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SUMMARY

[. SUBJECT

Etiological Survey and its Control on Massive Outbreaks of Sudden

Death in Feedlot Cattle

II. THE PURPOSE AND IMPORTANCE OF RESEARCH DEVELOP-
MENT

Sudden death of feedlot cattle occurred sporadically at several locations
in Korea each year since 1970. The disease on farm had caused
considerable concern among cattle owners and veterinarians, and the
reason for these deaths was obscure. These outcomes caused by unknown
disease, generally lead to farmer’s economic loss and spiritual anxiety.
Therefore, to characterize this etiological agents that lead to sudden death,
we have attempted to know this disease and to contribute for increasing

farmer’s output and considering breeding safety.

II. SCOPE AND CONTENT OF RESEARCH DEVELOPMENT
This study is aimed at elucidating with sudden death to feedlot cattle in
local farm area and concentrated on following research activities.
1. Epidemiologic investigations and clinical signs of diseased cattles.

2. Pathological observations



3. Clinico-pathological observations and toxicants analyses
4. Microbiological examinations
5. Experimental animals tests

6. Countermeasure and symposium on research results

[V. CONCLUSIONS AND RECOMMENDATIONS

1. Results

Three years project has been performed from 1994 through 1996 and
sudden death to feedlot cattle has been occurred at 88 heads of Korean
native cattle and holstein cattle out of 42 farmhouse. To characterize this
etiological agents that lead to cattle death, we have attempted to elucidate
this causative agents throughout the epidemiological, clinico-pathological,
microbiological, pathological, immunohistochemical microbiological, toxi-
cological observations and laboratory animal tests.

Massive or sporadic occurrance of sudden death has been observed at
13 farmhouse out of 42 farmhouse which excluded at Sara-ri, Seo-myun,
Kyungju city, and most of them has been occurred at an once time and
at the same time without any further death. These diseases have been
diagnosed as a shipping fever, acute emphysema, pneumonia, catarrhal
enteritis, malignant edema, pesticide toxication, and enterotoxemia.

Sudden death to Sara-ri, Seo-myun, Kyungju city has been occurred for
3 years and there was no any difference of diseases specificity between

this local area and other endemic areas and consequently diseases have



been involved in shipping fever, acute emphysema, pneumonia, catarrhal
enteritis, malignant edema, pesticide toxication and omasal impaction.

However, we focused on 21 farmhouse cases of unidentified causative
agents to sudden death and identified on enteroxemia by the Clostridium
perfingens type A. The enterotoxemia may be caused by a several
possible factors like a spoiled food, high concentrate rations, deficiency of
dietary roughage, sudden changes of temperatures, and environmental
sanitation of cattle shed. These factors are critical role for causing the
diseases and other factors like a high infectivity of parasites, coccidium,
pathogenic E. coli infection, and pneumonitis are considered to be involved
in sudden death pathogenesis. Sara-ri area was identified as conta-
mination of strong pathogenic Clostridium perfringens type A and also
drinking water contained a high level of magnesium and calcium which
lead to influence on enterotoxemia causing factors. These evidence was
present in experimental animal tests using mouse, rat and guinea pig.

The diagnosis of enterotoxemia could be characterized by a clinico-
pathological results, pathological observations and quantitative analysis of
causative agents. It is possible to diagnose an enterotoxemia without an
identification of causative toxin from intestinal contents, if there were the
changes on elevation of blood glucose, GOT, GPT, and hyperemic lung
with haemorrhage, necrotic enteritis and a high incidence as a above X
10%/0.1m¢ of casative agents from intestinal contents.

The increase of cytochrome P-4501A1/2 protein in liver by immuno-



histochemistry and western blotting was thought also another subcriteria.
For a accurate diagnosis, we also proved blood contents of Clostridium
perfringens type A enterotoxin by ELISA analysis technique.

2. Applications to results and recommendations

(a) We recommended for a preventing from occurrance of enterotoxemia
to feedlot cattle by dietary administration of antibiotics and cleaning
farmhouse for a inhibiting replication of causative agents, and ordered
individual farmer to remove possible inducing factors.

(b) We also gave necessary information to farmers who kept feedlot
cattle about precaution of enterotoxemia and other diseases.

(c) We strongly recommended to have a new research of digestive
physiological conditions which lead to administration of antibiotics and
miyari acids, and so on.

(d) We tried to identify on toxin from intestinal contents, but it is not
easy to get a various fresh sample from fields to experimental laboratory
because a limited time, and suggested to experimental results based on
diagnosis like clinical, clinico-pathological, pathological, and microbiological
observations and confined to diagnotic basis with immunohistochemistry
and ELISA evaluation technique.

(e) We already reported to local veterinarian in endemic areas and will
report related scientific conferences and publications about all kinds of our
research results of sudden death in feedlot cattle, and believes these

results will be an important basis for a diagnosis of enterotoxemia.



(f) In addition to our study, especially endemic area of Sara-ri is
performing administrative guidance for a changing of feedlot house like
construction of new shed under occuping Kyungpook province, Kyungju
city and local veterinary institute’s supports, and a new guideline based
on our research results. We believe that especially, inhabitants who living

limited area like Sara-ri will be understood entity of enterotoxemia.
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ELELEYN
NE AV - (me/100g) (ppm)
P20Os

St\ (ppm) K Ca Mg Fe Cu Zn Pb Cd Mn
1 102 0.37 5.65 2.29 683 740 715 395 0001 145
2 131 1.12 4.37 1.16 803 690 990 474 0006 113
3 184 0.65 421 1.70 52 600 715 342 0005 76
4 9 0.44 3.14 4.35 780 545 6.05 368 0003 156
5 28 0.18 429 2.56 1037 685 605 553 — 108
6 50 0.33 6.63 2.49 733 530 55 421 0002 131
7 39.36 0.12 5.03 1.61

8 73.29 0.24 6.71 2.44

9 20.71 0.22 8.16 3.47

10 84.61 0.35 7.76 2.35

11 194 0.78 5.96 1.79

12 184.3 0.64 6.09 1.92

13 278 0.61 4.94 1.40

14 42.06 0.13 4.05 2.60

15 638.3 1.26 10.32 2.89

2|&#% 80~120 040~050 50~60 15~20
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Yo At o] RETL AR HAT. 2 & AFHA 54 F BHAQTY &
743 zeo]l §2 AHHA JUh

A3 A weel Iy
A 71 F BFA AleElst BAA ol ofef gk o] Bkl A}

i
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T 3. 284 A ZD(ICP-AESH 29&g)
2 & A Al & = (ppm)
Ca M K P Na Mn Zn Fe Cu
28+ . e
(conc.) (conc.) (conc.) (conc.)  (conc.)  (conc.) {conc.) {conc.) (conc.)
Al2tel &7b 709~1250 209~267 263~722 0010~0201 31.8~546 0.003~0372 0004~0.825 0.019~0.077 0.011~0.022
(157H2) (79.1) (225) (3.65) (0.079) (478) (0.045) (0.093) (0.032) (0.015)
A BIb  60~670 94~27 264~846 0184~0187 20.7~647 0004~0013 0022~0042 0024~0.074 0.012~0.022
(67h2) (55.4) (17.3) (4.20) (0.186) (45.3) (0.001) (0.029) (0.042) ©016) ¢4 Co Mo
~ As, Ge, Se,
X = X 139~165 51~59 1.06~224 0.207 92~121 0016~0023 0007~0019 0.093~0.131 0011~0023
@272 (15.2) (5.48) (165) (0207 (107 (0.020) (0.013) (0.112) (0o17)  Pb, Hg, F=
ajls
st A 34.1 89 579 - 177 0.007 0.009 0.105 0.017 .
(S Fe= ICeil
X} 8 #  26~194 11~55 1I12~560 _ _ _ _ _ =)
2702 (11.0) (3.3) (3.36)
ST 195 32 260 - - - - - -

~ ¢ o)A



a2l 57t B9 M AFHoz ATZAHAL. T 9 AP FHE
QA71e) FAHA AFL Ak,

AFA AlgeldMe @ %719 15 WA 357 19 WA 294 AA AAL
7b deojten T4 glol Yol HAMZ WAHE o7t BT B4
ol wAY ds F2 487} FAd JE, HYAR, 283H, 3FZ
22 AARRe) UL Fo| A Yoksld 2Fe Jos|HA HAEIATH
o)k FHE B AgelE 327 el AL dojyton WHLE
e 223 ALolE 2R F o 12412 olulel WAL Aoldn HAMA Y
ZAE SjdM AFE upebgel FUF 2o BAHJD 1Yz WEE
Azt 7ke) £ o] BE AE UATH

Ao AoME ofzhel ugel YE Ao 2FA B A4 Ao
Al 2 388~400CE vebgth olsizo] Adwtlale] A4 wygol i
27A¢ B st @A BAYL Wi Aol FAHAT wka AL
7t QoA oh™ Almlle) wA Q= A7 g gekd PHes
27138 A& 2AE 2% 297 8% $FAAE 27 ARH A4
guen =3 AAIGGE P2 A AN 2T ZFFS AurE
bzt 127kl 42~60319} 64~1503 2 2+2h vjERT

ol4z Ze £ACEZ BotME okBel g3 FEoz 4EY oY =
Aol ok o4 WA 24 S TAHR Ygon ool FAATNE
ASAUNE Jehts Qa4 Ao AT Aol SHelQrh
AgAo ool A AFE Hiet L A&R, ZTLAA P LFAZ
o ozt ZAZE Qe Fol HARIAL Yzo) FHAbE wASE A
2 AFNA FEYZoE HAE BEIAAM o P9 YA

ojft

ojft
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A48 2 &

BFA AR AtgkE] dols ARG QAT dAz FHe Ao
THEHAY FFLEAGY AFA] MA Algale] AoAA &ty zAbg
HEe A 2748 B2 v I Ane oL 2o

AFA ME AlErele] 933 xA An A9FH SA4o] fdn =3 F
AR 2HEH gl A3 7H&9] & gog #3 8%de] gue. 2
2y Aleke]l obge] §UME M| RE Alele] FERAES T 4459 AAATY
TEEY BL T FEE Jodud AL A HEHA ggouy e
o) & Ll

2 54 A A QA 1dA oA Ao Ag glo] wAE
AT LAY =& 7FEdA 2AE a8y ol B 7] ¥ 7L IFW
Al A2 o] B3 ¥F Algd IF, WHAlR, RARY RE 2 =
Ate] B34 BAZE AU FAd AT FrtdAM F2 A

g JAAHE BRE o 2L A2 388~400C= e 3
T dvbee 44 183 40~603 9 64~15032 24zb el 2
He Aoz QA FAZTNE Aso AL74EHY A0 L, BY
AR, Z80A, TF 9 9 AAYA UL Fol 4 Yoo B
YL 7)|HA HAIAS

T
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X 3 & wp|stE ZdM

== as

A1E A

A¥ Aol zZExgd AJE FHsted P FLE AL WYY &
Zolth Z+F T8 I metMe FEAT BEE vehlr|=sa wR
of Au|d W3g dos|rie s A FHFH WU} e Fe= A+
aeju} olskge] A WHlo]l YA g Ax AT ¥HE Y
A3t kA2 598 Ade JFo] He Feoln olF AL A4St
of B Aol AJARTE AT HARY BFo] YA,

W3y FFoe 4 3L Faty e &S Hopstn FAl B
WP 43 z23E At HYxHF{Hor %éﬁ}ﬁﬂ. =3 229
ALA ] FTE A8 2ARTH ¢ Az P LS Ya £F 2
& dAsd 55 £4d ol &3

E ZAIAME £30E ZE€ HAR R 23 a3 28 ¥R 4F 4
FE5E dME Hdy Hgo] Ay, HH AL I JA4
a7 281 Py 44 wet Ao dde] Aoy BFA MR
Agtglo e wyael ousAd v, Wty L7 oME FHAH

o2 #Fslaxa s}

£
rr

A2dFH R HARANA BF

LA 2 3y

& ZAA $HE ZE A 2 9ES 283 4Y) FAE 48 )
£ 243 AYEE UM AL AAT F oguve 33 25 33
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5t 10% %4 formalin®, Bouin® % alcoholZ B A A3 F FAHA
WRol ot geld¥e dHZA L 5 H-EQHstE Fgdujjzez
3l 3H sl globule leukocyted] ZZ33EH QAL A=
Toluidine blue, Alcian blue/safranin O, Phosphotungstic acid hematoxylin,
Periodic acid-schiff 3 H-EG4 & 4AAsgn =3 A gz
23k lipofuscind4-& A= Nile blue, Prussian blue @ H-EQ4$
AAlste FetduF e g dEsHt

2 "HoMe Adddde Wy £AL Jigda 4 AgE 53 4
FEEdA BEE L diME FEAFHANA Fx2 Jl&Estnat
o,

2. 43 9 2@

%t

Aty zAbs HaARH AMANA #71F(Fusarium solani% %), ¥4 9
AAHESS), 5 - 24 HE, A 39 AA, 45 E, FAFE a8l
BESEF) T2 ALGHUSL

ZARHA BFA Al Y] 399 FAPEL MR A(KAF 47)
L2E 4HMY HAZFEF He 2¥H 5£F ¢ AR D, v G
TRo2RY WA LY {E, 2H(F2 Y FEEH Y %
4 AREES FRHAR 2), 4% Ry 24, Ho FH, A% 2¥F
A, Al 49 FTe FE, 22 FUHY 28, TFY FEE v FY,
=59 HA 2 g U9 FE Fol BAHALH PR AN E
AAALAE AG F94 L BRA BRI A o9 e 4AHL

14

i
>
-

ALE 2ol whel tha Atelzt UMl AW YW £AL WY A% 2
2 $23 FPY (F2 AP PEAL 329 2 YA R 2
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#ol A Aol UT

