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< Allergic diseases: feline asthma, canine &
feline atopic dermatitis, rhinitis...

«=Bronchodilators: aminophylline
«H,-antihistamine drugs

<+Cetirizine, cyproheptadine, diphenhydramine
«=Glucocorticoids

<+Dexamethasone, prednisolone
«=Immunosuppressants: cyclosporin A
«=Immunotherapeutics: anti-IL-31 mAb




Cyclosporin A (CsA)

<+ Therapeutics in human medicine
«=Prevention of graft rejection

«=Treatment of autoimmune disorders
<Rheumatoid arthritis
<keratoconjunctivitis sicca (iz ]+ & &% %)
<+ Early treatment of type one diabetes

«=2/3 of early diabetic children reduced
insulin treatment after CsA treatment

«Mechanism: CsA interferes with anti-
islet cell autoimmune process

Structures of Immunosuppressants

Tacrolimus (FK506) Cyclosporin (CsA)

MW: 1202.635 |
Rt H

O N N Nr\

T / | (o] -~

Originally isolated from: E
481 ﬁStreptomyces tsukubaensis Tolypocladium inflatum




CsA & FK506 k
|

< Calcineurin inhibitors

< Mechanism of action

«=Bind to cytoplasmic
immunophilins

Percent survival
-

.
...........
LI

"ﬂ““wuu‘uuu.. i,
LT
e

«=CsA binds to cyclophilin 0
«=FK506 — FK binding protein

Years after transplant

= Resultant complexes inhibit calcineurin (a

cytoplasmic phosphatase)

= Calcineurin activates Nuclear Factor of

Activated T-cell (NF-AT)

CsA Action Mechanism

TcR

Cell membrane

CyP - Cyclophilin CaN - Calcineurin

I Ca
NF-ATc-(P)

CsA

NF-ATc NF- ATn
NF-ATn v

Nucleus IL-2 gene

CsA Dephophorylatlon
CyP

promotcr




CsA in Veterinary Medicine

<+ Major indication: topical treatment of
keratoconjunctivitis sicca (iz % & 2% %)
«=Immune-mediated lacrimal adenitis
«0.2% in petroleum-corn oil ointment

<+ Autoimmune disorders in cats & dogs
«Atopic dermatitis
«=Glomerulonephritis

<« Prevention of graft rejection

«=Kidney transplantation

«=Cats respond better than dogs

CsA Side Effects

<+~ Human patients

«Severe nephrotoxicity (25-75%)

<+ The major drawback with the drugs
«=Hepatoxicity (up to 50% of patients)
«=Neurotoxicity: tremors
«Viral infections
« Canine patients with atopic dermatitis
«=Gl: vomiting (30%), diarrhea (20%)

10




CsA Preparations

<+ Human formulations:
Sandimmune®, Neoral®
(Novartis)

< Veterinary formulations:
Atopica® (Novartis),
Optimmune® (MSD)

11

FK506 (Tacrolimus )

<+ 10-100 times more potent than CsA

<+ Human medicine

«=Heart, kidney & liver transplantation

=0intment for treatment of
atopic dermatitis

«=0Ophthalmic emulsion for
keratoconjunctivitis sicca

<+ Adverse effects

«=Similar to CsA

12
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Lokivetmab (Cytopoint®)

<« An immunotherapeutic used to treat canine
atopic dermatitis

<« Approval: 2016 US, 2017 EU, 2020 Taiwan

< A canininized monoclonal antibody (mAb)
of the IgG class (IgG,) against canine IL-31
<+ Molecular weight: 150 kDa

P —

« SC 2 mg/kg per 4-8 weeks @ =D
< Bioavailability: 30-100% N Aol

X T1/2: 7'10 dayS Yropon®
<+ Metabolism: similar as endogenous Ig -

14




Immunological Mechanism

g Allergen

< Major source

of IL-31 /m[ 7‘/ vamre

(DgThZ cells ’““f-‘:'“‘-u_ﬁ"/c:f;./‘\_’x_

endritic Cells Tx .
«=Eosinophils Bl + / it
«Basophils & ol C

mast cells ‘I \

https://lwww.frontiersin.org/articl

es/10.3389/fimmu.2019.01383/full ™2 cells Sensory Neurons t
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IL-31

