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Bext AR A K B 7 (bFGF) B RUBE , RV IRE TR A& T BT e MR B A ARl . ik LAl BREAIRIE
RARESEFAE , BARAS, B E(PO,) 5324 27 mmHg 1 44 mmHg 2 7K IR F7 5052 W42 i 35 57 08T 4 4
I (NCS) ¥R BE o I MTT B 40 Mo 4 L K R SR A 4 B 7 ) Sz, R SN I (SO T A R . 46 R
PO, 44 mmHg i 41 a3 58 9 B % (7] 4 %ot B 28 TG B (B 22 5% 5 PO, 27 mmHg B, 40 a8 5 o 7 26 ) 400 ot 2 B S 0 18
(P <0.01) , AHIBERHA T G, H,S HAZHME Lu B S 08i/)> ,bFGF KBRS FHIEF o NCS ¥R 0. 5% BN E IR IR
AT G 5 i R ) A %ot R B R D6 (P < 0. 01) , SR BRR I T G, — G, #(P <0.01) ;bFGF BB B ERE
TR TR FHIE (P <0.01) ,ff G, - M B L3 m (P <0.05) o £5i8: 27 mmHg PO, B NCS ¥ N
0. 5% HRE TR IS A MIBHA T G, - G, 3, B0 AT 4E 40 a3 58 ; bFGF W LUk B IRE SR 45 14F T 40 U384 FE 8 12 1Y
R EXAR BB SAE T BRET 4E 40 MR SR A T AR A
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NIH3T3 cell proliferation and cell cycle in the conditions of hypoxia or

low nutrition and its response to bFGF

MA Qiu - jie, LI Ping, ZHAO Jing —xia, LIU Xin, LIANG Dai - ying

( Betjing Institute of Traditional Chinese Medicine , Betjing Hospital of Traditional Chinese Medicine Affiliated to Capital Uni-
versity of Medical Sciences, Beijing 100010, China. E —mail: liping411@ yahoo. com. cn)

[ABSTRACT] AIM: To investigate NIH3T3 cell proliferation and cell cycle in the condition of hypoxia or low nu-
trition and its response to bFGF, and to explore the pathophysiological changes of fibroblast under hypoxic or low nutrional
conditions. METHODS : The cells were placed in anaerobic workstation where the mixture gas was given to simulate hy-
poxic environment. Partial oxygen pressure (PO, ) of medium was controlled in 27 mmHg, 44 mmHg and 175mmHg.
NIH3T3 cells were cultured with low nutritional medium contained new bovine serum ( NCS) less than 10% to simulate low
nutritional environment. MTT assay was used for observing cell activity and flow cytometry for cell cycle analysis. RE-
SULTS: Under 44 mmHg PO,, no obvious difference was shown between hypoxia group and normal group. Under 27
mmHg PO, , the proliferation activity of NIH3T3 cells was significantly lower than that in normal group (P <0.01), as well
as the cell numbers in G, — G, phase increased (P <0.05), S phase decreased (P <0.01). bFGF had no effect on cell
proliferation. In 0.5% NCS medium, the NIH3T3 cell proliferation speed decreased (P <0.01) and cell cycle was arres-
ted at G, — G, (P <0.01). The proliferation speed was improved by bFGF (P <0.01). CONCLUSION: In lower PO, or
lower nutrinal condition, fibroblast proliferation activity is inhibited by cell cycle arrest in G,/G, phase. However the de-
creasing proliferation in low nutritional medium could be improved by external bFGF.
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RERF i AL TR R SRR E RIS . AT 44
ERFENBERENES S TOHEE N2 RE, 1
Heo@ T HaEEMERY . R 44078 e
T P I R A R R E S MR m A A W EER
H2Z—o B R AT 4k 48 i A K R F ( basic fibroblast
growth factor,bFGF) J&XJ €| 18 & B A EE &R
Ff A KT i R _E 7T % W3] bFGF IR
(B ELI R ARR BE 6 ), 385 18 1k B T 0 BT 4
B 2 A o B A B 2 AR AL, X AN IR A K R IR
PEREAR . R, A BT AE AR M8 PR A IR B 57
FAREIRES , WL LA 4E 40 B A6 2R MBS 58 &
£ i JR A A 8 Ak S X AR BFGF 2N, TR 4R
FARE TR T LR 420 f i 3R A 3 AR 4L

