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W OE, [Bi)] BIRARSBRBGLGT , EREHE T-o AN F-6 S0 E FERRIB T HE
JE HAE L IR S IR TAE R R, [ vk ) BT Lewis KL 5093840 BA PR AR AL, SEUGLH 4300 . Yo sRiIN 1
h.8 h A1 16 h 4, 41 20 A, WEEA WA, IHTERE 90 min 1,2.4 F1 7 d WUARARA KLU SRl
B 5] IR AR FE R T, AR -6 S 4IIR TR0 353K, A R SEU PR AZ H SRR AT 40 S DNA & BUIB L, (55
SR FE4T 60 B BUE A TR AE , PR AR BRI R 100%, ¥ HBRI0 1 h.8 h LIRS AP A7 16 R
0 1009%( >7 d), ¥ 16 h JE S FRIAAAE RN 20%( > 7 d), 5l 1 h ML, 8 h 1 16 h B
B #4055 5K BRI R A & -6 (P < 0.05) AR IRSEE F-a(P < 0.05) % H 73K, 55kl
1 h kL, ¥k 8 h HABHEFAEBHEARE 24 h SEBRBEIRZH A B L (P < 0.05), WL 16 h Y
BHIFEBEASE 24 h AUH DBIR AR Y o AP TR IRAETE . (4510 ] MIBIRSER T-a FIEH %6
2 08 i PR 1L R TE S B SE R A PSR S R PR A p e AR TR R, (1 )T (8 h)
¥ B LA 455 7T AR 3h 3 58 BRI R ML R ML # AT R P-4 (BB (16 h) A R i 453 4 BV 76 - )8 31
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Pattern of Early Intragraft Cytokines Iollowing Rat
Partial Liver Transplantation

WANG Guo-dong', MA Yi!, CHEN Gui-hua®
( 1. Transplantation Surgery, The First Affiliated Hospital, SUN Yat-sen Univef‘sity, Guangzhou 510080, China;
2. Transplantation Surgery, The Third Affiliated Hospital, SUN Yat-sen University, Guangzhou 510630, China )

Abstract: [Objective}] To explore the effect of different cold ischemia (CI) times on the patterns of intragraft
cytokines of tumor necrosis factor-o. (TNF-a) and interleukin-6 (IL-6) and their correlation with regeneration after
rat partial liver transplantation. [Method] Model of Lewis rat 50% partial liver transplantation (LT) was established.
The rats were divided into 3 groups: group of 1 h CI (20 cases), group of 8 h CI (20 cases) and group of 16 h
CI (20 cases). Survival rate of each group was recorded. Specimens were collected at predetermined intervals from
90 min, 1, 2, 4, and 7 d post-reperfusion. Expression pattern of TNF-o and IL-6 were determined in liver grafts
with different CI times following transplantation. Progression of DNA synthesis of hepatocyte was confirmed by
bromodeoxyuridine (BrdU) uptake. [Results] A total of 60 Partial LTs were performed and operative success rate
of partial LT was 100% in all groups. Survival in groups with 1 h and 8 h CI was 100% ( >7 d). Survival in group
with 16 h CI was 20% ( >7 d). Compared with 1 h CI, IL-6 and TNF-o expression in partial liver grafts preserved
for 8 h and 16 h were markedly increased post-transplantation (P < 0.05). Positively BrdU-stained neclei were
quantitated and analyzed between experimental groups. Number of positively stained neclei in 8 h CI group were

more than those in 1 h CI groups at 24 h after transplantation (P < 0.05), indicating the initiated and completed
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cell cycle progression and liver regeneration. At 24 h after transplantation, BrdU uptake was minimal in the rat

livers with 16 h cold ischemia. [ Conclusion] Upregulation of cytokines of TNF-a and IL-6 is an important factor in

initiating and completing early partial liver graft regeneration. Mild (1 h) and moderate (8 h) CI could initiate and

complete liver regeneration after rat partial LT, but partial grafts with severe CI (16 h) fail to achieve liver

regeneration despite the presence of early initiating signals.
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R, B 5T R I B £ JF RS A 400 7 4 B ot -
EH G R IR E 875 K BT B JE BIALHI AR,
Wit IL-6 FRITIERE A BEHLHRGE Y, o
JHFIVE RS A 04 tofe L 46345 5 PO T2 B ML o SR 5
VGRS N R B A FF A A AR A |
RAFR BRI B 5ET, F5 AR H Y /0 3h
REAF 5 F0FF I P-4, 3 TNF-ou 11 TL-6 25 48 Jifd [
FHFRES 5B IR L,
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1.1 & W

