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Effects of sodium cantharidinate on dendritic cells in patients with bladder carcinoma and BIU-87 cells
NING Bo,LI Duolu . KAN Quancheng
(First Af filiated Hospital ,Zhengzhou University , Zhengzhou, Henan 450000, China)

[Abstract] Objective To investigate the effect of sodium cantharidinate on the maturation and function
of peripheral blood monocyte-derived dendritic cells (DC) from bladder carcinoma patients and to study its
effect on the proliferation and apoptosis of human bladder cancer BIU-87 cells. Methods The peripheral blood
monoeyes in the patients with middle and advanced stage bladder carcinoma were separated for preparing DC
under the culture condition containing granuloeyte-macrophage colony-stimulating factor (GM-CSF) plus 11.-4
and different concentrations of sodium cantharidinate. The cell morphology was observed and DC surface CDla
and CD83 expression levels were detected by flow cytometry. Allogeneic lymphocytes proliferation ability
stimulated by DC was detected by methyl thiazolyl tetrazolium (MTT). The cell growth situation of BIU-87
cells after action by different concentrations of sodium cantharidinate was detected by MTT assay. The AV-PI
double staining flow cytometry was carried out to detect the cell apoptosis. And the Caspase-3 and PARP ex-
pression changes were detected by Western blotting. Results The expression levels of DC phenotype molecule
CD83 and CDla in the sodium cantharidinate high dose group were the highest. Compared with the control
group, DC membrane molecule CD83 and CDla expression in the sodium cantharidinate treatment group was
increased(P<C0. 05). The stimulating allogeneic lymphocytes proliferation index in the sodium cantharidinate
treatment group was significantly higher than that in the control group. The MTT method verified that sodium
cantharidinate could effectively inhibit the growth of bladder cancer BIU- 87 cells. After 24 h action by sodium
cantharidinate treatment,detecting cellular apoptosis by flow cytometry double- staining method showed that
sodium cantharidinate could make the BIU-87 cells apoptosis,and Western blot detection showed that sodium
cantharidinate could make the expression of Caspase-3 and PARP proteins in BIU-87 cells was markedly in-
creased. Conclusion Sodium cantharidinate can induce the DC maturation, promotes the proliferation ability of
lymphocytes,can inhibit the proliferation of bladder cancer BIU-87 cells and induces the cellular apoptosis.
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B WO e e DL IR 2 — B B R R A BRSBTS A B e R

PEE R T (1983 —) o Bl AL B ARE L 32 2 S8 77 11 R BIF 5



FTRES 2018 4 9 A% 47 K% 27 1

F2 B AR LR PR b SR R RS DG A AR
% O Jv 988 140 32 W i . T I 9 T 43 o 3R v AR i
PEWZE UM B D A B2k R B SRR A
Mo TR B I g LA IR T R A R A
B ZEAR A0 ML (DO S — e it 32 52 48 i, A7 £8% 30
T K3 ST R T 20 B 0 Ak R BE L S 3 LA R
S P o i A Ty g o DR UG A i URE e % o R o R A G
HEUEFY . AR A B, iR DC B i ok & T BE
B A4S DC A RE b EL 200 1 384 B % G 38 oy 2 B
L BN S R T 52 o A TI {65 e 96 248 A 32 58 AL AR S 922
R0 FEMIRE B K A R TR RN R G AR R R R
WFSEUESE DC 5 e A + 0 B & . 5 B e 1)
SHRBE WG BERR

DC 1E & B ot F h RE ik — R b i, Hop
B SHIEEA KM E CDla,CDla £ZERIKX T A
i Rt 240 B, R 2 N HP A I 8 R DC R S AT AR
et . CD83 J& DC g iy br s - 76 DC K & B
WIAF ik CD83, A A4 ik CD83. i T it 9 4
Jitl CD83 AR 7K V- 2235 - AN R fi i 96 e Jt | ke A &4y
G BE NI TS S T T 4 i A9 T REIR 2 . i 75 AL 1A
1) P 2R G0 AN R i 68 400 M V5 B s e 98 g IR i 42 A
Ky REEHEZ ", B 40 i BIU-87 Sk F A
B WEFL K AR B AT b B, J0 R T 5 < 10° ZH A 0. 2
mL R AR BT L e S AT A L iR G e
A1 55 JEUbRAS 88 L SURH AL 2 i PR S 36 = A% 52 3
JH 38 55 6 9o 200 JH 5%

