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L A9 #F AL JE ( Cervus Nippon Temminck ) FEEE I FH 75 AR R KUE; A RSCE TR JRE 410 il &2 0S-732
(Human osteosarcoma cell line 0S-732) H 7 AR 2= HBGTE R BE 0 SE 50 = $2 448 FR4R I35 . RNA i |
IMDM ( Iscove’s Modified Dulbecco’s Medium) 1 MTT ( PUBEEL | 5 5 44 S weme i) $06 H Sigma 2 ) ;
SephadexG-25 W H Pharmacia 2y ) ; HE 532k 20t 4l ol 4,k 46
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R URELOML(CR26H, HAHI AR ; @I ; WIHRTEML; m80AH A% (L-6200, H A
HAr /AT 5 Qstar JRAH-HR B TRE - AT ] B3 2248 ( Qstar, & AR A 71 ) 5 i 45 80 5 R AR (5
AL (SPD-10A, B A shi 4l i 43 BT (ELITE, H A8 COULTER A &) ; [ 3 i A5 1%
(EXL800, 3£ BIO-TEK /A ] ) 5 818 W46 (IMT-2, HARERAIANTA R ) ; CO, KiF#46 [ CPD-172(a)
H A ] .

1.2 BERARR, SBERAgL

JEERRAR I . BOHTEE ML REREFE 1 kg, MBS/ (1 em® Z247) , TR IUZEIR/K (4 C) vpik =TT
e, SEE, SREREEASI3E, 23 ik B A B as in 48 19 20 % 5000 mLL (0. 05 mol/L, pH =4.0 [#)
HAC-NaAc 22 ) 5 LA 9000 r/min £5.0 20 min, B EIEW, IIASKER BN 95% Y 2 Bl HA
HABEEE 65% , T 4 CHUBEIHHFE(1 /30 min) , 4 h J5 L4 8000 r/min A& 2500 20 min, HU LW
W 55 CHEANes K, MIRAEE. T EER Y, T -20 CLHRA7.

JREH 22 IKBE RS 8 2 T 4325 . BB EALER DR T 50 100 mg, A 10 mL ZRIB/KIAME. L2 mL SRR
JEEF] Sephadex G-25 BERL I IE 4154 (16 mm x 1000 mm) [, FiSIAH NZEEK, WH K 1 mL/min, %
Ji I R P A YR T T W I , AS I A 280 nm. A USSR VR, VAR T

il 7 HU-HPLC 4ifk . BOsEiig VAP-B 15 2K IR, B ke, 58 2 P ueiing, Bk
TFHE. JZMr %A% Shim-pack PRC-DOS (L) C # (50 mm x 250 mm) ; Wsh#H: V(HEE): V[ K (0. 1%
TFA, B340 ] =10:90 ; Wi : 30 mL/min; #FFEHE: 5 mL 200 mg/mL ¥ ; Kk K . 280 nm.
1.3 BESHKEAMERSH

FE A A R Folin-Bhik ™. LU ILTE U H AR HESR 1, S hlbrifEf 2 X F R
FTEF IR BT (MS TOF) M, Rl 7y, RATHHE ; SERERRH. 10 wl/min.

1.4 BEESKEEFEED
141 FEH % MR AR E A8 40 18 (0S-732) #4 78 1F A 89 % B 0S-732 4ifif, % 45FL 3 x 10° 4
JEFAE T 6 LAk . ANGRE 24 h 5, B S A BEEKEL 73 VAP-B, (50 mg/L) [ IMDM $55R, X
WA LRI IR, BT 37 CHIRFBUN N 5% CO, MREFRAT, BT 2 K. 4 R 6 K
W MTT, il ARk, Jf3e T At aagmR.

MG BR = [<A492i$’ﬁéﬂ = Asosm )/ Ammwﬂ x 100%

MTT #3611, B 0S-732 4, #%45FL 8 x 10° NN Fl A T 96 LA, 4F9L 0.2 mL. 4NfulGRE 24
h 5, S AN R B R E K AY IMDM 3535 9% 0. 2 mL, i B AR ik Wk 5 4 50 1100 mg/L, Xf BRZH
FHIERIRE RS 77, S 6 RE, 4 NI, d1e S NESL. IMBEERKS 24, 48, 72 h #47 MTT il
FE. KEFRESHT 4 h, B MTT 20 pL. 553285005, WARR R, BFLINA 200 wL DMSO. #&k%;
10 min, {H45 AT, A ShEFFRZE 492 nm P FE S FLBOEEE (A).

