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BIFAIE:- PEHEAELE M EFTRE L% B PBMC HHh e & 60545

% ¥ 52 % % ( norcantharidin, NCTD )& K B B ATATH 69 —Fr 3T R 3E 540, 2 b F 3 B4k M 09 T RITB R4 5
BEEIRI2EFTRAEEATER, B AT &0 TR TR RERTEENERET, LA BN E T PR
HRIF R, BAEE T NCTD ENF B sa e b 69 BE 50, 255 4y ) 4w I 3G 76 o 540 0L U8 == L 3043 42 4545 Fm 27 1)
Ao T R AR K 12 NCTD A Burkitt #k &8 Raji 28 ik o 6938 4k %92 08 97 4 ) BAR K AU 69 BT 52, i R DU AT 4RiE

ARG RFALFHRRIL L, KR AR BEIE R R LDH Bk m X m i K5 7 ik, Al %, % 89 A AR 3T
T @B F 1L-2 IL-15 8 iE 69 A9 8 ofn 32 A4 2m peripheral blood mononuclear cell, PBMC )% NCTD 4 3 J& # Raji
o LB 245 RO B RV A AL BT A I, R EALES PBMC R AR 245 Raji @0 #6127 22 345 NCTD 432 5 ¢4 Raji 40
fe; % PBMC 2 IL-2.1L-15 $L7EJ& , 7T £ A 2 345 NCTD & 3254 Raji a0 i, B ik h ,NCTD 5 @ je B F 1L-2.1L-
15 BA-1E A 459 B3 5% PBMC &t Raji 29I 6 345, #osh, 38— FAF 0 LI, o A 4546 5 NCTD i Raji 9 fe k& &
ULBP2 #9 & A fo 1L-2.1IL-15 38 PBMC & & NKG2D #) R A A%

ZHFRARIT T NCTD F&4-40 A0 1R F 2 bk 0 58 1 4k 4 . S 98 76 97 7 09 AF A B HL AU, 2 & AR 22 Mk &0 09 0%
IR T F NG RE T B,

ERERNASHELSLEER %%%ﬂ@;
MEFEDIVEIEE S8, TSI

S S S S O S S O S O U OV U OV U OO U O L SOV U O L SO U SO U

[# Z] 8 R F L2 IL-15 S0 59 A0 B 4% 4 peripheral blood mononuclear cell, PBMC )X} 25 H BE 2
Z( norcantharidin, NCTD )2 HUF 19N Burkitt ik EVJE Raji 20 A A058508E S T REAL . ok < 4k USSR L4601 NCTD X
Raji 200 F1 PBMC £ 0 5458 %0  LDH B0 6 I IL-2 \IL-15 305 5 i PBMC % K562 40N Raji 40 M09 25407 ; =S4 i A
( flow cytometry, FCM A& TL-2 . 1L-15 5 5 J5F PBMC i NKG2D 1921k, L& NCTD 1E IR )5 Raji 40 M2 i NKG2D F 4
( MICA \MICB,ULBP1 ,ULBP2 ULBP3 )f ik, # F :NCTD il Raji 40 /0 A0 34 5, HAT 50 & B KA PR P < 0. 05 ), (H X}
PBMC #55 JCH (P >0.05 ). FERLHL LR 10: 1.20: 1R}, TL-2 TL-15 $#3% /9 PBMC X K562 41l (1) 3% 405 3R 5 K 3496 19 PBMC
IR S (52,42 +3.89 )% ws (15.82 +5.12)% ,(79.55 £9.22 )% wvs( 27.67 £3.66 )% ,P <0.05 ]; PBMC %} NCTD 43 )5
Raji 210305 %4 AR 22 NCTD AbRAY Raji 20 M0 R38R (23.63 £6.20 )% vs (5.04 +1.25 )% ,(41.80 £4.09 )% vs (8.59 =
2.19)% ;P <0.05 |, HIL-2 IL-15 #3% A9 PBMC X} NCTD 4B 5 Raji 400 59 3% 05 3R % NCTD AbHH i BH . 3275 ( 38.97 +
2.76 )% vs( 13.19 £3.67 )% ,(63.09 =7.30 )% vs( 19.89 £4.15 )% ; P <0.05 ], #i% )5 PBMC 1 NKG2D F ik E T+
[(44.91 £5.85)% wvs (25.28 £7.69 )% ,P <0.05 ], NCTD fEFJ& Raji 4316 NKG2D [ H /& ULBP2 ik W 2 F 5
[(12.69£3.99)% vs( 1.03 +0.42 )% ,P <0.05 ], i H:Ah FiitA& MICA .MICB.ULBP1 ,ULBP3 {3k TG B 48 4k( P >0.05 ).
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Combining norcantharidin with IL-2 and IL-15 enhances the cytotoxicity of
PBMC on Raji cells

