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Abstract

This study was conducted to investigate the epidemiological, clinicopathological, microbio-
logical, pathological observations and other tests from sudden death in feedlot cattle at the
region of Sarari in Korea during the period from 1994 to 1999.

Massive or sporadic occurrence of sudden death has been observed in 101 heads of 47
farmhouse. There were 20.8% in spring, 29.7% in summer, 16.8% in autumn, 32.7% in winter,
and 62.3% in reproductive, 27.7% in growing, 5.0% in beef cattle, 5.0% in calf in prevalence of
sudden death in cattle. Enterotoxemia(83.09), pneumonia(3.5%), intestinal diarrhea(3.5%), liver
abscess(1.5%) and indigestion(1.5%6) were detected from 67 heads of sudden death cattle.

In clinical observations, cattle were generally died of sudden recumbency with convulsions
followed anorexia, depression, ataxia, muscular tremor, tachycardia and dyspnea without any
premonitory symptoms. Epidemiological surveys showed no evidence that other factors such as
pesticide, insecticide, fertilizer, chemical drugs and those of others caused sudden death.

Macroscopically, there were coagulation disorders of blood, congestion, edema and haem-
orrhage of lung, congestion and haemorrhages, watery and blood-tinged contents of small
intestine. Histopathologically, we observed pulmonary congestion and haemorrhage, necrotic
intestinal mucosa accompanied with haemorrhage and congestion, and also increased globule
leukocytes between bronchial epithelia with mild pneumonia.

Clinicopathologically, only elevation of blood glucose and aspartate aminotransferase(AST)
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was detected. Magnesium and calcium deficiency were not detected, but parasites were detected

highly in normal and dead cattles.

Microbiologically, Clostridium(Cl) perfringens were detected from small intestinal contents of
A% (65/67) of sudden death cattle and 519(51/101) of slaughter cattle, and the population were
10 ¥cfu/m after 16~32 hours. Consequently, it was proved that the cause of death ir cattle was

enterotoxemia.

Pathogenic test of mouse and goat inoculated with (I perfringens type A toxin has been

demonstrated as similar observation to natural cases.

In antimicrobial susceptibility test, ampicillin, bacitracin, polymycin, cephalothin, penicillin,

choramphenicol, erythromycin, tetracycline were highly susceptible, and amikacin, gentamicin,

kanamycin, neomycin, streptomycin, sulfamethoxine, sulfamethazine were resistant. C perfringens

were resisted for 4 hours in 3% formalin, 20 minutes in 4% phenol, 20 minutes in 0.5% mercuric

chloride and 40 minutes in 0.1% sodium hydroxide, respectively.

The useful method to prevent from occurrance of enterotoxemia in feedlot cattle was a dietary

administration of antibiotics and miyari acid.

Key words : Cattle, Clostridium perfringens, Enterotoxemia, Sudden death.
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3A 7t A A (tetracycline, 20mg/kg) & F 32,

272 WA FUAS BEojslz] gu B4
AHQ Hoe AbgshaA F A@wolMel HAL
3% 52 vkl

2 I

Aol et statE

19943 28] 199971 6d EF AF
A Ateke] AGelA] dAEHE 99 I A
AMEEHE 2ARE A& Table 13 2ol i
595, AW 820F AMSFS F vid 2% WA
BF7F HAE, & 473004 677, 10159
&7t HArs

101579 HARSo] thE ARE SRYFE =
Abgr J A& Table 29} 2ol & 215(20.8%), 4

Sarari during the period of 1994 to 1999

Year 1994 1995 1996 1997 1998 199  Total
No of breeding heads B49(55™)  820(56) 817(48) 572(38) 586(25) 679(26)
No of occurrent husbandries 7 13 14 6 6 1 47
No of occurrent cases 10 16 22 9 9 1 67
No of dead heads 16 22 33 11 17 2 101
No of exam heads 10 10 31 11 5 . 67

¥ ! Breeding husbandries
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F(27.7%), M) &F 2 $okA] 2} 55(6.0%) €2
2 F2 U199 S4-971 HArbsiT

10159 HARS 5 HAF AR 018 5 3
A 675 o Bl AL AT}= Table 49
Zo] AEYZ 505(83.0%), M & 3—r(35% J
& 3%(35%), It5F 15(15%), 2318
F(15%)2 #E 5t

At} i o]l s Aol BAEE= FAS
HY 98 AgoE ASHE $2
M= THEHE RS THEA e A
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AHEE I Q1A
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WS BASHE Abeke) A 157 ) o
AZHBAEA g o) Sl L) Bl
@ 58744} A e Table 59 2ol 24, w1

