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Effects of tetrahydroberberine on ischemic and reperfused myocardium 

in rats 

ZHOU Jun‘，XUAN Bo，LI De_Xin 

(DepartmemofPharmacology，NanjingMedicalCollege，Nanjing210029,China) 

ABSTRAcT The effects of tetrahydroberberine 

(THBI oil ischemic and reperfused myocardium we1"e 

studied in comparison with verapam (Vet) In 
allesthe tized rats, THB and its analogtms， I-THP 

and ／-SPD， reduced thejnfaret size after 4 h ofleft 

anterior d日cendiq争c0ronary artery(LAD)ligation． 

InLangendorff hearts， incolnB3ol1wi th Ver,THB l 

amt10／xmol·r marked b do．．-reasedthe incidences 

of ventricuiar tachycardia 『、叮 and  ventricular 

fibrlllatton (VF) in the reperfusion period． 

malond ialdehyde content and  xanthiue oxidase activi． 

tywere also dcca'casedjnOobe~ischemic-rel~rfused 

hearts~-etrcated with THBcP<0．01， oTP<005)． 

It suggested that THB oould protect the myoeardium 

fromischemicand reperfusioninjury． 

KEY WORDS berherined verapamil； myocardial 

infarction； myocardial repe~usioninj~y； ∞md- 
ica R 

Tetrahyd~berberius (THB)。 l-te~ hyd 

palmatine(卜TH P)，and ／-stepholidine(f_sPD)are 

al~dOgu∞ of tetrahydroprotoberberiuss, which 

could be used clinically as analgesics． THB， 卜n i 

and卜SPD have similar effects on the cardtovascular 

system,such as anti--arrhythn~ ~ -s)
，
hypotemion~41

， 

and  myocardial i rc【reductionI ’ In this paper
, 

compared wi th ~ mpa mil,1M B was inv~tigated in 

isehemia／repeff~ on injury with corOllary artery 

ligattonand withtheLangend orffhe art． - 

MATERIALS AND M_卫THODS 

THB， 卜1M P， and  I-SPD， supplied by the 

Sha nghai Imtitute of Materia M edica， Chinese 

Academy of Sciences, were dissolved in a s~ghfly 

acidic 9D{HdDn Ra．ts * bredfrom theLaboratory 
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Anima】CeuterofJiangsuProvin舱  

Myocardial ininret d口 CM IS) Sprague-Dawiey 

ra weighing 235_+ 42 were anestbetimd by 

ether jnhaiattoIL The heart was exposed and  the 

LAD immed iately figatnd (o
． Each drug solution(1．5 

mmo卜 L was injected 30 min before ischemia ioto 

the sublingual veinat a dosage of10m1．kg-‘(equl- 

valent to 5．1， 5 3， and  4．8 mg· kg- of THB。 

卜 TH只 and 卜 sPD， ~ pe etiveI and  Ver 1,7 

mg·kS- ． Tbe heart as removed 4 h after LAD 

occlusion． The ventricks we” cut be rizontally into 

3--4 secti0ns and immersed in nitro bluetetrazolinm 

solution(pH 7．4， 37℃ )for 10 mim 1k infarct 

myocardium was dissected carefully from the uorm~ 

tissue, blotted, and wete,hed． Tbc％ of illfar~'t 

myocardium in the left ventricle was calculatedO)
． 

Re~n'miom iitryllhllli~ in h 鼍 H ‘Or heart 

Rats， S， w ng 267_+ 14舀 wereanesthetized 

with ip sodium pentobarbital 35 ms-kg～．1k heart 

was exc scd。 flushed with heparinized saline(20 

IU·mr and  perfused bytheLangendorffmethod 

with modif~d Krebs-Hense．~it solution(containing 

Na2EDTlA O．5 mmo1· L叫)aerated with 95％ O， 

+5％ CO， at 37℃ ． Theco ronarype rfustonflow was 

reg山ated to 6-8 ml· mii1- After 15-20 min 

txtuilibratiom the LAD was]~ ted．Aftcr 15 mill 

the kno t was cut to allow reperfusion． During 

ischemicperiod and thefzrst3 minof relxrfmion, an 

epicardial eleetrogram was recorded by imerting a 

stainl∞s stcclwirejnto the myoca rdium atthe apex as 

ol1c electrode and  attachingthe anothertothe root of 

aorta． Dnlgs or solvents w~／'e added into the K—H 

solution l0 min bcforeischemia u砌 the end  ofthe 

expe riment． 

Matomdinldehyde(MDA)prodocOon_口d xanthine 

oxidal~ (XOD) activity 缸 myocardiam On 

Langendo cff hearts． the global isohemia and  
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reperfusion mode1 was r0rmed as f0uows l1 

Equilibration for 20 lI1i址 the heart was paced  at 4 

Hz(1o ms pulse-width—twice threshold voltage)until 

the end of experiment with a stimulator and a bipolar 

steel electrode in contact with the right ventricle z) 