1.4.2 @M A3 a4 BLOS-732 4, #4541l 3 x 10° DR T 6 FLART. 40MaNGRE 24 h 5, 35
PR A 50 me/L FEFZAKAY IMDM 8537, X FR 41 e b 55 92 3%, BT 37 C SRS ECH 5%
CO, MIEFEAET, 48 h Ja B0 WORANME, FAR BN 70% (¥ Z B E. 24 h )5 L 500 ©/min A58
FEESL 10 min, 355 FIHR (28D, YUTEM PBS(BERRZE Mk ) 508 3 ¥, LA 1500 r/min (135 5 55
05 min, FE EHR. WTEFMA 0.2 mL PBS, 1350 HifR g5, A 100 mL RNA ff, & F
37 COKHHIHCE 30 min, LA 400 pL BYRAGAELE (P IRAT, A 4 CUKAE 2530 min, AL,
1.4.3 #BIEBFEE (ALP) W& M 8 SRITTECR Gomori 55 -l 1 A6 40 0 1) B ol P 1) 9% 2
B 0S-732 Z0M, #2454 4 x 10* D 20HE3ERD T 6 FLANMSS IR, FLAR PN B 2 Ab PR 35 3% e A 7 40 e
F. MO EERS ) SR A 50 F 100 mg/L FEFEIRAY IMDM 35571, X HRAE B4 0 BEm G A0t BT
37 CEHBDEON 5% CO, MR FRAPRIFE. 24 h G SRR, INARBU RN 95% 1Y 2 BEE 5E 10
min, FZEIRZKE2 IR, FEIAZIREE W (& BT 5050k 3% 1 B-HIMBERR4N 5 mL, & BT 40h 2%
B 240 5 mL, Z8087K 10 mL, B s8R 2% EALES 10 mL, 50 40h 2% IR EE 1 mL)
T 37 CHFE 4 h. FKsE 2 Ik, 7EE A ECH 2% BIRIRES IR S min, FRAERESECN 1% MRk
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B 2 min, AIKehEE ., Bt BCHMIC -, £E 8 fbe b REALE PR LR G (Al BT 8.
1.5 ZitF4aE
SLE R IR 22 T30« 5 2R, IR SPSS/PC GEi A 7EAT NOVA Geil“# o #fr.
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2.1 BELRSHNSBESH&L

PEBUS BN REH S 2K (VATP) B Y 2 8 B AR, H 5% T K. 4 Sephadex G-25 #1435,
AT 5 DN PEBLIE (VAP-A, VAP-B, VAP-C, VAP-D Ml VAP-E, WLIE 1). FRASEESFH MTT 2 pEA 760
BN IS E FE NG S0 52, 2 LREE IR 23 VAP-B TG VEI] s T H e 4 DR, R T
J& , REFIKA15r VAP-B BIRFEH AR, HinTK.
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Fig.1 Sephadex G-25 chromatograph profile of VATP Fig. 2 Preparative HPLC chromatograph profile of

of velvet antlers of sika deer VAP-B

Chromatograph condition: the column, Sephadex G-25 Chromatograph condition: the column: Shim-pack PRC-
(16 mm x 1000 mm) ; the flow phase: distilled water; DOS(L) Cig (50 mm x 250 mm); the flow phase:
the flow rate; 1 mlL/min; the monitor wavelength. V(methanol ) : V[ water(0. 1% TFA) ] =10:90; the flow
280 nm. rate; 30 mL/min; the monitor wavelength: 280 nm.

B B A5 2 REE KA. 73 VAP-B 254 £ HPLC 4lifk, L3545 2 Nkl ( VAP-B, 1 VAP-B,,
UL 2) . AR VEMGIE , e, e AR & B, FF2 0. 22 wm JCR M G BR A . AT A RE & MTT
TG X B RE 20 MR A T R, R IR 2 B RN 6. 809 min (Y FEE K45 VAP-B, ()
TG A T AR RR 6. 324 min P REEKAL 5> VAP-B,. 414 VAP-B, &% T /a2 A2, 5
WK,

