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Biosecurity means management practices that
reduce the chance of bringing infectious diseases
onto your farm, and that slow the spread of

infectious diseases on your farm.
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Biosecurity
Isolation ; quarantine
Resistance ; protect bird from disease
Sanitation : disinfection, visitor concern
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DIETARY COMPONENTS IN THE TREATMENT OF

CANINE OSTEOARTHRITIS

*
A.C. Beynen

SUMMARY

Osteoarthrosis (osteoarthritis) is a frequently occurring disorder in dogs. Pharmacological
therapy only reduces pain and inflammation and may be associated with undesirable side
effects. For long-term treatment of osteoarthrosis in dogs an effective dietetic food is preferable. Such a diet
should inhibit pain sensation, inflammatory reactions and cartilage degradation. For the formulation of a
veterinary diet, various functional ingredients (nutraceuticals) have been proposed. However, it is a prerequisite
that these additives are effective, possibly act synergistically and are without undesirable side effects at the
effective dosages. The qualification effective should be based on a plausible mechanism of action and a
demonstrated or acceptable, positive clinical effect in dogs with osteoarthritis. The following nutraceuticals

meet the criteria set: fish oil, gelatin hydrolysate and beta-1,3/1,6-glucans.

INTRODUCTION

Osteoarthrosis (arthrosis, osteoarthritis, degenerative joint disorder, athropathia deformans) is a joint
disease that is frequently seen in veterinary practice. In various degrees of severity, osteoarthritis occurs in more
than 90% of dogs older than 5 years (Bennet, 1991 as cited by Servet et al., 2006). In severe cases, the
symptoms are chronic pain, lameness and immobility. Osteoarthritis is a degenerative and inflammatory
condition in which loss of cartilage matrix is associated with the release of pro-inflammatory cytokines.
Osteoarthritis cannot be cured and treatment is directed towards relief of pain by inhibition of inflammatory
reactions and further breakdown of cartilage. Current pharmacological therapy consists of non-steroid, anti-
inflammatory drugs (NSAIDS) in order to diminish inflammation and subsequent pain. However, the use of
NSAIDS may cause side effects such as vomiting and diarrhoea (Johnston en Budsberg, 1997), whereas
cartilage degradation is not inhibited. Safe agents that effectively depress inflammatory reactions and cartilage
breakdown are thus desirable. Such agents may be a combination of nutraceuticals, food supplements in
purified or extracted form that are safe and have specific well being and health promoting effects There are
various nutraceuticals that can be used to treat osteoarthritis in the dog. An overview is given elsewhere

(Beynen, 2008), but this paper focusses on fish oil, gelatin hydrolysate and beta-1,3/1,6-glucans.
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PATHOPHYSIOLOGY

The extracellular matrix of cartilage consists of collagen type II and proteoglycans with different
glucosaminoglycans (GAGs) as carbohydrate chains. GAGs are polymers of disaccharides such as hyaluronic
acid (glucuronic acid bound to N-acetylglucosamine), chondroitin sulfate (glucuronic acid bound to N-
acetylgalactosamine with sulphate ester on the C-4 or C-6 position) and keratin sulfate (galactose bound to N-
acetylglucosamine with or without sulfate ester on C-6 of each monosaccharide). Within the molecules of
proteoglycans long chains of hyaluronic acid are bound to core proteins with variable carbohydrate chains.
Proteoglycans form a substance with high viscosity and elasticity because of the adsorption of high amounts of
water. Proteoglycans have a biological function as lubricant that supports the components of connective tissues.
The high water-binding capacity furnishes flexibility of cartilage so that it can withhold loading. The
proteoglycans are synthesized by the chondrocytes in cartilage tissue.

Osteoarthrosis is characterized by excessive degradation of cartilage which is not compensated for by
cartilage synthesis. The mechanism triggering this process is unknown, but it probably is facilitated by disorders
such as osteochondrosis, hip dysplasia, genetic joint disorders, trauma, infections, extreme physical exercise
and obesity. The cartilage damage causes synovitis and the release of pro-inflammatory cytokines. This in turn
leads to secretion of metalloproteinases (MMPs) by chondrocytes, which results in further degradation of
cartilage matrix. The pro-inflammatory cytokines stimulate the production of eicosanoids from the omega-6
polyunsaturated fatty acid, arachidonic acid. These eicosanoids cause a reduction of the pain threshold and also
vasodilatation in the joint capsula so that the joints become warm, swollen and painful. The clinical symptoms

are reduced burden tolerance, pain while rising and stiffness.
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Figure 1. Simplified scheme of the pathophysiology of osteoarthritis and the progressive breakdown of
cartilage matrix
As soon as osteoarthritis has developed it evolves into a perpetuating process (Figure 1) that leads to
progressive loss of cartilage and increasing severity of clinical symptoms. Probably, the progression of
osteoarthritis is enhanced by the formation of free radicals in cartilage matrix. The condition cannot be cured
and treatment is limited to inhibition of cartilage degradation, suppression of inflammatory reactions and pain
relief. It is not possible to identify patients prior to the development of clinical symptoms. Most effective
against osteoarthritis is retardation of the development through body weight control. As described below, there

are chondro-protective nutraceuticals, but it is not proven that they also act preventively.

NUTRACEUTICALS

A nutraceutical can be effective in the treatment of osteoarthritis when it inhibits inflammatory
reactions and/or cartilage degradation. Inflammation can be decreased by extra production of anti-inflammatory
eicosanoids and/or diminished production of pro-inflammatory eicosanoids. Degradation of cartilage matrix can
be inhibited by stimulation of the synthesis of matrix components and/or by suppressing catabolism.
Nutraceuticals with anti-oxidant activity possibly indirectly inhibit the progression of cartilage loss because

they reduce the formation of free radicals. Ideally, a nutraceutical should have a demonstrable, reproducible,

3
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positive, clinical effect in dogs with osteoarthritis, and it should be safe. The clinical effect should preferably be
statistically significant in independent, randomised, double-blind, placebo-controlled research. There are
indications for a placebo effect on the clinical symptoms of dogs with osteoarthritis (Dobenecker et al., 2002;

Gingerich and Strobel, 2003; Innes et al., 2003; Pollard et al., 2006).

FISH OIL: EFFICACY

In an open study without a control group, Miller et al. (1992) have shown that administration of
capsules with EPA reduced the clinical symptoms in dogs with arthritis of the hip joints. Schoenherr (2005)
published the results of four randomised, double-blind, controlled studies in dogs with osteoarthritis. The test
diet contained about 2.5% of fish oil. The dogs given the test diet showed a significantly improved tolerance for

weight bearing.

FISH OIL: MECHANISM OF ACTION

Fish oil contains long-chain, omega-3 polyunsaturated fatty acids, including eicosapentaenoic acid
(EPA). The intake of large amounts of fish oil by the dog stimulates the production of weak pro-inflammatory
eicosanoids at the expense of strong pro-inflammatory eicosanoids which leads to an anti-inflammatory reaction
(Vaughn et al., 1994). Incubation of isolated cartilage tissue in a medium with omega-3 polyunsaturated fatty
acids inhibited the degradation of proteoglycans with the inhibitory effect of EPA being largest (Curtis et al.,
2000). The intake of fish oil by dogs reduced plasma concentrations of the cytokine IL-IB (Freeman et al.,
1998). In experiments with cultures of chondrocytes added IL-IB stimulated the secretion of metalloproteinase
MMP-3 (Cook et al., 2000). This enzyme is responsible for the degradation of collagen type II and
proteoglycans in cartilage matrix. Thus, there is an acceptable mechanism of action for a positive effect of fish

oil in a dietetic food for dogs with osteoarthritis.

GELATIN HYDROLYSATE: EFFICACY

Weide (2004) reported that the intake of gelatin hydrolysate significantly decreased the severity of
lameness in 20 dogs with osteoarthritis. Because of the open nature of the study and the absence of a placebo
group, the decrease in lameness cannot be taken as proof for a beneficial effect of gelatin hydrolysate.

To readdress the effect of gelatin hydrolysate, Beynen et al (2009) carried out a double-blind,
placebo-controlled trial with privately owned, osteoarthritic dogs. With the use of a questionnaire, the clinical
signs were evaluated by the owners. For a period of 8 weeks, the test dogs daily received 10 g of gelatin
hydrolysate (Rousselot N ADF, Vion Ingredients); as a placebo, soya protein isolate was used. The supplements
were mixed with the diet; all dogs were fed on the same dry food. There were 15 dogs per treatment group. The
oral administration of gelatin hydrolysate significantly improved the signs of activity (vitality), stiffness and

lameness (Figure 2). Gelatin hydrolysate also reduced signs of pain.
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Figure 2. Improvement of clinical signs of osteoarthritis in dogs given gelatin hydrolysate (Rousselot®
ADF). The increase (= improvement) in score (on a 0-10 scale) as induced by gelatin
hydrolysate versus placebo was statistically significant (P < 0.05) for the variables activity (4) ,

stiffness (S) and lameness (L), but failed to reach statistical significance for pain (P).

GELATIN HYDROLYSATE: MECHANISM OF ACTION

Collagen in the cartilage matrix and gelatin hydrolysate share a similar, unique amino acid
composition in that they are rich in glycine, proline and hydroxyproline. Research in mice has demonstrated
that after oral administration of radiolabelled gelatine hydrolysate the radioactivity was specifically found in
cartilage (Oesser et al., 1999). There are indications that the amino acids in gelatin hydrolysate stimulate the
synthesis of collagen cartilage (Lippiello et al., 1977). The decrease in the severity of lameness in the study of
Weide (2004) was associated with increased blood concentrations of glycine, proline and hydroxyproline and a
lowering of the plasma content of matrix metalloproteinase-3 (MMP-3). MMP-3 is involved in the degradation
of collagen molecules in the cartilage matrix. It could thus be suggested that the positive effect of gelatin
hydrolysate is caused, at least in part, by inhibition of the degradation of collagen in the cartilage matrix.

Possibly, inhibition of cartilage breakdown is associated with a reduction in inflammation and pain sensation.

BETA-1,3/1,6-GLUCANS: EFFICACY

Berge (Nordberg Veterinary Clinic, Oslo) found that the intake of beta-1,3/1,6-glucans improved the
clinical signs of dogs with joint disorders (unpublished data, 2003). Because of the open nature of the study and
the absence of a placebo group, the observation cannot be taken as proof for a beneficial effect of beta-1,3/1,6-
glucans.

To readdress the effect of beta-1,3/1,6-glucans Beynen and Legerstee (2009) carried out a double-
blind, placebo-controlled trial with privately owned, osteoarthritic dogs. With the use of a questionnaire, the
clinical signs were evaluated by the owners. For a period of 8 weeks, the test dogs were fed on a complete dry
food with 800 ppm beta-1,3/1,6-glucans (MacroGard®, Orffa); as a placebo, the same diet without supplement
was used. There were 23 dogs per treatment group. When compared with the placebo treatment, the ingestion of
beta-1,3/1,6-glucans showed a greater numerical improvement as to the scores for activity, stiffness, lameness

and pain (Figure 3).

3
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Figure 3. Improvement of clinical signs of osteoarthritis in dogs given beta-1,3/1,6-glucans (MacroGard®).
The increase (= improvement) in score (on a 0-10 scale) as induced by beta-1,3/1,6-glucans
versus baseline values was statistically significant (P < 0.05) for the variables activity (A) ,
stiffness (S) and lameness (L) and pain (P). The difference in change of scores between the two

groups was not statistically significant.

BETA-1,3/1,6-GLUCANS: MECHANISM OF ACTION

Research in pigs (Li et al., 2006) has demonstrated that the feeding of beta-1,3/1,6-glucans reduced
the plasma concentrations of the pro-inflammatory cytokines, IL-6 and TNFQL, and raised the concentration of
the anti-inflammatory cytokine, IL-10. Thus, the intake of beta-1,3/1,6-glucans may reduce inflammation in
canine osteoarthritis and thereby reduce pain. TNFOL  also stimulates the production of matrix
metalloproteinase-3 (MMP-3) by chondrocytes (O’Connor and Fitzgerald, 1994). MMP-3 is involved in the
degradation of collagen molecules in the cartilage matrix. It could thus be suggested that the positive effect of
beta-1,3/1,6-glucans is caused by inhibition of the degradation of collagen in the cartilage matrix associated

with a reduction in inflammation and pain sensation.

CONCLUSION

The three functional ingredients, fish oil, gelatin hydrolysate and beta-1,3/1,6-glucans each have a
documented, positive effect on osteoarthritis in dogs. Since the underlying mechanisms of the three ingredients
are different, it may be anticipated that the combination acts synergistically. Thus, an adequate dry diet in the
treatment of canine osteoarthritis should contain fish oil, gelatin hydrolysate and beta-1,3/1,6-glucans at the
concentrations of 2.5, 2.5 and 0.08%, respectively. For optimum efficacy of the diet, the same preparations of
the functional ingredients as those used in the clinical trials should be applied because different preparations

might be less effective.
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B 75999593N19ANAANIN (Chemistry Analyzer)

| ﬁ@ﬁﬂﬁﬁﬁﬂ?iﬁﬂiuﬁﬁ (Lab Automation System)
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1n309n59NM9lainIne (Hematology Analyzer)

Automated Blood Cell Counter

Hematological Analyzer

Blood cell quantitative machine
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1. Semi-Automated

2. Fully Automated

No differential
3-part differential
5-part differential

Semi-Automated CBC

o
UNAD 1A55F

w5 = -y . . 1 =
- iluLaTavnao Dilution Nawdy
2 ]
11 Dilution HiwLaNLATDY

I =) s
- 1iluraso9yszAl 5-8 parameters

- Non-Differential

4 = s o o — DI RTN g y
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Fully Automated CBC

3-part differential
RBC count + RBC parameters

WBC count + 3-part differential {(Gra,Lym,Mid)

platelet count + platelet parameters

. & & @ &

Lymphocyte Middle Cells Neutrophil

Fully Automated CBC

m 5-part differential RBC count + RBC parameters
WBC count + 5-part differential

platelet count + platelet parameters

- & & &\
F | j Lymphocyte Mono Eos Baso Neutrophil

e
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Fully Automated CBC for Veterinary

E‘?{E

@ H & &
WANNISN I N1 A1z LBAaLNA LR On

Impedance method
Impedance + Cytochemistry

VCS (Volume, Conductivity, Light Scattering)

" 4 - sa o g . Wy aem X
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Principle of Impedance

RN AN TATIVRUI T UIBLTIRLUALR O LAY LINRALRAE
lagardaraniin L%ﬂﬁﬁ@L'ﬁaml,amﬂﬁmﬁa@ﬁqmauﬁa
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resistance

axternal orifice internal

electrode electrode

v

direct current
{approx. 100 V)

— Vacuum

|
H”UU__H

external electrode

internal electrode

orifice

blood cells Sample

— sample beaker
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Aperture
Internal External

Electrode Electrode

U=Rxl
13-
Aperture

Internal External
Electrode Electrode
U=Rxl
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Pulse Picture

Prerun

Pulses / Volume

Counting Time

— (defined Volume)

©0 000 400 o~

Transducer

Blood suspension

L1

Start-Sensor

Stop-Sensor

Manometer
15 .‘@

1
30.83.2008 16:28

200

B

WBC B7MCH 383
RBC 4.01 MCHC 396+
HGE 124 PLT 199
HCT 31.7-LY{ 272
MCY TIMZL 89+
RDWs 453+ GRZ 639

(#9933 ) - | &S5 ) =)
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VCS (Volume, Conductivity, Light Scattering)

Volume

Conductivity

Impedance
Aperture

Scattering

# Volume, Conductivity, and Scatter (VCS)

EO0839 EFPB33C000 EFPB0C0ADECPBICPACrBIRDIDEDS,

Mononuclear cell

Neutrophil

Eosinophil
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# Volume, Conductivity, and Scatter (VCS)

