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10 &7 14 B A X A B I CD34 * 48 B $86 58 4344, i) 5 1

EOH EARE EWET BRH (R B A BRI A5 — 15 B i R L 9 P 400016 37 1Y 1| e A i B e A S
Wit T 20 O H N S G A N BT A G RS AL A 610041 )

BOE.HM HERERMAAEIEmIK (vasoactive intestinal polypeptide, VIP) X (L1410 ( hematopoietic stem cells,
HSC) BAFE A e e R L RT REAILI . i R B0 B o B R A SR A i CD34 " 4L s VIP B i A CD34 " A
AT A A T B RS T A 0 R ELASA S A0 PN AR INF-o TGE-B AT 5 i 200 I A S ) 248 i 2 i CD13
CDI4 CDT71 CD41 CD19 CD4/CDR  CD33 CD34 S50 A= M4 740 G &R Ak AL CD34 " 4l VIP 22 {4 ; RT-PCR 7}
Bz iyl 50 76 1 x 1077 ~ 1 x 107" mol/L i & 1 [BL A, VIP JMI A CD34 ™ 20 V8 8 1 B4 B4 780, 240 it
TR 5 VIP MBS A6 (r=0.925 P <0.01) . VIP(1 x 10 "mol/L)YEH T- A CD34 " #ifiid 14 d 7, R & (CDI3*
W5 fe ) K i 2 (CDL4 " ) YU 45 L 5 R (P <0.05) . VIP A CD34 " 4l CD34 45t ik (P <0.05) . VIP
YEFE CD34 * 40k A0 TNF-a Kz TGEF-B, i B b S0 (P <0.05) 3 AJB il CD34 " i ik VIP T RYAZ (K, &5 VIP il
T A I CD34 " 21 VIP T RSS2 44 A e 5 R 25 LAV P57 TNF-o0  TGEF-B ACF fli AL CD34 " 41 i B4 50 e H+-40
[0 5 12 Tl W s 1
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Effect of vasoactive intestinal polypeptide on proliferation and differentiation of hu-

man CD34" cells derived from cord blood
WANG Li' , WANG Chun-hui’ . HUANG Ming-llui2 . TANG Ciu'ng—wviz( "Department of Hemotology, The First Affiliated Hos-
pital of Chongging University of Medical Sciences, Chongging 400016 ; *Division of Peptides Related with Human Diseases, Key Laboratory

of Biotherapy of Human Diseases, Ministry of Education, West China Hospital | Sichuan University, Chengdu 610041, China)

Abstract; Objective To investigate the effect and mechanisms of vasoactive intestinal polypeptide ( VIP)
on proliferation and differentiation of hematopoietic stem cells ( HSC). Methods Mononuclear cell ( MNC)
derived from human cord blood was isolated by Ficoll, Then MACS assay was used to purify human CD34 " cells
from MNC. After treated with VIP, colony forming unit ( CFU) enumeration and amplification were done to as-
sess the effect on proliferation of human CD34 " cells. TNF-a and TGF-B in human CD34 " cells or its superna-
tant were measured with ELISA. the antigens such as CD13, CD14, CD71, CD41, CD19, CD4/CD8, CD33,
CD34 were identified by {low cytometry ( FCM ). Biomolecular interaction analysis and reverse transcriptation
polymerase chain reaction were used to quantily receptor for VIP(VIPR ) and detect its subtype. Results — VIP
al concentration of 1 x 10 " 1o 1 x 10 " mol/L inhibited the proliferation of human CD34 " cells. The inhibition
of CFU forming hore a positive relation with the concentration of VIP (r=0.925, P <0.01). VIP(1 x 10 *
mol/L) decreased the ratio of granulocyte (CDI13 ") and monocytes(CD14 " ) in human CD34 " cell population
(P <0.05). Expression of CD34 in human CD34 " cells was up-regulated by VIP (P <0.05). The concentra-
tion of TNF-a or TGF-B, of human CD34 " cells treated with VIP was increased as compared to control group
(P <0.05). Human CD34" cells expressed receptor for VIPR-1. Conclusion  Mediated by VIPR-1 in human

CD34 7 cells, VIP inhibited the proliferation of human CD347 cells due to increasing the intracellular
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concentrations of TNF-a and TGF-B, the inhibitive cytokines for hematopoiesis. VIP tended to keep character-

istics of human CD34 "

cells and inhibit the differentiation of human CD34”

cells 1o granulocyte-monocytes.

