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E By(TXB,)Hl 6-M-H({ 5|} & Fla (6-Keto-PGF,,) i
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(#5.010401),

()EBZHH,

BRBEEZRMR 18 R MM, AE 1433+
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B ATHHEH(SC-3 M, LRETFRE ), A
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@ O WLk i 7R BE K0 LSk i 8 BRI B 0 2 . 4 B
FaE 1 FatE e RO EBRE, X0 RS E
5 30 MARI AT AT, U S-TEARKTF 2mv K
FIdr b, B OB EES-TREA® S mv
Y-ST) ROAskmyEE (S-TERAFLESHEIN-
ST),

@ LCUREE BN E, AEHEEaREE

=

CONTROL RE ISCHEMIA 3 REPERFUSION

30 min min

|

15 3
*
v

—

2
*
v

>
T B

1

e

0
* *x
v

0
*
v v

<3

% 2 /& CK.CK-MB.LDH.## fo ¥ ET.TXB,.6-keto-PGF,,
VYECG
AS PR B AR R E

1 SCEHR(EMA

(World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica] 7



2006 F/)\&E ZETH *Vol.8 No2

BT R G X2 N-BT B8 090 I K (41 5L 347 43
W, R A A O LB B FE X (N-BT E X )5
X (N-BT e X)) (1B B RO @A, L
ERHRAAEAREER, HEERXS50E RS

LEEENE L,

Gzh F bk E A& R EWE,

3. it FL R

THEPOR A xes R LRARAGEAHBEHR
A BRE AT Z 047 .

-5 R

1. o B ERHFEEEHEHERL

(1)B ) B % 4t 7%t PUBR ¥ B (CK ) . WUES % B8 B
o 8 (CK-MB) & $LEE AL 5085 (LDH ) 8 F A1 o

R LFE 1~3, LUB M 60 min B LK & HB
YWH CK.CK-MB X IDH S BHEEAR, 585
{5 1l BT AR HG A 48 1 B L (P<0.05 B 0.01) A
FHEMENEKX -FBSES S, BV
oMl LBt As, SEBAMT, 8

v BV S 10mg 3B kg W B ALBE B B M 120
min . 180 min 1 240 min it CK #1 CK-MB & t (¥ 7t
B OHASEMEES (P<0.05 1 P<0.01); BB
S5 meg 52 B Y /kg B A L M AR LT A 04
Aag BSEMNANETEEEER(P>0.05).
BYRAFAMAEHYTHRMHE 120,180,
240min B LDH A&, SHEAEHALKBRA R E
2 J (P<0.05),

()R Bk s WA & (ET). 4% (TXB,)
& 6-BR-37 5 Bk % (6-Keto-PGF )& ¢4 % "h .

LR E 4~7, 4 R R 3B 60 min, % 4l
HYNEANERSBHEEFAE, SMATH &
HEEBELER(P<0.050.01), HEERFET T &3
— A6, BOREHBESEARE B EMWHE
B, SEREHLE, 10 g BB/ NIEATEE
M EEE)S 15 min. 30 min 60 min B ET 89 7 &
(P<0.05), TXB, #1fl 60 min /5 tb & & A & , BT
FEEAR4ZAR RO B EHBE G B EF MK
&, E¥EESS 15 min .30 min 180 min Al 240 min

®1 WDRUR ENEAGRBKED CK EEEWLHR(WL,145,n=6)

K -3
e NE &

38 Y i

Baw 60 min 15 min 30 min

60 min 120 min 180 min 240 nun

B Imlkg 3470 +89.8  637.17£175.80*" 802.77+140.18**
AR Smg/kg 3022 £65.1

4R 10mg/kg 460.0 £210.3  837.17 +366.38"  839.67+308.01"

763.67£197.78*  102083132137*%  1127.501345.71*F  1238.00+360.74°%  1389.831463.27**
980.33 £ 324.02**

1078.00£170.50**  1281.67+226.18**  1460.93£258.43** 1678831 440.49** 209467+ 306.49""

1571.67 £ 436.84"%  1727.831296.93""

