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The effect of Lacidipine on Ischemia-Reperfusion Iduced oxidative dam-
age in ovaries of female rats.
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Abstract

In this study, we investigated the effects of lacidine on XO, MDA, MPO, and GSH levels in
ovarian tissues of rats, which are subjected to ieemia and post-ischemic reperfusion. In
ovarian ischemia (Ol), ovarian ischemia-reperfusion(OIR), 2 mg/kg lacidipine + ovarian
ischemia (LOI-2), 4 mg/kg lacidipine + ovarian isckemia (LOI-4), 2 mg/kg lacidipine +ovarian
ischemia-reperfusion (LOIR-2), 4 mg/kg lacidipine +ovarian ischemia-reperfusion (LOIR-4)
and sham-operated healthy control group (HCG); XO 3.8+0.94, 13.6+0.76, 8+0.57, 5.8+ 0.60,
4.5+ 0.42, 3.6+0.55, 2.8+ 0.30 u/g, respectivelyhareas MDA, 4.8+£0.47, 13.33+ 0.66, 3.5+0.35,
3.44£0.42, 6.0+0.57, 5.3+0.61,2.8+ 0.22 umol/g piaterespectively . MPO, 6.1+ 0.60, 14.1+
0.94, 6.3+ 0.66, 6.0+ 0.73, 8.8+ 0.60, 7.5+ 0.761.66 u/g protein, respectively, while GSH
8.0+£0.73, 3.1+0.47, 8.6£0.95, 8.9+0.91, 7.1+0.66+0.76 ,9.1+0.47 nmol/g protein, respectively.
The present study, conducted on the basis of the aieanism of formation of IR injury, dem-
onstrated that lacidipine prevents ischemia-reperfgion injury in the ovarian tissues.
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Introduction oxygen radicals formed with reperfusion causesotie
dation of cell membrane lipids and the formatiortafic

Ischemia is defined as the partial or completeidapion ~ Products from lipids such as malondialdehyde (MDA)
of oxygen in the tissue induced by reduced or inmed  [4])-

blood flow. Ovarian ischemia is usually associatéth

ovarian torsion. The cessation of &rival to the tissues The literature data indicate that an increaseérirtracel-
through the bloodstream attenuates the cellulathsgis  lular C&” ions in ischemic conditions leads to the forma-
of high-energy phosphate like ATP [1]. A decrease i tion of XO that forms the basis of reperfusion mjurhis
ATP levels induces the inhibition of NAK®, ATPase indicates that calcium channel blockade may be fizale
pump and increases the intracellula’’Ceoncentrations in the prevention of I/R injury. Lacidipine, whiatre will

[2]. Increased C4 levels convert xanthine dehydroge- use in our study, is a dihydropyridine (DHP) detiivea L-
nase (XD) to xanthine oxidase (XO) in ischemicuess type calcium channel blocker [5]. Lacidipine hasete
which is catalyzed by a protease enzyme [1]. As iproduced as an anti-hypertensive drug and therdfoun
known, the first intervention which will be held the to have anti-aggregant, anti-atherogenic and steortg
ischemic ovarian tissue is to provide re-vascuddiim  oxidant effects [6,7]. In literature reviews, thewas no
(reperfusion) of tissue [3]. However, the provisiohO,  evidence of the protective effect of lacidipine @rarian
with reperfusion ensures the conversion of hypdxaet injury induced by I/R in rats. Therefore, purpodettas

to xanthine by XO in ischemic tissue, which in tleads study is to investigate the effects of lacidipine %O,

to excessive formation of free oxygen radicals sttic- MDA, MPO, and GSH levels in ovarian tissues of rats
tion in antioxidants (GSH) defense mechanisms; fide

Biomed Reslndia 2012 Volume 23 Issue 4 495



Kumbasar/Yapca//Bilen/Suleyman/Ozgeris/Borekcygda

which are subjected to ischemia and post-ischeaperr  vascular clips. Then, the ovaries of the reperfugedps
fusion. were excised and sought for XO, MDA, MPO, and GSH
levels. The biochemical results from all groups aver

Materials and Methods compared with each other.

