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£ B E E 1R IL-15 FFH 8 PBMC X B I KGla B R G 1EH
Wik, FE2E L MMHRE WL (GFERKRT RITER &, & 7 M 510282)

(4 E] 86 4551 H BEE Z( norcantharidin, NCTD )& 75 fE M4 38 11L-15 75 16 AY A 41 JE i 254~ 4% 40 i peripheral blood
mononuclear cell, PBMC )X%F A 286 2 (A M5 KGla 4104 55 05 15 ] B HEAT REMLE . & o« HE Ui HE e L CCK-8 1 46 U
NCTD %} KG1a 40845 520 , i 2040 AR K NCTD %F KGla 40 i J5 3 69 5% 0 , LDH Bk A 1L-15 35 Ak A9 PBMC( IL-
15-PBMC )%t NCTD Ab35 KG1a 20 ) 240 Mo 3506 P, i xS AR F I KG1a 4 ifB 3% 1 NKG2D( natural killer group 2 member D )
B Zeik . £ R NCTD A3 %M il (1 M5 KGla 403678 , SEAF1RI( r = 0. 398, P = 0. 000 ) Al AKX #PE( r =0.861,P =
0.000 ), F-FH# KGla 40T G,/M #1534 wg/ml LUF ) NCTD % 1L-15-PBMC P4 BA S 35 FE 30 /R (P >0.05 ), 245K
FOEE A 102 1A 20: 16, IL-15-PBMC XJ 0. 125 pg/ml NCTD 2035 KG1la 4 24475 3R 55000 REZH B 38 fin[ 3R IE3 A:(37.44 +
5.78 )% vs (9.33+1.69) % , (38.33 £3.07 )% wvs (16.75 £1.20 )% ;P <0.05 ], NCTD A0 KGla 40035 Al NKG2D Bl ik
HEHMEILP>0.05), %+ :NCTD AEMHSHE 1L-15-PBMC Xt 4 10555 KG1a 208 A9 Uid FH L AT 65900 5 40 i 38 5 BEL 4 40 i

JAMT G,/M A %
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Norcantharidin enhances cytotoxicity of IL-15 activated PBMCs on leukemic
KGl1a cells

He Yanjie, Li Yuhua, Deng Lan, He Yingzhi, Guo Kunyuan ( Department of Hematology, Zhujiang Hospital, Southern
Medical University, Guangzhou 510282, Guangdong, China )