BEAZ PRI R R B RR M VBT Lewis T2
FRR A 2AREA 60 R RFE 250 ~ 320 g,
SRR A TO R IR R B R
1.2 FRFHE
12,1 Bk F R BEBRFSLWARRE:, 7EHA
WH GZ6E BIFAR WA (Leica AR, 78E) T it
1o R O HEME Vs P, S8 11 4b U0 5
JEEE, B A IBIE ST Z4 (PE 50, 1.D. 0.023",0.
D. 0.038",BD Biosciences, 3¢ &) . W& T % bk M BT
A sh ik, 3L 25 L T F ik, BT R R
JEFRIK , Z LI A B L R BB B Rk, TE AT
SNBSS STAN B T BBk EEERT , R R
B EANTESN 0.4 mL(400 U), 5 mL Y 4 C2
BRI (UW ) &0 1 IEE R L% 6,
FEERTFF O T T s de bk HEH e, BF R T
Bk F I IF O AR O HEE B, HIFEA
4 °C UW WP~
122 #HFR ZEFRE KRBT A
I I E ) et o N =Y o 7l 1| = i
BT EE shik, 52 R 11 S A b, BB S 5
WEFI 0 3O W, FELIBT AT b BF R R Ba e ik
IV E KOS VI I 32 A BIE | ORAF 2 0% B4 0 A5 1A
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FFimEEE, RAFBERA - EER, F L
T s # kununaE S . FFT T RO 8 ko 5
FES R ER, IS E R AW B imimiE A
Fk, EBEASEEETHKY, BAAEFRE M
TRAT, F 3-0 222 &5 L R A M o s Z2 4 |
Bk, 4 BB A5 0 % R B AT A7 KR 509% Ay
T PR AR 5-0 224835 SR 55 & I Y
1.3 XiwHd

R4 3 AL, 45 20 KOV ki 1 h 4, AT
BA4CUWBPRIFE 1 hy; @B 8 h 4, it
JFEA 4 C UW WHIRAE 8 h; Wkl 16 h 4,
BEFFEA 4 C UW W ORAE 16 h, B BI7EHE
JF I %K 2 )5 90 min 1.2.4 F1 7 d 4bFE 2 H Kk
FCEEARAS AT , 4 10 R KRR EARE
®TKR,
1.4 PEEFRBREHHERN (RT-PCR) il IL-6
A TNF-o

TETAE Y B H) SR AR SE R RS, YIEL 2 ¢ AF4H
AIPRE, 44k RNA, 500 ng i RNA £33 5%
P38 J5 FH T AR WE R B LUk o0 S S AT e Ay
M7 B-HLZhEE I (B-actin ) VE A% IR 4731 1L-6 f7F FH
514 & 1L-6-5'-GGAGACTTCACAGAGGATACC ;
IL-6-3'-GCTCTGAATGACTCTGGC,,
1.5 SRE AN AT RS

B R/E 24 h #E17F 4108 DNA & Hl#6:

S, BURRASHT 2 h 28 R T TR B AEUR A%

(BrdU, 50 mg/kg) o i85 AHL BrdU HifA (Boehringer
Mannheim 2\, 32 )5, FRE G 5 ARG
BT, ALK DAB B0 RAEG, ik
BRI L B 7 RN H B A I P AR A e AR £ TR
IEHIR AR Az AN e R A0 0l e T R
BT (x10) 3 NREFJL MR AIAL , SR FE T
IR, HETT HE Jeft SRS
1.6 ZitaE