Table 2. Incidence of sudden death cattle according to the season in Sarari during the period of

1994 to 1999
Season Spring Summer Autumn Winter Total
No of dead 21 30 17 33 101
heads (%) (20.8) (29.7) (16.8) (32.7) (100)

Table 3. Incidence of sudden death cattle according to the age in Sarari during the period of 1994

to 1999
Growing Reproductive
Age Calf cattle Beef cattle cattle Total
No of dead 5 28 5 63 101
heads(%) (5.0) (27.7) (5.0) (62.3) (100)

Table 4. Incidence of sudden death cattle according to the disease in Sarari during the period of

1994 to 1999
. Entero- ) .. Liver . .
Disease . Pneumonia Enteritis Indigestion Total
toxemia abscess
Exam heads 59 3 3 1 1 67
(%) (83.0) (4.5) (45) (1.5) (1.5 (100
A=¥FoZ g, YEE, 91,

ohd, 3, 79 5ol &84
A&A oS Faslol A ew, T A4z 4
29 43 Aole AFHA sk

ARk A elze] EFE BN AR
Table 67 o] QU4t, B, B4, *taul4, &,

T, oldd, |, FI=8, B9 gFo] YutE
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Ao UE YEEH ZIHINE Table 73
2ol T-N, P,0s, K0, Ca0, MgO2] §o] 7]
A 89 N QA RAYET 29

U SRIEAN ZA Hot

Areke) Al AR B b B

s

A 2W URE ¥ FH4 $uEF,
9 28 53 % 39, W2 2 FPoz9
gy ¥ 432, 239 23¥7 YA4
FREE T4, AP WA= 2Y, 99 3
g, A% 28 Ak, Adel Fe) 3Y, %
el 2, B9 323, VY 39, 2%
o g4, 71k 471 8 Sol BEHCw,

2 Py

Table 5. Result of water examination in Sarari and Undaer

Examination iterns (ppm)

Region
Ca Mg K P Na Mn Zn Fe Cu
Sarari 709~ 209~ 263~ 001~ 318~ 0003~ 0004~ 0019~ 0011~
(15 ea) 125.0 26.7 7.22 0.201 54.6 0.372 0.82% 0.077 0.022
’ (79.1)*  (225) (365 (0.079) (47.8) (0045 (0.093) (0.032) (0.015)
Undaeri 590~ 206~ 263~ 0172~ 318~ 0008~ 0025~ 0023~ 0011~
i ae;‘ 772 267 264 0187 479 0012 0068 0288 0012
ca (653)% (227) (264 (0.181) (425 (0.001) (0.040) (0.128) (0.012)
Normal
content 200 150 - - 200 0.1 50 0.3 1.0
(mg/ £)
¥ ! Average content
Table 6. Result of soil examination in Sarari
Distributi K Ca Mg Fe Cu Zn Pb Cd Mn
1S ition
(ppm) (mg/100g) (ppm)
A 102 0.37 565 2.29 683 740 7.15 395 0001 145
B 134 065 421 1.70 502 6.00 7.15 342 0.00B 76
C 9 044 3.14 4.35 780 545 6.05 368 0003 156
D 28 0.18 4,29 2.56 1037 68 6.05 553 - 108
E 50 0.33 6.63 2.49 733 530 550 421 0002 131
F 131 1.12 437 1.16 803 690 9.90 474 0005 113
Normal 040~ 5.0~ 15~
content 80~120 050 6.0 2.0
Table 7. Component examination of rice straw in Sarari
Distribution T-N’ P:0s K20 CaO MgO
A 0.30 0.23 1.42 0.40 0.29
B 0.24 0.31 1.35 0.34 0.26
Normal - 0.2~07 15~3.0 04~08 0.15~03
content :

*T-N : Total nitrogen
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7F AA =R &kt a8y glucose T2
) AF-$-0l] A 227mg/d!2§ veht A% —?~ 38.6mg/
de, EtA1Y AMSS 1dmg/d¢ B} o) E3%e
o, AST ¥F= HAR- 252U0/0 2 vehvg 2
5 744U/ ¢, BAG ASS 776U/ L BT
= veigd. 34 718 24 ddge
Table 107} Zo] FHAM-olA w1 3.2mg/
d¢, ZF 11.0mg/d¢, ZE 398mEqg’ ¢ & YER}
37%% 2 A AMSfee F3F Aelrt
A5 ?%ikﬁ}

