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AIM ：To~tudy anti—inflammatory effe~ of anovd 

inc~metacin ester，3-(N，N-diethylami~)propyl- 

K nHCI(p~ ng)anditsulcerngenicltyin 

rats． METHODS：Carrageenm (Car)．inducedpaw 

edema and ulcer index were examined． REslII ： 

Car-induced pa w edema哪 inhibited bv 36．6 ％ 

(P<0．01)at3 h and 34．6％ (P<0．01)at 5 h 

aftea,a血 e ip 岫eetlon 0f the 7．09 

nag·kg～．Onthe 8arnemolar basis，in&m~taeln 

(Ind)5 nag· ipinlu"oited edema by45．6％ at 

3 h and 39．2％ at 5 h，however，there was 11o 

statistical s／gnfficant differeme(P>0．05)between 
the ed妇m _h “)r eI t ofthe p~ arug andthat 

of Ind． The dose 10 ．g／paw exhibited 64％ 

inhibitionofthe 山ng，theprodrng >10．g／paw 

showed 1∞ additional inhibition of∞ mng； the 

acute gastric lesion properties of the plDdn|g were 

much lower than those 0f Ind 6 h after 0o 

coNCLusION： m  is a potent anti- 

inflammatory agan twi小 lower ulmrogenidtyin the 

stomach． 

Indometaein(Ind)is widely used as a non- 

stemidaI anti—intlammatory agent． But gastric 

toxicity is a side—effect that is c[munon to all non- 

stemidal anti-inflammatory drugs including IndI ， 
．  

therefore nuiTierous efforts of drug designers to 

develop derivatives of Ind which would yield 

adequate anti—inflammatory poteney without adverse 

reaedon of gastric mucosa，had Ied to the synthesis 

of the Ind ester，3一(N，N—diethylamino)propyl 

indometacin HCI(prodrug) The pr~ent study 

was to investigate the anti—inflm~maatory effect of 
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the compound，and estimate ulcerogenieities of Ind 

andits prodrugin rats． 
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lndoraeta~ t —H 
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M_ATERIAI AND Ⅳ啦I1唧0DS 

ch目nj∞b lnd pI。 w硝 donated by Prof A A 
Hussain．University of Kemtucky． Lexington KY 40536一 

呻82，USA． 1nd(Lot No 60r~448)and carrageenin‘car) 

nm bda№ ~~3889)wlrffe purchazed from Sigma Ch~aica1 

o。． AIl other ctm~cats usedw eAR． 

n 印  m ∞ oforodr~ andInd Ind 50 nag，putin3．5 

mLd 2．5％ Na2CO3 solution，w kmrr~ iatelymixed with 

1．5mL 0fHa 0．5 mol·L一 ，and eontint~ y shakem for 

alx~t 2O rain until completely dismlved． The pH of the 

solution was7．0an dIndinthe solufien 船 stablefor atleast 

48 h．7 09 nagpmamgwas dissdvedin 5 mIJ saline．Allthe 

solutions were immediately used after preparation． 

Car-ind~eed ed哪 lest Male∞ i-d．ts weigh~xag 145— 

175 g w㈣ obtained frora Japanese Ld0oratory Animal 

Institute．the rats caged  individually w㈣ deprived of food for 

16 h{water ∞)． 

The Chal~ in edema volume ofthe rat hindpaw was 

measured on urmnesthetised rats ，ratswefeinjectedipwith 

lnd 5 lTlg·kg and 7．09 lTlg·kg～，respectively， 

0．5 h before the i~ection of Car，the control group received 

all equivalent amount of saline． A 0．1 mIJ of freshly 

orep~ea 1％ Car solution in pyrefie-free saline w 

subplantarlyinjected intofathind paw and the volm3ae ofthe 

Paw w&simmediatelymeasured ，0 5，1，3，5 hafter theCar 

injection．the v ul11e ofthe Pawwas also determined． The 

％ swelling of the paw w∞ calculated tts4ng the f~lowing 

equation： 

一。=～ 
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％ Swdlitxg=Vr／V。 (1) 

W here rncml increase in paw voltmae at a certain 

tJme aft Car ection，Vi=initialpaw volume． 

average paw in the group of drug-treated 

ratswas∞m withthatin the group of eantml and the 

am l-infl~ranamry activities of tltese wege calculated 

withfollowingfomM a： 

％ Inhibition=1一 ％ 1ing of dm~g-treated group／％ 

Swdling conD：ol group (2) 