XF il #5 A HPLC 2hAb i FEFLRRZE 4 VAP-B, 347 T ik dr, 455 WK 3. M &l 3 Al Ak
53 VAP-B, M5 F A 2920 200 ~600. FEAS SRS 5514 T BT R A5 (4 EL AT BB AF 200 B 34 i 16 g 1) RE K
B TR LT BN, X —45 5 B AN [) T SOk [ 8 ] 45 5.
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Fig.3 MS profile of VAP-B,

2.2 BESHAEREH
2.2.1 REAHARBAEE ANNEREN(0S-732) 1555 24 h SIS EE 4 s, 7E08E B
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B R AT DA EE AR B S YRR AR SRS, TS A0 B, MR, IR
2 ~4 GG, ARZGEEMEEGE. 1 ~2 dJ5, IEIEE0S K, MiRRBm K, RERE, il
/2. 3 ~4 dJ5, ARG REACIRHES, RE8SIE. IMAREE R/ VAP-B, 5, Al
BUUEA | H AR B, L 50 F1 100 mg/L REFEIKTE B .

Fig.4 Morphology of the human osteosarcoma cells OS-732
(A) Control group; (B) testing group with VAP-B, (50 mg/L).

2.2.2  REE R R B MR E e DS AR RIS [ 2 1 FRE T A T R A S
HEAT MTT 5256, S5 50 5050 F 3 1 fsk 2 vh. nf WWEEFE R K (VATP) R IR VAP-B 4150'E 24 h
J&i , ARG Sz, Kb R 2 KA EK VAP-B (50 F1 100 mg/L) 1] B 4 1F B 46 40 i
HagE, SXHRAL A B 25 5. FEEK VAP-B EF T ERE4N i 48 h 12 72 h, A REEMARfL, H40
JIE0 35 5 R B . TR R A ke B A 4 R 5 IR AL L A TE S R L

Table 1 Effects of VATP and VAP-A—E on proliferation of human osteosarcoma cells(x s , n =5)

Absorbance
Group 24 h 48 h 72 h
50 mg/L 100 mg/1. 50 mg/LL 100 mg/L 50 mg/L 100 mg/1.

Control 0. 108 +£0. 009 0. 108 +0. 009 0. 142 £0. 012 0. 142 £0.012 0. 167 £0.014 0.167 £0.014
VAP-A 0. 094 £0. 008 0.097 £0.015 0. 143 £0. 015 0.124 £0.013 0. 156 £0. 071 0. 160 £0. 020
VAP-B 0.172£0.016* 0.218 £0.011*  0.210+0.013*  0.277 +£0.017*  0.247 £0.011*  0.320+0.018 *
VAP-C 0.095 0. 011 0.101 £0.013 0. 155 +0. 074 0. 143 £0.017 0. 155 £0. 074 0. 147 £0.013
VAP-D 0. 111 £0. 009 0.112 £0.014 0. 140 0. 071 0. 151 £0. 008 0. 144 £0. 049 0. 159 £0.012
VAP-E 0.111 £0.015 0.122 +£0.077 0. 151 £0.011 0. 132 +£0. 048 0. 159 +0. 067 0.150 £0. 021
VATP 0.152£0.009* 0.176 £0.011*  0.189+£0.009* 0.236+0.016" 0.236 £0.016" 0.280 +0.014 *

* Comparison with the control group, P <0.01.
Table 2 Effects of VAP-B, and VAP-B, on proliferation of human osteosarcoma cells(x s, n=5)

Absorbance
Group/(mg + L") 24 h 48 h 72 h
VAP-B, VAP-B, VAP-B, VAP-B, VAP-B, VAP-B,
Control 0. 106 £0. 011 0.106 +0.011 0. 130 +0. 008 0. 130 +0. 008 0. 171 £0. 012 0.171 £0.012
25 0.097 £0. 007 0.141 £0.011* 0.114 £0.014 0. 160 +0. 004 0. 166 £0. 019 0. 198 +0. 008
50 0. 096 +0. 008 0.167 £0.013* 0. 155 £0. 074 0.186 £0.004* 0.170 +0.010 0.237 +0.024 *
100 0. 102 £0. 007 0.218 £0.011* 0. 120 £0. 009 0.240 £0.033* 0. 184 +0. 006 0.330+0.018 *

* Comparison with the control group, P <0.01.