Neutrophil EOSirrophil

Monocyte

DC

Lymphocytes

and small mononuclear cells

# Volume, Conductivity, and Scatter (VCS)
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NF09NTRMAUAAATHN (Chemistry Analyzer)

A = ¢ ol o s o
Lﬂﬁmmnmmmzﬁmamuﬂauﬂ“luﬁi]fquu
- Semi-Automated Chemistry Analyzer
>>> Photometer
-Automated Chemistry Analyzer

-Fully Automated Chemistry Analyzer
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Semi-Automated Chemistry Analyzer

1957 2001

Spectrometer Photometer

Photometer

Compact

Modern Design
Built-in Printer

Patient results storage
Password protection
Easy Operation

0 User friendly

o Short and simple start-up
procedure

0 Service and maintenance
programs

m Built-in Quality Control
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Automated Chemistry Analyzer

-25-

Automated Chemistry Analyzer

+ Batch top Analyzer
» TP 150 — 300 tests/hr

» Automated Dispenser for Reagent and
Sample

» Reagent Cooling System
» Automatic Cuvette Wash

+ QC on-board

* Un-limit Data Storage

X
A ) a A o o ) 9 ava T,
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Automated Chemistry Analyzer
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Fully Automated Chemistry

Analyzer

v—

Automatic Analyzer
*Floor Stand Model
*High TP 200 — 1200 tests/Hr
*Inc. ISE Module for Electrolytes
*Automatic Dilution

«Automatic Clot Detection
LIS Connection Support
*Auto-loading with Barcode System

» Samples

* Reagents
Wide Test Range

-20-
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Fully Automated Chemistry Analyzer

o
UNAD 1A35F

Wide Test Range

Albumin

ACP

ALP

ALT

Amylase

AST

Bicarbonate

Bilirubin Total & Direct
Calcium

Cholesterol
Cholesterol, HDL & LDL
Cholinesterase
Cholinesterase with Dibucaine
CK

CK-MB

Creatinine (Enzymatic)

Glucose
Gamma-GT
Alpha-HBDH
Iron

Lipase

LDH
Magnesium
Phosphorus
Total Protein
Triglycerides
U/CSF Protein
Urea

Uric Acid

-30-

Electrolytes:
Na,K,Cl,Li, iCa, pH
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S pe C ia I Tests Drugs of Abuse Tests: Therapeutic Drug Monitoring:

Amphetamine Carbamazepine

. . Barbiturates Phenobarbital
Specific Proteins: Berzodiazepines Phenytoin
Albumin Cannabincids Theophylline
Antistreptolysin O Cocaine Metabolte Yalproic Asid
- 1-Anfitrypsin Cotinine
Apolipoprotein Al &B Ethyl Alcohol Under development:
Ceruloplasmin Me.thadone Gyclosporing
Complement C3 & C4 Opiates Gentamicin
C-reactive protein Propaiyphene Wanconmyzin
High Sensitive CRP Tobrarmycin
Cystalin C
::;LZIobin Under development: Toxicology tests:

Phercyclidine Ac;tamlnophem

IgA, G &M Salicvlate
Lipoprotein(a) Tricyclics
Microalburninuria
Wyoglobin
Crosomucoid Komomirae
Prealbumin N
Rheumatoid factors
Transferrin

Soluble Transfemin Receptor .

-31-

Fully Automated Chemistry Analyzer
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#0831l §11Ain 1300 113IRA (Lab Automation System)

&

Automation Solutions

Pre- and post- analytical Workcells Integrated automation solutions

Sample log-in
Centrifugation

Integration of
Decapping i

*pre- |
*an
.po

Typically for
cl
|
*H

Storage
Retrieval

Powerful Combinations

&
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TCAutomation — the Expandable

System throughput from 1000 tests/h up to 4000 tests/h

0 Increases by including more than one of the same module
Expandability step by step

o Additional functionality with new modules

o Additional throughput by duplicate/triple modules

o Additional integration by adding analyzer interfaces
Open to all automation friendly analyzers

Flexible layouts

Analyzer Interfaces

IMMULITE 2500 Sysmex HST Vitros 950 AT
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Workcell, clinical chemistry

m  Entry/Sorting

m 2 x Konelab
PRIME 60

Total automation

Entry f Exit

Single Exit

2 x Centrifuge
Decapper

Aliquoter

Recapper

Cold Storage

2x Mitros 51 FS

2% Architect 12000
Sysmex HST interface

“
unaa 1935y 1n3ewnsNnIneaeadaiuilgiv uazmaluladvestenlfiidnis luewian



84 N o s P ~ 2.4 o o 4 o o PN
msdszapdmmanedaimng winingaomaTuTadumuas asen 3 szt 2552 1509 “unumvesdaunndluniiglandou

v

Fuil 26-27 WA MEU 2552 &1 8113 R Anzdaunnemans unanendomaluladumiuag

*** Thank You ***
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CANINE AND FELINE IMMUNITY:

IMMUNE ENHANCER WITH B-GLUCAN

d a

wan.ginnt @nsnying

[GANINEJANDJFEVINE IMMUNITY
IMMUONEJENEANGER BETAZGIUGAN

E g cIn!.fT‘W ﬁ’]ﬁlﬁ annylng

U, Windas Wuwed d16a FEF WD)
et~ m” J]ur*’

Beta-1,3 glucan (main chain) and beta-1,6 glucan (side chain) linkage
Beta-1,3 glucan (main chain) Beta 1,6 glucan (side chain) are

LWM* polysaccharides that

only contain as
structural components,

Basic structure of black yeast beta-1,3/1,6 glucan and are “ n ked Wlth

Enlarged view

3c —v:2
o
CHIOH CHe
ore 5:: — o
CHaGH
o ] ] 0
CHaOH 3

Beta 1,6 glucan (side chain)

CHIOH Cra
~
Beta-glucan was analyzed by means -2-
of GC-MS and NMR spectroscopy.
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v
e W.q%ﬁlﬁ ?m%m"lwa Canine And Feline Immunity: Immune Enhancer with ﬁ-Glucan w
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the beta 1,3-glucan purified from yeast is the most

potent anti-infective beta-glucan immunomodulator

Beta Glucan Type Structure Description
Bactenal Linear B1,3-glucan
(Curdlan)

Fungal Short B1,6 branched B1,3-glucan

] | l | ] (te. Schizophyllan)
Yeast Long P1,6 branched B1,3-glucan

] ] {Beta Glucan, Betafectin ™)
Cereal Linear B1,3/B1, 4-glucan
S _——— | (i.e. oats, barley, rye)

EEr WD)

[GENTRE!

Oral B-glucan

@
—
! T~
| Md)

~

@

Intestinal
lymphoid
tissue

Intestinal
lumen

Intestinal
epithelium

Activated
macrophage

»
(\dea;dto‘s‘s {HQ =’
p\\ag ~——
yro‘r‘fn@ Activates:
L"cf:"o,-, NK cells
other macrophages
T cells
B cells

Ingested betaglucan is taken up by specialised cells in the intestinal wall and broken down into smaller,
biologically active beta-glucan fragments, which bind to macrophages and activate them Activated

macrophages migrate to the lymph nodes where they stimulate more macrophages and other cells of the

immune system, by producing soluble proteins called cytokines

wan.giand ansnrlneg

lﬂﬁ

Canine And Feline Immunity: Immune Enhancer with ﬁ-Glucan
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The immune system

Innate immune response Agquired immune response
Macrophages Phagocytosis Cells/systems involved Processes
Macrophages Phagocytosis

(and related phagocytes) —3] Lysozyme production
Free radical production (oxidative burst)
Antigen presentation —————— > B lymphocytes ————— Antibody production

Cytokine production
Cytokine production
Natural killers (NK) cells —> Cytokine production T lymphocytes Lysis of infected cells

Macrophage activation

0 7 14
Days after antigen exposure

The exact mechanisms involved in beta-glucan activation may be influenced by the
route of administration and it is possible that soluble beta-glucan present in the

lymphatic system binds directly to circulating macrophages, neutrophils and NK cells.

-5- PETRWSRID

[GENTRE!

Sterm Cell

Lymphoid Stem Cell | Myeloid Progenitor
(@)

’J—q ic Cel
Memory Denaritic Cell
P

I0SMO Macrophoge
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Beta-glucan stimulation of antitumour

Immune response.

Activated macrophage with
bound beta-glucan ( @ )

o—e

Cytokine { Cytokine

activation \O\/O activation

: Cytotoxic
@ @ T lymphocyte
Phagocytosis

Perforins and other > Cyt_okir_me
lytic enzymes (or \\( /. activation
cytotoxic chemicals) =
£ .
Cancer cell M) ) Killer cell
Cytotoxic
—
( chemicals

Cancer cell with
bound antibodies («)
and complement proteins (Y)

7- o WOER

Features Benefits

Increases production of white blood  More immune cells can fight invaders
cells more effectively

Increases cellular mobilization Immune cells can respond to harmful
invaders faster

Increases phagocytic capacity Phagocytes (machrophages) can

destroy more harmful invaders
faster by eating them

Increases production of reactive More RClIs are able to more
oxygen intermediates (ROls) effectively help the immune system
fight a harmful invader
Helps shift the immune response Anecdotal evidence suggests this may
from an overstimulated Th2 to a help with allergies, autcimmune
balanced Th1 response disease, and cancer
-8- Far
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Pilot Study: Orally-Administered Yeast
Bi3-glucan Prophylactically Protects Against

Anthrax Infection and Cancer in Mice

Vaclav Vetvicka, PhD,: Kiyomi Terayama, MD,2 Rosemonde Mandeville, MD, PhD,3
Pauline Brousseau, PhD,: Bill Kournikakis, PhD,s Gary Ostroff, PhDs~
1Department of Pathology, School of Medicine, University of Louisville, Louisville, Kentucky;
sDepartment of Pathology, Tokyo Dental College,

Ichikawa General Sugano Ichikawa City, Chiba Prefecture, Japan;
sBiophage Pharma Inc, Mantreal, Quebec Canada; sDefence Research Establishment

Suffield,Ralston, Alberta Canada; < Biopolymer Engineering, Inc, Eagan, Minnesota

-9- PETRWSRID

[GENTRE!

Anthrax-protective effect of daily oral prophylactic

administration of WGP Beta Glucan..

100 9

80 1

60

% Survival
L 4
L
L 2

40

20 1

Days Post-Infection
LDBO dose of 85 £ 11 anthrax sporesfanimal
Groups of 10 Balb/c mice were gavaged daily (days —7 to 0) with 0.1 ml

of water as a control (4#) or 0.1 ml water containing 40 (I) or 400 ug
() of WGP Beta Glucan per mouse (2 or 200 mg/kg).

10- P WD)
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Tumor-protective effect of daily oral administration of

Beta Glucan

e
a ‘ Tumors from
@ G @ ‘ Control Group

'HIHIHHIHH I|I|II]H\||II\I\IIIIIIHIJIHIlIH i\\II|II|\|IIII|IHI|HFIl‘IIH'HI‘IHIFII

7 10 [N} 12
D e @ «
Tumors from
S Beta Glucan
o ‘ & Treated Group
|||||| |||rr|| H|'ll|HIIHIIIIJII|||\'H]JHI'IHJ|IIH|III\|I O
(=] 7 8 aQ 10 10 I‘
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Tumor-protective effect of daily oral administration of

Beta Glucan

At day 21 after tumor cell

administration animals were
Control Beta Glucan

Tumor Weight (g) 0.66 +/- 0.06 | 0.52 +/- 0.06*

sacrificed, tumors excised,

and weighed. "P values were

determined using a student’s

T-test (p<0.05).

12- P WD)
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Effects of oral administration Beta Glucan

on cytokines

91

. Cytokines ProdCLgI:Itmg T(a:rgl?t Function
L] Contral
[ Beta-Glucan
A_Cl}“‘g"a‘t;d Grawth,
i Th1 cells s, MK proliferation,
CEESI-IS activation
o c-g\l\l ENE:LSEJ\ES variaus Viral replication

Turnar
cells

Cell death

C,""t()l'éi:l.lt’:‘ Control WGP Beta Glucan Macropha-
ges,mast cells,

IL-2 9.7+/- 0.5 pg/ml 234 +/- 2.1 pg/ml* NK cells

IFN-y 107.8 +/- 8.4 pg/ml 475.8 +/- 42.3 pg/ml*

TNF-a 487.8 +/- 58.2 pg/ml 1083.5 +/- 44.6 pg/ml*

-13-
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. 1 black yeast beta-glucan

In the health food industry
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What is AUREQ 2

N199985BINITAAAUIALIALEIR Tnusnnsidaamsiasauial san

Association of Clinical Research on Supplements)

luniside el Aureo HEARUUIALA LS
fuavthe i Fauweuduwauean® lallald
Aureo AN 2B NARES 12 Faaeing 7]
DaaTis 2 dna Winnseeguacie

= ar =l = 9 =1 ar v
Wns39e Inefld Aureo WaRRTLI ALY A BeaA LT LE e 1WFeudeudunauani bl LA LE Aureo aqn
FaaenInnaas 12 Aaagne IduauEatinyu 2 419 TainansdnagluacTaauiaunan i wdaann
naaedld Aureo 2 51 IBnadauandlunv
annr Laa I Aureo anunro e Ut ALEa L Ere S Ul Tasewizdoud 3,45 @ 10 aziiiugd
= ad 4 = o = £ = 0 2 = ]
U ALHAERATRTY Eat s o ssLsvrr s T o iAoy ufsisuanldan Aureo Harulunisii
AraaileEenas AnaaE
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msaqailszanimnmsls AUREO Tunisanszauinmaluny

TIAAE] Tnusnranidaainasiasaunilssin {1 {Japanese Association of Clinical Research on Supplements)

NANNFRD NnARaslag awauny | dsamnnghd (mgikg)
Undi (A) Unnde g -
SUEMIGTREEATetN (B) 4 streptozotocing” 9) 60
lunuan (C) W streptozotocine + tolbutamide™ & 200
sl (O W streptozotocing + Aureo 5 60+2,000(30)*
Wi (B) W streptozotocing + Aureo 5 & B0+10,000(1 507"

-17- PETRWSRID
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mslaailszansnmmsld AUREO Tumsanszaunimialumny

NAARY nusarnaddaainisiadaums le‘.::l.nﬁrfle‘U {Japanese Asscciation of Clinical Research on Supplements)

400 — (mg/dl)
 nousnu

350 4 I HFosnu

17.6%

A ANIMNI=AUART LA A A INI5Ta

TsAtuamau
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Mammary gland tumor

guzany 12 1
VWA LN

a = Dy
Wig LLna

WIKWn 20 Kg

1= =
LI TIA

4
AWIAADULILD ¥4 2 cm.

2 1 Riaumgudnaie 12413 cm.
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Mammary gland tumor

o

34 = a 3
TuinAnargislaz (Twna 1 fland

E YR i =
11«1 7 ’nnumqrﬂa: a1 o

& o -
NOHIUDHIUIALANRILWAD 2 cm.
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Pet's name Mouse

Type Dzungarian Hamster

v Disease's name Abdominal tumor
e

t Dosage of Aureo per day 0.5 ml

s
Drug Baytril
Consumption period 1 month
Hospital name Higashi Hashimoto animal hospital

23- EET WEED)
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Pet's name Dog
Type Pug
Age 3 - 5 months
Woeight 1.5 kg - 3 kg
Disease's name Demodicosis
Dosage of Aureo per day Feeding 6 ml and putting 6 ml on its face
Drug {Before applying Aureo) lvermectin 200 mcg/kg sc,
bath drug (After applying Aureo)Vitamins(Pancal G)
Consumption Period 2 months
Hospital name Higashi Hashimoto animal hospital
-205- FEr WEED)
Car WD
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Anal sac gland tumors
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Anal sac gland tumors

AAUANTINATILID

Anal sac gland tumors
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Anal sac gland tumors
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Atopy
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The reason we strongly favor the liquid form of black yeast

beta-glucan

The beta-glucan that is produced from yeast is soluble in water. In water, beta-

glucan is evenly dispersed throughout and its structure is not broken down.
These characteristics make beta-glucan highly bioactive.