YU Li-hua', ZENG Ya-li*, HU Liang-shan’, HE Yan-jie’, HUANG Yu-xian', SONG Chao-yang’, GUO Kun-yuan’
(1. Department of Pediatrics, Zhujiang Hospital, Southern Medical University, Guangzhou 510282, Guangdong, China;
2. Department of Pediatrics, Yuebei People’ s Hospitalof Shaoguan, Shaoguan 512000, Guangdong, China; 3. Depart-
ment of Hematology, Zhujiang Hospital, Southern Medical University, Guangzhou 510282, Guangdong, China )

[ Abstract ]
( PBMCs ) activated by IL-2 and IL-15 on human Burkitt lymphoma Raji cells after being treated by norcantharidin
( NCTD ). Methods: Trypan blue assay was used to detect the inhibitory effect of NCTD on Raji cells and PBMC. The cy-
totoxic effects of PBMC activated by IL-2 and IL-15 against K562 cells and Raji cells were analyzed by LDH releasing as-

Objective : To explore the cytotoxicity and the underlying mechanisms of peripheral blood mononuclear cells

say. The expression of NKG2D on the surface of PBMC activated by IL-2 and IL-15 was assayed by flow cytometry
(FCM ). The expressions of NKG2D ligands ( MICA, MICB, ULBP1, ULBP2, ULBP3 ) on Raji cells were assayed by
FCM before and after NCTD treatment. Results: NCTD inhibited the proliferation of Raji cells significantly in a dose- and
time-dependent manner ( P <0.05 ), on the contrary, it showed no significant effect on PBMC proliferation ( P >0.05 ).
The cytotoxic rates of IL-2 and IL.-15 activated PBMC on K562 cells were more than that of inactivated PBMC when the ra-
tio of effect/target ( E: T) were 10: 1 and 20: 1 ([52.42£3.89 1% vs [ 15.82 +5.12 1%, [ 79.55 £9.22 1% s
[27.67 +£3.66 1% , P <0.05), respectively. The cytotoxic rates of inactivated PBMC against Raji cells after being trea-
ted by NCTD were increased compared with untreated Raji cells ([ 23.63 +6.20 1% vs [ 5.04 +1.25 %, [ 41.80 +
4.09 1% vs[8.59+2.19 1%, P<0.05) with E: T of 10: 1 and 20: 1 respectively. Meanwhile, the cytotoxic rates of
PBMC after being activated by IL-2 and IL-15 on NCTD-treated Raji cells were also increased compared with that of un-
treated PBMC ([ 38.97 £2.76 1% vs [ 13.19 £3.67 1% , [ 63.09 £7.30 1% vs [ 19.89 +4.15 1%, P <0.05 ). The
expression of NKG2D on PBMC activated by IL-2 and IL.-15 was increased compared with untreated PBMC ([ 44.91 =
5.85 1% vs[25.28 £7.69 1% , P <0.05 ). The expressions of NKG2D ligands on Raji cells, especially ULBP2 were up-
regulated ([12.69+£3.99 1% vs[ 1.03+£0.42 |% , P <0.05 ) after being treated by NCTD, while no significant chan-
ges were found in other ligands ( P >0.05 ). Conclusion: Combining NCTD with IL-2 and IL-15 can increase the cytotox-
icity of PBMC on Raji cells, which may be related with NCTD-increased expression of ULBP2 on Raji cell surface and cy-
tokine-increased expression of NKG2D on PBMC surface.

norcantharidin IL-2; IL-15; lymphoma; Raji cell; NKG2D; NKG2D ligand; ULBP2
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F BB Z( norcantharidin, NCTD ) & B34 2 4 PEIRIT PGS W) 8 22 — . Raji 40 M0 & M Burkitt i

