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Protective effects of tetrahydroprotoberberines on ex-
perimental myocardial infarction of eats

XUAN Bo, L1 DeXing, WANG Wei' (Depart-
ment of Pharmacology. Nanjing Medical College.
Nanjing 210029, Ching)

ABSTRACT The protective effects of tetrahydro—
protoberberines {THPB), wiz., i—tetrahydropalmatine
(THP), {=stepholidine (SPD). and tetrahydrober—
berine (THB) on experimental myocardial infarction
by ligating the left coronary artery were estimated in
rats. The myocardial infarction size (MIS) was de-
termined by nitro—blue tetrazolium technique.

THP, SPD. and THB, as well as propranolol,
played a remarkable role in diminishing the MIS with-
1 24 h and decreasing the rise of creatine kinase {CK)
and aspartate aminotransferase (AST) in the serum
within 4 h after the ligation of the coronary artery.

Among these drugs., SPD provided “the myocardium
with the best protective benefit. Systolic and diastolic
blood pressures (SBP and DBPY were rapidly lowered
after SPD 2.5 mg * kg’ iv by 39.5% and 48.5%;
respectively. The wvalue of the MBPx HR x LYET
was concomitantly decreased by 35.1% in the
anaesthetized rats. The myocardial contractility and
diastolic compliance were not implicated during the
experimental regimen. The prophylactic administra.
tion of SPD 2.5 mg - kg™' improved the cardiac
bemodynamic alierations caused by ligating the lefi
coronary artery. SPD depressed the elevation of T
and LVEDP, and reduction of +dP/ dt, ... Vopo
and ¥, besides complete resistance to the reduction
of —-dP/ds,,, and LVSP, underlying the precau
tions against the damage of the myocardial
contractility and diastolic compliance, especially the
latter.
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R/E MHAABREXBMCNEERER. thi THP,
SPD Fi THB AL ULEBEMRPEN. SREN=H
B e B s/ Mk EE LIS 24 h iy MIS, HRERE
fKifiE CK # AST i, HbSPD fERIBSE. W
F8E SPD 2.5 mg * kg', ARBE A AE R
£ AT IR tERE PO AR RE M Bl 1. R AR 1
RERS IR I 1E R T U SR M E.

*@iE WERLT; Teirs: W/ SR O
ALERE; MBS REAEMEERBNE R
DOE; SRR, EER% -

Fo A E M T (f~tetrahydropalmatine,
THP), % B¢ T & & 5f /£ (+-stepholidine, SPD)
YL ARl (tetrahydroberberine, THR)) &
P9 & IR /MSE Wk % (tetrahydroprotoberberines,
THPB), RA#%H. wamsmEmR?Y.
FERFZIEH THP AAH.LERE, WHLL
Muwcagrn, M ERILMIBYCa RIKESE
M. SPD HMBBEEEMN. AXEERE
THP, SPD # THB ¥ KR LB H.LUERE
LA B SPD *0s Bllige ifh X B 1L 38 3 4 10 BEw.

MATERIALS AND METHODS

THP 825 #{t, SPD f THB
B E#E i ST e, & 3% JR(propran—
olol, Pro)t Mt HIZ . THP M
THB A H,SO, 0.1 mol- L' ##, mWHEH
KB 6 mmol- L' Bi& M, SPD A
H.SO, 005mol - L' j&RE, MERKER 6
mmol - L7 SR, LRSGAEREMNM
NaOH 1.0 mol - L™ i pH E 5.0 3B 2
1.5 mmol - L™'. IR 8 & (creatine kinase,
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CK)iA 7 & d5 32 [ Instrumentation Laborato-
ry s, K& S8 E K5 B8R (aspariate
aminotransferase. AST)i&# & i E 5 75 KR,
R,

