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Clinicopathological Diagnosis of Gentamicin and Ethylene glycol
Induced Acute Renal Failure in Dogs

Ji-hyun Kim, Young-jae Lee and Kyoung-kap Lee
Department of Veterinary Medicine, Cheju National University, Cheju, Korea

Abstract : The diagnostic method was evaluated in experimentally induced acute renal failure in
dogs. Ten male dogs weighing from 5 to 10 kg were assigned to two groups(gentamicin & ethylene
glycol treated group) at random. Gentamicin sulfate at 10 mg/kg of body weight, t.i.d., for 7 days and
ethylene glycol at 3 ml/kg of body weight once used in a randomized complete block design with
two treatments in blocks. The samples(blood, urine) were collected before and 1,3,5,7,9 and 11th day
after administration. The serum creatinine concentration and BUN(blood urea nitrogen) were sig-
nificantly increased at the 7th day than before administration in gentamicin treated group (p<0.05),
but there was significant increase at the 1st day than before administration in ethylene glycol treated
group(p<0.05). The urine GGT(garmma glutamyl transpeptidase) and GGT/creatinine were significantly
increased at the 1st day after administration in gentamicin treated group (p<0.05). But in ethylene
glycol treated group, there was no significant changes. The value of FENa (fractional excretion of
sodium) was significantly increased at the 3rd day after administration in gentamicin treated group
and the lst day after administration in ethylene glycol treated group (p<0.05). These tesults suggest
that FENa was a good parameter of renal [unction in dogs with acute renal failure.
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Fig 1. Mcan blood urea nilrogen versus time in days. Val-
ues represent mean A:a, B:b; Significantly differential
pairs (p<0.05) GM,; gentamicin, EG; ethylene glycol.
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Fig 2. Mean serum creatinine concentration versus time
in days. Values represent mean A:a, B:b; Significantly
differential pairs (p<0.05) GM: gentamicin, EG; ethylene
glycol.
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differential (p<0.05, *;p<0.01) GM; gentamicin, EG; ethylene
glycol.
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Aa, B:b; Significantly differential pairs(p<0.05, *; p<0.01)
GM; gentamicin, EG; ethylene glycol.
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7Ve 2 ETHp<0.01). Ethylene slycol Foj 7 =&
A 0.18£0.04¢14 570 05%+0249} 11 ) ¢
04220192 f9)4 ¥ 7 %Our(p<005),
gentamicin FAFA A&k o] FHE Frle B 57}
A (Fig 4).

FENa 2| #Hal: gentamicin FH2ZL T3 028+
0.32%4 34A ] 190+ 1.14%9 595 3.87+£2.96
B= e YE BUFE UEhR 2 (p<0.05), o|F
AL F7HE ] 94 Ao 22.18+41.41%2 714 =
£ 7% 29 Bihylene glycol B 22 S
0.77+£037%1M 1249 2.5240.94%< 35 <
5121260%2 F94 = Z7+E JeER )
(p<0.05) 5¥A 3.08£3.68% ©|F A3} T Aepe
Vel A ThFig 5).

UNZ creatinine 2%
B2 w7A = QA F]
FYE B Xéi—j{a’l WE 4 715 FJAPR] gt
thde A7t 78 Folth B AEolME gentamicin
FowolA 3% BUNA creatinine?] £ A9 5
YA o] ol Hl24 HA P oo ZEvteted o)
S AAES 2 F GGT/creatinined- FENaol] B3
=4 7S 28T River P& 6 v)Eo) €3
BUN3} creatinine Bt} #}= d@hge)als slgdc), =
HAPENNE dip sticke R 43 & B Fo] Frlele

