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Thrombin-induced hydrocephalus: the effect of TNF-o. and IL-1p on the expression of aquaporinl and 4
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[ Abstract] Objective To investigate the effect of the inflammatory factors tumor necrosis factor-a
(TNF-o) and interleukin-18 (IL-18) regulateing the expression of aquaporin 1 (AQP1) and aquaporin 4
(AQP4) on the pathological development of hydrocephalus induced by thrombin(TH). Methods Forty healthy
male SD rats were randomly divided into four groups (n=10): sham operation group, TH group, TH/TNF-

o inhibitor group, TH/IL-18 inhibitor group. Rats in the sham operation group were injected with 0. 3 mL of
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normal saline into the cisterna magna, rats in the TH group were injected with 0. 3 mL (10 U/mL) of TH into
the cisterna magna, and the rats in the TH/TNF-q inhibitor group were injected with 0.3 mL (10 U/mL) of
TH+ 0. 25 uM TNF-q inhibitor (Simponi) into the cisterna magna, and the rats in the TH/IL-18 inhibitor
group were injected with 0.3 mL (10 U/mL) of TH+ 0. 25 M TH/IL-18 inhibitor (GIBH-130) into the cis-
terna magna. There were at least 5 rats in each group, and sufficient sample size was guaranteed according to
deficiency supplement. Neurological function scores were performed on the first and third days after odeling.
On the third day, the rats were sacrificed and the relative lateral ventricle area was calculated. The positive ex-
pressions of TNF-q, IL-18, AQP1andAQP4 proteins were evaluated by immunohistochemical staining.
Results (1) The area of lateral ventricle in the sham operation group, the TH group, the TH/TNF-¢ inhibi-
tor group, the TH/IL-1B inhibitor group was (3.58+0.40) %, (6.09%0.82) %, (5.06%0.53) %, (5.25
£0.68) %. Compared with the sham operation group, the relative lateral ventricle area of the TH group, the
TH/TNF-q inhibitor group and the TH/ IL-18 inhibitor group increased, and the difference was statistically
significant (P<Z0. 01). Compared with the TH group, the area of lateral ventricle in the TNF-¢ inhibitor group
and the IL-1B inhibitor group decreased, and the difference was statistically significant (P<Z0. 01). (2) Immu-
nohistochemical test: 1) The immunopositive expression of TNF-a and IL-18 was mainly distributed in the cy-
toplasm of rats. TNF-o was mainly located in the astrocytes and neuronal cells of the peripheral tissues of the
lateral ventricles. IL-18 was mainly located in the microglia and astrocytes of the peripheral tissues of the later-
al ventricles. Compared with the sham operation group, the positive expression of TNF-¢ and IL-1f3 protein
was increased in the TH group, the TH/TNF-q inhibitor group and the TH/ IL-1f inhibitor group, and the
difference was statistically significant (P<Z0. 01). Compared with TH group, the positive expression of TNF-«
and IL-1B3 protein in the TH/TNF-q inhibitor group and the TH/IL.-18 inhibitor group decreased. with statisti-
cal significance (P<Z0. 01). 2) The immunopositive expressions of AQP1 and AQP4 were mainly distributed in
the cell membrane, AQP1 was mainly located in the choroid plexus epithelial cells, and AQP4 was mainly loca-
ted in the ependymal cells of the periventricular tissues. Compared with the sham operation group, the positive
expressions of AQP1 and AQP4 protein in the TH group, the TH/TNF-q inhibitor group and the TH/ IL-1B3
inhibitor group were increased, with statistical significance (P<C0. 01). Compared with the TH group, the
positive expressions of AQP1 and AQP4 protein in the TH/TNF-q inhibitor group and the TH/IL-18 inhibitor
group were decreased, with statistical significance (P<ZC0. 01). Conclusion
ment of SAH hydrocephalus induced by TH, TH can induce the up-regulation of TNF-q and IL-13, thereby

(1) In the pathological develop-

increasing the expression of AQP1 and promoting the secretion of cerebrospinal fluid from the choroid plexus.
The elevated expression of AQP4 may be a compensatory response after hydrocephalus. (2) By inhibiting
TNF-q and IL-18, AQP1 can be down-regulated, and secondary AQP4 expression can be reduced, and the
symptoms of neurological impairment in rats can be improved. TNF-« and IL-18 may be important targets for
clinical treatment of hydrocephalus.
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