HalzAay 2A™EAEY AQ)ezE #He F2¥H £FAA 3, 4),
PG &3 ¥Ry AR, J1FA FLFHel tisel globule
leukocyted] 283 ZAxo FA HALZARIA 4, 5), 2% L3R FF
Y A3 JAAR 6)F FZF, TFF B 3T SRR D, A
et d=E9 #F lipofuscin@g e FHAIR 8, 9), THXEY FEEA,
AR FEYEI Al 4¥o ¥4 2 AL A2Y 34 AA A2
o9 29, WA 33Y, H9 3Yd UYB F9(Virchow-Robin space)®)
8§33 71et A9 $52d Fol BRHULH, &7 JHF o Clostridium
sp.oll FAME thEe] Zhgo]l RAHO AR FHLF =EUREAAME
Gram%¥4 ol o 2ESATHALE 10~12). ¥ £ Hd ndEe
2 #%F AFFED ZALTE 53 ol HxAIA JdE A
o] =9 Oklahoma™ 339} Georgiath3tw e Fojzuist #al3t a+ENRE
24zt Aoste AWE FEAen UXE Y AHFEEF)ISE I
= Ah

olAel B 2 2APH 42AL F=UFY sEnAIP YA
A GAEAT 23y FEEFE] QAT CL perfringensd #Ed o
Zg AHEtE F4Y FHIM ta FolER olF F9 FHd mWE TP
Ao MR o= BE ztolg JASIT Utk F DFTA o3 FE5IF
< pulpy kidney®] 27, CEgdl &% AL 2P FF 18l A¥T
A3 AL v ¢ FRezRH FY{KEH 7By ¥ 52 FE 7L
2 71Astn Yo Aal Sol A B F9o) AME JBe 2¥E
FUE WG 2 PR AREol BFE o Fol vy AAHE AL FHx



S 2 Hol (l perfingens AB o] F2 AJTFQY AL 2 AS

i
2
A}

Cl perfingens= AQA o] FHLAS A EX3 Qe olX S A= E
AT dHA don dwryoz 6719 (A, B, C D, E Fe=
Ha oy k& glolAe F2 5709 #(A, B, C, D, E)ol Rusin gl
O®. A7 29 F4 A 28 A2 Bud AL 13
o7 2o

Ag Tl 9% Ao 2+ 19363 Rose L Edgar®7l L AE UgjoloA =
+ 9 A9 FEYA FPolalustd B o)d 1943 Macrae %0
E49 FEYFS Hustgen 195589 Schofield'®7 ClL perfingens
AR A% =99 FEYF 49 “sudden death”ES 7|Astn Yot EF
195733 195830l Zaharija ¥ Zelenka”7} 181 Shirley®7} 22t f3
Zeluololl A e FEHZS Bastgen 1961d Prevot 3¢ Zaya
oA 4o WAF B AWl 514& 7A vl 9ok 1963@ Nillo 2
Avery'®& FhittelM 22131 196847 196999 WA 573 BE 2 &
Yol Z4zt YRA 4ol FEYFe) 3 FAIS Husty ok

BRZA ¥ Ao2e 19523 HeppleWol 9ZF4A zzz: 19549
Quesada®7} olgtalolel A E3 1956 0llE Frank™?7t mlZojA] 242 23
o o3t FEHFE Bustn ot

CE#ANME 1953 Griner ¥ Bracken™o] 2183 1954'30l% Griner 2
Baldwin*'o] 2tz} nlZe|A 2y o3 24 FSUZFL 7IA BT v}
A

D¥Zol 2% FEYF Hu2E 19549 Keast ¥ McBarron™o] 22

Egd2olol s 49 T 4F7F FARE A& Bug F 19563 Griner
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e 2o A, 1957d90E Blood ¥ Helwig®7t 2 2= dgjoto A 2tz
oA L2AZ AE Hustn gloen 1960d T olFole n=3 shurtel
2] XM 69 olde] AdA AT oS Hol Fo} B £ U

EdFo 93 Eu2E 19439 Bosworth®9] 71418 B 4 gl& Moo}

ool A HE nieho] 49 FEYF YUAMEE /MY REFC ¢
BAEY F2 ARF I FE5PFo ohtgdn

Az Fol #AF B FA #HAM #HrwRA FLEFel okl globule
leukocyte®] ¥ MMl ¥ 5 okn e B BaAP9% dxHY
o, ol B FAMA ZAxd FA4 HAL BHAHoz It A
o mekA od olRME AFA MR Alglele] FAlddME HFo| Q)
Oe AL IFFANZE U AR FE e FEAF A8 1

22 AeHUG. ol Add M= 19969 it st ¥
T 3ol A LEF u} Yoo,

H 599 FH] KL AFIHAHARA 13)E FESIT BZUe A gajis o
B E@gse Qe IO AFA ME Alztele vl &AM o)zt
A A HAE AL o] AutellM ©rju]{E EFHog 3 Hu) &Ko
g3 Aoz Buy ¥ AYPAd 93t £ dF5LFY dAE F5EF
& fFAslE adezx FAL4E £ oty Eo

A7 Z AW lipofuscin® 8L A TARSOIME A P9k
oy Azt Fo| FAF FAA(FSHEF d)NA deidts AL Jubb 5
o] B uiet Fo] g FPAlel B & QUki dl= AMHE vRo B o
B FEE FEANE 5 Ue YQUAAZE E coli 2 FARNASF F ohekst
A& T UAd B 7)o Q7] FAE FA 3ld F5IFE 42

rlo



AIFNA st ® dhiel Qe 43 = Qokn Boh B A3 Azl o
HME 19963 FZroquaigsoy g HEFH vl Yo,

A3 A AgxA3sty B3

1. As 9 3y

7b Wiy 2 Al 33 AR Wi Rz Asety g

A7 @ AF At wHAR F dE 2 AREY 5o 9AFAL R
D AR did 2 A 33 A7ZAAel tis bovine herpesvirus 53€ HY
zAzetHe g FAHSAC

HARE-S e 2 AR AAAE AASE 10% 54 formalindl 1A 8}
o FAAY Lol oe} deld Tejsie o5 It AEo) HHZ ) o
smith 59 whgel] we}l peroxidase-anti-peroxidase(PAP)§& o] &3}
AYzsanos QU

Mouse anti-BHV 5-gce 292 Zirichth 3] AckemannZs25E F3
W9to ™, rabbit anti-mouse IgG(peroxidase¥X§)$t peroxidase-anti-
peroxidase(PAP)E sigmaAlZRE FUstth.

W23 G4E dsixe Aetda) AUzAS dxetdsid U
VA peroxidase® AA3s}7] A 0.3% H0.Z HsHT v Fol4 ukg
& £°]7] Y8 moisture chamberol A 0.5% bovine serum albumin(BSA)E
¥3}3H= normal goat serum® 2 APt EF EAHLE FAE HE
A1zl ¥ 3,3'-diaminobenzidine(Sigma Co., USA)22 WAX|7l F Meyer's
hematoxylin® 2 thu]g4-& AAjsle F&dn 7oz FH3YTh

o# R el i ARz A3 HA
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A7 @ AF A #AMd e FEY FA HAA HHol
AHE o] g AHoA B FEYF3 ttar o7t ARG ol Wil
HERY F7E A £ AIAM FAE RE HASE F H@4A &
AE #HAREY 71 2 Hz3Ad #lAE parainfluenza 33 (PI-3) virus$t
bovine respiratory syncytial virus(BRSV)E&  avidin-biotin-peroxidase
complex(ABC)He.2 81 PI-3 virus, BRSV, bovine viral diarrhea
virus(BVDV) ¥ infectious bovine rhinotracheitis virus(IBRV)S 3 3}7)
Al FFAAYE ol &3t AU T3 BVDVe tishMEs 238 ol &
o FF APz FFIAC

ABCH & °]&3 "AHzARA F7E A= AT AzHS 10%
%73 formalino|\} 95% ethanolol TAE F T4 o] ogl seidy
atEeh ol metdxo] FHzH dis PI-3 virusE 87 $lsto
List Castleman™] #¥& AM881x, BRSVE $33sr] $siMEe
Deborach §°¢) whgel mat ABCHE H&3do 13 gMzZE oI
Floridath3}9] Castleman@<-ZHE calf anti-parainfluenza type 3 virus
monoclonal antibodyES FFWol A3, 929 BiogenesisAt2 R E
mouse anti-bovine respiratory syncytial virus monoclonal antibodyE ¢
3928, biotin-labelled rabbit anti-bovine IgG$} biotin-labelled rabbit
anti-mouse IgG @ avidin-biotin-peroxidase complex(ABC)+ SigmaAlZ %
B AT A9z y gag YsiMe delduxe duzze ¢
#2}Astd WA peroxidaseE AAF7] AMA 03% H.0.F A&z,
H §o]A uk3-8 Zo]7] 93] moisture chamberdlA] normal goat serum<

2 AHIASYY. =3 calf anti-parainfluenza type 3 virus monoclonal



antibody9} mouse anti-bovine respiratory syncytial virus monoclonal
antibodyE 22t Mg F, ABCH ot £x3oz HEsd. agxn
3,3'-diaminobenzidine(Sigma Co., USA)2Z &MAl7l ¥ Meyer's
hematoxylin® 2 tiu]g4-& HAAlste FtdnAFHoz FAslgct

2 AT AR FFEAYE o83 AdzARLY 27 E A E
HzA 92 4% tisl O.C.T compound(Lab-Tek products)S o]&3}4
-25C AFANAM 4~8mZ FZAAUSIA acetonel & 4TolsldlA RS F
F3AHA Wyl et PI-3 virus, BRSV, BVDV % IBRVE monoclonal
antibody(VMRD Inc)E€ 22 HEAA ¥3du]7stellN B2 AT

o} 7+x3 9] cytochrome P-4509) 3l uk-g-

B ZAIA 3" ZE HAR 2 e a3 A FAE LA
Cl perfingens AB Tl W3 N2 JAAHEL A7) 98] 0|5 WF
& cytochrome P-450s9] ¥H3-& ##3}7] 98 avidin-biotin-peroxidase
complex(ABC)WY-& o] &3l vz 3zlatxo g Hrastgrt

23 ¥ Escherichia coli$t Klebsiella pneumnige® Y422 A7) $31d
Brain Heart Infusion Broth(BHIB) 10mloll ©]& FAl#& HFslo 37C 18
Azt w3 #d& BHIB 500mlel 0.5ml H%3te) 37C, 24~48A12 v
¥ 3000rpme2 YHAAASE FHEL st 50mle] A AFFel i
AA Z2Fd B3 Mel F oAl 500miel A FGaol 343t Ztzt 100ml~
400mld-& 438+ FYRz T3

¥H, CL perfigens ARTS 45 A7) 9Jste] B L BwEYS by
o] @} cooked meat mediumell ©1§ FAIFE HF3dA 37CoA 7T~9A 2

WS ¥ 1% fructoseE F713F S4LAAAE A 2 7L 05m HEFSS
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37C, 7~9A1 Wi Fst] 434S A% F 6/1Es AT 4P 9ol Ay
W2 HAA7LA] 3~432 gF(1FF 740~1,200m0) 5 St QLAY
dot Z4E FYUT F HAE AE FS AHEA 10% FAZT=TH
o 1PF F FAAY HPel ol meld Tt olE meldEo) HH
ZZo) o3 cytochrome P-450s9] 2% FAEE HE3Hth Rabbit
anti-cytochrome P-450¢] Z+¥ 3# 52 Northeasternt 39] Jamesm 42 %
B FFWkon biotin-labelled goat anti-rabbit IgG¢} avidin-biotin-
peroxidase complex(ABC)¥E Sigmail2 HE FTYU3tAo.

A2 gAS A8 Feluxe] AHzAL dyeldsiy YWUA
peroxidaseg A A7) A= 0.03% H:0.5 AHE3EI L, ¥ 5oly w88
Z°}7] 918 moisture chamberdl Al normal goat serumo.2 syt 1
gu cAHer FME HLAY F 33-diaminobenzidine(Sigma Co.,
USA)22 WAA|A Meyer's hematoxyin® 2 thu] g8 AAlste] 33ty
n7eg P

2. 4% 9 n&

7h i 2 A3 AZ - i gz g

Bovine herpesvirusE 7} SE A< bovine herpesvirus 18 (BHV-1)Q!
infections bovine rhinotracheitis virus(IBRV)ell o3 3&7], 447 2 A
AAS A¥e dosle Aoz dHA Yo, AZdE $YHEL 35
22 3= bovine herpesvirus 58 (BHV-5)oll 23 $olx]9] FAlH7} Bn
€ v glen d¥HoR EzY 2dS $435ld 93 Jd7 JAHn
AT, olF BHV-50 o1& Walz2 3ty 24 thwrTol A v3bsA &
B gS doAH BT AT AL vk FHLAZ dFAE I



€ BRY £ Jom ARHE FoAo YT A% BFe BRY 5
Hol EQoz BuHo] UG,

A% A AASEL Bz A%Ho 2 YAFY YYNE AeH B
WA YYAE P& ol o BAYA AT H9 27 LYY
FHe BFS #EE 5 AAS. 28U BHV-5% herpesvirus®] g
BAE Doty Astel MARES oy Futel A ARG A 33 AR
ol d& BHV-58& Azt Hog FHsYD v ojmd YT 2
ZHA Ak
ool dE Bzt da
TEF7] ABE A &4 FaF 49202 4AA on, J2 WY

Mo

s
fr

9] Y9922 parainfluenza virus-3(PI-3 virus), bovine respiratory syncytial
virus(BRSV), bovine viral diarrthea virus(BVDV) 2 infectious bovine
rhinotracheitis virus(IBRV)7} F8 Qa2 F ®uslo] 4o™¥® ag1n
49 3F7] AL °lF virus#B g olue} stressdt: o] YUE Ao
Busy Qe 53] AMS99 XHAHA FA #HHF-S BRSVA 93 Roz
a3 A 2, BRSVE PI-3 virusst 2& 718l 357 AW WA &
T7del £ Aoz BuHe O ols 3F7 A Age yyi ¢
A5A, £ ¥ @ H2ARY LAS ZAZ HY FFYANYPL o
&3t F2 ojFojFH o}, 2 AME virus Qe WYz} HAy
€ FAA BLET HEEA olFoixm Y.

