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Abstract : Present study was undertaken in order to find out the most significant laboratory
test for the early diagnosis of ethylene glycol poisoning in dogs. Seven dogs weighing from 5.
Okg to 19.3kg were administered orally 6ml or 10ml of ethylene glycol per kilogram of body
weight. In addition to clinical observations, blood samples were taken from the jugular vein on 0,
1, 3, 6, 12, 24 and 48 hours or until death after the adminisration and examined for the
hematological, blood chemical, venous blood gas and electrolyte changes. Urine samples were
simultaneously taken and examined for pH, protein, glucose and calcium oxalate crystals in the
sediments.

The results were as follows :

1. All dogs showed marked hypothermia in addition to the characteristic signs of ethylene
glycol poisoning until death.

2. No significant hematological changes were observable after the administration of ethylene
glycol except the secondary dehydration and stress leukogram.

3. Chemical values related to the liver function(serum glutamic pyruvic transaminase, total
serum protein, serum albumin, serum total bilirubin) showed no significant changes during the
experimental period in all dogs.

4. Chemical values related to the renal function(BUN and creatinine) showed significant(p<0.
01, p<0.001) increase from 24 hours to death in all dogs.

5. All dogs showed significant(p<0.01, p<0.001) decrease in blood pH from 3 hours to death
after the ethylene glycol administration.

6. All dogs showed significant(p<0.05, p<0.01, p<0.001) increaes in anion gap from 1 hour to
death after the ethylene glycol administration.
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7. All dogs showed significant(p<0.05, p<0.01) decrease in urine pH from 1 hour to 6 hours

after the administration of ethylene glycol.

8. Characteristic envelope form of calcium oxalate crystals were found in the urinary sediment

from 6 hours after the administration of ethylene glycol in all dogs.

9. Histologically calcium oxalate crystals were found in the renal tubles in all dogs.

10. From these results, it may be concluded that the examinations of urinary sediments for the

calcium oxalate crystals, blood or urinary pH and blood anion gap are most reliable tests for the

early diagnosis of ethylene glycol poisoning in dogs.

Key words : ethylene glycol, calcium oxalate, blood and urine pH, blood anion gap.
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Table 1. Changes in mean hematologjcal values after the oral administration of 6ml ethylene glycol/kg - BW in dogs

Time after administration of ethylene glycol(hr)

Items
0 1 3 6 24 48
Hematocrit(%) 4342 38'+3 43+1.0 43+3 54"+5 60
Hemoglobin(g/dl) 134£13  120+16 12615 139412 182°+18 183
Red blood cells( x 10*/ul) 61062 561430 710429 751°£13 887"+ 38 1,066
White blood cells(cells/pl) 12,282+832 11,750+100 15484 +2,284 16,467 +£1,267 23,334 +234 26,300
Segmented neutrophil(cells/pl) 75194420 74113480 11,4597 +553 11,989"'+1,083 18,532 4872 20424
Nonsegmented neutrophils(cells/H) ~ 107+11 147420 188°+56 285" +19 2337430 888
Lymphocytes(cells/pl) 26114137 18967+25¢ 1732""+72  1848""+88 2,053 £38 1,315
Monocytes(cells/ul) 1,588+558  1,960+340 1,728 +£209 2,041+312 2,198+574 2,317
Eosinophils(cells/p1) 458+223  337+170 378425 283+63 319+88 356
Remark * : p{0.05, ** : p{0.01, *** : p{0.001, + : Standard deviation.
a : one dog(No 3) was determined.
Table 2. Changes in mean hematological values after the oral administration of 10ml ethylene glycol/kg - BW in dogs
Time after administration of ethylene glycol(hr)
Items
0 1 3 6 24
Hematocrit(%) 48+2 39°+3 4345 4845 58
Hemoglobin(g/dl) 152409 14.0+0.8 147+11 149421 19.0
Red blood cells( x 10* /pt) 676+28 634432 735+39 759" +23 1,026
White blood cells(cells/pt) 10,038 £248 11,252+4372 20,826"°+726 24,698""" +202 27,650
Segmented neutrophil(cells/pl) 6,559+ 395 72071047 168117 +427 20,426"°+155 20,450
Nonsegmented neutrophils(cells /) 522+49 607 +45 720°+20 956" +24 1,012
Lymphocytes(cells /1) 2,389+ 326 1,807 +121 1,357 4276 1,034 +120 1,918
Monocytes(cells /) 1,143+117 1,369+127 1,619+107 2,015+241 3,811
Eosinophils(cells /pl) 426+133 262+79 319+78 267485 459

