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Therapeutic effect of compound Lactobacillus acidophilus tablets on constipation and

its impact on intestinal flora in mice
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[ Abstract | Objective To evaluate the therapeutic effect of compound Lactobacillus acidophilus
tablets on constipation and its impact on intestinal flora in mice by animal experiments and 16S rRNA gene
sequencing. Methods In a mouse model of constipation induced by treatment with compound diphenoxylate
tablets, we evaluated the therapeutic effect of compound Lactobacillus acidophilus tablets in comparison with
the positive control drug phenolphthalein tablets by examining small intestinal motility, fecal water content,
and colon pathologies. 16S rRNA gene sequencing was performed to investigate the effect of the treatment on
intestinal flora of the mice. Results  Treatment with compound Lactobacillus acidophilus tablets and
phenolphthalein both significantly accelerated the rate of carbon ink advancement and increased fecal water
content in mice with constipation. Pathological examination of the colon sections revealed severe colon injury
in the model group, which was improved by treatment with the 2 test drugs. The results of 16S rRNA
sequencing showed that in mice with constipation, the species richness in the intestinal flora was increased
significantly as compared with that in normal mice, with significant changes in 7 genera and in 2 phyla
(Bacteroides and Firmicutes). Treatment with compound Lactobacillus acidophilus tablets ameliorated these
changes in intestinal flora, while phenolphthalein tablets produced no such regulatory effect. Conclusion
Compound Lactobacillus acidophilus tablets have obvious therapeutic effects on constipation and show regulatory

effects on intestinal flora in mice.

[(BE€WHE] SMWEBRESRELHRIEE (201603017YY) s A A H 153 Z 5t & IR (20190723-FJ-B33)
[{EE1EE] Zm#, E-mail  1ilijing66@ 163. com



2032 O = HE R, 2020,42(20)

http : //aammt. tmmu. edu. cn

[ Key words |

constipation; compound Lactobacillus acidophilus tablets; phenolphthalein tablets;

intestinal flora; high-throughput sequencing

Supported by the Science and Technology Achievements Transformation Program of Jilin Province (201603017YY ) and the Project of Graduate Education
Steering Committee (20190723-FJ-B33). Corresponding author: LI Lijing, E-mail: lilijing66@ 163. com

A = BEAR BH  5  HE A DR M | 1 A R R AR
K, W R K R E SRR
Zity s AR R MY F A - E K
R RO GRS 51 R 1 R AR 45, OF
SEEUABE MU , B — 5 K Wil o , R R A T
JER . ERTIGH F2 P ERRE S-HT 22 ki sh
A2 B — s W R T, KO I RIOR RS
BP9 7s S8 8 3 0 1) o T T A R A A 1)
A 3 3 (0P i 2 B TR A — 2 R S A
JH I B X A LA DR AR

S5 VeI IR o — R TR AR Y A 5 4
AT o RS R LA R L H AN PR I BT R
FEBEBRTA MR AT IR 4 b4 4B 7 3f), H R
B2 X% T5 26 T AE IR A SRR S e . A
P 45 TR/ N B D5 W8 IR LA B ) i i3
Py A B P ok M, 3¢ i A R A 5 R G836 9 7 A 25 9)
Z IR 22 5, BT T WE R FUAT v A ) 88 1Y 8 3 AR
P B HAIL

1 #M#ERHE

1.1 KIzh4h

SPF ¢ 8~ 12 il R BARI/NER 60 H, fAR & 22~
25 g, HIL T RAAEYIFEAR B A B2 m 4L, 77 AT HIE
5 :SCXK (i) 2015-0001, 4] 3% T K 5 B8 2 R 2
SPF a5, H G A BEYIFIK,
1.2 24 XA AR