# B M F &
1 #8
1.1 Z&XANE5ME DMEM 3373 (Gibeo) ; 1
H: 4= 11 ¥ (newborn calf serum, NCS, PAA) ; MTT( Sig-
ma); R H H B; bFGF ( Sigma); B§ 45 X
( DigiscanSA1000) ; Olympus IMT {8 & B1445 ; R &85
F£%8 (BUG BOX anaerobic workstation) . FiZCHHREIY
(BD) ;4 B 3l <73 Hr{X ( Bayer Rapidlad 800'S) ,
1.2 Zmpf,  NIH3T3 /]GRBT 24 20 o e 20 Mo AR I
Ui SR
2 FiE
2.1 #mpg3Edc  BEFRWCNE 10 % NCS ) DMEM £}
FR3E ¥ NIH3T3 UM EAN T 25 om® B SR, BT
37 C.5%CO, FEEFRMNESR , A KILE/E/H0.125%
JEREE 3 T A B A L
2.2 HARFEEIT GREEAHETRAEEAM,
SAEANRESR 1(2%0,.5% C0,.93% N,) 5B &
K.2(5%C0, 95%N,) , 7 37 CIHIER;FF 48 h, IE
HXTHRAT 5% C0,.37 CHFFMPILIEFR, KA
4 B A U I SR R
2.3 RERFEAL  S% Monika % Jy L
MR TH R E R 5, K 4T 5% CO, .37 C1E
EIEFRAADHEESR 18 h J5, ol FEE R W3 IE TR
ZH ¥ SR FE ML ) DMEM, X} BR 2 #t 10% NCS ¥
DMEM, F 5% CO, .37 CIFAPLkLEEEFE 48 h,
2.4 ZB4om EFEIEFRHA(control) KEFA
(low nutrient, 532K A NCS ¥k & 73515 2% 1% Fi
0.5% ) KA 4 (PO,, PO, 735y 44 mmHg 1 27
mmHg ) fKEFE +10 pg/L bFGF 4 [ low nutrient( 1%
FEW H NCS W E 5 R 2% 1% F1 0.5% ) + 10
wg/L bFGF] {4 + 10 pg/L bFGF 41[ PO, ( P0,27

mmHg) +10 pg/L bFGF] {4 +40 pg/L bFGF £
[ PO, (PO,27 mmHg) +40 pg/L bFGF],
2.5 wmpa¥gsE ey Rl 4% NIH3T3 40/ & 10%
NCS DMEM JEZ 40k BE & 2 x 107 cells/L, R E
96 fLEEFRMR , AL 100 pL, 5% CO, .37 CIHIREEFF
FEPRESE 18 h 5, B 5 bFGF 41N A T I 7
DMEM 75 #) bFGF : ¥R B2 10 pg/L.40 pg/L; [F]
A SL To A B 2SO0 BR 2 ( R AN A TG DMEM) |
JoZH i bFGF X} FR4H ( JC I DMEM 7 % i £ ¥R BE
bFGF) Fn4 st BEZH ( RN AT DMEM) , ¥i% 6
MR, BIMERERE 3K, HERBhFE,MA
MTT, 4L 20 pL, £ 5% CO, .37 CIEIRIEFRFH P Yk
ZiRE3E 4 h J5, A 100 wL DMSO, %% #z% 1 min
J& , FEEARYAE 570 nm KT IE A fH.
2.6 A iadm  f NIH3T3 4 0. 125% i
EHMEE, UAH R % BT 6 fLid, 5555
18 hfg , ¥ SREL, INA KM FRER BN Y
bFGF ¥R FE R 10 pg/L, 4kE23% 57 48 h J5,HL.
B0 R4 70% vk BERE 2 4 CHRfE. b
PLETES O ZBR OB, PBS YEl 3 K, & B FH LB/ H
4% 200 pL, TR A4 5 I A LUk BE R 100 mg/L )
RNase A,37 CHEE 40 min; 4K T fin A &8k 3k 50
mg/L ) PI Y49k ,4 “CiEEGYL6E 1 h,300 B WS g,
3 GitEsE