B8 7S 9o Adss 2Ag 4
#}= Table 1174 €’°] HAS 2 Aol F
E2 2.2 coccidium spp, buxtonella sulcata,
fasciola hepatica, toxocara vitulorum, strong-
yloides spp, erytrema pancreaticumd] g5
o UM

HArLol e 4A7IN T84 2 #7719
27 &FE BT AAE Table 129 Zo]
Aol B4 27ppb, FF=H 4.0ppb, Al
Al Bl4 1.9ppb, 7t=F 1.0ppbE “epton,

< A% 2 A A HAE2HA @ste
o, E£g Az g FRYR APl
X BHC, aldrin, endosulfan @ DDT7} AE
73%5111 skt

£9f &% WEE g O perfringens
) -fal A= Table 1391419 o] HALS-

Table 8. Blood examination of Korean indigenous cattle in Sarari

C o Dead cattle Normal cattle Cattle of other Normal value
ompariso (16 heads) (5 heads) region(5 heads)
RBC .
(X 105/ 0) 8.06 6.86 7.30 6~ 8
WBC
(X 10%/u8) 9.66 9.12 8.60 5~10

* Mean values
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Table 9. Biochemical examination of serum in Korean indigenous cattle

Glucose AST ALT BUN Creatinine ALP  1"8Y7 Uric acid

O ) ) W/ G e /0 T
Dead cattle 21 %2 334 181 235 4428 491 860
(16 ea)

Normal cattle 556 74 148 72 14 146 B2 488
(5 ea)

Other cattle 4 TI6 243 8 13 66 133 04
5 ea)

Normal value  40~70 30~70 12~36 10~40 10~ 16 114~150 10~26 04~15

Table 10. Examination of magnesium, calcium, and potassium in serum of Korean indigenous cattle

Comp Magnesium Calcium Potassium
(mg/de) (mg/de) (mEg/ )
Dead cattle (16 ea) 3.2 110 3.98
Health cattle (G ea) 31 7.86 404
Other cattle (5 ea) - 88 55
Normal value 14~38 8.2~10.0 34~57

Table 11. Results of parasite infection in feces of Korean indigenous cattle

Comparison Cs Bs Fh Tv Ss Ep None
Dead cattle 25 20 5 8 1 0 6

(47 ea) (53%) (43%6) (11%) (17%) (2%) . (13%)
Health cattle 45 31 8 20 3 4 18

(77 ea) (58%) (4096) (10%) (26%) (4%6) (59%) (23%)

Cs : Coccidium spp, Bs : Buxtonella sulcata, ¥h : Fasciola hepatica, Tv : Toxocara
vitulorum, Ss : Strongyloides spp, Ep : Erytrema pancreaticum

Table 12. Detection of heavy metals and organochloro-insecticides in dead cattle

. Heavy metals(ppb) Organochloro-insecticides
Comparison .
As Cd Ph BHC  Aldrin Endosulfan DDT
Liver (5 ea) 27 4.0 -
Kidney (5 ea) 19 1.0 -
Fat (8 ea) - - - -

- ! Not detected
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Table 13. Isolation rate of C/ perfingens in cattle

Comparison No of test No of isolation Isolation rate(%s)
Dead cattle 67 63 N0
Slaughter catttle 101 51 51.0

AME 675 F 63F(%4%)oNA Ee=HtoH,
AY =M= 1015 F 51F(51%)A
2 H A

HALS- fref 6357 R Fd =55 F 51F
T F 1147 uig AzEdE A3 Are
Table 140149} o] EEA], gelatin, urease,
arabinose, fructose, xylose ¥ mannose ¥3j
TL BETFY TYLP oY, indole AT
e BIAFF F 3F7}, maltose A%
e 110571 £8lFe] Ut olE EEF
11450 g 543 FPA s A dF
7} Cl perfringens type A2 B EH A}

Table 14. Biochemical properties of O perfringens
isolated from intestinal contents of cattle

Standard No of positive
Tests strains strains
(%) n=114 %
Motility 0 0 0
Gelatin 100 114 100
Indole 0 3 3
Urease 0 0 0
Maltose 100 110 97
Arabinose 0 0 0
Fructose 100 114 100
Xylose 0 0 0
Mannose 100 114 100
Y EEF & HEES 48 16 % 32
Al Aol WAAA C perfringens %2
3-& ZARE A3 Table 159 #o|l &%
Alzte]l Zsgte] wel ReE&3 ezt
Ehen, 53] RAIZE Tt 31T BFAA

