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REEAX/NEBI S F R TR, DR O R
BEREBERMAREHFERBEKIE (AUC K
211. 94 pg/mL,Coul 25. 2 pg/mL)P1) | A 57 Ry
HARBHARREEE,ig AT /NEERK 10.30 1 50
mg/kg, L FAZ 10 d, Hh 30 mg/kg )& 4H M
R P A BT XA (P<0.05), AR
SRR /N BE R O IR W LAk B A AR A0 I 2 vk B
HTFPMEBHZLERR, ESERE LR
YER % RS T R . /INBEBR A 4 Py A B
T8 T YE T 9T O L SR B K Lt B R 25 W L AR
2] PR BB Ab 9T 7 R b R LT REME AR IR 4R
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AS & HEY K562 4 A A K- B 140 R 5 3% ) 3 B 7 Fn
ROBMERRREZERIENZ I

 OBRAE.F HoUAKRLERFR GESME.F K. £ B
(ERERRFEMEEE ERTEYLESH TABLEALRE EEX  400016)

# E.BH BIRASZH (GPS) M AL B MBAMMHE (K562) Rk AB-ERMAMEERNEETF (GM-CSF).
RAMBERR EPO) RRAREME W FE RAMMRIKIEREAR RT-PCR 1 GPS S5 K562 4lg+
GM-CSF.EPO mRNA #13RA . R R ML R K562 4184 GPS /£ fif§ GM-CSF.EPO R R ZHE L%

B Western blotting 8} GPS %% /5 K562 4/t GM-CSF.EPO ZhEBEHMERL. 48

% GPSHERF,

RT-PCR B B/R K562 #if8 GM-CSFmRNA B E X% T8, {85 3 BAH L X FK i3 8 X, EPO mRNA %
ﬁﬁﬂﬁﬁﬁqf‘%ﬁ S M3 T %M EPO 5 GM-CSF BHMF X W ERS,EPO 5 GM-CSF 24EAM X
3% B B H53% ; Western blotting ¥ GM-CSF.EPO B AMFAM®, &1 GPS Hkimy K562 40 18 53

GM-CSF .EPO, X 6£ 93 B {2 # GM-CSF.EPO Z{kiy & MM .

XA ABEH; K562; #IAEKETF
S HE S R285. 5 X RARIRE A
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Abstract: Objective To study the effect-of ginseng polysaccharide (GPS) on the expression of GM-
CSF, EPO, and their receptors in K562 cells. Methods The expression of GM-CSF and EPO mRNA in
K562 cells induced by GPS were detected by RT-PCR; the expression of GM-CSF, EPO, and their
receptor proteins in K562 cells induced by GPS were detected by immunocytochemistry, and the
expressions of GM-CSF and EPO receptor protein in K562 cells treated by GPS were observed by Western
blotting. Results The expression of EPO mRNA was weaken'ed;A the expressions of GM-CSF and EPO
were much weaker and the expressions of their receptor protéins were much stronger in K562 cell induced

by GPS. Conclusion

GPS can not only inhibit K562 cells secretion of GM-CSF and .EPO, but also

promote the syntheses and secretion of GM-CSF, EPO, and their receptors.

Key words: ginseng polysaccharide (GPS); K562; hematopoietic growth factor

AZRHEAFEEFNIKES, FHKLE
Mz %, A& £ (Ginseng polysaccharide,
GPS) RASMEERS Z— BIMHBIRD %8
GPS RE{R ¥ IE % if 40 f8 A= %, 3F Bk 300 4 & afn % 40 Fl
B I, (LR DA PRI DL R T 2 A SR
RMHMAMER L, RALR M B FHEAR, Fit
GPS 3t ALL A I % S Mk (K562) Fak Aki-E mg
LN E T (GM-CSF) MR 4 40 o 4 R &
(EPO) R ZRME W, & 7E MR A St M40 & 4
FRBEOLE, BB & XA LT SRR 4
It 5L WRE. '

