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Regulatory effects of couplet medicinals of Afractylodes macrocephala-Aucklandia lappa on gut microbiota
and short-chain fatty acid metabolism in the irritable bowel syndrome rat with spleen deficiency and
diarrhea

LI Yuchuan', ZHANG Yuanzhe’, YANG Yuanfeng', CHEN Lida', XU Xianmei' (1. Dept. of Pharmacy, the
Second Affiliated Hospital of Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China;
2. School of Basic Medicine, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

ABSTRACT OBJECTIVE To investigate the regulatory effects of couplet medicinals of Atractylodes macrocephala-Aucklandia
lappa on gut microbiota and short-chain fatty acids (SCFAs) in the diarrhea-type irritable bowel syndrome (IBS-D) rats with spleen
deficiency. METHODS The IBS-D rat model with spleen deficiency was induced by intragastric administration of Senna
alexandrina combined with restraint stimulation. The model rats were divided into model group, positive control group (pinaverium
bromide 1.5 mg/kg), A. macrocephala-A. lappa low-dose, medium-dose and high-dose groups (0.7, 1.4, 2.8 g/kg), with 6 rats in
each group. Another 6 healthy rats were taken as the blank control group. The blank control group and the model group were given
normal saline intragastrically, and other groups were given relevant drug liquid intragastrically, once a day, for consecutive 14
days. The general characteristics of rats and fecal water content were observed, and intestinal sensitivity [evaluating by abdominal
wall withdrawal reflex (AWR) threshold] and the intestinal propulsion rate were determined. The serum levels of 5-
hydroxytryptamine (5-HT) and SP were detected, and the

ABETE SHMARHRIIH (No. BB HEAil-ZK (2022 — pathological changes of colon tissue were observed; the
JB467) s BN BORTT 8 A5 BRI H (REARITHD (No. protein expressions of 5-HT-3 receptor(5-HT3R), 5-HT4R and
(20222175 ) 5 St H B2 25 R 2 ARHT 0T H (No. SERMG S AR MT
(2023)-374)

* E—EE R AT, A BRIy B A R

5-HT transporter (SERT) in colon tissue of rats were detected.

16S rRNA sequencing was performed for the feces of rats in

JW . E-mail:531533319@qq.com blank control group, model group and 4. macrocephala-A.
# BISIEE BIZUZ . B D7 s esiEa 5 75 H lappa high-dose group; the contents of acetic acid, propionic
iz, E-mail:357984356@qq.com acid and butyric acid in the feces of the rats were determined.
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RESULTS Compared with the model group, the body weight after 7 and 14 days of medication, fecal water content, AWR
threshold, and the protein expressions of 5-HT4R and SERT in colon tissue were increased significantly in the A. macrocephala-A.
lappa medium-dose and high-dose groups (P<<0.05 or P<C0.01) ; serum contents of 5-HT and SP, intestinal propulsion rate
(except for 4. macrocephala-A. lappa medium-dose group) , the protein expression of 5-HT3R in colon tissue were decreased
significantly (P<<0.01) ; diarrhea relief, mental state recovery, and partially recovery of the structure of colon tissue were all
found; moreover, the diversity and species number of gut microbiota were reduced in A. macrocephala-A. lappa high-dose group
and the content of butyric acid in fecal samples was significantly reduced (P<<0.05). CONCLUSIONS The compatibility of A.
macrocephala and A. lappa can improve intestinal motility and sensitivity of IBS-D model rats with spleen deficiency, and alleviate

diarrhea. This may be related to improving changes in intestinal microbiota structure, reducing 5-HT expression and butyric acid

content, and increasing 5-HT4R and SERT expression.

KEYWORDS irritable bowel syndrome; Atractylodes macrocephala; Aucklandia lappa; 5-hydroxytryptamine; gut microbiota;

short-chain fatty acids
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P FRZA 7] 5 5-HT | SP K G927 (ELISA ) i
£ (#5439 A 2C-35959 . ZC-36170) 1 [ |- i3 5
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AHIRGE T FH 84k SD KRR, 6 il i, 1A 2k (200 +
20) g, MEHESF T F AR S 56 s A BRA 7L s
A PEVERTIE S A SCXK (J11)2020-030, K BURFR A EEIR
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SEH 28 BN T B 24 KA S WA R 2 B s W AE o (L
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2 FHik
2.1 ZEMEIE
2.1.1  FEIEMIKEIR
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g/mL VS K B (A 250 o
2.1.2  HAR-REFLFIKRIH