AR &R EILERBENE
Sprague—Dawley A8 70 K. & 235+ 43
g F XM, MDA TH. HEL.
saline. solvent, Pro, THP, SPD #1 THB
. FAHLAEILE 30 min ip H FTHERZEY.
THP (5.3 mg - kg'"), SPD (5.0 mg - kg™
THB (5.1 mg - kg'"). Pro (1 mg- kg™). &
fiL/ig 1 h, eh FHHUNE TEHILMHED
+/2. DhEEFL. saline & FEMEE A&, sol
vent flE TIHEMMBIK. KHEAKARERHY
10ml - kg™ '

EAHMB &G 4hEHKERMD 1.0
ml, WML CK M AST, TEILIF 24 h HRE
WELOME. Ma.OolEFEEEMIS). X
AR B I EEFL I Selye R KBS, BEL
SR EIT 30s. HEEFLAL I Ly
BN E1L..

MIS ME HENEMENBDREE
BN REHAEELORLSELCEERE Y
EE. CK MZE: FIAH CK BFEHzE, %Hh

X[ IL 2y 5189 Monarch-2000 B Bh {6547 .

5. AST Mz=: FIAH AST i & WiE, ({22
& k.

ABRNES HFESHANE  Sprague—
Dawley KR 22 B, #H#:., 58 3171547
g. BHLo 4 solvent M1 SPD 1. L4 |
g- ke ip WEE. SEHE, ALRR, A
¥ | Hz, ¥I5& 3.5ml, HM, =Rk
BAEZSXL0EREZAEMHT 1-2mm ik
—WERZLAEEILEASRIK. £ B kiE
Amﬂﬁﬁ,MEm$.ﬁﬁE%%mbﬁk
PE;, 3EEX.LE, BSTHEEHHRESR
(YS—0.5)#E. BFE 30 min.

AR REHLARSS SI-42 Y G4

R RO L E AR TR BAIME DR

(HR). Z.OEWHELVSP). XLk %
B B (LVEDP). .0 % N kB K3 b iE &
(+ dP/ dty,,), 3) bk Uk &5 B (SBP), &3k B
(DBP), FAFKA.LZMNETREAMFRIES .
(T), FEWRMOIMB SRR BASEEE
(Vo) TOFFELC LU S85E 5 By A48 45 4
(Voae)» T E LR x 225§ fi ) = 5
FB(MBPx HR x LVET). fHfREER. M
FWMSEMHERE, #8580 KRHKkiESY SPD
25mg - kg'. FMHEHFEFO 1, 3, 55
min FIE WS E, SR AERahk. W
#£ALI5 0, 3. 5. 10, 20. 30 R 40 min H%E
S8 iEhENE. _

R ERIEEL s RS AR
IR L iR Rk A

RESULTS

HAR MIS 898 £53L/5 24 hsaline,
solvent, Pro. THP, SPD 1 THB iy MIS
(Ye)arBl 396, 35+5, 2614, 2614, 27
t7H8 2946 £RXW: THP, SPD M
THB 358 % B £ /h MIS (P<0.01). 5 Pro
HAEREEZR(P>0.05).

Mm% CK # AST i9IR  {553L4A N
i# CK fl ASTEE#9% 50115510 -
L' (=T 157£21 U L7 (n="), 5
saline 17 . ¥ % % (P<0.01). THP. SPD
M THB BIRE R EMHIEKELL)T 4 h MiE
CK 1 AST fy ¥ @, H b SPD ¥R T
THP #1 THB, %5 Pro %R HE. W Fig L.
EFKRME CK &84 327+56 10 - L
(=7, BBIKTHEILHP<005). HER
ATRERTERATE.

SPD X IE %A R B &1 X I %73 H 2
:yf A0

1 SPDHEE KB bist hFaEHg
#n Tab 1 B>, SPD2.5mg " kg' iv i SBP
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Tab 1. Effects of i—stepholidine (SPD) iv 2.5 mg - kg™ and solvent (Sol} iv S ml - kg™' on hemodynamic
paramseters in anaesthetized rats. n=11,x%*s5, ~P>0.05 *"P<0.05, °** P < 0.01 vs before.