1 H§

1.1 Zf:GPS, ERFHHRFEM, BEH K
98%, LA RPMI-1640 ¥§ 37 ¥ Be i LR 75 Wk BE , 3 1t
R

1.2 BEHARN-EWAREEFNEETF thGM-
CSP):. WHIRIEFA A TRAR, B 1X

10" U/mg,RPMI-1640 #EFWHBEHR 1X10° U/

mL,

1.3 {ROMMEAERE (EPO).EE Amgen AH
B EHE 10° U/mL,RPMI-1640 ¥ 3 A H 100
U/mL, 4

1.4 NBAmREARE (K562 FD - ARKKER
MBEHELIHEEW, S 10% /N0 # RPMI-
1640 EF WP HEHEF, B 2~3 REBWER.

1.5 &3 :RPMI-1640 #5355, %€ H Gibco A=
fs/4mE B, MMMEFAR; KR A
EPO Rk REHE, REAYIBERAF®
fis KB A GM-CSF % 1k % 75 i 4 1k, £ ©
Pharmingen /A &) % &% ; Trizol, R HAE YA B = &
W R B RNA Ei i 5. ANTP B4 4 .DNA B
4 ®, Takara 7 & ;DAB XA &, L HH L EYHK
AREWR A= H; K562 48 RNA R AR
Trizol Isolation Reagent, I ¥ I REH B A Y RIE A

PR ) 7= R A B cDNA A % 89 R
MMLV % —% cDNA A BAN &, LlEETEY
TRERRSERAF;PCR ¥ 84 X6 7.
PCR Y #ANE . EEXEPITBERAF;pUCIY
DNA x4 FEE 4 (DNA Maker, f4):501/
498, 404, 331, 242, 190, 147, 111/110, 67, 34/34
bp): EEEETWRHBARAF .

2 HiE

2.1 GPS # % J5 K562 #1 8 GM-CSF. EPO
mRNA A5 3 . B8 K 18 K562 40 itk 17
SPESE. MERA . E IS GPS A R AR T
A GPS (A EBRAKNHRERWHEEEMA GBS &
B P 5 0 R HE SR AT ) R RE 4%, 3 K562 4HIAY
TP A AR B, R R MTT A, HE

40 pg/mL HEEHYRBRE), BHARINE

L& 37 C.5% CO.MIBAMPIEHR AL EFE 6 X
B #, RT-PCR # #l K562 40 g * GM-CSF.
EPOmRNA %ik, '

2.1.1 M RNA 1. A 3 A %% DEPC Bk
B, 3R E . BK562 400, F§ DEPC Ab3 5 vk %
PBS ¥t¥ 2 ;8 1X10°A 4 A 1 mL Trizol,
Trizol ¥ 25 RNA,28 S.18 S B 4% 5 7 i » Aueo/

-Aggo':].. 8409RNA Ea: —170 vC ﬁ}iﬁa

2.1.2 WHRERM (RT): )\ —70 C BH RNA
HfTE M. £%.:30 C.10 min, 42 'C. 30 min,
99 C.5 min,5 ‘C.5 min,

2.1.3 PCR 5| % ¥ %i: EPO, L ¢ 51 #¥. 5
GGCCCTGTTGGTCAACTCT?3', F # 8l #. 5'
CCGGAGGAAATTGGAGTAGACS ;GM-CSF,
W 214 :5 GAGCCGACCTGCCTACCAGAY , F it
2| #1: S GCAGTCAAAGGGGATGACAAG3 ; &
.94 C BiAEH# 5 min, 94 ‘C.30s,55 C.30s,
72 'C.1 min, 30 K{E¥F,72 'C M 10 min,

2.2 GPS 5% /5 K562 418 GM-CSF.EPO K #



.

+ 1528 -

% £ % Chinese Traditional and Herbal Drugs £ 37 £ 25 10 55 2006 & 10 A

KEREERERN BT PE KK Ko62 41

HAT AL IR R BB TR GPS 4. B SRk

ZPMA GPS (RFEEWKE R 40 pg/mL). & .