Ischemic perfusion for加 min： coronary fiew was 

reduead to 0．3--0．4 ml·mi[1- ． heart was mount． 

ed  ho rizontally in a closed  heat-preserved  tro ugh 

maintaining the temperature at 37'C
． 3) Reper- 

fusion for15 rain： the co rollaryfiew was reim tated 

to 6-8 ml· min Hea rtsin the  normal perfusion 

group were perfused  for 75— 0 min while the coronary 

flow wasmaintainedat 6 m1．Inin_ 

At the  end  of the  experimenh the ventricles were 

promptly exceed from the heart， weighed, and 

chilled  jn ice -cold saline
． Tmsue homogenates 

were prepared in amtio ofl gwett~sueto 10ml 0f 

saline by using a homogenizer XHF—l for 60 s． and 

then centrifuged at 1000~ fo r 10 mim The 

supernatant was used  for assays． Colorimetry meth— 

ods were used to determine pro tein( ， M DA 

and Xo D(tO)． 

RESUL rS 

EffectsofTHB， l-TH and卜sPD ∞ M IS 

TH13, 卜_THP， and 卜SPD red uced the M IS after 

LAD ligationfor4 hin rats <0．Ol v solvent) No 

significant differences were found  between the  drugs 

(P>0．06，Tab 1)． 

Tab1． Effects ofterahydrobesberine(Tim )and its 

analogues, l-telrahydmlmlmafine (卜THP) and 

嘲 0I油m (I-SPD on myocardial infarct size 

(MILS) after 4 h of ~oromry a~rtery ligation in 

●峭 th咄 jed rats． 矗 ＆ ‘ n 05' ⋯ P<0．01 

solvent LV： left ventricle． Vet= veralmmil． 

．
Effect of 珊  oR 仲 |ion 甜ry岫  

．山 咤 en如  rat hear扭 During 15 mm of LAD 

ligation,7 peffused hearts sho weda slightdecreaseand8 

all incre,ase in heart late >n05)；6 of them had spo— 

mdic ventficular premature co ntractioes． Afar 

reperfosion,8 ofthe 9 solvent-pcrfused  hearts dcvel- 

oped typical VF immediately after cutting the 

figatio kriotandlasted >3 minin 5国s嚣
．
13othTHB 

10anaol"L andVex 0_1
．
mnol-L．。 pretrm tedhearts 

w~ffe capable ofabolishing the reperfusion-induced、厂r 

andvF peffeeOy(P<0．Ol，Tab1)．THB1．umob L 

reducedthe jncidcneeof、厂rand vF <0．01)，and舯 一 

longedtheklatency <0_o5，Tab 2J 

Tab i Effects of THB and verapamil(V神 oa 

arrya~ induced bycoronary·r I~ation 15 

mSnfollowed byn dn3 I 5曲 in Langendotff 

hearts of rats． ± ¨P(仉05, ⋯ P<仉01 v 

ea a~oL 

Effects ofTHB 帅 pro●峨t‘on offreemdkalsin 

~chemi~ and  reperfusnd  rat hearts Tab 3 demon- 

strated that in the solvent group with global~chemla 

Tab 玉 Effects of THIS and v盯 on myocar~iaI 

nmlondla~ehyde (MDA) prodne~on and xasthine 

0x ase(XOD)acfivity jn the global ischemk and 

n胛 rat Imar~ ．± E ‘ 0．05， 

”K 0．05． ” <0．01 solvent 
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(4Oimn)and repeffusion(15mi n)。theMDA content 

