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# B B AR ERITE L EF T E 2 (TMSCA) a4 s bk o B3 2 5145 (CIRD AR A K R A9 4R 37 48 A AL, ik 445105
R SD K KA ABF R A T % L& T4(0.7 mmol/kg) N # %21 (0.7 mmol/kg) F= TMSCA 4%, P . & 71 & 41(0.35,
0.7.1.4 mmol/kg) , 44015 R, BF AR AAMK KB F FHRARAERLLEK, LA RKRAETE LY, HR 1K, &4 144, b
BF Rash, LA SR AR A LMk L CIRIER . KR 4eh 2 h AHIE22 0 G, M8 K RIRFE R 47K F 40 X Kb
P & m A 1B(IL-1B) \IL-6 A 95 37 56 B 5 o (TNF-a )8 /KT, i 4 22 o 48 A A4 B ALEF (SOD) , A =B (MDA ) | £-tH kit
A A B (GSH-Px) | it A AL S0 (CAT) 849 7K Fo K il % B AP 22 2w L6 8 T LA B B @m itk & 95 2(Bcl-2) \Bel-2 48 % X & &
(Bax) . ELAL kR & & 85 3(cleaved-caspase-3) & & A A K-F . R 5T R4 rbsk A 40 X K48 3o 8- /K 2, f 75 IL-
1B .JL-6 \ TNF-a 7K-F VA B Ji 20 22 oF MDA /K-, 4 22 2m B8 = %, Bax . cleaved-caspase-3 & & & ik K34 2 %7+ 3 (P<0.05) ; fasa
L9 SOD, GSH-Px ,CAT /K-FF= Bel-2 & & £k K -F 3 B FHIK(P<0.05), SR ML, S48 M KA LR BAFK-FH R FE
#(P<<0.05), L TMSCA4 ¥ . & # B ey 5 1E N B E3K TIT R CEF LA F -2 (P<0.05), £5if TMSC4 *f CIRIEEA! X
BB A AR AR, F AR ALH T A 5 52 K E BB | AL B4 , 3P h) A 22 2 R A K o
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Study on protective effects of twin drugs of tetramethylpyrazine-scutellarein on cerebral ischemia-
reperfusion injury model rats and its mechanism

CHEN Lina, WEN lJinlan, ZHANG Shanhui, LU Jun, ZHAO Fuhui, LONG Tiemei, DONG Li, DONG Yongxi
(School of Pharmacy, Guizhou Medical University, Guiyang 550025, China)

ABSTRACT OBJECTIVE To study the protective effects of twin drugs of tetramethylpyrazine-scutellarein (TMSC4) on cerebral
ischemia-reperfusion injury (CIRI) model rats and its mechanism. METHODS One hundred and five SD rats were randomly
divided into sham operation group, model group, scutellarein group (0.7 mmol/kg) , tetramethylpyrazine group (0.7 mmol/kg) ,
and TMSC4 low-dose, medium-dose and high-dose groups (0.35, 0.7, 1.4 mmol/kg), with 15 rats in each group. Sham operation
group and model group were given constant volume of normal saline intragastrically, and other groups were given relevant drug
intragastrically, once a day, for consecutive 14 d. Except for sham operation group, all other groups were treated to establish the
CIRI model using the thread occlusion method. After 2 hours of ischemia and 22 hours of reperfusion, the brain index and brain
water content of the rats were measured. Serum levels of interleukin 1B (IL-18), IL-6 and tumor necrosis factor a (TNF-a), the
levels of superoxide dismutase (SOD), malondialdehyde (MDA ), glutathione peroxidase (GSH-Px) and catalase (CAT) in brain
tissues, the situation of neuronal cell apoptosis, and the protein expressions of B-cell lymphoma 2 (Bcl-2) , Bcl-2-associated X
protein (Bax) and cleaved-caspase-3 were evaluated. RESULTS Compared with sham operation group, the brain index, brain
water content, the serum levels of IL-13, IL-6 and TNF-«, the levels of MDA in brain tissues, the brain cell apoptosis and the
protein expressions of Bax and cleaved-caspase-3 in model group were significantly increased (P<<0.05); the levels of SOD, GSH-
Px and CAT and the protein expression of Bcl-2 in brain tissues were significantly decreased (P<<0.05). Compared with model
group, the above indexes of rats were reversed significantly in administration groups (P<C0.05) , while the reverse effects of

