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R OF: AR ISR XK B AF RS R A G AT A R 2 1L-6/STAT3 S5 R, Hik RN 14
CHFIBRAL) WA (Ve ORA7 | h S o AFRSARZE) AN T4L (Y2 OR7F 8 h FR4r TR REAL) . WIS AARIS 16,1224 48 .72,
168 h IFFfAE 3R P44 TNF-o 1L-6 75 8 K58 40 R A0 B ( PCNA) (STAT3 Rik, 8538 14l ALK G FFpf AR ik, &
ARG T T3 BT AR TR FFRE /N, THAASG 2 ~3 d K BUFF R4 5k 141 1AW RARAG (P <0. 05) . AJF
12h 14, 1 AHRTFZE TNF-a JL-6 KRR @ T U ZH (P <0. 05), 140, 120 TNF-a  JL-6 FARSG 12 h ik i@, 5
TR T AL 24 b TR0 MR — AR . 4L, 41 PONA 36k ARG 12 ~24 b i ARG 12 h iy PC-
NA F KW BAK T HAPLL(P <0. 05) 48 h A ke HES 7 ROMTEERE. 141 D4IRIG | h STAT KR Z,
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Relationship of IL-6/STAT3 with liver regeneration of partial grafts after cold pres-

ervation in rats

YUAN Sheng-guang, WANG Ji-jian, DONG Jia-hong ( Institute of Hepatobiliary Surgery, Southwest Hospital, Third Military Medi-
cal University, Chongging 400038, China)

Abstract: Objective To evaluate the effect of different cold preservation time on liver regeneration after
partial liver transplantation in rats, and study the role of 1L-6/STAT3. Methods SD rats were divided into 3
groups: group | underwent liver resection, group Il received partial liver transplantation after one-hour cold
preservation and group [l received partial liver transplantation after 8-hour cold preservation. Radioimmunoas-
say was used to measure the levels of TNF-a and IL-6 in liver tissues. The protein expressions of PCNA and
STAT3 were assessed by immunohistochemical staining in paraffin sections. The liver regeneration ratio and the
expressions of the proliferative cell nuclear antigen (PCNA) and STAT3 were compared among three groups at
1,6,12,24 48, 72 and 168 h after operation. Results The remnant liver in group | and grafts in group
Il grew rapidly; The regeneration ratio in group Il was significantly lower than that in group [ and group I
during postoperative day 2 10 3 (P <0.05). The levels of TNF-a and IL-6 in group | and group II were
markedly higher than those in group Il in postoperative 12 h (P <0.05). The maximum levels of TNF-a and
IL-6 appeared at postoperative 12 h in group | and group Il , at 24 h in group[ll. PCNA expressions in group
| and group Il were increased and reached the peak value al postoperative 24 h. PCNA expressions in group
Il were markedly lower than groups | and I during postoperative 12 h (P <0.05), and reached the peak at
48 h. STAT3 expression reached the peak at postoperative 1 h in groups | and [l , then decreased gradually to
undetectable at postoperative day 7. In group lll , STAT3 expressions were detected at 6 h and reached the peak
at postoperative 12 h, still more at 7 d. Conclusion Longer cold preservation time leads to more impairment
of the regenerative ability of liver after partial liver transplantation. The abnormal changes of TNF-a, IL-6 and
STAT3 in the early period of regeneration may be the main mechanism for impaired partial graft regeneration af-
ter long-time cold preservation.
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1.1 A 44

