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Cardiovascular disease is a leading cause of death in both hamans and dogs. Dilated cardiomyopathy (DCM) accounts for a large
number of these cases, reported to be the third most common form of cardiac disease in humans and the second most common
in dogs. In human studies of DCM there are more than 50 genetic loci associated with the disease. Despite canine DCM having
similar disease progression to human DCM studies into the genetic basis of canine DCM lag far behind those of human DCM. In
this review the aetiology, epidemiology, and clinical characteristics of canine DCM are examined, along with highlighting possible
different subtypes of canine DCM and their potential relevance to human DCM. Finally the current position of genetic research
into canine and human DCM, including the genetic loci, is identified and the reasons many studies may have failed to find a genetic

association with canine DCM are reviewed.

1. Dilated Cardiomyopathy
Aetiology and Epidemiology

Cardiovascular disease is the fourth most common cause of
death in dogs [1] and one of the most common causes of death
in humans [2]. Dilated cardiomyopathy (DCM) is the second
most prevalent form of heart disease in dogs, accounting for
10% of cardiac diagnoses [3], and is estimated to be the third
most common inherited type of heart disease in humans,
reported to affect 35.6 in 100,000 people, although this is
thought to be an underestimation [4, 5].

Due to the similar nature of DCM in humans and dogs
in terms of disease phenotype and progression, it has been
suggested that canine DCM can act as a model for human
DCM [6]. Conversely, knowledge obtained from the clinical
management of people with DCM may guide improvements
in the clinical care and outcomes of companion animals with
DCM.

Animal models of DCM are useful in providing insights
into the molecular and cellular progression of the disease
and thus lead to potential new treatments [7]. While there

are many animal models where DCM is induced, for exam-
ple [8-11], naturally occurring cases of canine DCM are
also valuable, in particular with regard to natural disease
progression, especially where the underlying cause can be
shown to be similar in dogs and people (e.g., similar genetic
function) [12]. In addition to providing a potential natural
model for human DCM, canine cardiovascular health is an
important issue in its own right. Understanding the disorder
will impact veterinary care, treatment, and prognosis and
may also influence pedigree breeding, health, and welfare.
Here we review the clinically distinct types of canine DCM
and relate these to clinical heterogeneity seen in human
DCM. Furthermore we provide a review of the known genetic
contributions to DCM and discuss how these factors may
inform future clinicalmanagement and breeding strategies in
the dog.

2. Clinical Characteristics of DCM

DCM is characterised by cardiac ventricular chamber
enlargement and systolic dysfunction which often leads
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TanLE 1: Genes with mutations associated with DCM in humans.

International Journal of Genomics

Tarre 1: Continued.

Gene Location/role Reference Gene Location/role Reference
ABCCY Calcium/sodium-handling [81] SDHA Other [129]
ACTCI Sarcomere & cytoskeleton [82] SGCD Cytoskeleton [130]
ACTN2 Sarcomere & cytoskeleton [83] SYNE1 Nuclear envelope [131]
ANKRDI Sarcomere & transcription factor [84] TAZ Other [132]
BAG3 Sarcomere [85-87] TBX20 Transcription factor 133]
CAV3 Other (88] TCAP Sarcomere & cytoskeleton [134]
CHRM2 Other [89] TMPO Nuclear envelope [135]
CRYAB Cytoskeleton [90] TNNCI Sarcomere m7]
CSRP3 Sarcomere & cytoskeleton (83] TNNI3 Sarcomere (136]
CTH1 Other [91] TNNT2 Sarcomere [157]
DES Cytoskeleton [92, 93] TPM1 Sarcomere [117]
DMD Cytoskeleton [94, 95] TXNRD2 Other [138]
DNAJC19 Other [96] TIN Sarcomere & cytoskeleton [139]
DOLK Other [971 VCL Sarcomere & cytoskeleton (140]
DsC2 Desmosome [98] ZBTB17 Other [141]
DSG2 Desmaosome [99]
DSP Desmosome [100]
EYA4 Other [101] with Boxer arrhythmogenic right ventricular cardiomyopa-
FHL2 Sarcomere & cytoskeleton [102] thy using GWAS [62]. All other candidate gene studies have
FKTN Cytoskeleton [103] failed to find an association with canine DCM in the cohort
FKRP Cytoskeleton [104] examined (see Table 2), and unfortunately the small sample
FOXDA Tesnseeiprion faccar 105] sizes frequentl}.f ql‘ilised cou.lcll have limited the power to
GATADI - [106] detect an association. In addition to small sample sizes in a
) number of studies, control (non-DCM cases) dogs have been
HELL Other 167] limited or have not been appropriate (see Table 2 for exact
HLA-DQB1L  Other [108] numbers). Suitable controls should be breed matched and
HSPB7 Other [109] over a certain age to ensure that they are unlikely to develop
LK Cytoskeleton [110] DCM. Table 2 shows the genes examined for mutations
LAMA2 Other (111] a_ssociated with canine _I)CM ina .variet}_’ of breeds, sample
sizes, and control dogs, in the published literature to date.
LAMA4 Cytoskeleton (10]
LAMP2 Other (112] : . %
LDB3 N —— 113] 4. Genome Wide Association Studies (GWAS)
LMNA Nuclear envelope [114] Genome wide association studies are a method of screening
MURC Other (115] the genomes of many individuals for variants or regions that
MYBPC3 Sarcomere [116, 117] are associated with a trait [70]. Some variants will fall within
MYHé Sarconrere [117, 118] genes and some outside of genes. When variants associated
MYH? e [116] with a trait are found outside 'of genes it can be more difficult
MYPN Grtoskeloton (119] to establish their mode of action. ‘ o
There have been three GWAS looking for an association
NEBL Sarcomere [120] with canine DCM. One of these led to the identification of
NEXN Sarcomere [121] a deletion in a splice site of PDK4 associated with DCM in
NOS3 Other [122] Doberman Pinschers [60]. A separate GWAS in Doberman
PKP2 T T [98] Pinschers revealed a single SNP associated with DCM in a
PIN Calcium/sodium-handling 23] different locatl.on to the PDK4 gene [6!. The only other .G.WAb
PRDMé Trinscrpoin e (124] undertakep_ with regard tQ canine DCM 1s.that I:iy PhlllpE et
al. [61] which found one significantly associated SNP and five
PSENI Other [125] suggestively associated SNPs in Irish Wolthounds. Of all the
PSEN2 Other [125] loci identified as associated with canine DCM only two are
RBM20 Other [126] on the same chromosome, one of the Irish Wolthound SNPs
RYR2 Calsiumtsadipumtundling 127] and the Striatin genes are both on chromosome 17, but even
SCNSA it g 128] these are far apart. This indicates that there may be many loci

involved in the development of canine DCM.
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Tapre 2: All genes investigated in relation to canine DCM.

Goe Associated with Associated with DCM dogs Cantl d B Canine study
DCM in humans canine DCM Number Breed &7 reference
16 Doberman Pinscher 12 mixed breeds [77]
e 64 Irish Wolthound 25 Irish Wolthounds [143]
ACTCL L H 38 Newfoundland 36 Newfoundlands (381431 [69]
5 Doberman Pinscher 5 unspecified dogs without overt heart disease [144]
ACTN2 Y N 5 Doberman Pinscher 5 unspecified dogs without overt heart disease [39, 142] [144]
CAV1 N N 38 Newfoundland 36 Newfoundlands na [69]
64 Irish Wolthound 25 Irish Wolthounds [143]
= 38 Newfoundland 36 Newfoundlands [69]
3 »
hakhs £ N & Doberman Pinscher 2 Labradors A [67]
5 Doberman Pinscher 5 unspecified dogs without overt heart disease [144]
25 Doberman Pinscher 10 Doberman Pinschers [35]
= 64 Irish Wolfhound 25 Irish Walthounds : [143]
5
RS * i 18 Doberman Pinscher 10 Doberman Pinschers 139,142] [68]
38 Newfoundland 36 Newfoundlands [69]
DMD 5P ¥ 2 German short-haired pointers 2 (Jermar} Bt praR I b ardoeed [39, 142] [63]
dystrophin
LDB3 ¥ N 38 Newfoundland 36 Newfoundlands [39, 142] [69]
s Mewfoundland 36 Mewfoundlands [69]
LBING £ o 5 Doberman Pinscher 2 Labradors (8,182 [67]
MYBPC3 ¥ N 5 Doberman Pinscher 5 unspecified dogs without overt heart disease [39,142] [144]
38 Newfoundland 36 Newfoundlands [69]
MYH7 ¥ N 5 Doberman Pinscher 2 Labradors [39,142] [67]
5 Doberman Pinscher 5 unspecified dogs without overt heart disease [144]
PDK4 N y 66 i Tt Elﬁ.ei)d(iberman Pinschers + 100 others from 11 i [60]
25 Doberman Pinscher 10 Doberman Pinschers [35]
2 Doberman Pinscher,

PLN ¥ N 2 Newfoundland, 2 great dane sompuer aatalage aniy (39, 142] [66]
64 Trish Wolthound 25 Irish Wolthounds [143]
38 Newfoundland 36 Newfoundlands [69]
25 Doberman Pinscher 10 Doberman Pinschers [35]
64 Irish Wolfhound 25 Irish Wolfhounds [143]
SGER ¥ N 38 Newfoundland 36 Newfoundlands B [69]
25 Doberman Pinscher 13 Doberman Pinschers [145]
STRN N Y 33 Boxer 16 Boxers na [62]
TAZ ¥ N 64 Irish Wolfhound 25 Irish Wolthounds [39] [143]
8 Irish Wolthound 5 Irish Wolthounds [116]
TCAP Y N 38 Newfoundland 36 Newfoundlands (39,142] [69]
5 Doberman Pinscher 5 unspecified dogs without overt heart disease [144]
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TABLE 2: Continued.

G Associated with Associated with DCM dogs ke e it f , Canine study
S DCM in humans canine DCM Number Breed OHLIEC0gE S I reference

TMOD N N 64 Irish Wolthound 25 Irish Wolthounds na [143]
TNNCI Y N Doberman Pinscher 2 Labradors [39, 142] [67]
TNNI3 Y N 38 Newfoundland 36 Newfoundlands (39, 142] [69]

5 Doberman Pinscher 2 Labradors [67]
TNNT2 Y N 5 Doberman Pinscher 5 dogs without overt heart disease [34,142] [144]

38 Newfoundland 36 Newfoundlands [69]

38 Newfoundland 36 Newfoundlands [69]
TEM ¥ i 5 Doberman Pinscher 5 dogs without overt heart disease 39] [144]

38 Newfoundland 36 Newfoundlands [69]
o i 2l 2 Daoberman Pinscher 5 mixed breeds (5% 142] [147]

5 Doberman Pinscher 5 dogs without overt heart discasc [144]
Wl i N 38 Newfoundland 36 Newfoundlands [39,142] [69]
Y = yes, N =no.
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From: Darcy Adin <dbadin@ncsu.edu>

To: Jones, Jennifer L

CC: B6
Sent: 1/25/2019 10:01:01 PM

Subject: Sample?

Hi Jen,

| hope you are doing well - not sure how the partial government shutdown is impacting your area specifically?

B6 was able to collect fresh frozen myocardium from one of our presumed diet induced DCM cases and we
are wondering if we should hang on to this in a -80 freezer or send you the sample for testing? This is an almost 2yr Ml
Yorkie mix that was diagnosed in April 2018 and was eating Castor and Pollux Organic GF Small Breed. The owners tried
to change the diet to a grain based Royal canin diet but because of lack of interest he was changed to Primal (raw and
grain free). He represented in September 2018 for CHF and was then changed to Fromm Adult Gold Small breed,
grain-based supplemented with boiled chicken and rice. Progressive disease was noted at each exam

supplemented with taurine.

Thanks for your thoughts!
Take care
Darcy

FDA-CVM-FOIA-2019-1704-016532



From: Jones, Jennifer L </o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0f6ca12eaa9348959%a4chb1e829af244-Jennifer.Jo>

To: 'Darcy Adin'

CcC: : B6

Sent: 173672019 437705 BM

Subject: RE: Sample?

Hi Darcy, .

Thank you for the kind words. Yes B6 ii limited in my ability to respond to emails. 1 apologize for the
delay.

We are definitely interested in the case. We'd just need a complaint submitted through the Safety Reporting Portal found
here: https://www.safetyreporting.hhs.gov/

After you submit the report, please send me the ICSR number (confirmation of report submission). We can send you a box
to collect the tissue. Was there also a full necropsy report with medical records you could share as well? Those can be
attached to the report you submit.

Please let me know if you have questions.

Thank you again for your help,

Jen

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

From: Darcy Adin <dbadin@ncsu.edu>

Sent: Friday, January 25, 2019 5:01 PM

To: Jones, Jennifer L <Jennifer. Jones@fda hhs gov=>
Cci B6

Subject: Sample?

Hi Jen,

I hope you are doing well - not sure how the partial government shutdown is impacting your area specifically?

: B6 ivas able to collect fresh frozen myocardium from one of our presumed diet induced DCM cases and we
are wondering if we should hang on to this in a -80 freezer or send you the sample for testing? This is an almost 2yr Ml
Yorkie mix that was diagnosed in April 2018 and was eating Castor and Pollux Organic GF Small Breed. The owners tried
to change the diet to a grain based Royal canin diet but because of lack of interest he was changed to Primal (raw and
grain free). He represented in September 2018 for CHF and was then changed to Fromm Adult Gold Small breed,

..........

supplemented with taurine.

Thanks for your thoughts!
Take care
Darcy
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From: Jones, Jennifer L </o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0f6ca12eaa9348959%a4chb1e829af244-Jennifer.Jo>

To: 'Freeman, Lisa'

Sent: 8/21/2018 2:45:53 PM

Subject: RE: updates

Thank you, Lisa.

We're going to send you the box this week with 7 whirl-pak bags. Each bag will be labelled for the dog and our
internal identifier number (EON-XXXXXX). Please fill the bags with the respective food. I've calculated the return
weight based on filling 7 bags full.

Also, | have the medical records for B6 1 but did you submit a pet food report for him? I'm wondering if
I didn'tseeitonourend. T i

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

[ U.s. FOOD & DRUG . wim .

ADMIHISTRATION P
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From: Freeman, Lisa [mailto:Lisa.Freeman@tufts.edu]
Sent: Monday, August 20, 2018 6:18 PM

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>
Subject: updates

Hi Jen
| forgot to note on the report | submitted today that | have a food sample and UPC code for the Acana food that
the 2 Daobies were eating.

Also, for; iwhose heart has improved significantly, | just got a sample from the owner who found
some foad remaining at her summer house — it is not fresh but I'm saving for you in case you want
Thanks

Lisa

Lisa M. Freeman, DVM, PhD, DACVN

Board Certified Veterinary Nutritionist™
Professor

Cummings School of Veterinary Medicine
Friedman School of Nutrition Science and Policy
Tufts Clinical and Translational Science Institute
Tufts University

www.petfoodology.org
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From: Jones, Jennifer L </o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0f6ca12eaa9348959%a4chb1e829af244-Jennifer.Jo>
To: 'Freeman, Lisa'

CcC: Reimschuessel, Renate
Sent: 7/20/2018 12:46:42PM
Subject: RE: 800.267-FDA Case Investigation for; | B6 TEON-353523)

Good morning Lisa,
Yes, we got the reports you previously submitted and recorded the information for our database. Will you please
forward any medical records for:

B6 ' .are you able to send any updates on the Taurine testing or echocardiogram (if done?)
i B6 i-Also was an autopsy done?
Thank you in advance and for your time to report all the cases!

Jen

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

9 u.s. FOOD & DRUG - A -

ADMINISTRATION

From: Freeman, Lisa [mailto:Lisa.Freeman@tufts.edu]

Sent: Friday, July 20, 2018 8:06 AM

To: Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>
Cc: Jones, Jennifer L <Jennifer.Jones@fda.hhs. gov>

Subject: RE: 800.267-FDA Case Investigation for,____| B6 ___(EON-358523)

Dear Renata and Jennifer

That seems reasonable. | was never contacted about the other cases that | submitted. There. was some._______ .
confusion about the way | submitted them so | want to be sure you actually got them B6
i B6 I'm sure you're all getting slammed with reports
(and there will probably be even more coming now) but just wanted to check to be sure they got recorded.
Thanks

Lisa

From: Reimschuessel, Renate [mailto:Renate. Reimschuessel@fda.hhs.qov]
Sent: Friday, July 20, 2018 7:55 AM
To: Freeman, Lisa <Lisa.Freeman@tufts. edu>

Cc: Jones, Jennifer L <Jennifer. Jones@fda.hhs.aov>

Subject: RE: 800.267-FDA Case Investigation for_____B8 {EON-358523)

Dear Lisa

Thanks for gathering the informaton. ...~

| think, since we are getting so many reports since our CVM update, we should pass onthel _B6 __ iasitis
not clear-cut.

.......................

| think Jen is more familiar with the; B6  icase, so I'll let her respond regarding that one.

Thank you again for all your work on this investigation.
rr

Renate Reimschuessel V.M.D. Ph.D. Director Vet-LIRN
Phone 1- 240~-402-5404
Fax 201-210-4685

FDA-CVM-FOIA-2019-1704-016535
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From: Freeman, Lisa [mailto:Lisa.Freeman@tufts.edu]

Sent: Thursday, July 19, 2018 5:59 PM

To: Reimschuessel, Renate <Renate. Reimschuessel@ida.hhs.gov>
Subject: RE: 800.267-FDA Case Investigation foi  B6  (EON-358523)

Dear Renate

In looking back through this case, I'm not sure this is a completely clear-cut one. The dog has degenerative
mitral valve disease and CHF but also has reduced cardiac contractility so might be a combination.

Do you still want me to collect the info below?

Also, | have an update oni B6 ‘who died at home last week. | do have food from the owner if
you want that.

Thanks

Lisa

Lisa M. Freeman, DVM, PhD, DACVN
Professor

Cummings School of Veterinary Medicine
Friedman School of Nutrition Science and Policy
Tufts Clinical and Translational Science Institute
Tufts University

www.petfoodology.org

From: Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>
Sent: Tuesday, July 17, 2018 11:48 AM

To: Freeman, Lisa <lisa.freeman@tufts.edu>

Subject: 800.267-FDA Case Investigation forEh B6  {EON-358523)

Dear Dr. Freeman,
Thank you for submitting your consumer complaint to FDA. I'm sorry to hear about  B6 __:illness.
As part of our investigation, we'd like to request:

e Full Medical Records

_____________________

o Please confirm permission to contact the owner.

o The interview generally lasts 30 minutes.
| attached a copy of our Vet-LIRN network procedures. The procedures describe how Vet-LIRN operates and
how veterinarians help with our case investigations.
Please respond to this email so that we can initiate our investigation.

Thank you kindly, especially for submitting multiple cases,
Dr. Reimschuessel

FRenate Reimschuessel V.M.D. Ph.D.
Director: Vet—-LIRN

(Veterinary Laboratory Investigation and Response Network)

FDA-CVM-FOIA-2019-1704-016536






From: Jones, Jennifer L </o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0f6ca12eaa9348959%a4chb1e829af244-Jennifer.Jo>

To: 'Freeman, Lisa’

Sent: 8/3/2018 10:.35:50 A

Subject: RE: 800.267-FDA Case Investigation fori B6 :{EON-358523)

Thank you, Lisa. We will collect all the food you have. Can you please forward the best address for us to ship
the box? You'll reuse the box to ship the food to us using the provided return label.
How much is the total weight and size of the food, collectively?

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

lend LS, FOOD & DRUG /-}h;ﬁw%

ADMINISTRATION

From: Freeman, Lisa [mailto:Lisa.Freeman@tufts.edu]
Sent: Friday, August 03, 2018 5:23 AM
To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>

Subject: RE: 800.267-FDA Case Investigation fori___B6 E(EON-358523)

Hi Jen _ _
I'm attaching records from B6 ire B6
She's also given permission for you to contact her.

56

| still have food in my office from

B6

if you want any of that

Thanks
Lisa

Lisa M. Freeman, DVM, PhD, DACVN

Board Certified Veterinary Nutritionist™
Professor

Cummings School of Veterinary Medicine
Friedman School of Nutrition Science and Policy
Tufts Clinical and Translational Science Institute
Tufts University

www. petfoodology.org

From: Jones, Jennifer L <Jennifer.Jones@fda. hhs. gov>
Sent: Friday, July 20, 2018 8:47 AM

To: Freeman, Lisa <lisa.freeman@tufts.edu>

Cc: Reimschuessel, Renate <Renate.Reimschuessel@ida hhs.gov>
Subject: RE: 800.267-FDA Case Investigation for; _B6 i (EON-358523)

Good morning Lisa,

FDA-CVM-FOIA-2019-1704-016538



Yes, we got the reports you previously submitted and recorded the information for our database. Will you please
forward any medical records for:

o B6 ‘are you able to send any updates on the Taurine testing or echocardiogram (if done?)
o Bé 1-Also was an autopsy done?
Thank you in advance and for your time to report all the cases!

Jen

Jennifer Jones, DVM
Veterinary Medical Officer

Tel: 240-402-54 21

U.S. FOOD & DRUG /.I.\
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From: Freeman, Lisa [mailto:l.isa.Freeman@tufts.edu]

Sent: Friday, July 20, 2018 8:06 AM

To: Reimschuessel, Renate <Renate Reimschuessel@fda.hhs.qov>
Cc: Jones, Jennifer L <Jennifer. Jones@fda.hhs. goy>

Subject: RE: 800.267-FDA Case Investigation for B6 a(EON 358523)

Dear Renata and Jennifer

That seems reasonable. | was never contacted about the other cases that | submltted There was some
confusion about the way | submitted them so | want to be sure you actually got them. B6
i B6 i I'm sure you're all gettlng slammed with reports
(and there will probably be even more coming now) but just wanted to check to be sure they got recorded.
Thanks

Lisa

From: Reimschuessel, Renate [mallio;Renate. Reimschuessel@fda.hhs.gov]
Sent: Friday, July 20, 2018 7:55 AM

To: Freeman, Lisa <Lisa.Freeman@tufts edu>

Cc: Jones, Jennifer L <Jennifer Jones@fda hhs aov>

Subject: RE: 800.267-FDA Case Investigation for; B6  {(EON-358523)

Dear Lisa
Thanks for gathering the information.

not clear—cut

I think Jen is more familiar with the ~_B6 ; case, so I'll let her respond regarding that one.

Thank you again for all your work on this investigation.
rr

Renate Reimschuessel V.M.D. Ph.D. Director Vet-LIRN
Phone 1-240-402-5404

Fax 301-210-4685%

hittp:/ ey fda . goviAnimalVeterinary/ScienceResearch/ucm247334 him

From: Freeman, Lisa [mailto:Lisa.FFreeman@tufts.edu]

Sent: Thursday, July 19, 2018 5:59 PM

To: Reimschuessel, Renate <Renate. Reimschuessel@fda hhs.gov>
Subject: RE: 800.267-FDA Case Investigation fori  B6  {(EON-358523)

Dear Renate

FDA-CVM-FOIA-2019-1704-016539



In looking back through this case, I'm not sure this is a completely clear-cut one. The dog has degenerative
mitral valve disease and CHF but also has reduced cardiac contractility so might be a combination.

Do you still want me to collect the info below?

Also, | have an update oni B6 iwho died at home last week. | do have food from the owner if

you want that.
Thanks
Lisa

Lisa M. Freeman, DVM, PhD, DACVN
Professar

Cummings School of Veterinary Medicine
Friedman School of Nutrition Science and Policy
Tufts Clinical and Translational Science Institute
Tufts University

www.petfoodology.org

From: Reimschuessel, Renate <Renate. Reimschuessel@fda. hhs.gov>
Sent: Tuesday, July 17, 2018 11:48 AM

To: Freeman, Lisa <lisa.freeman@tufts. edu>

Subject: 800.267-FDA Case Investigation for.___B6____{(EON-358523)

Dear Dr. Freeman,

As part of our investigation, we'd like to request:
e Full Medical Records

o Please confirm permission to contact the owner.

o The interview generally lasts 30 minutes.

| attached a copy of our Vet-LIRN network procedures. The procedures describe how Vet-LIRN operates and

how veterinarians help with our case investigations.

Please respond to this email so that we can initiate our investigation.

Thank you kindly, especially for submitting multiple cases,
Dr. Reimschuessel

Renate Reimschuessel V.M.D. Ph.D.

Director: Vet—-LIRN

(Veterinary Laboratory Investigation and Response Network)
Center For Veterinary Medicine, FDA,

8401 Muirkirk Road, Laurel, MD 20708

Phone 1-240-402-5404 Fax 301-210-468%5
EMAIL : renate.reimschuessel@fda.hhs.gov

Vet-LIRN

Lttp: woww fda. oov AnimalVeterinary: ScienceResearch uem247334 htm

Phish-Pharm
hitp:/farew fda.govi AnimalVeterinary/ScienceResearch/Tools Resources/Phis h-Pharm/default. htim

Agquaculture

FDA-CVM-FOIA-2019-1704-016540






From: Freeman, Lisa <Lisa.Freeman@tufts.edu>

To: Jones, Jennifer L
Sent: 8/3/2018 10:43:55.AM )
Subject: RE: 800.267-FDA Case Investigation f0r§ B6 (EON-358523)

...................

One 30 pound bag and then about 3-4 pounds from the other 2 samples

My address is

Lisa Freeman

Department of Clinical Sciences

Tufts Cummings School of Veterinary Medicine
200 Westboro Road

North Grafton, MA 01536

508-887-4523

Thanks
Lisa

From: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>

Sent: Friday, August 03, 2018 6:36 AM

To: Freeman, Lisa <lisa.freeman@tufts.edu>  __________

Subject: RE: 800.267-FDA Case Investigation for; B6 | (EON-358523)

Thank you, Lisa. We will collect all the food you have. Can you please farward the best address for us to ship
the box? You'll reuse the box to ship the food to us using the provided return label.

How much is the total weight and size of the food, collectively?

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

U.S. FOOD & DRUG ,_#»_-,,-g-.w;\x_‘

ATFREIRTRTR RT4CM

From: Freeman, Lisa [mailto;Lisa.Freeman@tufts.edu]
Sent: Friday, August 03, 2018 5:23 AM

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>
Subject: RE: 800.267-FDA Case Investigation for, B6 i(EON-358523)

.......................

Hi Jen S \
I'm attaching records from B6 re:;; B6 !
She's also given permission for you to contact her.

B6

..... |_still have food in_my_office from

B6

if you want any of that

Thanks
Lisa
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not clear-cut.

| think Jen is more familiar with tthG _______ ‘ case, so I'll let her respond regarding that one.

Thank you again for all your work on this investigation.
rr

Renate Reimschuessel V.M.D. Ph.D. Director Vet-LIRN
Phone 1- 240-402-5404
Fax 301-210-4685

http:/ v fela.govl Animalveterinary/ScienceResearch/ucm247 334 him

From: Freeman, Lisa [mailto:l.isa.Freeman@tufts.edu]

Sent: Thursday, July 19, 2018 5:59 PM

To: Reimschuessel, Renate <Renate. Reimschuessel@fda hhs.gov>
Subject: RE: 800.267-FDA Case Investigation fo;  B6  {(EON-358523)

Dear Renate

In looking back through this case, I'm not sure this is a completely clear-cut one. The dog has degenerative
mitral valve disease and CHF but also has reduced cardiac contractility so might be a combination.

Do you still want me to collect the info below?

Also, | have an update on B6 1 who died at home last week. | do have food from the owner if

you want that.
Thanks
Lisa

Lisa M. Freeman, DVM, PhD, DACVN
Professor

Cummings School of Veterinary Medicine
Friedman School of Nutrition Science and Policy
Tufts Clinical and Translational Science Institute
Tufts University

www.petfoodology.org

From: Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>
Sent: Tuesday, July 17, 2018 11:48 AM

To: Freeman, Lisa <lisa.freeman@tufts.edu> _

Subject: 800.267-FDA Case Investigation for;; B6 |(EON-358523)

Dear Dr. Freeman, JR—
Thank you for submitting your consumer complaint to FDA. I'm sorry to hear about; B8 !jllness.
As part of our investigation, we'd like to request:

this event), including any referral diagnostics.
e Phone interview about B6 Hiet and environmental exposures
o Please confirm permission to contact the owner.
o The interview generally lasts 30 minutes.
| attached a copy of our Vet-LIRN network procedures. The procedures describe how Vet-LIRN operates and
how veterinarians help with our case investigations.

Please respond to this email so that we can initiate our investigation.

FDA-CVM-FOIA-2019-1704-016544



Thank you kindly, especially for submitting multiple cases,
Dr. Reimschuessel

Renate Reimschuessel V.M.D. Ph.D.

Director: Vet-LIRN

{Veterinary Laboratory Investigation and Response Network}
Center For Veterinary Medicine, FDA,

8401 Muirkirk Road, Laurel, MD 20708

Phone 1- 240-402-5404 Fax 301-210-4685
EMAIL : renate reimschuessel@fda.hhs.gov

Vet-LIRN

http:/ twvew feda.govl Animalveterinary/Science Researchiucmz47 334 him

Phish-Pharm
hitp:/ ey fda.goviAnimalVeterinary/ScienceResearch/Tools Res ources [Phis h-Pharm/default. him

Acuaculture
hitp:/fareny fda . goviAnimalvVeterinary/ScienceResearch/ResearchAreas ucm 130892 him
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From: Reimschuessel, Renate </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=4C00C47AE2794134B2906D6B9252FCF6-

RREIMSCH>
To: lisa.freeman@tufts.edu
Sent: 717/2018 3:4426PMO
Subject: 800.267-FDA Case Investigation for{‘_‘____g_g_____jEON-353 522)
Attachments: 02-Vet-LIRN-NetworkProceduresVets-12.22.2015 pdf; 03-Vet-LIRN-Network

ProceduresOwners-12.22.2015.pdf

Dear Dr. Freeman,
Thank you for submitting your consumer complaint to FDA. I'm sorry to hear about{ ~ B6é __lillness.
As part of our investigation, we'd like torequest: T

e Full Medical Records

this event), including any referral diagnostics.
e Phone interview aboutt B6 : diet and environmental exposures

o Please confirm permission to contact the owner.

o The interview generally lasts 30 minutes.
| attached a copy of our Vet-LIRN network procedures. The procedures describe how Vet-LIRN operates and
how veterinarians help with our case investigations.
Please respond to this email so that we can initiate our investigation.
Thank you kindly,
Dr. Reimschuessel

FPenate Reimschuessel V.M.D. Ph.D.

Director: Vet—-LIRN

(Veterinary Laboratory Investigation and Response Network)
Center For Veterinary Medicine, FDA,

8401 Muirkirk Road, Laurel, MD 20708

Phone 1-240-402-5404 Fax 301-210-4685%
EMAIL : renate.reimschuessel(@fda.hhs.gov

Vet-LIRN

http:www. fda. cov AnimalVelerinary: ScienceResearch uem 247334 hitm

Phish-Pharm
http:/fvenew foda.gov/ Animalveterinary/Science Research/Tools Resources/Phish-Pharm/default. htm

Acuaculture
http:/fvevew foda.gov/ Animalveterinary/Science Research/ResearchAreas/ucm 130892 .htm
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Network Procedures for Veterinarians

1. Introduction

The purpose of this Network Procedure is to facilitate basic interactions between the Vet-LIRN
Program Office (VPO) and veterinarians participating in Vet-LIRN case investigations. General
procedures such as information flow, sample handling procedures, submission of reports and
billing for services are discussed. The focus of most Vet-LIRN case investigations is on
diagnostic samples, although occasionally animal food samples will also be submitted. Animal
food testing conducted after receiving a consumer complaint is typically handled by FDA’s
Office of Regulatory Affairs (ORA) Laboratories or accredited laboratories.

1.1 In the case of Vet-LIRN investigations, the government is the client.

1.1.1 The government is requesting assistance in its investigation, and is requesting
tests or services to be performed by your clinic during this investigation.

1.1.2 The government will pay for these services.

1.1.3 The owner is helping with the government’s investigation of a regulated product.

1.1.4 The goal of the investigation is to determine if the product is at fault and why.

1.1.5 The government’s investigation may not provide a definitive diagnosis for the
patient’s illness.

2. Case Background — Consumer complaint
2.1 Vet-LIRN obtains information about the cases we investigate from 3 main sources,
2.1.1 Consumer complaints (cc) - obtained by FDA Consumer Complaint Coordinators
by phone

2.1.2 Electronic consumer complaint submissions through FDA’s Food Safety
Reporting Portal, and

2.1.3 Vet-LIRN partner laboratories.

NOTE: Generally, the information received in a consumer complaint is not kept
confidential. In most cases, only protected personal information (such as names and
addresses) is withheld in an effort to prevent the complaint from being traced back to
the individual who submitted it.

Network Procedures for Veterinarians Version-08 Page 1 of 6
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3. Communications
3.1 VPO will discuss the case with the referring veterinarian and or the owner.

3.2 VPO evaluates the case history and determines a need for follow up testing to determine
if the food (or drug) is the cause of the illness or death.

3.3 VPO contacts the appropriate member laboratory(-ies) (chosen based on location and
capabilities) and provides initial information

33.1 Insome cases only partial history is available
3.3.2 Follow up information will be sent as it becomes available.

3.4 VPO proposes the tests to be conducted and prepares billing documents.
3.5 VPO makes arrangements with the veterinarian to obtain and ship samples.

3.5.1 VPO receives test results and forwards the results to the veterinarian who will
then communicate the results to the owner.

4. Case history

4.1 A complete medical history is essential,

4.1.1 age, sex, breed, animal's [D/name,
4.1.2 other animals affected,
4.1.3 duration of problem, lesion distribution (diagrams or photos are welcome),

4.1.4 treatment of problem (especially dose and duration of therapy) and response to
treatment.

4.1.5 concomitant drugs or dietary supplements administered (not used for treatment of
the reaction, but administered for other reasons at the same time or within a short
time of the problem occurrence).

42 Vet-LIRN Case Numbers:

42.1 Include Vet-LIRN case number in all correspondence.

422 E-mail: include the Vet-LIRN case number as the first part of the subject line.
This will help archiving data for each case.

43 Electronic submission of medical records and laboratory results is preferred.
4.4 Histories can also be submitted by FAX to Vet-LIRN (301-210-4685).

4.5 Information about follow-up visits related to the investigation and additional laboratory
reports should be provided as soon as possible. Phone calls are very useful for

Network Procedures for Veterinarians Version-08 Page 2 of 6
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discussing cases in depth, but should be followed up with the medical records and lab
reports.

4.5.1 Due to time difference around the country, email communication is often the best
way to assure information is transferred in a timely manner.

5. Services Requested by VPO
5.1 Services typically tests will fall into 3 categories:

5.1.1 Office Examination
5.1.2 Clinical laboratory samples
5.1.3 Pathology

5.2 Office Examination:

52.1 To evaluate the current status of the patient.

5.2.2 To obtain samples from the patient for further analysis (blood, urine, feces).

5.3 Clinical Laboratory Samples:
53.1 VPO may ask for repeat analysis of new samples to be run either by the veterinary
hospital, or by its usual testing laboratory.

53.2 Typical tests include clinical hematology, microbial cultures, urinalysis, and fecal
examination.

53.3 Additional testing may be requested and the samples sent to a Vet-LIRN network
laboratory.

5.4 Pathology:

5.4.1 Either submit the entire carcass or conduct a routine necropsy examination.
Record your findings in detail and submit. Histopathology and microbiological
cultures as appropriate.

5.4.1.1 Describe all lesions — location, color, size, texture.

5.4.1.2 Culture lesions or intestinal contents as deemed appropriate based on
the history.

5.4.1.3 Save tissues for histopathology- be sure to use 10:1 formalin to tissue
mass.

5.4.2 Histopathology tissues (preserve in 10% neutral buffered formalin 10:1 ratio
fixative to tissue):

Network Procedures for Veterinarians Version-08 Page 3 of 6
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5.4.2.1 thyroid, thymus, lung, heart, liver, spleen, adrenal, kidney, pancreas,
stomach, duodenum, jejunum, ileum, colon, urinary bladder, skeletal
muscle, brain.

5.4.2.2 Request a duplicate set of H&E for submission to VPO for archiving.

5.5 Toxicology:
5.5.1 Freeze and hold tissues if there is any indication that a toxic substance may be
involved:
5.5.1.1 brain (for organophosphates and carbamates),
5.5.1.2 eyes, liver, kidney, brain, stomach content, fat,
5.5.1.3 if available, serum, EDTA blood, urine.

5.5.2 Following a review of histopathology, VPO may select tissues to be analyzed and
request that tissues be sent to a Vet-LIRN laboratory.

5.53 When the case is closed by VPO, samples can be disposed of. When in doubt,
please ask.

5.5.3.1 The animal’s remains can be disposed of following the laboratories’
customary procedures.

6. Sample submissions
6.1 Normally, VPO prefers that the veterinarian, not the pet owner submit samples.

6.2 Arrangements for transport should be made with the VPO (see additional shipping
instructions).

6.3 A Vet-LIRN Sample Submission Form, given by VPO to the veterinarian, should be
provided to the veterinarian and should accompany all samples being sent to our Vet-
LIRN laboratory, listing the recommended tests.

