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Amelioration of cyclophosphamide-induced immunocompromise in mice by
bilobalide and its underlying mechanisms
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(Abstract]) Objective To investigate the effects of bilobalide on cyclophosphamide (CTX)-—induced immunocompromise in
mice. Methods A total of 24 C57BL/6] mice were randomly divided into a normal group, a model group, a low—dose (10 mg/
kg) bilobalide group, and a high—dose (20 mg/kg) bilobalide group, with six mice in each group. Except for the normal group,

the other groups were intraperitoneally injected with CTX (50 mg/kg) on the Ist to 3rd day of the experiment to establish an

(Y75 H 8 )2024-07-04
(BE&£ W8 b4 L E R AR TR H (202310045) ,
(EfEMEE)ZF W, &, W, R0, E-mail : 269530254@qq.com,



2025 4F5E 45 & IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 625

immunocompromised mouse model. The mice in the normal and the model groups were gavaged with an equal volume of
normal saline, while the bilobalide groups received low— or high—dose bilobalide by gavage once daily for 14 consecutive days.
After the experiment, the body weight, thymus and spleen weight of mice were measured, and the thymus and spleen indices
were calculated. The number of peripheral blood erythrocyte, leukocyte, and platelet counts were assessed using a
hemocytometer; the CCK-8 assay was used to evaluate the proliferation of spleen T and B lymphocytes as well as the
phagocytic index of macrophages; flow cytometry was performed to analyze the proportion of CD4* T cells, CD4*/CD8* T cell
ratio, and NK cell ratio in splenocytes. Histopathological changes in the spleen and thymus were observed using HE staining;
Western blot was conducted to check the protein expression levels of phosphatidylinositol 3 -kinase (PI3K), p—PI3K, serine/
threonine protein kinase (Akt), and p—Akt in the spleen. Results Compared with the normal group, the model group exhibited a
significant decrease in body weight, spleen index, and thymus index (P<0.05, P<0.01, P<0.001); reduced leukocyte and platelet
counts (P<0.001); decreased proliferation indices of macrophages, T lymphocytes, and B lymphocytes (P<0.05, P<0.001); lower
proportions of CD4* T cells, CD4%/CD8" ratio, and NK cell ratio (P<0.01, P<0.001); significant pathological damage to the
thymus and spleen; and downregulated expressions of p—PI3K and p-Akt proteins (P<0.001). Compared with the model group,
the low—dose bilobalide group showed increased platelet count, macrophage and T cell proliferation indices, CD4" T cell proportion,
NK cell ratio, and expressions of p-PI3K and p-Akt proteins (P<0.05). Compared with the model group, the high—dose
bilobalide group exhibited significant increase in body weight (P<0.05), spleen index (P<0.01), thymus index (P<0.05), leukocyte
and platelet counts (P<0.05), proliferation indices of macrophages, T lymphocytes, and B lymphocytes (P<0.05, P<0.01), CD4* T
cell proportion (P<0.05), CD4*/CD8* ratio (P<0.05), NK cell ratio (P<0.05), and p-PI3K and p-Akt protein expressions (P<0.05).
Additionally, both low— and high— dose bilobalide groups showed amelioration in thymus and spleen pathological damage.
Compared with the low—dose bilobalide group, the high—dose bilobalide group demonstrated significantly increased body weight,
leukocyte count, and NK cell ratio (P<0.05). Conclusion Bilobalide can enhance both specific and nonspecific immune functions in
CTX-induced immunosuppressed mice, and its mechanism of action may be related to the activation of the spleen PI3K/Akt
signaling pathway.

(Keywords) immunocompromise; bilobalide; cyclophosphamide; phosphatidylinositol =3 —hydroxykinase; serine —threonine
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Fig.1 HE staining images of immune organs in each group of mice (x200)
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Table 2 Comparison of peripheral blood cells counts of mice among different groups (n=6, x+s)

205 LIRS (x10) FI A0 (x10°) I/ MRECR (x10°)
IEHH 9.52+1.50 8.37+1.68 13.84+1.01
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Table 3 Comparison of macrophage, T lymphocyte,
and B lymphocyte proliferation index of mice among

different groups (n=6, x+s)
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#P<0.01,
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4151 CD4T 4N CD4YCDS HAE  NK 4 Hefil
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HARENERRETIEA  15.1241.48% 1.810.12* 7.22+0.84%

L HIER 4 AL, ##P<0.01 , **#P<0.001 ; SHHIZH 4%, #P<0.05,
#P<0.01,*P<0.001 ; 15 3 I BRIGGR =41 Lh A, “P<0.05
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Fig.2 Comparison of protein expression levels of PI3K, Akt, p—PI3K, and p-Akt in

spleen of mice among different groups (x+s, n=3)
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