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WL B K R — b 0L Rk 625 )5 , AR 8 F AR & F 8 248 PE IR 3E4T Bristol #F 2, 4 £48 &K & 7 id fdt F 40 W 2 P
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Effects of Modified shaoyao gancao decoction on intestinal transit function, intestinal flora and metabolite
content in slow transit constipation rat

ZHANG Ziqi', ZHOU Hongyun', ZHAO Qiong', DENG Yuan', ZHAN Yu’(1. Dept. of Pediatrics, the Affiliated
Hospital/College of Clinical Medicine, Chengdu University of Traditional Chinese Medicine, Chengdu 610075,
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Hospital, Chengdu 610095, China)

ABSTRACT OBJECTIVE To observe the effects of Modified shaoyao gancao decoction on intestinal transit function, intestinal
flora and the contents of metabolites [y aminobutyric acid (GABA) and 5-hydroxytryptamine (5-HT)] in slow transit constipation
(STC) rats. METHODS SD rats were randomly divided into blank group (10 rats) and modeling group (30 rats), with half male
and half female. The STC model was established by intragastric administration of Compound diphenoxylate tablets in the modeling
group. The successfully modeled rats were randomly divided into model group, Modified shaoyao gancao decoction group [56 g/(kg+d),
calculated by crude drug] and positive control group [lactulose 2.09 g/(kg-d)], with 10 rats in each group. Each administration
group was given relevant medicine intragastrically, the blank group and model group received an equivalent volume of normal
saline, once a day, for 14 consecutive days. During the experiment, the general situation of rats was observed in each group. After
the last medication, the body weight was measured, and the Bristol score was used to evaluate the fecal characteristics. The fecal
moisture content, intestinal propulsion rate, and the contents of GABA and 5-HT in intestinal content were detected; the diversity

of intestinal flora in intestinal contents was investigated, and
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intestinal propulsion rate, 5-HT content, Chaol index and Shannon index were increased significantly, while GABA content and
Simpson index were decreased significantly (P<C0.05). The intestinal flora of rats in the Modified shaoyao gancao decoction group
could be classified as the same as the blank group, but was far from the model group; the relative abundances of Desulfobacterota,
Firmicutes and Bacteroidota in this group showed a tendency of pull back, but the differences were not statistically significant
compared to model group (P>0.05). Desulfobacterota was an intergroup differential factor (P<<0.05). The content of GABA was
negatively correlated with the relative abundance of Bacteroidota, Cyanobacteria, Patescibacteria and Actinobacteriota (P<<0.05).
The content of 5-HT was positively correlated with the relative abundance of Campilobacterota (P<<0.05). CONCLUSIONS
Modified shaoyao gancao decoction can improve the fecal properties and intestinal motility of STC rats. Its mechanism may be
related to improving intestinal flora and then affecting the contents of GABA and 5-HT in intestinal contents. In addition, the
contents of GABA and 5-HT may be significantly correlated with the relative abundance of specific bacterial phyla such as

Bacteroidota and Campilobacterota.
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2.3 KE—MIERNERIKE Bristol i £5 FEFEK
R
2.3.1 — BB

SO HALE] SRS LR B ARS ph S B B R HRE
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PRIR, BARBRUEUNT A AE /i n R g DU 12 1
G35 FEE NS IAIR, HopLER e 2 43 ZRAE S IR (0 R
T A 2445 10 3 47 FE0E UG g sl bk, i 324K, i 4
A3 B IR DG4 10 543 s BRI L Zeik Y,
G 10 643 208 R KEE , TCERYy 12 7501
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Ji 3 N AR R B T SR I A R R i
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25 KRBFAEYH GABA 5-HT & EHIET

BRI AY 6 HORCR, $222.47 T00F 5 I R IBE b 3E |
fifge ], PR B R N2, SR PR VBORE €33 - R R o 10
Kl GABA \5-HT % i .