BEETR ISR R —Fh £, BTG K B
TR IR S, 5 R e W R I AL K
W2 0 EL A 2 AR B /N S e L BE B RR B BT
i geg ML 52 2% 220 B g G ) 2 R AR 4 ) b R A
o e £ 45 BEL DB 248 A ) 30 75 S5 A A O T L
i 958 400 L 02 28 R RS 4R SR HLIR S S

TEA S I v, — 5 T 52 B 2 IR A % I8 IO e A8
AP JE IR PR ) DC R A K B 68 1Y 52 Wi 3 — 5 T F
9% B TR N R 5% b g 20 L BIU-87 1§ 5 1 I T2 1 5%
W] o 7 T DA 5 728 R85 ML AR 6 382 g 0 4000 i I b ke 96 & i
HRLRG RV BEZE TR AN B A 5 Oy B 2 1R 594 i PR 2 T
Ji% e g A8 4R HEBF T LA
1 #RERZ®
L1 MPRE A ORI A0 - B w4 i 4 v A i
(rh-GM-CSF) 1 5 41 A\ 1 4 g /> R4 (rh-1L-4)
(R&.D Systems, USA); FITC #5ic B Ht A CDla F
CD83(USA) ; Caspase-3.PARP.GAPDH —#{.HRP
Frid Z 40 GRI =8 AW HR A BR2A WD s Ficoll paque
plus # B 40 2 4> B #% (GE Amersham Biosciences,
USA) s RPMI-1640 55 57 3 | )iy 4 L 7§ (HyClone La-
boratories, USA) ; BCA £ ¥k B Il %2 1057 & A1 Aim-
exinV-FITC i - & W i & (3 = K A& W $ AR oF
SEH0

1.2 DCRAMEFR B Ik I 15 B D 8

3495

e 10 ol fat B AR N 5 BE N Fl BCER K I 20 mL, R H
Ficoll Paque Plus J#f E 20 M 43 15 ¥ 43 125 A1 & 1L 242 4
i, #E 37 °C.5% CO, WM TRIFE 2 h 5. VekbR &
TR AR NS RE A . SR )5 A& GM-CSF (1 000
1U/mL)  IL-4(500 1U / mL)F1 10 % [ & 1M 3% i) RP-
MI-1640 B3R 535 5% . 5 24 h PR . 7£5 5 X
R T s T W s 0 A D O 7 P
(Control) \BEZ FR AR 41 (0. 01 pg/mL) | BEEE RN
HFRIEEZH (0. 05 pg/ml) BEZS R M 5 57 i 41 (0. 25 pg/
mL) fEERE AL 5 8 R ISCHE 4 M AT A A
1.3 iU ARz i DC i CDla fil CD83 )45 1k
S S 8 R4 i, 48 J5 m A CDla 1 CD83
PEEHUMAR . FIR EEEOLIFE 30 min, R JE FH A 2
mL F5¥ B R 9% v e S P AL X At AR (A 4% 28 DC
1 CDla #l CD83 [ Rk Ol .
1.4 MTT 3K DU B 2 1R 4 % DC ) 3ok £ 4 f 3
FE IR IR A B AR A N K I 0 5 B A% A0
TE 37°C 5% CO, WM T HFRAIM .2 h 5 W O
BE 20 16 75 20 0 B0 O b B 40 i . AR RS 3RER 8 KA
%4 DC I 2234 R C(50 g/ml)FEE 30 min, %
Y f %% B Ry 1< 107 /L, 4% 8 DC 5 bk B 40 Mg b 5 oR 1
L0 IR A CRR G A gt T 96 LR, 4l 6 1~ E L.
TSRS A8 h )5 . SR B MTT 3 K 0 40 Jif 3% 1, 7E 570
nm A0 G I 25 FL W 5 B AL, e BE 28 3o 530 ik B 4t o 3
FREC HBAR K =564 OD {H/ % B4l ODfH.
1.5 MTT A I B 2 R 400 T 6% e 4 BIU-87 41 it iy
PHIFER BIU-87 4 F &4 10 %0 i 4 13 1) RP-
MI-1640 353G 55, B 95 &R 37 C.5%CO,, 5¢
B2 A% A CRINZ5 ) .10 pg/mL BEEER 4R 4H L 20
pg/mL BEF RN, 4L 6 DR AL, 43 R 12,
24.36 F1 48 h J5. A MTT TAEM, 46420 & 4 h
J& A 100 L DMSO, B #5{Kz i 570 nm {1 6
BEAR » V1A A0 A7 15 2R .
1.6 Annexin V-FITC/PT X4t i K6 I 5 78 12 40 % b
ot BIU-87 M T g mn #0815 o4l s
2 BOG B K 0 i BIU-87 40 j 43 548 T 6 FLAR
HLORZIER 24 h e EAE B DI SR E A
0.3 mL BY454 22 ol IR AT BEASIIHRFE S A 5 L
Annexin V5 pL PLLAEZEMFF 15 min J5. #M0
0.2 mL 254 2% wh i » Tt =X 40 ASORS: I 200 Jid 9 T 15 150
1.7 Western blot % #: ] Caspase-3 1 PARP [ 3
IRHYAEAL FERR 1.5 A AN LS L 40 AR TR
Ak WO 20 T L 40 i 2R i R B 4 P IR IR B 0 S
min, € BRI M IRIGE R . ] BCA it fr B
e B2 22 >k SDS-PAGE £ 347 WK T 75 7% I
g W% 453 5 141, 43 5 i A Caspase-3.PARP 1 GAP-
DH —#.4 "CHH & HRP AR/ — 50 . = i
WEE 2 h g B ECL 2B . Hia 5.
1.8 Zril“#4bP  RA SPSS 13. 0 44T 58 i} 2
EHE T RN T s FoR R R R 7 25 40 A 4K



