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Effects of 1-(2。6-dimethylphenoxy)-2-(3，4-dimethoxyphenylethylamino) 
propane hydrochloride on heart function，lactate dehydrogenase and its 

isoenzymes in rats witll cardiac hypertrophy 

ZHANG刁Ⅱ．Bing ，WANG Chun-B ，LI-W ，QIAN Jia．Qing4 

(DeparOnentofPharnu~ology，TongiiMedical University，Wuhan 430030．Ch／na) 

KEY W ORDS left venRicttla~hypertrophy；heart 

flll~ on tests；1-(2，6-dimelhylphenoxy)一2-(3，4-di- 

tnethoxyphenylethylamino) pIDlmne hydx~ehloride； 

lactate debydtogemse； lactate dehydmgenase 
~ ~azymes 

AIM ,, To investigate 

mexbylphenoxy)-2-(3， 

pmpan~hydmchlodde(DD】 )∞ canfiac systolic and 

~ stolic function， lactate dehydmgemse (LDH ) 

activity， and LDH ~ enzymes in rats wilh cardiac 

埘pe血0phy． METHODS：The cardiac hypemopby 

of r8扭 啷 inctuced by parIly occluding 柚)d唧 jnal 

aorta． n rats were giver ig DDPH for 8 wk 4 wk 

after 0D枷 0n，andisolatedwofld~ heartwasmade． 

RESU珊 ： Eight wk later， in model group． 1eft 

ventricle systolic es飘Ⅱe(LVSP)，Lfv+ ／df衄【，· 

／dfm and aorta pressure (AP)decw．ased by 

20．2 ％ ， 20．0 ％ ， 4】．4 ％ ， and 13．6 ％ ， 

mspeetivdy． Left venlricle ending diastolic D es圈Ⅱe 

(LVEDP)inereased by173．9％． m  hemodyn~nic 

study showed that flowing liquid of aorta(AF)and 

coronaly(( )and cardiac output(o0)decreased by 

49．4 ％ ，41．2 ％ ．and 48．9 ％ 。respecfivdy． After 

the rats、榭 e西啪  DDPH，the all above-mentioned 

D印 山e∞ recovered to different degrees． Under 

condition ofcardiachypertrophy，LDH ~ enzymesand 

sublmits cbanged sigtfifican tly． b呻 ，m髓 ， 

LDH4，and ，especially increased，LDHl 

decreased，subuaitM in hypertrophied heartincreased 

1．69 血nes than that in nolllal heart． D嗍 could 

decrease submfit M and increase subunit H． 

C01  ̂ ION： DDPH c蚰 increase 衄商ac 

fun~on， ctgonary flow and reverse dlang髑 of LDH 
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W hen cardiac hypertrophy occured， cardiac 

diastolic and systolic functions decreased~’· 
． and 

some erlzymas related to energic metabolism such as 

myosin heavy chain (MHc)，LDH changed【。’ 

LDH isoenzymes have two types of subunits：H and 

M ． Under norn3al condition．subunit H predominates 

in lefl veiltricle tissue． But when heart b~2omes 

hypertrop~c， subunit M increases ． Up to now ． 

many antihypertensive drugs such as angiotensin 

converting enzyme inhibitors (ACEI)． calcium 

antagonist， and adrenoc eptor blocker ha ve been 

found to be able to reverse cardiac funcfion of 

hypertrophied  heart[ · · ] 

reveFse MHC changes’ ． 

these drugs can reveFse 

reveFse caIdiacfunction 

2．(3． 

and some of them can 

But it is not clear whether 

LDH chan ges when they 

l-(2．6-Dimethylphenoxy)． 

)plDpane hydro- 

chloride(DDPH)is a cOltlpOUl~synthesized by China 

Pharmaceutical University． In our previous sUldies，it 

was found that DDPH had adrenoceptor and weak 

calciuru anmgonistic effects ， and antihypertensive 

effectL1oJ． The aim of present study is to investigate 

the effects of DDPH Oll cardiac function and LDH 

isoeazymesin rats with cardiac hypertrophy 

M aterials DDPH waslxovidedby口 ss0fXIA Lin and 

NI Pei-~ au， De of Organic Chemistry， 

Hm 瑚。e删c University(chemical 可 l雠 than 99 ％) 

