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W AN WMAPBEFNARCUSL-FEECHAEHER. A2 RASALAERSBEMEE 15
min, B#EE 45 min HHEKXBOCEO-FREESEY, W E 1 SBELREEL.0E O INHRE Ca?*-ATP B,
Mg?*-ATP B§ K& Na* ,K*-ATP BRIEH . R RP-HPLC B8 @0 IH A ATP K ¥ RFEM (TAN) ACEH
BERABE (EC) . BE FHEN (g, 0.04,0.20.1. 00 g/kg) §8H MR K RCUIBRIN-FEE RS TR E
B EEHREEHLERFNSENAES R D-HEECI AT BEASHEY T ENBALAASH
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Effect of Pingli Formula on arrhythmia of myocardial ischemia-reperfusion in rats
AN Wei', YANG Jing', ZHANG Jian-zhong®, WANG Jun-jun?, L.IU Mao-nan?
(1. Department of Pharmacology, Medical College of Wuhan University, Wuhan 430071, China;
2. Wuhan Xinzhou People’s Hospital, Wuhan 430400, China’

Abstract; Objective To study the effect of Pinglis Formula (PL.) on the arrhythmia of myoccardial is-
chemia-reperfusion in rats. Methods Rat arrhythmia models were established by occlusion of the LAD
coronary artery for 15 min and therealter reperfusion for 45 min. At the same time, the changes were ob-
served on lead I dynamic ECG. The activities of Ca’*-ATPase, Mg®*-ATPase, and Na™, K"-ATPase
were determined, respectively., The levels of ATP, total adenine nucleotides (TANY, and energy charge
(EC) of the myocardial organized energy state were analyzed by RP-HPLC. Results PI. (ig 0. 04, 0. 20,
and 1. 00 g/kg) showed to decrease the incidence of arrthythmia induced by ischemia-reperfusion, shorten
the duration of ventricular arrhythmia and eliminate the incidence of ventricular fibrillation. The activities
of Ca**-ATPase, Mg*"-ATPase, and Na', K*-ATPase were increased by PL. In the PL (0. 04, 0. 20,
and 1. 00 g/kg) groups, ATP levels recovered to 58%, 68%, and 86% as compared with normal group,
simul-tanecusly, TAN values were enhanced to 25%, 49%, and 66% and EC values to 24%, 27%, and
29%, respectively. Conclusion PL has obvious antiarrhythmic effect on rat, the protective action is relat-
ed to the improvement of energy metabolism.

Key words: Pinglis Formula (PL); myocardial ischemia-reperfusion; arrhythmia; energy metabolism
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BHL,PL 2B B .CERE REF BTN,
{8 HXF 0 LB - T B 0 R R A9 8 T R R L iR
B, AL5RAARCU G- FE T EERE PL
Xif o AL - P R L BR K K PR R L SR AT AE T
W7 T .

1 ##

1.1 s:8 0% .SPF %fdfE SD KM h&E (250+
10) g MRS R B G s Y O, &
WAEE M SYXK (ZF) 2004-0004,

1.2 #HEYEMNFEEF LS 20040628) By
2 OR. K ELHE KT .E8. HT%4
. W EEh S BRI R T E
o, HERA 3. 8K 1 h. &AL,
R AE 2L R EER . EEEE 1.2/
ml, i 3% I T XA R IS B 25 B B 2 RP-
HPLC B:#% ), 4% 5W 2. 8 mg/mL. EE¥H 3.84
mg/mL. BHEF 0. 45 mg/mL . F.LFE G
B 20040713, AR % B 254 B4 Al 7= & ATP
BRI A & (LS 20040628). 19 A B BB A
W LRI Er ;5 -ATP 84k .5 ADP —#ish#0
5'-AMP,Sigma A7 EEW . BASTHRHEREX
B & B A R A SR R R,

1.3 {¢£5.:ECG—6511 #RLLaEL, i XaER
LT (X B8 R 45 6] s DW—2000 U Zha A T WE g oL,
rERBEHEARAF EASE LC—10ATvp B
EROEM AU UV—1601 %46,

2 HiE

2.1 shiporel R4sEy iR SD K 60 K, L4
¥ 6 HEEH EEE PL PO RFE €004,
0 20,1.00 g/kg) 41, AT BEA (B RO A
80 mg/kg), ig Hi#, R 1 K. EHE 54,