A N T A A A9, J& KRR 22/ 5 B IR W IR
li PP1 K PP2A il . HATATSE @as , NCID fig
054 2 o g 4 R P 8 B2 A PR 300 6 e 9 4
LB [R]B  ASRRARR A i b i A e i A B
() AT A P (45 AR 0 e R B T KR A 1Y
PR3 p T Bl 40 Y T A K 22 g R
RIS A 1 SIS TSR v B AR A3 BN, A il
JIek 9 9 6 X 92 240 i R 4 A8 5 B0, 2 B IR e

LR SR AR PN 23 0 A ) A R R, 8 2 AR RIS TR IE
BICPRANME 2, HAE Burkitt 3 R A9 58 HAT AR
Rk, N TR T R AR R
W1, Raji 40 i BEFRAT R b S A0 NKC 40 6 A8 3% 1 1
PR, SR AT RER T Raji 40X AL G2 20 i % 75
BURER Y BA Ty R E o ARSI AR I 22
NCTD YEHJE B Raji 0MEXT i 102 \TIL-15 S0 A
AN JE 1 B 4% 40 8 ( peripheral blood mononuclear
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cell, PBMC ) AV BUBHE Y A2 1L, I 52 HonT REAIHIL
i, RIS e i AR A SR T AR T 1, DB
TP T PR

1 #MEEFZE

1.1 EZFRXHBALE

NCTD W B 5t M BAA A A, 0. 4% HE HUE Gk 1
H 3£ Gibeo 23 ], RPMI 1640 ¥4 5 3% 30 [ b
5¢ Hyclone 22 &), 4R L34 W 1 B0 )M DU 2275 23 =,
1ig £k 25 1 ( phosphate buffered saline, PBS NIARER:Y
DA\ ], Ficoll-hypaque I B 21 B 43 25 W W) H
KHETBD A ). LDH 5453 M4 57 £( non-ra-
dioactive cytotoxicity assay )W H 3¢ [ Promega 2\ A,
rIL-2 rIL-15 1 [ £ [ Protech A&l . PE FRic i
P NKG2D . 4t A MICA( IgG2B ). B3t A MICB
(IgG2B) . ¥yt A ULBP1( IgG2A )., B4T A ULBP2
(1gG2A ) FBRHT A\ ULBP3( 1gG2A ) 1gG2B F1 1gG2A
] 260 R A L 2R 5T/ TG ¥ [ SE1E R&D 23l
fit bR ELX-800 1 [ 3¢ [ Bio-Tek 2wl , Yt 2\ 41 ff
108 A ZEE BD A Al . A Burkitt K EVE Raji 20 g bk
A 67 240 0 P A0S K562 4 MR S BRI B2 B2 1
TR S 30 5 R A A R
1.2 Raji tafiA= K562 2635 7

Raji 40 H K562 405 5135 5% T 10% a4
M35 H RPMI 1640 }5724EHr % T 37 °C 5% CO, 1
AR IR R %, 4 2 ~3 d B0 1 Wk, 5256 A
FHAR R4 40 T X B A=+ 41
1.3 IL-2.IL-15 # 7% % PBMC &) 4) &

B fekt B 75 J 25 A1 8 I, % RE BR R 3 5 PBMC,
PBS %% 2 WK, 595 T & 10% Ba4- 1L 19 RPMI 1640
H, 37 °C 5% CO, I FRfih g, Ja it sy,
— BB ARBERE SR, 0 — R AE S 2 KA E 20 ng/
ml rhiL-15,500 U/ml thiL-2 F1 10% Jif 2 1l 35 (0
RPMI 1640 557, B H f 5 #0, I b 78 40 i 5 7,
2555 KA FIR8L %,

1.4 #e R IE4E i Am NCTD *F 48 J838 54 %5 v

A3 B R A K30 Raji 40 A1T PBMC,5 x 107/
FLEERR T 12 FLAR, 73 B A & e B 0. 15,
0.31.0.63.1.25.2.50 pg/ml () NCTD /£ 48 h, 4%
WE 3 AEAL, LR K AT, 5 37E 24
48 72 h W AL B ; B0 J5( 1 000 x g,5 min )H]
100l 355755 d A A M, WG 10 Wl 20 M2 fin A
10 pl HEREEG R RS Y, O Y BT 4L, 3
min NIHECEEE . AR50 % ) = ( X IR AE IR
PR — S5 0 2 AE 0 20 A )/ % REZH A7 T 20

