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Patchouli Alcohol Induces Apoptosis of MV4-11 Leukemia Cells by PKM2 and NF-xB
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[ Abstract | Objective: To study the effect of patchouli alcohol (PA) on inducing apoptosis of MV4-11
cells and preliminarily investigate its potential mechanism. Method: The 3- (4, 5-dimethyl-2 thiazolyl) -2, 5-
diphenyl-2-H-tetrazolium bromide (MTT) assay was used to detect the inhibitory effect of PA on human colorectal
cancer cell line HCT116, human hepatocellular carcinoma cell line HepG-2, human lung epithelial cell line A549,
human leukemia cell line MV4-11, human skin melanoma cell line A375, mice breast cancer cell line 4T1, human
mononuclear cell type lymphoma cell line THP-1, and human normal embryonic kidney cell line 293A. The
morphology changes of apoptosis were observed by Hoechst 33258 staining method. Apoptosis was detected by
Annexin V-FITC/Propidium lodide staining method using flow cytometry. Western blot was used to detect the
protein expressions of NF-xkB, p-PKM2 and Cystine aspartic acid protease-3 ( Caspase-3). Result: PA could
efficiently inhibit the proliferation of HCT116, HepG-2, human A549, MV4-11, A375, 4T1, THP-1, and 293A,
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with IC,, values of 0. 26, 0.32, 0.28, 0.09, 0.37, 0.23, 0.24, and 0. 33 mmol-L ™", respectively. After MV4-
11 cells were treated for 24 h, nuclear shrinkage, chromatin condensation and obvious apoptosis were observed.
The 0.1, 0.2, and 0.5 mmol-L " PA could induce apoptosis of MV4-11 cells, with the apoptosis rates of 7.9% ,
13.6% , 22.0% respectively, with statistically significant difference compared with control group (P <0.05).
Western blot results showed that PA could result in changes of NF-xB, p-PKM2, and Caspase-3 protein expressions
(P <0.05). Conclusion: PA can inhibit the proliferation of human leukemic cell line MV4-11, and induce

apoptosis. Its mechanism may be associated with the changes of NF-xB, p-PKM2, and Caspase-3 protein

expressions.

[ Key words |

JUERBL(PA) X4 AR, ) EE A

T R RAR R 2 — o YR BN AR SCER IR E )
Al HoAg ety B A
TR A L Rl M, e LR AR MR T Oy R AR
FHE g€ iy, # PA B 8w L R . M2 7Y
PRI T % 95 Bl ( PKOMI2 ) 2 — o i fige PR ok 463 , & 4 i
A A K R R e A,
H ATl PKM2 B 12 1k 2 B A B0 I J8 25 9 & 45038,
(T D4 A5, BE TR T 2 Rl T R e R I
T-kB(NF-«B) JL-F- 76 0T A S 40 i vp of 3R 58 BF9E 3%
BH V8 4 2 B A5 BB 6% G 20000 10 o 4 i 388 K O
P AR SCE TR HE— IR S PA B BT iR AR
F IR HAE & 40 8 T 4 X PKM2 5% NF-«B
B SE I, o PA B Mg I kA S0 AR 4
1
L1 254 PA iy kR v B 2 KA 25 Wi 50 S 4 &
PRAETT Al B Sl 99. 73% 1 IR O R AE %
o K PA % W JL W AN (DMSO, Sigma /A ], it
5 D5879) L B A 1 mmol - L™ YRR £ . 2542
M (2 RN IS MUST-15032816 ) it 6 A% 1
pwmol« L~ f) DMSO £} ,4 CARAE4H .
L2 4iffikk  A%5. 4 HCT116, A
Y ML HepG-2 , A JiliJia 20 L AS49 , A 2P bk 12 6 5 4%
20 PO O 2 M MIVA-11, A iz ik BB (5 25 9% 4 i
A375 /)~ BRUEL I g A ML 4T, N BRLA 200 i 75 U6k [ 968 44
M THP-1, A IE 5 IR E 4 293 A #4500 T 38 B AL
Flic g2 Wy (ATCC) ., HCT116, A549,4T1, THP-1
FH 10% Ji5 45 103 1640 3535, HepG-2,A375,293A
T 10% Jf 4 1% DMEM $%5 3%, MV4-11 40 ig H &
10% fiE 4 135 IMDM ¥53% , F 37 C 5% CO, ¥ 3244
IR,
1.3 ) A gs W 3w e | W k5 (MTT)
(Sigma 72\ @], #t 2 4 B A 1001822145, 0793 ) ,
Hoechst 33258 i & (3 = KRAEWHFE AR LA, #5