10°-10°cfu/me 2 7 =] A,

58 9 ESolM ¥ d perfringens &
Fo| A¥FE Uizt S4ANES ANG 4
= Table 167 o} #HARS- 23 225, 3
4 =&Y &0 18F, EY Y 47 2 ¥4
el 172 58 4 4 8AE vk
05me¥ HFFE 23} BE k27 48 oY
of HAIE Zelm = Ahitetel HE
3 A3 = Table 177 Zo] 2R E AF kg
Z 34mA 9] Folle g, ZFTE L &
FAZX 59 S BIen, 15+ 1A 10
 Fo s R, 15 54 23 38
Ao 2 XNFE HAAG ZAI 208 Fo A
3FoF Eobst 3 &o| HY

g g 550 thg dexamethasone, peni-
cillin ¥ streptomycin® 2 g% Ade X
5 F 1Y ol 25, 2¢ o 15, 3Y o[y 1
F % 457t #ARiden, 139704 #ALE
A g3 YEI} MAlE 15 BolAdt

HARPANA 22 637 =&FolA £
3 51F 5 ( perfringens 1145% 165 3o
A2 AALFAAFEMIOE ZAR Aoe
Table 19914 H& uie} o] Am ¥ Bas
0.1ug/me, Pot= 0.4pg/mé, Ce<} Pm< 0.8ug/me,
Cm¥ Emte 3lug/m, Tce 25ug/m T2
A4S BY3, Ake 200pg/médlA, Gm,
Km, Nm, Sm, Stz, Stx+ 400pg/meoliAl 74~
Aol &S & F Utk

25X 24 MY 2

HAM- fall BedFA O perfringens9]
ZtE AZA tigr 7 A1EZ 3= Table
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20~233} o] 2L FE 3%l 4
AzE ol 83T, HEdle TE 4%
olA 20% oI, d3FLoe = 05%°lA
208 oI, 7Miatele F% 01%4 40%
ol &3} HAUTh

NS 2MAS AH

AAAE TG ARSAGAA AlEEQL vlot
24t % tetracyclines T3 550X & 19%
8YHE 19993 7¥7EA] 3dF<t HAH
AstA] ko), WA AMSHHEZ oA
o 5tx] e tiRFAE 8F(EH AL thAl
3% 3 F 6571 HARRIAS A #HAL
AA A3 65 F8 &% WEEAAM

Jo Ho it = R
{m

Table 249} o] dwrEHo= A ¢

Table 15. Population of 31 C perfringens isolated from intestinal contents of slaughter cattle according
to the time lapsed

Population of clostridiurn perfringens (cfu/mé)

Time lapsed )
P 00 100 10¢ 100 100 10° 10° 100 10°
4 3 9 5 6 4 3 1
8 6 1 8 5 3 5 3
16 2 1 3 5 5 11 4
32 0 7 17 7
Table 18. Toxigenic test of 45 strains of C/ perfringens in mouse
.. . No of mouse
Origin No of strains ) . Results
inoculation
Intestinal content of dead 2 a4 Died within 4 mimutes
cattle
Intestinal content of 18 3% Died within 4 mimutes
slaughter cattle
Soil 4 8 Died within 4 mimutes
Feces 1 2 Died within 4 mimutes

Table 17. Toxigenic test to field strain of Cf perfringens in goat

Origin Sex Weight (kg) Results
. Male 24 Death
Intestinal content of dead cattle
Female 38 Recovery
Table 18. Results of treatment in cattle infected with C/ perfrigens
Death time after treatment R Total
ecove o)
Within lday Within 2 days Within 3 days i
2 1 1 1 5 heads
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Table 19. Minimum inhibitory concentrationtMIC) of 114 C/ perfrigens from cattle to antimicrobial drugs

Antimicrobial No of strains inhibited at MIC(ug or unit/m{)

drugs 400 200 100 50 25 125 63 31 16 08 04 02 01
Amikacin (Ak) 12 6 6 3 ‘
Ampicillin (Am) 114
Bacitracin (Ba) 114
Cephalothin (Ce) 12 17 58 27
Chloramphenicol (Cm) 70 29 9 6
Colistin (Co) 6 6
Erythromycin (Em) 3 4 67
Gentamicin (Gm) 58 2 9 21 6
Kanamycin (Km) 67 41 6
Neomycin (Nm) & 6
Penicillin (Pm) 3 15 9%
Polymyxin (Po) 7> 39
Streptomycin (Sm) 38 3 15

Sulfamethazine (Stz) 98 16
Sulfamethoxine (Stx) M 20
Tetracycline (Tc) 11 20 42 26 12 3