+ IL-31 is a major wa » TGE—

sensitization
driver of pruritic . coLzs o
(itching) responses A

in canine atopic

1 Effectorcell

dermatitis @/
= IL-31 promotes Th2 \B"’i”’"“’ /E“'"""""’

response via

autocrine loop IL-31

ZUDN

lTChemokines‘
>~ |

https://www.frontiersin.org/articl

es/10.3389/fimmu.2019.01383/full - Skin barrier
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Antimicrobial use in feed adjusted for populations and weights
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Source: Canadian Antimicrobial Resistance Surveillance System (CARSS) — Report 2016 -
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¥ £ Fipronil =Y

< A broad-spectrum insecticide F

<+ Mechanism: block GABA, receptor
= Affinity to the insect GABA, R >>> mammals
«=GABA is an inhibitory neurotransmitter
«=Cause neuronal excitation
«=Highly toxic to insects & low to mammals

+ Commonly used as a pesticide &
veterinary drug
«=Control house roaches & field crop insects
«=Control etoparasites in cats and dogs
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Non-Steroidal Anti-lnflammatory
Drugs (NSAID)z: & fg 5g i & &

« Aspirin

« Sulfasalazine

* Phenylbutazone

* Supyrin
 Acetaminophen

* Diclofenac® # 7 ¥
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chemical

thermal
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CELL PHOSPHOLIPIDS

l-—-— Phospholipase A2
COOH

e

Arachidonic Acid

Fatty Acid Cyclooxygenase
eroxidase
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Cyclic PGG
Endoperoxides { )
~ Thromboxane ‘l}m CooH | Prostacyclin
Synthose \ O v / Synthase
OH 47
VA IR
Phospholipid
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Arachidonic acid

. Cyclooxygenase
Lipoxygenase w\(éom ,ygox-Z)
5-hydroperoxy- PGG\Z‘

arachidonic acid PGH,—> PGD,
/ Thromboxane II;gIEZ
Leukotriene A, synthase %
\ TXA, Prostacyclin
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Mediators Associated with Pain

C/AS fiber ¢ Opioid receptor
PGs

5-HT —> \
—
Histamine — >' J ‘—> Substance P

Bradykinin —> l

LI 4 M
dTlssue H Enkephalin > _P Brain
amage, + + < Projection

Inflammation
T neuron

—>
Touch _ Descending
Pressure —> i
- _ analgesic
Aa/Ap fiber pathway 49

Role of Cyclooxygenases

Arachidonic Acid
' [ e Ac NSAIDs

" Anti-inflammation
COX-1, COX-2 Anti-pyrexia
) p Analgesia
Antiplatelet

Prostaglandins Gl toxicity

7 l \ \. Renal toxicity

Support Mediate

renal & platelet inflammation,
functions Protect pain, fever
gastric

mucosa
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NSAID

<« Pharmacological effects
«= Antipyretic (pyrexia = fever)
«= Analgesic
«= Anti-inflammatory

«= Balance of the different effects may vary

< Aspirin has a potent effect on platelet
function

< Mechanism of action

= Inhibition of cyclooxygenase (COX-l &
COX-II)
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Aspirin

< Irreversibly inhibits COX by acetylation
+ Prolonged effect on platelet function

«=Platelet COX is 250x more sensitive than
endothelial COX to acetylation by aspirin

«Platelets cannot regenerate COX

«=Prophylactic use for managing
thromboembolic disease (myocardium
infarction, stroke) in human and animal

53

Thrombolytic Action of Aspirin

Platelet [Endothelial Cell}

COX-1 COX-1 & COX-2
Low .. | High
Dose ST Dose
Thromboxane A, (TXA,) Prostacyclin (PGl,)
™ Platelet aggregation ! Platelet aggregation