HEME SD AL 140 H R 190 ~ 300 g, (6 P55 25 -
L5 56 2h 1 A B 2% B ( Sino-British Sippr/BK Lab Animal Ltd. |
Shanghai, China) #2{i, 32864503 41, 1 400 SR HI B4 (n =
28), WAL R fRAF 1 h 35T IF B A4 (n = 56, i 32 4 45 28
SO ISR AT 8 b ST AF RS AL (n = 56, i 2 (5%
28 H)., FAE1.6,12.24 48 72 168 h 4bFE5h ) ( 4511 4
4 HRELD WO AR AR A
1.2 #A#s
L2.1 HRAMAFRSAE BhP R ATES R 12 h AAEHK, T
A, SRR A BRI . 2 WSOk 2 ) 00 okl 57 TG SI bk o,
(U TR K UTT I RS AR Y . S SR8 10 S ML, e 5 T
T , W AL A IR K A OB L BRIk A A R L ]
DR BBk, A% 1 mm S AR B R . MIFTF R
K TE A% 200 U PRI F-M% 0.5 ml, L0 ~4 C UW 3
5 ml AT VKR D6 P IE . M s P O O L T s e k.
JFEAO~4 C UW b, IBR Ao Fn Rt BT HF T F e i
fik % BT KA T T bk, 5-0 4K B . ARG
FHYIRAEF 20 ml 0 ~4 CUW #irh . SZARRF BT, th HEATT ]
T KTE A 20 mil LR G-l 38, B L B AF R 9 UW . IF B F
JEETR K PR 80 TEH (G Ak 2% . B2 A I A% 1 T ik
ITHRIKANTAL A 2 ml A HRER K 8K I BELUST AT b s e Ik, 4%
TR AT JELE4E A IF LT Rl bk, o £ 2km & 1T Bk,
PRIFI TR K B BT e i i A, JE P24 15 min. [R] R4 £
B AT PR, S8R EE . RELE1S0 mg/kg%
FTHER, WA d oK.
1.2.2 HrRFUIER  ZBERRERE MEEIE PR Y AR, A
PR i o et B R AR5 L UI B . A5 AL 3 [ 30 4 IR R A
1.3 &4 a0

FFPA#R (%) =100 x [C-(A-B)]/(A-B), Hi A

Sy P A 8L AT T T 70 B 4 K U B, B ok R T
L CONR S O ) PR A
1.4 FF#R4% PCNA & STAT3 k&%

FH S-P iE 414k #7 = ( Histostain™ - Plus Kits, b5t el
L AT R4S W), beijing zhongshan biotechnology CO. |, LTD)
Pria /AT PCNA 2 5 TR B S fi-STAT Hr i (f |-
AR P . FEAEC >x400) FEF R 10 A-HLEF, HH¥C1 000
AR PCNA BF 4 200 A 50 C 200 A 4 Jl s £ R BTV ) 5 5
AP AH GRS R AL, Mias M5BT A 50 F 1H3 STAT3
FE P TR L 20 R e S A B R BEE )
1.5 Mene TNF-a F= 11-6 i) &

RISk 4= A Bl y TR E | 45 JEBR LU I 3 A
SE SN B T [ TNF-a 1 IL-6 F .
1.6  4it 5o

BARLL x =5 Fan. SPSS 10. 0 #4720 41 ) He 4%
ANOVA #7725 4575 W3R F Kruskal-Wallis 952 30k 5

2 &R

2.1 ARJ5 B0 BT IE A A A

1 o, T ARG FF A, ARS8 7 Kif
G 9\ 4 AT VR Ao SR T E /D, 201 7 A R b A 2 e A A
MAARE 2 ~3 d KEAFFAESRE T A 14 80w

#1 BEREHEEEL(%, xts)
A JG i A] (/)
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1 2 3 7
I 4 2,70 +0. 98 50.90 £8.90  72.25 £5.15 95.26 +1.36
1141 6.53 +1.65 50.04 +4.47 74,08 £10.82 102,63 +3.96
I 41 5.45=1.80 17.40 £3,79%0 25,68 £2,73% 90,95 £6.36

a; P<0.05, 5 1 405 0 sty by P<0.05, 5 I 20 w5 rb 4

2.2 BFémht PCNA fik

T2 2RSS BIAE PONA k880,12 ~ 24 h ikIE(, L)
JAEHT TR, MAARKE 12 b Py PCNA 3k 5 H 42 w2 8] 52 0
fi6,48 h A ik, 258 7 KPR R B K (2, | 1),
2.3 STAT3 £ik

T41. NAAST | h STAT3 Fike % , LU EM FF,7 d )5
FILFEAGE K . M2H STAT3 FRIKAEIR 6 h I, 12 h jh g, 7
d ARk (KI E2),

F2 HAMHMN PCNA FREHEH( %)

%)

A S (e/h)