[ Abstract ] Objective:To explore whether norcantharidin ( NCTD ) can enhance the cytotoxicity of IL-15 activated pe-
ripheral blood mononuclear cells ( PBMCs ) on human acute myeloblastic leukemic KGla cells and its underlying mecha-
nism. Methods: The effect of NCTD on the proliferation of KGla cells was detected by typan blue assay and CCK-8 as-
say. The effect of NCTD on the cell cycle of KGla cells was examined by flow cytometry. The cytotoxicity of IL.-15 activa-
ted PBMCs ( IL-15-PBMCs ) against NCTD treated-KGla cells was detected by LDH releasing assay. The expressions of
NKG2D ( natural killer group 2 member D ) ligands on KGla cells were detected by flow cytometry. Results: NCTD effec-
tively inhibited the proliferation of leukemic KGla cells, in a time- ( r =0.398,P =0.000 ) and dose-dependent manner
(r=0.861,P=0.000), and arrested KGla cell cycle at G,/M phase. NCTD within a concentration of 4.00 wg/ml has
no obvious cytotoxicity on the IL-15 activated PBMCs ( 11.-15-PBMCs ) ( P >0.05 ). Compared with the control group, the
cytotoxic rate of IL-15-PBMCs on 0. 125 pg/ml NCTD treated-KGla cells was significantly increased ( donor A:
[37.44+5.78 1% vs[9.33 +1.69 1% ,[ 38.33 £3.07 1% wvs [ 16.75 +1.20 ]% , P <0.05 ). NCTD treatment showed
no effect on expressions level of NKG2D ligands on KGla cell surface ( P >0.05 ). Conclusion: NCTD can enhance the
cytotoxicity of IL-15-PBMCs on leukemic KGla cells, which is possibly related to the inhibition of proliferation of KGla
cells and cell cycle arrest in G,/M phase.
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ZMEHE A& A LA ( acute myeloblastic leukemia,
AML )J2— 7l LA 240 10 2 425 448 B R A 1) £ e
A=A B, AML (I PR i e FN LS 5 1R 22 40
PRI RY HEPRE A% 7 U e T R Y AR W) A R R
FASG . IR BT X AML 697 094657 25 9 i HE 1) 24
Yy BAREENS HE 5 5F 2 2% f%( complete remission, CR )
RBEEET AML HAA7E EA H F SR AE 58 1 T 40
JERE R AN A T BB AT AE G IR T bR 1 1 I
U sERET B M n 52 k. PRI, S R0k YT
AML [ RAR B A 2 ) 2 28 1R i g F 5 3 A
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WFFTTRERT AML A7 25 25 WY B4 20 A 8
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R e — Rl S v 2R 1 B AR D 2, LA
BT O TIWiC L RN e o ¢ 1707 SO ) AP A3 £ S e
(RYRTT L I RE S S 5 I Je 4 LT Ak 24 0 %) BURR
NI 8 354 85 2 0 (I R e il A7
FORTE 2009 4N R 20 = 28 YT BORTE WG, 1
RIEEIGYT B 7R, R 2 B I R AL
R, i PR A FH A R 22 0 I ed 24 0 X BILAAR 1 4
JEEAT e X ELAT AR AR R, BR A 1 e 4 IR Y7 Fo R
AR o 5 HA TR 25 W) AN [R], NCTD 78 5% 43 i
SR i (¥ [ i, LA R T 4 8 R S
NCTD 0 B e e 40 LA B RE T 2 25 R
SO HARRE TS 7 AWF5E B AR T/ NCTD 2 i
HASHE TL-15 35 46 09 A0 ] I 54 42 40 B peripheral
blood mononuclear cell, PBMC )X} 2 P4 #& £ 1 Il 5
A0 M3 PR L FFRTT A RIALH, LA 8% NCTD
WA S ML BRI ROR O AML BIR Y7 2 HE8r
A AIAT T %
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1.1 fmietk & £ %X A

NS HERER A MRS AR KGla HAR LI = K
WAGRATE , BE IR IR 2R & 10% JiR 2F L% B9 RPMI 1640
WU, WS 3R F 37 °C 5% CO, 835448 . RP-
MI 1640 155530 H Hyclone 23 F] , i 4 IL3F W4 H AT
MPUZEF A L,0. 4% He HE R IW [ Gibeo A W],
NI EEL 40 6 43 B R ) DR A o i B A FR
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AR & W H Promega A 7], AL
A A2 15( recombinant human interleukin-15 , rhIL-
15 ) H PeproTech 2y 7], NCTD H 5% JH 45 15 il £ B
A B ) e
1.2 1IL-15 &4 PBMC #9iF FA435 5
SR B B2 o B 0 154 B PBMC . i B A
JEH AT ANE R G , JC R B R bk
AFZ PrEE, Ficon-Hypaque N bk B2 40 B 3 W
PBMC., /N U 5 BRI 452 J2 R0 bR 5 400 i 3 85 98 5 5 T 1)
FAASZANNL, PBS 28 MR PRI 2 IR, A R e vk A
ARG T1 o B0 T A PBMC ]38 41 it 2% 5 22 2
x 10°/ml, #zFP 28 35 35 i b FLEE 3%, 9F A thIL-
15( 9% 20 ng/ml )FATIHS, BT 37 °C 5% CO,
B FER R IR A R, K5 3R 5 d e AR A
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1.3 4R BIE L5440 KGla M A 385k
WAL T X B0 KUY KGla 41 B, K 20 i 2%
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FWHLRESE 12 h 5 I NCTD , ff H2K 5 1k S 43 )
i5%0.075.0.15.0.30.0.60.1.20 wg/ml. LI¥EFE
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1.5 AR AN KGla 285269 48 it ) 27
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HAR TR 43 )35 3 0. 125.0.25.0. 50 pg/ml, 43
WITEZSHIVEI 6,12 .24 h J5 BSOS 40, PBS 2% i
TRUEEE 2 A 70% vK BT 20,4 °C [ E o
WL, FE LI, DL PBS 22 s e v e 4n i, A 500
wl PBS 20,4 °CEEIEE 30 min, PBS 27 Pk
W2 W AN AR TN KG1a 20000 A 240 i FET 38
1.6 CCK8 344 NCTD #F 1L-15-PBMC ¥4 54 ¢ 3% )
JEI & 1L-15-PBMC %% 1 x 10°/ml, 370 96 fL
B, 4 H RS 37 12 h J5 A NCTD , fifi 20 i i
BE 453135 8] 0. 125.0.25.0.50.1.00.2. 00.4. 00
pe/ml, B 3 AN AL, DI 35 4 N 25 (0
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B ARG TL-15-PBMC AE Ry 1E % % B4, #3555+
MU F R4 IR LR85 5 25 Wik R b i il
%)o NCTD AR 24 h J&, & ZH P inA 10 pl CCK-8
W, EE 4 h, AR URI 450 nm P AL RGBSR
JE DA, ARG 2R % ) =( X BRZA 41 D
- InZ5 440 D {8 )/ X BEZH A0 D i x 100%
1.7 LDH # sk #m IL-15-PBMC #F NCTD 4 22
J& KGla %8 g 4545 A