Table 20. Formalin resistance of Cf perfringens isolated from dead cattle

Time Minutes Hours Days

*Con(%) 1 10 20 30 40 20 1 2 4 6 8 10 1 2
1 + + + + o+ o+ + + + + - - - -

3 + + o+ + o+ o+ + + - - - - - -

5 + o+ o+ o+ = - - - - = = - - -

7 + o+ o+ o+ - - - - = = - = - -

9 + + + - - - - - - - - - -

10 + - - = - = - - = = = = - -

*Con(%) : % concentration

Table 21. Phenol resistance of Cf perfringens isolated from dead cattle

Tim Minutes Hours Days
*Con(%) 1 10 20 30 40 90 1 2 4 6 8 10 1 2
0.025 + + + + 4+ o+ + o+ + o+ o+ o+ - -
0.05 + + + o+ o+ 4+ + + + - - = - -
0.1 + + + 4+ - = - - = = - = - -
0.2 - - = = = = - - = = = = — —

*Con(%) : % concentration
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Table 22. Mercuric chloride resistance of C/ perfringens isclated from dead cattle

Time Minutes Hours Days
*Con(%) 1 10 20 30 40 50 1 2 4 6 8 10 1 2
05 + + - - - = - - - = - = — —
1 + - - - - - - - = = = = - -
2 _ _ — —_ — — — — — — - —_ — —_

*Con(%) : % concentration

Table 23. Sodium hydroxide resistance of C/ perfringens isolated from dead cattle

Time Minutes Hours Days
*Con(%) 1 10 20 30 40 950 1 2 4 6 8 10 1 2
1 + 4+ + + + + o+ 4+ o+ o+ o+ 4+ + o+
3 + 4+ o+ + + + o+ 4+ o+ 4+ 4+ + o+
4 S - - - - - - - -
5 — — — _ — _— — — — _ — _ — —
*Con(%) : % concentration
Table 24. Examination of breeding in cattle treated with drugs
. No of No of No of
Comparison Treatment test dead cattle survival cattle
.. Miyari acid-P,
Group of examination Tetracycline 5 0 5
Group of control Not treatment 8 6 2
Total 13 6 7

perfringens type A7} ¥EHoW, #F%E
20X10'~16x10°mle.2 #HTHo] F=P=Zo
2 HAE RS0l BRI ATt

o

[l

19049 ¥ E 190997H4] 6T BFA A
W Aol HAHT e A fd
%MD 2 dAe Z7E7) Ad o) Ao
Ue AotzA, 2 2 BT A4, A9
% 2 =A% A4, AdWEE O

perfringens #2] 2 A#FE Axsn AF
E H3ANEH &5A € g4 28 A
o} ol-g] AlgtEldl AlES-E YAHAIA ATA
o Ao HAL A EAE ZASIA
AtetelE vhg AAl 3¢ A8 FETE 549F
qlA 820F A= AlSstn e AdFESdeR
o] uh-&o A wid 25 x| 33F7} HALSS 6
W E< & 473014 674, 10159 27} HA
stk ol HAMIE HAHE AES BY
B 215(20.8%), o1& 305(29.7%), 7V& 17%
(16.8%), A€ 335(32.7%)F7} EHsd F3

3
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& AAE A ALY Aole gtk Y &
i HAES WAY 623%(63F), SA4F
2171%(28%), ¥l&% 2 FokA 7 50%((5F)
o2, F2 W2 el SA4eA HAPE o
B3 4 4 ULk olHE do] FWol A
of wz} HAl FEed =29 7137} B

oz Mg

Atgke] AGE v 2 oA AR By
A ZAIME Algee o2 AHL &4
ol AAY F gllen, FHABRH o2 R E
= 7€ HAME 98ade 22 7 8l
th =3 & o]9l9 g FEM e A
AZY AR g3, ol FuloA AMSEHE
Aol 23 A FAdEHAE dojutA] %%k
o a3y FRHE B7HE R 9%z
e ANE BE F2 RN 28 7Y
st A 7|t AbS Foll E3ete P9 b
SE7leld NEEE & § Uk oo
49 79 #ujzl Widdle FrlelAd bl
Ao Z Hol 49 ojF ¢ £3Ws T L5
2EFG A 8%lo] HAl FIFE ulI Row
ER

HALE- 1015 5 AAARZR o] & 7V 67
o g WATH FAlN FEHZF 59%
(88.0%), HE ¢ BE 7zt 35(35%), tHed
2 23EFZ F 15(15%) $o2 FFHA
. AEgZoz A9y HALe 445%E
BH Eo|g &zgle] Al 4717F HolA
ByAdz 5|9, 3FES 9 HESE Yo
1AM A= Fosie AAGE € 598 F 5
Algict, o9} Zro] HAL Z:Alzte] &7 RE
of diZl AEge] HAIAE HAsHA do W
7} o] HA} vl &S ZAY v} uo] LAY}
€ Aol €53 BUeh a2lm A7t &
Asol dFaye AA g shete 35y
= MAE A9 ek A ol AW
TS e AR YT ASHA R A}