3496

s E g A 41

FREF 201859 A% 47 5% 27

B 1 DC ##5 (X 400)

DL P<<0.05 AESHGI#E X,

2 & ®

2.1 A AR I DC.CD1a #1 CD83 i 4% 1k
3] B MR O R 4 TR UL IR 1, 50 BB A AR L BE 2K R M
Ab 2 240 A FR AR KL 0 M AR R, B T TR AN R A i A
(I 1D) 241 i i 30 58 6 . T2 An B, Fnf i A4 (&1 1D
() 4 B A2 .t X 40 B AR T 45 SR an 1 2 s
5%t BE4LAH Eb . CD83 5 CDla 7£ B Z i & 4b B 4 h
TR (P<<0.05), 5 4h CD83 5 CDla 7¢ B & R
rEmREA T RSB R, H 5 EME AL, 25T
it E L (P>0.05),

1004

o ek

801 HH

601

0

CDB3PRMEFRIZE (%)

D S e P
R e

801
ok **

60

A 17

0 T
D S e $
R e

CD1afRIERIEE (%)

B
*P<C0.05," " ; P<{0.01, 5% AL L4 7 . P<{0.05,7% . P<<
0. 01, 55 e A\ 40 th 4%
& 2 CDla #1 CDS83 £ DC R R i%

2.2 BEZE PRGN S VR I T 20 G A RE A4 A

150 AR LA B o R 2R A A B ) RO 2 4 i A
B T XA (P<C0. 05) . 55 AN B 2 Rl 4% ¥

A R O A e A e B . B
R NAAM L, 2R LRI 2#E L (P>0.05), 1L
& 3,

R
>

Y- #

0.0 T f

X oS B
Rl

*:P<C0.05," " P<C0.01, 5% AL b dg; 7 . P<T0. 05,7 % . P<T
0. 01, 5t N4l 48
B3 BE & B 40 R B S A b 2 2B BESE SR 4R 3

2.3 MTT i B 2 R 40 0] J65 W 9 BIU-87 2 Il Y
MR 5500 SRR LG - 2% 25 25 41 v 4l O A7 3 5 2y
A AN TR BE 1 AR » 245 400 14 400 76 47 D i X 2 TRk 2
RIS TE] £ 8 T T 38 K ] — s [ AN [ Ak B 2 22 [] AH
A mRERASR A E X (P<<0.0D). L
K 4,

120
=** Control

-=- 10 pg/mL
—— 20 pg/mL

100

80

60

40

MTFEE (%)

