
中国药理学擅 Acta Pharmacologica Sinica 1992 Sep； 13(5) 427 
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acute ischemia and repeffusion of the heart with 
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外源性 一氨基丁酸对实验性心律失常的作用 

’

王盎垫、垂扫盘。 瞍 尺乎 
(北京心肺血管医学中心，北京 100029，中国) 

李荣芷、何云庆、张启博 
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提耍 车实验证明 GABA 10mg‘kg- iv使乌头碱 

诱 发 的 、丌 由对 照 组 的 6／10减 少 至 0／10 

(0．05)，vT持续时间由 25．4±2．8 rain缩短判 

I4．5±9,8 min fP(0 01)．冠状动脉结扎诱发的 vF由 

4／5减少到 0／5 <0,01)，哇巴因诱发 、叮 和 VF 

的闭剂量显著增加．以上作用呈剂量依赖性井与普鲁 

卡因胺 l0或 5mg·kg-。iv作用相同．提示 GABA 

jv可预防 、叮 和 VF． 
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Scavenging effects of phenylpropanoid glycosides on superoxide and its 

antioxidation effect 
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ABSTRACT The ar~tioxidative activi_ties of six 

phenylpropaniod glycosides rPPG】extmc~d from 

Pedicularis striata and Pedicularis lasiophrys for inhib- 

iting the lipid peroxidation induced by FeH／asc0rbic 

acid in mous~Iiver microsome mav be related to the 

number and steric position of phenolic hydroxyl 

groups(PHG1 they possess(32．5 gmol‘L-。to 65．0 

,amol‘ L-。1． The scavenging effects of PPG r0r 

superoxide produced by NBT／PMS／NADH system 

may be relatedt0 b0ththe nnmbe t ofPHG andtheir 

conjugated system (16．0 ．umol‘ L t0 65．0 

itmol·L-t)． 

KEY W ORDS phenylpropanoid glycosides 

superoxide；free radical scavengers；antioxidants 

Pedicularis is used in 

cardi—t0nics for treatment 

f0lk medieine as 

of collapse， e 一 

(Department ofBiology 
Chin 

hausfion and senility⋯， and is USUallv callcd 

pseudo-ginseng by local inhabitants of 

northwestem China． PPG。 a class of con． 

stituents of Pedicularis， showed antivil-aJI2J 

and antiplatelet properties( ， inhibited 

1eukotnene Bd formation(4)， but had little e 

feet on blood pressure， heart rate， mi盯0bial 

growth， ol- prostaglandin biosynthesis【4J． 

Phenolle compounds possess both antiradical 

and antioxidative properties． W e have re- 

poaed the antioxidative and scavenging activi． 

ties of 7 natural hydroxylated flavonoids(5) 

and 6 pheno~'。J． Since PPG arc 

polyphenols， we investigated the supe roxide- 

scavenging and antioxidati effects of the 6 

natura1 PPG． 

MATERIALS AND M ETHODS 

R

1

eceived 1991-1 1--09 Accep

l

ted 7-01 
Age．s IsoverbascosideProject su ， asco ，cchina-pported by th

e Nationa Natura Science Foun 。 l 1 ． ’⋯ ⋯  ，⋯  

dation ofChina，№38970238 coside and pedicuhrioside A (new compound)wero 

To whom correspondence should be addressed extracted from Pedicularis striata，and eistanoside D 
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was extracted from Pe cularis lasiophrys． and 

