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Study on the effect of natural compound XCQ-9 of Cynanchum paniculatum on the proliferation and
apoptosis of Jurkat cell and its mechanism

WEI Xuenai'?, YANG Kun'*,LIU Qin'?,ZHAO Peng"*, YAN Ying®, LI Yanmei' *(1. School of Pharmaceutical,
Guizhou Medical University, Guiyang 550025, China; 2. Key Laboratory of Chemistry for Natural Products,
Guizhou Province and Chinese Academy of Sciences, Guiyang 550014, China; 3. School of Medicine and
Health Management, Guizhou Medical University, Guiyang 550025, China)

ABSTRACT OBJECTIVE To investigate the inhibitory effect of natural compound XCQ-9 of Cynanchum paniculatum on the
proliferation and apoptosis of Jurkat cell line of human T-cell acute lymphoblastic leukemia and its possible mechanism.
METHODS Jurkat cell was used as the leukemia cell model, and MTT assay was adopted to detect the inhibitory effects of 0
(blank control), 2.5, 5, 10, 20 and 40 wmol/L XCQ-9 on the proliferation of Jurkat cell after treated for 24, 48, 72 h. After
treated with 0 (blank control), 2.5, 5, 10 wmol/L XCQ-9 for 24 h and 48 h, the cell cycle and apoptosis were analyzed by flow
cytometry. The expressions of Caspase-9, Cleaved Caspase-9, Caspase-3, Cleaved Caspase-3, poly ADP-ribose poly-merase
(PARP), Cleaved-PARP, cyclin-dependent kinase 1 (CDK1) and Cyclin B1 were detected by Western blot after treated for 24 h.
RESULTS Compared with blank control group, XCQ-9 at different concentrations could significantly decrease the survival rate of
Jurkat cells (P<<0.01), and showed a dose and time-dependent manner. After 48 h treatment of 5, 10 wmol/L XCQ-9, Jurkat cell
apoptosis was induced significantly (P<<0.05 or P<<0.01), and the cell was arrested in G. phase (P<<0.01). After 24 h treatment of
10 wmol/L XCQ-9, the protein expressions of CDK1 and Caspase-9 were remarkably down-regulated (P<<0.01), while the protein
expressions of Cyclin B1, Cleaved Caspase-9, Cleaved Caspase-3 and Cleaved PARP were significantly up-regulated (P<<0.05 or
P<<0.01). CONCLUSIONS XCQ-9 plays anti-tumor effect

through inducing G. phase arrest to inhibit proliferation and
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2Pk I B 40 9 F 1l 9% (acute lymphoblastic leuke-
mia, ALL) J& DA AR B T ol B bk B 40 i S 18 A5 A RRAE
A SRR | AR IR foyse KA — 43y T 240 B AL AN
B4R, ALL 2 &% T 2~5% & JLE s WA &
g 2 g e S PR R, B O R R B AR TR
i, S0P T IR 40 T IR (T-cell acute lym-
phoblastic leukemia, T-ALL ) J&— {2 28 M50 , 78 )L 3
ALL R & 109%~15%".  H il R 157 T-ALL f9
T 23 A KA R4 R AT A FIRFEIA 4,
B Ry B e s e RN 250 X AE — e AR B
THImRR T, HAWFE R, X ST 259 (1Y T
T T-ALL (8 LA K i 28 A, ™ H s ) A8 L
FBUE"™, PR, 5 & 87 BUHT T-ALL #9259 2 I PR30 D)
e