SHE TN 2a ddEE= A S
HER] e AAs SR Aol Hojz 3
Ak HAF- Y 7 vE AH s of
7d ZAglol AAEA A8Hn UsS &
F YA,

olte] AFAHE Hol FEA o3 FH
oz gAY F ot dgzAleA ow
GFET WAHA gton], o] FHE
Ae AQ EHe= A97F ddx, HEsy
< AAFHISE HARARE A4 35
£ A9 oit 88 A3 EHS F
1590 159747 A& Ak HAR-S
A7 B A WPFPoln, HAL At
AFFRE A AR, AN A5
gzoz HAE g Ba*dm 3ol
FAFE AT

A AL TR Ateke] A9 HApL S
AHA ge ol% T diEd] dg #2
AAL 23 Zg, vladlg, YES, 97, ok,
A, 78 Sol F&F 71EA olER i
gdon, F A9 FFF Aol A HA
gtk EY BN A4, ZE, ZE, vt
adle, E, 7, ok, |, Fl=F, Uy &
frgol 4ntELH oyl glew, Atz
G AL 8z BMCdME T-N, POs KO,
Ca0, MgO o] 71EA ¥e it 42%
W 535 2 A71940A FFe BFlA v
A 27ppb, 7V=F 40ppb, AAelA ©]A
19ppb, 71=F 1.0ppbE || HEEHJ o,
A 9 A e G A AEHA gske
o, AWzFAqMT FHdEL BHC, aldrin,
endosulfan ¥ DDT7} #A3d HAEEA Lt
T3 nlojg x| o HAL b S wiAlE &
7} glol 7HHES Al e g e <
ety oyt ol A AEEA skt

ojgL AAL 4, EY % HI YA
718 A9 ko] salel FHA] S-S
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& AN, T FE o7 FEolEtd
S A2 u g A7 slelof gt
d 1252 TdE 859 AelHel gidon,
A 71& FoME AdA Tt B Awlo] WAy
ste X GEFe] AL gl2E FHE &+
A2tk 283 A §7e FoiAlg, FBY
W3l 2R (O perfringens ¥¥AH So] &
=83 A 23 BAVE eSS 2o
LI ait=g

Al A9e) HAL 98 sl B
A EnEFd A7 He &8 +5 4
azo] vehdm, HZ 9@ IR 2 HE
gy Xgdo] fEHm, &% Yo F
gAY 9 $49 AREEo] WAl
of ANt AF el &8, ¥ F
Nl ¥ HE 49 Fue] ¥,
Aute] &9, 9 FEE, 939 F,
o] H4 7} Ar]e] 28 59 2AL
ZEAt olE e A8 §H A7 F He A
& ¥ 2 3 AEYY AR 5528
2 A L8 EFdo] YA 2oz
vebgot®® Welzstd ade #o 3%
g3 £F, 718 Ao 28 2LdAH A
713 AgEd g5l globule leu-
kocyte® £83 ZAxe] F4 #A¥H &4, 2%
AerEdlel 2287 F9Fo A lym-
phocyte, neutrophil, eosinophil®] &&, #zhat
gxdo] %3 lipofuscin B 2d ol
on, 53 A% HHFe =TREAAE
gram F4 el o 2ASATGEP,

ol’de] s ¢ HexA sty LHL FEY
Z9] e} Baxtel AP Aol gAlsigl e
o, 223 HZF 92 FRoRe] K& V)
#ol ¥ 59 &% 27e J perfringens
type A¥ ol o 217 A8 H 7@
Z] el th=2] globular leukocyteZ} &3t
Aoz BAE Hygo] & S AR

)

fe oy o
& e

=
g

o i o o
>

e 3
T
iy

al
=

Z #ge AFE F QP =g F
2 Y= H ol lipofuscin®] £&-2 Jubb E°]
TG AA BREE Bastn o] ¢ &
dx shte fEedlel g £ Jed F3E
& AQFO. agg HAres 3RS FE
coccidium spp, buxtonella sulcata, fasciola
hepatica, toxocara vitulorum, strongyloides
spp, erytrema pancreaticum 52| 718 % 7+
dE JoE BN s E FAA VAT F
23 FAAo] Qe Aoz FHHAAHG