(1) 3% 5 Bk 25 1F : (03544 Agilent Eclipse Plus
Cis(3.0 mmX 150 mm, 1.8 wm) , L 0.6% FERIE W (A) -
CNE (B) 2k i 20 AH 2F 47 4 BE e B (0~0.3 min, 98%A ;
0.3~5 min, 98%A—90%A ; 5~10 min, 90%A—10%A ;
10~14.5 min, 10%A—98%A) , F: i A 35 °C, FERE RN
5 who SR HME5E BT U5 DL 22 s o W i A Sk A 7 1 5
T T8 25T IS X553 R m/z 104.1-87.1
(GABA) .m/z 177.4—160.0(5-HT) ,

(2) A ol A0 < O % R BBCA% 2 K BT i P 2 4 50
mg, & F 2 mL EP &, A —20 °CHi¥ 1) 80% £ fiff
400 WL VLPERE A, I HEFEH 20 min, F 4 °CF LA 12 000
r/min 5.0 10 min; B IS, LAWK T, 3R IE LIRS
WBhAH 100 pL &%, T 4 °C K LA 12 000 r/min &.0> 10
min; BCETH I, 3% LR 6k 5 TS A R E 0 SR
WETH AR, AR IE TS I 459 h GABA (5-HT % i .
ITEAF 84 B IR, GABA L 5-HT K6 5 5 v i i 2k
PEJE 43 51124 1.00~50.0,2.00~100 ng/mL(+>0.999) ;
K% B AR EE AT G 2020 4F Rt E 24 ) (1
BB AR OCEK
2.6 KERFEFEEKN

K2 = 4% 16S rRNA = 3 0 3 7 ARG, B
“2.57 T T 4% 2H K BRI i N S D RE AT £, il AR R )
EXTFEAR AT RE R B IOCRE e , R 5 |9 (515 1E
5194 5 -AGRGTTYGATYMTGGCTCAG-3 " , 806 JiZ
1519k 5" -RGYTACCTTGTTACGACTT-3" , ihuNEX
JAEE AR ARA BR AR A A P4 16S rRNA [
VI~V Xk, Frigr=gge mi aifk)5 , i i G50k
E R E R L SMRTbell™ Template il £51877 £ 44 2
Wy SCEE, FEEATIN T 2087 R DADA 2 #4455
BE IEAT Mg b P, A5 205 S 15 51 48 A (amplicon se-
quence variants, ASV ) F¢IE 751 FI B A% , 8 I SILVA
HOE 2 (https : //www.arb-silva.de ) HEA T/ 2824 1R B, 0
Chaol ., Goods_coverage. Shannon. Simpson $§ %% ( LA
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HEVE Z 6V, Goods _coverage $5 B S il 2 R i ) E AT
B ENT S I A = o S o TN (118 0 A L
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AT TE RN B ZREVEITAN 5 R, KT TR 53017 i
RPN A, O I Ty 25 o3 T A T ARLIA] LUK
2.7 GABA 5-HT @ E5EEFHEN FERMEXE
ST

Xt 45 4K RN 25 GABA 5-HT % 5 38 5
FEAEXS = B E1 T Pearson AH G4, 2 Hil B AT
2.8 FiItFEHE

K I SPSS 22.0 F A X BAs HEAT S b . #5A 1E
BT BT ORN x + 5 278, AL ] LR ¢ K 56
(J5 2655 ) BRI e K96 (U5 22855 ) s Z2 21 1a] FE AR
K2 Ty 22500, 345 2 8 LU R T LSD-¢ 6 4% (U7 255%)
o Tamhane’s Tk 5 (77 22455 ) o AFF A IER A0
ﬂ‘i%ﬂq LA M(st, P75) %ﬂ? s ZH IE_[J I:I:KC%T%FH Mann-
Whitney Ui 5. KK #E «=0.05,
3 #HR
3.1 MBRAHHEZGI AR —MRIER AE  Bristol i
5 EEE KRN