Remark * : p(0.05, ** : p(0.01, *** : p(0.001, + : Standard deviation.

a : one dog(No 3) was determined.
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Table 3. Changes in mean blood chemical values after the oral administration of 6ml ethylene glycol/kg - BW in dogs

Time after administration of ethylene glycol(hr)

Items

1 3 6 24 48°
Serum glutamic pyruvi transminase(U/L) 31+7 28+11 28+11 30+10 3645 25
Total bilirubin(mg,/dl) 0.2+0.0 0.3+0.1 0.3+0.1 0.240.1 02401 07
Total serum protein(g/dl) 5.8+0.3 5.4°40.2 57402 61+05 717+02 72
Albumin(g/dl) 35+0.1 307402 34402 34401 36102 37
Blood urea nitrogen(mg/dl) 17+5 18+5 18£5 19+7 77" 14 245
Creatinine(mg/dl) 0.6+0.1 05+0.1 0.6+0.1 05+02 277+03 75
Glucose(mg,/dl) 11547 148" +20 153"+16 160°+18  155°%11 150
Calcium(mg/dl) 8.5+09 7.3°40.2 79+04 77+02 347104 30

Remarks * : p(0.05, ** : p(0.01, *** : p{0.001, + : Standard deviation

a : One dog was determind.
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Table 4. Changes in mean blood chemical values after the oral administration of 10ml ethylene glycol/kg - BW in dogs

Time after administration of ethylene glycol(hr)

Items

1 3 6 24
Serum glutamic pyruvi transminase(U/L) 31+5 30+15 39+14 40+18 39
Total bilirubin(mg/dl) 0.2+0.0 04403 0402 0.340.2 0.3
Total serum protein(g/dl) 6.1+0.4 557404 6.2+0.6 6.6+0.8 7.3
Albumin(g/dl) 34202 297+0.1 31401 33403 38
Blood urea nitrogen(mg/dl) 1842 15+1 18+1 221 70
Creatinine(mg/dl) 07402 11402 12401 12401 35
Glucose(mg /dl) 112+5 150" +10 239432 281" +74 168
Calcium(mg,/d1) 82409 6.9"+0.6 62403 6.3 +1.1 3

Remarks * : p<0.05, ** : p(0.01, *** : p<0.001, + : Standard deviation

a : One dog was determind.
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Table 5. Changes in mean venous blood gas and serum electrolyte values after the oral administration of 6ml ethylene glycol/kg

- BW in dogs
Items Time after administration of ethylene glycol(hr)

0 1 3 6 24 48°
Blood pH 7354001 7344002 7267 +002 71671007 688 +0.09 6.74
Serum HCO4(mEq/L) 271417 236'+14  1657+135  11.777+20 437403 44
Serum PCO,(mmHg) 37+3 41%1 36x1 3243 28" +1 29
Serum PO,(mmHg) 5216 4748 46+2 525 72' 1 82
Sodium(mmol/L) 15242 15142 154+1 1504 149+3 152
Potassium(mmol/L) 47405 51401 43407 51+04 82422 9.6
Phosphorus(mg/dl) 47420 5.0+16 72414 847406 151724 16.9
Chloride(mmol /L) 11242 11243 11443 11143 11747 122

Remark * : p(0.05, ** : p(0.01, *** : p(0.001, + : Standard deviation.
a : one dog was detcrmined.

