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Diacetylamethystoidin A protects isolated working rat heart 

against myocardial reperfusion injury 

ZHANG Chun-Fen，W ANG Dao-Shengt，L1NG Xiu-Zhen 

(Department ofPharmacology，Jining Medical Col~ge，Jining 272113； 
1Department ofPharmacology，Suzhou Medical CoEege，Suzhou 215007，China) 

KEY W ORDS dlacetylamethystoidin A： myo— 

cardial reperfuslon Iniury；lipid peroxldatlon 

AIM ： TO observe the effect of diacetyl- 

amethysteidin A(6a，13B—diacetyl一1．，15-dioxo-19一 

hydroxyl—kaurene，DAA—A)on myocardial ischemia 

reperfuston iniury METHODS： Working heart 

mode was induced in isolated rat heart subjected to 

a 40．min ceasing perfusion foIlowed by a 25一min 

reperfusion． RESU¨rs： DA 一̂A 0．13， 0．25， 

0 50 mrooI．L．。reduced  the incidence of ventri． 

c,~larfibrillation(1，1，O vs 4 In Vehlcle and 5_n 

Control， respectively)， increased the coronary 

flow (mL min一 l 8±0 9，1 9±0．8，1．7±0．6 

l 0±0 3in Vehicle and 0．9±0 5inCentrel as 

reperfuslon time 5 min， respectively)， improved  

the contractile function  of he art． decreased the 

release of factic dehydrogenase (LDH) and 

malondialdehyde(MDA)． DAA—A 0 25 mmo卜L．。 

reduced the injury of myocardial cetI ultrastrugture． 

CoNCLUSloN ：DAA-A has cardioprotective effect 

through diminishing ce llular lipid peroxidation  

induce d by oxygen free radicals 

Diaeetylamethystoidin A (6a，13~-diacetyl-11， 

15．dioxo-19-hydroxyl-kaurene． DAA A)， a new 

amethystoidin derivative，has antibacterial activities 

Diacetylamethystoidin A (DAA-A) 
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vitro and ∞ C1．2]
。

antitumor activityc ·‘。
． 

inhibitory e{{ect 0n eaM—dependent plx~spho- 

diesterase【 ． W e found that DAA—A acted against 

the arrhythmias induced hy isoprenaline， ouabain 

and aconitine b J． But there is no information about 

the effect of DAA-A on isehemia reperfusion injury． 

In the present stuay． the effect of DAA-A on 

myocardia1 reperfusion injury in isolated werking rat 

hearts were examined 

M ATERIAI AND M ETHoDs 

D】-n擎 DAA-A，ex~acted by Phytochemica]Laboratory 

of Nanjing lnstJmte of Matezia Medica．M =432．5，purity 

> 99 ％ ． 1 g DAN-A w祷 dmsolved |n 1 L veI~cLe (5 ％ 

Tween一80 and 4％ PVP) Thioharbiraric acid：Fluka AG 

Buche~．Switzerland． 

Waking．heart preparation Wistar rats { 50) 

weighing 24o = s 28 g were anesthetized th sodhtm 

pe~tobarbital{45 mg。kg ip) The heaxts wPAt~ first 

perfused by the Lang en~orff technique【 】f 15 rain m a 

pressure of 5舟8 k ． switched t0 the working mode and 

eq~ ated for10 mln，ceased p u ∞ 40 min．reperfused 

by Lang endorfftechniquefor15rain，working  heartmodefor 

10 mil1． In the wor~ng heaxt mod e-the perfusate entered 

the cal3~uiated left atrium at a constantpressure1．47 kPa and 

rinsed into the left ventricle，fmm which it w&5 spontarteotlsly 

ec tE,o~ h the aortic eannula agamst an after-load 

pre~tme of 4．41 kPa A catheter wss inserted into the 

ventricle协 mc~,．sllre left s~entricuIar systolic pressure(LVSP】 

and ±dp／dt The cardiac paxameters：LVSP； ±dp] 