53 A O B 2R R B A /)N | B2 B i AL
B AT AR IR Z% , HRH | Bristol W43 ZE 0 & /K R ¥ i
FHREAR(P<<0.05) ; SAEAIA 4R, & 294 R R Bk —
P LI AT Tl , AR HR  Bristol PF43 S 5 /K 4
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Rl BAKREE Bristol FRoREFES KRR
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4 {hglg Bristol 1¥:43/7 KAk,
R4 251.50£ 5885 400£001 50121740
fAg] 1734042294 2671049 30274952
Mitxs 4 218.00£37.86° 3924029 5641538
IAZ R 2300013825 3921029 62.27+626°

a: 578 4 A, P<<0.05;b: S 4H |4 ; P<<0.05.
3.2 MRS HEEZXN KRG EHERRNZMm

52 HA[(81.34 + 11.19) %] Fb A, BRI ALK LA
TE R TE 4 R R B 4, A e E R (33,51 ¢
9.52) %]\ FH AR (P<<0.01) ; EREIRIL FhAs, InwkAT 245 H
B 2H FBH P T R 245 20K BRU B 1 B T MR XA
FF SE K, HHE 9F R [(7557% +12.44)% | (52.64 +
15.38) %1% . Z T (P<0.05) ., 453ULA 1,

100 KHfem
1
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3.3 MHKAHHEAZWN KRG ANETYH GABA 5-HT
SENM

5 A g AR KR BN A Y GABA & it
T, 5-HT & i i Z FEAIK(P<<0.05) 5 5T L
B IMRAT 5 H B AR BRI N A 1 GABA & 1 b 3
ARG, 5-HT 2 & 5835 7Hss (P<<0.05) , T B % FR 2 40
RN ED T LR S EE R TGS E L
(P>0.05), Z5HUK 2,

. 800 4
150 600 -
e
S 2
2 100 £ 400 4 b
E £ a
3 g —
2]
< 50 4 200
G a b
0 0

T
’ 2SI BRI BT kA 24
MG H Rl MRZhe Wi

A. GABA B. 5-HT
a: G IALE, P<<0.05;b: SRR 15 P<<0.05,
B2 BFAHAXBRBHABTYH GABA S-HT SELL B (M
(P2, Pr) ,n=0]

34 MRS HEHEZX KRS R BN
341 otk

2 Hd b, BRI K R 1Y Chaol . Shannon $5 %
IR EREIR(P<<0.05) ; SAERIAH oA, Ik AT 25 H 57
ZH K FLAY Chaol , Shannon 5 53 {8 3 7= (P<<0.05) , 1fij
[ 4 5T 8 25 21 K BRLY Chaol . Shannon $8 ZUHI bk~ 25
HH K E Y Simpson 15 208 i 2 P IR (P<<0.05) ; #4541
KM Goods_coverage 5L L #%, 22 F ¥ TS it27 7 X
(P>0.05), Z5RIFE2,

F2 BAXBHEFRZHN o ZHFMEILE(x+s,n=6)

ZEA BRI BT iR AT 25

45 Chaol f541 Goods_coverage 64l Shanon 4 Simpson 47
A 180333441100 0.9995+0.0005 61481068  0964+0032
g 108833+ 12876°  0.9996%0.0007 ST9£0100 097940005
bRt Z4 87167429042 0.9994+0.000 1 1930261 094640012
MRS 172000220445 0999700003 638340296 0.969+0.002°
a: G AL, P<0.05;b: ST HLAL, P<0.05,
3.4.2 PBZEAE

PCA Z55487R , 25 L1415 IneRAT 25 H v 4 1 T
FERT U — 28, S8R0 2] 2 A ze 5 17 BH P X BE 25 4 K
S IE TR S AR 2 D Bl . 25 R LI 3,

3.4.3 YA

IR b, 525 A e, BB K R N s
BB AT B[] Desulfobacterota A AHX) = B i & T+ m (P<
0.05) ; JELBE B ] Firmicutes (19 AFXT 4= B SO FITREAIR, (H 22
SR L (P>0.05) . SHAIA HLES, IRAT 2
HRHA R RGNS BT JERERE ] AT
P41 1] Bacteroidota [ FH X 4= B B A M, (H 22 ¥ 645
TR (P>0.05) . SRR, BT
Al HERRFE(P<0.05), S5HRILE4,
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3.5 GABA .5-HT 2 E57ERE B EX FERHEX

