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Effect of cryoprotectant | on the improvement of cryopreservation quality
of mice hepatocytes
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[Abstract] Objective To study the effect of cryoprotectant [ on the cryopreservation of mice hepatocytes, so as to
explore a cryoprotectant with better effect for improving the cryopreservation quality of hepatocytes. Methods Kun-
ming mice weighting 20~30g were as donors, an improved collagenase perfusion technique was established to isolate
the mice hepatocytes. The isolated mice hepatocyte were cryopreserved respectively with cryoprotectant | ( trial
group) and the standard cryoprotectant ( control group) in nitrogen liquid. Cryopreserved mice hepatocytes were
thawed at 0. 5 month, 1 month, 1.5 months, 2 months respectively. The viability, function and morphology of hep-
atocytes were observed. Results After 2 months cryopreservation, the viability of thawed hepatocytes in trial group
were (80. 18 £ 2, 44) %5 with trypan-blue staining, while the control group were (49, 71 £ 3. 51) %, there was signif-
icant difference between two groups (¢ =23. 64, P<(0. 05); the leakage rate of alanine aminotransferase (ALT), as-
partate aminotransferase (AST), lactate dehydrogenase (LDH) of trial group were(14. 03 £2.21)U/L, (15. 14
3.03)U/L, and (15. 11 £2. 10) U/L respectively, and the control group were (24,28 £1.96)U/L, (25. 44 £2,06)
U/L and (26. 22+ 3, 23)U/L respectively, there were significant differences between two groups respectively (¢ =
8. 84, 8.58,8.32; all P<C0.05); the synthesis of albumin (ALB) of the trial group and control group were (3. 24 £
0.18)g/L and (2. 56 0. 33)g/L respectively, there was significant differences between two groups (=9. 25, P<C
0. 05). There were no obvious differences in the same group of its viability, the leakage rates of ALT, AST and

LDH and synthesis of ALB at each stage of thawing ( all P>0. 05). Conclusion In this research, compared with
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standard cryoprotectant, the cryoprotectant | can effectively protect the mice hepatocytes from cryopreserved inju-

ry, mice hepatocytes can be cryopreserved in nitrogen liquid for two months with no changes in viability.

[Key words ] hepatocyte; cryopreservation; resuscitation; hepatocyte transplantation; cell viability

441 il #2 48 Chepatocyte transplantation) By T+
AT TR H RIS WA s — At a] i 24~
AR ] SO AT I AT SRR I I D RE SRR IR
BB Z A ERL, Ry 2k 2 AS YRR
AR TR TR L T —2migta ',

JHF- 440 L % R T DR 10 Bl 40 S 3 — LA PR A I
IRSEERH AT T RAEFROR A R 0 iR 7
Tk, B AN B AS AR G K R A0 R ) 7 R
BCR BRI FESEMER . A S AT S A UL i A
A ST — A A, 15 RR A Bl s S T A 3 K
1T A SRR S AN JH A0 MRS AR T DR T4
7T

ARSI DA r e R 2 R B 2 B sl P S B /N B
SRy JFE 240 ML AR TG D OB 0 0 G 5 AL, B AT
il LA R B ARL (DMSO) 2y F im0 M D47 70 14 1
FEWCHEAT ALV AR ORAT . IR LU 5 i T
g R i TR LR I B 2o F A RU W 1 B U 4 e
TR BUIZ IR AF TR RE B 4 DR AT VR AT I 40 T 285
W5 ) A7 T RE

1 #MREFHE

1.1 #H

LT #rRx & DA R R B 2 Be sh Y
BB/ INEOR AR AR AR T 20~30 g, BEREASKR
1L1.2 ARGRERNES KA FBEEBAA
R4 LA 2 4, CO X B R AF I TR AR
27 mL, % 10 % 84 1037 ) RPMI-1640 55380 Fom
A 3 mL [y DMSO., {fi DMSO [ &Mk R 10%;
(2) SR 2H VR A7 - SR F B A7 BC i 25 )7 19 LA DMSO

