A fatal case of multi-organ failure due to acute yellow phosphorus poisoning
o MOl S50 015 OIS 22X XA Atell

Abstract

29

Phosphorus is a nonmetallic irritant used in various sectors such as the rodenticide, firecracker,
match, and fertilizer industries. 2!12 &AM, ==, &<, g &H S O2st 20HHM AlE &=
Hl2= Xr=HI0ICt. Phosphorus poisoning is responsible for deaths among both children and adults.
Ol ==2 0ol 42 252 =52 #Q0] & L. Accidental yellow phosphorus poisoning is
frequently reported in children, whereas suicidal consumption is not uncommon among adults.
X MO S=2 Hel0l0lA A== BEUNE= Bt LGAGH | st 252 421= AOIUHAM

S =Xl 2Lt Herein, we present the case of a 30-year-old female patient who ingested Ratol paste
containing yellow phosphorus in an attempt to commit suicide. (1 |0l A= 30 Al (14 &Kot
NaE Aot 2ol &40l 20| &RE = HOIAEE S=8 AHAE A IJHEHLE. Her initial
chief complaints were nausea, vomiting, and diarrhoea during hospitalization, followed by a
symptomless phase with stable vitals on the second day; 12| =J| 4= & & HANS, RE,
AAIRLD, EM L0l dX 5= o310 A2 gle SGAHRJLE she was managed
conservatively. Jld= BEE&&8 22 X & & UL She took discharge against medical advice. 2JH &=
OAtY 22 =X 21 EIJFMLE She was readmitted to the same hospital after two days
complaining of generalized weakness, body pain, drowsiness, loss of appetite, and breathing
difficulties. D= Ol S0l Ml 3o, E2, AZLE, S 52 S22 SA0H &2
HI0 MLt She developed severe complications due to the intoxication and died. 4=
SEOZ A6 §HE0| MR 20 AFZSHHCE. An autopsy was performed. 2201 & Al ACH
Histopathological and the toxicological examinations were carried out. Z&He &M & S SHA
AL = & ACEH. We found characteristic features of yellow phosphorus toxicity in her organs.
fcle 2d ZBIIHM M0 =42 SEFSS ZAMLE We concluded that the cause of death
was hepatic encephalopathy and multi-organ dysfunction syndrome caused by the yellow
phosphorus poisoning. 22l= AIY R 0CI0| M0l S=0 st 2t S Y Os J1& JISsE0
S£Z0|2t] 22 WRCH
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Introduction
I E=

In India, around 70% of rural households still depend primarily on agriculture for their livelihood.*
QICTOANE S& Jt7R2 2 70%It OIXG| MAHE =2 520 2/ =52 AUCH' The unchecked
growth of rodents like rats around houses and sometimes in farms and fields can be problematic
because they can potentially spread disease that would hamper the food supply and consequently
lead to economic loss. 12t 22 EXF=0l & FHOIL JIE s&E0IU E20lA Aete s T
EoH Azt IS Holiotd 2AELZ FAHE &40 OI2) ol= 28= FMELZ HEE =+
AI W20 SXM It = == ALt Hence, rodenticides are widely marketed in India, and various
preparations are available, such as yellow phosphorus in the form of Ratol paste and powder. [} 2+ A
aAME ATUA Zel BT D JU2H, cHE HOIAER IIRH SEHEHS 4ol S CH2Fet MAIDL



