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Abstract

BACKGROUND

The immune rejection of the recipient is the main factor
affecting the therapeutic effect of hepatocyte transplantation,
and ultraviolet can cause immunosuppression. Appropriate
intensity of ultraviolet irradiation can not only reduce the
immunogenicity of hepatocytes, but also avoid excessive
damage to hepatocytes caused by ultraviolet irradiation,
so as to better preserve the stability of hepatocytes and
cell synthesis function.

AlM

To investigate the effect of ultraviolet radiation on the
immunogenicity and biological activity of primary adult
human hepatocytes.

METHODS

Hepatocytes were isolated from benign adult liver tissues
by collagenase perfusion and divided into a control
group (0 J/m’) and four experimental groups with
different UV irradiation intensities (200, 350, 550, and
750 J/m?). Trypan blue and CCK-8 were used to detect
the cell viability. Mitochondrial membrane potential
changes were detected with JC-1 dye. The proliferation
of recipient T cells was determined by mixed lymphocyte
hepatocyte culture (MLHC). The levels of albumin and
lactate dehydrogenase in culture supernatant were
tested.

RESULTS

The viable rate of newly isolated hepatocytes was more
than 90%. CCK-8 detection revealed that the viability of
hepatocytes in the 200 ]/m” group was the highest, which
had no significant difference compared with that of the
control group, but was significantly higher than that of
other experimental groups. In the presence of JC-1 dye, the

2020-08-08 | Volume 28 | Issue 15 |
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hepatocytes in the control group and the 200 J/m” group
mainly exhibited red fluorescence, and brown (350 J/ mz),
yellow green (550 J/m?’), and green (750 J/m’) changes
were noted with the increase of irradiation intensity. The
OD value of the 200 J/m” group was the highest, which
had no significant difference compared with that of the
control group, indicating that the membrane potential of
hepatocytes was stable and the cell activity was the best;
with the increase of irradiation intensity, the membrane
potential of hepatocytes decreased significantly.
The MLHC test showed that the 200 J/m’irradiated
hepatocytes had a significantly reduced lymphocyte
proliferative ability compared with the control group,
while that in the 350, 550, and 750 ]/m2 irradiation
groups was increased. Biochemical test showed that the
level of albumin was the highest in the 200 J/m* group,
which had no difference compared with that of the
control group. On the third day of culture, the secretory
and synthetic functions of hepatocytes were in the best
state.

CONCLUSION

Ultraviolet radiation at an intensity of 200 J/m’ can
reduce the ability of adult primary hepatocytes to cause T
cell proliferation, while the vitality and synthesis function
of hepatocytes are well preserved.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JEHALRFI G, B KA T ()L E5MET, ASONEA
Al (5)EAMT, KR A .

1.2 =375 %

1.2.1 3 S0 BURBEFARVIBR IS H L. Nidbr
HE: (DR RS S A . B 2. Mo
5, PRHLIC A 0 245 AT 4L Q) <602, 1A EE
(serum albumin, ALB) >30 g/L; (3)JCHHIE 2 &Yy, @)~
JE I 300 M s ra oy B, R TE i 44
J5i30 min PN 73 55 A4 .

1.2.2 F3e5-40: FRAEEE AR IS Bt 0 AT A 2 Jusit B
410 J/m?), 44 SZAH (53 528200 350 550F1750 J/m),
SHMT ThZe i e, FEG 50 5 ey B B ()42, % B 2H 4
AN S 2 S 55 FEE Xt 9L ) B IRE 8] 23 0 24 4
6418 min.

1.2.3 I 2 e sy & Ao sodl: TR S50 R I 2H 28K
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T B PR 20 i A 1 4 3 4 .

1.2.4 & 2m AR B 0K B0 53 B YRR 23 B .
1.2.5 %904 A 32 AT 2m B 5 T 2 B 35 Fe £E 9 6 FL I
[CCK-8FIE G itk 41 B 41 e 3 7% (mixed lymphocyte
hepatocyte culture, MLHC)5L46 180 50A 75 3% F 7S FL
(A L 25 B R RS Iy, DA 1 rp o SR AR T (ke
N311 nm, FEYREE 2 ST0 A A ELEE 210 cm), 1253
BRI MR R B AT RS S, Hepr i R I B 37 C
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U, Q) FREFEMI. 3. 5 d, #E S RAME A S IR RT
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8 10 pL, 4 h; Ji1100% DMSO 100 uL/fL; (3)EEFR1(450
nm)Fl].

M WA T RE AR 4k FFAE S 7233500 g/mins
028 min, HU_F3F H B AE A SUS I ALBKF-.