B4 A4 mdEY dvAQ ddo] HE Aoz B1¥P b Qe PI-3
virus$t BRSVE ¥ %3 BVDV, IBRVe td gy s dotry] 9l #
9 2¥H £F 4 type I dHAHEY FA F5T9 7|#A Fuis)
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Axe FA8E B HAR-S] HzHe g8 PI-3 viruset BRSVE WYz
Aoz FAHF vk ojw FA wEE JFEHR guch E3 PI-3
virus, BRSV, BVDV 3 IBRVE #¥ I3 ZAel o sHsAou &
o/de] AREA gt A B FA dASCN B 5 ANE #HE &
AL olFdAM BT virusEFE AHAHA BAJ Qe A2z ASHAG

o} k2 3F 9] cytochrome P-450s0) w3} uhg

Cytochrome P-450s= hemeT¥ A2 M tiRE 7HAeo) 2 =lo] glon t}
FT WA, AQAH EAE 4z, B, wdsts $23 /)58 X n g
o g,

E. coli, Salmonella, Pseudomonias ¥ Proteus 59 thdt Alg =40
9|3 cytochrome P-450 isozymes®] HFS-9FAto] disjris AR |23}
mouse?t rat ¥ ZF FEANA A7t FHH AT Stanley S
E. coli WS4 E 42%22 E43 CBA mousedl A cytochrome P-4509] 2}
F AL E F cytochrome P-4501, 2B, 2C @ 3 $9 &7} B 313t u} Qo)
28y Morgan® gram negative endotoxin(LPS)S a8k Alde] 7+
ME P-4502C6, 2C7, 2C11 2 2C12 §$9 ZAES B1sln Q). olgge
A Fadd g P-4509] AT A9 XS BA Ean glon 394
Xl E. coli K pneumonige L Cl perfringens AZTE =49 <3t
cytochrome P-450s9] HHzZ3}83 ubo] digixe AA7A 1 st
gict.

qetd 2 dFere FEIFOZ HA AF Al Ao #HAlS o
3L E. coli, K. pneumoniae 2 Cl. perfingens AR F E48 Zzt o3

AE 9 ) sl cytochrome P-4501A1/2, 2B 2 2E1L o]&35le w g
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zzezog FFEYD vt g7 2 AFAE AU

Ao o Aol BE 4o HANAM cytochrome P-4501A1/290 o
AMe BT FA4 gl BAEHJLHALD 14), AFFH =239 A
Ae oud FANIE [FEEHA ggrr. 23U cytochrome P-4502E13%
2B dsiHe AdLddet dYe] € dzFAAN BF FYT FA g0
B HzITH F94 AE AFolg BIY &+ UAHE 4.

ojste Zie FRYFo2 WA AlgtE] A9 wAR-9 AR 4
FHL2 F4E FYT TAAA dXE Auge Jehen ols
cytochrome P-4504] ZAE cytochromelAl/2& ©]§3 Wz ssty
P2 B #AM g N2 Bzl Ad R8st € Aoz ARHUGD

2 a7 AT disde 19963 oo ¢ up o,

£ 4. 79 cytochrome P-4500] thdt Hz2318t3 HAAs

Cytochrome P450s
28 1A1/2 2E1 2B H] a
A
W alo] A} g g ++ ++ + F Ab 9
E.coli -+ ++ + = A}
(endotoxin) b
Klebsiella
A%l pneumoniae At +—+ + y
(endotoxin)
Clostridium
perfringens it ++ + "
(exotoxin)
0z - + + A%
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2. Western blot analysesol] ¢]3} cytochrome P-4509] &4
7h s g Uy
FA Atekd 2] FAM9 CL perfingens AB TS E485 543
Agdel 2o 4T AR T2 FS AAs Aol AT

Z+% microsomes] FY] : 74 microsomed] FBIE YA HHI FL
Song®™ F9] Wl we} differential centrifugation®dL o] g8t =He A
ez e HFZHEL 015M KClol £#E 01M phophate buffer(PBS,
pH7.4)9l A|A3 F homogemization buffer[20mM Tris-EDTA bufer(pH
74) + 1mM leupeptin, 0.lmM PMSF, 5mM B -mercaptoethanoll2 7+% A
HE TAJAA 9000rpmollA  F0EFL AJAESHATG. FFAL
105,000 rpme 2 60F-5< ALAEsT JAd s3HL 20% glycerol#}
5% sucrose7} ¥3€ 20mM Tris-EDTA buffer(pH 74)2 tA] FA3AA
-80CNA A3kt

glld T2 3 dWA 29 L M= 2 ¥ microsomal
fractiong F783A<U Bradforddl w2t FHsPey BE wYd=s
bovine serum albumin(BSA)& AH-3t$ith.

Western blot analyses @ ¥2] ¥ microsome SDS-PAGEA A A9 FE
F UUdE membraned] H7H olFol o ©wWAL B3 &
background staining& Z°]7] 918 5% nonfat dry milkk& 302EQ¢ Hal s
F 1& M2 v NIHAA FFEE cytochrome P-4501A1/25 A}-8-3}
o 4TCoA 3FF¢ A3 horse-radish peroxidase’} LFE anti-rabbit
IgG(Amershan, USA)E £x13oz Hasldet &9-e ECL™ detection

KitE AF&-3le X-ray filmoll &A% F cytochrome P-4501A1/2¢] Eo]3
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J e AFEAsA.

Cytochrome P-4507] AAEol W3 HHxA3 ety JNFd3g nigog
immunoblot analyses®l €3 cytochrome P-4501A1/2¢] ¥h$-& T&3 Az
1A1/27} SDS-PAGE’9lA Mr 55KDaiE8 ¥Aurgo] B Act $w,
HE=FY IR A ngFgh wrgvto] FALUTHIY 1)

55 kDa —»

2% 1. Cytochrome P-4501A1/28 ©| €% 7+ microsomedl tf &t
Western blots
(1) Cl perfingens type ABTF E4E FAFS AYL
2 AZ==S



ol Ade o Ht¥ Fof FAUzZ A 3 APz 3ty A
¢} YA 29, cytochrome P-4501A1/2001 thd B z=2313t8 LAz 3
7 western blottingll 2% ¥rEE B FA Add Nz BzFH Agat
87} € A2 AlREHY, B3 o] S0 9% cytochrome P-4501A1/29)
AEF F7te AAYATEHY FAaY @A AEELT HEAE 2T 5
A& A2 Azts ozt E dF9 Azl s Es 19963 4233
oA GEZF ul PG,

3. PCR¥Y ¥ enzyme-linked immunosorbent assay (ELISA) ] <] 3t
Cl perfringens type A 549 ¥3

7L e ¢ 8y

Cl perfingens A B9 ZYAFE UotBy] A8 FF Aletal s
9 3, 3, 2% ¢ Yol i3l PCRYE °l&3ld FHsn, HALS-o &
A3 Cl perfngens ABT 548 T3 AY$o HFAYoz 2y YA
AL 74z o] 83l ELISAYE AAsA.

PCRYE ©]83 ZEAAY F3 L& A= Q& Iwatet?d} o5
249 Taniguchizsel €33l CPE genel(5-TGT TAA TAC TTT
AAG GAT ATG TAT CC)9 CPE gene2(5'-TCC ATC ACC TAA GGA
CTG)¥ primerg °©]&3to A3

¥H, ELISAYS o83 549 $%& AME El I drissi 9 4y
< 839 4T 2o FHE 15000rpmollA of SEFQ AL £
0.45im membrane filteroll &3t H coating buffer (carbonate buffer, pH

962 w53 ME AAS F 24417k 4TolA PRO-BIND TM assay ELISA
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plateE Al&3lgon, HZE YA fetal bovine serume AL-31gc} =3

H]

Jj

o3 wkg-& Fol7] 3 £ HAE 10% bovine serum albumino 2
IAIZEEE A2olA A7l F 13 A2 FIEA A rabbit anti-
Cl. perfingens type A enterotoxin(Transformation Res., Inc., USA)E ¥
AlZl & horse-radish peroxidase-labelled rabbit IgG(PIFRLE Co., USA)&
o7 A2dA 147HEQ ¥H3-AA substrate® 4] O-phenylenediamine-
dihydrochloride§ 7}sted A2 3023 ¥3A1712 3M HoSO.& 7hste]
€& AAANY F 490nmoNA  ELISA reader(Titer teck Multiskan,
FlowCabs, VA, USA)2 ZHA 3t

v 23 9 g

Cl perfingens ABTY =E42EF F9YHsr7] ddxe FWLEE=HES
mouse FIAEYO] YA, FE FFAA Aol FU 7 Ed v
Eoly 4 o2 FUELEF 2L ARIZE Atto] P, Ao
Cl. perfrngens ABT Y 4 FR L A3 w231 asis A3 Y3
A Aol Bad Aot

E d7dAME HAMW CL perfingens AR TS AFAEE Uolry] 9
3l PCRHS ol83t9 o, T, 4% ¢ ddo disf dAsdou /o
e A3g AR XA v AR ¢ 2 E4S FUS AY¢
YHo M Cl perfingens AT 549 @324 LAE ©]43 ELISAY
of oM FLuEAHEIL A ¥|3 optical densityE YERAU S

fetal bovine serum& ©| &3t hRFAME ojwFt (FAANIE Jehtx ¢

0
i)

U Y 2). o]} ELISAM} 93 E49 Z%-E cholerad] FE47,
A2

E. coli 91843 ZF=4" 9 (I botulinum G& 4P 29 o8 AFEL9



TRAE °o]8E A

3% ClL prefingens A8 Z40d] thdt o]gi3t ELISAY Y ATy rlxe=

Az AlnEHY, FUHES2HEH moused] e =4FF3 HYHA

=
=

o] 8% & ey ELISARC] B & HET Aez AGHUG.

Optical

06
Density
4 _ B
(490 nm) - 1 oo OOD
02 - OO i
<0.05 E}%“
A Bl B2 C

a9y 2 "Ydlre ClL perfingens type A enterotoxindl w3k
ELISAZ 4

(A) Ao
(B1) Cl perfringens type AR T SAFAF 408 F

(B2) Cl perfringens type AR T S4FAF A
(C) fetal bovine serum

A48 72 &

49 299 B gAML BYsRahoss ¢A4e YAST £, 7
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o £¥ +F ¢ &9, 71B3YY 2 v L 7R Y X
g 2, 2F(FE2 3 2y} YA FP4 FHEES o, 4
F llete] 23, Ho Fd, A% 28 A Al 49 AR FH, BEF
e &9, R FEY v $E 259 24 € JE AU F
d Fol BREHIYLH 41 HALdME AR AF F9 2 B
A BAHZT YT ol L 472 HAIE 20 g ga X))
U7IE AR A £73L Y A% 28 2 £FS AHY (FE ID)
o PP F2E E Y4 FHLEY FHol YA AU

Wl 228y AA@EFEY 27A) 2 HY 2¥ +F, 718X AYSE
Well oh5=9] globule leukocyted] 283 ZAxo F4 HALAE, &% AGF
el F2¥7 AYEo i 337 9 34T 28, ATY d=Z A9
+% 3 lipofuscin@g e &8, A EY FXUAY, A9 FE£IY A=
A9 WA 2 AL A2 34 A A2UY &8, bR FEY,
Heo F¥3 PP FY(Virchow-Robin space)d] &3 7|l 7]9 &
¥ Fo] TAHULW 4&F HYFo| Cstridium sp.oll A ke g
o] F3&o YA

WYz 333 443 PI-3 virus, BRSV, BVDV, BHV-1 ¥ BHV-5&
FREA A%, ol viusEFE APAHY VAL e AL2 AIRHIA
=

PCRY& o83t CL perfingens AR ZIAFE FAHHA2Y &
gA4AE AFE 4A R, YA ELISAYE &% C
perfingens ABTY S4& XY F AN

ojoizte Wl e A7, WYY 47 A9z £ 9
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ELISARICl o8 BAI7F € ZAFA A Aletael F4 #iaee] Ade
perfingens AR @ &% FJAG FHFFEF)e2 AU,

a8z & FAPEY HxA Juwyoz wHzAsEE 9 western
blotting2 o|&3 HM3 A HFNAM cytochrome P-4501A1/27F A 3]

F7 o] N2 Aoz 285 Aoz AR EHYTH
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M o4& e[ty Al S84

A1AEAA A

AAEHeZ FAlsls B AL dAZ dHANE GAHAY 4y ¢
BAFAE Ul F ®BE A HAE dojth o] dFAHERE
ol &7 glol EU H&FAF Ar7t oA Feo EyPdze 5719,
TESUI FIe dorHA Fodtd w3 Ag Fol #Hatsts el F
THY aoIUH. olgE L £AL HAZ FEFEA B 5 e 24
o8 Holg w3l 70| ofd WwkHQ &4 EEch FAlM) ol 24
o] Yehtr] AlZsldE dFayS A ¢od e A HARAoH
gz FAsgsd e AAYdEHE de B £ Q1 2F7F A YL
RHef FEojgtd EE FEOA BEE F UT oF FEFTF I
E A4 9%, A28, A% X old FE Fo wa 35
49 aol7t st vehd 5 Aok a2y o] FAMEol dolu= F
L &0 I AT FUF AN SZAME AAE WP {3
o7} ANLH AR FAF xAA e FE= ofF ARSAC o
ZtA od F4 Aol AAHA FEFF 4L =HA FAT 193
J S4Y AL AAHE 7 AU aPYA B A zANE FYde
T A S i ZAE 27 st o PPeg =3 ovt
4ol 7k sk, W FAH LAF HAN AAV BF TSI
greF o] A S E4E BEod JHAEE ¥ES Fodjordt st JHAE 7

FAgol zol7k ez AAEE drt vrEA BEEHooF Tk a2 A

Jjm

o

fr

GHQ AN Bohel B4FSololol st F5AY Aolz HAEE d
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7b e whdel FEd mA Je dok 2483E 4 &3 B 4 A €
Aol

o]z 22 HE TEHA o] ABE AAHelL FAHoz A 9
o] 2E T =¥S AFsd Y, &, F5, B, AT R ¥ F
of thd YFHAH AA 2 55 BT ol Al FAAFY
BFEA Atk e HARY, EdH - R AZSE B8 AYddd dAME AL
§ dAEo B aFES

ol daixe A3tatay FAL ERLH FAL 9ty AL stade
AR, %ol S48 REAAE 9 histamine A 5 % 710 25 of

sl dAlSidem, 2 F 2% A 13 J1ed 2R e oY

A2 A P HE

TAYYA ot PSS AHEHAZT, AT WL YE =LY
methanol 14 ¥ Giemsa Q4 T Wright 948 4AA 89 AA 519

TAR G T34 wE-o 74 ¥be ZA A7t R ol
AL BUMAZE ohy7] HEe =3 HES FYsA A4E F Aoy
WYTFFY F7HEOE 238 a7 Aoe AL FYIH(RE 5). olehz
< 2718 4P vud & o dPdeME HAFFe ZA dFe] 8
ey i Zasts Ao, HETFF UdME BE FATF ANL
H(E 13), YT FFE WEL oM E 3FF J=ZF B
o ¥ TFT7E wol #Hs

o

flo

g
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FH
o
>
u
']
rob
4o
o
Lz
0%
> -0
o
40
N
0z
Ho
10
fugk
-
4>
0

