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Thymosin alphal protects against liver injury in rats with zymosan-induced multiple organ failure
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Abstract

BACKGROUND: Liver injury in a multiple organ failure model causes great troubles to clinicians’ medication. Thymosin a1l is used for treating chronic hepatitis
and it has obvious protective effects against liver injury.
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OBJECTIVE: To investigate the protective mechanism of thymosin al on liver injury in a rat model of multiple organ failure, based on adiponectin (ADPN)/

protein kinase B (Akt)/nuclear factor kB (NF-kB) signaling pathway.

METHODS: Male SPF Sprague-Dawley rats were randomly divided into four groups: normal group, model group, experimental group, and control group. Rats in the
model group, experimental group, and control group were given intraperitoneal injection of 500 mg/kg zymosan (50 g/L) to construct the rat multiple organ failure
model. Normal rats were injected intraperitoneally with equal doses of normal saline. Thirty minutes after the injection, the rats in the experimental group and the
control group were injected intraperitoneally with 2 mL of thymosin al and ganlixin with the dose of 0.5 mg/kg daily, respectively. The normal group and the model group
were injected intraperitoneally with the same dose of normal saline. After 7 days of continuous administration, liver function parameters were tested; histopathological
changes of rat liver tissues and cell apoptosis were detected using hematoxylin-eosin staining and TUNEL staining; immunohistochemistry and western blot were used to
detect the expression of interleukin-10, tumor necrosis factor a (TNF-a), adiponectin (ADPN), adiponectin recepror 2, AdipoR2, p-AKT and NF-kB.

RESULTS AND CONCLUSION: Compared with the normal group, the levels of alanine aminotransferase, aspartate aminotransferase, total bilirubin in the serum,
the pathological scores of liver injury, the cell apoptotic rate, and the expression levek of TNF-a and NF-kB were significantly increased in the model group,
while the serum levels of total protein, interleukin-10, ADPN, AdipoR2 and p-AKT were significantly reduced in the model group (all P < 0.05). Compared with
the model group, the serum levels of alanine aminotransferase, aspartate aminotransferase, total bilirubin, the pathological scores of liver injury, and cell
apoptotic rate in the experimental group and control group were significantly reduced, and the serum levels of total protein, interleukin-10, ADPN, AdipoR2
and p-AKT were significantly increased (all P < 0.05). To conclude, thymosin al has a protective effect on the liver of rats with multiple organ failure induced by
zymosan. The mechanism is related to the ADPN/Akt/NF-kB signaling pathway. ADPN/Akt is activated and the activation of NF-kB is inhibited, then reducing the

inflammatory response.
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Figure 1 | Liver function of rats in each group

A T B SERAL

poyicel

B
30 a

25 b

s
~
,Ek 2.0

15

JF

1.0

0.5

0
IEF 4L

BRI seIed el

Bl B A NTRARE - e B (bR =50 um); B ANFHSUREIE S0t 45 R, HIEHAMLL, "P<0.05; SEHAAMLIL, "P<0.05

2 | WEEAKBRIFEABIEHEMS

Figure 2 | Pathological damage of the liver in rats
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Figure 3 | TUNEL detection of apoptosis in the rat liver
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Figure 4 | Immunohistochemical detection of the expression of interleukin-10 in the rat liver (SP, x400)
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Figure 5 | Immunohistochemical detection of the expression of tumor necrosis factor a in the rat liver (SP, x400)
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