It is possible to process black yeast beta-glucan liguid (gel) to make it into a
powder. The black yeast culture solution is more than 90% water, so when the
culture solution is freeze-dried, the beta-glucan concentration increases
drastically. Freeze dried beta-glucan does have certain advantages (it stores
well, it is light and compact, and the cost of packaging is low), but its potency
as a bioactive substance is lower than the potency of the liquid form. It has

been confirmed that when beta-glucan is dried, its three-dimensional structure
is broken down and it is not readily restored.

For these reasons, we strongly favor the liquid form. Thus, we provide
excellent products that are kept as natural as possible.

-35- PETRWSRID
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DIARRHEA IN DOG

Diarrnhea

Change in the frequency, consistency or
volume of bowel movements

- Increase frequency of defecation and/or
- Increase fluidity or loose consistency of
stools and/or
- Increase fecal volume
- increase water content
- or increase fecal solids e

*
Tiqwmmaﬁmimam 232/2 ‘Wy: 11T HYNUNUT AFUNNA 10260
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Classification of Diarrhea

Osmotic diarrhea
Secretory diarrhea
Permeability diarrhea

Motility diarrhea

¥,
PrTA

Mg W
' £ >

.1»2\5: )t -3-

Small intestinal diseases
Virus: Parvovirus, Coronavirus, Distemper
Bacteria: Salmonella, Clostridia, Campylobacter
Intestinal parasites
Foreign bodies
Dietary indiscretion
Dietary change
Food allergy

Toxin

IBD

Tumors
Fungal i i;«og)

aw..Aensal Junivies DIARRHEA IN DOG
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Diarrhea

Large intestinal diseases

Whipworms

Polyps
IBD

Colonic ulcer or cancer

Clinical s

Large

JJY dSSs

e Bowel versus

Small bowel

Weight loss
Vomiting
Flatuence
Defecation frequency
Fecal volume
Urgency
Tenesmus
Mucous in feces
Hematochezia
Melena
Steatorrhea

aw..Aensal Junivies

May be present
May be present
Present

Normal to mild increase
Increased

Absent

Absent

Usually present
Absent

Sometimes present
Present

DIARRHEA IN DOG

Uncommon

Uncommon

Unusual

Marked increased frequency
Normal to mild increase
Usually present

Usually present
Frequently present
Often present

Absent

Absent

F
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Acute diarrhea
Dietary
Infectious : bacteria, virus, fungal
Intestinal parasites : Protozoa giardia, trichomonas, coccidia
:Worms  roundworm, tapeworm
Drugs and Toxins

Miscellaneous

‘\'\

r » |

Lauses or Diarrnhea

Chronic diarrhea

- inflammatory bowel disease

- neoplasia

- obstruction

- parasitic cause

- bacterial cause

- mycotic cause

- maldigestion, malabsorption i»”»)

Ms&\\x
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History taking

Physical examination

Diagnosis: Fecal examination
Gross, Microscopic
Check for parvovirus antigen
Fecal swab for culture & sens.
CBC, PCVI/TP, Blood chemical,

Radiographic finding p ,cu”»)

3

#?ﬁﬁ\\l -9-

Causes of Diarrhea

1. Diet, Drugs and Toxins
Acute diarrhea
Rapid diet change
Dietary indiscretion
Dietary intolerance
Dietary hypersensitivity
Food poisoning
Drugs: NSAIDs, antibacterial drugs

Toxins: insecticide , Ab:,",))

w2518 -10-
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Causes of Diarrhea

&)
(7!
L‘ﬁ

2. Intestinal parasites

Trichomonas Metronidazole
25 mg./kg. bid
5-7 days

- or

Fenbendazole
50 mg./kg.
q. 24 hrs. X
P
3 days r;,"’é._,d-zti ‘9

250 11-

Giardia

C s of Diarrhea

(o))
-
(7))
L‘\

2. Intestinal parasites

Isospora Sulfa./Tri. 15 mg./kg.
bid 10 -14 days

- or

Toltrazuril 5 mg./kg.
3 days

,a’lma

.-.9%@}1 12-
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Causes of Diarrhea

(

2. Intestinal parasites

Hookworms

Ivermectin 200 ng./kg.

- or

lvermectin plus

Pyrantel pamoate

Y o
P a}y)
¢ e
W *d"‘ =
| s

5,
Py

AR
#2510 13-

C

I_L.1
O
a)
‘ﬂ:
ﬁ
:—
(D
A

IUSES O] )

Q)

2. Intestinal parasites

Toxocara canis

Pyrantel pamoate

Fenbendazole

l 50 mg./kg. sid

3 days

Ascarids

Y

I
#0514 -14-

]
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Causes of Diarrhea

2. Intestinal parasites

Tapeworms

Praziquantel

' 5 mg./kg.

Causes of Diarrhea

3. Infectious agents

Viral disease : Parvovirus, Coronavirus

Parvovirus : incubation period 3-8 days,

shedding may begin on day 3

Clinical sign : young dogs primarily affected

acute onset of hemorrhagic diarrhea

(O]

s
(,d.»i:;%) fever and leucopenia commonly seen
4

£ -

I

#2518 6.
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3. Infectious agents

Treatment: Supportive treatment,
Fluid therapy
Withhold food for 24-72 hrs

Trimethoprim-sulfa.
5-10 days

Ampicillin and gentamicin for maximum 5 days

Metoclopramide

j:(oa‘,j))
5‘?5{1\\1 17-

Causes of Diarrhea
4.Neoplasia

Small intestinal neoplasia : adenocarcinoma,

lymphosarcoma

Clinical signs : anorexia, vomiting,
chronic diarrhea,
weight loss,

melena maybe observe

-;?%sﬁ\\ 18-
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Causes of Diarrhea
4.Neoplasia

Small intestinal neoplasia

Diagnosis : Laboratory finding

Radiographic finding

Contrast radiographic finding
Ultrasonography

Endoscopy

Surgical biopsy ,dfu‘o‘¢1))

Causes of Diarrhea
4.Neoplasia

Large bowel neoplasia: adenocarcinoma,
lymphosarcoma
Clinical signs: inflammation
stricture formation
obstruction

bleeding Vs ,43‘0"&93

5‘?5{1\\1 -20-
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s of Diarrhea

Laus

\_‘\

4.Neoplasia
Large bowel neoplasia

Diagnosis: Detectable by digital examination

Radiographic finding

Ultrasonography

Endoscopy

Double-contrast enemas

Surgical biopsy y f:,"J))

'\ =~ o I » 9y | o~ -
Causes or Diarrnea
5.Inflammatory bowel disease :

- the wall of small intestinal contain abnormal

numbers of inflammatory cells which can be

eosinophils, lymphocytes or plasma cells

v

s
=50 22
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5.Inflammatory bowel diseases

Clinical signs: chronic vomiting and diarrhea
weight loss
polyphagia
decrease appetite/anorexia
hypoproteinemial/ascites
abdominal discomfort/pain

; ’L‘f.‘?@ excessive borborygmi and flatus

PRy 23-

5.Inflammatory bowel disease

Diagnosis: Fecal examination
Hematology neutrophilia

Serum biochemistry no pathogenic change
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mrteme Af T Al -
Lauses oT Diarrnea
5.Inflammatory bowel disease

Diagnosis : Hypoalbuminemia and
Hypoglobulinemia are characteristic of PLE
Diagnostic imaging/Ultrasonography

Intestinal biopsy

v

y r.ié‘{{;)
:26@ _25-

Causes of Diarrhea

5.Inflammatory bowel disease

Treatment: Combination treatment of
dietary, antibacterial and

immunosuppressive therapy

- Metronidazole, Sulfasalazine,

Prednisolone, Azathioprine

=5l -26-
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6.Miscellaneous
Obstruction
Maldigestion/Malabsorption
Liver disease
Kidney disease
Pancreatic disease

SIBO

Diet

Fluid therapy

Medical management: Antibiotics,
Antiinflammatory drugs

Deworming

Probiotics
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SYMPTOM Frequency of Occurrence in Primary Liver Disease
Apathy & Listlessness 60%
Reduced appetite 59%
Vomiting 58%
Weight loss 50%
Polyuria/polydipsia 45%
Diarrhoea 27%
Reduced endurance 27%
Ascites 25%
Neurological signs 12%
Jaundice (Icterus) 12%
Acholic faeces 7%

From: Rothuizen and Meyer, 2000
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ALT 1 liver specific enzyme m%umqwu"lﬂiumazauﬂ amzilng: 9719FINIIAN
inwulu cytosol 1%V inflammatory GI disease, | ¥193F1U 2-3 1M
cardiac failure L181¥ haemolytic | 119¢ mild-moderate : TG
anemiafawaa! Tlamvua | n11AWIATFIU 4-5 11
Sy A )
NAUTIUI ‘Ifiii’f]"l]'lﬂﬂ1§61°lfﬂ'l
51&91 1% anticonvulsant L1ag
glucocorticoids
ALP 10 bound 11 membrane Isoenzyme fin ALP finy'l@
U®N bile canaliculi L8 Tu bone, intestine, kidney
bile duct tubules L181¥ placenta
glucocorticoids ansai 1y
4
a1 ALP gaiu 1@ Tugsiaua Tai
s &
LA TR STITE TR
GGT 1A sensitive oo | nnzuwedenhldinan | munzhegldlunmsaiin
ALP GGT Q(Qﬂ’hﬂﬂamlﬁ?]} 13U 1% cholestatic disease
hyperadrenocorticism
2 A a o a1 i
AST FIVULNBUNITNINY 1319 tiver specific
A o @
1AL UeE19NIn
o 78 Ao
Serum dunsieriummzndgy Hypoalbuminaemia o191y
albumin 17 burn LAY malnutrition
Serum q luane inflammatory alune portosystemic
globulins hepatic disease, hepatic encephalopathy
reticuloendothelial system
compromised
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U uaLae HNELYn
o . o, . . Y9 o daa . i . .
Bilirubin N1 bilirubinuria 9% ﬁHJﬁQW‘]JhlﬂGluﬁﬂ’Nqu’Jz WU mild bilirubinuria (q&
4
INATUABUAIE jaundice starvation 4% febrile state o 2+) 1A specific gravity
@7UN1 bilirubinuria qani1 1.025 18 lugiin
Yy o dd a a . e .
aunsonylaludainmna né Slight bilirubinemia
NI sepsis
[ v ¥V
Cholesterol | serum cholesterol ﬁ?lﬂﬂ“] Cholesterol @115 DI 1AL
o v Jaa Y ot
gnvznuludaininig 181un1¢ pancreatitis,
congenital L) acquired diabetes mellitus,
portosystemic shunts L0 hyperadrenocorticism (101
fulminant hepatic failure hypothyroidism 18
IS A ] @ U {
Bileacid | Serum bile acid ifuaiil | liningeauludaiioid
Y sensitive UDT NIY jaundice Lag 13§ anemia
specific 1TUN1IAT29
4
hepatobiliary function N1
Tugiauazun
MIINN

J o o o o w a
ﬂﬂﬂﬁZﬁ\iﬂﬂaﬂiuﬂ'ﬁiﬂ‘H?Iiﬂﬁﬂﬁ@ NTVIATUHNE, AAVVIUNTT  inflammation  VINANITINA

. . .. 9 v . . 3 ' Y 1
fibrosis, optimum condition @1¥ 31 hepatic regeneration LAY AIUAUNNLUNTAFOUAN 18un secondary

bacteria infection, ascites 1A% hepatic encephalopathy N133n1115A Hepatobiliary disease Tuguatazi

' Y
Ml ansailasail

FLUID THERAPY

o 09/ § @ [ PR @ a
Maintain hydration A339 1M s Thndanumnzauiudaindleileatumsinaniie
Y

F v v
hypokalemia Tagm3ian KCL Tuthansi niee1ve 1901m130in51au potassium adlue1misnieainay

o o { 3 o
14 potassium supplement f3332I9N1I alkalosis Tudaintedlu hepatic encephalopathy wazileanuias

a J A Vo S o <
AUANNIIZ hypoglycemia 1ABMISIAN dextrose Tuansihinvg Inundailheamwanudosnsvesda?
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NUTRITION SUPPORT
Protein
UYT1ued protein Mimnzauiag i luuaaz i 2.1 gke/day (10-14% V04 total
. £ a Y (2 . Y A 9! . .
calories) #91um g 1iUSuve9 protein 1Hurnnwe 1o lsluvnIuns hepatic regeneration
. = v Y 19 Y o . a A
uag repair 1oz luvuziAornudesniugy lildseduan nitrogenous waste product sy liliive

foarulilinan1iz HE

Fat
5104 fat i recommend (MR 2-3 g/kg/day (30-50% of total calories) ¥4 fat UONIN
1 A v A [l A 1 a g
VCPIYNY calories density I,LT;Q’I}'JENlIﬁ'J“L!G]f'JEllWiJﬂ'J'lllu1ﬂuGlﬁ}@']W1ﬁ‘§\nﬂufnﬁﬂi&’ig]:uﬂ'\l'lﬂaﬂ']ﬂ

Y 1o I Y
2115 IMINTAIDNANY

Carbohydrate

Carbohydrate  sauiluunaaves calories  fdAyvetemsifinsaInaulSuaves
protein LAY fat Tﬂﬂﬂ'ﬁ?mmﬁmm:ﬁuaéﬁ 5-8 g/kg/day (30-50% of total calories) Iﬂﬂ‘ﬁﬁ1ﬁﬂlu fo
Foaii13ai form U4 carbohydrate Mozl 319s1da1TumsgaTuves glucose tazdaluady

wiwla meaailayyn glucose intolerance 1182 gluconcogenesis

Vitamins
N5IAY water soluble vitamins (B t1ag C) NOaAvYUIUMT synthesis, storage LQENIT
A 1 Aa v o 1 A . . I @ ¥ A . .
Lﬂaﬂuuﬂmmmmwaﬂmu UAMTINY Vitamin A 01904 uaT191d 11199917 Vitamin A 2211

VN Cytokines uaihlving hepatocellular damage

Minerals
a o A g . A .
M3AuANYTuI Copper  Tudadtlreiilu cholestasis 130 specific  copper-storage

. , . .. v
disease 3 AIUITDFIYDA hepatocellular accumulation Liae cellular injury 14
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CONTROL HEPATIC ENCEPHALOPATHY
M51iA HE 1iA91052A1Y83 ammonia 18 glutamate Ngaiu lludriinademshiarasadnaues

J Y

i1 4
Famstosiu luldimaduTasmsaiugulsmnaTdsauluems weewed lddaineayn

CONTROL ASCITES AND EDEMA
FanAAINMINTTLAVVDA protein TunsziadoAd tloannanNuAadnd luvwIumsai
protein 119U TAoN13AIUANYT UM sodium  chloride  1Az19921A0N 1% diuretics 19U furosemide,

. = .2
spironolactone ‘H?E]‘Wﬁﬂiﬂﬂ paracentesis MU0 dypsnea

CONTROL COAGULATION DEFECTS AND ANEMIA
ieennduiue Jorgiimihnineafumsasia Coagulation  factors, anticoagulants 18
fibrinolytic proteins Haed2 M 1¥ienaInNsNAVTI@ NI 1HINANIE coagulopathy 18 nstleanuiii

= o &
18Taon13 19 Vitamin K, Taemsiia drlianud uilunas 1 plasma 1130 blood transfusion