TMSC4 medium-dose and high-dose groups were significantly

AESTIE [ [ AR 34 VBN H (No.81960630) ; $HH 4 better than those of scutellarein group and tetramethylpyrazine
= 2N LA AR 0T 1 . HUAS
T B AR AT (No.gzwki2021-448) s S g @oup (P=0.05). CONCLUSIONS TMSC4 has a certain

A ks SRR A A IR H (No. B4 KY F2(2021)164) protective effect in CIRI model rats, the mechanism of which
s S W-LRISUE . WISEITIA e AL S B AL K A may be related to relieving inflammatory reaction and
1T, HE:0851-88416153, E-mail: 2693189089@qq.com oxidative stress, inhibiting cell apoptosis.
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JI| & W (tertramethylpyrazine, TMP) J& 4P JE B 4 4
JII & Ligusticum chuanxiong Hort. 11§ H3 25 v it A= 4 5%
PR (S5 R DLIET 1A, B BRCE Ak i PR R FET
{EAFAE A R T RE AR |~ 2 3 AR S, IR
Hoilfa PR HH A2 BIRREI™ 7 4738 4% (scutellarin, SC) J&
5 B A W) 55 #2 K % Erigeron breviscapus (Vant.) Hand-
Mazz. T84 R0 FBE PRy I K =22 F TR T Bk
PRk 7 v e Ui LA B U B8R 45, ol N I i) 1E
X WAT 2% 2 FFFIC(SC-Ag, H45H ULIE 1B) , {H SC Al
SC-Ag HAFTERGEME 22 KIS 22 1 IRA= 901 2 AR
SRR, 2R 2 RN P AH R SO [F] (9 25 ) 22 2L B
FEZR A A LR 2 38 53 AE R AR A i b 2L 1 2
PMEE 254, B e sl ™ AR BT R 23 M . AR TR
EH A ST b DL RAR R 4 1, B3 i 3
— &5 TMP/SC-Ag 252}, H5 TMP 5 SC-Ag MLt , [k
RN 2R B R A AT A A/ B e B i T
PECI Hp AR 25 4b 5 ) 4 (TMSCA, S5F4 UL 1C) RE k3%
vh gy ik B W Jmy kb M G R o R RE T 454 (cerebral
ischemia-reperfusion injury, CIRI) #% %1 & FLI1K 47 Ry 24
fiE BRI FLAAR R L™, (H H Al 22 g HY BB 1 A
A . P, ASSCE— B WE 5T 2R 25 TMSCA X CIRI ALY
K ER A RR 2 AR P HILTR] , DASH At ol 1 P 2 vy T 7
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A. TMP B.SC-Ag C. TMSC4
E 1 TMP.SC-Ag . TMSC4 &I
1 &8
1.1 FEE

AT T 3 B ReadMax 1500 B9 EFFRAX (I
TN TS A YR A F]) ,DYY-6C R HL 1KY R 48 (ALt s
— YR RN F] ) , ChemiDocXRS HISE I A% 22 5t
(Z€[# Thermo Fisher Scientific 23 &) , TGL16M %I 25,0541
G R ILIA B2 A A PR F] ) , ZA305AS 7 4311 K-
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(VA A 25 AT PR F]) , JP-NCS3000W HU 548 75 i 21 g
AN (LR R A FR A o
1.2 FEHBKIXF

TMSC4.SC-Ag H A SE 6 = [ ™ (28 = 30 AH
TEVERGI , 4 B K T 96% ) ; TMP (41t 5 11032-118,, 4
J& =999% ) WF TEIIN T In AR LR A BRAA W 5 3 Ak
A (catalase, CAT )17 & (%5 20190415) ALY
7 4k B (superoxide dismutase, SOD) iR 7| & (4t =
20190321) . A % (malondialdehyde , MDA )i & (4t
520190315) 47 e H K 48 L AU (glutathione peroxi-
dase, GSH-Px) i 7] & (41t 5 20190218 ) 241 T g 5% 1 A,
AW TREFGEIT s 4R M 24 W (L5 20190723) \BCA &
F A & (FE5 20190618) 1 F 11 4R BE A= Yy BH A
BN ) 5 6 B 4H i ik B4 987 2 (B-cell lymphoma 2, Bcl-2)
PO A Bel-2 A5 X 2 1 (Bel-2-associated X protein,
Bax) Prid L K i PR 56 K 7 o (tumor necrosis factor-a,
TNF-a) . 4l i/ 2 18 (interleukin-13, IL-18) .IL-6 fY
it 5K B0 € W BRI 52 (BLISA) iR 7 & (4t 5 2 5
20190619.20190412,20190109, 20190115, 20190202) ]
W Tt R ERHCA PR 5 %% GAPDH 5 5 fE 4T
PR (5 0010583 1) I F 2RI = & A= W R AT BRAS 7 5
P53 1k B B K B A I 3 (cleaved-caspase-3) $iL & (it 5
ab1908) Il T 32 [&] Abcam 72 7] ; HUR 1 S AL Wy b ic 1Y
WLPEH S —Hi (A5 20000576 ) 14 T34 E CST A A
1.3 KIEENY