0| &0l Jt=3atLt. This preparation is cheap and easily available in the open market and on online e-
commerce sites in India, which contributes to the frequently reported cases of suicides due to Ratol
ingestion. 0248t M= MEdtD Q1o QEOIIL 22t MIAHN AOIENM &H 2E =
AN 2tE S=o=2 21t KAk AtedD}F Bl E0E = ol Dot QT Accidental consumption of
Ratol paste at home is not uncommon among children. JtE0lM 3| 2tE HOIAEE HF o=
A2 Hel0ol= AOIHIA E& 0l 0FLICH Rodenticides containing 3-5% yellow phosphorus are
currently available, and Ratol paste contains 3% yellow phosphorus.2 3~5%2| &4401S &t K&t
AMEIOLE RE 2 UCH, 2tS HOIAEE 3% M2 825+ ACH? Itis highly toxic and
does not have any antidote. 120 & 01 =&0| Z256t] of = K2t 8Lt Accidental poisoning with
Ratol paste is very common since it is very similar to toothpaste.3® 2tE HIO|AE0| 28t X0l
Z=2 13210] X% IS SAFGH IH201 04 £35tCHS Yellow phosphorus is also used in
fireworks and matches, which leads to chronic poisoning in workers.® L8t EM012 22 =0| 2}
A0l AZE0 2Z2XS0H 28 SS22 0101 ZICH® Yellow phosphorus is a kind of nonmetallic
protoplasmic poison. 2M0I2 H|2=% S 5222 2SO0IC. Itis rapidly absorbed from the
digestive tract and is primarily metabolized by the liver.” 112 A2 0A WIEH E4210 =2
2HOILA CHAFEICE. The smallest fatal dose is 8 mg, but the usual fatal dose is 1 mg/kg.2 )t & =2
RO 222 8mg 01 XIS BE XIYAQl 222 1mg/kg® 0ICt. Vomitus after phosphorus
ingestion is luminescent and has a characteristic garlicodour. ¢! 85 & 2 E22 22 ZotH
ER9| Ot= HMII L. If the patient survives the initial gastrointestinal irritation phase, hepatic
toxicity ensues secondary to systemic poisoning. 2+t S Xt =J| |I& = SHAHUHM &oted=0H,
=40 MA ES=0 2 A2 Z F[HECL Herein, we report a fatal case of suicidal yellow
phosphorus poisoning. (4 J| A Rt&GHD| |18 Mol S=29| XIHHQI AtelE 2 8HCH

CASE REPORT
Atel 21

A 30-year-old female patient was admitted to the Department of Trauma & Emergency Medicine in
a tertiary care hospital complaining of a burning sensation in the mouth, nausea, and vomiting.
AoH0l FEAH2 D PHE Y PEE SAG= 30 M oA X0 3 X MY /A4S =2l
2 2 MLt The vomitus had a garlicodour. FE=0 M= 0t & MIt SC Her husband stated that
she had ingested 10-12 g Ratol paste about 2 hours before. & Z 2= 140t 2F 2 Al2F M0l 10—
129 2| 2tE HIOIAEE S=3ICt1 8L, Gastric lavage was done with 1:5000 KMnO, and activated
charcoal. 1:5000 KMnO4 ot 2 HE2C 2 2 M =S 6tRUCH The patient was conscious with a blood
pressure of 140/80 mmHg, pulse rate of 84 beats per minute, and respiratory rate of 20 breaths per
minute. & Xt= 2 140/80mmHg, el 22 84 29X}, S+ Y 208 A20H 2AA 01 UARULCEH
Results of different tests at the time of admission are shown in Table 1. &/ & Al Al2ist CHE 2 A2
Zut= HE 1 0l LIEHLE UCH.

Bedside ultrasonography (USG) of the abdomen was unremarkable. 2 4% 582 =S IHUSG)=
495t AAH0| SIACt. Symptomatic management was done with N-acetylcysteine (NAC). S 4t
ZEZ 215t N-OtMIE AIAHICH(NAC) Ol AFE &I *UCE. On the second day, her clinical status
improved, and she was asymptomatic. M =, JH2 A& A= Z0tT 20 sS4 SAULL The
patient and her relative took discharge despite insistent medical advice to remain hospitalized.
A2t Qe 22 ARotD A2ct=E BE2 QAL 450H& 270t &2 3T On the fourth

day, the patient returned to the hospital with generalized weakness, body pain, drowsiness, and



breathing difficulty. LIZEW &, &ki= &4 M2, S, E2 L SS2HS2Z2 GALIZ
=0t 2tCh. She was drowsy with hypotension (blood pressure of 88/58 mmHg), tachycardia (110

bpm), and tachypnoea. 2= M & 2H(88/58 mmHg), B2 (110 bpm), BISE0| A2 A A2
J|™H AEHSACE

t0

On general examination, icterus was present. 2 8t& ZAtNHA = & E 0| UARALCH Laboratory workup
results on the fourth day are shown in Table 1. Y/ Mi €2 A& A X &) A= H 1 0 20 A
bedside abdominal USG showed hepatomegaly and fatty changes. 2 &% S8 x380t= 2HHI0 ¥
X HEE B YL Hence, a provisional diagnosis of yellow phosphorus poisoning with hepatic
encephalopathy and multiorgan failure was made. 010l 2t A5 S OS5 J| & S E SPHSH M0l
S=0/lcts #E A0 WA RCEH On the fifth day, the patient developed sudden-onset bradycardia
and hypotension, which rapidly led to the patient’s death with no opportunity to perform liver
transplantation. MM &= & X0 2 X0 M) HE Q0| 2YolR D 2t 0|4 =2 &
JlslE g0l 2506l AFZ0 012 A RICH An autopsy was conducted. 22 0| & Al & ACH.

