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BE BN KISTBELULANATHRG, WAV EGOYh, Hik KA ELEEHRKSD
XEATEK, REBALELULFETH, UARLSKXALFANR, ERAXBRARMN AT HREE
AR, %% mieied ik RT-PCR E#2 AF @G, HAY %G %EANBEEG(Cyclin) D1 .CDK4 P21 £ 3%,
BR 0% FHastneftpt it angaR e, REAMME; RF @K T AL Cyclin DI,
CDK4. P21 ¥ FqAk; 54 B UK bk bk, ®FHESH 0F TR 24.48.72 h 35648 & & F 8 Cyclin
D1,CDK4 % & & mRNA ik (P <0.05 3, P <0.01), & M4& P21 £i&(P<0.05,P<0.01), &i¢ #FH
BE % bF A mRNA 2% & & @ L3 & koM 33k 8B @ e Cyclin DI (CDK4 ik, %) 5 A% B F p21
ik, BY G, AT RG, REATHBIEH,

X8R AFTER;ERAREQD;ERANEOREHALE;BABES P21;# 508

Effects of Jiangu Granule Containing Serum on the Cyclins in Rat’'s Osteoblast at G, Phase WU Yin-
sheng, LIN Yan-ping, LU Tian-xiang, et al Osteopathy Institute, Fujian Academy of Integrative Medicine, Fuzhou
(350108)

ABSTRACT Objective To investigate the effects of Jiangu granule containing serum (JGG-serum) on the
cyclins in rat’s osteoblast at G, phase. Methods Osteoblasts isolated by enzymatic digestion from SD rats were
cultured and intervened with JGG-serum or normal saline ( as control) respectively. Cell generation cycle was de-
tected by flow cytometry, and expressions of Cyclin D1, cyclin-dependent kinase 4 (CDK4 ), oncogene protein
(P21) in the osteoblast were detected dynamically using immuno-cytochemical and RT-PCR technique.
Results As compared with the control, the cell generation cycle and cell proliferation were proceeding quicker in
the JGG-serum (20% ) intervention group; with higher protein and mRNA expressions of Cyclin D1 and CDK4,
as well as much lowered expressions of P21 in nuclei of osteoblast detected at all time points (24 h, 48 h and 72
h after treatment, P <0. 05 or P <0.01). Conclusion JGG-serum can adjust the G, phase cyclins in osteoblast
cultured in vitro, increase the mRNA and protein expressions of Cyclin D1 and CDK4, and inhibit P21 expres-
sion, so as to accelerate the proliferation of osteoblast.
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MHE5HE

1 Y H4ESDAR2 A(HBREHNK%EF
YIERME) ;3 AREHEEYE SD KR 20 R(h LE
WiETLRAMARFTELARRME).

2 #ZY BEFHNABAET EFELERE R
2 WLWHFHR, RAMGE—BBBEEEA LA RY,
RRPEAMAGDPRERM TG E, SRMWAHE.
HERE BB TR BRI EHBRFTR A, BRE
FA22.9 ¢,

3 RAMBRANEE 0.25% BEAR. | BKIFME.
&4 DMEM 8t M4 mE . F/HEER (FE 2
Hyclone /3 & 7= & ) ; B FA B 42 $T K B Cyclin D1 £ 5 f&
Ytk CDK4 Zripeiitk DMRITAR P21 ZRpEHK

(SANTA CRUZ A @) ;SABC A& (RN E L@

EYHEARERAF);DAB BEERARNES(BMEF LY
FAREB AT ); CycleTESTTM Plus DNA Reagent Kit
(% E Becton Dickinson /A 7] ) ;M #§ (MTT, Sigma 24
7)) R RiA ) & . TRIZOL ( MBI Fermentas 23 ] ) ;
PCREIY( L BETAYBEARARAT) . ZHAK
{6 18 5 72 48 ( BB16/BB5060 %I, 4 E Heraus /A &)
AIR TECH EH#E& (H LA L HE A F) ;Olympus
FEMEDMBE(HA TKO kA 24H);
Du650 % 4 4 36 % B it (% B Beckman 24 7] );
9600DNA ¥ {L (£ E PE &£ ¥ R/ d]) ; WD-9403¢
BHEHSTX . ZEZRARK MRS —-H
J7) ;FACSCalibur i % 40 }fg {¥ ( 3 E Becton Dickinson
A7),