Table 6. Changes in mean venous blood gas and serum electrolyte values after the oral administration of 10mi ethylene glycol/

kg - BW in dogs
Time after administradon of ethylene glycol{hr)
Items

0 1 3 6 24
Blood pH 7394005  7.3540.04 7.23"40.05 7.107 £0.07 6.75
Serum HCO;(mEq/L) 262+44 21.6"+23 15277413 95""+14 46
Serum PCO,(mmHg) 34+3 37+3 32«1 33+4 332
Serum PO,(mmHg) 49+3 50+1 5442 51x1 77
Sodium(mmol/L) 14743 15241 15142 15344 150
Potassium(mmol,/L) 45+01 44104 49+04 47103 8.3
Phosphorus(mg,/di) 45+0.6 43109 6.1°+1.1 837+11 15.0
Chloride{mmol /L) 113+3 111+3 113+2 11242 108

Remark * : p(0.05, ** : p<0.01, *** : p<0.001, £ : Standard deviation.
a : one dog was determined.
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A Qe wate AdAER gk A1 A2Ed g 7 BT 4.7+0.5mM/A, 4.5+0.1mM/Lol Y Ho] EG 4
A PO,X @A EG Bojd z}z} §F 52+ 6mmHg, 49+ 6A1 A HAE F94 e B Aoy, Al
3mmHgold 7ol EG R A% 6AARAE o4 3 24A17H8) 82£22mM/LE 94 Qe F7Hp<0.05)
 Hat 9A4HA oy, A1 E 24N A 7F AFEHA 0w, 8AA = 9.6mML7A] 571K
B 2+ 1mmHgE A $94 ¥ Z7Hp<0.05)7t AR 1, A2TAME 24275 83ImMLE Z714 %S Y
Haon, A2FM T 244 Ao 76mmHgE F7EsE WA
=3 3% phosphorusX| = EG 3 A 126 HiF 4.7+
A sodiumx o] glojME AIFFH A2F EF A4 20mM/Lojdl Ro] EG FoF 3A7MA 7.2+14mM/L,

]
v

o,

o
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6A)7+A) 84+0.6mM/L L 242745 151 +24mM/LE &
44 e F7Hp<0.05)8 LEhRI OB, 48715 o &
169mM/Lol] 2atdom, A2ZIME EG oA 45+
0.6mg/dlo]d Aol EG FA&F 3AZMA 6.1+ 1.1mg/dl,
6A A 83 LimgdlZ Fo4 A& F7Hp<0.05, p<O.
01)7} AR HAoH, 4ATAAE 150mg/dl2 717
& Yehy AT

Blood anion gap®} serum osmolality9] #A}x}+= Table
73 8o EAS o} gtk A1F 7 A2 ol A blood
anion gap EG $o&d 2z §F 152+13mEq/l, 15.
8+ 1.9mEq/Lol¥ R o] EG T F 72} 143HH) 742}
# 212+ 1.8mEq/L, 23.8+1.4mEq/L, 32 748 Zt2t BF
31.5+1.8 mEq/L, 35.6+4.3mEq/L, 6A 7+ Z+7} 7 38.
745.0mEq/L, 43.7£2.6mEq/Lo. 2 A 843 Z7}(p<0.05,
p<0.01, p<0.001)7} AR g on], 24Nt & A17 L
P 465+ 15mEQLEA §o4 A= Z7Hp<0.001)Z,
48A A o = 352mEgLE F71E %S YERNS®, 244
LA A2F A4 45TmEqLE $717 S YE AT

Serum osmolality®] AArX|&= A 1Z I #2370 oA
EG 54 242} ¢ 313+ 9mOsm/kg, 303+ 12mOsm/kg
o]0, EG £9F 1A 74 22 § 3 323+15mOsm/
kg, 317+ 14mOsm/kg, 3A1 74 2tz B+ 320+ 21mOsm/

kg, 335+ 12mOsm/kg, 6A| 74 22t B F 327+ 13mOsny/
kg, 338+11mOsmkg 18} 2 A 1o ojA 24475
B 337+18mOsm/kg, 48A17HR) 405mOsm/kgZ A, A
279 dolA 247 339mOsmkgz A G4 ¢l
W3t AR = A st

& HAAEA : EG BFAF AAFHA = FAAEHL
Table 99} 100 F A 3tgich. A 123} A2 o) ¢o]A, &
pHE EG 594 Z2} 37 7.82+0.22, 7.84+0.480]%
0] EG F9F 1M 22 & 7.33+0.15, 6.45+0.
452 o4 Ul ZAE<0.05, p<0.01)El7) AFshd,
3A1ZVA) ZHzh 9 6.3410.46, 6.16+0.40, 6A 748 2+
B 5.88+0.14, 583029 T A179) 24X 74 FF 5.
55100724 oA dE 7 A(p<0.05, p<0.01, p<0.001)
S YEi o, A1F N £ 8o T 5460
2, A2 A e AR S22 AN ZAAES Ue
Wt 28n BE AEAGAE 6AAREH B
calcium oxalate 24 0] RAALE Fof UEldon, =%
S 3ANARE md e 6A1 b8 R E A& oAk

