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Effect of Leptin on Hypoxia-reoxygenation Induced Apoptosis and Liver Function
and Oxidation Products in Human 102 Cells

ZHOU Shao-li', GUO Na', GE Mian', HEI Zi-qing', CHEN Gui-hua®*
(1. Department of Anesthesiology, The Third Affiliated Hospital, Sun Yat-sen University;
2. The Organ Transplantation Research Institute and Liver Transplntation Center// Department of Liver Transplantation Center,
The Third Affiliated Hospital, Sun Yat-sen University, Guangzhou 510630, China? )

Abstract;  [Objective] To investigate the effect of leptin on hypoxic-rexygenation induced apoptosis, level of alanine
aminotransferase (ALT), and aspartate aminotransferase (AST), malondialdehyde (MDA) content and super oxide dismutase
(SOD) activity in human 102 cells. [Methods] In the experiment, LO2 cell damage was induced by hypoxic air (95% N, and 5%
CO,). The culture LO2 cells was divided into hypoxic group (hypoxic 12 hours) alone, unhypoxic normal group and the hypoxic
groups plus treated with leptin (100 pg/L, 200 pg/L, 400 pg/L, 800 pg/L, and 1 600 wg/L) in vitro. The levels of ALT and
AST, the MDA content and the SOD activities of the culture cell liquid were detected. The pathology and ultrasiructure of the 102
cell were also observed. [Results] DLevels of AST and ALT were significantly increased in hypoxia-rexygenation group compared
with the control group (P < 0.01), in the leptin treatment groups, level; of AST and ALT were decreased compared with the
hypoxia-rexygenation group (P < 0.01). @Compared with the controled group, the MDA content was significantly increased and
SOD activity was significantly decreased in hypoxia-rexygenation group (P < 0.05). In the leptin treatment groups, the MDA content
was reduced and SOD activity was significanily increased compared with the hypoxia-rexygenation group (P < 0.05). @In the
hypoxia-rexygenation group the 102 cell ultrastructure presented aptopsis significantly, in the leptin treatment groups, the change
of ultrastructure were attenuated. [Conclusion] Leptin can protect cultured 102 cells against hypoxia-rexygenation injury, the
protective mechanisms maybe related to reducing the released of oxyradical and inhibiting the lipid peroxidation.
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Table 1 Change of ALT and AST content in culture

‘ LO02 cell iguid-  (x+s,n=6)
Group ALT (nmol/mL) AST (U/mL)
Control 353 3.7 42.41 +2.89
IR 65.6 +4.59 9332 +£2.41Y
IR + Leptin 100 444 +3,9? 66.52 + 2.88%
IR + Leptin 200 45.4 £ 3,79 62.66 + 3.37?
IR + Leptin 400 45.2 +3.2% 61.69 +2.41?
IR + Leptin 800 43.2 +2.89 65.07 + 3.37?
IR + Leptin 1 600 42.7 £3.6? 68.44 + 2.89?

Leptin unit; pg/L; 1)Compared with control group, P < 0.01;
2) Compared with IR group, P < 0.01

2.2 SOD &z 1k

B Al AR 4R 20 SOD Y 1 B SRR TF IE B 0 AR
20 (P < 0.05) , /N [rl e i 8 3R AL ) AR SR AR
41 jfl SOD BB /& T R4l A 2 A4 (P < 0.05),
N [F) e i 88 2R Atk 34 44 [R] MDA Y& &2 1 SOD ¥ 14
A TO B 227 (P > 0.05, & 2),
2.3 MDA REHZH
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Table 2 Change of MDA content and SOD activity in
culture 102 cell liquid (x +s, n=6)

MDA content SOD activity
Group
(nmol/mL) (U/mL)
Control 23.5+1.0 20.8 +3.2
IR 302 24" 13.0 £ 1.8Y
IR + Leptin 100 22.4+1.7% 15.4 £2.2?
IR + Leptin 200 20.0 +3.5? 15.3 £2.5%
IR + Leptin 400 19.4 £ 1.5% 169 £1.9?
IR + Leptin 800 19.3 £2.52 17.1 £ 1.82
IR + Leptin 1 600 19.0 £ 1.82 15.7 £2.1?