4 Ik

4.1 FHMEFEHE W3 AH SO KE20H,
WL AP HAMNBA, B4 % 10 R, FALEL T
BEBHR2 g/(kg-d), UEEEK2 oL BRES,
MEATFEEE K2/ dEE, $4ETTX, TR
BIREFRIhEEFHREERD, ¥RTHELL,
3 000 r/minZ.L> 10 min EREI4AMFRE, BEL 1
&, 56 CKi% 30 min, if WEFRE, -20 CREEMA,

4.2 WEBEHRESF Mg5%%E B4 SD X
B2 R, RAIEHES B R GE LA R #4715
I, ZRGBEHTAML, DERREBMEHRR
BRE ST HRALERIESENELERF
4 40 1 g AL A B

4.3 @A BN & 25 M X BE 40 T A R e
B 3 RAIMLL 2 x 10° /3L BEAR T 96 FLAR R, 433
AT 5% .10% 15% .20% .25% .30% {& & PhL & 25

I T B A ALK ) ¥ A9 DMEM 3555, B MK EB6
L, FH72 h 5 MTT 366 00 bo B0 [ ok B & 25 I 1%
MABSKDFESAREANER, FBLERESH
¥

4.4 REMBAHE . FTH BRE3REMLL 1 X
10°/mL R FHEHM(FTF A HRARM RT-
PCR &) iR IC R (A FRZE A% 8m), 2
HPHAMMBH, FRMASBREREREFTRY
245 1M 7% ) DMEM 3% 3% 5 AR B % B 4 38 £h /K Jfn 15 3%
FA, Bk 24 4872 h FURE AT

4.5 FHAMBALE XA EHBREMHEZ
RAER, ERAPROGEE, ModFit 4 4 #7 DNA
¥R, B G,/G, #1.S #1.G,/M WA, HHE LM
3§ %8 #5 % ( Proliferation Index, PI),

4.6 HREAEEEN RAfZARLE
SABC 3%, DAB %5 # i Cyclin D1 .CDK4 P21 B HRKY
HE(AARLBERBERAMNUEHAS), L PBS BREH—
HERRTEM B, &R AN BHBETUE, U
N LB ESCFR Y HEER, SKH
MNC R BEPLER S MEF, BB UEF RS
FHEARE S, REHES MENEHE S,
REFEHEHEHEE S RHMER,

4.7 RT-PCR E#HH R A Trizol 3 B4
B RNA, REREFAFEREXRSRHATEH
%, &4 Cyclin D1 ,CDK4,p21 3" # 3| %, #4F PCR
KR, PCR 3|45 :Cyclin D1 k¥ 5'-CTGAC TGC-
CG AGAAG TTGTG-3', F #f 5'-AAGTG CGTTG
TGCGG TAG-3';CDK4: |- % 5-AGACC AGGAC CTACG
GACAT AC-3', T ¥ 5'-GCGAA GATAC AGCCA
ACACT-3';p21: F ## 5'-CACGC TTCGA GAAGA TTG-
GA C-3', Fiff 5'-TGACA GAGCC ATCCA TTCCC-3';
W% B-actin: - #i# 5'-CGGTC AGGTC ATCAC TATCG-
3, Fi%:5'-AGGAG CCAGG GCAGT AATCT-3’, PCR
EYIMARFEFITHARFEER AWK, BH 10 mA,
HLE 100 V, BLkET(E 1 h, 3k R E 8 R E RS
W 2%t &4 # 47 PCR & &; # A Cyclin DI mRNA
L= PCR B 5M S B-actin #) PCR E R LM,
HPHBEA mRNA 76 & R F M & &,