HARS it Al gs AAlA = 3
3 ¢ WB¥RFE ZAdoln, AW ALT,
BUN, creatine, alkaline phosphatase activity,
triglyceride, uric acid &%3 F718<9 vl
% Zw 9 ZEY §F= A, A 3%
T BAY AR AojHo] ARHA &
ity 2]y glucose e HAS-oA 227
ng/de2 Jeht A7 386mg/de, EFAE AL
+ lng/dtRth v Ekom, AST #ZFx
HALE- 2620/ L 2 deh A7% 744U/ ¢, B
A AMSS- 776U/4 R J1EXEY 24 4
Ebtt.

ol9} 2 A& v|ws) WA (] perfringens
EAE FAVG N9 A perfringens DI TS 4]
o] x| Aol F91e AT} AkFel oA glucose
kol Zvksla, X3 E coli WEAE YT
HANME S glucoseFol F7HHe Bad
vt A et (] perfringens AR Q] 4
2 FUS 20 AT Burt §lo] 3F vime
g & oy E A9 oM e EF glucose
St AST7F 37H8S & & Uitk

ot Atete] A G dAEE FAPE
HANol o] dA32 O perfringensd Gl
g A= A A3t o] Atk olA
o] HALE FEFF 93 Jd HAAES &
T UAT
&9 A% WEEo U O perfringense]
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e AAIA  #HAMOAME 67F F 63F
(H%) A = en, Fd =EfdA=
101F  51F(51%)9A4 E=Ad. BAdF
11459 FFdFo g Aslebd AJ3zAL
X = +FA, gelatin, urease, arabinose,
fructose, xylose @ mannose ¥3ls2 X5
Fo 5Ys9 oy, indole AA5S BEd
% 3F90], maltose Firse EIYTF
11057} 2ol ATk £3F o]g RejdF
11479 4% FHANPANNE 2F7F O
perfringens type AZ B = )

AEEE 2 BHBYe 28 £ U5 3
195(79.1%), & 465 % 38F(82.6%), HA] 13
F F 656.1%)NX O perfringens7} ¥
€¢ 2asgan, 2 ¥ dAzd zgd
FotA] 3005% BTN C perfringens7} ¥
gxo] 317%9 E&S Eng vk Qlo] &
Age] AATE bdag Aozt YR ole
2% W&ES AH8ste AgAEe AEE
9] ztolox £ Aolzt Atsduh 2
Taylorst Gordon™& At 4, siAl, 7, %,
Z% T9 AZ UHL&EdA EEF a
perfringens 11475 5 A¥o]| 11345, B3|
3%, D¥ol 1052 A9 dlfFol AF U
Badtn glo] B AAAMe O perfringens
type AstE FAKSIA T
g AdE 7ol AR WEES wiget
£ uw ( perfringens @57} tHE #Hr} 9
3] B2, dEd el #EE Aoz
Ao FEYZoz AYY 4 glom?
AR 3 WEEolA 10%/meol el Fol A&
ALl AEHF Fdo2 AT = 3
o] 59¢ w3 & u gk ey &
FAE oF ALWNo 8= (O perfringens©ll
ot A5 FoE AH|o= oAy A
Ve o2 A7y, 7)o B=A] HALE
TR FINA Y] ZAH{AEE aistejor & Fo

e

oY

N ooy N

41 Ao

N Olﬂiﬁ.

¢

L R do e E
tjo

Als €t

Atghel Aol AEEF5o2 #FdE HA
-9 AW C perfringens T £¥X e UEE
o] 10"%ml FslolTt. ol HAR Z4€
TFAA HARE Aol FAE F4UA=
¢ F JqUth 28 FAFHom =EEHE &
FolA &2 WEES AT Ao met 420
WA SIHA (] perfringensE ¥2 A% 394
o oiREo] 16417 ol ¥l F47} 10°/ml
HAY S & 5 AT olek o] Algte] A
el o Y T SFYME
perfringens T7t F7184E £ o Aleley] A
oA L= = HAL-M 2] (O perfringens
e % HANF AR met B2 2po]
7t a2 & T dAck 2y Aleke] #Akd
AlX FALE FAMAZEo] v F#HE A E
thB-2o] ( perfringens®] @7t 100 %/mle
2 Yehte 2o 2 B E o] 2| g HA
L A5EF 4S 748 5+ gk