6.4 A Shipping Inventory Sheet, given by VPO to the veterinarian, should also be provided
by VPO and should be submitted with all samples. This form will be filled out and
faxed to the VPO (301-210-4685) by the receiving Vet-LIRN laboratory.

6.5 Vet-LIRN case numbers should be provided by the VPO and should be included on all
samples and reports.

6.5.1 Rarely, an owner will deliver a specimen or an animal for necropsy directly to the
participating laboratory. Vet-LIRN should notify the 1ab to expect the owner if
this happens and will provide appropriate forms.

Network Procedures for Veterinarians Version-08 Page 4 of 6
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7. Sample types that Vet-LIRN may request from the Veterinarian
7.1 Entire bodies (fresh or frozen)

7.2 Organs from necropsy (fresh, frozen or formalin fixed)
7.3 Clinical samples (serum, blood, urine, feces, biopsy samples, cultures)

7.4 Food samples (open bag products from home)

8. Reporting
8.1 All reports from Vet-LIRN testing labs are submitted to VPO.

8.2 VPO will forward reports to the veterinarian, who should discuss the results with the
owner.

8.3 If appropriate, VPO will forward reports to the owner.

9, Communications with Owners
9.1 General:

9.1.1 VPO usually will have contacted the owner to request permission and assistance
in the investigation.

9.1.2 Vet-LIRN’s investigation is focused on determining if a regulated product is the
cause of the animal’s illness. The testing requested by Vet-LIRN may not provide
a definitive diagnosis

9.1.3 VPO will provide testing results to the veterinarian for communication to the
owner. This ensures that:

9.1.3.1 Owners can be counseled on the interpretation of the test results,

9.1.3.2 Appropriate medical follow-up care based on test results can be
recommended by the owner’s veterinarian.

Network Procedures for Veterinarians Version-08 Page 5 of 6
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10. Billing
10.1 Vet-LIRN VPO can only pay for services which were requested and approved by VPO.
Vet-LIRN cannot pay for treatment, or for diagnostic testing outside of the scope of the
investigation.

10.2 Procurement and Billing Process: The following process needs to be followed in order
to adhere to government regulations.

10.2.1 The veterinarian must provide estimates so a Purchase Request can be prepared.
Estimates should include items such as office visit(s), in-house diagnostic test
costs, biopsy or pathology costs and additional charges such as potential shipping
charges.

10.2.2 A billing contact must be provided: include name, address, telephone + fax
numbers, and email.

10.2.3 Approved Purchase Request is required prior to beginning service.

10.2.4 Additional services may only be initiated after authorized by Vet-LIRN, but must
first be approved by VPO with an additional Purchase Request.

10.2.5 Hospitals must provide an invoice to Vet-LIRN upon the completion of work
before they can be paid. VPO is tax exempt. Taxes should be removed from all
charges. The invoice must include the Vet-LIRN case number.

Network Procedures for Veterinarians Version-08 Page 6 of 6
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Network Procedures for Owners

The purpose of this Network Procedure is to help you, the owner, understand how the
Veterinary Laboratory Investigation and Response Network (Vet-LIRN) Program
Office conducts case investigations (follow up to consumer complaints).

The following items are explained below:
General Introduction

Billing

Step by Step Process

Types of Services and Tests

1. General Introduction:

1.1. What is the goal of the case investigation?

The goal of the case investigation is to determine if the product is causing your pet’s
illness. Our case investigation MAY NOT provide a definitive diagnosis for your
pet’s illness, although we may rule out several other potential reasons for your pet’s
illness.

1.2. What is the focus of a case investigation?

Most case investigations focus on diagnostic samples (such as blood, urine or tissue
from the pet), although we occasionally request and test pet food samples.

1.3. What is my veterinarian’s role during the case investigation?
Your veterinarian helps our investigation into FD A- regulated products by providing

information about your pet’s medical history and by obtaining any diagnostic
samples like blood, urine or tissue.

1.4. What will Vet-LIRN ask of me during a case investigation?

We may ask that your veterinarian perform certain tests or services or provide
diagnostic samples to FDA or a Vet-LIRN cooperating laboratory.

Network procedures for owners Version-05 Page 104
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1.5. Will Vet-LIRN pay for tests or services requested?

Yes, we will pay veterinarians or laboratories for fests or services requested by Vet-
LIRN and approved through our government purchasing system. We cannot,
however, reimburse owners for tests already performed or not specifically requested
by Vet-LIRN. We recommend that you discuss with your veterinarian which tests
and services will be billed to you and which will be covered by Vet-LIRN. For
instance, Vet-LIRN may request that your veterinarian perform a urinalysis on your
pet while he or she is hospitalized. Vet-LIRN will pay for the collection and testing
of the sample, but would not cover the cost of your pet’s stay in the hospital.

1.6. Is the information received in the consumer complaint confidential?

Generally, the information received in the consumer complaint is not kept
confidential. In most cases, only protected personal information (such as names and
addresses) is withheld in an effort to prevent the complaint from being traced back
to the individual who submitted it.

2. Billing:

2.1. Will Vet-LIRN pay for bills related to the case investigation?
Vet-LIRN will cover the cost of services and testing that we specifically request.
You should understand that Vet-LIRN CANNOT reimburse owners for any

veterinary bills. Services MUST be pre-authorized and paid directly to the
veterinarian.

2.2. Will Vet-LIRN pay for testing that was not requested by Vet-LIRN?

No, we will only pay for testing that we request and authorize.

2.3. Will Vet-LIRN pay for treatments or private cremation?

No, we cannot pay for treatment or cremation.

Network procedures for owners Version-05 Page 2 of 4
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2.4. If T allow my veterinarian to submit my pet’s body for testing, will I be
able to have back his or her remains?

Each Vet-LIRN member laboratory has its own procedures for handling remains.
Some Vet-LIRN member laboratories offer private cremation services for a fee
payable directly to the laboratory. We advise you to discuss directly with the
member laboratory the possibilities and costs for obtaining your pet’s remains after
examination are complete.

3. Step by Step Process:

Vet-LIRN will do the following during a case investigation:

3.1. Assign a case number which MUST be included in all correspondences

3.2. Discuss the case with you and your veterinarian

3.3. Request medical records from your veterinarian

3.4. Coordinate with your veterinarian and you to obtain and submit samples for
testing

3.5. Provide results to your veterinarian who will discuss the results with you.

Vet-LIRN requests that:

3.6. Any follow-up veterinary visits related to the investigation are reported to Vet-
LIRN

3.7. Additional laboratory reports are reported to Vet-LIRN by your veterinarian.

4. Types of Services and Tests:

4.1. What may a veterinary examination include once the case investigation is
started?

A veterinary examination may include:

e an office visit and physical examination to assess your animals current
health
e collection of clinical samples from your animal (blood, urine, feces).

4.2. Will your animal be tested more than once?

Network procedures for owners Version-05 Page 3 of 4
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It is possible that Vet-LIRN may request additional tests or examinations
depending on results from initial testing.

4.3. Will Vet-LIRN need to conduct a necropsy in the event of an animal

death?

Yes, if you are willing, we may request that your veterinarian or another Vet-
LIRN cooperating laboratory to conduct a necropsy to collect samples for
testing. The samples collected may be tested right away or may be held for
future testing or archiving. If the veterinarian completes the necropsy then the
remains will be handled according the veterinarians normal procedures. If a
Vet-LIRN cooperative laboratory completes the necropsy the remains are
usually disposed of by that laboratory. Vet-LIRN cannot pay for private
cremation. You are welcome to discuss normal procedures with the laboratory.

4.4. Will Vet-LIRN ask for a food sample?

Our main focus is on testing diagnostic tissue or fluid samples from the animal,
but we may need to test the food. Please hold all food samples once the
consumer complaint is submitted. If needed, we will make arrangements to
collect the food.

4.5. What are some general tests that Vet-LIRN may request?

General tests that we may request include, but are not limited to:
e Hematology

Microbial cultures

Urinalysis

Fecal examination

Necropsy/Histology/Toxicology

4.6. Will I get results from Vet-LIRN requested tests?

Results of testing on your animal’s diagnostic tissue or fluid samples will be
forwarded to your veterinarian who will be asked to share the results with you.

Network procedures for owners Version-05 Page 4 of 4
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Network Procedures for Veterinarians

1. Introduction

The purpose of this Network Procedure is to facilitate basic interactions between the Vet-LIRN
Program Office (VPO) and veterinarians participating in Vet-LIRN case investigations. General
procedures such as information flow, sample handling procedures, submission of reports and
billing for services are discussed. The focus of most Vet-LIRN case investigations is on
diagnostic samples, although occasionally animal food samples will also be submitted. Animal
food testing conducted after receiving a consumer complaint is typically handled by FDA’s
Office of Regulatory Affairs (ORA) Laboratories or accredited laboratories.

1.1 In the case of Vet-LIRN investigations, the government is the client.

1.1.1 The government is requesting assistance in its investigation, and is requesting
tests or services to be performed by your clinic during this investigation.

1.1.2 The government will pay for these services.

1.1.3 The owner is helping with the government’s investigation of a regulated product.

1.1.4 The goal of the investigation is to determine if the product is at fault and why.

1.1.5 The government’s investigation may not provide a definitive diagnosis for the
patient’s illness.

2. Case Background — Consumer complaint
2.1 Vet-LIRN obtains information about the cases we investigate from 3 main sources,
2.1.1 Consumer complaints (cc) - obtained by FDA Consumer Complaint Coordinators
by phone

2.1.2 Electronic consumer complaint submissions through FDA’s Food Safety
Reporting Portal, and

2.1.3 Vet-LIRN partner laboratories.

NOTE: Generally, the information received in a consumer complaint is not kept
confidential. In most cases, only protected personal information (such as names and
addresses) is withheld in an effort to prevent the complaint from being traced back to
the individual who submitted it.

Network Procedures for Veterinarians Version-08 Page 1 of 6
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3. Communications
3.1 VPO will discuss the case with the referring veterinarian and or the owner.

3.2 VPO evaluates the case history and determines a need for follow up testing to determine
if the food (or drug) is the cause of the illness or death.

3.3 VPO contacts the appropriate member laboratory(-ies) (chosen based on location and
capabilities) and provides initial information

33.1 Insome cases only partial history is available
3.3.2 Follow up information will be sent as it becomes available.

3.4 VPO proposes the tests to be conducted and prepares billing documents.
3.5 VPO makes arrangements with the veterinarian to obtain and ship samples.

3.5.1 VPO receives test results and forwards the results to the veterinarian who will
then communicate the results to the owner.

4. Case history

4.1 A complete medical history is essential,

4.1.1 age, sex, breed, animal's [D/name,
4.1.2 other animals affected,
4.1.3 duration of problem, lesion distribution (diagrams or photos are welcome),

4.1.4 treatment of problem (especially dose and duration of therapy) and response to
treatment.

4.1.5 concomitant drugs or dietary supplements administered (not used for treatment of
the reaction, but administered for other reasons at the same time or within a short
time of the problem occurrence).

42 Vet-LIRN Case Numbers:

42.1 Include Vet-LIRN case number in all correspondence.

422 E-mail: include the Vet-LIRN case number as the first part of the subject line.
This will help archiving data for each case.

43 Electronic submission of medical records and laboratory results is preferred.
4.4 Histories can also be submitted by FAX to Vet-LIRN (301-210-4685).

4.5 Information about follow-up visits related to the investigation and additional laboratory
reports should be provided as soon as possible. Phone calls are very useful for
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discussing cases in depth, but should be followed up with the medical records and lab
reports.

4.5.1 Due to time difference around the country, email communication is often the best
way to assure information is transferred in a timely manner.

5. Services Requested by VPO
5.1 Services typically tests will fall into 3 categories:

5.1.1 Office Examination
5.1.2 Clinical laboratory samples
5.1.3 Pathology

5.2 Office Examination:

52.1 To evaluate the current status of the patient.

5.2.2 To obtain samples from the patient for further analysis (blood, urine, feces).

5.3 Clinical Laboratory Samples:
53.1 VPO may ask for repeat analysis of new samples to be run either by the veterinary
hospital, or by its usual testing laboratory.

53.2 Typical tests include clinical hematology, microbial cultures, urinalysis, and fecal
examination.

53.3 Additional testing may be requested and the samples sent to a Vet-LIRN network
laboratory.

5.4 Pathology:

5.4.1 Either submit the entire carcass or conduct a routine necropsy examination.
Record your findings in detail and submit. Histopathology and microbiological
cultures as appropriate.

5.4.1.1 Describe all lesions — location, color, size, texture.

5.4.1.2 Culture lesions or intestinal contents as deemed appropriate based on
the history.

5.4.1.3 Save tissues for histopathology- be sure to use 10:1 formalin to tissue
mass.

5.4.2 Histopathology tissues (preserve in 10% neutral buffered formalin 10:1 ratio
fixative to tissue):
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5.4.2.1 thyroid, thymus, lung, heart, liver, spleen, adrenal, kidney, pancreas,
stomach, duodenum, jejunum, ileum, colon, urinary bladder, skeletal
muscle, brain.

5.4.2.2 Request a duplicate set of H&E for submission to VPO for archiving.

5.5 Toxicology:
5.5.1 Freeze and hold tissues if there is any indication that a toxic substance may be
involved:
5.5.1.1 brain (for organophosphates and carbamates),
5.5.1.2 eyes, liver, kidney, brain, stomach content, fat,
5.5.1.3 if available, serum, EDTA blood, urine.

5.5.2 Following a review of histopathology, VPO may select tissues to be analyzed and
request that tissues be sent to a Vet-LIRN laboratory.

5.53 When the case is closed by VPO, samples can be disposed of. When in doubt,
please ask.

5.5.3.1 The animal’s remains can be disposed of following the laboratories’
customary procedures.

6. Sample submissions
6.1 Normally, VPO prefers that the veterinarian, not the pet owner submit samples.

6.2 Arrangements for transport should be made with the VPO (see additional shipping
instructions).

6.3 A Vet-LIRN Sample Submission Form, given by VPO to the veterinarian, should be
provided to the veterinarian and should accompany all samples being sent to our Vet-
LIRN laboratory, listing the recommended tests.

6.4 A Shipping Inventory Sheet, given by VPO to the veterinarian, should also be provided
by VPO and should be submitted with all samples. This form will be filled out and
faxed to the VPO (301-210-4685) by the receiving Vet-LIRN laboratory.

6.5 Vet-LIRN case numbers should be provided by the VPO and should be included on all
samples and reports.

6.5.1 Rarely, an owner will deliver a specimen or an animal for necropsy directly to the
participating laboratory. Vet-LIRN should notify the 1ab to expect the owner if
this happens and will provide appropriate forms.

Network Procedures for Veterinarians Version-08 Page 4 of 6
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7. Sample types that Vet-LIRN may request from the Veterinarian
7.1 Entire bodies (fresh or frozen)

7.2 Organs from necropsy (fresh, frozen or formalin fixed)
7.3 Clinical samples (serum, blood, urine, feces, biopsy samples, cultures)

7.4 Food samples (open bag products from home)

8. Reporting
8.1 All reports from Vet-LIRN testing labs are submitted to VPO.

8.2 VPO will forward reports to the veterinarian, who should discuss the results with the
owner.

8.3 If appropriate, VPO will forward reports to the owner.

9, Communications with Owners
9.1 General:

9.1.1 VPO usually will have contacted the owner to request permission and assistance
in the investigation.

9.1.2 Vet-LIRN’s investigation is focused on determining if a regulated product is the
cause of the animal’s illness. The testing requested by Vet-LIRN may not provide
a definitive diagnosis

9.1.3 VPO will provide testing results to the veterinarian for communication to the
owner. This ensures that:

9.1.3.1 Owners can be counseled on the interpretation of the test results,

9.1.3.2 Appropriate medical follow-up care based on test results can be
recommended by the owner’s veterinarian.

Network Procedures for Veterinarians Version-08 Page 5 of 6
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10. Billing
10.1 Vet-LIRN VPO can only pay for services which were requested and approved by VPO.
Vet-LIRN cannot pay for treatment, or for diagnostic testing outside of the scope of the
investigation.

10.2 Procurement and Billing Process: The following process needs to be followed in order
to adhere to government regulations.

10.2.1 The veterinarian must provide estimates so a Purchase Request can be prepared.
Estimates should include items such as office visit(s), in-house diagnostic test
costs, biopsy or pathology costs and additional charges such as potential shipping
charges.

10.2.2 A billing contact must be provided: include name, address, telephone + fax
numbers, and email.

10.2.3 Approved Purchase Request is required prior to beginning service.

10.2.4 Additional services may only be initiated after authorized by Vet-LIRN, but must
first be approved by VPO with an additional Purchase Request.

10.2.5 Hospitals must provide an invoice to Vet-LIRN upon the completion of work
before they can be paid. VPO is tax exempt. Taxes should be removed from all
charges. The invoice must include the Vet-LIRN case number.

Network Procedures for Veterinarians Version-08 Page 6 of 6
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Network Procedures for Owners

The purpose of this Network Procedure is to help you, the owner, understand how the
Veterinary Laboratory Investigation and Response Network (Vet-LIRN) Program
Office conducts case investigations (follow up to consumer complaints).

The following items are explained below:
General Introduction

Billing

Step by Step Process

Types of Services and Tests

1. General Introduction:

1.1. What is the goal of the case investigation?

The goal of the case investigation is to determine if the product is causing your pet’s
illness. Our case investigation MAY NOT provide a definitive diagnosis for your
pet’s illness, although we may rule out several other potential reasons for your pet’s
illness.

1.2. What is the focus of a case investigation?

Most case investigations focus on diagnostic samples (such as blood, urine or tissue
from the pet), although we occasionally request and test pet food samples.

1.3. What is my veterinarian’s role during the case investigation?
Your veterinarian helps our investigation into FD A- regulated products by providing

information about your pet’s medical history and by obtaining any diagnostic
samples like blood, urine or tissue.

1.4. What will Vet-LIRN ask of me during a case investigation?

We may ask that your veterinarian perform certain tests or services or provide
diagnostic samples to FDA or a Vet-LIRN cooperating laboratory.

Network procedures for owners Version-05 Page 104
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1.5. Will Vet-LIRN pay for tests or services requested?

Yes, we will pay veterinarians or laboratories for fests or services requested by Vet-
LIRN and approved through our government purchasing system. We cannot,
however, reimburse owners for tests already performed or not specifically requested
by Vet-LIRN. We recommend that you discuss with your veterinarian which tests
and services will be billed to you and which will be covered by Vet-LIRN. For
instance, Vet-LIRN may request that your veterinarian perform a urinalysis on your
pet while he or she is hospitalized. Vet-LIRN will pay for the collection and testing
of the sample, but would not cover the cost of your pet’s stay in the hospital.

1.6. Is the information received in the consumer complaint confidential?

Generally, the information received in the consumer complaint is not kept
confidential. In most cases, only protected personal information (such as names and
addresses) is withheld in an effort to prevent the complaint from being traced back
to the individual who submitted it.

2. Billing:

2.1. Will Vet-LIRN pay for bills related to the case investigation?
Vet-LIRN will cover the cost of services and testing that we specifically request.
You should understand that Vet-LIRN CANNOT reimburse owners for any

veterinary bills. Services MUST be pre-authorized and paid directly to the
veterinarian.

2.2. Will Vet-LIRN pay for testing that was not requested by Vet-LIRN?

No, we will only pay for testing that we request and authorize.

2.3. Will Vet-LIRN pay for treatments or private cremation?

No, we cannot pay for treatment or cremation.
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2.4. If T allow my veterinarian to submit my pet’s body for testing, will I be
able to have back his or her remains?

Each Vet-LIRN member laboratory has its own procedures for handling remains.
Some Vet-LIRN member laboratories offer private cremation services for a fee
payable directly to the laboratory. We advise you to discuss directly with the
member laboratory the possibilities and costs for obtaining your pet’s remains after
examination are complete.

3. Step by Step Process:

Vet-LIRN will do the following during a case investigation:

3.1. Assign a case number which MUST be included in all correspondences

3.2. Discuss the case with you and your veterinarian

3.3. Request medical records from your veterinarian

3.4. Coordinate with your veterinarian and you to obtain and submit samples for
testing

3.5. Provide results to your veterinarian who will discuss the results with you.

Vet-LIRN requests that:

3.6. Any follow-up veterinary visits related to the investigation are reported to Vet-
LIRN

3.7. Additional laboratory reports are reported to Vet-LIRN by your veterinarian.

4. Types of Services and Tests:

4.1. What may a veterinary examination include once the case investigation is
started?

A veterinary examination may include:

e an office visit and physical examination to assess your animals current
health
e collection of clinical samples from your animal (blood, urine, feces).

4.2. Will your animal be tested more than once?

Network procedures for owners Version-05 Page 3 of 4
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It is possible that Vet-LIRN may request additional tests or examinations
depending on results from initial testing.

4.3. Will Vet-LIRN need to conduct a necropsy in the event of an animal

death?

Yes, if you are willing, we may request that your veterinarian or another Vet-
LIRN cooperating laboratory to conduct a necropsy to collect samples for
testing. The samples collected may be tested right away or may be held for
future testing or archiving. If the veterinarian completes the necropsy then the
remains will be handled according the veterinarians normal procedures. If a
Vet-LIRN cooperative laboratory completes the necropsy the remains are
usually disposed of by that laboratory. Vet-LIRN cannot pay for private
cremation. You are welcome to discuss normal procedures with the laboratory.

4.4. Will Vet-LIRN ask for a food sample?

Our main focus is on testing diagnostic tissue or fluid samples from the animal,
but we may need to test the food. Please hold all food samples once the
consumer complaint is submitted. If needed, we will make arrangements to
collect the food.

4.5. What are some general tests that Vet-LIRN may request?

General tests that we may request include, but are not limited to:
e Hematology

Microbial cultures

Urinalysis

Fecal examination

Necropsy/Histology/Toxicology

4.6. Will I get results from Vet-LIRN requested tests?

Results of testing on your animal’s diagnostic tissue or fluid samples will be
forwarded to your veterinarian who will be asked to share the results with you.
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From: Joshua A Stern <jstern@ucdavis.edu>

To: Jones, Jennifer L; Reimschuessel, Renate
Sent: 10/19/2018 5:11:29 PM
Subject: DCM question

HI Jennifer & Renate -

I’'m giving a presentation at the ACVIM Cardiology conference (all board certified vet cardiologists will be the
audience) and I'm giving an update on our work in golden retrievers. I will however be highlighting that goldens
are a bit different and may not represent the problem so accurately.

I was hoping I could get a tiny bit of general info from you to update my slides. I’m happy to chat by phone if
that is easier.

Here a few questions - that I would love to know if you are able to answer:

1.) how many confirmed cases are now part of your investigation (dogs, vs. cats)

2.) How many of your confirmed cases have measured low taurine levels

3.) Can you give me any idea of breed distribution (how many goldens, what are the top breeds, etc)

4.) Have all of the companies that manufacture diets fed to the cases been notified of the case being reported? If
possible roughly how many diets are found in your case investigation (more than 20, more than 50, more than
100, etc)

I really appreciate your help if possible. The cardiologists would love to have a tiny bit more info and 'm in a
position to pass this on to a captive audience tomorrow afternoon.

Also I’ll be reviewing the recommendations for reporting and necropsy info too - so this will hopefully give the
investigation a bit of a boos.

Best

Josh

Joshua Stern, DVM, PhD, DACVIM (Cardiology)
Associate Professor of Cardiology

Department of Medicine & Epidemiology
fHobuarsibe.of.L2alifarnia Davis; CCAH Room 258
B6 | (530) 752.2475 office
jstern@ucdavis.edu

Associate Editor - Journal of Veterinary Cardiology
www. journals.elsevier.com/journal-of-veterinary-cardiology
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From: Joshua A Stern <jstern@ucdavis.edu>

To: Reimschuessel, Renate

CC: B6

Sent: 9/19/2018 4:24:14 PM

Subject: Necropsy on nutritionally mediate DCM case

Hi - I was contacted about a dog with DCM that was eating a suspect diet and was euthanized. I advised on
necropsy procedure ant the clinician did this and collected samples. They now need to make contact with you
about the process. They are CC’d on this email.

B6

Best

Josh

Joshua Stern, DVM, PhD, DACVIM (Cardiology)

Associate Professor of Cardiology

Department of Medicine & Epidemiclogy
University of California Davis; CCAH Room 258

B6 1(530) 752.2475 office

; |stern@ucdavis.edu

Associate Editor - Journal of Veterinary Cardiology
www.journals.elsevier.com/fjournal-of-veterinary-cardiology
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From: Jones, Jennifer L </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0F6CA12EAAQ9348959A4CBB1E829AF244-
JENNIFER.JO>

To: Peloquin, Sarah; Rotstein, David; Queen, Jackie L; Carey, Lauren; Palmer, Lee Anne
CC: Nemser, Sarah; Ceric, Olgica; Reimschuessel, Renate

Sent: 8/28/2018 12:37:37 PM

Subject: RE: 800.267 EON- 358522' B6 Halo GF

Owner does have food. | don't believe the necropsy was done at Tufts but worth asking the owner if done at the
rDVM.

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

Y u.s. Foop 2 DRUG ;,,:I-u\

ADMEINISTRATION

From: Peloquin, Sarah

Sent: Tuesday, August 28, 2018 8§:32 AM

To: Rotstein, David <David.Rotstein@fda.hhs.gov>; Queen, Jackie L <Jackie.Queen@fda.hhs.gov>; Carey,
Lauren <Lauren.Carey@fda.hhs.gov>; Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>

Cc: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; Nemser, Sarah <Sarah.Nemser@fda.hhs.gov>; Ceric,
Olgica <Olgica.Ceric@fda.hhs.gov>; Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>

Subject: 800.267 EON-358522; B6 | Halo GF

Interview +/- food pending
Will ask if necropsy was performed

No rDVM. mrx per O .
h/oi B6 ino other existing health conditions per cardio mrx; eats GF Halo

i B6 | 1 ER visit for tachycardia; coughing, vomiting, and leth x1 week; PE: irregular heart rhythm, intermittent
dropped pulses harsh bilat BV sounds EKG a tachycardla absentfbuned p waves, irregular RR interval; tFAST

FS4.51% a DCM with secondary CHF, A-fib; WB taui Bs, starteq BG i

BID._. ’
i B6 :recheck at Tufts; not eating well, lethargic; gallop, murmur 2/6; echo a large volume ascites, no
pIeuraI!pencard effusion; EKG a a-fib, HR 220, rare VPCs; abdominocentesis removed 3.2 L straw fluid; BW
showed elevated kidney values; addei B6 i

Died at home: B6 '

From: Rotstein, David

Sent: Monday, July 9, 2018 9:13 AM

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; Ceric, Olgica <Olgica.Ceric@fda.hhs.gov>; Nemser,
Sarah <Sarah.Nemser@fda.hhs.gov>; Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>; Queen, Jackie L
<Jackie.Queen@fda.hhs.gov>

Subject: more DCMFW: Halo grain-free dry food (exact variety unknown): Lisa Freeman - EON-358522
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David Rotstein, DVM, MPVM, Dipl. ACVP
CVM Vet-LIRN Liaison

CVM OSC/DC/CERT

7519 Standish Place

240-506-6763 (BB)

i U.S. FOOD & DRUG

ADMINISTRATION

vl

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain
information that is protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such infarmation. If you are not the intended recipient, any dissemination,
distribution, or copying is strictly prohibited. If you think you received this e-mail message in error, please e-mail
the sender immediately at david.rotstein@fda.hhs.gov.

From: PFR Event [mailto:pfreventcreation@fda.hhs.gov]
Sent: Monday, July 09, 2018 9:00 AM
To: Cleary, Michael * <Michael.Cleary@fda.hhs .gov>; HQ Pet Food Report Notification

<HQPetFoodReportNotification@fda.hhs.gov>;] B6
Subject: Halo grain-free dry food (exact varlety unknown): Lisa Freeman - EON-358522

A PFR Report has been received and PFR Event [EON-358522] has been created in the EON System.
A "PDF" report by name "2051557-report.pdf” is attached to this email notification for your reference.
Below is the summary of the report:

EON Key: EON-358522

ICSR #: 2051557
EON Title: PFR Event created for Halo grain-free dry food (exact variety unknown); 2051557

AE Date B6 Number Fed/Exposed

Best By Date Number Reacted 1
Animal Species Dog Outcome to Date Stable
Breed Great Dane

Age BG i Years

District Involved | PFR-New England DO

Product information
Individual Case Safety Report Number: 2051557
Product Group: Pet Food

FDA-CVM-FOIA-2019-1704-016581



Product Name: Halo grain-free dry food (exact variety unknown)

Description: DCM and CHF Taurine not measured

Submission Type: Initial

Report Type: Adverse Event (a symptom, reaction or disease associated with the product)
Outcome of reaction/event at the time of last observation: Stable

Number of Animals Reacted With Product: 1

Product Name Lot Number or ID | Best By Date

Halo grain-free dry food (exact variety unknown)

Sender information

Lisa Freeman

200 Westboro Rd

North Grafton, MA 01536
USA

Owner information

B6

USA

To view this PFR Event, please click the link below:
https://eon.fda.gov/eon//browse/EON-358522

To view the PFR Event Report, please click the link below:
https://eon.fda.cov/eon//EventCustomDetails Action!viewReport.jspa?decorator=none&e=0&issueType=12&
1ssueld=375146

This email and attached document are being provided to you in your capacity as a Commissioned Official with
the U.S. Department of Health and Human Services as authorized by law. You are being provided with this
information pursuant to your signed Acceptance of Commission.

This email message 1s intended for the exclusive use of the recipient(s) named above. It may contain information
that is protected, privileged, or confidential. Any dissemination, distribution, or copying is strictly prohibited.

The information is provided as part of the Federal-State Integration initiative. As a Commissioned Official and
state government official, you are reminded of your obligation to protect non-public information, including trade
secret and confidential commercial information that you receive from the U.S. Food and Drug Administration
from further disclosure. The information in the reportis intended for situational awareness and should not be
shared or acted upon independently. Any and all actions regarding this information should be coordinated
through your local district FDA office.

Failure to adhere to the above provisions could result in removal from the approved distribution list. If you think
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From: Peloquin, Sarah </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=8607F880DF2B494AA639E6D9A3874132-
SARAH.PELOQ>

To: Rotstein, David; Queen, Jackie L; Carey, Lauren; Palmer, Lee Anne

CC: Jones, Jennifer L; Nemser, Sarah; Ceric, Olgica; Reimschuessel, Renate
Sent: 9/6/2018 4:35:42PM

Subject: RE: 800.267 EON- 358522-_@& Halo GF

Attachments: EON-358522 owner interview 9.5.18.pdf

Interview attached, food pending
No necropsy performed

From: Peloquin, Sarah

Sent: Tuesday, August 28, 2018 8:31 AM

To: Rotstein, David <David.Rotstein@fda.hhs.gov=>; Queen, Jackie L <Jackie.Queen@fda.hhs.gov>; Carey,
Lauren <Lauren.Carey@fda.hhs.gov>; Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>

Cc: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; Nemser, Sarah <Sarah.Nemser@fda.hhs.gov>; Ceric,
Olgica <Olgica Ceric@fda hhs. gov> Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>

Interview +/- food pending
Will ask if necropsy was performed

...............

h/o B6 i no other existing health conditions per cardio mrx; eats GF Halo

' 'B6 | ER visit for tachycardia; coughing, vomiting, and leth x1 week; PE: irregular heart rhythm, intermittent
dropped pulses, harsh bilat BV sounds; EKG a tachycardia, absent/buried p waves, irregular RR interval; tFAST
pleural ﬂwd mlmmal LV contract, incr LA size; aFAST pentoneal ﬂwd a transferrecl to Tufts

,,,,,,,,,,,,,,,,,
..................

showed elevated kldney values; added- BG

Died at home! B6 |

From: Rotstein, David

Sent: Monday, July 9, 2018 9:13 AM

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; Ceric, Olgica <Olgica.Ceric@fda.hhs.gov>; Nemser,
Sarah <Sarah.Nemser@fda.hhs.gov>; Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>; Queen, Jackie L
<Jackie.Queen@fda.hhs.gov>

Subject: more DCMFW: Halo grain-free dry food (exact variety unknown): Lisa Freeman - EON-358522

David Rotstein, DVM, MPVM, Dipl. ACVP
CVM Vet-LIRN Liaison

CVM OSC/DC/CERT

7519 Standish Place

240-506-6763 (BB)
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i U.S, FOOD & DRUG

ADMINISTRATION

f v ol

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain
information that is protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such information. If you are not the intended recipient, any dissemination,
distribution, or copying is strictly prohibited. If you think you received this e-mail message in error, please e-mail
the sender immediately at david.rotstein@fda.hhs.gov.

From: PFR Event [mailto:pfreventcreation@fda.hhs.gov]

Sent: Monday, July 09, 2018 9:00 AM

To: Cleary, Michael * <Michael.Cleary@fda.hhs gov>; HQ Pet Food Report Notification
<HQPetFoodReportNatification@fda.hhs.gov>; ! B6 i

Subject: Halo grain-free dry food (exact varlety unknown): Lisa Freeman - EON-358522

A PFR Report has been received and PFR Event [EON-358522] has been created in the EON System.
A "PDF" report by name "2051557-report. pdf" is attached to this email notification for your reference.
Below is the summary of the report:

EON Key: EON-358522

ICSR #: 2051557
EON Title: PFR Event created for Halo grain-free dry food (exact variety unknown); 2051557

AE Date B6 Number Fed/Exposed

Best By Date Number Reacted 1
Animal Species Dog Outcome to Date Stable
Breed Great Dane

Age BGYears

District Involved | PFR-New England DO

Product information

Individual Case Safety Report Number: 2051557

Product Group: Pet Food

Product Name: Halo grain-free dry food (exact variety unknown)

Description: DCM and CHF Taurine not measured

Submission Type: Initial

Report Type: Adverse Event (a symptom, reaction or disease associated with the product)
Outcome of reaction/event at the time of last observation: Stable

FDA-CVM-FOIA-2019-1704-016585



Number of Animals Reacted With Product: 1

Product Name Lot Number or ID | Best By Date

Halo grain-free dry food (exact variety unknown)

Sender information

Lisa Freeman

200 Westboro Rd

North Grafton, MA 01536
USA

Owner information

“B6

USA

To view this PFR Event, please click the link below:
https://eon.fda.gov/eon//browse/EOQON-358522

To view the PFR Event Report, please click the link below:
https://eon.fda.cov/eon//EventCustomDetails Action!viewReport.jspa?decorator=none&e=0&issueType=12&
issueld=375146

This email and attached document are being provided to you in your capacity as a Commissioned Official with
the U.S. Department of Health and Human Services as authorized by law. You are being provided with this
information pursuant to your signed Acceptance of Commission.

This email message is intended for the exclusive use of the recipient(s) named above. It may contain information
that is protected, privileged, or confidential. Any dissemination, distribution, or copying is strictly prohibited.

The information is provided as part of the Federal-State Integration initiative. As a Commissioned Official and
state government official, you are reminded of your obligation to protect non-public information, including trade
secret and confidential commercial information that you receive from the U.S. Food and Drug Administration
trom further disclosure. The information in the report is intended for situational awareness and should not be
shared or acted upon independently. Any and all actions regarding this information should be coordinated
through your local district FDA office.

Failure to adhere to the above provisions could result in removal from the approved distribution list. If you think
you received this email in error, please send an email to FDAReportableFoods@fda.hhs.gov immediately.
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Follow-up Case Information Uniform Data Entry Form
Vet-LIRN

PATIENT INFORMATION

Pet Name B6 |

(®Dog ( Cat

Breed |Great Dane |

Date (mm/ddiyy) [ > 200

EON/CC Number: 358 527

This form serves as a Uniform Data Entry Form to capture additional case
specific information not clear from the Consumer Complaint or Medical
Records in a standardized manner. Because each follow-up interview

. _ made with owners features questions tailored specifically to the case, each
Age in years (if < 6 months, put 0.5) |4 box of information contained in this Uniform Data Entry Form may not be
completed.
Gender:

M (& MN OF CFS
HISTORY-Additional Comments from Owner

Started 2 weeks before BG

Owner's Description of

What Happened: constantly. No signs before at all--a week before he started coughing he was still running around the yard
and nlavina_O anoaled it and thonaht it conld have heen ralatad ta ear infartiong_hut lastad 7 full davs so

he toppled over after laying down once, started coughing

Any Health Problems

Prior to the Event Repeated! B6 i
(e.g. allergies, surgeries) :

Sensitive Gl tract (e.g. stomach Changes to the pet's diet prior to illness  [] Yes
upset when switching foods, =] ves

eats a lot of grass) Date Diet Change:

CLINICAL INFORMATION--Additional Comments framn Owner on What Happened

Appetite [] Increased Decreased Water Consumption [ | Increased [_| Decreased

Vomiting [] Yes Urination [ ] Increased ["] Decreased

Diarrhea [] Yes

Duration of Diarrhea (days)D Oiher
Blood in Feces [_] Fresh,Red

[] Coffee Ground
[T] BlackTarry

MEDICATIONS-Taken Prior to the Event and Mentioned by Owner

Lethargy Yes

List medications mentioned by

owner (e.g. NSAIDs, steroids,
heartworm/flea prevention,

B6

antibiotics, etc.)

