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B A2 18 AR AR AN K S8 AR T 1] R 6L R KA B OB TR B R ERAT T B S AT 0 AR AR R TSR T RA 11 %A
B - B R BRATE B 0I5 (P<0.05), 2787 AKX KALHAM I E T LS RT 260 HE A A
PG FEA S, BRI, Y 2 iH AR F K R RORE KA e ARG R R AR R OR B R E (AR N B ARk SN ) AR
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Effects of Shaoyao decoction on intestinal microecology in rats with damp-heat diarrhea

LING Xiao, ZHANG Li, ZHANG lJianan, LI Chunxiao, LI Xuelin (Dept. of Pharmacy, the First Affiliated
Hospital of Henan University of Chinese Medicine/Henan Province Engineering Research Center for Clinical
Application, Evaluation and Transformation of Traditional Chinese Medicine/Henan Province Key Laboratory for
Clinical Pharmacy of Traditional Chinese Medicine, Zhengzhou 450014, China)

ABSTRACT OBJECTIVE To explore the impact of Shaoyao decoction on the intestinal microecology of rats with damp-heat
diarrhea. METHODS Male SD rats were randomly divided into physiological group, model group, and Shaoyao decoction low-,
medium- and high-dose groups (single dose of 5.62, 28.10 and 56.20 g/kg, by raw drugs), with 7 rats in each group. Except for
the physiological group, the remaining groups were all fed with high-sugar and high-fat diet, raised in a high-temperature and high-
humidity environment, and administered white liquor and Escherichia coli suspension by gavage to establish a rat model of damp-
heat diarrhea. On the second day after modeling, rats in each dosage group of Shaoyao decoction were administered the
corresponding solution by gavage, once in the morning and once in the evening, for 3 consecutive days. After the last
administration, fecal metagenomic sequencing analysis and biological information analysis were performed to detect the activities of
intestinal cytochrome P450 (CYP) enzymes and intestinal flora metabolic enzymes. RESULTS There was no significant difference
in the « diversity indexes of intestinal flora among the groups (P>0.05). The main phyla of rats in each group included
Firmicutes, Actinobacteriota and Verrucomicrobiota, and the core dominant genera included Dubosiella, Lactobacillus and
Romboutsia; low- , medium- and high-dose of Shaoyao decoction could reverse the decrease in the relative abundance of
Firmicutes, Romboutsia, Bifidobacterium and Monoglobus, as well as the increase in the relative abundance of Proteobacteria,
Verrucomicrobiota, Escherichia-Shigella and Corynebacterium (P<<0.05). Rats in each dosage group of Shaoyao decoction showed
higher relative abundance of intestinal flora involved in carbon metabolism and cofactor biosynthesis pathways. Compared with the
model group, the elimination rates of aminophenol and midazolam, as well as the concentration (except for the low-dose group)
and metabolic rate of p-nitrophenol in rats of each dose group of Shaoyao decoction were significantly increased (P<<0.05).
CONCLUSIONS Shaoyao decoction can correct intestinal flora disorder in rats with damp-heat diarrhea, promote the recovery of
intestinal CYP metabolic enzymes and intestinal flora metabolic enzymes, and thereby comprehensively improve intestinal

microecology.

KEYWORDS Shaoyao decoction; damp-heat diarrhea; intestinal

A BEEmB B K A\ KB 45 48R 0L 4 5 H (No.
82104726) ; 1] B 44 SR =BT I H (No.252400410455)

S B B AT, A WFSEIT A . P2 A N i R A 25 flora; CYP enzymes; intestinal flora metabolic enzymes;
fEH . E-mail : tanglima@126.com metagenomics

- 3048 - China Pharmacy 2025 Vol. 36 No. 24 HHEZ G 2025455 36 B 24 1)



AT E BT CE RREHUE RS, B AT B
YA ORF AR KCH R R B AL T
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Fisher Scientific 2% 7] ), TU-1901 %148 &k 0] 23 5% i
T B i A A PR BTEA FD 45
12 FEHRSKA
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1.3 sh5EeE