- 100 -

patchouli alcohol; apoptosis; MV4-11 leukemia cell; proliferation

20150317) ; L3 2 F1-B (B-actin) B AR L 41 i
WWHEYTR CEPVCR 9t (P &0 A R L 5 2 5
o} 14125110,112586,112971) , IMDM, DMEM ¥ %
K (Gibeo 23 &, #Ht 5 4 H h 8115092, 8114426 ) ,
1640 #5557 & (Hyclone 24 ], #it 5 NAD1384) , Jif 4
Mg (FIR gAY TEREM A RS A, #tS
150315) , Annexin V-FITC/Rt{k g ( PT) & T4 il
Kl & (I xEEMBELEREARAA, #t 5
20150623 ) ; Pk p-PKM2, NF-xB, 2} bt & i K & &
12 4 [ B -3 ( Caspase-3 ) , PKM2 #i{& ( CST /A #], %%
4y ]k #3827, #9662, #8242, #3198), MCV-
13161FT B ¥ & ( H 4~ Sanyo 2\ %) , DMI300B 7
B 56 B e (£ Leica 2 ), PowerPac™
Basic % A kA (57 fin 3% Bio-rad 4~ &) ) , AJ37097 #U
Tt ogn M A, X30R AU o A R B O bl (€ H
Beckman Coulter 2\ A )
2 FHiE
2.1 MTT gk il 46 Ma s 7 HOX oA K MV4-
11 40012 x 10* 4~/mL $# T 96 FLA P, 4L 100
who Z¥5m A4 PA 0.012 5,0.025,0.05,0.1,0.2,
0.5 mmol-L ") IMDM 52 4 15 3% 5L 35 3%, L 2
(0.01,0.03,0.06,0.125,0.25,0.5 mol- L") Jy %}
O S N2 k7 S D g A R D 2 - W N ]
W) ALE VR R BIVE R4, PA 21 SR, A 3 A
AL SR 72 h RN MTT(5.0 g- L") %W 20 pl,
B A AL 4 h, #5454l 3%, in DMSO 100 L %
1k KR, PR 10 min, 75 45 L &R 1 58 2 5, FH il
FRATE 490 nm {72 AN [R] v JE (0 W O E A, [R) 3%, U
4 HCT116, HepG-2, A549 , A375,4T1, THP-1,293A
i A

S A AR = [ (1 = Ay = Ay )/ (A =

Apg) ] x100%

2.2 Hoechst 33258 Z¢ G ys ks U 40 B 98 1= HOXT
A K MV4A-11 400, LA 2 x 10° AS/FLEM T 6 1L



522 B4 6 )
2016 4£ 3 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 6
Mar. ,2016

B, 53 0 A BE R 0.1,0.2,0.5 mmol - L™ (1
PA JFICE WM 2H,24 h 5, A0 M 85 3R 0, A4
JREWE NS mg-Lfl i) Hoechst 33258 ## G 4L {4 15
min, £ o T 2O6 BB (UL B 350 nm, % 4F
P 460 nm) T WEEHTIIE