7 e %8 TEYT
AN 1 2 3 4 5 6 7 8 9 10
RBC o4 841 724 945 728 778 682 761 857 706
g2 oactmy T T T T S
._|1
4A WBC
23 96 132 84 4 45 761 135 87 7.
i 123 96 132 84 48 945 761 135 87 78
Glucose oo 179 &7 o1 & 13 52 % 66 36
(mg/de)
GOT
120 151 8 107 70 128 51 5 73 67
(U/L) j
PT
5 (% 5, 18 3 » % 1w 138 12 B 138 13
9_}1
(B%) 0 2 18 2% 5 13 7 6 8 2
A mg,
S Creatiine o o 45 45 17 14 12 14 17 13
8t (mg/de)
2 Ger
176 30 36 42 15 21 18 8 18
(U/L) 6 0 °
4
Ab Alkaline pho. 167 188 1329 239 538 131 147 209 263 123
(U/L)
Triglyceride 1 55 2% 41 50 5 13 12 30 9
(mg/de)
Uric acid 87 48 37 43 46 122 21 20 59 22
(mg/dey T Th O RTE S
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Gordon & (I perfingens ASZ S22 FAIE HFo] YolA HY
7 2 AYRYT 53 Pho BAG 5379 PAE J1esn A A
A7 2R 2 AYde JoAME JEFFY] Fas B} WY T
Zol A Aol YUt 2Bl °olF YT FHE WES oA
£ 548 FAED vz 2 o Aot AFHA kot £FF 2
dEx o] Aoy FA7 Faste Aot oldB2 AWL E coli WE
zol 71050l Yot sAAg 2ol YoM WA2AT Ao AUt

75~77)

A 3 A AR5 HAat

B A €Y 2 ¥AE AEVVY ALdHgAT L gFste AL
AHEAN AALAG(LE )G FLT A9 7Y FFATONEA) E
AY3H LAY Fol tsto vaFESAT

E 4o)A R vpepzdo]l e {AdF 93 Ade FF glucose,
serum glutamic oxaloacetic transaminase(GOT), serum glutamic pyruvic
transaminase(GPT), blood urea nitrogen(BUN), creatinine, 7 -glutamyl
transpeptidase(GGT), alkaline phosphatase, triglyceride % uric acidfltt. ©I
B9 A e FF4F vE wEed lojM 12 FUEHULSES & F
AL F2E FAR 449 AH fABIAL® 53] CL perfingens

AZF exotoxingd FAFS o 9} ARFUTH(E 14).

fas

ojdolA AAE ZAIAds AE7A RId EA4FHI vasiEd O
perfingensEAE FAM3 A9} 123 CL perfringens DEFL Aol A3}

ol FYF A%z AR Qlold ¥F glucosed o 77 AR =
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3 E coli WEAE FYT AHAA UAME ¥F glucosedt GOTY F7t
7b BZ" vl k. CL perfingens ABTY S4F FUF 4o WE A
Fede ol  glo A ¥APEE & & glov AR 83 2 4
Pooldes HA BF glucoses S8 GOT B GPT7F S4£FYH v &
F7H4E ¢+ AU

Al 4 A IgE ¥ histamined] 3}3§} 3]

ARG, FFATELAS) § S48 FIT AP oA gES
histamine®} AAE HA AR/ EYAH{ATL) =8 2 ZA7
ool AMERA itk olgBe £FL AU £33 J1UHY HALE
A RS FBPHFE Holgtn AIREHJT FH £ Ad LA A
ol liME globule leukocyte?t F7HeH & A wHFLAY Aioe
Agsl @ Aoz FFHA 53 B FAEL F=YFo] ofd Al #
WY &30 Y=o AAEE Wady 230 A YAHI BEd B
ALE AAEHA | Aot

b

A5 E FFe] =2 HE

FEEZFY FUAR2 HfE AtRAleldelA, wF, B}, AR F)ell
FFol7t FAEH olFe] Wie K4yt FEE doeydozM FFYEIF
doldtErt Ee ol 549 Y FEE AdHstq olSd W xAE
oAl AE/BY AT ogEUT. B FAll JRE AL
Aspergillus  fumigatus, Penicillium notatum, Cladosporium herbarum,

Fusarium moniliforune, Alternaria alternata 21813 Candida albicans % °l



sl AAISIAE vl HEo] HA FAAY EE F4Fo2 FEHIOH
ojg}BE Yo 2E T AWE FoPUF Aol F £ YUAUES ek oy
2t FoAdel ARHA gAd. gy =40 F ol o A Ros
AR AR AY AFA T &3S 1A 5 JE Aoz AsHAD

A 6 A Cholinesterase, CN ¥ Z2U9] Z34& 2743}

T4 FA4 F5 d3 A& & HFsr) Asld £33 @ol AHEHT Q)
#7104 4 g4std HAAA azln FHEAZ ASHn s
T84 T Wty E43A. 2 FAle) FAHE dZFoz HolxMe
Cholinesterase®] &3L A#A3qdF2o] 223, cholinesterase?] A A
219 FRoz {7194 FEL FolE A AZH(FFT ) AQ2AS
el 3t ztol7t ARBEHA Gyt BE o2 ZAzes AFA ME AL
gt AR EL JE FFFEL FAM A 2ARE ol @I B4
d FARlE ALz HolMe FiFHo] A=A nte AT 23
a3 371 E 5o AYPde vinHdES bl AR Folrl Aoy
BAFTEFTS YT Ho 2oz FE3 Add 5 Aok 4 dF A
AEHE A3 3498 Ateg S84 2 Al 19 WEEd Ay ZAEIEY
v AEEHA gttt a3 B 694 He nigkgo] FF& diMe 3t
A3 AdzAE ZEUgn N2ARAAATF 20 935 doj Az
# ICP-AESY 9= gt +£&2 Yo §3Fo] ujFoly] w &
ZHA &2 vag JIERL FAFoz HEHAL olgpe 2oz
2 W 2 FAEE FF&d A 34 WA olg4 TEF YT o] old

S ¢ F AT = B ZAbe] 3 dubHQ A Fefelut me

rr



HQ 4 71UY 4 on e e HAY Aol

£ 6. Al2te] dAlEtSel AW £35 24 ZHICP-AESH &)

} X Al X
2} 4, i1 g
Y=
28 Hl4 Jl=g ¢ e Hl4& J7l=F ¢ &
= (As) (Cd) (Pb) (Hg) (As) (Cd) (Pb) (Hg)
1 0.0035 0006 vHZE ©UHE 0.0035 0001 ©|AEF "@ZS
2 0.0009 0140 w9PZF vy= 0.0018 0.003 wvHZ 0v|4&

AT7TH X BEF W 4HddFd 27

HARR2 BHAN =, B, F5 R AEsd £43 2T FAld 4
el wel pHE M E3 ZtF ZES uropaper ¥ JIE} WPo2 AN
2 2% &, B4, F5 € A959 pHE 6~82 UERen o|AL sHA
a2l Zol7t AUL Yol EYHIIE d%th 53] Cl perfringens ABZ
E4 5423 ALY R ME glucose?t FFEEZ HEEHUD

=%l glucose?t F7HE AL Aed wielte] AEFA FFo
hyperglycemiaZl ot ZAdelA 7]dd Ho 2 AIRHULH ojpge &
AT A=YF Ado] RzxAe7 @ Aeg B

Al 8 A AN magnesium, calcium % potassium 3k
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2 A AFA MY AgEld 384 7F magnesium¥ calcium¥ #F ol 7]
Bl x99 &8 vjwsEte 7] BFo) o]5°] ClL perfingensol A
22 JFE vRE A Yol thE " JFE vlA F Uthn BHEH o
9 AW FFo WFE Lottt FAC olF FIIEL AEiAle
Z83H &3l Q3 potassium™ AT[TIAZE A7) "Eo o5 FF
< Y RPYEA o]E B4 ALAFARATLYd AEtn 72HA
AT 23t doj Axjolrt

E 794 Be uigbgo] AFA A4 At dA AR EHIL e FEES
AR=F ol vlsl ¥F magnesium FFol =:A el E3 Al

o] FA4 HANS-A EFAF9o] vl magnesium FFo] HL =A e
o} ¥t potassiumS =779 83 AlekE] ARS3ERolM HA JE
Bon HALS-9 69, 7T SHE AL Ajzte] s o] §¥o] Yoyt o

o £ WEL e & AW, 283 FFEZ9oA potassiumT F
o] & EA vEhd AL o5y Y=y Al HAR:- T34t
T 8159 Aolrt AR HA gt AFE 49 F vlavs FFLE 1.8~
3.0mg/deol® WA Aulauvle¥F(grass tetany)S ¥F rladles FFol
04~09mg/de2 VA3 #AE wo) dojdttn AUH?. mats B FAld
£ grass tetany¢t= o}F #AVE e Ao BIEHA

Magnesium ¥F #F#Fol AASd vwEd 2~-3wjE =A Yt RS
hypermagnesemia® 3518 o9& 790 AA o nmlx= FaFol| o
Ae FEdAE Eud vl gloy AR Aedd 3R niy], &2 o}
v, A9 vho], ARV JFFH L AR PR JIFAYE Fol B

28 B A2, FopAle) glolA AlRel magnesium FFE B FAIZ

A



..LS_

7 Al2lel ato e 9 REARY EXY HY =53
2y TR | 2E4ae zx9
RN 1 2 3 5 6 7 1 2 3 4 5 1 2 3 4 5
M*(‘f;;;‘m 34 36 25 32 32 57 57 43 38 35 28 24 30 (iig) (gzg) (;:2) (iig) (3:(3))
((3:;‘;;‘;‘ 91 97 74 107 115 55 58 117 77 78 78 18 68 (?zg) (322) (g"g) (3:‘21) g:i)
BRI R GRS TR

# (

?

) @ AEY HARR|
c2Edy



o @2t ¥F magnesium FFo] 4RsHA A Jeldtn o 4%
FRAIR F9A F magnesium FFol 2T vl 3ujo] 2t 3}
AT, olgtge AT Bt AlgY 284 5 magnesium FFo) ¥
o g3 FFel =A Ueld + I hypermagnesemiarlolE AtE T
2ol Ao dee AA WA sHAA FLFHE zASt
perfingens®] &€ WHHLE AN 5 Yok AR HUT. FH A=t
Y EESTE e 2702 magnesiumZFAIES 7IUE FAME I E

359 BAZ 2o ¢ £ AN

A9 A NYF FERA

718F ZERAE BT wet AASAT BAANGA BFA Al
gl JolA 71A4F ZERAIE AL doid E7ket HAE doid dst
e F7te T AASHEE vl HAE dojd FrtAE 100% Y
€ BT FAA o ukE AAMIL AF Y JAF FFEA A=A
At} 53] coccidium® ¥ 9 F Buxtonella® g F°l UNeH A Y
o "3 AwHeg FAFEo] A JeElGTHRE 8). F5UFH NAS FEH
Tt 23 BAS AT &8 53] coccidiume) FFLFL AE5EF FLe
FA ¥tz FO¥® 2ABHAMNET Buxtonella sulcata®) 7\ Emeria
bovis(AFR 15)7} 4= 714 ke AMIE € & AAT o3 2 4

Zol thE ARE olu] AR} Fo] Bug up TP



I 8 =9 HEHAXY 7|45 HLAZAHEFA| MEH At2la))

Jlldsd Zgs¥

e 2HA
T T 0 @ @ @ 6 ©® s
7%
1 2 2 3 1 0 0
= (@A 125 ea2zg 12%
Rl 91.7) (167) (167) (25.0) (83) S
o @: 1%
£ (fsi} ge B 1B 2 U 2 2 2 %@i}g)ﬁ %%
N N +@ : 6%
N 2 8D 0 @D 19 @4 0H 80T
7% O+@ : 25
G 125 12 2 3 1 0 0 %*%;@1{?7:
+ Ny A=
PN (100) (286) (286) (429) (14.3) Bron® - 1
7t DO+Q+® : 3%
258 O+@+® : 2%
g eq s 2 B 2 12 2 1 O@@:1F
;7}) T (880) (520) (BO) (440) (80) (8O (40) D+@+® : 1%

3 D Coccidium spp. @ Buxtonella sulcata @ Fasciola hepatica
@ Toxoaara vitulorum ® Strongyloides spp. ® Eurytrema pancreaticum

A1wod4d &

EAAQA AFA AR AlgEle] T340 WS YAy 270
T 8799 Zavk e 53 #EFY FAv ASUR, YT
ZFHE BEE UM s 35T 39 B Aas TFT LR
o] @Wol &dslAct.

dY e AAozE VFY glucose, GOT, GPT, BUN, creatinine,
GGT, alkaline phophatase, triglyceride @ uric acide ¥ 47} F354%l

3 TE2 F7HEHASES & F Udged, glucoses =WAME ZF7HE Y
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o 23 Y HANAM T magnesium FFol W Lol glolA FF4¢ol ¥
3 #A3 =A Webds, o]23 hypermagnesemiadl &3 ClL perfingens
o] B8 S49 FHL ARHPHe 2 2L £ YT AR EHAT
Y JollA IgE % histamimed] A= FoH JEe F77F AFHA
gston malA B FAMEL HA9A4 3o 7A=Y HARE AL obdE
& = AT aEn FPo] F4o] HAMAD fefAel JAHA R
15 49 JHA Lo g% HAle oldE € F AU, BZFA AR
Atelkel el Qo)A cholinesteraseZ4AX¢ CN @ 2o F3&
frolde] QIR £ A HEHA Fe dx Ao FFHolG
FE&0 A% FA4 WA olFAHFEN DT Tl obdS ¢ F UUTH
BFEA ME Aleele) 9o gt JAF AAFRAMINE ZFe] TS
o ¥¥3A FEE AL ¢ 4 AN, F3 IHAAM Hg22 Buxtonella
sulcata?t HAHAL™ coccidium®] FFAEL FFEF wLe A
Ao g AR HYTH

[+

ich
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M 5 & OJMSEIN A}

=% =]

A1AAN A

B FAPE0] dBE AGFELEd)eld o= U BN FAZ 493
Ad @AM 15 o|F 2~3F4 FAlstE Z97t A7l Wi ojd FA
Aol obd7t dte Qdotdol US F AU A 71eTd FE4H zAbe
HARA 47 a2n JAEARH LRGN FF54 dig 2AE 2L 7
e, T FHoHH UF A dBAGAN FEo AT U 2
AE FE& F Aolok 3t = AAE AL BE FEAEY Aolg I
Aoz FFE T AUk 39 I Folle AdRdATET} BAdEE Ao
Ug F UcH 2% L FAIA= A JRFHA U ¥H FA4 AGS
Y B3F obFdY ZYinn AAE 4F A ojge 2AL B 5 4
oo} 33l ol &o] X E} AR HYPHE ¥ T& VEFY £ olok
o3 2o a3v A7 dEE & FAMEL 234 XL HARL
dojd $FANAME EF o] SAE AGEHE RAE AFHA Epurh 2
2 £ ¥R 4F APYFTEA d&A A 23T 43REE 28
HAE 5& ol8% AT 9 AY T4 FA T ARAAE 5 HE
AE BEE 71 AN

£ AN 934 A Wy eo Jadad, By AA a8
YR 2 F& A2 AFEFES AL F s A LAA
A Cl perfingens®] €243 2 7Iet vl &l thajA zALSIAH.