CONTROL GI ULCERATION
Taems 1% H, blockers 1A cimetidine 130 ranitidine #30811UNqW cytoprotective agents 15U

sucralfate

CONTROL INFECTION AND ENDOTOXEMIA
i systemic antibiotics 1A penicillin, ampicillin, cephalosporins L& aminoglycosidesalﬁ} intestinal

antibiotics 1T neomycin a4 toxin binders 151 cholestyramine

MANAGE CHOLESTASIS
Tasns 14 bile altering 130 choleretic drugs 1% ursodiol 150019 1AA IUNTE] extrahepatic bile

duct obstruction
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Vv a [ Y
msl¥ansasulumsshlsaay

=) wva o Aa @ 1 °
Vitamin E (400500 units per day): Inaiau1iaiu anti-oxidant Nl ldiusdranin Iasazuuziii
' S '
1719113 1/v09 water soluble form 1agn150g 113109 d-alpha tocopherol iU active form 11N lugy

. & g .
l-isomer ¥a11] 1 inactive form

Vitamin C (25 mg/kg/day): Jamielumssnulsadulammzesnadelusionilu copper 130

ion accumulation 7 hepatocytes

. . . [ . Hq ¥ = 12 @
S-adenosyl-L-methionine (20 mg/kg sid) : 9A111 nutraceutical f1¥inad lumssnulsadu Taoee
A Y v v R A ' o =& v Ao =
Tiinanududuves glutathione TuduFeiinane metabolism VosduTasasa Faendfidelusl adverse
1 £ g
effects 1aE3a11509701]991 U alcoholic hepatitis Tuau lddndae Faendriiazeangn laaonInaounies

M9

Phosphatidylcholine : ﬁﬂma y1ialumstleary fibrosis tazinilea hepatocellular membranes. ¥4

9
dose lugiunazuunds linswualuaurg 18 luiTuna 3-9 grams daily Taolviifioansudeon

Milk thistle (silymarin) (4-8 mg/kg/day OR 50-250 mg/day): e Tisl,‘tzlﬂq'll Bioflavinoid @naN1
NNLAAV AT Silybum marianmum Fon1aM3AIAe Milk thistle 1FudIMNANYDI isomer 3§ A0
silibinin, silydianine 1182 silychristine 1atfisilibinin Lﬂuﬁﬁﬁ@@ﬂmﬁ{lﬂﬂﬁqsﬁl uaz latimswanesninlugil
combine U phosphatidylcholine complex (i.e., Sil-phos by Indea labs) c?;qv‘iﬂﬁ’mmm@,ﬂcﬁﬂﬁﬁﬁuuaz

4
1181 bioavailability gy
. . v o . . A Y 9 ' oy
N-acetylcysteine (70 mg/kg tid): 3auilY anti-oxidant mas“lmaummuw%zaanqm"lﬂﬂm"n

Ursodeoxycholic acid (15 mg/kg/day): ifludieniitivsz Tomilumsviasnsivitiquaniiaiiv
hydrophobic bile acids ©8A91M hepatocyte membrane AT antioxidants e liausaldlums

. v Yy ad A A gy o o o A
supportive therapy 18 nazazlviwafsavuilo 193 Ay anti-oxidants AU

]
v A

Colchicine (0.03 mg/kg SID) mmmi%}zﬁaﬁmﬁuﬂmﬁﬂ fibrosis and cirrhosis @uﬂumm@maﬂ‘ﬂ

v
a Y

0o qYu I Yy 1 A qu Ay o Yo o ¥ Ry oA A A4 a X
‘Vnslwﬁ@]j!ﬁﬂ“ﬁ?@]hlﬂ Ll@]ﬂ']iﬂﬂ36161)'31']1«!@]@\11”1?]'Nl]!flnsl.%ﬂllﬁ]'I"U'f]\iﬂ\jWﬁsln\uﬂfNLlagﬂjqulﬁﬁl\?ﬂfﬂ$Lﬂ@mu{ﬂ1ﬂ

Mg l4en

1< { [ o o a o
D-Penicillamine (10-15 mg/kg bid): WuenilFlumssnulsaduIaei ¥y copper Tudy
@ 1 "o 9 aa 421 9 A @ a
anag Tagna Inde lunswuide nazaz Idwanoadiut 195 wny zine tazarunulsum copper luomis
Zine (100 mg daily): ensal¥lumstlesiulilfinanissaunguues copper Tuduuazdan
Y A g . . Yy &£ . A 1A a Y A i ¥y A
nUMIY antifibrotic agent 1#8nA28 &4 zinc 4ayraY form uanienld fo elementary zinc Taglinoitio
A ogxl A . Y a 9 ' Y Y1 [
UIU 3-6 1ADU 1IN UAA dose A4LHAD 50 mg daily N3 W zinc AITAUADUNOINIAHINTRIT WA copper

) o YA 0 q¥a . . ' P
chelators domisszidlumsldaeernimlinaniog hemolytic anemia umwu%uaamn
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Alternative treatment
Dandelion root: Has55naAmNyIous lvalouved bile, Yoarun131Aa liver congestion, bile
9 v
. . .. . . v o Y a . Y o a
duct inflammation, hepatitis, gallstones 1482 jaundice. HONINHUIIN1HINANST contraction tAITLLE1 U
g = Y o y 9
INUIABDNUULASNTIEAUNTITNINTUUBDN hepatocytes Vlﬂ’é]ﬂﬂ’JEJ
Dosage: 4-8 milliliters of juice or fresh root (1-2 teaspoons)
2-8 grams of Dried root, in a tea (infusion or decoction)

4-8 milliliters of Fluid extract (1:1) (1-2 teaspoons in water or any drink.)

250-500milligrams in a Powdered solid extract (4:1)

. <3 A = v A ~ < . . .. v oS
Turmeric: nJumgu”lwmagiwisqammnmq Tﬂﬂ‘uﬁii“ﬂﬂmlﬂu antioxidant activity wazduilu
QOI % % v
anticancer effects DNA2Y ﬁﬁﬁ)ﬁlﬂf}‘ﬂ‘ﬁﬁﬁﬂﬁ@ curcumin c’ﬁaﬁﬂmﬁmmﬂﬁm glycyrrhizin 11 silymarin Tag

a ;g o a o o dy
92'1YaA1T19uu04 carbon tetrachloride LAy galactosamine gﬁlﬂuﬁimﬂﬂ?iﬁ!ﬂﬂﬁﬂﬁﬁ%@ﬂﬁﬂ UININNU

[

falidrur10aavIUMS inflammation luduiilvia1 SGOT way SGPT asas, awnsanszduliinams
314 bile acid 1da110 32udIEMTDENNTAI bile salt, cholesterol 11ag bilirubin, curcumin F1Han1 1%

1Y solubility ve4 bile 1Wunalienunsaileatucholelithiasis 18

4
=

Dosage: 400 and 600 milligrams three times a day. #1195 18U Bromelain ﬁ]%ﬁﬂﬁ}ﬂﬂéﬁu‘lg]}ﬂ%u

Aloe Vera Gel or juice or dried powder: ﬂmmauazﬁ'muwweﬂuﬂfjmmwmemﬁaﬂﬁmms%ﬁ”n

1
=KX A

' Y a . . ) o P { P o '
aloe vera aN5098 1 NAVVIUNT detoxification Tuau 1J1MLLE1$GI1JE]E]'L!]1@] ° WﬂiiﬂllﬂilﬂﬁﬂuW'U’ﬂ

E}

Y
o

! . . 1 [ 9
aloe vera %18 simulate the immune system ua:“lugﬂuuu gel aunsotvaaszauihmalunseumanala
Dosage: 2 ounces four times a day is sufficient.

1/2 teaspoon to 1 teaspoon of the powder three times a day.

F

aw.q.gnimi 25suiail wamumsInessnazmssne lsadu lugiviasnug L



124

a o P - o ~ s 4 o & o P v
matszaguImmsnidainnnd unanedema TuTaguniuas A5a0 3 sz 2552 509 “unumvesdammdlunizTaniou

Uil 26-27 woAR MU 2552 a1 0113 R Anzdauwnemans uinendomalulagumuas

Y a
[GHBERTANEN]

1.

10.

11.

12.

Lamb CR. New diagnostic techniques in hepatology. In: Proceedings of the Hill’s European Symposium

on Canine and Feline Liver Disease, Amsterdam, 2000:10-9. ISBN 0-9540567-0-1.

Meyer HP, Rothuizen J, Ubbink GJ ef al. Increasing incidence of portosystemic shunts in Irish wolthounds

in the Netherlands (1984 to 1992). Vet Rec 1999;136:13-6.

Rothuizen J, and Meyer HP. History, physical examination, and signs of liver disease. In: Textbook of
Veterinary Internal Medicine 5" edition. SJ Ettinger & EC Feldman (eds). Saunders, Philadelphia, 2000,

pp- 1272-7.

Rothuizen J, van den Ingh TSGAM. Rectal ammonia tolerance test in the evaluation of portal circulation

of dogs with liver disease. Res Vet Sci 1982;33:22-5.

Rothuizen J. Chronic hepatitis in dogs. In: Proceedings of the Hill’s European Symposium on Canine and

Feline Liver Disease, Amsterdam, 2000;20-5. ISBN 0-9540567-0-1.

Sterczer A, Meyer HP, Boswijk HC et al. Evaluation of ammonia measurements in dogs with two

analyzers for use in veterinary practice. Vet Rec 1999;144:523-6.
Strombeck DR, Guildford WR (eds). Small Animal Gastroenterology 2" edition. Stonegate, Davis, 1990.

Center SA, Harte JG, Crawford MA, et al. Hepatic peroxisomes in cats with hepatic lipidosis and cats

treated with ursodeoxycholic acid (abstract #56). J Vet Intern Med 1997;11, 2: 117.

Rutgers HC, Harte JG. Hepatic disease. WALTHAM Book of Clinical Nutrition of the Dog and Cat

(editors: Wills and Simpson, Pergamon Press, Oxford). 1994;Chap. 15, 239—276.

Watson TDG, Center SA. Nutritional management of canine liver disease. WALTHAM Focus 19966, 2:

25—31.

Watson TDG. Nutritional management of canine liver disease. Wiener Tierartzliche Monatsschrift

1996;83, 11: 329—333.

Watson TDG. Recognition and management of portosystemic shunts in dogs. Pedigree Breeder Forum

1998;7, 1: 9—15.

aw.q.gnimi 25suiail wamumsInessnazmssne lsadu lugiviasnug



v g .
msdszapdmmanadadmnd uniinerdema TuTasumiuas a5ai 3 1Jsyddl 2552 Fea “umumuesdarunndluniiz Tanfeu” 125

Fuil 26-27 WARMBY 2552 & 113 R Anzdamwnemans uminendomaluladisuas

13. Andrew H. Sparkes, Feline Hepatic Disease, World Small Animal Veterinary Association World Congress

Proceedings, 2003

14. Jill Maddison, Diagnosing Liver Disease in Dogs: What do the Tests Really Mean?, World Small Animall

Veterinary Association World Congress Proceedings, 2001

F

]
aw.q.gnimi 25suiail wamumsInessnazmssne lsadu lugiviasnug w






Oral @resentation






mslszgpimnmsmedadmnd uminendoma TuTasumiuas a5ai 3 szt 2552 Feq “unumuesdammdluniiz Tandeu” 129

Suil 26-27 WoARMEU 2552 a1 9113 R Anzdaummomans uinendomalulasuviuas

a A AN o A (Y] A d Y LY d
Uszansmmmsauiuguesnszieanuaznszueysvimalamsdamsszuurhiu

o % a ' 2 o a o a J aw Ja
SYHINT "hmqm w"lawasm LL"I]lJGlﬁ BDIITTIU wmmmiiywz INTINTY E)ﬂﬁ'ﬂ‘]elsll@2

J 2 o ¢ A 2 o o Y 2 3

AMNNT NUIAUI i]“l/lﬁ@lu ATAINTIN LF@NANHU WIAN assm%ty chmm
U \
UNANED

= dyd a a A A v A @ A ' 9 o
ﬂ']iﬁﬂ‘}sl'll!!‘]J“LlfniﬂiiZliJuﬂi&’ﬁ‘V]‘ﬁﬂ']Wﬂ'lﬁﬁ‘]JWH‘lﬂl’f]\iﬂﬁ%ﬁ“]Jﬂﬂaﬂ LlaZﬂigﬂﬂlluiﬁ’iﬂ?ﬂslﬁﬂ1§i]ﬂﬂ'l§§$‘ﬂﬂ
4 kY A o J A @ A L4 = 3 1A =~ A
5w Iﬂﬂi')ﬂi?mﬂlﬂyaﬁ:ﬁﬂﬂﬁﬂwuﬁﬂi&’ﬂ'ﬁ]ﬂﬁﬂ HAZNIEUDYITHINAINY ALUAIABDUNNIIAN W.H. 2550 DI IADU
[ o o J A ' =X o Y a @ d’lw S o Ao a a
UNAN WA 2551 I1UIU 106 A2 2 WITUNTZUOUNIHUN TIHIANSFUNT i iatuartidadszansmuniams

v d

I v
uiug¥elAun szoznaoadanaunsusn (Calving to first service interval) 538zAADATINANAA (Calving to

A

Vv Y
conception interval) PIUIUATINDNTHANAA (Services per conception) J2e21a1699104 (Gestation period) 8V

1 Y . . @ Y 1 a <Y 1 'd
5e1119M3 19 (Calving interval) 1ag Juh09719 (Day open) Wams AT IzHYoyanyN lunszioysn szoznaon

9 v

= a 1 Y o Y ' = = =X = [ " S o
DINTUNA szaz‘mamﬂwqmmmuwmaw Tudl W.7.2551 UszezanaulToumeunud w.ea. 2550 saneldediAw

o
9

NEDA (p<0.05) AD 150.65+4206.91 U 462.74 +207.43 Tu 1AL 205.97 +206.29 TU MUMAY LAz IUIUATIAOMNST

a A o A o c?;‘ A = = @ A o 1 A v o w
HENAAVDINTEUDYIIN 1l w.e. 2551 M%Wu’)uﬂ’iﬁﬁﬂﬂ%ilmﬂiﬂ‘ﬂmfJiJﬂiJﬂi%iJ’t‘)lqlli”IW 1l w.7.2550 DYNUUITINTY
aa = 3 < ns: 1 = [ = [ ' @
NNADAN (p<0.05) AD 31N 3.86+2.79 Asuily 1.93 + 1.79 A9 muiumzumJaﬂﬂmﬁvummhlummmwmmaﬂuma

an a a A o 4 A = = 9 d‘ddg‘ = A o
ana Iﬂﬂﬁiﬂ‘ﬂi:ﬁﬁ‘ﬂ‘ﬁﬂ']Wﬂ'liﬁ’UWHﬁ“‘llENﬂigﬂ’é]y'i1ﬂ 1l w.d. 2551 e Tunavun W.A. 2550 LAZINDNINIG
o J

= = v a A = =} L&Y =} @ ' =} v A1 v oA ==
HJiiEI'UI,‘VIEl‘Uﬂ%u’ﬂi25ﬁ‘ﬂ‘iﬁﬂTWﬂﬁﬁUWH‘]ﬁZﬁ’JNﬂiigU@lluiiﬁ’iﬂﬂﬂizﬂﬂﬂaﬂ wunnsededanimasiszeznaonn

a

a us;’ 9 ] 9 [ ' ' A g A v oo W aa A
WA TSYSAINDN SzﬂzﬁNﬂWii‘Hgﬂ HAZIUNDIINGININTEUDYINHBYWNNUITIAYNINTDA (p<0.05) no Tu

]

A3zl dnnIny 305.87+231.64 1 321.46+11.30 1 611.414230.13 31 uag 354.14+230.42 S awdeu anlu

nszdloy a1 Ay 199.034198.32 Fu 312.53+15.94 JU 511.16£199.16 Tu uag 245.79+196.86 U awdidu
k4 E4 -

