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02 02£DA Ames EONEjICHL T, °0E%E«18»0+4E0Né @ EGLCER PCE T¢OEEONECTD j EGOA»OEONEN0»U0000xEEEYTPOSETET-
T, °0EG3000x8" th-bFGF) %eDDNDY%, i £4410TOE%E-bFGF (0. 1 ~ 5001g/AGEG0 TA97i FA98i ¥A 100 T TA102 %U0EO0U + S9mix
16%p TATPOAT»2ax+0A | £ +VhA; x6UATEOET  *OAECBEUYAXEXERTER > 0.05i8 ,0%AAxé CHL T, *0E%UE«T&»0+8AEY < 5% £
OUENETA EG 6 ~ 15d PO , 80CE5+VAA xé»TI¥AE 90.2% ~ 95.99% E6BEU%AXE 95%+EXTER > 0.05i§0T¥E6Ta20{8C+ATAUOA
TPOA»x+0A{£pi« 0.03264mg kg b.w TUEOTY¥OSEVAXE+EXT | P < 0.01, TOE%O»T LAART¥I%DO0 £
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Studied on Genotoxicity of Recommbinat Human Basic
Fibroblast Growth Factor

MA Ming-fu', LI Xin-sheng', CAI Min', LI Lian-bing', ZENG Wei-san', LIAO Ming-yang® WANG Zhi-qiao®
(1. Chongging Family Planning Scientific Research Institute, Chongqing 400020; 2 . Institute, Research of Pharmacology and
Toxicology, Academy of Medical Sciences, Beijing 100850, China)

Abstract: The genotoxicity of recombinant human basic fibroblast growth factor(rh-bFGF) was studied by Ames
test , Chromosome aberration assay of mammalian cell (CHL) in vitro , mouse marrow micronucleus assay and teratoge-
nesis assay . The results showed that th — bFGF at the dose level of (0. 1 ~ 500g/plate ) did not induce positive mu-
tations in TA97, TA98, TA100, TA102 with or without S9mix of Ames test.It was control within the range
(< 5% )of chromosome aberration rates from th-bFGF with 4 doses groups with or without S9min. The frequency
of mouse micronuleus rate had no increase . It was divided into each groups of th-bFGF received (p.o) dosages the
6th to 15 day of gestation mouse respectively in the teratology test. The frequency of live fetuses of each dose was
between 90.2 ~ 95.9% , there were no significant difference as compared with 95% of solution control group. It
did not cause deformity of the fetus appearances, bone and internal organs. But there were significant differences
from solution control in r-bFGF group of absorfoetus at 0.03264mg/kg(P < 0.01) . The results showed certainly
dembyotoxicity .

Key words: th-bFGF; Mutation; Teratogenesis genetoxicity
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HIEUTATOEREOA+EXYERAGZOEE - 210U + SOmix 16%pTA
EONE j n-bFGF A43E 0.1 ~ 5001/A0 6 , 0%AA A TEEAT
Ee¢0°xj¢ AT €EU%A | $9mix °TNODOTOO0XEE +HiAA; xé
%uxo 3 A6£60, “EONE 2 “Ti87°CAaNg 48hEHEEY»@+a%
AGEYE£HATOADT T +6xY07 DD £
1.3 2_EéT T7T, °0E%E«18»0+aE0Né
OAOPLG20EG3ETET-T, °0 (CHL, »2T+0%: A 6N§1«
12TAEGN§0CT420) , ©” Ishidate ™% "EAE2AT °&Ey00
OEAE (1Cs) , 4 1C5p OUT® 53 . 0pg/ml i £, U%Y 1C5o OpUE
Eé rh-bFGF %AA; T2 53.0i86.51¢3.25i6.625/1g/mli£0
¢0°xj ¢ AT €UYA | 61600 ( — S9mix MMC 0.2¢g/mlE~+
S9mix CP 60tg/ml) x+1000i8U + SOmix 18%pTA%@DDED
Né ( + S9mix E+x00TTx+0A 6h ©6»» DMEM O» T) , A¢xé