ST B Y M Al HE MEPE SD R, 3t 105 H L fk
(230+20) g, 5N BERFR 2= 28 sh b 44t 2h#
A PEVEATIE 5o SCXK (#4)2018-0001, ARAfF 57 28 5 M
BB R 2= B S A R D1 S5t (FIEHES 1900112)
2 FHik
2.1 SR R RIEE

14105 HK BBHAL M T AR A AR SC-Ag 4l
(0.7 mmol/kg) . TMP £H (0.7 mmol/kg) Fl TMSC4 1% . 1
A2 (0.35.,0.7, 1.4 mmol/kg) , B4l 15 H, TR
2 B2 R BRE SRR R K, A 45 K RE
B AHR 259 , 45 AR 3 5 2% SCR[T— 9] B, R 1
W HESE 14 do RKIKEZ 30 min Ji , BRISFARASN, Hax
5 L 11K PR A 1 A K BRUARG v 3 Jhko ke ZE LA A 37 CIRT K
SR AU 432 BB Zea Longa 5 2 4 43l 2= B934 b v
Xif K SR 22 D RELEATPE43 - TG A 2R, R R Ay
W RIEH S8, AT EL, 3000 s ABESE 4 iR AN T TC,
TH 1455 o] BANGERe ABAER BT IR 312 43 AT E R 1]
BT, 31 3 40 s ANBE AT T E BRIk i 458
M3 AR B 2 T RE T 4 R 2~3 41, W) 3% B i A
IHU ARG AR B R kg 809% (B s A5 1 4 5311 43 5o s
By 12 H)
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22 HARE

LR BB 2 h FRETE 22 h )5 (R 2E 2 h 5 #Ef 71
WEVE, KM DG B i, 2l SR e R 1S v,
FIF I SeF o5 R, I8 5 sh kB, & 1R 45
FIRMTHE LG, B OB LERET —80 CIfF&
FH 5 [R) A 43 5 4% 20 R SR ot ) oy 2H 2, 547 i 4 50 8% Mg
Bk A E o
2.3 KRMEIEHE S /KENNE

A6 HR R A Bk L 2, ABRIEER /N
A+ 5, R Bl o, AR5 & F 90 °CA&M P&
THEE, BAAN 8 . ARiE k= i B/ EE X 100, i &K
1 = (Jke = — i3 ) /i 8 X 100% o
2.4 KRIMFEH IL-18 IL-6 . TNF-a 7K F B8

R ELISA VESEA TR o BCAS 21 R BRUALTE #F i
s, $2 AR U B S T A I KRR T P IL-18 L IL-6
TNF-a /K-,
25 KARINZAZH SOD MDA  GSH-Px . CAT 7K FJ
i

R ATESEA TR IO 2H e 4 6 R R ik 2
LR YN PIAL 2 F , O — R Bl 2 20, A &4
FRER K AE VKU 25 0F T F 40 B | LA 3 000 r/min 5.0 10
min, WA 1T TGRS 43 13 W (IR 38 7311547 Western
blot 52 56 ) ¢ 12 59 &5 15 B 45 77 3k 0 S KRR G 4 21
SOD MDA .GSH-Px .CAT /K-,
2.6 KRR R 2 4 42 2 AR T A9 A U