Statistical analyses were carried out with the f—test． 

mmpanng the％ inhibition ofthe drug-treated group with 

that ofmntrol group． 

M 曲 0d 0fbioamay anddose-respom~c~ relafiml 

metln|ofbio~ ay ofthe anti-inflammatory effect of prodrug 

u ng far-induced d was employed by d。6e_rE 的|1se 

ec~rrelation M ter 1 ％ Car solution yeas p~pat-ed by 

dissolving in the p 心 fr∞ saline containing appropriate 

em otmtsofprodrug．0．1 rI1I ofthe solutionwas~,bolantady 

injectedintoleftbindpaws of6 ratsin each group，the doses 

d pmanag usedwere0．1，0．3，1．3 10，30嵋／paw． 
TIle percelIt swelling in individual∞ and the 唧  

％ of inhibition of ed自m  formation w calculated as 

mentioned above． 

Gash ⅡI r0窜叽弛姆 g Male 813n皓，~ igaee 

185—215 g，w keptin individual∞ges th a raisedmesh 

bott~a，deprived offoodfor 24 h(Wat 瞄 )．1nd10mg 

‘ and呻 dnJg14．17mg’ 。。~ze／'e印 W ento rd饵， 

beforethe rats1ve killed ．1 mL of加 ％ pomarame M iv 

a~ gnis!tered to each rat in order"to oloserve lesions easily． 

After 6 h．the rats were samlficed．an d the ston mcl'~ w 

rem oved ．ol~med alon g the greater curvature．and ex~ilirled 

forlmions developad in the ghnddar portion  under a stereo 

zcernmicroscopewi th all eyepleeemi crometer，thelengthand 

width 0{every l商o-1 was m嘲 ured each l on ar (1ength 

width) cald ated，andtotal ofthe areas(ram2)of all 

lesions for each rat w∞ used as the ul时 indext 4 

RESIJI ．sAND DISCUSSION 

The ％ of inhibition of Carqnduced edema 

forotation byInd and prodrng wg8 shownin_rab1． 

， e prodmg inhihited edema forpoafion by 

36．6％ (P<0．01)at 3 h and 34．6％ (P<0．01) 

at 5 h．0omp ngto the o~ntrol after a singleip of 

pmdrug 7．09mg·kg～．Onthe molarbasis， 

Ind 5 rng’kg ip inhibited the edema by 45．6％ 

(P<0．01)and 39．2％ (P<0．01)at 3，5 h， 

rezpectlvely． There was no significant diffel'enoe 

(P>0．05)on％of inhibidon between the prodrug 

and Ind． However． ndther Ind nor prod~  

inhibited the edema formation 1 h after Car 

Tab 1． 嘶 b af h证 mul D 曜 ip oN ∞rr晖 啪 II卜 

induced paw edema． H 6 rats— ± ． 

_p< O．0l 傩 cont~ l； > O．05 岵 lnd． 

i ecti<m。 that w&s the first phase of edema 

fommtion induced by Car．The development of 

edema in rat paw after Car injeetlon had been 

described as a hipbaseevent． Theinitialphase(1st 

h)of the edema w&s attributed to the leakage of 

histamine and semtonin， the edema  maintenance 

during the plateau phase to kinin-like substances， 

andthe second phase(aftel'1st h)of swellingtothe 

release of prostaglandin-like substanceL ． Neithel' 

Ind nor prodmg had influence on the first phase， 

but they muld significantly inhibit the semnd phase 

an d prevent the devebD咖 t of edema． 

Pharmaeok／nefic study showed that most 0f the 

prodmg after dosing bec2tl／le Ind ． It was 

inferred that the anti—inflammatory activity of 

prodrug was probably M ated to Ind which inhibited 

the biosynthesis of prostaglan dins at the second 

phase ofedemaformation． 

The％ of inhibition(in probit scale)of rat 

pawsmeasured 3 h afterthe SILlbphntarinjection of 

the prodrug—Car solution plotted against the log dose 

of prodrng  was shown  in Fig l A good linear 

Do8e／ g (In Ig scale) 