AHIFGE A FH ) f R T 13t e SD R b e g 2 52
WA R R K 160~200 g, S AE P4 AT IE
50 SCXK (#)2017-0001, A7 S5 sh 34 H % iR 5=
T E I YL % (R 20~26 °C, FHXHEE 409% ~
70%) W, B AR KOK . b B IR 3 3 A A
T R 48 SE g B RO AR AL . AR S 4 AR A S 50 B
YR RIS BRAR DGR BFFE T S AR AT i v B 2 K25
— b6 s e S 56 st 0 A ) A B A 2 O3 4 e (e o
2 YFYDW2020010) ,

14 HHE

KW 3545 B Escherichia coli FrifE T Hk CVCC1524,
P P 2 AR T A
2 AE
2.1 A&

HUHAT 30 g, B3 Y IH BUA 45 16 g AT AR 5
HR46 g, KE9 g, WHES g, IRA ;N6 £ /KR 30
min Jii , & 40 min, 1 3§ ; 2578 DA R 26 BRI, o U8
G IFPIRIEWR , R VR T & F o I T, DAA: BRER KA
Bl 0.2 g/mL (LA 2y it , TR 9253, 1E IG5
s 21 25V 4 H B AS AR R A TR R T
FE, A AHIRL 1.2 g/mL 25T, VR R v LRl S A 2T
22 ER5HAE

PR FRBENL A A= B AL AT 253 i A
ATEFH TR A AT IR R, A T X AR
B A 8 ARDRE T RIS NI 7R, A4 KRS %
MRk P IR G E B L K LA 12% J5 AN 8%
W2 1 R B R PR ARV R 3% 7 d, T T R IR e R R B [
(32 +£2)°C AHXFEE 85%~90%] FigE 7 d, TR
) 3 d, HEE 52 B 1 (45 200 g /AEHEE 2 mL) , B K
LR, ESES d; TRip /5 2 d, B 1X10° cfu/mL K
Ji7 157 R A B (A R KO A, B 200 g P EE T
2mL), BRI, AREHIHERER =1 d, WS
IR

YRR I 5 A 2 %, AR B RIS I 20 K BT i 414
FRUAEHEERIK (55200 g (R FEHEH 5.6 mL) , AT K
o PR 2 R R A S 2.1 I R A 254 25 (45 200 g
IR B 5.6 mL, BIFLR LA 25 5343 501 K 5.62 .
28.10.56.20 g/kg, A1 F 1.5 10 A5G R FRGR ) , R
LIS 1R, 4L 3 do
2.3 #EEEEFRANFSEMZEENT

KR ZY 3 hm , RS T H K FUAY B e 2 R
i, T —80 CCLRAF . B FIRFE S A SRR L 2% vh ik
(PBS)iffi it , FE R %121 5~10 min J5 , L 3 000X g &5
L5 min X35 G IF FIEWL, LA 15 000 X g #5.0> 5 min; 4
SERRRTUTE , MU FH PBS R4 4 R K VB LR, K
50 L H &, A ZE AR FH TritonX-100 3851 , Tk K i
FEL 5 min, T VKV TR AN 24, w5 . B
IR, R AF R 155 G A PR AR S DNA, fp A il
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PEACIE W7 5 HEA T DR % , FETie 1< =300 bp (19
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AR TUA RN 4E ; f# FH Diamond 2.0.13 B4R AR TUAc 5L
PRI 1) 2 R 7 5 5 3 08 356 DR PR 4 23040 1% (Ky oto
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7)) AR # (pathway ) | i °7 73 25 (enzyme commis-
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7 P FE PR B SRR N D BE R A A E . Rk
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I pLo
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BB 0] R A e, P B A, R 1 mL & A
1110 weg M NAR TAEW, 25 H o B A HT i 7 i 5 48
FFE ARG IR 25103 ) AR B AR TS T )i A
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244 FERIEE ACEES AR
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2.6 ZFitFEHE
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B x + s TR, S FOBCR 7 22508, i — 2