20

0 12 24 36 48
i Ch)
* L P<C0. 01, 5 X IR H AR

B4 MIT#RNARREREBNLEERBNTEEER
2.4 Annexin V-FITC/PI X3 #5535 1R 4l %oF Jiz
Jbedes BIU-87 40 M T 20w BE 24 R AW 4 5 4 B2
M AT R ET S, ZRARITEE (P



FTRES 2018 4 9 A% 47 K% 27 1

0.0, WK 5,

50 =

404
~
£ 30
» ¥k
[y 20

109

0
Control 10 pg/mL 20 pg/mL

“* L P<C0.01, 55X R4 g

B5  mAMEARR N R E A A AT R R
2.5 Western blot Z:#l caspase-3 A1 PARP &
FIKMAEAL 5 B B L BE K R 4 BIU-87 4
fidr Caspase-3 fil PARP A £ X R FEWR (P
0.0, WK 6,

Control 10 pg/mL 20 pg/mL

Caspase—3 I —— —— |
PARP ‘ e — -‘
GAPDH ‘ e e c— ‘
% 1.0 . . wE
B 0.8 JControl
2 310 pg/mL
ﬁ 0.6 x W20 pg/mL
= 0.4
=z
5 0.2
P
< 0.0
Caspase—3 PARP

“* L P<C0.01, 55X R4 g
6 Western blot £ # il Caspase-3 1 PARP @AM KR IE

3 3¢ %

% I s 2 o DL SRR PR 2 — i R R
PR T ARIGIT . X MG ST Jr i 2 g U1 B
AR, FECE AW EE 2 MR N R &Rk
Wi BB TR X — W, i R b 7R B R AT
TG - HEAT 05 06 P9 0 25 W6 97 - (HI2 95 bt e b o
WERAEN IS . BEERME RN KRG WL
T AL A s ASACEAT BT 3 1 i 5 i BE 18
PR Y S e Dy RE . B K R A B A R X A3 o A
AN Ty HE NI IR R A O A IR RE R AR
1o BUET S I R 1 2R FH B35 1R A 55 JFC At 470 i g 24 4 1k
G REN Tl g 0 AR B b e 45 o 1R
JrU L BEZE R AN AE 5 B LA G s D) A8 L AL 1 i
F1 240 Y i (45 40 M TR 0 WA 3 2L 4 R R IR
O F14) S i

DC BB F HUPL i . AR 5 B P I kA7 4k B B A
B IR Y 22 K 7E 40 A 2R T 238 MHCHL Ik &
Y. 53 4k DC JEE T /Y55 57 43 + R 5 bk 0 200 i 32 1 A
N EC AR SS G o (0 BT B R S T 20 i A5 2 900
B s Boe UG LR 77 A S g B2 DC Tz 4 A
TR P9 25 43 o A2 2 1A 20 i 5k i D R R T R S

3497

3 BIF 58 AN R N FH 225K BT LA B &1 & Z R ik 12
AR DCL R R 32 AL 35 5 88 B I A0 it . Hor
BeH g4 R R ENLRSNE I 75 5 5ok DCY

ARSI DA B A R IO b R R 0 A B A
PBMC i jfd . SR J5 #4720 Ak, F6 4% 10 G BE 48 i B Oy 5
g, B GM-CSF H1 114 5 S 80 4% 41 i 5% 1k i
DC, R 85U WA 4 i T2 A8 4k 4R J5 A ot = 4 it
XK T DC F Ay CDla F1 CD8O [y % 3K 1% M .
CDla £ DC 4: 5 M br &, CDla &35 & RE 92 B R
DC f#y i, 53 4b CD83 43 F & DC 1y i 24 1 45
—=-[24-25]
LRI RS DC L E 5 . 5 574
Ji e T 7 AR g R R AL W I DC & i CDla A6
CD80 iy ik i 2t BEZE MR B ey M i 4 5 g R A
M DCHE.ZRESRIT¥E X, HBIKRH MTT )
PRI T B R A DC I bk L 4 M 1 FE RE ) 4
TR BT 2 R £ RE 0% 498 5 0k O 40 IS A RE . R
B2 1R B RE 08 3 o s e R 3 DC B iR CDla 5
CD80 43 F By 2R3k , U 1M $2 /& B 3 1) e iz fig

