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Abstract

AIM: To investigate the effect of ®-3 polyunsatu-
rated fatty acids (PUFAs) on hepatic tight junc-
tions and liver regeneration in rats after partial
hepatectomy (PH)

METHODS: A rat model of 70% PH was used in
this study. Eighty male SD rats were randomly
divided into sham operation group, PH group,
PH + low-dose ®»-3 PUFA (1 mL/kg) group and
PH + high-dose w-3 PUFA (2 mL/kg) group.
Serum samples were collected to measure the
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levels of total bile acids, total bilirubin, alanine
aminotransferase (ALT) and albumin on days
1, 2, 3 and 5 after PH. Tissue samples were col-
lected for detecting the expression of hepatic
tight junction proteins (Occludin, Claudin-3 and
Z0-1) and PCNA (a parameter reflecting liver
regeneration) by Western blot. Tissue samples
were also collected for observation of structural
changes in hepatic tight junctions by confocal
microscopy.

RESULTS: In comparison with the PH group
on day 1, the levels of total bile acids (181.2
63.9, 166.7 + 68.9 vs 228.9 + 37.7), total biliru-
bin (13.5 £ 8.8, 7.6 + 0.1 vs 25.9 £ 15.3) and ALT
(1042.2 £ 179.7, 901.4 + 182.3 vs 2703.9 + 130.0)
decreased significantly in the low- and high-
dose @-3 PUFA groups (all P < 0.05), whereas
no marked changes in the level of albumin (27.2
+ 1.1, 29.8 £ 0.9 vs 30.5 £ 1.2) were observed.
Compared to the PH group on day 2, a signifi-
cant decrease in the levels of total bilirubin (6.8
+£9.2,61+200vs17.7 £1.1) and ALT (452.8
258.5, 499.8 £ 155.9 vs 1 466.5 * 30.2) was noted
in the low- and high-dose w-3 PUFA groups (all
P < 0.05), whereas no marked changes in the
level of albumin (26.8 £ 0.4, 27.7 + 1.0 vs 25.7
0.6) were observed. The expression of hepatic
tight junction proteins (Occludin, Claudin-3
and ZO-1) increased significantly on days 1, 2
and 5 after PH (all P < 0.05), and liver regenera-
tion was enhanced significantly on days 1, 2,
3 and 5 after PH (all P < 0.05). Treatment with
®-3 PUFAs promoted structural restoration of
hepatic tight junctions.

CONCLUSION: ®-3 PUFAs not only promote
the expression of tight junction proteins and
protect the structure of hepatic tight junctions
but also promote liver regeneration and protect
liver function in rats after PH.

Key Words: »-3 polyunsaturated fatty acids; He-
patic tight junction; Liver regeneration
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EAGR

Fik: RAXRAT0%M kA, § SDR R
SO RRAAG AT R4, T0%AF ik 2t B
8. DA Zw-3PUFAZL(] mL/kg)F= K # =
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£R: K51 d, 5afBaartis, o-3PUFAL
A B B2 (181.24+63.9, 166.7+68.9 vs
228.9+37.7), ¥ 24 £(13.5+8.8, 7.6+0.1
vs 25.9+15.3)AALT(1042.2+179.7, 901.4+
182.3 vs 2703.94130.0)3) 2 % KK (P<0.05),
B & 8((272+1.1,29.84+0.9 vs 30.5+1.2) &
R R RE2 d, 5 BAMILE, 0-3PUFA
20 B AR £(6.849.2, 6.1+2.0 vs 17.7
+1.1)#2ALT(452.8+258.5, 499.8+155.9 vs
1466.5+30.2)3% B F K1%(P<0.05), & & @B
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-3 AR R (0-3PUFA, 7 ih 4 6 S04
W, fb5: 16D A0043)IH 17 #8 [H 2 AR U R LA
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VISR iEREAT, VISR K RZent, dd, £ A4
FEAR

1.2.2 FFhsemlE: S0 FHUIBRAREL.
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R 1 KE70%FFLIERAGINS B IEHERHVEEL (7 = 10, mean = SD) mia LB
AR AR AT A

REHE : BB TR (umol/L)

BRFAAE XHRLE INFIE0-3PUFAZR ARFIE0-3PUFALR
1d 11.2+0.8 228.9+37.7° 181.2 +63.9° 166.7 +68.9°
24 15.7+2.3 93.6+12.6° 173.8 +58.5° 156.1 £59.1°
3d 14.1+1.5 81.7+27.1° 72.3+47.1 82.6+47.9
5d 13.6+1.8 42.6+6.1° 52.0+30.1 41.6+26.1

°P<0.05 vs BFARE; °P<0.05 vs WIBL.