Key words: hematopoietic stem cells; vasoactive intestinal polypeptide; inhibitive cytokines for hematopoiesis

AP ARG 2 B AT 3 i 2 6 S S il 6 S B R
PR M Hrh 22— AR 6 A, i 1l 40 i ( hemato-
poietic stem cells, HSC) M BF &85 AT, B A T
WSS 3, 2RI 6 A~ S i 28 i 33 , 3] H A
PR AT AR A PN 0 200 0 1% L T
P 1 K ( vasoactive intestinal polypeptide, VIP) HA5 £
FhAE B 2E NG, W TR VIP BT Mk o e AT IDE
{5 VIP ) JHF HEE Ay 365 i+ 240 ) 2 7 B4 T IR Y
T IR, 4t VP AT B8 i L 20 B Y e 7 4 1T
XA 325 160 A 3 5 e . CD34 47 [ J2 4 1f =/ tH 41
i e L B bR, A 5T LAY i CD34 " 2 M 1
SRR T VIP X LR GE | A4k i AT BE S

1 #MRERHE

ok
MR LR P 5 LA BF B 30 6, 5 503K 14 I
ST LS B AT 10 (R R . 30 YR bk -5
FAE 78 ml/ ],
1.2 XA

VIP-28 ( Saxon Biochemicals GmbH 4% &) 7 5 ) 3 thSCF | rh-
FLT3-L,IL-3( Pepro Tech 4 @] /% f ) 3 StemSpan JG I 77 55 45 3
HH LT 4 3 1% 4% ik ( StemCell Technologies 4% @ 7™ &) 5 1 A
CD34 ,CD33 ,CD38 ,CD13 ,CDI4 ,CD71 ,CD41 ,CD19 ,CD4  CD8
HTRELA(BD 258 7= @) s TNF-o TGF-B ELISA KIT( DSL 4%
Al A5 s RT-PCR 277 ( Fermentas) ; CM-5 A= 81.05 H (
Biosciences )
1.3 a3 A4 e (MNC) %

e o B s AR

TEHE AR T IBURE T BE U | LE K W6 14 300 G A OO0, T AT B AR
TE6h Z a8, $i 11 RFL LA Hanks RSB, 1L Ficoll
E A4 L 4 2 A R T 0,3 000 v/ min 55000 25 min, MR JE
SRR MNC LA PBS #E 2 U, 4 405 % .

W MiniMACS 9098 i 2k 41 1% 2 45 ( Miltenyi Biotee Lid ) 4
# CD34 " A , it A0t 2 V0 AR oyl HE | LAk 2 R 40 6
fio slifkiry CD34 " 40 A5 R B Ar i b e o 40 B (3R il
Az,
1.4 CD34 " itk oh 4738 5 4
LAl DM IR HEAR BT A CD34” 4
LA BT 5 2% M2k 13 /) RPMI1640 1| 4320 i AAS [7) e 18
(4 VIP 8 43 A 0. 25 x 10°/ml, 65 40 M3 1% 1: 10 (&5
Ho 5 TP LR A R B Methoeult GF H4434 5500143 )5, HAh
F 24 LA, L 0.5 ml, BEAL 1.25 x 10" 4 i, 7F 37 C .
5% COMFMERER Fe 48 h 35 14 d, 145 7,10 14 K8
i e BIAREIRER A, B HlPR A 2 ~ 3 Z AL,

1.1

Amersham

B B AN CD34 " 2w

1.4.2 CD34 " 40 i (4 55 4% D34 20 HORR R TG
B YT 40 RS I 1 x 10°/ml, 4 2R 0 A AS [ ¥ BE 1Y
VIP, A AAEH A T 50 ng/ml rhSCF 50 ng/ml rhilt3-L 10 ng/
ml thiL-3 .50 ng/ml thGM-CSF .3 U/ml rhEPO, 5% 4% 24 fL
o 37 C 5% CO,MRNRRERTIRM PG 3, THE RS 7 .10,
14 55 WA G 2048, A B . A i 6 f61] AN [) A
beA bR A 2 ~3 ML,
1.5 VIP 3t CD34 " 4m oo &b F 1 47 & 69 % i

i CD34 ™ 0 ML R T R0 5 AR T A I Ol 1
10 /ml, LA VIP BFEHREE R 1 x 107 mol/L, 40 1 ml, 7F
37 0 5% CO, R AL BT A0 TP 35, Ar B2 7 d #0014 d,
UL 200 0 R VR 0 A S A A CD34 CD33  CD38 [ CDI3 |
CD14 .CD71 ,CD41 .CD19 ,CD4 ,CD8 %5 81 g 4% Yot 4, It =t
11 A3 3382 T B 2 A L
1.6 VIP 2t CD34" fm e W |, #hik TNF-a & TGF-B &

