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Effects of Ginseng polysaccharide on proliferation and differentiation of K562 cells
CHEN Di-long, LIU Yong-gang, WANG Ya-ping, CHEN Ting-mei, ZHENG Min, JIANG Rong ( Department of Histology and Fm-
bryology, Laboratory of Biochemistry and Molecular Pharmacology, Chongging University of Medical Sciences, Chongqing 400016, China)

Abstract: Objective To ohserve the effects of ginseng polysaccharide (GPS) on the proliferation and differen-
tiation of K562 cells. Methods
used to observe the features of erythroid, granulocytic, and megakaryocytic lineage differentiated from K562 cells.

In witro cell culture, MTT, morphological observation, and cytochemistry were

We used Fas and Fas-L to observe the apoptosis of K562 cells. Results  GPS could significantly inhibit the prolifer-
ation and promote differentiation of K562 cells into the granulocytes or erythrocyte in vitro ; ®.\The proliferation of
K562 cells was inhibited; & The morphological feature of K562 cells tended to be more mature; &) GPS could re-
markably promote the expressions of hemoglobin, PAS, and a-NAE in K562 cells; 4 The expressions of CD,,,
CDs, HIR,, EPO, and GM-CSF increased in K562 cells treated with GPS; @& The apoplosis of K562 cells treated
with GPS increased significantly. Conclusion GPS can restrain the proliferation and promote differentiation of K562
cells.
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1.2 E2AA K- B v fmfie 48 3% 8 B T (thGM-CSF) AR FRES 3.6 KU, 0 40 I 85 .00 e JG AT Wiright s B

Wy A ALBUALERIR S A TR AR I 1 x 107 U/mg, RP- €0, JCHE T WUGEE M TE 25, [ b 51 FH Ve 40 2 BT A3 B BILANY ik 300
MILL640 B5 5 R H 1 % 10° TU/ml, NI AR L, O T LA
1.3 4R4r4m e £ B 4 (EPO) 1.6.3  GPSif/5 KS62 ANMUE MATMIEE B BUE W]

S0 Amgen A AP0 FEHE 10" IU/ml, RPMUIGI0 R 10 NS62 AIRIETT AN SEH ML 1.6, 2, 4 IR0 6 K
T4 100 pg/ml, YR 2% 2.5% 18 0 [T 52 1 h, o 5% 3 A0EE S8 1 il 4%, H-600
1.4 K562 @ H( AL & dofs m fdk ) RE LA THT

ﬂi&ﬁiﬁz%ﬁzﬁﬁﬁ%&m&, 165 10% /N LIS 119 RPMI1640 [.6.4  GPS 55 KS62 2 M) 20 A 27 4 i 1% 1.6.2 44
B Feidi P B 72 4 2~ 3 KAl it HidE KS62 40, 40 M 22 208 A, LR BT A €Dy, (CDys . GM-
1.5 28358357 CSF.EPO HIR, F3EREHTIAIETT S ity S-P ik, A3l

RPMI1640 5 35 5, 26 [§ GIBGO 4 7] 7 B s /N4 1ML 3% (BS) JH PR 53 B AR T4 300 A0, 1 PR 4 i e ik 4
BLAN U 25 6] s K RUBHL A EPO A2 (80 s e b 1A ( 1:200) , i & 1.6.5 GPS S KS62 i mbi i br i fil 4 1.6.2 4
P CARAT BN T s DU R LA R (M), 28 B Mluka 23 5% KS62 AT, A28 B0 00 i, A0 B THE A e £, , POX
H) 7 s —HEE(DMSO) , 38 [E] Merk 7 ity ; K BUBT A GM-CSF Ueth, o-NAE 20101k 2 e 62, B 7] 7 45 2 7 4503 1% 300 4~ 41
AR FERERT AR (1:200) , 2 [H Pharmingen 25 7] 7 i 5 2y BUC A T, R B 4 e
CDyy (CDys B RERTAA (1:200) , b 52 o 2B P Ay | 7= s 4t 1.6.6  GPS iS5 K562 41 5 45 ) 2 1.6.2 4l K55
M TRE A -2 (HIR, ) 5 5g FEDLIR (12 100) , F2 28 P ~F Bl 2y g o K562 40, AR B0 e, BAK BT FAS FAS-L 55 it

it s DAB B &, A6 i AR A AT B2y w7 (RIEAT G A Ak 27 S-P ik e o, 15 6] F PRS2 BT 4304 300
1.6 37496 &35 -7 41k 5 AN B A A R