= o Y a a Ao F A o A )
ﬂ']iﬁﬂ‘ld']ﬂiﬂuuﬁﬂﬁ"’U’f]llu'c’liﬂiﬁul‘ﬂﬁ"llEN1Ji|'$ﬁ"ﬂ‘ﬁﬂ']WﬂWiﬁﬂwuﬁ‘ﬂlﬂﬁﬂigﬂﬂﬂaﬂ uazﬂiwagimmgﬂuma

&

Q

]
Ao o 1

9
HuguidigaemInauInuIte tazaududsuae 11

o_o o A a A A [4 o
mangy: nszde Uszanimw msduiug vy

I aa A a - o y o - o
adtingamans laniinet ueulasiner vazmswauionludatiados anzdaunnsmans uminerdomaluladuniuas nuedven

AFUNNUHIUAT 10530

P & A o o = o s a o ~
uﬂﬁﬂ‘ﬁ'l‘]ﬂ!ﬂ‘ﬂ 6 ﬂi%ﬁ]]ﬂﬂ'ﬁﬁﬂHW 2551 AUSHAAWINNIMNTAT NW'I'J‘VlfﬂaEJL‘V]ﬂIuTﬁfJiJﬂWUﬂi HUDIVON NTUNNUKIUAT 10530

3 s o 4 o o Ao
ﬁwnmammauaxﬁugmwNﬁmauww]’ ﬂﬂwﬁﬂ’JLLWVlfJﬁWﬁﬂ{ unInaema TuTaguruns vuedaon ATUNNUHIUAT 10530

#

Y

I?:J: VRATDULNAW: thuchadaporn@hotmail.com

X

o 5.2 o Ao a ¢ P o F3 y
BYYINT Vl‘]iﬂﬁ]iu Hagnme 1J53ﬁ‘VI‘ﬁﬂ'IWﬂ'IiﬁllWl\li;"lJfNﬂix‘llﬂ'ﬂaﬂuﬁ$fﬁﬁjﬂyﬁ‘ﬁﬂ'lﬂiﬂﬂ'lii]ﬂﬂﬁixl]l]ﬂﬁu b



130 - . ¢ A o 24 - 4 o 2 v,
M3vszguInmanidaiunnd unanademaluladuniung asan 3 Uszdnl 2552 Fee “umumvesdnmndlunnglaniew

Suil 26-27 WaARMEU 2552 1 0113 R AnzdaMnemans uanendomaluladuviuas

Reproductive Performance of Swamp and Murrah Buffaloes Under Farm Management System
Thuchadaporn Chaiyakhunl# Pilaipun Chamsai2 Orawan Pat'canacharoenchai2
Jitraporn Apirakkhit2 Duangporn Hongnara2 Chutarat Sreesangkram2

Saowaluck Paduang2 Sunpech Sophon3

Abstract

This study was to determine the reproductive performance of swamp and murrah buffaloes under farm
management system. Reproductive data from 106 female buffaloes in buffalo farm at Chachoengsao province during
January, 2007 to December 2008 were analyzed to describe calving to first service interval, calving to conception
interval, services per conception, gestation period, calving interval and da open. The result showed that the calving to
conception interval, calving interval, services per conception and day open of murrha buffaloes in year 2008 were lower
than year 2007 (150.65+206.9 vs 253.64+175. days, 462.74 + 207.43 vs 565.83+177.05 days, 1.93 + 1.79 vs 3.86+2.79
and 205.97 + 206.29 vs 297.40+174.27 days, respectively), which statistical difference (p<0.05) but not in the swamp
buffaloes. The calving to conception interval, gestation period, calving interval and day open of murrha buffaloes were
shorter than swamp buffaloes (199.03+198.32 vs 305.87+231.64 days, 312.53+15.94 vs 321.46+11.30 days,
511.16+199.16 vs 611.41+ 230.13 days and 245.79+196.86 vs 354.14+230.42 days, respectively (p<0.05). The

information from the recently study may advantage for future research and extension plan in buffalo reproduction.

Keywords: buffaloes, efficiency, reproduction, farm
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Case report: Corynebacterium pseudotuberculosis biovar ovis identification and their drug

susceptiblility from samples in Mahanakorn Veterinary Diagnostic Center

Walaiporn Tonpitakl# Chulabha Sonklein1 Mongkol Chawanit2 Samart Suwannakhen3
Abstract

Twelve goats from 3 farms in Chachoengsao and Pathumthanee province, Thailand had abscesses 3-8 cm at
subcutaneous and lymph nodes at heads, necks and teat canal. Corynebacterium pseudotuberculosis biovar ovis were
isolated from the abscesses. All of isolates were susceptible to ampicillin, cephalexin, norfloxacin and tetracycline. The
variation in susceptibility was observed in antibiotics enrofloxacin 92% (11/12), lincomycin 83% (10/12), penicillin 75%

(9/12), oxytetracycline 75% (9/12), amoxicillin 67% (8/12), sulfa-tri 67% (8/12) and gentamycin 33% (4/12).

Keywords: Corynebacterium pseudotuberculosis biovar ovis, goat, caseous lymphadenitis
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M3 1 uaasduiisinodeuiiiaznansnadeunnuaes§Fiuzaes C. pseudotuberculosis biovar ovis 0
uen'1d
s dwn duvdsfing iae Iy
#0819 o
= £ =
g = 5 % B S 5 S g= > g >
= 2 » = <& 5 & B 5 E £ E
2 = £ £ %% £ £ £ £ = &
g < 2 38 4 z & & & & & 3
A 1 Mandibular LN. S S S S S S S S S S S S
2 Mandibular LN. S S S S S S S I S S S S
3 Teat canal S S S S S S S R R S S
4 MandibularLN. R S S S I S s 1 s S 1 s
B 5 Mandibular LN. R S I S S S S S I R I I
6 Mandibular LN. I S I S S S S 1 I 1 1 S
C 7 Mandibular LN. S S S S S S S S S I S S
8 MandibularLN. ~'§ S I S S S S S I R S 1
9 MandibularLN. ~'§ S§ S S S S S S 8§ I S S
10 Mandibular LN. S S S S S S S S S S S S
11 Mandibular LN. S S I S S S S S S I S S
12 Mandibular LN. S S S S S S S S S I S S
anuhaeel vz (%) 75 100 67 100 92 100 100 75 67 33 75 83

LN. = lymph node, S = susceptible, R = resistant
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Case Report: Magnesium - Ammonium Phosphate crystal in Urine of Gilt

Chanathip Thammakarnl# and Kanya Jirajaroenrat1
Abstract

A one-year gilt from a herd of gilts showed clinical signs of purulent liked discharge from vulva. It
was found within the urine during estrus period. The gilt failed in conception and irregularly returned to estrus.
The urine was collected by voiding using beaker. The specimen was left until sediment appeared. Microscopic
examination was performed of the sediment and abundant magnesium ammonium phosphate crystal was found.
However, rods and cocci shaped bacteria were not found. The clinical signs of the gilt disappeared after treating
with penicillin—streptomycin (long acting formula), enrofloxacin and even though no treatment. At the last
occurrence of clinical signs, no service and treatment were performed and the gilt was culling. The cause of
clinical signs is unclear. Bacterial infection of urinary tract during the estrus period, result in changing of urine

pH and consequently the crystal formation was postulated.

Keywords: magnesium ammonium phosphate, urine, gilt
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Effect of Birth Parity and Teat Order at the First Week on Body Weight and

Growth Rate of Piglets

1# 2
Jamlong Mitchaothai and Suvarin Pavasutthipaisit

Abstract

The current study was conducted to investigate the effect of birth parity and teat order at the first week
on body weight and growth rate of piglets and also determine how big change of teat order at the first week.
Thirty-one litters (322 piglets) born from both primiparous and multiparous were randomly selected for use in
this study. Live body weight of individual piglets was measured at birth, 6- and 21-day old and average daily
gain (ADG) was then calculated. Teat order was observed and recorded at day 3 and day 5 of lactation.
Anatomical location of individual mammary glands ranges from 1 to 7 and the position of the glands was
classified as “Front”, “Middle” and “Rear” for the gland pairs of 1-2, 3-4 and 5-7, respectively. The results have
shown that the first and eighth birth parity had lower (P < 0.05) body weight and ADG at 21-day old of piglets,
when compared with the second to seventh birth parity. More than 65% of the first four pairs (front and middle)
were nursed by piglets during lactation. For teat order during 3- and 5-day old, approximately 55% of the
nursing pigs had no teat order change and around 30% of the nursing pigs had change to the consecutive gland.
Body weight and ADG of piglets nursed by the first glands were numerical highest and these nursed by the
seventh glands were numerical lowest both at 6- and 21-day old. The piglets nursed by the front and middle
gland had higher body weight and ADG than those nursed by the rear glands. Hence, it could be concluded that
at 21-day old, the birth parity of 2 to 7 of the piglets had superior body weight and ADG to the birth parity of 1
and 8 and the nursed glands at the front and middle resulted in heavier piglets and faster growth than the rear

gland.
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Introduction

In pig production, there is crucial for producing big and uniform piglets at weaning. Milk is main

energy and protein sources for the piglets at suckling period. The big and uniform piglets at weaning would be a
result of sows having high and uniform milk yield. Parity of sows may affect the milk yield and then growth
rate of piglets. Establishing suckling (teat) order is a most important behaviors in a piglet’s life. McBride (1963)
reported that 75% of piglets achieving specificity in the nursing order at 12 hours after farrowing. Teat order is
restively stable after the first week of piglet’s life (Ewbank, 1976). Cranial glands are the favorite in piglets,
although the reasons for this preference are still unclear (Fernandez-Llario and Mateos-Quesada, 2005). Several
fields of study have been focused on to explain preference of cranial glands. From literature review, the causes
of this preference would be classified as 1) larger glands as higher nutritive composition and more sensitive
cranial glands to the piglet’s stimulation (Kim ef al., 2000; Nielson et al., 2001), 2) the larger size of piglets
leading to more power to compete for cranial glands (Hartsock and Graves, 1976; Fraser, 1984) and 3) heavier
pigs having stronger stimulation at suckling, resulting in triggering milk injection (Fraser, 1973). Most of these
researches were observed teat order after the first week of piglet’s life. This leads to miss information about teat
order during the first week, which it may be an important competition of piglets to get milk as food and may be
major start or connection points of teat order after the first week. Therefore, the current study was performed to
investigate the effect of birth parity and teat order at the first week on piglet growth rate and also determine how

big change of teat order at the first week.

Materials and Methods

The experiment was carried out on a private pig farm in Nakhon Ratchasima, Thailand. Data were
randomly collected on 31 litters (Yorkshire X Landrace piglets) containing 322 piglets from both primiparous
and multiparous sows. All experiment piglets were identified by fitting ear tags containing radio-frequency
identification (RFID). Live body weights of individual piglets were measured at the birth, 6- and 21-day old.
The piglet average daily gain (ADG) was calculated at day 6 and day 21 of lactation. Creep feed was offered for
the suckling piglets at 7-day old onward until weaning at 21-day old.

Teat order was observed at an average of two or more suckling on day 3 and day 5 of lactation
(adaptation from Nielsen ef al., 2001). Anatomical location was used to categorize individual mammary glands
(first to seventh) and position of the mammary glands was grouped into 3 categories; Front = pair 1-2, Middle =
pair 3-4 and Rear = pair 5-7. All data in the current study were expressed as mean T standard error (SE), except
for Table 2. Statistical analysis of the data was performed using the general linear model (GLM) procedure in
SPSS software. Probabilities of difference, Duncan’s method, at each parity, anatomical location and gland

position were obtained to evaluate differences among treatment means.
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Results and Discussion
Results from the current study have shown that at 6-day old, the piglets from the second to the seventh
birth parity had numerical higher body weights when compared with the first and eighth birth parity (Table 1).
At 21-day old, piglets born from the second to the seventh parity of sows had significantly heavier (P < 0.05)
than those born from the first and eighth parity of sows. These results are almost similar to ADG of piglets born
from sow at different parity observed on day 6 and 21 after birth (Table 1). Hence, the piglets born from sows at
parity 1 and 8 had lower (P < 0.05) ADG than those born from sows at parity 2-7. After 7-day old, the body
weight and ADG of piglets would be partly influenced by creep feed offered to piglets. However, Serensen et
at. (1998) found that piglets consumed creep feed approximately 2 — 3% of the milk energy during the third or
fourth week of lactation. Therefore, the effect of creep feed would be very small on the body weight and ADG
of piglets whereas milk consumed by piglets would have large influence on piglet body weight and growth.
From the present study, the second to seventh parity given piglets had better growth rate than the piglets born
from the first and eighth parity of sows. To improve production efficiency of the pig farm, these discoveries
suggested that a lot of care and attention would be paid to piglets born from the primiparous and sow with more

than seventh parity should be culled.

Table 1. Birth weight and average daily gain of suckling piglets by parity of sows

. Body weight, kg ADG, g/day
arity n
D6 D21 D6 D21

1 20 1.98 +0.08" 5.01 033 103 £ 12 174+ 15
2 10 2.6410.10" 740+ 0.21° 172 £ 12° 275+ 8"
3 40 2.55 £ 0.08 718t 0.18" 154 % 10° 265+ 7"
4 51 235+0.08" 6.60 £ 0.23" 1549 246 % 10°
5 57 239 +0.08" 6.54 % 0.20° 140+ 10 23749
6 69 2.18 £0.05% 6.72%+0.14° 145+ 8% 257+ 7"
7 67 236+ 0.06" 6.64 +0.23° 141 £9° 245+ 10°
8 8 180+ 0.15° 491+ 098" 71 % 20° 169 & 49"

abed
Within a column, mean lacking a common superscript letter differ (P < 0.05)

The distribution of mammary gland use in the current study was showed in Figure 1. There was more
than 65% of the first four pairs (front and middle glands) which were nursed by pigs during lactation, while the
sixth, seventh and eighth pairs of posterior glands were nursed less than 35% of the time. These results are
similar to earlier reports by Kim et al. (2000).

The change of teat order between day 3 and day 5 of piglets was observed and showed in Table 2.

There was approximately 55% of the studied piglets had no change of teat order, which disagree with report of
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McBride (1963) who found 75% of piglets specifying their own nursing order at 12 hours after farrowing. This
discrepancy might be the variation of individual piglets and sows. Approximately 15% of the nursing pigs
moved teat order forward (posterior to anterior) to the consecutive gland and also 15% of the nursing pigs
moved teat order backward (anterior to posterior) to the consecutive gland, while the rest of the pigs moved teat
order forward and backward to more than one consecutive teats. These indicated that around 85% of nursing
pigs specified their own teat order and changed to a consecutive teat and around 15% of nursing pigs had

changed much in both forward and backward directions.
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0.0 — — T T —= — — 1
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Anatomical mammary glands

Figure 1. Distribution of mammary gland use by the nursing pigs according to the anatomical location of the

nursed mammary glands (1 = anterior) at day 3 and day 5.

Table 2. Changes in the teat order between day 3 and day 5

Teat order change*
Item Total

6 5 -4 3 2 - 0 +1 2 43

n 1 1 2 9 7 45 159 44 10 5 7 290

Percentage 0.3 0.3 0.7 3.1 2.4 15.5 54.8 15.2 34 1.7 2.4 100

¥
Negative sign = moving from anterior to posterior; positive sign = moving from posterior to anterior; 0 = no change; number

indicates teat order difference.