1 6 12 24 48 72 168
14 41.20 £3.92 46.40 +9. 68 78.00 7,20 76.00 + 6. 80 69.60 +7,28 47.60 £7.52 20,20 +4,24
(1§45} 49,80 +7.76 52,00 £10.00 76.00 £9. 60 75.00 +7,20 67.60 +12.76 50.60 +9,92 37.80 +6. 644
LN 13,60 +2. 880 31.60 +4. 480 36.20 +5.36%" 61.20 £10.56 73.20 +8.24 68.20 +6.24 61.00 + 8,000

a; P<0.05, 5 | 40rk4e; b, P<0.05, 5 [[ 40 0 & rb 4
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AB.Casld | m(FHsmma) Ta(AHa1 hdohFaia) T a(ARA&8 h Girda i) L5 12 h PCNA ik
E1 KEFAAM PCNA RiktEH (S-P x400)

*3 HEAAMSSTATI AEER( %)

5 AJaf ) (e/h)

1 6 12 24 48 72 168
14 45.43 £4.13 38.47 £4.65 26.58 £7.07 27.17 £5.80 26.63 £4.50 15.85£1.45 0,12 £0.06
114 49.16 £5.70 33.21 £3.40 27.90 £6.38 29.61 £6.40 27.54 £4.30 18.53 £2.30 0.79 £0.25
1IN 1.76 +0. 50 19.24 £1.57* 26.15£5.27 25.23 £+4.90 26.54 £4.06 20.354+3.22 14,10 £1.61%

a:P<0.05, 5 E 6 Exks; b P<0.05, 5 1R ELE

AB.CoRlHh [m(MFHathm) TaCHRA L haatim) 1 M(4RA8 h BATHFAFHSiA) K56 h STATS £k
B2 KRAFMRA STAT3 RiALEB  (S-Px400)

2.4 BF#a 4% TNF-o & IL-6 K- M#H, 14,04 TNF-a.IL-6 FARIG 12 h ik, EEHF
RE12h 14, T 4F4140 TNF-o JL-6 7K 8 85 F W T M 4H 24 h ki, G — B AEFRE R K T (R 4.5) .

F4 FEATFERSFER TNF-o 7K F(pg/mg)

ARG (e/h)
5
1 6 12 24 48 72 168
14 122.83 £17. 11 158.85 £12.7 193.83 +18.93 143.42 +18.29 136.05 £ 18.76 124.24 £5.42 86.50 +16.69
I 135.15 £21.70 162.96 £12.74 182.56 +19. 69 151.38 +14. 80 141,43 £19,97 145,51 £30.03 118.08 =17. 46
4 84,98 £9.02° 119,14 £ 18, 47% 139. 88 + 12, 3540 202.00 +27.30% 178.32 £29.34 175.64 £35.57 175.35 +20.40%
a; P<0.05, 5 | /R oF 5 b4 b: P<0.05,5 11 20 o 5. b4k
*5 HBATRFREFAL L6 KF(pg/mg)
ARG (/h)
“15|
1 6 12 24 48 72 168
14 9.34£1.57 11.321.13 15.58 +1.61 12.15 £2.07 11.27 £1.99 8.93 £0.83 7.23£0.69
n 10. 04 £0.62 11.04 0,82 15.69 +1.96 13.08 +1.64 10.61 £1.29 10.13 £0.74 9.82 +1.34°
1L 6.06 +1.20% 8.15+1.27% 10.61 +1.42% 12.36 +0.51 11.86 £1.07 10.36 £0.33 11.94 £0.93*