List probiotics, vitamins, or

supplements mentioned by owner: i

10f3

Continued other side
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Follow-up Case Information Uniform Data Entry Form EOREE Number: |35am22
Vet-LIRN
Ouner BG‘ Pet's Name: BG

DIET-Any other foods the owner mentions were given to the animal during this period. (checkall that apply)

Commercial Dry

Product Use as Part of Diet: Primary [] Secondary ["] Occasional
List Product Label Name Fromm puppy food (O unsure if GF); ~1 year o_lcl switchf_-d and tried differc__\nt foods but not long on
each, settled on Halo Surfand Turf GF (filled his bowl, didn't measure--estimated around 2-3 dog
[] Commercial Wet-Canned Product Use as Partof Diet:  [_] Primary [] Secondary [] Occasional
List Product Label Name
[[] Commercial Wet-Pouch ProductUse as Part of Diet: [ Primary [T] Secondary ["] Occasional
List Product Label Name:
[] Commercial-Raw Product Use as Partof Diet:  [] Primary [] Secondary ~ [] Occasional
List Product Label Name:
[] Homemade-Raw - " 3
Product Use as Part of Diet: [ ] Primary [] Secondary [] Occasional
Describe Product Type:
[[] Homemade-Cooked Product Use as Part of Diet: [ ] Primary [] Secondary  [] Occasional

Describe Product Type:

Table Scraps/Human Food (as an
occasional contribution to diet)

Pet Treat Products

Describe Product Type(s): IBoiled egg, piece of cheese, would sneak butter off the counter |

Product Use as Partof Diet: ~ [_] Primary

Commercial Product Label Name/Lot: IGreen Briar kennel club variety dog biscuits

[T] Secondary Occasional

‘ Date first fed |since puppy

Date last fed

How Product Administered:|0-5 per day until death

Rawhides or 4
] Pig Ears Product Label NamefLot.l | Date first fed
How Product Administered: Date last fed
Marrow -
— Product Label Name/ Lot;ICow marrow bones ‘ Date first fed
How Product Administered{Once every 4-5 months Date last fed [June 1st
| CJ:ka;a n Product Label Na mefLot:I Date first fed ’:l
How Product Administered: Date last fed

Duck Jerky

Product Label Name/Lot: IO'

s dad makes own duck jerky, probably had some ‘

Date first fed

How Product Administered:

Date last fed

[ ]

Sweet  Product Label Name/Lot:| | Datefirstfed| |
[] Potato Jerky
orTreats How Product Administered: Date last fed ’:l

20of3 Continued other side
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Follow-up Case Information Uniform Data Entry Form

Vet-LIRN

EON/CC Number: {358,522

Owner: B6 !

Pet'sName: [ B6 |

(I ———— |

DIET-continued-Any other foods the owner mentions were given to the animal during this period. (check all that apply)

[T] Other Treats

Product Label Name/Lot: Date first fed :
How Product Administered: Date last fed ’:I

ENVIRONMENTAL EXPOSURES-Environmental Exposures Mentioned by the Owner Potentially Affecting the Animal's Overall State of

Health Prior to the

Event . (check all that apply)

[] Indoor [C] Outdoor 23&208: [] Carrion [] Rodents [] Grapes or Raisins [_| Nuts
Pet Sportin . A

[] Plants Trash [] Hunt - ] Esen ta g Pet Recreation Facilities

[] Livestock [] Poultry [] Reptiles [] PetBirds  [] :r‘lr:;'lnlmals [[] Untreated Surface Water

[] Anti-freeze  [[] Mushrooms  [7] Heavy Metals Ticks [] Urban Suburban Rural
Indoor and outdoor dog--mostly indoor but went outside in fenced-in kennel. Also huge fenced-in yard, but went
off leash outside the yard, usually supervised but not always. Went on leashed walks on beaches, etc. Would eat
grass but no other plants. Did like to get into the trash but just played with it, didn't really eat it (last time probably
3 years ago). Dog training class as a puppy and used to hang out with dogs from that class. Would go on park
walks with other dogs. Did a show-and-go in his first year (like a mini dog show).

Comments:

Farm around they would walk by but didn't interact with animals. There is a cat in the house, 1 other dog chocolate

Pulled a tick off of him once or twice when trying to find a good f/t product, then used seresto collar. Farms but
quiet town (mix of suburban-rural).

HOUSEHOLD-Signalment of Additional Animals Given the Product mentioned by the owner.

Animal 1 [] Reacted
Animal 2 [T] Reacted
Animal 3 [] Reacted
Comments

Submit

3of3
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] . 072872018
Follow-up Case Information Uniform Data Entry Form Date (mm/dd/yy)

Vet-LIRN

EON/CC Number: 365,002

PATIENT INFORMATION

PetName | B6 ! |

@Dog (" Cat This form serves as a Uniform Data Entry Form to capture additional case

specific information not clear from the Consumer Complaint or Medical
Records in a standardized manner. Because each follow-up interview

Breed |Great Dane |

. _ made with owners features questions tailored specifically to the case, each
Age in years (if < 6 months, put0.5) |6 box of information contained in this Uniform Data Entry Form may not be
completed.
Gender:

M (& MN OF CFS
HISTORY-Additional Comments from Owner

Owner's Description of In February O was leaving town, night before he started a hacking cough, pretty constant. Took to vetand

What Happened: they told them to go to a cardiologist. Weren't able to get right in, so tookta._ B6 _ iQuick

nroarassinn_started colinhina onca an that Thiuredav then Satiirdav marnina tonk to vet Nn evarcica

Any Health Problems
Prior to the Event B 6
(e.g. allergies, surgeries) :

Sensitive Gl tract (e.g. stomach Changes to the pet's diet prior to illness  [] Yes
upset when switching foods, =] ves
eats a lot of grass) Date Diet Change:

CLINICAL INFORMATION--Additional Comments framn Owner on What Happened

Appetite [] Increased [_| Decreased Water Consumption [ | Increased [_| Decreased
Vomiting [] Yes Urination [ ] Increased ["] Decreased

Y
Diarrhea [7] Yes Lethargy [ Yes

Duration of Diarrhea (days)D Oiher
Blood in Feces [_] Fresh,Red

[] Coffee Ground
[T] BlackTarry

MEDICATIONS-Taken Prior to the Event and Mentioned by Owner

List medications mentioned by
owner (e.g. NSAIDs, steroids, B6 :
heartworm/flea prevention,
antibiotics, etc.)

List probiotics, vitamins, or

supsloTents mrentlisnsd g pwrer Salmon oil 2 pumps daily since allergy issues when younger

10f3 Continued other side

FDA-CVM-FOIA-2019-1704-016590



Follow-up Case Information Uniform Data Entry Form
P ry EON/CC Number: |365,002
Vet-LIRN
i — . I =
(:)\,.\“-,t-._\r_E B6 PetsName:! Bg |
DIET-Any other foods the owner mentions were given to the animal during this period. (checkall that apply)
Commercial Dry Product Use as Part of Diet: Primary [7] Secondary ~ [] Occasional
List Product Label Name Blue Seal active adult as a puppy -‘I4 mos; Nature's yariety Instinct Raw Boo§t chicken 14 mos-
December 2017; Rachael Ray Nutrish Chicken/Veaaies December 2017 to this past Monday:; just
[] Commercial Wet-Canned Product Use as Partof Diet:  [_] Primary [] Secondary [] Occasional
List Product Label Name
[[] Commercial Wet-Pouch ProductUse as Part of Diet: [ Primary [T] Secondary ["] Occasional
List Product Label Name:
[ Commercial-Raw Product Use as Partof Diet:  [] Primary [] Secondary ~ [] Occasional
List Product Label Name:
[[] Homemade-Raw Product Use as Part of Diet: [ ] Primary [] Secondary [] Occasional
Describe Product Type:
Homemade-Cooked Product Use as Part of Diet: [ ] Primary Secondary  [] Occasional

Describe Product Type: |Used to get cooked chicken half cup every meal; just low sodium chicken broth now

Table Scraps/Human Food (as an . - 3 )
I e Describe Product Type(s): Iplzza crusts occasionally, popcorn occasionally |

Pet Treat Products

Product Use as Partof Diet: ~ [_] Primary [T] Secondary [T] Occasional
[[] Commercial Product Label Name/Lot:I ‘ Date first fed I:l
How Product Administered: Date last fed
Rawhides or 2
] Pig Ears Product Label NamefLot.l | Date first fed
How Product Administered: Date last fed
Marrow
[] Bonss Product Label Name/ Lot;l ‘ Date first fed :’
How Product Administered: Date last fed
e ' wsted[ |
= [ Product Label Name/Lot:| | Datefirst fed
How Product Administered: Date last fed
[] Duck Jerky  Product Label Name/Lot:I ‘ Date first fed |:|
How Product Administered: Date last fed
Sweet  Product Label Name/Lot:| | Datefirstfed| |
[] Potato Jerky
orTreats How Product Administered: Date last fed ’:l

20of3 Continued other side
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Follow-up Case Information Uniform Data Entry Form
Vet-LIRN

OWl'IE‘rii """ B6 | Pet's Name: | B6 !

................................

EON/CC Number: {365,002

DIET-continued-Any other foods the owner mentions were given to the animal during this period. (check all that apply)

Product Label Name/Lot:|Occasional pumpkin homemade dog biscuit Date first fed :

Other Treats
How Product Administered:|Really don't get treats, just ice cubes Date last fed ’:I

ENVIRONMENTAL EXPOSURES-Environmental Exposures Mentioned by the Owner Potentially Affecting the Animal's Overall State of
Health Prior to the Event . (check all that apply)

Indoor &

Indoor [C] Outdoor ] Outdoor Carrion [] Rodents [] Grapes or Raisins [_| Nuts
Pet Sportin : —_—

[] Plants [[] Trash [] Hunt ] - ] Esents g [T] Pet Recreation Facilities

[] Livestock [] Poultry [] Reptiles [] PetBirds  [] :r‘lr:;'lnlmals Untreated Surface Water

[[] Anti-freeze Mushrooms  [7] Heavy Metals Ticks [[] Urban [[] Suburban Rural

Indoor dog, goes outside to go to the bathroom in a yard; 90% of the time he's supervised but not fenced-in.
Doesn't run off. Have gotten into deer poop and brought home an occasional deer leg. Never seen him with a
rodent. Eats grass outside but no other plants. Never gotten into trash.

Comments: |stream and pond. Mushrooms in the yard but he hasn't eaten them. Has pulled ticks off but it has been awhile.

No trauma, neoplasia, hyperthermia, irradiation, electric shock; no access to human drugs/chemo agents/alcohol;
no recent anesthesia (only when neutered/gastropexy); no lily-of-the-valley, gossypol, buttercup, japanese yew,
black locust, foxglove. Not hypothyroid

HOUSEHOLD-Signalment of Additional Animals Given the Product mentioned by the owner.

Animal 1 [] Reacted
Animal 2 [T] Reacted
Animal 3 [] Reacted
Comments
Submit
3of3
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The Optimum Methionine to Methionine Plus Cystine Ratio for Growing Pigs
Determined Using Plasma Urea Nitrogen and Nitrogen Balance

Shiyan Qiao, Xiangshu Piao, Zhanyu Feng, Yuhua Ding*, Longyao Yue and P. A. Thacker
Ministry of Agriculture Feed Industry Center, China Agricultural University
No. 2 Yuanmingyuan West Road, Beijing 100094, China

ABSTRACT : The objective of this study was to determine the optimum ratio of methionine to methionine plus cystine for growing
pigs. A mitrogen balance trial was conducted using a total of 21 barrows (Large WhitexLandrace) over two replicates. The initial body
weight was 20.36+1.22 kg (mean+SD) in the first replicate and 23.344+1.02 kg (mean+SD) in the second. For each replicate, the 21 pigs
were randomly assigned to one of seven dietary treatments with three observations per treatment. The diets included a methionine and
cystine-deficient basal diet with all other essential nutrients meeting nutrient requirements and six diets formulated with graded levels of
DL-methionine (0.00, 0.03, 0.06, 0.10, 0.13, 0.16%) and L-Cystine'HCI-H,O (0.19, 0.15, 0.11, 0.07, 0.04, 0.00%). This resulted in ratios
of methionine to methionine plus cystine of 41.3, 29.6, 35.3, 41.2, 46.0, 51.6 and 57.5%. Each experimental period lasted 12 days
consisting of a seven-day adaptation period followed by a five-day total collection of urine and feces. During the collection period, pigs
were fed 900 g/day for the first replicate and 1,200 g/day for the second replicate. The feed was provided n three equal portions at 0800,
1500, and 2200 h daily. Pigs had ad libitum access to water after feeding. There was a linear (p<0.01) and quadratic (p<0.01) effect on
daily gain and feed conversion as the ratio of methionine to methionine plus cystine increased. Pigs receiving the diets providing a
methionine to methionine plus cystine ratio of 51.6% had the best daily gain and feed conversion. Plasma urea nitrogen was also lowest
for this treatment. Nitrogen retention increased (p<0.01) as the relative proportion of methionine increased up to 51.6% and then a
downward trend occurred at 57.5%. The quadratic regression model, as well as one- and two- slope regression line models, were used to
determine the optimum ratio of methionine to methionine plus cystine. Eliminating the 35.3% methionine to methionine plus cystine
treatment resulted in R values in excess of 0.92. The optimal ratio of methionine to methionine plus cystine was estimated to be 54.15%
for nitrogen retention and 56.72% for plasma urea nitrogen. (Key Words : Pigs, Methionine, Cystine, Ratio, Nitrogen Retention, Plasma
Urea Nitrogen)

INTRODUCTION

The sulfur containing amino acids methionine and
cystine are often the third or fourth limiting amino acids in
practical diets fed to growing pigs (Russell et al., 1983).
Methionine is essential for normal growth as it cannot be
synthesized in the body, but cystine can be converted from
methionine as needed, hence it is considered dispensable.
As a result, the amount of methionine needed in the diet
depends on the amount of cystine also present (Chung and
Baker, 1992; Yang et al., 1997. Zimmermann et al., 2005).
The absolute amounts of methionine and cystine are

important but so is the ratio between methionine and cystine.

Therefore, nutritionists need to consider not only

* Corresponding Author: Yuhua Ding. Tel: +86-10-6273-3588,
Fax: +86-10-6273-3688, E-mail: Dingyh/@mafic.ac.cn
Received August 9, 2006; Accepted January 3, 2007

methionine but also methionine plus cystine requirements
when formulating pig diets.

Previous studies with growing pigs have shown that the
minimum imethionine to methionine plus cystine ratio
ranged between 30 and 70% (Wang and Fuller, 1989; Fuller
ct al.. 1989). Part of this variability is due to differences in
response criteria (i.e.. nitrogen balance wvs. growth
performance), the bioavailability of the amino acids in the
basal diet, and weight of pigs used in the experiments. In a
nitrogen balance study with growing gilts (40-80 kg) fed
varying ratios of methionine to cystine diets, Reijmers et al.
(2002) found the minimum methionine to methionine plus
cystine ratio at which protein deposition was maximized
was 55%. This value is within the range of values reported
in the literature (NRC 1998, Roth and Kirchgessner, 1989).

There is very limited data about the required methionine
to methionine plus cystine ratio for maximal protein
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Table 1. Ingredient composition of experimental diets formulated to determine the effects of various methionine to methionine plus

cystine ratios on pig performance and nitrogen balance (% as fed)

Methionine to methionine plus cystine ratio

Ingredients

41.3 29.6 353 412 46.0 516 57.5

Corn 39.90 39.90 39.90 39.90 39.90 39.90 39.90
Field peas 24.79 2479 24.79 2479 2479 2479 24.79
Peanut meal 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Corn starch 8.90 8.71 8.72 8.73 8.73 873 8.74
Wheat barn 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Sucrose 5.00 3.00 5.00 5.00 5.00 5.00 5.00
Dicalcium phosphate 1.28 1.28 1.28 1.28 1.28 128 1.28
Limestone 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Vitamin and mineral premix" 0.50 0.50 0.50 0.50 0.50 0.50 0.50
NaCl 0.41 0.41 0.41 041 0.41 0.41 0.41
Choline chloride (50%) 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Soybean oil 0.20 0.20 0.20 0.20 0.20 020 0.20
L-lysine HCI (98.5%) 0.49 0.49 0.49 0.49 0.49 0.49 0.49
L-threonine (99%) 0.23 0.23 0.23 023 0.23 023 0.23
L-valine (99.5%) 0.14 0.14 0.14 0.14 0.14 0.14 0.14
L-isoleucine (99%) 0.14 0.14 0.14 0.14 0.14 0.14 0.14
L-tryptophan (98%) 0.09 0.09 0.09 0.09 0.09 0.09 0.09
DL-methionine (99%) - - 0.03 0.06 0.10 0.13 0.16
L-cystine- HCI-H,O" (99.1%) - 0.19 0.15 0.11 0.07 0.04 -

! Provided per kilogram of complete feed: vitamin A, 5,512 IU; vitamin Dj;, 2,200 IU; vitamin E, 66.1 IU; riboflavin, 5.5 mg: D-pantothenic acid, 13.8
mg; niacin, 30.3 mg; vitamin By, 27.6 pg; Mn, 100 mg; Fe, 100 mg: Cu, 234 mg; Zn, 100 mg; L. 0.3 mg: Se, (.3 mg: Co, 1.0 mg.

" 1 kg of L-eystine-HC1-H20 (99.1%) contained 0.851 kg of L-cystine.

deposition in 20 to 30 kg growing pigs. Therefore, the
objective of the current study was to establish the optimum
dietary ratio of methionine to methionine plus cystine for
growing pigs using the nitrogen balance technique and
plasma urea nitrogen.

MATERIALS AND METHODS

Animals and diets

A nitrogen balance trial was conducted in the
Metabolism Laboratory of the Animal Science and
Technology College located on the campus of China
Agriculture  University (Beijing, China). The trial,
conducted in two replicates, utilized 21 barrows (Large
WhitexLandrace) obtained from the Haudu Group (Beijing,
China). The initial bodyweight of the pigs averaged
20.36%1.22 kg in the first replicate and 23.54+1.02 kg in the
second replicate. In each replicate, the 21 pigs were
randomly allocated to one of seven different dictary
treatments with three observations per treatment. The basal
diet was formulated to meet the requirements for all amino
acids except methionine and cystine (NRC, 1998). All other
nutrients were formulated to meet or exceed requirements
(NRC, 1998). Batches of cach feed ingredient were
obtained before the start of the study, sampled and analyzed
in order to adjust the nutrient composition of the diets.

The content of methionine and cystine in the basal diet
was determined to be 0.19 and 027%, respectively.

Crystalline DL-methionine (0.0, 0.03, 0.06, 0.10, 0.13 and
0.16%) and L-Cystine’'HCI-H,0O (0.19. 0.15, 0.11, 0.07, 0.04
and 0.0%) were added to the basal diet by replacing corn
starch resulting in seven treatments with ratios of
methionine to methionine plus cystine ranging from 29.6 to
57.5% (41.3,29.6, 35.3, 41.2, 46.0, 51.6 and 57.55%). The
ingredient composition of all the diets is presented in Table
1.

For all experimental diets, the vitamin-trace mineral mix
and synthetic amino acids were premixed with 10 kg corn
before addition to the mixer. A basal mix was manufactured
and aliquots of this mix were used to manufacture the final
feed.

Experimental procedures

Each replicate consisted of a seven day adjustment
period followed by a five day total collection of feces and
urine. The pigs were kept in individual metabolic crates and
separate collection of feces and urine was accomplished by
fitting adhesive feces collection bags onto the back of pigs
(Van Kleef et al., 1994). Each stainless steel crate (0.6x0.3
x0.5 m) was equipped with plastic slotted flooring and
contained a 0.25 m’ round bottom single feeder at the front.
The temperature and humidity of the room were controlled
within the range of 22 to 25°C and 55 to 70%, using the
environmental control system.

The daily ration was divided into three feedings per day.
with approximately one third of the ration being fed at
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Table 2. Chemical analysis for experimental diets formulated to determine the effects of various methionine to methionme plus cystine

ratios on pig performance and nitrogen balance (% as fed)"

Methionine to methionine plus cystine ratio

41.3 29.6 35.3 412 46.0 516 57.5
Chemical analysis
Dry matter 89.62 90.10 88.98 88.28 89.20 88.94 90.12
Ash 4.83 4.93 5.01 4.81 5.01 4.81 47.56
Crude protein 14.92 15.02 14.82 14.71 15.01 14.68 14.08
Crude fibre 2.28 2.51 2.36 229 2.37 2.89 240
Ether extract 345 3.68 3.81 3.69 3.76 3.72 3.68
Analyzed amino acids
Arginine 1.18 121 1.17 1.11 115 1.17 1.18
Cystine 0.27 045 0.42 0.37 0.34 0.30 0.27
Histidine 0.34 0.36 0.36 0.35 0.37 0.35 0.36
Isoleucine 0.63 0.62 0.65 0.63 0.63 0.62 0.63
Leucine 1.07 1.11 1.10 1.08 1.09 1.09 1.11
Lysine 1.03 1.10 1.07 1.10 1.02 1.06 1.06
Methionine 0.19 0.19 0.23 0.26 0.29 0.32 0.38
Phenylalanine 0.68 0.67 0.69 0.68 0.66 0.67 0.68
Threonine 0.68 0.68 0.69 0.68 0.70 0.70 0.65
Tryptophan 0.23 0.26 0.20 022 022 0.23 0.21
Valine 0.82 0.78 0.78 0.76 0.74 0.73 0.79

8,000, 1.500 and 2.200 h. The daily feed allowance of the
experimental animals was adjusted according to the feed
intake observed in the last three days of the acclimation
period. This was the amount of feed that pigs could
consume within 20 minutes based on our observations.
From d 4 until the end of the 12-d experimental period,
the same amount of feed was fed which exceeded 2.6 times
the pig's maintenance energy requirements. This energy
intake has been shown not to limit protein deposition
(Méhn et al., 2000; De Lange et al., 2001). The feeding rate
ranged from 4% to 5.5% of body weight (900 g/d/pig for

the first replicate and 1,200 g/d/pig for the second replicate).

In the collection period, the wasted feed for each pig was
collected. dried and recorded on a dry matter basis.

The animals were weighed at the start of every
quantitative feeding period and again at the termination of
the trial. Weighing was conduced at 0800 to 0900 h with no
feed available. After feeding. water was provided ad libitum
in the feeding trough.

Sample collection

Feces were collected in the moming, afternoon and
evening for five consecutive days taking care to avoid
contamination with urine. The total weight of the raw feces
for each pig was recorded daily. After collection, feces were
placed into labeled plastic bags and frozen at approximately
-20°C. At the end of each trial. each pig’s daily samples
were combined into a single composite sample. From that, a
5% sub-sample was preserved for laboratory analysis. Sub-
samples were dried to a constant weight in a forced-air oven
at 65°C, equilibrated at room temperature for 24 h, and
ground through a 0.45 mm mesh screen.

The urine of individual pigs was collected in plastic
containers containing 50 ml of 6 N HCI to maintain the pH
of the urine below 3. The total amount of urine excreted by
each pig was measured once a day at approximately 1,530 h
and recorded on a daily basis. After being filtered through
glass wool, a fixed proportion of the urine from each pig
was preserved in screw-capped polyethylene containers and
frozen at approximately -20°C. When the collection for all
five days was completed, each pig’s daily samples were
thawed and combined into a single sample. A 100 ml
composite sample was obtained and then frozen until
needed for nitrogen analysis.

At the end of each replicate, 7 ml of blood was collected
from the jugular vein of each pig using heparinized
vacutainer  tubes  (Greiner  Bio-One  Company),
approximately 1 h after feeding. All blood samples were
chilled and then centrifuged at 3,000xg for 15 min at 4°C
within 1 h after collection (Ciji 800 Model Centrifuge.
Surgical Instrument Factory, Shanghai, China). An aliquot
of plasma was stored at -20°C until analyzed for plasma
urea nitrogen.

Chemical analysis

Samples of the feed ingredients were collected before
the diets were manufactured, while samples of complete
feeds were collected at the start of the trial for analyses. The
chemical composition and the amino acid content of all
ingredients was analyzed in duplicate in the laboratory of
the Ministry of Feed Industry Center (Beijing, China).
Moisture, crude protein, crude fiber, ether extract and ash
were determined following standard methods (AOAC,
1995).
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Table 3. Performance and plasma urea nitrogen for growing pigs fed varying ratios of methionine to methionine plus cystine

Methionine to methionine plus cystine ratio

3 M6 333 42 460 516 575 S°MT Linear  Quadratic
Weight gain (g/day) 368 375 375 397 395 422 4n 3692 001 001
Feed intake (g/day) 924 923 93 927 925 924 927 5936 096 099
Feed conversion 256 247 251 233 239 220 222 027 001 001
Plasma urea nitrogen (mg/dl) 12.50 12.33 12.67 11.83 10.17 9.33 10.17 1.96 0.14 0.33

*SEM = Standard error of the mean.

Table 4. Nitrogen balance response for growing pigs fed varying ratios of methionine to methionine plus cystine

Methionine to methionine plus cystine ratio

13 296 353 412 460 516 575 SEM' Linear Quadratic
Nitrogen intake (g/day) 2479 2473 2611 2560 2614 2616 2607 165 038 080
Fecal nitrogen (g/day) 312 356 354 343 300 319 281 048 018 041
Urinary nitrogen (g/day) 9.62 8.85 10.49 7.88 7.66 691 7.88 1.29 0.17 0.37
Retained nitrogen (g/day) 1205 1232 1209 1429 1549 1605 1538 123 001 001
Nitrogen retained (%) 4861 5107 4664 5661 6000 6205 5957 453 002 005
Nitrogen digestibility (%)  $8.74 8601 8662 8676 8848 88090 8930 138 004 013

"SEM = Standard error of the mean.

The amino acid content of the diets was determined by
High Performance Liquid Chromatography (Hitachi L-8800
Amino Acid Analyzer, Tokyo, Japan). All samples were

hydrolyzed for 24 h at 110°C with 6 N HCl prior to analysis.

Sulfur-containing amino acids were analyzed after cold
formic acid oxidation for 16 h before acid hydrolysis.
Tryvptophan was determined after alkaline hydrolysis (4 N
NaOH) for 22 h at 110°C. The chemical composition of the
diets is listed in Table 2.

Plasma urea nitrogen was determined on a fully
automatic Biochemical Analyzer (Technicon RA 1000) and
by enzymatic UV test (Ureaza method/GLDH) based on the
report of Kerschner and Ziegenhorn (1985). A urea kit
produced by Zhong Sheng Beikong Bio-technology and
Science Inc. (Beijing, China) was used for this analysis.
Fecal and urinary nitrogen were analyzed with a semi-
automatic analyzer (Kjeltec™ 2100 Distillation Unit) by the
Kjeldahl method (AOAC, 1990).

Statistical analysis

Data from the two replicates were analyzed using the
General Linear Model (GLM) procedure of the SAS
statistical package (SAS, 2002) using the pig as the
experimental unit. The experimental data were subjected to
analysis of variance using a model that included the effect
of diet and the two replicates. The results were considered
significant if p<0.05.

The optimal ratio between methionine and methionine
plus cystine of the growing pigs was estimated with a
quadratic regression model as well as one- and two- slope
regression line models (Coma et al., 1995a) using nitrogen
retention and plasma urea nitrogen as the dependent
variables regressed against dictary level of methionine to
methionine plus cystine ratio. The appropriate GLM and
NLIN procedures of SAS (2002) were used for these

estimates. The applied quadratic model was:
Y= b|j|+b|X+b]1X2

Where Y = the response parameter (nitrogen retention,
plasma urea nitrogen) and X; = the ratio of methionine to
methionine plus cystine by, by, by; = the coefficients of the
equation. The ratio at which the response reached 95% of
the maximum response was estimated as the optimal value.

The regression of the one-slope and two-slope models
used in the present experiment are described as follows:

Y=L+U (R-XLR)’,
Y=L+U (R-XLR)"'V(XGR-R)

Where L = the ordinate; R = the abscissa of the
breakpoint (the estimated requirement). X;r means X less
than R; Xgr means X greater than R. U = the slope of the
line at X<R, and V = the slope of the line at X>R. By
definition, (R-X;3) is zero when X greater than R, and (Xgz
-R) is zero when X less than R. The ratio at which the
breakpoint was achieved was estimated as the optimal value
(Robbins et al., 1979; Coma et al., 1995a). The mean square
error (MSE) and the coefficient of determination (R”) were
used to assess the goodness of fit for the different models
(Coma et al., 1995a).

RESULTS

The results showed no significant replicatextreatment
interaction (p>0.05) for any of the studied variables.
Therefore, data from the two replicates were pooled for
analysis.

Since the level of feed intake was controlled, feed intake
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Table 5. Asymptotic characteristics of plasma urea nitrogen and nitrogen retention responses to relative proportions of methionine to

methionine plus cystine

7

Variable Model Requirement R” MSE
Nitrogen retention Quadratic 5415 0.99 0.095
One-slope broken line 51.24 0.96 0.192
Two-slope broken line 53.96 0.98 0.159
Plasma urea nitrogen Quadratic 36.17 0.92 0.563
One-slope broken line 53.94 0.94 0.233
Two-slope broken line 56.72 0.99 0.113
was similar among all dietary treatments. As the relative DISCUSSION

proportion of methionine to methionine plus cystine
increased from 29.6 to 57.5%, average daily gain and feed
conversion improved linearly (p = 0.01) and quadratically
(p = 0.01). The poorest weight gain and feed utilization was
observed for pigs fed the basal diet. The best daily gain and
feed conversion was observed for pigs fed the diet in which
the methionine to methionine plus cystine ratio was 51.6%.
For plasma urea nitrogen, the lowest and highest values
occurred for pigs fed the 51.6 and 35.3% methionine to
methionine plus cystine ratio diets (Table 3).

Increasing the relative proportion of methionine to
methionine plus cystine resulted in a significant linear (p —
0.02) and quadratic (p = 0.05) increase in nitrogen retention
(Table 4). Nitrogen digestibility increased linearly (p =
0.04) with increased proportions of methionine to
methionine plus cystine.

Three statistical models were fitted to the nitrogen
retention and plasma urea nitrogen data (Tables 3 and 4).
Based on the nitrogen retention response to the ratio of
methionine to methionine plus cystine, three regression
cquations were obtained using the quadratic regression,
one- and two- slope regression models, respectively:

Y = -18.19+1.20X-0.011X>

Y = 15.72-0.26x(51.24-X1R)

Y = 16.42-0.26%(53.96-X;2)-0.10x (X g - 53.96)

Based on the corresponding equations, the optimal
ratios of methionine to methionine plus cystine were
determined to be 54.15, 51.24 and 53.96%, respectively.

When plasma urea nitrogen was considered as the
dependent variable, the optimal ratios of methionine to
methionine plus cystine were estimated to be 56.17, 53.94
and 56.72%. The corresponding regression equations were
listed as followed:

Y =33.951-0.816 X-0.0069 X*

Y = 9.75+0.19%(53.94-X1 1)

Y = 9.2240.19x(56.72-X;:2)-0.13%(X-36.72)

In the present study, the optimal ratio of methionine to
methionine plus cystine was estimated in 20 to 30 kg
growing pigs using the nitrogen balance technique. Based
on our design. the six test diets contained varying levels of
methionine and cystine but the total content of methionine
plus cystine was similar across treatments and was close to
the value recommended by the NRC (1998). Morcover, all
other essential nutrients, especially energy and other amino
acids were designed to be at or above requirement (NRC,
1998).

For growing animals, amino acids are basically used for
protein accretion and maintenance and deposited protein
relies on the level of the first limiting amino acid. Assuming
our dietary formulation was accurate and the methionine
plus cystine content of the test diets did not exceed the
requirements of growing pigs, whole-body protein synthesis
should theoretically occur at a level determined by the
optimal ratio of methionine to cystine. If the dietary ratio of
methionine to cystine is below the optimal value, more
cystine and less methionine will be consumed. Protein
synthesis will be determined by the level of dietary
methionine, which leads to less protein deposition. When
the ratio in the test diets is above the value, methionine will
be in relative excess and cystine will be in relative
deficiency. However, the deficiency in cystine can be
overcome by conversion from methionine via the trans-
sulfuration pathway. In fact. cysteine (1/2 cystine) is the
genuine element used to incorporate into protein. Cystine
(the dimmer form of cysteine), is produced when cysteine is
in solution (Lewis, 2003). Because of the molecular weight
difference between methionine and cysteine, the efficiency
of methionine in meeting the biological need for cysteine on
a weight basis is 80% (Chung and Baker, 1992). Thus, an
excess of methionine is not sufficient to make up for a
deficiency in cystine in this condition. Protein synthesis will
also be reduced due to the low cystine intake. From this, it
can be concluded that increasing the relative proportion of
methionine will result in greater protein synthesis until the
optimal ratio of methionine to cystine is attained, and
subsequently, when the relative proportion of methionine is
above its optimal value, protein synthesis will be reduced
with further increases in methionine intake.
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Because of conversion from methionine, a deficiency of
cystine will lead to relatively less of a change in protein
synthesis than a deficiency of methionine in the presence of
a constant methionine plus cystine content. This has been
confirmed by Roth and Kirchgessner (1989). In a similar
experiment for 30 to 60 and 60 to 90 kg pigs, they found
that pigs with a predominant proportion of methionine
obtained higher performance than those with a predominant
proportion of cystine. Here, the parameters of performance
reflect the status of protein synthesis. According to the
current experimental design and statistical analysis, when
the optimal ratio of methionine to cystine is fed, maximal
protein synthesis occurs.

The status of protein synthesis can be measured using
biological mesponse criteria such as growth, nitrogen
retention and plasma urea. In fact, an inherent relationship
exists between several criteria. Nitrogen retention is a direct
indicator of protein synthesis. Here, protein deposition
(synthesis) can be calculated as nitrogen retainedx100/16
(Moéhn et al., 2000). For young pigs with minimal fat
deposition, growth is almost directly proportional to lean
tissue deposition which primarily relies on protein
deposition.

When protein synthesis is limited due to an unsuitable
ratio of methionine to cystine, excess amino acids
(including methionine or cystine) are catabolized to their
metabolic end-products which for all amino acids include
bicarbonate and ammonia. Ammonia enters the nitrogen
pool of the body and is excreted primarily as urea in
mammals. The status of urea in the body is therefore
reflected by plasma urea. The measurement of these excreta
provides an indirect and inverse measurement of changes in
protein synthesis. As the relative proportion of methionine
increases towards its optimal value, more protein is
synthesized which leads to increased nitrogen retention,
improved animal performance and decreased plasma urea.
The inverse changes of nitrogen retention, animal
performance and plasma urea occur when there is a
continuous increase in the relative proportion of methionine
from its optimal value. The inverse relationship between
plasma urea (nitrogen) and lean growth (growth for young
pigs) was also detected in previous reports published by
Coma et al. (1995b).

So. based on maximal nitrogen retention or minimal
plasma urea, the optimal ratio of methionine to cystine can
be determined for the growing pigs in the present study.
This estimation can be conducted by applyving suitable
statistical modeling techniques to the chosen biological
response. We observed nitrogen retention and plasma urea
nitrogen exhibited an anticipative change tendency from
353 to 57.5% methionine to methionine plus cystine
(Tables 3 and 4). However, nitrogen retention and plasma
urea nitrogen in the 29.6% treatment were superior to those
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in the 35.3% methionine to methionine plus cystine
treatments, which meant that an increase in the relative
proportion of methionine towards its optimal value caused a
decrease in those variables. The reason for this is not known.

The quadratic and broken-line regression analyses were
used to determine the relation between methionine and
cystine in our study. For nitrogen retention and plasma urea
nitrogen, when the values generated from the treatment for
29.6% of methionine to methionine plus cystine were
removed, those models fitted the data very well.

Using the quadratic regression, as well as the one- and
two- slope broken-line regression models, the required
ratios of methionine to methionine plus cystine were
estimated to be 54.15, 51.24 and 53.96% for nitrogen
retention. However, when considering the plasma urea
nitrogen variable, using the corresponding statistical models,
the required ratios of methionine to methionine plus cystine
were estimated to be 56.17, 53.94 and 56.72%. Obviously,
the plasma urea nitrogen assay resulted in higher values
than the nitrogen retention assay using the corresponding
statistical models.

These differences may be attributed to an imbalance of
clectrolytes in the diets, where the chloride existing in the
crystalline cystine (L-Cystine-HCI-H,O) would tend to
decrease the cation:anion ratio. Several reports in pigs have
indicated that a diet with excess anion or chloride resulted
in markedly lower plasma urea nitrogen concentrations
(Slagle and Zimmerman, 1979; Honeyfield et al., 1985).
However, total nitrogen excretion in pigs was found to be
constant, although the excess cation intake resulted in
significantly greater urea excretion (Cai et al. 1992). This
was explained by Welbourne et al. (1986) who suggested
that with the maintenance of acid-base balance in the body,
urea was isochronously synthesized with ammonia
production so that nitrogen excretion remained constant.
Thus, the addition of various levels of L-Cystine-HC1 in
the test diets influenced plasma urea nitrogen but not
nitrogen retention, which may have produced the difference
between the estimated results from the two variables. So the
result from the nitrogen retention assay is more reasonable
and acceptable.

