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Protective effects of berberine on spontaneous vensricular fibrillation

in dogs after myocardial infarction

XU Zhi, CAO Hong-Yu, LI Qing

{Depariment of Cardiovascular Diseases, Jiangxi Medicai College, Nanchang 330006, China)

ABSTRACT The effects of berberine(Ber 5
mg/kg iv) on ventricular tachyarrhythmias
and electrophysiologic consequences in' both
normal and ischemic myocardium were
studied in the open-chest dogs subjected to
programmed electrical stimulation (PES)
and intimal surface anodal direct current
stimulation of the circumflex coronary
artery on 5-% d after acute myocardial
infarction. Iis effects were compared with
" procainamide (FA). Both drugs distincily
lengthened the QTc interval and the ef—
fective refractory period (ERP) of normal
and infarct myocardium in both ventricles
and decreased the dispertion of ERP in
infarct myocardium (IDR) as well as the
dispersion of ERP in left ventricle {VDR),
The PES-induced ventricular tachycardia
(VT) or ventricular fibrillation (VF) was
prevented in 4 out of § Ber treated and 5
out of ¢ PA treated dogs. Ber prevented
spontaneous VF in 4 dogs {n=5). PA
prevented spontancous VF in 3 dogs (n=5).
Normal saline {(NS) did not prevent PES-
induced VT/VF and spontancous VF. The
results suggest that Ber may be effective
in preventing the onset of reentrant
ventricular itachyarrhythmias and sudden
coronary death after myocardial ischemic
damage.
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WE FEER FHEAR, WET iv NEEE (Ber) 3t
e LR Y IE & DAL B L LR 4 R R
EEWORERNEN, HS5ESEEEPA) .
PZH TR H L QTc EH#, RERP,NERP ZIERP,
#/0DR 1 VDR, B ERNER AN VT/VF. /)
B, Ber AITPF G haELISmMARE A £
VF, EHiFSLT Ber i VF {5H.

XM R LUEZ OSHE DEAHE
& REE

A BERE (berberine,  Ber) W[ fit BB . FL L
KW {ER A MA P (ERP)IE &, 3
10 5 R B R IR L BB AT BR R, - (B R e 0 BE Y
it I b A 53 2R bk B 2 RO 4R R SR L IRAE
FOCLBE G EE RTINS, WET
Ber X il O BE AR RN, REAEEH
BOE R E MG VT L0 B4 (VF)
MMEE RS RN RE EMYE VF GG
{Ef, #5 %48 FEE (procainamide, PA){E
TR, BRI T Ber iy VI/VF IpLE,

MATERIALS AND METHODS

SiECMEENE RMA24H, 2J
A, {5E 13.3+SD1.8kg, RO ZH
30 mg/keg FEBE, ANTWFR, LE#RE, TE
g F A, D0, RaREGE.
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Hrh 18 F:R, 7ERRZERE ) KB ST (LAD)
BBEZTloembHHAE, HS5554H
J—imeEfl, MRk, #ERK LAD 4
A=, 20min f5, FH/NERKIZE £ K ALAD,
F¥E T i S L s Bk IR BE 3 (LCX) /Y
RS R A& X, BIZH3) M
HLLULE R, 2 )5, ZEahikde, £UEME
BT I 5 0 T 5 Bk B RO LT B 7 R T S fRe .
RO BEE. &6 AR, {53 LAD,
T, LMEFARIH.

KXY LEREME A55-8d, 3%
REFHE, E5. FFRELnel. #Rbkim
Po, 73 10.5-15 kPa, Pco, /3 4.5-6.0 kPe,
PH 7.35-T.45,
39.2°C, HIR%) BRI EE KMmE. ¥ 8-
10 fRREES, WREB/ABIME KKK
BRLTEREZ . 2omBAEEHER,
EEREAZELN. SBRACANET 2 G
FhED. 5 CLHELYHEYF 8 mm CLALAE). X
AEF XD-2 A RLOBREEARS T MGHTOE
BRERE, WEpkeIEERER 2 E 5k
WRE, BRREH2mm, FRHAESI-41 8%
EAFERNETLREFHIER. ZRSB
1

1 Al E4FRMNAEEEDET) LF
HRUHIWE B (S,-5,) 4 300 ms, FH Wb
E, EE50# 84 LLEMEe., FriFEREh
Yo% DET,

2 mMEF.uEHFAALEM(ERP) S5-5, 5
300ms, fF8-4S, 25, 5T 1 HIE &
(S;). S5,-5, % 250ms, S, Ll5msHRiA
*ﬁs EE Sz $§E§Iﬂ‘t‘gﬁf§b(vz)is ll'tsr'
S, [ B A A R IR ERP, i &
EHHAREH(RERP); EFZFEEHEXBERAE
B (NERP); EAEWEXEHNAMNEERP),

