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ABSTRACT

The present study was conducted to evaluate thecteffof erythropoetine (Epo) and oxymetolone (Oxy)
coadministration on serum level of malonyldehaldyi¥#A) , sorbitol dehydrogenase, gluthathion redset,
serum creatinin and BUN after kidney ischemic régson(l/R) in dog. 24 dogs were randomly divided4t
groups: 1) Control 2) Oxymetolon (3 mg/kg) 3) Brgpoetine (500 1U/kg) 4) Oxymetolone/erythropoetii3
mg/kg / 500 IU/kg). Blood samples were taken 5dirdero day (Before Ischemia), 45 minutes aftehdsaia, 24
hour after repefusion, 7 days after Ischemia, 1§sdafter Ischemia. Serum samples were sent to tadyrdor
malonyldehaldyde (MDA), sorbitol dehydrogenase (gftuthathion reductase (GR), serum creatinin (S&rd
BUN Analysis. Administration of oxymetolone andtegpetene alone and in combination decreased sevilDA
level significantly in Epo and Oxy/Epo group (p<B)0Serum SDH leve deeacreased in all groups coenibee
zero time. But administration of Epo and Epo/Oxgaleased serum SDH level significantly betweerdifft times
(p<0.05) and difference in Oxy and Control groupswaot significant. Additionaly, serum GR level deased
significantly in Epo, Oxy and Epo/Oxy groups intathes compare the zero time (P<0.05). But decréas®ntrol
group compare the zero time was not significantNBahd SCr level did not differ significantly in ajfoups
compare the zero time.
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INTRODUCTION

Acute renal injury (ARI) in critically ill patientss highly associated with poor prognosis, and leshe increasing
efforts to alleviate fatal consequences of ARI, thertality rate among these patients remains aregweblem
[1,2,3]. Tubular necrosis and interstitial infiltien of inflammatory cells are characteristic patigic changes in the
kidney with I/R. The inflammatory responses follogil/R include oxidative stress, increased productof
inflammatory cytokines, and infiltration of neutttdfs and macrophages [4].

Erythropoietin (EPO) is a 30.4 kDa glycoprotein thone and hypoxia-inducible hematopoietic growthtdgc
produced primarily in the kidney [5, 6]. The essanfunction of the erythropoietin is regulation i&d blood cell
production [7]. In an ischemic condition, the EP&aptor will be up-regulated [8,9,10,11]. After thBPO can
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activate multiple intracellular signaling, includinmitogenactivated protein kinase (MAPK), c-Jun dxitinal
Kinase (JNK), and phosphatidylinositol 3-kinasensigng cascades [12,13,14], and induces the subséqu
transcription of anti-apoptotic [15] and anti-oxiga genes [16]. Based on these properties, EP@imasged as an
efficient renoprotective agent against renal dysfiom and injury caused by hypoxia, oxidative sreand
hemorrhagic shock [17].0xymetholone fi7ydroxy-2-[hydroxymethylene]-17-methylEandrostan-3-one) is a
170-alkylated anabolic-androgenic steroid and a sytithierivative of testosterone. It has been appidyethe US
Food and Drug Administration for the treatment némias caused by deficient red cell production] [18

The objective of the current study was to comphaeedffects of Erythropoetine (EPO) and Oxymetol(@xY)
coadministration or alone on serum level of Maladeylaldyde (MDA), Sorbitol Dehydrogenase (SDH),
Gluthathione Reductase (GR), Serum Creatinine (8@h)BUN after kidney I/R in dog.

MATERIALS AND METHODS

Animals

This study was performed on 24 male dogs weig2iligp 25 kg. Male dogs were obtained from the at@nimal
laboratory of Tabriz medical university and houdedpathogen-free cages. Investigations using ewpmrial
animals were conducted in accordance with the nateynally accepted principles for laboratory arlimse and
care as found in the United States guidelines @dnitates National Institutes for Health publicatim. 85-23,
revised in 1985) and our ethical committee on ahitage approved the protocol. All dogs receivedamdard diet
and had free access to water; also they were haunsadl12-h light/dark cycle and 23+2°C. The animalsre
randomly divided into four experimental groups (1=6 I/R group: in dogs subjected to renal ischefor 45 min;
2- I/R-OXY group: in dogs administered OXY (3 mg/lkgtramuscularly) 20 min prior to I/R; 3- I/R-ERfboup: in

dogs administered EPO (500 U/kg, intramuscularyjrn prior to I/R; and 4- I/R-OXY-EPO group, in igh dogs
administered both of OXY and EPO (3 mg/kg and 5KgUWespectively, intramuscularly).

