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Trehalose in C3A hepatocytes hypothermic preservation

Qin Jia-sheng', Gao Yi', Pan Ming-xin', Wang Yan?, Jiang Ze-sheng’, Mai Yan-xing®

Abstract

BACKGROUND: With the application of bioartificial liver in clinic, a convenient, effective, practical protection of bioreactor loaded
cell viability and function method, and the design of proprietary bioartificial liver cells with hypothermic protective solution are
urgently needed.

OBJECTIVE: To verify the effect of trehalose as cryoprotectant in 4 “‘C C3A hepatocytes hypothermic preservation.

METHODS: C3A hepatocytes were preserved in different hypothermic preservation solution for 24, 48 and 72 hours at 4 ‘C. The
following preservation solutions were tested: 1) Dullbecco's modified Eagle's medium (DMEM), 2) Lactated Ringer's solution, 3)
Lactated Ringer's solution with different concentration of trehalose, 4) University of Wisconsin (UW) solution. The viability of
hypothermic preserved C3A hepatocytes, index of cellular damage, oxygen-derived free radicals metabolic capacity of
hypothermic preserved C3A hepatocytes after warm-reperfusion, and the apoptosis was observed by dual fluorescent staining
method.

RESULTS AND CONCLUSION: The viability of hypothermic preserved C3A hepatocytes, index of cellular damage, and
apoptosis were different in different groups. The indexs in Lactated Ringer's solution with different concentration of trehalose
were significantly better than Lactated Ringer's solution, but inferior to UW solution (P < 0.01). Such parameters in Lactated
Ringer's solution with different concentration of trehalose and UW solution were no significant difference with Lactated Ringer's
solution (P > 0.05). Trehalose in C3A hepatocytes hypothermic preservation can effectively lessen hepatocytes apoptosis and
depressed the extent of ischemia-reperfusion injury, thus, trehalose is the effective and important component in hypothermic
preservation solution.
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Table 1  Cell viability at different time points in
different concentration trehalose treated
groups and control group
(x+s, A)
Group Oh 24 h 48 h 72 h
Control 0.40+£0.02
Dullbecco's 0.03+0.01 0.01+0.00 0.00+0.00
modified
Eagle's
medium
Lactated 0.13+0.03 0.08+0.01 0.01+0.00
Ringer's
solution
0.1 mol/L 0.22+0.02°° 0.15+0.03™ 0.13+0.02°°
trehalose
0.15 mol/L 0.24+0.03%° 0.17+0.01% 0.13+0.02°°
trehalose
0.2 mol/L 0.18+0.03°" 0.13+0.02® 0.10+0.01%°
trehalose
University 0.37£0.03 0.34+0.03 0.21+0.16
of
Wisconsin
solution
P < 0.01, vs. Lactated Ringer's solution group; p < 0.01,
vs. University of Wisconsin solution group

TRAT24~T2 hAN )R i g 8 B 40 5 LR
A GV AL AH e A s DB B T IE# (P <
0.01), HLL0.15 mol/Lifk i 4H 54k . (B[R
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0.01),
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10.15 mol/Lik AL Tai= (P < 0.01), Bl
TRAFIF AR AE K, £248~T2 h, AS[FJK BT g b
M R H BT AR B AP <
0.01). BRXTFEZLAL, UW LB [A] 4 5 4
& 21 7 S 3 BB R (P < 0.01).
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Table 2 Changes in aspartate aminotransferase levels at
different time points in different concentration
trehalose treated groups and control group
(x£s, nkat/L)

Group Oh 24 h

Control 30.46+13.00
Dullbecco's modified Eagle's medium
Lactated Ringer's solution

425.62+103.89°
76.07+12.02°

0.1 mol/L trehalose 54.18+8.42°
0.15 mol/L trehalose g 42.64+7.13%
0.2 mol/L trehalose 61.76+7.22°
University of Wisconsin solution 42.51+10.04
Group 48 h 72 h

Control

Dullbecco's modified Eagle's 1152.35+76.43° 1 277.37+98.34°

medium

1 099.84+64.05"
232.21£12.14%°
223.16+21.80%°
229.71428.02%°

38.21+6.52

261.27+13.50°
133.69+16.15%
117.14+9.81%°
137.66+17.94%°
59.45+11.17

Lactated Ringer's solution

0.1 mol/L trehalose

0.15 mol/L trehalose

0.2 mol/L trehalose

University of Wisconsin solution

P < 0.01, vs. Lactated Ringer's solution group; °P < 0.01, vs. University
of Wisconsin solution group
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Table 3 Changes in malonaldehyde levels at different time
points in different concentration trehalose treated
groups and control group (x&s, pmol/g)

Group Oh 24 h
Control 4.83+£1.33
Dullbecco's modified Eagle's medium 29.86+1.30°
Lactated Ringer's solution 22.81+1.54°

12.67+1.66%

12.92+2.03%°

14.92+1.98%°
7.71+1.50°

0.1 mol/L trehalose

0.15 mol/L trehalose

0.2 mol/L trehalose

University of Wisconsin solution

Group 48 h 72 h

Control

Dullbecco's modified Eagle's medium
Lactated Ringer's solution

0.1 mol/L trehalose

0.15 mol/L trehalose

0.2 mol/L trehalose

University of Wisconsin solution

33.93+2.09° 33.78+2.19™
30.5442.617  34.44+2.10™
22.71+2.22%°  33.44%1.70°
23.7242.90%°  33.25+2.44%°
24.18+2.46™ 33.71+2.26%
11.011.92°  14.21+2.23°

P < 0.01, vs. control group; °p < 0.01, vs. Lactated Ringer's solution
group; °P < 0.01, vs. University of Wisconsin solution groups

TRAT24~T2 h{FJ45 SR AL T 1 5 B 38 350 B 4
B E T (P < 0.01); RA724~48 hFLERENMKE IR 5
AR s A LB T R A B(P < 0.01); fR4£72 h
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AN 7 S e B R (P > 0.05).
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trehalose
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trehalose
group

University
of
Wisconsin
solution
group

Figure 1 Morphological changes of apoptosis between
different concentration of trehalose group and
control group (x400)
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