Leptin unit; wg/L ; Compared with control group 1) P<0.05;
Compared with IR group 2) P<0.05

HRZH (P < 0.05) , [ e i 8 2 A0 P A 4L 2 4R
ZH 40 MDA ¥ B B B AR F sl A 2 A H (P <

0.05,3%2),
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1 L02 ARHISEE A
Fig.1 Morphology of L02 cells under microscope( x 100)

A control group; B: hypoxic group(IR); C: hypoxic group + Leptin (100 wg/L); D: hypoxic group + Leptin (200 pg/L). Fig. A: 102

cells grew very well; Fig.B; Some LO02 cells changed to conglobated and apoptosis; Fig.C and Fig.D: 102 cells were less apoptosis than Group B

¥

2 Lo2 BB RS
Fig.2 Pathology and ultrastructure of L02 cells
A control group, x 8 900; B: hypoxic group + Leptin (100 pg/L) , x 8 900; C and D: hypoxic group (IR), x 11 000



530 Ll R (2R £ 30 %

B A R N B AR L ML« 4 R RR
/N, B YR AR T B AT TH 5 A0 LS P9 4 B e
BAR AR A I B A (B Sk 5e % (B 2D),
B IR T/AMATE BL (B 2C) , IE T MRFE

3 9 #

JFF Pk d5 oy P93 3 81 495 (HIRT) & it B L i
BAE ., RILA R TS T AR R L B B A 3
T2, WIS BOR E SR | AT T B S H A0 MO T
Sgle-s o6l 7] K BEL T 2 T - 470 Bk B S A
R0 2 40 B T 5 AR RS AT D BRI A R
JE R 7 HIRI &A= U S 2% , b A A 1 AP A

et/ FE ARG LA 2 —  FE R

HEEBGR, PUREREMERSAERBNEH
B3, B BEIGE S| & e Bt S A SO
FEH) MDA 3800, [F B P IR R B &R 0 SOD
RIEHI, Chang 25 B7E A S if/F-E v 40 4
SCIG RN FR S8 SOD I 41 2 RB M (IR ALT (AST
0 E A 7= K BFRE R 2548 B4, IESE 4T
SR REBBERRT FB, R KI5
AR EH 102 40HE L VE -5 1E# 448 b, MDA #&
JE_EFF,SOD R M, IESE T AP Ml S 2 S b
FIEFAEEMNIG, FIMRaEaE SA4ME
5 IE#® AR, ALT F1 AST /KSF-BH B 7, 410
JAE BT AR T S B B A 4 R TR A
A5, R I BRI A R SR8

TE 0 FF FAE sk o PR TR AR A 5 R B MR T

BIARZ R SE P, ELIESE R H K AR BRI 7 i
3l \NO,CO HO-1 MHF = HEIGIT HFWIG T —
FER A, BERRE—FZHAE IR 2K
BEHME, BALMEHETIR, arEmHe I
INRERERESN Y M AF T ARKKRE RIEMR
FETNRRS) Rk b Rz e i AR K EEEAEA,
AW RH B R EATPLEN ROS KFE R
Z—o BT LAE A A SR 4 A B 4
P53 W5 ROS , K A& B = A R R D), TR
EWV RGN ELETIRE, A PIESE
Leptin 7E 2P RE I 7 I A% 14 40 R 38 405 B 8
EEMER, FFREIEIR B G i P R K U
JIRE T BE A S g Lo-201 | I 38 3 S [ R B 2 1

KA 5 ALTAST B3 B & ,S0D & ¥4 LT,

MDA ¥ T [ R ToW % IR SE T 8 R RE

RITHIRSEE SR AL AR AT D RE . &
TR A E AN S S A R R R IR A AR L
AAMAR U T, S T AR AR B A E ek 5 B A
R AR MR BE A A, B TR, SRR R
HA— a4 4 e 8 T e A