5 Gi¥HE TREIEIE A SPSS 13.0 HiF
B, BRERH s Fn, ARERBEERAR
EHEFEIW,

g2 R
1 AARBHERBELE(R]) MWRALHE
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%21 WARFEKRFEMESREMMERHEALE (ODH,x£s)
BB
am » 5% 10% 15% 20% 25% 0%
B 6 0.58 £0. 04 0.57 £0.02 0.57 £0.02 0.58 £0.03 0.57 +0.03 0.56 £0. 05
H25 6 0.58 +0.02 0.61 £0.02 0.62 +0.05 0.63 £0. 02" 0.62 £0.03 0.61 £0. 10
I 5 HA HE, "P<0.05
%2 F4ARBARAEAPIE (2ts)
A9 n Bl G0/G1 $(% ) SEI(%) G2/M H8(% ) Pl
M® 6 TFHi24h 95.05 £0. 36 4.77£0.35 0.18 +0.01 4.95 £0. 36
FHi48 h 83.78 £1.82° 9.62+1.01" 6.07 £1.02° 16.23 #1. 82"
FH72h 67.31 £1.24% 20.21 £0. 162 12.47 £1.322 32.68 £1.232
5 6 THi24h 89.71 +1,8744 6.99£1.344 3.3021.3244 10.29 £1.8844
FHi48h 77.17 £1.90 44 13.03 £1.01"44 9.80 £0.90" 44 22.83 £1.90° 44
FH2h 62.43 £2.22044 23.68 £1.05%44 13.89 + 1,49 37.57 £2.22544

. 5AETFH 24 h R, P <0.01; 5K FH 48 h thik, °P <0.01;

BHKM ARG M, HEEELEAAR, P
£ 240 M i £ TR % 24 ML T P B S 0 T S A AR,
EL20% RSB E AR, SREEM RALBERS
GKiHFEBRL(P<0.05), A YMERE >20% B,
MEHEEE R TR, BAAZERERITFE L,

2 MARFAREAMSALE(R2) WAR
B 40 L1 300 A B B 3 6 (8] A 4 8 LA K 0 ¥ F BU
RER, G/G, MM LL BT B, HNA R L
BRERARITEEL(P<0.01), T S H.C./M H4H
MEHI EFt, PLFAE (P <0.01), HPUHHAEL
B, SFEAMXRALE, BTH2 h i 6,/M H4H
KLLilsh, HRZERIARITZEEX(P<0.05, P<
0.01),

3 W4 Cyclin D1.,CDK4 . P21 EHEAHE(F
3, 81) #$EHEER Cyclin DI ,.CDK4 P21 [ BRI E
A MBS RE. TH 24,4872 h, A Cyclin
D1.CDK4 BEHREWHHE T RE, MALEE

Sy AR L, 4P <0.05,44P <0.01
RAEGIT¥ENL(P<0.05, P<0.01), HEETHeTH

HiER, HELEMBEYE, HAARR T HEE 8
ERARITFEL(P<0.05, P<0.01);P21 ZEHM
HRAETHNENEKE THEEH(P<0.05, P<
0.01), PAANBHRKXZES, HTHBEKXT
SERA, HALE, TH48 2h ERFFHITEENL
(P<0.01),

%3 FHAMRBH Cyclin DI .CDK4 P21 BHRIE(% ,x+s)

H3 n  BE Cyelin D1 CDK4 P21

%M 6 TH24h 44.5511.10 6.61 £0.44 35.68 £ 1.46
FHA48h 50.8221.62° 10.96 £1.02* 28.01 £1.17*
FHI2h 61.04 26,0452 18,16 £0.68 22 19.42 21,3788

