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ABSTRACT Objective: To investigate the effect of polydatin treatment on postoperative cognitive dysfunction, hippocampal oxida-
tive stress and neuroinflammation in aged mice. Methods: C57BL/6J male aged mice, 18 months old, weighing 24-28 g, were randomly
divided into 4 groups: sham operation group (Sham group), postoperative cognitive dysfunction group (POCD group), low-dose polydatin
group (PD1 group), high-dose polydatin group (PD2 group). The mice in the Sham group received only chloral hydrate anesthesia with-
out surgery; the mice in the POCD group received abdominal surgery to prepare the POCD model; mice in PD1 group underwent abdom-
inal surgery and received intraperitoneal injection of 25 mg/kg polydatin immediately, 24 h and 48 h after surgery; mice in PD2 group un-
derwent abdominal surgery and received intraperitoneal injection of 50 mg/kg polydatin immediately, 24 h and 48 h after surgery. From
postoperative day 5 to postoperative day 9, Morris water maze test was used to evaluate postoperative cognitive function. Western blot
was used to determine the protein expression levels of Nrf2, HO-1, HMGBI, and Iba-1 in the hippocampus. The concentration of reactive
oxygen species (ROS), malondialdehyde (MDA) as well as superoxide dismutase (SOD) in the hippocampus were detected to reflect the
postoperative hippocampal oxidative stress level. Results: (1) Compared with the Sham group, the mice in the POCD group had a longer
escape latency (P<0.05), decreased platform crossing times and time spent in the target quadrant (P<0.05), reduced expression levels of
Nrf2 and HO-1 proteins (P<0.05), increased oxidative products ROS and MDA (P<0.05), decreased activity of antioxidant enzyme SOD
(P<0.05), and elevated protein expression levels of Iba-1 and HMGB1(P<0.05); (2) Compared with POCD group, mice in PD1 group and
PD2 group had shorter escape latency (P<0.05), increased platform crossing times and time spent in the target quadrant (P<0.05), elevated
expression levels of Nrf2 and HO-1 proteins(P<0.05), reduced ROS and MDA (P<0.05), improved SOD activity(P<0.05), and decreased
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protein expression levels of Iba-1 and HMGBI1 (P<0.05). Conclusions: Polydatin can alleviate postoperative cognitive impairment in aged

mice, and reduce postoperative hippocampal oxidative stress and neuroinflammation. Its mechanism may be related to the activation of

Nrf2/HO-1 signaling pathway.
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KRR ELE R B R, 5 Sham 41 [b#E , POCD 4H/NRAJE 5
7~9 K (D7 3] D9 )k 2 ¥tk # (Escape latency ) 4E K (P<0.05,
n=9), ZEHT G YR B AR 5 FR15= B4 i) ] B I 5 20 (P<0.05,

n=9) ;5 POCD # [t4%,PD1 44l PD2 4/NRARJGEHE 7~9 Kk
B IASR 5 (P<0.05,n=9) , 25 1 5 URBURT H AR 42 BR 152 B2
[]#% £ (P<0.05,n=9), L3 1,

F 1 SANRAEETAHZLERHLR(0=9,x¢ 5)

Table 1 Comparison of behavioral performance in Morris Water Maze tests (n=9, x* s)

Time spent in
Escape latency (s) Platform P
Groups Sample size . the target
D5 D6 D7 D8 D9 Crossings
quadrant (s)
Sham 9 54.8% 8.5 40.6x 5.5 314+ 45 202+ 2.9 142+ 1.8 3.3+ 0.5 35.3+ 3.4
POCD 9 52.5+ 6.3 443+ 7.6 41.9+ 7.9* 36.3+ 4.7* 20.6+ 4.2* 1.6+ 0.3* 24.5+ 2.9%
PD1 9 555+ 9.2 41.9% 6.0 28.0+ 6.5" 21.0% 4.5° 15.0£ 1.9° 2.5+ 0.5% 29.1% 4.8%
PD2 9 49.0+ 8.3 40.2+ 5.6 27.9+ 5.1 21.0+ 2.9 14.0+ 1.9 2.6+ 0.2% 34.7+ 5.5*
F value 1.083 09115 9.456 40.02 13.82 27.87 12.9
P value 0.3714 0.4337 0.001 <0.0001 0.0022 <0.0001 <0.0001

Note: Compared with Sham, *P<0.05; Compared with POCD, #P<0.05

22 MANRAREED Nrf2 1 HO-1 EHRIEKFEHLLE
5 Sham 4 [b4¢, ARJG45 3 K POCD 41/ Bt Th Nrf2 il
HO-1 K 15K B3 T FR(P<0.05,n=5); 5 POCD 4 %%,

