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Abstract

Ethylene glycol (EG) intoxication in dogs can pose a diagnostic challenge. We investigated
the effect of a lethal dose of EG to the Shepherd on blood, urine test, and histopathologic
observation. Shepherds were treated orally with EG at 10 mé/kg body weight.

Clinically, EG caused the vomition, depression of central brain. Anion gap was increased,
which was decreased pH of blood, The blood osmorality was increased at 3 hours, and BUN
and creatinine was increased at 24 hour significantly. The pH of urine decreased. The crystal
of calcium oxalate appeared at 6 hours. The amount of crystals increased at 12 and 24 hours.
Microscopically, the degeneration of proximal tubules were shown at 1 hour and finally
progressed as acute tubular nephrosis at 24 hours.

These results suggest that the blood and urine test accompanied with histopathological
examination be helpful to investigate the EG intoxication.
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Table 1. Variation of blood chemical values after the oral administration of ethylene glycol(10mi/kg, body
weight) in German shepherd dogs(mean=SD?1))

Hours post administration of ethylene glycol

0 1 6 12 24
ALTU/M 31.3+2.10 31.3+2.3 370495 3674250  153+1887 56.00
TB(mg/dl) 0.020£0.03  0.037+0.02  0.020+0.02 0.033+0.02 0.033+0.02 0.040
TP(g/dl) 6.83+0.15 6.800.26 7.00+0.30 703:0.76  7.50't0.66 6.90
Alb(g/dD) 2.87£0.25 2.83+0.21 2.83x0.15 2.97+0.45 3.23+0.3 3.70
BUN(mg/dl) 16.0+4.0 156.7¢4.0 18.3+4.20 1974680  51.3+106 90.00
Crea(mg/dl)  1.137#029  1210+025 1333+029 1397+0.22 3.120":0.3 6.53
TCa(mg/dl) 9.97+0.40 1007£0.15  1043+0.29  11.10+0.79  10.00+0.85 6.30
P(mg/dl) 4.10+0.36 5.03+0.46 550+0.53 6.97°+205  13.40710.1 20.80
Glu(mg/dD) 39.7£14.6 35.7+1350 263750  47.0+2670 23320 54.00
Al/GI 0.90+0.36 0.93+0.42 0.9310.42 0.83+0.40 0.83+0.35 1.10
Globulin 350£1.08 - 3.50+1.18 3.53+1.36 397°£1.23  4.177t115 3.30
Osmo 31786 374+11.00 506'+36.00 484'+1322 5917425 211.00

1) standard deviation
2) post injection
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Table 2. Variation of venous blood gas and serum electrolyte values after the oral administration of
ethvlene glycol(10mi/kg body weight) in German shepherd dogs (meanSD")

Hours post administration of ethylene glycol

0 1 3 6 12 24
pH 7.31+0.003 7310017  7.25'+0.026 7.02+0.058 692 -
pCO(mmHg) 43.77+2.00 45.68+2.12 4053+2.11 43.65£0.07 333 -
pOz(mHg) 38.30£4.29 40.47+8.38 37.97+7.02 50.95+¢1.20 7760 -
BE-ECF(mmol/L)  -4.10£1.01 -353+159 -9277+108 -1960"t255 -2590 -
BE-B(mmol/1) -3.27+0.81 -267£142  -790"+1.14  -18757+247 -2450 -
SBC(mmol/1) 21.07+0.68 21.73+096  1750"t1.04 11.257+1.48 800 -
HCO3(mmol/1) 22.37£1.01 2293+144  18037+0.80 11.50™+1.56 690 -
TCOz(mmol/1) 23.70+1.05 2437+146  19.30"+0.80 12.80"+1.56 790 -
Oz Sat(%) 66.93+669  68.60+11.89  62.37+13.70 76.45:2.05 8360 -
Oz Ct(ml/dl) 12.33+1.82 9.27+150 10.10+2.86 1935219 1680 -
Na(mmol/1) 146.0+1.0 148.0£1.0 152.0"+2.0 159.5"+0.7 156 -
K(mmol/1) 4.73+0.06 473+0.15 4.27+0.25 5.40"+0.71 620 -
Cl(mmol/1) 109.0£1.0 111.3%1.2 113.0°£1.0 1115°+0.7 104 -
iCa(mmol/) 1.34+0.032 1.40+0.025 1.38+0.025 1480057 1140 -
Anion gap 19.37+1.11 1847+081  25.237+1.02 4190"+085 5130 -

1) standard deviation

Table 3. Variation of urine tests results after oral administration of ethylene glycol{(10mi/kg body weight)
in German shepherd dogs(mean+SD")

Hours post injection

0 1 3 6 12 24

Special gravity(g/dl) 0.6733 1.0067 1.0083 1.0083 0.6733 1.0167
(mean+SD) +(.5831 +0.0029 +0.0029 +0.0029 (5831 +0.0029

8.00 8.00 767 7.00 6.50 7.00
pH (mean=SD) +0.00 +0.00 +0.58 £0.00 $050  +087
Number of dogs
showing, hemftuﬁa 1/3 3/3 3/3 3/3 2/3 3/3
Leukocyturia 0/3 0/3 0/3 0/3 0/3 1/3
Nitrate 0/3 0/3 0/3 0/3 0/3 0/3
Protainuria
Glucosuria 0/3 0/3 0/3 0/3 2/3 2/3
Ketonuria 0/3 0/3 0/3 0/3 0/3 0/3
Urobillinuria 0/3 0/3 0/3 0/3 0/3 0/3
Bilirubinuria /3 1/3 0/3 0/3 0/3 0/3

1) standard deviation
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Table 4. Appearance of crystals observed by light microscopy in urine from dogs intoxicated with

ethylene glycol

Hours post EG ingestion

Crystals No P 1 3 6 12 2
Calcium oxalate ; * . ::: ::: j::
monohydrate” 3 i+ 4--{§-0; +,.+;.+,..
Calcium oxalate 1 ™
i D 2 ++ ++
dihydrate 3 +
Cacium i
carbonate 3
Others 1
Tyrosine 2 +
3

1) cube-like form included
2) before EG ingestion
+~+++7 small size
+~+++ small size

i

[
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Legends for figures

Fig 1. Calcium oxalate monohydrate at 12
hrs post-dosing(unstained, 200).

Fig 2. Dog, Kidney. The tiny vacuoles were
shown in the cytoplasm of proximal
tubular epithelium at 1 hr(H&E, x
100).

Fig 3. Dog, Kidney. The vacuoles were
increased in cytoplasm at 3 hrs
(H&E, x 100 ).

Fig 4. Dog, Kidney. The cytoplasm of
proximal tubules were swollen and
pale stained at 6 hrs(H&E, x 400 ).

Fig 5. Dog, Kidney. The crystals were
observed in the tubules at 12 hrs
(H&E, x 200).

Fig 6. Dog, Kidney. The tubular lumens
were enlarged due to crystal de-
posits at 12 hrs(H&E, x 100 ).

Fig 7. Dog, Kidney. The tubular necrosis
was seen in the cortex at 24 hrs
(H&E, x 100).

Fig 8. Dog, Kidney. The hyaline casts were
seen in the tubules of medulla at 24
hrs(H&E, x 200 ).

Fig 9. Dog, Kidney. The high magnification
of crystals in the tubules at 24 hrs
(H&E, x 400 ).

Fig 10. Dog, Kidney. The thin stripe of
collected sample for kidney.
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