i o
%0,
5
14
3B
ST
ng
ol

=



g4 A8FHe] 949 5 gentamicing X EHet
aminoglycoside Al FABA = AbpA oA A=) 2
A AnAe 535 pmocyloms el 2 Az el &
o] lysosome®] &2 =™ phospholipaseS <A 5}
lysosome® 3 gth o]ejA] 7} e acid hydrolase
7t EE AX W PATRE B EAL 29 A=
& FHALE gogA APt 2 HE9] gentamicin
FoTd A & F pH7l Zddte AE £ 7 U
e, #1922 7™l eEiA 27t AAdstE Helet
AIEE T} o7t 29 Al AdA 4L J
N AMed 2 JLHAA e Nat F-817t F71=
A AT ol=E ,19'_1:121-5]_1:] olof W2 & TF
__4 7]}-. \:ﬂ Q=7 /\]0] JJ-@E]_-EH ]4\
A2 ol ¥ (solute diuresis)e] TH031,
Grauer 52 70¢} L kolol] deiA] ethylene glycol
TEL Solg Sl EAHA 7] wio]
wo] @Y FEe, o2 B 231 ethylene
glycole] M= a0l 23 &48 Fo] F=4 AR
Ho] FabsH2rl= Moz deA 9ot E3 Ettinger
9} Feldman'2 7)< A ethylene glycolol] &3k 41572
Aoz TS FHEE Rty 19T Ethylene
glycol= &% liver alcohol dehydrogenaseoll <3
glycoaldehyde® thA}E D, o]e]A] aldehyde oxidase®]]
23] glycolate® WHARE AL, ©]Z-2 Jactic dehydrogenase
C’ﬂ 2]8) elyoxalateZ TJA}E F glycine, oxalate 23]
T formae$t CO,Z thAtElth o= I3 2o A
# oxalate= ¥ F calcivm¥} Z¥35+e] calcium oxalate
& FA3=, o)L 8F A4, 448
A FE A Yo AZHTH, & 49
ethylene glycol = ZMAE & F pHE 9Y4H
94 d= AA2E B P A9 THp<0.05).
Z 5¥2 eentamicine F4§ P E|A RBCHY
PCV7} Z48t}a 3195, WBCE F9F 3484 7
o] Tof thAl Frlgtty st e
2 Aol A ethylene glycol o34 PCVZT Al
o et fel4 A gL SR,
WBCE F294-2 glot ke *713 BATAL 3
ot 2 A¥e 23 RBCY PCVE 5 & Bl 7
& AE Ho JAsET 2=y W'BC° 75
gentamicin FAZAM = 795 W 24 dE

i,

]

4

2] & FAlAlE A Q] %}}\J-]ﬂg 1_:'-] =+ 551

bl

!
e
)

Z7Hp<0.0)E B z B39 ZAsfe}l A tg et
ethylene glycol Tl e WErT gl o|H &
RBCSH PCVE] Zhd: 9912 4l &4 mg 2g <l
e B0 8 A7, E3 genlamicin £ 74
WBC7T 744 #24 g 2715 29 Ae 4%
o] A&A A BAZ <lE F5e] FPHA 7
ARE dojd Aoz FEHTh

GOT= y-glutamyl 71 2 peptide} amino-acid
o] Aeolstz BAE g /b o) EASHT 2
Wtz HA, 74, v, & Bol AT, Greco
P2 7le] gentamicin BFA & F GGT &4
AT A Aug &4 e ARHAA &
GGI7t 94 A F7HIol 09, River %
£ 3 GGTlcreatinines &3 8He 3] #E¢ %
Helgly 13t B 3o AE gentamicin Fod ol
A 1dAe #2444 A= F7Hp<0.058 B9 Greco
TP River £29 78 4A3IE S, ethylene
glycol T Zel A= 59x 8 119A <4 715 )
B o] (p<0.05) gentamicin T2 22 F2 % 71
= & F g I¥HER 8 F GGTY & F GGT/
creatininet™ HixA AEHQ ethylene glycol F-SolA]
=4 717 WE A% £2 AEdr T gidnh

Espinel2 =8 MX=3ellA] sodium®] 90% ©]4d Y
Erde A4S 01%3}‘—‘" sodium WA -g-o] FA Mk
T IARE i elA T2 AR e & 4
g Ao gentamicin —r‘:ii 2 3YA, ethylene

'rﬂ ofy FJIO ol

his

glycol T2 1€A 494 2A=(p<0.05) F71=
B § 2 BRA ohE ZARMET #E ¥WiE
TEE 5 JAT EF A A7 Al Hed

ARus WG ARAE MRd £ B B

AR FENa®] A} A7) B R} 9
Qe B ARANE 48 A iE As5e

1. T

L}, SRR 22 B g e gcntamicin Fojgol

=38 & 4 et 28], Anderson 522 =7}
sl= gAe) A FENag] FA7F U8y FRFET =
S B, 2 2Ee 734'3 Fol. g 34

7R B9 ethylene glycol T 20] =& FX]=

BHor}, 594 o] £=2
o] o B2 & 5 dith o]HL gentamicin F
o Zoll A= 39 o] Fel Mok 4l 7|5 Fdo] vEt
‘er Ao = A 77'51 =, gentamicin FEZ HERA 4
F F=0] ’x‘:’aH;‘

