HPHEERL R4, 2026 4E 3 J1, 45 57 % 4% 3 10 - 285 -

\

MHSEFIVaX L RBREEEZFARMET AT RIAMIDERBHNKLE
1R

X AR, XN EF A ALK BT (B ARERBREFR, P2 710068; TEIR/E , E-mail: 18192692178@163.com)

WE: B ZOTT SR IVa(ChIV) XL 3 (SEV) BRI G 247 K BT 28 70 I T FIDA RIS B B i 1 5% ) K I 7T B AIL
Wl ik 60 HEBAESD K B MBUFREHL > A BEZL SEV 4 \SEV+ChIV 40 F1 SEV+ChIV+EXS527 (SIRT1 3151 ) 41 , 45
2015 Ho R REZH B T RR IR 23 A% A 4 42 WS, AW A 2090, ; SEV 20 % A 4%SEV ; SEV+ChIV 41 Fll SEV+ChIV+EX527 £ A
SEV Hif 8 1 S AHR 2590 o >R FH Morris 7K 2 87 5256 kil oA BRE 368 v FR 101 B85 70 ST 15 U BSORT A 5 B 452 B BT I 5 3 2 A R 531 U
TITAR R IO AR 45 Y 2R B S a0kl [ & 28 AT o0 43 b s ELISA VA A6 I 1 S 2H 20 1L-6 . 1L- 1B A TNF-o 75 £ 5
HE G (R 0V S BREE R 451475 ; TUNEL G (G S5 22 e 08 1= 5 300 SR 0V S5 ROS 7K ; Western blot A6 1= (Bax . Bel-2
Fil cleaved Caspase-3) 5 SIRT1/BDNF i#i % (SIRT1 fIl BDNF)AHOGHE (3Ri6. 4R SXTIRAIAH L, SEV 4 Bk i v (R 1) A&
K (P<0.05) , #5787 5 A B ARG B4 88 B[] 2 00 iC A2 0 98 85 A W I B A8 O B & 28 AT S E 4 LE B BEAR (P<
0.05) , MF LA 2L 11-6 . TL-1B A TNF-a 7K - T 55 (P<0.05) , i 48 TOHES 2L 50 BR AN | 25 P4 P B s B TE A4 /1N, ROS 7K
F TR K cleaved Caspase-3 Fil Bax ik T} (P<0.05) , Bel-2 \SIRT1 Al BDNF A Ak (P<0.05) . 5 SEV 4 L4, SEV+ChIV
21 K Rk s Ve AR 40 2 (P<0.05) , 587 B VB . B A 42 BRAS B3 st 18] K I HR M8 20 I B B B0 B & 38 A1 M
O 3 £ (P<0.05) , i 414 11-6  1L-1B AT TNF-a ZK - FEAIK (P<0.05) , i S 41 SR A 45 0 BA (A5 2 203 , ROS /K- bf
2 TGP T %} cleaved Caspase-3 Fll Bax 28 ik F K (P<0.05) , Bel-2 SIRT1 A1 BDNF 235 T} 55 (P<0.05) . 5 SEV+ChIV 414 [t ,
SEV+ChIV+EX527 41 K Bk i 5 AR BT (P<0.05) , #5807 5 YR B AR 52 BRAS B BF () s B Ie 12 B il 48 550 K e 2 3 il 4
BRI R ASHAT R 43 e 0820 (P<0.05) , i T 40 21 T1-6  1L-18 FIl TNF-o 7K F- 15 (P<0.05) |, i S 45 F i 45 W1 ., ROS 7K
S HZITCI TR M cleaved Caspase-3 il Bax #3515 (P<0.05) , Bel-2 . SIRT1 Fl BDNF &A% (P<0.05), 4%  ChIV Alfig
3o 80 SIRT1/BDNF 3 B2t SEV RRER G K RANZE T T2 S5 AT BB 5

KEWR: TSR IVa; LS, AMTIRERERY; SIRTI/BDNFIER; M1 RIE

FESEES: R614 XEHRIEF: A XEHS: 1007-6611(2026)03-0285-09 DOI: 10.13753/j.issn.1007-6611.2026.03.006

Ameliorating effect of Chikusetsu Saponin IVa on neuronal apoptosis and cognitive dysfunction in aged rats after Sevoflu-
rane anesthesia
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710068, China; *Corresponding author , E-mail : 18192692178@163.com)