Animals Biochemical Processes

Experimental animals were provided from Experimenta

Medical Application and Research Center at Atatunk-  Biochemical Analysis of Ovarian Tissue

versity. In this study, a total of 42 female albMéstar

rats ranging from 220 g to 230 g in weight weredu3ée Homogenates were prepared to measure the enzyme ac-
animals in groups were accommodated and fed inra ndtivity of ovarian tissues. In the supernatants inlet from
mal room temperature (22°C). Animal experimentseverthe homogenates, XO, MDA, MPO, GSH and enzyme
performed in accordance with the national guidelifer ~ activities were detected by using appropriate magho
the use and care of laboratory animals and apprbyed based on the literature.

the local animal care committee of Ataturk Univirsi

Erzurum, Turkey (NO: B.30.2.ATA.0.01.02/-2654 Date:Preparation of Samp|es

29.06.2012).

At this stage of the study, O2samples were taken from
Chemicals each of extracted ovaries. While the ovaries wermdet

went homogenization withmL 1.15% KCI buffer per
Thiopental sodium and Lacidipine were provided By | each gram for MDA, the tissues extracted for 46d
Ulagay, Turkey, Glaxo Smith Kline Istanbul, Turkey GSH analysis were washed with isotonic sodium dihdor

respectively that was used in the experiment. solution, and then completed tmPwith phosphate buffer
of pH = 7.5 and homogenized in ice cold. Then, they were
General Procedure centrifuged at 1000€pm for 15 minutes a#i°C. The su-

Prior to surgical procedures, pharmacological érpamt-  pernatant was used as an analyzing sample.

tal animals were divided into 7 groups as ovarsuhé-

mia (Ol), ovarian ischemia-reperfusion (OIR), 2 kag/ Determination of Xanthine Oxidase (XO) Activity
lacidipine + ovarian ischemia (LOI-2), 4 mg/kg ldigine  Xanthine oxidase (XQEC 1.1.3.2) activity was measured
+ ovarian ischemia (LOI-4), 2 mg/kg lacidipine +ashan  according to Prajda and Weber's principle of thecsp-
ischemia-reperfusion (LOIR-2), 4 mg/kg lacidipine +photometric assay of the increase in absorban2@3atm
ovarian ischemia-reperfusion (LOIR-4) and sham-during the formation of xanthine-uric acid [8].

operated healthy control group (HCG).

Malondialdehyde (MDA) Determination
Surgical and Pharmacological Procedures The method developed by Ohkawa H et al. is based o
Surgical procedures on rats were performed under 2Be spectrophotometric assay of the absorbancenkf p
mg/kg intra-peritoneal (ip) thiopental sodium ahesia colored complex generated by MDA and thiobarbituric
under sterile conditions in appropriate laboratoopdi- acid (TBA) at high temperature (9€), at a wavelength
tions. After all groups of rats after were anesteet, they of 532nm([9].
were kept waiting for the appropriate time for scad
intervention. One hour before applying anesthasitheé  Determination of Myeloperoxidase (MPO) Activity
groups LOI-2, LOI-4, LOIR-2 and LOIR-4, lacidipine MPO activity was measured according to the modified
was orally injected. Time period during which thenaals  method of Bradley et al. The homogenized samples we
remained in supine position is considered to beapg@o-  frozen and centrifuged at 15@tfor 10 min at 4C. MPO
priate time for surgical intervention. During ttperiod,  activity in the supernatant was determined by agldid0
ovaries of rats were accessed by a 2-2.5 cm lowgrlo mL of the supernatant to 1AL of 10 mmol/L phosphate
abdominal vertical incision. Then, a vascular ocvas buffer (pH 6.0) and 1mL of 1.5 mmol/L o-dianisidine
placed at the inferior part of the right ovary afsin Ol,  hydrochloride containing 0.0005%wt{vol) hydrogen
OIR, LOI-2, LOI-4, LOIR-2 and LOIR-4 groups and peroxide. The changes in absorbance at @&®f each
ischemia was induced for three hours. No ischendad- sample were recorded on WV-vis spectrophotometer
tion was performed in the ovaries of healthy cdrdroup  [10].
(HCG). At the end of this period, ovaries of Ol, ED

and LOI-4 groups were removed out and taken undgbetermination of Total Glutathione (GSH)
examination. In OIR, LOIR-2 and LOIR-4 groups, repe According to the method studied by Sedlak J et al.,
fusion was achieved for two hours after removing th pTNB [5,5 "-Ditiyobis (2-nitrobenzoic acid)] in theeas-
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uring environment is a disulfide chromogen and itgad MDA
reduced by sulfhydryl-group compounds. The yellow (umol/g protein)
color formed during the reduction is measured spect 14
photometrically at 412m(11).