21 6L PN I B ) AR Ak S SO0 B L SR Y 7 A
MM AL B ST, Bl g =, 2 3L
K2 5 40 M i 3 T i 3 A A8 Hrh Caspase-3 £ 16
b R R AR OCHEVE T L Y Caspase-3 30T J5 - 40 A K
AT PR, T H 2R R RS NE T
RK— &8 43 #5382 Caspase-3 X —fF 5 & F LA,
PARP J&—Ff DNA & & iff , & o0 T 40 M 4% 74 24 40 il
il i Caspase-3 T 2 ¥ 1= /= 4 &), 1§ 1L 19 PARP
Caspase-3 BEf% B85 VI i % PARP., i i T B 40 il & 4
HT.
ARSI 1 MTT 16 UF B BE 25 R 44 B % . 25 317 16l
JB% e g8 BYU-87 241 Jifd Ay A8 4K L2 7] 5 B[] 49 ik
Wt Annexin V-FITC/PI X 4 v 3iF W B 7% iR 4 fig
753 B b BIU-87 4 &k A= 1=, J3dhak— 2 5%
T BEEE R AT 08 T8 1 Caspase-3 fil PARP ik 152
M o 285 5 B, 5 0 BECALAH L, BE 2 R A 41 BTU-87 41
i Hr Caspase-3 fl PARP fE HFE kT 5 . £k BIU-87
Y R AR T,

25 LTI BEEE R AN — T TH RE A5 12 1 I e R AR E
DC By i 2R3 i DC ] 3 obk T 240 B i 3 FE B8 T o5
— 5 TH A% 31 ) 5 e e BIU-87 20 B A 38 5l L JF 418
HRAT . AW 5T BEE W 5038 T7 9 I 9 104 1 IR
f AR AE T — BB A SR ROV bR R 1 R R S B R
B O ek TR 20 L SR AR PN 4 T I R R S TR T
UK R 5

2%k

[1] TRINCHIERI G,SHER A. Cooperation of toll-like recep-
tor signals in innate immune defence[J]. Nat Rev Immu-
nol,2007,7(3) :179-190.

[2] KRIEG A M. Therapeutic potential of toll-like receptor 9



3498

[3]

[4]

(5]

L6]

[7]

(8]

[9]

(10]

[11]

[12]

[13]

activation[ J |. Nat Rev Drug Discov,2006,5(6) :471-484.
INABA K,PACK M.INABA M, et al. High levels of a
major histocompatibility complex [[ -selfl peptide complex
on dendritic cells from the T cell areas of lymph nodes
[J].] Exp Med,1997,186(5) :665-672.
PIRTSKHALAISHVILI G,SHURIN G V,GAMBOTTO
A, et al. Transduction of dendritic cells with Bel-xL. in-
creases their resistance to prostate cancer-induced apopto-
sis and antitumor effect in mice[ J]. J Immunol,2000,165
(4):1956-1964.

INOUE K, YAMASHITA A, YAMASHITA M, et al.
Distribution of S-100 protein-positive dendritic cells in-
side the cancer nest and expression of HLA-DR antigen
and blood group antigen on the cancer cell in transitional
cell carcinoma of the urinary bladder—in relation to tumor
progression and prognosis[ J]. Nihon Hinyokika Gakkai
Zasshi, 1994,85(3) :495-503.

TROY A J,DAVIDSON P J, ATKINSON C H,et al.
CDla dendritic cells predominate in transitional cell carci-
noma of bladder and kidney but are minimally activated
[J7.J Urol,1999,161(6) :1962-1967.

EFFERTH T,DAVEY M,OLBRICH A,et al. Activity of
drugs from traditional Chinese medicine toward sensitive
and MDRI1- or MRP1-over expressing multidrug-resistant
human CCRF-CEM leukemia cells[J]. Blood Cells Mol
Dis,2002,28(2) :160-168.

KOK S H,HONG C Y,KUO M Y,et al. Comparisons of
norcantharidin cytotoxic effects on oral cancer cells and
normal buccal keratinocytes[ ] ]. Oral Oncol,2003,39(1):
19-26.

MCCLUSKEY A,ACKLAND S P,BOWYER M C,et al.
Cantharidin analogues: synthesis and evaluation of growth
inhibition in a panel of selected tumour cell lines[]].
Bioorg Chem,2003,31(1) :68-79.