permethyl verbaseo~de was modified from 

verbascosideI · 2-Thiofarbituric acid rTBA)and 

nieotinamide adeniRe dinueleotide(reduced forTfl， 

NADH1 were from the Sigma Chemical Co， USA． 

Asco rbic acid was flora Xi—au Chemiea l Co． 

N-Methyrlphenazonium methosulphate fPMS) was 

produc：~d by Shanghai Qianjing Chemical Co All the 

other tellgents re ofAR． 

R‘o 

Verbascoside 

Echinacoside 

Pedicularioside'A 

a stanoside D 

ICermethvl 

verbascoside 

I∞’● 一 ·“  

Rl=R2=R3= R =H 

R =rhamnos'd 

R】；R2= R5= =H 

R gluco syl ：rhamnosyl 

R1=R2= R5= R6=H 

R3=rhamnosyl R4=apiosyl 

R：= R3= R5=H 

Rl=R6=Me =rhamnosyl 

Rl=R2=R5= =M e 

R H R =rhamnosyl 

Phenylpropanoid glycosides 

Svper~xide gestation Superoxlde Wel'e gener· 

ated  in 】．5 ml of samples whieh contained NAD H 73 

“mol’r ‘， PMS 15~,mol-L『 ， nitrobluetetrazole 

fNBT1 50#me L_ and PpG of varying concentra- 

tions in Tds—HCl buffer】6 mmel L～． pH 8．0 at 

20'C ． The blank sampld with no PMS had 13．o 

absorbance(A)at 560 nm． Atier A at 560 nm had 

leached a maximum and became stable in the coutrol 

tubcwithoutPpG，theAwas read~ ．Eachtest had 3 

replicates． AU PPG were dissoIved in deionized water 

U Ⅱ peroxidatton jn mouse liver microsome 

Twenty Kunming mice of either sex， weighing 20± 

2 g were killed by cervial dislocation． The aver was 

tepidly homogenized in ice-co ld sucrose 0．25 mel 

· L andcentrifuged at 9810 gfor 20 rain The 

supernatant was centrifuged at 95850 g for 40 min． 

the microsomal pellet was riused 【h ice-uold KCl 

0．】5 m ell L to rgmove any adsorbe d supe rnatant 

(as the SUCYO~e interferes with the determination of 

malondialdehyde)． Protei13．conten t was measured 

colorimetriea llye’． The microsomal pellet was either 

stored at-20℃ or resuspended inice--ccIldKCl 0．】5 

mn1 L- ． Th e samples consisted of pH 7．4 

potassium phosphate buffer solution(PB s1 0．2 mol 

L～， FeS 10
．

umol’ L～， 200-．,400 g 0f 

microsomal Pretein l13．afirml volume ofl 0ml Th e 

Yeactio13．was initiated by the addition of ascorbic acid 

0．1mine卜 L- ． Atierincobation at 37℃ for1 hwith 

co astant shakiagt the reaction was stopped by 20％ 

(wt／vo1)trichloroacetic acid(TCA)1．0 m1 and 0 67％ 

( ／vo1)TBA 】5 m1 in succession． PBS 0．】ml con． 

taining the compounds to be  tested was added to in- 

kbit the microsomal lipid peroxidation． PBS 0．1 ml 

alone was added serving as the coutrol and TCA addi— 

tion be fore iucubaiton for blank sample． 

Statistica lcomparisonsweremadebyItest． 

RESUI S 

Inbib柑Oil ofmicrosomaI lipid peroxidaition 

Among the 6 tested compounds， iSOVfff-- 

baseoside， verbaseoside， echinacoside， and 

pedicularioside A， which poSSCSS 4 phenolic 

hydroxyl groups fPHG)， jnhibited micro— 
soreal lipid peroxidation coflcefltradon- 

dependently and efficienfly． Their inhibitory 

effect wag stronger than’that of cistanoside 

D， GSH， and galIic acid． Ga山c acid pos． 

sesses 3 PHG． Isoverbascoside with a 50％ 

inhibition concentration of 5．57#mel_L 

was the strongest antioxidant， while 

permethyl verbaseoside possessing no PHG 

did not inhibit microsomal liqid peroxidation 

even at a concentration of 65．0 mnOl_L叫 

(Tab1)． 

O 

R 
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Tab 1． Effect of plknylFropanoid glycosides on 

