Horean J. Vet. Res., Vol. 22, No. 2 (1982)

RBES RBEHApEA A7 WEBEN P

FHF - fiHE
BLABR REAR

FEY B LMERe] WELDA ==t LF3A
=) #ert B S KRl BEFY AFE &
<2 MELT BERAY AFLR #iIR AHe
AR A deld hEpREY A4 FReE HE
3 W ol =: Y WEE A LA A

FEel A S-2vel 2EC A SEEATESY Sk
Wo v KT M) BT == IEEH%Y &tih@B st
JRlEgo) SETES HEHE fIE £8 EF dE K
golel. 2 B4 pEHEY BEA A i
S pEY Berl AT B 84 hEY ERT
SRS Fol Wvke Ae 294 A MEE opsx

A 7t

ke ZEE A8 AL Clarke 9 Clarke¥= 8
-2 By HEKAESS, RIBMNER, WESHN KR L+
-EHES o4 & ke o 5k dkg 2 Buck 3
& Pt B2 BRE$WE At BERRS
B hmdiggsior 1 AL LA SEEY BEE
28 FRstZ Qleh. LlEst o] fHRAMS] BREMH
2 ch#S Rl kMR ta s od e =tk
A YA ERT ARANA A ZRE] HEEIA
A BUF FEE e @S B g4 s
v HEHES odre] R Ao 3 g4
£ fIE BX gors &8 ¥ Q& MER ol
Qleb, ol b Al HATAMY FEY Byt
o8 F—3 B B disle AEWHESE &M
Bt ALF#HRRS B hEEgse Ao Fdug
BE I SAch. HE SFre] TS FEHEN
HE HAHE fldAdE €8 2 FEE 20 Hlg
slee ¥l Bpe) HAME FhoE dod WM
& AR ATREHS Bty FRE Bkate
Aol gfrHolok dohm un of o} & FHMHTRE =
B gte gt EpEpdd Rad REGHEY 24
~& HEd 9 A wEEA St ge. Y RER

AR - TR
B RERERRAT

EWEY HH¢ E3hA 2= EFY RE) LU
#EE ATHBRRE 58 5 S04 5E8m 5
Re hho 2 BHE Wil st g}, oo BL M
BAE 3} FE TH0 o] AR A BET 29 &
MaErk#st 2ie B 2T HEY A S hE 4
HEREAS WE L PEBHW) KEHRS oheH F
BB RS AR 25 BET ANAE #o} 24
glom FOx thie] BEe PBEEH 0B wES
# TR BHd W GAER 4 9.

BE BAGAL 2 @EY BEM BRI 9
o] %Fu HEA et &4 MASA FERAE £ o
oo w2 & KEE) MEE A A9 Fad) F
RS ek, ols} & BETAAE REFEER @
Frol RASIAY BRAHC H48 $7EA & WeEke)
58 Aot BRI RREL md BEIE B4
9 REBR FiRd HAL: AMMo R kM v
o 2l B olel & A A, HAA K h@e
LWl EREEE WR T B4HAR RAGNA @
AT BEME RS2 RERI ATHERRL 1
st FEMmmo A akeAn ol HEE 2% HE
€ Asirlel ool WELASE ¥ o,

#E Y Kk

AT BEH2A= 94 B =+ RHET 9=
B-fluoroethylacetate (L F fluorcacetate® E%), tha-
1llium sulfate, zincphosphide = 3-a-tetralyl-4-
hydroxycoumarin (L F coumarin® 2 §%)-& &S
3, Pt R¥Eo 2 MAEE ¥ & EMOIERS] NaCN
= ob2 Wl Hshds. zex & Kol EHR
RBR=ZA: 2608 sk 2 £% SEAK Bk
9 A s AR EEEA hEARRAE F%Y
RS rAA G RS AT FHRAS. £ %
P2 BLRIEEE 4+ 18§ == 3§ (fluoroacetate),
ERILES 2~3FHYE &4 HA%Q2s]  coumarin
RS fEdl¥Eal-S 28 thallium sulfate B8R ‘

— 221 —



- Bl Vel

S ARE glolvim vhgo] Fiffield Rl
- w R g BRERE 283

Ce 4

'X\TGW

e fubg £/ HMsI .

ol & EmuEol #HE £ Buck =L, Clarke ul
Clarke®, Radeleff?® ml #Ji| 527 o] ZHKIT & B
o) FHFERS WEHNTA £5-T BE fikd BaS
o Hilad s+ A& Flles stglon st 455E
A okx sEete A% lt %’”U%kﬁfﬁa}&] A st
olch.