B3R5 3.6 REU& 4 K562 41/, PBS S%e BB L
K, UK BH A EPO.GM-CSF.EPO ik .GM-
CSF 3 {4 8 30 B i 4 3 17 %2 52 40 M 4k 2 SP 3
o, BRSHAGTEE B 300 4~40H, 15 R 4
2.3 Western blotting ¥ ##ll GPS ¥ 3 /5 K562

HMH S GM-CSE.EPO % {3 i : B $ s

KK Ks62 GMHT A AEF. MR . %K
57;GPS H . FERPIA GPS (RFEEKE X
1,10.40,100 pg/mL), 2 A EREFE 6 K E
- K562 4ffl. ARIRBEAE IX10 BN IRESE
HFM %% A ,Bradford %M@ EAWKE, LB PR
BREAEFEFEE.Y=36.112X—1.676 7 (r=
0.996 6,Y AHEHEE , X ABAEE). TUHRES
SDS-PAGE, ARG ¥ E HRM SDS B 1 I B e 158 Jik
HBEEWRAERE (MEBR) . SHABRETH™R
HHERIEE B, #1T Western blotting 1,
KBTS H NC B Microtec ScanMaker E6 & 4;
9 # , ImageMaster VDS Software2. 0 W E & & 6
KWL RAE (A H,71EE vg BAXMMH
AW HERUAHE/vg BEAFRR. .
2.4 GiitEabIR . SAS St R EERIT T E AT,
3 g3 )

3.1 GPS # % 5 K562 4 fi GM-CSF, EPO

mRNA %k :GPS (40 pg/mL) %% K562 41t 6

d,i# it RT-PCR A& GM-CSF.EPOmRNA,

SGRER . 5BHMEL, 2 GPS S5 M K562 -

414, GM-CSFmRNA #) 2 3% A B 3%, 8 5 %t ]
AT % 8 L EPOmRNA &R 5H B 81
Mefk (P<<0.05), M#E 1,
% 1 GPS 3 K562 41t GM-CSF #1 EPO mRNA %3
MM Gcts, n=3)
Table 1 Effect of GPS on expression of GM-CSF and
EPO mRNA in K562 cells (x=+s, n=3) ‘

45 p/(ug » mL™1) GM-CSF mRNA  EPO mRNA
pog:} - 173.9413.3  191.5%17.1
GPS 40 195.8+12.4  158.24+12.6"

LB LR * P<0.05
* P<C0. 05 ws control group

3.2 GPS i#ES K562 #1 GM-CSF.EPO B %
i%:GPS (40 pg/mL) ¥ S K562 40 3.6 d,5@ 3T

G AL EPO.GM-CSF WEREX%. &
REBR: 5 BAML, 2 GPS H5S%/5,K562 41
) EPO 5 GM-CSF EAEEHEBERH (P

S 0.0, BE2,

£ 2 GPS 3t K562 41f EPO #1 GM-CSF RHZ#ER
RENHEW ts, n=10)
Table 2 Effect of GPS on expression of EPO and
GM-CSF, and their receptor protein
in K562 cells (x£s, n=10)

3 fenE/ BtER/ Y% EPO GM-CSF

d EPOEH CMCSFEH  RHKEA 2HEH
HE - 89.12£9.66 87.8948.76  26.56% 6.18  16.67+ 4.52
GPS 3 78.3243.13 71.7348.53  §9.67% 7.23* * 87194 9.16* *

6 37.45%4.08" ¢ 21.8246.53* * 78.87£11.23 * 91.59413.88* *
5% AL, P<0.01
* * P<C0. 01 ws control group

3.3 GPS %% K562 418/ GM-CSF.EPO % /&
EHMFEE GPS (40 pg/mL) #HF K562 41 3.6
d, 38 S 4 Ak R W EPO K GM-CSF %A%
BEE, EREFR: SN RAML,. 2 GPS BRE
K562 40Hif) EPO 5 GM-CSF ZH4hEHEXHE
B3R (P<<0.01). B3 2,
GPS (1,10,40,100 pg/mL) 5% K562 4 jf 6
d J5 ,i# 1 Western blotting & #] GM-CSF & EPO
ZHREA, GRER - SMEAML, 2 10,40 pg/
mL GPS # S G K K562 FM K+ EPO 24 E
HREHEH GPS WARRIKEFIXT 100 pg/
mL,GM-CSF Z@EEHHREA P B, Wk 3.,
# 3 Western blotting ¥ 3 GPS * K562 4B 38
fEQ GM-CSF #1 EPO R4 E/RENE W
(x+s, n=3) .
Table 3 Effect of GPS on expression of GM-CSF and

