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[ =] SRR SE AT B mitoxantrone , MIT )X 2 2558 B16 4145 M2 FH( calreticulin, CRT )FE AR, BT E £k
CRT ) B16 40 47 5 1 11 S e AR R HpU . 7V s RIFI R MIT b BT B16 4RI, G e 56 i e kil B16 400 CRT (193¢
ik UL B16 A g 7 /MR R SR, FRAS ()50 B ) MIT 3597 far 98 /N B, WS MIT X 28 308 A 4 K i 20 4 CRT R
Wi, 4% B16 4R [ FD MIT 4 BEJS B16 40 J AR 1 1E e i %%Uﬁaf‘ /J\ﬁ G 8 AL ARG I /I BB AR PR 41 27 P9 S s 4 e
(I L, VAL 2 M A G AR /N UMD CD4 D8 * T ML L 9 9 A Ak, 45 AL« MIT T s i Al -9 Bl6 4RI
16 CRT HZ535, % HE4H B16 42 1A CRT A( 29.40 +3.57 )% , FH 7l MIT Lﬂéﬂﬂ 72.20 £2.94 )%( P <0.05 ); MIT i #
BRI CRT AYZeik, WHIRZH (3,21 £1.37 ), & #H MIT 4450 9. 17 £1.06 X P <0.05 ). MIT 45 %534l /1N BB 2 Y
AR(P<0.05,P<0.01), 5 Bl6 4UUfEE FRE R AH LG, M35 CRT 9 MIT-B16 41 i B &% (e f vl BH 2 /N R R RS A
FALALLUP Y DCs F1 T 4HAEAECE:, LA BRI Hh CD4* .CD8* T 4 i HLFI( P <0.05 ). 451 : MIT BEfi% -3 CRT 7£ B16
Y F MY FRIE , B 235 CRT 1Y B16 4 MIEEE (1928 1 REAS 12 = Igg 4 20 PR DCs A1 T 20 M A58, Il B R AR 1 .
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Mitoxantrone inhibits growth of melanoma by increasing expression of
calreticulin

ZHANG Jun-ling', LI Wei-bo', XIE Shao-jian’, LI Dong-bin', TIAN Qing', WANG Ying-xia', XUE Ping', CAI Jian-
hui'( 1. Department of Gastrointestinal Surgery, Second Affiliated Hospital of Hebei Medical University, Shijiazhuang
050000, Hebei, China; 2. Department of Tumor Biotherapy, Second Affiliated Hospital of Hebei Medical University,
Shijiazhuang 050000, Hebei, China )

[ Abstract ] Objective:To investigate the effect of mitoxantrone ( MIT ) on calreticulin ( CRT ) expression in B16 cells,
and to observe the immune effect of B16-membrane antigen vaccine highly expressing CRT on B16 tumor-bearing mice.
Methods: The expression of CRT on membrane of B16 cells was detected by immunofluorescence after treatment with dif-
ferent concentrations of MIT. B16-implanted mouse model was established, and the growth of B16-implanted tumors and
CRT expression in Bl6-implanted tumor tissues were observed after treatment with different concentrations of MIT. Mem-
brane antigen vaccines from both normal B16 cells and MIT-treated B16 cells were prepared, and mice were immunized
before B16 cell implantation. The infiltration of immune cells into B16 tumor tissues and the ratios of CD4 * and CD8 * T
cells in the spleen of B16 tumor-bearing mice were examined by immunohistochemistry and flow cytometry, respectively.
Results: Flow cytometry results showed that MIT dose-dependently increased CRT expression on B16 cell membrane, with
CRT expression in control and high dosage MIT groups being ( 29.40 +3.57 )% and ( 72.20 £2.94 )% ( P <0.05 ),
respectively. MIT also increased CRT expression in B16 tumor tissues, with those in the control and high dosage MIT
groups being 3.21 £1.37 and 9.17 £1.06 ( P <0.05 ), respectively. MIT effectively inhibited the growth of B16 tumors
( P<0.05). Compared with normal B16 cell membrane antigen vaccine, the vaccine highly expressing CRT increased the
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numbers of DCs and T cells in B16 tumors tissues and the ratios of CD4 " and CD8 * T cells in the spleen ( P <0.05 ).