B x100%
1.5 LDH %4 n] PBMC #2888 345

B2k K3 Raji FI1 K562 40 i1, 43 53 Fh T
25 em® KEFEMH, MA 0.5 pg/ml B9 NCTD K5 3%
48 h, DhA= BRER 7K Ayt BEZH, 4 R PR T B0HE 0 B
W20 Raji 1 K562 4 A 4§ 40 L, 12\ 1L-15
PG HTE B9 PBMC RN 400, #% LDH 2345 15 PEAS
DR G d W A5 454, AR R AL L 102 1,200 1)
JnA 96 fLH, 441 34i% 3 A~ fL, F 37 °C 5% CO,
K% 4 b, AR R IE 20 R 20 B i KR AL b, 4
FLIRAT 45 min JIA 10 pl ZE# . 2503 000 x g,
5 min )G/ IR BUCEEFL B 2 5 — 96 L B b
M, &L 50wl LDH JREH) S W, 28 ik ik
30 min, FEJE LR INA 50 wl £ R Z AR R0 .
Pl ELX-800 ffF bR 3% & 492 nm 4t D . PBMC
AFC% ) =( RO D H - SO A & BT
2H D {H - SOV AL F AR D AE ) /(R AR K
R4 D - SR A R B D {H ) x 100%
1.6 FCM #n PBMC £ @@ NKG2D #) & ik

WedE IL-2 \IL-15 5 S5 PBMC (2 x 10°/ml ),
PBS ¥ 2 ¥, #% 10 wg/ml 43510 A PE ARiC ) R AT
A NKG2D #ifA,4 °C 30 min; F-IIA S 5% a4 1
T PBS ¥k 2 ¥(1 000 x g,5 min), il A 300 pl
PBS Hi&k, LA[EL 1gG oA A8 44 et R, 3 = 400 e
AREEM 1 x 10° DA AT NKG2D FRik 3,
1.7 FCM # 1| Raji 40 fe A& d NKG2D Befk 64 £ ik

FEXTE A KU Raji 48, 28 0.5 pg/ml NCTD
YEHT 48 h J  WEE 2 7 x 10° AN4H L, I 15 4% 35 5L Xt
M4, & 5% FR4- ML ) PBS ¥k 2 k(1 000 x g,5
min ), B 1 x 107/ml W0 E R T2 E 7 4> EP 4
oA 100wl A BRI HLHT MICA( 1gG2B ),
MICB( IgG2B ). ULBP1( IgG2A ), ULBP2( IgG2A ).
ULBP3( 1gG2A ), [A] B %} F] TgG2B #il 1gG2A £ 10
pl,4 CHEOLIEE 30 min, & 5% IG4- MG 1Y PBS
PE2 (1000 x g,5 min ),100 wl PBS HE 4 M, fin
A PE ARIE L AEPT/NR 16,4 CEEHFE 30 min.
FH PBS Pk 2 (1 000 x g,5 min ),300 wl PBS
AN, EHUREI, 48T 1 x 10% />4 BH: 20
E 535
1.8 %itsam

FI A SEgR Y A 3 IR W SPSS13. 0 # A, £
LA & + s Fon, NCTD Xt 4i il ) 38 58 30 1 Al PBMC
X240 i B A 5 A T AT B T B ORE Y O 22 3 A,
NKG2D M BLARFRIR A b asefdi ¢ K255, P <0. 05
o P <0.01 BAREFAGIFEE L.
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2.1 NCTD *f Raji 28 fe. . PBMC ¥ 74 9 %4 v

JE e 0.15.0.31.0.63.1.25.2.5 pug/ml
B NCTD 1EFH 48 h, %t Raji 20 Ji 1 4 4400 i 2R 3 341
}9(19.05 £1.67 )% (37.07 +4.75 )% ( 58.22 +
6.87 )% (73.47 +4.71 )% FI( 92. 11 £2.75 )% , H
1C5,°H 0.47 peg/mlo [AIFE TR R NCTD /EFF
PBMC, % PBMC Y3458 JC 52 ), A LS 2 A B
PEFEH]

