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ABSTRACT

Aim To study the effects of basic fibroblast growth
factor (bFGF) on the repairment of the injured intima
by balloon denudation in rat aorta.

Methods The male Wistar rats were divided into
six groups as follows, two early treatment groups (a 7
day-group and a 21 day-group), one late treatment
group, and three control groups including a simulated
operation group. The intima of the aortae was denud-
ed by using a balloon catheter. bFGF was injected into
the tail veins of the animals on the ist, 2nd and 3rd
day (early treatment) and on 15th, 16th and 17th day
after balloon denudation (late treatment), respective-
ly. The denuded aorta rings were perfused in the
Krebs-Henseleit’s balance salt bath. The plasma NO;
levels were determined by the method described by
Green and his colleagues, and the plasma endothelin
levels and the cGMP content in the aortic tissue were
measured by radiocimmunoassay.

Results Intravenous injection of bFGF, not only in
the early treatment but also in the late treatment,
could significantly promote the relaxation reaction in-

duced by acetylcholine. The maximal relaxation mag
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nitude of the denuded aorta rings in the 7-day-treat-
ment group and 21-day-treatment group were 2. 2 and
1. 7 times that of both control groups, respectively,
and the maximal relaxation magnitude in the late treat-
ment group was 2. 6 times as high as in control group.
After denudation, the plasma NO; levels of the 7-
day and 21-day control group were lower by 12% and
27%, and the cGMP contents of both control groups
were lower by 57% and 48%, whereas the plasma en-
dothelin levels of both control groups were higher by
70% and 40% , respectively, than that of the simulat-
ed operation group. Meanwhile, the plasma NO; lev-
els of both early treatment groups were higher by 50%
and 115%, and the cGMP content of both e:irly treat-
ment groups were higher by 106% and 100% , respec-
tively, than that of the control groups, whereas the
plasma endothelin levels were significantly lower.
The results of the late treatment group were simular to
that of the early treatment groups.
Conclusion Using bFGF might promote the repair-
ment of denuded endothelium, inhibit the over-prolif-
eration of denuded intima, and therefore might play a
role in preventing restenosis of balloon denuded aorta.
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BRXHARERA TR/ TROMLETE, b
RT R, ELEERNRMEH BTt EBFTRER
RARGEL JrHARGE ARERGLERT,
XEE RUEHEFeREEEF; BHo¥;
Ak AR A |

%2 B 9 R 3 Bk B R (percutaneous
transluminal coronary angioplasty, PTCA) &
MEMERENEETE. RTARGERERNY
30N ~S0UMmMAREMBEFRED, BF
BRENREVNENRTLEE. HREREKT
BRORIT R, B AT T 8O0 T F i
Hfl (smooth muscle cell, SMC) B¢ R , {H % B 3
AR, S K B 655 BB (remodel-
ing). N THBEZE &L . 40 ME /135 3 4 A I R TE
BERERSERRENRESRE. BT
£ 40 ffd 4k 1< B T (basic fibroblast growth fac-
tor, bBFGO R ZHFEMERK A T, [ {EH#F
BUAREEMTIE., CTAAEFOLENE
BE.AMARKBELESF KSR E
FRAERIYY, A SCAERRTE 8 K B Bhhk o R i
B b, W% bFGF X 5145 M8 3 B h BBk 2 9
&, RIS R A bFGF ﬁi?ﬁﬁﬂ’gﬂ"_}ﬂﬁﬁo

1 H®E5HE
1.1 #©#

Wistar KR L XER A F TR P SRS,
B — 8% B 5 % (cyclic guanosine monophosphate,
CCGMPYBRH &R B AN LEPEAAEHE AKX
HH %% %5 & A % Phoenix Pharmacy = & ., E#l A
bFGF e X o B HAMBE R QA RE. 2 PH LK%
FLBIER Y Sigma AFAFEG, RHAFTERHAETS.
1.2 A& '
1.2.1 KBREDHRAEHBE T 4% 300~380 ¢
% Wistar X B,40 mg/kg K E LS HHRE,. S £ 0
HEDRBEANOHAXRSEERM T H .3 A 0.1
mLABSAY KRR REBT I A AR HBA
K. 5B2 6 (HMn=6), #B I AP 1A.KE§
TR REAGHBRAM . EMLH 1 AR ITE. RES
1.2f1 3 RE R B4 2 4 bFGF 10.5 71 2 pgGEF 0.1
mLAREAT)L.AFFRES 7/ 21 RAEK KKK
M BRIMEHA - ABEF 15160 17 XFEBKEL 4

bFGF 10,5/ 2 yg. % 21 KA A B WA . BF A4
BRIBEAREGENH HLRERHA,
1.2.2 DEREMIEY RARMIZK.¥A
H3mm Kb FXR,BEF 37C. & 95%0,-5%C0O, &
Krebs-Henseleit(K-H) F# A a4, H T # Lk A 4
0.5 AME - AXRRKELFTHERELKE., 45w
A % F¢ K £ by Z, Bt JE 5% (acetyicholine, ACh), 2% #
BRBECANELZREGLER S,
1.2.3 NO; . AERMGMP EEHE W E 3k
nABmE, % Green $F WM E M F NO; 5k E A
RHASRAMEODEAKELE, MY 25 mg 8 fk
HA R ERE LR cGMP 4 8.
1.2.4 REBARZGE BEHKAL, 0% F R
B . 78448 , YA HE X6, £EHETAELE
AR EALE & 547 (Sigma Scan K #), it E N
fE (intima) #0 9 ¥ (medium) @ & b £ (I/M). v
1.3 HitFE

EBRERU s kR MEHEgREA.