K TUNEL i EA PRI . BR“2.57 300 ) 4% i) — 14
SRV R, 4% B TUNEL 40 A 8 T e i 350 5 5 P 45
DARAEHAT I 2L 0 SR IO W U 1 TR 58,
OB A PAPEY 6, RN T A A RE
HLEEI 3 AN S AT T T3, P T30 (% ) = FH
G0 ISP 34 3 S A S E 6 B8 B X 100%
2.7 KN4 A dh Bax,Bcl-2 . cleaved-caspase-3 & 5
RikKFERIH

K H Western blot i FEA TR . HUE 8 “2.57 W1 T [y
i 22153, in A EH S S £, SR )5 R BCA 5
SRR EE o BB AR SRS UEAT T e SR R 4 -
VNI T Pl B S LUK, 43 B AR P, T R, AT 5 43 S A
Bax (Fi FE B &y 1:1 000) . Bel-2 (K BEEE Ry 1:1 000) |
cleaved-caspase-3 (Fi B 4y 1:500) \GAPDH (i R i h
1:10 000) —4t, 4 *CHEE LB A T (W B2y 1
15 000) 97 2 h; DL ECL & J6HI 52 R B R R4t
AT HT, 18 3T Image JAROF BT 8 K BEAE, L H A9
EHSNSE AN KEE R ER R HREAKE, L6
HE 3Wo
2.8 FitFEFHE

K SPSS 26.0 FAF AT T o EdE L x £5 TR,
22 2 [] He 3ok FH B DML 3R T 22 0 B, AL 1D PR R bR 2R
LSD-tfa %, KK #Ea=0.05,
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3 HE
3.1 TMSC43f CIRIEE X RNIEH RS KEN
A1
SR AR AL s, AR 2H A BRI 48 BRI 5 7K 534
2 T (P<<0.05) . SBIAVZH LA, 45 45 25 20 K BRIk
& BORI I 25 7K f 14 I 25 I (P<<0.05) 3 5 SC-Ag 4 5%,
TMP 4 L, TMSC4 H s 771 i 2H R Bk 48 Z5ORI i 55 7K
T3 B R (P<<0.05), 45 WFEL,
x1 ZBAKXRBEH BRSKkERHEEMATEY
WMER(x+s,n=6)

a5 g T k% JiT% 1%
fFARL 03840.02 70584625 528071
fiA] 0.70£0.11° 8327943 3349£5.00°
SC-Agdl 053£0.04 7639+ 5.84° 1649£2.03°
T™P4 060£007° 79471738 2017£125°
TMSCAIEFIEA 0.62+0.06° 81181634 23844394
TMSC4 ] 0.49£0.05% 4365724 12194187
TMSC4 a4l 0414003 7190 %509 860+ 1,63

a: HIHRFARA LI, P<0.05;b: SEIAIZ 13, P<0.05;¢: 5SC-
Ag# H#, P<<0.05;d: 5 TMP [ #¢, P<<0.05,
3.2 TMSC4 X} CIRI 4% & X & Ifl i& & IL-18 . IL-6.,
TNF-a 7K F B0

5T AR g, SR 2H KRR i 3 IL-18  IL-6
TNF-a /K V-3 B & T1E (P<0.05) ; SHBIZH #4445
245 20 K B3 P IL-18  TL-6 . TNF-o 7K - 44 fi 35 [ A%
(P<<0.05) ; 5 SC-Ag 4 5% TMP £H 4% , TMSCA4 | 5557
2 K BT Y TL-1B L\ TL-6 , TNF-a /K - 14 & 25 B AR
(P<<0.05), &5AhLFE2,
£R2 HBAKXRIMEDIL-18.IL-6. TNF-a 7K F R &
Z£R(x+s,n=12,pg/mL)

415 IL-18 IL-6 TNF-a
A4 3558691 18.69£4.63 55.60£7.08
A 102832 15.26° 52.61£8.69° 11356 16.11°
SC-Agél 65.54 841" 33924705 76821803
T™P4 76.06£539 39051663 83594817
TMSCAIERI 4L §8.959.72° 4027705 §736£781°
TMSC4 &4 59954735 27654693 7081 £7.54%
TMSC4 F 50474861 20731497 63.7246.59%

a: ST AR LEE, P<0.05;b: SHIRAL L4E, P<0.05;¢: 5SC-
Agdl b3, P<<0.05;d: 5 TMPA L%, P<<0.05,
3.3 TMSC4 %t CIRI 4% & X FR fi 22 41 ¥f SOD . MDA .
GSH-Px . CAT 7K F #2450

