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Effects of Ro 31．8220 

induced by fibrinogen 

on smooth muscle cell proliferation 

degradation products 

ZHOUBin，ZHANG Jun—Ping，HU 2hen-Lin，TAOXue．Bin，Q~a'qDing-Hua2 

(Re~awh Laboratory ofNatural andSymhetieDrugs，College ofPharmacy，SecondMilitary埘鼬 iUMversily 

Shanghai2O0433，China) 

KEY W ORDS Ro 31·8220； fibrin fibdnogen 

de粤a oⅡ p【 h如 ； pro~~ kinase C； vascular 

smooth tmtsele；eultmed cells；thoracic aorta 

AIM ： To study the rm~ eoic activity of fibrin 

fibrinogen山 删 Dn produ~ (FFDP)andthe effect 

ofa new selectively potent protehl k_岫se C (PKC) 

inhibitorRo 31．8220(Ro)． METHODS：Rat aoi~c 

smooth Ⅱms Ie cells(SMC)l~vliferation in txdture 

w'ds lmasunM by crystal violet 岛1aj血 assay． 

RESULTS：FFDP slimnlntedtheprolifc／R~OllofSMC 

由埘ngthe experimental~edod of 72 h，Ro 0．01— 1 

m l·L一 inhibitedFFDP-induced cell proliferationin 

a ctmceam~on-depeadeatⅡ嵋∞ ． CONCLUSION ： 

Ro e~Xel"tgd inhib~ny effect Oll cell proliferalion 

indtw~ by FFDP． 

Smooth删 scle ceil(SMC)proliferationiswidely 

perceived as a key eventin theforotation of s~nosing 

atherosclerotic lesions， but the stimuli primarily 

responsible for this remain uncertain J． 

Vthrinogen is a major， 订∞Iry cardiovascular risk 

factor- ． Fibrin fibrinoin-derived protein was 

cha甩cteriz。d and quamita~d in atherosclerotic 

lesions J． Protein kinase C (PKC) is a pivotal 

eazyme in the inu'aeellular signaling pathway that 

mediates the sMc pmliferafioa J． 3．1 1一[3． 

(Amidinothio)propyl J-3-inaolyl J一4-(1-methyl-3· 

indolv1)-1 -pyrrol~-2， 5．dionc Ine山ancsulfonam 

(Ro 31．8220L ，Ro)is a n w~lecfivdy p0tentPKc 

inhibitorwith allI of10 nmol·L which had been 

usedinthetherapyof9mne autoimmut~ disP．ases．such 

as rheumatoid arthritis． paper was to Ⅲnine 

whetherfibrin fibrinogen degradation prcdlz~(Free) 
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could stimulate the SMC prolifera6on，and the effect 

ofRo． 

Ro 31-822O fC OzS·CrhSO~H， 553．65) 

Reagents Huraan fila'inogea， fibrin， a5 ， and 

at,co．an w Ⅱdlased from Sigma (USA)； D山b s 

m0di砌 B meditgn (DMEM) as purchased Gibco 

BRL；Ro w舔 a 口糊 U【ls,gift from Dr Davis BRADSHAW 

(Rocl~P,csea'~ Ceater) 

Rats Wis~-rats—aging8± 1 wk．weighing 250± 20 

g．w obtained 丘瑚n 吐 Ardmal Center of Second Military 

MbdicalUmvea~ ． 

Cell eultawB Rats w killed by cervical dlslocation． 

The ll1 c aorta was excised and 口1删 in a Petfi dish 

comaining phosFgam-~ saline(PSS) ( ，M 一 

free)．After吐 advenfifia andtheinfima 帆 removed with 
fineforceps，d eleaned舳 w砸cutinto商 1—2删 

and putin a cultmeflask withthein~qde 出 I喧 协 the bottom 

for i玎aJb 衄 Arolmd 10 d the free smoah muscle cells 

derived n the explantsteemed in n随 ofthe cultureflask 

bottom． Thenthe ceIts嘲 sIl跏 nⅡedwith 0．25 ％ 劬  

Tk exta'hited瑚 laill and valley 幽m哺曲蛔 of 
SMC T1 typie~ ~owth expel'in-tentwss r~-fm nedwith SMC 

at passage levels of4—6 times． 

Cell growth assay 轧lⅫ 札耐 cells in Dh删  

llaeditma∞mail由培 10 ％ FBS 帆 seeded in 96-well eultme 

at a aens~y of1x】旷 edlw'wd1． After 24 h．cells 

们捌 twicewith DM andincubated withfFDP in scm  

free DM at defined intervals． T0 testthe e胁 of PKC 
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inhibitorRo【m FFDP ac~on．cells w∞ incubated with FFDP 

