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[Abstract] Objective: To investigate the effect of pulsatilla saponin A (PSA) on proliferation and
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apoptosis of human Burkitt lymphoma (BL) cell line Raji cells and expression of related pathway proteins.
Method: With Raji cells as the research object, the cell proliferation was detected by cell counting kit-8 (CCK-8)
method, and the half-maximal inhibitory concentration (IC,,) values of 24 h, 48 h and 72 h were calculated to
be 19.77, 18.31, 16.70 pwmol-L", respectively. In subsequent related experiments, 0, 8, 16, 32 wmol-L"' PSA
were selected according to the IC,, value of Raji cells treated with PAS for 72 h. After 0, 8, 16, 32 pmol-L"
PSA acted on Raji cells for 24, 48, 72 h, the optical density values of cell growth curve were detected by CCK-8
method. The zymogen activities of cysteine aspartate-specific protease (Caspase)-3, Caspase-8 and Caspase-9 in
Raji cells treated with 0, 8, 16 and 32 pmol-L"' PSA for 24 h were measured by Caspase-3, Caspase-8 and
Caspase-9 colorimetric assay kit. The apoptosis rate and cell cycle of Raji cells treated with different
concentrations of PSA after 24 h were detected by flow cytometry. The expression of B-cell lymphoma 2 (Bcl-
2) , Bcl-2-associated X protein (Bax) , cleaved poly (ADP-ribose) polymerase (cleaved PARP) , cleaved
cysteinyl aspartate-specific protease-3 (cleaved Caspase-3) apoptosis related protein and Janus kinase 2
(JAK2) , signal transducer and activator of transcription 3 (STAT3) , phosphorylated-JAK2 (p-JAK2) , and
phosphorylated- STAT3 (p-STAT3) pathway proteins in Raji cells after 24 h of treatment with 0, 8, 16 and 32
pmol- L' PSA were tested by Western blot. Result: Compared with control group, decreased cell survival rate,
inhibited cell proliferation, activated zymogens of Caspase-3, Caspase-8 and Caspase-9 (P<0.01) , increased
apoptosis (P<0.05, P<0.01), and enhanced cell cycle arrest in Gap phase 2 (G,) were observed in 8, 16 and 32
pmol-L" PSA groups(P<0.05, P<0.01). Compared with control group, cells treated with 8, 16 and 32 wmol-
L' PSA had lower expression of Bel-2, p-JAK2, p-STAT3 proteins (P<0.05, P<0.01), and higher expression of
Bax, cleaved PARP and cleaved Caspase-3 protein (P<0.01), while no significant change was found in the
expression of JAK2 and STAT3 proteins. Conclusion: PSA could inhibit proliferation and induce apoptosis of
Raji cells, and its potential mechanism might be related to the regulation of JAK2/STAT3 signaling pathway.

[Keywords] pulsatilla saponin A ; Burkitt lymphoma; Raji cells; proliferation; apoptosis; janus kinase 2/
signal transducer and activator of transcription 3 (JAK2/STAT3) signaling pathway
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15.30.60.120 wmol-L" (Y58 2 5 52 55 I A 25 1y
M., BT 37 °C 5% CO, M I 54T 2 5
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JH 245 J Wi 4€ W) 2.5 35, il A 1xAnnexin V Binding
Solution, il £ 1x10°4~/mL 4 Jifd & % , L 500 L fin
A Annexin V-FITC 5 pL,PIIE W 5 pL, = i &6
15 min, J i =X 40 A A 5 & K 0 45 40 40 B 0 T
15 L
2.7 i AN B R R T A B B 4 B 24 Rl R
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Table 1 Effect of pulsatilla saponin A on proliferation inhibition

rate of human Burkitt lymphoma Raji cells (x+s,n=3)

e ST %%

fpmol-L" o4 48h 72h

2051

HskH e Ad 3.7 16.06+3.55" 17.26+5.56" 17.38+5.35"
7.5 27.67+1.38% 29.87+5.17" 30.38+8.49"
15.0 48.64+9.84" 50.73+5.37" 55.77+4.45>
30.0  59.68+5.45" 60.95+8.03" 62.68+8.55"
60.0  70.98+6.20" 71.74+7.32" 72.24+3.54”

120.0 82.05+4.71" 82.71+5.62" 83.53+5.30"

TE V2 A 2H AN R A AR ROl 05 5 28 FLA LA Y P<0.05, Y P<
0.01(F2-£7M[)
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Table 2 Effect of pulsatilla saponin A on growth curve of human