ZHA| Y o7 : EGE AF kT 6mly 53
3FE AT Bl calcium oxalate 24 o] Th 1}
o, Axd A9HEE cysalso] ¢utgo] gi
Hgol Hol AN HA Yoy ggtth 18

Table 7. Changes in mean calculated blood anion gap and serum osmolality after the oral administration of 6ml ethylene glycol/

kg - BW in dogs
Time after administration of ethylene glycol(hr)
Items
0 1 3 6 24 48a
Anion gap(mEq/L) 152413 21.2°£138 315°+18 3877£50 4657 +15 35.2
Osmolality(mOsm/kg) 31349 323£15 320x21 327+13 337°+18 405

Remarks * : p{0.05, ** : p<0.01, *** : p{0.00], = : Standard deviation.

a : One dog was determind.

Table 8. Changes in mean calculated blood anion gap and serum osmolality after the oral administration of 10ml ethylene glycol/

kg - BW in dogs
Time after administration of ethylene glycol(hr)
Items
0 3 6 24
Anion gap(mEq/L) 158+19 23877+14 356 +4.3 4377126 457
Osmolality(mOsm /kg) 303+12 317+14 335'+14 338"+11 339

Remarks * : p(0.05, ** : p{0.01, *** : p{0.00], + : Standard deviation.

a : One dog was determind.
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Table 9. Results of urine testing in dogs after the oral administration of 6ml ethylene glycol/kg - BW

Time after administration of ethylene glycol(hr)

Items
0 1 3 6 24 48
Urine pH 7824022  733°+015 6341046 5884014 555 +007 545
No of dogs, showed Proteinuria 0/3 0/3 0/3 1/3 3/3 1/1
Glucosuria 0/3 0/3 1/3 2/3 1/3 1/1
Crystalluria 0/3 0/3 0/3 3/3 3/3 1/1
Remarks * : p( 0.05, ** : p{0.01, *** : p{0.001, + : Standard deviation.

a : One dog(No 3) was determined.

Table 10. Results of urine testing in dogs after the oral administration of 10ml ethylene glycol/kg - BW

Time after administration of ethylene glycol(hr)

Items
0 3 6 24
Urine pH 7.84+0.48 64574045 61671040  58377+029 5.42
No of dogs, showed Proteinuria 0/4 0/4 0/4 2/4 1/1
Glucosuria 0/4 0/4 1/4 2/4 1/1
Crystalluria 0/4 0/4 0/4 4/4 1/1
Remarks ** : p(0.01, ** : p<0.001, + : Standard deviation.

a : One dog(No 7) was determined.

U EGE A% kgZ 10ml 5948 45 lojM Alxd B
AUl calcium oxalate ZH & o}F HL o] 2&atg
& Bojrh
I &
29 SYv AN e 2Eae £87 F43] 4%

of wret FF AR o] &5 & EGY AGo] Bopx|A H
A EGE :2: AR Ae EHA AN Qg
o $5% 942 % 2ol AA oyt B
T QoA Sagete e okA7A EG F
5o ¥ BiE e AR

Qg ANBERBANSNAR g Wi s}
il A etbe EG F59 S42 AHT S tats
dof met 287] $44, A4 B8, €87 4 2

€ % H° ggstA deng gug 37t 3

4% o] 2 Poyz} da wHId =
A R ¥t EFGER F
34 FAg Toto AE8g g
YA g dth

o] 3 22 AA A, &

Aol ME s AdFHe

§ 4o F 2NAGE Y8t A 7 &
A AAE Fotrua AP & AAERY

EG # 52| Grauer et al¥& EG 5 A F-&0] AAbo]
23 B8 T, Kersting et al *& FELI| ) &, E5
e EYFRE A Lo AstEcty Hagd Haio,
Osweiler &= 4 %] 617k Aol o)l A &) &Zo] vpehdtia