microsomallipid peroxidation． 篁3’ ± P>0．05, 

。‘P<0．05．⋯ P<0．01"control 

Concn／ MDA formation lnhibition 

tmaol·L A 532 ％ 

MDA：malondialdehyde； ：abso~bance 

Inhibition of su~roxide production 

Isoverbaseoside， verbaseoside，echinacoside， 

and pedicularioside A， all possessing 4 

PHG， were more effective than cistanoside D 

which possesses only 2 PHG． Surprisingly， 

permethYl verbaseoside has no PHG． btit its 

inhibitory effect was stronger than that of 

cistanoside D(Tab 21． 

Glucose， rhamnose， and apiose alone 

did not scavenge the superoxide nor inhibit the 

microsomal hpid peroxidation fTab l and 2)． 

As phenotic compounds PPG may react 

with superoxide via a one--electron transfer 

mechanism or hydrogen abstraction mecha- 

nism to give the semiquinones" ， henee， the 

scavenging activities of PPG for superoxide 

may due to thdr reductive activifies which may 

Tab 2， Scaveagigg acttvltiss of phcoyipropmoid 

由 柚 s~eraxide (0 州 州 5y 
NBT／PMS／NADH systeIn． =3' ± 且 
’P>0．O5, ¨P<0．05, ⋯ P<0．01 eonlro1． 

COlltfol 

GSH 

Gallic acid 

lsoverbasco- 

side 

Verbascoside 

Echinacoside 

Pediculario— 

sideA 

Cistanoside D 

Permethyl 

verbascoside 

GIucose 

Rhamnose 

Apiose 

l6．0 

32．5 

65．0 

16．0 

32．5 

65．0 

l6．0 

32．5 

65．0 

16,0 

32 5 

65 0 

l6．0 

32 5 

65 0 

1 6．0 

32 5 

65 0 

1 6．0 

32．5 

65 0 

16 0 

32 5 

65．0 

65．0 

65 0 

65．0 

0．2941 0．020 

0 233±0．01 2． 20．7 

0 21810007"’ 25 9 

0．2l1±001 ’ 28 2 

O 215±O．O2 26 9 

0 189±0．02 ’ 35 7 

0 169±0004"’ 42 5 

0．154±0 01 7． 47．7 

0 1251 0．01 2．“ 57．6 

0ll1±0 021．̈ 61 2 

0 175±0．013̈ 40 6 

0．137±0 01 2．“ 53 6 

0．103±0．025Ï  63 9 

0．1 651 0．01 2．’ 43．8 

0．1451 0 023⋯ 53 6 

0．096±0 027"” 66 6 

0．1 53±0．013̈  47．8 

0．126±0．021-̈  56 8 

0．088±0 025⋯ 694 

0．253±0 008̈  13．9 

0．2l2±0．013“ 27．8 

0．162±0．028̈ 44．9 

0．196±0．01 9．’ 33．5 

0．164±0．009t’ 44．2 

0．154±0．01 5I’ 46．4 

O．290±0．021’ 1．4 

0．29±0．03 2．0 

0．292±0．009’ 0．7 

A：absorbance 

be relatedtotheBumbe r ofPHG andthe con- 

jugated system 
The activities of PPG for inhibiting lipid 

peroxldaUon may depend mamly on the hum· 

ber and steric position of PHG【IIJ． On the ba． 

sis of their stereochemistry， the PHG of 

caffeoyl molety on verbaseoside，echinacoside， 
and pedicularioside A would be easier to fofin 

H-bond with the hydroxyl groups of 

rhamnosyl or apiosvl 也an 也at on 

isoverbaseoside， thus the latter reserved more 

PHG than the foiTner 3 compounds did． That 
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is why the isoverbascoside got the stron2est 

jnhibitory activity． 

The PHG are able to inhibit lipid 

peroxidation thro~lgh scavenging the 

microsoma1 peroxv1 radicals indueed by 

Fe“／vit
．

C(⋯  
．  

LOO ’+PhOH — LooH +PhO 

On the othcr hand， like other phenolic 

compounds such as rutin and quercetin( ”， 

the iron chelation bv hvdroxyl—substituted but 

not memoxy--substituted PPG may play an 

important role in inhibiting the lipid 

peroxidation．This work is now in progress． 
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提要 6种从马先蒿(Pedicutaria striata和 Pedicuta，is 

tasiophrys)中提 取 的 苯 丙 素 甙 化 合 物 (32．5_65．0 

#mol。L- )对小鼠肝微粒体脂质过氧化的抗氧化能力 

与 其酚 羟 基 数 目和 立体 结 构有 关 苯 丙素 甙 

(16 0-65．0 pmo]。L-')对超氧化物的清除能力则取决 

于酚羟基数 目和共轭体系的强弱 

关键词 苯丙素甙；超氧化物；游离基清除荆；抗氧 

j ． 
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