A BEHE BT % & B ‘f’a“aﬂ %%?EFEWPZ i
W R BlEste $EE Wt & Wik Jet
v A AR eE BEsldor Fesd & B

- FERE Yt FEERERN BEE B BRI

o},

FEHEREEE A E BAAE DRT S 10
#: formalin =% alcohol FEEHel EEdt % stebzd
ViHE abEo] H-Effr =& PAS 8 st B
MR o 2 Bigst g onl B whel BiSIH & 9

. ¥° Sudan I 3fa-8& T8t WMEsrle stas.

R R

* KBS AAEASdE w49 L8 ST —
g o %5 A 4SS SdhE Ik
Bhal Bt SR E sl F Sk BAR &
BHE Bh #Had e o9 BAR4E MY =T #
2k 718 BEilsls s e BES ’“§l°‘4 o] & fitiR
HER-S #EMAIE Mae xd 98
3 et

fluoroacetate 228 : fluoroacetate®|i= 8-fluoro-
ethyl acetate 2% GHBR 20m/ %z HRIz
glowl o] & 4o 20m! E A0mIE AT A B
AAFE A ol E v %Y MRELR MW A
Btz Bl fre BRSNS B 10mizt ®
FARE BAY FERE il FEEHE Jebd
ol & L4498 HIKEDHEE AW KL
EHo=
ol F ZA, {Al

ol
(=i

#% gers el et
delyten, PHREE, MY
a4 € FERE AAT 20ml Y =& RES

on ofF F& fKel WA ATNDA £ 10
B DEA R BEel HIEME BRI, o F

CEEE Az 4 AUt A8 MR AR £
dgod WiRY Sy WEAX 2. 94 %
fol e BIEE ¥ 4 29

TR 4 ;l 8] BEIERRE fERE

fluoroacetate——

’,,?M MRS 2 WET o nike BETRSDT Bﬂf
Tolnl, SAERGE Mk, WKEEES AT R

Lk BB MERRES e % F N3

- # R 40mg TIE 2 o)A

FERgik el WAL,

B FEihd, B ¥ - Him, HERY EeHERe % .
Wi, FFS) EZEERs m, OABS B4, W

RGBS Fl BaS] FmiFel #igs gle.

EEEE RO RE 1Y) Hims KEFig. 1, %
WS HURE BH EESEel Wi (Fig, 2), L BREE
BIERSE, MY HmFig. 3), e FMmat Virch-
ow-RobinfEe] ik, Mg = /MBS KBRS HE
St LRzAnfES) BRiE, WSl M, FFES R K
st rhi: EEFE(Fig. 4~6), FFAIBEY]  ssiodkse:
(Fig. 5~6)3F L =M fFREM:H A RS HE(Fig.
7~10) Fo] dglon, fiilel glelA e KA
Ehe BEH Y FHREE AR BEE ZEsA g%
vh. G4 B o] FEMEE ARE PASH@A 5F 15
HEEe=2A BT FRE Jebitel.

zine phosphide 3 8H . & FREA= zinc phosp-

" hide 25%7F &84 MR=2 BgHRoRn sz

on] o]z & 4ol BF kgl HWAE 40mgd M
5ol
o] BEmEsd pEme R BEsdgrt. 2o &
WILF A& G2k AAE AR gol A BE kg
% FEF v gpee] A
RS W ESHETel e $OBELN sl

W BTRo2E W8 7 - Hid, RS Zehbicetl-
Fein, B mmd4e), e ekt xu, ey
gl e s Sol EEHAH.

