144

Journal of Huazhong University of Science and Technology [ Med Sci]

o oR B k% %R LE % (%@ xo ] CF (B 144146, 2004

TLR2 mRNA Upregulation in Ischemic Lobes in Mouse Partial Hepatic
Ischemia/Reperfusion Injury Model”
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Summary: To investigate TLLR2 (Toll-like receptor 2) mRNA expression in ischemic hepatic lobes
under the condition of partial hepatic ischemia/reperfusion injury in BALB/c mice and its relation-
ship with liver function impairment. A partial ischemia/reperfusion injury model was established.
The portal vein and hepatic artery supply to the median and left lobes of the liver were obstructed by
an atraumatic artery micro-clip, with the obstruction lasting for about 60 min. Then reperfusion
was fulfilled by removal of the clip. The liver samples were collected at the 4th h after the restora-
tion of blood inflow. Total RNA was extracted from the liver samples and analyzed quantitatively by
method of real-time PCR. At the same time, portal vein serum and plasma were taken respectively
for further detection of the level of endotoxin, tumor necrosis factor alpha ( TNF-alpha) and plasmic
alanine aminotransferase (pALT). The results indicated that TLR2 mRNA in ischemic lobe was
up-regulated markedly in mice partial liver ischemia/reperfusion injury model compared to that in
sham operation group (ACt: 1. 05+ 1, 02 vs 5. 08 1, 36, P<C0. 001). The level of portal vein
pALT and TNF-alpha increased significantly (112, 32417, 56 pg/ml vs 6. 07 +5, 33 pg/ml, P<C0.
01;890+£127 /L vs 305 /L. P<C0.001) . However. the level of portal vein endotoxin re-
mained below the normal line, suggesting a state of non-endotoxemia. TLR2 mRNA expression in
ischemic lobe, as well as portal vein pALT and TNF-alpha, was up-regulated in the model of mice
partial ischemia/reperfusion injury, suggesting the involvement of TLRZ2 in ischemia/reperfusion
pathological process.
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This research was aimed to study the variation stream: 5 ~-GCTACAGCTTCACCACCACAG-3 ",

of TLR2 mRNA expression in ischemic hepatic
lobes under a partial hepatic ischemia/reperfusion
pathological process, and to elucidate the mecha-
nism of toll-like receptors ( TLRs) activation and
the role played by TLRs signaling pathway in he-
patic ischemia/reperfusion injury.

1 MATERIALS AND METHODS

1.1 Materials

The materials used included TRIzol reagent
(Invitrogen Co. » Hongkong, China), TLR2 prim-
er; upstream 5-GCCACCATTTCCACGGACT-3",
downstream 5-GGCTTCCTCTTGGCCTGG-3 (In-

vitrogen Hongkong, China), probe sequence: 5°

(FAM) - TGGTACCTGAGAATGATGTGGGC-
GTG-(TAMRA) 3’ (Shanghai Shenyou Bio. Co. ,
China ), internal control B-actin primers: up-
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downstream; 5-GGTCTTTACGGATGTCAACG-
TC-3, probe: 5(FAM) - ATGACCTGGCCGT-
CAGGCAGC-(TAMRA) 3 (Shanghai Shenyou
Bio. Co., China). M-MLV reverse transcriptase
(Lot: #169410, Promega Co. » USA), RNasin ri-
bonuclease inhibitor ( Huamei Bio. Co, China),
recombinant Tag DNA polymerase ( Lot; 4564, #
EP0404, MBI Ferments, USA), Quantified limu-
lus assay kit (Shanghai Yihua Medical Science and
Technology Co., China). TNF-alpha enzyme-
linked immunosorbent assay (ELISA) kit (Jingmei
Bio Co. , China).
1.2 Animal Modeling and Grouping

BALB/c mice were supplied by the Experi-
mental Animal Center of Tongji Medical College,
Huazhong University of Science and Technology,
Wuhan, China. All the animals were male, with
age ranging from 6 to 8weeks and weighing 20—25
g. The animals were fasted for 12 h with free access
to water and randomly divided into ischemia/reper-
fusion (I/R) and sham operation groups (SH).
Mice were anesthetized with pentobarbital (60 mg/
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kg). A midline laparotomy was performed and an
atraumatic clip was placed across the hepatic hilus
to interrupt blood supply to the left and median
lobes of the liver. After 60 min of partial hepatic
ischemia, the clip was removed to initiate hepatic
reperfusion. Sham operation group mice underwent
the same protocol but without vascular occlusion,
1.3 Samples Harvesting and Management

Mice were killed after 4 h of blood supply res-
toration. Blood and liver samples were taken for
further analysis. The fresh liver samples (100 mg)
from ischemic hepatic lobes were collected, kept in
liquid nitrogen and homogenized with glass homo-
douncer in 0. 5 ml TRIzol solution. Then total
RNA was extracted by following the manufacturer
s protocol. Blood samples from portal vein were
taken respectively for assay of pALT, TNF-alpha
and endotoxin according to the manufacturer’ s
manual.
1.4 CQuantitative Assay of TLR2 mRNA Expression

After retro-transcription of total RNA with
primer oligodT, target TILR2 gene and internal
control B-actin gene were duplicated by the tech-
nique of real-time PCR with touchdown method.
The duplicating process was monitored with an au-
tomatic analysis software in type FTC-2000 Se-
quence Detection System (Shanghai Fengling Bio
Co. , China). The level of gene expression was ex-
pressed as the difference between the Ct value of
TLR2 mRNA and that of B-actin mRNA, 1 e.
ACt. The less theACt, the more the gene ex-
pressed.
1.5 Statistical Analysis

All numeric data were expressed as T * s.
Differences between I/R and SH groups were ana-
lyzed with SPSS10. 0 software.