When used，jtwas dissolvedin distilied wator W ist~ rats 

= 28，clean)，0．body weight 150—200 g，were purchased 

from Laboratory Animal Center，Ton~i Metrical University 

Pentobarbital sodium (Foshan (~etrfical Factory )． 

benzylpeniciUin (Huabei Phanna~utical 0 pany)，agarcse 

(Serva)． nitroblue te~azolium (NBT，Serva)，nicotinamide 

adergne dinucleofide (NAD ．Sigma)，N-methyll~enazinium 

(PMS，Si~ a)． 
Surgi~ m odels[11] The rats w∽ aaesthetiz~ with 
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pent~arbital s~lium ( Ing。 ～．ip)． The abdomin~ 

{u ab vethe k ~dney anery ~cludedwi【I】 7tlee~e． 

then岫 m eⅢ s d~a,,ved ou￡ Asto the c~ trol ．妞  

aorta was only separat~ bul Not liga神  After 0peran吼 ，each 

rat was ven 口benzvI _dU_m 5×Hr unit fn prevent l慨 n叫 

A11 rats wefe ~ dded int0 four grouDs at random 1 J 

C【加m丑：4 wk after oper~ ． the rd we Ven ig 3 rI1L 

disti『Ied w啦 r as DDPH ~oups：2】nmdeI：the s．皿忙 as control 

exccm that abd叫 血1 a0血 was oocluded；3)law d0《【ge of 

DDPH：4wk alter 0pe on．Ⅱ Hnswere YenDDPH (25 rag 

‘  I1。d_。．ig h 8 wk)；4)hj衄 desa~ DDPH：the 

s,~ffoe as 3)．exceptf_甜 DDPH 50 rag‘妇 。。-d 

hIea蜘 t帕tent Df 衄 rd-蚰c f-tmctlon The r砒 was 

s uI【u】ed．is出  l"o,~rldng kar【 rrode The蛐1吨  

田舞s‘睇 o，】硪 reti cle H御 2．0 k ．static woler p u of 

aorta 9 3 kPa． Perfllsa~ liaLIid was medifi~ Krebs- 

Her~eleit(KH) unon (rmr~l-L～ ：NaCI儿8，Ka 4 7． 

NaUCO~25． SU|‘7 O l 2，caCb 2 5s， 吼 1．2， 

N E I'A 0．5， 目uc0se 5．0． Napyru~,ate 2．0) One 

P0lyen1ykrIe nlbe w驰 inse~textinto aol'~a，andme 0pp0s 

end was c0nrIec神 to U -2B (1 衄 hl Medic EcIllj脚 t 

0一)~ysical f钟汕 g appar龇 m p 鹤u H sdL．cer lo 

recxl~ a~rta pressure (AP)； aII ber P0lyeⅡ lerIe be was 

lr~erteA 『n 山e I venmcle， and 山e 0口p嘴I圯 end was 

corfftect~ to sJ-42 (shan曲ai Medlc~ Fxluipment Fact~y) 