I

l

A 2 A HAL-9 AT A
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A2y AAle 8 A7 #9EHL Jde ZEddn Fogud A4y
% w4 YFAFNBY AAET AP L FREALA PHAD,
Cl. perfingens ARZ T3 9 713 olddl FnATLd 925H
A=At

F 9dlA He utstzo] ¥ty 2AqM FEYFoz Add Alela
HAR-A M CL perfingensTol ZAMTSF F 31F F 295(935%)o0A X
10°0.1m o] 2 AFNEEAM EIFHATAA 16, 17) 2 F 2 =HA
%L HARE W ¥ X8 E A AdgAl 2 FHAE F43 Aolg. o
42 Ade A% =F50187%) v HY & LS YD
27y FX ofF A AEZHAUW olE 2% WEE 94 49, 4olA
Z R FRANA ClL perfringens7t B+ EHAR #H, 1, 6, AP £
718l A7|NAME 242 B Fo] Bt

I 9 Alte] Al R HE =552 AFOIA

Cl. perfiingens 22|&

¥ T EHFT(%)

X 10°(3%)

529 91 17(18.7%) X10'2%)  ©lFE(74%F)
X10*(125)
X 10°(2%)
X 108(9%)

AR 31 29(93.5%) X 107(9%) nAEQ2F)
X 10°(5%)
X 10°(45)
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2FRLEEZRH SAAHL HAL 3 BPzA ALH Aol A7) WE
o BgsA olfo] A £ YA, moused] W FPLFZREY =43
ol &4 WA Aol 2y EY B 7 S22 RE
moused] ¥ S2FF L 23 FHo2 ehgr

E. coli¥l 23W4E2RHe 2IPE F 31T F 19F612%)AH X
10°0.1m¢ WA x10°%0.1m2 HEHALW A2 CL perfingensst E¥R
gol Btk 233 71e} MFL 2% Bacillus spp., Staphylococcus sp., &
#, Gram& A TFLE 2 718 Aol BAHUT

EF2gi FEEFLE HALE doMe FRL2EE F49] FHo A
& B2 g3 Utk T olfE AHA At fRoln], A FEYF
Acke] 452 g3 U ole B Aol wAo] EwtHoln Ao &
A4 Ao 5471 28HD S4740 A @ £ gE A9 W
W Eolct maka ofsloA LAYL W AWY o Az, A
At A1 5 AAZRES AYL A9 § Yast o A 2z 4
o] FARle AMozE BAE EUHAM JIFA 2 dAHFF Fol Jeut
BA BEAGe] a5ty AR A ZRES FTHEE] AA7 ¢
2 ASE Atk gad FB 329 5 Fg¥el B FS5Y3F Ade
ARFA e 57 BB RPA AFRAY BHo] B HAFojo} 3}
o Py,

Sae 29T We AT LATolel AAE FREETE 102 EE M)
3484 7,000rpm 1087 APAS & 4392 4751 04mE mouse
o] g ee] At S WA 244zl HALSHE St dE Ao B

gk g AeA dFE uiekzte] 49 FHLE MAR FHAA A



Zto] Wol =7 W&ol ALE 1Al FUHEEL AFsY SAFH
& e A HAZ oY

FEEF(IAAEEA)Y 2Dl FHREZREHY CL perfingensdol X
10°0.1me01 4 A2" 7%l FAdolatn e IgAHo] U, FAd)
FHEES AP JF GrandAd ddFol v BRAHT ¥ty »
Zel dXEOE AEYFoz AR & Yotz FAWRY, rdA9 A=
YFL Cl perfringens ABT 93 doj}n o] Aol Rl 27
deo] Bt sUoH, 2 Folle HYA E coli7l FBHY &4 Yo
A E AW FEsE Aol JMF Bon AP 89 A o) B
3 2 ALl HAY E coli7t 748 Bol A& =AU

Al 3 A Aeke) ASRS BIBNe GrameS AR Beuis
AR FL & d77t o2 Yk ARddw SoHuiz Ay
Aol A F4Egol gl ZAAYQ AFA HAE Al ARSI uF
swabdtd GramSATY 23 E A=Yt
FA M Alele] #ARe-o a3y A4 oy et ge #HAL
o ¥ 2 AFRPVZREHY GrameA7tdel EYE ul o] ol &4
ol 2% dAd AY £t VHYL=2 Y& v Aoz AlRFHo] £
A9 Atetol A AMSET e 3R 89F 9 ¥|Ze2RE GramSALT
€ B3 HUY v K pneumoniae$} E. coli®]l £28 Ea Lo st HY

kl

o

4o

P’

€ A J|ARA Pasteurella multocidadl 3 E E2lgo] BUTHE
10).

K. pneumoniae$t E. coli®] BAAANE L Z4F AYPFEC AASFHA ul



BEAol BHE ¥ F YU FAA AP Sl o5 T =4F FINUS
o A me} Xzt AR 124 ool HAMg o] BAFHATHE 15).

E 10. A2t2] AlgEle 8959 HIZ2RE Gram2427 EaldlT
F 3 rdF 4 %
E. coli 32 36.0
Klebsiella pneumoniae 39 438
Pasteurella multocida 1 11
Citrobacter spp. 4 45
Pseudomonas spp. 2 2.2
7] €} 1 12.4
Al &9 100.0

Hyaluronidase4tl's A8 Pasteurells multocida type ATS steak
culture method®t T HujA]4} sodium hyaluronidate(Sigma Co., USA) #3}
FF2A BAHsE 271A Yoz AAE A, FAE E coli 32594 K
pneumoniae 393 % hyaluronidase 4H UYA-& K. pneumonigedl A 159+
o] Moz AAYHAL.

Yl AF3 uvlekPol K pneumoniged] Ealgol 7M £& AL 47
A R Aoz of Fo AF Lo HYHe EuE FotR7] J=u} o
Foll A% AFA 537 47 AwHez 2EITE AT 2A
2 E W 2 34 dAR e 23T LHAAM &5 EFF 4TIt
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FUITE AL B o 9 AP HIE UL + YT AU
gehd olge £7L 944 FEUF 6] FL 12E FAY oz
2o o] 2 AWAY VAo AME FASA AFY 4 QT AL 27
i & EAletn Aza.

Al 4 A virus I T3

BEEF FEAAZ AT Aol viruse] BAARE Lolry] Ystd F
AME &9 et &2}l WA parainfluenza virus-3(PI-3 virus),
bovine respiratory syncytial virus(BRSV), bovine viral dirrhea virus
(BVDV), coronavirus 3 rotavirus 9 £2& YE Iwatethd 93z}
HiranoXFollAl & stgout o8 w3 dxE dx EHoh

As5d4d &

BAFA A Al o HAR-o] tiElA virusE 23 vl Mo £3(3F)
ol A PI-3 virus, BRSV, BVDV, coronavirus 2 rotavirus $& A3 £al5
2 @%3n, AFTA HAAM FEYFoZ HAEAJGT JAHE dE
2FHEEANM CL perfingens AB T ZAMFFY A A4 x10°0.1me
o4z o RAHUIL, I F 295 F 55@6%)NH x10%0.1m¢ o)L
2 el a2z 33 ol9d 49, HolAF L FHNME tF EIF
Rew #, Y, v, AF 9 Ve UM E 2482 B Fo] 2FHY.
a8 AFHEEEZRE E coli7t ZAMEFY 61.2%90M x10°/0.1m¢ WA
x10%70.1me2 HEEUL HAZ CL perfingensst Aol B,

T A9 A% HZL2RE GramSATFE 2P u K



meurmoniae$} E. coli®} £2.2 ¥2|§o| ¥%, Pasteurella multocidad)
daiMe Ea2l&o] Ehh olekgol K prneumoniae 59 EL 2L o
o AHAAY BHEL A AFE F Aoy FA HASolA et
BES] HHAAT A0 Y& ROE ARHT o|gPL £AL HA] FE

Y% Fdel F2 7138 Rojg Aoz 2o,
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|

6 & daS=Algnt gAY
A1dAAM &

ok

FAEDY 2L FHH Yol AAAS FHE7 dsiMe 2 FY Y
dAIgol F dastd "ot ol2d dHAYLE FEFL EE BEFA
E FYSA olFojAol ot wHAGAA dEehde 9447, Y4
H 427 g B3y L0 RAEAd Y FYsA Jehdelst o 4L
G354 €ox Eo gy $¥ANELe 3539 A 44 ool £
AT 3t SF A mtet dYPFESY FHRAY IF 2L AN ARAY F
o o3 ZAAdel Aozt Jom FA N 2 Wy 4o da ol
7t A& & Aok 2 AAFA AAME FEFH FABIY #EFe) B¢
de WEAYe] B og]e Hol wrk dustd AAF S sl wgA
ot FEF RO wet A Aot A A APol HA g FEE
A& F e FFHY Aol AAAHY 20 F YT A7) Wyl o
& "7 wFolch,

€ BoMe AF7A FAAA 71 4F zA Y447, G
A, 323ty &7 9 nAERH 473 F& ZAZ Ao Add A o]9
of BFA M Atetele] FAPECl WM AJFTE A3 4P EFEAYH
ob&2 LHAIYPE AASIHE vl 2 HH& 2hstmA} 3

1994376 1996 d7bA] oF 3/ dzte dX Y58 A ECA dold F¢
GETAE AR E B 11614 BE uiet 2o

B A7) olF oA F¢ A8 HAES 53 I Ads s
=H3en EAAGA AtetE] ol99 FAldolA dojn A

2
™,

Z

fr
a
tru
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E 11. & AR

al
N

Ateta] mHAitsteel FTh A24(1994~1996)

T+ B Ayd F st Atete] sk W o

¥ 3 (HAHF4 (B AT
a4 H7F 1(3) - Fusarium solani%%
T %4 3(13) 1(4) 3A $4
#H 5(9) 2(3) F 24
¥4 7tebeAd F4g 2(2) 1(1) a2 (ed4+3)
A 39 A 2(2) 2(2)
e +F 2(2) -
3=835 24(52) 21(32)

Al 42(83) 29(46)




el 438 F2 st & 11914 BE ulgkgo] F 4270 F7HY 83
T e TLERIF 599 FAMECAME IutEQA AR ETIA B F
Je AHWEEAN FFARA 18), ¥, F4 7HEEA F4, A3 A,
ArF, T5 L AS5YFTLE JDHULH, o9 FASA FHol7t T4
g 239 Foel A3 Fusarium solaniFEo| F%olA 2ASAG. o]
Fusarium solani¥ %2 #l9 7|Z(AR 193 #HXHd sFF¢ 47}
o4 £dsts Fold dA(SAA wHAF)22 Ade] Lol on (AR 20)
A% ZAMIME 47 AAEZ(FAAR)SE & 71 A 2=z
od €A% Vet AMEE ¥ AL AL, ¥ 2 HAZAYH 47
AN Aol 7H5stt

FA AE AgtEel AT 4ol Aost velgtey ok 297) E7t
AA 465F2 FAPZL oF 3dztel X Ao o F 2000 FItIA 31F
7 AEdFo2 HARGLD st ol EAYH Aolrt UAD Heldh. ot
g4 B A5UFY FUEQE Fua A 3 Al S FEA
Z 2 PSR 2AE AAEAT, RS ZAZ HYFEAYH WA
FL AN QAR v nHESYT wetd BARNFGA HAFA A
A At AR -9 HARREAAM 2B ® E coli$t K. pneumoniae]
endotoxin®} Cl perfringens A¥ T exotoxin® A&3 wiobzgroe] A3 3

o Aoy FAste Uehls 278 A0z Jlemd @
A2 A AFde A3 R nF
1. AASol FoiE AIRE o83 WHAY

F4E €% H3F, F4E FAAE 2 UL E L mouseE HR3 E
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7, 4% R Feol RAF uk 5159 Ao) WA gyt

2. AALTS Y 2 3F 22 G o] 43 WPAY

Y £= FAE TN BRWEE} 7Y EAE s 4F2H §A)
= 44 At 91 2F AYEEE ¥ A9 ATFAEAE od Ay
AE B 5 T, v 24z fAE #dz dFste g9 v Rn
718Ul FA}AY Hat e ZEFABYE ojmF AWs WAL ¢
kot

3. 49de 93 2 g%y 44

P8 E3A HAtAA BEd vibgol E colist K. pneumoniae’t x\vjA
22 Bo] HETHAUT WM E ZEC 9% THAY FEUSZ 429
2AY 8L B8 FHAHA FEol A% FA} doid = Yoz B}
ol& ®ET E coli%t K. pneumoniae® WEA9 3@ (. perfringens A
B S0 A% FAIS HAAET A8 A& vgge ez 45
AYNA Fgoll Ay FArst] QAaAD gy £73¢ BasAL

7F 942

E 12= AL 28 AEEY S4E £A4F AYPde &4,
A AL g e 2248 MIFAES Aotk ARl Fe i
T dFLPANM dehd e Bl w2t HYsA 2AE & Q)
dEoll oha Aol & 4 Utk 2R dA 2FUL " Aol A
HAL £33 AR7]e) FAYE de £2171 9o Aol s oo} Fo}
73%7t
211} endotoxin