Lr bR, RN HE R A 102 AT 4T
R PRI VE R, FT BB -S53N B4R S5 T 40 S SOD ¥
PS> MDA & 874 5, Wi/ 4 B hZE 7™
LN AR Bt RAIE R 53 AME RO IR T4
MRy A AR, HALRIHER S — 25T,

B30

(1] MOREA, X 3, 25308, 5. siRNA X/ BT B 3
HEEBRGRHAPER (7] L RF2R . B¥R
B, 2004,25(4):322-325.

[2] Qian Y, . Liu Z, Geng X. Lack of protection of
ischaemic preconditioning in the rat model of major
hepatectomy with ischaemia reperfusion injury [J]. Asia
T Surg, 2008,31(7);140-147.

[3] Urakami H, Abe Y, Grisham MB. Role of reactive
metabolites of oxygen and nitrogen in partial liver
transplantation ; lessons leamed from reduced-size live
ischaemia and reperfusion injury [J]. Clin Exp
Pharmacol physiol, 2007,34(9):912-919.

[4] Zhang, Feng MD, Wang, Suping, Signore, Armando
P, et al. . Neuroprotective effects of leptin Against
Ischémia injury  induced by  Oxygen-Glucose
Deprivation and Transcient Cerebral ischemia [J].
Stroke, 2007,38(8):2329-2336.

[5] Lan AK, Luk HN, Goto S, et al. Stress response to
hepatectomy in patients with a healthy or a diseased
liver [J]. World J Surg, 2003,27(7):761-764.

[6] Marcos A, Tisher RA, Ham JM, et al. Liver
regeneration and function indonor and recipient after
right lobe adult living donor liver transplantation [J].
Transplantation, 2000,69(7):1375-1379.

[7] Jiang H, Meng F, Li J, et al. Anti-apoptosis effects of
oxymatrine protect the liver from warm ischemia
reperfusion injury in rats [J]. World J Surg, 2005,29
(11).1397-1401.

[8] Chang EJ, Lee SH, Mun KC, et al. Effect of artificial
cells on hepatic function after ischemia reperfusion
injury in liver[J]. Transplant Proc, 2004,36 (7):
1959-1961.

[9] Tsuné A, Kaizu T, Malcao A, et al. Ethyl pyruvate

ameliorates liver ischemia-reperfusion injury by




HSH R, 4. R RE R A SRR L02 AT ARAE DI AR AL B R IR 531

decreasing hepatic necrosis and apoptosis  [J].
Transplantation, 2005,79(2):196-204.

[10] Kaizu T, Nakao A, Tsung A, et al. Carbon monoxide
inhalation ameliorates cold ischemia/reperfusion injury
after rat liver transplantation [J]. Surgery, 2005,138
(2):229-239.

[11] Sass G, Soares MC, Yamashita K, et al. Heme
oxygenase-1 and its reaction product, carbon monoxide,
prevent inflammation-related apoptotic liver damage in
mice [J]. Hepatology, 2003,38(4):909-918.

[12] Kienle K, Rentsch M, Miiller T, et al. Expression
of BCL-2 in liver grafts after adenoviral iransfer
improves survival following prolonged ischemia and
reperfusion in rat liver transplantation [J]. Transplant
Proc, 2005,37.439-441.

[137 Contreras JL, Vilatoba M, Eckstein C, et al. Caspase-
8 and caspase-3 small interfering RNA decrease
ischemia/reperfusion injury to the liver in mice [J].
Surgery, 2004 ,136(2) :390-400.

(14] R 4 ER% E % MEER Codn25(CAA/
CAG) 7l G-2548A 7 57 5 B EAE 7 I ME RO R R [T].
LR SR 4R « BR2ABHEERR, 2005, 26(03) : 300-303.