239 .om, Van stee et al ' DA EG BEAF AALF
ol A&H vty Hausgth B A9y A1 $AEY B
st upAZtA R EG RAF INZHATEH HAAR
363-37.7C9 oJ2% AAF & YA AA2F
o] HAFE o|{FE £ HAATOE AFsA nEd}7)
¥ @Y Kik ef al®& EG tiAMMES glycoal-
dehyde7} 52A74 &3 serotonin® YALE o A3},

F53A7Y amic FEE WFHATI BN FFAFAYG
S Yedttn 391, Swenson e al “o 25 sero-
tonine2 M LZAFFQ AT AGd AU
43y g 188 A LF 2 EG gALE
ol glycoaidehydeo] 2H8-3} #&o] gty FEHrh £
A7 B2 02 JAZTHE &, EFHZE, FFA

A g, o4, o, vy, 7E, {3 E, EF4 o2 3
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A]» %_‘__‘% 0:13_] /}jQJ%5.15.18.21,22,24,?5,28-31,34,3721 5’.:17.9]' %A]—
3t

EG 2EA 8984 A7Ad W3 Graver ef al &
EG 5o} & 1A 3A12 ) 448, 4g %571 o
AMHo g rAdte AL 27|t dd #Yo] glen, o
AAQ 3575 F7hs gt gas 2Eg2
o 71998t B 13, Nunamarker ef al °% EG &
a3 9,20, 4, 6847t FAoR FANE A F
hematocrit, M A, HEFF 59 FAH A F719 94
ZHA, 20413 GAIAA QT HAd 3FT S
£ B & 489 AAE ol wpAIAR A
13 A2 A hematocrit, E4AF R HE7FFI}
AR AL FABEFE JeEpd F HAA7A
A3 24 %E YNz, EG F9% 1A RH
UNZANA AT oA glE i (p<0.05, p<0.
01, p( 0.001)s} 3A A F¥] 64X kA 712 TFF9] &
A ¥ F7Hp<0.05, p<0.01, p (0.001)7} A A o] A
AP Bag FAlsd 1 AztE

Grauer et al*& EG £E4] 717]% Aold] g3 B
ol X EG FoF 1A]7+A] ol total serum protein®] Y A]%
A FAE Rudgoyt o] & 0% Felo mE W3
7b obd O S 2 Q% AN AR B
gon T3 GPTS total bilirubinx]of lojAE 1247
A7A Fo4 A ¥drh vehuA fedn
18] Nunamarker et al®& EG EQF 442710
GPTY A3 718 Hudqch E AFFgME
EG £ % 1A]7k# o) total serum protein] 7} 212 3} A
279 28 2NN DAEO05)FHL, GPT, total
bilirubinX| & A17FH A2F EF EG £ H]3d
HAAGI L ¢ F94 de WSt g gl 9
o T+ MAEY HnF HAY Hue AU

A7 ZohE Lolrry] H3le] BUN3 creatin-
ineX| & &Ast] E A A17 7 A2F ZF 4AH
FE @A 3] F7Hp<0.01, p<0.001)3to] HAFA7AA] 2| &
Hyed oled dfe 4F¥H o2 EGE AF kg% 9.
Smi¥ A FE3 oA 48X 7H7kR]| = BUNZ creatin-
ineo] Z7}3tA] 9=t} 8t Grauer et al 9] R us}E 3}
|7} 9o, EGE AF kg7 6, 8, 10ml¥ 7753
7ol A 1241747 ¢} 242 2+5) BUN3} creatinineo] Z7}3H
thm B8 Sanyer ef al 7S] HIE H| R ThE o g
A Qg sssBssASAl B 3 o} 9 X8}

EG $%A] 84 glucosex] o] &3} Bove’, Kaneko™,
Morgan®, Osweiler’ % Richardson®9] R we] wzd
EG t)A}7} A8 o wha} nicotinamide adenine dinucleo-
tide(NAD)7} 3125 22, hypocalcemia® 18} insulin ¥
7} A AY trcarboxylic acid(TCA) cycle?] A2 &
£ o8 BT A AJ=2A 18FFo] fFiEdn
5tk & 489 A3 AT E IMARE 244
LARA, A2ZAME IR EEH 627 84
glucosex] 9] F7H(p<0.05)7} IR E QA 1, AT A 484]
ZHA) 150mg/dl, Aol A 2422+ A 168mg/dlE N o A
3 F71 2 %E JE AT