T LSRR B (77 it 1810020) Iy H M
WM AR A ZITERAFTE A (7t s
20190512 ) Wy [ 38 Ak 45 E 24 Ml 52 B Ry A RN W) 5 Ik
A (7 it 5 180610) 1 17 1 7 = Kk i 2454 BR 23 A 5
HE Jea il & (7 Mt 171431) I F ALt R 50k
BHEA PR 5 A 85 Y) 7 HL(LEICA , RM2235 ) 5 1F B %¢
JE A B (OLYMPUS, BXS53) 5 H, #A48 Y o5 XU T 42 4
( VG 2 S e A A IR F] , DHG-9240A )

1.3 Fik
L3.1 Smsnzy SRR 4 25 4y DU IR 55

RO R AT 25 2y, 52T MERRFLAT I A R HON
3 g, WK A H NI 150 mg, HR4E A R 259571

=t
==N
=
==N

RGBT, 20 ¢ /N B = A T3] 5% 0. 002 6,
AN R A H A4 N E T BRI E
0.39 g/kg, Mtk 19. 5 mg/kg,
1.3.2 /Npizghsis 40 HEBIR/N, 08I
AL (Nor) BEALZ (Mod) B F 2H ( YIK) F1FH M 2H
(PT) ,&R2H 10 H MEMERF o SR A A i A 1Y)
TP TSRt B A A T B B FLAT A, B
PEZEVE S W Tk -, IE B 2RISR 2 T 2R AR E
14 d,55 15 R4 T HSFR 5 mg/kg, 452 30 min )5,
FL/INERCR A 0.4 mL/ R4 A8 VE 5 , 25 min J5 40
(o) L7/ I S = N T G o E N N A R
BB R B /N ik S 3
1.3.3  ZEESKERI 20 HE BRI/ R 4
IEH A (Nor) BEHIZH (Mod) (B 4 (YIK) (FHEZH
(PT) B4 5 K, LI J5 o5 ifiig 10 mg/kg 1 {H R 5
T TE R T AR OK R 2E B B A 7 b S VA
TR, B 4LE B &Ry WIS T TR + B WE IR FLAT 1
TRV, BHPEZH HE B A2 5 i 2545 1 + 19y VR B, i &5
52521 do 2555 14~15 K, 40 MU B 2/ BRUB fif
A, FR B2 IR, U 60 CHEAE 4 h 5 RFR &,
DN 200 5 7K o 2 &K (%) = (S0 i i -
FEMET ) /FE R
1.3.4 JpifRBEY) i HE Jefa 13,3 ik
W 2545 L, AR BE Je IS I AR 6, T 4% 22 38 W i [
FE, CEERREE K RS W] A A 4 S um
YIR R ,60 CHElr 4 h #BR HE J 6855050 & k17
Jefs,, T 200 £ R TS e 381k
1.3.5 16S tRNA JF 0 1.3.3 ik shW 45 245
WA TE S WSS W 28 APl TR FE R S |
T 675 A W R 2 BB R W) 5 B PRI, DU A5 1Y)
ERE A L Y AT AT T
1.4 %3t oM

fdi 11 SPSS 21. 0 Geit 54, it BORHH x+s £,
PR F AR FH L ¢ K56, 22 4[] B R U O 22
I3HTe P<0.05 R2ERA G4 E Lo

2 %R

2.1 ST ARS
TELG 25 IIR] , 1E W AL S 8B O6 s , ROV LA, I



http ://aammt. tmmu. edu. cn

= E KA, 2020,42(20) 2033

S E AN, FE e HEE IR . R ST sh# iR
Gz ZAE T IRoMURE , HEGE RIXE
2.2 R BAESRE

AR IE 2, AT A o A SR B I R B (P<
0.01) , WY/ EU7 8 05 3812 , 7652 75 vg B2 LT B
MYER A T30 T, kS HESE R 4G W] 2 42 5 (P<0.01)
WG Iy VR IR AT 1A B A 2 F I B 8% 20y, 12 55 B 1 3l
TWRCR (R 1) .