R 2 KEBE70%FFLIBRAGINE BABLIRAVZL (7 = 10, mean + SD)

REHE : BABLI R (umol/L)

BRFAHE NIRLE INFIZ20-3PUFALE  AFfIE0-3PUFALH
1d 1.3+0.2 25.9+156.3° 13.56+8.8° 7.6+0.1°
2d 1.2+0.1 17.7+1.1° 6.8+9.2° 6.1+2.0°
3d 1.2+0.2 40+1.2 46+84 4.9+3.1
5d 1.2+0.1 3.1+0.2 1.8+£0.8 1.4+04

°P<0.05 vs {BFARA; P<0.05 vs WIBLH.

& 3 KEB70%FFIBRARBINEALTEYEY (7 = 10, mean + SD)

S ALT(U/L)
L =e— R4 INFIBo-3PUFAE  ARIEo-3PUFAL
1d 71.8+0.5 2703.9 + 130.0° 1042.2 +179.7° 901.4 +182.3°
2d 67.2+3.2 1466.5 + 30.2° 452.8 + 258.5° 499.8 + 155.9°
3d 62.5+3.8 256.6 + 25.4° 211.7+51.3 178.2+415
5d 68.3+2.7 112.8 +49.4° 90.7+12.8 87.9+19.7

°P<0.05 vs B3 ARZH; °P<0.05 vs NIRZH.
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i, ARAE S AR, AR B SR KR S BT R,
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Grilof 2 5 B (P<0.05), o-3PUFA4] 5% 4]
PRI RS, vt 2 22 ¢ 1 3% (P<0.05), K&
0-3PUFA4L 5 /Ml o-3PUFAZLLLE L4112
ZE (K 1-3). ARJ5 % I R] AU 18R FE 5 2 TR
LR TIC G vl 2 2 7 (3R 4).

22 A% EEBER AL SETFRYLE,

P K, KRS
Wt A B A o-3
% R b Fa B B Bk
ST 37 ) i P K
JE BT Bk, 35
LURRE 3 )
W A& g, A A
BR3P T2 4.



2530 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHEHEIEIVZYE  20114F8E280 195 2485
LG = 4 KE70%FFIMRAGIEEZEEEVE (7 = 10, mean + SD)
AAR R 8 F
RKE R AR

X KA K
i X RGR -
#H 0-3 % Riafe
B Wy i, KA 70%
KBTI R ALY
MFARE T AL
TR A5 M0
I R g I e % %
i A Ao T B A

Yo,

AEEE \ BEB8(g/L)

BFAE XHRE INTIEw-3PUFALE  KFIEw-3PUFALR
1d 35.4+0.8 30.5+1.2 27.2+1.1 29.8+0.9
2d 36.1+1.2 25.7+0.6 26.8+0.4 277+1.0
3d 35.8+1.1 26.3+2.0 26.8+2.3 243+0.7
5d 36.2+0.7 26.8+0.7 27.9+0.3 29.8+0.6

ARJG1. 2815 dffjOccludin. Claudin-3F1Z0-1
A R 3 FRR(P<0.05), RJF3 difJOc-
cludinflClaudin-3 45 7 [ 02 . 7% F#IR(P<0.05),
ZO-1 481k, S5xF B4 LLEE, /Ml o-3PUFA
HARJG1FI2 dffJClaudin-3FZO-145 A&k 3%
B 1(P<0.05), KJ55 difJOccludin. Claudin-3 !
ZO-1EE 1R IE B E I INP<0.05). 5xt 4L LR,
Kl Eo-3PUFAH ARG dFIS difjOccludin,
Claudin-3F1ZO-14 13K 1A W 3 1 1 (P<0.05),
ARJ52 difiClaudin-3F1Z0-17K [ %35 W2 84 n
(P<0.05, 1).

2.3 BRI 55 ik kG LE M A E AT DB
Ji, WOGLHR A WA NSRBI, X R4 mT L
SRR R PO R IR BRI, HESIRR B R
BL. /Nl o-3PUFAZL n] LS % 11980k
Yt BEA N, & RIESEHES, KELREE
. K e-3PUFAZ n] LS % & 1980k
L5 LG NS B, R TR A (K2).
2.4 M XTRA R, /Ml Ee-3PUFAY ARG
2. 3HI5 dFPCNAFKIA N 19 IN(P<0.05), K
Ho-3PUFAA ARG 1. 2. 3f15 dIIPCNAKIL
BE R INP<0.05, K1), HxFEALLE, K5&
IS ) AR JHE /A T f LU R vy, vl 2% 22 7 3
(P<0.05, K13).
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