(6-11 digestion，l g‘L。。)intheWeselace ofR0衙 24 h．ARer 
incubatic~．cellIrll／Ir~ wasⅡ am 。d by using amodification of 

Frick’s 1jfoc4~]u[,et ． 

Prepe~ lionofFFDP FFDPwas obtained by digeslion 

offibrinwida plamldn[10 cas出 tmit(cu)／gfibrinJ． Plamlln 
digestionwas conductedinthe prl~erloe of∞ 21／rmlol-L_。 

1h：leactioIrl wastetlnina_t,~l at definedin屺rvak by addition of 

ar~ anin 200 kIU／cLl plasmin L 

S柱 b6 Commrisom weIe c~ried删t u虹Ⅱg t吲 ． 

Addition of fibrinogen did not aff~t the SMC 

proliferation (o．180 -I-0．018； P > 0．05 control 

0．153±0．011)． In contrast．FFDP stimulated the 

growth of SMC． Themitogenic ac~vity ofFFDPwas 

increased along with the prolongation of digestion 

time． The 6-h digest had the maximal aclivity 

(T曲 1)． 

Tab1． Effect of dj静蚓咖 妇 oR皿it哪 cactivity of 

FIFI)I~． Cells almm酿 with FIFI)I~(1 g·L一 )for 

铝 h． n=4 hⅫ∞辞m (鼬 Ⅷ l~ led 4 

r日乜)- 置 ± s． >0．05- 《0．05，中 《0．01 借 
O0n州  

Marked pmliferati~a was noted at 24 h after 

ubatingⅡ1e cells w曲 F旺 )P． The effect of FⅡ )P 

WaS concen{raliern—aIIdtime-del~dem (Tab 2)． 

T日b 2． Effect 0fFFII}I~c6．hm )％ prollf'el'l~  

0f鲫 ． n=4 h0m嘴 哪 (∞血 Ⅷ pooled 4 

r日乜)． n煳 t．m灯曲牌 眦 唧  iII 哦m1蛔 瞄． 

± ． 0．05。 《0．05， 《0．0l借 唧 血01． 

FFDP 

g·L一1 

1 x 】̂拇嘎 at595叽 (％) 

h 48 h 72 h 

The SMC proliferati~a induced by FFDP was 、 

inhibited byRo10—1000 nmol·L一 (Tab 3)． 

Tab 3． Effect 0f Ro∞ 鲫 pI曲蛔 ∞ _m by 

FFII}I~(6-h diges6∞ ．1 g·L )for 24 h． n=4 

hⅫ∞辞m c鼬 Ⅷs p∞led 4 r日ts)． 

hi y I疵 O ∞ 1 _m 阳  mI峭 糟 ． 置 ± s- 

叩 >0．05． 《0．05。 <0．ol借 唧  ． 

0 0 175±0．0衢 

10 0 160±0 014j (8 

100 0160±0 01B． (8 

000 0180±0 022-(一2 

0 360±0 028 

6) 0．33±O．∞‘(8．3) 
6) 0．30±O．03b(16．7) 

8) 0．站±O．03 (36 1) 

Previous study found fibrm fibrinogen deposition 

only in the infima of easy lesions． suggesting 岫  

fibri~gen deposits r~ght precede山e dep0s oI1 of 
IDL in Ⅱ1e de、_dolm唧 E of athemsdemsis J． ．n 