1173.83£346.37**  1137.174£231.80*** 1189.33+131.08"** 1311.00+ 241.11**™

#£2 O VR &R E AR REKED CK-MB F TR { WL, v+s ,n=6)

. g E9 33 S Bt
S 60 min 15 min 30 min 60 min 120 min 180 min 240 min
BAE  Imbkg 4496711003 81650 £21260%* 107853 £317.77** 131227 £326.18™* 138279 £318.42"*  1890.85 £377.61**  2074.43 £44945**  2287.99 1474.46*
RIYE Smghg 4430016578 76887 £21339*  1060.30 £35081* 110497 £269.50%*  1464.80 £355.46*  1583.00 £270.78*  1823.00 £361.44" 201540 451.06*
4k l0mghg 59600 24061 81307 £211.90*  1080.80 £377.50* 119277 £37897** 121840 £211.19* 133258 £244.87** 145763 +41553**  1555.15 £550.60"

%3 OB E &R B SR BKRMN LDH iE 4R (WL, xts ,n=6)

RE b paE#E
a3 ELk 2 )
EYY ) 60 min 15 min 30 min 60 min 120 min 180 min 240 min
By Imlfkg 5151168 764 £182* 959 £35.9* 119.3 £48.5* 13744554 1626 164.5* 154.2 167.8* 1364 £44.7°
LIR Smg/kg 605 9.7 68.2 +14.1* 884 £288* 112.1 +40.7** 9744356 94.0£30.6* 853 £314* 83.1 £19.5"
MR 10mg/kg 81.8 £25.6 916 £159* 1254 £21.1* 144.7 41.6* 107.1126.8 98.3420.6' 904 £16.9" 879 £14.6'
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RUBEHBNIMENRANBEASERALE
Xt TXB, B M B4 B % & X (P<0.05 & 0.01), L
AL 8% ifi 60min Bf 6 —Keto -PGF,, & 6 —Keto ~PGF,,/
TXB, WEAFM TR, BS5GkOMMALXTET%E
L BEER_HEH—LHRE EEESH Y 56
MATHLEE BEZER ;10 mg BB Y/kg FIBARY
BESBETHE I 6-Keto-PCF,, WEE . B
6-Keto-PGF,/TXB, L , 5 EMA LUK A B EXER
(P<0.05 5 0.01),

2. RGPS bt R (OSSR & B AT R ) 64 H R

(RS A2 E (T -ST) M #H A,

FREZW, LM 60min RAFYE ZE R
B8 Ry LB, P 8 O S S 4 3h W A0 LBk I AR

BE(X-ST)R#ERE, XRANEBH ST B XIEE
&, 56m 60min Bt H AR, WA BEER (P<
0.05~0.001) , SR H &, B YD B FE S 10mg 32
B Y /kg AT H ¥ F 5 30min F1 60min B B K .0 UL
BRNBEEREAE, FEEER (P<0.05), A¥EHE
120min J5 , & 41 30 7 84 .0 JUL B3k 1t 72 BE A .00 S i e 1)
SWMEFEAEEE, RN BELEB/BERM
(R%&8),

(2) 5 Ko UL do 38 B (N-ST) 85 %061

HRNEKRI, BEIBEEAIYH LN NT
Bl (N-ST)RZ W /N, XRIHK ST B & 05 &
BREH A, St 60min B 5§ MK, WERE
# 7 (P<0.05~0.001), By BESTH 10mg # B/

£4 ONBRNBETERESERBERNR ET S REXHR(pg/ml, x15,n0=6)

