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Abstract

To wonder whether endomorphin 1(EM1), the antioxidative peptide, can protect against the renal toxicology of
cadmium (Cd), which probably related to the oxidative injury. Methods: In vivo assays have been designed and
performed, such as the measurement of oxidative damage parameters and the index of antioxidative system. Result:
Data from our study demonstrated the effect of EM1 could ameliorate the increased concentration of lipid
peroxidation products and protein carboxylatio and increase the content of antioxidative system, the antioxidant
capacity of EM1 probably relate to its structure. Conclusion: Our study first demonstrated the nephrotoxicity induced
by Cd can be suppressed by the treatment of EM1.
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1. Introduction

Cadmium (Cd) was widely used in industrial fields, however, Cd has been reported as an important
environmental pollutant because of its extremely long half-life and classified as human carcinogen [1].
Sources of human exposure to this metal include food, water, air contaminations as well as cigarette
smoke, and alcoholic beverages [2]. Several animal studies have shown that Cd accumulates
preferentially in the hepatic and renal tissues leading to distinct pathological changes and physiological
disorders to the liver and the kidney [3-4]. Many evidences that exposure to Cd leading to the renal
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damage can be ameliorated by the antioxidant therapy support the proposal that oxidative strss play an
important role in the Cd-induced nephrotoxicity [5], and inspired the further explore for the potential
therapy using antioxidant for Cd-related diseases.

Endomorphin 1(EMI,Tyr—Pro-Trp-Phe-NHz) and endomorphin 2 (Tyr-Pro-Phe-Phe-NHz), the
endogenous p-opioid receptor agonists, were shown to be strong analgesics on acute pain[6-7]. Our group
have firstly found that EMs directly scavenge galvinoxyl radicals and AAPH-derived alkyl peroxyl
radicals, inhibit lipid peroxidation (LPO), DNA and protein oxidative damage [8], and that EMs inhibit
the oxidation of human low density lipoprotein induced by Cu and AAPH in a concentration dependent
manner, due to their free radical scavenging activities[9]. We also demonstrated that EMs can effectively
protect brain mitochondria oxidative stress induced by in vitro anoxia-reoxygenation [10]. More recently,
our study revealed that EM1 can protect the oxidative damage of mice liver induced by the intoxication of
Cd and act as an antioxidant [11]. Our data also proved that EM1 can ameliorate the toxicity effect of Cd
on rat heart (unpublished data). To wonder about whether EM1can play a role in the protection of kidney
damaged by Cd, in vivo assays have been designed and the oxidative damage markers and the
antioxidative enzyme systems have been investigated to reveal the possible pathway to suppress the renal
toxicity of mice induced by Cd.

2. Results And Discussion

The increasing evidences revealed the widely existence of Cd in our daily life and the toxicity of Cd
upon the health of human[1].The detailed mechanism of Cd toxicity and the possible therapy for
prevention and cure of Cd intoxication attract great attentions.

EM1, the in vitro free radical scavenger and in vivo antioxidant, has been shown so far to protect
against the toxicity of Cd on various tissues, including the liver and the heart. In this study, we continue
to demonstrate the protect effect of EM1 on the renal damage induced by Cd (1mg/kg, intraperitoneal
(i.p), 6 days). From the data shown in Figure 1 and 2, we can learn that the effect of Cd significantly
cause damage to lipid and protein and lead to the increased LPO (p<0.05) and protein
carboxylation(PCO)(p<0.05). However, EM1(50 1 M/kg, i.p.6days) could markedly ameliorate the
increased LPO and PCO,(p<0.05) possibly by scavenging the overproduction of free radicals and reduced
the oxidative pressure. Moreover, it is also shown that Cd can decrease the concentration of superoxide
dismutase (SOD)(p<0.01), catalase (CAT)(p<0.05), glutathione (GSH) (p<0.05) probably owing to the
damage to the antioxidant system because of the toxicology of Cd, which in consistent with our previous
study. The co-administration of EM1 can increase the levels of the SOD (p<0.05) and GSH (p<0.05),
probably because of the protection effect acting by EM1 against the intoxication of Cd. However, the
treatment of EM1 has no effect on the concentration of CAT, revealing the possible different mediation
mechanism of CAT.

According to the proposal arising from our above studies [11], we suggested that the antioxidant
capacity in vivo and free radical scavenging effect of EM1.in vitro, at least part related to the structure of
EMI. It is suggested that both the indole ring on the Trp and the side chain on the indole nucleus are
essential for the antioxidant activity of EM1. H-10 on the Trp is the most active allylic hydrogen of EM1,
which can be easily abstracted by free radicals. In addition, conjugation with —-NH on the indole would
further weaken the C—H-10 bond [8]. The Tyr1 could react with reactive oxygen radicals, forming a long-
lived tyrosyl radical attributed to the action of phenolic hydroxyl. The tyrosyl radical may react with
another tyrosyl radical, acquiring a stable dityrosine structure [12]. Hence, the structure features confer
the ability of scavenging reactive oxygen radicals to EM1 molecule directly.

In conclusion, our study provided suggestive evidence for the prolonged Cd exposure causing renal
damage can be suppressed by treatment with EM1, indicating that oxidative stress plays a critical role in
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Cd-induced nephrotoxicity.
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Fig. 1. TheThe effects of EM1 on the renal MDA (A) and PCO (B) level in Cd(Il)-exposed mice. Results are expressed as mean +
S.E.M.; n = 6-8 animals per group (*p < 0.05 vs. Control group and #p < 0.05 vs. Cd(II) group).
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Fig. 2 The effects of EM1 on the renal GSH (A),CAT(B) and SOD (C) level in Cd(IT)-exposed mice. Results are expressed as
mean+S.E.M.; n = 6-8 animals per group (**p<0.01,*p < 0.05 vs. Control group and #p < 0.05 vs. Cd(II) group).
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