x1 BAMRDGREHEHRTER (n=10,x1s)
451 MR /em MHE K em fEHAR (%)
R4 33.80+3. 06 46.05+3. 61 73.46x4. 39
RERIZ 19.43x1.81 46.53+1. 63 41.89+5. 10°
WA H 22.54x1.16 46.25+1.19 48.74+3.28"
FH 4L 25.15+3.47 45.73£2. 66 54.99+9. 60

a: P<0.01,5 £ 4 rbEk b, P<0.01, 5478 40 pb ik

2.3 SREMRASKREEL
SRR, IR AN RS KB (P<

0.01) , 17 B& v 2H FH FH P20 2S48 /K e 38 i d /& (P<

0.05,%2),

2.4 BhiEsmIEin B AR
IEHA/INRES A MOIR 20 M 58 8, TSR ZH 25 i pRatk

AR L, 1 TE A0 405 ™ i, T 2H AN B P 2 5 A A

ARLCA ek A AR s N (B 1 ks o

K2 EAERIMERWNRIESKEHIRE (n=5, 1)

4151 KA (%)
IEHH 52.74+6.28
R L] 35.87+5. 44
L 42.83+4.76"
PR 41.22+5.89"

a: P<0.01,5 B 204 ;b. P<0.05, 5457 21 b4k

2.5 P E#E 16S rRNA 4

2.5.1 FEARRERIZ S Venn |8 FEWJHRAE/P 5
JG( operational taxonomic units, OTU ) 7K 3 Hf | A A5 s &
AR TV 22 Hor Ao B b, UERA I e s i 08
K, ATLASC A A vh s R 2 B AR 015 B (81 2)
Venn K[ (1 3) @R : & B IE R H A A — &
25

2.5.2 JmEWEZAEMT XMRERFHET o 24
PE53 7, Shannon 35 B 75 Y1 b 42 6 B2 AL Fh i) 1 2]
JE S0 RE T 45 AL 1 B Z5 5 PR Y SR, Shannon i 8
K BEVE B AR PR S o AR T E 4, AR AL A B A
VA TR (P<0. 01) , FREZH [ A T (P<
0.01) , 1M 45 T 52 J5 Ve MR FLA H 1Y i R 21, AR TR EY
ZHANPRPELE , RHF 2 R A BT R (P<0.01) K5 &
IEHHAKT-(E4A)

Ve

st -{ W@E?%EH g

B1 RANREEREVRAEZ (HE)



2034 B =2 B KR AR, 2020,42(20) http : //aammt. tmmu. edu. cn

5.0 q
4.5 1

—IEHAH
— BRI

— FAYEA

4.0 1

35407

— WA

R =

W
2.0 1
1.5
1.0 1
0.5 1

OTU 7K°F- Shannon 5%

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22 000 24 000

B2 [AFEAHEREHLE

R
© [HEZH
® EH
® fRTIZH

18 600
=400
= 200
Q 0

W2 FRTEZ IR HETIZH

B3 %40 OTU #{= Venn &

zJIII

IERZH BRI BIPEE WhdE A

Shannon F8%%
W
1

4000 e
. .. | Atk
2000 . » U viEw
= B S|t
2
% —20001 . '
® .
£ -4000 .
-6000 1
-8 000

—10600 —5‘000 6 SdOO IOKOOO
PC1(75.46%)

A:OL %#—f-'fih\#ﬁ‘ a: P<001,—'§E¢T§'gﬂl¢t§i,b, P<O. 01,
LA e P<0.01, 5Ta 24004 ;B: B S 4R
PCA 547

B4 ZFHNRBEREHSHEEST

BT B ZREMEM PCA 43 HT , AN [R] B2 s TR 1) 05
REART S ALFEA , 380 28 55 2 18] 1 B B35 AR B AN R A
A2 AR . A W& Al SRR A oA ok 2
S TR A 2H S AT T AL T B AL AR, T B R AL
IE R 25 AR, AR A 4 45 Ry #2300 (81 4B)
2.5.3  JHEWET KA FETTIRRE T AT
ILARE 9 AT A AT A T RUERERR ] 5 4 3= 4
A T SO e R TR RS C RN A
AT 2 JE RE TR ] 8 E W éﬂ*ﬁxﬁ%ﬁﬁ%?ﬁ%(R
0.05) , JUFFRT TAHXT F= BEBG i (P<0.05) , FHYEAL Y
i T A R 2L B S AR TR A AR, i Al FH 52 T o TR AT T
V1) DA X AT LA R 1 P O DR 2L A T 1K
FHIEFHMPI(P<0.01;K 5,5 3)