T Roh g PSS AUL BE wIRE APABE me

far

4o

BRE £ T IHAE AL ZAE 2E F9F 2

a
ol\} exotoxing FALE Ao}t AR S vz FESH B u zFS
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Aute 2 AL W3t E AdEAd g A ole ARHA gyt 3
A E. coli$t K. pneumonige®] endotoxing FAMZF ool QJArEAo] LA
T AT SFTEH ARl ALEHEA HAZR AR Adh Ro| B
AAd @B} Cl perfringens® exotoxing FALE o}t ztelrt U o
gtA B QB CL perfiingens ABTF S4E FAE doE o} &

ARZE 2o BEEHAD

I 12, X LYol R A Eofef A

432 A

& At A & | 5
o 5.5

F B (3}/min)  (2]/min) (C)

* e gama e-e  s-10 ms-a0 Lo ood

Al o] ' ' Q389 HA}

E.coli AL, 1x9
~ 78~ 39.2~39. -
(endotoxin) 60~80 8~102 92~395 T/
oo £5~60  8@2~106 300~394 o L=

A%} Dneumonige ~ ~ 0~39. )

49 (endotoxin) rEed
Clostridium AL ZAA,
perfringens 64~116 80~140 39.4~39.6 P9 HA}
(exotoxin) ,

4. @75 A
S Pl mat B9 PN YT WEL AT v E
13914 RE uhet 2& ARE QT
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RBC count WBC count
(10°/) (10%/ub)
T %
2o SolF 2oj 2%
E. coli 532~6.05
(endotoxin) 525~7.85 . . 5.80~6.30 1.50~2.40
= (6.55) (5.69) 6.10) (1.90)
5%)
Klebsiella
pneumoniae 9.05~9.50 5.95~8.61 6.90~8.40 1.30~4.80
(endotoxin) 9.27) (7.28) (7.60) (2.60)
(3%)
Clostridium
perfringens 6.95~7.60 6.59~7.30 8.30~9.90 2.80~3.40
(exotoxin) (7.27) (6.94) (9.00) (3.00)
6%)

# () BEA

*

BFAl M Atetel e FFAor w9 YRFe MELS FUF A
7F otyrl & AW FE B RS £ ok 2y YRy
7b A Zagde RE oln] AdRAdM AFAHE 5). K
pneumoniae™t E. coli®] endotoxing FASH v} CL perfingens AT
exotoxing FAFF dolXE HYTo} WIFFY A FAE B F UAx
53 N7 AT Favt AUk =3 9y FHE WEE g
AME ZFT HEZFY A A4S B 5 AT olg@ge £7AL
=

e

perfingens AB¥d F4F FAMS HYolY E coli¥ endotoxing& FA}
Aot oA B £ Qe AAFH ASYT.

oh YA PALT
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B 2AE Ao ZAY WEIBY AeABgATL o325
o Qojzl Aoltt AABMAMN BHY AolT BT AP A
ol 4A 82 & AL glucose, GOT L GPTol ti3 A3 HALE
AP ol disiy AASEE vl B 1404 BE ulebgo] glucose, GOT 2
GPT/t 2% S48 FA187] Aol vls) 44 3718 Y. olsge 2
e AGLAA(E 5 BE uge TUS AL Ye S8 O
perfingens AB T exotoxing& FAIFH o= Aol YA =

oldut B AIJ}E Cl perfingensE42E FAE I, WY L Aol
doid g RIAPPY AR YAFE & F UNT, E coliSLE FAMR
Ao AYPalet YASHTD™,

E 14 4E0lo| BN HAt 22

AreE Glucose GOT GPT
=) 544 Foj¥ F438 FAF FAqxd Foq4¥
E. coli
o 72~122 83~376 56~95 166~751 14 14~15
(endotoxin)
= 97.0) (241.6) (75.5) 340 (14) (14.5)
65
Klebsiella
pneumoniae 66~119 70~162 50~102 212~749 14 15~19
(endotoxin) (92.5) (116.0) (76.0) (432.0) (14) (17.3)
3%)
Clostridium
perfringens 75~104 126~302 60~67 71—~115 10~12 15~22
(exotoxin) (85.3) (144.0) (63.5) (89.0) an (185)
655)
#* () HER
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2l yady &4
Ha 3ty P QolAE g2 AYFEqA FAsAE AL
APgo tajrgt LB oo vnHEF 2 ok

| K2k ad

B 1594 B uvleldo] E colist K pneumoniae®] endotoxing 3F-A}S}
o HAS doMe @A HI)IFAA 21~23)0] BHE Ro] AA LA
o} zolzt ANy 2 9= & o7t AAREA FYtHANN 24). 21 &

exotoxin®& FAIE A¥dE A 71 AA LA WY LAF o

23k

£ 15 ALl W Moo T2 Walsty 47

A2 A
2y a7 gl g &2 ¥ 3
T ¥
e &3 % ¥4
2=0 g ¢ )
A @ A% BaeE 2 B 2 A ol
WAy o z He F2d
Ao 528
; H71%,
FNECET LT A
(endotoxin) 4 294 34
Klebsiella
Ao pneumoniae " " !
(endotoxin)

Closﬁirzdtum Bﬂgl %g _/T\_%
r
PEImnETS xqmne 229

(exotoxin)

Ar B4,
B F2¥
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ol’del FE WeldH Ao Wiyt AF}E 1995 10. 20Y¥ 5o 5t
M BEF uh Qon® Filo) FEYZY PARY 24T NP ¢
4 %tk

Cl perfingens ABZS SAMPMZ2H A4 exotoxin® ATF Al
27T ma} NPsA SHol F2HE T 5 UANT, ©) exotoxing FAL
d o3 2 YFFHES UEhiY 23 o] FoHA god 32U
makd ALH Fatel oF HALE FET 5 ANeH olgge 2L
Ao vTHEE FUlA BA=E S47 A% YARE FY5)
2o SAZF Yolutm uwrebd EEHez HAY & Uthm ALRHIY
$¥ 8 Fo ZAHE sonicationdte] AojR FaE He FOoIT T HAM
L 5 Ao oldge AdE Y4, YAHISH 27 2 Wy
A 2700M exotoxin FAAIS FYF LA 2 LEbTHARR 25, 26).

ol el £7& EUSHE o AATAdAME B FE F40| 75
HE 8 729 549 Hgstel FAE dod & Utk B o5 S
A% LFol UL AL o] Fo F4ol g Sa9 MH F4 AL
oAl Seol HALY AAS AY Aoz B |

A 3 A Cl perfingens A7 =49 UlA = magnesium®] 93

1. g 9 4y

£ dFolA ICP-AESe 93 FAHE &85 F4AT ostd HAF At
2] Aol §84 F calcium® magnesium® o] VA =UTHE
5). 22l YFAAME 53] magnesium®] FFo] EoHRE 8) Cl. perfingens

AZE Z49 magnesium™o] TAZS GotR 7] Y3 mouse, guinea pig ¥
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71Ed] o5 49 magnesiumE F43te #FAFT FAlo]l magnesiume]
Ao VM FFIH.

TATERE F39AY Hd dYFEASAANA EPEe 30~35gY
N:GP mousest 33337 d7Td AFFHAFLNA FFELE 220~230¢
¢ SPF Dunkin hartely guinea pig @ 2ol Alo]d22 RE 2~25kg
7% YY7IEE Pt AMR-EAT

Cl perfingens ABT =49 FAE AfAME ol HAYFE dsll 7
FA M Atk el A HARE 99 A Ead CL perfringens A%

S H® 2 #EEVY whgd mat 1% fructose® A7} cooked meat
mediumell ¥i¥3y WAL FEYE 045m membrane microfilter
(Gelman Sci,, USA)Z o#sld B 2= ARz FAsAo

FA18 magnesium chloride(MgCl; - 6H0)= ZF Aletal o] &85
Wl Mo 22 o33 $YF 5 I o|AS 2 (L perfingens ART 24
o Qo] magnesiumE H7FSIAY E= CL perfringens) viduix|o] 713k
F i gFAYE AYFE A4 £43UL, £ magnesiumE Z{FHE A
AT F Z4E FAst FUT. 22T magnesium® FA4-& T3}
7] 913 AFked 313~2500mg 8 &G FA3to ol APFEY YBF
A3 HAEAIY AR 5 BEESAT. WAL FEA dEsME EE
o {etHo g AL, AR BFE AMHE ZF AVIE 10%
%4 formalindl 23t T4 W we} by ol AHZAHLS T
o] H-Eg4 & AAs &3t

2. 4% ¢ 1%

Magnesium2 M XUl A 300F &4 A J%& FH AXFERA
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2 AAZ FEE 2 Aoz 4yA dey, AW BE o3 2 F3
o] Bsle Aoz BuFo Y ATYdME oNdIUS A
I 2ol 83 98L dgn FP. o|9kgo] magnesiume M ErR]
A ¥t 71%& F¥89, magnesium®] alpha-toxindl WA & G g
gAME A7t AT Y™, Alpha-toxin®] ZAd L FE A
EEZME magnesium¥Bg olua} 27} o] &< Ca¥, Zn®, Co® R Mn*9
7h BE S4E BAFANE Ao Bugol Yot

o]$}2o] magnesiume 49 ZAd JF AL FY oz WA F
4& sl BYFFoE JFL FE= Ao mad vk UG, o)y
# Hus & AMIA Y AFA MR Alete] HAROAM Yehd " Fol A9
glucose®] F719x thd BAZE US A2 AR HAG.

Magnesium®] F4o g & F7317]o) 4A magnesiume 95 F
oo 9% mouse, guinea pig 2 7FENA S magnesium F4& wlz@ds)
At o)l5 AP FE) magnesiume F£H3UE 8l 7FESL LDsol 360me/ke
o2 71 U7s A mouse’t ©He-o18 guinea pigs7t ¥l A g Ao
UENRth. Mouse$} guinea pigdl A& LDs°] 1,250mg/kgl2 Aol TY3 &
Fo| QAN Y mouse’t guinea pigE T magnesium® £ ¥ o wa
HARTE 228]3 LD &FolM = o]E HAPFTEANA BF AL, 3F2
g 9 olgA S BEY 5 JUAHE 16).

Helgdoz s BE AYFEAA By F29, T EE8HFH ¢ v
e FuiZt UL, TEAAME ol 47 o 9 ¥ JYA B4
2 AR FE 2 FF YA =9 Futo] AAFHJoH Haz
GHe2E AR ALFAY 2¥F AT BA AT
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I 16. Mouse, Guinea pig ¥ Z}£0f| t§§l Magnesium

chloride(MgClz - 6H:0)2| SAH| DA

533
(mg/ke)

2500 1250 625 360 313 H] 3(LDso)
A3%e3w

2 Sy
Mouse
P 33 2/4 03 - - 1,250
Guneapig  _ ., o0p - 1,250
(LP.) '
Rabbit
V) - - 22 24 O 360
- FA

B ZAMNM = AIZYA magnesium F9ol 23 hypermagnesemia®l 73
< 239 sy, FFEY, TF L olg4 mhulgl Uoke AMSFn o]
€ Ay ddME fAIR J4FEE FEE & ARG 283 AFRW 25%
~5%9] magnesium chloride(MgCl, - 6H,0)& B6C3F; mousel 135%<¢ 7
TFTREAs AFe Fao HyzdHor IAFHAB FEIE B2
s Ao

ol9tZo] #Fe| magnesiume FEF wel a3 FAo] BAF Aolrt
128 hypermagnesemia*l 313 YAFAE Holn R nvhy], 5FS

2L A9 vhulz A3 mAlGIZLA] ol2 A At AF2] magnesium BF
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o ol O FE e B vk ok a2y CL perfingens AT
o =4 FPHoz A4PL ud Aoz AlEHo]l magnesium CL
perfingens AR 548 4F 4Y¥F 29 FH3%Q v 12 Ade v
% #oh

7} Mousedl A8 FEoA1Y

Mouseoll W3} Cl perfingens AB TS S4 Y] magnesium& Atehe] &
450 33 Y3 54 1M 0.04ngd) §F S 2 magnesium? H7HE

29L& FA3 FI Ol perfingens AZTY vl T
magnesium< Y7} S4AQE FAS T 283 FF magnesium& &
W AAAR F S2dE FAY T 52 uro] BEAARIY #h 2 Tol
g2l  ole IAHA gRoy F4UE FAS dzFo v dA=z
Fo F A B oty =2 HAbg o] BEHJT an F42YE
1% 04me == 05mee] Feg FALE Hddxs 1243 ol =F ¥
Aretiev, M AW magnesiume F71Ed E49S FH3 A¥E F 03
ne] o2 EAE FAEG doiME 48~144A17HY] AjZto] A3 H HA}
7b 4o, 03me] H4E FA% 2o 144413t0] A g Fof
T WAL dojvA gttt 2Ede S4AATE dotRy] e BER
Fo vluAg 3 bl FYEH A M EEFF ClL perfingens AT
(NCTC 2189) S54& FoF 2o uld] AFA ME At SAL-dlA
el & 79 540 A UetdE & + AAHE 17).