1.6.1  GPS Xt KS62 AU HM G e B x50k K 1.7 “%itsFas

STIY K562 201 ML 5% % 00 A7 I A 400 i) 0 0 Sk B 0L o 0 FH SAS SRR T 22000 L g B

GPS 401 : 7% 96 FLARESFR R 2 v A GPSCEHE 53518 0.1,10,

20,40 80,100 pg/ml) ., ZFBIFEREFRHE 1.2.3.4.5.6 KIUHE, 1§ 2 &R

R CIE K 570 nm) o HR I 2 109 IR OKS (FD ML 5 A [ 25 490 vk 14 £

. . SPS % 4 g 1 2k Lo
FH A [ Bsf (1] Aot 240 i 194 B0 1140 52 ) 2.1 GRS A IR SIS AT Sl RS aE R,

TAPRUER WM Kse2 ML T (T o s, at,  ROTE BUR MITOTRTI D(S70) (APAT, 03 40 e/l
TR GPS S AR T LA, GPS (IR 40 pga),  VIVEAIIRIECR D)

F 1 ARIREFAE R E GPS X K562 48 FHATRNE [ D(570), n=5, x +5)
Tab 1  Effects of GPS on the proliferation of K562 cells [ D(570), n=5, ¥ s |

Concentration of Time of culture(d)
GPS (pg/ml) | 2 3 4 5 6
0 1.132+0.034 1.841 + 0.045 5.085+1.165 6.133 £ 1.835 7.726+2.126 7.142+2.894 -
1 1.257 £ 0.031 1.000+0.039 4.899 + 1.(98 5.455+1.219 6.105+2.034 7.468 +2.539
10 0.996 + 0.037 0.908 +0.024" 4.248 £ 1.035 5.735£1.164 5.264 +1.439" 6.60+1.243
20 0.878 £ 0.(41" 0.915+0.012° 4.061+1.023" 5.[)46i‘2.ﬂ53* 5.568 + 1.834" 5.598 +1.279"
40 0.725+0.022" 0.703 +0.009™" 3.853+1.0377 4.758 £ 1.087 " 4.726 +1.531 %" 4.751+1.138™
80 0.669+£0.034 " 0.715+0.027* 3,942+ 1.042% 4,503 £1.259* 3,534+ 1,064 4,735+ 1,34
100 0.671 +0.02] ** 0.613+0.073 " 3.05+0.846" 4.045+1.138"" 3128+ 1,066 1.395+0.059 "

*: P<0,05, #¢: P<0.01, s 0 pg/ml GPS

2.2 GPS 3t K562 fa i 5498 & 2 ¥ %2 GPSI K562 ARMASUEEIE (n=8, x+s)
S HB 4] K562 4004 R4 A, 4% i W . 2 s 48 1 iR Tab 2 Effects of GPS on the morphological differentiation of K562
Pl K, M TR 3 R W, A TR KL (1) 1), 2 GPS (20, sistacd 215
40 ;_Lgu’ml)i??-?j‘ 6dJ5, Erm,?ﬂiﬂﬂmfﬂgﬁ I, &E?é E}hﬁ /J\ 4 fz’t- ﬁi |)ibljn{fﬂiu‘hed Ct-ll( diun)'x’ler CP(U VU,IL;RIE Nuc'lvl:z.«fl(:):;ol))lu.'-\nl
. e i cature e i ratiol %
FRAE /N BCRE W B O, % U 60 T e 4, MR S 43 L - r
< L 8 B LA 30— 3575 Control 36.11+6.84 821.13+281.11 85.00+ 18.00
WEIK. GPS S 6 d i, K562 A B 12 & C J GPS 3 d 20.67+3.13 387.23£80.21"  65.00+16.00°
A (3R 2) s A 1) B ] S A A H B L 22 GPS HEFH TG 1Y GPS 6 d 21.68+2.77 342.12£78.45%  62.00+9.00"

K562 A1 AT AL A RSB £T M (P 2~ 4) *: P<0.05, »#: P<0.01, »s control. Final concentration of GPS: 40 jg/ml



5561

P Je 5% . A2 B RN K562 4 Mt Sl 22 5 2r b i S0 B0 B 5 519

BE1 XA KS62 MR
Fig 1 K562 cells of control

(B & % 1.000)

(Wright"s staining x 1 000)

B2 GPS(40 pg/ml)i%ES 3 d K562 #ifin (24 & x 1 000)

Fig 2 K562 cells induced by GPS (40 pg/mi)for 3d  (Wright's staining x 1 000)
B3 GPS(40 pg/ml)iFS 5 d K562 4f (3 % & x 400)

Fig3 K562 cells induced by GPS (40 pg/mi)for 5d  (Wright's staining x 400)
B4 GPS(40 pg/ml)iFF 6 d KS62 4HAE (50 R 4 & x 400)

Figd4 K562 cells induced by GPS (40 pg/ml)for 6 d  (Wright's staining x 400)

GPS 75 5 K562 4 il i , v 52 00 %6 vl il 40 B0 4 L . 4 /)
BN e e 0 00 2, vl B I, B o/ I K i R 4%
2, MBS g 2 i DA A 5 4 28 34 i, BT
A, thy DR o £ 2 5 OR824 M B
AL oy R A T W oA (P 5,6) .