Body weight and ADG of nursing pigs at 6-day and 21-day old classified according to anatomical
location of the glands or group of the glands (gland position) were showed in Table 3 for teat order at 5-day old.
The numerical highest body weight and ADG were nursing pigs at the first pairs of the gland, whereas the
numerical lowest body weight and ADG were found in nursing pigs at the last pairs of the glands. The pigs
nursed by the second to seventh pairs of the glands had intermediate numerical body weight and ADG,
comparing with the pigs nursed by the first and last pairs of the glands. These results are in accordance with
report earlier (Kim et al., 2000). When positions of the glands were classified as front, middle and rear glands,

the differences of body weight and ADG of the piglets are more obvious. At 6-day old, the pigs nursed by the
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front glands had higher (P < 0.05) body weight and ADG than those with the rear glands, while the body weight
and ADG of the pigs nursed by the middle glands were lower (P < 0.05) than those of the pigs nursed by the
front glands (Table 3). At the weaning (21-day old), there was obvious that the pigs nursed by the front and
middle glands had higher (P < 0.05) body weight and ADG when compared with the rear glands, which in
agreement with previous studies (Orihuela and Solano, 1995; Nielson et al., 2001). This would imply that the
teat order change after the first week was not much different from the 5-day old. The possible explanation of
higher body weight and growth rate of pigs nursed by the front and middle glands would be partly the results of
bigger glands and more useful nutritive composition of the glands when compared with the rear glands as
reported by Kim et al. (2000) and Nielson et al. (2001). Under condition of the current study, there is hardly to
explain how the bigger size of piglets nursed by the front and middle glands improve growth rate of piglets.
From the results of the present study, the suggestions for managing in nursing pigs would be that cross fostering
could alleviate competition of piglets for better glands and lower variation of growth rate of nursing pigs. In

addition, the pigs nursed by the last pairs of the glands would be paid more attention for taking care.

Table 3. Birth weight and average daily gain of suckling pigs by anatomical location of the nursed mammary

glands at 5-day old.

Anatomical location of Body weight, kg ADG, g/day
the glands ! D6 D21 D6 D21
1 52 247%007°  7.13%0.20° 166 £9° 267 9"
2 44 2431008 6741023" 160 £ 8 251+ 10"
3 49 2271007 6491022" 138+9° 241+ 10"
4 36 2311006" 6771023 141£10° 25210
5 40 2291009 6201028 12010 223 %13
6 28 2131007 619+021" 169"  226t10"
7 19 2.10%014"  5861+029° 106 £13°  200%12°
Gland position
Front 96 245%005 6.95%0.15" 163E6" 260+ 7"
Middle 85 2291005 6.61F0.16 139+ 7" 245+ 7"
Rear 87 2201005 6121016 119t 6° n1t7

abc
Within a column for each measurement, mean lacking a common superscript letter differ (P < 0.05)

1 = Anterior mammary gland
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Conclusion
The birth parity of 1 and 8 lowers the body weight and average daily growth of piglets at 21-day old.
The big change of teat order during the 3- and 5-day old is approximately 15% of nursing pigs. The piglets

nursed by the front and middle glands are heavier and higher growth rate than those nursed by the rear glands.

Acknowledgements

The authors wish to thank the pig farm for animal and facility supports and Mahanakorn University of
Technology for financial support. Many thanks also go to Dr. Nualprae Seanbungkhor, Tipasawee
Siripiriyanukool, Kamonwan Wechwittayanukool, Nuttapol Sumsomboon and Doungkamol Pimsin for their

excellent assistance.

References

Ewbank, R., 1976. Social hierarchy in suckling and fattening pigs: A review. Livest. Prod. Sci. 3: 363-372.

Fraser, D., 1973. The nursing and suckling behaviour of pigs. I. The importance of stimulation of the anterior
teats. Br. Vet. J., 129: 324-336.

Fraser, D., 1984. The role of behavior in swine production: a review of research. Appl. Anim. Ethol., 11:
317-339

Fernandez-Llario P. and Mateos-Quesada, P., 2005. Udder preference in wild boar piglets. Acta. Ethol. 8:
51-55.

Hartsock, T. G. and Graves, H. B., 1976. Neonatal behavior and nutrition related mortality in domestic swine.
J. Anim. Sci. 42: 235—241.

Kim, S.W., Hurley, W.L., Hant, LK. and Easter, R.A., 2000. Growth of nursing pigs related to the
characteristics of nursed mammary glands. J. Anim. Sci. 78: 1313-1318.

McBride, G., 1963. The “teat order” and communication in young pigs. Anim. Behav., 11: 53-56.

Nielsen, O.L., Pederson, A.R. and Sgrensen, M.T., 2001. Relationships between growth rate and mammary
gland size of the sow. Livest. Prod. Sci. 67: 273 - 279.

Orihuela, A. and Solano, J.J., 1995. Managing “teat order” in suckling pigs (Sus scrofa domestica). Appl. Anim.
Behav. Sci. 46: 125-130.

Serensen, M.T., Danielsen, V. and Busk, H., 1998. Different rearing intensities of gilts: I. Effects on subsequent

milk yield andreproduction. Livest. Prod. Sci. 54: 159 - 165.

§1a09 dasenIne waz @5u ameanslnds wavasddufioaazddumsvoudunlutndlaniusn ‘/

»
aerhminduazdasimansaan lavesgngns






- .
m3tszguimmanadamnd uminndomalulatuviuas a5ai 3 05wl 2552 Foa “unmvesdanmmiluniig Tandou” 159

Fuil 26-27 woATNBY 2552 W 91AT R AMzdALMNeman w1 anedoma Tuladununs

v d v v iy Al
msasumdasenlaindaniie (CK uaz AST) Jushimnsaumsusdudsnmalna

53z 80 Dlawns maldamugiiomeavesiszimaing
= a o 1# a1 a o 2 a a 3
HINA YUNNAAT  IANT NISVYAT 15298 UATYAN TN LYAYDITY
uniage

' . . . Y o o A
1INMIANBIAIFUAL creatine kinase (CK) 1aig aspatate aminotranferase (AST) lugnsmiu 6 a1 n

@

W13 suaTuIma lnaszeznia 80 Alawas Tua9aAe T UM THUITY HAZNIENFIDUATUITY

£
@

wuNumMalasunlasuen1Fualived AST 061901 IAYIZHINNDU UASHAINTHUIT UMY

1 < 3 (= =3 ] J o [ A g = =} o [
2619 150070 NI FuaT 1UF19ADY HAZHAINMTUVITY TIVDINMTNVVHVDIAFAATNGNSIDINUVITY
= v o Jdo v ) A Y A Y Vo Ay Y =
lifinnudwininu angndwdiear wieilgymguninlan Tudhidhswmsuisdu waldoinmsanyn
dy o 9 A A d? A 3 a J 9 Y d'y ]
Hemnsoaivayudoyaluses mamuduiiuilndvesa CK uag AST ludhwaisinyimalna wag Ty
Ar5lanadn TdenanianuEalnAnNIITeoA M dIn1g IUAIINTHUBINITNINAALNYDINT
< y &
1R VYBINA 1L

= ~

k4 i
mdnny: mFualvesndide msuisduahmaing anmgiiomalulszmalne

madmaatndmiuih asgdaumnemans umninendoma Tuladuniuns nuodaen n3ammna 10530
MAIMATUANINTAWNNG ANEFAMUNEMENT UNINGIEEVOUUAY VBUUAY 40002

madmaatndaidailng azdaith aazdaunmemans uninodomnyasmans INeLUAT WY UATUTY 73140

Y

é’ VRATDULNAIN: teerapol_chin@hotmail.com

™

£
]

Tsna Fuiaas uazae manlasulaseu lainduiiio (CK uaz AST) Tudhiidhiwmsuisiuashmalna b

5302119 80 flawas meldanmgliemevenlszmaing



160 = o g - 2.4 o o 4 o o g,
msdszgimnmedaiunnd uminndomaTuTaduriuns a3ai 3 Ysedil 2552 Fee “unvmvesdaunndlunzlandeu

Fuil 26-27 woAdMow 2552 o1 9113 R ARzdaummemnans uvanedomaluladuviuns

Changes in serum muscle enzymes (CK and AST) in horses competing in the
80 km endurance ride under the tropical climate of Thailand.

Teerapol Chinkangsadarnl# Jatuporn Krajaisri1 Prawit Butudom2 Worakij Cherdchutham3

Abstract

Serum activities of creatine kinase (CK) and aspartate aminotransferase (AST) were measured in 6
horses before and after competitive 80 km endurance ride under tropical climate of Thailand. There was a
significant difference between the pre-ride and post-ride levels for only the plasma CK levels. However, both
pre-ride values and the increases during the competition of the plasma CK were not related to the fatigue or
health problem after the ride. The results of this study support that elevated plasma CK and AST in endurance
horses may be a common occurrence and should not be interpreted as a problem unless there is a clinical

evidence of muscle damage.
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Introduction

Endurance ride is the challenge of both rider and horse to terrain, and time limits. One of the systems
that directly suffer with this long effort of ride is muscular apparatus (Teixeira-Neto.,2008). Lameness and
stiffness usually occur after the horse exercise under the endurance ride especially during the intensive ride or
difficult terrain (when we can see a case of exhausted horse syndrome). The damage to muscle fibers can be
assessed by the physical examination and laboratory examination of the enzymes related to the muscle damage
(Overgaard ef al., 2004).

The muscle enzymes, including creatine kinase (CK) and aspartate aminotransferase (AST), are
considered as useful parameters for the evaluation of muscle damage (Teixeira-Neto., 2008, Da Cas et al.,
2000). These enzymes activities are unremarkably low in serum or plasma because they are commonly located
within healthy cells, and an increase of serum enzyme activities may also occur in association of increased cell
permeability (Cardinet, 1997). In addition, their values can vary for many reasons such as, membrane
permeability alteration, cell necrosis, impaired enzyme clearance and increased enzyme synthesis (Harris,
1998). During exercise, plasma CK and AST activities may elevate without clinically observable sign or
histology changes in muscle cell structure (Valberg et al., 1993; Camara e Silva ef al., 2007) whereas CK is the
most muscle specific-enzyme and present in tissue as specific isoenzymes which is clinically used for diagnosis
of musculoskeletal disease (Teixeira-Neto., 2008). However, CK has a peak activity at 4-12 hours after muscle
injury is removed from blood within 2 hours (T%2). On the contrary, AST has peak activity at 24 hours after the
injury with longer half life up to 7 days (Clarkson and Ebbeling, 1988; Harris, 1998). Moreover, the study
between long distance exercise found that there was directly relative in increase of plasma enzymes with longer
duration of the effort (Overgaard et al., 2004, Teixeira-Neto1., 2008).

The aim of this study was firstly, to compare the equine muscle enzymes activities (CK and AST)
before and after competitive endurance ride in the distance of 80 kilometers under tropical climate of Thailand,

secondly to correlate equine muscle enzymes (CK and AST) with average speed, average recovery time.

Material and Methods
Experimental animal

The experiment was carried out with a group of 6 endurance horses which had been completed at least
2 rides of 40 to 60 km competitive endurance ride during FEI CEI* in the distance of 80 km under tropical
climate of Thailand. The ride was held at the Thai Polo Club, Pattaya with an ambient temperature about 24.5C

The horse’s age ranges from 6 to 15 years with wide variety of breeds and came from different stables.

Ride protocols
The ride was the official ride of Fédération Equestre Internationale (FEI) which used their rule book
for endurance (FEI endurance rule book, 2009). Technically, it can be summarized that the ride was divided

into 3 phases 30, 30 and 20 kilometers, respectively. In all the FEI endurance rides there will have the vet gate
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where the horse inspection was done in every horses before starting of the next ride, within 20 minutes after the
end of each first two phases and within 30 minutes after the finish of the ride. At this point, it was expected to
be critical point of endurance rides when veterinary commissions could eliminate any horses at any time, if the
horse did not show enough physical condition for continuing the ride. The vet gate inspection started by
monitoring heart rate which must be met the heart rate criteria of under 64 beats per minute (bpm). After being
approved in heart rate criteria the horse will be examined with specially attention on metabolic parameters
including, mucous membrane colorless, capillary refill time, hydration status, intestinal movement, muscle tone
and general condition. After that the horse will be trotted 40 meters away and 40 meters backward for visual
determining of lameness and cardiac recovery index (CRI) measurements. To measure the CRI, the heart rate is
taken before trotting and at one minute later starting the trot and the alteration of heart rate should be within
four beat different. If the horse passed all the parameters, a 50-minute compulsory holding time was halted
before continue on the next phase. The eliminated horse will be sent out to treating veterinarians for more
medical attention. Mean race time, average speed, average recovery time at first and second vet gate were

recorded.

Blood sampling and processing

The blood samples were collected from jugular vein within 48 hours before ride which is considered
to be the basal values and 1 hour after the ride. Blood samples were collected into the plain tubes with clot
activator (Vaccutainer®), then chilled in ice at 4°C and sent to Mahanakorn Veterinary Diagnostic Center within
24 hours after the collection. Serum AST and CK activities were determined using a serum chemistry analyzer.

(Konelab 201, Thermo Scientific Waltham, USA)

Data analysis
The data consist of average riding speed of the ride which was obtained from the horse passed starting
gate until it reached final finishing gate exclude compulsory holding times (50 minutes at both end of phase 1
and 2)., average vet time at the end of each phase which start from the time that horse pass finishing gate at the
end of each phase until it presents at vet gate, pre and post ride of AST and CK of horses that complete the ride.
The results acquired during the competitive endurance ride organized in table 1-4 (pre-ride and post-
ride). Then all data will be analyzed between riding speed, vet time interval, pre-ride values and post-ride

values by pair-t test with P<0.05 including Pearson’s correlation coefficient

Results
All of the experiment horses completed the ride within time limit and passed physical health check by
veterinary officials at final vet gate. The official FEI results of riding speed and average vet time interval as

shown in table 1 was 12.37 km/h and 382.17 seconds respectively. The average times spent in the vet time
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didn’t have significant different between phase 1 and 2 with low correlation with average riding speed of the
ride. Mean ride time were 6:11h (range 5:19h to 7:23h).
AST activity values are shown in table 3 with no significant different increase between pre and post
ride. In contrast, there is a significant different increase in CK between pre and post ride as shown on table 4.
Summarize the results in table 2, 3 and 4 together, it can be seen that there is a moderate correlation between the

total increase of AST and average vet time, but low correlation in the total increase of CK and average vet time.

Table 1 Demonstrate sex, age, average speed, average vet time at vet gate 1 and 2 of endurance horse (n=6)

Age Average speed Average Vet time at Average Vet time at
Horse No. Sex

(year) (km/h) vet gate 1 (second) vet gate 2 (second)

1 Stallion 6 10.53 223 259

2 Gelding 15 9.76 330 565

3 Gelding 8 13.1 581 317

4 Mare 6 12.89 322 259

5 Mare 7 13.97 548 443

6 Stallion 6 13.96 449 430

This results are official results from Thailand equestrian Federation.

Average speed and average vet time are received from official result of the ride.

Table 2 The average speed and vet time of horses in the 80km competitive endurance ride. (n = 6)

Vet time (sec)

Avg. riding speed (Km/h) r
Phase 1 Phase 2 Avg.

12.37 385 379 382.17 .350

This results are official results from Thailand equestrian Federation.
Average speed and average vet time are received from official result of the ride.

r: Pearson’s correlation coefficient between riding speed and vet time interval.

Table 3 Values of AST and CK activities of horses before and after the 80km competitive endurance ride.