R FH LSD-¢ K i . o 56 7K E @ =0.05

3 #£R
3.1 AEizXt5iE B A RIS 0
3.1.1  a ZEEVESIY

H KB E R o 2R A F A
J {111 (abundance-based coverage estimator, ACE ) I
Chao , Shannon , Simpson 5 %] 52 A 4l {0 80, (H 2 [8] e
BHES LGB L (P>0.05), Z5RILE2,
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teria, HoAAXT FREI T 1%, 54 B AH L, A4 S
BE TR ] ARG 3 B S 2 BRI, AR TR R T T PR T A A
Xif 2 B 1 2 TR (P<<0.05) 5 SRR L #E, A 2517
AR v 75 o 2 JEERE TR ) AR N SR R Y B T AT T
I T PERTT T B AR 3 B 34 2 B AIR (P<<0.05) , H TR
PELE A4 T AR A s AT 2517 vhoR s A AR TR TR ) AR R
F IR FE AR (P<<0.05) , HEAYEE 7T YA XS 3= B 5 4
T WA 2 R B e ge i L (P>0.05)
TEJEAKF-(E 1B) I, 5 H KRy LA 32w & (FH
X >5%) 5 AR SE M Hip fE FOAT 1 & Dubosie-
Ha FLFF & Lactobacillus #1863, 7% [C # J& Romboutsia
AR Y HERT 30, dE— g R s, 54
AR L, IR A 35 75 T i - S B TR 8 Escherichia-Shigella
(BT SORE TR ) (B ve 2 [ B 8 Akkermansia  FLFF &
1.0

I Firmicutes 1.0 4

I Actinobacteriota

0.8 B Verrucomicrobiota 0.8

M Proteobacteria
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0.6 4
B others
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0.4 4

0.2 0.2

1 I

i I\ v
A TR

I
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sensu_stricto_1 . WUE; ¥ 18 J& Bifidobacterium . 3 22 AT
W & Turicibacter . J}1 5 22 R BI A 532 norank f Erysipe-
lotrichaceae . J&i B BR & F} K 43 2 #f norank f Rumino-
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globus NK4A214 #£ NK4A214 group HYAHN 1 g
FEAR (P<<0.05) . SHEAL LA, AT 21745 57 1k 2H e 4
IR & AR A BB FT T  90 B AT s R
BRAT B & A AR 2 B, AT 251K | 9 S 2 R T BR A
BERATIEHE IR R B NKAA214 B (4 AT = B DA K
i ARG PR 2L R R S SR B AR T2
¥ 275 (P<<0.05) s AT 253 45 R ik AL FLFF IR Jd Ay
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3.1.3  KEGG il & L7

TERE S KEGG Hidls Py B R 3L 3 5024, 4% 22 oy
FIHAT LD 8 3 A 17 0 UL 2.

25 2H IA) LA W 4k 2 S 13 % 4L 381 2% (P<<0.05) , H
T 5 PR Ty i S I TR AR AR O = 2 HE R 15 67 1) 38 2 G 51 3
Fiw o o, 5 AR BRAUA L, AR 2] 2 SRR A A i L DE
93 R R A O A O T A A AR R o R ) i R AR (P<
0.05) SHREAVAIAH LY , A7 24 17 a7 e 2RO 3 BE A )
i T TR AR 0T g i PR 2 B A AR B A AR S
A (P<<0.05) , FHXT 3= B AU 9 A 1 A1 R o) iy i PR 3 22
AT Z IR A YA B A Z - (RNA A&
B TE R AR AT | IR S AL BRI A R R BB
DNA & il (P<<0.05) ; A5 237 3%tk 2 AH XT3 B 558 v 1Y)
i T TR T iy i PR 3 A TG B A
B VE R I RERE AT 2 LB (P<<0.05) , A XS 3= B
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0.05) 5 A5 243710 o AL AR GT = B A5 s 1) B A R A ) iy B
PR 3= 2 A TR (P<<0.05) .