PRI Cynanchum paniculatum (Bge.) Kitag. A %
EERHE S 8 224 A B, DL TR AR ZE A 2h
HBRE VR, I VB2 BRI | 19 I FE R B
RE, HITI097 G A AT O30 X2 B SR e
AR B R U] IR KW B A B U EE JH 1 e
P YU S AR RN, SRR C AR A A iy
A 168Ff, Horh Coy A WA 47 B ASUREZH AT I
X AARAC S R LA B AR B 1Y Co AL S AT T 40
JETE PRI L , AL B ) XCQ-9 HAA BT A &t Tk 40
JHL ¥ 195 Jurkat 20 B R 4R T, HAh b 0L ET 1 AIESR
DL 3 AR A1 52 56 ) 25 4R 2R XCQ-9 Xf Jurkat 4 ity 14 5 Al
PR 5E0E , I A28 ML) e K 2 1 il ( Caspase ) i 42 AT 4H
L] S 9 A4 7 T8 A 2 S AT R A AR FH AL, DA A ks
XCQ-9F % MIAIT T-ALL Hy 25442 S0 SERt

HO

a5

Bl XCQ-9MLZFLH

1 #F#
1.1 FENEE

AT T B = 2AL A A2 A e AR (SR
Thermo Fisher Scientific 23 7 ) \Microfuge %l 5 2 5 3 1%
7R DAL (S [E Backman 23 F] ) \Axi Vert AL B {5 27
B 5EE (15 Zeiss /A ) ) | Synergy?2 il Z U HEREARM Y (35
[E Gene 2\ 7l ) . PowerPac™ Basic 2 F k1% (24 [E Bio-Rad
/v Fl) \ACEA NovoCyte B i M AL [ AR A= 9 (Brp )
£ FR2 7], Odyssey&CLX H U AA 2T A5 & 4 (36 [
LI-COR Odyssey A ) .

1.2 FEHRERAF

XCQ-9 A AV HE I 25, 53+ 2K CuHsO:, 4l

FE =98%""; it 4 1L 1% M4 H 3¢ [ HyClone 23 w] ; RPMI
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1640 353 H 9 [ Gibeo A /) ; Annexin V -FITC 1=
I £ (5 0315976) 1 H 5& & BD A v ; — I
BMTT AL Wbk HH R (BCA ) 2 11 B I e i) 4 (At
54351 7 401P031,810K052,20211213) ¥y 1 b 51 &
S FRHAT BRI 5 G U5 H e - 3- i i Ut (glyceral-
dehyde-3-phosphate dehydrogenase, GAPDH) $t /A (Hit 5
62u0922) 1 A 3 [H Affinity 23 ) 5 S U520 i 4 9 2 1 4
P 1 (cyclin-dependent kinase 1, CDK1) 2l ifg Jif] 1}
& 1 B1 (Cyclin B1) $t A& (4t 5 43 Jil 2 ab133327,
ab32072) ¥4 FH 3¢ F Abcam /A 7 ; Ha i Caspase-9 . %1k
i Caspase-9 (Cleaved Caspase-9) . Caspase-3. i £k f%
Caspase-3(Cleaved Caspase-3) . BIRH _BEER- MR G
(poly ADP-ribose poly-merase, PARP) #ii /& Fll Dy-
Light™800 # i iYL S S 32 3K 2 111 G (IgG) —Hi Il A
ZE[# Cell Signaling Technology 3 Al
1.3 ZHBatR

NANE TR 20 A 1 I Jurkat 20 SRR 3K T 35 [
ATCC 4l , BT A S5 % (AT
2 Ak
2.1 HREIEFR

Bt Jurkat 20 L1 R T 5% 5% Jifi 4 L 9 RPMI 1640
B IR K A BT 37 °C L 5%CO. 41 I 55 37 48 h 1%
I, WO R B A M A T 5 2R 50 5 o
2.2 XCQ-9 X4 B 5 A9 8 i

K MTT AT o 0o 8 A= K Y Jurkat 28
B, 35 1 X 10°A /L3RR T 96 FLAR P, B T 55 2240 i B
Brigt. FRAMEARsE S R s O BRZH (0 wmol/L)
FIAR A M B (2.5.5.,10,20 .40 wmol/L , 24 1y e i AR 4 iy
AT S 25 ) i XCQ-9 4, B4 AT E S N
fLo 43T 24,4872 hJ5 , A 10 pL %% 5 mg/mL )
MTT 50 % BLIBE & 4 h, SR S5 FEIA =K (500 mL =
RV T B T e SE R A 50 g 5 T BE 25 mL Ak Eh R
0.5 mL) 100 wL, ¢ 5 i 6 o foff Tl s A0 7 4% L7
570 nm AL IR (4) , T AR 26 (A LA E T
R (%)= (KM A/ AR R 4) X100%]. LK &
K3,
2.3 XCQ-9 XF4H A1 & HA B %5 1