= ¥ =F¢] gentamicin F

=] "I_O“ el =



559 AAe -

GGT, GGT/creatinine® FENaZ} BUNZ H2 creatinine
2o} W2 HiE B S o), ethylene glycol £
& 8 F GGTY GGTlereatinined| A £ HIE £
T 9t aseE B A4Fe ¥z ol v[E=RA
B4 ARRAY BFM z7] RS 95 4 7E H
V= FENa AARF G828 Aoz AlgHo)

2 =

Mol A F4 AFHe =7 Z‘l‘—&% %L]E']-Cq
gentamicin#} ethylene glycol® T £ o7 ZAA
HEL vlasty g 242 d3g “.ﬂ_?xit}.
BUNY 7% gentamicin Foj-2o M= FAHET
Fao 747 5949 A =X (p<0.035), ethylene
glycol Fololxs FHARG FAE 1940
oA olA E=9kth(p<0.05). €3 creatinine®] T
gentamicin T FA TR £ 5950 F¢]
A A ZE718EE L(p<0.05), ethylene glycol F-
oNx FojART £ 19 F24 AA F7Fst
AThp<0.05). & & GGTY 43 2 % GGT%
creatinine®] ]-E entamicin S FZ A FoAET |
e #2l4 = FT7HE B2 (p<0.05), ethylene
glycol FjZelA= 44 717+ F< 2 W3t gl
o}, FENa®] Z3} gentamicin £ ZolAE T HET}
So 39 f44 JE F7HE EHLH(p<0.05),
ethylene glycol Fol ZollAe FART FoF 1Y

Ao G4 de T2 BEATHp<0.05).
B AEe] A7E Hel 8 3 GGTS & § GGT/
creatinine®] gentamicin £Z1A 7} wE ¥t S

B o1} ethylene glycol FAolA = & 932 v
Ehfi#] ggkenz Al 715 BIHE 9% HeE §
BEI 7 o2 Vbt 2eht FENaE T2 AARE
<>ﬂ H)g) T 7 BFAN wEA FrEdeuE F4

RAL Ak whE o 2= FENaZ AAlsh=E Zlol &
4'7—1 o]t

kil

o=

I
ot

1. Adams LG, Polzin DJ, Osbome CA, Timothy D.,
Comparison of fractional excretion and 24-hour
urinary excretion of sodium and potassium in clinically
normal cats and cats with induced chronic renal
failure. Am J Vet Res. 1991; 52(5): 718-722.

2. Anderson RJ, Linas SL, Berns AS, Henrich WL,
Miller TR, Gabow PA, Schrier RW., Nonoliguric acute

Korean J Vet Clin Med Vol. 17, No. 2, 2000

O]Uﬂzﬁ

10.

11

12.

14.

15.

16.

. Finco DR, Hideki

ol

rena) fajlure. N Engl J Med. 1977; 296: 1134-1138.

. Brian JM, Romeo JA, mudge GH., Renal tubular

secretion of creatinine in the dog. Am J Physiol. 1962;
203(6): 985-990.

. Brown SA, Barsanti JA, Crowell WA., Gentamicin-

associated acutc renal failure in the dog. JAVMA.
1985; 186(7): 686-690.

. Colins IM, Hennes DM, Holzgang CR, Gouiley RT,

Porter GA., Recovery after prolonged oliguria duc to
ethylene glycol intoxication. Arch Intern Med. 1970;
125: 1059-1062.

. Espinel CH., The FENa test use in the differential

diagnosis of acute renal failure. JAMA. 1976; 236(6):
579-581.

. Ettinger SJ and Feldman EC., Ethylene glycol

poisoning in a dog. Mod Vet Prac. 1977; 58(3): 237-
240.

. Finco DR, Brown SA, Crowell WA., Exogenous

creatinine clearance as a measurc of glomerular
filtration fate in dogs with reduced rcnal mass. Am J
Vet Res. 1991: 52(7): 1029-1032.

T, Brown SA, Barsanu JA,,
Endogenous creatinine clearance measurement of
glomerular filtration rate in dogs. Am J Vet Res. 1993;
54(10): 1575-1578.

George J and Enrique P, Aminoglycoside nephrotoxicity.
Kidney Int. 1980; 18: 571-582.

Gonzalo L, Linh N, Jayant R, Linda F, Aniket I, John
EG., Significance of fractional excretion of sodium
and endothelin levels in the early diagnosis of renal
failure in septic neonatal piglets. J Pediatr Surg. 1998;
33(10): 1480-1482.