EPO receptor protein in plasma of K562 cells
detected by Western blotting (x+s, n=3)

w3 o/ E@iﬂ*&ﬁiﬁaﬁﬁ/m cpg™h
(pug + mL™1) GM-CSF EPO
bogiid — 0.5240.11 0.2540.08
GPS 1 0.6340. 14 0.324+0.07*
10 0.6940. 08 0.3240.11"
40 0.6440.12 0.3240.03"
100 0.9340.17* " 0. 260. 05

Sy MA L. 1 P<0.05 **P<0.01
*P<0.05 **P<0.0l vs control group

4 itig :

1 M4 K A F (hematopoietic growth factor,
HGF) B3 E&MWAMEFRE, £E miHEP £
EEEEM. BRMKRFTRIEN HGF 5 1im 40
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MR AR 02 (R R h i R B s
B 4008 3 R 2 1 7 4 AR B B S A
B R 5 I 5 e e, B L A A P
HREH A P HF HGF 5,8 HGF £ H M
373 52 LA o 1 PR TR 9 L W B 7 T 4
REMAS, HGF A% H#R H MK AREA
2 58 B 00 T G B B LA . R
HGF 75k 1 7 7 T8 4 912 45 P . (1) 807 4
HESEZRTE— N E LN BES, SR
i 5 (238 3ot bt 40 ) 0 R 32k B 3 3 T 46
WO, S BBM AL R, R E MRA R (i
K562) 335 £ 51 % GM-CSF. 5 A Hi 4 & 3
(IL-3) #/&. GM-CSF.EPO i HZ A5 #E L
133 38 1 TR BT 1 SO 0 B R 42 S PR W R A
1o AL A5 UM L S — 25 B BT 98 0, X B (i
KB TR HH B A8 HGF 4k, 3 K —
E 22 7% 40 MO SR O 20 M A 6 7 A R R

GPS 2 A “HhA A LR 3 1 40 0 % A K
ORI Z—. GPS RE(R /) 5Lk i /40 40 M
BA A C, K562 M5 TE % A % b
Y0 0 B4 2 2 A AR 00, BR 4 B B S5 % 90, GPS
A K562 4B IRR 40 R R B AMEM (8
GPS ¥ % K562 4Mb 5 I 4 K B F RA % ki
KR MR,

BFET 5 & M AR M AT A 433 HGF, itk
B AR AR AR MERB . ALRERE
7 :GPS ¥ § K562 41 fa %35 EPOmRNA KK F
5% B LA BT, E X K562 40 iRk GM-
CSF mRNA 8 8 5 W ; % 48 f AL 5 4 U %
GPS # % K562 4iffi#x GM-CSF.EPO ZEHH 8
WEAE , X 387K GPS BE MM 5 ROk FRIZ B HEK
T B W ) K562 41 4 8 GM-CSF, EPO
(HGF) , AT #0141 48 0 S 7

HGF SRZH%E BE—-RIGE SRR
R A0 M A 0 BB £ 8, B LB T HGF &4k
HBOR 5T DUR BE GPS 5 B L% 41 4 4k,
B FULM ARG R ER GPS BT K562 M
J& %1k GM-CSF.EPO #3243t BLEH B 3 4,
X% B GPS {2 K562 41 MR35 GM-CSF .EPO
Fik, XIS GPS {2 K562 MM MR R . 4 &
QRS LEEEDEER.

2 b i ,GPS S K562 40 m s 30y 15 4

16, R 1540 ) £ 105 40 M0 B 53 W GM-CSF . EPO
SHRET USRS L ARE TR EWRSL, T
5 5 UL 0 S R L A S,
GPS RiE i i K562 41H14 80 ML T, L o] 42
# K562 MM FAH X AMEE TR0, AHE TS
MXZHGES BORESH TR, L Ko62 MM
FRBI 4L
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