Pearson 73145 427N , GABA By & & S5 IFF ] .
% B#1 1] Cyanobacteria . £  I4 [ ] Patescibacteria | il £& &
I'] Actinobacteriota H AH X} 3= B &2 1 4 ¢ (<0, P<<0.01
8% P<<0.05) ; 5-HT 19 7 i 5 4 #h AT 1 [ ] Campilobacte-
rota [ A XF 3= B 5 1 A ¢ (»>0, P<<0.05) . 45 R
LA 5,

I 0.4
Fusobactericta 0.2
Proteobacteria 0
Spirochactota —0.2
Verrucomicrobiota J§ —04
Campilobacterota 70-6
Elusimicrobiota

Firmicutes
Desulfobacterota
Euryarchacota
Bacteroidota
Cyanobecteria
Patescibacteria
Actinobacteriota

Deferribacterota

GABA 5-HT
*:P<<0.05; * % :P<<0.01,

E5 GABA . 5-HT ZE25EEEEITEERHERME
ST

4 itig
STC J&—ZE LGS I 15 4 v Ay el ol %) oot 361 P (B s

Tl o O B R A, T B R R B AR T
PUREE 2167 STC — M LARERINA YT 0 £, T-BeA IR Bt
WIRCRAVE™ ™ FRIE P EE2IAY , STC B AE K
LA R R DI RES R o WIFEUESE , B 25TR77 STC
AU 22l 5 AR R ASEIES 0 kAT
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2y H R h 2 Oy AT E R AR A /ML
STC WIF &L Ay A EATMEBARE ~ WA, 5 H
AR HALBA R AR, FLCRZG S iC R AT 25 &
HE LIS 245", B AAT  H w4 HBERE A E
M BB B 2 A5 DGl T L X S A T
P ARSI B LB S ESHLAS LA 1
JEAN— SR AN SR N AT 2 2, IR 2% S AR
FEVER T, L TREA I UK Ry FE8E 5 JORRA T i
WAE A AR R TS, BB, THE B, KA
SRR AR R AR 25 Sl fE 2 T

GABA . 5-HT J& J2 Wi i D) i (1) 55 224 it , 7 STC
KRR R BARRER . BRI, GABA BE
ARG R G iz ik, T 5 H At g 2808 5 3 )
VER SRR RSAS R T 2 ST 4 R 50166
WA R i, WFSE R, GABA REITT 18 41 41
# GABA A 132 {& (type A y aminobutyric acid receptor,
GABAAR) , 5|2 I Jz 4l i 5 55+ (C1 ) Ahiit , AT fif iz
TE RGN K | R A S5 1) P B PN 3L 3l , DT 81 g 3 1) 7K
AR ; I, GABAAR BI% 5 , T il 3% i 8 4% 440 it 43
W 5-HT, 5-HT 435 1 34 hin o] 4 Bh 1 el 38 MUK 9 B 38 1%
SR, KA, AR R ), GABA B — & (i
SR BEAE L 1E i e GABA BIAE I AT RE 5 2 AH 5
[, GABA tHJ2: i 18 1 BE A0 5 e R TR 2 — , HoAe i
PR AR SR AR I T8 B R OGS ARTRAT 4
FRoR 2 IRAT 5 H g T B KRN AT
GABA 7 i B 2] b 25 B AIG, 5-HT & i oA A A I 3
Fhi, BE7s RS 25 H 77 1T R 1 98 5 i A
GABA il 5-HT & £ , ¥ Ifif sl 545 780 K B i) 254 Brristol
T4 FEE S KR it 4 STC AHIEHE bR .

WFFEHE i, B T A 2 R 2 STC 25895 1) T 25
, 1T GABA F1 5-HT 1}y 738 18 -5 1 £ A9 IR
Yy, 15 8 Wi B 0 & AR T v LA SR AR, AR
WFFT 4 R W, INRAT 25 H 7017 e A% R A5 K Ul 18
BRE ) 2B (il 2 00T 2 2 KF , HLSCRAE T PR
Xk &2 5 [RIIRE, IwRAS 25 H Sz AL HUFF 1 1] S RE TR 1A
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