Gossett KA, Turnwald GH, Kearney MT, Greco DS.,
Evaluation of y-glutamyl transpeptidasc-to-creatinine
ratio from spot samples of urine supematant, as an
indicator of urinary enzyme excretion in dogs. Am J

Vet Res. 1987: 48(3): 455-457.

. Grauer GF, Greco DS, Behrend EN, Tndu M, Fettman

MI, Allen TA., Estimation of quantitalive enzymuria
in dogs with gentamicin induced nephrotoxicosis
using unne enzyme/creatinine ratios from spot urine
samples. J Vet Intern Med. 1995; 9(5): 324-327.
Graver GF, Thrall MA, Henre BA, Grauver RM. Hamar
DW., Early clinicopathologic findings in dogs ingesting
ethylene glycol. Am I Vet Res. 1984; 45(11): 2299-
2303.

Greco DS, Turnwald GH, Ragan A, Gossett KA, Michael
K. Harold C., Urinary y-glatamyl transpeptidase activity
in dogs with gentamicin-induced nephrotoxicity. Am J
Vel Res. 1985; 46(11):2332-2335.

Heiene R, Biewenga WJ, Koeman JP, Urinary alkaline
phosphatase and y-glutamy! transferase as indicators
of acute renal damage in dogs. J Small Anim Pract.



17.

18.

19.

21

22,

23.

24.

23.

7Hell A Gentamicin 3 Ethylene glycol®l] 2|3 &

1991; 32: 521-524.

Jain NC., Schalm's Veterinary Hematology. Lea &
Febiger. 1986; 58-59.

Kaneco JJ., Clinical Biochemistry of Domestic Animals.
Academic Press. Inc. 1989; 510-518.

Mildred L and Kaufman CE., Fractional excretion ol

sodivm as a guide to volume depletion during recovery
from acute renal failure. Am J Kidney Dis. 1985; 6(1):
18-21.

. Niederstadt C, Lerche L, Steinhoff I., Proteinuria in

ethylene glycol induced acute renal failure. Nephron.
1996: 73: 316-317.

Osborme CA, Low DB, Finco DR., Canine and feline
urology. Philadelphia. 1972; pp 62-84.

Perrone RD, Madias N, Levey AS., Serum creatinine
as an index of renal function. Clin Chem, 1992; 38(10):
1933-1953,

Rivers BJ, Walter PA, King VL, O'Brien TD, Polzin
DJ., Evaluation of urine gamma-glutamyl transpeptidase-
to-creatinine ratio as a diagnostic tool in an experimental
model ol aminoglycoside-induced acute renal failure
in the dog. J Am Anim Hos Assoc. 1996; 32: 323-336.
Thrall MA, Grauer GF, Mero KN., Clinicopathologic
findings in dogs and cats with ethylene glycol
intoxication. J Am Vet Med Assoc. 1984; 184(1): 37-41.
Walter PA, Rivers BJ, Letoumeau JG, Finlay DE,

L3 ]
[

LR AR, A e,

I0|'

HaRR) YApel

a0)
[
[
)

% 2

g

Ritenour ER, King VL, OBrien TD, Polzin DJ.,
Estimation of arcuate artery resistive index as a
diagnostic tool for aminoglycoside-induced acute
renal failure in dogs. Am J Vet Res. 1996; 57(11):
1536-1544,

AES, o, °l
A7, olg, oldE, ol AW, A, IF
e W, Al 22 19915 132-135.
Lﬁ‘ﬂ%"i 217 mass 7447t ﬂ—.ﬂ""‘”“ﬂ- g4 =
Heled Fxol "Rz A% fEFestaA].
1982; 22(1): 81-84.

r'Jio

. AL, o8, Ethylene glycol TF2A9] U

g4 27, eregER]. 1997, 37(4): 883-897.

olf<E. A EElEE. dAd EHF. 1991,
66-67.

o], Aminoglycoside Al 23 T4 41534
= tiste| S a1 %), 1988; 31(8): 844-849.
o] &, HL"J’}U Aminoglycoside A ] 25l
FLEE Al 7)Ae #E A7 et
Z]. 1985; 29(4): 462-469.
294, 83, ARG, 7O, F, Feal, B
271, MR 34 A%ad G deus
317, 1989; 8(1): 121-130.
0, A2, 835, 9EoA gentamicin A45
Aol A ol jsiselakEA) . 1086, 26(1): 125-
138.

T2t 8hE) 7], A)174d, A2E, 2000