AR fTRo2y WY Filish MRE LIS
76, BBRS Hidi, W68 Fedu, LB FEEmL, AR
ZeMERsr ek (Fig. 11,12), 283 HAh# dao
Wk Mg, WE o BB shebE, MR HAb R
o] F - HifFEe] etk

thallium Sulfate IHEF] : X £FEH+= thallium:
sulfate 2% 7} &4 18Sm/ FlEo = A8 9o
o] A& Holul 9 200miE R BeETE uF Zafo] 8
JEREE HHE ] BIRESE BESA Rslgor] i
% VERd WIRE FTROEE MKl BFkteldm I
S Fiif, FERN BERERY AS, RERPEY B
RH, FPBRS) EeiERRal Him, BFEEES SMIEEs)
Wi, (LAHES] Wi B-o] #ZES .

Hfen MR I mEY Hm, Y #£- i
M=t AFAEee] EebiEm: 2 SIE(Fig.. 13,14), LAY
RIEH BEEEFE, B Ty fRE LR 2%,
MEpge] FHMi=r §58] Virchow-Robinlse] IRk 5o &
=i},

coumarin FHAF : & HBEBE= 3-(2-tetralyl)-4--
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Fig. 1.
2. Kidney of fluoroacetate-poisoned cattle. Necrosis of the convoluted tubules and interstitial

Fig.

‘Fig. 3.

Fig. 4.

Fig. 5.

Fig. 7.

Fig. 8.

Fig. 9.

Fig.10.
Fig.11.
Fig.12.
‘Fig.13.

Fig. 14.
Fig.15.

Fig.16.
Fig.17.

Fig.18.

Legends for Figures

Lung of fluoroacetate-poisoned cattle. Pulmonary edema and hemorrhage are seen. H-E. X 67.

hemorrhage are seen. H-E. X 67.

Spleen of fluoroacetate-poisoned cattle. Hemorrhage is seen around the white pulp. H-E. X
67.

Liver of fluoroacetate-poisoned cattle. Peripheral hyperemia of the lobules and centrilobular
necrosis are seen. H-E. X 33.

and Fig.8. Liver of fluoroacetate-poisoned goat (Fig. 5) and cattle (Fig. 6). Hydropic de-
generation of hepatic cells and centrilobular necrosis are seen. H-E. x 67.

Liver of fluoroacetate-poisoned cattle. Cytoplasmic inclusion bodies (arrows) with clear
halos are seen in the hepatic cells. H-E. x 268.

Higher magnification of Fig. 7. Arrows indicate two large inclusion bodies in each cell and
two small inclusion bodies in a halo. H-E. x 670.

Liver of fluoroacetate-poisoned cattle. Many inclusion bodies (arrows) are also seen in the
hepatic cells of the other experimental case. H-E. X 268.

Higher magnification of Fig.7. Arrows indicate the inclusion bodies of various size. H-E.
X 670.

Liver of zinc phosphide-poisoned goat. Cloady Swelling and fatty change of hepatic cells are
seen. H-E. X 67.

Liver of zinc phosphide-poisoned goat. Fatty change of hepatic cells is apparent. H-E, X
268.

Liver of thallium sulfate-poisoned cattle. Cloudy swelling and necrosis of hepatic cells are
seen. H-E. X 67.

Liver of thallium sulfate-poisoned cattle. Nzcrosis of hepatic cells is apparent. H-E. X 268.
Liver of coamarin-poisoned goat. Cloudy swelling of hepatic cells and hyperemia are seen.
H-E. x 67.

Liver of coumarin-poisoned goat. Hydropic degeneration of hepatic cells and hyperemia are
chiefly marked. H-E. X 268.

Liver of NaCN-poisoned cattle. Cloudy swelling and hydropic degeneration of hepatic cells
are seen. H-E. X 67.