R AR

16 CD34 " 40w (4 55 36 1A 22 (1 ml, 1 x LO* 40 ) v i A
VIP(10 “mol/L) K535 7 d J5 B O MO8 IR AR 35 #7 L3 o B L
TICHE B2 M0 52 R RS B0 i A R A P BB ELISA

7R 1 PR 5 0 A0 M P R b T P Y TNF-ac I TGF-B i
E .

1.7 RT-PCR #::m CD34 " g e, VIP & 4k A

HCA M 1 MNG R CD34" 41 g, B Trizol i 551 45 R 6L
RNA , 25 ¥ 3 115 I 306 RNA 52 fit, D (260)/D(280) {i >
L6 RFASIEA T F— D 308e . SR H R MU Ak e {7 By, it
VIP Z 4514 g VIPR T 1237 5'-CTTCTGGTCGCCACAGET
ATCCTG-3", FiliF 5"-ACTGCTGTCACTCTTCCTGATATC-3",
VIPR 1T i S"-CCTCACGCTGCCCTGCCCAAAAGT-3", Fiif
5'-GCCCCTCACAGCAGCCAGAAGA-3'; GAPDH 34 I #f
5"-GCTGAAGTTCGGAGTCAACGGA-3", Fiif 5'-GAGGGATCTC
GCTCCTGGAAGA-3', PCR W 4214 %7:94 °C | min,60 C 2
min,72 C 3 min 40 PMIFER . $ W= 15 g/ L R HEE IR
VKA
1.8 A 45 -F48EZ4F A & % ( Biacore, Amersham Bio-

sciences Lid) #&m CD34 " fmfie, £ & VIP &4k

PN 1L CD34 " 41K AY S8 a8 . A 2URE R 7L 4
VIP-28 ZRkat i 1 mg/ml HEA CM-S 25 P 45 i |
P4 S PR T 5 VIP-28 454y, 22 b FEFL Jr il A %4
P B2 100wl 53 15 % Ok B AR EUR g, Fle s —
SO/ R B — T — 3 1 A oL R SE RS I . ] BIAevaluation
B 44( Amersham Biosciences Ltd ) 437 S48 6 FIARSS RS 410
FMeR, FE R = DA AR R G SRR Z RS
AL RU( resonance unlln)/p.g AL
1.9 #itgatse

GERLL %+ 2%, T SPSS 10, 0 Ge it {24 20 i) He A H
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K40 e A F 7 25 0 B L A OG 23 7 LR 1S 5 o6

2 HR

2.1 CD34 mpasiibs %5z
252 Yt o Al B AR AL CD34 T A A B R 5 x
10" <5 %107 ,0. 4% 45 M % 4% (01 005 41 o % Ji-j>96"/( ok

SR 2 R APk FS CD34 ™ AR A 7F 98% LA I, LI |
400} ] 4003
= E
¢ ¢ f
2 3 ‘l i g 3
& 3 3
03 =t A £ Y B
TR T T T T T T T T (H e o e et s e e
10 10 10° 0 10¢ 10 10 107 10 10
FL1-H FL1-H
File: 020712 IMM.003 File: 020712 IMM.004
Marker Left, Fight %Garcd Marker Left, Fight %Gated
All 1,9647  100.00 All 1,9647 10000
M1 10,9647 0.37 M1 10,9647 98.79

Ay 8 B, ARrd CD34° fmig
B AR CD34 * 40 i i

2.2 VIP 3t A CD34 " 40 f 4 35 % 04 ¥R

fE1 %1077 ~1 %10 7 mol/L & FEJLEI N, VIP Jiil CD34°
MR HE TR T R, TR SRS T AN 1 F O 0A fb B 5 R EE RS
M E AR INGE (r =0. 925, P <0.01) . 7F 10 *mol/L 40 4F H
o, % T 1 2H 45 0T B A H A B A AN (1 > 4. 805, P <
0.05) . fE457 K410 K, VIP ¥ 5 &4 HSC 4 7% I 1Y
IS 14 K P20 55 (14 2)

- FI0KR = F4L

(%)

1

]