(15]

(16]

[17]

(18]

[(19]

[20]

Botds, 2= 0y AR 5. IRANE BT ER X
LI R R \1L-4 B IFN-y B0 (7). bk
AR BRI, 2008 ,29(02) : 240-F3.
Stnchez-Pozo C, Rodriguez-Batio J,  Dominguez-
Castellano A, et al. Leptin stimulates the oxidative
burst in control monocytes but attenuates the oxidative
burst inmonocytes from H IV-infected patients [J].
Clin Exp Immunol, 2003,134(3) ;464-469.
Maingrette F, Renier G. Leptin increases lipoprotein
lipase secretion by macrophages:  involvement of
oxidative stress and protein kinase C [J]. Diabetes,
2003,52(8):2121-2128.
Bouloumie A, Marumo T, Lafontan M, et al. Leptin
induces oxidative stress in human endothelial cells [J].
FASEB J, 1999,13(10):1231-1238.
Shi Y, Yan GT, Lin J, et al. Intestinal ischemia-
reperfusion injury made leptin decreased [J]. Regul
Pept, 2006,133(1-3).27-31.
FBME, F M, B0, 46, RN /PR TE
PG R RFRED R Roma B HAUR) (7], B RAE
155 ,2007,8(3) : 137-139.

(B & &)

Ao S U O O GV WOV PR UV SO SO S
LS B S LINAM M e et &

PR FEY
et Lami antten muteten sntlen St e i

(L% 500 ® from page 500)

P Je AR 58 1 AR Y , A 5 S BUR R W,
SIBANFER T AR, I PRI R A A %
R TR A AR | MR A 7 L 2 B A o R
BRI, KA ) 5 40 B R R A

A — 2 BE TEIRE RN T, 2 A RAT IR

PRA B IRYE, BUS RIF, 740 A OB X
1ol O

e pd g

(1] FEEBETPEH . B R HIND RS TR
(2009 4R 47 Wi % — i ) [EB/OL]. (2009 -05-10)
[2009 -07 -05].http://www.chinacdc.net.cn/n272442/
0272530/ 0273736 / n273781 / n4624704 / n4661330 /
appendix/fkjszn.pdf

[2] Novel Swine-Origin Influenza A (HIN1)  Virus
Investigation Team. Emergence of a Novel Swine-Origin
Influenza A (HIN1) Virus in Humans [J]. N Engl J
Med, 2009,360(25):2605-2615.

[3] Camat F, Vergu E, Ferguson NM, et al. Time lines of
infection and disease in human influenza: a review of

volunteer challenge studies [J]. Am J Epidemiol,

(4]

(5]

(6]

(7]

4

&+
+
+
it
+
-+
+

2008,167(7) :775-785.

Human infection with new influenza A (HIN1) virus;
Mexico, update, March-May 2009 [J]. Wkly Epidemiol
Rec. 2009, 84(23):213-219.

CDC. Swine-origin influenza A (HIN1) virus infections
New York City, April 2009[J]. MMWR,
2009,58(17) .470-472.

Bean B, Moore B, Sterner B, et al. Survival of
influenza viruses on environmental surfaces [J]. J Infect
Dis, 1982,146(1);47-51.

Boone SA, Gerba CP. The occurrence of inﬂuenza A

in a school

" virus on household and day care center fomites [J]. J

(8]

(9]

Infect, 2005,51(2);103-109.

Carr MJ, Gunson R, Maclean A, et al. Development
of a real-time RT-PCR for the detection of Swine-
lineage Influenza A (HIN1) virus infections [J]. J
Clin Virol, 2009,45(3):196-199.

o B TR B P . D HINT A0 JRR S g R e

#4357 [EB/OL].(2009-05-15) [2009-07-05]. hitp; .

//www.chinacdec.net.cn/n272442/n272530/n273736/
n273781/n4624704/04661330/appendix/fkjszn.pdf
(B8 NHEZ)