FIT A EHREE SR LA EL + bRvEZE (s ) TR, 4%
SEHG A [A] IL-6 A1 TNF-o (955 [ F B 3238 K F 1
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R0 S BRIA 1 h LANFEVRGRIM 8 h 41
RJG 24 h BBUR B AR ZH M T A RBER T
ELEF RN A IESOM, E LLBCR A
R, KK, W «=0.05,
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2.1 HYWHEERRL

Wil 1 h.8 h,16 h HAFR A FFAERS H F AR
BRI N 100%, ¥Ei 1 h.8 h HESHYFE
I H 100%(>7 d), B 50%F5FFIERE Y
ARG 7 d BEBBFREZ AR EBR 90% L I,
AR 16 h 41/ 3h Y BRI S T R TS SR B
18, BEEEMIFRERE, 7 d 586 16 h 4
IR FF RS FE ) B AR TG R PR 2 20% , A SETeriiE
S2 3N Bk A BR 509% 304 FF R H Y R BE T 32
16 h PV I 445 .
2.2 TNF-o #01 IL-6 240 i B FH9 33X

RT-PCR &M TN 1L-6 F1 TNF -o B8 1K (&
1) 50%F5 FPRERSHEJE 90 min, ZEVSHRIN 1 h 41,
IL-6 Il TNF -o BZRIBPRIFTERARAT o, TEV BRI,
8 h 41 FNIA I 16 h 4, IL-6 1 TNF-o FIFR 5B &
Hhn, 58 1 h A9 IL-6 A1 TNF-a B3R K
ASER L, 278 B (F=367.38, F=77.84,P<
0.05), {B¥ELM 8 h ANAERIL 16 h ZHAY TNF-o
MR F T BFM (1=0.72,P > 0.05; & 2),

1h 8h 16 h

IL-

TNF alph:

Beta-actil

B1 kiR 50%BEFFLERIM 1 h.8 h,16 h £ TNF-,
IL-6 B4k
Fig.1 50% rat liver TNF-o, IL-6 RNA levels in 1 h, 8
h, and 16 h cold ischemia groups
50% liver grafts were harvested at 90 min after reperfusion and
processed for total RNA. TNF-o and IL-6 expression were elevated
when the partial liver grafts were preserved for 8 h and 16 h.

2.3 FF40RE DNA & B E e
5% £F ARG T 240 e 55 HBUTSE I SR PR A%
509 MR RO AN Z HITE DL, DNA & IS 7E

60
50
40 -
30
20 -
10}

NEN: I e
1 8 16

Relative level to Beta-actin (%)

Cold preservation time (hours)

50

40  50% PG
30
20
10
0 ' ] B
1 8 16

Cold preservation time (hours)

Relative level to Beta-actin (%)

B2 50%%EAF45M 1 h,8 h,16 h 4 IL-6 1 TNF-o
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Fig.2 Quantitative analysis of IL-6 and TNF-a levels in
50% liver grafts preserved for 1 h, 8 h, and 16 h
AIL-6; B:TNF-a. 50% liver grafts (at 90 min after reperfusion)
preserved for 1 h demonstrate lower levels of IL-6 that significantly

increase when the grafts preserved for 8 h and 16 h.
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Fig.3 Effects of cold ischemia on regeneration of 50 %
partial liver graft

Steady DNA synthesis in 50% liver grafts on day 1 post-LT.
Increased mitosis in liver grafts preserved for 8 h on day 1 after
transplantation. n=6 for each group, Student’s t-test. t=24.81, P <
0.05 between the two groups
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24.81,P < 0.05), 5846k 1 h HFAGIM 8 h
ZHAR LY VA BR I 16 h 20 B 40 B SR BUR M S IR A%
HWA BRI, X LR Y AR 5 7S B 1R 4
5,
23 BHEFALKZHEM
HALERABHEARE 24 h BE (B
M1 h)FOer B (Al 8 h) 9% Bk 3 44 5 %
MFHNEMIEYR, %A EHHRATRES R
A, AUHRERNSERRY ICMBEERNRE (F
4A), FEZE B E R ERE] 16 h, HAEK A
AT R RS | PR SR R A S A IR T &5
hAs (& 4B)

Bl 4 &hii 8,16 h BEM ARG 24 h ARFKRE
Fig.4 Histology in partial liver grafts with 8 h (A) and
16 h (B) cold ischemia at 24 h after transplantation