2 RESULTS

2.1 The Expression of TLR2 mRNA in Ischemic
Hepatic Lobe
The values of ACt in I/R group and SH group
were 1, 051,02 vs 5,084 1. 36 respectively (P<C
0. 001), indicating that the expression level of
TLR2 mRNA in ischemic hepatic lobe in I/R group
is higher than that in SH group.
2.2 Levels of Serum Endotoxin, TNF-alpha and
PALT in Portal Veins
The levels of portal vein serum endotoxin in I/

R and SH groups were 3. 90£1.42 Eu/ml vs 3. 85
+ 1. 61 Eu/ml respectively. The difference be-
tween them was not significant (P>>0, 05). The
level of serum TNF-alpha in portal vein in I/R
group was higher compared to that in SH group
112.32+£17. 56 pg/ml vs 6. 07 £ 5. 33 pg/ml).
The difference between them was very significant
®P<C0. 001). The level of pALT in portal vein,
vhich is an indicator of liver function compromise,
was higher in I/R group than in SH group (890, 21
+272. 91 u/L vs 40. 66+15. 42 u/L). The differ-

ence between both groups was also very significant
(P<C0.001, table 1).

Table 1 Level of serum endotoxin, TNF-alpha
and pALT in portal vein

Groups I/R group SH group

Endotoxin con

+ * + *
(X10%)(Eu/ml) 3.90x1.42 3.85+1.61
Serum TNFralpha 1)) 494 17,560 6.07+5, 335
(pg/mb
Plasma ALT

+ " + #
(U/L) 890, 214272, 91 40, 66415, 42

* P>0.05, 4 P<C0.001 , * P<C0.001
3 DISCUSSIONS

TLR family members are type ] transmem-
brane proteins containing repeated leucine-rich mo-
tifs in their extracellular portions, similar to other
pattern recognition proteins of the innate immune
system, and a cytoplasmic domain, which is ho-
mologous to the signaling domain of the 1L-1 re-
ceptor ", TLRs recognize pathogen-associated
molecular pattern molecules, TLR2 are widely
present on the surface of macrophages residing in
liver and spleen, endothelial cells, dendritic cells,
and some gastroenterologic tract epithelia et
alt 31, It recognizes lipoproteins from a variety of
pathogens, lipoteichoic acid (LLTA), lipoarabino-
mannan, and atypical LPS, ezc. When activated,
the cytoplasmic portion of TILR2 interacts with
MyD88, which has the TIR (Toll/IL-1 receptor)
domain in its C-terminal portion, and MyD88 re-
cruits a death domain-containing serine/threonine
kinase, the Il.-1 receptor-associated kinase (I-
RAK). TIRAK is activated by phosphorylation and
is associated with TRAF6, which leads to the acti-
vation of two distinct signaling pathways, JNK and
NF-¢B, resulting in the proinflammatory cas-
cadel), Hepatic ischemia/reperfusion (I/R) injury
is a major complication of liver resection surgery,
transplantation, and hypovolemic shock™!. Al-
though the detailed biochemical mechanisms are
unclear, hypoxia-reoxygenation (ischemia/reperfu-
sion) may play an important role in the generation
of reactive oxygen species (ROS), as well as in the
secretion of cytokines, such as tumor necrosis fac-
tor a« (TNF-a), by Kuppfer cells. The stimulation
of NF-¢B and the following inflammatory cytokines
cascade may play ecritical roles during the
processt®’, We demonstrated that TLR2 mRNA
expression in the ischemic hepatic lobe was up-reg-
ulated during partial hepatic ischemia/reperfusion
injury process in mice model.

A mouse model of lobar, rather than total,
hepatic ischemia/reperfusion was established to
produce a severe hepatic ischemic insult without in-
ducing mesenteric venous congestion. The blood
supply to the median and left lobes were blocked,
while the blood supply to the right and caudal
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lobes, as well as venous outflow, remained intact,
thereby preventing the development of intestinal
venous hypertension and the resulting endotox-
emiat”. Under this non-endotoxemia condition,
the mechanism of I/R could be clarified without
the involvement of endotoxin, and the influence
could be excluded of cytokines evoked by endotoxin
on the expression of the interest gene'®l. Different
from the previous studies, it was the process of 1/
R alone, not lipopolysaccharide'®, that stimulated
the expression increase of TLR2 mRNA. It seems
that the TILR2 could be activated by the procedure
of ischemia and reperfusion, mimicking the phe-
nomenon that TLR2 could be activated by a variety
of cytokines!', Although the level of serum TNF-
alpha and plasma ALT were elevated during simul-
taneously, we couldn’t definitely define the rela-
tionship between the activation of TLR2 and the
increased level of TNF-alpha and ALT. But our
experiment indicates that the TLR2 may play a
part in the pathological process of hepatic ischemi-
a/reperfusion injury.

Few researches focused on the pathophysio-
logical role of TLRs during the I/R injury. Previ-
ous study has proved that TLR4, another member
of TLRs family, played a role in the process of 1/
RUM. The well-being of the body could be moni-
tored through recognition of tissue degradation by
TLR4!'%, even the TLR2 can be activated by
LPS™), However, under the condition of non-en-
dotoxemia, the mechanism of TLR2 activation and
liver cells on which TLR2 is activated during I/R
process remain unclear and need be further stud-
ied.
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