Nor_1] m Firmicutes
Nor_2| M Bacteroidetes
Nor 3| M Proteobacteria
—2 Patescibacteria
Nor_4 | M Actinobacteria
Nor_5 M Deferribacteres
Mod_1 |m M Epsilonbacteraeota
Mod_2 I Tenericutes
Mod_3| ] Ct anobacteria
Mod_4 | M others
- Mod_5]
HE PT_1]

PT_2:

PT_3)

PT_4 jum

PT_5 jmm

YJIK_1}

YIK_2

YIK_3|m

YJK_4]

YJK_5]

T T T T ]
0 0.2 0.4 0.6 0.8 1.0
N
1K =

BS SHEHMRBEEHNIKEEL

R3 FEMFENAEREIEXNFE (%,n=514)

4151 LTI JERETEI]
IEHH 17. 169. 43 75.85+9.26
ik 42.39+15. 26" 49.12£17.99"
WhHA 8.96+3. 63" 84.06+8. 28"
BRI 20 32.16+12. 61 49.39+10. 68

a: P<0.05, 5 B4 204k ;b, P<0.01, 54540 20t A%



http ://aammt. tmmu. edu. cn

= ZEBE R4, 2020,42(20)

2035

-
T T T 1
0 0.2 0.4 0.6 0.8 1.0

JEAKFHI =

Il Lactobacillus

M norank_f__Muribaculaceae

M Allobaculum
Lachnospiraceae_NK4A136_group

M unclassified_f__Lachnospiraceae
Ruminococcaceae_UCG-014

M Candidatus_Saccharimonas

I Bacteroides

Il Desulfovibrio

M Alloprevotella

I Blautia
Streptococcus

I Ruminococcaceae_UCG-005

I Dubosiella

M norank_f__Lachnospiraceae

M Enterorhabdus
Anaerobiospirillum

M Lawsonia
Erysipelatoclostridium

M Prevotellaceae_UCG-003

M Alistipes
Romboutsia

I Turicibacter

I Mucispirillum

M Faecalibaculum

I Helicobacter

M Lactococcus

[ unclassified_f_Ruminococcaceae
I Ruminococcus]_torques_group
I norank_f__Erysipelotrichaceae
Rikenella
B Ruminiclostridium_9
I Odoribacter
I Ruminococcaceae_UCG-013
I Candidatus_Stoquefichus
Lachnoclostridium
UBA1819
Phascolarctobacterium
I Ruminiclostridium_6
Eubacterium]_fissicatena_group
Collinsella
M Bifidobacterium
I Escherichia-Shigella
I Ruminiclostridium
Enterococcus
Prevotella_9
Anaeroplasma
I Clostridiales_vadinBB60_group
Il Ruminococcus]_gnavus_group
M Eubacterium]_xylanophilum_group
M norank_o__Gastranaerophilales
Klebsiella
M unclassified_f__Prevotellaceae
Quinella

M norank_f__Ruminococcaceae
M Rikenellaceae_RC9_gut_group

Eubacterium]_coprostanoligene_group Il Caproiciproducens
I Tyzzerella_3
Il others

6 MEEAKEKTEL

x4 FEBEFRHMNBEKFEANFELZNL (%,n=5,52s5)