Conclusion: MIT can increase CRT expression on membrane of B16 cells. Bl16-membrane antigen vaccine highly express-

ing CRT can enhance the infiltration of DCs and T cells in melanoma, thus improving the immune effect of B16-membrane

antigen vaccine.
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HEE 1 d.7 d I E R EES 2.0.4.0.8. 0 mg/kg
MIT, PiJEHREA/NRAE -16d, -13d, -11d, -6
d.-3d.-1d.1d.6d.12dEHET M
TS5 MIT-B16 EHLIE FI B16 BRHLIF 250 pg, W%
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2.1 MIT AR R Him X4pH L E BB A K

AN ) B 0 MIT A 1T far 28 2298 /0 B, MIT
2.0.4.0.8.0 mg/kg ZH/INERRE A K Hh AT, 3 41
N AESS 14 RIIRB3518(4.07 £0.77 ).
(2.35+0.54).(1.21 £0.39 ) em®, B /N T i 97
Xof WA 26 by AR FH( 6. 94 £0.81 ) em®( P < 0. 01,
1), H 3 AR EFR R P <0.01 ),

R1 MIT FERBIEMMH BRBEBNEKR

Tab. 1 MIT dose-dependently inhibited growth of implanted-B16 tumor

MIT Volume of tumor( ¥/cm® )

(mg-kg™") d6 d8 d 10 d12 d13 d 14
0 0.04+0.02  0.31+0.27  1.29+0.56  3.13+0.45  4.59+0.60  6.94 +0.81
2.0 0.04+0.02  0.21£0.12  0.81£0.37" 1.72£0.84"" 2.02+0.98"" 4.07+0.77""
4.0 0.04+0.03  0.15+0.08° 0.50+0.15°" 0.99+0.51"" 1.72+0.45"" 2.35+0.54""
8.0 0.03+£0.02  0.09+0.07°° 0.10+0.40"" 0.39+0.22°° 0.81+0.41"" 1.21+0.39""

"P<0.05, "*P<0.01 vs 0 mg/kg MIT

2.2 MIT AR ZAR# 7 KA 2 E BB LAR T
CRT #9 & A

NERHE R [E 3 MIT $E4536 97, BUA
7 5 A AL/ BB ZR A2, a5 PR A iR, Tl
JOASCRS I R 2 4 b CRT f9 k. 4541 CRT ik
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7.40 £0.86.9.17 £1.06, &M 27 A Giit2# 5 X
(P<0.05, 1), $#/2 MIT L3 EAK# 5 2048 vE
fifRg 2121 R CRT 19635 .
2.3 MIT A 2R 7 X ALk 2 &% B16 20 fie & @
CRT # &k

R WIR, 44 B16 4l CRT BY3RIABH M4
XTHRALA( 29. 40 +3.57 )% K L = 7 i MIT 4

CRT 433 ( 42. 80 +4.59 )% (56.20 £5.55 )% .
(72.20 £2.94 )% . MIT AbBEj5 B16 44541 CRT
PHE: e 18 0 35 i T X RE A P < 0. 05, &1 2 ), MIT L4
FlEAH = i Bl6 4 CRT ARk, #—4
PEBCE ) MIT 41 % RE 4 B16 40 A iY I & A,
Western blotting £ il & ., 15 7 & MIT 435 B16
AHMIIE CRT AT 26350 472,43 £23. 1, % HR4H B16
AUPAR CRT AHXT 2354 117.25 £18.2( P <0.01,
& 3), 478 MIT 7] [ B16 ZHAI M CRT AYFik.
2.4 CRT # & B16 B4R JE 8 69 Lz P 4E A
FEHU B16 4 A MIT 435 B16 41 i 54t )5t
il 5 TR, e /N US98, WA CRT =Rk
XTPURRE T RO 52, 255 ( 3% 2) R MR b
CRT 1) MIT-B16 BEATIPEE RN B16 REAT IR 528 v Ho e
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HIREPNHI B 2R A P <0.01 ), Hrp MIT-B16 i

PUIGE 1 e T A A R 2R A K( P <0.05 ).
g B
o] | o ¥ .
i
oor 1r e I o1 0 I 10
CRTFITC CRT FITC
s I D
e |
2 3 Wil B x
oWe oW uE BRI
CRTFITC CRT FITC