Abstract:  Objective To explore the effect and its possible mechanism of Chikusetsu Saponin IVa(ChIV) on neuronal apoptosis and
cognitive dysfunction in elderly rats after Sevoflurane (SEV) anesthesia. Methods ~ Sixty elderly SD rats were randomly divided into
control group, SEV group, SEV+ChIV group and SEV+ChIV+EX527(SIRT1 inhibitor) group according to the random table, with 15
rats in each group. In control group, the rats were placed in an anesthesia chamber connected to a monitoring device and inhaled 20% O,
only. The rats in SEV group inhaled 4% SEV. The rats in SEV+ChIV group and SEV+ChIV+EXS527 group were intraperitoneally
injected with the corresponding drugs before SEV anesthesia. Morris water maze test was used to detect the escape latency, the number
of crossing the platform and the dwell time in the target quadrant. New object recognition (NOR) test was used to evaluate the discrimi-
nation index of short-term and long-term memory. Y maze test was used to detect the percentage of spontaneous alternation behavior.
The contents of 1L-6, 1L-13 and TNF-a in hippocampus were detected by ELISA. HE staining was used to observe the pathological
structural damage of hippocampus. TUNEL staining was used to detect the apoptosis of hippocampal neurons. The level of ROS in hip-
pocampus was detected by kit. Western blot was used to detect the expressions of apoptosis (Bax, Bcl-2 and cleaved Caspase-3) and
SIRT1/BDNF pathway (SIRT1 and BDNF) related proteins. Results Compared with control group, the escape latency of rats was

prolonged in SEV group, the number of crossing the platform, the target quadrant residence time, the short-term and long-term
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memory discrimination indexes, and the percentage of spontaneous alternation behavior decreased (P<0.05), the levels of IL-6, IL-18
and TNF-« in hippocampus increased (P<0.05) , the neurons were disarranged, indistinct in outline, loosely structured, and showed
distortion and shrinkage, and ROS level, the apoptosis rate and the expressions of cleaved Caspase-3 and Bax increased (P<0.05) ,
and the expressions of Bcl-2, SIRT1 and BDNF decreased (P<0.05). Compared with SEV group, the escape latency of rats in SEV+
ChIV group was shortened (P<0.05) , the number of crossing the platform, the target quadrant residence time, the short-term and long-
term memory discrimination indexes, and the percentage of spontaneous alternation behavior increased (P<0.05) , the levels of 1L-6,
IL-18 and TNF-a in hippocampus decreased (P<0.05) , the morphological structure of hippocampus was significantly improved, ROS
level, the neuronal apoptosis rate and the expressions of cleaved Caspase-3 and Bax decreased (P<0.05), and the expressions of Bcl-2,
SIRT1 and BDNF increased ( P<0.05). Compared with SEV+ChIV group, the escape latency of rats was prolonged in SEV+ChIV+
EX527 group (P<0.05) , the number of crossing the platform, the target quadrant residence time, the short-term and long-term
memory discrimination indexes, and the percentage of spontaneous alternation behavior decreased ( P<0.05) , and the levels of 11.-6,
IL-1B and TNF-a in hippocampus increased (P<0.05), the hippocampal structure damage was more severe, ROS level, the neuronal

apoptosis rate and the expressions of cleaved Caspase-3 and Bax increased (P<0.05) , and the expressions of Bcl-2, SIRTI1 and

BDNF decreased (P<0.05). Conclusion ~ ChIV may improve neuronal apoptosis, inflammation and cognitive dysfunction in rats after

SEV anesthesia by activating the SIRT1/BDNF pathway.
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Figure 1  Morris water maze trajectories of rats in each group
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Figure 2 Effect of ChIV on SEV-induced hippocampal pathological structural damage in rats (HE staining, x200)
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Figure 3  Effects of ChIV on SEV-induced apoptosis of hippocampal neurons in rats



+ 290 -

2.6 ChIV *f SEV # 3 & I 28 47 B 4L 5 3 69 38 4=
2

AHEL T X BE AL, SEV 2 K U 5 4141 ROS /K-
B E T (P<0.05) ; % HE SEV 41, SEV+ChIV 2H i 5
2H 21 ROS 7K - &A% (P<0.05) 5 %8 22 SEV+ChIV 41 ,
SEV+ChIV+EX527 41 i 5 2 41 ROS /K °F- L F+ (P<
0.05, iLIE 4)
2.7 ChlIV 2¥ SEV # - #9 i & 20 2%  SIRT1 #= BDNF
Kk 8 ¥k

AHBETF X R4, SEV 2 K Uit 5 41 21 SIRT
BDNF £ i5 K 18 (P<0.05) ; %f [t SEV 4 , SEV+ChIV
4 bk [ R IR KE BT (P<0.05) 5 8 2 SEV+
ChIV 4 , SEV+ChIV+EX527 41 ¥ff h 2 41 rh SIRT1 .
BDNF KA 7K P (P<0.05, ILE5)

2.0 -
SIRTT e s - S—
. . 2 1.5 -
DR SR S S -
&_/ 2 Q7 A7
TS @{9’ e
NS
RN

J Shanxi Med Univ, Mar. 2026, Vol. 57 No. 3

300 sk
T &&&
—_ s
S
= 200 -
s
% #H#
2
= 100 + |—L‘
<
0

K4 ChIVXfSEV 551K U S 4 414
AL GiSNEEZ vk
Figure 4 Regulatory effect of ChlV on oxidative stress in

hippocampal tissue in rats induced by SEV
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Figure 5 Effects of ChIV on expressions of SIRT1 and BDNF in hippocampal tissues of SEV-induced rats by Western blot
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