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Effects of borneol on pharmacodynamics and pharmacokinetics of Corydalis saxicola total alkaloids in
depression model rats

YE Yu, DAI Guoliang, HANG Huaxi, YU Meishuang, WANG Yiran, SHAO Xuewen, JU Wenzheng (Dept. of
Clinical Pharmacology, Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, China)

ABSTRACT OBJECTIVE To investigate the effects of borneol on pharmacodynamic and pharmacokinetic effects of Coryvdalis
saxicola total alkaloids in depression model rats. METHODS Thirty male SD rats were divided into blank control group, negative
control group, positive control group (fluoxetine 10 mg/kg, i.g.), single drug group (C. saxicola total alkaloids 210 mg/kg, i.g.)
and combined drug group (C. saxicola total alkaloids 210 mg/kg+borneol 50 mg/kg, i.g.) according to the random number table
method, with 6 rats in each group. By lipopolysaccharide (LPS) induction modeling, except blank control group (no model and no
administration) received intraperitoneal injection of the same amount of normal saline, the rats in the other groups were
intraperitoneally injected with LPS once a day to establish a rat model of depression. After 1 week of modeling, each administration
group was given relevant drug intragastrically according to the corresponding dose, and blank control group and negative control
group (without drug treatment) were administered intragastrically with an equal volume of solvent to dissolve the drug; continued
modeling while administering the drug. After two weeks of continuous administration, the effects of C. saxicola total alkaloids
versus the combination of C. saxicola total alkaloids and borneol on the behavior of depressed rats were tested by behavioral
experiments; the levels of tumor necrosis factor-a, interleukin-1p and interleukin-6 in rats were determined; the histopathological
changes of the hippocampus of rats were observed. Blood sample was collected from the orbit at different time points after
administration on the 15th day, and the upper plasma was obtained. Ultra-performance liquid chromatography-triple quadrupole

tandem mass spectrometry was established for the simultaneous

AESTE 71554 TR 2R % ) (No.MS202101 1) ; 7135 determination of dehydrocarvedine, tetrahydropalmatine,

8 IERITETCHHR (No BK20211394) s TT H A k-2 % JEE I B R 4 A5 coptisine, palmatine, jatrorrhizine, berberine, berberrubine

H (No.BE2023790) and epiberberine in rat plasma. The average plasma
* B—EE W LWSTAE . WFST T G R T 2522 . E-mail: concentration-time curve was depicted, the area under the
1070076388@qq.com curve (AUC) was calculated, and the pharmacokinetic
#FIBEES P2y, A S, T STy - I R 2 parameters were analyzed by DAS 3.2.2 software. RESULTS
2#, E-mail:juwz333@hotmail.com Compared with blank control group, the negative control

30+ China Pharmacy 2025 Vol. 36 No. 1 PEZG 202545 36 4545 1 1Y)



group had a decrease in body mass and sugar water preference rate, a decrease in the total distance of open field, a prolonged
swimming immobility time, and a increased in the expression of inflammatory factors in serum (P<<0.05); compared with negative
control group, the single drug group and the combined drug group increased the preference rate of sugar water, increased the total
distance of open field, shortened the time of swimming immobility, and decreased the expression of inflammatory factors in serum
(P<<0.05). There was no significant difference in the above indicators between the single drug group and the combined drug group
in rats (P>0.05). Pharmacokinetic results showed that compared with single drug group, AUC.., of coptisine, AUCw, AUCu., fu
and cwe of jatrorrhizine, AUC.., AUC..., ti-and c.. of berberrubine, and AUC..of epiberberine, c.. of dehydrocarvedine, cm. of
palmatine were significantly increased in combined drug group, but there was no significant difference, indicating that borneol
didn’t have a significant effect on the efficacy of Corydalis saxicola nigra at this dose. CONCLUSIONS Both C. saxicola total
alkaloids alone and in combination with borneol can improve depression-like behavior in depression model rats, reduce serum
inflammatory cytokine levels, and protect hippocampal neurons. Compared with the use of Corydalis saxicola base alone, the
combination with borneol do not show significant pharmacodynamic differences, bu can improve the absorption of coptisine,
jatrorrhizine in model rats.

KEYWORDS Corydalis saxicola total alkaloids; borneol; drug interactions; pharmacodynamics; pharmacokinetics; depression
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