B1 MIT UHERBAXNFSEZEALR S CRT HRiE
Fig.1 MIT dose-dependently induced expression
of CRT in B16 melonoma tissues
A: Cul; B: MIT 2.0 mg/kg;
C: MIT 4.0 mg/kg; D: MIT 8.0 mg/kg

2.5 CRT #& B16 I RAE Y 25
¥ CD11c¢"DCs #2 CD3* T 4w ety 3%
MIT-B16 R4 5 1 Al B16 AR JFURE 1 Ha % /)N
B, SR farded RS TE B I e e iR . 455 K 4) Bk
7, MIT-B16 JEHT I 55 1 fa 5 4H /N R R A
CD11c " DCs F1 CD3 " T 4HHI%0E: 03 5 TR s fur
JEXTHRZH( P <0.01 ), B16 4TI G4l DCs
FUT 28 L A9 5B FROOR LU R S e oI 6 B2 R 57 L (H

2 ZBanm

#&2 MIT-B16 f&EH

1M O

Kk

wadl

.25

MIT {, e |||| i

CHRI expression (™

B2 MIT %S B16 41/ CRT RIRIA( %200 )
Fig.2 MIT induced CRT expression in B16 cells
A: Cul; B: MIT 4 pg /ml; C: MIT dose-dependently

induced CRT expression in B16 cells
"P<0.05, """ P<0.01 vs 0 pg/ml MIT

Bed = )
CRT 6

H-mctin 42

B3 Western blotting %l MIT %5 B16 ZHf1fE CRT AR IX
Fig. 3 Expression of CRT induced by MIT in membrane
of B16 cells as detected by Western blotting
1: Membrane of MIT-treated B16 cells; 2: Membrane of B16 cells
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Tab.2 MIT-B16 vaccine effectively inhibited growth of melanoma

Volume of tumor{ V/em® )

Group
do6 ds8 d 10 d12 d 13 d 14
Curl 0.04+£0.02 0.31+0.27 1.29 £0.56 3.13+0.45 4.59 £0.60 6.94 £0.81
B16 vaccine 0.04+0.02 0.30+0.32 0.75+0.41" 1.13£0.45"" 2.11+0.78"" 4.15+0.57""
MIT-B16 vaccine  0.04 £0.03  0.14+0.05" 0.40+0.18""% 0.67+0.29°"% 1.39+0.37"°"% 1.67+0.33"*%

*P<0.05, """ P<0.01 vs Ctrl;

ZRTGIHEE (P >0.05 ). 553600 CRT &
IR R Bl6 TR B e 5 R R 4L
BE T 0 DCs Y8R .

2P <0.05 vs B16 vaccine

2.6 CRT#& MIT-B16 IRFBRES 2EELE &
Jg s RARAE S CD4* F= CD8 " T 4m L # b 45)
MIT-B16 FEHT 5 B A B16 R0 B B S e /)N
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i, 45 B ( & 3) Bon, MIT-B16 JIE 47 5 93 5 4
CD4* .CD8" T 4ii jifd bk 5 i & & FXF 4L (P <
0.01 ),1f B16 EHTFAEE R4l CD4* .CD8* T 41fiEg
Fb A5 SRR L X BR ALY S E g i 2= B (P >
0.05 ). Vil , MIT-B16 BT JERE i v] LAAT RO &
/NEUBE R T A4 1) & CD8 * T 41 AL i) Lk 451, B16
FRTT D28 B A S ) T 4 LA L B3]

an W [ _]_
I Texll
:‘é: 30
?: 20 [
1 “ I_L
0 ,—1—1 \ . =3 .
Crl BlG MIT-B G

4 MIT-Bl16 R EREAMIRSEERE
HLAFRNE T 2850 DCs MR
Fig. 4 MIT-B16 vaccine increased numbers of
T cells and DCs in melanoma tissues
**P<0.01 vs Crl

&3 MIT-B16 fEH R & & IE N ERE
/INERRRRE CD4* 1 CD8* T ZHAERIEE B % )
Tab.3 MIT-B16 vaccine increased ratios of CD4 *
and CD8* T cells in spleen of mice( % )

Group CD4 T cells CD8"T cells
Ctrl 9.98 £3.29 11.01 £2.33
B16 vaccine 12.33 £3.27 14.52 +3.91

MIT-B16 vaccine 19.31 +4.89" " 22.77+2.16""

“*P<0.01 vs Cirl

3 i i
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