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Relieving Effect of Heyndrickxia coagulans BC07 on Loperamide
Hydrochloride-induced Constipation in Mice

KONG Sufen, ZHU Mingming, ZHU Jianguo, FANG Shuguang
(Wuhan Wecare Probiotic Research Institute Co., Ltd., Wuhan 430000, China)

Abstract: Objective: To investigate the effect of Heyndrickxia coagulans BCO7 on loperamide hydrochloride-induced
constipation in mice. Methods: Thirty mice were randomly divided into three groups: the normal control group (NC), the
model group (MC) and the BCO7 group, with 10 mice in each group. The NC and MC groups were intragastrically
administered normal saline, while the BC07 group was intragastrically given Heyndrickxia coagulans BCO7 bacterial
solution for 14 days. From the 15th to the 17th day, loperamide hydrochloride was used to establish the constipation model.
The time to the first black feces and intestinal transit in mice were observed. Feces, serum, cecum, and colon samples of
mice were collected. Results: The intake of Heyndrickxia coagulans BCO7 could significantly increase the feces water
content in constipated mice (P<0.05), shorten the time to the first black feces in mice (P<0.05), and promote the propulsion
rate of the small intestine. Meanwhile, it could effectively regulate the concentrations of motilin (MTL), vasoactive
intestinal peptide (VIP), substance P (SP), and somatostatin (SS) in constipated mice. It also reduced the contents of pro-
inflammatory cytokines IL-6 and TNF-a in the mouse serum and increased the level of the anti-inflammatory factor IL-10.
In addition, after the supplementation of Heyndrickxia coagulans BCO07, the structure of the intestinal microbiota in
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constipated mice could be effectively regulated, increasing the relative abundance of beneficial microbiota in the mouse

intestine and significantly decreasing the relative abundance of harmful microflora (P<0.05). Conclusion: Heyndrickxia

coagulans BCO7 has the effect of increasing fecal water content and alleviating defecation difficulties. It is speculated that it

may relieve constipation by regulating gastrointestinal peptide transmitters, improving the structure of the intestinal

microbiota, and promoting intestinal peristalsis.

Key words: Heyndrickxia coagulans BC0O7; constipation; regulating

{EFL S —FPE UL D REME B A iEsamt. BT
th o EIRA  ARE TR DL R A 3 R T s ), (8
Bl 1 o RAFAEERAE RGP, (A& S EOCEHEIT
YIE B PR, USGERWEAR, ANOGEZ AR 1 BT AL,
AT gE S ECH A FR (R, WniReRs . AR AER, B
B, FHFERLIG T 7 vk B2 sy aAE 25 G
Fr, KBsHEI AR PSR . TS 24 e e ™
YEHI, SEUIERGRE . it 28 Rz T RT3 245
EL K, R GBI OEYT T TGS
BRI BRI N AR O 2R DG HE 2

EE 238 16 SR B o 307 DG TR (UL B B 4 28 F AT T
Bacillus coagulans) J&=—Fr=ZLIR 0 2 AT B, B
R 1) 25 AR R, AH EEARE ZE AT PR FLER TR, BELS Ve
SRR B TE I FQRR 7R B i A5 HoA s ke vk
it Sz A0, Bk v A B e T QPR R A 7 L BEAT
IE AN FH LA i B RS v, AR S B A
2 S EC Ty TR A s T BESS T SRR L v iy
FRBFE R 2 e DT sE &R, IR H O 3RS 55 1
B B A IR (FDA) 3714 “ M\ o 204
(GRAS)ARA®, Jung 45 W% B, k25 Vg R
AT G SNZ1969 144 A AT 38 65 28 11 1Y 45 2
N E BB R VA AL . [RIAE, X SCge 50
K, kLS AR B e T GRS B.C-39 &2 Gt A
F AT LU iz i 2% B bt AR H, IR N R
j& SCFAs(Short-Chain Fatty Acids) (4 &, HAG 2%
AR AITE o

BELE g BAE R T R BCO7 433 TR E i
B ISR, f e T b EE LR RS SR AR T 0, S S
CCTCCNO: M2022195, T 4% e Bl B el G
PR BCO7 AHAiFoet !, s HOE A S50 s A
FasE e, (EE I AR T R S (F R, VE75 ia 1 PR Ak
P58 . ASHF 58 % 82 1 BE 45 iy B4 L ow BT QP
BCO7 X LR ER IR & VR T Heiss S 10 D B A 19 VE
FH, RIS T HSZ AL, A5 S 25 25 PR Dt
A RIZS ) i B R T S S R AR
1 MR5RE%
1.1 MRS

