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Acute renal failure and delayed neuropathy due to anti-freeze ingestion

Su Jin Yoon, M.D., Won Kyu Chang, M.D., Myung Jun Song, M.D,,
Nam Cheol Hwang, M.D., Su Jin Lim, M.D., Woon Hee Paik, M.D,,
Yun Kwon Kim, MD.,, So Yon Kim, M.D., Young Jung Kim, M.D,
Byung Yik Park, M.D., Min Koo Cho, M.D. and Gwon Jun Lee, M.D.

Department of Internal Medicine, National Police Hospital, Seoul, Korea

Antifreeze contains ethylene glycol up to ninty five percent. Ethylene glycol is colorless, odorless,
sweet-tasting and water-soluble compound and has heen widely used as a chemical solvent. Ethylene
glycol has been reported as a common cause of incidental poisoning all over the world because of its
easy access. However, in Korea, it is not easy to find statistical references on incidences of ethylene
glycol intoxication, except two reported cases. Ethylene glycol itself is not toxic substance. But, many
other daughter metabolites are very toxic and lethal. Acid metabolites among them can cause metabolic
acidosis. Oxalate, end-product of ethylene glycol, is quickly transformed to calcium oxalate crystals,
which precipitate in body tissues such as brain, kidney, heart, liver, and pancreas. We report a case of
acute renal failure and neuropathy due to ethylene glycol intoxication along with a review of toxic
effects of ethylene glycol.(Korean J Med 61:64-70, 2001)
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Figure 1B

g Z718E R, AW FAlelA RBC 30-35/HPF,
Protein 3+& R.$th. ABGAE pH 7.362 - pCO» 247
mmHg - pO: 825 mmHg - HCOs™ 138 mEq/L - SaO:
95.4%, ¥4 Na/K/Cl %+ 130/4.1/103 mEq/LE, T
Anion gap HAM AFol BAE AAS HYH, 4wt
oA WBC 15800%10%L, Hb 129 g/dL, PLT
£ 131,000x10°7L 2 $5=9 B33 Ryt
3 8 BEFEE 8] mg/dLE HE ANAE B
1, albuming X §e thE ks AlE el
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Figure 1C

MF‘igure 1. Pathology of renal biopsy. A, LM findings :

There are lymphocytic infiltration in interstitium. Some
tubules show atrophy, destruction with regeneration and
intraluminal crystal deposits (x200). B, LM findings :
Some tubules show intraluminal arrays of oxalate crystal
deposits (x400). C, Oxalate crystals are birefringent by
polarizing microscopy.
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Figure 2. Brain SPECT. This transverse imaging of
*mTc~HMPAO SPECT shows decreased perfusion of
frontal cortex.

5% AEE BF FE3h

FE HY F EdoZ AYHo AT FH HAMY
BUN 277 mg/dL, Cr 2.1 mg/dl. 9z, &% 3 4 &
il ged gk 1+2 4 H 470 A
oleEld F4&2 28 ml/minaiﬂ, AFAte| A FZ
AlA Axe| 7% Asyt BREEAL o] wf AT A
F 2AGAMY 979 A YA oxaate 27g°] A

Figure 3. The face of patient. This photograph shows
bilateral central facial nerve palsy.

2= o) 9o} oxalosiset E9tE F - A Mud &4L
RAR, TaHY AHAY AdH ARIE By
(Figure 1).

3 Hb 95 g/dL2 H1de] FHE A=, ferritine
7989 ng/mL, reticulocyte count: 0.3%°0|QY 1, A
DAY EolA7 f1%1.ew, Iron 123 pg/dL, TIBC 267
wg/dL, bilirublin2 05 mg/dLE 484 Wde FHA+=
Rz whg Agol ofgh W™ol| sk 4ot

Table 1. Follow—up results of electromyelographic study and nerve conduction studies.