S PERE NCTD X Raji 4HH1E H 1C, BT (18
0.5 we/ml VE R 5 2L 250 VR o
2.2 IL-2.1L-15 # 7% % PBMC & & #15 K562 4a fie

22 1.2 IL-15 #4715 i) PBMC 163G #E FE ly 10: 1,
20: 1A X K562 2 i 14 A% 41 2% L R 300 19 PBMC 5
[(52.42 +3.89)% wvs(15.82 £5.12 )% ,( 79. 55 =+
9.22 )% vs(27.67 +£3.66 )% ; P <0.05,5% 1 |, 4554

J5 1 Raji 40 M A% 05 % B 4b B w7 B B R S
[(23.63 £6.20)% vs(5.04% 1. 25 )%,
(41.80+4.09 )% wvs (8.59+2.19 )% ; P <
0.05 . H#%Z IL2 . 1L-15 #7% J5 , PBMC & 155 1%
Pk — A B, IL2 . IL-15 3 35 )5 PBMC X
NCTD 4B J5 Raji 40 M (9 5% 15 %48 NCTD 4b {1
B 32 = (19,89 +4.15)% os( 13. 19 =
3.67 )% . (63. 09 = 7.30 )% wvs ( 38. 97 =+
2.76 )% ;P <0.05 ], &RV, NCTD g W] & $2
/& Raji 40 i %F IL-2 . 1L-15 3#i% & PBMC 9 5%
BB, BSOS J5 PBMC 9 A% 0 %000 B AL T ok
S HY PBMC( P <0.05,%2).

F1 IL-2.IL-15 #i&# PBMC 3 K562 ZHAEY
FER(n=3,x%s, %)
Tab. 1 Cytotoxic rates of PBMC against K562 cells after
being activated by IL-2 and IL-15( n =3, x +5,% )

71, A PBMC R AR A0 I A8 T A FUPBMC C E: T Total
i roup ota
2.3 IL2.IL-15 # & & PBMC *f NCTD 4F A w7 & 10: 1 20: 1
Raji 28 fe. 49 34 Inacti-PBMC 15.82 +5.12  27.67 £3.66 21.74 +7.61
Raji 4 Jl %t A 28 BTG (19 PBMC 7 78 K 2R 4%
o Acti-PBMC .42 £3.89" .55+9.22* .98 +£16.15°
P, NCTD kb F 7] $2 & Raji X} PBMC A9 SR “ 23 592 6981601
TERCEE LY S 10:1.20: 1B, PBMC Xf NCTD &b 3 *P <0.05 vs inacti-PBMC
F2 IL-2.IL-15 #iE# PBMC 3t NCTD {EBRI/E Raji ARG R(n=3, x5, %)
Tab. 2 Cytotoxic rates of PBMC activated by IL-2 and IL-15 against Raji cells
before and after NCTD treatment ( n =3, x =5, % )
Inacti-PBMC( E: T ) Acti-PBMC( E: T)
Group
10: 1 20:1 10: 1 20:1
Control 5.04+1.25 8.59+2.19 13.19 £3.67 19.89 £4.15
NCTD 23.63 £6.20" 41.80 £4.09" 38.97 £2.76" 63.09 +7.30" %

*P<0.05 vs control; 2P <0.05 vs inactivated PBMC

2.4 IL-2.IL-15 &R & PBMC %@ NKG2D # & ik
WE 1 Fis, IL-2  DL-15 335 J5 B PBMC 2 1fi
TEAPE 32 /K NKG2D 1) 3% 35 S 5 00 1T B 2 Tt &
[(44.91 £5.85)% vs(25.28 +7.69 )%, P <
0.05 ],
2.5 NCTD ¥ A #TJ Raji 288 NKG2D Beiktg & ik
NKG2D Bt f& & % 1 & i MICA/B HI
ULBP1 ~3. NCTD £ Raji il 48 h J&5 , Raji 4iljiEg
KB EMEY UBR2 XX B ET S
[ (12.69£3.99)% wvs(1.03 £0.42 )% ,P <0.05 ],

AxHiA& MICA .MICB . ULBP1 & ULBP3 )23k JCHH
B P>0.01,%3 ),

3 it i
Bifi & IR 25 5 1A T H 28 TRV IR , 1ok 2k 40 it 4

PEIR T ( adoptive cellular immunotherapy, ACI )/ A
— PGB LIAYT I S IZ M T R AT I R
JifrIEE ACT J2 38 5 A T AT B0 e 355 1 1 Zh B 1P 4
PELARNL , B BMCA HLIAR o P2 S 2% 405 fie 96 4
L, SR EIATT IR 0 S
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Counts