Phy咖 删  l啊鼠删m m a~other pressureIrar~ucerfn 

record k venmcle s~mfic Imesstme(LVSP J，LV d卢／df一 ， 

and Ie venmcle er-di啦 diasb0lic pre~ure (U，EDPj． 1 e 

isela~ l b髓n was∞ rfilsedfrom 1 atrium for10一∞ rain．then 

was Dc sedfrom a0I曲 The hear【was ke stabk forl0—20 

rain．山e ab0ve-men~ neA parar~ters were m帮血 F1讲vir啦 

!iq d 0f a讲乜 (AF)and c㈣ 町 ( )．n per mmute 

~thered Cardiac ~tput(CO )was obt捌 by AF + 

mxl c∞ ve l(m，出e V 啦s in per 栅 leR v~mcle“ss 

we ob目jTled． 

M eas~ en 0f咖  咖 锄 d ~ enzynles 

R ventricle uel50 rag 憾 homo~nated m l 5mL。0ld 

PBS buff~ ． homo~nate c~ ged(2× 1 g)under 

4 ℃ f ∞ rain， Ⅱ suDe|rIate was used to 呲 a LDH 

ac6vjtv and analy~ LDH iseenzymes． L．DH ac v was 

measurexl as methodtl m UV visible re∞fdi地 s口ec七 曲0 

lTIeter UV-240 (Shima~u． Japan) T0 analy~ LDH 

is~ mes，oIle 0．9 ％ agar p (10 cm× 10 cm)was 

pI1 w曲 【a1 s~ium-ltC1 bu衔 ( 8．4) 5o 

，￡In0l·L_。 SN~'nate 0r each sample 2止 was undertak~ 

eJec舡D is(s 一4 eJecⅡ叩b【胱啦 apIⅫ姐 )埘m 脚 

s~ liunl-HCI buff~ 75 Ⅲ 0l-L。。under l50— 200 V Agar~ e 

0 5 ％ 4 『11L， 0．2 mL so~unl lactate l 啪 L·L_。．0．8 mL 

vifible agent(0 2 ％ NBT，0．5 ％ NAD ，aIId 0．o5 ％ PMS) 

weremi删 and 【mt0 0．9 ％ agar幅e山 嘛 60—90 

rain aO~er eh舡Fpho庀sis． At 37℃．∞ mill Iater，the pLa s 

we scarⅡl。d at 540 nm Wim CS一9,30 scanr (Shimldzu． 

Japan)to obtain Ia【ive c~ltellt 0rfive is0enz s Sub~itH 

w ac ved by LDH L+3 。I + 1／2。LDH3+ 1／4。LD ； 

蛐bun_IM ∞ ach evcd 如0 ％ 一H 

S扭ds6cs Data we c御 d m 忙 

RESU rS 

硪 ects Of DDPH on herrm由，Ilamics in胁  

wiⅡl cardiac hypertrophy ln model group， 

LVSP，LV+ dp／dt⋯ ，-dp／dt and AP ~ creas- 

ed bv．20．2 ％ (P<0．01)，20．O ％ (P<0．01)， 

41 4 ％ (P <0．01)，and 13．6 ％ 【P <0．01) 

compared whh control group But LVⅡ)P increased 

bv 173．9％ (P<0．01)． 

AF．CF．al1d CO in per gram of heartIn model 

gmup decreasedbv 49 4％ 【P<0 01)，41．2％ (P 

<0．01)，and 48．9 ％ (P<0．01j c0mpa刚 witIl 

control group一~specuvely 

DDPH could partly revef砒 chan螂 men~oned 

above，t0 LvsP，AF，aI1d CO，山e eff＆ts of~gher 

dosage ofDDPH 、№s n眦 ~gnificant(Tab】)． 

Effect 0f DDPI{ 0ll 删 acd~ty and 

change of is0e】=-2 吣 There was no significant 

differen~ _n LDH acfiv al1d U)H is~ yme aliIong 

r0ur groups． but o山er is0enzvmes and subuni~ 

differed signifieandy． 1n model gmup． LDH1 

decre~ed，but ， ，and ，~pecially 

UDH increased． Subumt M mcreased 1．d9 times than 

山at in control group． DDPH could ~verse changes 

mentioned above(Tab 1．Fig 1)． 

毫 
1 2 3 4 

LD 

LD 

LD 

LD 

H g 1． E妇 乜0phc 0f LnH is0em  o￡ left 

v cle ；sue 0f rat． 1l c叫m=ol；2l model；3】嘲 I 

2sIng·kg一 ·d一 ：4j DDI?I~50n|g·kg-1 od～． 

DISCUSS10N 

n was found that the sysmfic al1d diast0lic 

~nctions of tlle hear￡ witII cardiac hypertrophy 

decreased sign~eandy． AF， CF， aI1d CO als0 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