For the nitrogen retention response, we found that the
quadratic regression model had lower MSE and higher R?
than either of the broken-line regression models (Figures 1-
3). So the nitrogen retention response is better described by
the quadratic regression model than by the broken-line
regression models. Therefore, the determined value 54.15%
is considered to be the estimated required ratio methionine
to methionine plus cystine according to the nitrogen
retention response. Similarly, for the plasma urea nitrogen
response, we observed that the two-slope broken-line
regression model tended to fit the data better than the other
two regression models. The determined value 56.72% is
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Figure 1. Use of the one-slope, broken-line regression model to
describe the responses of nitrogen retention and plasma urea
nitrogen to the proportion of methionine to methionine plus
cystine in 20-50 kg growing pigs.
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Figure 2. Use of the two-slope, broken-line regression model to
describe the responses of nitrogen retention and plasma urea
nitrogen to the relative proportion of methionine to methionine
plus cystine in 20-50 kg growing pigs.

considered to be the estimated required ratio when the

plasma urea nitrogen response was considered (Figures 1-3).

Referring to the dietary amino acid requirements for 20
to 50 kg growing pigs (NRC 1998), the recommended
methionine and methionine plus cystine levels are 0.25%
and 0.54%, respectively. Therefore, the ratio of methionine
to methionine plus cystine is 46.29%. Obviously, our
determined value is higher than this value. However, in a
recent nitrogen balance experiment for 40 to 80 kg growing
gilts, Reijmers et al. (2002) found the ratio of digestible
methionine to methionine plus cystine for maximal body
protein deposition was 55%. This value is very close to our
evaluation of 54.15% based on maximal nitrogen retention.

These results agree with the studies conducted by
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Figure 3. Use of the quadratic model to describe the responses of
nitrogen retention and plasma urea nitrogen to the relative
proportion of methionine to methionine plus cystine in 20-30 kg

growing pigs.

Schutte et al. (1991) and Chung and Baker (1992). who
indicated in growing pigs (respectively 20 to 50 kg and 10
to 20 kg) that methionine should contribute more than 50%
of the total methionine and cystine requirement. In a
previous growth assay for 30 to 60 kg and 60 to 90 kg pigs.
Roth and Kirchgessner (1989) found that the ratio of
methionine to methionine plus cystine, at maximal weight
gain or feed efficiency, was more than 33%. This is
somewhat higher than either of our estimated values.
Several factors may have contributed to the differences in
the relative proportion of methionine to methionine plus
cystine estimates of growing pigs in the above studies
including: 1) use of a different experimental design, i.e.
nitrogen balance vs. growth assay, 2) use of different
response criteria, ie., nitrogen retention, plasma urea
nitrogen or performance, 3) differing methionine plus
cystine content employed in the diets, In addition, young
animals use more amino acids for protein accretion than for
maintenance compared with older ones. Protein accretion in
pigs requires a greater proportion of methionine (Fuller et
al., 1989; Mahan and Shields, 1998), while maintenance in
pigs requires a greater proportion of cystine (Fuller et al.,
1989; NRC, 1998). So the estimated result may also be
influenced by age of pig.

For the present experiment, there are some additional
factors which may have affected our results. In our design,
the test diets were provided with constant levels of
methionine plus cystine and varving levels of methionine
and cystine. Lewis (2003) indicated that the molecular
weight of methionine (149) is greater than that of cysteine
(121), and equal weights of these two amino acids provide
only 81% as many moles of methionine as cysteine
(121/149 = 0.81). Thus, on a weight basis, increasing the
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methionine to cystine ratio provides a decreasing number of
moles of sulfur containing amino acids. In our study, the
content of methionine plus cystine was not constant when
expressed on a molar basis, which possibly influenced the
results to some extent. However, we found that previous
experiments also ignored this effect (Roth and Kirchgessner,
1989; Reijmers et al., 2002).

In practical swine diets containing sufficient amounts of
the sulfur amino acids, generally cystine is more in excess
than methionine. A high cystine intake increased the
requirement of methionine plus cystine in pigs, but there
was no evidence that excess cystine interferes with
methionine (Lewis, 2003). When low protein diets are used
in young pigs, perhaps methionine will be lacking. In this
case, methionine should be added to meet its requirement,
even though methionine plus cystine may appear to be
adequate.

CONCLUSION

In the present nitrogen balance trial with an equal feed
intake, nitrogen retention and plasma urea nitrogen
variables were used to determine the optimum methionine
to methionine plus cystine ratio. The data from the two
variables were analyzed to fit a quadratic regression, as well
as one- and two- slope regression models. By comparing
the estimated results from three regression models, the two
most precise values, 54.15 and 56.72%, were concluded to
be the optimal relative proportion of methionine for
nitrogen retention and plasma urea nitrogen responses,
respectively. Due to the influence of added crystalline
cystine on plasma urea nitrogen, the wvalue 54.15%
estimated by nitrogen retention assay, was considered to be
the more reasonable result.
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Earthborn Meadow Feast dry: Lisa Freeman - EON-372804
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A PFR Report has been received and PFR Event [EON-372804] has been created in the EON System.

A "PDF" report by name "2059619-report.pdf" is attached to this email notification for your reference. Please
note that all documents received in the report are compressed into a zip file by name "2059619-attachments.zip"
and is attached to this email notification.

Below is the summary of the report:

EON Key: EON-372804

ICSR #: 2059619

EON Title: PFR Event created for Earthborn Meadow Feast dry; 2059619

AE Date 11/21/2018 Number Fed/Exposed | 5
Best By Date Number Reacted 4
Animal Species Dog Outcome to Date Stable

Breed Boxer (German Boxer)
Age 3 Years
District Involved | PFR-New England DO

Product information

Individual Case Safety Report Number: 2059619
Product Group: Pet Food

Product Name: Earthborn Meadow Feast dry
Description: Littermate diagnosed with reduced cardiac contractility Eating BEG diet (Earthborn) so screened

all housemates B6 within normal limits but elevated NT-proBNP and cardiac troponin I Taurine pending

beimsmsm s s

Owner changing diet and will recheck in 3 months
Submission Type: Initial
Report Type: Adverse Event (a symptom, reaction or disease associated with the product)
Outcome of reaction/event at the time of last observation: Stable
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Number of Animals Treated With Product: 5
Number of Animals Reacted With Product: 4

Product Name Lot Number or ID | Best By Date

Earthborn Meadow Feast dry

Sender information

Lisa Freeman

200 Westboro Rd

North Grafton, MA 01536
USA

Owner information

B6

To view this PFR Event, please click the link below:
https://eon.fda.gov/eon//browse/EON-372804

To view the PFR Event Report, please click the link below:
https://eon.fda.cov/eon//EventCustomDetailsAction!viewReport.jspa?decorator=none&e=0&i1ssueType=12&
1ssueld=389773

This email and attached document are being provided to you in your capacity as a Commissioned Official with
the U.S. Department of Health and Human Services as authorized by law. You are being provided with this
information pursuant to your signed Acceptance of Commission.

This email message is intended for the exclusive use of the recipient(s) named above. It may contain information
that is protected, privileged, or confidential. Any dissemination, distribution, or copying is strictly prohibited.

The information is provided as part of the Federal-State Integration initiative. As a Commissioned Official and
state government official, you are reminded of your obligation to protect non-public information, including trade
secret and confidential commercial information that you receive from the U.S. Food and Drug Administration
from further disclosure. The information in the report is intended for situational awareness and should not be
shared or acted upon independently. Any and all actions regarding this information should be coordinated
through your local district FDA office.

Failure to adhere to the above provisions could result in removal from the approved distribution list. If you think
you received this email in error, please send an email to FDAReportableFoods(@fda.hhs.gov immediately.

FDA-CVM-FOIA-2019-1704-016603



B6

All Medical_}_{ggg_;‘is
Client: Patient. | B6_|
Address:

B6

Referring Information

Species: Canine
Sex: Female

B6

i B6

Initial Complaint:
Scanned Record

SOAP Text Nov 20 2018 12:24PM - Clinician, Unassigned FHSA

Initial Complaint:
DCM study

SOAP Text Nov 202018 1:12PM -5 Be

Disposition/Recommendations

Page 1/12

FDA-CVM-FOIA-2019-1704-016604






Client:
Patient

B6

AT TUFTSTONIVERSTTY

B6

Client: BG Patient: 1 B6 |

Veterinariant Species: Canine
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. . i
Visit [D: Sex: Female
Age: { ears Old
Lab Results Report B6
11/20/2018 5:45:57 PM AccessionID:| B6
[Test |Results |Reference Range | Units
Troponin I Research - FHSA ' BB i 0-0.08 mg/dl
- 3/12 B6
stringsoft Printed Tuesday, December 04, 2018
Page 3/12
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Client: B 6

Patient:

IDEXX BNP - 11/20/2018

IDEXX Reference Laboratories

B6

Clien; BG

Date: 11/202018

IDEXX VetConnect 1-888-433-9967
TUFTS UNIVERSITY

NORTH GRAFTON, Massachnsets 01536

Patie: Requisition #: 354626 200 WESTBORO RD
Species: CANINE Accession #:2302070 168
Breed: BOXER Ordered b B6 508-839-5395
Gender: FEMALE L
Age:3Y Account #88933
CARDIOPET proBNP- CANINE
CARDIOPET proBN} .
i 0-900 VL HIGH
- CANINE ! = B6

B6

Please note: Complets intexrpr
ProBNP are availlable in the

daT ISt Temperature may

5o

ive
ine
creassd NT-proBNP ccnce

o

ione of Candi
m specimensz

all concsntratc
ervices. Se

Page 412
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Client:
Patient:

B6

Gastrointestinal Lab Texas A&M 11/20/18

Gastrointestinal Laboratory

Department of Small Animal Clinical Sciences

College Station, TX 77843-4474

Dr. J.M. Steiner

Texas A&M University
4474 TAMU

Website User ID: clinpath@tufts.edu

Gl Lab Assigned Clinic 1D; 11405

i Phone: 508 887 4669
Fax: 9 508 839 7936
B6 f .
W"‘t’b’c‘fr‘éﬁﬁéﬂ Animal Name: B 6
North Grafton, MA 01536 Owner Name:
USA Species: Canine
Dale Received: Nov 27, 2018
Tufts University-Clinical Pathology Lab Gl Lab Accession:] BB !
Tracking Number: 1811200085
Test Assay Date
11/2718

Ultra-Sensitive Troponin | Fasting

Interpretation: Increased troponin | value. If clmlcal signs of heart
disease are present,additional diagnostic work-up is recommended
Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability

of the assay to detect

serial increases or decreases of ulira-sensitive

troponin is maintained.

Comments:

Phone: (979) 862-2861
Fax; (979) B62-2864

B 6 Canine

""""" 72018 114 FH
E%é%‘:’nc TROPONIN/TEXGI

SST

Gl Lab Contact Information
Email: gilab@cvm.tamu.edu

vetmed.tamu.edu/gilab

Page 512
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Client: B 6

Patient:

ECG from Cardio

B6

11/20/2018 2:45:12 PM
Tufts University
Tufts Cummings School of Vet Med
Cardiology

Page 912

FDA-CVM-FOIA-2019-1704-016612



Client:
Patient:

B6

ECG from Cardio

11/20/2018 2:45:12 PM

Tufts University
Tufts Cummings School of Vet Med
Cardiology

Page

10/12
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Cummings T

Telephone {508} 8395395

Veterinary Medical Center Fom (500} 2307951

AT TUFTS UNIVERSITY P -

B6 B8 e

111222018

Dear Dr; B6

Thank you for referi B6 withtheirps  B6

.............................

¥ you have any questions, or mncemns, please contad us at 508-887-4088.

Thank you,

B6 ;Ml, DACVIM {Candology)
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Report Details - EON-380743

ICSR: 2063134

Type Of Submission: Initial

Report Version:  FPSR.FDA.PETF.V.V1

Type'Of Repbrt: : Adverse Event (a Symptom', reaction or disease associated with the broduct) '
Repdrting ije: . -leuntary . . . ' ' ' ' ' '
Report Submission Date: 2019-02-25 07:58:43 EST o

Reported Problem: Problem Description:  Housemate (half sisteri B6

DCM and CHF so screened by RDVM for BNP which was elevated. Evaluated at
Tufts 2/1/19. ARVC/diet-induced DCM with ventricular arrhythmia. Diet changed
to Royal Canin Early Cardiac and will re-evaluate in 3 months | have diet sample.
3 other dogs in household (1 had normal BNP, other 2 not yet evaluated)

 Date Problem Started: 02/01/2019

Concurrent Medical Yes
Problem:

Pre Exisiing Conditions: Spinal trauma as puppy
L Outcome to Date: Stable _ _ _ _ _ _ _ _ _
Product Information: Product Name:  Weliness CORE Grain-Free Ocean Whitefish dry Wellness Core grain free turkey,
; chicken liver, and turkey liver formula canned Yellness Gore Hearty Cuts grain-
_ _ free in gravy chicken and turkey recipe
_ Product Type: Pet Food

Lot Number: _ _ _ _ _ _ _ e,
Product 959 Description: Please see diet history for more info {(and refer to BG i
Information: : E """"" B8 liet history for more complete info - aliwogseat
TS aists]
Mandfacturef ' '

£ !_Dlstrlbu_tor Infon_'ma‘tlon:_'

Purchase Location
Info_rmation:_

Animal Information: _N:ame: : ! B6 |

T:ypeOfSpecies:: Dog
Type Of Breed: Bulldog
Gender: Male
Reprdductivé Status: Neutered
. .Weight:.-22‘1 Ki.logram .
' Agef 8 Years '

Assessment of Prior Good
Health:

Nurﬁber of Animals. 6
Gi\._'en the Prod uct:_.

Number of Animals 3
_ Reacted: _ _ _
Owner Information; ' Wner 'Yés
Information
provided:
Contact: Name:

Phcéme: | B 6 |

Email:'

B6

United States

Add fess:

Healthcare Professional Ppractice Name:  Tufts Cummings School of Veterinary Medicine

FOUO- For Official Use Only 1
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Information:

Lisa Freeman

Sender Information: Name:
Address:
Contact:
Permission To Contact
Sender:
Preferred Method Of
Contact:

Additional Documents:
Attachment:

Description:
Type:

Contact: Name: Lisa Freeman
Phone: (508) 887-4523
Email: lisa.freeman@tufts.edu
Address: 200 Westboro Rd
North Grafton
Massachusetts

01536
United States

200 Westboro Rd

North Grafton

Massachusetts

01536

United States

Phone: 5088874523

Email: lisa.freeman@tufts.edu

Yes

Email

rpt_medical_record_preview. pdf
Medical record
Medical Records

FOUO- For Official Use Only
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From: Nemser, Sarah </O=FDA/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS
/CN=SARAH.YACHETTI>

To: CVM Vet-LRN-OR

Sent: 2/12/2015 8:07:27 PM

Subject: FW: EON-196802 - Blue Buffalo Freedom Grain Free Adult Lamb; B6
Olga,

Can | punt this one to you? | am currently working on another necropsy follow up case.

I started gathering up all the documents here: A:\6-CASES\I-PENDING\EON-196802! B6 :Blue Buffao-
potentialnec

Looks like the vet is out of office tomorrow, but Dave got her cell phone.

Thanks,
Sarah

Sarah Nemser M.S.

tel: 240-402-0892
sarah.nemser@fda.hhs.gov

From: Carey, Lauren

Sent: Thursday, February 12, 2015 12:59 PM
To: Palmer, Lee Anne; Rotstein, David; Reimschuessel, Renate; CVM Vet-LRN-OR; Queen, Jackie L
Subject: RE: EON-196802 - Blue Buffalo Freedom Grain Free Adult Lamb B6

Yay! A lucky save.

From: Palmer, Lee Anne

Sent: Thursday, February 12, 2015 12:58 PM
To: Rotstein, David; Reimschuessel, Renate; Carey, Lauren; CVM Vet-LRN-OR; Queen, Jackie L
Subject: RE: EON-196802 - Blue Buffalo Freedom Grain Free Adult Lamb:i B6

Good catch and quick action everyone, thank youl

From: Rotstein, David

Sent: Thursday, February 12, 2015 12:57 PM

To: Reimschuessel, Renate; Carey, Lauren; CVM Vet-LRN-OR; Palmer, Lee Anne; Queen, Jackie L
Subject: RE: EON-196802 - Blue Buffalo Freedom Grain Free Adult Lamb B6
Importance: High

The body will be back in the vet clinic tomorrow!

Office number B6
Email if B6
We are set!

FDA-CVM-FOIA-2019-1704-016618



I'll send MRx as soon as | get them.
thanks
dave

David Rotstein, DVM, MPVM, Dipl. ACVP
CVM Vet-LIRN Liaison

CVM OSC/DC/ICERT

7519 Standish Place, RM 120
240-276-9213 (Office and Fax)
240-506-6763 (BB)

This e-mail message i3 intended for the exclusive use of the recipient(s) named above. It may contain information that s proteeted. privileged. or
contidential. and tf should not be dissenunated. disirtbuied. or copied io persons not authorized to recetve such ntormation. It vou are not the intended
recipient. any dissemination. distnbution, or copving 1s sitietly prohibited. It vou think vou received tlus e-mail message n error. please e-mail the
sender immediatelsy at david rotstein‘@fda.hhs. gov.

From: Reimschuessel, Renate
Sent: Thursday, February 12, 2015 12:00 PM

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Thanks for your rapid response.
Bodies are so often disposed of before we even have a chance at trying to help out.

Eenate Beimschuessel V.M.D. Ph.D. Vet-LIEN

Phone/Fax- 1-301-210-4024 —Will change soonto 1-240-402-5404
Fax 301-210-468%

http:/ v fda.govi/ Animalveterinary/ScienceResearch/ucm247334 . him

From: Rotstein, David

Sent: Thursday, February 12, 2015 11:58 AM
To: Carey, Lauren; Reimschuessel, Renate; CVM Vet-LRN-OR; Palmer, Lee Anne; Queen, Jackie L
Subject: RE: EON-196802 - Blue Buffalo Freedom Grain Free Adult Lamb:; B6

Body is at crematorium. She is going to check into availability.

MRx will be faxed.

No known exposures. No overt systemic mineralization observed with x-rays.
d.

David Rotstein, DVM, MPVM, Dipl. ACVP
CVM Vet-LIRN Liaison

CVM OSC/DC/ICERT

7519 Standish Place, RM 120
240-276-9213 (Office and Fax)
240-506-6763 (BB)

This e-mail message i3 intended tor the exclusive use of the recipient(s) named above. [t mayv contain information that 15 proteeted. privileged. or
confidential. and 1t should not be dissemunated. disiributed. or copied io persons not authonzed to receive such intormation. It vou are not the iniended
recipient. anyv dissemination. distnibution. or copving ts strictly prohubited. It vou think vou received this e-mail message n error, please e-mail the
sender immediatelv ai david.rotstein’efda. hhs.cov.

From: Carey, Lauren
Sent: Thursday, February 12, 2015 11:56 AM
To: Rotstein, David; Reimschuessel, Renate; CVM Vet-LRN-OR; Palmer, Lee Anne; Queen, Jackie L

FDA-CVM-FOIA-2019-1704-016619



Subject: RE:EON-196802 - Blue Buffalo Freedom Grain Free Adult Lamb:; B6 i

Thanks! Edited subject line to show EON #. Whoops! Sorry.

From: Rotstein, David
Sent: Thursday, February 12, 2015 11:48 AM
To: Reumschuessel Renate; Carey, Lauren CVM Vet-LRN-OR Palmer, Lee Anne, Queen, Jackie L

Calling the vet right now...

David Rotstein, DVM, MPVM, Dipl. ACVP
CVM Vet-LIRN Liaison

CVM OSC/DC/ICERT

7519 Standish Place, RM 120
240-276-9213 (Office and Fax)

This e-mail message 13 intended tor the exclusive use of the recipient{s} named above. It may contain information that 15 protected. privileged. or
confidential. and 1t should not be dissemunated. disiributed. or copied io persons not authonzed to receive such wntormation. It vou are not the tniended
recipient. any dissemination. distribution. or copving is strietly prohibited. If vou think vou received tlus e-mail message m error. please e-mail the

sender immediately ai david.rotsteinfafda hhs. gov,

From: Reimschuessel, Renate

Sent: Thursday, February 12, 2015 11:47 AM
To: Carey, Lauren; CVM Vet-LRN-OR; Palmer, Lee Anne; Queen, Jackie L; Rotstein, David
Subject: RE: Blue Buffalo Freedom Grain Free Adult Lamb B6

Suggest getting medical records and Contacting owner to find out if they want a necropsy
Vet-LIRN will be happy to arrange one it the owners are willing.

Fenate Reimschuessel V.M.D. Ph.D. Vet-LIEN
Phone/Fax- 1-301-210~4024 —Willchange soonto 1-240~402-5404

Fax 301-210-468%
http:/ v fda .gov/ Animalveterinary/ScienceResearch/ucm247334 him

From: Carey, Lauren

Sent: Thursday, February 12, 2015 11:44 AM

To: CVM Vet-LRN-OR; Palmer, Lee Anne; Queen, Jackie L; Rotstein, David
Subject: FW: Blue Buffalo Freedom Grain Free Adult Lamb:; B6

14 mo Shiba Inu euthanized for renal failure within 3 weeks of starting new food/new bag — Blue Buffalo Blue
Freedom Adult Lamb. Dog is neutered so possibly pre-neuter bloodwork to compare?

Any interest in follow up?

From: PFR Event [mailto: pfreventcreation@fda.hhs.gov]
Sent: Thursday, February 12, 2015 10:48 AM

To: nancy.powell@doveltech.com; HQ Pet Food Report Notification; olivia.kasik@doveltech.com;
usha.gulati@doveltech.com

Subject: Blue Buffalo Freedom Grain Free Adult Lamb: Bé6

A PFR Report has been received and PFR Event [EON-196802] has been created in the EON System

A "PDF" report by name "1037940-report.pdf” is attached to this email notification for your reference. Please
note that all documents received in the report are compressed into a zip file by name "1037940-attachments.zip"
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and is attached to this email notification.
Below is the summary of the report

EON Key: EON-196802
EON Title: PFR Event created for Blue Buffalo Freedom Grain Free Adult Lamb; 1037940

To view this PFR Event, please click the link below:
https://eon.fda.gov/eon//browse/EON-196802

To view the PFR Event Report, please click the link below:
https://eon.fda.gov/eon//EventCustomDetails Action!viewReport.jspa?decorator=none&e=0&i1ssueType=12&
1ssueld=209321

Product information

Individual Case Safety Report Number: 1037940

Product Group: Pet Food

Product Name: Blue Buffalo Freedom Grain Free Adult Lamb

Description: On January 17, 2015 we introduced our 14-month old Shiba Inu to Blue Buffalo Freedom Grain

Free Adult Lamb. Two and a half weeks later on the night of February 4, 2015 he started vomiting and by
BG he was dlaonosed w1th profound kldney failure. We put him to sleep the next day,. B6 :

Freedom dog foocl lme Prior to the switch he would finish his breakfast before lunch and eat his dinner
immediately. After the switch he wouldn?t touch his breakfast until after his midday walk and didn?t always
finish his dinner. We thought perhaps he didn?t like the taste of lamb but now believe that he was putting off
eating as long as possible because something was wrong. And there were behavioral changes in the days before
the physical symptoms manifested. He started destroying furniture he had previously ignored and began gnawing
holes in the wall. He became unusually restless the two mornings prior to his vomiting episode. We thought he
was being rambunctious but in hindsight he was agitated. He was sick. This course of events is suggestive of a
gradual poisoning instead of a singular event on the day of symptom onset, which is what the veterinarian is
assuming,

Submission Type: Initial

Report Type: Adverse Event (a symptom, reaction or disease associated with the product)

Outcome of reaction/event at the time of last observation: Died Euthanized

Number of Animals Treated With Product: 1

Number of Animals Reacted With Product: 1

Sender information

This email and attached document are being provided to you in your capacity as a Commissioned Official with
the U.S. Department of Health and Human Services as authorized by law. You are being provided with this
information pursuant to your signed Acceptance of Commission.
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This email message is intended for the exclusive use of the recipient(s) named above. It may contain information
that is protected, privileged, or confidential. Any dissemination, distribution, or copying is strictly prohibited.

The information is provided as part of the Federal-State Integration initiative. As a Commissioned Official and
state government official, you are reminded of your obligation to protect non-public information, including trade
secret and confidential commercial information that you receive from the U.S. Food and Drug Administration
from further disclosure. The information in the report is intended for situational awareness and should not be
shared or acted upon independently. Any and all actions regarding this information should be coordinated
through your local district FDA office.

Failure to adhere to the above provisions could result in removal from the approved distribution list. If you think
you received this email in error, please send an email to FDAReportableFoods(@fda.hhs.gov immediately.
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From: Freeman, Lisa <Lisa.Freeman@tufts.edu>

To: Jones, Jennifer L
Sent: 3/10/2019 6:48:25 PM
Subject: FW: GlLab Results
Attachments: RptAccPrint.pdf

Hi Jen.

Troponin results on a bunch of the dogs that I've already reported. The 4 Mclntosh boxers are recheck values — interesting
that all decreased at least a little. We'll re-evaluated them in 3 months. Will also forward their BNPs and echoes

Lisa

Lisa M. Freeman, DVM, PhD, DACVN

Board Certified Veterinary Nutritionist™
Professor

Cummings School of Veterinary Medicine
Friedman School of Nutrition Science and Policy
Tufts Clinical and Translational Science Institute
Tufts University

wwiwy petfoodology.org

From: Tufts Veterinary Cardiology Service
Sent: Friday, March 08, 2019 10:40 AM

To: Freeman, Lisa <Lisa. Freeman/@tufts.edu>: B6

Subject: FW: GILab Results

I can put into SS.

From: Clinical Pathology Lab <clinpath:@ tufts.cdu>
Sent: Friday, March 8, 2019 8:28 AM

To: Tufts Veterinary Cardiology Service <cardiovet« tufts.edu>: B6 4

B6

Subject: FW: GILab Results

Forwarding Troponin Results that I think were sent through Cardio service.

Clinical Pathology Laboratory

mrmm————

_ B6 |

Sent: Wednesday. March 06. 2019 6:21 PM
To:,,Cl.imin:al.,l?m,hnlnm;-l,;lh. ,,,,,,,,,

Cc| B6
Subject: GILab Results

Greetings:

FDA-CVM-FOIA-2019-1704-016623


mailto:Lisa.Freeman@tufts.edu

Please see the attachment for updated results for your patient(s).

To obtain results faster, you can also login to our website at http://vetmed tamu edu/gilab/service/clinie-login
to view results immediately when they become available.
Your username is; B6

Thank you for using the GI Lab

The GI Lab - Promoting gastrointestinal health in companion animals
(979) 862 2861; FAX (979) 862 2864, http.//vetmed.tamu.edu/gilab

e e sie sfe e e ofe ol s s ol she ol ofe sl sle ofe e sle ol ol sl ol sl e ofe e ol sfe ol sle ofe oo sleole e e dlesfe ok

Ultra-Sensitive Troponin I Fasting

Timing: Fasting

Result: 0.111 ng/mL

Range: 0 - 0.06

Interpretation: Interpretation: Result is within the upper limit of the reference interval. This can be normal in
aging dogs,however if clinical signs are present,additional diagnostic workup is recommended. Patients who are
being supplemented with biotin may exhibit a slightly higher ultra-sensitive troponin result (10% or lower);
however, the ability of the assay to detect serial increases or decreases of ultra-sensitive troponin is maintained.

e ofe oo she ofe e ofe ol o st she she ol ofe sl sl ofe oo sle ol o sl sl ol o ofe e o sle sl sl ohe oo sl sl e sl sie ok

Report Comments:
ootk skt e e e sl e e sl e sk sk s sk sk sl s sk sl s sl e sl sl e e sk s sk

Accession B6 |

e e sie sfe e e ofe ol s s ol she ol ofe sl sle ofe e sle ol ol sl ol sl e ofe e ol sfe ol sle ofe oo sleole e e dlesfe ok

Ultra-Sensitive Troponin I Fasting

Timing: Fasting

Result: 0.208 ng/mL

Range: 0 - 0.06

Interpretation: Interpretation: Increased troponin I value. If clinical signs of heart disease are present,additional
diagnostic work-up is recommended Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability of the assay to detect serial increases or
decreases of ultra-sensitive troponin is maintained.

s sfe sie sfe e sfe sfe e s s she sie e sfe sl sle oo e sie e o s she sl e oo e ot sfe sle sl ofe oo sl sk e e e e o

Report Comments:
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Accession #! B6
v . <

s e she sfe ol she sfe sie she sfe i she sk i s st skese e sk sie sk sie e sk sle e sk e s skosk sk ok

Ultra-Sensitive Troponin I Fasting

Timing: Fasting
Result: 0.627 ng/mL
Range: 0 - 0.06

Interpretation: Interpretation: Increased troponin I value. If clinical signs of heart disease are present,additional
diagnostic work-up is recommended Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability of the assay to detect serial increases or

decreases of ultra-sensitive troponin is maintained.

R EESEEEEEEEREEEEEEEEEEEEEEEEEEE T RS

Report Comments:
EE SRS ETEEE R EEEEESEEEEEESE TS

Accession: B6 !

Patient: | B6 |

s e she sfe ol she sfe sie she sfe i she sk i s st skese e sk sie sk sie e sk sle e sk e s skosk sk ok

Ultra-Sensitive Troponin [ Fasting

Timing: Fasting
Result: 1.373 ng/mL
Range: 0 - 0.06

Interpretation: Interpretation: Increased troponin I value. If clinical signs of heart disease are present,additional
diagnostic work-up is recommended Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability of the assay to detect serial increases or

decreases of ultra-sensitive troponin is maintained.

e e o s e e e ol o oo e vl ol ol R ol e e ol ol o ol e s sl ole sl ok e e s ol sl SR R sl R R R

Report Comments:
ootk skt e e e sl e e sl e sk sk s sk sk sl s sk sl s sl e sl sl e e sk s sk

Accession: B6
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Ultra-Sensitive Troponin [ Fasting

Timing: Fasting

Result: 0.505 ng/mL

Range: 0 - 0.06

Interpretation: Interpretation: Increased troponin I value. If clinical signs of heart disease are present,additional
diagnostic work-up is recommended Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability of the assay to detect serial increases or
decreases of ultra-sensitive troponin is maintained.

s s sk s o sl o skl e sl ol sl ol sl sk ol sl st ol sk s ol sk el sk sl e ko sk sk sk ok

Report Comments:
S e s s e s sfe e s sfe e s she i s s i st she e sk sk e sk ol e sl ok e e sk e ek sk ek sk ok

Accession| B6 |
Patient:{

............... =

ek echon sk h bk ke shsheck sl s s b sl sh s slesh s s sh sk sl 5k

Ultra-Sensitive Troponin I Fasting

Timing: Fasting

Result: 0.08 ng/mL

Range: 0 - 0.06

Interpretation: Interpretation: Result is within the upper limit of the reference interval. This can be normal in
aging dogs,however if clinical signs are present,additional diagnostic workup is recommended. Patients who are
being supplemented with biotin may exhibit a slightly higher ultra-sensitive troponin result (10% or lower);
however, the ability of the assay to detect serial increases or decreases of ultra-sensitive troponin is maintained.

s st sk s o st ok sk s s st s sl e sl st s sk st ol sk sk ol sk sk sl sk sl sl sk ok e sk sk ke o

Report Comments:
e e 3o e o s e e e ode ode s ok e she oo oo e o ode s e s sl o e o ode ode sl ol sl ok e ek ok e

Patient{ Bg

3 3 s oo e sesie st oo sl i ok s sl ke sl skl sl sk sk sl sk ssle ot sk sl sk sle sl sk sk sl sk sl ok

Ultra-Sensitive Troponin I Fasting

Timing: Fasting

Result: 0.375 ng/mL

Range: 0 - 0.06

Interpretation: Interpretation: Increased troponin I value. If clinical signs of heart disease are present,additional
diagnostic work-up is recommended Patients who are being supplemented with biotin may exhibit a slightly

FDA-CVM-FOIA-2019-1704-016626



higher ultra-sensitive troponin result (10% or lower); however, the ability of the assay to detect serial increases or

decreases of ultra-sensitive troponin is maintained.

RS EEEEEEEEEEEEEEEEEEELEEE R R

Report Comments:
R EEEE SR EEEEEEEEEEEEEEEEEEEEEEE ST ES

Accessig B6
Patient: B6

S e s s e s sfe e s sfe e s she i s s i st she e sk sk e sk ol e sl ok e e sk e ek sk ek sk ok

Ultra-Sensitive Troponin I Fasting

Timing: Fasting
Result: 0.304 ng/mL
Range: 0 - 0.06

Interpretation: Interpretation: Increased troponin I value. If clinical signs of heart disease are present,additional
diagnostic work-up is recommended Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability of the assay to detect serial increases or

decreases of ultra-sensitive troponin is maintained.

s e she sfe ol she sfe sie she sfe i she sk i s st skese e sk sie sk sie e sk sle e sk e s skosk sk ok

Report Comments:
s kol e kot i ok s s e sl skl sl sl sk s sk s e it s st e sk sl sl s sk sl skl i ok

Accessiot._BB.__ |

Patienti B6 -

R EESEEEEEEEREEEEEEEEEEEEEEEEEEE T RS

Ultra-Sensitive Troponin I Fasting

Timing: Fasting
Result: 0.385 ng/mL
Range: 0 - 0.06

Interpretation: Interpretation: Increased troponin I value. If clinical signs of heart disease are present,additional
diagnostic work-up is recommended Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability of the assay to detect serial increases or

decreases of ultra-sensitive troponin is maintained.

s e she sfe ol she sfe sie she sfe i she sk i s st skese e sk sie sk sie e sk sle e sk e s skosk sk ok

Report Comments:
e e 3o e sfe e e sfe e s sl s e e sl e e e sl e e s sl s o e e e s sl sl sl e s sk e e e sl ok
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Accession RA.:

Patient BG

e e 3o e sfe e e e e s sl s e e sl e e e sl e e s sl s e e e e s sl sl sl e sl sk e e e e ok

Ultra-Sensitive Troponin I Fasting

Timing: Fasting

Result: 0.182 ng/mL

Range: 0 - 0.06

Interpretation: Interpretation: Increased troponin I value. If clinical signs of heart disease are present,additional
diagnostic work-up is recommended Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability of the assay to detect serial increases or
decreases of ultra-sensitive troponin is maintained.

e e sie sfe e e ofe ol s s ol she ol ofe sl sle ofe e sle ol ol sl ol sl e ofe e ol sfe ol sle ofe oo sleole e e dlesfe ok

Report Comments:
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Gastrointestinal Laboratory
Dr. J.M. Steiner
Department of Small Animal Clinical Sciences
Texas A&M University
4474 TAMU
College Station, TX 77843-4474

Website User ID: clinpath@tufts.edu
Gl Lab Assigned Clinic ID: 11405

Dr. Freeman Phone: 508 887 4669

Tufts University-Clinical Pathology Lab Fax: 9 508 839 7936

Attni " "B6 ] - :

200 Wiestboro Road Animal Name: B6

North Grafton, MA 01536 Owner Name:

USA Species: Canine
Date Received: Mar 06, 2019

Tufts University-Clinical Pathology Lab Gl Lab Accession: B 6

Tracking Number: 337144

Test Result Reference Interval Assay Date

Ultra-Sensitive Troponin I Fasting B6 <0.06 03/06/19

Interpretation: Result is within the upper limit of the reference interval.
This can be normal in aging dogs,however if clinical signs are
present,additional diagnostic workup is recommended. Patients who are
being supplemented with biotin may exhibit a slightly higher ultra-
sensitive troponin result (10% or lower); however, the ability of the
assay to detect serial increases or decreases of ultra-sensitive troponin

is maintained.
Comments:
Gl Lab Contact Information
Phone: (979) 862-2861 Email: gilab@cvm.tamu.edu
Fax: (979) 862-2864 vetmed.tamu.edu/gilab
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Gastrointestinal Laboratory
Dr. J.M. Steiner
Department of Small Animal Clinical Sciences
Texas A&M University
4474 TAMU
College Station, TX 77843-4474
Website User ID: clinpath@tufts.edu

Gl Lab Assigned Clinic ID: 11405

Dr. i B6 Phone: 508 887 4669

Tufts University-Clinical Pathology Lab Fax: 9508 839 7936

Attn:i - .

200 Westboro Road ANIAl Name: BB

North Grafton, MA 01536 Owner Name:

USA Species: Canine
Date Received: Mar 06, 2019

Tufts University-Clinical Pathology Lab Gl Lab Accession:{ Be |

Tracking Number:

Test Result Reference Interval Assay Date

Ultra-Sensitive Troponin | Fasting B6 <0.06 03/06/19

Interpretation: Increased troponin I value. If clinical signs of heart

disease are present,additional diagnostic work-up is recommended
Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability
of the assay to detect serial increases or decreases of ulira-sensitive
troponin is maintained.