ST REH Lk VAP-B, Fl VAP-B, i, VAP-B, /3 E 24 h i, HAIME HiZ ik, Hd
VAP-B, 4143 Fitg i &4 25, 50 F1 100 mg/L B 0] B (@ A i - FE A MO 38 5, 5 00 HR A be e 3 22
St HLBf e Al i LR K SR LK VAP-B, 19 50 1 100 mg/L 202078 F 0 ke 40 i
48 h J 72 h B [RIRE AR AL, HAHMOIE GE S . T VAP-B, 2073 BB A 4 3 58 5 %) B2 L
BTG E X
2.2.3  EEFK VAP-B, xR E R Lm0 g B R T8 e B EE T REERKA S VAP-B, Xt U E AR Y
0 S R AR, A A S SR L 5. ST IRALAIEL , I AEEEZ Ik VAP-B, J5, {EdET
NSE R AN 0S-732 1 AR AL, A0i R 1 S BAZN s £ w3, 2R3k S B DNA & & 7t X
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Fig.5 Flow cytometry test of VAP-B,
(A) Control group; (B) testing group with VAP-B, (50 mg/mL).

2.2.4 iy ALP E R AR BERIRALAN VAP-B, MF T A PRI (08-732)24 h, R
K Gomori 55415 W R 2 ALP 3P, SCERZE AN 6 fFran. ] DX BRZH SR K (0, S 2H 5 0 B
o H 4, RIS ALP 15 PERH B & TR, JEPk 100 mg/L 4l B

Fig. 6 Effects of VAP-B, on ALP activity in human osteosarcoma cells
(A) Control group(400 x ) ; (B) VAP-B,: 100 mg/L(400 x ).

RS EIRGEN], REREE MY VAP-B, TEAE BEE A0 MG FE 64 A1, B S 1 R R Pl 1
WA G ER.

T REH S A SR YRS VE B, IR L REH — BN T 2B AT, 1992 4F Bad 511
SRS A B B REHAR r BY  aiARAS B RE S A 1t i 1A R A I 5 A4 i AR IR (OGP) | i 14
MNRIETREA Y. FEJS Greenberg AT TR A ik A5 20 81 S e e — R AR KK NCBI &
HUSCECE AR A5 R s, SRIRT AR SRR s B s AR IR, o754 2000 LURAGJIK, T
TSR OGP A WHGE. X —45 R 5 Laemmlit™ 38 i1 il B A K K (OGP) i ik 1B Y 9
ML FE R Z5 IS AT

g b, P S S A TR A PR A OS-732 45 1 A TR PR ——REEIR, ARBFSE
IR A PR AL 23 3T B0 AT TE 200 ~ 600 SEFEIN, J& T/NIK, ERTRES S T REHRE FA K-S A
REAGIRE, B IG RAE BE B BUAE I | B BAR Y78 OB AL S5 A T B TR A ST L RO 1 LA 5 36 1
FRERAA ISV E RN T it T S g ARk .
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Preparation of Velvet Antlers Small Peptides and Stimulating
Effects on Osteosarcoma Cell Proliferation

WANG Hua'?, LIN Zhe’, LIU Qiang”, CAI MING-Jun®, XU Li'*, ZHANG Xue-Zhong'"
(1. Key Laboratory for Molecular Enzymology and Engineering of the Minisiry of Education ,
Jilin University, Changchun 130021, China;
2. China-Japan Union Hospiial of Jilin University, Changchun 130033, China;

3. Research and Exploitation Center of Chinese Medicine and Bioengineering,
Changchun University of Chinese Medicine, Changchun 130117, China)

Abstract The native total peptides ( VATP) were extracted from velvet antlers of sika deer( Cerv us nippon
Temminck ). A high active peptide component( VAP-B) stimulating proliferation of a human osteosarcoma cells
was isolated from VATP. Finally, a further purified active peptide component( VAP-B,) with molecular weight
distribution from about 200—600 was obtained from VAP-B by preparative HPLC. VAP-B, was able to en-
hance the average content of DNA in S phase. And also the alkali phosphatase (ALP) activity in osteosarcoma
cells increased obviously with the increase of VAP-B, dosage and treatment time. The results are consistent
with cell cycle variation and ALP level as a marker of bond formation during osteocyte proliferation and
differentiation, as well as maturity. The results obtained in this study provide a clue to explore a new peptide
medicine from velvet antlers for therapy of osteoporosis.

Keywords Velvet antlers of sika deer; Sika deer peptides; Isolation and purification; Physiologic activity;

Osteosarcoma cells
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