2.2 LBRG-HEFEENGGES. SBIRY
ARG LB - P AR L 20 B
H (1.0g/kg) ip BRE U HASE . BALTFRL
(BB 50 K. MK E 1.5 ml./100g), TAM
AT 3em £/ .2 BNE . FLRBE
HELE E M. 25 0h, 5 20 B, 78 Rl 3h bk (R
#HEELCHZ KRB S EER KT KR
M. ZEALCHETH 2mm b ¢/0 BHfngEL s,
HEHE 1~1.5mm. & 2~3mm, RHE®TLEE
M) > A Bk — 37 45 L 7 4R Bl Bk 22 B0 [ S . TR B )
I SFEHLCHEE (ECG). £ MR N ST &
& QRS 1EE &, A ERTRE B KO L. BRif 15
min J5HKE G AR #, 45 min 5 BT CRE, B &K

ABB TR

2.3 ECG B .Bti-HEFELERELUEER
HER, FHEKTGRE 1 S8 ECG g x&HNY
ZE M B (premature ventricular beats, PVB) . &
e shid# (ventricular tachycardia, VT, .0 % B
%) (ventricular fibrillation, VF) &4 2, 08 4%
LRt LR ERERE: J:i kX A

2.4 GDAAHRUER ATP B§3& 15747 . ATP BEIE A
SHHT RS R RE. M E Nat, K -ATP
KF Mg -ATP BgFI Ca*t-ATP 85 1.

2.5 LMABRGBEAHKXFHEM: XA RP-
HPLC #:ill%E .

2.5.1 BESMARE T HREL AR 0.2 g A
0.3 mmol/L #5& M 2 mL. vk i F iR bl R 2
#,4 000 r/min.4 C B.[» 10 min, B LK 1 ml.,
K 1 mol/L. K,HPO, 0.6 ml. fHi £ pH 6.5, K
B4 4 000 r/min 4 C B§.0 10 min, B 3 L RA
0.45 pm IERRER, 80 C HE. RS ER, B
10 pL, i ATP.ADP F1 AMP f97KE,

2.5.2 BiERME,SPD—10Aw BA[ KK UV
K BIHSE s Hypersil G FESAIEH (250 mm X 4. 6
mm, 5 um); JFEIAH : 100 mmol /1. KH,PO,-K,HPO,
Zr W (pH 6. 0); UV 4 I ¥ K. 254 nm; 4
25 C3 AR E 1. 0 mL /min; HREAM: 10 pL.
2.5.3 M ¥ MM (otal adenine nucleotides,
TAN) E#E 1 # {4 (energy charge, EC) it
B . TAN=ATP+ADP+AMP; EC=(ATP+0.5
ADP)/TAN

2.6 HitFAE REL L5 FAR.RA SPSS
1.5 GEit kM AT 20040 .

3 £R

301 X REC WGk - PR OB R T R M.
BREEHL 15 min, S BRETHE S H AR L FOH#E
.03 PVB.VT . VF,PL fi K& HER
FREOBEE N RREN AL, B8R, FHEMA
HEEER (R1f2),H PL 6y VF £4 %4
HEETEm-FEEHERE (2,

3.2 CHMREE ATP B§IE f 4047 5 Gt -5
HE R L PL A o A B A A0 LA B R
Na* , K*™-ATP @& 12 3A&T 11%.61%,
84%,Mg* -ATP B 5 Ca*-ATP BIE WA A
BE ESABEMPHBASERARBEERLR
EE (F3).

3.3 XEBM-FEEOCNALSEERBIR R HE
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®1 PL MOBkn-BREXBROCEHEM (r+s. n=10) #3 PL ADAGD-FHEEARCMMME ATP
Table 1 Effect of PL on heart rate of myocardial BEANER (xts. n=10}
ischemia-reperfusion rats (x+s, n=10) Table 3 Effect of PL on activities of ATPase in myocardial
Ty /(K + min—") cell membrane of myocardial ischemia-reperfusion
#oE -
(gekg™) BEEEN BRNE#E OFELSE rats (xts, n=10)
ER - 381418 477419 80+1% 5 e/ B§iE 41/ (mmol pi e mg=! + b1
PL 0. 04 402449 462+25  71+£38 E (gokg~) Ya* KPATPR Mg  ATPE  CAt-ATP
- £0 38310 azebaz STk ¥ - 19.5ELU 17.5445. 12 17 66+ 1. 48
%0 12723 s st e 7'45tol ERELS m. ;31;‘32&“ 1(1).43;1.94'M
#H K BOFE 008 418423 474415 55424 e e e
FRBLEA = = = PL 1. 04 8. 28+2.27*°  10.16+2.83 8.0140.95
SERME R, P<0.05 t 1 P0.01 020 12.0513BTC ILISELE 10.1941.51
*P<0.05 **P<C0.01 vs model group .00 13.2642.83° = 13.80£2.39 7 186232 "
=) PLEOBD-BEEXEOREEHEER (v=10) BEBOBE 008 12.09:£3.27* * % 14.17+].69% * 13.]5i2.43*_
Table 2 Effect of PL on arrhythmia of myocardial HIEHHKE,CLP<C0.01 AAP 0. 001

