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KB KE AR E MTX+HVCR REL B0 MTX S armfpfn VLR EH M, 2 XA &0 H Ao am x& %
414 MTX+VCR TE & RPMI 1640 ¥ 3K 5§ K562 @£ 3, MTT % & 0 K562 40 43 71, P1 % & 7% & 48 H 1L 4o
#r K562 48 i Bl 1, Annexin V-FITC/PI £ & % & 0 i (L4 A K562 B o, &R RE 2200 8 3H K562 28 1
MR AR B R R KRR RERT MTX 2 H oW M (P<<0.05). 5 K& hirmpAath 2
REZEP<0.0D;HMEANERE T, NHLAMA G /G H K562 2 H B D .G /M 14 M E # 3 % .S H K562 4 M %
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In vitro antineoplastic effect of erythrocytes co-encapsulated with methotrexate and vincristine
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[ABSTRACT]
erythrocytes. Methods: MTX + VCR-loaded, MTX-loaded, and VCR-loaded erythrocytes were prepared by modified hypo-

Objective: To study the in vitro anti-tumor effect of methotrexate (MTX) and vincristine ( VCR)-loaded

osmotic swelling technique. K562 cells were treated with the prepared erythrocytes, pure erythrocytes, MTX+ VCR solution,
and RPMI 1640 medium. MTT assay was used to examine the proliferation of K562 cells. The cell cycle of K562 was observed
by flow cytometer using PI dyeing. The apoptosis of co-cultured K562 cells was analyzed by flow cytometer with Annexin V-
FITC/PI kit. Results; MTX + VCR-loaded erythrocytes efficiently inhibited the proliferation and induced apoptosis of co-
cultured K562 cells in a time-dependent manner, and its effects were better than those mono-loaded ones (P <C0. 05) and
unloaded ones(P<C0.01). Cellular cycle analysis demonstrated that, compared with control groups, proportion of K562 cells at
G, /G, phase decreased whereas that at S phase increased 12 hours after co-cultured with MTX+ VCR-loaded erythrocytes. 24
hours after co-cultured with MTX + VCR-loaded erythrocytes the cells at G,/M phase increased and the cells in S phase
decreased compared with those of 12 hours; there were significant difference between MTX+ VCR group and unloaded group;
and the MTX+ VCR-loaded erythrocytes had a similar effect to that of MTX+ VCR solution. Conclusion;: Compared with pure
erythrocytes and mono-loaded erythrocytes, MTX-+ VCR-loaded erythrocytes have more potent anti-tumor effect.
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Ji 8 75 2 B i B RN 21 40 e b N R R A
A s AL, TR S MTX B R K 3 3 B R 1 771
W H FHEARH 25 A RA R, Annexin V-FITC/PI
TR B T e TREABRA R, Bk
(propidium iodide, PI) . DY H¥ FE 48 %0 M #5 (methyl
thiazolyl tetrazolium, MTT) ., — H 3 W K (dime-
thyl sulfoxid, DMSO), RNase A fif % W A 3£ [H
Sigma A #] ,RPMI 1640 5¢ 4 K5 32 50 H 3 E Hy-
clone A H), Triton X-100 W B |- ¥ 12 % 4 ¥ 6l 5
FIRAE L H PBS M HKIE R 0. 1% .8 4 CHRAF,
1.2 MTX+VCR S #H e & WKERHS
mg/ml MTX TAEW A1 0.5 mg/ml VCR TAE# , X
BRI v ) 46 MTX + VCR W% 41 40 g |
MTX HaRer4nfia' f1 VCR PR Lranip™ , #ikar
YA R T PBS YEHES 0 (850 X g5 min) 3 K. 4
S RPMI 1640 35 37 0 08 B 41 i %5 B 28 3X10° /ml
#HL.MTX T AE#® A RPMI 1640 15 9% % = 50
ng/ml, VCR T./E & 1 RPMI 1640 5 3% W # £ 30
ng/ml % H . BCHE %04 K K562 40 g 1 RPMI
1640 JEFR WM FE 2 1107 /ml %5 H .