WA AL 7S F 17 5 5 R FIR T 04 Lo 51, FRE
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DLk T IS R SC KR 30 min, 208, WA IRV ; A
6 5 i 2l ALK LA KB TT IS LA SCK R 20 min, 1398,
AR DR 5 & 01 2 IR, 7E 100 °COKTE Z5 18 T A7k
a5, BIAS B VR M 1.4 o/mL B9 P AR - K 75 24 % K B
(A1t
2.2 N EERAT

S 2 M O SR 7 i A T A 25 40 1 SD KRR
B AT M KB, 5 25K Bk 10 mL/kg, B H 2K, %2k
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AR RN 2 PO IRA 223 PO R S AR 2 K R
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A (mL) |, B H R BRI 3 U, B8] [H] B
30 s AWR [{E B 57 , 2% I HL g Uk B A1 o
2.5 KRB RN

KRG Ja , KEEEEAEIK 18 h, I8 IR 4% 1%
B LU 2B A T IRR I, 220 S SRR AR AR S e L3 2
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JITA B0 R F SPSS 22.0 FAFHEA T 4007, B L x £ 5
FR, Z AR LECR RN R 7 225007, i — 20 L )
P HEHER T LSD-2 A 36 . 6 /K ¥E =0.05,
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P15 E (P<0.05 5% P<<0.01) , i e (FIAR- A
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B A2 K R S /K R A I 25 51
25 AR HRAL; T ASARIAL; T - BHAE R 5 IV - (AR - 25 %
NI Vs FIAR-ARF 2556 P AL 5 Vs AR 25060 15 571 4
a: 545 I BZ 4K, P<<0.01;b: SR L4, P<<0.01;c: 55114
H#s, P<<0.05,

Bl BHEARREELTURERRSKERVER (x5,

n=6)

0.8 = 100 =
0.6 b 07 —]
7 T . IRN=
ol ENE - BENE
P> = 40 ' \ —
z E 5 §E
0.2 90 - § E
N E

| I m v v v | I m v v v
A. AWR [#{H (n=6) B. il % (n=3)

I 28 X IR T oAU T PEAPEXT BRAL; IV . B AR-ARFZ 4
AV FIR-RE 25X il gl s VI FOR- A 24 X0 i ) i
a: 52 I IBAL A, P<<0.01;b: SR e, P<0.01;c: SHIRIZ
H#sg, P<<0.05,

El2 KEKXR AWR SEFEHHRPOENLER

a

5-HT 7K/ (ng/mL)
SP7KF-/(ng/mL)

<
N

I I m NV I o0 m W
A. 5-HT /K- B. SP /K

R-ARFLXPFIEL; V: AR-AFLX R ;a: 525 HXTIRA

LAz, P<<0.01;b: SHEIRIA 1A, P<0.01,

E3 &KAKXRIMBFD5-HT.SPAKEHEMER (x+,
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2N R A% 4 2 R SR i A B O R AR
S BT SR A 20 MO 3R T AN B AR PR SRS B Bl o &%
RILIE 4,

MCEIE SRR | . gw;a A 3

AR BAHAL

R

E. TR A T
T LT S FORHBUBTE | G (7 Sk 4 SRR S PR AE .
4 BAARGEHARAFREZHSHNELE R (HE
#8)

35 HBEAR-KRBFHIIERKXREHHELK S 5-HT3R . 5-
HT4R .SERT & B &% K50

525 [k B4 b g, B A K R4 i 4 4 5-
HT3R #1577 i T+ 5 (P<<0.01) ,5-HT4R . SERT
T KK B AR (P<0.01) ; SR H#, (A
AR AT 2 % 4% 40K R4S I 41 40 5-HT3R & 1%
kKP4 B R (P<<0.01) , 5-HT4R ( [ AR - A 75 25 %)
IR A1BR A1) L SERT £ 138 ik K V-3 i 3 T (P<
0.058¢ P<<0.01), Z5HILE 5.1,

SERT D S m——— 70 |D:

THTIR S ———— KDy

factn NS WD G W W Do
I I 1 v v
T2 I RERAL; 10 AT T s (AR - AR 2 X IR i 5 IV 2 1
R-ARFZGXF PRV AR KREZ R AL
5 HEKXREHAELS5-HT3R . 5-HT4R SERT &
ARIZRBIXE
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K1 BHKRKREHBAL T 5-HT3R . 5-HT4R .SERT &
BHRIZKFREMER(x+5,n=6)

il 5-HTIR 5-HT4R SERT
ZARTERA 100£0.12 100£0.25 100£009
i 413012 0331008 0214003
AR AL I 4 3004043 0494008 038£0.03°
AARAEZ Al 244+032 067£0.15° 058+0.09°
AR A 1642030° 083£0.15¢ 0.76:+0.08°

a: 525 FO ML R, P<<0.015b: HRIRIAT LA, P<<0.05;c: S

HUZH A, P<<0.01,
3.6 BAR-KREFHAXIIHEE A RIFIE RS SCFAs R i
pp=A!

