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Effects of remimazolam on postoperative cognitive function in aging model rats via
regulation of the BDNF/TrkB signaling pathway
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Abstract Objective To investigate the effects of remimazolam (Rem) on postoperative cognitive function in aging model rats and elu-
cidate the mechanisms underlying its regulation of the brain-derived neurotrophic factor/tyrosine kinase receptor-B (BDNF/TrkB) pathway.
Methods SD rats were randomly assigned to control,model, Rem-L, Rem-M, Rem-H , and Rem-H+7,8-DHF groups, and a Morris water
maze test was used to evaluate the learning and memory abilities of rats,whereas pathological changes in the hippocampal neurons of
rats were assessed histologically using hematoxylin and eosin staining. In addition,we also examined the levels of inflammatory factors,
including interleukin-18 (IL-18), tumor necrosis factor-a (TNF-a), interleukin-18 (IL-1B8) in rat serum,and those of oxidative stress indi-
cators [superoxide dismutase (SOD),glutathione peroxidase (GSH-PX), and malondialdehyde (MDA) ]in brain tissue,whereas Western
blotting analysis was performed to determine the expression of BDNF/TrkB signaling axis-related proteins and their downstream signaling
molecules. Results  Hippocampal neurons of the control group rats were observed to be characterized by a tight and regular arrangement,
with clear cell boundaries, cytoplasm, and nuclei. Contrastingly, the hippocampal neurons of model group rats were found to be disorderly
arranged , with irregular cell morphologies and condensed nuclei being detected in some cells. In water maze tests , compared with the con-
trol group rats, those in the model group were found to have a longer escape latency (P < 0.05),and in these rats,we detected significant
increases in the levels of IL-18,1L-18, TNF-a in serum,and levels of MDA, BDNF, TrkB, p-AKT/AKT,and ERK1 in brain tissues (P <

0.05), whereas there were significant reductions in the levels of SOD and GSH (P < 0.05). Furthermore , compared with rats in the model
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group, the hippocampal neuronal cells of rats in the Rem-L, Rem-M, and Rem-H groups tended to become gradually more orderly,along

with a progressive reduction in the number of damaged cells (P < 0.05). In addition, there was a gradual shortening of the escape latency of
these rats (P < 0.05), along with gradual reductions in the levels of IL-18,1L-18, TNF-a in serum, and the levels of MDA , BDNF, and TrkB
in brain tissues (P < 0.05), whereas the levels of SOD and GSH gradually increased (P < 0.05). Moreover, we established that the addition

of the BDNF/TrkB activator 7,8-DHF reversed the regulatory effect of Rem on the postoperative cognitive function in aging rats (P < 0.05).

Conclusion Rem can regulate the postoperative cognitive function in aging rats, the underlying mechanisms of action of which may be

associated with an inhibition of the BDNF/TrkB pathway.

Keywords remimazolam; brain-derived neurotrophic factor/tyrosine kinase receptor B; aging; postoperative cognitive function
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Tab.1 Expression levels of serum inflammatory factors in rats of each group

Group IL-18 (pg/mL) IL-18 (pg/mL) TNF-a (pg/mL.)
Control 18.39 + 3.69 12.20 £3.25 50.51 £ 6.01
Model 46.56 +5.79" 38.39 +5.98" 02.76 + 8.44"
Rem-L 37.45 + 4.63” 29.33 +4.227 79.43 +7.96”
Rem-M 28.96 + 4.26” 21.35 +3.68°"" 66.28 +7.217"7

20.88 + 4.037
38.03 £ 4.85”

Rem-H
Rem-H+7,8-DHF

53.39 + 6557
76.69 + 7.85”

15.26 + 3.4473
32.98 +5.49°

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. Rem-L group;4) P < 0.05 vs. Rem-M group;5) P < 0.05 vs. Rem-H group.
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AR, 450005 20 32 8 /L, Rem-H+7 , 8-DHFZH K
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TrkBf5 5 i #% N {55 43 Fp-AKT/AKT .ERK13 15
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Tab.2 Comparison of oxidative stress factors levels in the brain tissue of rats in each group

Group SOD (U/mg) GSH (U/mg) MDA (nmol/mg)
Control 235.39 + 13.52 181.39 + 12.03 1.25+0.42
Model 126.56 + 7.22" 93.56 +9.55" 5.32 +1.03"
Rem-L 155.14 + 8.06” 126.12 £ 10.49” 3.93 +0.80”
Rem-M 173.87 £ 9.87°7 149.44 + 11.36"" 2.59 +0.552
Rem-H 196.66 + 10.397-¥ 173.98 + 11.972% 1.65 + 0.372

Rem-H+7,8-DHF 146.97 +7.74” 133.62 £ 10.33” 4.18 £0.91”

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. Rem-L group;4) P < 0.05 vs. Rem-M group;5) P < 0.05 vs. Rem-H group.

®3 HHARMALHBDNF/TkBE SEEIEXEARE TIFES S FRIZKE
Tab.3 Expression levels of BDNF/TrkB signaling pathway related proteins and downstream signaling molecules in brain tissues of rats
in each group

Group BDNF TrkB p-AKT/AKT ERK1
Control 0.23 £0.05 0.41 £0.03 0.39 +0.03 0.79 + 0.06
Model 1.55+0.16" 1.73 £ 0.15" 0.84 +0.07" 1.69 +0.15"
Rem-L 1.19+0.13” 1.46 + 0.10” 0.72 + 0.06” 1.47 +0.13%
Rem-M 0.92+0.11*" 1.20 + 0.09*" 0.56 = 0.05>" 125+0.1177
Rem-H 0.70 = 0.09*"¥ 0.72 + 0.062* 0.43 = 0.032¥ 1.03 +0.087%

Rem-H+7,8-DHF

0.98+0.16”

1.35£0.14” 0.65 + 0.05” 1.34£0.12"

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. Rem-L group;4) P < 0.05 vs. Rem-M group;5) P < 0.05 vs. Rem-H group.
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1, control group;2,model group;3,Rem-L group;4,Rem-M group;5,
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Fig.2 Expression of BDNF/TrkB signaling pathway related pro-
teins and downstream signaling molecules in brain tissues
of rats in each group
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