1021 100 , 60DAUT , °0EUCAYSOTOYA | +AAEYE« 1 &»0+AE
VEEA»(+AAE (% ) i£
1.4 DjE6ICERT, °0T¢oEEONE

OA NIH DUPOD EG 72 O»£6EO@CT 0% £~ ONSEUNET™

TiODPATALOE-PT  7i0uoA 24301042, 1800 22.5+ 1.5¢,

Ex»(-0xEE-A¢ xé 6 0» jE0REONE rh-bFGF XT _RYUAA; T2
0.034 mg/kg(OEOUT 2apA 1D, "EOUTREEAU" 2A80AA;,
200 1), O»” T%jEax¢Ea, g00£-0U, 80096 12j624¢36j¢
48] G2h Ej2AEOEA-£30212» -E+YApETCOET  COAE™ £
EpNEES th-bFGF 0.084i®.0085i®.00213i®.00053mg/
ke b .w(TapOUAU 2Aa0AA; uA 3. 118 OA 200 +1) j£-E+
00¢0°%i¢ AT €U%A H6D0 (CP 100 mg/kg) x+T000£%j
EAXCEA£2800°0 24h ~ EAY TVEOEA-LELEEBOE«AD -~

+71  rh-bFGF pA Ames EONé%A10(X +SD) *
YViAA;, TA97 TA98 TA100 TA102
(tg/ml) -S +So -S, +So -S, +S -S +S,
500 145.56+8.04 145.11+9.06 47.33+6.57 52.00+6.67 182.88+10.00 209.00+ 16.63 254.33+18.90 255.00= 17.54
250 146.77+12.01  163.00+9.30 50.55+4.03 51.56+5.72 17.67+24.64 198.55+13.90 260.00 12.68 257.00x 17.04
100 149.33+15.42 141.22+9.41 47.4425.72 47.00+7.46 168.67+7.51 186.00+6.68 247.00= 15.45 247.88+ 10.82
10 136.44+10.22  143.77+5.47 47.11£4.70 52.11+6.97 173.33+15.79 212.00+ 13.07 257.33+11.11 251.44+23.60
1 144.00+ 12.50 142.87+7.41 41.00+5.45 43.38+3.76 172.89+18.08 205.11+26.69 233.78+9.13 261.00+ 10.78
0.1 146.67+9.13  149.88+5.79 43.1125.46 47.00+7.40 174.33£16.36 202.77+24.77 248.67+14.48 260.88+ 12.63
0 147.11+11.49 141.67+9.44 40.22+2.63 41.88+5.41 176.0+14.40 187.44+22.55 247.88+10.76 250.77=+12.78
EU%ATO00 135.44+12.78 153.22+13.59 41.78+7.13 44.11+6.25 165.29+12.59 165.33+9.51 247.55+14.31 251.11+11.99
JCATT000  142.44+9.81 143.44+18.54 43.22+7.69 40.33+4.66 178.67+8.37 169.22+20.35 240.33+ 14.33 245.77+28.41
S 1000 - 142.67 + 10.97 - 46.78 +5.91 - 195.33+24.23 - 260.25 £ 11.60
N6POTOO0  MMS 0.5 11 2-AF 101  Dan 101  2-AF 10 ¢ MMS 1 ¢1 2 - AF 10 ¢ MMS 1 ¢1 1.8 = Dan 60 ¢

1262.56 + 285.97

1051.55+324.72

824.78 +71.17

786.22+53.14

1249.11 + 140. 17

1349.11+96.91

1279.00 + 168. 15

891.77 £ 197.03

* N = 9(A,0o¥hA; + S, .+ 9A0)

+#12  rh-bFGF pA CHL T, °0E%E«T8»0+4E0NE%AL(
- Sy(24h) +Sy(48h) - Sy(24h) +S,(48h)

EUEOTT . T.°0 E¥E«18»0+4 I.°0 EYE«18»024 I.°0 E¥E«18»0+4 I.°0 E%E«18»04

(1g/ml) . % AT APY" L6 %  Aadl APy .0 % AT ARy L0 %  Aadl APy~
thbFGF 6.625 100 3 nab - 100 2 nab - 100 - - - 100 - - -
thbFGF 13.25 100 1 n.ab - 100 2 n.ab - 100 - - - 100 1 n.ab -
thbFGF 26.50 100 4  nab - 100 2 nab - 100 2 n.abdel - 100 - - -
thbFGF 53.00 100 - - - 100 - - - 100 - - - 100 - - -
JUATT000 1131.55 100 2 n.ab - 100 2 n.ab - 100 2 n.ab - 100 1 b -
EU%AT000 0.02°* 100 - - - 100 3 nab - 100 - - - 100 - - -
¢0°x1000 0 100 - - - 100 1 n.ab - 100 - - - 100 1 del -
N6pO1000
MMC 0.20 100 27 % x % ++ 100 44 x x x4 4
CP 60.00 100 44 = xx  ++ 100 51 x % x 4+ +

* ByA;»Q8Em % ml/mlf» * x 0+02»(+8AADTT2 bififiGribrifelipvaif
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YEEYER; 0»1021 1000 ,6 PCE %°0y3£°1T,°0(NCE) i£
1.5 DjE6OA»QEONE