50% liver grafts preserved for 8 h at 24 h after transplantation

show normal structure, with mild sinusoidal dilatation and

inflammation.  Grafts preserved for 16 h demonstrate early apoptic

features, with sinusoidal inflammation and necrosis; x100
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JF I AR YA 7 SR B 0 PR 5 RO 2
(B e BRI T AFRERS AR T R, I R B
FIRPX— T I, BN TS AT A A AR B R R
NIBTIAES, Toie 2N ek & H8 4 FFAE A B A
WEA T —ERE RSB G, 6N
T I B) A, ELBE S ST R A vA i i
A (A1 BA SR AR . IR G S5 R P AR B B 3 1)
20 B0 (Rl T2 TNF-o F1 IL-6178) ) R R A F R Y 75
& 5 1L TV VB4 )5 2R 3 TNF-o0 A1 TL-6 25 [
TR AR, RIS A S A W) 22 32 ¥4 B 1fn.
B JE AN M A TR, BRI 50%
FFREREAEAR AL, WIER T /N [RIVA Bl i 163 45 5 A He 40
JHFHE AR A R AN AL M JE TNF-o F1 TL-6 R 28 4L,
WA, B5REI, TC A s 5 i A 4, B4l
JE R B A E S IR LG, EEEENDS

BMBG T, BAEY) N BE S8 U B AR AR R
NEEFET

TNF-al B 52 R F IL-6 BB/ BUIFHI % )5 T
E A R, /MBI TL-6 7T DL 5 i FF A
A, R IL-6 FENFIEFAL S shad A2 P & 7 S i
YERU®, Selzner &P HENFGT TS 485 T IE- 7 A= At
RIR, i in 1 405 S BB AR AL 2P A TNF-o 1 TL-
6 Feik KT HH B R, FFAE AR BB B T I, T
T1-6 O B 48 4 P AP A, V2 ot PR S A
Y&k 1 h ABE, Y8R 8 h FIREM 16 h 4H
VTR NI B B 1L-6 A1 TNF-a 25 K T
FEIRHENN , (EAS SEHGUE ST, 78 JF A 3240 R A v Bk
M5 5 , TNF-a 1 IL-6 2540 il A 7 Y 6 35 IR B
R, W mBE 8 h A AER BT AR Y TE
BHEARE 24 h BEUR M ERAZTT I B3 L | YL
B shIt 58 B A M = HI AT AE , Yo B 1 b
AR, A0 B A AR e AR B AR
¥ B 16 h A BHEIFEBAE 24 h UHE
BRI BRI Y @ R I AT, e
7 N e RS il o= O Y Y (s N =2
V140 ¥ I 83 455 5 5 0 T FOE 40 4 B O P A i AR
SERL, X— S EFREY A 16 h JEIT
PEFAE G R T 2R R, 2 BEBRER 16 h
WERINAS, BT T FIEREA X — L
il , BRAE LRIF T BEAE TS o AN SR VA Bl i 483 495 8 i ML Ak
R AZ B8 71, PR B BEF= 4 TNF-o 1 TL-6, {H R
REXTJa B IIE S RAE . FFHEAE B 40 i 583 [ B
NRETEHL , BAHY AN BEAETE o I PR T L LER 21 1%
TEFF AR T BT, AT RERt Y
I B 5 T T A A Rl IS A ) 1 Th e
I

FFAR P4 R AR B 4R RS 40 g AR . L
PRI BOE RGEARVERF IR A4, A7 AE )
FHEBLR G AL HIE B VR AR AR, IL-
6 AR TR AR, {H 0 TL-6 AT BE (1 A SEIR
JFARFAE | 487 TL-6 76 BT IR i 75 rp SR 90
RN, 54 RS IR YL PEZE
1oL, R4 FFIE RS A A 2 3208 B 3R 403 0, A5 9k 75 2
TNF-o 1 1L-6 %506 10 R 3 2h 352 B IE P AR A
R AR A e , i — 2 R R A
JE W AN, RS I AR AR B AR S O T
RBAF I 24 JE 5T 1 '
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