K A AH AR A TR o O R A < A, 4%
AX10° LR T 6 fLAR T, W LG 77 . Fr Mo fe e
J& WA 2SN BRZH (0 wmol/L) FIAS [ (2.5.5,
10 pmol/L, e JE ARG “2.2" 1~ MTT S50 45 R ) 1)
XCQ-9U , A AT E 5 MR AL, B T A H M
gk, FHi24.48 h)5, LA 1 000 r/min 0> 4 min, Y
. PR EL 2% vhil (PBS) PRI 4L , 48 J5 A 500
pL T (1 70% LB E i B, A LA 1 000 r/min 5.0 4
min £ Bk B, IF F #lve (1) PBS V¥ 40 5 in A% 0.1
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mg/mL RNase. 50 pg/mL il {k PN BE (propidium iodide,
PI) F11 0.05%Triton-100 {4 PBS, & 2] , 2 Il ¥ 6 42 {5 30
min, [ 3 X A M ASCIN A % 2H 4 A 1 200 B 5 L
SR EHL 3R
2.4 XCQ-9 34 B - B B2

O HA KA, 752,37 TR 5 4%/ 4l 4
2 B3R E 4NN . 150 wL 1 X Binding buffer J& %),
JFfin A Annexin V-FITC 1 PI 4% 2.5 pL, i## 6 4 5 15
min, FRECHHML SR A AT . SCEE A 31K,
2.5 XCQ-93t4mpa AT EHHEXE A RIZHNHIE

K F Western blot 75 #E47 K i o BO 2B K 1 40
J, 4% 12 X 10°4~/MLA%ER T~ 60 mm B5 2 MLAp, B T-H5 3540
HE LR IR . RIS E T B LA S s R AL (0
pmol/L) FIA[RIHR B (2.5.5 .10 pumol/L , ¥k B 15 B AR AR ]
“2.37TN ) B XCQ-94 . T 24 h /5 WAL 4, F i’
Y PBS W16 3 YK, A 80~150 WL &7 1% 2 B KL fitf ik
BT RIPA 24U , vK I 24# 30 min, ) 12 000 r/min 2.0
15 min, KUTTER 2 MME AW . H BCAE IR
38550 A I 2 1 MR B2, I 5 X loading buffer F1 4 Jifd
VAL 1A IRBLLIR AT, 95 °CA5HE 5 min, —80 °C
TRAFE o 7E 10% e S0 IR B SR TR M Ik e B i o
BALINA 50 g H, R H B 58 2 )m (RIS i
JE 100 V. IF[A] 2 h) , % B8 Ce BRS84S Ha i 220 mA (1)
B2 h)% 0.2 wm Y FR A — I IR L, VL 3% 4= 1L H
HHE R B 1 by i A B ) — 3T (GAPDH., Cyclin
B1.CDKI1 my# B L 12924 1:5 000, Caspase-9 . Cleaved
Caspase-9 ., Caspase-3 , Cleaved Caspase-3 ., PARP A9 #i B¢
b 53252 1:1 000) , 4 °CHFF 43 7 5 Tris 2% vh £ 15 W

| :
10" 153 02-2 10" Ta25 Qz-2
107 J054% 568% 107 {1-02% 297%
10° 4 10° 4
I =
24h 2 10°4 a2 10°4
@ 2
£ 104 £ 10'
10° 4 10° 4 J
, |az3 , |az23
1%)9; 19157% - 221% 1%)90 193.84% 217%
10*' 10* 10" 10° 10° 10 10 10*' 10° 10' 10" 10° 107 10%
FITC-H FITC-H
10" 1525 22 10" &2 Q22
107]0.78% 4.771% 107 J078% 7.21%
10° 10° 4
48h =
o 10°4 a2 10° 4
£ 104 A 10 4
10°4 10° ]
,{aza ™ Q-4 Q23 az4
1%)9:'38.73% 5.73% 1%)%‘74‘55% ) 17.47%
10*' 10° 10" 10° 10° 107 10% 10*' 10° 10" 10° 10° 107 10%
FITC-H FITC-H
A. 25 IR B. XCQ-9 2.5 umol/L 4