HERPKOF b, 238 PG B R B 3 TR e h ZLRR T B
B} (Lactobacillaceae) . S24 7 B RF(S24 7) & B BR R
(Ruminococcaceae) 1 & 12 1% #} (Lachnospiraceae ) £H X
R 1H 30.3% . 17.1% . 11.3% F14.3% ,FERIZH h [ 34
B RFAH X T2 5 43 51k 33.6% . 20.8% . 9.8% #111.9%, [
AR A T 2 06 v A9 2 P A R R AR X R A R
41.5% .16.7% .5.2% F110.0%. H AT %0, 3 41K B &0
YILAFLIRFT B RFAT S24_7 BRI F B R, S FIAR-AK
AT HE , KB bk R XT = B A A4
K. SR UE 6,

Top 20 family

B Rikencllaceae

| Mogibacteriaceac

B Erysipelotrichaceac
n:

Bacteroidaceac
I Enterobacteriaceae
50 Veillonellaceae
Verrucomicrobiaceae
I Turicibacteraceae
B spi e

cccccccccc
I Paraprevotellaceac
B Clostridiaccac

25 B Prevoellaceae
B Peptostreptococcaceae
B Lachnospiraceae

~ Ruminococcaceae

B s24-7
I Lactobacillaceac

/%
H

s BOAL CORAEZE R AL
6 FHEAREFEHRRKFEHRBW0MWEES
o ZAEPE T A SR R 525 I IR LA AR 2]
Chaol 4§ % . observed species ¥ £% 13 il & F+ & (P<
0.05) , Shannon 5 %% . Simpson F§ £ (1) 24 7 LGt 11242 X
(P>0.05) ; SHEARVAL LA, AR - A 7 25 X6 g 7] o 20
Chaol #5 % . observed species 5 4% . Shannon 5 %% . Simp-
son FEHH i FH AR (P<0.05) . 452,
*2 BAKXRoSHMEDITHER(x+s,n=06)

415 Chaol 4541 observed speciesf4{  Shannond§%C  Simpson 54l

SR RAL 625.61449.50 565.13423.18 6.84 1004 097£0.01

A 799.41£28.35¢ 7020743433 725£0.16 0974001

ARABAMEARA  Q265£ 1402 560304100720 6611035 095001
a: 55 AN BRZH LA, P<<0.05;b: SHERIZH L1 4, P<<0.05,

5523 PN BRZH oA, B2 R SRS rh 2 1R VTR
TR B2 Tge = L (P>0.05) s SR LLEL,

T2 2024458 35 B 3



P AR - AR A 24 % 5 79 e 2 R BRI v TR 5 i Wl S5 AR A1
(P<0.05) , 1R \INFR & 2 22 R LS I % 2 X (P>
0.05), 453,

K3 BAHAKRREFDSCFAsSEMRNER (x+5,

n=6,pg/g)
451 L A Tii
AR IRAL 3561.73£791.92 114355424167 291482£937.10
fR 3018.50+322.94 115694 £ 19030 2902.64+584.89
HAR-ABZ AR A 247001 429027 1050.82+ 161,38 394,83 +529.95"
a: SR AR, P<<0.05,
4 Fig

15 i IBS-D S I R UL ) W A8 03 , G 28 R A7 A
PR T R TS SRR IR B (I 25 R A
IK TR, SRR YT I S SRR R A KERA1TR
1R EERGEE B A DAk, IRy ML A R 2
HCA T, T ECE MR = 9 E Sk D Be R IR A 1
o AMFREEREM, L AR-RELXTHUS , KR
FIEIN, BTSRRI B SRR R AT, 45
i AL A SRR AR, 3 W12 24 %oF 1T 4038 19 R TBS-D A
TR FUAEAR -

5-HT ST RE M T2 T, 76 1BS Hh & F Rk 1
FHUY, 5-HT SZ A 5-HT3R 1) 3= 24 FH S e 1 i i i
4 Sy IR N 2R K 5 5-HTAR B 3 B 2 2%
THAA B B6E E B RO B RREsLIBS™, SPHAY
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