Z%Z NERP 2 (NDR) HZEEBESR
55 ERP y={8; A= IERP X R(IDR)}#X
B S ERP gi={H; X% ERP ®i{E
(VDRAZEZERES&% ERP E{8,

LA IR ESITIR 38.2-
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3 #5584 VI/VE  ELEFEEXH
5§ ZX M B0 IEE X R 4 -6 EALALT
EEfiE. S-S5 %300ms, EE84S =
By MIRET 1(5,), 2(5:5.00 3 4~(5,5,5,)
BRI 3, B HRrEiE s Bk 10 ms & 53
ITEPsk M S8, Eik ERP,  RIShigs:
TTEE LR VT/VF s sei &R R k&
ER VT ALEEERERISELE, S EN VF
FAEAEFGE LM, FREaEN 15-207,

K4, £6H: RBFANEAMA, NS
gH(iv NS 2,5 ml/kg), Ber i (iv Ber 5 mg/
kg), PA (v PA 25 mg/kg). TFHHHTE
#TLERBRHK REELEEFAT. B
HEAHEERE VI/VEF H B, RHEEYWE
5 RAeRWHARLREE AL,

HEEBER®VF LbRTRE, T
LCX i2#fp 1 em 48z E 1em. RAR
Ay MFV-1200 RBagmiE e LCX
mHEE., FHXivEHE, FHRiMk 4 mmERHE
ZaIs RS A LCX, A I500AHEH
WL, ff LCX mMEREPEHKMmE, BEHREE
FRESEsSED., FERPOCEERAEKE
VF i@d 6h 1.

WREE DL, BRAEERE. BT

CLCX, MimBHE. BEEHFITHRE

5 mm J& 7 L3R, JL =R E U M (TTC)
I, ERCNEREOE, SFALCNAEE. U
ML RO EN T A, A TE ERAi
BiR, DHFEL, HERSELEHERN
%, BNIS, FTAELEBRX. FEXERFES
e, HIBCAKRE, HE §uf, NHETHEL
N+,

HWR  HE/h g (Ber-HCL) I 3 #&
(2mg/mD LA &£/, LBREEFHE
BE(PA-HC) Stk (0.1 g/ml) B ERERA
FRALEMIBT EFE.

- RESULTS

¥zt QTc QMBEM  Ber iv /5, QTe

- Al ; L

T
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BRI AN 41327 FEHZFE 48030 ms(n=6, P<
0.05), PA iv [5,QTc [A/EAM 410+ 50 IERK=E
51050 ms(n=6, P<0.01), 3A§ Ber }z PA
HEAMIE K QTe [AIHEAKITEA, NS 3 QTe [a] #§
ToE .,

HPHELEZEDET ¥R EZLEBLET
fi s #EH, Ber X DET RIgmREAR, iv
Ber fiff5, IE# X DET 475U 0.98£0.14 FI
1.00+£0.18 V(n=24, P>0.05); HEFXDET
5B F2.842.6 F13.0+2.6V (n=31, P>
0.05), PA [U{E DET ##5, iv PAJG, IEH
X DET )\ 1.3+0.6 % 1.5+0.6V (n=19,
P<0.05); FERX DET J\ 3.01:2.8 M5 4+
3V(n=31, P<0.01), NS DET LW,

B34 Z ERPJIERP SR MW Ber
1 PA iv j5, RERP, NERP }; IERP ¥ 3%
HE 42, PA % NERP #1 IERP @3 = {E Fi $¢Ber
AAE(Tab 1), EEELEELALZE, BHIER
ERP M{ER LR B AE(P>0.05), 5&%%H
Bi#Stk, iv Ber f1 PA J5 NDR j&R{L B E
23, W IDR 1 VDR ¥ @ &4/, EHEH
H P>0.05(Tab 2),

HOMEZEANERZ VT/VF IER &
#iAT, Ber M PALHE®RE VT 4 H A, VF
2HXR, NSHHEE VT 5 1k, VF 1 5K,
ZHAEENRERZ ELREETREZS.
H#E, Brdl 1 RABEVE, 1RREBEER
VF! ﬁ'f 4 EﬁiﬂEEﬁaﬂvﬁy gﬁﬁﬁﬂ*ﬂtbs
PEZE L BRENEEZEY BiH (P
0.05)., PALH1 HRERE VT, =5 HAH:K
¥k VT/VF, S5diHl, tEzEfdi8
LENERDBERD (P<0.01). NSHiER
Hi VT/VF Zi# 3 543 NS 3itH.

HPHEECHEBEROFTEEN VF
EWm LCXERW#EE, 4 @RXBEEERME
F B8 R 1 P B T B RS N Bl 51 M ECG.
ST-1. I, aVL, aVF $555, #:LCX M#KE
BHEREM, 44HZMERMLCX Mg, ST 2
HREPLCX MREFNERFIRES EE
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Tab 1. Effects of iv berberine (Ber, 5 mg/kg)
and procainamide (PA, 25 mg/kg) on clfective
refractory period of right veniricle (RERP)},
normai region ({NERP) and infarct region (IERP)
in left ventricle in dogs of chronical myocardial
infarction, X4SD, *P>=0.05, **p<0.05,
s23p0.01 vs  before medication, YP<0.05,
1P« 0,01 vs Ber. n=number of sites, !