(TBS) ¥ 3 ¥K . A YK 5 min, /il A DyLight™800 #5ic f) —
Pt (B FE 9134 4 1:30 000) , 36625 JE % 5 1.5 h; TBS
Pk 3 UK VERIK 5 min, B AL AR5 2R e RGN AN 23 #
DL H B A K EE 5 NS 8 1 (GAPDH) 4541 K
B LA 7R B 08 AR X R KK, L
K3,
2.6 FitEFIE

K HI SPSS 21.0 B #4758 1143 Hr , {# 1] GraphPad
Prism 9.0 FAAER . TR BRI X + s Rk, 2411 LA
K B 28 5 22434, 4L B G 7 L 38R F LSD-¢ K 5
Kz 56 7K E =0.05,
3 #HR
3.1 XCQ-9 3t Jurkat £ i 358 9 54

523 PO BRAL L PR 24,4872 h J5 , XCQ-9 A
[vi) k35 A 40 6 %) 716 30 1 B S5 PRI (P<<0.01) |, I S sf
)RR B PR, SR ILER 1,
F1 XCQIYFMAEAEEEFEMEHNFEENELS

R(x+s,n=5,%)

) %h 48h 7h
AR 100 100 100
XCQ92.5 pmol/L4l 8259+ 145 TI841145° 258+ 240
XCQ9 5 umol/L 4L 4084073 59.1412.07 5062+ 159
XCQ9 10 pmol/L4 61044241 4261159 3448+0.56°
XCQ-920 pmol/L4L 6081151 38194134 2762+ 126°
XCQ-940 pmol/L41 6120155 3874094 0.9+0.14
a: 523 PR H#R, P<<0.01

3.2  XCQ-9 % Jurkat 4B AT-HI 2200

s At A e, fE 24 .48 h )5, XCQ-9 5,10
pmol/L 21 4 it iy 8 1~ 6 34 I 25 T i (P<<0.05 5% P<
0.01), H St uk B Fpsf MR a4, 255 LRI 2 3R 2,

10" 1825 Q22 10152 Q22
107 077% 3.96% 107 211% 3.18%
10° 10°
T Ty
2 1074 o 1074
: 2
£ 10 & 104
10 10° )
Q23 - a2 "F
1%)(‘)‘2’ 192.13% 3.15% 1})9; {52.48% 222%
10*' 10° 10° 10° 10° 10° 10 10* 10° 10' 10° 10° 10"  10%
FITC-H FITC-H
10" &z Qz2 10" 1525 Qz2
107 4 0.99% 5.83% 107 4 4.55% 18.07%
10° 4
I T
o 1 o
5 S
&~ 10" 4 o~
10{7 Y. A
. ja2s T Q24
10° 187.37% 581%
10 =L SRR NN L. 10" e s

10** 10* 10" 10° 10° 107 10™
FITC-H
C. XCQ-9 5 pmol/L 4

10*' 10* 10" 10° 10° 10" 10
FITC-H
D. XCQ-9 10 pmol/L 41

B2 XCQ-9F7%i24.48 h 5 & AMA TN AR HiaE
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K2 XCQ-9FH24.48 hlg B AMBPATERNEL
R(x+s,n=3,%)