1.3 MTT sk#m K562 m g si B K562 40
B L 0.1 ml #ERTF 96 FLAR, 2 BIINA MTX+
VCR WL MTX B3 2040 g . VCR R 2 40
A AR B 2G40 . MTX + VCR TAER A & 25 1
X B RPMI 1640 K5 3245 0. 1 ml , A& E 3 F
TRAL, TR, B TR, 37C 5%
CO, MFIREERFRIFT 1.4.12.24 J 48 h J5 53 5
B L 22 SCHR 4007 9 DA Ti B¢ G 28 A6 0 3 326 B = 1R

MR L B K 570 nm S8 A A ALY G B
fH(D), MH %) =0 =LA Dso) /% H X
R4 Dsio] X100%

1.4 Annexin V-FITC/PI # & K562 48 & A = &
o BUKS562 4B AL 1 ml 43 3R F 24 L
M, FIMAMTX A+ VCRAZEZL 40 . MTX H 4k 21 4
i . VCR FRELL AN R B2 £ Al B i, MTX +
VCR TAEW L B RPMI 1640 % 1 ml , £ RS A
BT AR SRR 37°C 5% CO, AR R SR, 12,
24 h G, A B4R B 1 ml TR A 55 37 09 40 B B0, 442K
T U W BRAE L I X 4 SR T K562 48 il I 1%
WL, 2 Mkt A Cell Quest.,

1.5 Pl #& K562 a8 844 Lk dl il o
12.24 h 5 /0 BRI 1 ml IR & 8300400 &k . 2
FSCHER[ 4] AT PT YL €, it =X 40 LA 43 B K562
i A AR Ak 3 AT B Cell Quest,

1.6 “itFam rEHEHE o+s FonoRHE
S (1 T3 22 50 M, BT SAS 8. 2,

2 # R

2.1 MTX+VCR X # 2x 20 fo st K562 20 M3 785 6%
#FHeh MTX+ VCR W20 40 il XF K562 40 it 14 5
HLA 5 25 A AR T, L 4R T BE 3 55 5% )
1Y) B T 2 1 i, ORI T MTX 8¢ VCR L 3ger
YA (P<<0.05) ., R A LA MIAH LL 22 = 0 1B
F(P<0.01), 55 h MTX, VCR ¥ & 1R & T/
W VE HBEARHE (% D,
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Tab 1 Effect of erythrocytes on proliferation of K562 cells
(n=3.7%s)
Inhibitory rate( %)
Group
1h 4 h 12 h 24 h 48 h
Unloaded erythrocytes 14.48+2.66 14.21+1.78 14.99+2. 20 15.584+2. 36 16.39+1.50
MTX+VCR 35.0342.26" " 51.944+1.68" * 53.2343.08" " 54,6942.80" * 56.5542.06" "
MTX-loaded erythrocytes 27.824+1.23" "4 34,81+£3.34" "4 38.7141.88* "4 43,9941.75* "4 44,18+1.33* "
VCR-loaded erythrocytes 30.26+3.26% "4 41,2242,97 =4 43.20+0.95* 4 47.62+2.76* 74 50.56+1.12* "4
MTX+ VCR-loaded erythrocytes 32.1743.35"* 45,4942, 03 * 46, 674+2.82* * 49,194+1.89* * 52.63£0.76" *

** P<C0. 01 vs unloaded erythrocytes; 2~ P<C0. 05 vs MTX-+ VCR-loaded erythrocytes group

2.2 MTX+VCR & 40 ik 5 49 K562 2 i
T MTX+ VCR BUER L4 i o] L% K562 4l
PR T, H R 3% 24 h J5 ,MTX+ VCR X321 40 i 5
SR T K562 40, DL R BB T /B B UE T

K562 4iffl, 5 12 h AHE B35 4 £, B B B Rl AL %
I I [A]SE AT 5 T 08 T AR I SR A RN . 5 R 2N
MM ERMIE Y 2R B E. 5 MTX+VCR T
VEW 25 21 ) R IAHL (R 2)
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Tab 2 Proportion of K562 cells at different phases after co-cultured for 12 h and 24 h

)
Apoptosis rate Dead rate Survival rate
Group

12 h 24 h 12 h 24 h 12 h 24 h
Control 2.18 2.54 1. 85 2.87 95. 97 94. 58
Unloaded erythrocytes 4. 94 4.78 5.57 5.92 89.49 89. 25
MTX+VCR 9.12 17.57 11.95 14. 37 78.93 67.96
MTX-loaded erythrocytes 4.93 12.41 2.18 37.94 92. 89 49. 65
VCR-loaded erythrocytes 5.34 10. 11 4.95 12.79 89. 65 77.04
MTX+ VCR-loaded erythrocytes 4. 89 15.23 7.76 18.73 87.32 65.79