B5 XM KS62 48 (TEM x 3 000)
Fig 5 K562 cells in the control group (TEM x 3 000)
BE6 GPS(40 pg/ml)iFS KS62 @i 6d (TEM x 8 000)
Fig 6 K562 cells induced by GPS (40 pg/ml) for 6 d  (TEM x 8 000)

2.3 GPS 5 K562 fm e 51L& fm f Ak S i %

AL GPS YEFIY KS62 41 15 A4 e 2 2 5 157 2 0 2%
B I 2 (5 ( PAS) S2 7 BHIE SR 179% , POX B2 7 BHYE 8 189% , 4%
SPPERE RS (a-NAE) 521 BHPE 260 8% . 48 GPS(40 pg/ml) i
K562 4l 6 d J& ML 4T 35 (3 85 o-NAE o S04k 9 Bl 2 A By 4
i, BB R M e €, B R 8 R ) 2296, B D e £ PP R 4R A
46% ,a-NAE 3 & [T 4245 5 1) 5290 55 % B LFLAH He A ] S 25 S

(#3),POX PHYEHE 3 28% S AL K FPE R

#+3 GPS 3 K562 448 Hb . PAS .POX .a-NAE A f9%@
(n=8, %, xt5s)
Tab3 Effects of GPS on the expressions of Hb, PAS, POX, and
a-NAE in K562 cells (n =8, %, x +5)

Group [:‘:]:tl‘::f. PAS n-.m"lq'n‘n POX reaction :'::Ij::llmn
Control 2+0.9 17+2.1 18+1.7 8+1.3
GPs3d 15+4.5" 33+5.7" 28+ 10.2 4+2.9
GPS6d 2=x4.1"" 46+7.1"" 22+6.6 52+3.3*

*: P<0.05, *; P<0.0l, us control. Final concentration of GPS: 40 pyg/ml

2.4 GPS %3 K562 4 i 5 1L 30 R £ A 69 % vf

GPS(40 pg/ml) i 57 K562 4l 3.6 d |, FI| FH Gy 20 M 1k 2 K
240 fi 2 1 43 P B I B a3 B A 5 CDy, L CDis L EPO, GM-
CSF . HIR, BT, 45 5L 555 : CDys \EPO.GM-CSF  HIR, ik &
i, CD,, 223K (19 14 58 45 0 PR bb 48 127 3 L (P > 0.05)
(#£4).

%4 GPS ¥} Ks62 4 CD,, .CDs . EPO,GM-CSF . HIR, Fi%#
W (n=10, %, x+s)
Tab 4 Effects of GPS on expressions of CDy;, CDys. EPO, GM-
CSF, and HIR; in K562 cells (n =10, %, x +5)

Grop Iy Clxs 0 CMCSF HiK
m . l_.ﬁ'l:tO.f:'." 26+13 2.06+4B 19.660+407 9.15+2.18
Grsad 29114 9.7+3.8" B.10+12.31™ R.8+9.16" 41.86+3.8"
Grsed 302248 11L.F£3.P" BHLBI 4.5:6." H.77+8. 8™

#: P<0.05, #*: P<0.0l, w5 control. Final concentration of GPS: 40 jug/ml
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2.5 GPS *f K562 A 4%

GPS 55 K562 41 6 d, 1| FH Sh72 41 A 1 27 6 0 40 o 3 1o
Fas 5214 Fas BCf& (Fas-L) , 855 7% . 4 GPS 535 K562 4 i,
FEBEA AL EEE) HH BUIE 1= /MK, Fas 324K 38 15 0] B 9998, Fas Bl {4
FOR WA RS, (5 5 0 A L E B S R (3 5),

%5 GPSX K62 GIGAT MMM (n=10, %, x+5)
Tab 5 Effects of GPS on apoptosis of K562 cells (n =10, %, ¥ +s)

Group Fas Fas-L

Contrul 10.05+3.17 27.89+3.51
GPS 3 d 67.757.13 % 36.1646.26
CPs6d 81.55+9.38 " 34.69+8.60

**% : P<0.01, ws control. Final concentration of GPS: 40 pg/ml
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