d￡～ ；cenmpie amplitude(CA)；ll-[ead ECG were rec0rded 

with a Four Track re~order (Type RM一6200】 Medified  

Kre Hensek s solution (N ： 105．7 Kcl： 5．36 

z： 1．28；t~ S04‘7 0： 1．18：NaHCO3： 24．88； 

K PO,：1．18；glucx3~e： 11．00 mi31ol_L )equilibrated 

with a gasmixtureof 95 ％ O2 and 5 ％ 0 wa吕used asthe 

perfusedmedium． W hen the effectof the drvg orits vehicle 

was examined ， the hearts wefe pedused with p Llsa 

containing the drvg or vehicle during 15 rain before ceasing 

peffusioa and 25 rain after reperfusion concentration of 

DAA-A used eTe O．13． O．25． O．50 mmcl·L～ ， the 

veh|de s was 10 mL·L～ 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


246 · BIB[ ID：[SSN 0253—9756 Acta Pharma~ologica Sinica 中国药理学 报 1996 May；17(3 

Biochemical assays The activity of the cytolic erlzyrl2e 

LDH in the coronary eff Luent was measured by a fluorescent 

method【8J The content of malondialdehyde(MDA)in the 

eff Luent Ⅵ砸 examined by the thiobarbituric acid fluoro- 

口hotometrv at 532 nm E9] 

M icr~copical examination At the end of repedusion， 

thin slices(0 5 m)of the left ventricle w口e“t from st 

least 3 representative blocks and examined under a Hitachi 

H-600 transmission dectmn microscope 

Statistic am  s The comparison was m ade uMng 

Z—tes t 

RESULTS 

Arrhythmlns W hen control hearts were 

repedused' ventricular tachycardia (VT ) or 

fibrillation (VF ) were consistently induced 

Treatment with DAA．A shortened the duration of 

arrhythmias，reduced the incidence of VF DAA-A 

0．5 mmol。L一 inhibited completely the aI)pearan 

0f vF However，the vehicle had no effect(Tab 1) 

Tab 1． Effect of dlscetylamethystoidln A (DAA-A)oil 

8IThlrthm la induced by reperfnsion in isolated rst hearts． 

10． ± ．_P> 0．05 < 0．01 contro1． 

Cardiac functlon In control hearts． induction 

of ischemia-repedusion resulted in a rapid decline in 

coronary flow (CF)，LVSP'±dp／dt⋯ ，and cA． 

Improvem ent of these parameters were observed in 

the hearts treated with DAA—A． but not with its 

vehicle(，rab 2)． 

LDH and MDA in eoronnry effluent Leakage 

of LDH (an indicative of the severity of repedusion 

injury to the myoeardium) and MDA (the end 

product of lipid peroxidation)into the coronary flow 

were examined． Large incFease in LDH and MDA 

were observed in control and vehicle hearts． DDA— 

A bluntedtheincreasein LDH andMDA (Fig1) 

MyocardiaI ultrastrueture In control hearts． 

prora[nent myofibrillae bands eontr~ied；mitochondria 

displayed swelling and disruption， there are large 

Tab 2． Efleet of DAA-A on c811*dla~ function in isolated 

working rat hearts． ¨= 10． ± ． 

>0．o5． <0．05． < 0．0t contro1． 

dp> 0．05
． 。P<0．05 rP<0．01 pre-ische~ia． 

DAA—A R pe i tjme／ 

mind．1J 5 10 

amorphous densities in their matrix： the nucleu．s 

was slurunken，many vacuoles are present DAA-A 

0．25 mmol-L～ protected the myoca rdium ． The 

sarcoplasmic reticulum was intact，the myofibrillae 

were unalterable； some mitochondria showed a 

slight clearing of matrix， but most mitoehondria 

were dense inthe sarcoplasma(Fig 2) 