s W RE £33 ShflE
fay 60 min 15 min 30 min 60 min 120 min 180 min 240 min
g Imikg 6241282 1086+348**  1327s579%" 14218624 13154725 125.6+76.0* 13584872* 173.821165*
L 2. Smg/kg 56.5+224 104.9:183* 81.0:23.2 73.0£199 23311 733:21.1 83.5:30.0 87.0+425
ETE 10mghg 5924197 88.5436.5* £9.4:207° T1.3:288° 64.2430.0° 707218 18.8:246 74,0292
x5 CONROBEETENBERDREBKRDLE TXB, &R HR(pg/ml, 2t ,n=6)
- Wi £ 3 'Y 3 PET 3
Ba 60 min 15 min 30 min 60 min 120 min 180 min 240 min
gam Imlkg 17200:2004  1975.7:238%  2UBA9+1277* 2U07.1£2273*  20673:2000%  21019:1789%F  2124541852%  21673+2285"
L 3 Smg/kg 1718583624 201972532 1844082235 17714:2046' 1861112908  19080:3388 180894064 1658424703
AR 10mg/kg 1730242050 2020.1:269.8* 1879843121  17925:3054  19685:1504  19188:3007 179062386 1825312580
6 0GR T E A ] A MK 6-Keto-PGF), & IR KR ( pg/ml, x5 ,n=6)
x5 i PIET 3
it H¥
L34 60 min 15 min 30 min 60 min 120 min 180 min 240 min
L) 1mlkg 260998083 2000049458  19638:9454  13020:7TR0**  13564:7278%*  1565.0:6264%%  1T133£708.1% 202184721
LT REMR Smg/kg 20617610934 1863419666 14250410966  1583.1£1029.1  18845:11798 18915611999 21987412448  2688.5:1498.3
AR 10mg/kg 29200:6090  26428:9889  23842:10480  23392:10316 25845110153 27735:1159.6°  29609:13702  R2157:1171Y
#:7 OMNGRMBEEEEAMIE 6-Keto-PGF,, / TXB, b TR (225 ,n=6)
s ng RE kb LYEY 5
So¥ 60 min 15 min 30 min 60 min 120 min 180 min 240 min
an Imlkg 1.533:0.509 1.010:0.405 0897:0408*  0630:0401%*  0666:0366**  0762:0.334"  0826:0375*  0951:0.291"
LHE Smg/kg 130410815 0.9210.474 0.750£0.503 0.876£0.500 1.009:0.559 1.038£0.690 1277:0.714 1.671:0.807
33 10mghg 1.692:0.312 1.27410.379 1.234:0468*  1.283:0.532 1.304:0.495" 1.419+0.555" 1.643:0.720" 1.715:0.461%
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kg A F H ¥ £ /5 30min A 60min ¥ /) 0> UL BR 1L 7
B(N-ST)EHWE SHUAHKEAREER (P<
0.05),

(3)2F X WLAR ST 38 B (N-BT £ & &2 2 )6 ¥
o

ZRLEI0,UEEHAHAE N-BT AR ER
O WILRE BE 35 B, B 50U 28 Bl 9 0 IR 38 X 43 31 o o0 B
Kol 8.322.6%H 25.6+7.4% ; B U B 1E S B
AFBAWAB/NSY OB X ER, HAEMHR
BEMGE, SERA LY BEHEER (P<0.05),

3. 5K ke AL TN

RILE 11~13, HAHZ YA LM 60min
HEER, SIBKkNESEZEMEY TRMOGA R
e RHEEOCNEERN M BEXET¥EX, B

DBREHBHEAMNEANYNIRKDLESRELAE
B SRAFEE, HEknASEHFETRE 15min,
30min ,60min B 5 Bk i AT 4 3% & B 3% (P<0.05), )
Bk ES B EEMA TH B 56k M0 e 8 s
(P<0.05) , A H LU EER THEFVHEMENE
2

= &

SHEOMBRLDEEEFRGRE - TEREOKHE
A E TR B R T 05 R 04D A X R i 40 4150
J 40 Mo B 3 4, 3 f 5 X O B R A B R SR B R B9
B, 6 MR A BE A SE R4 A, LR M BB (CK)S
CHRETEHN OCUMBHAAS LU LNAK
HNE .0 IR A B CK W H 1 i b TE