present study indicated that FFDP s~ ted SMC 

~ liferation andthe raimgenic acdvity COITelated w曲  

tbe extent ofdigestion．which is in accordance w曲 the 

form changing of fibrmogen in the growth of 

athemscle~tic plaques． rIl observation．supported 

tbe hypothesis 岫 fibrinogen was involved in the 

pathogenesis of athemselerosis aIId FⅡ)P~ vided a 

pathological growthfactorini~ating cell pmliferati~a． 

Ro inhibited tlle F同)P_induced SMC 

pmliferati~a． PKC has been proventO play a pivotal 

rolein SMC~ liferation． So vati醒 PKC may be 

involved in the med1ani蛐 of H DP acti~a． 

In ~ clusion． 山e ixe~ent study 蛆K the 

inhibitory effect ofRo挪岫 tbeH DP．induced SMC 

pmliferati~a。and ~ vided a 曲e cal ba in the 

prevention aIId treatment of ca础 0vascIllar di氍 ases 

w曲 effective Pl inhibitees． 
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Ro 31．8220对纤维蛋白原降解产物诱导的平滑肌 

细胞增殖的影响 

， 

胡振林，陶槭 钱定华 ．7z 

(第二军医大学药学院中西药研究室，上海 200433，中国) 

关键词 
一Ro 31-8220；墅丝鱼自里 ；蛋白 

激酶 c：血管平滑肌；培养的细胞；胸主动脉 

目的：研究纤维蛋白原降解产物的致有丝分裂原 

活性及一种新型PKC抑制剂 Ro 31-8220(Ro)的作 

用． 方法：大鼠主动脉平滑肌细胞增殖采用结晶 

紫染色法测定． 结果：纤维蛋白原降解产物促进 

大鼠主动脉平滑肌细胞的增殖，Ro(O．o1一l u瑚l 
·L。。)剂量依赖地抑制增殖． 结论：Ro抑制纤维 

蛋白原降解产物诱导的平滑肌细胞的增殖 ． 
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Uptake of鲫mrc̈ ．complexes in 

and their dissociable ability 

LI Shao·urIl，YANXue—Xian，LIUXiao-Yun (D f ofExperimental Medicine 

Chongqing University ofMedical Sciences，Chongqing630046，Ch／na) 

KEYWORDS drug stab~ ；lllyocard~al ischemia； 

technetium con apounds； aiphospha~ ； succimer； 

gtucohepum te 

A玎Ⅱ：To find how some technefum-complexes to 

deliverthe active spec~，喇 一，tothetargettissue 

from a dissoeiable polynuclear T 虻edes in 

lneserv~ males in vivo． METHODS：Effect of 

dissociation ability ofthe polynuclear ecmaplexes 

on  their ag~lmulntioll in ischemic m~caxdium v，嚣 

rested． Ability of djs吕Ociad0咀 船 ba、血嚷 卸 

appropr~ conformation  to bec咄 c biologically 

functional afterenticingtheblooda da wagtested 

using a s Ie dilution method by thin l 

ctmmamography(TLC)maalysis． "qarions degree of 

ischelllic myocardit~m slices of ratⅥ incubated with 

1／1{30 diluted sueeimer。 ．GH 蚰 d 

Fan：$6-23-(~80-54438(H)．％．23 ∞g． (O) 

Fax： 23—688l一2％  

Recei',~t1995—05q)3 AOⅫ I。|199q~ 07 

一 PPi． RESULI'$： The TLC I~lterm of 

． GH and 9 ．PH showedthe Dr ofa 

fast 1蚰cIeasing of 。e Tc-叩蜘 籀 ~ulion de孵  

inemas~ ． The relative radioactivity of peak of flee 

per眭d咄黼 ( f=0．85—1．0)with 1：500 di~ on 

wag： 叮 ．suceimer 0％ ， 一衄 盟 ．1％ 

±1．3％ ， and 一PPi 46．0％ ±2．9％ 

respectively． The up~ke of the nwoc印司h皿 after 

ischemia for 3 h was 叮  ．suecimex 42O％ 

±110 ％ de se／gtissue． GI-I710 ％ ±180 ％ 

dose／g 血 Ie。 and 叮  ．PPi 1295％ ±590％ 

dose．／g dss∞ 瞄pecdvely． CONCLUSION：Tbe 

dissociation  and myocar~ l 妇  showed： 

．曩l。dlner< ．衄 < 99 -PPi
．
the 

l甲咖∞ b the isch锄 ic myocardium is positively 

cc~related to theird s0cja ． 

-succimer as a nⅡn0f imaging agent has 

been developed~̈
．  It was laps a result of the 

simil~ty of the Tag,一pentavalent core to the 
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