45 %h #8h
S INRA 6931088 5921152
XCQ92.5 pmol/L 4l 5531031 448107
XCQ9 5 umol/L 41 10.19£057 1.79£2.99
XCQ9 10 pmol/L4 25,6403 34645625

a: 525 IR IREE LA, P<<0.015b: 5748 POV BRER g, P<<0.05

3.3  XCQ-9 3t Jurkat £ il JE) HA 9 54 )

523 (0 B2 8, XCQ-9 10 pmol/L 41 1751 24 h
J& M XCQ-9 5.10 umol/L 2111448 h & , 4 b &b T G. 39
B LA B 25 T (P<<0.01) ., 455D 3 813,

R3 XCQ-9TFHi24.48 h |5 &AM HI AR EHA S EE
MELR (x+s5,n=3,%)
24h
G Sl G.f Gl
40711430 38141198 1987+6.57 42.63£2.05
30.81£3.02 40.12+245 1887£424 3759+3.16
XCQ95umolLAl 3549302 3644978 3296+0.69 30.00+3.11
XCQ9 10 umollL Al 2387242 2421+161 4763383 18071532

a: 5725 XTI A, P<<0.01

34 XCQ-YXHFIATMBEHEARIENZIMER
5 2s (0 IR 2H 8, XCQ-9 10 umol/L 26 4 Jifd
CDK1 Fil Caspase-9 i 13235 2 2 T 1 (P<<0.01) , XCQ-9
2.5.5.10 pmol/L Z1 4 Jfi 7 Cyclin B1 ,Cleaved Caspase-3
I Cleaved PARP £ [ 151 1 2 194 (P<<0.05 2 P<
0.01),5.,10 pmol/L 41 4 i+ Cleaved Caspase-9 1 [ 3¢
HBRE FIE(P<0.01), 45K 4 FA4,
4 itig
i Ie 8 A R T2 RSB DR R PR A 2R AR A
RASEIEEA T, (A A B 5 5 50 T Z M RS A bk

1.1

48h
st G4
38874218 17194113
29204175 21554272
063637 BI0£330
25894194 45314182

Eib

7S AR
XCQ92.5 umolL4L

1.1

1.0 1 Gz 1.0 1 Gz
0.8 0.8
=06 =06
X X
24h 2 <
£ 04 £ 04
8 8
0.2 J\ 0.2
P,
0 - 0
07 16 24 32 4.1 07 16 24 32 4.1
PE-A(X10") PE-A(X10")
1.1 1.1
10 Gy Gz 1.0 1 G
0.8 0.8
= =
18h 5 0 206
£ 04 £ 04
8 8
02 J 0.2 | \
- \
, . . A
0.7 16 24 32 4.1 07 16 24 32 4.1
PE-A( X 10°) PE-A( X 10°)
A. 55 I RGL B. XCQ-9 2.5 umol/L 4
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TR, DA TS 350 e 200 B AN ] 2 o b 2 G DAL A 5
LI IeR 245 T, 308 R TR S BEL A 1 S e R 2 R
TEO (P R AEFR" 1 ARWF5E &I, XCQ-9 1] LA 1l il
Jurkat 21 i ()34 58, [R] B UE Jurkat 40 AR AT T, I35
Jurkat il & A= G JIBH A . X 47K, XCQ-9 BAA — )
B IS

JH T /& i Caspase /1 F: i —FhE R IETE A AR P 1
M FE T, Horr, Caspase-9 i 1k J5 (E] Cleaved Cas-
pase-9) AJ L)L 3J) Caspase 2K S, i 8 T 0477 Cas-
pase-3 i 1k ( Bl Cleaved Caspase-3)", 5 Caspase Z ik
A4 HA B B3 AR L , Caspase-3 Ab T Caspase %5k 1) A i , H
WO A SR TR P L 2 22, BT LUK IS W) PARP
(Cleaved PARP J& Cleaved Caspase-3 7K fift i) 7= 4 , J2: I
T-BARE) I DNA B H4ifa g =", AMF5%
ZE L R, XCQ-9 7] |1 Jurkat 4flifi - Cleaved Caspase-
9.Cleaved Caspase-3 Fl Cleaved PARP £ [ /) 23k , ;X 1
RS IR AT I EE RN

