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Abstract: Based on the traditional Chinese medicine theory that "excessive Qi transforms into fire", this study
investigates whether overdose of the Qi-tonifying herb Astragalus membranaceus (AM) induces "Shanghuo" and
analyzes the related components and underlying mechanisms. Using a mouse model of "Shanghuo" with latent

herpes simplex virus type 1 (HSV-1) infection, we systematically observed the general state and behavioral

Wk H #1: 2025-11-25; &[5 H #1: 2026-01-15.

FEE A K E SR R BE 2 B S L R (2024YFC3507200/2024YFC3507202); [H 5 AR Rl #3410 B0 H (82374327); B K2
[ KL QT QD I ZR TR B B (202410559092); 75 48 B s R i IS I £ 52 36 55 (2023L.SY S002).

*JHAE & E-mail: rongronghe@jnu.edu.cn; leiliang@jnu.edu.cn

DOI: 10.16438/7.0513-4870.2025-1406



- 1634 - 252 %4} Acta Pharmaceutica Sinica 2026, 61(5): 1633-1642

changes of the mice, and detected the expression of virus-related genes and proteins as well as lipid peroxidation-

related indicators. The results showed that after intervention with AM and its components, the mice exhibited

various "Shanghuo" symptoms, including eye inflammation, increased thirst and water intake, dry stool, and

hyperactivity. These symptoms were accompanied by reactivation of latent HSV-1 in the brain, upregulation of

lipid peroxidation-related proteins arachidonate 15-lipoxy-genase (ALOX15) and 4-hydroxynonenal (4-HNE),

downregulation of cluster of differentiation 117 (CD117; c-Kit) protein expression in intestinal tissue, and elevated

levels of the lipid peroxidation product 4-HNE. Further component analysis revealed that AM polysaccharides had

a particularly significant impact on behavioral indicators, while low-content AM isoflavones and saponins also

reactivated latent HSV-1. In conclusion, various components of AM may synergistically reactivate latent HSV-1

and induce "Shanghuo" potentially through enhancing lipid peroxidation in the body. This experiment has been
approved by the Animal Experimental Ethics Committee of Jinan University (IACUC-20250417-04).
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Figure 1

Shanghuo effects of Astragalus membranaceus (AM) extract and different components on HSV-latent mice. A: Eye recurrence

rate; B: Eye symptoms in the sixth week; C: Body weight; D: Food ration; E: Body temperature; F: Water intake; G: Defecation volume; H:
Fecal water content. AM total extract (HQ): 6.07-g-kg'-d"'; AM polysaccharides (HQ1): 4.80-g-kg"-d"; AM isoflavones (HQ2): 0.26-g-kg™"-d";
AM saponins (HQ3): 0.16-g-kg'-d". n = 8, mean = SEM. "P < 0.05, “P < 0.01, P < 0.001 vs HSV-1 latency group. ns: P> 0.05
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Figure 2  Effects of Astragalus membranaceus and its components on emotional and behavioral phenotypes in mice with latent HSV-1

infection. A, B: The moving distance (A) and activity (B) of mice in the open field test (OFT); C: The motion trajectory of the mice in the
sixth week of the OFT; D: Grooming frequency; E: Grooming time. n = 6, mean + SEM. P < 0.05, *P < 0.01, *P < 0.001 vs HSV-1

latency group
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Figure 3  Effects of Astragalus

membranaceus extract and its components on the related virus genes and proteins in the brain of HSV-1

latent mice. A: Using 18S as housekeeping gene, RT-PCR was used to detect the expression level of LAT in the trigeminal ganglion of mice
(n =3); B: The expression of infected cell polypeptide (ICP27) was detected by Western blot (n = 4); C: The expression of HSV-1 antigen in

mouse brain was observed by immunohistochemical method (z = 3). Mean + SEM. " P < 0.001 vs HSV-1 latency group
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Figure 4 Effects of Astragalus

100 pm

membranaceus extract and its different components on the expression of lipid peroxidation-related protein

in the brain of HSV-latent mice. A-C: The expressions of 4-hydroxynonenal (4-HNE) (A, n = 5), arachidonate 15-lipoxy-genase (ALOX15)
and glutathione peroxidase (GPX4) (B and C, n = 4); D: The expression of lipid peroxidation antigen in the mouse brain was observed by

immunohistochemical method (n = 3). Mean = SEM. “P < 0.05, P < 0.01, P < 0.001 vs HSV-1 latency group
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Figure 5 Effects of Astragalus membranaceus extract and its different components on the expression of cluster of differentiation 117

(CD117; c-Kit) protein and lipid peroxidation-related protein in the colon tissue of HSV-latent mice. A, B: The expressions of c-Kit (A) and
4-HNE (B) (n = 3); C: The expressions of GPX4 (n = 4). Mean + SEM. "P < 0.05, P < 0.01 vs HSV-1 latency group
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