Bl LASEL + iR (x +5) R, L SPSS #k
AT SIS ¢ T, ZHBE R R R T =
38T

# =X

1 EREX NIH3T3 28 A8 78 A2 28 R J2) 5A B =5 0

WA TR WA RN (175 £ 11) mmHg,
BARAS 1 T BUG BOX [REIEAA, WML IR
HorEY 0 (44 £3) mmHg, 76 B0 AR T A0 TS £ 5
HEAX AT EEZER(P>0.05) , MEARET2
F BUG BOX JREASE EAH , Wil 35 37 W A o0 1 (27
+3) mmHg, NIH3T3 20 7% 45 1 T 3 7 3 BE 5 IE
HX R s (P <0.01) o

WERLMH T ,10 wg/L bFGF A B A7 NIH3T3
M FE PR (P <0.01) o ZEMRESREASMT
(PO,27TmmHg) ,NIH3T3 403458 3% El M ], 2 —
KB ARSI T G, 38, S 3 EL i A B T
(P <0.01) ;10 wg/L bFGF X4 fifd 3 58 JC BH 5. 5% 1,
TRAEE 40 we/L, 475 A BE B0 240 i 444 7 410 ) AR
FON/E. 3 VAN I



%1 DbFGF 3f PO,27 mmHg £ & NIH3T3 40 BaiE 5 A
A

- 907 -

%2 PO,27 mmHg &4 T NIH3T3 ZfaF AT
Tab 2 NIH3T3 cell cycle in the condition of 27 mmHg PO, (% .

Tab 1 NIH3T3 cell proliferation in the condition of 27mmHg Z+s. n=4)

PO, and its response to bFGF(A. x +s. n=6) Group Gy, S G,-M P(S+G,-M)
Group A value Control 58.10£6.73  32.53£6.07  9.44£0.80  41.96+6.81
Control 0.60 +0.07 PO,(27 mmHg)  71.88+8.58* 18.78:2.59* 9.33%6.75  28.11:8.58"
Control + bFGF(10 wg/L) 0.81+0.10™ *P<0.05, ** P<0.01 vs control group.
PO (27 mmile) 0-7=0.047 2 {RE%*I NIH3T3 MAg7E RAM AR EN
70 (27 mulle) +BIEHUIO we/L) 0414003 %3 5%, NIH3TS 410 467 76 E 1L 55
PO, (27 mmHg) +bFGF(40 pg/L) 0.39+0.04

" P <0.01 vs control group.
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DNA content
NIH3T3 cells DNA content analysis with FCM in the condition of 27 mmHg PO,. A: control; B: hypoxia( PO, =27 mmHg).
1 €5 E 27 mmHg 3%55% 48 h GRS # NIH3T3 41/ DNA 8

Fig 1

B 0. 5% NCS %5 Fr 55 76 240 M J31 34 g BHL o T
Gy -G, (P <0.01),G, -M H5 S WL B8 B
FEE(P <0.01), 10 pg/L bFGF 4 B 1B {9 {23858 1
(P <0.01),f G, - M B EL G138 fin, W3 4.5,
K2,

Wi
BRETHEAR AR EE B E AR R AL B

®3 ARMEREREF NIH3T3 48 EK
Tab 3 NIH3T3 cell proliferation in the condition of different ser-

um concentrations (A. ¥ +s. n=6)

Group A value

Control(10% NCS) 0.629 +0.056
Low nutrient (2% NCS) 0.626 +0.061
Low nutrient (1% NCS) 0.565 £0.057

0.508 +0.059*
0.383 +0.067 *

Low nutrient (0.5% NCS)

Serum — free medium

* P <0.01 vs 10% NCS group.