de] M= 3,6,8,17,26,27,30,38,39,46 o Huo) waw EGY
A3 2 WA liver aleohol dehydrogenaseol] 23]
glycoaldehyde 2 TJA}E B, o]o]A] aldehyde oxidased| <]
& glycolateZ WjA}S 11, o] R 2 lactic dehydrogenase &
< glycolic acid oxidased| )&l glyoxalate® hAlE &
glycine, oxalate 12}l formate$} CO,E2 thA}E ], gly-
cine hippuric acid2 thAlE T o}, g E ¢ A4
oxalate= 83 calciumy} Z§H& o calcium oxalated
FAsted ol AL ko pH7L A HYE BHoR
AEHo £2 AR Yo AdsolAda gk o
HBE RAAL Fo) BL& %9 calcium oxalate ZA o] A
Z5 02w}, t]E0] hypocalcemia} FRIE TG 3}
= EgE NJeEMMY rar Yot & 489 A
Alrst A27e BE AYAAM EG F9F 1A
2 %A hypocaleemiaZ VEMA] = w] o] AL H
P24 27844 A v} mAAAR cal-
cium oxalate ZA Ao s Az y HAdo)

Osweiler’’ ¢} Van stee et al*'e] w3e] 3w hy-
pocalcemia®] wa}A parathyroid hormoned # o 2 H ¥
LEELE F/HA713, EHOZRE calcium phos-
phates®] F+& F/HA71 B2, AR Yl 25 AF
& FUAI711, # =% phosphatese] HA F A M =g
ol calcium oxalate FE| 2 calcum& AYA|ZIchn B
28gch = HAETPe wae] B2 potassium]
F7he A8AA x5FYE v, gy 483
Aol potassiume A LA HEHOZ o]F3ln
2 g 4F potassiumA| 7} F7pETHT Sl & A9
ANE o]F QB R g ntH7IA R, 84 phos-
phorusx| & A7 H2F BF EG B9 F 3A 8 F-H
%7Hp<0.05, p<0.01)2 el Sl o1, potassium*] &= A

tlo ofN

l
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132014 244 714 82+22mM/LE Z7H(p<0.05)E A2
M % 24Xt 83mMLE F7H3F S YElI T, 8
A calcum] = A7 T A27F EF EC F94% 1AM
HE 742(p<0.05, p<0.01)E JERH QT

Sanyer et al7& F4 FE5L& FEAZ AA H9Y
pHE EGE A5 kg3 tmlE T4 & 7jd glolH EG &
o) % 9A|ZHA 7.24, 24X ZHA) 6.970| A 1, 10mIE £ &
Mol SlojA EG FAF 3A A 7.24, 6A1ZHA 6.99,
1274 66290k Rustgon, ¥ Ay A
ol pHol QlojA AlT 3 A27 2F EG Fo 5 3%
HEE 7HA(p<0.01, p<0.001)E RN o] Sanyer et al
o Bug §AE FFS Jerficth £§ w9 pH
U3t Adams et al'9) H1E B ARE FER(95%
EG)E A% kgd 10my FFFAE /A EC FoAF
1A 2H8) 7.0+0.4, 3A ) 65402, 6A12HA 54+ 058
Aagtgov, £ 489 A%E EG FAF WA A
178 7334015, #2722 645+045, 3AH A1EL
634046, A27L 6.16+0.40, 6N HA H1T-L 588+
0.14, A27-& 583+0292 4 Adams et al'd] B9} o
Al A AgE e Ao AztE

Clay et al°] B3] 939 EG 354 3¢ I3
AZ02A dd pH7}L 7.0 0|32 ZHAHE A% tE]
84 HCOy7t TmEqL o8tz ZAHE 2Ag A5
ot £33 A F kgd EG 6gS AT FAT A3 Foq4H 24
SmEq/Lo]@ o] EG £33 3A7v4 17.5 mEq/L, 53¢
7 114mEq/LE 72U sl 84 HCOA|
o Qlojd B A8 AR AIFH A2 EFEGE
o Ao e EG FAF INGALH AT 24
<0.05, p<0.01) Z&& YELHO|, AlTAA 48X A 6.
74mEq/L, 220 244745} 6.75SmEq/L7}A] 745
Clay et al °9] ¥ 119} FAFSISATE.