FRRIE IR T e VLA AR 25 B D
WAy E 2G4 E R 251 R 5 BT A ie

A va MR A AR BN F 5 AR IR T AR S

W IR A YR A BRAN T B ayiE ELISA
Wl E ROUREBHE YR ARG RS 7] PCA [EHA

¥egRdk AR Y AR B Al AR ER K
PO RS 250 By 7 BRAN T Bk 45 1 AR L e 17 [G
BCO7 mkk A1 v E B B S AR s /N ER

W A Hr DLAE (b5 A ARG BRA AL, T IES
SCXK(%1)2019-0010,

CX-23 BEE  BAREHEr (7 MD Tolk AR

H]; UV-1700 84M500000E T BRI SR AR
Z5Wl; SPX-250B-2 BUEIRIE IR _RISARIDICK 1B
AR ] EF28 pH IT MpRR-FeRl = ( 1B A
BRAE]; JY1002 B F R g SPAES A TR
DP812 Qubit dsDNA HS #:illiX5l&  RKRAILE
F(ALFO B BRAF
1.2 L7k
1.2.1 BERREEZE il aesh i AR H TR G BCO7
WER: 1SS I BCO7 IR AR T PCA [E11A LS
FeHerh, 42 °C 555E 72 h, PRI AL 10° CFU/
mL BYBEEER, B T80 °C VKA AR I,
1.2.2 Stlg BBTHamg 100 g 57K 800 mL iR
G, InEGE B EFE BT, INATE MR 50 g, A —
W, R EUR K EZEZE 1000 mL, T 4 °C vkfE+
TRAE, ARSI,
1.2.3 Zhscieieit  6~8 /& SPF 2% BALB/c I
PE/ANER(20~22 @), TEE RN 2542 °C, BJE N 50%
+£5%, YE-BEPEIR 12 h B mFEl™, s2gs shimFl
e P B a5 LV 0 3 (8D 28 202310248 5,
I (] 25 2H )N ER BRI AR v e}, Z85ek 7 d IaE
WIS, K 30 HU/NEBEPL S R % BRZH (NC) | BRI 2]
(MC) . BCO7 4H, 40 10 2, ME B IS5 3R 948
1 d JFHA T, NC 2HH1 MC 2H 45 2 /NEBRBE B 2R Pl
7K 200 uL, BCO7 ZH 45 B /)N BRE B BELS i B 4k 5 5y
7 G B BCO7 B K 200 nL(5x10° CFU/mL), 334k
14 do 25 15~17 d fEFHERMRIEUR T R4, MC 241 |
BCO7 413 /NERAAREE 10 mg/kg.bw #E B ThAL KR T
B, NC ¢H#E B S M A BEE K. 4 h J5, NC 4.
MC #H 7 B AR mEL K, BCO7 H¥E S BCO7 Wik,
18 d X%/ FRU ey S (e HE HY BsfTa], e /)N B, 28
19 d RAEMREKR IS ALFE/ N, MBI FE 2 TG00, TR
LEW . GRS
1.2.4 F8HRIE
1.2.4.1 FEEPRECH S /KEDE 55 17 d 5/
ERAERREFL RS B — T2 98T B, IR 3 h SR(ERE
A, WeSE TRl E S HU/N B SEERIE, s m e



547 % 5 41

FLEF, & B BRI SO G BCO7 XFERIIR IR T Heids S/ N BB AL 09 - 437 -

A 2 mL B0 PR B (I AN T, I E K S

P

PR E - T E y
FE(E I E

1.2.42 HEEkrHER(EREE 28 18 d(ZEE 18 h
J&), NC 21/ B B A= Bk, HAAb A7 B R v R
T e, 1 h J5 NC 2551 MC £H3E 8 8891, BCO7 AR
Erikeh g B T IR G BCO7 WAV ST K
SNSRI B 50025 28 1 B, IR AR
7K, HE BRI AR TR, 054 H/INEUE 7 DA HE
H s E], DIASSRYZE f5 fs— /N B ek DA H s TR]
L ERFTR]

1.2.4.3 /NgHEHRAME /N REB NS 19d
(Z5E 18 h J5), NC £H/NEE B AR R K, At ZH 1)
ZINERTEE B R BRI VR T ™, 1 h J, NC 41, MC 43
B S8 7T, BCO7 4H W 5 & B 4% it 48 B v Jr [C P
BCO7 BT . 20 min JFARFE/NE, FTHHE I, 4338
W Z N, BYER o 22 WA ], TR R RE B E, Bk
B/ NP E LR, MBI /NG S, M
FIE R VTR A SR T BE . A NBHERE R
U