21 51 Lactobacillus Muribaculaceae  Ruminococcaceae  Parabacteroides Intestinimonas Candidatus Tyzzerella
EHA 64.00+12.27 8.33+7.78 1.31+0. 11 0.10+0. 12 0.01x0. 01 0.045 4+0.038 1 0.002 6+0.002 0
FiRIZH 18.89+25.71° 31.75+10. 53" 0.480. 13" 0.34+0.17° 0.13+0.09°  0.004 3+0.004 3° 0.012 9+0. 005 2°
AL 48.03x21. 14" 5.01+1.33¢ 1.110.10° 0.15+0. 15 0.02+0.01"  0.119 2+0.015 4" 0.006 8+0. 008 4
FH 2 6.61+3.66 26.37+11. 34" 0.75+0. 22" 0.12+0.09 0.04+0.05 0.094 3+0.128 6  0.006 0£0.007 2

a: P<0.01,c: P<0.05,% % 20 % ;b: P<0.05,d; P<0.01,55 87 48 1 8%

2.5.4 JEREREEAKTEL @AY By AT
EH A, BRI Lactobacillus . Ruminococcaceae  Candidatus
FXTFEFE T (P<0.05, P<0. 01), Muribaculaceae .
Parabacteroides . Intestinimonas | Tyzzerella 8%} & I F}
(P<0.05,P<0.01) ,7E45 T2 IT IR I W T HUS
A b U BT e ] 1 2 45 AN ) 72 B2 1 |1 97 ( P<O0. 05,
P<0.01;K16,%4),

3 itig

AL AE I PR A0 5 51, 16 97BN 1 25 W) Fh et
BONEZ o WA X8 WA A SSBO h E ZE AN
AR BOR B 2 (T 58 5 T I R T 45 2R T
TR . R R 1 A 2 R 25
ARG /R, S T BT A SR R
BB R HEHEAT RIS B 50 BT ST, K B 18
FEHLEGE , I RRAS I AL AR R
WE R FLAT B A I R IA T 4 R < R G HERE S O
AR MO AEG IR A SR AR A A

XS /INEREA T 2 (0 TR B BRI B 55 vh R B, AN R 2
W Z AR S R 25, B BRI T i
w R A A SR . AR IR R
S WSS TR AT AL R L, 45 T 52 I RE R FLAT I
IBIT, LIEE R IR BT VERFUAT A X RS A #5
WA T AR, AT LA S /N IS slife 1, (/N g
RPN, WM S K i R T A A LU
P -

AWFFEE L 16S tRNA %/ 45 I 2508 91 7 155 3
S, A IR RS 5 1 o0 4 i 1 R R A A B
B 22 5 AL Sh D Bk ) 3 B N 2R E
WHEE LT AR TR b AL AR 2 JRERE T |42 0F
B UR B T R, BUORFBR T ARG R R, X
s A e s 55 M R R 5 46 SR A — 3 sl i 75
A RIRYT , (ERS/N R 8 B R SS M R T 1K R R
) 5%} AR A Ko B T8 B R A R 4 i As
R 5 A o LA P A A ) B D P, T 9 SRR PR T
i R O IFF R T 1A B, T IR /KO- 5 TR BE T 1] 1) A



2036

o =R R AR 2E4],2020,42(20)

http : //aammt. tmmu. edu. cn

Xof 2 S EAHOG, T 2S00 v Y TR 1 2% A (AR AR A
—SEMRFR o FERACT L A T IE R AL, AR
HA TAEEA T BEWARA, Kb Lactobacillus (FLAT
W& ) Muribaculaceae F1 Ruminococcaceae (53 5 W )& ) 5
FUBOR BRI R Lactobacillus (LA i & ) 25 i 251k
WEAIG, X 5 LA AT 78 2 15 B A 45 A — 30 13
YliE N 2R T e AT A IR BT, 2R R A
VEfmiE pH, Bl i 8GR ) PR 05, 8119 18 B e R
Gu2 | FEMERE R Muribaculaceae & ¥ i 3 VETH
15, 1 JE DR BT ST TR R 44, B WOR O S24-7 500k,
TE/NBUE b 5w, B T T ], Muribaculaceae
AL F S BRI EIRIT 8 AR Bk 3 ) e
B AR T (HIZ R ) B AT B H AT B A
HIWESE . Ruminococcaceae 35 K A P =40k £ R 1
IR , 12 0 1 5 B O TR B 5 38 1932 2l Rk ) 52 1E
M1, 72 GRS AT L A2 M 7