ST AR e, BRI K B 214 SOD . GSH-

Px.CAT /K- i E K (P<<0.05) , MDA 7K i 2 T
i (P<<0.05) ; S5 21 b A, 45 45 25 40 K R 41 40
SOD .GSH-Px ,CAT 7K~F- 34 i 3 Tt (P<<0.05) , MDA 7K
35 5 3 BRAIR (P<<0.05) 5 5 TMP 4 b 5%, TMSCA IG5
2 K BN 2H 21 GSH-Px /K B & T (P<0.05) 5 5
SC-Ag ZHa, TMP 2H L% , TMSCA4 H | i #1420 Kk Bl 20
211 SOD .GSH-Px . CAT 7K -4 i} & Tt 55 , MDA 7K -1
BERRAL(P<0.05), 455033,
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*®3 KHAKXBKAL B SOD. MDA .GSH-Px.CAT 7k
FHRNER (xts,n=6)

il SOD/(Umg) ~ MDA/(pmollg) ~ GSH-Px/(Uimg) ~ CAT/(Ulmg)
FAH 149.75£6.5 4841063 1746£2.07 3561052
i 87541 13.89° 967+ 147 8381114 181£059°
SC-Agdl 118589.54° 7311105 1372075 255£056"
T™P4] 105424963 7984063 1041£102° 226035
TMSCAIEHI 4L 110754838 171091 12.8540.94% 2381038
TMSC4 4L 1256718475 6.59£0.76" 14.98 0,86 296+0.62<
TMSC4 FFIEH 138.06:+9.75! 6.01+0.94% 16634159 3211043

a: GIRTFARLA I, P<0.05;b: SHEAIL L4, P<0.05;¢: 5TMP
20 He 4, P<<0.05;d: 5 SC-Agd Fb 4, P<<0.05,

3.4 TMSC4 3f CIRI & K FR K fisi 57 /= 180 22 40 B ) 1=

BT K FR RN B )23 rmT D, 1) /0 e A € R 5
ST A B2 R RN Bz J2 v ot ok 2
I 2 S AR TR 2 T (P<<0.05) 5 AR
RV R, & 20 25 20 R BRI B2 J2 v e SO £t B
S AN JR TR B AR (P<<0.05) ; 5 SC-Ag
ZH B TMP 21 L3, TMSC4 H |5 58 i 2H R BRORNG B2 )23 vh
g B A 5 W S D, ol 2 2 0 T )t 2 AR
(P<<0.05), Z5H UL 1. F 2(TMSCA 5w 2H EmS ) .

o e
v o
% ©
.
wem [ - Sum
A fBRFARLH B. A2
.
50 um 50 um
s Y
C.SC-Ag4l D. TMP 41
v
\
05 ¥
50 pm 50 wm

E. TMSCW%IJ%@E F. TMSC4 E?ﬂliéﬁ
El2 &4HKFRANZE L KRR E 1440 T
3.5 TMSC4 Xt CIRI # 2 X FR i 46 42 ¥ Bax, Bel-2,
cleaved-caspase-3 & H FRiX K &0
SR F AR A e, A2 K B 2 40 Bax,
cleaved-caspase-3 £ [1 # 15 7K V-3 g 3% T 55 (P<<0.05) ,
Bel-2 # H # A 7KF 2 B R (P<<0.05) . SRR LE
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B, 45405 25 4 K RN 41 2 vf Bax | cleaved-caspase-3 45 [
TR B AR (P<0.05) , Bel-2 28 [ R 5K F 1
BETE (P<0.05)., 5 SC-Ag4H b4, TMSC4 {7 &
ZH K UK ZH 21 cleaved-caspase-3 £ [ 3R IA 7K i 3 [
il (P<<0.05) ; TMSC4 H | 5 751 8 2H K FRUG 2 41 Bax
cleaved-caspase-3 25 [1 ¢ 1A /K -4 i 2 B A (P<<0.05)
Bel-2 4 13K -3 1 2 T (P<<0.05) . 5 TMP 41
HE#, TMSC4 45 51 it 20 K B ZH 4L rh iR dR A aRak /K
S35 5 (P<<0.05) . SESR L4 K3,