14

All data were analysed by one-way analysis of vaxa 12
(ANOVA) using SPSS 18.0 software. Differences among
groups were obtained using the LSD option and figni
cance was declared at p < 0.05. Results are thasriea g
standard error of the mean.

Results 4 -
As seen from Figure 1 lasidipin 2 and 4 mg / kgedo 1 I I t

were prevented significantly the increased XO lewadter
ischemia and ischemia-reperfusion in the ovaridso A OIR L012 L01-4 L01R2 LOIR—" HCG
dose dependendly Lacidipine was decreased MDAdevel

due to ovary ischemia and ischemia-reperfusionufieig

2). As shown in Figure 3, MPO activity was neaiigt Figure2. Refers*p< 0.05, ** p<0.001, ** p<
same as the only Ol group and HCG group, but it wa8.0001. Ovarian ischemia (Ol), ovarian ischemia-
significantly increased in the OIR group. reperfusion (OIR), 2 mg/kg lacidipine + ovarian ignia
(LOI-2), 4 mg/kg lacidipine + ovarian ischemia (L-@),

2 mg/kg lacidipine + ovarian ischemia-reperfusion
(LOIR-2), 4 mg/kg lacidipine + ovarian ischemia-
reperfusion (LOIR-4) and sham-operated healthy rmbnt
group (HCG).

= b

Lacidipine was prevented the MPO activity which was
increased by reperfusion. Again Lacidipine 2 amdgikg
doses were significantly increased the GSH levelthé
ischaemia-reperfusion induced ovary tissue when wi
compared with the OIR group (Figure 4).
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Figure3. Refers * p<  0.05, *** p< 0.0001. Ovarian
Figurel. Refers*p< 0.05, *** p< 0.0001. Ovarian ischemia (Ol), ovarian ischemia-reperfusion (OIR),
ischemia (Ol), ovarian ischemia-reperfusion (OIR), mg/kg lacidipine + ovarian ischemia (LOI-2), 4 mg/k
mg/kg lacidipine + ovarian ischemia (LOI-2), 4 mg/k lacidipine + ovarian ischemia (LOI-4), 2 mg/kg ldip-
lacidipine + ovarian ischemia (LOI-4), 2 mg/kg ld- ine + ovarian ischemia-reperfusion (LOIR-2), 4 nyg/k
ine + ovarian ischemia-reperfusion (LOIR-2), 4 nw/k lacidipine + ovarian ischemia-reperfusion (LOIR-dhd
lacidipine + ovarian ischemia-reperfusion (LOIR-ahd  sham-operated healthy control group (HCG).
sham-operated healthy control group (HCG).
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GSH the lipid peroxidation, MDA, is a three-carbon digthyde
(nmol/g protein) formed by the division of polyunsaturated fatty dsci
incurred to peroxidation. MDA is widely used asiadi-
cator of oxidative status. In the biological enwingent,

MDA exists as bound to the NHand / or SH groups
macro-molecules or in free form. Increased productf

MDA results in membrane changes and damage, such as
ion transport, enzyme activity, and aggregationttod
components of the cell surface [15]. Lacidipinengig

o
=

cantly inhibited the decrease of GSH in the damaged
ovarian tissues generated ovarian ischemia and- post
ischemic reperfusion. GSH, as is known, is an irtgur
antioxidant compound that protects the tissuesnagai
oxidative damage. GSH maintains the reduced sthte o
sulfhydryl (-SH) groups of proteins and protectstpins
Figure 4. Refers *** p< 0.0001. Ovarian ischemia (Ol), against oxidation. In addition, GSH provides theosii-
ovarian ischemia-reperfusion (OIR), 2 mg/kg lacidgp+  cation of foreign compounds and the transport oinam
ovarian ischemia (LOI-2), 4 mg/kg lacidipine + oiar  acids through the membranes, allowing the proteatib
ischemia (LOI-4), 2 mg/kg lacidipine + ovarian ischia-  the tissues from the oxidative stress [16]. Pagtasic
reperfusion (LOIR-2), 4 mg/kg lacidipine + ovarian reperfusion has experimentally been demonstrated to
ischemia-reperfusion (LOIR-4) and sham-operatectause severe damage to the ovary and other tigkties