ft

AUTOPSY FINDINGS

S22 A

On postmortem examination, scleral icterus was present. ALS 2 A 0lAl 32 20| UARALCE Both
pleural cavities were filled with approximately 350 ml of haemorrhagic fluid each. & E& 252
2+2H 2 350m| o) EEH HAHZ AN UIALCH Interlobular fissures of both lungs showed petechial
haemorrhages. 2% H 2| Z2tZ0| B & &2 E QL The right and left lung weighed 410 g and
455 g, respectively (RV: 450 g and 375 g, respectively). 222 H 2t 2% HO 2H &= 22 410g 1t
4559 Ol ACHRV: 450g 2t 375@). The cut section showed that the lungs were congested.
FHHHME HE2E2 = &= UAALE. Pinpoint haemorrhages were present over the heart surface.
AT HHEN= Ot &2 ZE0| JURULCE. The weight of the heart was about 270 g (RV: 243 g). A &2
LH e 2 270g 0l AUCHRV: 243 g). The peritoneal cavity was filled with 750 ml of haemorrhagic
effusion. 522 750ml 2l E€ 48 4===2 XFAURULE The stomach mucosa was haemorrhagic. <l
Ho2 =E0| UAR/ALL. Pinpoint to pinhead-sized petechial haemorrhages were present over the
mesenteries, liver, and kidneys (Figure 1A, 1B). &2+t 2t & AME(OE 1A, 1B)0fl EIZ I E N A
Ht= Oel A0 8o Ha SE0| JU/ULE. Yellowish discoloration of the liver, kidneys, and brain
surfaces was present. 2t, A& & | HHO| gt HMQ| QJU/JALCE The weight of the liver was
about 1100 g (RV: 1100 g); the weight of the right and left kidneys was 114 g and 129 g, respectively
(RV: for both 288 g); and the weight of the brain was 1177 g (RV: 1233 g). 2t2| 2H = 2 1100g(RV:
1100g); LEZE A& X% A 2N = 22 1149 It 129g(2Z RV: 288¢g), 1ell Tl RH=
11779(RV: 12339)0I A Ct. The cut section of the liver (Figure 1C) and kidneys (Figure 1D) showed
pinpoint haemorrhage. 2H & 1C)1 AIZH(2 1D)2 EHTHNA OFF &2 S0 2 UL

Histopathological examination of the lung showed acute interstitial inflammatory cell infiltrates

along with multiple focal alveolar haemorrhages in both lungs (Figure 2A, 2B). T 2| XX H2|sHH
ZANA 22 T CHEE 24 HE SE0 80 =4 2234 S5 AF0| 2EFZJACHIOE 2A,
2B). The heart showed focal necrotic fibres with focal acute myocarditis (Figure 2C). & &0l M =

S 2L 2SN N =2 UAE §F2Y 2 AgACH(OE 20).

The liver showed non-zonal necrosis, karyorrhexis, vacuolization, intracellular bile pigment
deposition, mild periportal inflammation, and piecemeal necrosis (Figure 3A, 3B). 2t A= Bl 7<=
AN B, SEEY, NZEL &S 2, H0I6 2 =2 95 & chE Aol YA 3A,

3B)J} LIEFGECE The kidneys showed vacuolization of proximal tubular cells and multifocal necrosis



of the lining epithelial cells with sparing of the glomeruli (Figure 3C). A &0 M= 29 A= 2tAIZ 2
SEES YUY STIMES CHE S DA UEIS2H, AARH=E 2EEJARULE (O 3C) The
pancreas showed focal fat necrosis along with necrosis of large areas of the pancreatic parenchyma
(Figure 3D). FIZ N = HE A2 2 222 WAL &M =4 XY DA LIEFGCHAOE 3D).
Histological analysis of the bone marrow was not carried out. 240 Uit Z&&H 242 K|
o2 UCH. All features were suggestive of multiorgan failure comprising submassive hepatic necrosis,
focal acute myocarditis, acute renal tubular necrosis, and pancreatic necrosis typical of phosphorus
poisoning, 2 SA2 IE=0W dEH2=Z LIELI= OtZ2EH R 2tUAL =24 =4 A28, =4
M= A Y FEDAMZ OIFHE O= I S AALGHI 20, which was confirmed after a
qualitative chemical analysis report showed the presence of phosphorus in tissues sampled during
the autopsy. Ol= 24 WEUHAM AMlZE MFeS Z&HU 20| EMeCle 38E stsfd 24 BOANE
Sofl eI ALt