0 20 40 60 80 100
Counts

0 20 40 60 80 100

100 10" 100 10° 10*
NKG2D

10° 100 10° 10° 10*
NKG2D

E1 IL-2.IL-15 #iERI/E PBMC R HE NKG2D H
FKi&(n=3,xxs5, %)
Fig. 1 Expression of NKG2D on PBMC before and after
IL-2 and IL-15 treatment{ n =3, x £s, % )
A: PBMC; B: PBMC activated by IL-2, 1L-15

H A ACT 3= 220 7 v i 109 i g f8 35,
HERGEM 2 F R T 0B ES . BR
ACT 78 I PR R Y 22 4=k B 48 23E 52, H A5 17
FEVFZ2 (] B, L g5 28 10 S ACT 76 K £ 5
98RBT R A A A1 S 36 v IR R R Y R 105 8K
N o HEPE AE T M I A0 A G = b R PE A BB
B o P8 200 L AR A 5 [RD IRE R 8 YT 1 A 2 A
JiL T ik R A0 B AR T A2, S BE AR 4 Hh R 1 g
WA FEEION AR S UL FE A0 B DY T T A
PEA L, R A5 283 NCTD T 4L B 5 (9 Raji 40
12 P DA 3K P A~ 5 T AT 0 i 6 TS A2 241, AR A Raji
B 4 R T B o

%3 NCTD EFRIJE Raji A5 NKG2D EErFRIA( n=3,x £5, % )
Tab. 3 Expression of NKG2D ligands on Raji cells before and after NCTD treatment( n =3, x 5, % )

Group MICA MICB ULBP1 ULBP2 ULBP3
Control 0.50 £0.26 0.63 £0.38 1.40 £0.89 1.03 £0.42 0.67 £0.35
NCTD 0.70 £0.20 1.40 £1.13 3.57+1.70 12.69 £3.99" 1.60 £1.23

“P <0.05 vs control

SIS EE L R RIS PBMC X} Raji 41 A
B AT 10% , B34 A8 L IR AS BE XS I 2% 45 %
(P>0.05), £ 1L2.1L-15 %S5, PBMC IAA4555%
N A P BT HE A 5S , AE AR Ll 102 1.200 1
W, A& R4 4 5 R (13,19 = 3,67 )% Al
(19.89 £4.15)% . [FFLZMET, BE 5 PBMC Xt
K562 4 ffl i 5 £ 3 & ik (52, 42 + 3. 89 )% Al
(79.55+£9.22)% . HCATHEMN, Raji 40 AU A 22
RO 1 G AN A7 AR FR BT, 3 b 6 92 A0 1) 2R 455
IREIBURS . 5T KB, Raji 40 HRRAERE % 7]
P A4 NK 20 B o2 5407, TR E 2202 5 Raji 41
FM = 2218 HLA [ 280> F AR R IR S BTE )
NKG2D FJHEL{A MICA/B Fl ULBP1 ~3 £ 3¢, K it
HIPEAS S i AT, NSRBI S se A A pf , 3 %
GPREAMME AR TCRE . SR, L2 TL-15 476 A 5 1Y
PBMC A fh£eid NCTD FiAb it (9 Raji 410, H oA
BB B 25 (P <0. 05 ), H 255805 i PBMC
RO B AT AR 4 340% 19 PBMC( P <0.05 ).
GERARIR TR A X P8 20 B A= HEHT A Raji 40 M
Zexrd NCTD HiAbHL 5 , Hpe ki Se e A s, 3+ &
G A0 MR FLE AT 25