Comments:
Gl Lab Contact Information
Phone: (979) 862-2861 Email: gilab@cvm.tamu.edu
Fax: (979) 862-2864 vetmed.tamu.edu/gilab
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Gastrointestinal Laboratory
Dr. J.M. Steiner
Department of Small Animal Clinical Sciences
Texas A&M University
4474 TAMU
College Station, TX 77843-4474
Website User ID: clinpath@tufts.edu

Gl Lab Assigned Clinic ID: 11405

Dr. Freeman Phone: 508 887 4669

Tufts University-Clinical Pathology Lab Fax: 9508 8397936

B6 ; ;

200" WeSHB6T6 Road ANIAl Name: B6

North Grafton, MA 01536 Owner Name:

USA Species: Canine
Date Received: Mar 06, 2019

Tufts University-Clinical Pathology Lab Gl Lab Accession BG

Tracking Number:

Test Result Reference Interval ASS&! Date

Ultra-Sensitive Troponin | Fasting B6 <0.06 03/06/19

Interpretation: Increased troponin | value. If clinical signs of heart
disease are present,additional diagnostic work-up is recommended
Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability
of the assay to detect serial increases or decreases of ulira-sensitive
troponin is maintained.

Comments:
Gl Lab Contact Information
Phone: (979) 862-2861 Email: gilab@cvm.tamu.edu
Fax: (979) 862-2864 vetmed.tamu.edu/gilab
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Gastrointestinal Laboratory
Dr. J.M. Steiner
Department of Small Animal Clinical Sciences
Texas A&M University
4474 TAMU
College Station, TX 77843-4474
Website User ID: Cardiovet@tufts.edu OR clinpath@tufts.edu

Gl Lab Assigned Clinic ID: 11405

or. B6 | Phone: 508 887 4669
Tufts University-Clinical Pathology Lab Fax: 9 508 839 7936
Attn:i  B6 | : .
200 Westbors Roa Animal Name: B6
North Grafton, MA 01536 Owner Name:
USA Species: Canine
Date Received: Mar 06, 2019
Tufts University-Clinical Pathology Lab Gl Lab Accession:{ B6 |
Tracking Number: T
Test Result Reference Interval Assay Date
Ultra-Sensitive Troponin | Fasting B6 <0.06 03/06/19

Interpretation: Increased troponin T VAIIE. T €liNiCAlI Signs of heart
disease are present,additional diagnostic work-up is recommended
Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability
of the assay to detect serial increases or decreases of ulira-sensitive
troponin is maintained.

Comments:
Gl Lab Contact Information
Phone: (979) 862-2861 Email: gilab@cvm.tamu.edu
Fax: (979) 862-2864 vetmed.tamu.edu/gilab
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Gastrointestinal Laboratory
Dr. J.M. Steiner
Department of Small Animal Clinical Sciences
Texas A&M University
4474 TAMU
College Station, TX 77843-4474
Website User ID: Cardiovet@tufts.edu OR clinpath@tufts.edu

Gl Lab Assigned Clinic ID: 11405

o Be Phone: 508 887 4669
Tufts Uiiversity-Clinical Pathology Lab Fax: 9 508 839 7936
Alln: !! Bs E . Y e -.E
200 Westboro Koad AIETINNTR: B6
North Grafton, MA 01536 Owner Name: 5
USA Species: Canine
Date Received: Mar 08, 2019
Tufts University-Clinical Pathology Lab Gl Lab Accession: B6 |
Tracking Number: T -
Test Result Reference Interval Assay Date
Ultra-Sensitive Troponin | Fasting B6 L <006 03/06/19

Interpretation: Increased troponin | value. If clinical signs of heart
disease are present,additional diagnostic work-up is recommended
Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability
of the assay to detect serial increases or decreases of ulira-sensitive
troponin is maintained.

Comments:
Gl Lab Contact Information
Phone: (979) 862-2861 Email: gilab@cvm.tamu.edu
Fax: (979) 862-2864 vetmed.tamu.edu/gilab
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Gastrointestinal Laboratory
Dr. J.M. Steiner
Department of Small Animal Clinical Sciences
Texas A&M University
4474 TAMU
College Station, TX 77843-4474
Website User ID: clinpath@tufts.edu

Gl Lab Assigned Clinic ID: 11405

Dr. Freeman Phone: 508 887 4669
_Tufts University-Clinical Pathology Lab Fax: 9508 839 7936
B6 ; .

00" WesHBGTS Kad AOIMEL NI B6

North Grafton, MA 01536 Owner Name:

USA Species: Canine

Date Received: Mar 06, 2019

Tufts University-Clinical Pathology Lab Gl Lab Accession:{ B6 |
Tracking Number: T
Test Result Reference Interval Assay Date
Ultra-Sensitive Troponin | Fasting B6 <0.06 03/06/19

Interpretation: Result is within the upper limit of the reference interval.
This can be normal in aging dogs,however if clinical signs are
present,additional diagnostic workup is recommended. Patients who are
being supplemented with biotin may exhibit a slightly higher ultra-
sensitive troponin result (10% or lower); however, the ability of the
assay to detect serial increases or decreases of ultra-sensitive troponin

is maintained.
Comments:
Gl Lab Contact Information
Phone: (979) 862-2861 Email: gilab@cvm.tamu.edu
Fax: (979) 862-2864 vetmed.tamu.edu/gilab
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Website User ID: clinpath@tufts.edu
Gl Lab Assigned Clinic ID: 11405

Dr. J.M. Steiner

4474 TAMU

Gastrointestinal Laboratory

Department of Small Animal Clinical Sciences
Texas A&M University

College Station, TX 77843-4474

B6

Tufts University-Clinical Pathology Lab
B6
200 Westboro Road
North Grafton, MA 01536
USA

Phone:
Fax:
Animal Name:

Owner Name:
Species:

Date Received:

508 887 4669
9 508 839 7936

B6

Canine
Mar 06, 2019

Tufts University-Clinical Pathology Lab
Tracking Number:

Gl Lab Accession:{ B6_

Test

Ultra-Sensitive Troponin | Fasting

Result

Reference Interval

B6

<0.06
Interpretation: Increased troponin ‘rvenue:-cnnrcarsigns of heart

Assay Date
03/06/19

disease are present,additional diagnostic work-up is recommended
Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability
of the assay to detect serial increases or decreases of ulira-sensitive

troponin is maintained.

Comments:

Gl Lab Contact Information

Phone: (979) 862-2861
Fax: (979) 862-2864

Email: gilab@cvm.tamu.edu

vetmed.tamu.edu/gilab
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Gastrointestinal Laboratory
Dr. J.M. Steiner
Department of Small Animal Clinical Sciences
Texas A&M University
4474 TAMU
College Station, TX 77843-4474
Website User ID: clinpath@tufts.edu

Gl Lab Assigned Clinic ID: 11405

L B6 , Phone: 508 887 4669
_Tufts Universifv-Clinical Pathology Lab Fax: 9 508 839 7936
B6 ; .
200 Westboro Road ANITe] NanTe: BG
North Grafton, MA 01536 Owner Name:
USA Species: Canine
Date Received: Mar 06, 2019
Tufts University-Clinical Pathology Lab Gl Lab Accession:i B6 |
Tracking Number:
Test Result Reference Interval Assay Date
Ultra-Sensitive Troponin | Fasting B6 <0.06 03/06/19
Interpretation: Increased troponin | Valtié. Tf cliiical signs of heart

disease are present,additional diagnostic work-up is recommended
Patients who are being supplemented with biotin may exhibit a slightly
higher ultra-sensitive troponin result (10% or lower); however, the ability
of the assay to detect serial increases or decreases of ulira-sensitive
troponin is maintained.

Comments:
Gl Lab Contact Information
Phone: (979) 862-2861 Email: gilab@cvm.tamu.edu
Fax: (979) 862-2864 vetmed.tamu.edu/gilab
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: Gastrointestinal Laboratory
% Dr. J.M. Steiner

Department of Small Animal Clinical Sciences
Texas A&M University
i - 4474 TAMU
VETpRN A College Station, TX 77843-4474
Important Internal Medicine Conference

Rshes: Join us for a unique continuing education event in Phuket, Thailand Oct Tth -
11th, 2019. For details see http://texasimconference.tamu.edu

A
z
d
S
S
.

Ongoing studies

Cobalamin Supplementation Study- Dogs and cats with cobalamin deficiency with normal PLI,
and either normal or low(consistent with EPI) TLI to compare the efficacy of oral vs parenteral
cobalamin supplementation. Contact Dr. Chang at chchang@cvm . tamu.edu for further
information.

Chronic Pancreatitis with Uncontrolled Diabetes Mellitus- Seeking dogs with chronic
pancreatitis and uncontrolled diabetes mellitus for enroliment into a drug trial(medication
provided at no cost). Contact Dr. Sue Yee Lim at slim@cvm.tamu.edu or Dr. Sina Marsilio at
smarsilio@cvm.tamu.edu

Dogs with Primary Hyperlipidemia- Prescription diet naive dogs newly diagnosed with primary
hyperlipidemia are eligible to be enrolled in a dietary trial. Contact Dr. Lawrence at
ylawrence@cvm.tamu.edu for more information.

Dogs with Chronic Pancreatitis-Dogs with chronic pancreatitis (cPLi >400ug/L) and
hypertriglyceridemia (>300 mg/dl) are eligible to be enrolled in a dietary trial. Contact Dr.
Lawrence at ylawrence@cvm.tamu.edu

Chronic enteropathies in dogs-Please fill out this brief form http:/tinyurl.com/ibd-enroll to see
if your patient qualifies.

Feline Chronic Pancreatitis- Cats with chronic pancreatitis for more than 2 weeks and fPLI >10
pg/L are eligible for enrollment into a treatment trial investigating the efficacy of prednisolone or
cyclosporine. Please contact Dr. Yamkate for further information at pyamkate@cvm.tamu.edu.

We can not accept packages that are marked "Bill Receiver"

Use our preprinted shipping labels to save on shipping. Call 979-862-2861 for assistance.
The Gl Lab is not here to accept packages on the weekend. Samples may be
compromised if you ship for arrival on Saturday or Sunday or if shipped via US Mail.

Gl Lab Contact Information
Phone: (979) 862-2861 Email: gilab@cvm.tamu.edu
Fax: (979) 862-2864 vetmed.tamu.edu/gilab
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From: Jones, Jennifer L </o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0f6ca12eaa9348959%a4chb1e829af244-Jennifer.Jo>

To: 'Reimschuessel, Renate (Renate.Reimschuessel@fda.hhs.gov)'; Peloquin, Sarah; Ceric, Clgica
CcC: 'Guag, Jake * (Jake.Guag@fda.hhs.gov)'

Sent: 2/21/2019 7:59:20 PM

Subject: FW. Now live: DCM Investigation Update

Attachments: DCM Plan_Feb2019.docx

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421 N

et LS. FOOD & DRUG ;—\II

. -
e W
ADMINISTRATION - “ T~

From: Norris, Anne

Sent: Tuesday, February 19, 2019 10:07 AM

To: Solomon, Steven M <Steven.Scolomon@fda.hhs.gov>; Forfa, Tracey <Tracey.Forfa@fda.hhs.gov>; Moxley,
Shera <Shera.Moxley@fda.hhs.gov>; Flynn, William T <William.Flynn@fda.hhs.gov>; Murphy, Jeanette
<Jenny.Murphy@fda.hhs.gov>; Hartogensis, Martine <Martine.Hartogensis@fda.hhs.gov>; Allen, Mary
<Mary.Allen@fda.hhs.gov>; Edwards, David <David.Edwards@fda.hhs.gov>; Conway, Charlotte
<Charlotte.Conway@fda.hhs.gov>; Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; Rotstein, David
<David.Rotstein@fda.hhs.gov>; Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>; Carey, Lauren
<Lauren.Carey@fda.hhs.gov>; Burkholder, William <William.Burkholder@fda.hhs.gov>; Benton, Denise
<Denise.Benton@fda.hhs.gov>; Goddard, Kristina <Kristina.Goddard@fda.hhs.gov>; Dewitt, Susan J
<Susan.Dewitt@fda.hhs.gov>; Alvey, Laura - CVM <Laura.Alvey@fda.hhs.gov>; Stamper, Carmela
<Carmela.Stamper@fda.hhs.gov>; Smith-Collier, Chandra E <Chandra.Smith-Collier@fda.hhs.gov>; DelLancey,
Siobhan <Siobhan Delancey@fda.hhs.gov>

Subject: Now live: DCM Investigation Update

Good morning,

The long-awaited investigative update about the potential link between certain diets and canine DCM is now
live. Outreach may now begin (plan is attached). Social media and an email to our CVM subscribers will go out
around 11:00 am EST.

Links:

CVM Update: https://www.fda.gov/AnimalVeterinary/NewsEvents/CVMUpdates/ucm630991.htm
Investigation home page: hitp.//www.fda.gov/AnimalVeterinary/NewsEvents/ucm830993.him

Vet-LIRN page: https./mww.fda.gov/iAnimalVeterinary/ScienceResearch/ucm630738.htm

Web Q&A: hitps://www.fda.gov/AnimalVeterinary/Resourcesfor You/AnimalHealthLiteracy/ucm816279.htm

Thanks so much to everyone for their hard work and patience! And thank you on behalf of the people who will
be emailing and calling who might be too preoccupied to express their gratitude.

Anne

Anne Norris
Strategic Initiatives

Office of the Director

Center for Veterinary Medicine
U.S. Food & Drug Administration
Q: 240-402-0132

M: 240-704-0579

FDA-CVM-FOIA-2019-1704-016640






From: Jones, Jennifer L </O=FDA/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JENNIFER.JONESAAS8>

To: Rotstein, David; Palmer, Lee Anne; Queen, Jackie L; Carey, Lauren; Reimschuessel, Renate;
Ceric, Olgica

Sent: 8/22/2017 1:20:55 PM e

Subject: RE: Taste of the Wild Sierra Mountain Canine Formula with Roasted Lamb:: ~ B6 .
EON-331085

I'll see if lot/BB available

Jennifer Jones, DVM
Veterinary Medical Officer

U.S. FOOD & DRUG - \ﬁu

ADMINISTRATION ~ \\/( M

From: Rotstein, David
Sent: Tuesday, August 22, 2017 9:18 AM

The lot looks like the UPC code, but this may be one to follow-up with animal and open product testing (VL) if
they have a lot code.

d.

David Rotstein, DVM, MPVM, Dipl. ACVP
CVM Vet-LIRN Liaison

CVM OSC/DC/CERT

7519 Standish Place

240-506-6763 (BB)

vl U.S, FOOD & DRUG

ADMINISTRATION

B - B

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain
information that is protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such information. If you are not the intended recipient, any dissemination,
distribution, or copying is strictly prohibited. If you think you received this e-mail message in error, please e-mail
the sender immediately at david.rotstein@fda.hhs.gov.

From: PFR Event [mailto: pfreventcreation@fda.hhs.gov]
Sent: Tuesday, August 22, 2017 9:16 AM
To: Cleary, Michael *; HQ Pet Food Report Notification; B6

A PFR Report has been received and PFR Event [EON-331085] has been created in the EON System.

A "PDF" report by name "2024905-report.pdt™ is attached to this email notification for your reference.

FDA-CVM-FOIA-2019-1704-016642



Below is the summary of the report:

EON Key: EON-331085
ICSR #: 2024905

EON Title: PFR Event created for Taste of the Wild Sierra Mountain Canine Formula with Roasted Lamb a

grain-free diet; 2024905

AE Date 08/14/2017 Number Fed/Exposed | 1

Best By Date 06/01/2018 Number Reacted 1

Animal Species Dog Outcome to Date Better/Improved/Recovering
Breed Dachshund - Miniature

Age 9 Years

District Involved | PFR-Atlanta DO

Product information
Individual Case Safety Report Number: 2024905
Product Group: Pet Food

Product Name: Taste of the Wild Sierra Mountain Canine Formula with Roasted Lamb, a grain-free diet
Description: After about 2 weeks of mixing in Taste of the Wild Lamb, she became sick with lethargy, diarrhea,

this food.
Submission Type: Initial
Report Type: Both

Outcome of reaction/event at the time of last observation: Better/Improved/Recovering

Number of Animals Treated With Product: 1
Number of Animals Reacted With Product: 1

Product Name

Lot Number or Best By
ID Date

Taste of the Wild Sierra Mountain Canine Formula with Roasted Lamb,
a grain-free diet

71793301445 06/01/2018

vy
(op

USA

FDA-CVM-FOIA-2019-1704-016643



To view this PFR Event, please click the link below:
https://eon.fda.gov/eon//browse/EON-331085

To view the PFR Event Report, please click the link below:
https://eon.fda.gov/eon//EventCustomDetailsAction!viewReport.jspa?decorator=none&e=0&i1ssue Type=12&
issueld=346606

This email and attached document are being provided to you in your capacity as a Commissioned Official with
the U.S. Department of Health and Human Services as authorized by law. You are being provided with this
information pursuant to your signed Acceptance of Commission.

This email message 1s intended for the exclusive use of the recipient(s) named above. It may contain information
that is protected, privileged, or confidential. Any dissemination, distribution, or copying is strictly prohibited.

The information is provided as part of the Federal-State Integration initiative. As a Commissioned Official and
state government official, you are reminded of your obligation to protect non-public information, including trade
secret and confidential commercial information that you receive from the U.S. Food and Drug Administration
from further disclosure. The information in the report is intended for situational awareness and should not be
shared or acted upon independently. Any and all actions regarding this information should be coordinated
through your local district FDA office.

Failure to adhere to the above provisions could result in removal from the approved distribution list. If you think
you received this email in error, please send an email to FDAReportableFoods(@fda.hhs.gov immediately.
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From: Jones, Jennifer L </o=ExchangeLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0f6ca12eaa9348959%a4chb1e829af244-Jennifer.Jo>

To: 'Freeman, Lisa’'

Sent: 3/4/2019 12:13:116 PM
Subject: RE: taurine results fori B6
Thanks, Lisa!

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

it U.S, FOOD & DRUG ot~

ADMINISTRATION R

From: Freeman, Lisa <Lisa.Freeman@tufts.edu>
Sent Friday March 01, 20194 51 PM

............................

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

B6 i— DCM and CHF had ! 1Bs! iplasma and_B6 _\WB

.......................

______ B6_ - with ARVC and arrhythmlas had B6
i B6 — this most recent one (likely ARVC) was | . B6
Lisa

Lisa M. Freeman, DVM, PhD, DACVN

Board Certified Veterinary Nutritionist™
Professor

Cummings School of Veterinary Medicine
Friedman School of Nutrition Science and Policy
Tufts Clinical and Translational Science Institute
Tufts University

www _petfoodology.org
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From: Jones, Jennifer L </o=FDA/ou=Exchange Administrative Group
(FYDIBOHFZSSPDLT)!cn Recipients/cn=Jennifer.Jonesaa8>

To: i B6 Nemser, Sarah

CC: Freeman, Lisa*

Sent: 3/30/2016 2:14:14 PM

Subject: RE: UPS Ship Noatification, Tracking Number 1ZA420F40194711273

Samples were received in good condition. Thank you, Tina.

Take care,
Jennifer

Jennifer Jones, DVM
Veterinary Medical Officer

From B6 |

Sent: Tuesday, March 29, 2016 2:52 PM

To: Nemser, Sarah; Jones, Jennifer L

Cc: Freeman, Lisa*

Subject: RE: UPS Ship Notification, Tracking Number 1ZA420F40194711273

Sounds good, Sarah.

Thank you!

From: Nemser, Sarah

Sent: Tuesday, March 29, 2016 1:50 PM

Td B6 i Jones, Jennifer L

Cc: Freeman, Lisa*

Subject: RE: UPS Ship Notification, Tracking Number 1ZA420F40194711273

Tina,

Thanks for sending along.

Jen will let you know when the samples arrive tomorrow.
Sarah

Sarah Nemser M.S.

tel: 240-402-0892

fax: 301-210-4685
sarah.nemser@fda.hhs.gov

Fromi B6 i

Sent: Tuesday, March 29, 2016 2:49 PM

To: Jones, Jennifer L

Cc: Nemser, Sarah; Freeman, Lisa*

Subject: FW: UPS Ship Notification, Tracking Number 1ZA420F40194711273

Dr. Jones,

Here is the tracking information for the samples you will be receiving for Sarah.

FDA-CVM-FOIA-2019-1704-016646



Have a great day.

Kind regards,

B6

From: UPS Quantum View [mailto: pkginfo@ups.com]

Sent: Tuesday, March 29, 2016 1:21 PM
To: B6 i

Subject: UPS Ship Notification, Tracking Number 1ZA420F40194711273

You have a package coming.

Scheduled Delivery
Date:

Wednesday, 03/30/2016

This message was sent to you at the request of NCTR-50 to notify
you that the shipment information below has been transmitted to
UPS. The physical package may or may not have actually been
tendered to UPS for shipment. To verify the actual transit status of
your shipment, click on the tracking link below.

Shipment Details

From:

Tracking Number:

Ship To:

Number of Packages:

Scheduled Delivery:

Hazardous Materials:

Weight:

Reference Number 1:

Reference Number 2:

NCTR-50
17A420F40194711273

Center for Veterinary Medicine
Sarah Nemser

8401 Muirkirk Road

G202, HFV520

LAUREL, MD 207082482

us

1
03/30/2016
Yes

24.0 LBS
NCTR
Pathology

FDA-CVM-FOIA-2019-1704-016647



Daownload the UPS
maobile app

ﬁ Get the UPS My Cheice app
for Faceboak

© 2016 United Parcel Service of America, Inc. UPS, the UPS
brandmark, and the color brown are trademarks of United Parcel
Service of America, Inc. All rights reserved.

All trademarks, trade names, or service marks that appear in
connection with UPS's services are the property of their respective
owners.

Please do not reply directly to this e-mail. UPS will not receive any
reply message.

For more information on UPS's privacy practices, refer to the UPS
Privacy Notice.

For questions or comments, visit Contact UPS.

This communication contains proprietary information and may be
confidential. If you are not the intended recipient, the reading,
copying, disclosure or other use of the contents of this e-mail is

strictly prohibited and you are instructed to please delete this e-mail

immediately.

UPS Privacy Notice

Contact UPS
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From: i B6

To: ' Jones, Jennifer L

Sent: 6/14/2019 12:54:46 PM

Subject: Re[2]: 800.267-cc-297-FDA Case Investigation for i

Thank you Jennifer. | did receive an email from Jake.

Also, | believe that | read | should get a copy of the pathology results. Is this correct? | am interested

in the results from B6

Thank you again.

| appreciate the work you all are doing for this.

------ Original Message ------

From: "Jones, Jennifer L" <Jennifer.Jones@fda.hhs.qov>

To:! B6

Cc:l"Pequuin, Sarah" <Sarah.Peloquin@fda.hhs.gov>; ':Guag, Jake" <Jake.Guag@fda.hhs.gov>

Sent: 6/13/2019 11:01:47 AM

Subject: RE: 800.267-cc-297-FDA Case Investigation foré

Thank you, Dr. B6

B6

(cc-297)

We'll ship the box, and it should arrive before close of business Monday. Jake will send you a copy of the

tracking when it ships.

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

U.S. FOOD & ORUG h 4

LW
ADMINIGTRATION -

From:: B6

Sent: Tuesday, June 11, 2019 9:22 AM
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To: Peloquin, Sarah <Sarah.Peloguin@fda.hhs.gov>

Cc: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>

Subject: Re: 800.267-FDA Case Investigation for:

B6 i (cc-297)

Good morning,

Weights for the samples from B6

Frozen tissue is Bounces

are as follows:

Refrigerated samples (urine and small intestinal fluid) 2ounces

Formalin fixed samples 2 pounds 6 ounces

Thank you

B6

---——— QOriginal Message -—-

From: "Peloquin, Sarah" <Sarah.Peloquin@fda.hhs.gov>

To: " B6

B6 1 (cc-297)

i B6 iwill be euthanized—I'm sorry to hear this. If you are willing, please collect the same samples

in the rapid necropsy document).

Dr. Jones will return at the end of next week, and we will send you boxes then for shipment.

Please send me the approximate weights of the samples, as you did for

Let me know if you have any additional questions.

Thank you!
Dr. Sarah Peloquin

Sarah K. Peloquin, DVM

B6
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“My-cotoxins are toxic secondary metabolites produced by certain filamentous fungi (molds). These low
molecular weight compounds are naturally occurring and practically unavoidable. They can enter our food chain
either directly from plant-based food components contaminated with mycotoxins or by indirect contamination
trom the growth of toxigenic fungi on food. Mycotoxins can accumulate in maturing corn, cereals, soybeans,

sorghum, peanuts, and other food and feed crops in the field and in grain during transportation.”

Source: hitps: www.nchi.nlm.nih.gov pme articles PMC5486318

Abstract from “Mvcotoxing in pet food: a review o worldwide prevalence and preventative strategies™:

Mycotoxins contaminate cereal grains worldwide, and their presence in pet food has been a potential health
threat to companion animals. Aflatoxins, ochratoxin A, and Fusarium mycotoxins have been found in both raw
ingredients and final products of pet food around the globe. Grain processing, sampling error, analytical methods,
conjugated mycotoxins, storage conditions, and synergistic interactions are common challenges faced by the pet

food industry.

From the full paper “Mycotoxing and the pet food industry: Toxicological evidence and risk assessment™:

Mycotoxin contamination in pet food poses a serious health threat to pets, causing an emotional and economical
concern to the pet owners. Aflatoxins, ochratoxins, trichothecenes, zearalenone, fumonisins and fusaric acid have
been found in the ingredients and final products of pet food, resulting in both acute toxicity and chronic health

problems in pets. Toxicological interaction among mycotoxins as a natural mixture further complicates the issue.

Aflatoxins have been the most common cause of acute mycotoxin outbreaks in commercial dog food. Com is the
usual source of aflatoxins in these cases. These available reports of acute mycotoxicosis, however, cannot
provide the whole picture of the mycotoxin problem associated with pet foods since only a small number of food
poisoning cases are published. Veterinarians, furthermore, often overlooked mycotoxins as the cause of chronic
diseases such as liver and kidney fibrosis, infections resulting from immunosuppression and cancer. These

findings suggest that mycotoxin contamination in pet food poses a serious health threat to pet species.
From the same paper as above, effects of different types of mycotoxins in pets are explained in more detail.

Aflatoxins. The primary clinical effects in aflatoxicosis are related to hepatic damage in all species studied. In
acute aflatoxicosis, dogs exposed to >0.5-1 mg aflatoxin/kg body weight (BW) typically die within days,
showing enlarged livers, disseminated intravascular coagulation and internal hemorrhaging. Sub-acute
aflatoxicosis (0.5—1 mg aflatoxin/kg pet food) is characterized by anorexia, lethargy, jaundice, intravascular
coagulation and death in 2-3 weeks. Similar hepatotoxic effects can also be produced by chronic aflatoxin

exposure with 0.05-0.3 mg aflatoxin/kg pet food over 6—8 weeks.

In addition to their hepatotoxic properties, aflatoxins are also carcinogenic. The binding of DNA causes
genotoxicity and mutation in cells. The chronic carcinogenic dose of aflatoxins is much lower than the acute

dose. Since aflatoxins are both acute and chronic hepatotoxins and carcinogens, the actual number of dogs
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affected by aflatoxins would be far more than the total number reported in acute poisoning cases.

Ochratoxins. Ochratoxins are a group of potent renal mycotoxins that widely contaminate the agricultural

commodities, such as corn, wheat, oats and dried beans, in temperate regions.

Upon absorption, ochratoxins enter the circulatory system, bind tightly to serum proteins and accumulate in the
kidneys, where they disrupt protein synthesis and other pathways in proximal tubular cells. OTA is also known to
bind with DNA molecules and induce renal tumors in animal models, although its carcinogenic mechanism

remains controversial.

Clinical symptoms of the OTA poisoning included anorexia, weight loss, vomiting, tenesmus, bloody diarrhea,

increased body temperature, tonsillitis, dehydration, and prostration.

Trichothecenes. Trichothecenes are a family of Fusarium mycotoxins commonly found in corn, wheat, barley, as
well as oats worldwide.

Trichothecenes are potent irritants and inhibitors of protein and DNA synthesis which interferes with cellular
metabolic activities, ultimately leading to cell death.

Zearalenone. Zearalenone is an estrogenic Fusarium mycotoxin found in various cereal crops, most frequently

n corn.

Both male and female dogs are affected by zearalenone toxicity. Some recent studies suggested that low levels of

zearalenone exposure can also produce significant toxic effects.

Fumonisins. Fumonisins are found in corn throughout the world with more than 15 homologues isolated. Once

they enter the blood circulation, fumonisins damage numerous organs in all species studied.

Mycotoxins also have a synergistic effect when 2 or more are found in a pet food. “The toxicity of a particular

mycotoxin, therefore, depends on not only its own concentration but also the presence of other mycotoxins.”

As example of dangerous synergy when multiple mycotoxins are present in a pet food is results from our

consumer funded pet food testing performed in 2015.
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Because mycotoxins are such a significant threat to all animals, each year various groups “survey” the grain

productions for mycotoxin contaminations. Below is one of those survey’s tor grain production in the U.S. last

Adisseo’s 2018 Mycotoxin Survey found that almost half of corn and silage samples taken in the U.S. were
contaminated with zearalenone (ZEN) and more than 70 percent were contaminated with deoxynivalenol (DON),

making the 2018 U.S. corn harvest of medium quality in terms of mycotoxin contamination.

The results showed that 49 percent of silage samples and 20 percent of corn samples were contaminated with
ZEN.

Eighty percent of silage samples and 73 percent of corn samples were contaminated with DON.
Only 3 percent of samples had low levels of AfBI.

Several samples had two to four mycotoxins detected, which could lead to synergistic interactions. Forty-nine

percent of samples were contaminated with two mycotoxins; 23 percent with three mycotoxins.

Another mvcotoxin survey from Biomin. pet states:

Our April update from the annual Biomin® PROcheck mycotoxin survey in corn harvested in 2018 includes 572

samples from 31 states.

Corn

98% of ground corn samples are positive for at least one mycotoxin, vs 89% in 2017
72% of samples have more than one mycotoxin, vs 47% in 2017

Aflatoxin prevalence in dry corn increased to 10% vs 4% in 2017, with average contamination levels increasing
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over four fold.

Deoxynivalenol (vomitoxin) prevalence rose to 76% vs 70% in 2017, with average contamination level

increasing by 44%
Fumonisin prevalence jumped to 79% vs 52% in 2017, with average contamination levels increasing by 45%
Zearalenone prevalence increased to 45% vs 25% in 2017, with average contamination levels remaining steady.

Grains in pet food come with mycotoxin risks. Grain-free pet foods are currently linked to cases of heart disease
in dogs. What are pet owners to do?

There 1s no easy answer to this question. The FDA states: “/t s important to note that the reports (cases of

diet-related DCM reported to FDA) include dogs that have eaten grain-free and grain containing foods, and also
include vegetarian or vegan formulations. They also include all forms of diets: kibble, canned, raw and
home-cooked. This is why we do not think these cases can be explained simply by whether or not they contain

kL

grains, or by brand or mamufacturer.

Personal opinion: No one has publicly provided the cause confirming the link between grain-free pet foods and
canine heart disease. The unknown is frightening. Dogs have become sick and many have died linked to
grain-free pet food. However, the other side of grain-free pet food is grain-included pet food that — as evidenced

by decades of science — come with mycotoxin risks.

Would I give my own pets a grain-free commercial pet food? Yes, I would — and I do. My pets consume a human

grade (made under constant USDA inspection) grain-free raw pet food — this is half of their diet (2 dogs, 5 cats).

Would I give my own pets grain? Yes, I would — and I do in a rotation of home prepared cooked foods which
makes up the other half of my pets diet. Grain is not included with every batch of pet food I make, but it is
included in the recipes I make. Significant to me, the grains I provide my pets in their rotation of recipes are

human edible (human grade) grains purchased from my grocery store (though almost all are organic).
Would I give my own pets a feed grade grain-free or grain-included pet food? No, I would not.

And lastly, though I am certain it will be perceived by some as an attack, the intent of this post is to provide pet
owners with scientific information about the risk of grains. It is one of several over many years that
TruthaboutPetFood.com has published on the risk of grains. It is our belief that pet owners are fully capable of
making their own pet food decisions when provided with all sides of an issue. Mycotoxin risk in pet food is

definitely another side that needs to be well known.

Anne Norris
Strategic Initiatives

Office of the Director
Center for Veterinary Medicine
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Report Details - EON-365610

ICSR: 2054966

Type Of Submission: Initial

Report Version: FPSR.FDA.PETF.V.V1

Type'Of Repert' Adverse Euent (a eyrnptom', reaction or disease associated with the broduct) '

Reporting Type: -Voluntary . . ' ' ' ' ' '

Report Submission Date: 2018- 09—16 11:38: 42 EDT

Reported Problem: ..Problem Descrlptlon. DCM and CHF had been havmg resplratory 5|gns for ~1 month pnorto dlagn05|s _

diagnosed with DCM and CHF in July 2018) Owner has another Great Dane at
home (~1 year of age) eating the same diet that will be screened soon Owner
approved submission of this report and talking to FDA Will send rest of medical
records by email (sorry - too many to upload)

Date Problem Started 09/ 12!2018

Concurrent Medlcal Yes
Problem

Outccme to Date Stable

Product Information: pmduet...N . A ar et Stew canned
Product Type Pet Faod
Lot Nu mber:
Package Type CAN

Product Use Descnptlon ' 2 tablespoons 3x/day since Jan, 2017
Informatlon ) ) ) ) ) )

Man ufacturer
/Distributor Information:

Purchase Location

Informatlon
Product Name Taste of the Wld Prey Beef dry (WI|| prowde full dlet hlstory)
Product Type Pet Food
Lot Nu mber
Package Type BAG
Product Use Descnptlon ' 9 cupsl’day
Information: ¢y ot Exposure 06/01/2018
Date
Manufacturer .
IDistributor Information:
. Purchase Location
Information:
Animal Information: e 5 ff""ﬁ'ém;‘i

Type Of Specles Dog
Type Of Breed: Great Dane
Gender Male
Reproductwe Status: Neutered
Welght 69, 5 K|Iogram '

Assessment of Prlor Excellent
Health

Number of Anlmals 2
Given the Product:

Number of Anlmals' 1
Reacted:

Owner Information: ' Ovrner Yes

FOUO- For Official Use Only 1

FDA-CVM-FOIA-2019-1704-016666



Information
provided:

Contact

Address:

B6

Unitea States

Healthcare Professional Ppractice Name:  Tufts Cummings School of Veterinary Medicine
Information: . .
Contact: Name: Lisa Freeman
Phone: (508) 887-4523
Email: lisa.freeman@tufts.edu
Address: 200 Westboro Rd
North Grafton
Massachusetts

01536
United States

Sender Information: Name: Lisa Freeman

Address: 200 Westboro Rd
North Grafton
Massachusetts
01536
United States

Contact: phone: 5088874523
Email: lisa.freeman@tufts.edu

Permission To Contact Yes

Sender:
Preferred Method Of Email
Contact:
Additional Documents:
Attachment: taurine. pdf

Description: Taurine results
Type: Laboratory Report

FOUO- For Official Use Only 2
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iclinic lab results 9/11/18

2 ¢ 20658

4

Sample Submission Form
UC CUSTOMERS ONLY:

Amino Acid Laboratory Non-fedaral funds ID/Bccount Mumber
University of California, Davis to bill:

1020 Vet Med 3B

1083 Veterinary Medicine Drive

Davig, CA 95616

Tel: (530)752-5058, Fax; (530)752-4698

http./fwww.vetmed ucdavis.edu/vmb/aal/aal.htmi

Vet/Tech Contact: | B6
Company Name: | B6 i

Address;
o B6

- ;

Email:; B6 ;
Tels B6 P Fax: | B6 i

L

Billing Contact B6 TAXID:

Email; B6 Tel:_: B6
Patient N meé BG
Species: E Yoot L g L

Owner's Name:__| BG

Sample Type: DPlaﬁma ¥ | Whole Blosd DUrine DFood Dﬂther:
Test tems: [E‘.Taurine || Complete Amino Acid DOther:

Taurine Results (nmol/ml)

Plasma: - Whole Blood B6 Urine: Food:

Reference Ranges [nmol/ml}

Plasma Whole Blood
Normal Range Mo Known Risk for Normal Range No Known Risk for
Taurine Deficlency Taurine Deficiency
Cat 80-120 ] =40 300-600 : 200
Dog 650-120 »40 200-350 »150
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Report Details - EON-366516

ICSR:

Type:Of Submission::

Report Version:
Type Of Report'
Reporting Type:

2055229
Initial

FPSR.FDA.PETF.V.V1
Adverse Event (a symptom, reaction or disease associated with the product)
-Voluntary

Report Submission Date 2018- 09—22 18:33: 37 EDT

Reported Problem:

Product Informationﬁ

Anirnal Information: '

..Problem Descrlptlon.

i Neme

Date Problem Started 09!08!2018

Concurrent Medlcal No
Problem

Outcome to Date Stable

DCM and CHFE Probably pnmary DCM |n predlsposed breed but glven dlet hlstory; :
some posS|b|Irt),|r of d|et-assomated DCM Taunne VWINL

Product Name

 Product Type: Pet Food
Lot Number:
 Package Type: BAG

Product Use Desoﬂptlon
Information: |

Man ufacturer

: lDlstrlbutor Informatlon

Purchase Locatlon
Information:

TypeOfSpecIes Dog
Type Of Breed: Doberman Pmscher
Gender Male
Reproductlve Status: Neutered
Welght 342 Kllogram '
: =i FEe Ty :

Assessment of Prior Excellent
Health

Number of Ammals 2
Given the Product:

Number of Animals.' 1
Reacted

Owner Informatlon

Ovlmer .Yes
Information
provided:

Contact:

Name:

Taste ofthe Wld Last 1 2 bags (for 2 dogs) before d|agn05|s were Southwest
Canyon flavor Before that, fed 3-4 bags of Pine Forest Before that, had been
feeding Pacific Stream for several years

Owner has given consent to have FDA contact her for any
add|t|onal ques’uons

Phone'

Emall

B6

Add ress:

B6

Unlted States

Healthcare Professional

Practice Name:
Information: :

Contact

Name

Tufts Cummmgs School of Vetennary Med|cme

Phone:

Llsa Freeman
(508) 887-4523

FOUO- For Official Use Only 1
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Sender Information: Name:

Permission To Contact

Preferred Method Of

Additional Documents:
Attachment:

Attachment:

Attachment:

Attachment:

Attachment:

Address:

Contact:

Sender:

Contact:

Description:

Type:

Description:
Type:

Description:
Type:

Description:
Type:

Description:
Type:

Email: lisa. freeman@tufts.edu

Address: 200 Westboro Rd
North Grafton
Massachusetts
01536
United States

Lisa Freeman

200 Westboro Rd
North Grafton
Massachusetts
01536

United States

5088874523
Email: lisa.freeman@tufts.edu

Phone:

Yes

Email

discharge 9-20-18.pdf
Discharge 9-20-18
Medical Records
bnp.pdf

BNP

Laboratory Report

cardio appointment 9-20-18.pdf

Cardio appt 9-20-18
Echocardiogram

cardio consult 9-8-18. pdf
cardio consult 9-8-18
Echocardiogram
discharge 9-9-18.pdf
Discharge 9-9-18
Medical Records

FOUO- For Official Use Only
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Lummings B6

Veterinary Medical Center Potirt 0

AT TUFTS UNIVERSITY E:g{:j Canine
= {_Bs_YearsOld Male (Neutered) Doberman
Cardiology Lason: SOB-BE7-9696 =
Black/Tan

Date: 9202018

Attending Cardiclogist
[ 1ohn E_ Rush DVM, MS, DACVIM {Cardiology}, DACVECC

B6

C-Iliﬁgylhilhl:
B6 B6
Crudiinlngy Technicsan
B6

Stuadent B6

Precenting Complnint:
Rechedk of DCM with active CHF

Generml Medical History:
Has been his normal self, went on one 20 min walk since he was last here and had no trouble at all.

