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Effect of Polygalae Radix extract on gut microbiota of depression rat
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Abstract: Objective To explore the effect and mechanism of Yuanzhi (Polygalae Radix) extract on gut microbiota of depressed
rats. Methods Orphans and chronic unpredictable mild stress (CUMS) were used to establish depression rats model. SD rats were
randomly divided into control group, control administration group, model group, fluoxetine (2 mg/kg) group and extract of Polygalae
Radix high-, medium- and low-dose (1.5, 1.0, 0.5 g/kg) groups. Behavior of rats in each group were observed and levels of
monoamine neurotransmitters and their metabolites in hippocampus were detected; ELISA were used to detect levels of
corticotropin-releasing factor (CRF), adrenocorticotropic hormone (ACTH), corticosterone (CORT), interleukin-6 (IL-6) and
lipopolysaccharide (LPS) in serum of rats; Transmission electron microscopy (TEM) was used to observe ultrastructural changes of
duodenum and colon epithelium of rats; 16S rRNA sequencing was used to detect structural changes of gut microbiota in feces of
rats. Results Compared with model group, depression-like behaviors of rats in Polygalae Radix extract groups were significantly
improved (P < 0.05, 0.01, 0.001); Levels of norepinephrine (NE) and 5-hydroxytryptamine (5-HT), dihydroxyphenyl acetic acid
(DOPAC) and 5-hydroxyindoleacetic acid (5-HIAA) in hippocampus were significantly increased (P < 0.05, 0.01, 0.001); Levels of
CRF, ACTH, CORT, IL-6 and LPS in serum were significantly reduced (P < 0.01, 0.001), hyperfunction of
hypothalamic-pituitary-adrenal (HPA) axis was alleviated; Polygalae Radix extract had a regulatory effect on imbalance of gut
microbiota flora in rats. Conclusion Polygalae Radix extract plays an antidepressant effect by improving structure of gut
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microbiota, restoring intestinal barrier function, reducing release of intestinal endotoxin and inhibiting inflammation.
Key words: Polygalae Radix extract; depression; chronic unpredictable mild stress; gut microbiota; 16S rRNA
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X HRZLLEE: *P<<0.05 #P<<0.01 *#P<<0.001; SEBIZHLLEL: "P<<0.05 "P<0.01 ""P<<0.001, T
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2 R AR ARE . PEKRFER. SRIBHHAT I E. AL EHREE. IiEIDRBM HhREX
SERIFTEIRYRZA (X+s,n=8)
Fig. 2 Effect of Polygalae Radix extract on body weight, sucrose preference rate, immobility time in forced swimming test,
total movement distance, number of rearing and time spent in central area in open-field test of depression rats (x +s,n=8)

®1 EERBAISHHIERA RS D th B R LM E R R R FEHFNE (x+s,n=8)
Table 1 Effect of Polygalae Radix extract on levels of monoamine neurotransmitters and their metabolites in hippocampus of
depression rats (x +s,n=238)

eI B=N
A (ji?/l) NE/(ng g7 5-HT/(ng g7%) DA/(ngg™  HVA/ngg™®) DOPAC/(ngg™?)  5-HIAA/(ng g™
Xt AR — 151.50414.70 135.81+35.16 720842474 438913261  156.41121.29 360.32+43.68
Bt — 60.7317.90%# 30.95+8.10%  1348+328%  20.34112.38 39.76+10.95%*  145.38+33.02%
T 0.002 142.05+14.58™ 100.50+11.02" 64.77£29.17"  14.20+9.60 140.66+31.59" 312.88+54.07
T ERI 15 150.411+46.18™  116.99+44.29" 50.35£25.03 10.99+1.99 91.32+44.89 295.61+139.90
1.0 165.35+38.48™  115.92+17.21" 51.44+£29.91 24.531+9.97 132.18+67.29 387.13+137.70"
0.5 157.98+£57.77""  132.62+47.29™  47.03+£14.40 34.84£22.10 103.37+45.13 355.474+102.72"
x4t *P<<0.05 *#P<0.01 *#P<0.001; SHMALE: “P<0.05 “P<0.01 *“P<0.001

#P<0.05 #P<0.01 *#P <0.001vs control group; *P<0.05 ™P<0.01 *"P <0.001vs model group
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W 3 i, SxigA i, AR R i
i CORT. ACTH I CRF /K EETE (P<
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B, S AH KRG H CORT. ACTH #1 CRF 7K
SRR (P<<0.01. 0.001), W] HPA k1)
RETUIRIR SR B0k
36 EAEEWIXHIEBARMMAES 1L-6 0 LPS 7K
RIS

WK 4 Frs, SeHiEa i, ALK BT
HIL-6 Al LPS /KPR (P<<0.001); S

Hlbbhr, wHERIWE. FRIEA KR IES 1IL-6
F1LPS /KT F#HK (P<<0.01. 0.001), i HFEHL
P =4 KRGS IL-6 AT REERE (P<
0.001).
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Wil 5 frax, WK+ I fsg b
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R bAoA it =17 S 7 1 YR R P
EMBL BAaEL RV, 20 AR A) S I I [R] B
K, PORAME B 2 H 220K, HE5IZEEL. B
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Fig. 3 Effect of Polygalae Radix extract on levels of CORT, ACTH and CRF in serum of depression rats (x+s,n=8)
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Fig. 4 Effect of Polygalae Radix extract on levels of IL-6 and LPS in serum of depression rats (x+s,n=8)
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Fig. 5 Effect of Polygalae Radix extract on ultrastructural
changes of duodenum (A) and colon epithelium (B) of
depression rats
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FEAG rp JEEE G AU B ) i S WA, i
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