Go 8 20 B AE A3 PR s, e 2 b0 40 g 2 58

PEWE Y, N oG Tae . R, A S i s
JifrIe 240 A, fif HL ek — RO G sE TR ) L R TR AL S
AN Y A B3 PR RET 21T NKG2D J2& NK 4 i 45 fiF 7k
TG A2 Az — 1 HOAT SR 7E NK 41 .CD8 *
o T ZHAE ST 4 AR  NKT 20 M A9 £k 1 B W 4 i ¢
T AR IR AR MHC- T 28B5EAH 4 F A 5
B ( MHC class I chain-related molecule A or B:MICA,
MICB ) LA N E 4 fa s 22 26 11 ULL6 A9 455 85 1 4y
F( human cytomegalovirus glycoprotein UL16-binding
protein: ULBP1, ULBP2, ULBP3 )''°/ NKG2D 4 ix
SERRARZE A B LURITAR NK 40 1 25 5058 200 14355
b, IF- T ARAM i M 37 A A5 32 5, AR R 0t
RN A 17 240 6 B 0N, I AR R B I 9 A A
oT 41 AT o 41 A 3% Ak, DA I 4 i H R 15 5%
M T RS R T2 (IL-15 BA R R RS
Al A v AR TG R A ) NK AR A RO I
A B e T S M R 11 NKG2D iy &k, ASE
IS4y B Y PBMC, £ 3 IL-2  1L-15 00& 5, R m
NKG2D % ik B W b [ (25. 28 + 7.69 )% wvs
(44.91 £5.85)% , P <0.05 ], W55 B2 R %0,
2y RESR 5 e 20 i 35 T NKG2D Bk 19 %3k, A
6] 259375 5 S [s) Jif 88 40 Jf 7Y NKG2D it ik 3% 15 R



AFNE A LR BEEC RS IL-12 1L-15 4bFEH455 PBMC X Raja 41 A4 3% 15300 477

], AZERE8,0.5 wg/ml NCTD AEHR S Raji 40
F ULBP2 (9K ik( P <0.05 ), HiA B K MICA |
MICB ,ULBP1 .ULBP3 A ToH] A5 46 P >0.05 ).
HCRTHED, A Raji 41 1) ULBP2 5306 19
PBMCZ M1 NKG2D 454, i b NK 4 ifg 55 4 92 4
Hi, A% 3 TG AR PEME 5, e IR HLA T 43F &35 A4 4 il
PEAG S, PTG Gy 200 M , 43D 1 240 i PRI =5
TFN-y , 20 S5 240 I 1% 2% 5 58001 , 3 3008 B3 i e 240
HaEy E Ay

NCTD J& 758 500 Raji 21 g 2 i Ho A2 44 ) 36
ik, AR M 9R T B Fas/FasL, TRAIL/
TRAIL-R 5, (4550 4 M 76 A8 15 Raji 40 60 1) 5] B:f
W H A T, AN B R 2 R T R
S ] A T A TRAT T

ZE LTIt ,NCTD BRI Raji 40 A48 , AT
T Raji 4R IA S8 805 90 ULBP2 , 3 A 595 41 i
X IR A M A A 05 . PR, NCTD 7T 55 400 i [ -7 38
TG PBMC 2H A 0HT 1 1 4k 40 M 5028 16 97 O B A3 Wi
1o AR ZR PRI LR, Ry 3k — 2SR 1 I PR YA T B it
) SRS

[& % 3 Wk ]

[1] Hill TA, Stewart SG, Gordon CP, et al. Norcantharidin ana-
logues: Synthesis, anticancer activity and protein phosphatase 1
and 2A inhibition [ J ]. Chem Med Chem, 2008, 3( 12 ): 1878-
1892.

[2] LY, GeY, Liu FY, et al. Norcantharidin, a protective thera-
peutic agent in renal tubulointerstitial fibrosis [ J ]. Mol Cell Bio-
chem, 2012, 361(1/2): 79-83.

[3] Deng L, Tang S. Norcantharidin analogues: A patent review
(20062010 ) [ J 1. Expert Opin Ther Pat, 2011, 21( 11 ): 1743-
1753.

[4] deJong D, Balague PO. The molecular background of aggressive B
cell lymphomas as a basis for targeted therapy [ J1]. J Pathol,
2011, 223(2): 274-282.

[5] Hasenkamp J, Borgerding A, Wulf G, et al. Resistance against
natural killer cell cytotoxicity: Analysis of mechanisms [ J ].
Scand J Immunol, 2006, 64( 4 ): 444449,

[6] JAfE, MR, BWINIC, 55, Raji MR NK 4000 55 5% i
BURBRI RS [ 1] Sepesfokai, 2008, 24(4): 369-372.