5 6 THi24h 49,081,384 8.47£1. 144 33.90£2.11

FHA8h 62.44£4.90°44 1521 £1.43*44 23,80 11.60"AA
FHT2h 68.00£3.150484 23 89 +2,01 0044 14 47, 330044

W SRATH24 h i, P <0.01; 5K A FH48 h i, %P <
0.05,%4P <0.01; 5% B4 .8, 2P <0.05,44P <0.01

#: A, B, C45I%% B4 Cyclin D1, CDK4,

P21 EERE;
CDK4, P21 BE#ES

F G

E. F, G531 % Z4 Cyclin DI,

B1 FABEMHTH 48 h Cyclin D1,CDK4 P21 B %35 (SABC ¥, x100)
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4 P4 Cyclin D1 ,CDK4 ,p21 mRNA B ik (F
4) PEEFEFHEOERS, MR F AR Cyclin DI,
CDK4 mRNA MRZXBHERHEBEYH, ARARTH
FRIEBEERERHTEBL(P<0.05, P<0.01),
ExtmaAts, P54 FH 48.72 h £ Cyclin DI,
CDK4 mRNA M REAHH B E TR BA, WAL
BRERHGHEEL(P<0.05, P<0.01) ;P21 mR-
NA W FERBEERERAEBMEE, BPAAH
BETFEA, TRARMENALEERIFRIT
2% L (P <0.05, P<0.01),

£4 FHARBAE Cyclin D1 ,CDK4 P21 mRNA
%5 (INT/mm® % +5)

Cyelin D1 CDK4 p21

A BE

W 6 THm24h 0.42£0.19  1.2040.12  1.3720.37
FH48h 0.6720.13° 1.5020.20° 1.22:0.14
FHM72h 0.87£0.15% 1.61£0.12  1,12£0.18"

f75 6 THi24h 0.4440.11 1.41£0.234  1.10:0.1844

FHi48h 0.92+0.18"4 1.78£0.204 0.81:0.11°44
FH72h 11640 1844 1.89+0.254 0.75:0.16%

M 5RAFH24 h i, "P<0.05, " P<0.01; 554 FH48 h
Wi, 2P <0.01; 55 R4 HoAk, AP <0.05,44P <0. 01

Wo®

ALRERER, KEKEREFNAAMETH
BRENREEEERE, BERENEE, ARYEA
BEMR, A MEREKLD 20% 6, HEEER
f#, 5xBHAHYRERALITEERL,

PIRRMAMMBMEEERZ—, B/ DNA
EREEMAREEEL, 2XREARHAN
REMEIERREBAREAPR S HGEA, BEFEY
LM AE R ERE AR G,/G, A S G,/M
B, 8 S HA G,/M MR HL B K PTAS B B T3
R, R s TR A 2 o] MR SR AME 5
BRI HESh A 9 i it
B, RENSHAREHE,

G/SHERLMMER D DNA & B I #% #
R, EX—#BEAZH RS HEN, ARESLRE
BTG HIRBKEHAD —RABKRE, Cye-
lin D1 .CDK4 P21 % G, @B EHE G, $1# G,/
PRESREEEZMABEAER, Cycin DI il KN R
Cl A EGSHXRERD, BMIE CDK4,
CDK6, {4t G, #A S, P21 & CKI WE
ERRA, X N#AkE%4S COK, MHEMMEM G, Bim S
WA, FHREST G /SHREAT, ALBE
RBR, KA ERBB4HEA Cyclin D1,CDK4 F1 P21
EAXS, Y ETHERRE, PHAREHM Cye-
lin D1 CDK4 EH X3 mRNA KX B H T A, M

P2l EH KK mRNA RAMBTEE, ®AEFBH
FHMBEHBEFRFTAM G, WA EE Cyclin D1,
CDK4 HyRiK, MBI AR TEF P21 WX, [RER
BHKIGFES G /S AN, AR HREHE,

BB IAF BB AL AE B, X T HE R Kb B R R
B 5B G NE R E AR Z—.
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