™ Vasoconstriction ™ Vasodilatation
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Aspirin in Veterinary Medicine

« Control of osteoarthritis in dogs & cats
«=10 mg/kg per 12 h for dogs, every 48 h for cats

<+ Ineffective for colic

« Sulfasalazine, an oral salicylate-sulfonamide
«=Inflammatory bowel disease (IBD), ulcerative
colitis
«Metabolized by intestinal flora to sulfapyridine &
5-aminosalicylic acid (5-ASA)
«x5-ASA: < 10% systemic absorption

= Sulfapyridine: enteric sulfonamide; <30%
absorption
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Phenylbutazone

<+ FDA approved for use in horses & dogs
«=Relieve musculoskeletal inflammation
+Lameness, osteoarthritis...
«=Cheap, effective & safe in animals
<+Commonly used in horses
«Long duration of action: > 24 h
=Irreversible binding to COX

«=The active metabolite oxyphenbutazone
persists in the body t,,
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Species Differences in T,,,
Man 72-96 h
Cow 42-65
Sheep 18
Goat 16
Camel 13
Horse 4-6
Dog 4-6
Rat 2.8-5.4
Donkey 1-2
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Phenylbutazone

<+ Use in small animals is being replaced by
COX-2 selective inhibitors

<+ Avoid to use in food-producing animals
due to its prolonged elimination

+ Toxicity
«Gl, renal & hepatotoxicity

«Bone marrow dyscrasia: human
(agranulocytosis)

«No longer approved for human use
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Sulpyrin, Dipyrone, Metamizole

< An old NSAID
<+ Toxicity
«Gl, renal & hepatotoxicity

«Bone marrow dyscrasia: human
(agranulocytosis)

«=No longer approved for human use in
many countries (i.e. US, Taiwan...)

<« Approved by US FDA for the control of
pyrexia in horses

59

Sulpyrin

<« Approved by BAPHIQ for the control of
pain & pyrexia in cows, pigs & sheep

AT OJRE 7ok ENYEERFTSE001355%
Y RZERBE: SFHYE 50%T5 &
FE A SULPYRIN 50% INJECTION FOR VETERINARY
¥EEW: PECBRERNBIRATIEEERH LK
U JESEICEEHE)
B1%<: 20ML - 50ML - 100ML - 500ML - 250ML
WBEGAMEAE): &4 ~ =F - 58 : 5B - BEEL -

Hiﬁ

)

P

60




» Narrow safety margin for cats & dogs

F------

Acetaminophen (Paracetamol)

<« Analgesic & antipyretic effect (COX-3 inhibition?)
<+ No anti-inflammatory effect
+ Metabolism: hepatotoxicity & nephrotoxicity

L/

«=Low glucuronide

«0Oxidative metabolites deplete glutathione
«=Vomiting, depression, methemoglobinemia

«=Do NOT use in cats; hemolytic anemia
«=Avoid to use in dogs; hepatotoxicity

<+ However, very safe for humans (< 4 g/day)
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First evidence that populations of the critically endangered

Long-billed Vulture Gyps indicus in Pakistan have
increased following the ban of the toxic veterinary drug

diclofenac in south Asia JP 2 PRy %,r%

M. JAMSHED |. CHAUDHRY, DARCY L. OGADA, RIFFAT N. MALIK, MUNIR Z. VIRANI and
MATTHEW D. GIOVANNI

Bird Conservation International / Volume 22 / Issue 04 / December 2012, pp 389 - 397
DOI: 10.1017/80959270912000445, Published online: 26 October 2012
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Conservation Letters, March/April 2016, 9(2), 89-97
Conservation Letters

A journal of the Society for Conservation Biology

LETTER 3
Another Continental Vulture Crisis: Africa’s Vultures Collapsing
toward Extinction

Darcy Ogada', Phil Shaw?, Rene L. Beyers?, Ralph Buij*, Campbell Murn®, Jean Marc Thiollay®,