2.3 MTX+VCR R & 2o am e st K562 4 i B 41 &
ey Foe MTX+ VCR WL 405 K562 411
/tbmin?% 12 h 24 h): (Jo/(ﬂ/ﬁﬁ K562 QEH@%E&

B R, 400 R 50, 14 % .41, 38% ., G./M ¥ 41 g
12 h WAL, 24 h W B 2L, 45500 30.05%.
43.61% ., S AN M KRG L0 M A A 2=

A A3 19, 81% .15, 01% . Go /Gy 1 2Z i Hi 38 B FEE.H5 MTX+ VCR T/EM 4L % AT (£
AW AR, SHA4IM 12 h IR Z. 24 0 3),
x3 HEF12h24 hFH K562 AREE S
Tab 3 Proportions of K562 cells at different cellular cycles after co-cultured with erythrocytes for 12 h and 24 h
(€ZD)
Go/Gr G2/M S
Group
12 h 24 h 12 h 24 h 12 h 24 h
Control 45.78 44,05 12.31 12.12 41.91 43.83
Unloaded erythrocytes 39. 15 34.19 22.63 26. 88 38.23 38. 94
MTX+ VCR 34.01 29.50 21.59 10. 97 44,40 59.53
MTX-loaded erythrocytes 13.83 13.31 40. 55 54. 84 45,62 31.85
VCR-loaded erythrocytes 37.48 30. 86 12.38 13.90 50.13 55.25
MTX+ VCR-loaded erythrocytes 19. 81 15.01 30. 05 43.61 50. 14 41. 38
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MTX F1 VCR 2 PR H FH 04 40 b 98 25 9, Bt b
SIS, e BIVE R T4l A S WA M,
ATAR KA TR AR M, RN, MTX

FIVCR ¥ A7 28 3CPU 25 17, HoA 39 %0fE Y,
K562 20 i 2 — M bk 15 1 5 20 B 1 i o 2

e R R N e NI T N R S
RAE O MTX, VCR 0T LU K562 4 Jifd i 1 5
FiEFHET,

SER R IR AT R B MTX 4 VCR X £ 21 44 Jd %
K562 401 A 3% 78 HL A b 3 (0 300 i 7 L Bl G 15 3% 15t
[F) P OB TS 8, 5 R A 2 AT 4 A 1 U A L 25
WEARR, 5 MTX+ VCR TAER A 2544 K562
2 A 1 5E A RCR [ 2D, B MTX A+ VCR B3R 2L 2
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U8 F H T B ok MTX, VCR 1R A, 40 i 9 1=

B A B 45 SR 8 R, MTX 4 VCR XUk 21 41 i i
S K562 21 A I T 09 4 A I S 00 B TR AR R OC R

HRE3% 24 h J5, MTXA+VCR W40 40 i S 19
WA T K562 4 ffL, LUK AE T /B 1 04 12 1) K562 4f
M, 5 12 h ML EE EAA 35, SRFBLHaaM
FHE2E SR B A ST ME L TR MTX
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Ak H — B, UE B OB 21 40 i TS S 1 K562 41 Jifd 9
T S O B R B MTX, VCR fir ., 4

JiL 5 3 20 M P MTX A+ VCR K20 41 i 5 K562 40
MRAEF: 12.24 h 5 .G, /G, ¥ K562 41 g B 2 I
AL S B G, /M B 20 AR A B L B A
EARHEITE, 12 h J5. S W B L, 0 24 h A
FERRE.G, /M W40 12 h A HE £, 24 h W] B &
W%, B MTX B8 MTX+ VCR 2R AR 2T 41 i
TR R T R AR, EE RO T S W) K562
Y, R B, B VOR W R R A G, /M
1) K562 4 i 09 M 5 Bl & B 18] A9 SE K, R VCR
BT ok F R R ALY K562 4 M T BR 7E G./M
W, ORI AR 5 oA 32 20 0 A B 2 SRR R
F, 5 MTX AR 2040 i, VCR 2k & 21 40 g ok
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