SRR EE . P<0.05 **P<I0.01 " P=<20.001
DAPL). O] 2AAP<0. 001 w5 normal group

ischemia-reperfusion rats (n=10)

M LERRWRER/YN  OHEERE

HOoF PP 05 T P00l 7t P<C0. 001 ws model group
(g kg™ PVBE VT VF Bt [A] /min " i s
e - o 80 - TN HAHATHEMESNEHER.ATP, TAN KT
PL 0. 04 B0° B0 50 2.2540.96° MECHEHSEEHMESFTET 73%.38% M
e e L omaive S3YCLPLUbL KR R SR AL b TAN K
FREOER 008 4000 30 0°c LEltl55e SREMT 28%4.43%.45% . EC H BT
SR B b PT0.05 S P<0.01 't P 601 41%.76% ., 90%  ATP A F 4 B HE R EFHD
TPC0,05 TTP<C0.01 " ** P<C0.001 vs model group 55%.75% .83 (),

#a4 PLIOUGO-BEREIXRONERRHBHOESR =5, n=10)

Table 4 Effect of PL on myocardial energy state in myocardial ischemia-reperfusion rats {x+s. n=10)

J_— HE/ LR R B AL IR/ (pmol » g 1)
(g lg™» ATP ADP AMP TAN EC
E¥ - 2.63:+0.31 2.7510.36 0.92+0.12 6. 310,78 0.67+0.03
R - 1.0540.1388%  1,3140.42 0. 6640, 25 3.0140. 81828 0. 4940 014628
PL 0,04 1.5240.24** 1.6140.32 0.54+40.10 3.764+0.05" " 0.64£0.01""
0. 20 1.794+0.20* ** 1.85+0.08 0. 59:|:0. 25 4. 4740 20"~ 0. 6hx0.02"" "
1. 00 2.27+0.35** 2, 0610, 23 0. 69+0.13 5.01+0.457*" 0.66+0.04* " "
3542 B WD 0. 08 1.8340.15%** 1704011 0.5440.15 4,210, 09 * 0. 5640, 03°
HERMALE,220P<0.001; SEMARE. > P<0.01 "~ P<0.001
LLL P70, 001 ws normal groups  * T P<Z0. 01 ** * P<Z0. 001 vy model group
4 it WSS EHER BEAZCR AMES, LR

LDEAERLERMENEZEREZ—. B FHOOHEAFEER. FARER R, PL BB
R E ¥ SR Z B AR G R BUR BT D ABD- Bl ORRE N RL . HE L AN
BOHEERNAOCBRATAYAEFTEENEERK &5 PL XOHEL-FRECEIEARHED
bR Bk, N AR R A MEREET —F  RIVEH.
FRGERKBFESTHEREE. LR IMMHER 0 WL 5% o - 9 B 504 R i R AL o
H.EHIEFHORRE EEORRE Bt X BJIR, KRNI SEERHER. 8 hREN
Wi R AR R, P LCRRTEAR REETHEBAX. CUARNERNHL.OHTE
ST B RO AL T B R A A BB ES  ARYERRM, CAsn-EEERGZENERER
BOBUEMERRCESAANTER FEESF RZ-RETEREMNFE. ATP KK KR
(PL) A% & . O . B . EX HE. AW F. S  ATP MRKERER,ATP X T4E5¢ ATP Bi5 1. 4
SEL RRE B EE SRR HREE,  TATHRANSETHE BB N EE
“HERAARKEATORREANNT T ERT  SHSUBEXZEY. XURLEREW, LR
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m-FEENBEREYEER™ERR, CNAR
ATP KEBIEHBPEMKT 60%,. TAN K F{Lix 5]
EHER 48%.Na® ,K+-ATP B . Mg*"-ATP B,
Ca™-ATP A HHAFRBE F%, W PL £AE
HOMASR ATP. TAN X HEER R HE (EC)
MBEE TEAMA, WG RER PL ol (8 N W
BE B 10 00 A R OO LA EA BT R BT
Brin-FEEELOBRENEA.