............

Diet and Supplesnents:
Fromm Maiure: 4 cupsaday

Candiovascular History:

Prior CHF diagnosis? Yes

Prior heart murmur? Yes, grade 111/

Prior ATE?, N

Prior aarhythmia? ¥, VPCs

Meonitoring respiratory rate and eflort @ home? N, but havent noticed any labored breathing
Cough? N

Shortness of breath or difficulty breathing? N
Syncope or collapse? N

Sudden onset lameness? N

bBercise mtolerance? N

Curent Medications Periinent 1o OF System:
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4/5/2019 A broken heart: Risk of heart disease in boutique or grain-free diets and exotic ingredients — Clinical Nutrition Service at Cummings School

at Tufts University

Foster Hospital for Small Animals
55 Willard St

North Grafton, MA 01536

© Tufts University 2017 PRIVACY | NON-DISCRIMINATION STATEMENT |

vetnutrition.tufts.edu/2018/06/a-broken-heart-risk-of-heart-disease-in-boutique-or-grain-free-diets-and-exotic-ingredie nts/ 14/14
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(C29) Amino Acid Concentrations and Echocardiographic Findings in Dogs
Fed a Commercial Plant-Based Diet

Sarah M. Cavanaugh, DVM, MS, DACVIM (Cardiology) - Ross University School of Veterinary
Medicine

Ryan Cavanaugh, DVM, DACVS-SA, ACVS Founding Fellow, Surgical Oncology - Ross
University School of Veterinary Medicine; Gregory Gilbert, EdD, MSPH, PStat - Adtalem
Global Education; Elena Leavitt, BS — Ross University School of Veterinary Medicine;
Jennifer Ketzis, PhD - Ross University School of Veterinary Medicine; Aline Vieira, DVM,
MSc, PhD - Ross University School of Veterinary Medicine

Diet and nutrition studies in people have shown that plant-based diets are capable of
preventing, arresting, and reversing heart disease and other chronic debilitating diseases.
To date, there are no studies evaluating the effects of a plant-based diet on any naturally-
occurring chronic disease in dogs. Moreover, studies evaluating the nutritional adequacy
and safety of plant-based diets formulated for pets are sparse. This prospective study
investigated whether differences in amino acid concentrations and left ventricular
echocardiographic findings occur in dogs who are transitioned from a traditional diet to a
plant-based diet.

Thirty-eight client-owned healthy adult dogs were enrolled; 34 dogs to receive a
commercial plant-based diet (PB diet) and 4 dogs to remain on their regular diet. Amino
acid analysis (including plasma and whole blood taurine levels) was performed in all dogs,
and echocardiography was performed in 37 dogs at baseline. Thirty-four dogs were
transitioned from their traditional diet (=1 animal ingredient, commercially-available, non-
prescription, non-grain-free) to the PB diet. Thirty-four of 38 dogs completed the study.
Amino acid analysis was repeated in 34 dogs (30 PB diet, 4 comparison group) after 30
days, and echocardiography was repeated in 33 dogs (29 PB diet, 4 comparison group)
after 90 days. Pre- and post PB diet data were analyzed using a paired t test or Wilcoxon's
signed rank test.

Nineteen of 28 amino acids showed statistically significant differences in pre- and post-diet
values. There was a significant increase in arginine (P = .0031), asparagine (P =.0022),
aspartic acid (P =.0170), cystathionine (P =.0027), glutamic acid (P <.0001), histidine (P <
.0001), isoleucine (P = .0405), phenylalanine (P = .0185), taurine (P <.0001), threonine (P =
.0005), tryptophan (P =.0114), tyrosine (P =.0002), valine (P =.0185), and whole blood
taurine (P <.0001). There was a significant decrease in glutamine (P <.0001), glycine (P =
.0017), 3-methylhistidine (P <.0001), methionine (P = .0209), and hydroxyproline (P =
.0026). All post-diet amino acid values were within or above the established reference
intervals except glutamine. There was no significant difference in normalized left
ventricular internal systolic diameter (P = .2068) or fractional shortening (P = .4889)
between pre- and post-diet. The normalized left ventricular internal diastolic diameter was
higher post-diet (Mdn: 1.46) compared to pre-diet (Mdn: 1.41, P =.0006), but still within
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the reference interval (1.27-1.85). No significant changes were seen in the comparison
group.

The results of this study suggest dogs transitioned from a traditional diet to a plant-based
diet undergo changes to their amino acid profile. Further, three-fourths of the amino acids
(including taurine) significantly increased after 30 days on a plant-based diet suggesting
that meat/animal ingredients are not essential for amino acid homeostasis in dogs.
Additional studies are needed to determine whether the significant changes in amino acid
concentrations observed in this study are due to normal day-to-day variation or due to
differences in type, quality, and/or quantity of nutrients in plant-based diets compared to
traditional diets. After 90 days on a plant-based diet, no dogs had echocardiographic
evidence of left ventricular systolic dysfunction or dilated cardiomyopathy.
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From:
To:
CcC:

Sent:
Subject:

Attachments:

Palmer, Lee Anne </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=CF7C8BD53B6C45A39318A596ACEA7C53-
LPALMER>

Hartogensis, Martine; Jones, Jennifer L; Rotstein, David

Burkholder, William; Carey, Lauren; Norris, Anne; DeLancey, Siobhan; Lovell, Randall A;
Reimschuessel, Renate; Ceric, Olgica; Nemser, Sarah

5/17/2018 6:05:58 PM

RE: 800.267-DCM and meetign with Cardiac Care for Pets

Dilated Cardiomyopathy Cases.docx; E-266814 Cat case.pdf; photos and ingred product
info.docx
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From: Hartogensis, Martine

Sent: Thursday, May 17, 2018 11:59 AM

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; Rotstein, David <David.Rotstein@fda.hhs.gov>; Palmer,
Lee Anne <LeeAnne.Palmer@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>; Carey, Lauren <Lauren.Carey@fda.hhs.gov>;
Norris, Anne <Anne.Norris@fda.hhs.gov>; DelLancey, Siobhan <Siobhan.Delancey@fda.hhs.gov>; Lovell,
Randall A <Randall.Lovell@fda.hhs.gov>; Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>;
Ceric, Olgica <Olgica.Ceric@fda.hhs.gov>; Nemser, Sarah <Sarah.Nemser@fda.hhs.gov>

Subject: RE: 800.267-DCM and meetign with Cardiac Care for Pets

Excellent work Jen!!

B5

Martine

From: Jones, Jennifer L

Sent: Thursday, May 17, 2018 11:29 AM

To: Rotstein, David <David.Rotstein@fda.hhs.gov>; Hartogensis, Martine <Martine.Hartogensis@fda.hhs.gov>;
Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>; Carey, Lauren <Lauren.Carey@fda.hhs.gov>;
Norris, Anne <Anne.Norris@fda.hhs.gov>; DelLancey, Siobhan <Sicbhan.Delancey@fda.hhs.gov>; Lovell,
Randall A <Randall.Lovelli@fda.hhs.gov>; Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>;
Ceric, Olgica <Olgica.Ceric@fda.hhs.gov>; Nemser, Sarah <Sarah.Nemser@fda.hhs.gov>

Subject: RE: 800.267-DCM and meetign with Cardiac Care for Pets

Flease see the PF I TOr the rationale/summary

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421 )

.FOOD & DRUG - i

Sl 5 G T

From: Rotstein, David

Sent: Monday, May 14, 2018 10:22 AM

To: Hartogensis, Martine <Martine.Hartogensis@fda.hhs.gov>; Palmer, Lee Anne
<LeeAnne.Palmer@fda.hhs.gov>; Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>; Carey, Lauren <Lauren.Carey@fda.hhs.gov>;
Norris, Anne <Anne.Norris@fda.hhs.gov>; DelLancey, Siobhan <Siobhan.Delancey@fda.hhs.gov>; Lovell,
Randall A <Randall.Lovell@fda.hhs.gov>
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Subject: RE: DCM and meetign with Cardiac Care for Pets

B 5 Once we get a better handle on a specific cause, we can work on that.

From: Hartogensis, Martine <Martine Hartogensis(@fda.hhs.gov>

Date: May 14, 2018 at 9:09:17 AM EDT

To: Palmer, Lee Anne <LeeAnne.Palmer(@tda.hhs.gov>, Rotstein, David <David.Rotstein@tda.hhs.gov>, Jones,
Jennifer L <Jennifer Jones(@tda.hhs gov>

Cc: Burkholder, William <William.Burkholder(@fda.hhs.gov>, Carey, Lauren <Lauren.Carey(@tda.hhs.gov>,
Norris, Anne <Anne.Norris@fda.hhs.gov>, DelLancey, Siobhan <Siobhan Delancey(@@fda.hhs.gov>, Lovell,
Randall A <Randall.Lovell@@tda. hhs.gov>

Subject: RE: DCM and meetign with Cardiac Care for Pets

This is very interesting. B5

B5
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From: Palmer, Lee Anne

Sent: Friday, May 11, 2018 4:30 PM

To: Rotstein, David <David.Rotstein@fda.hhs.gov>; Hartogensis, Martine <Martine.Hartogensis@fda.hhs.gov>;
Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>; Carey, Lauren <Lauren.Carey@fda.hhs.gov>;
Norris, Anne <Anne.Norris@fda.hhs.gov>; DelLancey, Siobhan <Sicbhan.Delancey@fda.hhs.gov>; Lovell,
Randall A <Randall.Lovell@fda.hhs.gov>

Subject: RE: DCM and meetign with Cardiac Care for Pets

From: Rotstein, David

Sent: Friday, May 11, 2018 4:14 PM

To: Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>; Hartogensis, Martine
<Martine.Hartogensis@fda.hhs.gov>; Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>; Carey, Lauren <Lauren.Carey@fda.hhs.gov>;
Norris, Anne <Anne.Norris@fda.hhs.gov>; DelLancey, Siobhan <Siobhan.Delancey@fda.hhs.gov>; Lovell,
Randall A <Randall.Lovell@fda.hhs.gov>

Subject: RE: DCM and meetign with Cardiac Care for Pets

Lee Anne,

This is fantastic. B 5
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From: Palmer, Lee Anne <LeeAnne.Palmer(@tda.hhs.gov>

Date: May 11, 2018 at 4:06:05 PM EDT

To: Rotstein, David <David Rotstein(@fda.hhs.gov>, Hartogensis, Martine <Martine Hartogensis(@fda.hhs.gov>,
Jones, Jennifer L <Jennifer Jones(@@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>, Carey, Lauren <Lauren.Carey(@tda.hhs.gov>,
Norris, Anne <Anne.Norris@fda.hhs.gov>, DelLancey, Siobhan <Siobhan Delancey(@fda.hhs.gov>, Lovell,
Randall A <Randall.Lovell@fda.hhs.gov>

Subject: RE: DCM and meetign with Cardiac Care for Pets

From: Rotstein, David
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Sent: Wednesday, May 9, 2018 4:13 PM

To: Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>; Hartogensis, Martine
<Martine.Hartogensis@fda.hhs.gov>; Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>; Carey, Lauren <Lauren.Carey@fda.hhs.gov>;
Norris, Anne <Anne.Norris@fda.hhs.gov>; DeLancey, Siobhan <Siobhan.Delancey@fda.hhs.gov>
Subject: RE: DCM and meetign with Cardiac Care for Pets

Sounds very intriguing!!!

From: Palmer, Lee Anne <LeeAnne.Palmer(@tda.hhs.gov>

Date: May 9, 2018 at 4:09:18 PM EDT

To: Hartogensis, Martine <Martine. Hartogensis(@fda hhs.gov>, Rotstein, David <David.Rotstein@tda.hhs.gov>,
Jones, Jennifer L <Jennifer. Jones@tda.hhs.gov>

Cc: Burkholder, William <William.Burkholder(@fda.hhs.gov>, Carey, Lauren <Lauren.Carey(@tda.hhs.gov>,
Norris, Anne <Anne.Norris(@fda.hhs.gov>, DeLancey, Siobhan <Siobhan Delancey@fda.hhs.gov>

Subject: RE: DCM and meetign with Cardiac Care for Pets
From: Hartogensis, Martine
Sent: Wednesday, May 9, 2018 2:17 PM

To: Rotstein, David <David.Rotstein@fda.hhs.gov>; Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; Palmer,
Lee Anne <LeeAnne.Palmer@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>; Carey, Lauren <Lauren.Carey@fda.hhs.gov>;
Norris, Anne <Anne.Norris@fda.hhs.gov>; DeLancey, Siobhan <Siobhan.Delancey@fda.hhs.gov>

Subject: RE: DCM and meetign with Cardiac Care for Pets

Awesome, thank you Dave!

Martine

From: Rotstein, David

Sent: Wednesday, May 09, 2018 2:06 PM

To: Hartogensis, Martine <Martine.Hartogensis@fda.hhs.gov>; Jones, Jennifer L
<Jennifer.Jones@fda.hhs.gov>; Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>

Cc: Burkholder, William <William.Burkholder@fda.hhs.gov>; Carey, Lauren <Lauren.Carey@fda.hhs.gov>;
Norris, Anne <Anne.Norris@fda.hhs.gov>; DelLancey, Siobhan <Siocbhan.Delancey@fda.hhs.gov>
Subject: RE: DCM and meetign with Cardiac Care for Pets

Good Afternoon,

there and we can set the meeting up from that point.

Just some basic information:

B5
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As a side note, there is a facebook page dedicated to this issue:

https://www.facebook.com/groups/1952593284998859/about/

David Rotstein, DVM, MPVM, Dipl. ACVP
CVM Vet-LIRN Liaison

CVM OSC/DC/CERT

7519 Standish Place

240-506-6763 (BB)

‘ AL B DTS R AT

This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain
information that is protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such information. If you are not the intended recipient, any dissemination,
distribution, or copying is strictly prohibited. If you think you received this e-mail message in error, please e-mail

the sender immediately at david.rotstein@fda.hhs.gov.

From: Hartogensis, Martine
Sent: Tuesday, May 08, 2018 10:58 AM

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; Rotstein, David <David.Rotstein@fda.hhs.gov>; Palmer,

Lee Anne <LeeAnne.Palmer@fda.hhs.gov>
Subject: RE: DCM

Thank vou_Jen_ and Dave!_ Verv interesting and sounds like you all are on it!

B6

Keep us posted!
Thanks again!

Martine

Hi Martine,

B6
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I'm happy to share more info as needed.
Jen

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

/u@iw
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From: Rotstein, David
Sent: Tuesday, May 08, 2018 9:45 AM

To: Hartogensis, Martine <Martine.Hartogensis@fda.hhs.gov>; Palmer, Lee Anne

<LeeAnne.Palmer@fda.hhs.gov>; Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>

Subject: RE: DCM

Martine,

Jen and | spoke with cardiologists from NCSU and a few other institutions. That’s how we were able to get the

information,

Looping in Jen.
Thanks for the update!
dave

David Rotstein, DVM, MPVM, Dipl. ACVP
CVM Vet-LIRN Liaison

CVM OSC/DC/CERT

7519 Standish Place

240-506-6763 (BB)

AL I DD T B AT
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This e-mail message is intended for the exclusive use of the recipient(s) named above. It may contain
information that is protected, privileged, or confidential, and it should not be disseminated, distributed, or copied
to persons not authorized to receive such information. If you are not the intended recipient, any dissemination,
distribution, or copying is strictly prohibited. If you think you received this e-mail message in error, please e-mail
the sender immediately at david.rotstein@fda.hhs.gov.

From: Hartogensis, Martine
Sent: Tuesday, May 08, 2018 9:00 AM

To: Rotstein, David <David.Rotstein@fda.hhs.gov>; Palmer, Lee Anne <LeeAnne.Palmer@fda.hhs.gov>

FDA-CVM-FOIA-2019-1704-016738



Subject: RE: DCM

Thank you Dave! We did not go around yesterday because the Vet-LIRN folks came in for their routine

presentation.

B5

Might be a good opportunity for us to partner with some cardiology folks....

Martine

From: Rotstein, David

Sent: Monday, May 07, 2018 1:13 PM

To: Hartogensis, Martine <Martine.Hartogensis@fda.hhs.gov>
Subject: Re: DCM

Martine

There's a way to go on this moving forward.

Dave

From: Hartogensis, Martine <Martine. Hartogensis(@fda.hhs.gov>
Date: May 7, 2018 at 1:03:13 PM EDT

To: Rotstein, David <David Rotstein@fda.hhs.gov>

Subject: DCM

Hi Dave!
Do you have any more details on the DCM and grain free diet issue?

Martine
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From: Reimschuessel, Renate </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=4C00C47AE2794134B2906D6B9252FCF6-

RREIMSCH>
To: Jones, Jennifer L
Sent: 10/22/2018 2:39:54 PM
Subject: Fwd: DCM question

You might want to share w Martine and communications to formulate a response

From: Joshua A Stern <jstern(@ucdavis.edu>

Date: October 19, 2018 at 12:12:22 PM CDT

To: Jones, Jennifer L. <Jennifer Jones(@fda hhs gov>, Reimschuessel, Renate
<Renate Reimschuessel@fda.hhs.gov>

Subject: DCM question

HI Jennifer & Renate -

I’m giving a presentation at the ACVIM Cardiology conference (all board certified vet cardiologists will be the
audience) and I'm giving an update on our work in golden retrievers. 1 will however be highlighting that goldens
are a bit different and may not represent the problem so accurately.

I was hoping I could get a tiny bit of general info from you to update my slides. I’'m happy to chat by phone if
that 1s easier.

Here a few questions - that I would love to know if you are able to answer:

1.) how many confirmed cases are now part of your investigation (dogs, vs. cats)

2.) How many of your confirmed cases have measured low taurine levels

3.) Can you give me any idea of breed distribution (how many goldens, what are the top breeds, etc)

4.) Have all of the companies that manufacture diets fed to the cases been notified of the case being reported? If
possible roughly how many diets are found in your case investigation (more than 20, more than 50, more than
100, etc)

I really appreciate your help if possible. The cardiologists would love to have a tiny bit more info and I'm in a
position to pass this on to a captive audience tomorrow afternoon.

Also I'll be reviewing the recommendations for reporting and necropsy info too - so this will hopefully give the
investigation a bit of a boos.

Best

Josh

Joshua Stern, DVM, PhD, DACVIM (Cardiology)
Associate Professor of Cardiology

Department of Medicine & Epidemiology
University of California Davis; CCAH Room 258
(614) 390.1516 cell (530) 752.2475 office
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jstern@ucdavis.edu

Associate Editor - Journal of Veterinary Cardiology
www. journals.elsevier.com/journal-of-veterinary-cardiology
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From: Jones, Jennifer L </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0F6CA12EAA9348059A4CBB1ES829AF244-
JENNIFER.JO>

To: DeLancey, Siobhan; Norris, Anne

CcC: Reimschuessel, Renate; Hartogensis, Martine
Sent: 10/22/2018 3:47:38 PM

Subject: RE: Please advise-Fwd: DCM question

Thank you both! T'll use your format, Anne, and incorporate Siobhan's suggestion.

From: DeLancey, Siobhan <Siobhan.Delancey(@fda.hhs.gov>

Date: October 22, 2018 at 10:45:45 AM CDT

To: Norris, Anne <Anne.Norris@fda.hhs.gov>, Jones, Jennifer L <Jennifer.Jones@@tda.hhs.gov>
Cc: Reimschuessel, Renate <Renate Reimschuessel@fda.hhs.gov>, Hartogensis, Martine
<Martine Hartogensis@ftda.hhs.gov>

Subject: RE: Please advise-Fwd: DCM question

B5 :’

From: Norris, Anne

Sent: Monday, October 22, 2018 11:42 AM

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>; DeLancey, Siobhan <Siobhan.Delancey@fda.hhs.gov>
Cc: Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>; Hartogensis, Martine
<Martine.Hartogensis@fda.hhs.gov>

Subject: RE: Please advise-Fwd: DCM question

Hi Jen,

Here’s a suggestion below. B5

B5

B5

CATtRE e of FDAS public ndtification on 7712718, FDA had Téceivéed sporadic reports invalving 30 dogs and
seven cats. Since that update, we have received approximately 110 additional reports of dilated cardiomyopathy
involving approximately 120 dogs and one cat. Those numbers are current as of August 23, 2018.]

Hope that helps. Glad to help modify as needed.

Thanks,
Anne

From: Jones, Jennifer L
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Sent: Monday, October 22, 2018 11:30 AM

To: DelLancey, Siobhan <Siobhan.Delancey@fda.hhs.gov>; Norris, Anne <Anne.Norris@fda.hhs.gov>
Cc: Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>; Hartogensis, Martine
<Martine.Hartogensis@fda.hhs.gov>

Subject: Please advise-Fwd: DCM question

Hi Comms Team,

B5

B5

| Thank you as always, Jen

From: Joshua A Stern <jstern@ucdavis.edu>

Date: October 19, 2018 at 12:12:22 PM CDT

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>, Reimschuessel, Renate
<Renate.Reimschuessel@fda.hhs.gov>

Subject: DCM question

HI Jennifer & Renate -

I’'m giving a presentation at the ACVIM Cardiology conference (all board certified vet cardiologists will be the
audience) and I'm giving an update on our work in golden retrievers. | will however be highlighting that goldens
are a bit different and may not represent the problem so accurately.

| was hoping | could get a tiny bit of general info from you to update my slides. I'm happy to chat by phone if
that is easier.

Here a few questions - that | would love to know if you are able to answer:

1.} how many confirmed cases are now part of your investigation (dogs, vs. cats)

2.} How many of your confirmed cases have measured low taurine levels

3.) Can you give me any idea of breed distribution (how many goldens, what are the top breeds, etc)

4.) Have all of the companies that manufacture diets fed to the cases been notified of the case being reported?
If possible roughly how many diets are found in your case investigation (more than 20, more than 50, more than
100, etc)

| really appreciate your help if possible. The cardiologists would love to have a tiny bit more info and I'min a
position to pass this on to a captive audience tomorrow afternoon.

Also I'll be reviewing the recommendations for reporting and necropsy info too - so this will hopefully give the
investigation a bit of a boos.

Best

Josh

Joshua Stern, DVM, PhD, DACVIM (Cardiology)
Associate Professor of Cardiology

Department of Medicine & Epidemiology
University of California Davis; CCAH Room 258
(614) 390.1516 cell (530) 752.2475 office
jstern@ucdavis.edu

Associate Editor - Journal of Veterinary Cardiology
www.journals.elsevier.com/journal-of-veterinary-cardiology
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From: Jones, Jennifer L </o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=0f6ca12eaa9348959a4cbb1e829af244-Jennifer.Jo>
To: Joshua A Stern

CcC: 'Reimschuessel, Renate (Renate.Reimschuessel@fda.hhs.gov)'
Sent: 11/2/2018 3:09:39 PM
Subject: RE: DCM question

Good morning Josh,

Thank you for your patience. At this time, we are limited in the information we can provide, as this is an ongoing
investigation. We are eager to cooperate and as soon as we are able to share more, we’'ll be sure to let you
know. We are planning to publicly share updates in the investigation as it progresses and will definitely reach out
as that goes forward to make sure that you are briefed on the latest.

At the time of FDA’s public notification on 7/12/18, FDA had received sporadic reports involving 30 dogs and
seven cats. Since that update, we have received approximately 110 additional reports of dilated cardiomyopathy
involving approximately 120 dogs and one cat. Those numbers are current as of August 23, 2018.

Andrea Fascetti mentioned you'd be interested in looking at the urine Taurine data we’ve collected. We're
interested in sharing that data but must first establish a Material Transfer Agreement. I’'m working with our team
here to get it written and will send it to you for approval/signature. Did you want to add any other collaborators
other thani B6 ? Please let me know.

Thank you and take care,
Jen

Jennifer Jones, DVM
Veterinary Medical Officer
Tel: 240-402-5421

U5 FOOD & DRUG
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From: Jones, Jennifer L

Sent: Monday, October 22, 2018 9:26 AM

To: Joshua A Stern <jstern@ucdavis.edu>; Reimschuessel, Renate <Renate.Reimschuessel@fda.hhs.gov>
Subject: Re: DCM question

Hi Josh,
I've been at a conference the last week and will get back with you. I'm sorry for the belated response.
Jen

From: Joshua A Stern <jstern@ucdavis.edu>

Date: October 19, 2018 at 12:12:22 PM CDT

To: Jones, Jennifer L <Jennifer.Jones@fda.hhs.gov>, Reimschuessel, Renate
<Renate.Reimschuessel@fda.hhs.gov>

Subject: DCM question

HI Jennifer & Renate -

I’'m giving a presentation at the ACVIM Cardiology conference (all board certified vet cardiologists will be the
audience) and I'm giving an update on our work in golden retrievers. | will however be highlighting that goldens
are a bit different and may not represent the problem so accurately.

| was hoping | could get a tiny bit of general info from you to update my slides. I'm happy to chat by phone if
that is easier.
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Here a few questions - that | would love to know if you are able to answer:

1.) how many confirmed cases are now part of your investigation (dogs, vs. cats)

2.} How many of your confirmed cases have measured low taurine levels

3.) Can you give me any idea of breed distribution (how many goldens, what are the top breeds, etc)

4.) Have all of the companies that manufacture diets fed to the cases been notified of the case being reported?
If possible roughly how many diets are found in your case investigation (more than 20, more than 50, more than
100, etc)

| really appreciate your help if possible. The cardiologists would love to have a tiny bit more info and I'min a
position to pass this on to a captive audience tomorrow afternoon.

Also I'll be reviewing the recommendations for reporting and necropsy info too - so this will hopefully give the
investigation a bit of a boos.

Best

Josh

Joshua Stern, DVM, PhD, DACVIM (Cardiology)
Associate Professor of Cardiology

Department of Medicine & Epidemiology
University of California Davis; CCAH Room 258
(614) 390.1516 cell (530) 752.2475 office
jstern@ucdavis.edu

Associate Editor - Journal of Veterinary Cardiology
www.journals.elsevier.com/journal-of-veterinary-cardiology
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time (2-3 hours). The pathogenesis of water intoxication includes hyponatremia, followed by cerebral
edema, seizures and death.

Like water, too much of a good thing such as the antioxidant vitamin A, can have acute toxic effects
leading to hepatotoxicity [1] or chronic high levels can have a pro-oxidant effect [2]. Something as
innocent as licorice, when consumed in large amounts may be harmful. For example, Bannister and
associates reported hypokalemia leading to cardiac arrest in a 58-year-old woman who had been eating
about 1.8 kg of licorice per week [3]. This licorice intoxication (dubbed “glycyrrhizism” after
glycyrrhizic acid, the active component of licorice), has an effect resembling that of aldosterone, which
suppresses the renin-angiotensin-aldosterone axis, resulting in the loss of potassium. Clinically,
hypokalemia with alkalosis, cardiac arrhythmias, muscular symptoms together with sodium retention
and edema, and severe hypertension are observed. The syndrome may develop at a level of 100 g
licorice per day but gradually abates upon withdrawal of the licorice [4].

Recently, public health and social agendas have become more proactive in food toxicology, such as
regulating (or outright banning) trans fats or “endocrine disruptors” in foods on the basis of public
safety, including a suggestion of removing the generally recognized as safe (GRAS) status for salt [5].
These agendas lose sight of the basic principle of toxicology that “the dose makes the poison” and that
demanding “safety per se” or “safe at any dose”, for all foods and ingredients is a non-starter and as a
concept, was abandoned with the adoption of the Federal Food and Drug Act (FFDCA) in 1958. For
their part, the regulators can limit amounts of potentially toxic substances allowed in food and in those
circumstances where setting limits is not effective and public health policy makers provide the public
with sufficient information (e.g., label information), where possible, to protect the consumer from
reasonably foreseeable problems. Labeling requirements by the FDA provide the consumer with
helpful information about content of fats, carbohydrate, protein, potential allergens, caloric value, efc.,
but do not provide information about toxins that may be inherent in the foods or formed during
processing. Because some food toxins cannot be removed from foods and others may be created during
processing or cooking, consumption of small quantities of food toxins is unavoidable. The purpose of
this review is to illustrate the potential risks of these toxins when consumed at concentrations normally
present in foods and the steps taken by regulators to mitigate exposure where possible. Although
regulatory information from countries other than the United States is included, FDA legislation is
emphasized. Readers from other countries are advised to consult regulations for their specific region,
because regulations and regulatory practices in other countries may differ from those in the United States.

2. Regulatory Accommodation

Foods are regarded as such because they are edible—they cannot be unpalatable or toxic—and;
foods must have nutritional, hedonic or satietal value—otherwise there would be no point in
consuming them. Therefore, in the absence of a spontaneous change or contamination, the concept of a
toxic food per se would seem to be an oxymoron. How then, could a food be toxic and still be
considered a food—there are two principal means: (1) an ordinarily non-toxic food has become toxic,
if even for a small subpopulation; and (2) over-consumption of an ordinarily non-toxic food. This shift
between toxic and non-toxic or toxic only for a select group has the potential for creating headaches for
regulatory agencies charged with protecting the health of the public, but as the reader will see in the
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following pages, the FDA and other regulatory agencies have created some thoughtful and pragmatic
solutions for achieving a balance of acceptable risk and unavoidable circumstances.

The large diversity of acceptable foods made it difficult for the framers of the Federal Food Drug
and Cosmetic Act (FFDCA) to define what a food could be, so they settled on the pragmatic definition
provided in §201(f) [6]:

The term “food” means (1) articles used for food or drink for man or other animals, (2) chewing gum, and
(3) articles used for components of any such article.

The framers are to be congratulated on their realistic approach, but a little interpretation is required.

2

In the first clause “...articles used for food...” includes what humans and animals will eat as such
(including eggs, meat, kohlrabi, Velveeta® cheese and angel food cake). The third clause “articles used
for components of any such article,” are simply those substances used to make food (defined in the first
clause)—therefore, anything approved for addition to food, becomes a part of the food. The second
clause was more of a political consideration than anything else, as there was some disagreement
whether chewing gum was swallowed or expectorated; the swallowers prevailed and chewing gum is
regulated as a food. Had the majority determined that chewing gum was expectorated (as is evident on
a sidewalk outside of any theater or church), it would have been classified with breath mints (which are

(13

not swallowed) and are therefore regulated as a cosmetic, whose function is to “...promote
attractiveness...” of the body [6]. It has also been ruled by the FDA that proposed dietary supplements
(which are regulated as a subset of foods) meant to be held in the mouth, followed by expectoration,
are not dietary supplements, because they are not swallowed.

The definition of food has generally held since the 1958 definition, although it was changed slightly
in the 7th Circuit in 1983, to now indicate that a food is something consumed “.. primarily, for [it’s]
taste, aroma or nutritive value.” This court decision did not radically change the definition of food from
the original context, but in this particular case, prohibited the use of a food extract for therapeutic
intent (i.e., amylase isolated from kidney beans as an inhibitor of carbohydrate breakdown and
marketed for weight loss—so-called “starch blockers”).

In general, the law prohibits the sale of food “if it consists in whole or in part of any filthy, putrid, or
decomposed substance, or if it is otherwise unfit for food” (in practice, “fitness” can be quite
subjective). Also, some foods which are ordinarily safe to eat may become unsafe, as described in §402
of the FFDCA [7]:

§402. A food shall be deemed to be adulterated—(a) (1) If it bears or contains any poisonous or deleterious
substance which may render it injurious to health; but in case the substance is not an added substance such
food shall not be considered adulterated under this clause if the quantity of such substance in such food does

not ordinarily render it injurious to health. ..

The first part of §402 is clear; if a food contains a poisonous or deleterious substance it cannot be
used as a food—a fairly broad standard. The second part of the section “...but in case the substance is
not an added...the quantity of such substance does not ordinarily render it injurious to health...”
requires an explanation. This clause simply means that although toxic substances may be present in
foods, the food is not adulterated if the amount present in the food is not ordinarily injurious to health.
For example, tomatine in tomatoes, psoralens in celery or glycoalkaloids in potatoes are normally
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present in concentrations that are not harmful; however, in the event these amounts are increased
(through such processes as breeding, mishandling during harvesting, storage or transportation) and
become harmful, these foods are then considered to be adulterated. This second and narrower part of
the statute is followed up in §406 of the FFDCA [8]:

§406 Any poisonous or deleterious substance added to any food, except where such substance is required in
the production thereof or cannot be avoided by good manufacturing practice shall be deemed to be unsafe for
purposes of the application of clause (2) (A) of section 402(a); but when such substance is so required or
cannot be so avoided, the Secretary shall promulgate regulations limiting the quantity therein or thereon to
such extent as he finds necessary for the protection of public health, and any quantity exceeding the limits so

fixed shall also be deemed to be unsafe for purposes of the application of clause (2) (A) of section 402(a).

§406 then, allows the FDA to establish tolerances for these unavoidable contaminants, that is, a
food may contain a toxin (such as mercury), if the presence of that toxin is (a) unavoidable and (b)
under the level tolerated, the food is not considered to be unsafe. Because establishing a “tolerance”
requires an extensive rule-making process, the FDA has adopted the use of “action levels”, which are
non-binding guidelines [9]. For food ingredients (e.g., additives), potentially harmful constituents or
contaminants are addressed by limiting the amount present in the specifications; higher than allowed
amounts render the ingredient and the food to which it has been added, adulterated.

A few potential foods are banned outright by regulation such as the slaughter of companion animals
(cats, dogs and horses) for food, offal and colostrum or those foods whose preparation is regulated by
guidelines other than current good manufacturing practices (e.g., pufferfish preparation). Some
naturally sourced substances (while present in some foods) are banned for addition to food for reasons
of safety and include safrole, calamus and coumarin (a full list of which may be seen in 21 Code of
Federal Regulations (CFR) 189). Other foods which may contain toxic substances, such as prussic acid
in peach leaves, B-thujone in wormwood, saxitoxin in seafood, efc., are controlled by regulation
through the use of tolerances, or more correctly, specifications for the product that limit the amount of
toxin that may be present. For those foods or ingredients with potential for harm, but not addressed by
a specific regulation, action level, ezc., the reference in the FFDCA to substances “unfit for food” and
flowing from that provision, Sections 402 and 406 of the FFDCA, apply. That is, the lack of a specific
action taken by the FDA (or any regulatory agency), for a potentially harmful substance is not a license
to market that substance.