Surgical Procedure:

Animals were anesthetized with Ketamine hydroclier{Ketamine 10%, Alfasan, Woerden- Holland, 50 kgp/
and Xylazine (Xylazin 2%,Alfasan, Worden-Hollandn&'kg) intramusculary. A midline celiotomy was madde
each dog and the left kidney became available etaéd-reperfusion injury was induced by applyingoacrushing
microvascular clamp on the left renal artery formihutes. After 45 minutes of ischemia, the clangswemoved
and the tissue was closed in layers. Then, thealsimere returned to their cages, reperfusion gesias 24 hour
after surgery.

Biochemical measurements

Blood samples were taken from Saphenous vein #féraht times: 1) Zero time: before induction sthemia 2)
45 minutes after Ischemia; 3) 24 hours after reméoh 4) 7 days after reperfusion 5) 14 days aperfusion.
After each blood sampling, for obtaining serumsnpsies were centrifuged at 5000 rpm for 10 minukgsally,

serums sent Tabriz branch, Islamic Azad Univerisiboratory for determining concentrations of MDAI$, GR

,serum Creatinine and blood urea nitrogen.

Statistical Analysis

Statistical analysis were conducted with the SiaetisPackage for Social Science (SPSS) to detersignificancy
between groups. Results are expressed as means£MIBA, SDH, GR, SCr and BUN were compared between
different times and also between groups by one-AEPDVA test. Probability values of less than 0.0%<0.05)
were considered significant and Probability valokkess than 0.01R<0.01) were considered as very significant.

RESULTS

Serum MDA level differed significantly (p<0.05) 45 minutes after ischemia, 24 hours, 7 days anld ddys after
reperfusion compared with zero time in IR and IRNO¥roups. However, in IR/EPO group differences énusn

MDA level was significant (p<0.05) only at 45 miestafter ischemia and 24 hours after reperfusian, B

IR/IOXY/EPO group serum MDA level showed a signifitgp<0.05) difference just at 45 minutes afteh&nia
compare to zero time. Furthermore, after 14 dayepérfusion IR/EPO and IR/OXY/EPO had a very digant

(p<0.01) decrease in serum level of MDA comparetth WR and IR/OXY groups.
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Table 1: Serum concentrations of MDA at different imes in all groups

Zero 45m after P 24h after P 7d after P 14d after P
Time Ischemia  Value Reperfusion  Value Reperfusion  Value Reperfusion  Value
R o7 som 0% ooz OO0 Jogor 002 [gpg 003
REPO o0 wooor 0% uooor 00 Loopy 006 ooy 007
meooey B B% oo 80 oo B0 oo T® oo

! The results are reported as Mean + SEM
* The mean difference is very significant at theGd0level in column.
** The mean difference is significant at the <0l6gel in column.

Serum SDH level differed significantly (p<0.05)48 minutes after ischemia, 24 hours, 7 days and ddys after
reperfusion compared with zero time in all groups.addition, after 14 days of reperfusion IR/EPQdan
IR/OXY/EPO had a significant (p<0.05) increaseénusn level of SDH compared with IR and IR/OXY grsup

Table 2: Serum concentrations of SDH at differentimes in all groups

Zero 45m after P 24h after P 7d after P 14d after P
Time Ischemia  Value Reperfusion  Value Reperfusion  Value Reperfusion  Value
R o5 oo 00 oo 001 Jogs 0035 gy 0035
oo T 3BE om A% ow 3% 0w 3% oo
IREPO o0 250%  oo0s Ry 0.03 e 0.05 et 0.05
IRIEPO/OXY 0% o0 003 g 0.03 L0 ooss Lo 005

* The results are reported as Mean + SEM
* The mean difference is very significant at theGd0level in column.
** The mean difference is significant at the <0I88el in column.

Serum GR level differed significantly (p<0.05) & rhinutes after ischemia, 24 hours, 7 days and ddls after
reperfusion compared with zero time in IR and IRXO¥roups. But, in IR/EPO group differences in serGiR
level was significant (p<0.05) only at 45 minuteffiem ischemia and 24 hours after reperfusion. Bat,
IR/IOXY/EPO group serum GR level showed a significgpx0.05) difference just at 45 minutes after ol
compare to zero time. Furthermore, after 14 daysepkrfusion IR/OXY, IR/EPO and IR/OXY/EPO had a
significant (p<0.05) increase in serum level of Ginpared with IR. But the difference between IR/EPXY and

IR group was very significant (p<0.01).