(n=6)
Enzyme Pre-ride (IU/L) Post-ride (IU/L) Total increase (IU/L)
AST (IU/L) 336.40 457.00 118.25
CK (IU/L) 383.46 1340.08 967.04
o
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Table 4 Pearson’s correlation coefficient between riding speed, vet time interval and total increased AST and

CK respectively. (n=6)

Pearson’s correlation coefficient

Total Total Total Total
increase of AST. increase of AST. increase of CK. increase of CK.
Riding speed 472
Vet time interval .600
Riding speed 427
Vet time interval 191
Discussion

In this study serum activities of creatine kinase (CK) and aspartate aminotranferase (AST) were
measured in 6 horses before and after competitive endurance ride, but the levels were not high and there was no
clinical evidence of fatigue or health problem in all horses. When compared the result, there was no significant
difference in the level of AST pre-and post ride, but the pre-ride levels was significant different than the post-
ride for levels the serum CK.This results are consistent with the study by Jahn, et al. (1996) and Lucke and Hall
(1978).. However, all 6 horses were completed the ride and had a good physical health with no health problem
after the ride. The assumption of the elevated plasma CK and AST levels associate with the unfitness and
excessive muscle damage came from the studies that have shown the extremely elevated plasma CK and AST
levels seen in endurance horses which develop rhabdomyolysis (Hinton, 1976; Carlson, 1979; Fowler, 1979)
and unqualified horse who did not complete the ride (Jahn et al., 1996). But, study by Kerr and Snow (1983) in
plasma enzyme activities in endurance horses concluded that elevated plasma CK and AST in endurance horses
may be a common occurrence and should not be interpreted as a problem unless there is a clinical evidence of
muscle damage. In this study, although we did not have a subjective assessment of fatigue to measure and do a
correlation with the CK and AST levels, we speculate that the high level of post-ride CK in our study is a
common occurrence because there was no clinical evidence of muscle damage in all 6 horses. In this study, we
found a positive correlation (0.427) between the work load (riding speed) and the increased in plasma CK
during exercise (Table 4) which is consistent with the study by Murakami and Takagi (1974) who showed that

the increased in CK during exercise was related to exercise load.
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Contamination of Salmonella in Beef and Pork E-san salami at Khon Kaen Province

1 2
Cherdchai Ariyanuchitkul Sunpetch Angkititrakul  Arunee Buttasri’ Onprapai Techakumtornkit’

Ajchareeya Lekkratoke’ Kanlayanee Suntong2 Noi Thongsakulpanich3

Abstract

The objective of this study was to detect contamination of Sa/monella in Beef and Pork E-san salami
and cutting board in Khon Kaen Province. During May 2009, Salmonella isolation was performed in 43
samples per each sample type by ISO 6579: 2002 method. The results showed that Salmonella contamination in
beef and pork E-san salami and cutting board were 51.16% (22/43), 55.81% (24/43) and 2.33% (1/43),
respectively. Serovars of Salmonella isolated from beef E-san salami were Anatum (13), Rissen (8), Derby (1),
Brunei (1) and Panama (1). Serovars of Salmonella isolated from pork E-san salami were Rissen (14), Anatum
(4), Hvittingfoss (3) and Albany (1). S. Weltevreden was found in one cutting board swab. The study results
indicated that E-san salami production should concern the quality of raw materials, especially meat, and

consider hygienic manufacturing processes in order to ensure the safety of consumers.

Keywords: contamination, Salmonella, E-san salami
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Prevalence of E. coli collected from Beef and Pork E-san salami in Khon Kaen Province

.. 1 A . L 1
Sunpetch Angkititrakul Arunee Buttasri Natsara Thanaviratananich Metawee Mompanao

Trirat Techaphan1 Cherdchai Ariyanuchitkul2
Abstract

Objective of this study was to determinate prevalence of E. coli collected from beef, pork E-san
salami and cutting plate in Khon Kaen Province. During May 2009, 129 samples were detected to E. coli by
conventional method. Contamination of E. coli in beef, pork E-san salami and cutting plate were 41.86%
(18/43), 69.76% (30/43) and 16.27% (7/43) respectively. Selection of good raw materials and hygienic

processing of E-san salami were important factors to safety for consumer.

Keywords: prevalence, E. coli, E-san salami
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The topographic anatomy of 13" thoracic nerve, 1" and 2" lumbar nerve and

1" -3" lumbar vertebrae to located the injected site of paravertebral nerve block in goat

Tanasid Sornphul# and Suttinee Boonhai2
Abstract

Eight formalinated goat specimens were dissected to reveal the relation of 13" thoracic (T13) nerve,
1" and 2" lumbar (L1 and L2) nerve to 151, 2™ and 3" (L3) lumbar vertebrae. The lengths of 1" to 3 of left
lumbar transverse process were 2.40, 2.96 and 3.31 cm, respectively. The lengths of 1" to 3" of right lumbar
transverse process were 2.58, 3.10 and 3.40 cm, respectively. The lengths from lateral tip of 1" to 3" of left
lumbar transverse process to the intersection point of nerves were 0.24, 1.46 and 1.81 cm, respectively. The
lengths from lateral tip of 1" to 3" of right lumbar transverse process to intersection point of nerves were 0.00,
1.38 and 1.83 cm, respectively. The distances of left and right T13 to L1 intersection point on lumbar transverse
process were 3.17 and 3.25 cm, respectively. The distances of left and right L1 to L2 intersection point on
lumbar transverse process were 3.39 and 3.54 c¢m, respectively.

Four goats were used for paravertebral nerve block. Each position of paravertebral nerve block sites
was injected with 5 ml of 2% Lidocaine Hydrochloride. The depth of L2 and L3 injection sites were % of length
of cranial border in horizontal direction of transverse process. Another horizontal directional site was injected in
the middle of last rib and 1" lumbar transverse process. Duration of anesthetized paralumbar fossa was 40.19

minutes in average.

Keywords: paravertebral nerve block, goat
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The optimal temperature for bovine peripheral mononuclear leukocytes isolation by

density gradient centrifugation

Somyod Imaroml# Suthinee Boonhai2 and Mongkol Chawanit2
Abstract

Isolated peripheral mononuclear leukocytes can be used for many purposes, e.g., flow cytometry,
serologic typing, serologic cross-matching. The temperature during isolation must be control. This study
focused on the temperature for peripheral mononuclear leukocytes isolation by Ficoll density gradient
centrifugation. Two bovine blood samples were taken and centrifuged at 25, 15 and 4°C to isolate mononuclear
leukocytes. The leukocyte pellets were smeared and stained with Diff-Quick®. The percentage of intact
mononuclear cells which revealed clear cytoplasm and nucleus were counted with high power field microscope.
The results showed that the percentage of the intact cells which were isolated at 25, 15 and 4°C, were 94%, 89%
and 79%, respectively. There were no significant differences in percentage of intact cells that isolated in various

degrees (p=0.055), thus the experimental temperatures had no effect on mononuclear leukocytes cell membrane.

Keywords: mononuclear leukocytes, isolation, temperature
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Toxoplasma gondii can cause abortion in pregnant cattle

1,2# 3 A 4
Jitbanjong Wiengcharoen RC Andrew Thompson Chaowalitr Narkthong

4 1,5
Parntep Rattanakorn and Yaowalark Sukthana

Abstract

Although Toxoplasma gondii and Neospora caninum are very similar in their structure, genetics and
immunology, only N. caninum is recognized as the major cause of abortion and congenital infection in cattle
worldwide. Transplacental transmission of bovine neosporosis is thought to be very common while
transplacental transmission of toxoplasmosis in cattle is rare. We, therefore, performed the experiment to
compare transplacental transmission ability between 7. gondii RH strain and N. caninum K9WA strain. One
uninfected pregnant heifer served as a control. Two groups of 8 pregnant heifers were each inoculated
subcutaneously with 3.0x 10° tachyzoites of N.caninum K9WA strain or T. gondii RH strain at their mid-
gestation period. The consequences of infection were investigated and compared. Two out of four (50%)
pregnant heifers from the 7. gondii-infected group aborted on day 6 and day 11 post inoculation (pi). 7. gondii
tachyzoites were found in the placenta, lungs and livers of those dams that aborted. There was no abortion in the
N. caninum-infected group, but 2 dams (66%) gave birth to subclinical congenitally infected calves. Our
findings suggest that toxoplasmosis could be a possible cause of abortion in cattle especially when infected by

virulent strains.

Keywords: Toxoplasma gondii, Neospora caninum, abortion, transplacental transmission, pregnant cattle
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Case report canine onychomycosis caused by Scopulariopsis sp.

1# . .2 . . 1
Chulabha Sonklein  Titaree Laoharatchatathanin Walaiporn Tonpitak

Abstract

A 3.6-year-old, poodle breed, male dog was presented to Small Animal Teaching Hospital, Faculty of
Veterinary Medicine, Mahanakorn University of Technology. The physical examination was found
pododermatitis onychorrhexis and onyxis. The microscopic examination of nail scraping revealed hyaline
septate hypha. Fungal isolation was positive for Scopulariopsis sp. that is an uncommon primary cause of
onychomycosis. The dog received sulfamethoxazole-trimethoprim (420 mg/day) and chlorpheniramine

(4 mg/day), but it did not return for follow-up.

Keywords: onychomycosis, Scopulariopsis sp.
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Characterization of Well-differentiated Porcine Airway

Epithelial cells as Host cells for Influenza Viruses

Darsaniya Punyadarsaniyal# Isabel HENNIG-PAUKA2 Christine WFNTERI’3

. 1 1
Christel SCHWEGMANN-WESSELS ~ Georg HERRLER

Abstract

Swine play an important role in the epidemiology of influenza viruses. Pigs are considered to serve as “mixing
vessels” which facilitate the reassortment of genetic material from human, porcine, and avian influenza viruses.
Epithelial cells of the respiratory tract are primary target cells of influenza viruses. Influenza viruses use the
surface protein haemagglutinin (HA) for binding to sialic acid residues presented by cell surface components to
initiate infection. To get more information about the initial interaction of influenza viruses with host cells in the
respiratory tract, we have established a culture system for well-differentiated respiratory epithelial cells:
precision-cut lung slices (PCLS). PCLS contain the differentiated epithelial cells (ciliated cells and mucus-
producing cells) in the original setting. Culture systems for such cells have been described and used to analyze
infection by human and avian influenza viruses. Comparable studies with porcine airway epithelial cells have
not been reported. PCLS were prepared by filling the cranial lobe, middle lobe and intermediate lobe with warm
low-melting agarose followed by solidification on ice. The Krumdieck tissue slicer was used to prepare slices
about 250 pum thick from the lungs of 3 months old pigs. They are viable as indicated by the ciliary activity
observed under the light microscope. In selected samples, the slices were analyzed for bronchoconstriction by
addition of methacholine. The integrity of the cells was also determined by using a Live/Dead
viability/cytotoxicity assay. Cryosection of PCLS were stained for the presence of sialic acids using lectins
from Maackia amurensis (MAA) to determine Ol 2,3-linked sialic acids and Sambucus nigra (SNA) to
determine OL2,6-linked sialic acids. Anti-nucleoprotein antibody was used for detection of influenza virus
(HIN1) antigen in infected cryosection slices incubated for 8 hours at 37°C after infection. PCLS from the

porcine lung contained viable cells for more than one week as determined by ciliary activity.
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Bronchoconstriction obseved under the light microscope was reversible when the pharmacological agent was
removed. The live/dead staining indicated that epithelial cells lining the bronchi and bronchioli retained their
integrity. The ciliated epithelial cells were found to express OL2,6-linked sialic acid more prominently than
0L2,3-linked sialic acid. In this respect porcine airway epithelial cells are more similar to human than to avian
airway epithelial cells. Cells infected by influenza viruses were detected in porcine PCLS. Therefore, this
system is suitable to characterized the infection of porcine airway epithelial cells by influenza viruses in more

detail.

Keywords: Airway epithelium, Precision-cut lung slices, Influenza viruses, Sialic acid, Lectins
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Skin Ulceration Detecting by Fluorescein Technique in Carp

Sumrarn Bunnajirakul1 Sukanya Phalitakull# Jitra Sanisuriwong1

Abstract

In current, fluorescein dye (Sodium fluorescein) is used in clinical diagnosis. This technique mostly
applied for wound detection especially corneal ulcer. Hence fluorescence dye is low toxicity, cheap and easily
visibled by luminescence with ultraviolet lamp or UV lamp. For ornamental fish, especially in fancy carp, skin
problem is frequently concerned in larged pond rearing, which induced skin ulcer. In practice, skin ulcer in fish
is difficultly detected. Fluorescein Technique is probable better method for fish skin ulcer diagnosis. The aim of
this experiment is application of fluorescein dye for superficial wound detection in carp (scaly fish) and the
leather carp (non scaly fish). Skin ulcer in both fish were induced by skin scraping. The wound was dyed with
different concentration at 0.1% and 0.01 % fluorescein for 3 mins and flushed with cleaned water. The result
revealed that the luminosity of the fluorescein on skin of both fish was clearly visible for 45 mins, especially in
0.1% fluorescein concentration. Skin ulcer was confirmed by histopathological study, which showed
deterioration of skin from cuticular layer to epidermal layer. The application of fluorescein dye is suitable for

skin ulcer detection in ornamental fish.

Keywords: Fluorescein dye, Skin ulceration, Carp
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Megaesophagus Associated with Persistent Right Aortic Arch

in a Pomeranian Dog : A Case Report

1# 1 2
Hassadin Boonsriroj Thanongsak Mamom Jetsada Rungpupradit

Abstract

An 8-week-old intact male Pomeranian dog with history of recurrent regurgitation was brought to
small animal teaching hospital of Mahanakorn University of Technology for investigation. Physical
examination showed palpable flaccid, air-filled cavity of soft tissue at thoracic inlet area. Contrast radiography
revealed contrast material accumulation in the esophagus at the thoracic inlet cranial to the heart. A presumptive
diagnosis as megaesophagus was made. The dog died 1 week later and necropsy result showed megaesophagus
with persistent right aortic arch (PRAA). PRAA is the most common vascular ring anomaly in dogs, especially

in young and large-breed dogs and megaesophagus is the most common complication of PRAA.

Keywords: dog, regurgitation, megaesophagus, vascular ring anomaly, persistent right aortic arch (PRAA)
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Case report: Prostatitis in Thai mixed breed dog due to sexual overuse

Kaewta Sattayaprasertl# Thuchadaporn Chaikhun1 and Jatuporn Kajaysri1

Abstract

Objective of this study is to learn more about prostatitis in dog due to sexual overuse. A 2- year-old,
male intact mixed breed dog named “Moem” has become a part of the frozen semen quality experiment and
have been collected semen by digital manipulation 3 times/week for 4 weeks. After 4 weeks, we found that the
dog had mild constipation, hemorrhagic prostatic fluid and refused to be collected semen. The semen quality
got worse (motility rate drop to 10%, mortality rate increase to 40%). For the physical examination, we found
mild enlargement of prostate gland through rectal palpation. Blood examination result was normal
(Wbc=12,100 Hct=57% Neu=76% Eo=6% Baso= not found Lym=16% Mono=2% Blood parasite :not
found) but ultrasound result showed slightly enlargement of prostate gland .So we stopped collecting his semen
for 2 weeks and started giving him a treatment by prescribing him sulfa-trimethoprim 25 mg/kg twice a day for
14 days and Danzen” 10mg twice a day for 14 days .After the treatment, his condition got better .His mild
constipation has gone and he didn’t refuse to be collected semen. His semen quality also got better (%omotility
increase to 80%, mortality rate drop to <20%) and the color of prostatic fluid came back to normal .Conclusion
of this case study is that collecting semen too often or sexual overuse can lead to prostatitis because of
hyperfunction of prostatic gland. The diagnosis was based on complete blood count value and semen quality

results

Keywords: Prostate gland, Prostatitis, sexual overuse, semen collection, hyperfunction of prostate
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The Study of Azaperone and Pentobarbital induction and

Isoflurane inhalation anesthesia for laparoscopic surgery in pig.

1# 1 1
Pongthorn Suwannathada  Doungdeon Kaenkangpool Preenun Jitasombut

Supranee Jitpien1 Suwaluk Srisupal Pimchanok suwannathada2

Abstract

The present study aimed to study the anesthesia technique of short-mid term barbiturate and inhalation
anesthesia in pig. A total of five crossbreed female growing pigs [Duroc x (Landrace x Large white)] with
averaging 4 month age and 40 kilogram live weight were used for gynecology laparoscopic surgery. All of the
pigs were induced anesthesia with Azaperone (Stresnil”) dose 2 mg/kg intramuscular waiting for sedated about
15 minute the pigs received Pentobarbital sodium (Nembutal®) dose 15 mg/kg intravenous at ear vein.
Endotracheal tube no. 6.5 was used for inhalation anesthesia with Isoflurane (Aerrane®) concentration 0.5-3%
with oxygen/air. All of pigs were successful sedated for 4 hours laparoscopic surgery practice.