Fig1． 脚  印町 0fthe pr咖 ．g 3 h after subp t跚r 
eet~ l tlI曲 rr耀 劬 ． H 8 rals， ±s． 
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correlation was presented between the ％ of confirming the clinicat uses have being carried out in 

inhibition and the log dose of prodm~ over the dose OUT laboratory． 

range 0．1—10 ／paw． The d0se of 10 gg／paw 
exhibited 64 ％ inhibiti。n of the swelling found in R1EFERENOI~ 

the control- An increase of prodmg beyond 10 g／ 1 B MA
．  

b鹏ter0idal ant1．in日㈣ 的 醇st|。padlv：fr咖  

paw showed no additiorml inhibition of the swelling． theorv to t：~aetic 

A regression wss pedormed by bliss probit analysis Am J Med Sci 1991；301{272—6． 

onthelog dose of prodruginjected subplantarly and 2 Graham DY The reJa6ae．s~9 between mmstezokial artt~- 

the ％ of inhibition of the edema formation．the mtlammatory drug se rId pep ’ ulce~山 。 se 

regre~ion equationⅧ as follow Am 吣 跎’ 

％ Inhibition( t)=0．597leg(d。se)+4．633(3) stUdi ㈣  _m 

A good linear relationship (r 0．923．P< J PtonmmlExpTher1968；161：389—95 

0．01)existed between the log dose of prodral~：and 4 St~mki T，gagoshirm M，Shima& H Effeem 0f variotts 

edema inhibition ％ of measured in the study． The ps~hotmpic drt~s on indccnethacin ind~ed doer in mts 

median inhibit。ry dose(its 95％ confidenee limits) Folin PhanmcolDn 1992；100：20—3· 

wEtS 4 o114 ／paw (1．814-9．328)． It was [m
岫

kr ne th~

Mw

in,

，

su Jittd

⋯ac 三 
revealed that the bio~ ay method for identifying 

ts； ． N ： c

‘ 

， m

⋯  

an ti-inflammatory activity of new drug wss 6 lgmg~himaM K m E
， Hum gZL． H  

practicable and valuable． Hoveto reduce~tomethacin．induced gastricmu。Ds ks。fb——a 

The gastric ulcerogenicity of prod rug 14．17 mg neee hydrm~luble mdmT~eth,acm derivative and intra-tmstd 

·kg一 and Ind 10 mg·kg一 po was shown in Tab 咖 nIstrat删 耐’“∞m m 

2， h Ind and p induced visible lesion in the 口 一{ 64 Suppl 

。0rp lbut he1 、and 。 ence 盐酸3-(jv，N．二乙胺)丙基吲哚美辛 
significantdifference(P<o·【)1)·After 6 h，the 磊戛及矗霸疡作用 ⋯⋯ ‘’。‘ 
acute gastric lesion pmpertie：s of the pmdrug were 

1／60 ofInd． On the other han d，ulcerindex and 

incidence induced by prod rug were much lower than 

those by lnd． 

Tab2． Ulee~ genic ac 1 0f pm  g aI-d Iml 6 h alter／Io 

由B．嗥 n = 8 b， ± ． <0．01 e~trol； 

< 0．0l IDd． 

In conclusion， lnd prodrog  is a potentially 

useful anti—inflammatory agent which activity w 

equal to tha t of Ind， and have much lower 

ulcemgenic effects of inflammatory drugs on the 

stomachs． At the present time，pharmacokineties 

is under study and other biological studies 

王尉青， 

，7f，f 
08，日本国) 

关键词 3-(Ⅳ，Ⅳ_二乙胺)再莲蟹【监差垩； 

； ；盔比  

目的：考察盐酸 3-(N，N．二乙胺)丙基吲哚美辛 

(pIodn|g)抗炎及致溃痔作用． 方法：观察大鼠角 

叉菜胶(C )性炎症反应及口服给药胃渍疡指数的 

变化． 结果：腹腔给药显著抑制Cat性趾水肿，3 

h及 5 h的抑制率分别为36．57％和34．56％，与 

等摩尔浓度的吲哚美辛(Ind)差异无显著性；足趾 

10／~g／Imw给药迭蓟64％的抑制率，再增加荆量 

不能增加效果；14．18 mg·kg 的 舯)出啤 灌胃6 

小时后溃疡指数显著低于同摩尔数 lnd． 结论： 

该药为一抗炎作用强，致溃痔性低的药物． 

∥ 
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