Burkitt lymphoma Raji cells (x+s5,n=3)

- ik i MM A K2k A4
z -
/pmol-L 24 h 48 h 72h
254 1.03£0.04 1.18+0.04 1.89+0.34

Mk i Ad 8.0 0.94+0.02% 0.86+0.03> 0.80+0.02%
16.0 0.74+0.01 0.70+0.01> 0.68+0.01>

32.0 0.62+0.01% 0.58+0.01> 0.57+0.01”

33 k& 21 A X A BL 41 i Raji 40 g b
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£3 ALHEFHF AN ABLZM Raji A Caspase-3.Caspase-8. x4 IEEFANABLAMRGIAMBA T EZHWH MW (X5,

Caspase-9 B[R iF L IR0 (Xx+5,n=3) n=3)
Table 3 Effect of pulsatilla saponin A on activation of Caspase-3, Table 4 Effect of pulsatilla saponin A on apoptosis rate of human
Caspase-8 and Caspase-9 in human Burkitt lymphoma Raji cells Burkitt lymphoma cell Raji cells (x+s,n=3) %
(x+s,n=3) e Ji
i ST TR BT
e piE /wmol-L"!
21 5 ., Caspase-3  Caspase-8  Caspase-9
/pmol-L L 1784212 1.6540.44  3.43+1.28
7 1Y .56+0. .61=0. .67+0. e
= 0.56£0.14 061£0.13  0.67+0.20 HkH R AL 8.0 9.06+3.45"  8.15+0.37% 17.21£1.91"
FkH Bt A4l 8.0 2.29+0.48” 2.45+0.49” 2.85+0.727
) ) s 160 9.62+2.67" 18.02+1.57" 27.64+2.12"
16.0 3.73+0.66~" 3.92+0.48 4.59+0.82%
2) 2) 2)
32.0 57440492 5264055 5.33+0.842 32.0 10.11+0.43°" 22.72+0.447" 32.83+0.44
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M Annexin V-FITC/PI X 4t

BRI EE R BN, 5

#5 B2 AXABLYEM Raji 85 F 80 %
Table 5

Y0 (x+s,n=3)

Effect of pulsatilla saponin A on cell cycle of human

Burkitt lymphoma Raji cells (X+s,n=3)

%

FIZH P, e Bl 8.16.32 wmol- L' (3L %5 2 A
ZHAVEH T A BL 4 Raji 40 g 24 h R0 98 7~ |06 109 0
TSR T R B T & (P<0.05, P<0.01) .
%4,

3.5 HkF R AXE A BL 4 Raji 20 M JE 391 (0 52
W S, 8.16.32 wmol- L [k 2 H
AVE T A\ BL 40 M Raji 20 g 24 hJ5 G, 3] ST
k% (P<0.05, P<0.01) , G, i 7+ & (P<0.05, P<0.01) ,
Raji 20 i G, 301 BH i 52 v A i . MLk 5.

3.6 FIkE A AXF A BL 40 Raji 40 i op i T &
HEKEm 5%H4 e ,8.16.32 pmol-L”

e
25 4 G S G
J /wmol- L™ ! 2
= 35.63+1.87 56.01+2.11  7.84+0.96
HkH e Ad 8.0  33.61+0.64" 49.29+0.87" 17.42+0.97"

16.0  32.53+1.11% 46.10+1.14% 19.39+1.56%

32.0  30.81+1.92Y 40.77+1.21% 26.28+2.10%

F 3k 57 %2 1 A 41 Raji 240 B A /9 40 B B 08 T A
Bel-2 % ik /K F F B (P<0.05,P<0.01) {2 T- 2 1
Bax .cleaved PARP ,cleaved Caspase-3 £ H F ik 7K
B ER N (P<0.01). WFE6.& 1,

*6 HBHXLEEFH AX ABL M Raji 44 Bel-2.Bax.cleaved PARP. cleaved Caspase-3 & B RIZHIFM (x+s5,n=3)

Table 6

lymphoma cell Raji cells (x+s5,n=3)

Effect of pulsatilla saponin A on Bcl-2, Bax, cleaved PARP and cleaved Caspase-3 protein expressions of human Burkitt

21 5 e /pmol- L™ Bcl-2/GAPDH Bax/GAPDH cleaved PARP/GAPDH cleaved Caspase-3/GAPDH
IS E 1.04+0.07 1.07£0.21 1.1540.17 0.95+0.08
HkH 2 AL 32.0 0.20+0.06” 2.46+0.227 4.20+0.24” 1.83+0.09”
16.0 0.63+0.05” 2.00+0.15” 3.67+0.24” 1.49+0.11
8.0 0.87+0.04" 1.63+0.14% 3.33+0.27” 1.30+0.01%