Conclusion: The anesthesia technique with Isoflurane in oxygen/air, additional intramuscular Azaperone and

intravenous Pentobarbital offered smooth anesthesia in pig. And could be use for surgery lab in the future.

Keywords: Pig, Pentobarbital, Isoflurane, laparoscopy
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Exocrine Pancreatic Insufficiency Concurrent with

Diabetes Mellitus in a Young Golden Retriever Dog

Thanongsak Mamoml# and Jetsada Rungpupradit2

Abstract

A 5-month-old female Golden Retriever dog with a history of chronic diarrhea, progressive weight
loss and emaciation despite polyphagia was clinically investigated. Hematologic examination was performed
without any remarkable results. Urine analysis revealed marked glucosuria, ketonuria with mild proteinuria and
isosthenuria. Persistent hyperglycemia was observed. Serum amylase was in normal range whereas serum c-TLI
(canine-Trypsin-liked immunoreactivity) was lower than reference value. Tentative clinical diagnosis of
diabetes mellitus (DM) with exocrine pancreatic insufficiency (EPI) was considered. Laparotomy and
pancreatic biopsy was done. Histopathological diagnosis confirmed the formerly tentative diagnosis of
pancreatitis and EPI. The dog died during the treatment processes. The carcass was submitted to Mahanakorn
Veterinary Diagnostic Center (MVDC) for necropsy and histopathological examination. Chronic active
pancreatitis with loss of pancreatic acinar cells and islet of Langerhans were detected. From these results, we
concluded that this dog showed EPI concurrent with DM. In dogs, type-1 DM (T1DM) appears to be the
predominant form of diabetes. Immune mediated destruction of beta cells by antibody and T cells was reported
as pathomechanism of TIDM. Canine T1DM is similar to juvenile-onset DM or insulin-dependent DM
(IDDM) in humans. Concurrent TIDM with EPI was rarely reported in dog. In this study, we report the

occurrence of T1DM concurrent with EPI in a juvenile Golden retriever dog.

Keywords: exocrine pancreas canine diabetes concurrent disease
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Opportunistic Gastrointestinal Candidiasis and Coccidiosis in a One-Month-Old

Immunosuppressive Water Buffalo Calf (Bubalus bubalis)

Thanongsak Mamoml# and Mongkol Chawanit2

Abstract

A one-month-old male water buffalo calf (Bubalus bubalis) from a diary water buffalo farm near
Bangkok with a history of respiratory sign and diarrhea was found dead. The carcass was submitted to
Mahanakorn Veterinary Diagnostic Center for investigation. Necropsy result revealed grayish mucosal surface
of rumen, reticulum and omasum with presence of milk curd in rumen. Small intestine showed hemorrhagic
mucosal surface. Histopathological examination of stomach mucosa demonstrated tremendous pseudohyphae of
yeast morphologic consistent with Candida spp. Periodic acid Schiff (PAS) and Grocott stains were applied to
confirm the presence of pseudohypha within the tissue. Necrohemorrhagic enteritis was observed with presence
of fibrinous thrombi and bacterial colonization at mucosa. A large number of coccidian parasites predominantly
immature gamonts and schizonts stages were found in small intestinal mucosal and crypt epithelium. Severe
lymphoid depletion was detected in many lymphoid tissues and might indicate immunosuppressive condition in
this animal. In this study, we report pathological features of multiple opportunistic infections of yeasts and

intracellular protozoa in gastrointestinal tract of an immunosuppressive water buffalo calf.

Keywords: candida coccidia water buffalo immunosuppressive opportunistic
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Effect of Piglet Birth Weight on Physiological Variables at Peri-parturition

1 24
Jamlong Mitchaothai and Suvarin Pavasutthipaisit

Abstract

The aim of the current study was to investigate the effect of birth weight on the physiological
variables of newborn piglets by the use of correlation. Data was collected from a commercial pig farm in
Nakhon Ratchasima province and totally 322 crossbred (Large White x Landrace) piglets were included in the
present study. The investigated physiological variables are birth weight, birth interval, respiratory rate at birth,
respiratory rate at 1 hour after birth, body temperature at birth, body temperature at 1 hour after birth, time to
first upright standing, time to reach the udder and time to the first suckle. There were correlated between birth
weight and body temperature at birth (P<0.01) and correlated between birth weight and birth interval (P<0.05).
There was no association between birth weight, respiratory rate at birth and at 1 hour after birth, body
temperature at 1 hour after birth and time to first upright standing. However, the time to reach the udder and the
time to the first suckle were negatively correlated with birth weight. Therefore, these results have shown that
the heavier birth weight had longer birth interval, higher body temperature at birth, shorter time to reach the

udder and shorter time to the first suckle.

Keywords: Birth weight, Physiological variables, Piglets
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Case report: A Surgical Treatment of Upward Fixation of the Patellar in

American Brahman Cow

Chaiwat Chumchoungl# and Mongkol Chawanit2

Abstract

A 3-year-old American Brahman cow with a history of abnormal gait and right stifle joint posture.
While walking, she showed prolong extension of right hind limb with mild stiffness and dragged her toe on the
floor. On inspection, stifle joint wasn’t able to flex but tarsus and fetlock joints was able to. After palpated stifle
joint including patellar bone we found a patellar bone wasn’t able to move down to normal position (fixed on
medial trochlear ridge of femur) and medial patellar ligament was rigid. A surgical treatment was decided to
correct this case by horizontal incision of the medial patellar ligament near insertion site at tibial tuberosity. In

one month after operated, she presented normal gait and the surgical site was no complication.

Keywords: Upward Fixation of the Patellar, Cow
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Assessment on Quality of Rumen Fluid Treated Rice Straw

by In Vitro Gas Production Technique

1 1 1 1
Chanuwat Tumaipha Chantira Wongnen Jirawan Khotsakdee Kraisit Vasupen

Smerjai Bureenok1 Sasiphan Wongsuthavas1 and Chalermpon Yuangklangl#

Abstract

A study the assessment of rice straw (RS) and rumen fluid treated rice straw (RF-RS) by in vitro gas
production technique on quality characteristics which the measurement was measured at 2, 4, 8, 24, 48, 72 and
96 hours, respectively. Rumen fluid treated rice straw was prepared between rice straw and rumen fluid at 10 to
1 (w/w) for 24 hours before the study. At the end of experiment, dry matter (DM), crude protein (CP),
ether extract (EE), neutral detergent fiber (NDF) and acid detergent fiber (ADF) compositions in RS and RF-RS
were 95.7, 3.27, 1.27, 44.5, 86.2 and 70.6, 4.22, 0.80, 32.8, 85.8%, respectively. Cumulative gas production at
12, 24, 48, 72 and 96 hours in RS and RF-RS were 15.0, 20.7, 47.1, 550, 60.0 and 6.6, 10.9, 14.3, 21.3, 27.1 ml,
respectively. Values of a, b, ¢, d by the fit curve in RS and RF-RS were -4.34, 79.3, 0.02, 83.6% and 0.70, 47.4,
0.01, 48.1%, respectively. Calculated metabolizable energy in RS and RF-RS was 1.58 and 0.89 Mcal ME/kg,
respectively. From this study, it can be concluded that rumen fluid treatment improved nutrient digestion of

rice straw.

Keywords: Gas technique, gas production, metabolizable energy
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The Effect of Curcumin Supplementation on growth performance of weaning pigs

Kraisit Vasupenl# Chalermpon Yuangklang1 Jamlong Mitchoathai2

1 1
Sasiphan Wongsutthavas Smerjai Bureenok
Abstract

This experiment was conducted to determine the effect of curcumin supplementation in weaned diet
on growth performance of weaning pigs. Sixteen male hybrid weaned pigs (Large white x Landrace x Duroc;
7.1 kg average body weight) were divided to two groups and fed the experimental diets with 0.2% curcumin
and without curcumin. The result shown that weaning pigs fed diet with curcumin 0.2% were not significantly

different effect on body weight gain, feed conversion ratio and feed cost for 1 kilogram of weight gain (P>0.05).

Keyword: weaning pigs, curcumin
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Effect of dried tomato pomace supplementation in layer diets on egg yolk color

Sasiphan Wongsuthavasl# Sasitorn Yingyuen1 Chalermpon Yuangklang1

1 2 1
Kraisit Vasupen Jamlong Mitchaothai and Kanok-on Nugbon
Abstract

This study was carried out to investigate increasing levels of dried tomato pomace in layer diets to
enhance egg yolk color. 60 commercial CP brown layer (46 week of ages) were subjected to Completely
Randomized Design (CRD) 15 birds each group (4 groups). The levels of dried tomato pomace are 0 % (T1=
Control), 0.5% (T2), 1.0% (T3) and 1.5% (T4). The results was showed that egg yolk color were increased
when enhancing levels of dried tomato pomace (P>0.05) (9.37, 10.45, 11.15, and 11.45, respectively). The
values of Haugh units, egg shell thickness, egg albumin index, egg yolk index and average egg weight were no
significant difference (P>0.05). However, when enhancing levels of dried tomato pomace were trended to
reduce egg production but they were no significant difference (P>0.05) 83.80, 82.85, 81.42, and 78.52%,
respectively. The results could be concluded that supplementations of dried tomato pomace 1.0% were no

influenced on egg production more over egg yolk color was increased.

Keywords: dried tomato pomace, egg yolk color, layers
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Semen Quality of Thai Mixed Breed Dogs

1# 1 1 2
Thauchadaporn chaikhun Kaewta Sattayaprasert Jatuporn Krajaysri Samerjit Kidarn

2 2 2 2
Maneewan Khantipipat Somruthai Noppakit Thatarod Kongtaworn and Metawee Petchot

Abstract

The objective of this study was characterized Thai mixed breed dog semen. Five Thai mixed breed
male dogs were subject to a 2-5 years of age, healthy, breeding soundness examination and similar
management. Semen collected once a week by digital manipulation technique for 4 weeks (20 ejaculated
samples). Then evaluated semen quality and calculated the data for average and standard deviation. The results
showed that the semen was white color, volume of presperm -spermrich fraction and prostatic fluid fraction
were 2.0610.96 mland 3.612.46 ml, respectively. The pH was 6.6510.46. Sperm motility, sperm
concentration, viability, head abnormality and midpiece-tail abnormality were 71.25122.93%, 58.98130.04
million sperm/ml, 81.116.41%, 14.08% and 10.63%, respectively. All of sperm picture were in standard value
but only sperm concentration was lower. However, further study maybe determine the efficiency of food
supplement for increase semen quality in Thai mixed breed dog and can use this information in steed of semen
research in pure breed dog.
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The effect of oxytocin on the conception rate and the pregnancy rate of sows by comparing

the addition of oxytocin into the semen diluents with the vulva mucosa injection

1 1 1
Ekkawat Koolsa Jugree Onrat Piyachat Wattanavilaikul

2 2 24
Khanitta Ruangwittayanisorn Worapol Aengwanich Sukanya Leethongdee

Abstract

Introduction

Swine production industry is an economic importance. There are several production problems,
especially breeding management. Infertility of sows limits the success of the reproduction management. To
increase the fertility rate especially the conception and the pregnancy rate, the artificial insemination was
extensively utilized in pig farms. However the use of artificial insemination results in low rate of conception
and pregnancy. Therefore some artificial insemination techniques have been developed to improve the
conception and the pregnancy rate. Improving the quality of the semen diluents would improve the conception
and the pregnancy rate. Increasing the proportion of spermatozoa getting to the fertilization site would augment
the conception rate of sows. Oxytocin can increase contraction of the smooth muscle in the reproductive tract
such as cervix, uterus and oviduct which promotes higher number of spermatozoa at the fertilization site.
Therefore, this experiment was aimed to investigate the effect of oxytocin using in the artificial insemination

procedure on the fertilization rate and the pregnancy rate of sows.

Materials and Methods

The experiment was conducted in a pig commercial farm. Seventy five sows with the 310 5" parity
were randomly allotted to 5 groups of 15 replications according to the randomized complete block design. The
treatments as the following: group 1; sows were artificially inseminated with the semen diluents containing 5 TU
of oxytocin, group 2; sows were administrated by 5 IU of oxytocin injection at vulva mucosa for 5 min prior to
giving the conventional artificial insemination, group 3; sows were artificially inseminated with the semen
diluents containing 10 IU of oxytocin, group 4; sows were administrated by 10 IU of oxytocin injection at vulva
mucosa for 5 min prior to giving the conventional artificial insemination, group 5; sows were artificially
inseminated by the conventional artificial insemination (control group). All groups were inseminated by 3x10°

spermatozoa per insemination in 100 ml semen diluents. The inseminations were performed twice at 12 h apart
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Mahasarakham, 44000

Faculty of Veterinary and Animal Sciences, Mahasarakham University, Muang District, Mahasarakham, 44000

Corresponding author: sleethongdee@hotmail.com

v d S "
1PNIAN Nads uaznm HAvBI0DNT InFudpdaTIMsHALAaLazSaTIMIApalugnsualag L

[, A aa a L S a ¥ qyd '
lﬂiFJ‘UWIFJ‘lJ’JﬁﬂﬁmllaluﬁﬁaSﬁ'lﬂu'IL‘HE]ﬂ‘lJ’Jﬁﬂ'IiﬂﬂﬁJﬂmﬂﬂ‘lJﬂWﬂ‘bﬂJ



212 mstszpdnmsnmadaamng snInodomaTuTadumuas ased 3 i 2552 Foe “unumvesdaammilunaz Tandou-
Suit 26-27 WFAINEY 2552 24 91A13 R Anzdaummemand mnamedoma Tuladumunas
for each estrus. The semen quality was evaluated prior to the insemination which including 70-85% muotility,
9 B .
pH 7.2-7.5, 3x10 ~ spermatozoa concentration and 70-90% of live spermatozoa. The return to estrus was
detected at 21 day after the insemination. The conceived sows were considered by no presence of the estrous

behavior. The pregnancy detection was then performed at day 42 after the insemination by ultrasonography.

Results

The percentage of conception rate for group 1, 2, 3, 4 and 5 were 100, 93.33, 100, 100 and 86.67,
respectively. The percentage of pregnancy rate for group 1, 2, 3, 4 and 5 were 93.33, 86.67, 100, 93.33 and
86.67, respectively. The statistical analysis was performed by Chi- square using SAS program. The conception

and the pregnancy rates among the treatments were not significantly different (P> 0.05).

Discussion

The results illustrate that the administration route of oxytocin does affect neither the conception rate
nor the pregnancy rate. However, the results showed that the percentage of the conception rate and the
pregnancy rate in the sows administrated by semen diluents containing oxytocin were numerically greater than
those in sows administrated with oxytocin injection at vulva mucosa. Moreover, it was found that the
percentage of conception rate and the pregnancy rate in the sows treated by 10 IU oxytocin were numerically
greater than those sows treated by 5 IU oxytocin. It is worth nothing that there was the semen back flow about
30 ml after an insemination in some sows which caused the difference of the number of spermatozoa in each
insemination. The conception rate and the pregnancy rate were also affected by the number of spermatozoa. It is
possible that oxytocin which cause the constriction of the reproductive tract and affected the semen back flow
after the insemination. We concluded that the application method for the use of oxytocin and the dose of the
oxytocin tended to influence the fertilization and the pregnancy rates. The information warrants the further
investigation to clarify the role of oxytocin on the fertility in sows and may guide farmers to improve

reproductive management in SOWs.

Keywords: semen, oxytocin, semen diluents, vulva mucosa, swine
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