Colin M. Beale’, Ricardo M. Holdo?®, Derek Pomeroy?, Neil Baker'?, Sonja C. Kriiger'", Andre Botha'?,
Munir Z. Virani'®, Ara Monadjem'#, & Anthony R. E. Sinclair'®
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African vultures collapsing toward extinction
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Diclofenac for Animal Use
<« US FDA approval

Application# Sponsor Name Proprietary Name

141-186 Boehringer Ingelheim Surpass® Topical
Animal Health USA Inc. Anti-Inflammatory Cream

<« Topical cream for the control of pain and
inflammation associated with
osteoarthritis in horses

<« Not approved for systemic administration
<« Not approved for other animal species
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NSAIDs Approved by US FDA

< Aspirin + methylprednisolone (dog): tablet

» Flunixin (cattle): injection, paste, granule, transdermal
» Phenylbutazone (dog & horse): tablet, injection

< Naproxen (horse): injection, oral granule

« Ketoprofen (horse): injection

« Carprofen (dog): tablet, injection

» Etodolac (dog): tablet, injection

«+ Meloxicam (dog): injection, oral spray & suspension
+ Firocoxib (dog & horse): tablet, injection, oral paste

+ Osteoarthritis, pain control & inflammation
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COX-2 Hypothesis (1990s)

Normal Tissue Inflammation Site

Arachidonic Acid

I \
COX-1 COX-2
Constitutive Inducible
|- oo — |
Physiolgical Pathological
PG Production PG Production

l l

Normal Functions Inflammation, Pain, Fever
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COX-2 Hypothesis (1990s)

Normal Tissue Inflammation Site

Arachidonic Acid

rd N\
COX-1 COX-2
Constitutive Inducible
- COX-2
l l [Inhibitors}
Physiolgical Pathological
PG Production PG Production

l |

Normal Functions Inflammation, Pain, Fever
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NSAIDs Approved by US FDA

« Carprofen (dog): tablet, injection (COX-2 inhibitors)‘
« Etodolac (dog): tablet, injection

«+ Meloxicam (dog): injection, oral spray & suspension
+ Firocoxib (dog & horse): tablet, injection, oral paste
+ Robenacoxib (dog & cat): tablet, injection

r----- .

80




81

b2 ER% R

2 %32 PR i)

B

82




83

FER R

BR| 54
B H %WTQ%M@@.}__& s R
T 5 13324 £ "i‘“{&ﬂ'}“’ﬂq o
&#'Jﬁ}?i-i@lﬁ?l ’ = ,;é‘r% ,
‘ﬁ»’l‘%\fﬁ’*i&-}@(~?1¢ ?rl;:‘
k-4
1

CREHE R P RARER
TG ER ARG R
(3 290 5 A o)

84




F5A Y

VS REE SEEE 22 A

FERAT
WEEERTNZEAREY -§ S P IR L S e
Y Y T

PRSP AT RS R
o?;ﬁw ‘?m& ‘ﬁ ,—;.‘f\'."?
driP R BEX > B EEFAT?

85

r‘-l-: "’JA/"’/ 3 ] -
g BT ZE < e A8
o LR R
EPRT CHA B RBRRS
7 RN
R ¥ 5@?{- WE - ~rREN
RIIRFILIER :.\/.«f $:32 %
RRRBITY [ vk R
RERET o Fupm s+ @
=E® &%

86




\/
0‘0

\/
0’0

X AN K
R
1992 % &
S

N D=

5

y /

17 B E 1135 &
A4 8

X

b
-

\m-‘

A

%

ILLEGAL USE OF CLENBUTEROL IN FOOD ANIMALS

As we mentioned in the last issue
of the DA Veterinarian, FOA is in-
vestigating the illegal use of the drug,
clenbuterol, in ammals used for food,
particularly animals being prepared for
livestock show competition, The pur-
pose of this article is to illustrate the
potential consequences of illegal drug
use in food animals by describing an
outbreak of clenbuterol-related drug
residue poisoning, and to explain the
scientific basis for the Center for
Veterinary Medicine’s ICVM) particular
concern for illegal use of clenbutercl in
food producing animals. The following
description of an outbreak of clen-
buterol residue toxicity demonstrates
the potential public health conse
quences of illegal use of drugs in
animals used for food.