40
30r
20+

10

CD34 A1 4 % HD

7 8 9 10 11 12
VIP @ B 14 8L

B2 VIPIM$| CD34* 4R 8 E A

2.3 VIP 3t A CD34 " g it s b4 $h @

WA RE TRk & b, CD34 " i St Ao i B RS e . 7E
VIP(10 *mol/L) fEF R, 38 0 Gl 4 e 0d BR A0 B 3 (R VIP
fEFH 7,10, 14 d BF,CD34" M B 5 84 % A (1178 +
4.39) (16.71 +2.98) (21.69 +3.28) , H4 % BR4L[ (20,13 =
3.32) .(25.64 +3.81) (28.33 +2.61) | A4/ b 5 %0 R PR (%
(P<0.05)

2.4 VIP 3+ A CD34 " tafiLé) & & 1L ok
VIP (10 °* mol/L) #F FH T CD34" 4 iy 14 d f5, ¥ &

(CDI3" ) R PR 22 (CDI4" ) #i AR & 4 Lk B W I R R (P <
0.05). {HAER 7 d B, (L CD14" 4 & 20 b W 5 F R (P <
0.05),CDI3" (Y40 MY 77 43 te EH BB (P >0.05) (£ 1)
CD34 " 4 26 VIPC10 *mol/L) fERBYEE 7 X FIHT 14 K 4 &
(CDT1°) g (CD41" ) (B kLt (CDI9Y) 'iﬁtu Cch4-/
CD8* ) HL(CD33" ) 40 i % & 7 L 3 JC i F 28 (P > 0.05)
(1) VIP{ES 7 A%F CD34* 4Ly CD34 % ik A7 {2 4 1]
(P<0.05) {HFES 14 KUEAH B ELE(P>0.05) (£ 1)

F1 CDM4*4pe EEMMEMTURFEIRETL( %, x £5)

X B LA 75 P A AR
LR
RIS 14X /1K 4K

CDI3 18.60 £3.21  93.35£5.56 22.80+2.67 80.33 £1.86"

chi4 13.80+£2.32  22.55+3.74  8.20+0.85" 15.151.04"

CD71 82.80+2.23  19.90=1.16 79.55+1.58 17.75£1.56

CD4l 1.80+0.73  0.7020.54 1.10£0.34 040 £0.4]

cD19 0.90 +0.39 0 0 0
CD4/CD8 0.40 £0.45 0 0.70 £0.78 0

CD33 98.80 £0.52 0 98.70 £0.67 0

Ch34 18.25+0.48  2.30%0.80 22.00£1.08" 3.80£0.63

a:P<0.05, %5 s sk di

2.5 VIP 2t A CD34 " 4 fi. A shik TNF-o & TGF-B, )

¥
VIP(10 *mol/L)YERH T CD34 " 40 7 d J5 . 4L i TNF-o
T TGF-B, v B ¥4 4 &f 0 28 07 5 7F &, 43 5 44 Do 50. 70% X

43.46% (P <0.05) s 40 L 9F il TNF-a B2 TGF-pB, ife Ji 55 4f 14
SH B S TE B L AT S hn 31.70% B 42.64% (P <0.05), WL# 2

F2 VIP X CD34 " @A A 5N TNF-a & TGF-B,
REERIRENE (n =3, pg/ml)

. TNF-o HeiE TCF-B, R

#5

’ # 40 2y 41 B 4

Af B 247.59 +6.80 646.52 +4.78 168.41 +8.65 200.13 +3.24

VIP #] 373.11+7.40° BS51.48 £5.01" 241.60 =7.67° 285.47 +5.33"
a:P<0.05, 5o a e

2.6 A CD34" mfe £ 15 VIPR-1 mRNA
DU L MNC B CD34 4 futy 15 VIP-1 42
UL 3

(K mRNA, A W,
VIP-2 3Z{& mRNA %ik

30 B

100 bp—

M. #:4E; 1 -3; MNC; 4 -6; CD34* @mfa; 1,4, VIPR-1; 2.5
VIPR-2; 3.6: GAPDH
E3 A CD34* 4 VIPR-1 mRNA &3
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2.7 ACD34" gt ik VIP § 1k
A ARSI CD34 T i VIR i Pk
%= (150000 £61.50) RU/pg H T, 0l LA Yy CD34 41y
FINA R VIPR,

3 itig
AT 2006 325 LA 30800 4 D 0 400 L D) e HL A2 1]
L7 o 18 1 T e S B S .11 Bl (R

