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Anti—lipid peroxidation and protective effects of
phenytoin sodium on ischemic myocardium of mice

WANG Xiao—Wen, ZHANG Jian~Lin. ZHOU
Cheng—Ming. WANG Xuve—Fei. LIU Wen—Jie'.
ZHANG Ke—Jin (Departimtent of Pharmucology.
'Department of Electron Microscope, Xingiang Medi.
cal College. Urumgi 830034, Cluna)

ABSTRACT  lsoproterenol (Iso, 20 mg - kg™ - d "> 2
d) induced widespread and severe myocardial damages
at ultrastructural level, decreased the myocardial
Se—glutathione  peroxidase  (Se—-GSH-Px) and
superoxide dismutase {SOT)) activities, increased the
serum creatine phosphokinase (CPK) concentration
and myocardial malonialdehvde (MDA) content.
Phenytoin sodum {(Phe) 15 or 30 mg- kg' ip
pretreatment diminished the CPK release and MDA
production. protected the Se—GSH—Px activity in the
lso—induced damage of mouse heart. The
pretreatment with 30 mg - kg™' abated the reduction
of SOD activity. However. Phe 15mg - kg'' did not
show such an effect, Phe (15 or 30 mg - kg™') reduced
the ultrastructural cardiotoxiaty of [so. and the mem-
brane structure of ischemic myocardivm was
protected, The protective effects of verapamil
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pretreatment 3 mg © kg ' ip were weaker than those of
Phe on ultrastructural changes. but biochemical
changes were similar to those of Phe. The results sug-
gested that Phe possessed anti—lipid peroxidation and
protective effects on ischemic myocardium.

KEY WORDS  phenytoin; isoproterenol; verapamil,
myocardium;  ischemia: glutathione peroxidase;
superoxide dismutase. creatine kinase. electron
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JUL e i 5 60, U k47 0 K (verapumil, Ver) A
M & B . L) i 65 UL RE G BRI (ereatine
phosphokinase. CPK )0 LS s 4 - it
Artetn. MELLALGRL AR FEE. FE s
# B kit H ft ¥ 8§ (Se—glutathione
peroxidase. Se—GSH—Px). HE ft e {L Ky
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MATERIALS AND METHODS

EALC,BL 7 0) ML 85 K. fkf 20+ 320
M. BAALA S, A 17 0L Ly WREEL LR
KiINS) 0.04 ml - g st (21 RN EH ;NS 0.03
ml- g ip 30 min i sclso (kiR 20
mg - kg s (3 Ver #1: 1p Ver (Helsink. Fioland) 3
mg - kg™'. A0 oun BFosc bsu 20 mg - ke s b W
Phe ip ¢t Ll T AR AT ) 30 mg- kg A 13
mg - kg™ 30 min G sclso Wme - kg UL &
HligH -k, JE2d. #B411 d2sclso i NSIT 2
h.  fEAR BRI LR A fn By B EY A RESL L 10wl JH
BEAREE 1.0 m M Sc—GSH-Px 7M. iliLid i)
CPE #fe B, 3 BIIHE S0 H e AL MUED b, il i
LB SR

1 CASERME HREL, BRI ASGK
Lo R A 2 M B (N & NaN, 235 mmol: L7,
EDTA-Na 0.2 mmol - L™". Na.HPO-NuH.PO, &
HE 6.2 mol - L7, RFESHIAE 100, 2138

2 E{IBHRNE  BE CPK ML issyl 721
AR RHE S IS CPK MK
Encore 100 B4 1L B 55 2 #r fL 1 Baker 5 wlaf 0
CPK R #. Se~GSH-Px iGi{: B DTNB 7 #i:0n
SOD T AR =& BRI MDA B H)
TBA W (237 HEHE R MBS E 2o
CBB-SDS &',

I HENE A RAEECRH -2 oot
féy 3 A&tk i Hoffstein § SR EM
LadNO b mEsib g . fliges A, £ JEM-100
CX E s s, 0 UILAR s e 18 1 3L &G £E Bty
b AEARALATAEE 10k h

e T8l v+ v Eos, #HIRIH T o 24003,

RESULTS

Phe 31 2t BN/ N M P CPK RO
MR ki A A iE CPK ffe BY R 11 55 4 B4 A
48.9% (P<0.05). Phe ) mg - kg™ # 1 15
my - kg ALk (A AR LE 5 B S 51 4%
(P <0018 50.9% (P<0.01). if& 58
i) e W e 2 B (PS005) R BRI T E B
(P <0.0%5). Ver #1 CPK #f: ¥ W] 5 % TSk fuén
(P<001). #ILIFFEL(P>0.05) (Tab 1),

Phe 37 &8 %0 ALER 00 )63, 10 3% RO AL Se—
GSH-Px BRI  (fiLik Se—GSH—-Px i%
PEIU - mU™ ")l fin 255 00 4L BB AR 33.39%,
(P<0.05), Phe 30 mg- kg™ #LF 15 mg - kg’
S5y Wil bb B AL RS 1 R2.9% (P<000KL
81.7° (P<0.01). Han-F il # 4ALiP<0.05).
P ) BRI IE 29 P> 0.05), Ver #1H]'E 2y T
MAl(P <0.01). $:E EH4(P>0.05 (Tab 1).