Van Stee ef al '] 2W #3719 SA9 0, 87
o ZaE A9 A= HlHao FAP PO @
23] Z7}8}7] W&ol 3 on, Kirk et al & B
AQ 5% BAEEY A3 PCOE WA ¥ AT
J1E2dda sged, & 489 43 PO,= EG F93
AlFol A 52:+6mmHg, #27 o)A 49+3mmHgeld A
o] EG §9% AAAH 02 Frista] 42t E A1T ol
A 72+ 1mmHg2 @A 3] Z7Hp<0.05)3t4 o9, #2529
A= 76mmHgE Z7}4 %S Yey o PCO= EG F
oA A1) A 37£3mmHgold o] EG F94F 3

Aoz 7+Asld 24A A& 28+ 1mmHgZ @A 3] 7
2(p<0.05)8t A &, A2F M= EG T A ulad
6AIZIATAA FolA de @

A

A

Ast7h BEHA 4sen,
UAARA BEE 17 ME 33 mmHgE £ 3
' wse gtk

Adams et al'd] 93 H AHE FFEAE AF kgT
10mi¥ 7 53 7§ A blood anion gape EG FoJ A
72+12mEg/Lojl 7o) EG o3& 3A|ZtA 144+4.
3mEq/L, 9AIZHA 24.7+69mEQLE RIEHPOY,
Osweiler’ o] 2]3}® EG FE Ao So|8}A blood an-
ion gape] 40~50 mEq/L7}A] F71gha st £ A ¥
o A AT A2F 27 EG R INAYH F
7Hp<0.05, 0<0.001)E 3+, 3A 7" A1+ 31518
mEq/LE A27L 356+43mEq/L, 6X 715 A13L 38.
7+5.0mEq/LE A272 43.7+2.6mEq/LZ A Adams et
al'B.th Osweiler o] B 119 ] AT

ol4e] ARERH EG F549 A¥% x|
YA xALSE calcium oxalate 239 29, gYat
w9 pH 744 % blood anion gape] E7}7} 713 A3
77t & Aol gt

o
=2

)

4 8

2 @7 ethylene glycol(EG) £ 59 2719 <& 4
P B AR Aayd 2] st s
. A% 5.0~193kge] 7} 750l A% kg% EGE 6ml &
10ml¥ Z75d st dd5de d27 i
FoAg RS 1, 3,6, 24 T 48AI 7] A3t Y
&4, gagety, iy s g AsfAS BAEA
Ao A Ans A & pH, w8, 5T 18]

3 = AFE calcium oxalate 23 & 7 A& A ).
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creatinine)ol} 1A= 4A A B E 9% F7Hp<0.01,
p<0.001)7} VA H At

5. AT A27Y EE A¥ANA EG FA9F 34
AT HAA A Fo) pHY| A& 4 (p<0.01, p
<0.001)7} <1 =gl th,

6. 2E AY794 BG To% 100ARE AApA7}
Z] blood anion gape] @R g Z7Hp<0.05, p<0.01, p<O.
001)7} 2135 QL.

7. 28 AP AN EG F9F 1AM R E HAtA7}
A pHE) BA§ 7H2(p<0.05, p<0.01)7} 1A S Yl Th.

8. i A A}S o calcium oxalate 4 o] EG B4 F 64|17+
A%E AT Azel vE AYANN 22T
o},

9. 228 02 calcium oxalate 2R o] T E A
29 AAxd Holl A AAH AT

10. o] 49 AFHERE EG F54 QoM e =HA
% 9] calcium oxalate 274 ZALe 43} &9 pH, blood
anion gapg ZA3HE Zlo] 27T E A% M EF

o] & A% A Mol AZHh

Legends for figures

Fig 1. Characteristic envelope form of calcium oxalate crystals in the urinary sediment from a dog(No S)detected on 6 hours after ex-

perimental ethylene glycol poisening. X 400

Fig 2. Histologic appearance of renal cortex from a dog(No2) died on 38 hours after experimental ethylene glycol poisoning.
Numerous oxalate crystals(arrows) are present in the uriniferous tubules. H-E staining, X 67

Fig 3. Higher magnification of Fig 1. Characteristic calcium oxalate crystals(arrows) are seen. X 268
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