Table 3: Serum concentrations of GR at different tnes in all groups

Zero 45m after P 24h after P 7d after P 14d after P
Time Ischemia  Value Reperfusion  Value Reperfusion  Value Reperfusion  Value
R Joor  zoo 9% igoos 090 oo 0021 o, 002
I P R S YT S
REPO  Zoor  so0s %% soos %% Jooos 00 .ogor 00
RIEPOIOXY 000y sooor 0% sooos 098 Logg 006 ,gog 006

! The results are reported as Mean + SEM
* The mean difference is very significant at theGd0level in column.
** The mean difference is significant at the <0l6gel in column.
BUN levels did not show any significant (p>0.05jeadence at different times in all groups excefdRrgroup at 24 hours after reperfusion, that
it was significant (p<0.05) compared with zero time
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Table 4: BUN at different times between all group$

Zero 45m after P 24h after P 7d after P 14d after P
Time Ischemia  Value Reperfusion  Value Reperfusion  Value Reperfusion  Value

R 001" sooos 0% Sgoos 092 jope 006 Fogy 008
ROXY %00t Joos 006 Igoy 006 Jogo NS oo NS
IR/EPO 110?6%01 f%)"%% 0.065 f%’%‘i 0.06 il 3;381 NS il 8:852 NS
REPOIOXY 3501 sooor 0% Zoos 0O Jopg NS o003 NS

! The results are reported as Mean + SEM
* The mean difference is very significant at theGd0level in column.
** The mean difference is significant at the <0l6gel in column.

Serum concentrations of Creatinine showed a sigmifi increase at 45 minutes after ischemia ando2dshafter
reperfusion in all groups compare to zero time. Batdays after reperfusion, differences in SCr llevas not
significant (p>0.05) compare to zero time. Alsoréhevas not significant (p>0.05) differences at Jayd of
reperfusion between experimental groups.

Table 5: Serum concentrations of Creatinine at diérent times between all group$

Zero 45m after P 24h after P 7d after P 14d after P
Time Ischemia  Value Reperfusion  Value Reperfusion  Value Reperfusion  Value
ROOAR 2B e 2% w50, oo 58 oo
ROXY  Jo0p  soo °%  soos 0% sops 006 Lgpy NS
mero S 2% oo 2% om0 oo 10 oo
eoo LS 2 om 2B o 1% o 8 o

* The results are reported as Mean + SEM
* The mean difference is very significant at theGd0level in column.
** The mean difference is significant at the <0I88el in column.

DISCUSSION

The results of this study indicate that erythropwme{EPO) have more protective effects than oxywietie (OXY)
on renal injury that induced by renal artery Isci@Reperfusion in dogs. Also, co-administratiore6fO and OXY
had more protective effects than individual adntiaison. These results are in agreement with eastiedies [19,
20, 21]. EPO can be used as a reno-protective andzstin diabetic patients that suffering renalufalwith vessel
origin [22].

There are several mechanisms that Erythropoiegnteits protective effects through them. One & thechanisms

is ATP-dependent potassium channels. ATP-dependetdssium channels have very important role in the
occurrence of apoptic injuries. So that, blockihgs tchannels increase caspase-3 and TNF-alphas levéddney
tissue and induces harmful effects. But EPO apjilgeprotective effects with a direct impact on Adi&pendent
potassium channels. [20] Another mechanism that BgDts its cytoprotective effects in renal tisswdudes bcl-2
and bone morphogenic protein-7 gene induction, thatds an anti-apoptotic molecule and an antiefiler and
proregenerative factor respectively. [22] Anothestective effect of EPO that have been mentioned#yg et al.
(2001) in renal transplantation was enhancing agEptin inflammated cells and also reduction ofaimimation in
interstitial cells of kidney and remodeling of ka&nthrough the cytokine interleukin (ILBL and Caspase-3
activation. [23]

However, EPO take an important role in controllfgemia due to renal disease, chemotherapy and dibease
that affecting kidney. EPO applies its cytoprotezteffects by reacting with its receptors in nomh&poietic
tissues including mytogenesis, angiogenesis, itibibiof apoptosis and promoting vascular healirge Tesults of
this study showed that administration of EPO irglidlly and without any other therapeutic adjuvasush as
nanderolone and oxymetholone can improve renalopeence in dogs suffering acute renal failure (ARRY
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finally decrease the mortality rate.
CONCLUSION

The results of this study showed that administratiberythropoetindad a beneficial effect on antioxidant status in
compare of administration of Oxymetolone. Also,dmiénistration of erythropoetine and Oxymetolone haate
beneficial effects than individually administratioherythropoetine and Oxymetolone.
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