Parameter Group Before O min 1 min 3 min 5 min 15 min
SBP. kPa Sol 149+ 3.1 137133 157+3.2° 16.0+£3.77 16.3£39° 140377
SPD 152121 92F2.4 108£3.2777 124277 14022 15.6x247
DBP, kPa Sol B.0+20 7.3x24° 88.7x24° §9x28" 9.1+27"7 T.7+2.1°
SFD 9121 A9V 61x2TS Tex24" 8.3x2737 $3x23%
+dP/ by, Sol 864+110 862+ 111* 912+ 1137 894+148" 883+ 169"  828%+2107
kPa - s SPD B8535+ 146 TI6L 1227 762x124° 307+ 143° 328 1427 866* 1287
—dP /Al Sol 447 + 66 4491957 4691997 477+101° 479+ 116" 494+ 1157
kPa - s SPD 49173 IO 127 ADTE 1T 430+ 1077 457+96" 203+ 87"
MBPxHR <xLVET Sol 16332150 1512+279" 1726+405° 18521357° 2065820 1 788+379°
> 1000 SPD 17091311 1110238677 1302488 " 1401 £405" 1545334 15302318°
kPa - bpm - ms .
Ve R ES2EMHR, LVSP. LVEDPYLH
2 : Zd . XY SPD B FRMMLE, HID
~ 100 Ck[AasT WUEER &, w95 7 90 o e B i 52
% /v solvent # 3 M) H ¥ BBV T .
g 80 1 = 2 SPD #f sk x Rik 3 /) ¥ 658 h
: oo Fig2 @, FieLmalz b, sl
.g . %Eﬁﬂpglﬂ LVSP, +dP/ drmaxa me Fa Vmat
£ 4 ¥ WG R, HHEEESLILT 40 min. [AM,
g —dP / dip,, ¢ WL TR 7 E# LVEDP W
2 . . .
. BIE#E, 7 40 min AR LSE. BWEk
£ I A g
o—gh— Lt g LA IR mm%ﬁﬁﬁﬁﬁmﬁéﬁﬁﬁlé HE TH.
Fik& T SPD 2.5mg - kg ' A 52X H
Fig 1. Effects of three tetrahydroprotoberberines

{THPB) om serum creatine kinase (CK) amd aspartate

aminotransferase {AST} activity 4 h after coronary ar-

tery ligation in rats. NS=normal salime, S=solvent,

Pro=propranoiol, SPD=/-stephplidine. THP=/

tetrahydropalmatine,  THB=tetrahydroberberine.

n=10~12. x * = " P>0.05, TP <0.05,
P01 vs NS.

1 DBP LBl FRE, 5 BUREAE 39.5% F1 48.5%
(P<001), LAFESKE. THFHK 15min
EABKELEY. dP/dr, —dP/dr,, 7
SE#HEMES TR 163%0 227%
(P<0.05). MBPxHRXLVFT 7E&#H & 0,
1, 3min s> 8 FM 35.1%, 23.9%. 18.0%,
E58ZMHKBAREEZSR. TH. Vo M

wE Rk EETL IS BT By LVSP BRE. HdP ./ di,,,
BAF TR, BRELILE 3 min S&ILAIE
HEMHEARELERP<005). V,, A V.,
F&+l )G 340 min 55 EMER. AREEERE
£ solvent # /. 1HH7 SPD fEdc# AR E Ik
L E M gEdsE. SPD 3 sz xHi bk
G Be—dP / dr,, TRE. LVEDP F&
L5 B L AR EES AT solvent . T
HEEILEE K, BREEED, HELILE
340 min 55 solvent L ERER B E. M
SPD BE 2 #% KB, Mk &5 L 5 i .0 £F 9k 4 RE
FIEFUcEtERE X #E. solvent 41571 SPD 4
1 HR., SBP. DBP f1I=HEB AL ILAE
TR
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Fig 2. Effects of /stepholidine (SPD) i¥ 2.5 mg -
kg on LVSP, LVEDP, P/ d1,_, —dP/di_.,
T, ¥V, and ¥V, after coronary artery ligation in
rats. Solvent (O), SPD (@) . a=11, x5,
"P>005 TP<005. “"TP<0.01 vs hefore,
P05, P <0.01 v solvent,