2.3 i 240 A A E g0 A E TR O B K
MV4-11 40, Lh 2 x 10° A~/FL B F0F 6 FLAT, 43 51
AU RS 0.1,0.2,0.5 mmol-L ™" PA, Ffi% B
BRI 24 h 5, EEFA MR, B0 L BFE,
fn A 2% of W ( Binding buffer ) 250 L, Annixin
V-FITCHI PI 4 5 wL,Z iE 30 min J5K0,

2.4 Western blot £ Il &5 1 £ ik BT 84E K
MV4-11 40 1 x 10° A~/ MLFp & 55 35 LA, 435310 i A

3 &R

3.1 PAXTAMMINSH A SZ M PA BB [A] F2 B M 40
il HCT116, HepG-2, A549, MV4-11, A375, 4T1,
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Table 1  Effect of PA on IC,, in multiple kinds of cell lines
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By EFH], — 0 (151 .000) B 113 8, A BORR 1ot 4 MR 028 20.06 *
ILEGAT O B — 40, B @, T Universal Hood II MV4-11 A2 i EL RS 40 (1% 0. 09 0. 05" 0.11£0.83
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ANOVA Z3#7,P <0.05 J A i FH 2R T HEMEADP <001,
F2 PAXNZFMAMIEAEMNSERNIM
Table 2 Effect of PA on inhibition ratio in multiple kinds of cell lines proliferation %
PA
L A549 HepG -2 4T1 A375 202A HCT116 MV4 - 11 THP - 1
/mmol-L "~
0.5 80.9+11.8  67.0+10.4 99.5+0.2 80.0£1.5 75.0 £10.1 86.0+5.2 98.0+£9.3 99.9 +15.5
0.2 54.1+4.8 38.0 +6.3 67.0 £3.9 54.0 +4.8 59.0 £3.6 71.0 8.8 89.0+10.4  73.00 £17.6
0.1 43.0+2.4 34.5+7.5 46.0+13.2  34.0x7.1 25.0+5.1 39.0+8.2 79.0+7.5 56.00 +11.1
0.05 32.9+7.2 24.2+4.8 32.5+4.8 2.3£0.6 11.2+2.5 28.0+5.8 48.0+9.3 32.00 +10.3
0.025 19.6+4.3 21.4+£3.2 12.4 1.2 4.0+1.1 5.0+1.6 21.7 3.9 31.0+9.6  25.30 +7.7
0.0125 1.0+0.2 0.1+0.01 1.2 +0.02 0.4 +0.1 0.3+0.03 10.1+2.6 30.0+10.4  14.90 +4.6
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E1 &HMV4-11 HEE TR AT (Hoechst 33258, x20)

Fig.1 Morphological changes of MV4-11 cells( Hoechst 33258 x20)
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Fig.2 Effect of PA on apoptosis of MV4-11 cells

Haom. ULIE 3,4,
4 itig

PRM2 245 S0 1% 7 10 A0 G e i, 2 H A8
REIA T I B N 2 — . BFS & B, PKM2 R X2
5 R A SR I AR A R B S 5 R AR AR
AR K B, Warburg 208 (9 56 s 0 i
) PKM2 B 2 b 3 25 Al % BEL T b 93 40 i 1 4% 35
W, NF-B 4% i 8 25 9 T % 450 38K b 1F ¢ e
BT A R S 2 — B T A R S e R
9 A KA T A T B R, L I
5 21 L P4 o) NF-cB 3% P, A 300 o) G 1 O 78 &
RAETT L SRR T L 2 AN S R fiE
A AN S R 25 A R B TT R IR
- 102 -

Pro-Caspase-3 m ‘ 35 kDa
SO e B 17 kDa
ﬂ_actin ---- 45 kDa

Cleaved-Caspase-3
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Fig.3 Effect of PA on expressions of PKM2, p-PKM2, NF-,xB and
Caspase-3 in MV4-11 cells
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Fig.4 Effect of PA on p-PKM2, NF-«B and Caspase-3 relative
expressions and PKM2 Phosphorylation rate(x +s,n=3)
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