AW 45 T AR/ B T5 v BRFLAT 18 7 EAT IR
7 AT, T R R S I A A
e R ARRIE , 3R 52 5 WE R LA 8 v FA s i 1 A
RS RITE o PEIRFLAT i s T FLAT i , 2 3h
T TR A S W, Rt g 3 v B A 2SO B
RV 7 A TRk B R AT R A2 30 T
WY ET 2 2R A BK AL S WG LA B R A, %
S T % B LA B R A A e LA A PR
XU £5 AR B X A] 7= A BRI TR , 2 S5 HUAR AT
B I I I G i Th g .

AT S [) I 357 3 19K P A DAy B PR ) B, 45 2R 1
718+ R TR % T ASE R AR AR /N B ) HE 5 2L R 47 1 i i
VEFE AED R 3 TR AE O 45 R 52 AN R, (S8 A 1
R PSRBT 245, 3 S8 T R 2 s R 2 A4 | P e
FREEFLAEYIRIME . R, TR IR RIR YT (AR v, ] A
HRAfE S B BRI B0, 08 £ A TR G 2ok 31 i 3 T
RER TR P, B A Y k2 25 W i TR T, 2L
A B I RIEAR o
MImPRFER ARERFRASCERS IR, A B LKA A

M) S W A R B 5 SR AR T, AR A 35 h 5

SE

(1] ARMEE, whele, BAENE, 25 DHREPERERL S5 imiE ik &
BIh P EE AT SE [T ]. I TR BEAR AR, 2017, 44(4) .
884-887. DOI. 10. 13192/j. issn. 1000-1719. 2017. 04. 071.
LIN L B, SHEN Y T, QUE R Y, et al. Research progress of

functional constipation and intestinal micro ecology in tradi-

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

tional Chinese medicine and western medicine[ J|. Liaoning J
Tradit Chin Med, 2017, 44(4) . 884-887. DOI; 10. 13192/
j. issn. 1000-1719. 2017. 04. 071.

FOROOTAN M, BAGHERI N, DARVISHI M. Chronic con-
stipation; a review ofliterature [ J ]. Medicine, 2018, 97
(20) ; el0631. DOI. 10. 1097/MD. 0000000000010631.
EAL, AWM. DIREMEER 2R RELT]. P E R
BE2f, 2019, 22(24) : 3016-3022. DOI; 10. 12114/]. issn.
1007-9572.2019. 00. 062.

WANG D D, WU X B. Advances in the diagnosis and treat-
ment of functional constipation[ J]. Chin Gen Pract, 2019,
22(24). 3016-3022. DOI; 10. 12114/j. issn. 1007-9572.
2019. 00. 062.

TP}, &R, ST, A5, BAMmiE sl )y ko s wii
T RE FUAT B R O 18 S D REVEAN [T ). £ ARk,
2019, 40(15) . 154-161. DOI. 10. 7506/ spkx1002-6630-
20180817-175.

SHEN X D, JIM X, ZHAI Q X,et al. Screening and func-
tionality evaluation of Lactobacillus able to regulate intestinal
motility and flora[ J]. Food Sci, 2019, 40(15): 154161.
DOI: 10. 7506/ spkx1002-6630-20180817-175.

B, WmATOC, UK, A 1R DI RETEGEAL A 1
R PELS PR TR, 2017, 6(2)
121-126. DOI; 10.3877/ cma. j. issn. 2095-3224. 2017. 02. 008.
HUANG L S, GAORY, YAN X B, et al. Structure analysis
of the gutmicrobiota in chronic functional constipation patients
[J]. Chin J Color Dis, 2017, 6(2): 121-126. DOI. 10.
3877/cma. j. issn. 2095-3224. 2017. 02. 008.