S U SO P e O S P A e A A
2 L) 30 P S T Y | B OR ST Y AR AR R Y
TR, CDKI A2 40 i ) 01 R i A% 0, LR 8 P 3 3L
i 9 4= 28 1 e B | G o (AN e A i 1 i
Cyclin BI 7EAM AR K& B b # b A #3E F 2 P E T L 7
S 5324 T R B e 7R 4 24E R L B 2 G
YRR A bR AR AR AR BoR , XCQ-9 AT T i
Jurkat Zf it CDK 1 (3%, FH Cyclin B1 i35k, iff—
IR XCQ-9 & 1o P G R A4V E T o

2 |, XCQ-9 n] il i Caspase AL R AL AN I T,
F %3 b | 4 Cleaved Caspase-9. Cleaved Caspase-3 .
Cleaved PARP & [ {2 #E 40 i ¥4 T~ , "~ 9% CDK1 1 _I- 3
Cyclin B1 £ [ 8 40 g & 25 G 3 BELAE R 41 ) 40 i 344 7

1.1 1.1

C. XCQ-9 5 umol/L 4

B3 XCQ-91EM 24 .48 h |5 & 40 4H Rt JE HA 4G I Y 7 =X 40 Al

D. XCQ-9 10 umol/L £

1.0 1 G2 1.0 G Gz
0.8 0.8
=06 206
X X
z z |
£ 04 £ 04
5 3
N J ‘-jk N A\ i\g
0 ‘ h 0 -
07 16 24 32 4.1 07 16 24 32 1.1
PE-A(X 10°) PE-A(X 10°)
11 11
10 1 Gz 1.0 1 G2
0.8 0.8
206 206
X X
£ 04 £ 04
5 | 5
0.2 | 0.2
w/\\,\,_j\“
0 . 0 -
07 16 24 32 4.1 07 16 24 32 11
PE-A(X10°) PE-A(X10°)
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Cyclin B1 I e 55 kDa

CDKI = 34 kDa

Caspase-9 — 47 kDa
Cleaved Caspase-9 - ——— 37XDa
- — 35 kDa

Caspase-3 35kDa

— —— . — — 19 kDa

Cleaved Caspase-3 - - —— — — 17 kDa
o | D GEEED RN SRR | 16 D!

Cleaved PARP | s ——— —— ——— 89 kDa

37 kDa

GAPDH

ISP IR - XCQ-9 2.5 wmol/L4L ; T : XCQ-9 5 pmol/L
2; IV :XCQ-9 10 pmol/LAH

B4 JBHEMBPETMEREXEQRIEZEKE

F4 BAHMPETFERBEXEGRIEKFERNE
ZR(x+s,n=3)

. ; - Cleaved Cleaved - Cleaved

415 ClinIf - (ORI Case Caspase-9/ " Capase)  hRp
. GAPDH GAPDH GAPDH —To0” GAPDH T GAPDH

GAPDH GAPDH GAPDH

7S ER R 0522008 046006 126£003 0.0420.00 128007 041£003 230£0.13 0512001
XCQ925 pmolLA4 0.79£0.12* 041 £0.04 1242008 0.04£001 1252004 0.70£001 222£0.13 0.72£0.06°
XCQ95pmolLA  1.04£0.16° 0.46£0.04 1111009 0.23£001° 1294004 1294006 2.03£0.09 0.71£0.04°
XCQ9 10 pmol L4 0.98+0.16* 0.16+0.01° 0.76+0.06° 103+0.02° 1314009 180+0.06* 2.09+0.14 0.92£0.01°

a: 25 I IR LA, P<<0.013b: 525 IR IREH L AL, P<<0.05

XA 7R XCQ-9 Al g & — M HAT W 1 BT T-ALL A7 &Y

2 o ARABEFALAERSIMITIE T % 25 940 L

WM, MRTER N SIS Z 5 i — A AR 52

BYGIE , A HOR I I AR B it

Sk
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