K LDH BRI % v , 2 B0 vl i 45, DA
1 x 10°/ml 14 4 ja %% 50 b % 804 K I KGla
Y fE D EEE IR, AL SE 12 h J5iIA NCTD,
i & R 3 5 2 0. 125.0. 25.0. 50 pg/ml.
NCTD #b ¥ 40 g 24 h &, W 46 40 B JF 3T 2k DA
NCTD AbFEJ5 () KG1a 40HAE R FE A0 M, K = DL 1 x
10*/ml ()20 % B H2 R0 T 96 FLAR, % FLEE SR 12 h
J5 R R 10: 180 202 1HIA TIL-15-PBMC, i &
4 h, N AR IR ARG IEFL A 40 s LDH
R RKBEAL, B J 20 H RS A 50 wl JEY),
FIREDEIFF 30 min, iIA SR AR . BEAR UK
490 nm P RKAECHE D, AR % ) =( 5%
5L D - ¥R [ & B D (H - 200 4 i A
RREAL D AE )/ FOAN AL K REAL D {8 - FE40
H R B D 1) x 100 %
1.8 AX i Aén KGla 29kt & & NKG2D ik
) F A

WX B A K KGla 4, 7% 2 x 10°/ml f)
20 if 23 AP G, 12 h S I NCTD , fdi i
JEEEHE 43 5 & 0. 125.0. 25.0. 50 wg/ml, NCTD
AbFE KGla 4 24 h 5L, B0 5 min, TR
PBS & 4 jfg, 43 % in A MICA | MICB. ULBP1 .
ULBP2 \ULBP3 H 5w FEHT 1A 20 wl( 25 mg/L ), [ 2
XTHE [gG2A IgG2B YE R BAYEXT H] 4 C#EEIEE 30
min, T PBS VR 5 B AN, N A PE #ric iyl
FHU/NR 1G4 CHEEEIFE 30 min, W¥A PBS Pk
2 WA I 2 LA SORS: I A o 5 D' iR
JFE KGla 401 NKG2D Feik Ay £k .
1.9 %itgam

BIELL x £ Fon, R SPSSI3. 0 i 44, 44
[] LA SR ST REAS ¢ A58 | B DR 3 T 25 43 BT AT A
BT 225307 s )7 22550, 1] USSR FH 1LSD 5,
ZEATEHS A 8] LE 8K H Tamhane” s T2 i, DL P <
0.05 8¢ P <0.01 A ZERA LI L.