and  X0D a~ivity were 2 7 and  1．7 times higher, 

respectively， than those in normal pcrfusnd  hearts 

(P<001) Ver 0．1 胂 I· L_。 and THB 20 

hanoi·L-。 reduced M DA production and inJIibited 

XOD activity in co mparison with the solvent group 

(P<0．01， or P<0．05)． Pretreatment with 1HB 10 

wnol·L suppressed the XOD a~ivity(P<0 05 

but did riot diminish the M DA to any significent 

extent． 

The extent of toyotardiaI eelI necrosis and  

ventricuiar arrhythmia during acute toyotardiaI 

infarction(AM 1)are impo rtam determinants of nlof 

tality as well as snbsequent co ngestive heart failure． 

Therefore, some of the efr0rts to reduce the nlorta1“v 

afterAMI have beendirectnd atdecreasing the infarct 

size and combating the airhythim a． In anesthetized 

do THB and itsanoiogues(f-THP，H ；PD)could 

in嘲 se myoca rdiaI blood flow and  le$sen co rollary 

resista~ and  cardiac oxygen co m umptio These 

effects were benef)ciaI to myocardiurm Mcanwhilff． 

itwas showninthis studytha tTHB co uldproteetthe 

myoca rdium agaimt reperfusion-inducod damage in 

theisolated rat heart， providing further evidencetha t 

THB could he  a useful agent jn AMI treatmem 

concomitant with Ihrombo lytic therapy． 

Impaired energy metabolism， oxygen free radica l 

generation, and  ca um ove rloadingha ve  beenpo s- 

tulated to he the probable factors in the mecha nism of 

reperfusioninjury． x0D wascousidernd thema jor 

cause offree radica lda ma gein myoca rdialische mia 

and  reperfusiont Some  proteinases whi~~lcatalyze 

xanthine dehydroge naseto form X0D wereac tivated 

by excessive Ca in reperfusedmyocardiurm There- 

by, the X0D activJty and the co ntent of MDA 

foma tion(an end product of lipid peroxidation)in- 

~rga,$od signifKantly Through blocking of the Ca  

jnflux a~~'oss the sar∞ lemma ， Ver co uld prevent 

caIcium overloading, and  jnhibit the trailsformation 

0fX0D from xanthine dehydroge nase 

THB was reported to inhibit 80 m／no1· L_。 

KCl---stimulated 45Ca influx markedly in smooth 

muscles of guinea pig taenia col：< But whe ther 

THB， Iike Vgr, ha d a role agaimt jscheim a and  

reperrusion as aca lcium antagonist rerna ies to he fur- 

ther studied 
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四氢小檗碱对大鼠缺血及再灌注心肌的作用 

旦．兰-，皇— 李德兴 夕 
(南京医学院药理教研室，南京210029，中国) 

摘要 四氢小檗碱 (THB)及其同类物左旋四氢巴马 

汀、左旋千金藤立定能明显缩小麻醉大鼠心脏冠脉结 

扎4h后的梗塞范围．在 Langendorff心脏 THB与维 

拉帕米能显著降低再灌注心律失常的发生率，延长其潜 

伏期，并降低再灌注心肌中丙二醛含量及黄嗓呤氧化酶 

活力．提示 THB具有保护缺血及再灌注心肌作用． 

关曩司L，二【连!! 毽苎塑鲞 
损伤； 自由基 

．_ - -- -- - ．-- ．．  

肌再灌注 
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Methylflavonolamine protects 

in cholesterol—{led rabbits 

ZHANG M ing-Sheng, ZHOU Er Feng’ WANG M ing--Zheng, LI Xiao-M in 

(DepartmentofPharmacology，ShanxiMeak'calCollege,Taiyuan030001，China) 

ABSTRACT The effeet of methylflavono lamine 

【4'-methyl-7一(2一hydroxy一3一isopropylamino— 

propoxy卜flavone hydrochoride,MFA],synthesized 
reco ndy by the  Shanghai Im titute of Pharmaceutical 

Industry, Oll the de eIO口ment of athe~sclerosis WaS 

studied in male New Z∞land white rabbits fed 

cholesterolfor 10wk． M FA， 7 nag·kg- daffyip, 

did not signifsmntly alter the  sei'Ulll total cholesterol 

HDL and triglyceride levels, but si卫nificantly 1ow- 

ered the aortic cholesterol and calcium ootltent$． 

Atheromatous lesiom covered 53．3± I】8％ of the 

intimat staTace ofthe aortainthe saline group and 

I1．3± 2．3％ in the MFA group(P<0．01 ． We COn- 

dude tha t M FA suppresses 

atherosclerosis． 

KEY W 0RDS flavonolamine； atho-osdm~osis； 

aorta 

Methylfla~onolamine,[4'-methyl-7_(2-hyd~xy- 

H 1avoile hydrocho ride， 

MFA], a compound recently synthesized by the 

Shang ha i Imtitute of Pharmaceutical Industry, ha s 

anti-arrhythmie effects‘ 。 increases COronary blood 

flow． and prevents experimental infaretio M FA 
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inliibits the COntraction ind ocnd  by extmoellular caI~i- 

um in rabbit isolated aortic strid')．It is postulated 
that M FA might interfere with calcium availability． 

Since CO m pounds which interfere ca lcium ava_山 b_dity 

inln~it experimental athero~lerosis at large 

dosagcc5 MFA might aaiso interfea'e with fbe de- 
ve10pm m ofatherosclerosis． e presem experiment 

WaS designedto studythe effects ofMFAOil serum to- 

tal cholesterol aortic tholesterol and  calcium depo si- 

tion~ and  plaque fbm adOn in cholesterol—fed 

tabbits． 

0 

OCHzCHCHtNHCH(CHj)， 

6H HCl 

4'-methy卜7 2一hydfoxy --i~opropropy卜 

amino—propoxy卜flaw'ne hydrochloride 

(methylflavonolamine，MFA) 

M ^TERIAIS AND M  m oDs 

New Zealand S white faults =28)weighing 

1．98-+ s 0．09 kg w housed ind ividually and  

mndo~ y assigned to 3 groups； 1)standard pellets 

and ip salilae(standard group, =8)，2)cl101ester01 
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