DISCUSSION
EE

Yellow phosphorus is a toxic substance that is used in matches, fireworks, and rodenticides.’
BMOIS MY 22=0| L AN AFRE = S4& 22 0|C+.° Developing and underdeveloped
countries have reported intoxication with yellow phosphorus, but this is rarely reported in
developed countries. Z &m0 FAI2 Mol S5 BOFXEH d8Z0AH=E AL
SO &K Z=C. In developing countries, the intoxication generally results from accidental oral
ingestion although suicidal ingestion is also not uncommon. 1% JH2 E AF=20] H2 K&l 2 X 9|

= = = B
SSEC SSX YN YENO2 U0l Y W2 Qg SS0| L5

Ratol paste contains 3% yellow phosphorus, a far more toxic substance than red phosphorus.*>*

CHE HIOIAEE 3%2 SMOIS S8R50 AN HMILCH R O S40| 256k Yellow
phosphorus is categorized as a highly lethal rodenticide when ingested doses exceed 1 m g/kg. £ 44
2 85 20l Img/kg 2 =g M i XEBHQ H4MHE 2FE L Inour case, the deceased
ingested approximately 10-12 g of yellow phosphorus rodenticide. 2212 &2, 1012 & A0l
AMNME & 10-12g 2 & FIFUCE. As reported in the literature, victims of yellow phosphorus
poisoning may be initially symptomatic; 28 0l £ 0= HIQF 200, 8401 E=9| sIMIE2 =|0
SA&0| LIEFY == QULH however, recovery is observed after 2-3 days, but later, symptoms of acute
liver failure develop.1? 6tXIGH 2~3 & =0f /20| &L XL Ol20 24 2t Jls 2&2 S40|
LFEFLECE. ™ In our case, the patient had a similar progression of complications. 22|12 22, & Xt=
FALS EEEC A#HS B ALt Hence, we surmise that patients with acute yellow phosphorus
poisoning should be monitored closely for a week since mortality is not recorded after 8 days.'
et 24 Mol 5= 8tlt= 8 F0lle MEE0 JIZEDA 2D 20 =2 st HISH

QLI 260 8Tt =& st}

Yellow phosphorus not only affects the liver, but its toxic effects are also observed in the central
nervous system, including restlessness, irritability, drowsiness, lethargy, stupor, and coma due to
liver disfunction;*>! ZA1012 2+0f| 2t &2 01X 40| OfLI2t 2D ISEZ ot 2otF, X324,
Eg, 201, 20| ¥ ELMHE &Gt SFUBHNMNE SHO0| 2EEIC}™ ' cardiovascular
toxicity with arrhythmias and hemodynamic instability,'>!3 acute tubular necrosis, and bone marrow
toxicity such as thrombocytopenia are also observed.” S U )} R ASIMO 2 SOLESH A2
SH,PPIENEZ ALY EATAAZS) 22 24 SHE C& 2EE." Fernandez and
Canizares®® reviewed 15 cases of yellow phosphorus poisoning and found that 87% patients had
some hepatic derangement after yellow phosphorus poisoning and 27% developed fulminant