#3 RSEFHBENROMEMERE( T -ST)HRW(xts,n=6)

i L3 EY 51
a5 8 3 .
60 min 15 min 30 min 60 min 120 min 180 min 240 min
#Aa imifkg 2930049321 67.33:41724%F 523383609 2000:2006*** 156741800 131742657 103341928
AR Smg/kg 275.80+87.05 119.40£94.42* A200:5198°°F  2260£3730°*%  1040:2007°FF 1200:1602%*F 134001 T4
4R 10mg/kg 22633£94.06 53.33:46.04* 7.5069.40*** 20043.16*** 383515 283£4.40*™ 1I7£183**
F£9  BDEESBA RO SR M EE( N-ST) A9 RM( x5 ,n=6)
- N b ShEAE
60 min 15 min 30 min 60 min 120 min 180 min 240 min
Bya Imlikg 26141719 11.50+8.04* 13.50¢7.01 10334781 8.33£7.81"* 383£7.96"* 3331641
LR Smg/kg 2700268 16.83£7.03** 11.5010.09** 9.33511.43* 7.17810.93** 767:10.89** 750£1037*
At 10mg/kg 24831299 93346.77%** 21742794 0.50£0.84***# 1.17£1.60*** 083£133** 033£052***
® 10 HHEAXRSMONFIETEEEM(22s,n0=6)
mrl M¥hg SHEEE S B &R mm’ S EHR mm? REE G mm’ RER/ISRE REE/NWE
[3: 73 3ml 9284219 13166.55£18809 4281147805 1086.84335.0 8326 25,6474
L Riadtik Smg 84.4:184 11123.00:2564.8 3999.4+587.7 479.1£199.1 47428 124460
L1531 10mg 84.418.2 11963.02£2342.8 4055.34863.0 592.11233.2" 50438 13.4176°
F11 O BNGR I A& A ) AR B M A IEAARR (x5, g/dl,n=6)

s e *> e BERAE

S 60 min 15 min 30 min 60 min 120 min 180 min 240 min
Bl Imlkg 11429 122436 124438 122431 120435 125431 13.1£30 12.125.1
8. Smyfkg 118409 127104 123105 124£10 12413 132415 133¢1.5* 137212
4 10mg/kg 10.7+4.1 114244 11.0+42 10740 101138 11.0:4.0 113:43 114445
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WA®, mE CKEHRE, RO RGRE 5
LA CK 9B AT LU 7B & 0 UL 40 B 3R FE a0 UL 48 B
BOEBEERMO— R 9, CK-MBHEHELRE#
%, CK ERER OB G B0, e L At
DUAESEN AR ER R, LDH E—F Mg,
FERETHRES, RA YR MEZIHG,
WEEMEN, KK+ LDH 4 KBBR B A,
CMARABEHEL BB IESR CUFEER
FEOBELSIBRE EXEAT, ONEES
AERBREERER GHELNDESEREBN 5%
R R T AR, ATP 0 R B RS, 45
PYHR EAREREEER R ARR, SR
AP ESG EH, CK.LDH KE R HE© & CK.
CK-MB #1 LDH & & M Ol HEERGHEE
iz, ALRBRWERCUNRLDBEEEG, CNEER
#hn,CK.CK-MB M LDH #EHEEAS R E T
ST AT EEMA S, KON E , iE 9 R
VDRESENS OB EEERGE —ENEP
fER

I & P9 B 41 B fE 7= 4= PGLET # TXA, £ £ &
mEEEDR, EMNMEOLENEEERATERANE
EHMR> B TFTXEYHRERMSEEMENZ
B8 EAER R T X & & 45 Th e 5 i % K Bh
HESEXANATRE, XXNRABEF MBEFEIFN
ABEYE+HER U ALKESE ET.PCL,

AR =Y 6-8 515 8% & (6~keto—PGF,, ) &
TXA, BAAH ™4 TXB, EEHYF, WEKELN
SR FE S R P AL R Y B S
W, B3R R BV I8 A G X0 UL R i 7 B v B
EHET.TXB, BHEFE AR S WH ER, Fofaig
&1 Uil 3% 6 - B 5] AR &K (6-Keto~PGF,) B 7K F #1 6~
Keto—PGF,./TXB, HAH , iX U 84 88 ¥ 18 i 4 o %o it %
FHYRHBREA—-EWNATER, S EE LTS
GThRE R SRR E 00 I Y 0 I, B 4 R m B Bk 7
BEBRAGHELOERFAE —EE YL,