References; )
{11 DuG H, Qiu Y, Zhang J] T. Protective effect of salvianolic

acid A on ischemia-reperfusion induced injury in isclated rat
heart [J]. Acta Pharm Sin (B£$#), 1995, 30¢10); 731-
735.

[2] ChengSY, Zhao D H, Guo S, e al. Protective cffect of 1-
cinnamyl-4-(2, 3, i-trimcthoxybenzyl )-tetrahydropyrazine
hydrochlaride on arrhythmia induced by ischemia-reperfusion
in rat [J], Chin J Pharmacol Toricol (PEMEE GREML
), 1906, 10017, 42-44.

[3) Lei XL, Zhang R P, Dong X F. e al. Protective effect of
Yunnan folk medicine Rhodobrywm reseum on experimental
myocardial ischemia of rat U] Chin Tradic Herh Drugs (5

[4]

£s]

Le]

[7]

[e]

|

), 2001, 32(12): 1103-1106.

KouY L, He C Y, Liv Z M, e al. Application of high-pet-
formance liquid chromatography (HPLC) in the determina-
tion of ATP., ADP, and AMP in cardial muscie [J]. West
China Med & (EFEH), 2008, 15(3): 295-296.

Hu B, Sun § G, Mel G W, et al. Protective effects on Gink-
go biloba extract on rats during cerebral ischemia-reperfusion
[J]. Natl Med J Chine (R 2R E), 2002, 115(9);
1316-1320.

LuF. Lin PY, Zhang N, ¢ al. Optimization of HPLC con-
ditions in determining the adenosine phosphate in cardiac
musecle [T J Pharm FPract (ZiPT|AE), 2001, 19(6);
350-351.

Zhang Y, Wang M Z, Huang @ F, er a/. The effect of Bao-
xin Pills on archythmia induced by ischemia and reperfusion
in rats [J]. Chin Pharmacol Bull (fPEZTE4EH), 1998,
§(18). 290-292.

Huang CY, Xie S R, Yang ] X, ef al. Anti-arrhythmic

- effect of water extracr liquid of Giycyrrhiza uralersis (1], ).

Datian Med Univ (KEBEB K, 2003, 25(1): 13-
15.

Wan F 5. Zhao X M, Liu B, et al. Protecrive effect of liqus-
trazin on myocardiel ischemia-reperfusion injury in rats [J].
Chin J Clin Pharm Ther (DR ESGBEE S TFERE,
1908, 3(37: 184-186.

ELBRREMNEBRANEMENZMES W TNF-c B FI{ER
5 TNF-c REZSHEHNXER

AR RAE, B AE, WA, 2R
UERRERERFESEKBRAKER FHEXSH, B RN 130030

# OE.EM BYEAEPEMIEAmLBA A (PBMC) 438 WRIKIER F-o« (TNF-) B HERS
TNF-o BELERZAMXE. Ak RASUERASRS Y PCR MR A TNF-o ZERE T E-308 fr4
FHEBEHITRN ELISA 8% TNF-o« HE. %8 TNF-o-308  G/C Hi4FRERBHRERE PRMC 2
Be&4F (LPS) #I#/5 TNF-u BB B TNF-a-308 G/C 4 FEEIMEES R FAEY RieEm s
TNF-2-308 G/G i THEHEEEREE PBMC 43 TNF-a, M3 TNF--308 £ G/C & FERDBELE
# PEMC 38 TNF-« REMEMNMNHER. 16 SFAETENMHIBAODA-MHARES P TNF« it S

TNF-« #HEEHEREH X,

XA MERFERHF-o (INF-o); EREEEH: EABERE; /LR EME
hEA¥S . R285.5 SCHRERRINAD A LHERE 0253 ~ 2670200604 - 0568 - 04

Relationship between inhibition of triptolide on TNF-« production from peripheral blood
mononuclear cells in healthy humans and TNF-a gene polymorphism
TU Sheng-hac, CHEN Hong-bo, SHENG Dong-yun, HU Yong-hong, LIU Pei-lin

(Department of Integrated Traditional Chinese and Western Medicine. Tongji Hospital Affiliated Tongji
Medical College, China-Central University of Science and Technology, Wahan 430030, China)

Key words: tumor neerosis factor-a (TNF-a); gene polymorphism; triptolide; peripheral blood

mononuclear cells (PBMC)
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