2 # R

2.1 NCTD #4) & f25% KGla 28 it ¥4 54

HE O L0 BRI NCTD % IS KG1a 20
HEFE A a2, 25 5 C B 1) 7R, NCTD B BH 5 90 il
KG1la 4 f 38 5, HAE SB[ r =0. 398, P =
0. 000 ) 1 7] M #i 1 ( r = 0. 861, P = 0. 000 ).
NCTD 4t Ff KGla 409 12,24 .36 h 5, NCTD X}
KGla 40 1C, fE439 4 1.10.0.51.,0.39 wg/ml.
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NCTD inhibited proliferation of leukemia KGla cells

Fig. 1
2.2 NCTD [L# & foym KGla 20 it 8 41 F G,/M

TSR I 5 SR (% 1) s, NCTD /E
J5 AT B KGLa 20 M A J8 0 & A A8, RIh G/
G, W4 9 T %, G,/ M A0 L 53 1, AS ) e
J& NCTD fEH 24 h J5 ol 320 KG1a 4 & 39 B T
G,/M (P <0.05). %5425, NCTD X KGla 4
P J S0 BEL i A T LA Wk BE AR (- = 0. 536, P =
0. 000 ) AN AR r =0. 598, P =0. 000 ).
2.3 NCTD #} IL-15-PBMC & #F4E

ARG AR LR NCTD X IL-15-PBMC ) #E
VEHT, 2558 ( 2% 2) 7%, NCTD( 4. 00 pg/ml ¢ FE LA
TOXFA A S JE A 1L-15-PBMC 3% A B 2 /Y 2
PEVEFH, IRHEEC 0. 25 wg/ml )NCTD %} IL-15-PBMC
WA — s TR R FEAE
2.4 NCTD ¥ 3% IL-15-PBMC *+ & f25% KGla 28 8
o A VER

LDH B e vE A I 25 3 1 2) o, ARl ak
JEF R IEAY 1L-15-PBMC 7ESCHLEE 10: 10 20 1A,
%F0. 125 wg/ml NCTD 4bFHJ5 KGla 4 Jf i 5% 1 ff:
FHEST BRZH( R4 NCTD AbPRAY KGla 4 ) 42
El EEHE A (37.44 £5.78)% vs (9.33
1.69 )% ,(38.33 £3.07 Jus ( 16.75 +1.20 )% ; 58
F B:(51.41 £3.74 )% wvs(33.07 +2.20 )%,
(78.12+3.72)% vs (48.73 £0.82 )% ; 84 C:
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(36.99 +4.83 )% wvs (17.62 +1.20 )% ,(92.00 +
8.54 )% vs (63.20 £3.93 )% ;¥ P <0.05 ], 45%

R, NCTD RES4 98 T1-15-PBMC %] (1L KGla 48
M A TER -

%1 NCTD FE# A% KGla HEERT G,/M 8l x =5, % )
Tab.1 NCTD arrested cell cycle of leukemia KG1a cells at G,/M phase ( x £s, % )

6 h 12 h 24 h
NCTD [ p,/( pg + ml™'2
Gy/G, G,/M G,/G, G,/M Gy/G, G,/M
0.00 58.87£1.24  6.80+0.85 58.87+1.24  6.80+0.85 58.87+1.24  6.80+0.85
0.125 53.03£2.10 11.10 +1.87 50.27 £2.39* 13.90 £2.60 46.43 £1.29" 16.67 +0.60"
0.25 51.37 £1.70" 12.60 +2.61°  47.43+0.87" 16.67 £2.15°  41.67 +2.01**22.17 +3.90"
0. 50 46.43+1.29" 16.67 £0.60°  41.67 £2.01* 22.17 £3.90*  32.37 £3.79"*31.07 +2.95" "

"P<0.05, ""P<0.01 vs 0.00 pg/ml group

=2 NCTD xf IL-15-PBMC HIFZHER( x £5,n=3,% )
Tab. 2 Cytotoxicity of NCTD against IL-15
activated PBMCs( x 5,7 =3,% )
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NCTD T A AT 1 3) B, R ke
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1.00 95.36 +7.31 90.96 +11.29 121.76 +7.98 B KGla 4010 NKG2D BoiAk i ik,
2.00 100.52 £7.79 82.52+ 9.96 102.61 +6.91
4.00 96.91 +0.89 92.16+ 2.76 126.11 +2.61
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Fig. 2 Cytotoxicity of IL-15 activated PBMCs to leukemia KG1la cells enhanced by NCTD
“P<0.05 vs 0 pg/ml NCTD group
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Fig. 3 Expression of NKG2D ligands on
KGla cell surface after NCTD treatment
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