WA et g8l Bel€ d perfringens T
F il S42 rhg2d] g S4A1ES A4
3 AFs FRI9 BE o271 4% ol #H
AretAeh @ AQeatde] g HFAME F
AAE AF kg® 34mIY F¢] Foll= 25 T3]
e, TFTT Y SF4Z 59 548 Holr,
15 1AZE 108 Foll HAMSIA I, 152 4
UH A antiserumo 2 X 8E AAIg A3 208
Fole AN £FoZ Eo} 9 3Eo] Yt
ala AA EHE S 55 dig A8 AY
olA= dexamethasone, penicillin 2@ strep-
tomycin® 2 ABHSAE ETSIT thF-Eel
2~3 o|Ulol] HA et 3, 15U 7R YES A
Ae 15 8 ok

oo Az wlME ( perfringens TF
il Eart A WedAdel de Aoz F
BEY, Ad 47 AL Bl F4E7)
Aol FHHo R HAAE AFle 35
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Ve g o, A A7 FiE Folle
3 Eo] uj¢ oA e ¢ F AN’

A FAAAH ARRR FFe FJEHAE
e A9 HAY- 2 EY A =559
A7 3h%- T o8 Zoa EEE Fole
v ZF33r vhg2o A AgaAe] HAA A
Ie A AFHA L}k & d perfringens
type AT Felet FAQe]l I3 WALS
Efsta e Aoz AR, a2y Al
A YA Fole U & 7] W F
F toxin®] EAelu fAEA WhEoE DNA
T4 AAlE] Holol & Zo & AtgH

HAR A Ee2l3 6359 =&5-Follx] £
3 51F 5 C perfringens 11459] 16% 3t
Aol g HALEAATEMIC)E A
Ao Am 2 Batr 0.lpeg/m¢, Pox= 04ug/
mé, Ce2t Pm& 0.8zg/m¢, Cm™ EmE 3.1pg/
m, Tex Bpg/md £ 2 Z4A-L Jehidd
3, AkE 200pg/mt7tA, Gm, Km, Nm, Sm,
Stz, Stx= 400ug/me7HA] &o] AX| AT

Z B2 M B3 C perfringens] <A 74
RS B penicillin, ampicillin, carbenicillin,
cephalothin 5ol ZHp/do] Fratcta &=iA4 U
on*® z 59 cephalothin, penicillin,
chloramphenicolol A Z<Ado] ¥$k1, eryth-
romycin, amikacind| A = Z<Alo] vl BEx
&1, EAIFEAME bacitracin, ampicillin,
cephalothin, penicillin, chloramphenicol &2 2
ZrAdo] ol fAMG 2R S & F AUk

oty AFAl AME AN DAET
Ae a9 Fd HA HAE YA olg &
T4 FAY Foirt mEEolol & RHeow A
Ztgth. 53] AdA o] Aol LYY 35
o] A9 Br/lsslr] W& Ay AFY A%
ol da¥ oot AEYEF WHx &7
3t73o] 71870 A perfringens®] F2122
o] A7 W sPFIER oo 7% AFE

[+]

AAet7] AMAE A5 FAY F713 Fo
7t 48F Ao R Atrdr

dutR o2 Al dg A=A FEEE
AMekal 2% & 01%, 22 3%E A1L3}
3 QoW (7 perfringens#E o}¥LE g
et #ol7] ol EF TEEG =4 A
g3todol & o2 FAHHM, B AdPAMx
HALS feE BdFY &5A 254 Ak
Az 3%oA 4A17L, BlE 4%olA 20
¥, A3 05%1A 208, 734 0.1%
A 408 ol Fo E&3] HYt

Cl perfringens ool 28] YBHAE 5T
o] AW EINE FH 7] HAst] 19963 8¥ FH
1999 7€ 744 3d Bt Atete] 199 14 E 7
& AHsle §98 2 558 VIF o2 Yol
U4 AMSE BPEA ¥ mA RS AAE Bt
o} ok BT 5FoE YA (tetracycline)
s} AFA(nlokg] P) & Fodtz, Unx] gL
55E HAE T3k ¥ FAAA A
o2 AMSEI T 1 A AAe A% TF
gAA Q] 25vt) 13], 34 Fr|H o
A3 oAM= HAPE A GAsA] sk
v, kAol ALS e AMSSIEA FAE
312 2 2T = 8F(HAL A% 3
£ X3 F 6571 HASA

ol B AW dxel gAAe} YAl
27 o9 FS € 5 U, o] A oA
£ Y3 FUIH R FAA L HAAYH viA
EA0] AAe Tyt BFAdS AlAMITh

welA ol g o JHELS AlEtE]dlA 9]
A S AEYF S Pz FHstn
AeH, o] Hel 7] Wy ez Y BE4F
A TS & F UJT EIFF AEIF
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