3.7 FLE BT AN BL 40 i Raji 40 g AH O i B
EHEEIENEWE SA4dkE, akHRirad

#x7 BLEEFAXNABLAMRaji A JAK2.p-JAK2.STAT3.p-STAT3 E A K IE

(32.16.8 pwmol-L") p-JAK2 . p-STAT3 & 1 £ ik /K
R RE(P<0.05,P<0.01), W 7.K 2,

G850 (x+s,n=3)

Table 7 Effect of pulsatilla saponin A on JAK2, p-JAK2, STAT3 and p-STAT3 protein expressions of human Burkitt lymphoma cell Raji

cells (x+s,n=3)

i e B /wmol - L' JAK2/GAPDH p-JAK2/GAPDH STAT3/GAPDH p-STAT3/GAPDH
S H4 1.08+0.08 1.05+0.07 1.05+0.07 1.07+0.07
HkH 2 AL 32.0 1.07+0.08 0.32+0.05 0.90+0.10 0.34+0.06>
16.0 1.16+0.07 0.55+0.09 0.94+0.05 0.51+0.06>
8.0 1.04+0.06 0.82+0.08" 1.13+0.06 0.69+0.12%
JAK2 $ 4l 551 41 6 1.05+0.25 0.11£0.06% 1.03+0.03 0.20+0.05

.75.
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<

17 kDa

36 kDa

A B C D
A U B-D S B AZ1(32.16.8 pmol-L™)
B 1 % 464088 Bel-2.Bax. cleaved PARP. cleaved Caspase-3 & H
E 3245 3
Fig. 1 Electrophoresis of Bcl-2, Bax, cleaved PARP and cleaved

Caspase-3 protein expressions in each group

131kDa

p-JAK2 131 kDa

STAT3 88 kDa
p-STAT3 88 kDa
GAPDH 36 kDa

A B c D E
A S HY; B-D. LS 21 A4(32.16.8 pmol-L7);

EJAK2 #5741

B2 &AM IAK2.p-JAK2.STAT3.p-STAT3 & A KX M ik

Fig. 2 Electrophoresis of JAK2, p-JAK2, STAT3 and p-STAT3

protein expressions in each group
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b P45 Bel-2 4 I8 T A DG B 1 Y 3R G e 2 2 R PR
T 968 4 L0 T, 8 A 4 = O PR IR S-SR W BE (5-FU)
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iz (DNA) #5351 & G, 199 B ¥ M it 75 5 40 Jf o4
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. 76 .
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L WFSEAE S, FE A Y STAT 4 X & (1
STAT3 7 6 b foe o G o 5 BOBME g 4t g vh
STAT3 5 # W0 5 % UL (9 ML ) = 20 i 7 15 5 2k
P2 LB A 22l SR I I 2R 0 0 e vk
B, 02k g e HT A BR AR, JAK2/STAT3 j&

H WA YT AL 4G BL 7 N 14 (1 8 52 & METR bk T 99 1 08
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AT AR N, RS A AR S 52 vk -1
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STAT3 # [ 8 R fk () 3R 35 7K °F , W & I 4 Bax.
cleaved PARP . cleaved Caspase-3 & [H % ik, 404
-5 AL 25 R BoR, H L F BT A AT DUR
Raji 4 I 98 T, % Raji 40 i G, 9177 A= BT L #F— 20 3k
W 1Sk 5 02 AR 4 g AR PR T R O i
it 1 40 M9 N JAK2 ., STAT3 15 5 i #% ' JAK2,
STAT3 B MR Ak 45 1 19 % Ak , BHWT 1 1% i % i 1% 5,
AR SABRE T ER S EE T Ak EH
FLAF A XT BL 41 Raji 40 Bt 7R (4 76 F BIL ]

R LR AR SIIE S T H Sk E B A AT LLH
it W 4% JAK2/STAT3 {5 53 #% % A\ BL 4fl Jfl Raji 2
JHL P 388 5 N R T R AR T O i 2R A A SR S
F 3k 35 2 A T BL I R IA I7 $2 40 77 50 56 3L i
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ME SR I PR I6 T7 42 1 BRI I RE | O g & 7 ek 5 4 AL
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i B Raji 4 ff rh 06 T2 5 1S 5E A9 52 ma LR 45 JAK2/
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