3. Factors Driving the Acceptance of Certain Foods

Beyond the basic requirements of nutritional or hedonic value, the concept of exactly what
constitutes food is largely culturally based; that is, the consumption of pork, shellfish, eel, “rocky
mountain oysters”, cracklings, chitlin’s (chitterlings), brain, monkey, guinea pig, dog, snake, insects
and arachnids, efc., may be prohibited by religious practices or a matter of personal taste and, in the
case of brains (or neural tissue) at least from cattle, has recently become no longer acceptable.
Interestingly, there are no fruits or vegetables on any theocratic forbidden list.

There are some personal prohibitions that are genetically driven, but may not be perceived as a
“toxicity” concern. For example, a genetic variant has been described for cilantro, which is perceived
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by some people as having an unpleasant soapy taste or rank smell [10]. Another, better known variant
is the ability to taste phenylthiourea (also known as phenylthiocarbamide, PTU or PTC) [11]. The
ability to taste and smell certain substances may be key to evolutionary survival, as while the alkaloids
of many potentially poisonous plants confer a bitter flavor, Goff and Klee have indicated that certain
flavors and odors may also provide sensory cues for nutritional value of some plants [12]. For example,
the characteristic odor profile of tomato (e.g, “tomato”, “green”, or “grassy”’) are derived from
cis-3-hexenal, cis-3-hexenol and frams-hexenal along with visual cues, to promote repeated
consumption of an enjoyable food. In the context of promoting consumption of a specific food anosmia
(lack of odor perception) or “specific anosmia” (which may be genetically based), will put the
individual at a competitive disadvantage in food selection. Persistent or total anosmia also represents a
clear safety hazard as the individual could not detect the tell-tale signs of decay or putrefaction of
unfit foods.

There are some food prohibitions that are medically driven, as the result of genetics or autoimmune
disease, as shown in Table 1.

Table 1. Medically driven food prohibitions (compiled from NORD [13]).

Disease/Syndrome | Causative Food Cause Comment
Disaccharide Sucrose, dextrins | Autosomal recessive trait characterized by Attacks characterized by bloating and
intolerance the deficiency or absence of enzymes sucrase | diarrhea.

and isomaltase in the intestine.

Favism Broadbean (Vicia | X-linked recessive trait resulting in low Hemolytic anemia may result from

fava) amounts of glucose-P-dehydrogenase. consumption of offending foods.
Several subtypes known.

Galactosemia Galactose and Autosomal recessive trait with low levels of | High levels of galactose in the blood
lactose (dairy any one of three enzymes directly responsible | results in hepatomegaly, cirrhosis, and
products) for galactose metabolism. renal failure. Infant mortality is ~75%.

Gluten intolerance | Wheat, barley, Autoimmune disease Sensitivity to storage protein (gliadin) in
gluten containing some grains.
foods

Lactose intolerance | Dairy products Inborn error of metabolism—Ilow or no Lactase is required to cleave lactose (a

lactase enzyme in the intestine. disaccharide of galactose and glucose).

Bloating and diarrhea may develop.

Omithine Dietary nitrogen | X-linked recessive disorder resulting in low Although usually first seen in neonates,

transcarbamylase (primarily meat) | production of hepatic ornithine there may be an adult onset.

deficiency transcarbamylase interrupting the urea cycle Citrullinemia is another genetic disease
and leading to accumulation of ammonia. affecting the urea cycle.

Phenylketonuria Phenylalanine in | Autosomal recessive trait characterized by Leads to accumulation of phenylpyruvate

(PKU discase) foods inadequate hepatic phenylalanine which may accumulate in the brain and
hydroxylase. lead to seizures, mental retardation, efc.

Products containing phenylalaine must be
labeled.
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Refractory sprue Wheat, barley Autoimmune disorder triggered by gliadin, | Unlike common celiac sprue, adherence to a
and rye a gluten storage protein. gluten-free diet may not cause symptoms to
abate.

Trimethylaminuria Fish Autosomal recessive resulting in low Fish odor syndrome. Failure to breakdown
production of flavin containing trimethylamine, a build of which results in a
monoxygenase enzyme 3 (FMO3). fish odor.

Very long chain Very long chain | Autosomal recessive trait resulting froma | Prevents mitochondrial metabolism of very

Acyl CoA fatty acids mutation in the HADHA gene. long chain fatty acids.

dehydrogenase

deficiency (LCAD)

Other medically driven prohibitions include food allergies, the most common of which are to milk,
egg, fish, crustacean shellfish, tree nuts, wheat, peanuts and soybeans which account for 90% of all
food allergies in the US. The Food Allergen Labeling and Consumer Protection Act of 2004
(FALCPA), effective January 1, 2006, requires labeling of any product containing these ingredients or
a protein derived from one of these offending foods or incidental additives or flavors derived
therefrom. Exceptions are limited to any highly refined oil derived from a major food allergen
(e.g., peanut or soybean oil) or any food ingredient exempt from labeling under a pefition or
notification process specified in the law [14].

There are also a number of food-drug interactions, the consumption of one interfering with the
metabolism of the other, which may result in an enhanced or abated effect of the drug (Table 2).

Table 2. Food drug interactions (used with permission from Kotsonis and Burdock [15]).

Enzyme or Food Drug
Transporter
CYP1A2 Caffeine, theophylline, grapefruit juice Clozapine, fluvoxamine,
(naringen and furanocourmarins bergmottin  imipramine
and dihydroxybergamotin), grape juice,
cruciferous vegetables, apiaceous
vegetables, cooked meat
CYP2E1 Watercress and possibly other Ethanol, halothane, enflurane
isothiocyanate-containing cruciferous
vegetables; polyunsaturated fatty acids (comn
oil, menhaden oil)
CYP3A4 Grapefruit, orange juice, red wine, possibly  Ketoconazole, cyclosporine,
other polyphenol-containing substances, St.  erythromycin, protease inhibitors,
Johns wort, garlic HMG-CoA reductase inhibitors
UGT and GST Brussels sprouts, cabbage, watercress, Acetaminophen, oxazepam,
broccoli morphine, ibuprofen
P-glycopeptide and Vegetables, fruit juice, St. Johns wort Digoxin, cyclosporine, parvastatin
OATP

UGT: uridine diphosphae glycuronosyltransferases; GST: glutathione-S-transferases; OATP: organic anion
transporting polypeptides.
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4. Toxin Incorporation during Growth, Storage or Processing
4.1. Environmental contaminants
4.1.1. Selenium in grain

Selenium (Se) enters the food chain via plant and microorganism conversion of inorganic selenium
to organically bound forms [16]. Selenium toxicity (i.e., selenosis), caused by excessive selenium
intake, has occurred on a large scale in seleniferous regions in China as the result of increased
consumption of selenium-containing foods (approximate daily intake of 3—6.5 mg Se/day) [17]. The most
common symptoms of selenosis are loss of hair, deformity, and loss of nails. Other reported symptoms
include increased blood selenium levels, diarrhea, fatigue, a garlic-like odor of the breath and bodily
secretions, irritability, peripheral neuropathy, and skin lesions [18]. Selenium intake levels that cause
selenosis have not yet been well defined. Studies in China suggest that approximately 3—5 mg/day
(0.05-0.08 mg/kg/day) will cause selenosis. Residents of seleniferous regions in South Dakota who
consumed approximately 700 pg selenium/day (0.01 mg/kg/day) showed no symptoms of selenosis.
The EPA has proposed an oral reference dose (RfD) of 0.005 mg/kg bw/day, or 350 pg/day [19].

4.1.2. Methyl mercury in seafood

Exposure to elemental mercury is relatively rare, although was once an occupational disease of hat
manufacturers as elemental mercury was used for the curing of animal pelts. Inhalation of the mercury
fumes led to mental deterioration and subsequently named “mad hatter syndrome” [20].

Of interest to food toxicology, is the methyl derivative, methyl mercury, formed by bacterial action
in an aquatic environment from anthropogenic and natural sources of elemental mercury.
Anthropogenic sources include burning of coal (which contains mercury), chloralkali process and other
sources of elemental mercury into aquatic environments. In the case of Minamata, Japan, there was a
direct discharge of methyl mercury into the environment. Methyl mercury exposure may cause
neurological paresthesias, ataxia, dysarthria, hearing defects and death. Developmental delays have
been documented in children borne of mothers exposed to methyl mercury [21]. Other than direct
exposure to methyl mercury, exposure usually comes about as the result of methyl mercury becoming
incorporated into the food chain, moving up as each predator consumes the smaller and less fortunate
animal. Near the peak of the food chain, methyl mercury becomes concentrated in fish including,
bonito (Sarda spp.), halibut (Hippoglossus spp.), mackerel (Scomberomorus spp.), martlin
(Makaira spp.), shark (all species), swordfish (Xiphias gladius), and bluefin tuna (Thunnus spp.). The
selection of these species was based on historical data on levels of methyl mercury found in fish
consumed in the U.S. The selection was also based on an FDA action level of 1.0 ppm in the edible
portion of fish [22]. However, the allowable level of mercury depends on whether the mercury was
“added”; that is, did the presence of mercury arise from an anthropogenic source (i.e., was the fish
caught in an area known for mercury discharge), or was not added and the result of mercury naturally

present in the environment [23].
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4.2. Naturally formed substances
42.1. B-Thujone

Thujone, a monoterpene ketone, is the primary constituent of essential oils derived from a variety of
plants, including sage (Salvia officinalis), clary (Salvia sclarea), tansy (Tanacetum vulgare),
wormwood (Artemisia spp. and white cedar (7Thuja occidentalis L.) [24]. Essential oils from these
plants are used in herbal medicines, as flavorings in alcoholic drinks and fragrances throughout the
world. Thujone is potentially toxic and the presence of alpha- or beta-thujone in food and beverages is
regulated by law in several countries. In the US, thujone as an isolated substance is banned as an
ingredient to be added to food and many of the natural thujone-containing plant oils (e.g., wormwood,
white cedar, oak moss (Evernia prunastri) and tansy) are used as flavorings in food under the condition
that the finished food is thujone-free [25]. Absinthe (made from wormwood) contains significant levels
of thujone and is available in Spain, Denmark and Portugal. Wormwood itself is a popular flavoring
for vodka in Sweden, while vermouth, chartreuse, and Benedictine all contain small levels of thujone
[26]. Sage oil is used to provide the characteristic flavor in sausages, meats, condiments and sauces,
and contains approximately 20-30% thujone (alpha- and beta-) [27,28]. Both alpha- and beta-thujone
act as noncompetitive blockers of the gamma-aminobutyric acid (GABA)-gated chloride channel [29].
The essential oils of sage, hyssop (Hyssopus officinalis L.), and cedar all contain thujone and have been
cited to have caused central nervous system effects characterized by tonic-clonic or solely clonic
convulsions [30]. Thujone is believed to be the toxic agent in absinthism, a syndrome produced by the
chronic use of absinthe, made from the essence of wormwood. The syndrome is characterized by
addiction, hyperexcitability and hallucinations. The debilitating illnesses suffered by Vincent Van
Gogh and Henri de Toulouse-Lautrec have been linked to absinthism, while the toxicity of thujone was
a major factor in banning absinthe in the early 1900s [31]. A published case report detailed a male
subject that drank about 10 mL of essential oil of wormwood (believing it was absinthe) and became
agitated, incoherent and disoriented, subsequently developing renal failure [32]. The no observable
effect limit (NOEL) for convulsions in subchronic toxicity studies in female rats was 5 mg/kg bw/day
[24]. Detoxification of thujone is thought to occur via CYP450-dependent oxidation and subsequent
glucuronidation and excretion [33]. The FDA limits exposure to 3-thujone from Artemisia spp., when
used as a natural flavoring substance or natural substance used in conjunction with flavors
(21 CFR 182.20).

4.2.2. Prussic acid in cherry, apple and peach pits

Prussic acid (also known as hydrocyanic acid, hydrogen cyanide, or cyanide) is formed when
cyanogenic glycosides found in leaves, cherry, apple and peach pits, oak moss and other plant tissues
are damaged and come into contact with befa-glycosidase or emulsion enzymes. The enzymes release
the cyanide from the glycoside, and the cyanide prevents the body’s cells from utilizing oxygen,
resulting in cellular necrosis and tissue damage. The mucous membranes and blood are bright red as
they are oxygenated, but the cells in the tissues cannot utilize the oxygen. Clinical signs of prussic acid
poisoning include rapid breathing, trembling, incoordination and in extreme cases, respiratory and/or
cardiac arrest [34]. Many fruit trees contain prussic acid glycosides in the leaves and seeds, but only
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negligible levels are present in the fleshy parts of the fruit [35]. In the west African tropics, cassava is
consumed as a dietary staple and inappropriate handling of the cassava prior to processing and
consumption can result in a chronic form of cyanide poisoning termed “tropical ataxic neuropathy”, the
result of demyelinization of the optic, auditory, and peripheral nerve tracts [36].

Prussic acid as found in flavoring ingredients is limited to 25 ppm in cherry pits (Prunus avium L.
or P. cerasus L.), cherry laurel leaves (Prunus laurocerasus L.), elder tree leaves (Sambucus nigra L.),
and peach leaves (Prunus persica (L.) Batsch) (21 CFR 172.510); although the extract of bitter almond
(Prunus amygdalus Batsch, Prunus armeniaca L., or Prunus persica (L.) Batsch) must be prussic acid
free (21 CFR 182.20). There are no FDA regulations or guidelines restricting the presence of prussic
acid in apple seed (Malus spp.), probably because extracts of these seeds have no economic value as

flavor ingredients.
4.2.3. Hypericin in St. John’s wort

St. John’s wort (Hypericum perforatum; Figure 1) 1s an herbal thought to alleviate symptoms of
depression, and standardized extracts of St. John’s wort are consumed typically in tablet or capsule
form. The major active antidepressive constituents in St. John’s wort are thought to be hyperforin and
hypericin [37,38]. The mechanism of action is not fully understood, but may involve inhibition of
serotonin (5-HT) reuptake, similar to conventional antidepressive drugs. In this manner, hyperforin and
hypericin taken in conjunction with other serotonin reuptake inhibitors may contribute to
serotonin syndrome, a potentially life-threatening elevation of serotonin in the central nervous system.
Hyperforin is also known to induce cytochrome P450 enzymes CYP3A4 and CYP2C9, which can lead
to increased metabolism of certain drugs and decreased clinical response [39].

Figure 1. St. John’s wort (Hypericum perforatum) [40].

In large doses, St. John’s wort is poisonous to grazing animals, with published cases of livestock
poisoning characterized by general restlessness and skin irritation, hindlimb weakness, panting,
confusion, depression and in some instances, mania and hyperactivity resulting in the animal running
in circles until exhausted [41]. In humans, consumption of St. John’s wort may result in
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photosensitization, and at high continuous doses, some liver damage may occur [39]. The FDA limits
exposure to St. Johns wort (Hypericum perforatum), including the leaves, flowers, and caulis, by
mandating that only hypericin-free alcohol distillate form may be used and then, only in alcoholic
beverages (21 CFR 172.510).

4.2.4. Goitrogens (glucosinolates) in Brassica spp.

Certain raw foods have been found to contain substances that suppress the function of the thyroid
gland by interfering with the uptake of iodine, an essential nutrient in growth, cognitive function, and
hormonal balance. A lack of functional iodine is known to result in cognitive deficiencies
(e.g., Cretinism). The decrease in iodine uptake causes the thyroid gland to enlarge, forming a goiter.
Foods that have been identified as goitrogenic include spinach, cassava, peanuts, soybeans,
strawberries, sweet potatoes, peaches, pears, and vegetables in the Brassica genus, which include
broccoli, brussels sprouts, cabbage, canola, cauliflower, mustard greens, radishes, and rapeseed [42].
Goiter has also been attributed to the consumption of large quantities of uncooked kale or cabbage.

High temperatures (i.e., cooking) inactivate the goitrogenic substances, collectively termed
glucosinolates. Cassava (Manihot esculenta) is an essential dietary source of energy in the tropics, but
contains high levels of linamarin, a glucosinolate. Cassava must be properly processed-dried, soaked in
water or baked to effectively reduce the linamarin content [43]. Glucosinolates are sulfur-containing
substances that are metabolized in the body by thioglucosidase to form thiocyanate, isothiocyanate,
nitriles and sulfur. Under certain conditions the isothiocyanates undergo cyclization to form goitrins,
increasing their potent goitrogenic activity. The oils from rapeseed (Brassica napus) must be analyzed
for potential goitrins to circumvent potential goitrogenic activity when consuming these oils [44]. No
FDA regulations were located for permissible concentrations of glucosinolates in human food.
Glucosinolates (calculated as epi-progoitrin) and goitrin are limited to not more than 4% and 0.1%
(respectively) of the seed meal of Crambe abyssinica (Crambe meal) obtained after the removal of the
oil and used as an animal feed ingredient (21 CFR 573.310).

4.2.5. Erucic acid in rape

Rape (Brassica napus L. or Brassica campestris L.) is an annual herb of the mustard family native
to Europe and is grown in the United States because it produces oil-rich seeds for cooking oil [45].
Rapeseed oil had been used for hundreds of years as oil for lamps and more recently as machine oil
lubricant. Widespread use of rapeseed oil as a food ingredient was not considered until the late 1940s
and 50s. However, early studies found that feeding high levels of rapeseed oil to rats significantly
increased cholesterol levels in the adrenal glands and lipidosis in the cardiac tissue [46,47]. This effect
was also noted in chickens, ducks and turkeys fed high levels of rapeseed oil, resulting in growth
retardation, mortality, and a thickening of the epicardium and increased fibrous tissue in different areas
of the myocardium [48]. Erucic acid was identified as the causative agent of these effects of rapeseed
oil. Erucic acid is a long-chain fatty acid with one unsaturated carbon-carbon bond (C22:1). High
levels of erucic acid have been liked to fatty deposit formation in heart muscle in animals [49]. Erucic
acid is poorly oxidized by the mitochondrial B-oxidation system, especially by the myocardial cells,
which results in an accumulation of erucic acid, producing myocardial lipidosis which has been
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reported to reduce the contractile force of the heart [5S0]. Although myocardial lipidosis due to erucic
acid consumption has not been confirmed in humans, animal feeding studies confirmed the formation
of myocardial lipidosis in a variety of animal species in a dose-dependent manner, which has been the
standard assessment by government agencies of potential adverse effects in humans. Canola oil is
obtained from Canola (Canadian oil, low acid), a rapeseed variety that was conventionally bred in the
late 1970s in Canada to contain reduced levels of erucic acid and glucosinolates [51,52]. The FDA
limits the amount of erucic acid in Canola oil to no more than 2% of the component fatty acids
(21 CFR 184.1555).

4.2.6. Furocoumarins

Furocoumarins represent a family of natural food constituents with phototoxic and photomutagenic
properties. They are found mainly in plants belonging to the Rutaceae (e.g., citrus fruits) and
Umbelliferae (e.g., parsnip, parsley, celery, carrots) families. Furocoumarins are produced in response
to stress, to aid plants in defense against viruses, bacteria, fungi, insects and animals, and are regarded
as natural pesticides [53]. Concentrations may also increase after exposure to UV radiation, changes in
temperature, prolonged storage, or treatment with hypochlorite or copper sulfate (Chaudhary et al., as
cited in Wagstaff 1991 [53], p. 270 and Beier ef al., as cited in Ashwood-Smith [54], p. 916).

The three most active furocoumarins in producing photodermatitis are psoralen, S-methoxypsoralen
(5-MOP, bergapten), and 8-methoxypsoralen (8-MOP, xanthotoxin or methoxsalen) [55]. In the
presence of near UV light (320-380 nm), these three linear furocoumarins can form adducts with DNA
and DNA-crosslinks. The consequences of these photoadditions to cells are cell death, mutations and
chromosome aberrations [54]. In the presence of ultraviolet A radiation, S-MOP and 8-MOP produce
skin tumors in experimental animals. At a chronic dose of 37.5 mg/kg bw/day in the diet, 8-MOP
produces increased incidences of tubular cell hyperplasia, adenomas, and adenocarcinomas of the kidney
and carcinomas of the Zymbal gland in rats [56]. Cases of skin cancer have been reported in patients
treated with 8-MOP and long-wave ultraviolet light for treatment of psoriasis or mycosis fungoides
[57,58]. TARC has classified 5-MOP and 8-MOP plus ultraviolet radiation in group A (probably
carcinogenic in humans) and in group 1 (carcinogenic to humans), respectively [57,59].

Citrus fruits, especially grapefruit, produce a variety of chemicals in their peels that may have
adverse interactions with drugs. Typically, citrus fruit juice is produced utilizing the whole fruit,
including the peel. One chemical found in the peel is bergamottin (also known as bergamot), a natural
furanocoumarin that is known to inhibit some isoforms of the cytochrome P450 enzyme (CYP) 3A4
[60]. Inhibition of this enzyme prevents oxidative metabolism of certain drugs, resulting in an elevated
concentration of a drug in the bloodstream [61]. Bergamot and other chemicals in citrus (e.g., lime,
grapefruit, orange, lemon) oils [62] are also phototoxic, causing significant toxicity to the skin when
exposed to sunlight [63]. 5-Methoxypsoralen, the most phototoxic constituent of bergamot oil, showed
mutagenic activity in bacterial assays and clastogenic effects in mammalian cells in culture when
exposed to UV light [64].

Celery reportedly contains 100 ppb psoralens (100 micrograms/kg) and parsnips as much as 40 ppm
(40 mg/kg) [65]. The estimated dietary intake of furocoumarins for people eating furocoumarin-containing
foods (est. 80% of the population) is 1.31 mg/day [53], which is approximately 0.022 mg/kg bw/day
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for a 60 kg human. This is approximately 1000-fold lower than the 13-week dietary no observable
adverse effect level (NOAEL) for liver toxicity in the rat (25 mg 8-MOP/kg bw/day) and 1700-fold
lower than the dietary dose that has been shown to induce cancer in rats (37.5 mg/kg). Therefore, the
risk of developing liver toxicity or cancer due to ingestion of psoralens in the diet is low.

In humans, the phototoxic threshold dose of furocoumarin mixtures after dietary exposure is of the
order of 10 mg 8-MOP plus 10 mg 5-MOP, which is equivalent to about 15 mg 8-MOP per person.
This phototoxic threshold dose is not reached by the consumption of celery roots and other
conventional vegetables under normal dietary habits, which result in intake of approximately 2—-8 mg
furocoumarins per person [66]. Therefore, ordinarily dietary exposure to psoralens is not considered to
be a significant risk for development of photodermatitis, albeit the margin of safety is low [65]. There
are no FDA regulations or guidelines specific to the presence of furocoumarins in food.

4.2.7. Amylase inhibitors

Naturally occurring inhibitors of a-amylase are found in aqueous extracts of wheat, rye and kidney
beans. The physiological role of a-amylase inhibitors in plants is not well understood, but may protect
them against insect infestation. In mammals, some amylase inhibitors have been shown to attenuate the
normal increase in blood glucose that occurs after ingestion of starch. However, since a-amylase
inhibitors have been shown to be inactivated by gastric acid, pepsin or pancreatic proteinases, their
potential as “starch blockers” is limited [67]. a-Amylase inhibitors were once added to foods as “starch
blockers” to limit carbohydrate absorption for the purpose of weight loss; however, the FDA later
determined that at least this use of a-amylase inhibitors was as drug, and they were consequently taken
off the market [68].

a-Amylase inhibitor protein is a major allergen (referred to as Asp o 2) that has been implicated in
the development of occupational toxicity known as “baker’s asthma disease” [69]. Although a-amylase
inhibitor protein is naturally found in wheat flour, it is also found in flour in which a-amylase from
Aspergillus oryzae has been added to enhance carbohydrate fermentation by yeast [70]. Consequently,
a-amylase inhibitor protein can be potentially found in baked products that are derived from sources
other than wheat. Cases of food allergy have been reported in people ingesting bread containing
a-amylase inhibitor protein. Symptoms of allergy include sneezing, rhinorrhea, oropharyngeal itching,
hoarseness, cough and dyspnea [71].

High a-amylase inhibitor activity against human salivary a-amylase has been found in wheat flour
(590 units/g), whole wheat flour (351 units/g) and whole rye flour (186 units/g). Bread baking reduces
the activity by 80-100%, depending on type. The activity in uncooked spaghetti (248 units/g) is
reduced more than 98% by 15 minutes of boiling. Boiling of red beans for 1.5 hours reduces activity to
undetectable levels [71]. However, a-amylase has been shown to retain some allergenic activity when
heated to 200 °C (Baur et al., as cited in Phadia AB 2010 [72], p. 2).

4.2 8. Lectins in legumes

Lectins are a group of glycoproteins that are present in high levels in legumes (e.g., black beans,
soybeans, lima beans, kidney beans and lentils) and grain products [73,74]. Lectins can reversibly bind
to carbohydrates without altering their covalent structure [73]. The ability of lectins to bind to and
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agglutinate red blood cells is well known and used for blood typing—hence the lectins are commonly
called hemagglutinins. Lectins also can bind avidly to mucosal cells and interfere with nutrient
absorption from the intestine [75]. Because the ability of the lectins to cause intestinal malabsorption is
dependent on the presence of enteric bacteria, it has been hypothesized that lectins may also produce
toxicity by facilitating bacterial growth in the GI tract [76].

Lectins isolated from black beans can produce growth retardation when fed to rats at 0.5% of the
diet, and lectin from kidney beans causes death within two weeks when fed to rats at 0.5% of the diet.
Soybean lectin produces growth retardation when fed to rats at 1% of the diet. The castor bean lectin
ricin (one of the most toxic natural substances known) is notorious for causing deaths of children, and
has been used as an instrument of bioterrorism [75].

Phytohaemagglutinin (PHA) is a lectin found in significant quantities (as much as 2.4-5% of total
protein) in legumes such as red or white kidney beans, green beans and fava beans. PHA has a number
of different properties, including the ability to induce mitosis, affect membrane transport and
permeability to proteins, and agglutinate red blood cells. Rats fed a diet containing 6% PHA exhibit
weight loss, associated with malabsorption of lipid, nitrogen and vitamin B12 [76]. PHA from red
kidney beans inhibits sodium and chloride absorption in the rabbit ileum, indicating that PHA can
affect electrolyte transport in the gut [77]. Symptoms of toxicity to PHA in humans such as nausea,
vomiting, or diarrhea occur within three hours of ingestion. Recovery generally occurs within four or
five hours of onset [78].

There are no FDA regulations or guidelines restricting the presence of lectins in food, but the FDA
does provide recommended cooking practices prior to consuming legumes. Concentrations of PHA
(and other lectins) are higher in uncooked than cooked beans. A raw, red kidney bean can contain up to
70,000 hemagluttinating units (hau). Most lectins are reduced by moist, but not dry heat. Therefore,
steaming or boiling causes a significant reduction in concentrations of lectins in beans. Boiling for at
least ten minutes has been shown to reduce hau in beans by 200-fold. Because cooking temperatures
under 176 °F do not destroy lectin, use of slow cooking and/or a crockpot is not advised for cooking
beans [79].

4.2.9. Anti-thiamine compounds

Substances that act on the availability of vitamins are commonly referred to as antivitamins. These
include materials that can cause a deficiency of vitamins by competing with vitamins in various
metabolic reactions as the result of similar chemical structure or destroying or decreasing the effects of
a vitamin by modifying the molecular conformation or by forming a complex [67].

Thiaminase cleaves thiamine (vitamin B1) at the methylene linkage, rendering it biologically
inactive. Activity of thiaminase requires a cosubstrate—usually an amine or sulthydryl-containing
protein such as proline or cysteine. Thiaminase is found in fish, crab, clams and in some fruits and
vegetables such as blueberries, black currants, red beets, Brussels sprouts and red cabbage [67].

Thiamine is an essential vitamin involved in energy production. Thiamine deficiency is associated
with impaired pyruvate utilization, resulting in a shortage of cellular ATP. In humans, thiamine
deficiency may lead to weakness and weight loss. Severe thiamine deficiency produces “beri-beri”, a
disease characterized by anorexia, cardiac enlargement, and muscular weakness leading to ataxia [80].
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Cooking destroys thiaminases in fish and other sources. There are no FDA regulations or guidelines
specific to the presence of thiaminase in food.

4.2.10. Pyrrolizidine alkaloids

Pyrrolizidine alkaloids (PAs) are found in some plants of the Apocyanacae, Asteraceae,
Boraginaceae, Compositae (Senecionae and Fupatoriae), Fabaceae, Leguminosae (Crotalaria),
Rannuculaceae and Scrophulariaceae families. Herbs such as comfrey root and leaf (Symphytum spp.)
(Figure 2), coltsfoot leaf and flower (7ussilago farfara) and borage leaf (Borago officinale), and
several species of Fupatorium typically contain high levels of PAs. Humans are exposed to PAs
through the accidental contamination of foodstuffs and intentional ingestion of PA-containing
vegetables and herbal medicines. Serious incidences of illness have been reported in people consuming
cereal grains that are contaminated with the seeds of PA-containing plants [81]. PAs are also present in
milk from cows and goats and in honey [82].

Figure 2. Comfrey (Symphytum officianale L.) [83].

The pyrrolizidine structure is based on two fused, five-membered rings that share a bridgehead
nitrogen atom, forming a tertiary alkaloid. The rings contain a hydroxymethylene group at the C-1
position and a hydroxyl group at the C-7 position, forming a necine base. Several PAs that contain
unsaturated necine rings are hepatotoxic, mutagenic, teratogenic and/or carcinogenic. Toxicity is
thought to be due to enzymatic conversion of PAs to pyrroles, which act as alkylating agents [67].
Pyrroles formed in the liver can travel to the lungs, causing thickening of the pulmonary vasculature
and pulmonary hypertension [82].

The sale of comfrey products for internal use has been banned in the United States and Canada [82].
However, comfrey tea is still widely available. It is estimated that consumers of comfrey tea could be
ingesting up to 5 mg of PAs per day (Speijers and Egmond, as cited in Deshpande 2002b [81], p. 368),
or 0.083 mg/kg bw/day. The range of toxic doses in humans is thought to be 0.1-10 mg/kg per day
[84], although the World Health Organization has reported a case of veno-occlusive disease in a
subject ingesting 0.015 mg PAs/kg of body weight per day from comfrey.
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4.2.11. Rhubarb and oxalic acid

Oxalic acid (oxalate) is generally found in rhubarb (0.2-1.3%), tea (0.3-2.0%), spinach (0.3-1.3%),
parsley (1.7%) and purslane (1.3%), but may also be found in asparagus, broccoli, Brussels sprouts,
collards, lettuce, celery, cabbage, cauliflower, turnips, beets, peas, coffee, cocoa, beans, potatoes,
berries, and carrots [67,73,85].

Oxalic acid is an organic acid that can bind calcium and other minerals, making them insoluble and
decreasing their bioavailability. Ingestion of foods containing high concentrations of oxalates may
cause decreased bone growth, kidney stones, renal toxicity, vomiting, diarrhea, convulsions, coma and
impaired blood clotting [73]. The significant role oxalate plays in kidney stone development is
exemplified by the fact that approximately 65% of kidney stones consist of calcium oxalate [86].

Using the oral LDsy value of 375 mg/kg in rats, it has been estimated that ingestion of
approximately 22 g of oxalic acid could be lethal to a 59 kg human [85]. Because approximately 4.5 kg
of rhubarb leaves would have to be ingested in order to achieve a lethal dose, it has been hypothesized
that documented cases of fatal rhubarb poisoning in humans were due to consumption of some other
substance than oxalic acid [67].

Because cooking does not remove oxalate, and mineral complexes with oxalate are insoluble in
water, oxalates are somewhat difficult to remove from foods. Therefore, diets rich in oxalate-containing
foods should be supplemented with minerals such as calcium or potassium to prevent deficiencies.
Limits on oxalic acid have been cited in ferric ammonium ferrocyanide and ferric ferrocyanide when
used as color additives (21 CFR 73.1298 and 21 CFR 73.1299) with oxalic acid or its salts at not more
than 0.1% of the colorant.

4.2.12. Zucchini and cucurbitacins

Members of the Cucurbitacea family (zucchini, cucumbers, pumpkins, squash, melons and gourds)
produce cucurbitacins (oxygenated tetracyclic terpenes) that act as movement arresters and compulsive
feeding stimulants for Diabriticine beetles (corn rootworms and cucumber beetles). Cucurbitacins are
among the most bitter compounds known, and in nanogram quantities they deter most non-Diabrotic
herbivores [87].

Because cucurbitacins act as feeding stimulants, they are added to insecticidal baits to increase
efficacy [88]. Therefore, dietary exposure to cucurbitacins could occur through ingesting plants that
normally contain them or by ingesting plants to which cucurbitacin-containing pesticides have
been applied.

Under normal circumstances, cucubitacins are produced at low enough concentrations that are not
perceived as being bitter by humans. In response to stresses such as high temperatures, drought, low
soil fertility and low soil pH, concentrations in fruits such as cucumbers may increase and cause the
fruits to have a bitter taste [89]. Occasional cases of stomach cramps and diarrhea have occurred in
people ingesting bitter zucchini. Twenty—two cases of human poisoning from ingestion of as little as
3 grams of bitter zucchini were reported in Australia from 1981 to 1982, and in Alabama and
California in 1984. The cultivar implicated in the Australia poisonings was “Blackjack” [90]. There are
no FDA regulations or guidelines specific to the presence of cucurbitacins in food.
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4.2.13. Coumarins (tonka bean, woodruff, clover)

Coumarin (2H-1-benzopyran-2-one) is found in herb teas made from tonka beans (Dipferyx odorata),
melilot (Melilotus officinalis or Melilotus arvensis) and woodruff (Asperula odorata), the flavoring oil
of bergamot (from Cifrus bergamia) and the spice cassia (Cinnamomum cassia; sometimes sold as
cinnamon) [91]. Coumarin is liberated from the glycoside melilotoside (an ether of glucose bonded
with an ester bond to coumarin) on drying coumarin-containing herb material.

Molds present in spoiled sweet (Melilotus) clover and other hay products can metabolize coumarin
to dicoumarol, which is similar in structure to vitamin K [92]. Vitamin K is necessary to activate
prothrombin, which is converted to the blood clotting substance thrombin. By inhibiting vitamin K,
dicoumarol promotes bleeding. Concentrations of dicoumarol in fodder >10 ppm have been
responsible for fatalities by hemorrhaging in cattle [91].

The addition of coumarin to food in the United States was banned in 1954, based on reports of
hepatoxicity in rats. However, because a number of foods contain coumarin, humans ingest
approximately 0.02 mg coumarin/kg bw/day. The chronic administration of high doses of coumarin
causes liver tumors in the rat and liver and lung tumors in the mouse. Overall, available data indicate
that coumarin is not genotoxic. It is thought that the carcinogenicity of coumarin is caused by
metabolism to toxic epoxides. Because doses of coumarin that cause toxicity and carcinogenicity in the
lung and liver of experimental animals are more than 100 times the maximum human intake, exposure
to coumarin from food poses no health risk to humans [93].

The addition of coumarin is prohibited in 21 CFR 189.130. The regulation notes that coumarin is
found in tonka beans and extract of tonka beans, among other natural sources, and is also synthesized.
It has been used as a flavoring compound, therefore addressing not just natural products (which would
include buffalo grass or sweetgrass (Hierochloe odorata) used in flavoring vodka and other natural
sources (see above)), as well as synthesized coumarin. Further, according to the regulation, “(b) Food
containing any added coumarin as such or as a constituent of tonka beans or tonka extract is deemed to
be adulterated under the act, based upon an order published in the Federal Register of March 5, 1954
(19 Federal Register 1239).” An analytical method for detection of coumarin in foods is specified in
21 CFR 189.130.

4.2.14. Phytates and phytic acid

Phytic acid (also referred to as phytate) is found in bran and germ of many plant seeds and in grains,
legumes and nuts. Phytic acid is a simple sugar (myo-inositol) containing six phosphate sidechains, and
as such, is a dietary source of phosphorus and an effective chelator of divalent cations such as zinc,
copper, iron, magnesium and calcium [67,94]. Studies indicate that phytate-mineral complexes are
insoluble in the intestinal tract, reducing mineral bioavailability [73]. Phytate also has been shown to
inhibit digestive enzymes such as trypsin, pepsin, a-amylase and B-glucosidase. Therefore, ingestion of
foods containing high amounts of phytate could theoretically cause mineral deficiencies or decreased
protein and starch digestibility. Vegetarians that consume large amounts of tofu and bean curd are
particularly at risk of mineral deficiencies due to phytate consumption.
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The importation of canned ackee fruit into the United States is restricted to certain manufacturers to
insure that only properly ripened ackees are used for canning [104], and the FDA routinely analyzes
incoming shipments of ackee for hypoglycin levels that could be a health concern, having issued a
recall of canned ackee fruit for this very reason in 2005. If hypoglycin poisoning is expected, glucose,
fluids and electrolytes should be administered. Antiemetics may be used to control vomiting and
benzodiazepines to control seizures. Endotracheal intubation should be performed in people exhibiting

seizures or coma [97].
4.2.16. Safrole

Safrole (1-allyl-3,4-methylenedioxybenzene) is found in aromatic oils of nutmeg (Myristica fragrans),
cinnamon (Cinnamomum verum) and camphor (Cinnamomum camphora) and is a major constituent of
oil of sassafras (Sassafras albidum) [105]. Prior to being banned as a food additive in the United States
in 1960, safrole was commonly used to flavor root beer and other foods. Most commercial “sassafras
teas” and root beers are now artificially flavored as a result of the FDA ban (21 CFR 189.180).