hepatic failure and died. T 2 O A 2 ILIKHYIA 8= 15 49 A0l S ALYIE &
87%2| At Mol = 0|F 2H)|s 0|&S SUD 27%IH HAL 2RSS YO
2015l A Ch. Histological analysis of the liver shows steatohepatitis and necrosis. 2+ =&/ & A
SEAUAHE X2t D AFS LIEFGCH Santos et al.’® described three cases of white phosphorus
intoxication with acute liver failure secondary to the consumption of firecrackers. ArEA 2| 9=
ZSS ANESELZN LM 2 2H)|s RS SPe A0 =0 Ml JHXl AtHE ZHRULE In
one case, liver injury improved with supportive care; & S AtIUIA 2t &42 BX Igg SH0|
T ACH in the second, the patient required liver transplantation; & Bl At2llOl A= 2+ 014! 0|
LM OM; and the third case had a fatal outcome. 212112 Al HI AHA= XX 2UE
< QtCE. Similarly, Nalabothu et al.* found a 28% mortality rate in his study that was associated with
the Model for End-stage Liver Disease (MELD) score. D& DIXI 2, ZetE4 @ 4= 19 ARA
28%°2 AIUES LAY =0 0l LI 2H& & LE(MELD) B2 20| ARULCH A MELD score
greater than 40 was related to death, while survivors presented a score lower than 12. 40 &0| €=
MELD = =30 2d0| U= B, METS2 12 & 012+ E+E LIEHXI L Our patient’s
highest MELD score was 36. 22| X2 MELD &1 &%= 36 &0IAUCH McCarron®® observed a
mortality rate of 23-73% associated with yellow phosphorus toxicity depending on clinical
manifestations; 01912 '°2 LA X L0 M2 MO SHI 2AE NLES 23-73%2
2 ZEHOM; those with early central nervous system manifestations had a poorer prognosis. Z=J|
ESANEH LEES X MBS WlEIF O LIECH There is no antidote for phosphorus
poisoning,’?'*> and the only treatment is early decontamination followed by monitoring of liver
function and supportive care.!?* 0l S=0f| (&t WS HE o0, #° RS X2HS 2|59
QUHEY XX X220 2 X=I| M=0ICt "> Some researchers recommend gastric lavage
with 1:5000 KMnO, followed by activated charcoal and mineral oil as a cathartic.1®” &£
CIRNSS EHE0 012 1:5000 KMNO4 L SIHIZM 0IUIZ 2L &) !IMES 2FEHCHSY
Fernandez et al.’® found that NAC shows no benefit, HIZ HHHI A 2| 8= NAC Jt OI2& 0|& &
BO0IX ¥=Cls 242 =03, whereas Nalabothu et al.* suggest that the early use of NAC
improves outcomes for all rodenticide poisonings with liver failure and survival rates vary with the
timing of NAC administration. Et2 Z2tE22 2/ 4= NAC 2 XJ| AF20| 2115 B E I8 2
HAMH =52 Z2UE NESED NAC E0 ADIO Tet 4=20] ZetXIChe A2 AIAFSECE. In their
study, the survival rate was 76% if NAC was administered on Day 1, 40% if administered on Day 2,
and 23% if administered on or after Day 3 of rodenticide ingestion.* 3 R0lAH MZEE2 &M SES
L0 NAC E SHE R 76%, 2 X0l SHE HR 40%, 32 S22 010 EHE &%
23%21Ct.* However, this outcome is confounded by an early gastric lavage in patients who were
hospitalized immediately after rodenticide ingestion. J12{L}, 01218t 2= &AM S5 AF0
RS BXSHHAM EI AN 2ol wetEIC In our case, NAC was administered on Day 1
after yellow phosphorus poisoning was confirmed; however, the outcome was unfavourable. <2/ 2|
2 Mol S=0| =0lE = 1 X0 NAC E FOHIAXCF 2= EX E UL Yellow phosphorus
is rapidly absorbed through the gastrointestinal mucosa, and approximately 70% accumulates in the
liver within 2to 3 hours. 24012 &2 A= Soll 2 H S=EI0H & 70%It 2~3 Al2H LHOHI
20l S X S Ch. It also accumulates to a lesser extent in the heart (12%), kidneys (4%), pancreas
(0.4%), and brain (0.39%) and leads to damage in those organs.'® 8+ &A1 ZH(12%), &l & (4%),
FZ(0.4%), 1(0.39%)0l= O M2 £F02 =X G0 &0l =42 =i 8tCt. ®Histopathological
changes, in our case, were mainly detected in the lungs, heart, liver, kidneys, and pancreas. 2|2
A H, A&, 2 AME, FMEUAM ZHHe|SH He I =2 2 X & ACH No significant pathological
change, other than congestion, was observed in the brain. Hl0lA= 28 210 E0E H2l&H
B30 2E & X 2 ACHThe characteristic histopathological findings are fat infiltration,
vacuolization, and necrosis in different organs, mainly the liver and kidney, along with focal