R TSI
1.2 ik
2.1 AR E HCEORE NS . DL

7500 B C B E LI EE ACR IZIUE YT A KK UIIT B
IR I I e s I I R R A% 2/ SR 22 2%
2 A3 Ok LU R Sk I B N W
WA, H 5 5428 R T EEER K LA 6~8 mL/
min F4 B D VI O SR TH AR IE . BBUT AT
I » 25 BR AT B I A SR T RS 4 2 40 Bl

[ Chin Infect Control,2009,8(4) ;232 - 236

PSS, il K B T 40 i B RUR T 4°CHA Y
RPMI-1640 1,28 100 pm J& T 9 5 12t 38 25 [ 40
oA e S 2T 2, 75 21 A1 M2 . 2K 20K 20 il B
W RPMI-1640 BE R Be% 3 U0 AR 0 (500 1/
min,3 min) )5, F PBS & t—# , FF F Percoll & #6
BEES.L (2 000 r/min. 10 min) J5 » F4 L1552 4 1%
FRILTE 2 0, OB 5 UUTE A 4N A 8 R A o8 4
B R ] AN S s

HEARAR 0 200 M B ) 2% B TR VR 1.0
X107 ~2.0 X 107 /mL(J5 %) « 1 40 M T H50% T 4i
g/ mL B = 4 KA AFANEL /4 X 10* B A 4 52
HAFE 45 0.7 mL, &1, Rl B BV 25 A W il (TB)
Yo FAH R A 22K A
1.2.2 ANRFF a4 R GE (D% 2 SCRA Y1
B AAEEE LA 500 r/min R E .0 3 min J5, 5
F2 BT S0 SIS R ALV AT S 6 AL A T TR
VLB A AL A 243k B Dy 2. 0 X 10°/mL, F IR A5 2 4 e
FIEAI 5], (e B VRAE, T 4°C T P4 30
min, FFUGA R » VR AR T2 0 R 1R 72 5 400 M 8
FEAH R SR G R AT
.23 ARFaENEHR FEHRMERE 0.5.1.1.5,
2N A B A5 2 VR A T 4 i ST B 37°C K
W HOE AR R L I 50 (500 r/min, 3 min) , 3 F
T AR T3 R A A A T3 5 Bk b
S AN, B T Y (o 45 00 240 160 355 23 1 440 Jif T
P

L.2.4 FFamExReinz ¥ EaRGEAeREIR
S V1 T 2 LB 3 ) EUARE S T T8 5 2% 32 0 4
%, BT 0090 pL Rl A /MR
A 10 p10. 4% TB Y (iR ). # B 1 ~2 min
S » IR EOR 435913 E500 4 RN SE 4 L 555 AE
YRR YL B L TS AN (B, TS Al = 3
2 fL R/ I A BB+ SRR S0 X 100 %,
1.2.5 JF40 0tk W & B 5 & 8 (ALT) R [T4
Z B A B (AST) ML B )L 4 8 (LDH) By 5 B &
M ¥ 2 20 A0 MR T R A RS RS 53 ) R
PEATREFR T TR SR 24 h )5 20 S A M E i .
HL 7170 B AE AL B AL € ALT,AST #1 LDH
PV



o 234 - of E R R 2k 2009 4E 7 A45 8 %5 4 ] Chin J Infect Control Vol 8 No 4 Jul 2009

1.2.6 fF#8 i i % & B (ALB) & & #8472
H4 2 ZHH 20 LT R A I S SR 3 el SORE R AT 8
IR I TR 24 h 50 B g i, A 5
7170 BYLEAR PTG ALB W B .