0AA¥A+-00POEETD{EOLBUDOTA0D 40.1 £ 3.1, K
DOT2 34.5 + 3. 2¢E- TTOEO@CT 0% £~ ONSEUNET Tv0OP
PATAO£9T  i0aCA 24301041 E=»UE j »NOGE YA £DOD
EOE-A; %€ > 25 O» i£th-bFGF 0.03264i¢0.00408 °T
0.00051mg/ kg b.w(Tap+OUAU"2A40AA;, 3 OA 192 +1£0
YAA¢ x6E-OUODEG 6 ~ 15dE-A¢ 11%jEAXCEA0» " TE-A-Do
10di£T-E£Ee;0°%@, AT EUZACTNODE "OPES d9 ~ 11d
TVEAT TTE28A; T¥EOPAE 13001 T230£3£ 1 A00£HCAT¥
EopASTTY EATY TUEOT¥exUxA 2Ey£412¢ +T1¥EGTA
10 800a°T1C+A»0DTERTEOZTEY haDPD I3V JATS S £
2 waxger 10 Al
2.1  Ames EONé
th-bFGF | +%AA; x6 TOE%EOU + SOmix 10%pTA 4 6
%008 pA»@+a%0AGEY YT 3-1y06D0T000 2 +T£-+TA+0U
0.1~ 5001g/AGE+0%U0ETPOAT»+4DOLHALA%AET 17£
2.2 E¥%E«1&»0+4E0Né

OU + S9mix 18%pTAE~th-bFGF , +%AA; xéE%E«18x»0
+4AE%I0U0Y3E - T8 ( < 5% ) i£TA+, +YAA; xé%0TPOO - ¢
CHL T, °OE%E«18»0+ax+0AEHAL0Y02T 2{E
2.3 DjEG6ICERT, °(T¢OEEONE

xT,RYAA,xé 5  OE+VAPAPATEOET, °0AETP2T01 £-
1E+Y,EONE2EOA 24h Ej2A £ +VAA: xé%0T %0 EG1CER
PCE T¢OET, °GAE06%0£% TPO0 - ¢TEOET , °uAx+0A£AA
YA10%0T 3i£
2.4 DjE6OA»QEONE
2.4.1 th-bFGF T00PEGTA0PPAO°TI

,+VhA g x6ENETEUA | EGTA02° 195 06000&EUAT000
XG+ERTE (+YAA; xépAA  EGY»0000T2 2.66 ~ 2.96 +
2.49 ~ 4. 749E-EU%AT000T2 3.71 + 2.52¢) TPT0002T
Oi1£# > 0.05iE

+13  rhbFGF 2»1-YAA uATCOEAE (X + D)
‘6 YAA;  PCE  MN MNF PCE (%)
(rg/kg) (,8) (,0) (%o) PCE + NCE
thbFGF 0.53 6000 17 2.83+0.75  77.09
thbFGF 2.13 6000 13 2.17+£0.98  76.20
thbFGF 8.50 6000 14 2.33+0.82  79.31
thbFGF 34.00 6000 23 3.83%0.75  74.34
JATT000 690.00 6000 13 2.17£0.75 77.26
EU%AT000  10.00° 6000 15 2.50+0.55  79.47
¢0°x1000 0 6000 21 3.50+0.55 72.03
N6POTO00  100.00° © 6000 362 60.33+20.11  79.27
* ml/kg; * * mg/kgif
2.4.2  th-bFGF 10D E61¥EG - ¢OyuAC°TI

L +VhA ¢ xe 0D j EOEUODAE (E%%0xA” 2By ) TNERU»T
T¥EY»TI¥AETPO°T1 i9.0324mg kg b . w TUEOT¥OSEDYA
xé+ERTE6DT00aD02T01 £, +YhA; xéT A+T0Ta20»0PTE
oNopOxé 1a10»0DTAET2 97.89% , 0+02+110T2,2N0
(xala--) %I T2°ITIT2UEEHAL0Y0£T 4§ E
2.4.3  th-bFGF TOT¥EGEG3a - ¢OypA0°Ti

VAR x6UATY¥EGTA00 (Ei3n) T23n0e000xé+E
YTEAPA-T02T0I£P > 0.05, +TA+101800 (Ei30) 1230
HAEG3a - ¢0y TPO°TT j £72N6D0xé» - AxBE° - 0BEUYAT000
x&+EWI2T01A+T0(P < 0.01) £
2.4.4  thbFGF T0T¥EG1C+ATuI3pAO°Ti