E AET HAldY EPAdczE A AYFAA me Anld 329,
e Foh € 4% FE2Y 2ARRA 20T 4 YN B4Eg wIY
4 AU CL perfingens AR T E49 nlavgE BAd 543 23

d



EATE FAQ3 FoA B zols A YAHA e ClL per-
I 17. Cl perfringens AT SA(CPE)2 Magnesium?|

Mouse 50{A|E

, 482 Lo
- (CPE + Mg) (CPE)
443t 4~12 _
AR F ANOlR  4~12424
}
U EREEL O Ghse aass aase

AES A4

CPE+Mg
(0.04mg/me)
Mgd7F&  osm 1P, o u 0 12 6
= a0 (n=20)
e CPE+Mg
2o7 (0.04mg/mt)
04n¢ LP. 7 3 0 5 3
(n=10)
CPE(Mg
Bl X
LRl 0.04mg/mt) 6 4 0 . 3
e 0.4m¢ LP.
Mg@ﬂ’?‘} (n=10)
h= _‘)\_ o_q CPE(Mg
- 0.04mg/ne) .
Eq3 0.3n¢ LP. 0 0 4 0 0
(n=10)
Mg(0.04mg/
nt) 0.5m¢ IM.
- CPE 05m 8 7 0 0 4
Mg A A} =] LP.
(n=15)
AN
¥ 549 Mg (0.04mg/
24z ne) 05mf IM.
— NCTC 2189 2 7 0 0 6
CPE 0.5n¢ LP,
(n=10)

¥ B~ AN AR S
n:z 2% AYFS

fingens®] vl Aol magnesiumE 713 249 FEAZOM o F
HAZ R 9] A|7bo] 48~144A1 7 AEE AL H mousedlME Ao o

Ageel 23(F2 APAIA B & AAD PEAT 32Y L YA B
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HEES 28e 3FE + ARG AR 28). ol o] HaeAdd s
Ae B3 & F AYoY S4e FAqF ZoME FEEA] g =
g Sad A4 HAE Gojukx] o Z ulg Bsie AP olE
magnesium®] FZoll g Fgo] ohdrt e FZoIUT

Y. Guinea pigoll A9 FHAY

% g

Guinea pigll A= magnesium& #%F& 54 1T 10mg, 100mg 231 A}
22l S85We magnesium 2T FFQ 004nge] §Fo2 HL =49
o F7tete] FAE Z3 0.04mg &FY magnesiume KU FAR T =
29E FA¥ T Fo2 hro 22R3HE ul, 100mge) magnesiume 7t
e FARE AYPTAME W2 oyt ey E2de] 10mgd
magnesium& 371§ FelA = dx2Fo vl& HAREo] Bt F 100mge)
magnesium® ¥713 F49 24mE T BE FoNE A doA 9A
ol\joll  HMALStY  magnesium® FFE FAE7] Yo, 10mgd
magnesiumE 7} H4Y 15mE FAF FolH S479L £33 Yz
of ulall #HAREd] Ael7} QU&E BAY 5 AT 223 magnesiumE 2
ST F 5498 F93 AP TAME mangensiume] Pl ©E x}o)
© 9BHA ggen F4%E £ g2 v)E HARRo] ¥4 JEh
tHE 18). a3 AZANME mousest FAEIRAL 2 o)zt A HZA
FRTHARA 29).

kA & ZAAME magnesiumPE 242 233l guinea pigol F3}
U™ vl ol= Hx o Foly 4% magnesium FFEL FAIR S AT
T HAREl dFe FEE A Rk ole Morris R O'belle] B3
‘WMol o] guinea pigkE TE FEIE = o= HTY o
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magnesium< AFE F3) el wjA5E 22 magnesium 2 A noz = AR
Aol ZA %L vAA @E Ro2 AZ=Y, 0% magnesium Z3 5

MME Sio thy FEE A & Uokn AR HUY.

H 18. Cl perfingens A8 SA(CPE)2} Magnesium®]

Guinea pig S0{A|E

- 433 0z 3
= (CPE + Mg) (CPE)
Fol4% 9 Sou 9AIZIOI HALE 4 9AIZEol HAME 4
CPE+Mg
(100me/mé)
2.4mé 1P > 5
Mg 3 7}t T
(n=5)
=29
caz CPE+Mg
T (10me/nt)
2 1
1.5n¢ LP.
(n=2)
Mg (0.04mg/ne)
lm¢ IM. —
2 1
CPE 25m¢ LP.
Mg AHA (o)
F Sad
Mg (0.04mg/mé)
T2
2m¢ IM. —
2 1
CPE 25m¢ LP.
(n=2)
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o 7R A 9 F£AAY
7tEC WA AtgkE] S84 magnesium FFH FUA F4 1
M 0.04mge] &FC 2 magnesiumE Fholl F7I3 Z4LAL FAZ F3

6mge] magnesium& B FASIAY 24mge] magnesiumE Z&FAE &

i

A4S FAGY T2z U] FESUT oE RE HYTANM Fay
A fzTAMEY o F HAL el ol T magnesiume] §73
2o & dHAMIAS A HAE e leld e Aeolrt QA=A gt
ek 0.04mg®] magnesium® F7F3 10m0e] S29L FoF oA HAL
dojuA] @& 1FE /A o #4549 ztoje 7|UdE Aoz Aztdn
(X 19). B3 7tEANA AR mALE¢olAM Bad Zz 2L 4% 2
ZAHE BET & ey, HHaFFHeozs 49 FEUAR 00 A
719 A% YL BTE 5 AR 31, 32). 53] AFAME AL
Ao} e 4 2 PP o dAxrt FFEHAG oI 4A
€ magnesium® £42§ FAO FQF dPFANAM F4TE FA% dxT
o w3 o AsA ebst

o]z} Zo] J1EJAE magnesium®] =49 Ao YL mxl= Ao

tlo

2 AMEEHAL, E ALY B2 Bol JLEE magnesiumd S40) ©E A
&2 (mouse, guinea pig)oll ¥ & 7} 91745} magnesium¥ F49 £
TE AR oEfen FF o FAAHQA Aol FA= oo} & o=
AR H A,
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H 19. Cl. perfingens AY T

—

ZA(CPE)2t Magnesium2|

£7] A

A8 gz
(CPE + Mg) (CPE)
=q% 2a%
Eaga o D AR AN sAbES
(hrs) (hrs)
Mgd7t8  cpewMg
EAC (0.04mg/nt) 9~9 2/3 41 2/2
Eqz 10m¢ LP.
Mg (3mg/me)
. 2LV, - 1 4/4 3~12 3/3
MgRAA  pp 7u Ly,
3 =49
Mg (6mg/mé)
EoF
T 4nf IM. —~ 1 2/2 45 2/2
CPE 6t V.

ol’4el 4YAE B3] mFe) magensium FFOTE S49 BA o

A YL nAe Ao ARHIL, 549 EJH} magnesium® FF 2

549 TP S BF A7 FF FANE sAHojop & Holnh

AN4ad A &
Aol WHAYEE 93 FAE 85, HF FAAE 2 JdUEES
mouseS HXF E7], A% P ol FAsHoY 59 Ade wdS

T2 £ AU, HAReS " 2 Ao} AFFAS FFEASAY w7
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o Zj8d FHSAY g BE SEFASIEE ol AYE BARA ¢
pig=g

Aot ¥ € E. coli, K. pneumoniae L Cl. perfingens ABTF =

FoA AdgdolA 3FF, Autreg AL 2 7E JALAL viay

A 23 AL dA Y FLSA TF5 v Fots B3
AN, E. colist K. pneumoniae®} endotoxin® FA3E oo A= k-2
=87 AF T YAFAE BFY & ANeY oI gAFAe B
Qe e ol AN 2y B AL ClL perfringens ABT
S48 FAE dogs A dAE Y44 FFHAUG

BA Y JANM = E. coli, K. pneumoniae R Cl. perfringens AB T =
28 47 FAIE BE APt AP T WY £3 BAE B £ IR
2 53 BT AAF FavE AN £ WY T FHE YEL gl
AME 37 YT AAY F4E B & WDk 22z I8
A AAAME 548 FAE] A ul8 glucose, GOT 2 GPT9 #A3
7 B o4 e RE AL AL Bad 42AF o
23t

B L2ASZE E coli®t K. pneumoniae®l endotoxing FAF3 ool

4

=
£E

o>
r
I P

2

He ¥ 71%¢ 2 5 99T, 3 9 £BL A perfingens AR E)
exotoxing FAFY st A HASMUSH (L perfingens ARTS
exotoxing FAS AY o BAYH LAe AALAdY Wy 43
3} Aok

BFA MR Attel Agel g849 WA 99 WA magnesium

o] §Fol Ek7l WEA CL perfingens ABF =49 magnesiume
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mouse, giunea pig ¥ 7tESl &4 FASIAQE ul, 7tEZF 7B AU
o]5 7tE# g ollal mousest guinea pigd] ZE AYFM Eawe
A ol v Fo F MAZERIY Aol MEDR FL HAMEO A
HAL™ magnesiume 549 B0 AHHA Y& v FL2 Al

HA
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M 7 & it ME oY A AEZXF JHH

A 1A W39

A eEAde) A Foly] A5t ATAAN we} A E 12
1995. 6. 299 AHE FBAR P Z A¥4 WAWE FLA, A w
£ #YAst ¥ 47U F 3Pl 2 Aol FF tAe FTAAL,
A 23be 199, 3. 289 Abekel B FUSOIA AlgBel HF LA I
ARAE BSPom, 302 1906, 7. 4Y ARE FUAR, FRE YL
428 BYA ¥ B 4TUED F1AART ¢F 232, oA
A 5o U@ 2e)g M

A2 A AEAR R AvY LR

Ao a3 YAFFo U3 AEE A7l A8k 1995. 11. 18Y Y&
FAYA RS (HAEH S Itakuraz s, YE N3} Fujiwaras, 723
Hayashi ¥ Doizs)¥# =39 Fodzdxs 92 so4¥eds] 34 §
20094 e] 2 FANEAE =BEE AYdA FEPFor J9d I F
o] A7ZAAE wEFH vl QIh(H P, Sudden Death Syndrome of Koran
Native Cattle).

1996. 1. 30¢ YE Iwatethd o3tz w4 2 Iwated oA 23 Al
ool A B dF7e gX& wEsin E Ao 248 Jdd d &
W3 o mPo] AN YoM B AW g hyFH JES T3
(EY, BEFRE < 513 » 2FEH < B+ 2 RRBHBIR).

ol 9o uj=<] Floridath 3¢l Castlemani s, “1F 549 Rimler#Al,
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W2 Fo] Meyer#tAl a2l EAAAM A EA7 €@ v Y= F=EYZ)
B3 g i YA A=A WAP A Hamaoka® AL}y CL perfringenss
A3t A= R BANESZHY AL ugh)
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Sudden Death Syndrome of Korean Native Cattle

Cha Soo Lee, Cheong Kyu Park,
Jong Sik Jyeong & Joon Hyoung Park, et al

College of Velerinary Medkine,
K, wquook National University,

'K,wngmok Veleninary Service Laboralory,
Taegu City, Korea

Sudden death to Korean native cattle have been noted sporadically in
Korea for many years. To characterize this etiological agents that leads to
cattle death, we have attempted to know this disease through the
epidemiological, clinical pathological, microbiological, pathological observations
and laboratory animal tests.

In case of environmenta! epiderniological surveys, there was no evidence
that leads to sudden death by causing of pesticide, insecticide, fertilizer,
chemical drugs and other suspected factors.

In clinical observations, cattle generally died from sudden recumbency
with convulsions followed anorexia, depression, ataxia, muscular tremor,
tachycardia and dyspnea without any premonitory symptoms.

Macroscopically, there were coagulation disorders, congestion, edema
and haemorrhage of lung, small intestinal congestion and haemorrhages
(especiallly ileum), watery and blood-tinged contents, endo- and epicardial
haemorrhages, brain congestion, renal congestion and haemorrhage, hepatic
congestion and haemorrhage, pale muscle, and congestion and haemorrhage
of other organs.

Histopathologically, we observed pulmonary congestion and haemorrhage,
necrotic intestinal mucosae accompanied with haemorrhage and congestion,
many rod-shape bacteria similar to Clostridium perfringens on the mucosal
surface and infiltration of neutrophils and eosinophils, hydropic degeneration
of hepatocytes, tubular epithelial degeneration and haemorrhage of kidney,
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focal necrosis and haemorrhage of myocardium, congestion and haemorrhage
of spleen, marked dilaion of Virchow-Robin spaces and .congestion and
haemorrhage of other organs, and also increased globule leukocytes between
bronchial epithelia with mild pneumonia. Immunochistochemically, we further
found on cytochrome P450 1A1/A2 protein expression{dioxin receptor
mediated induction) to investigate toxin mediated metabolism.

Clinicopathologically, decreased total leucocytes, and elevation of blood
glucose, GOT, GPT, APTase and uric acid were detected without changes
of rectal temperature and another toxic factors. Magnesium deficiency was
not detected and all cases were observed a high infectivity of parasites like
coccidium.

Microbiologically, Clostridium perfringens from small intestinal contents
were showed a high incidence as a 1.5x10%0.10¢~6.2X107/0.1n¢ and Ecoli
showed to be second. Klebsiella pneumonige and E.coli were isolated from
nasal cavity as a 43%, 36%, respectively.

Experimental test on Korean native cattle injected with Clostridium
perfrigens type A toxin has been identified as a similar observation to
natural cases.

According to the above data, sudden death of Korean native cattle is
considered to be enterotoxemia by the Clostridium perfrigens and the
pathogenesis of these diseases should be pursue further study.
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A3 A Y d A5

1. gl 3§

AR ERNEAA AtGdEo) digd 2, £27148F FA% $Ae ARF &
= T2 & 4079 F4F 294 WA AYe HEL AT E Y5

32 AFEAAY 2 F7k dHAHE Jensen® Mackey'™e] FEYZ oty
& 7|22 chlorotetracycline(®EE oxytetracycline)® Bacillus toyoi’d
TAE 44 Atgd TR FAEES T4 b Aok 2 AT o5 A
A A7 T3 AlBE & F7tAlME BFA Frtel vl 2L
o] A3 Hteu FASHA FAJ} olFARA R Hol o4t zax
&AM FUF Clostridiums EFo & FAE v} A3 a7t Qe
Reg Atg HA

FH B FAASE ERE AR Fod M E BAe] Yot HE
et Faldel AN WA HAE 24Fo) AN AN b o F
ampicilin, bacitracin, chloramphenicol, lincomycin, spectinomycin % oxa-
cillindl /el glgo]l #FAHAG. FFoE o]5 FMA F bacitracin
FAQ712 AT o] Al uit A v s PL AL 272 59
o FAlCl vlopEiAte] AEAIE Fodsld o ARE HYsarE stUch

o33 Ze YA FAdE FrFeg APE HYT P ol)e} A
Bl viAE 9T & nstd AUFESA dRolxol slmzg FF
of x| A7t ol & Hoeg e}

2. Azd 4

2 A¥e 47T Aske Aol SHoly] W xr|wRsd REY
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o] FEEF ABYUE ZAZ HULddA AT} ey § do
Alsulfadimidine(sulfamethazine)®] ZFFA2 &7} HALH EF FALS
B2 71 ATk olABE NRE A o|FolFo}k & z7|d LA
3t} X g8l it
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27 F7F 859 e g F2EIF Rl tEA R gty 24}
e PAa, gAYy, ey, SR, Bz, 1Yy
ZA3H FArst FEAY 5€ B8 420 57 F AFA MR A 29
A E7HE AT 1370 FrtAM 1F WA ASRAAE B F A2, o
T F7telA 2 AW W8E BY Fusarium solanisl F54 9% 170
7t AR sE5de] 24 w7 F - wAEH N Bk, F4 dhE
T4 FFeR st A% g3 Ul $7h dAH5Fol 24 F7t, FE
174 B7F asln FEEF 30 F7t Bl A

