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Effects of total saponins from Sanguisorba officinalis on promoting hematopoietic
cell proliferation
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Abstract: Objective To investigate the proliferative effects of total saponins from Sanguisorba officinalis (TSS) on three
hematopoietic cell lines. Methods Three kinds of hematopoietic cells (Baf3/Mpl, UT-7, and NSF-60) expressing cytokines such as
thrombopoietin (TPO), granulocyte colony-stimulating factor (G-CSF), and erythropoietin (EPO), were cultured with or without
cytokines. After 72 h the TSS at different concentration was added, cell proliferation capacity was estimated by MTT, and expression
level of cytokine receptors was measured by RT-PCR. Results TSS promoted the proliferation of Baf3/Mpl and NSF-60 cells but had
no effect on growth of UT-7 cells. With TPO and G-CSF, TSS could enhance the effect of promoting cell proliferation of the two
cytokines, respectively. TSS could increase the expression of TPO receptor in Baf3/Mpl cells, but had no effect on the expression of
G-CSF receptor in NSF-60 cells. Conclusion TSS could promote the proliferation of hematopoietic cells alone or in combination
with cytokines. In Baf3/Mpl cells, the proliferative effect is correlated with the up-regulation of TPO receptor.
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AT €6 1 4 5 fh 45 i e R A SR B ik s
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131 4ifpkEsE  HKH TPO. EPO 1 G-CSF K
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1.3.3  RT-PCRATI 3 FP4i a7 7 e Fh e 6 FLEG 7=
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P& AE: 94 C. 155, 50 'C. 155, 72 ‘C. 455,
26 MIEFR; BJEiEM: 72 C. 10 min, 4 ‘C. 1h.
rhEPOR PCR # #444}: 94 ‘C. 15s, 55 C. 155,
72 °C. 45, 28 IME¥S; FeJaiEff: 72 C. 10 min,
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Table 1 Primer sequences and product size

FEH Bkl P B/ bp BARE / C
HTPOR 1EA: 5-CTGAGGTACGAACTCCGCTAT-3 20 56.5
X IA): 5°-CTGCCATTGACAGGTAACATTC-3’ 57.4
'hEPOR El): 5-AGCCAGTGGGCAGTGAGCAT-3 386 62.7
K I: 5’-GTAGGGGCCATCGGATAAGC-3’ 61.1
hG-CSFR 1EA: 5°-CCTTACCCACTACACCATCTT-3 243 53.6
K : 5°-GCTTCTTTTCATCCTCCTCC-3’ 55.5
GAPDH iEl): 5’-ATCCCATCACCATCTTCCAG-3 308 56.7
J2IA: 5-GAGTCCTTCCACGATACCAA-3’ 54.7
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Fig. 1 Effects of TSS combined with TPO (A) and TSS alone (B) on growth of Baf3/Mpl cells (x + s ,n==6)
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Fig. 2 Effects of TSS combined with G-CSF (A) and TSS alone (B) on growth of NSF-60 cells (x = s,n=6)
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Fig. 3 Effects of TSS combined with EPO (A) or TSS alone (B) on growth of UT-7cells (x + s ,n="6)
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Fig. 4 Effects of TSS on expression levels of TPOR, EPOR, and G-CSFR (x+ 5,1 =3)
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AREIN T Baf3/Mpl 4N Hfiff] TPO SZARFRIEKN, 4
TR, Hokf o B A 2 248 N TPO 24411 mRNA
FIKAKCT, UESE T S 2 4R P S5 s TPO %2
RRIBEA K. (HHME BT TPO MEAIET,
Baf3/Mpl 40 fu A/ ee s hE, $eum e 21 T Bid A7
FESABAE B, o[RS/ o7 S 2 A1
e,

AWFFTEAI T NSF-60 41 [f) G-CSF 3214k%
K, HARMELS] G-CSF SZARE B K IRA51L .
HiR L 2 E NSF-60 4 i ()35 5 ] g5 52 AR IA
KPTEIE, W] BEAEAE BB 52 A4 R A4 40 it 4
BEAER o AREFUH, Hun s S UT-7 4 s
DA K EPOR ik /K-PITEREMT, AN ReSCRe Ry
W s B, (AR AT RE Y I . M R R
TGl EPO/EPOR &2 KR AF/EH, sl 1
fib i SCF/c-kit @A 4T R i, SCF/c-kit J&
EPO/EPOR Z AN M 21 40 ffl 734k S e B IR B 2EIE A%

AWFFCUESE T Mok 2 e i/ E i, A
FHOMLEIEAG FEdE— 20 B, (H ARy S 2 e P A

e I 240 08 B P S 45 SR PSS iR S 2 T R A 2
PE, RIS BEAAE 2 Pl B DR 71 (EASR AT ST o

Sk

[1] ik, S-zk, Hx4, & WMT e R ay7 fgni
FAIE 146 G AWES (1] R 2545 B,
2004, 11(3): 241.

21 VEEtE, A R, BEO0E AE T E R TR A
NI ARE T B [7]. IRRZE2E, 2005, 20(8): 458.

B1 TR, B /b, A8 R, SE 2y A O A R
SES%E [J]. P, 1995, 26(11): 570-571.

(4] ZH=EAS, BRiE, REA. Bz iy e [J).
P2y, 1991, 22(11): 483-485.

[5] ME/NAL. IR B 20 AN ] A7 Ak o I ) 0 2
[7]. P EE 2R, 2004, 19(5): 316-317.

[6] i/, SR, AR, A, U A AT AL
PRALTRIE [7]. T EDRIR 259, 2006, 4(2): 49-52.

(71 ZR, SRR, SB4RK, 5. s Th e 9
At £ A7 A A AL 20 R B AR IR IT S [7]. hR
Biia2R&, 2004, 11(9): 964-966.

(8] £t kTR TS IS E 4 B AT SO0
£ [J]. Ta#BIE2F, 2004, 16(4): 341.

[91 Rojnuckarin P, Drachman J G, Kaushansky K. Thrombo-
poietin-induced activation of the mitogen-activated
protein kinase (MAPK) pathway in normal mega-
karyocytes: Role in endomitosis [J]. Blood, 1999, 94(4):
1273-1282.

[10] Komatsu N, Yamamoto M, Fujita H, et al. Establishment
and characterization of an erythropoietin-dependent
subline, UT-7/EPO, derived from human leukemia cell
line, UT-7 [J]. Blood, 1993, 82(2): 456-464.

[11] Westphal G, Niederberger E, Blum C, et al. Erythro-
poietin and G-CSF receptors in human tumor cells:
Expression and aspects regarding functionality [J].
Tumori, 2002, 88(2): 150-159.

[12] Erickson-Miller C L, Delorme E, Tian S S, et al.
Preclinical activity of Eltrombopag (SB-497115), an oral,
nonpeptide thrombopoietin receptor agonist [J]. Stem
Cells, 2009, 27: 423-430.