1.2.7 e A% M Olympus )8 AH 22
A=) B AU B SR I A A T 2 AR Ak

1.2.8 St 4 E AL £5 &
T 25 A Z B FL AR I AEAS ¢ K36 s R — 2 45 Bif
B L SR A F RS

2.1 AFompady o B oAl T A

AC0X10)

2001 FFAM B A AR SEIG DA R E T
253 B AR M, B B340 R AR AR 40 M, S5
RPESF 435 ) JF AR 7 2R A (80 £ 10) Y0, FE Y688 T J
WL F) /D B 2T 40 it S 4l e Ao 42 Percoll 43 B
VOO BE B i o T 200 R 1 3 2R B 3 L Y AE 90 %0
PL b 685 U AS UL 4 0 25 2% 5 M 240 O B -
2.1.2 AW BEA  HHZEDME TR B
JHAN M 2 BORUTE S A ¥ 50 B 52 BRIE s R E » i 5t
TR AT 2B AZ A7 E H AT UL OSURZE 2 DL LA F
YRRLEE SR 2~4 h 5 n] DLIRE , 31 2 iR, 40 i AR
AR EGIEIE 5 2 30 TE | i A AR S5 T XU 2
B2, 24 ~48 h U BE A= K B S SURZ I 440 i
E—AH %, WWE 1B,

= ? # 3 * |
3 8 'J‘i BN ' S

BB S AR B A

Figure 1 Fresh isolated hepatocytes and sticking hepatocytes
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Table 1 Comparison in viability of hepatocytes before cryopreservation and post-thawing between trial group and control group (%)
2H 31 PRI ;
i BT 0.5 4 H #7141 HA7 1.5 4 H W7 21N
SEEG I (n=20) 91.20%2, 31 80. 622,62 81.21+2.20 80.31+3.03 80. 18+ 2. 44
XHRZH (= 20) 91.20%2. 31 51.21%3.10 50. 63 £ 2. 66 51.57 £3.96 49.71£3.51
t 23.29 23.50 22.42 23. 64
P <0. 05 <C0.05 <0. 05 <0.05
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Figure 2 TB staining results of different hepatocyte thawing periods between trial group and control group
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Table 2 Comparison in hepatocyte leakage rates of ALT, AST and LDH before cryopreservation and post-thawing between
trial group and control group (%)
. o S SR
mx Al et U054 WG GELSAA W2 A
ALT LI (n = 20) 10. 66 £1.37 13.52£2. 10 13.65+2.03 13.10£1. 81 14.03£2. 21
Xf BEZH (= 20) 10. 66 £ 1. 37 23.44+1,.83 23.69+2.07 24,1442, 22 24,28 £1.96
t 8. 86 8. 85 8.78 8. 84
P <0. 05 <0. 05 <0. 05 <0. 05
AST LI (n = 20) 11. 67 £2.36 14.84£2.56 15. 02+ 2, 84 14.76 £ 2. 43 15.14£3.03
XFHRZH (n=20) 11. 67+ 2, 36 25.28+2,50 24,96+ 2,98 25.09+2,77 25.44+2,06
t 8.51 8. 60 8.55 8.58
P <0. 05 <0. 05 <0. 05 <0. 05
LDH PG (n=20) 10.98 £ 1. 66 14.65£2.24 15. 05+ 2,54 14,84+ 2,01 15.11£2. 10
XFHRZH (n=20) 10.98 £ 1. 66 25.87+3.09 26.16+1.97 25.98+3.19 26.22+3,23
t 8. 21 8. 18 8. 20 8. 32
P <0. 05 <0. 05 <0. 05 <0. 05
3 LIS R TRAE R ORI G R A 3G 5% 24 h &80 ALB BE 1 9 Lb#k (g/ 1)
Table 3 Comparison in synthesis of ALB of hepatocytes cultured 24 hours before cryopreservation and post-thawing between
trial group and control group (g/L.)
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X HEZH (n = 20) 3.60£0.21 2.60£0. 30 2.51£0.50 2.58%0. 46 2.56%0.33
t 9. 35 9.12 8. 94 9.25
P <0. 05 <20. 05 <0. 05 <20. 05
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