FA AE A E AP W & AT Aol olFoiXE B¢

TAZ AR o] XHeA A= AME EBAYFH Po] 449, F
3 ME, 34 7HERA4 Y, $3FF R A T 4L B £ AR
3, ozt wgae] F4dx ¢& FAPHol 2970 w7t F 20 EUkAIAM @
Aen olE Zd s AFHoz ZABIYG v £ FAHLS 3=¥
F (A ez BEEHAT

BARE AEE A3 Sdolu FAFFS dAstd J8H Al S8R
A a2z Hedy Aol AT oo = FYF uAd B 4%
T4 AE9HE A8 e RE 49 st AHE 2AE AAEY
o g3 o] A AL A8 AR xEFAA AEE FIUL
o AE7IS} AHAHA AFE o]FAA

olge ZAelA EAAYGA AFA ME AlgkEle HARSE

o
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perfiingens AB ol 9% FEPFoz AdEuen I JAchyL&z ddlg
Qo A FAHez AFsaA g}
Cl perfingenst ZdAol FHAsA £X31 Qe olx & FAsl=

FH ez GA o Yutxoz 6719 (A, B, C D, E, Fleg 2§

fm

H ey 7tEel JoiME F=2 509 (A, B, C, D, E)o] RnE1 ¢l
‘:}23)'

AF7HA 49 FAAHAMI A QA2 RuE AYF

i)
e
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fr

1936'd Rose ¥ Edgar®7} S 2Eggdeolol s 9 2 X499 F=EHA g
golaluste Bnd oz 19439 MacraeSP0] £49 FEPZFL B3}
F2em 1955d9E  Schofield 7t E£$9 FEYF 49 FAE(sudden
death)& 718tz Aok E=3 195733 1958\doll & Zaharija @ Zelenka® 7}
323 Shirley®7} 22t faEetuloldly Heo] FEYE L HusPod
1961 Prevot5™& TFAoA o BT B AW 5148 A 8
k. 19639 Niilo 2 Avery™E siutialA 281 196837 196930l
HK 70 Bl 2 EEO/ 2z dBAAM 29 FEYZA 9T FAS
Eusn gtk a2ln 19889 E ®¥a REYIL dReA HuhdAae
zt2t wmstn Qo

49 FEEF VT2 = 5/ Fol EF BAHY H2Zo B4R
To SEE F2 AFF A3} FEYFo| thisln Yoz FGPHO =
ol M=  F7HES 3ol &9 FAPel B9 FAFE o A
perfringens AR T 71U8 FSEFo2 th47l HARRIE Alde] wry Rl
8 1T’ 2’ o] (L perfingenss AQA) Yol RESI QJE EA

To2AM dwtgez Aoz Ui on, Lo oire HFLo]



50% WA 70%eta stn QPP matd B Fol 93 FEUZ AL
AME A 2 By 422383 ofg2] AbMle 9AFol ANF E4F
B3 FUE 497 S4M4N ]I 2238 Rolth

a3y HAE S EZRE E Fo| ANE E49 51
AP 1A ool 7hEd 3 ®a] YEx] god E4 9L @ 4 Y=
A& Mol YUTPPPBIN olg} Zo] (I perfingens ABF] AYE =
49 Fges Hol 549 FHd 9F HAE YFTTE R AFI A
A Atg oA doha B}

Prévot $7 49 AE5WF e FuU S239e Erlssign
@t FA ZAW O perfingensTe] a2 Agsgon e &
Be A EAFE AXsn & W wAo] ELFHoly) wFe) 2

TE FALE AW el Fasity gt maA Az Fe &
BAMONA B2E BHAAD ogd Y4 2 gAY 42HLe B o
Ao B2 g0l E Aoz AEHAU

FAETF Aol ol 29 YPrAc2E EWFHo 2 WASIE AFA
WA 247378 Fsta @ YR AAL Holn Ao nd xE F
d A=Y YddE FFEHY YukFoz eNs S B 4 gn g
A2 Fol TEF E APddAME MAdse AFHA gten ety
EXHE £= olAHEe] UL Afole A2AFo) Y& Hez B o
AU Il Bt yA AP LT F5UFY AdAFdaME A
& A9 ol B £ g’

AR Fol BRI AFA AW Aleige] FARRE 399 Wy AAd

AAMN 27353 A} HAE FAH A 32 Fol NFNA Bu¥
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B HaxBP80e yxs dxgn 9y L QiAo 2oz
LA HAEE AAPRHE oy} gAen NBAPANA ABAG Y
AdA A Fo2 187 @ FY 28z FAA Fd o3 ogay
53 olgd AYdAMNE $YF A7) BRY S B FEYF e
A7 ok M FUEEY moused] hE EAAYOl R WA LA
22 JEoy ol AMFAIZ ATl whet S49 BEE Bu LS
0| Cl perfingens ABT°] 315 F 25F oA, Y& WAHRAR PNV
FEWZ AY FAVH/EY go| x10%0.1n014 AEHYoW, ST
HAtgh FEe] 329 5 FYVo)l FEYZ A ZHAY £uolan
%A 52 s B o A2 So| BAY BE 270 FSYFY 47
U@t AT

YRAMNE FEYZ (A FA) EE “ClL perfingens FLYZ 0|3 AL
8] 7 AAFR AL AMHD Qom, ooyl Agwadst T
7} RTE v Y. o]E HTE MW B AWE AFelE ¥ 4 gl
EYAZ UrEhln 39F3o2RY 2¥el Uokn Itk ayn RPLAS
2E WEFD A% Aokt AV SFAAF, DRy, Ao wue
Aol 3290l lon AFENt A dojun AP BAL Moo=
903 sd 28n F8% 2HAR0IE F 99 2T £Fo] B
st AFNAYT dsFel 543 270z I L84S UYeddn 8
ok £ FAAME WGP d4IAe g2t WY niUel 22
¥, plasma cell ® FPTHED GramFA 2 24 L Fu3 FESy
WA 2€4 Fgdel AR Ak olsh 2L AWL M Fo| BB
FUe FEYFY 247 dNHYen 53] PRGN GramFA 17
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0% 233 WezA4d adn ARyt s doljd 3 §& B
A F88 Aol He Roeg ALRHIUD

AAEgd Y] AIHAGH 2ANAM 7] dAFH Y4 AR 3
Aboll A W] FAF FAst F glucose, GOT ¥ GPT7t F7hgths
AMdE B BIAPY 4An YS Qo Cl perfingens AR T H&
FUH AFdME FLT FAFE AU ek ol 2H& B F
A CESEEF)Y Agd A Ege] € Aoz By 3 B Ay A
o Exg2 A FET 7 Aok A

o3& T & W A zAS YALANM FRE 4AT AFFA
flol FAtstn Jaldtsy 2o WYY 729 ¥F glucose, GOT
% GPT7F 718l Heidtgoz e 32¥ A4 Fd 2747 ok
g nAEgHo s JYPLEFAA ATl x10%0.1m0ld HEE Bl
BF BaxH0N7) 7128 ulo} o] AEYFo 2 AWy £ Utkm Boh
38 "Wl ClL perfingens AB T enterotoxin® FHE 3 A 44
d gt dYdolA ELISAY22 FE¥ vl fd4dUe ZAE dAeH o
TF E AEYUS Aol g4=He By 54398 93 A% wiolg
g s U

FEEF(IHAE FD)S A2 M E FFAES AF, FHAT A
£ @y 2 I F AF stress7t U222 FHEET, A9 AN 7

m(m

& alpha-toxing& A sts ¥2 CL perfingens AR T ol FAME o] 5=
dFT Qo EaW drt oz I9BF gz Fidl coccidium}
B4 E coli ZES FEYF #2L A Fon SO0 Aqx
ol BET FF5YFTA UoMx FFARY AFFH FAARY §E 2



3 @2 3P F 712y FEz BAY N 53 A A g
FA M Algte|d e BEFFRTY E8o| A3 ClL perfingens AR T
o] A&HULH ojg} 2L 4AAL AYIA B £ e ALz}
YASAT 2 Aol WHANYANM CL perfingens AT FSo] s
E Ade He 428 § 1% A3 74 496l o8 A% &Ate)
AL Fol & F=YFo] fEdE R Azl Fol BHAI 2AdME
2= AL lA coccidium® 2L FWZAAET BQM E coli7t o
F A2E 2A=x 49X€E 2740181 AT 3H K. pneumoniae’t EAAY
A BFA AeEl9 oA TFEA AEE RE B A B §9
o2 ZAEY F UtdEe 2AS YA AR LA AAE b U
FA AW Alg oM E 84 Fol calcium® magnesium®] ¥Fol &
koo x3 W9 REANME £2390) H3 VF magnesium %
ZFol = Jetuch ol 2 £ F magnesiumBFo o3 FA
¥ Aol st FAE UL F v AMEE =353, 9% magnesium
TFel A% Aol s FP WM FAHoz AFA u oo o
Al magnesium®} Cl. perfingens@ <] TAE & dT7HAAME d¥Hez
F73AH.

Cl perfingens AB#o°| 41433l alpha-toxing] 4L Yosle UAEA
£ Ca, Mg, Zn, Co @ Mn $o] Husm gloni®? o] Fo EAAu]X]
ol Ca¥} Mg3#ES 713t T FA4 7 alpha-toxind BAHE F7H17
o PP, gety 84 F Cadt MgEFol £ R AUl o
T dol2d A3 APHoR 7o FA4Y 49 BAHE 2AAIE A=
AR e H ot e 7FHL B dx Fo| A¥FHoz YF¥ + UNth
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#FH ¥Fe B magnesiumo] HEE AXE olF F49 AL HAHPHL
2 FA se Aoz 23Uk 28 hypermagnesemiar]l AtEe] 3¢
] why), SFIFH A2 vk 2 A2 AFF 71FHR Fol B3
8 A, 2P $olA Y FAAlE magnesiumE WA 4A F+H
o] 8% magnesium ¥#Fo] o1 AFFAAE 3t doldrin A
0%, olgt & AZAEE "$o Kol magnesium® &% AT L AAAHA
AAEREL 2UASY C perfringens ABTEY F4& FA & Aoz A}
EHYch ojdolM B viel o] magnesiume € FEYF Addl AL
HAoz ALY & glen 53] FFA MY AlgE 399 Z¢ FEUF
WA Fag aQle] @rdn & 4 Ut 23 Y magnesium®] GEL 2=
RE AS5YFE AT Aol ol o7l YT 24450 e
Cl. perfingens ABdo] EAY o 7I5% Aolgtn o

AEY8FY] Bl ool n&F upe} o] 2 k)& Qjle] 2L
&7 Q& A3 B4 F S C perfingens ASTEY EAE olF
7o FAE FA st FEUAT FEE Ao LA oA od &
Ao Agdde FAZ FAE EA ok oo FEYFY LYAd=
ol#i8l7] FE Hol BI Schofield®= FEYZE sudden death 8t
29 Blood "% sudden deathg 7)Astx Atk FAlel Anthony'™<}
Pierson 572 ¥]&$o)X4 ¥ A& sudden death syndromeo2 %3}
T oHAAARe] ofuistn oAyl iote AMdE Exdtn Uk dEA
T AGLAGE B F doy HEF i thAe FotE F UX
FTAHozE FAHoz dFE v goy JEINZAAAGHS O B4
3 HYAAYE HamaokaBAl: £ 9o gk A7t FE3] o|Fon
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Foll gy Lol shesivta stttk 3 B AAHER! Cl perfringens A
BFL Niilo'™®dl o5t el AzE gk 71Asn QUoh oy 2 2
ol i3 ZE4 fZL vl A3 Aoy & dAZAE FEAAlY
Az & ALF FAAA tE ty dJolle =2 F v AlRH
Ao, B A7EL ol AE AW didYge AFEAn Bl
W ABE AASIALH 2 A3 4P anE 2 4 Aok

- 102 -



Mqods H

Aoz 4 e ITuAElE ¥8% FAE S 93y 24} duA
22 QEERy 47, YA FAL uAERH AL EERH Y 4
FEEAY 522 FTEUYE v FAFE, #4497 W4HF € Jg
oA § 9 CL perfingens AR 23 FEWZFo] gRrEL 3
A&kt

AEYF] 99FY O perfingens AR TS AT} AHAHA B
Adol yRen tiiEol MHE AR, FXAENF, AR RF, ]2
=4, ¥E € 7l 2338 Fol fUez e FHHoz WA EHY

At ol2& Ro= UFHAUG

e F5E3F 9 A, Ry odn 49F ¥ FF
23 22 Ado] 7hesy & 4AFY A& &0l HoE x10°50.1me ol
ol, ¥F9 glucose, GOT ¥ GPT F°) F7istn o F&da IAAAY
A4 T HdF 7o g Ao F2FFol HAYHARE B
EdFoE AdAT FEIUT ARHAT. E£F A2 Ad fer %
ol M9l cytochrome P-4501A1/2¢) F7b7F Rz Adez §4° ez
AR HY, A3 AGe A E CL perfingens A¥TEY E48 ELISA
Yol o8] FAFL2A HAeo] 75Uk W AF WHAFAME 29
3 54§ AMElE ClL perfiingens ABTol 4= AN, E. colist &
ol wton HBo2RE K pneumonices] ¥ ol YW =
Z+E9] 78S ¥ ZEE AL € F UAJT 53] coccidium®] FF
9L A5EF e F4 ¥ ez ARHJ

l
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FA M Al oM e FA4L2 HAlSHE £ AW didA YoM o
T A o ES ZAIE d8ln 849 |23 S22 T3l
A S22, o 23 DNY viusEe F oA Yoz 273
Rew 1 Az FYF CL perfingens7t LGH JNTL L5 Fol
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calcium® magnesium®] $%o] E3tow YWENME magnesium o] B
A2 Ba F7lE0] ALE % 4 UND. o)L 270] BAYL Hol
7 AReH T Ak 85 Aolrt QWA gk B Aol Yo} ¥E
o) magnesium ¥Fol ¥7] WEA Saol plNE P Yolus] sk
AYEEANYE BHYY v, magnesium® SAE Foi@ To) E4nE E
A% 2ol Ws HAZL Be] ointm FAlO] WAEO B AL T = gl
Atk Q7o) YoIM Sl hypermagnesemiadlol B 4 1= 23e] mhu] 3 F
sl 2 Agoiug doohs AHE ZAZ mFo] BohH magnesiumel
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