Parameter(ms) n DBefore After % Change
NS RERP 5 158122 162116° 341 .
NERP 20 162420 162118" 0 |
IERP 24 18823 186::25° - 11 |
Ber RERP 6 19024 198+28°* 42 <

NERP 24 179413 193+16**" 7.8+ 1.9
IERP 31 205116 2204-15"* 746
PA RERP 5 170130 184124%" 1046
NERFP 19 165426 192%23*** 13411
IERP 27 180430 210--30*** 1347t

Tab 2. Effecis of iv Ber s mg/kg and PA 25
mg/kg on dispersion of refractoriness within normal
region (NDR), infarct region (IDR) and left
veniricule (VDR) in dogs of chromic myocardial
infarction, n=5, X48D, *P>0.05, ***P<{0.01 vs
before medication, 'P>:-0.05 ws Ber, n=number

of dogs.
Parameterims) Before After W Change
NS NDR 12+9 144-5* 645
IDR 34+24 42417 191190
Y¥DPR 48417 521 14* 1016
Ber NDR 7+5 847" TxB
IDE 3418 244-10*** - 31+19 -
YDR 12411 32+ 14%** - 25416
PA NDR 1545 lzxg" -13%5
IDR 44X15 284 14*** - 37+ 15t
VDR 48+13 35415%** — 304 19t

2R, HBARCIGmMEEREL, NSHKF
FH A 30 min LI I Bk VF, {8 Ber
HP kM VE ARV (Tab 3) , FERTH .
Wk = RE (Fig 1), X B WEER
aECILBt M PT R B &1 VF S5 ER.
PA Fr¥ £ 5 % 4% VF @b,

FRERF SHAZELCXHODBREET
BEEH|, Berg, PAHRNI NS sHZ M X |
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Tab 3. Eftects of iv Ber 5 mg/kg and PA 25 mg/keg on acute posterlateral ischemia and spontaneous
ventricular fibrillation in dogs of chronical myocardial infarction, X+SD, "P>-{.0%, "'P<{0.05 wvs
saline, 'P>0.05, tHP< Q.01 vs control,

Control Saline Ber PA
Parameter {n=g) tn=25) {n=5) {n=75)
Weightkg) 13.6+1.8 13.24+1.1Y  13.1%z2.7™ 13.7+1.9"
Mean arterial pressure (kPa) 14.2+2.1 13.3+1.2t  13.14+2.4% 12.8+1.6%
Time to ST segment elevation(min) 10430 104430t 110+ 12* 110+ 40*t
LCX bloxi flow before stimulation{m!/min) k7 3z tet 34tert 37
LCX blood flow at ST segment elevation 3.1£ 1.6 2.8+1.8t 2.6+1.5" 3.011.4*F
(ml /min}
Thombus mass (mg) 22+11 13t gt 22+ 15% 23t 16*
Infarct size (%) 0 31+8 28.5%£3.0" zt7e
Spontaneous VF 0/6 5/5tt /5"t 2/5*

LCX = left circumilex coronary artery,

I . S

-

N .t - N - a - = 37, _ . B

Fig 1. Effects of iv berberine 5 mg/kg on sustained ventricular tachycardia (SVT) induced by program-
med elecirical stimulation (PES) and spontaneous veniricular fibrillation caused by acute posterolateral
lschemia in dogs of postinfarection, 5,S5,S,,first, second and third extrastimulus. LCX, left circumflex
COrOnary ariery.

PR

Bk #E{0(Tab 3), HEikapkEil Rl RE DISCUSSION

EMETHEEEER YN OUBE, EEX ATHEEHEIT K LCX {24 EHE
ACAUATERRS), WRERERAERN SR SIREfN—ERENREN LAD 45 RLL0 ULE
LULAEH, Mk ®, FUEEENSLIBFIMETE

e

vas

wn
o

A I


http://www.cqvip.com

324
I % VB, RS> sl gosm e =
WA E R, BRI A &k VF i
B — R R R T .

Ber 1 PA AR BMBEN VI/VF RE
B VF WBAER  Ber gEi kI RERIEGS
%89 VT/VFE, T8 S aE ik i e B |
i VF, HERPLER, &KOULERP, I
s N R E N, R R B R
REIF AR BTN A GEZ R D), TiRes
#% VI/VF; BT QTc E#EK, 0l ERP
Bk, BB T CHIILE P R — B,
PE{% T i S B LB ARE, A
TRt VF, R, HaBR(E A Ber 2
W5 & DR S VT/VF BB s R se A
— e,

PA 3% Ly RPLOA4% 8%, 7ML

WRRE®,  RIHERBIESET PA R —1F

R, b8 Ber RF 5 PA S{LIKNIEMA, {BPA
gt @287 DET, T Ber X DET gRf Kk,
TRMHTLBE FPEFTHR AR,
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