DISCUSS10N 

The attenuation of myocardial reperfusion 

injury as indication by the reduction of LDH 

release, better preservation of myocardium 

ultrastructure reinjury sugg6st that DAA-A has 

some cardiopro tective effect． Further， it reduced 

the content of M DA，indicating its effectiveness in 
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¨ 1． Effect of DAA-A on LDH and M DA release in 

isol丑ted rat hearts． n 10． 

P > 0．05 < 0．05 < 0．01 w contro1． 

dp>0．05 P<0．05 rP<0．01 before ischemia． 

nterfering with free radicals interaction 
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≥蚪 r乙酰香茶菜甲素抗离体大鼠工作心脏 
．  缺血再灌注损 作用 R尹 ．J 

型 ，型 ．凌秀珍 ／2 ； 
(济宁医学院药理教研室，济宁 272113，中国； 

苏州医学院药理教研室，苏州 215007，中国) 
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《 堕 

戛蕉垂塑垡 

n目的：观察双乙酰香茶菜甲素(DAA—A)对心肌缺 

血再灌注损伤的作用 方法：离体大鼠心脏停灌 

40 min，再灌 25 min，造成心肌缺血再灌注损伤模 

型 结果：DAA．A 0 13，0 25，0 50 mm0l'L。。对 

再灌注所致心功能低下有心脏保护作用，降低室 

颤发生率及乳酸脱氢酶(LDH)，丙二醛fMDA】的 

生成量+ DAA．A 0 25 mm0lIL 改善心肌超微结 

构． 结论 ：DAA—A抗心肌缺血再灌注损伤的作用 

与其抗脂质过氧化损伤有关 
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Effects of daurisoline on intracellular Ca2 activity in myocardium 

WANG Zhen—Xin2，ZHU Jie-Quan，ZENG Fan-Dian，HU Chong—Jia，MA Yi—Long3，ZHONG Shi—Miuga 
(Department Clinical Pharmacology；。School Public Health，Tongii Medical University，Wutmn 

480030，C ina) 

KEY WORDS microeleofrodes； calcium 

electrophysiolcgy；myocardium ；daurisoline 

AIM：To explain the effect of daurisoline(DS)on 

delayed afterdepolarizatian (DAD) MET肿 DS： 

Caz --sensitive microeleofrode lechnic was used lo 

record intracellular Ca2 activity (站。) and 

triggered activity (TA) arising from DAD in 

myocardium． RESUI ： Strophant[n G 3 i．imol 

’L yielded an increase in resting myocardial如  
bv 0 19± 0 11 IJmOl-L一。and transient elevations 

of如 by 1．48±0 55 and 4．96± 1 81 pmol 

‘L_。．respectively during the  developmen t of DAD 

an d TA By pretreatmen t with DS or verapam il， 

strophantin G-caused elevations of the 如 in 
resting and provoked myec ardia were eliminated  

and  TA disappeared DS 50 pmol·L一’reduced  
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Na’4ree medium．induced  elevation of dog 

Purkinie fibrous alc日and abolished caffeine—induced 

increase of dog myocardial q ． CONCLUSIONS： 

DS inhibited  DAD an d T̂ bv preventing  all 

increase of如 viatransmembrane Ca entry and 

C release  frOm the  reticulum ． 

Although a substantial increase of cytoplasmic 

Ca is a prerequisite for delayed afterdepolariza- 

tlons(DAD)that has been implicated as a cellular 

m echanism for arrhythmias due to affecting normal 

impulse conduction and engendering triggered 

activity (TA) ， little has been reported in 

literature oH sim uhaneous measurements of 

intracellular Ca activity(吨 )and DAD ／TA in a 

salve myocardium A neutr~ ligand ETH1001 

Ca ．sensitive microelectmde (Ca-ISE)， which 

developed to have a fine tip and show stable 

property，ample sensitivity and transient response to 

free Ca2 in a submicromolar rarkge_3l 
．
allowed t0 
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