St AR FrA LI EdEY imean+ SDFRIR, K
FISPSS 17.0G0 tH A HEAT B 70 M, & 20 1R) 22 57 LU L
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2 FR
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MEZE>90%.

HBe N MiET, RREEERE, L5, MR
F&, KAL) 2 WG4 aa G EE, 400 b B % 16 £
TEAR . (R0 ARG K, 48 hJE rTIA £80%-90%(1)
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S, TWEEZC TG B 2R PR,
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T IH R X, BE T A L. 4T e A 8 R ()
Xof A B3 5 A B 5 e R L, AN [ i SR A
R i 35 75 8 L RIS R d i, BEE5K200 Im* G R 5
Xof HEZE A LU TG Y 2 22 e, T G A 2L 0 k5 .

2.3 FINER A IS B AT A LR A R LA IE R
JC-ITELRRIMAR IR L R TR AR, B AT (5, I T R
1A, BRERETOE. TG TR IR R SR 200 J/m?
[ HT4H I ALL 656, B R R 3K, i 2
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xR 1 ANEEEEIMIREREISFRITE T BiREER

FFBRSEE% 0 J/m? 200 J/m? 350 J/m? 550 J/m? 750 J/m?®
1d 100 104.11" 88.312 71.14 51.70
3d 100 102.28 59.68 45.67 35.53
5d 100° 89.14"34 54554 38.37 35.48

'F=7.687,P=0.082;F = 17.989, P = 0.001; °F = 8.311, P = 0.069; ‘F = 36.919, P = 0.000.

1 XREANLEIMEMBLARTFBIRR S RGBSR E(200%). A, B, C: A HIGM AR IS, 3. 5K; D, E, F: 2DRIAH2200 J/m™ &4

IR EREFRIUEE . 3. 5K

I F (E2); B R IR I A AE K, SE3 K40 s
R R TR B1180%, 4 IR T 3R A 2 B[R] A RE K _E 7T,
L HLAT AR 08 FE (B13); iR 28 S R HLAL AT 4 5y
F(El4); 1 B BE A R TR (] A AE K, 20 MR LAy 2 R R
.

NE— 0 ] B SR AN A R 52, AR AR SRS
A AT IE(590 nm)FIZRE T (530 nm), T L
PIEHIODIA L 4k (5 LI ODAAE 1 LU E(72). SEAMEL
R 200 J/m’J (1 LU AR S5 R, 6 BF P40 RS Fh 97 i, 4
T B e, T RS B R R O, A PR L S B 2 e,
ZR . BEA IR R, A0t AT R R, (RAE
200 J/m’HESF5RE N TG R T
2.4 MLHC %3 CCK-8515013 Hi 48 A28 HE I Jm 15 9%
FVRIER e, EHEAT SN IR 5 1 52 28 L RIEAT
MLHC. L3783 dJi kil A [5) 8 3 2 R IO DA 43
150 J/m®> 1.45+0.06; 200 J/m®, 0.8040.04; 350 J/m’,
1.77+0.03; 550 J/m’, 1.76+0.10; 750 J/m’, 1.7140.07. 4
SCHG L IR, 2N RIS (14 A, FAAMLHCK:
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TS24 bk L BT (A FFF 40 B S S, SR L AR e et
[FIFMHCHUE (¥ 52 2 66 77, (H R F1200 J/m’HEF 2
(A A 5 ) Sk R A M S A e 0 T B, S R B
X 5 =2.787,P=0.012), 1350 J/m*. 550 J/m’. 750 J/m’
EELIN) 51 B Ik R A e S B R ) P .

2.5 3 P8 LA Fo B S 4 4L T8 LA 40 AR TR ) 35 AR B U] 4
BEA IR AL KINH1. 3. SRA LI B
FIEE F1(3R3), 200 J/m* AR A B (KPR o 10 Bl
4, BB TR SR EE (MG R, FFAE & i Th e T B

3 11iE

B 2090 AlessandriZE!" 5 Ribbert& & AT
HCTLCR, HCTEARA 18K, HATHCTEAfAR)
Il RARIE AT 14011, 553 8 BHLL 2 AKF T BE, Rtk
e, HEA IGIRTORNIE S B E B THCT/E 53 58 2 I
REEM, FERAEN SRR A R AE M B a7,
T TN RS A A M B RS M AN RS A4 M i r 32 ) S
HE R SR AR T UK AR 1) A2 i (R,
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RIMIANEE ARSI BT BIRR AT

1EF¥031E] z 7 Bﬁgﬁﬁ% 7 z
0J/m 200 J/m 350 J/m 550 J/m 750 J/m
1d 0.881 +0.06 1.106 +0.05"* 0.757 +0.08' 0.731+0.09 0.666 +0.02
3d 0.922+0.12 1.115+0.15 0.686 +0.21 0.635+0.17 0.565+0.15
5d 0.931 +0.21 0.966 + 0.24° 0.654 +0.08 0.5665+0.05 0.434+0.11

't=221,P=0.011;%=0.749, P = 0.448.