Numerous cases of iingss, which ap-
peared to be due to food poisoning,

or in feed 1o animals, and of apparent
therapeutic or production value in
animal husbandry, Based on these
crileria, it was suspected that illegal
use of a 3 agonist in cattle was respon-
sible for the peoisoning outbreak.
Prompt follow-up on a number of pa-
tients had allowed the investigators to
collect samples of the suspected food,
as well os urine samples from the in-
dividuals. Analysis of these samples
revealed that a § agonist, clenbuterol,
was present at levels of 2.4 ppb in pa-
tients” urine and 160-291 ppb in beef
lver samples. This confirmed the inves-
tigators’ suspicions that an illegal
animal drug residue present in liver had
produced the outbreak of food-bome
poisoning.

“Analysis of these samples
. confirmed the investiga-
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Clenbuterol® & % i
+1992# & ¥1 9 Catalonia’RZ 11368 3% ¢ &
C R NERABHR  REART 5GP
SR ABRER AT NG B F SR P

Table 3. Concentration of clenbuterol in nine samples of veal
liver taken during 1992 outbreak of poisoning in Catalonia,

Public Health Rep. 1 Spain MCID: PMC1382130
Copyright notice Sample number Parts per billion
Epidemiologi1...........cooiiiiiiiiiiiiiieeeen 1,980 'hingin
Catalonia| SFg ........................................ Ggg
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LC/Ms: Viaters Alliances HPLC with 2996 PDA and ZQ (top) ' %
or Q-Tof Mass Detectors (bottom) 62417
Sample: BSA (heat aggregated)
Column: BioSuite 250, 5 pm, HR SEC (7.8 x 300 mm)
Injection: 10 pL
Mobile Phase: 50 mM Ammonium formate (pH 6.5)
Flow Rate: 1 mL/min
Temp: 25°C
MS Source: ESI (positive)
MS Capillary (kV): 3.3
MS Cone (V): 30
Mass Range: 400 - 3000 m/z
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1000 3 2142
0] L
250 5. THCLubra-y‘I Deltat-tetrahydrocannabinol: IT ESI +MS2(315) (P: 755, F: 913, R: 756, M: 1000)
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Method of Test for Veterinary Drug Residues in Foods- Test of
Chloramphenicol (2)

13@.% . d&*ﬁ'%&ﬁf%’ Fﬁ ;é'%ZL}iua&n ~c..m:rq:' ?‘L{S?i;'-
(chloramphenicol) Z* B o

2By vk kAR A B B R %k (liquid chromatography/tandem
mass spectlometly, LC/MS/MS) -
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Codex Alimentarius Commission
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Agriculture Organization, FAO)
- Jt F2 2 (World Health
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WHO Technical Report Series

925 Sixty-second report of the

Joint FAO /WHO Expert Committee on

EVALUATION OF CERTAIN Food Additves
VETERINARY DRUG (@)
RESIDUES IN FOOD

3. Comments on residues of specific veterinary drugs
3.1 Cefuroxime
3.2  Cyhalothrin
3.3 Cypermethrin and a-cypermethrin
3.4 Doramectin
3.5 Flumequine
3.6 Lincomycin
3.7 Melengestrol acetate
3.8 Phoxim
3.9 _Pirlimycin _
< 10 Ractopamine :;

~--______—— 119

wHo Foop  Toxicological evaluation of
ADDITIVES  certain veterinary drug
SERIES: 53 residues in food

Prepared by the
Sixty-second meeting of the Joint FAO/WHO
Expert Committee on Food Additives (JECFA)

World Health Organization, Geneva, 2004
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