oA B e P A 0 A0 UL N-BT 3 68 2.0 8 58
% B 5T T2 P Ok A B0 AL GR O 3F BT 6 L 8T 5 Y
eAr. ALRHR T BB SO UG m
BERXWHEEHEm, SREHHEONGRM
60min HXAFYVC LB RHAEKW.CAE M, FiHEE
FEESNPH.CE MR (X -ST)REWEB, &
BAHEH ST BB RIEF ST BRI B B0 SME R
HAEBE S, SEMNALKR BRYBRTEHRTHEE
¥ S5 5 (30min 1 60min ) B B B 28 3 & 5.0 8
HFPER REREDT 180min FO/EBRERY
OB MEEERNMNEZEZRLER, BEALREE
BOMPRENERER, “EHAELHEM Bk
MELEERNMMNELAERDI,

PL b L5645 R B 31U BB v 5 T O DL Bk il
BEEHGAAHEMNEPER I SHATHE

R 12 OULER M 7T A BB AR I 4 & A TR (555, g/d] n=6 )

AE 'y YR Y F
& 8 3 _ _ _ .
1 3.1 60 min 15 min 30 min 60 min 120 min 180 min 240 min
HAam Imlikg 5684252 6071284 6.90:2.59 6.35£2.34 6.6042.42 6.5242.44 6824231 6331336
E 323 Smefkg 5874285 8.10£247 7674284 8.50+2.18* 8.4811 86" 8271226 7531239 7524243
EME 10mg/kg 333190 4024283 5471260 5.00£2.17* 4735209 512180 5.13£2.30 5531261
£ 13 LULSR I E AR E AR Hk O HE R E TR (vt , g/dl,n=6)
B 3] PIED ¥
as) ¥ ) - - - - -
P3N ) 60 min 15 min 30 min 60 min 120 min 180 min 240 min
Hem Imifkg 5.68:3.16 6.17:4.22 5.53£3.48 5.87:2.63 542:3.03 5.97:1.93 6.281.74 5.80£3.02
2R Smelkg 5.882.30 4.60+2.37 458268 390:2.64 395¢1.33 495259 5721265 6174323
Ak 10mg/kg 1351321 740£3.61 552+185* 5674229 5.3842.36 5.8342.66 6.15£2.89 590£2.30
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The protective effects of hawthorn extraction on acute myocardium ischemia and reperfusion injury
Fu Jianhua, Li Peng, Li Xinzhi, Liv Jianxun
(Department of Basic Medicine Science, Xiyuan Hospital, China A cademy of
Chinese Medical Sciences, Beijing 100091)

To study the protective effects of hawthorn extraction (ZSZ) on acute myocardial ischemic and reperfusion injury
in anaesthetic dogs. Method: The acute ischemic and reperfusion injury models were made by ligation and relax of left
anterior descending(LAD) artery. The experiments adopted epicardiogram mapping to measure the scope and degree of
myocardial ischemia, quantitative histologic assay (nitroblue tetrazolium, N-BT stain) to determine the size of myocar-
dial infarction. The endothelin (ET), thromboxane B, (TXB,) and 6—Keto—-PGF), was measured by radiocimmunological
assay. And analysis of serum myocardial enzyme(CK ,CK~MB LDH) )was measured by auto clinical chemistry analyz-
er. Result: ZSZ was showed to obviously alleviate the degree of myocardial ischemia (2—ST) and narrow the ischemic
area indicated by N-BT staining. In addition, ZSZ could reduce CK.CK-MB .LDH, inhibit the ET and TXB, release,
increase plasma 6—Keto—PGF,,, reducing myocardial oxygen consumption induced by ischemic and reperfusion. Con-
clusion: ZSZ demonstrated to attenuate the damage subjected to myocardial ischemic and reperfusion injury,which may
be due to its function of inhibiting the ET and TXA,; release, increasing 6—Keto-PGF,,, reducing myocardial oxygen
consumption and then protecting myocardial.

Key Words: hawthorn extraction, myocardial ischemic and reperfusion, myocardial oxygen consumption, en-

dothelin; thromboxane B,, epicardiogram
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