L= Y L - N - -]

01 OIR LOI-2 LOI4 LOIR-2 LOIR-4 HCG

healthy control group (HCG). 18]. Lacidipine doses have significantly inhibitede
. . increasing levels of XO, MDA and MPO in the ovarian
Discussion tissues subjected to post-ischemic reperfusion. MO

In this study, we investigated the effects of lgmite on  tivity was almost the same in Ol, LOI-2, LOI-4 acon-
X0, MDA, MPO, and GSH levels in ovarian tissues oftrol groups, while was much higher in OIR group evhi
rats, which are subjected to ischemia and poseisah Was subjected to reperfusion. MPO's are known to be
reperfusion. The results of the study demonstrateth- Secreted from the activated polymorphonuclear leuko
tistically significant increase in XO enzyme advin Ol cytes (PMNL). In ischemia-reperfusion injury, aetion
group when Compared to the hea|thy control grOUIE T of PMNL, chemotaxis and Ieukocyte adhesion OCCQ]'. [1
XO enzyme activity is known to play an importanersm ~ XO also has been found to participate in the prodnof
the mechanism of ischemia-reperfusion injury [4J0 X chemotactic factors [20]. MPO, which is releasedttoy
enzyme was shown to be a source producing oxygen fractivation of neutrophils, reduces hydrogen perexid
radicals [1]. As mentioned above, an increase inl&@®  hypochlorous acid in the presence of chloride idt.

els in ischemic tissues arises from the intracallinflux ~ Pochlorous acid is a strong oxidant and can eastyt
and excessive deposition €dons [12]. Significantly ~With many biological molecules, leading to tissaendge
lower levels of XO activity in Lacidipine-treateschemic ~ [21].

ovarian tissues had been detected when we comparBﬂANL is known to have a role in the exacerbationhef

\é)vitir(;z;rrwl'?aog:ar?{ogﬁd Izﬁlssldrféﬁ'l? V‘:/Vaass ;agggrg:ng;g:idut?e inflammation. Studies conducted_ sh_owed a cor_re1atio
7] ’ between the degree of PMNL activation and the sgver
' of reperfusion injury [22]. Post-ischemic tissuesduce

There was no significant increase in the leveldimél  inflammatory mediators which could activate PMNB]2
peroxidation product MDA and no significant deceeas  Experimental studies have shown that calcium icmgeh
GSH levels in lacidipine-treated LOI-2 and LOI-4gps. an important role in the activation of PMNLs [24].
However, MDA levels were much higher in the OIRIschemia-induced increase in intracellular calciewels
group than the OI group, whereas GSH levels warado leads to the activation cyclooxygenase-2 (COX-2) en
to be lower. This can be attributed to the produrctdf zyme and the release of proinflammatory prostagfend
insufficient amounts of oxygen radicals unlessriyger- and free oxygen radicals [25, 26]. In the literafuanti-
fusion is ensured. Tok et al. also showed that Ismainflammatory activity has been indicated to arismf the
amounts of oxidant parameters are formed duringeisc suppression of COX-2 enzyme [27]. Lacidipine hasrbe
mia and a much greater amount of oxidant paramaters reported to significantly suppress the an expertaleat
produced after re-oxygenation of tissues in theefelp  model of inflammation at 2 mg/kg and 4 mg/kg doses
sion period [13]. Prior studies have also showeat th [28]. This literature data suggests that lacidipimaibits
MDA levels are further increased with reperfusion,the ovarian ischemic and post-ischemic reperfusion
whereas GSH levels are decreased in the ovarigmeis ries via both its antioxidant and anti-inflammatativi-
subjected only to ischemia [14]. The final compdneih ties.
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Conclusion

1-Oxidative damage in the ovarian tissue resulfrogn  11.

the post-ischemic reperfusion injury has been dedre
much more severe than resulting from ischemic damag
only.

12.

2-In ischemic ovarian tissue, biochemical paranseter

reflecting oxidative stress have increased everemath 13,

reperfusion, whereas antioxidant parameters have de
creased.

3-The present study, conducted on the basis of thgg.

mechanism of formation of IR injury, demonstratedtt
lacidipine prevents ischemia-reperfusion injury time
ovarian tissues.

Finding the Lacidipine effective on ovarian ischami 45

reperfusion damage means this therapy can be useful
ovarian torsion damage treatment clinically.
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