MR Fp 26 LA D, F 88 F b A K T B (trans-
forming growth factor, TGF-B) | 1fiL/]sfie 55 IV [H % Al
A L EEE) VIP GRS A CD34* 41 it () 3 5
AR VIP SRR DA 04 it i, F/fﬂfmﬂﬂlﬁéﬁﬁﬂﬂﬂ
il

TCF- 2 ML i 1y 7 AEH S A~ R, TGF-

Bi-Ba By ML & AR AT OC L IR IR BE N Fa
( tumor necrosis factor, TNF-q ) J& — ﬁ‘ Z N e 40 fitd 4
P AR IR A K L AT 5

LM4%M$%H3&HJ$&IMﬂHWWLEW
FIE ALk A5 LT 2000 L A ) o O R (R L L
KW, VIP [ & 1000 CD34 * 40l &b TGF-B K TNF-
a &t i VIP 2 4F CD34 " 4 i 5 il TGF-B Az TNF-
o, AT 2 5 38 19 1 i 00 4 L VIP A
CD34 " 2] Jifu 184 58 1) B0 52 8 R AN 7 AR A1 5 56 v i W00 %€
) {E R AT 2 A, VIP a0 v 40 A A R i
I/ HLAN ML 5 oAb i) 2 FP Al M IR 1. s s B4R
s VIP LEA AR A CD34 " 24 i 186 47 195 07 30 5of A fF
FEITAOREE 3 (1 | P 4 0 1 o ol 40 Rk P TGR-B &
TNF-o [ 45 1%, i o] i sk i 0 o D7 25l 4 i 1
AP, SEBR L VIP XF s il 1 40 i 1 5 %) 5 i 2 & fy
AT ), foe 2% PO 235 SR WO 0 1T - i

JARFIG S0, PR 20 A3 08 i oty 2 06 OO 4 B0 22 440 it 4
b RS O g B0 AR A H I RSk LR A
AT AR AR 25 S FRATE I, ARG T VIP Ak
TR 1 e ON T NE S S (S 11 B W vl U5
o, UM G 1 b A JFF I i o 0 2 4 =22 4k VIP 4
AGMWWE7W$H%M}wmm%T%u¢ﬁ
1A 200 S At R v 0 S O, - B A B
HA il A it — }Mﬁ.¢Mﬁ%%ﬂvwﬂf
JE TN CD34 " 400 Fr 4y He e P R AL Ty, ik — 45
HL 5 Antonawich %5 7 RIF Y 45 A0, A 0T 5E % W
VIP FLAT I 45 0 25 20000 080 1 R B s o 28 1 440 Mo 11
Weo AERFLLF P, MG BFAE VIP 5 R g f
FF 3 1 A0 2 7, 07T A I M SO0 I I e o ) i
MASE . AT, FFIE VIP & BB, X — i R R % v
11T 12 = e 1 I 1 1 1 6 s U B B T K
A1 PR i % A v R AL

VIP 57 & 47 VIPL Il VIP2 4~ 7 B, #fal 15 VIP
giamirmAEE . AL B B 2K AR, VIP 2
A DR HE BRI A 9 6 6 00y 2 B T e LA
A E RT-PCR K953 14 BAE R 5853 91
&WmmMA&ﬁﬁ£%2AFmrﬁW%EA%
il CD34 " 4 &3k VIPL BUSZ{A A9 450 7H1 5 AR
RO AE T A 2 1 R S R W01 1 (]
ARH B i R S P R AR o a2 AR
H RT3 AR 2> 1460 e e oE AR L A B I €D34
M AR VIP | RYSZ BRS04 5252 VIP Y
Py IE SE Rl R R T AL T TOT R S

i T 9 T 200 M S P 5 I TR 40 e 1
VIP 2 AR IR X6 VIP (7% [ ff GE 7 B A5, T IE
ARG VIP 54k 18, i R 5 fE S B0 i i 0 B
VP 58 Th e, DA77 S0 8 A I A0 LY 4 77 L 4%
PO RCBE A TR D BRI LA ER VIP F Y fL 4

WFFEBERE (R VIP i) 5 A CD347 4 fif b AH R A7 (A28
EERTAT SR CD34 " 240 ki s e 4 R

W AT EAT I T 20— A0 S8 i i 440 i A B L 2t
P I Sy 15 0t 0 GE 728 e L R a8 0T 20 o e e o
J%ﬁ] H’J &i*ﬂ;ﬂ"!u o
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