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Effects of cattle encephalon glycoside and ignotin on SIRT1/mTOR/p70S6K
pathway and neuronal apoptosis in neonatal rats with hypoxic-ischemic
encephalopathy

LIU Yong-xing, ZHANG Shi-chang, LI Ping, ZHUANG Fang-li, WANG Li-ping
Department of Pediatric, Xuchang Central Hospital, Xuchang 461000, China

Abstract: Objective To investigate the effect of cattle encephalon glycoside and ignotin on sirtuin 1 (SIRT1)/mammalian target of
rapamycin (mTOR)/p70 ribosomal protein S6 kinase 1 (p70S6K) pathway and neuronal apoptosis in neonatal rats with hypoxic-
ischemic encephalopathy (HIE). Methods neonatal rats HIE model were established by ligating left common carotid artery and
hypoxic glass chamber, they were randomly divided into 5 groups: model group, low dose (0.8 mg/kg), medium dose (1.6 mg/kg), high
dose (3.2 mg/kg) groups of cattle encephalon glycoside and ignotin, and nimodipine group (10 mg/kg), with 12 in each group, another
12 rats were set as sham operation group. After grouping, the neurobehavioral activities of rats in each group were observed and scored,
the water content of brain tissue was measured, the apoptosis of cerebral cortex neurons was detected by TUNEL staining, the serum
levels of tumor necrosis factor-a (TNF-o)) and interleukin-1 (IL-1B) were detected by enzyme-linked immunosorbent assay (ELISA),
the expression of SIRT1/mTOR/p70S6K pathway related proteins was detected by Western blotting. Results Compared with those in
the sham operation group, the neurological deficit score, water content of brain tissue, apoptosis rate of cortical neurons, levels of serum
TNF-o and IL-18, SIRT1/mTOR/p70S6K pathway related proteins p-mTOR/mTOR and p-p70S6k/p70S6K pathway were significantly
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increased in the model group, the expression of SIRT1 in brain tissue was decreased (P < 0.001). Compared with those in the model
group, the neurological deficit score, water content of brain tissue, apoptosis rate of cortical neurons, levels of serum TNF-a and IL-1f,
SIRT1/mTOR/p70S6K pathway related proteins p-mTOR/mTOR and p-p70S6k/p70S6K pathway were significantly decreased in the
low, medium and high dose groups of cattle encephalon glycoside and ignotin, and nimodipine group. The expression of SIRT1 in brain
tissue was increased (P < 0.001), there was a dose-dependent effect in groups of cattle encephalon glycoside and ignotin (P < 0.001).
There was no significant difference in each index between high-dose group of cattle encephalon glycoside and ignotin and nimodipine
group. Conclusion Cattle encephalon glycoside and ignotin can promote the expression of SIRT1 in brain tissue of neonatal rats with
HIE, reduce the phosphorylation levels of mTOR and p70S6K, inhibit inflammation, relieve brain edema and neuronal apoptosis, and
repair nerve function and improve clinical symptoms.
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Table 1 Neurological deficit score of rats in each group
(xts,n=12)
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ARG LS SP<0.001; ST AL . “P<0.001
“P<0.001 vs sham operation group; *P < 0.001 vs model group; *P < 0.001
vs low dose of the cattle encephalon glycoside and ignotin group; 4P <
0.001 vs medium dose of the cattle encephalon glycoside and ignotin group
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32 78.81+0.2815&
JEEH T 10.0 78.69+0.27%5&
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*P < 0.001 vs sham operation group; *P < 0.001 vs model group; $P <
0.001 vs low dose of the cattle encephalon glycoside and ignotin
group; ¥P < 0.001 vs medium dose of the cattle encephalon glycoside

and ignotin group
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Fig. 1 Apoptosis of cortical neurons of rats in each group detected by TUNEL staining
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Table 3 The apoptosis rate of cortical neurons of rate in

each group ( )_c:ts,n=6 )

25 7 /(mg-kg ™) AT T-%/%
(EERZN — 0.65%0.17
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iER=RIININ 0.8 51.02£6.72*
1.6 29.86+3.92%
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SEFEARALE: "P<0.001; SEAAILE: P<0.001; SHHNL
JIRAGGFERAALEAL: SP<<0.001; SFEALKTHFEALE: “P<0.001
*P < 0.001 vs sham operation group; *P < 0.001 vs model group; $P <
0.001 vs low dose of the cattle encephalon glycoside and ignotin
group; 4P < 0.001 vs medium dose of the cattle encephalon glycoside

and ignotin group
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IL-1p KBS TR (P<<0.001); SHERIAMLL,
=107 (A SIS 1 = RSN = 4 E N
TNF-o. IL-1B /KPR, H G ULIE % 20 2 77 = A
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Table 4 TNF-o and IL-1p levels in serum of rats in each
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KGRI R SP<<0.001; SINHNULIRAHE: “P<0.001
*P < 0.001 vs sham operation group; P < 0.001 vs model group; *P <
0.001 vs low dose of the cattle encephalon glycoside and ignotin
group; ¥P < 0.001 vs medium dose of the cattle encephalon glycoside

and ignotin group
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Fig. 2 The expression of SIRT1/mTOR/p70S6K pathway
related proteins in brain tissue of rats in each group
detected by Western blot
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£S5 HEAARMLEAL SIRT/mTOR/p70S6K EIEAAXE LI RIAKTE (x+s,n=6)
Table 5 Relative expression of SIRT1/mTOR/p70S6K pathway related protein in brain tissue of rats in each group ( xts,n=6)

ZH Fl®/(mgkg™) SIRT1/GAPDH p-mTOR/mTOR p-p70S6K/p70S6K
BFAR — 1.15+0.13 0.11£0.03 0.0840.02
it — 0.1410.03" 1.03+0.16" 0.95+0.12*
i LI 0.8 0.50+0.05" 0.71£0.11* 0.5010.10*

1.6 0.89+0.09% 0.424+0.07% 0.31+0.06"

32 1.14£0.09%5& 0.13+0.03%& 0.09 +0.0275&
Je FE T 10.0 1.1340.10%& 0.14£0.04%& 0.10+0.03%&

HRFARUAE: "P<0.001; SHAHE: *P<0.001; SEFEHUUIKIGHIEALLE: $P<0.001; SHNEHUKFREAE: £P<0.001
“P <0.001 vs sham operation group; *P < 0.001 vs model group; *P < 0.001 vs low dose of the cattle encephalon glycoside and ignotin group; P < 0.001

vs medium dose of the cattle encephalon glycoside and ignotin group
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