[7] Fuji S, Kapp M, Grigoleit Gu, et al. Adoptive immunotherapy
with virus-specific T cells [ J ]. Best Pract Res Clin Haematol,
2011, 24(3): 413419.

[ 8] Pegram HJ, Kershaw MH, Darcy PK. Genetic modification of nat-
ural killer cells for adoptive cellular immunotherapy [ J ]. Immuno-
therapy, 2009, 1(4): 623-630.

[9] Singh H, Figliola MJ, Dawson MJ, et al. Reprogramming CD19 ~

specific T cells with IL-21 signaling can improve adoptive immuno-
therapy of B-lineage malignancies [ J ]. Cancer Res, 2011, 71
(10): 3516-3527.

[ 10 ] Grupp SA, June CH. Adoptive cellular therapy [ J ]. Curr Top Mi-
crobiol Immunol, 2011, 344: 149-172.

(11 ] 22A04E. H MU QRS T DR kR [ 1. bR LRk 2%
&, 2011, 38(3 ): 248-250, 257.

(12 ] 35°0E, S3hon. MR A= Pa 7 BB . 207 ) -id 2k M40
Rutepeiayy [0 ], o B A= ity T 248, 2010, 17(3): 243-
249.

[13] Hu L, Cao D, Li Y, et al. Resveratrol sensitized leukemia stem
cell-like KG-1a cells to cytokine-induced killer cells-mediated cy-
tolysis through NKG2D ligands and TRAIL receptors [ J ]. Cancer
Biol Ther, 2012,13(7 ): 516-526.

[ 14 ] Textor S, Fiegler N, Arnold A, et al. Human NK cells are alerted
to induction of p53 in cancer cells by upregulation of the NKG2D
ligands ULBP1 and ULBP2 [ J ]. Cancer Res, 2011, 71( 18 ):
5998-6009.

[ 15 ] Zhu J, Huang X, Yang Y. NKG2D is required for NK cell activa-
tion and function in response to E1-deleted adenovirus [J) JIm-
munol, 2010, 185( 12 ): 7480-7486.

[ 16 ] Obeidy P, Sharland AF. NKG2D and its ligands [ J ]. Int J Bio-
chem Cell Biol, 2009, 41( 12 ): 2364-2367.

[ 17 ] Zafirova B, Wensveen FM, Gulin M, et al. Regulation of immune
cell function and differentiation by the NKG2D receptor [ J ]. Cell
Mol Life Sci, 2011, 68( 21 ): 3519-3529.

[18] Huang B, Sikorski R, Sampath P, et al. Modulation of NKG2D-
ligand cell surface expression enhances immune cell therapy of
cancer [ J ]. J Immunother, 2011, 34( 3 ): 289-296.

[ 19 ] Decot V, Voillard L, Latger-Cannard V, et al. Natural-killer cell
amplification for adoptive leukemia relapse immunotherapy: Com-
parison of three cytokines, IL-2, IL-15, or IL-7 and impact on
NKG2D, KIR2DLI, and KIR2DI2 expression [ J . Exp Hematol
2010, 38(5): 351-362.

[ 20 ] Wang YP, Zhang C, Niu JF, et al. Expression and significance of
NKG2D ligands in 13 tumor cell lines [ J ]. Ai Zheng, 2008, 27
(3):243-248.

[ 21 ] Cimmino F, Scoppettuolo MN, Carotenuto M, et al. Norcanthari-
din impairs medulloblastoma growth by inhibition of Wnt/beta-cate-
nin signaling [ ] ]. J Neurooncol, 2012, 106( 1 ): 59-70.

[ 22 ] Park MJ, Bae JH, Chung JS, et al. Induction of NKG2D ligands
and increased sensitivity of tumor cells to NK cell-mediated cytotox-
icity by hematoporphyrin-based photodynamic therapy [ J ]. Immu-
nol Invest, 2011, 40( 4 ): 367-382.

[ 23 ] Yildiz R, Benekli M, Buyukberber S, et al. The effect of bevaci-
zumab on serum soluble FAS/FASL and TRAIL and its receptors
( DR4 and DR5 ) in metastatic colorectal cancer[ J |. J Cancer Res
Clin Oncol, 2010, 136( 10 ): 1471-1476.

[ isEHE] 2012 -06 - 03
[ Ax4miE] wF, A

[f&EHE ] 2012 -08 - 18