W Dubosiella B vcG-00s
W Lactobacillus W Escherichia-Shigella
B Monoglobus

W NK4A214_group
I norank_f Oscillospiraceae
W Enterorhabdus

W unclassified_f Oscillospiracea

W norank_f norank_o_Clostridia_UCG-014
[ Akkermansia

W Ticibacter W unclassified_f Eggerthellacea
B Desulfovibrio

B others
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il SERVISEilE il

Sz SERZL ik i

2 RAAXBRFERZEKEGGSEERESYHE Venn
i I, - 000934 g4l

WET D AR 0,000 06 u AT kAL
wertist B - 0.007 79
reirmafti B - 0.01139
SRR m B - 0,000 53
mse i B - 0.012 60
sE R B - 0.001 52
EEAE-ARNA Y4 B = 0.000 11
) e - 0,000 05
gt 4 B - 0.000 09
P s B 0,004 62
et B 0,000 15
LR B 0000 62
DNA & il ! = 0.000 05
o 5 10 15 20 M

SRR /%
B3 S4EXBRmERSMNERESENERER(H
Xt EHERT 154L)

3.2 AEiFHXIEAE CYP R iGIEERI R0
5 A b, AR ZH R R RN DR IR R (4R
W 6 248 1 2 RAK (P<<0.05) 3 SREHUZH LA, 2524577
A0 2 R BRI DRI s A R 3 1 I 25
1 (P<<0.05). #5033,
F3 HHXBRARIALE SR FI BRI S BHE BR
R (xts,n=6)

i) SRR % Tk ORI /%
HE 61594690 64194412
fiA 17742713 20894744
BEMTE 41781707 423+7000
AidiihRlEdl 2U83+590¢ 346411052
BENVAISEE 38791225 4674706

a: /R LA, P<<0.05;b: SHEAIL 135, P<0.05,
3.3 AHAHXIEAE R B EEEE NG

55 AR A P, AR 2 KRR i S R P e B R L
AR R ) i 2 FRAR (P<<0.05) ; SHURIAH 8, AT 2451
rh e AR AR B X i SR B v B AT 2 A5 R AR
S X i 35 2 M A 18 R 3 B 35 TR (P<<0.05) o &5 4%
W34,
4 itig

A PTG RIR YT RS 1 07, IR RS T AR 3 . AR
HUBZH RT3, AT 2437 P e AV R BRI
B, ik — 2 IR 127 SR NS K R
EMAERR S, AR RS — 2T R T W iE R R
2H 22 G B2t o, 5 gl CY P A B A
T RS PR UEA T T 17
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F4 BEHARBANHEERBRERERFREEER

(x*ts,n=6)
415 HRAEBIE (mmolL) RSB
R 14.615+0544 TA04£190
il 11282£0.65° 56124353
GEEIEN 13319+0442° 66.562.55"
e i 12513£0475" 6165137
RENASiE 11,655+ 0.238 58274129

a: SR TR FA, P<<0.05;b: SHERIZ Fds, P<0.05,

T 38 R 22 57 T, AR 2H R BRI PN I A0 ok EC T
J& R EAT TR & SUB AT B & R RS ™A 4R TR
B CRERAT I E B R R 250 NK4A214 B FF
TR LL TR 73 B I A G = J3E 2 A A LA 25 RRAIR, 1
5 H L R R A AT 2497 T AS ) R B M i R B e Y
AR, Focds i, e X R 8 e = 4R K e TR,
BTk A B 1 9 B T LB TR R 2 AR TR, BT A
HEZ BN B A U0 s SRR HEAT 1 AR S B
G JE SN S TE A S A M2 AR AR 2 R 1133 7 i
TR A B I A R e U BT R AR M R
T8 Ja8 ol i T 5 o 5 4 P 1) 435 R i 2 £ 8 R G 1A
AEOCH T, JE I N LAY R BERET R A
fEERE AR IE N B2 5 A, SPiR SR i b i
Sl 9 R TR B ER R BRI NK4A 214 3 5
PR R RN S 4, nT S 5 e IR i A %™ s 1+
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