48 h Jm, AAH 0. 5% NCS A& I i R E IR 37
F:fdf NIH3T3 0 54 58 0818 (P < 0.01) , [H B i #%
0. 5% NCS [ E R IR IR A LR A
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%4 DFGF 31 0.5%NCS R EFIEF &G T NIH3T3 458
HEIERIR T
Tab 4 NIH3T3 cells proliferation in the condition of 0. 5% NCS
and it response to bFGF(A. x +s. n=6)

Group A value
Control 0.45 +0.04
Control + bFGF (10 pg/L) 0.64 +0.13™
Low nutrient(0. 5% NCS) 0.15 +0.04™
Low nutrient(0.5% NCS) +bFGF(10 pg/L) 0.38 +0.05"

** P <0. 01 vs control group; ¥P <0. 01 vs low nutrient group.

%5 DFGF 31 0.5%NCS (REFFKM4THEEHHZNG
Tab 5 NIH3T3 cell cycle in the condition of 0. 5% NCS and its

response to bFGF (% . z +s. n=4)

Gy -G, S G,-M  Pd(S+G,-N)
55.22+4.22 35.1143.88 9.76£0.58 44.87:4.33
80.45+2.84 ™ 13.53£1.93™ 6.00+1.04 ™ 19.52+2.81
T5.4842.79 16.44+3.14  8.08£0.46% 24.52£2.79

Group

Control

Low nutrient(0. 5% NCS)
Low nutrient(0. 5% NCS)
+BCF (10 pg/L)

** P<0.01 o5 control group; *P<0. 05 vs low mutrient group.
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Fig 2 NIH3T3 cell DNA content analysis with FCM in the condition of low nutritional medium. A control; B: low nutrient ; C: low

nutrient + 10 pg/L bFGF.

2 {EEFIEFR 48 h FRRBMASH NIH3T3 4 DNA &8

B BCE KT RBIRZS 2 P A i A T 16 2 3R
MBS X EE, bFCGF EXt A E A EEE
FEERNAERKE T, B EH, bFGF 1 1 F&E
BEMRAELSHE, EUESERTASBESN
ML CanpRer dedn i) JE, fE4iiE G, Bt TRE, S
B G, — M B L3 o, o 200 B A 4 e i ) 45
B, DAL R S . IR BT LB A
KHEF 0 B, 40 3% 5 40 i A4 K B F (epidermal
growth factor, EGF) .bFGF a6 A Bl BRI Rk
BIARGFY o AR K DB A 4 W B A 2
YU bFGF TGF - 8 UK KL AMERKHFFESE
HABD, AR MEREREE 1R XM
KEFRERS THALABENER5HETFREED
Jok, M) GE 5B 2 S EERA BN X R

—fE N M TERE G O N A K & 60
mmHg, 7 7E I Y5078 3 22 B 1 1 B0k 1 % % o 01
EH 4LV R 35 -45 mmHg™ , BEA{ASMIF
FAREIAEE H R AR AR B, R AB Il
BAERPEASE, MBERRESTEA REL R BH
FPT b IAEE & R B PT SEHE bR o A SEIGE o W I B
FWENE, FIREF B T R A 45 7E 27
mmHg /e 7, 7E% 451 F NIH3T3 41358 B B ig
%t bFGF ANgURK , 25 5 2 A LAt 4 40 v AR K R 1)
T P PR AN 5 02 T = R A SUIR R UIAH E

45 0.5% NCS %78 3 1 32 Wi NIH3T3 4 g 3%
B A 208 18 , bFGF 78 — & #2 B b BB R E =R
Do ARGRIENEHA I MK E SRR BE AT A IR
P bFGF B35 , T8 M 6 T 18 2 Bl st/ B I IR B3R
B SR B e PR R A R A T AR 8 B A
BR RAEHISIKIE , 7 288 MG R FRIE—F 6

T RBHER . EMRALMLEFRFM T IR 4L
IR 6 B A TR A A ) e 2 W B S R A A g —

(& % x ®]
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