56 · BmLlI)：ISSN 02 z56 Ac Ph唧  啪 Simc~ 中国药理学报 l9_嘏 hl：19(1) 

1铀 I． f 0fig DDI~I堋 bem哪 ，LnH，锄d 卿 in 衄衄 l ，． ± 
>0．蛞 ， <O．惦 ．cp<0．ol雌 c0Ⅱ州 ． >O．惦 ． <O．惦 ． <0．01 n州 e1． 

gp>O．惦 ． <0．05， P<0．IIl DISH 2s T嚷·kg_。·d 

decre~ ed． DDPH could markedly revers~ these 

changes． Tb LVSP，LVEDP，AF，and CO ，higher 

dosage of DDPH was more significant 

DDPH had weak calcium an tagonistic effectt9 
， 

but in our experiment， heart rate didn’t chan ge in 

DDPH groups． Ⅱ can’t deny DDPH have negative 

inotropic action and negative chronotropic action to the 

heart， because DDPH also has antihyoe~en sive 

effectt 
． this can stimulate sympathetic nervous 

system reflexly， so the direct effect to the heart is 

covered． In ourprevious study，itwasfound thatthe 

length of saro3101asln (LS) decreased in model 

group ．this might be the l~ason of the decreased 

systolic function， because LS js the initial length of 

cardiac contraction． Ls decreased．the initial length 

als0 decreased． so the co ntraction of the heart 

decreased 

Prolifemtion of fibe r js an  important reason of 

decreased diastolic function in rats with cardjac 

hypertmphy L51 In OUr previous work
，
we also found 

tha t the collagen co nten t increased significantly when 

the heart ofthe rats became hypertrophiedll{J W hen 

the co llagen content jncreased， relax of the left 

ventricle decreased， an d the stiffness of heart 

illcreasod．these co uld reduce the diastolic function of 

the heart． 

In model group，LDHl decreased，LDH3，LDI-L， 

an dU ) ，especially U )H increased． DDPH could 

reverse these changes． DDPH can ll~luce the coHagen 

co ntent、14j in the heart of model group
， so it carl 

reverse the changes of LDH isoenzymes and improve 

the diastolic function of the heart． The derailed 

mechanism awaited fuFther investigation
．  
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卜 一 7 
／ 

1．(2，6．二甲基苯 氧基 )-2．f3．4．二 甲氧基苯 乙氨 

基)丙烷盐酸盐对心肌肥厚大鼠心功能、乳酸脱氢 

酶及其同工酶谱的影响 

丛量 ，三丝 查 ， 薇 ，钱家庆 (Ni~NN 
太学基础医学院药理学教研室 ，武汉市 430030，中国) 

关键词 左心室肥 

：三 莲莛 玮)_’2-‘? ’
酸盐 ：乳 酸脱 氢酶 
+ 叶 ————～  

R 772 

目的：研究 1．(2，6_二甲基苯氧基)_2 (3，4一二甲氧 

基笨乙氨基) 丙烷盐酸盐(DDPH)对心肌肥厚大鼠 

12,功能及乳酸脱氢酶 (LDH)及其 同工酶的影 响． 

方法 ：部分狭窄腹 主动脉 ，术后 4周 ，大鼠给予 

DDPH． 结果：DDPH ig 4周 明显改善大 鼠心功 

能 各组 LDI-I活性及 LDH2无明显差异，但心肌 

肥厚组 LDH3，LD ，LD ，特 别是 LDH5增加 ， 

而 LDHI下 降． M 亚 基 是 对 照 组 的 1．69倍 ， 

DDPH明显逆转 上述变化 ． 结论：DDPH改善心 

肌肥厚时下降的心功能 ，同时逆转 LDH同工酶潜 

的变化 ． 
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