F4 HBHAKXRIALRF Bax,Bel-2, cleaved-caspase-3

ERHEMNRIEELER (xt5,n=3)

Eibl] Bcl-2 Bax cleaved-caspase-3
TR 126£021 02840.02 006001
fiAg 033003 L17£020° 1184008
SC-Ag#l 082£0.09° 0.60£003° 0.78£0.09"
T™P4 0.71£0.06° 0.89£0.05° 086£0.15°
TMSC4 4 0.85+0.05" 0.66:+0.04 0.54£0,08
TMSC4 4 098:+0.11% 04340.04 0391007
TMSC4 4 1.16£0.18 0.3240,03 029006

a: GIFARL I, P<0.05;b: 5EIZ L, P<0.05;¢c: 5TMP
A H#R, P<<0.05;d: 5SC-Agdl th#g, P<<0.05,

Bax M- . 21 kDa

Bel-2 WD N s s omn o @ 26 Da

cleaved-caspase-3 & % -”’ SR W 17 kDa

GAPDH ..gm 36 kDa
o1 om N V. VW

I ABTFARE; AR - SC-Ag; IV : TMPZH ; V : TMSCA4{IX
FHE2H 5 VI TMSC4h 740 s VI TMSCA B 4 o
B3 &4 KR M4E2H 1 Bax, Bel-2. cleaved-caspase-3

EARSHKE
4 g

AR 2 T A 9 & B, R S SRR SC-Ag 5
TMP % #3925 2 TMSC4 [ 5 i P48 SC-Ag i, It
A 2 AR 2 rh 21 A B P, A K B P
G A ZA T AR DR I AE AR, R, AR
WFFEE— AT TMSC4 X CIRIBE I A LA R4 VE F &%
AL

SNE T IL-18  TNF-« F1IL-6 [ 7= A AR il 23 i
— 2L JRE B AR A, 41 3K 2 4 i PR A
BRI % CIRL, ASHIF 78 45 3 87 , TMSCA4 RS ALK
SIS P IL-18 \IL-6 . TNF-a /K-, X 15 B TMSC4 7] i
TR ARAE SN, BB R B CIR T,

FHCHIFFE B, P AL I AE AL B 0 [ Hh 3™
AL FECIRI™, SOD & —F IR A (LR , AT R4
MU 32 S8 A6 4543 ; T GSH-Px Fll CAT b 2 1941 A Ak
I, ATV B ik AR Ak S A S At 48 Ak, e CAT X
Bt S E A DG E ™ s MDA (R R B8 12 s
CIRI I§ Jit o A Ak AR FET . DRk, 0 R g 20 21
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SOD, CAT ,GSH-Px 1l MDA [ 7K - AJ L) 5z B4 AL 4

e EAR R, AFSEEE R R, TMSC4 W] T K BUi4

S SOD \GSH-Px . CAT 7/KF-, FEAIK MDA 7KF-, i3k % 1]

TMSC4 R PR ARAS Y BRI ZH 2R S AL A A

R IALPE A P R AR5 1 45 43 52 B A R v R

P20 B AR T ) FE 2R T R 2 Bel-2 il caspase K i o

A ERINIS , P T3 H Bax 2 PR AR C

LR TR , 105 caspase-9 , #E—25 1 caspase-3, I

1% 1Y caspase-3 ( Bl cleaved-caspase-3 ) 4 4 g 7 1~ A9 G 5t

PATIH -, T 3o A 0 T4 o) £ R SR P AR

FAMMER T, Bax (P2 T-RL51) F Bel-2 (HT T-AL5)

J& T Bel-2 H H %05, J&— X6 P H 3 Bel-2 3 FHd

5 Bax GBI S YR IMGI A0 T ASHTS

S5 o, TMSCA il 3 b T 98 K BURK 28 41 Bax

cleaved-caspase-3 25 135 K-, 11 Bel-2 8 3R iA7K

- I e R L T, AT B 2 AR R

o TMSC4 5 TMP . SC-Ag A & 3, Al B
R AAE PR TR Rt AL RE )y, iIX U] TMSC4
Xt CIRIBEAY R U PR 711 I SC-Ag TMP B i 25

Z5 1 Jrik , TMSCA %t CIRIA R A B A (B 1

AR FIBIL T AT BE -5 Dol S0 AT S IO SR A IS 8t A , 40

MZAMEIHT A,
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