DISCUSSION

iRk MimiE CK TEkEILE 4 h
EMETE, AOEEE 4 h Ve MG M.
MIS M TEHEERE, mmiE CK

01 AST 15 % K Bt ULk i 1R 0 i B2 EE A7
B, %ZEEm¥(1.5mmol- L™ 10ml- kg™
THP. SPD #1 THB &4/ MIS tE AL M -
TEMH M 7585 (CK. AST)M &AW, SPD fE
FYsE. THPB &g FLsrME
ILA®. SPD ARB LR LAY THPB, =[#H
BARFEE. LEEENSHREN. 5A
B RARTY.

AR EREILE R TREE ™ L8R, B%
OV EETT L, A2 . £
R A £ TR EEE & a3 SPD X AR ALEF
rEREM M, Hoh TSRO E
HRERTE R AP / a1, EREED. TV,
My, EES+dP /s de,, H, ARTRBE D,
Rkl S REE B Y. SPD M IE¥E AR
BORFHEERERALSZTER, HdP/ di,,,
F B AT RE 252 USRS Z A Wi AR O AL
Fatt e AIRFER, B &Pkt REr iR,
ER R FAcERARMREPER, XK
AT WM RO E A {E 2 AN, SPD RR{K
i i &7 BP B .OULFEE R, k.ol 348
#:RERY K F IR 5 A B LA AT RE A H ARG i O
MeHL#lz —. SPD WREHEEASHRA o2
R ERLMT A &Y. SPD % THPB HfE A &S
& EERBAFRMAPLOIBEME;, {AF4%
HERRIT.
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Effects of trihexyphenidyl on slow action potentials in
guinea pig papillary muscles
JIANG Bo. ZHANG Gui—Qing, KE Jun (Depar:-

ment of Pharmacology, He—wman Medical University,
Zhengzhou 450452, China)

ABSTRACT  Effects of trihexyphenidyl {THP) were

examined on the slow action-potentials {SAP) induced

by isoproterenol (Isc}, histamine (His}), Bay k 8644
or letrodotoxin (TTX), in guinea pig papillary mus-
cles. THP 10. 50, and 100 umol - L™ depressed
the maximal upsiroke velocity (¥,,,) and the action
potential amplitude (APA) of SAP. These effects
were reversed partially by the elevation of the concen-
tration of calcium from 2.0 to 5.6 mmol - L', The
resulis snpgest that THP can inhibit calciom inflow in
myocardium.

KEY WORDS trihexyphenidyl; action potentials;
papillary muscles: Bay k 8644, retredotoxin
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(PTRBC R S F By, M 450052, hlE) (g /

BE XEF(THP) 10. 50, 100umol - L' E{EH
S AAE LIRE(so). HEEE(His). Bay k 8644 FiT
BEFETTX)ER D BERR LR EE S HTER
[ (SAPY T B kB R S E (1, e (LR 68
(APA). RBERZRBPE Ca e ¥ H 5.6 mmol -
L7 aiisorssbiotie . #7 THP HRLELLIL Ca®*
NI TEH.

x®im E#HE: HELH: LLRN, Bayk
8644: FEEEE

# ¥ % (trihexyphenidyl, THRYRA L&
BB, HALHEEERNERFRSYS
BRI R BLERES A BT, MO Lk
FHMILOHREEERTY, HALH S
Ca™" Wit F%"". . THP RE¥ K M%&. ik
RO MR ER. HALRE RS Ca ke
ME>, THP REAAHOMEEER, &£
AL Ca™ B A fal W07 A SO B B
KRALRIER A, WNET THP XM HfF ik
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