FFEEKE(%) = 100

" s 0/ SRy (cm)
INFHERE R (%) = VBB em) x 100

1.2.4.4 Z5H808EMEE BU/NERAZE AL,
BYIN 1 om &5 TIOW B LA T, A 10% FESAR
[ SRS AT H&E e, i FH G2 i i I gg e
105 IZS A 20,
1.2.4.5 /NRIMEA ST B 2109/ BRUm R
#E 2 h, 845xg B5.0> 10 min W HLIM Y, R ELISA
TR ARSI /S BRI 5 R ARAH SC i B i i YR 3
JEIKE: NV 312 (MTL) . L WP R (VIP) |
P Y JE (SP) . A2 KM (SS); RAEN T H AR
IL-10. IL-6, TNF-a!',
1.2.4.6 /NEUGIERERRE  RH Qubit dSDNA HS
R S ks, $EEES A/ N I3 p B
FEPHZH DNA, 1 Qubit dsDNA HS #5271 &5
Qubit 4.0 PG K M FEAS DNA M BENT, XA A
T T 40 19 V3~V4 15748 X AE Tllumina NovaSeq
6000 M| 53574 - #E4T 16S rDNA WIF, [ HEHK
S X AEYE BRI AT, B ME A A
FHIE
1.3 B

Rl H A = ARG, S5 LI B R i 25 3%
73 A SPSS 23.0 #RAHEAT I ST, ZH A L3R
SR FHEA R 207 225387 (One-Way ANOVA), =5 Lbik
SR Tukey #3865 P<0.05 #ANA G240 X, s
F1 4 &l 5% F] GraphPad Prism V8.4.3.686 %4 k47
Kb

2 RS9
2.1 BCO7 s hRHHES R Ak D& 20500
FHEASE RIXE, S5 3RAIG, 200 AT 45 2 (AR A F W
AR A0 38 o I 5 R FR VS R T A 3 d I
187N BRSSOk 50N B 7K e, URERAN[RIZE 1)) BRRE A
MIFREE . W& 1A TR, 5 NC ZH 288 Uk Ho L,
MC 2HF& k20 2598/ (P<0.05) ,, FRBAER RIS IR
T AL FRREALS T /)N ERHEE (o 4, 15 % 1 /0N B F
LS, 28 BCO7 T)5 /N ERS(EHiR 25 MC 41
ORI O 3 22 5, ISR S Tang 2518 fOTFST
IR L S5 SRAH T, T SR v RO S, /S
FHME SR B3 T MC 4.

A 40—

(98]
S
|

A R 5 ()
=
]

3%
—
o
]

NC MC BCO07

a

60— b
S b
< 40
&I
=
# 207

0

I\7C MC B507
1 NS BERLECR 7K B (ng)

Fig.1 Fecal particle number and water content of mice (n=8)
TE: B RDING R R AT .35 22 5 (P<0.05), 141 2. 4] 4~
P 8 [l

w

%

S
|

B/ S K 1B iR, MC 4Hi3%
{HEIKEANT NC 41, B g2 5 (P<0.05), Ui
BAERMRIS IR T He4h 225 J5 ] S &S W Xd /K 4314 1 BE
e, BEAREE I N2 K3, S EUEM Y. A L
MC £H, BE45 1 RS E e T [GE BCO7 TS, 288
KA WA (P<0.05), 2 AHEESS e R AE L va iy
FCEE BCO7 BEXGHNERR /N FRAYZEE R S35 1, MAER
A28, Y HEE PRI
22 EMESREEETEIKE BCO7 3/ NRAEEDRE
JIREZN
2.2.1 HEELEMG RAE B ST IGE BCO7 X/ FRE R A
fEHER BRI A2 /N UCHEH R IS TR A/ N iz
HEDEAR S e T A i iz st . g2, 1 kHE
HH BB g ) () s, /NI HERE SR, FREHIE A IiE
iz sl R AR, I iE sk ae Jokksm . ikl 2A By



- 438 - £ Tl B4

2026 4 2 A

7%, ERPRIRVR T M 4 d J5, NC ¢H b B sk i
1] 59 min, MC ZH JBAERTE]3AF] T 174 min, K
T NC ZH(P<0.05), ULHIRE B EhIR ISR T ile S350 1 %%
N HTE G ShRE I FE i RE ) R, MR T HEE
], eSS R AR B sa GRS BCO7 i), 7
FRUBE R SR I Rl 4 %, HoB 35T MC 4H(P<0.05),
IZEE RGP0 i g —a, RIS R AEE
ST G BCO7 Al LIGE i B3 i1l DI i Fim i i 3
PR RN BRI I TIEAL SR, M4 B R R HE
SR 1E] S

A 200 a
E 150 ] b
£ ]
=
= 100
i3
= c
& 50
i %
0 T T
NC MC BC07
B 150
— a
2 100 I
B
)

N 50 c b
) I_ I E |
0 T T

NC MC BCO07

K2 &4/ MmizshiaE )] (n=8)

Fig.2 Small intestinal motility of mice in each group (n=8)
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Fig.7 Effects of BCO7 on the horizontal structure of intestinal microbiome in mice model of constipation (n=5)
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