a: P<0.05, 5 ] Zplnd 5rbg; b: P<0.05, 5 [l 405 6 5 rb 4k
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1 5 441 iU 42 5 )7 ( proliferative cell nuclear antigen,
PCNA) J& DNA ZEEFHBIEH , HA M5 DNA @
SRS TE A B AR R R . & B RRIAR
550075465 DNA £ 8 B DNA & il ) 7% BR 2 — B
PCNA {38345 AT LA Sz ke i BT 40 2 9 DNA 1) & i BT
A AE B TR AT RN 1 h B ORATF AT SR
FASE 3 d P, B AT A AE %8 & PCNA 3Rk 5 340 JIF
VIBRHICRA R 22 5] {H A58 7 K PCNA ik R &,
AR —E 25 UG I E 2L fE
73 D R ] A - QOB AT FE P48 S 45 T, DR
TG 24 h 10% ~15% FFAME TGS 1), AT i 4
B 20 (14 JFF 440 M F A AL 75 2 5 (2 95 3R 49 10 I 12
PERFARAE . Anders 2507 % B9 4 40 MO 04 35 1k X IR
A RIEAER . FRATTE L6 H LB 20 40 R AR 41 1
P ORF A R BARSS 6 h A5 DX R H 3045 Fob 242 4 240 )
{211, T VI Bk 4 TG MO |, 87 I RS A5 A7 TE i 77
S5 A 33K AT - ok o PO R 4 R ) e R A I
B4 6. Dirsch 2°° SR HIE AR BUBL R B 58 1 ¥
TRATJE FB 53 I RE AR P A 15 00 , & 305 TP DD B A LG T
FE A 2H TR o 42 PR W5 BE (57 -Bromodeoxyuridine , BrdU ) fi
ICHER T 24 h B, BEORFIE S W4 Mk pE e . TR
(TR 5T e S A (A TR AR FF Y2 PR A 8 h S5 L AR
RE AT RS2, R ARG 3 d F 4 F 0 B AT I
DIBRZH , PCNA FHPEZHMOBCE 12 h P4 BEAA 2RI,
o U AE SR, PH P 440 5 RE L B 0 R ES . TEAR S 12 h
N ,8 WS RAFLEIFIE TNF-ao K2 (3 40 Jifd /1 # -6 (interleu-
kin-6, 1L-6) 7K F-W S AT R, i {5 5 1% 8 2 A e
SEITE Y 3 (signal transducers and activators of tran-
scription3, STAT3)EHEH FLIATE 1 ~6 h JEIER D,
IL-6 IR R FEE T o (tumor necrosis factor-a, TNF-
o) FAFAN MG B FEBAS BN F . IR R4l 41
KIa W FC A B A B TNF-o 338 3 NF-xB 5
IL-6 (R, IL-6 5 F FAE AR 4 a5 | 2 {5 5 1% 5 S ik
FIGWT 3 1AL, STAT3 JF— 30 2 Fp B L 3L 11
Feik AT AR A A B R o WIS UE S G SR
3 FFET) B3 A U0 ok S5 — P ] (1 A de o 5 2468 5 M A
FEARE ST, Selzner 451 SiF S 4 ke 1 T BT 56 43 1)
PRI FHAERE DA E 55 IL-6 A 56, ARFTFEH, B R AT
X SR P B A0 R A 7 R 40 7 AR AR [
P PR AL Ay Aok FRE R 90l 2 5 G2 R PO R 40 L 5 U
S 5 46 I i 48 50 TR AR S 40 M R R R A
TNF-o S IL-6 ) %7 A S U, [R] I 50 b 3 B A, 5
2 R P T kG S 40 Y 2 R 4T o T
ﬂ?ﬁ_ﬂ? TNF-a K¢ IL-6 F 1 4 % I U BR J JIF F
A GEAARSTIRGE IR TR Bk () ¥ (R A7 4L AT

T A S5 ] B S () 4 Gt i R A R VR X PH AR A 5
I 40 it 2 i 1 ™ TR AR, S BB T ) TNF-a B¢
IL-6 7 4 f STAT3 3%k i ok 2>, 5 i B 5 4 1E 3 1S
B, B BB A B TR S T AL
TNF-a K 1L-6 7K ) b Fk B STAT3 ik (5% hn,8 h
VO ARAT2H FF A 5 2% 10 B0 440 P ) S 8 A 1) i 3
B K 3R] A5 AT S B4 M T e A B A B AT K,
T U — A3 A SR PN R 00 R A A A A
IhRERIF AT AL .

ARSI ST ik s < A () ¥4 ke i X A3 RS A IS
TP A TG T S B 0, I [ ¥ A A 3 B0 4 B
PR A A2 A, B B A 490 M 46 ol et B R I K B
IG P2 HEIR . TNF-o, IL-6/STAT3 1) F 30 57 5 nl fig
JE AR (B VAR A AT AR 2 A E R 2 —

B 3K -
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