LBl Se—GSH-Px iGPE(IU 7 mg protein)
i i 20 5 A VL R 41.2% (P <0.01).
Phe 30 mg - kg™, 15mg - kp! /)4l Btk
dgl LELL B B 700 (2 < 0.0 R 60% (P <0.01).
I P> 0.05). Ver #H1 Holik i 2L 58 o
60% (P <0.01), TR AL P> 0.05).

Phe X} 2.0 ANER /R &0 SOD 3%
AR B L AL SOD TR 5 IR
FEAE 17% {(P<0.05). Phe 30 mg - kg ' 41#1
Ver tH SOD 7AM: Lbdd T 4 BI3% In 18.8% K
14.2% (P<0.05), I IEHE 4 (P>0.05. i
Phe 15 mg - kg™ 41455k 4l #8 1L P>0.05.
%5 Phe 30 mg - kg ' AL P<0.05 (Tab 1).
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Tab 1. Effects ¢f phenytoin sodium {Phe) on fnyocardial superoxide dismutase (SODY. Se—glutathione peraxidase
(Se—GSH—-Px), malondialdchyde (MDA), biood Se—GSH—Px activity. and serum creatine phosphekinase (CPK)

during isopreterenol—induced myocardial ischemia in 17 mice. v 5. 7 P>0.05, TP<005, TP <00 vy Is0.
bl CPK, Se—GSH-Px, Se—GSH-Px, S50D. MDA,
me * ke U-L U mi! U . mg protein U /mgprotein  nmol / mg protein
Control 464 + 14077 1234207 1.7=-03"" 10.7+1.7° 02100877
Iso 691 + 157 g.1=25 1.0-0.3 88+ 13% 0.32-005
Ver 3 475+ 110" [3.8=24" 1l6=03"" 100+ 1.5 0.20- 006"
Phe 30 RE[ = 15437 1.7=03"" 104+21°° 0.18 - 0.04"°
Phe 15 330+ 817 ldy=24"" 16-03"" gR+11° 0.21=005""

Phe ¥t &% ANEE ML) BB ER 28 A5 R i3
S BRIRmE  Ghfzlo N HERL
ity MDA & E& FETA 15 (5P <ool.
Phe A5 [a] # B &1 B Ver 41 b fn 20 55 6% (%
37.5%. 438% K% 344% (P<000). #iLiH
#(P>0.05). #HIAITTH 4555 P>0.05) (Tab 1),

Phe 7} 80550 A0S M/ RO BRAB RN L FOAY
W EEALC I M R R TR PR
MMMHESS . DLIR ST 8BRS e, ALY A —
. ERRCORRESEYE, BN, MRS A
AL F; B 0 5 (Plate 1. A, R i #LC0 0L 280 i A&
B, WLZZHEFIRS . WLIRET 2088, AN &
by PR NSEmE 40, BRI B U ACAN R A SR b i
B, FRTERG ST b, 2Rtk R B ib k. ==
i, W, Wbk, STRATEE. BB
B k. TEEeA RS £ RO S Plate 1, B, C).

Ver 410 NUEE 5% £5 A4 M0 78 b 41 b e
. ML EREM. MARETH. Y
T B TEAM RN b, Asr e (R DR AK . R8T
B, ER. XMW (Plate 2. D). Phe A #
R AR s AL LA A M itk 3 g i 4 g 2
. MiEiEsS R, BMTRUR R PE A H0NEIA .
WURET sk oi . ahithesh s, ER
Ba), WEIERE. HERIEE Y. Ak,
HEA L WBMIEHR (Plate 2. E. F).

DISCUSSION

AT HES Ver Ime * kg™ (R Iso 5]

A o, 2 AU AL R o 4 40 15 B SR B B S T B
Wi, BREERMCAL MDA & & F1{EP SOD
S B, e R B Ve ¥
Se-GSH-Px fhith 5 B8 7 . Phe 30
me * kg BFE R [so 518 DR ML.O LA M
AF . RIEMAL R, W CPK Bk,
R 4k i L SOD. Se—GSH-Px 1G4 0
FMERERIEKE. #K Phe /5 1k B ih &
{oxygen free radical. OFR)# /™~ 2. Phe 15
mg - kg ' H R G L0 HL SOD IR P 1R
fIl. {11} Se—GSH-Px iGitt. MDA &4 &
WESHIN W 5 K & Phe fB{Ll. ATBE Phe
1B o (R 4P Se~GSH-Px & i B 1k K &5
BEEETGER AR, FiGE HEHALE.
Ver Elm B &M 1/ 3, ofs Phe EWnk &
181/ 6. H$i OFR #fEH 5 Ver 41{L).
i L O WU R g TR L T Ver.

Iso A B .Co WL 20 M 403 137 1t 22 95 L il
OFR TEH; Al fEAS g B fE Y. Iadii gk oL AL
H A Na#e 000 73" S8 Ca™ i fa
#r. IR IGO0 B ShEETS,

A Phe % OFR A4 (L 354 e L WL#8
fsk ¥y, Ml CPK MeE L &2 #x5
Phe ofREE IR E MR, ME Nab i FE™S,
il Na —Ca™ 5. FMRIRMMABA Ca’™ f147,
Al AT #F Ca™ i Vg i B OFR L.
£ 5" OFR iEERAE, Bh ks S IE R R
i fn AL A PLE]. A OB IR RGO
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