SR BI DMMIDEENTE

IR B7E] 0 J/m’ 200 J/m’ 350 J/m? 550 J/m’ 750 J/m’
EIPN 28.45+0.10 30.21+0.09 26.92+0.12 18.38+£0.14 15.76 £ 0.06
BEBS(U/L) ESCIN 38.62+0.11 39.10+0.07 31.52+0.10 22.32+0.13 21.01+0.13
5K 28.89 +0.05 26.25+0.05 26.92+0.10 17.07 £0.07 11.17 +£0.08

200 J/m? 350 J/m’

550 J/m? 750 J/m?

B 2 AEREEIMLRGEIEFEIRTBIREELIEIZ/L000x).

BAF SEAE S AT e AR P A ThRE VT LAVE S e MOAEVE™. DRI LA ] CRAUET 73 25 0 20 58 2R LA 11 Al ot
M52, ELHEBAIAE . T-regZUfl. WICIRANMA EWEA MR BTR AR E KAL)~ E Th e R AR b 2. A
AT DA o 20 i B R P i SO I A R PR R ORI e R P I R R VR VR B 20 ) N SR AR A
X TRE ). R 2 5 AR RN 2, 7T R i S RryE #2>90%. LA It AR K R
LA S RN AR RO SE T s R e T P s AU 0 56 4 8 IR SR S 5 R Jn R LA I TR 25
A B SN AR, X ONREAE S e 2 MIGEE [T, AR TR s, HOABUN IR RS
SR SV St LRI G200 J/m’)Ab 3R D A -5 0 B A L BSOS 0 B

BT B A B 2 40, MR S8 BER RN EE A LBRIF M & I RE, 45
P, R A Nl I T B AT 30% Al SRR B AR R ST200 J/m® (R4 LAE 35 97 583 R 1T
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550 J/m’

B 3 ANTREHRIMNIRGEIBT BIRFEIREEMIHIE100x).

0J/m?

550 J/m?

4 NEREHRIMIRGGIETTSE5R AT BIRREBIHVE100x).

HEA G T BERE, fim XA, pEE R mE
R NN

T 584 ] DU B A DN AT 4%, AHEFi N
T HINER IR R SR 0T T2 B R M RS T T 22 A R, DA
CCK-8EA M AN /7, 200 J/m™ 58 7R B 5 %40
JRLTE AN AN K, 5t REZE T B 5 22 5, (LR o U ik

J3aishideng®

200 J/m?

750 3/m?
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350 J/m?

JE FRIHE NN S RN 8] ) SE A 20 7% 70 IZ R BEAIG, BER SR
MR IR R A AT — S 53405, T 2 I ] R S 4
JFF 200 0 FA) 3 T A R RE R .

AR R, RIS IR AN S R A W U, SR
T4 HLREE L2 1 XS S A R F 2 T e D2 B SRR
(1, BB SN A T REIRZS". BRI A 1 3
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1, R I B F 7 77 28 AR IR 58 FE 200 J/m i 5
frkesE, MRS Rif, HIER2158 LR A B
Ak, it BF 22 e A7) R S ) P 4 I MRS S P At B
RS B B4R O, S LA I Z2 BE AR K, M RS 1, A
JE B R R

A SCHRP R FIMLHCSE 36 DFA (A 25 I 40 M ) 4
P JELE RN AHIE TS R ) 4R 2 B B B, oAk
PR 2 41 fid(antigen presenting cells, APC)IIAFLE, /&
ST AT M [E] 2 R A SR PR A . i Ab B S 4l A
Tibk EL 40 fa VR 5 35 7, 3 T4 M 1 38448 VP A A [ R 4
S 5T T M D B DR KD, SR BN A AR IR
SV AR AR, AR 3t 2 R M H CH J5 1) S e b 2
RE . AELAS [ P HEL S 5 B0 FFF 400 S 2 R P PR s il 2
ZE5EI0, R IN200 I/ RS 4 AT AR 51 RS bk ER 40 e 48
RE )T B, Ut B 200 /N 7] B 56 A 2 Ak R 1) 4 i %
JEPE T, 1H350 J/m®. 550 J/m®. 750 J/m*4LEA T,
Al e S A BRI SZ 45405, 28 1 AH N BT R B2 A oK
Venkateshan“5 & SMF 72 & I 58 AN IR T4 i f5 51 T
HMIE, P2 A CDA+TAHM 73 WA 20 i K1 1L-10, {HAS
IIUAIL-AFNTFN-Y; 5540, Bk 2 B/ 5 W 4 RO AR S TR 20
MAENAPC, AN G, BEAPCIUNFHHE AT
ANH, SR R AR B, JE I AR BE G S T
YR A3 A U, APCIEVE R A, TR TS A6 32 B,
Mok T Bt 52,