myocarditis. S X0l MY H AA2 AN SN =2 2L ME S A2 UOE EI12



AN &d&, SEFH L U AOICH Multiorgan failure with fulminant hepatic failure, acute tubular
necrosis, and toxic myocarditis is responsible for a fatal outcome. Ct= J|2 & dAYH 242 A,
SENEZ A Y SHAZEE SEE O J1& 22 XY ZUE E2HEHCE. The toxic
effect of yellow phosphorus occurs in the endoplasmic reticulum and the mitochondria, leading to
Mool =4 Sit= AN & 0IE2E2/0t0A 2d6tH S &2 2E =&t (i)
decreased synthesis of the apolipoprotein portion of very low-density lipoproteins (VLDL), (i)
ZHYUSE SHOIZZZHQI(VLDL)S| OFE XA A 229| &4 24, (ii) decreased production of
adenosine triphosphate (iii) OOl =&l 3-C1AF A 2+ A and (iii) inhibition of fatty acid oxidation.
2l (i) XAk AtgEe] A M. This combined effect leads to fat deposition and cellular damage in
different organs. 2°0[218t 2& X0l S= M2 T2 (0N X =Y NE =AS ZHEHCHS

CONCLUSION

Z2E

Yellow phosphorus is a cheap and effective rodenticide. 2012 ME0ot1 SIAQI & A HIO|Ct.
However, the number of accidental poisonings and deaths among children and adults cannot be
neglected. ot X|IEt 2012t HESUHA SELEQ S AIZS == 2AIE == 8L We agree with
several other authors that the use of yellow phosphorus in rodenticides and fireworks in its currently
packaged and lethal form should be banned. 22l= &AM £ ZEF0HM &M ZEEN UL
XNEHOI HEfo Mol AtZ22 SANEAHOF sl O E MAS2 2/ AN =2 &Lt We have also
discussed the diagnosis and management of liver failure due to yellow phosphorus and its prognosis.
Pile Lo MO (120 ZMol= 22He] Metyt 22 deld 1 S0 S ol =2 ULt Early
and effective supportive care is the key factor in reducing morbidity and mortality. & 0t & 2l £ J|

X XNss 2EEU MEES ZLAIeE 2 20[CH
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Figure legends
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Figure 1

L=

Gross examination of the: A — liver showing pinhead-sized haemorrhages over the surface and
yellowish discoloration; S0t Z A A— 230 Bts 0l 2012 S0 M HME B0|= b B-
kidneys showing pinpoint haemorrhages over the surface and yellowish discoloration; B — & & 0
LIZOIE S8 &M HAMZ 5H0|= A& C— cut surface of the liver depicting pinpoint
haemorrhages within the hepatic parenchyma; C - 2Zt&Z L{S EHZOE EE 2 LiEtU= 2t

&3 D - cut section of the kidney depicting pinpoint haemorrhages and yellowish discoloration of

the renal parenchyma. D — AlAI RO EIZOIE ESE ) &M BAMZ LIEIHUWE A& Hod

Figure 2
=

Photomicrographs of the lung (A and B) and the heart (C). H(A, B)2t A& (C)2l &8 2=, Aand
B — Inflammatory cell infiltrates along with focal alveolar haemorrhage (H&E, 4X and 10X
respectively); A, B— ES4 NEIt 24 HEZH S0 S &S50 (22 H&E, 4X, 10X); C—
Focal necrotic fibres with neutrophilic infiltrates, suggestive of focal acute myocarditis. (H&E, 10X). C

- =24 =S4 42YE ANASte S574 222 Sttcle 224 UMY 8% &, (H&E, 10X).
Figure 3
8 3

Photomicrographs of the liver (A, B), kidney (C), and pancreas (D). 2H(A, B), &l &(C), & (D)2 & &t
J12H=. A—Non-zonal necrosis, karyorrhexis, vacuolization, and piecemeal necrosis (H&E, 4X), A —
HI2S DIAF SHIHD|, 2E A, SEA D AHH&E, 4X), B - Vacuolization in liver tissue (H&E, 10X); B
- 2R & o ZEEH(H&E, 10X); C—Vacuolization of the proximal tubular cells and multifocal
necrosis of the lining epithelial cells with sparing of the glomeruli (H&E, 10X); C — At Xl= E&E35t=



D2ARME2ANZS SEES L Y ALl AZS ChEd I AHH&E, 10X); D— Parenchymal
necrosis of the pancreas (H&E, 10X). D & A & 2| 1 AHH&E, 10X).