L +VhA; x@%00PPPLC - C0Y2»E«E-E+AR»OTAARPEQT

POTOOOPALC+A»ODTAET® 91 .49% (Y%0£T 5) i£
2.4.5  th-bFGF T0T¥E6AUOATUT3PAO T
T4EOCDA-Y12€ , +ViAA: xT¥EOAUORTUTST %0A<T0
»0DTE-1%0%00»0» T¥ES - CEGERAN jENODOxE»UDTAET
87.3%£6+02+1 T0T26NAN j EOE+ESVE j £
+YND%¢, - 048 -~ O} T, %0»000 I»+4 j CE%E« 1 &»0£a°]
ART¥»0DTES OTATACTT13AUEDRCET  °0°T0-OFET  OEA,

+1 4  rh-bFGF 10D E6EG0311 AUpAO°TI

yAA;  El%« OPEG EUOD %iz2a xA"2  HRJUxA STIY TuEoTx EATY Ta20»00T

x6 +8 (mg/kg) E6 (O») AE TEy xUfy 2By @y W€y  1vEe  AE ™ AE ™ AE ™ AE
(6») (%) (X+sp) By (Xzsp) (0») (%) & (%) & (%) E& (%)

th-bFGF 0.03264 35 25 71.4 25 256 10.2+2.8 25 9.2+3.2 231 90.2 12 8.2 4 1.6 0 0.0
th-bFGF 0.00408 33 27 81.8 27 293 10.9+3.3 27 10.0+x3.0 269 91.8 9 4.4 7 3.8 0 0.0
th-bFGF 0.00051 33 26 78.8 26 251 9.7+2.8 26 9.2+3.7 239 95.2 5 4.4 1 0.4 0 0.0
,"A‘l‘ﬂOOO 0.06645 33 20 87.9 29 288 9.9x3.1 29 9.6+x3.0 279 96.9 5 2.1 2 1.0 0 0.0
E0%AT000 10.00" 33 28 84.9 28 290 10.4+2.5 28 9.9x2.5 278 95.9 6 2.1 4 2.0 0 0.0
»-AXBE°- 10.00 31 25 80.7 25 250 10.0+3.6 19 7.4 x4.3 140 56.0' 18 36.8§ 9 7.2°°° 19 97.8

*ml/kg b.w; *

« OBEUYATOO0XEEUTER < 0.05E» * + OBEUYATOOOXE+ELIER < 0.01iE
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15  rh-bFGF JOT¥EG1C+ATuI3pAO T

r6id VAR, T¥E6 EV0T1¢10» 3IqE PELC-¢ AR1G »0BT
(mg/kg) (0») Al R4l IRl IIEA \EAI Oy2»E« »0DT T¥E6

thbFGF 0.03264 114 10.9 4 1 0 0 11 4 15
(95.6) (3.5) (0.9) (0.0) (0.0) (9.6) (3.5) (13.2)

th-hFGF 0.00408 135 130 5 0 0 0 13 1 14
(96.3) (3.7) (0.0) (0.0) (0.0) (9.6) (0.7) (10.4)

th-bFGF 0.00051 123 121 2 0 0 0 10 3 13
(98.4) (1.6) (0.0) (0.0) (0.0) (8.1) (2.4) (10.6)

JUATI000 0.06645 142 137 5 0 0 0 7 3 9
(96.5) (3.5) (0.0) (0.0) (0.0) (4.9) (2.1) (6.3)

EU%AT000 10.00° 136 134 2 0 0 0 8 3 10
(98.5) (1.5) (0.0) (0.0) (0.0) (5.9) (2.2) (7.4)

»- AxBE® - 10.00 81 43" " 15" 42 10 1 39" 54" 74"
(53.1) (18.5) (14.8) (12.3) (1.2) (48.1) (67.7) (91.4)

* mg/kg b.w; x x OBEULATOO0XE4ERIER < 0.01iE

TA°TART¥OT - %A FAVUAE th-bFGF pAOA T»+4°T 0A»0

PO ££a%AL0+TA+E~rh-bFGF | +%AA¢ X610 Ames EON&%G
08jCHL T, °0E%E«14jDjE6LCEREETAEYCIT  °0G%UTPOA

I»+ax=0A£000A»0EONEOPEREAU” 2AA0AA,, 24 +100AU
T %0A=TOEGO3T%D0080A»Ux+0AE~p«<OU 192 +E£3ET0
O»T " ART¥Y%D0 £

2T ¢% TA Tx£°
i21i® Ti»ATAE4E . WTROSETET-T, °0EG3000x0NDY%: a0t [J] . T, °0Ed

TR§000%, 1996£48™ 1£694.
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