2 %R
2.1 WHETHEGHEEREFHRGLET
Sk ThEE B RZ M)

XEAENERARE, L& X ACh B3R
KEHETF KRR EBRFRAAPETRB . EE &
KARE2LHBERE 7 BEMEFKRN LR E
PRE (W 1 fE 2. Figure 1 and Figure 2),
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Figure 1. The relaxation reaction induced by acetyl-

choline in the denuded aortic ring. 0—0Q; 7-day control

group; #—0: 7-day-early treatment group.
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Figure 2. The relaxation reaction induced by acetyi-

choline in the denuded aorta ring. (. 21-day-con-

trol group; ¥—Y/: 21-day early treatment group; []—[1:

L.ate treatment group.

2.2 M3 NO, ARFRFEEKE GMP & &
Pk

Table.

balloon denuded rats (x+s, n=6).

WEF R | AR 1 AZIME NO;
BRSANBRFRAMI2%(P>0.05)F 27%
(P<0.01), L% cGMP & &4 34 57%H
48% , MK M B &K T4 5% 70%H0 40% (B
F#, Table),

BEHA OFGF BT L AfM 1 4, M X
NO; &84 FI B AN AR 50% (P<<0.05)
1 115% (P<<0.01), BBk BE cGMP & B4 A8
IV X BB A 106 % %1 100% (P <<0.01), i B
HEMRTARAKEKTEWP<0.01), BHAH
AN X BAM IR R & RUEL, REL
VRS RIS 1 AMiE (3R, Table),

2.3 AEMENTEEENE

OFENXETARE AERMBATF 7R,
ERME.FAENRER. 21 RNKRBEHEEE
L, H I/M HAE ¥, # Bk & &1 bFGF w] Bf
BREMKI/M, %L bFGF 1 HMIAI/M K
B 5 AH R 3 B 40 4 51 X 36 %6 FA 66 % (P <<0.
01), B A %5 25 4 35648 B X BR 46 ik 69 % (P <<0.
01, fft#, Table),

The effect of bFGF on plasma NO;, endothelin concentrations and on aoetic cGMP level, rate of I/M in

Groups NO3z(pmol/L) cGMP(nmol/g) endothelin(ng/L) I/M
7-day-control 5.410.94 1.904+0.19 14.04+1.2 0.1440.01
21-day-control 4.540.8 2.28+0. 36 11.5+1.5 0.29+40.04
7-day-early treatment 8.140.8° 3.91+0,33° 12.2+1.5 0.09+0.01°
21-day-early treatment 11. 6+3. 3% 3.80+0. 44 8.51+1.0¢ 0.100.02*
L.ate treatment 9.0%2.2° 3.68%0. 32° 9.6+0.8% 0.0910.03*
Simulated operation 6.1£0.9 4.4140.51% 8.3+1.2% 0.004£0. 007*

a: P<{0. 05, compared with 21-day-control group;

with 7-day-control group;
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E BTBS 18 BB A 25 LU0 - 1 JUL 40 B 384 7
TP BEDY R B AR, M08 #4655 T8 UL 40 R 3
EANEBEAR L REARGHERNY, KX
ARSIEHTMENERE.Bit, IRGE

b. P<0. 01, compared with 7-day-control group;

c: P<<0. 05, compared

d: P<{0.001, compared with 21-day-control group.

i B AR SR A5 M 18 B T REXT BB R HY
BITRAAEEEN. BYTEAS bFGF AJ{
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¥ 9 4 B SR L VLB B AP R RS A
MENXRBER TTFRNAREEATEER
YEFD, sE4ER P bFGF gk6% . QR K 4 i
BE.HFEHNTHETTIRBILARS OLRREHTT,
HERBHEHAEE";ONHE 2 S ME
KB A KK NOS P4, i E N K KA M
B RN, @bFGF 0] ¥ # 3 bk ok B REAL AR AT
i VEGF R FE 25" ; @ ] 3% 38 B R B 09 18 HE
ME R E R EDY, bFGF 1 LR £ W28 N
RAMERBRENEGEBENERER.

ATHEREIRBENBG, MLE X ACh #
NEKBHFRKENARRSE . EEHX.MH
RE21H57 HHELHEHKE, ¥ NO;
KB cGMP S B TH. NO; YAEFKET
NO 4K ™=#,NO BB KM A KEFKET,
A4y 3 A F LB SMC, N T e
WE_ASE GMP =4 A ERE RO KA,
RBAUGE AEERKTFHENE . EEEAK
SRS W R —FP R U R . B S 46 ), SMC
WA= KB E R, WEREH2#F SMC &
HES5BERENEMN. M bFGF
EREMFRRN, BBLG 1H. 1 A% H
HBKEFHR MM 2. 2 /M 1.7/, L%
NO; & B3 KEE cGMP SR IN. HK . A
EENTEHEE TR, A4S EWEER
BEHBE 7R . EEME . HERNBERER.21 X
JRESBKABEE™E, ¥ A bFGF KX %
AFERFENENE, RME I/M LEEER
i, Btk # @ bFGF R A K AR~ £ N
K& KA F . B RN R, ATl 4
WEEHIYE, 200 W EE K% bFGF 1
FIAR A A R IR BOR  RIE L E 8 ¥R KR
FHKRBHABME.2 AEARNEEEE
W, {H bFGF #RESE 15 RFABNYAMNAE
X, HYEERWBIERHE—FHRK. B2Z,.bFGF
WA REHANEEHEMIENEE, TR T
B L BRI AL .
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