2 BRTIR, 200 J/m® )48 AR BRI DL
AR I S S, HAEXANSREET, g /)
A R Re A3 BV OR B, W AL 45 BT ES 5 1
HCTIE AR R sl S Fl e — i = 3L

=]

AN

X&

ot

JHF4 i # A (hepatocyte transplantation, HCT) /& V77 T 5
AR E A TR T, BRIE 2 R m HA 2, H
SR TP HE R R R FEHCTY Y A EEE R R, AT
/0 AR SR, I PRANAN S FH DR 8 1) S 2 |
TN AR, A SE0IE SE 58 AR AT ] RS S i, ANid
KA R F R DN AT, I 4 anfe] -3k —Fh-F
17, BR RE A ARG 20 B G 28 iR 1, SR ke 4 58 200 4
JOFRp i FEATT, AT DR A FH- A B PR AR 1 AT 4
FCIIRE. B UL T-HR0E & 58 AN IR S i BE BV ] LA )
XFEITRUR.

L
AT FE I 2 R A e AN R P SO0 IR SR 0 A SR Ah 2k
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558 P R RE 5 AT L (9 S ], SO E T SRR Y
R PE AR T S 40 B D BE. JLR LR I il LA SR AT
LA RN R T A TE . SRR A G
J B 5 AR 2 08 B M PO SR 3K [ A
PORTHCT A PR L FH AT e ) fresdt A .

e g=l

3 S A R 1 R AN IR 9 R, AR T — 9 R R ]
DA P ) S B 8, L S PR D ) A 3
NS EE D B RO, SEX — A Fnn] LA S 4R AR
AR, T D B S G B FUVEI 751 S .

LET %

AT AR IR B R AR A2, 20 R A
JiR B RE 24y B A 3 N JE A 4R, 43 Jant B2 (0 I/
m?) A1 PG NS [ 5 5 2 b2 R 2 (493028200 350,
5501750 J/m’), & 4L HE4E JRICCK-8 1kl 4 A fr) ik
715 JC- VR 2R A JE i A7 ) A8 Ak, 38 I 2 't ¥ it B ]
DA SRR A AR AL T B 4B T2, Fa e bR sz
ODA i — 0 AL AR FE B, ELHER A Ik 40 i 4
i 3% 7% (mixed lymphocyte hepatocyte culture, MLHC)#:
INZE A0 FHHAH L PR 51 S bk A0 M M 5 R R0, 4 E 3))
AR A3 A ASORS U4 PR 1 2 ) D e AR TR]
RSN E 2856 FH- 40 B PR 52 1

AW FEIEATE B 5256 B 1, B eI 4 BokIE T R R
PR TR YIRS AT A0 H, 525 0 96 Jeis R 7
90%LA_L, 7E200 J/m™ KAk B RS 4, CCR-8KAT
NP ANE R A E SRR T 2R JC-1E M
PRI N WL T LI A B bR A B Ak T 4G AT
TN T AT R A R 5 1 AR AR S T AEIR —
EFE N AP B A R (A I RE; MLHCSEE A
T T IR SR R gn s s RIS, B St
S 5L T8 A P S 5 P8 DU P40 A DU 7 PP 4 P P09
TER. AL R, AT, AT 4NH A A RE
FIU8ES, FF HRIUT40 51 2 ok B 41 i 186 5 e 7 hn 5,
XA R R R0 B 52 45 3808 1 400 A 2 U5 11 Bt iR
kK.

IR K28 SN T RT BRATG TR A 5 1 Ak E 2
SR [N REBLT (I R A AT AR BRI 0 BB
HLALAARE T, T ERAIE 1 0B D RE R IE A%, i A
WFFAUESE 138 24 )R AN A 7T 5 S R4 T 52
XL BB VFRTHCT I AR SE AT — € BB AL
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FE A DN AR — 0 Ut B G TN RK BT 5L 7
e 52 PR 2R S P B 355 R R D2 M2 K T 4 A
T2, JE— Wk TOE SRR T 4 i R A W) 22 AR 5
M, T ) EL S B B H AR R AL
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