Initial examination

Last examination

Visual Evoked Potential
1. Lt. eye ; Proloned latency
2. Rt. eye ; Proloned latency

Nerve Conduction Study
1. Motor
@ Lt. peroneal ; Slow, low amplitude
Post. tibial ; Slow
@ Lt. frontalis ; Prolonged latency. low amplitude
Rt. frontalis ; Prolonged latency. low amplitude
2. Sensory
@ 1.t. sup. peroneal ; low

Electromyographic Study

@D Lt. peroneus longus ; Positive sharp wave at rest

Partial interference pattern on max effort

Somato Sensory Evoked Potential
@ Rt.tibial ; Prolonged latency
@ Lttibial ; Prolonged latency

~> Normal
~> Prolonged latency

~> Low amplitude
~> Normal

-> Normal

-> No change

-> Low amplitude

->Positive sharp wave at rest
Complete inteference pattern

~> Normal
~> Normal
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Ethylene glycol2 #-59, AlEe F o2 53 24
o] Bz da] ALEH Jer WAt glu w@ute]
o Atz FEL E3A oA ok American Asso-
ciation of Poison Control Centers®] 1992:3 %€ 19963
7HA 9 Buztgel o5, WAk 3 3 7 4302
go| mEEo], 930] Hzg AAE B3k, 198l AL
Fatde’. obd Fule] BA AuE gl 83 3
e & F B

Ethylene glycol®] ] 8% s 58 F 1-44)
7F Fo] m=2ah, wizkv]E o 3A|7kel A, B6AI A
2 crorglcl?, w3k UdukE 0 2 ethylene glycolel &4
AL oisf 1~15 mL/kge 2 AAolA 2k 100 ml
of sHwcy,

Ethylene glycol =02 Jehd oA 9kake o7y
A @Az FE3=], ethylene glycol A3 ¥ 308
A 12417 el Yehde 27 A3A 34 A% =
& Jel, A2F, &4, 47 Tz, F3 dAQ 4H
F 1277 A 4847 B AAF, WEE, HYE
Il st v A1Ad), 71 E RS A H Jlside] b
ehduh g E o] vl AP, uixet gA
HE & 1UAMZTAA 72217 B gAY AESH AR
Ho} yehs, ol crystal oxaluria® Fukgel’.
A7l ‘F7] AAHZ S Ul WA GAZE F7lele] B1
7% s, ot WA AES XYL £ F
Aol A5, 4 AFAH But ezt 7] AHHSF 0]
Hlud H¥Hog yewieh

Ethylene glycdl AHAl= A=A 0] glov, I thal 4F

B HF T 24 ARA 2 F7) 45T WHE 1o -

Ethylene glycol
OH OH

H—C—C—H

H H
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Figure 4. Metabolism of ethylene glycol and inhibition of
alcohol dehydrogenase by fomepizole.

EEo] 54L& Aoz} (Figure 4). Ethylene glycol 5
= I anion gap WA AF8 &2 glycolate
B2 P HE lactated] 3 R
2% ethylene glycol % 242 2 glycolated] 93}
o Vet #HE AHEQ oxalatets calciumd} 3-8}
& calcium oxalate”t BAH 1, o2 Q3 ALAFES
o] dojd 4= 211, etylene glycol A5 F t7ll 3A13%el
A 6A1ZF Aboldl] calcium oxalate A@o] M, Al AlF
7 A% S FAate] 23 &) 2YEYC. ol g
27 £48 AP35 § 38T 7 A 49
AT dz AL 4L dosrs du°.
Ethylene glycol 55 H A3k 277t o]F|A]A]
gom 8~12417F Fof Abgsh WA Ago|m e,
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Z742 ¢l &7}t 228, ethylene gylcold) AAS} 1
Al AR ANE e Aold & £ Utk A
Ethylene glycolo] glycoaldehyde® #Es=d #o3l
alcohol dehydrogenase® A5 WH LR HAG
ethanolo] #0o]t}7} HZolE  4-methylpyrazole
(fomepizol® ; alcohol dehydrogenase inhibitor)e] Bl
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2 HAEME A g3tajof gt

A o2 oxalate AR A g A wd HHY
o] §4 ARHd S LS e Aoz LA 9
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Ao o M He) tigd UM 715 8A
o] AR-AE dod=d B3 Aow AztHA, oy
2 g, AR 5B e §d AEd AE a2Ra
Eh #4385l Wy BH ARz nEn”
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AAZY Felg 724 FHE dovhe HIER
gj\u}h, l()).
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22 At YR Al WAl oxalate A4 0] I
#Eo] i oxalosis®h EWHE F - Y AT &4E
Bojmj, zbad] gy Aol v F4HA A
Y 227 4438 22w Figure 1), BA #2449
g4 AYoleld $EE 1.23 mg/dl, ZdAotEld A&
&< 47 ml/minE ARHezRE 58 Yedoh
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fe e

[}
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