Liver of NaCN-poisoned goat. Hydropic degeneration and cloudy swelling of hepatic cells
are evident. H-E. X 268.
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Ahbstract

This paper dealt with the pathological and clinical findings on the experimentally induced rodenticide
-(fluoroacetate, zinc phosphide, thallium sulfate, coumarin) and NaCN poisoning of ruminants (Holstein
cattle and/or Korean native goat) for the purpose of the diagnosis in the accidental rodenticide poisoning
.of cattle. The results observed are summarized as follows:

Fluoroacetate poisoning (cattle and goat): in the clinical signs, there were depression, convulsion,
dyspnea, groan, grinding of the teeth, vomiting, opisthotonus and post-mortem tympany. In the macro-
scopical findings, the blood was more or less poor coagulative and dark red, bloody fluid with foam
in the trachea, hyperemia and hemorrhage of tracheal mucosa and lung, cloudy swelling and hyperemia
.of kidney, epicardial hemorrhage(cattle), and hyperemia of abomasum, intestine and brain were obser-
-ved. In the microscopical findings, there were pulmonary edema and hemorrhage, necrosis of convoluted
tubular epithelium and interstitial hemorrhage of kidney, focal coagulative necrosis of myocardium,
hemorrhage of pancreas and spleen, dilatation of Virchow-Robin space and hyperemia of brain, and necrosis
with desquamation of mucosal epithelia of abomasum and upper small intestine. In the histological les-
jons of the liver, lobular peripheral hyperemia, centrilobular necrosis and cytoplasmic inclusion bodies
«of the hepatic cells were observed. The cytoplasmic inclusion body of the hepatic cells was not seen in
the affected goat, but hydropic degeneration of the hepatic cells was marked.

Zinc phosphide poisoning (cattle and goat): clinically, the affected animals died in recumbent posi-
‘tion after ataxia, dyspnea and convulsion. In the macroscopical findings, hyperemia and hemorrhage of
lung, cloudy swelling and hyperemia of liver and kidney, hemorrhage of spleen (cattle), and catarrh
.of abomasum and small intestine were observed. In the microscopical findings, necrosis of the convoluted
tubular epithelium and hyperemia of kidney, hemorrhage of spleen, hyperemia of lung, hyperemia or
hemorrhage of heart, cloudy. swelling and fatty changes of hepatic cells, dilatation of hepatic central
vein, hyperemia of brain, and catarrh of abomasal and small intestinal mucosae were observed.

Thallium sulfate poisoning (cattle): in the macroscopical findings dark red color of blood, hyperemia
and hemorrhage of lung, bloody fluid with foam in the tracheal mucosa, petechiae of tracheal mucosa,
«loudy swelling and hemorrhage of liver, necrotic lesions and hemorrhage of renal cortex and epicardial
Themorrhage were observed. In the microscopical findings, severe hemorrhages of the lung, cloudy swell-
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ing and necrosis of hepatic cells, hyperemia and hemorrhage of liver, focal coagulative necrosis of my-
cordium, necrosis of the convoluted tubular epithelium and hyperemia of kidney, hyperemia and hemor-
rhage of spleen and dilatation of Virchow-Robin space in brain were observed.

Coumarin poisoning (goat): the poisoned animals died in the state of groan and depression. In the
macroscopical findings, poor coagulation of blood, hemorrhage of lung, cloudy swelling and severe
hemorrhages of liver, cloudy swelling and hemorrhage of kidney, abomasal hemorrhage, catarrh of small
intestine, and hyperemia and hemorrhage of the other organs were observed, In the microscopical find-
ings, hyperemia and hemorrhage of lung and kidney, cloudy swelling of the convoluted tubular epithe-
lium of kidney, severe hepatic hyperemia, cloudy swelling and hydropic degeneraticn of heptatic cell,
and hyperemia and hemorrhage of brain and spleen were observed.

NaCN poisoning (cattle and goat): clinically, there were convulsion, severe dyspnea, paresis of hind
limb, depression and then rigor of four limbs. In the macroscopical findings, bright red color of
blood, hyperemia and bright and red tinge of lung cloudy swelling of kidney and liver, and hyperemia of
abomasum were observed. In the microscopical findings, cloudy swelling and hydropic degeneration of
hepatic cell, hyperemia and edema of lung, necrosis and degeneration of the convoluted tubular epithe-
lium and hemorrhage in kidney, dilatation of Virchow-Robin space of brain and hemorrhage of spleen
were observed.
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