At a concentration of 1% in the diet, safrole produces weight loss, testicular atrophy, bone marrow
depletion and malignant liver tumors in rats [106]. Based on sufficient evidence of carcinogenicity in
experimental animals, safrole is reasonably anticipated to be a human carcinogen [107]. The
mechanism of carcinogenicity is thought to involve cytochrome P450 catalyzed hydroxylation of
safrole to 1’-hydroxysafrole, and its subsequent metabolism to highly reactive electrophiles that bind to
DNA [108].

Despite the FDA ban, sassafras is still a popular ingredient in herb teas and preparations [73]. The
hazardous dose of sassafras oil for humans (which typically contains 80% safrole) is considered to be
0.66 mg/kg [109]. This may be exceeded by ingesting sassafras tea, which has been estimated by
Segelman and Bisset (as cited in Burfield 2009 [109], p. 3) to give a dose of 3 mgkg for a
60 kg individual.

4.2.17. Myristicin

Myristicin (Figure 4) is a naturally occurring insecticide and acaracide that is found in nutmeg and
mace (Myristica spp.) at concentrations of 1.3% and 2.7%, respectively [110]. It is also present in black
pepper, carrot, celery parsley and dill [67]. It is estimated that the average total intake of myristicin
from dietary sources is “in the order of a few mg per person per day” [110].

Figure 4. Structure of myristicin.
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Mpyristicin is a weak inhibitor of monoamine oxidase, and is structurally related to mescaline. At a
dose level of 6-7 mg/kg bw, it may cause psychotropic effects in man, such as increased alertness, and
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a feeling of irresponsibility, freedom and euphoria. Unpleasant symptoms, such as nausea, tremor,
tachycardia, anxiety and fear have also been reported in humans ingesting this dose. Although the
metabolism of myristicin resembles that of safrole, there is no evidence to suggest that myristicin is
carcinogenic [110]. There are no FDA regulations or guidelines specific to the presence of myristicin
in food.

At the concentrations normally present in spices or food, the likelihood of toxicity arising from
myristicin is low. However, ingestion of greater than 5 grams of nutmeg (corresponding to 1-2 mg/kg bw
myristicin) has produced toxicological symptoms in humans that are similar to alcohol intoxication.
Because the myristicin content of nutmeg is approximately 1-3%, it is likely that components of
nutmeg in addition to myristicin contribute to nutmeg toxicity [110].

4.2.18. Tomatine in tomatoes

The leaves, stems and unripe fruit of the tomato plant contain o-tomatine, a steroidal alkaloid
containing D-xylose, D-galactose, and two molecules of D-glucose. Tomatine is toxic to a number of
different fungi, thereby acting as a natural fungicide. It has been hypothesized that the toxic effects of
tomatine on fungi are due to the ability of tomatine to complex with membrane sterols, causing
membrane disruption [111].

Currently, there is no evidence to suggest that tomatine is a substance of concern. There are no
reports of acute toxicity in humans due to ingestion of green tomatoes and there are no FDA
regulations or guidelines specific to the presence of tomatine in food. Ingestion of a rare variety of ripe
tomato (Lycopersicon esculentum var. cerasiforme) that contains up to 5 mg tomatine/g of dry weight
has no adverse effects on natives who commonly ingest them [112].

Concentrations of tomatine decrease as tomatoes ripen, and ripe fruit contains approximately 36 mg
per a 100 gram tomato [73]. Microwaving or frying does not reduce content of tomatine, and
delayed-ripening varieties of tomatoes contain similar concentrations of tomatine as other
tomatoes [113]. At this time, there is no evidence to suggest that a diet high in green tomatoes would
be injurious to human health. Tomatine forms strong, insoluble complexes with cholesterol in vitro,
and has been shown to lower plasma LDL cholesterol in hamsters [114], suggesting that it may have
beneficial effects on blood lipids of humans.

42.19. Japanese star anise

Chinese star anise (//licium verum) is a common source of anethole, a popular flavoring ingredient.
On the other hand, Japanese star anise (///icium anisatum) is scientifically recognized as highly
poisonous and not fit for human consumption. Japanese star anise contains the potent neurotoxins
anisatin and neoanisatin, as well as the neurotoxic sesquiterpene lactone veranisatins that are normally
found in other kinds of star anise, including Chinese star anise [115].

Brewed “teas” containing star anise have been associated with illnesses affecting about
40 individuals, including approximately 15 infants. The illnesses ranged from serious neurological
effects, such as seizures, to vomiting, jitteriness and rapid eye movement. Due to the potential for
adulteration, on September 10, 2003, the FDA issued an advisory to the public not to consume “teas”
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brewed from star anise, until the FDA is able to differentiate between the Japanese star anise and
Chinese star anise, which does not contain anisatin [116].

4.3. Substances formed as the result of product abuse
4.3.1. Glycoalkaloids (solanine and chaconine) in potatoes

The glycoalkaloids a-solanine and a-chaconine are natural pesticides that are produced in potatoes.
a-Solanine is also found in eggplant, apples, bell peppers, cherries, sugar beets and tomatoes [74,117].
The only difference between a-solanine and a-chaconine is the sugars in the trisaccharide potion of the
molecule, i.e., glucose with two rhamnoses for a-solanine and a glucose, galactose and a rhamnose for
a-chaconine [118].

Depending on variety and storage conditions, concentrations of a-chaconine and a-solanine in
potato tubers vary between 0.5-635 ppm (0.0005-0.64 mg/g potato) and 5-125,100 molecule ppm
(0.005-25.1 mg/g potato), respectively (Beckstrom-Sternberg, as cited in Tice 1998 [117], p. 9).
Although glycoalkaloids are found throughout the potato tuber, the greatest concentrations are in the
sprouts, peels and sun-greened areas [74]. The FDA considers the maximum acceptable glycoalkaloid
content to be 20-25 mg/100 g fresh potato weight (or 200-250 ppm) (Crocco, as cited in FDA
2008 [119], p.1). Under current FDA regulations, 20 milligrams of solanine per 100 grams (a small
potato) can render it unfit to eat.

Synthesis of a-chaconine and a-solanine is stimulated by light, mechanical injury, aging and potato
beetle infestation [117,120]. Exposure of potatoes to light in the field or marketplace can lead to
glycoalkaloid concentrations that are unsafe for human consumption. Concentrations of solanine in
green or blighted potatoes have been shown to increase by seven fold [73].

The symptoms of acute toxicity to o-solanine and a-chaconine are due to their ability to act as
inhibitors of acetylcholinesterase and disruptors of cell membranes. Glycoalkaloid doses of 1 to 5 mg/kg
have been shown to be acutely toxic to humans, and doses of 3 to 6 mg/kg have resulted in
death [117]. Symptoms of glycoalkaloid toxicity in humans include drowsiness, itchiness in the neck
region, increased sensitivity (hyperesthesia), labored breathing and gastrointestinal symptoms
(abdominal pain, nausea, vomiting and diarrhea) [74].

a-Solanine and a-chaconine are not mutagenic or only weakly mutagenic in vitro, are not genotoxic
in vivo, and are embryotoxic and teratogenic to experimental animals. Teratogenic effects in mammals
include central nervous system abnormalities (e.g., exencephaly, cranial bleb, encephalocele, and
anophthalmia), mild hydronephrosis, hydroureter, and irregular or fused ribs. Although one human case
study reported a correlation between the severity of potato late-blight and the incidence of spina bifida,
no other studies in humans have found a correlation between the consumption of potatoes and birth
defects [117]. There is no evidence that a-solanine and o-chaconine are carcinogenic in animals
or humans.

In 1993, the National Institute of Environmental Health Sciences determined that the average
consumption of glycoalkaloids from potatoes was 12.75 mg glycoalkaloids/person/day (0.18 mg/kg bw
based on a bw of 70 kg) [117], which is approximately one-fifth of the lowest dose that has been
shown to produce acute toxicity in humans (1 mg/kg bw).
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4.3.2. Furocoumarin in parsnips

Ceska et al. reported that older 'spoiled' and diseased parsnips freely available in grocery stores may
contain furocoumarin concentrations 2500% higher than fresh parsnips [121]. Microbial infection of
parsnip roots can result in a dramatic increase in furocoumarin levels. Furocoumarin concentrations
(the sum of five furocoumarins: angelicin, isopimpinellin, 5-MOP, 8-MOP and psoralen) in freshly
harvested parsnips are generally lower than 2.5 mg/kg and do not increase after storage at —18 °C for
up to 50 days. In contrast, storage of whole parsnips (but not cubes or homogenate) at 4 °C resulted in
a marked biphasic increase of furocoumarin concentrations (to approximately 40 mg/kg) after seven or
38 days of storage. A dramatic increase in furocoumarin concentrations (up to 566 mg/kg) was
observed when whole parsnips were kept at room temperature over 53 days, resulting in a visible
microbial (mold) infection [122].

In celery, infection with fungal pathogens has been shown to produce timethylpsoralen (which is
absent from plants that are not infected) and increased concentrations of 8-MOP. The resulting “pink
rot” has caused repeated outbreaks of photophytodermatitis in commercial celery handlers [55]. Fungal
infection also has been shown to stimulate a 155-fold increase in furocoumarin production by carrots
(Ceska ef al., as cited in Wagstaft 1991 [53], p. 268). There are no FDA regulations or guidelines
specific to the presence of furocoumarins in food.

4.4. Substances formed as the result of processing
4.4.1. Heterocyclic aromatic amines

There are two major classes of heterocyclic aromatic amines (HAAs). Pyrolytic HAAs are formed
from the pyrolysis of amino acids or proteins at high temperature and aminoimidazoarenes (AIAs) are
formed from creatine, free amino acids and monosaccharides, via the Maillard reaction. HAAs are
present in many protein-rich foods of animal origin including cooked meat, fish, poultry and gravies
and sauces derived from pan residues and scrapings of cooked meats. The formation and yield of
HAAs are dependent on cooking temperature and time (concentrations increase with higher
temperatures and longer cooking times), cooking technique and equipment (concentrations of HAAs in
meat are generally higher after grilling and panfrying than broiling or roasting), and the ability of HAA
precursors to migrate to the surface [123].

The AlAs 2-amino-3-methylimidazo-[4,5-f]quinoline (IQ), 2-amino-3,4-dimethylimidazo[4,5-f]quinoline
(MelQ) and 2-amino-3,8,dimethylimidazo[4,5-f]quinoxaline (MelQx) are among the most potent mutagens
ever tested in the Ames assay. The pyroltic AIA 2-amino-1-methyl-6-phenylimidazol(4,5-b)pyridine (PhIP)
and the HAAs 2-amino-1,4-dimethyl-5H-pyrido[4,3-bJindole (Trp-P-1), 2-amino-4-methyl-SH-
pyrido[4,3-b]indole  (Trp-P-2), 2-amino-9H-pyrido[2,3-b]indole (AaC), 2-amino-3-methyl-9H-
pyrido[2,3-b]indole (MeAaC) are also mutagenic. PhIP accounts for 75% of the mass of genotoxic
material that has been attributed to HAAs in fried ground beef. Therefore, the potential for genotoxicity
due to PhIP may be higher than that of more genotoxic HAAs in meat consumers [123].

Several HAAs are carcinogenic in rodents after long-term dietary administration. The doses required
to induce tumors at a 50% rate (TDsy) vary for each HAA, and range from 0.1 to
64.6 mg/kg bw/day [123]. Four HAAs (1Q, MelQ, MelQx and PhIP) are “reasonably anticipated to be
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human carcinogens” [124]. Due to the fact that exposure to HAAs in cooked meats is highly variable
(concentrations in cooked meat may range from <1 to 500 ng/g), it has been estimated that the risk of
developing cancer from exposure to HAAs in food is anywhere from 50 in one million to one in
a thousand [123]. Currently, no tolerable upper limit of exposure to HAAs has been established.

4.4.2. Polycyclic aromatic hydrocarbons

Polycyclic aromatic hydrocarbons (PAHs) are known carcinogens that are formed from the
incomplete combustion of fossil fuels such as wood, coal and oil. PAHs can enter the food chain from
environmental contamination or from food processing. Foods containing the highest concentrations of
PAHs include cooked or smoked meat or fish, smoked or cured cheese, tea and roasted coffee. Grilling
or broiling of meat, fish or other foods over intense heat or direct contact with flames promotes
production of PAHs. In general, concentrations of PAHs in meat are highest after charcoal grilling,
followed by smoking, roasting and steaming. Concentrations of PAHs in smoked foods are influenced
by temperature, type of wood, oxygen concentration and type of smoker. Concentrations of PAHs in
tea dried over burning wood, oil or coal are generally higher than in tea dried over air, and coffee beans
that are roasted over a direct fire contain higher concentrations than beans that do not come in contact
with flames [125].

The European Commission’s (EC) Scientific Committee on Food and the Joint FAO/WHO Expert
Committee on Food Additives (JECFA) has concluded that thirteen different PAHs are genotoxic and
carcinogenic benz[a]anthracene, benzo[b]fluoranthene, benzol[j]fluoranthene, benzo[k]fluoranthene,
benzo[a]pyrene, chrysene, dibenz[ah]anthracene,  dibenzo[a,e]pyrene, dibenzo[ah]pyrene,
dibenzo[a,i]pyrene, dibenzo[al]pyrene, indeno[1,2,3-cd]pyrene and S5-methylchrysene. Three of the
four PAHs that have been tested for carcinogenicity in rats after oral exposure (benz[a]anthracene,
benzo[a]pyrene and dibenz[a,h]anthracene) are carcinogenic. The estimated high and safe levels of
intake of the benchmark PAH benzo[a]pyrene are 0.01 and 100 pg benzo[a]pyrene/kg bw/day,
respectively, indicating that the estimated intake of PAHs in food is 10,000-fold lower than the level
that is expected to cause toxicity in humans [126]. Currently, no tolerable upper limit of exposure to
PAHs has been established by the FDA.

4.4 3. Acrylamide

Acrylamide (Figure 5) is found in a number of starch-based foods that are fried or baked at
temperatures greater than 120 °C (248 °F), including bread, bakery products, breakfast cereal, and
potato products (e.g., chips, french fries) [127]. It also is found in cocoa-based products and coffee.
Acrylamide is formed via a Maillard reaction, a reaction between the carbonyl group of a reducing
sugar and the nucleophilic group of an amino acid. Although a number of carbohydrates can be used as
the source of the carbonyl group, the amino acid required for the formation of acrylamide is asparagine.
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Figure 5. Structure of acrylamide.
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Acrylamide is mutagenic and has been shown to be a neurotoxicant, reproductive toxicant and
carcinogen in experimental animals and is classified by IARC as a probable human carcinogen. The
main metabolite, glycidamide (an epoxide) is thought to be responsible for genotoxicity [127]. In
humans, the only toxicological effect that has been linked to acrylamide is neurotoxicity in individuals
occupationally exposed to high levels. Epidemiological studies have failed to show an increased risk of
cancer from either occupational or dietary exposure to acrylamide and reproductive toxicity has not
been reported in humans exposed to acrylamide [128]. Acrylamide is a unique substance that
exemplifies the concept that the structure of the substance greatly influences the toxicity, as acrylamide
is an animal feed ingredient (thickener and suspending agent) only when a part of a long-chain polymer
having a minimum molecular weight of 3 million and a viscosity range of 3,000 to 6,000 centipoises at
77 °F. The residual acrylamide cannot be more than 0.05% (21 CFR 573.120).

In 2005, JECFA estimated that average and high intake consumers ingest 1 or 4 pg/kg bw/day
acrylamide from food, respectively. Using a NOAEL for neurotoxicity of 200 pg/kg bw/day in animals,
margins of safety of 200 and 50 for the average and high intake groups were derived, respectively.
Utilizing a benchmark dose of 0.3 mg/kg bw/day and a NOAEL of 2 mg/kg bw/day for development of
mammary tumors or reproductive in rats (respectively), higher margins of safety were calculated for
carcinogenicity (300 and 75, respectively) and reproductive toxicity (200 and 50, respectively) [128].

Exposure to acrylamide can be reduced by avoiding deep-fried foods, soaking potato slices before
cooking, cooking french fries at lower temperatures and to a lighter color, and toasting bread to a
lighter color [127].

4 4 4. Chloropropanols

Chloropropanols are formed in hydrolyzed vegetable proteins (HVP) produced by hydrochloric acid
(HCI) hydrolysis of proteinaceous by-products from edible oil extraction, such as soybean meal,
rapeseed meal and maize gluten [129,130]. The chloropropanol most commonly found in food is
3-MCPD (3-monochloropropane-1,2-diol), although others may also be present, including
2-MCPD  (2-monochloropropane-1,3-diol), 1,3-DCP  (1,3-dichloro-2-propanol), and 2,3-DCP
(2,3-dichloro-1-propanol) [130]. The two most widely studied chloropropanols are 3-MCPD and
1,3-DCP. It is thought that 3-MCPD is formed as a result of a reaction between a source of chlorine
(chlorinated water or sodium chloride) in a food or a food contact material and a lipid. Two basic
pathways have been proposed: thermally driven and enzyme-catalyzed (generally lipase) reactions.
Direct precursors are thought to be glycerol and chloride. Recent work has also suggested glycidol
(2,3-epoxy-1-propanol) as a precursor. 1,3-DCP is thought to arise from 3-MCPD.

High concentrations of 3-MCPD have been found in acid hydrolyzed HVP (acid-HVP), and soy or
oyster sauce produced using an acid hydrolysis process. Other foods that may contain 3-MCPD are
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cereal, toasted bread, coffee, cheese, licorice, baked goods, processed garlic, liquid smokes, malts,
cured or smoked meat or fish or foods containing acid-HVP as a savory ingredient (soups, prepared
meals, savory snacks, gravy mixes and stick cubes [129—132]. Foods containing 1,3-DCP include raw
meat and soy sauce produced using an acid hydrolysis process [129].

In rats and mice, 3-MCPD is toxic to the kidney, producing renal tubule hyperplasia. It is also
carcinogenic in rats when given in high doses over prolonged periods. Although 3-MCPD is genotoxic
in vitro, it is not in vivo. The UK Committee on Carcinogenicity of Chemicals in Food, Consumer
Products and the Environment (COC) has concluded that 3-MCPD is unlikely to present a carcinogenic
risk to man, provided the exposure is 1000 times lower than the no observed effect level (NOEL) of 1.1
mg/kg bw/day for tumorigenicity. JECFA set a tolerable daily intake (TDI) of 2 pug
3-MCPD/kg of body weight in 2001 and a maximum allowable content of free 3-MCPD in liquid
condiments at 0.4 mg/kg (400 pg/kg) in 2008 [130]. Assuming 400 pg/kg 3-MCPD is present in soy
sauce, a 60 kg human would have to ingest 300 g of soy sauce (approximately two-thirds of a 444 mL
bottle) per day to achieve the TDI. The FDA has provided a policy statement stating that acid-H[V]P or
Asian sauces that contain 3-MCPD at levels greater than 1 ppm are not Generally Recognized As Safe
(GRAS); therefore, these ingredients are unapproved food additives [133].

1,3-DCP is hepatotoxic, genotoxic and induces a variety of different types of tumors in rats.
Therefore, 1,3-DCP is considered to be a potential carcinogen in humans. In 1993, FAO/WHO and
JECFA concluded in that 1,3-DCP is an undesirable contaminant in food and that levels should be
reduced to as low as “technologically achievable” [131].

4.4.5. Furan

Furan (Figure 6) is a by-product of high-energy and thermal treatment of carbohydrate. Meat and
vegetable containing foods that are heat processed in cans and jars (such as soups, pastas, sauces, gravy
and baby food) and brewed coffee, typically contain the highest concentrations. Concentrations of
furan present in food and coffee range from undetectable to approximately 175 ug/kg [134]. Coffee
powders may contain up to 5000 ug/kg on a dry weight basis. Although the mechanism of formation of
furan in food is not completely understood, it can be synthesized from vitamin C, amino acids,
reducing sugars, organic acids, carotenes and polyunsaturated fatty acids in the presence of heat [135].

Figure 6. Structure of Furan.
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Furan is mutagenic and clastogenic in a number of in vitro mammalian cell assays, causes damage to
chromosomes in mice, and is carcinogenic in both rats and mice after oral administration [134,136-138].
Furan is classified by IARC as possibly carcinogenic to humans [134].

In the United States and Europe, exposure to furan from food is estimated to be a maximum of
1.00 and 1.75 ug/kg bw/day, respectively [134]. The upper estimate of consumption is approximately
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300 and 1000-fold lower than the NOAELs for cytotoxicity and hepatocarcinogenicity of 500 and
2000 pg/kg bw in female B6C3F 1 mice, determined by Moser et al. [136].

Mitigation of furan in foods is difficult because the mechanism for its formation in food is unclear.
Due to the fact that furan is volatile, it is thought that concentrations can be reduced by heating food in
open containers or leaving ready-to-eat foods open to air after preparation. However, the effectiveness
of this strategy in reducing exposure to furan has yet to be demonstrated [135]. Currently, there are no
FDA regulations specific to the level of furan in food.

4.4.6. Trans fatty acids

Trans fatty acids (also known as trans fat) are the sum of all unsaturated fatty acids that contain one
or more isolated double bonds in a trans configuration. Trans fatty acids more closely resemble
saturated fatty acids than cis unsaturated fatty acids because their trans configuration makes them rigid.
Trans fatty acids in the diet originate from two sources. The first is from bacterial hydrogenation in the
forestomach of ruminants, which produces trans fatty acids that are found in beef and mutton fat, milk
and butter. Trans fatty acids are also produced from the hydrogenation of liquid oils (mainly of
vegetable origin). This produces solid fats and partially hydrogenated oils such as margarines, spreads,
shortenings and frying oil, which are more stable than liquid oils [139].

Biochemically, trans-fatty acids act similarly to saturated fatty acids, raising low density lipoprotein
(LDL) cholesterol and decreasing high-density lipoprotein (HDL) cholesterol levels [139]. High
intakes of trans fatty acids have been associated with an increased risk of coronary heart disease (CHD)
independent of other risk factors in large epidemiological studies [140]. A tolerable upper limit of trans
fatty acids has not been set because any incremental increase in the intake of trans fatty acids increases
the risk of coronary heart disease [141].

In the US, the main sources of intake of trans fatty acids are baked goods (28%), fried foods (25%),
margarine, spreads and shortenings (25%), savory snacks (10%), milk and butter (9%) [139]. In 1996,
processed foods and oils accounted for 80% of the trans fat in the diet [141]. In 1999, the FDA
estimated that the average daily intake of trans fat in the United States is about 5.8 grams or 2.6% of
calories per day [142]. It has been hypothesized that replacing 2% energy from trans fatty acids with
2% energy from oleic acid would reduce mean plasma LDL cholesterol concentration by 0.08 mmol/L,
and increase plasma HDL concentration by 0.08 mmol/L. These changes could reduce the incidence of
CHD by 5-15% [139].

Due to increased efforts by food manufacturers to reduce or eliminate the use of partially
hydrogenated vegetable fat in food production, it is estimated that trans fatty acid content of processed
foods has decreased over the last decade [143].

4.4.7. Nitrosamines formed during drying, curing and preserving

Nitrosamines are formed from the interaction of nitrites or other nitrosating agents with amines in
food (or in vivo), under acidic conditions. Nitrites may be directly added to food or can be formed from
bacterial reduction of nitrate. Nitrites and nitrates may occur naturally in water or foods such as leafy
vegetables due to the use of fertilizer, or may be added to foods to prevent growth of
Clostridium botulinum, or to add color or flavor [144].
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Nitrosamines have been found in a variety of different foods such as cheese, soybean oil, canned
fruit, meat products, cured or smoked meats, fish and fish products, spices used for meat curing, and
beer and other alcoholic beverages [145]. Beer, meat products and fish are considered the main sources
of exposure. Drying, kilning, salting, smoking or curing promotes formation of nitrosamines [146].

The nitrosamines most frequently found in food are nitrosodimethylamine (NDMA),
N-nitrosopyrrolidine (NPYR), N-nitrosopiperidine (NPIP), and N-nitrosothiazolidine (NTHZ) [146].
NDMA, NPYR, NPIP are reasonably anticipated to be human carcinogens based on evidence of
carcinogenicity in experimental animals [145,147,148]. Evidence from case-control studies supports an
association between nitrosamine intake with gastric cancer, but not esophageal cancer in humans [149].

Levels of nitrosamines have been declining during the past three decades, concurrent with a
lowering of the nitrite used in food, use of inhibitors such as ascorbic acid and use of lower operating
temperatures and indirect heating during food processing. Based on an estimated exposure level of
3.3-5.0 ng/kg bw/day, the and the benchmark lower limit of 60 pg/kg bw/day, a margin of error
associated with a low level of concern (12,000-18,2000) has been derived for NDMA, the most
common nitrosamine in food [146].

Although current FDA regulations do not limit nitrosamine levels in foods, the FDA has provided
an action level of 10 ppb for individual nitrosamines in both consumer and hospital rubber baby bottle
nipples, while the FDA limits the approval of nitrites in curing mixes to the FDA-regulated food
additive process (21 CFR 170.60), with the approval of sodium nitrite as a food additive
(food preservative) (21 CFR 172.175). The USDA monitors finished meat products to insure that
nitrite is not present in amounts exceeding 200 ppm (9 CFR 424 21).

4 4 8. Biogenic amines

Biogenic amines are normally formed in humans by normal cellular metabolism. In food, biogenic
amines are mainly formed from microbial decarboxylation of amino acids. They are commonly found
in fermented meat, beverages and dairy products, sauerkraut, and spoiled fish. The main biogenic
amines in food are histamine, tyramine cadaverine, putrescine, spermidine and spermine. The two
biogenic amines that have been associated with acute toxicity are histamine and tyramine. Putresine,
spermine, sperimidine and cadaverine are not toxic in and of themselves, but may react with nitrite or
nitrate to form nitrosamines (see Section 4.4.7 above) [150].

Scombrotoxicosis is a common seafood-borne disease associated with the consumption of toxic
levels of histamine in spoiled scombroid fish such as tuna (7hunnus spp.), mackerel (Scomber spp.),
saury (Cololabis saira) and bonito (Sarda spp.). Red wine may also contain relatively high levels of
histamine. Symptoms of histamine intoxication from food are similar to allergies to other substances
and include sneezing, nose congestion, breathing difficulties and urticaria [150].

Consumption of tyramine may precipitate migraine headache or a hypertensive crisis. The most
serious case reports of tyramine toxicity have occurred in people consuming aged cheese. Because
monoamine oxidase inhibitor (MAOI) drugs inhibit metabolism of amines, people taking these drugs
may be particularly susceptible to tyramine toxicity. Whereas 200—800 mg of dietary tyramine induces
only a mild rise in blood pressure in unmedicated adults, 10-25 mg may produce a serious adverse

FDA-CVM-FOIA-2019-1704-016772



Toxins 2010, 2 2315

event in those taking MAOI drugs. Other potentiating factors for tyramine toxicity include alcohol
consumption, gastrointestinal distress and exposure to other amines [150].

Efforts taken by food manufacturers to reduce biogenic amine concentrations in fermented foods
include using amine-negative starter cultures, adding probiotic bacterial strains alone or in combination
with starter cultures, high pressure processing or low-dose gamma radiation [150]. FDA guidelines
specify 50 mg/100 g as the toxic concentration of histamine in scombroid fish and the agency has
published guidance on how to control levels [151].

5. Substances Passed from Animals to Humans
5.1. Toxins in seafood
5.1.1. Toxins involving algae

Consumption of seafood contaminated with algal toxins results in five different syndromes,
paralytic, neurotoxic, amnesic, or diarrhetic shellfish poisoning and ciguatera fish poisoning [152].

5.1.1.1. Paralytic shellfish poisoning

Paralytic shellfish poisoning (PSP) is caused by the consumption of molluscan shellfish
contaminated with heterocyclic guanidines called saxitoxins. Currently, over 21 known saxitoxins are
produced by dinoflagellate species from three genera: Alexandrium, Gymnodium and Pyrodinium.
Toxicity is caused by binding of saxitoxins to voltage-dependent sodium channels, which blocks
neuronal activity. The primary site of action in humans is the peripheral nervous system. Symptoms of
toxicity include tingling and numbness of the perioral area and extremities, loss of motor control,
drowsiness, and incoherence. Ingestion of 1-4 mg saxitoxin has resulted in death from respiratory
paralysis [152].

Outbreaks of PSP have occurred worldwide, due to the fact that saxitoxin-producing species of
dinoflagellates can live in either temperate or tropical waters. Saxitoxins are not inactivated by
cooking, and must be mitigated at their source to prevent ingestion. PSP is prevented by large-scale,
proactive monitoring programs and rapid closures of harvest in areas containing dinoflagellate algal
blooms [153]. In the United States, the permissible level of saxitoxin equivalents in shellfish is
80 micrograms/100 grams [154].

5.1.1.2. Neurotoxic shellfish poisoning

The dinoflagellate Karenia brevis produces brevetoxins that are lethal to fish, but not to mollusks
such as oysters, clams and mussels. Consequently, they can accumulate in healthy-appearing mollusks
to concentrations that are toxic to humans who ingest them. Karenia brevis brevitoxins cause the
syndrome known as neurotoxic shellfish poisoning (NSP), which affects sodium transport in the
autonomic nervous system and causes inhibition of neuromuscular transmission in skeletal muscle.

NSP is usually a relatively mild illness and should not be confused with the more serious condition
of PSP. NSP symptoms usually occur within three hours of ingesting contaminated shellfish and may

include abdominal pain, nausea and vomiting, vertigo, malaise, generalized muscle weakness, ataxia,

FDA-CVM-FOIA-2019-1704-016773






Toxins 2010, 2 2317

5.1.1.4. Diarrhetic shellfish poisoning

Diarrhetic shellfish poisoning (DSP) is caused by the production of okadaic acid and
dinophysistoxins in the dinoflagellates Dinophysis fortii or Prorocentrum lima, which are consumed by
mollusks. Okadaic acid and dinophysistoxins are inhibitors of serine/threonine phosphatases, critical
components of signaling cascades that regulate a number of cellular processes involved in metabolism,
ion balance, neurotransmission and cell cycle regulation [152].

Compared to other types of shellfish poisoning, symptoms of DSP are relatively mild, and generally
consist of diarrhea, abdominal cramps, nausea, chills or vomiting within 30 minutes to a few hours
after consumption of DSP toxins. Symptoms generally resolve within 2-3 days, with or without
medical treatment [153]. Diarrhea is most likely due to the hyperphosphorylation of proteins (including
ion channels) in the intestinal epithelia, resulting in impaired water balance and fluid loss. The long
term consequences of low level exposure to DSP toxins may be more serious, as they have been shown
to be tumor promoters [152]. The FDA has established an action level of 0.2 ppm okadaic acid plus
35-methyl okadaic acid (DXT 1) [154].

5.1.1.5. Ciguatera poisoning

Ciguatera fish poisoning (CFP) is caused by the dinoflagellate Gambierdiscus toxicus, which grows
on filamentous macroalgae associated with coral reefs. The lipophilic precursors to ciguatoxin are
biotransformed to ciguatoxins in herbivorous fish and invertebrates that consume the macroalgae, and
bioaccumulate in large carnivorous fishes associated with coral reefs. High ciguatoxin concentrations
may be found in barracuda, snapper, grouper and jacks [152].

Ciguatoxins are structurally related to the brevetoxins and compete with brevetoxin for binding to
the same site on the voltage-dependent sodium channel. However, because ciguatoxin has a higher
binding affinity for the site than brevetoxin, the toxic potency of ciguatoxin is higher than that of
brevetoxin. The threshold level for toxicity in humans is estimated to be 0.5 ng/g [152].

CFP is estimated to affect over 50,000 people worldwide each year. The symptoms of CFP
generally include gastrointestinal disturbances (nausea, vomiting and diarrhea) within 2—6 hours,
followed by neurologic symptoms such as numbness of the perioral area and extremities, a reversal of
hot/cold temperature sensation, muscle and joint aches, headache, itching, tachycardia, hypertension,
blurred vision and paralysis. In rare cases, CFP is fatal [152].

Inasmuch as ciguatoxin is produced by organisms that live beneath the surface and is not routinely
monitored for concentration in seafood, the only way to prevent consumption is to completely abstain
from ingesting tropical reef fish, as the occurrence of toxic fish is sporadic, and not all fish of a given
species or from a given locality will be toxic [153]. Currently, there are no FDA regulations limiting
levels of ciguatoxins in fish, although a recent publication suggests an advisory level of 0.1 ppb pacific
ciguatoxin equivalent (P-CTX-1) toxicity values in fish from the tropical Atlantic, Gulf of Mexico,
Caribbean, and 0.01 ppb P-CTX-1 equivalent toxicity in fish from Pacific regions [160].
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producing ataxia in both man and dogs. However, the flesh may be consumed if boiled several times
with changes of water, or as the Inuit prepares it, by burying it in the ground and allowing the meat to
go through several freezing and thawing cycles [170-172].

5.2. Toxins from animal, non-seafood sources passed on to humans
5.2.1. Grayanotoxins in honey and direct contact with food

Rhododendrons and azaleas (Rhododendron spp.), oleander (Nerium oleander or Nerium indicum),
mountain laurel (Kalmia latifolia) and sheep laurel (Kalmia angustifolia), all produce grayanotoxins
(Figure 9) whose action is to bind to sodium channels in muscle, including the heart. Although not all
rhododendrons produce grayanotoxins (also known as oleander toxin, andromedotoxin,
acetylandromedol or rhodotoxin), several species growing in the US are known to produce
grayanotoxins and include Rhododendron occidentale, Rhododendron macrophyllum and
Rhododendron albiflorum, all in the western US. Grayanotoxin is also found in the eastern US, within
the botanical family Ericaceae, to which rhododendrons belong and are probably the most important
sources of the toxin [173].

Figure 9. Grayanotoxins [173].

Ry Ry

Grayanotoxin consists of a series of cardiac glycosides: thevetin, convallarin, steroidal, helleborein,
ouabain, and digitoxin. At first, sympathetic nerves are paralyzed; the cardiotoxin stimulates the heart
muscles similar to the action of digitalis, and gastric distress ensues. Symptoms start out as nausea,
vomiting, abdominal pain and diarrhea; followed by tremor, drowsiness and ataxia. In severe cases,
ectopic beats occur which may be followed by ventricular tachycardia and fibrillation. The origin of
toxicity may be honey (made from the nectar of the flowers), milk from a cow having eaten the foliage
and meat (e.g., hot dogs) roasted on oleander sticks [15,174]. The pooling of large quantities of
grayanotoxin-containing honey or milk during commercial processing typically dilutes grayanotoxin to
nontoxic levels. There are no FDA regulations specific to grayanotoxin levels in foods.
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5.2.2. Tremetol contamination of milk from white snakeroot

b4

“Milk sickness” also known as “puking fever”, “sick stomach”, “the slows” and “the trembles”, was
a mysterious scourge of the Midwest United States in the 18th and 19th centuries. Thousands of people
have been reported as dying, including Abraham Lincoln’s mother, Nancy Hanks Lincoln. In humans,
milk sickness is characterized by loss of appetite, listlessness, weakness, vague pains, muscle stiffness,
vomiting, abdominal discomfort, constipation, foul breath and finally, coma. For many years the origin
of milk sickness was unknown, because there was nothing comparable in Europe (origin of most of the
pioneers) and the outbreaks were sporadic. It was not recognized until the late 19th and early 20th
century, that white snakeroot (Ageratina altissima née Eupatorium rugosum) and rayless goldenrod
(Bigelowia spp., Haplopappus heterophyllus and Isocoma pluriflora) when eaten by cattle, was the
source. The sporadic nature of outbreaks became clear when it was realized that cattle would consume
these plants in over-grazed pasture or in years of drought; additionally, the toxin levels in plants can
vary considerably, making identification of the source of poisonings difficult. Tremetol or tremetone is
the toxic agent and consists of a mixture of sterols and derivatives of methyl ketone benzofuran. The
three major benzofuran ketones are tremetone, dehydrotremetone and 3-oxyangeloyl-tremetone [173—-177].
Currently, there is no USDA guidance specific to tremetol levels in dairy products.

6. Conclusions

Given the state of the science, the pressure on the food supply and the development of new
products, the FDA has performed admirably in protecting the consumer from exposure to toxins in
food with its judicious use of warning labels, action levels, tolerances, specifications, prohibitions and
the ability conferred by Congress to declare substances “unsafe” or “unfit for food.” However, the FDA
cannot protect consumers absolutely from exposure to toxins normally present in foods. At normal
levels of food consumption, there is little potential for toxicity from natural food toxins. Nevertheless,
there is always the possibility of an idiosyncratic response or undetected contamination.
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