S P N9
2
L O

N2 | ——

HO-T| e i S

GAPDH}--I

(normalized to GAPDH)

Relative protein levels of Nrf2 and HO-1

RJGH 3 X PD2 4l/h RUfF D Nrf2 #1 HO-1 R £k £
(P<0.05,n=5), i PD1 204V Nrf2 5 [q3iA08/0> P<0.05,n=5),
IJ_II_JE 10

Nrf2

B 1 MANRAREED Nrf2 §1 HO-1 BERIZKFRILLE(n=5, vt 5)
7E :#P<0.05, *#P<0.01, ***p<0.001, ****p<0.0001; ns, R WFKITFER,
Fig.1 Comparison of hippocampal Nrf2 and HO-1 protein expression of four experimental groups (n=5, xt s)

Note: *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001; ns, not significant.

2.3 MA/PMRAREED ROS.MDA 7 SOD iR E Rtk 4%
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SR AL (P<0.05,n=5),SOD JE M4 ( P<0.05,n=5);
5 POCD 4 8, RG4S 3 K PD1 445 55 ROS BH L&A (P<O.
05,n=5), 1 MDA #l SOD =k WL 4t ]2 2= 5 (P>0.05,n=5), Ui,
K 2,

24 MANRARFED Iba-1 1 HMGB1 B AR IAKFHILLE

55 Sham £ H%:, ARJF4E 3 K POCD 41/l S Iba-1 Al
HMGBI1 # 5K BB 34 i (P<0.05,n=5) ; 5 POCD 4] Lt

&5 PD1 201 PD2 2H/NEL D Iba-1 1 HMGBI1 % [ 3 57K
15 F IR P<0.05,0=5 ), ILIE 3.
3 3tig

ARSI T AT X B4R/ RA 5 A B e R A 1 1
o WFFEEs R R ARG (25 mg/kg ) Flig )4 (50 me/kg ) Y &
B AT ARGE AR S5 /D 2% 21012 Dh8E , B iR D Nif2/HO-1 {F
S I VAR SR T SN SR SERE N

AT 2 H 2 — RO E R, B 5 AR B AN )
ZAAE TR T A A T, R AU B T H2E
R A 2 R (T SR AR R, T ELAS 2 iR 401007
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*k *% I
*k ns
200 * %k * %k 1.0 * ns 0.025+
5 S 0.8+ = 0.020]
T 150 ko) 33
o = =
0 & < & 06+ 2 £ 00154
& g 100- s 5o
5 3 0.4+ 85 oot
€ s0- § P E
= =~ 0.2+ = 0.005-
0- 0.0~ 0.000-
S AP ) NS A NS P
L L £ QL £ L L
B 2 MAENRARFEES ROS.MDA #1 SOD iREHILLE (n=5, vt 5)
FE:#P<0.05, ¥#P<0.01; ns, K MFEITFER,
Fig.2 Comparison of hippocampal concentrations of ROS, MDA, and SOD in four experimental groups (n=5, xt s)
Note: *P<0.05, **P<0.01; ns, not significant.
N S N
“O‘\’b QO Qo QO(L Kook ok
*kK
g F XKK KK
Iba-1 . 2.5 k¢ %k %k %k * - 2.0
- .— 3 8_
- gé 2.0 §6§ 1.5
3 1.5 23
22 32 1.0
HMaB1 l-...l
ag 28 o054
2§ 05 gg
T & 2 £
GAPDH ¢ 00- s o00-
S A v S L v
PO L L PO L L

3 MANRAREED Iba-1 #1 HMGB1 ZEHRIZKFMILE(n=5, 1t 5)
£ :%P<0.05,**P<0.01, ***p<0.001, ****P<0.0001,

Fig. 3 Comparison of hippocampal Iba-1 and HMGBI protein expression of four experimental groups (n=5, x* )

Note: *P<0.05, **P<0.01, ***P<0.001, ****p<(.0001.

WFFEIESE, 2l 100 IR At ) P A A I B P B, R BRI
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DREBGIA RO . Ik, 27 3G, AR89 R I A S
i) .24 h 1 48 h 43 FIRE i SHIGH i (25 me/kg) R
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HIFTE AL B (G SOD) B 25 3 £t B i T B, B &0 5
SZ AR (1 ROS) A FZMR 020, K S8 AL IR AS 7E S54RI
AH G Al 2R A T P58 (A ey R 7 T R0 R 4 A ) vh By
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