VERMA A K,PRASAD S B. Changes in glutathione.,oxi-
dative stress and mitochondrial membrane potential in ap-
optosis involving the anticancer activity of cantharidin i-
solated from redheaded blister beetles, epicauta hirticornis
[J]. Anticancer Agents Med Chem, 2013, 13(7):1096-
1114.

LI W,XIE L,CHEN Z,et al. Cantharidin, a potent and
selective PP2A inhibitor,induces an oxidative stress-inde-
pendent growth inhibition of pancreatic cancer cells
through G2/M cell-cycle arrest and apoptosis[]J]. Cancer
Sci,2010,101(5) :1226-1233.

CHEN X F,QIU J R,YANG D P,et al. MDM2 promotes
invasion and metastasis in invasive ductal breast carcino-
ma by inducing matrix metalloproteinase-9 [ J ]. PLoS
One,2013,8(11) :e78794.

ZHAN Y P,HUANG X,CAO J,et al. Clinical study on
safety and efficacy of Qinin (cantharidin Sodium) injec-
tion combined with chemotherapy in treating patients
with gastric cancer[ ] ]. Asian Pac J Cancer Prev,2012,13
(9):4773-4776.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

FTRES 201849 A% 47 A% 27

LIU Z Y,QIU H O, YUAN X ], et al. Suppression of
lymphangiogenesis in human lymphatic endothelial cells
by simultaneously blocking VEGF-C and VEGF-D/VEG-
FR-3 with norcantharidin[ J ]. Int J Oncol, 2012,41(5):
1762-1772.

SHOU L,ZHANG Q,LI W,et al. Cantharidin and nor-
cantharidin inhibit the ability of MCF-7 cells to adhere to
platelets via protein kinase C pathway-dependent down-
regulation of «2 integrin[ J]. Oncol Rep, 2013, 30 (3):
1059-1066.

KUNITANI H,SHIMIZU Y,MURATA H,et al. Pheno-
typic analysis of circulating and intrahepatic dendritic cell
subsets in patients with chronic liver diseases[J]. ] Hepa-
tol,2002,36(6) :734-741.

SZABOLCS P, MOORE M A, YOUNG ] W. Expansion
of immunostimulatory dendritic cells among the myeloid
progeny of human CD34" bone marrow precursors cul-
tured with c-kit ligand, granulocyte-macrophage colony-
stimulating factor,and TNF-alpha[]]. J] Immunol, 1995,
154(11) :5851-5861.

SZABOLCS P, MOORE M A, YOUNG ] W. Expansion
of immunostimulatory dendritic cells among the myeloid
progeny of human CD34% bone marrow precursors cul-
tured with c-kit ligand, granulocyte-macrophage colony-
stimulating factor,and TNF-alpha[]J]. ] Immunol, 1995,
154(11) :5851-5861.

RODRIGUEZ-FERNANDEZ J L.,CORBI A L. Adhesion
molecules in human dendritic cells[J]. Curr Opin Investig
Drug,2005(6):1103-1111.

ANGUILLE S,SMITS E L,LION E. Clinical use of den-
dritic cells for cancer therapy[J]. Lancet Oncol,2014,15
(7):257-267.

COLLINS L E,DECOURCEY J,SOLEDAD M,et al. An
emerging role for SNARE proteins in dendritic cell func-
tion[ J]. Front Immunol,2015(6) :133.

SCHMITT N, UENO H. Regulation of human helper T
cell subset differentiation by cytokines[ J]. Curr Opin Im-
munol.2015,34(34) :130-136.

ROUARD H,LEON A, KLONJKOWSKI B, et al. Ade-
noviral transduction of human clinical grade immature
dendritic cells enhances costimulatory molecule expres-
sion and T-cell stimulatory capacity[J]. ] Immunol Meth,
2000,241(1/2) :69-81.

[24] SEAGER DANCIGER J, LUTZ M, HAMA S, et al.

[25]

Method for large scale isolation, culture and cryopreser-
vation of human monocytes suitable for chemotaxis, cel-
lular adhesion assays, macrophage and dendritic cell dif-
ferentiation[ ] ]. J Immunol Methods, 2004, 288 (1/2) .
123-134.

LIZ.,JO J.JIA ] M,et al. Caspase-3 activation via mito-
chondria is required for long-term depression and AMPA
receptor internalization[ J]. Cell,2010,141(5) :859-871.

Clicfe B #7:2018-01-18 &[] H 11 :2018-04-04)