TOUW K, RINGUS D L, HUBERT N, et al. Mutual rein-
forcement of pathophysiological host-microbe interactions in
intestinal stasismodels [ J ]. Physiol Rep, 2017, 5(6):
e13182. DOI; 10. 14814/phy2. 13182.

OJETTI V, IANIRO G, TORTORA A, et al. The effect of
Lactobacillus reuteri supplementation in adults with chronic
functional constipation: a randomized, double-blind, placebo-
controlled trial[ J]. J Gastrointest Liver Dis, 2014, 23(4) .
387-391.

KBS, SR, TRRKIR, A5, SRTT MR IREU N B AR
RGO L] N P R 25 24k, 2018, 35(4)
717-720. DOI; 10. 13359/j. cnki. gzxbtem. 2018. 04. 030.
ZHENG L X, CAI X K, QIAO Q S, et al. Optimization of
dosage of compounddiphenoxylate for establishing mouse con-
stipation model [ J]. J Guangzhou Univ Tradit Chin Med,
2018, 35(4). 717-720. DOI. 10. 13359/]. cnki. gzxbtcm.
2018. 04. 030.

PR, SR, A, A SCIR AR U TR



http ://aammt. tmmu. edu. cn

5 SRR A4 4R ,2020,42(20)

2037

[10]

[11]

[12]

[13]

[14]

[15]

[16]

USRI M [ )], hZ5 25 B 5IE IR, 2008, 24(4)
70-72. DOI: 10.3969/j. issn. 1001-859X. 2008. 04. 033.
JIAH H, YUAN J, LI Q H, et al. Effects of experimental
conditions on the compound constipation model of diphenoxy-
late in mice[ J]. Pharmacol Clin Chin Mater Med, 2008, 24
(4). 70-72. DOI. 10.3969/j. issn. 1001-859X. 2008. 04. 033.
ZrpfE, A, . 2018 B ESPCG( 45 A I AE T
THACTERE AR AE B e (4 ] B O ST e (0]
LRBE, 2018, 21(24) : 2899-2903. DOI: 10. 12114/
j. issn. 1007-9572. 2018. 00. 170.
LI Z X, ZHAO Z L., CHENG S C. Interpretation of the Pro-
biotics in the Management of Lower Gastrointestinal Symp-
toms in Clinical Practice: an evidence-based International
Guide Updated in 2018 [ J]. Chin Gen Pract, 2018, 21
(24). 2899-2903. DOI. 10. 12114/j. issn. 1007-9572.
2018. 00. 170.
TABBERS M M, DE MILLIANO I, ROSEBOOM M G,
et al. Is Bifidobacterium breve effective in the treatment of
childhood constipation? Results from a pilot study[J]. Nutr
J, 2011, 10(1): 1-5. DOI. 10. 1186/1475-2891-10-19.
W, Wil—, 3. 25 AL R B Y718 AR 1Y
W RIT % AR [J]. TR B2, 2019, 31(10):
794-798. DOI. 10. 19428/]. cnki. sjpm. 2019. 19524.
PAN D D, SHEN T Y, QIN H L. Probiotic preparation in
treatment of chronic constipation: its clinic regimen andstrat-
egy[ J]. Shanghai J Prev Med, 2019, 31(10) : 794-798.
DOT; 10. 19428/j. cnki. sjpm. 2019. 19524.
FBG, BN, e 277 RERRFUAT X 2 AE MG R Y
BEEBOREET]. PIESEHIERZY, 2016, 11(25) : 219-
220. DOI; 10. 14163/j. cnki. 11-5547/r. 2016. 25. 1438.
WANG Y G, LI G, MA Y. Observation on the improvement
effect of compound Lactobacillus acidophilus on functional
constipation[ J ]. China Pract Med, 2016, 11(25): 219-
220. DOI; 10. 14163/j. cnki. 11-5547/r. 2016. 25. 148.
AU, i, VLR, . BT MERRFLT A A
W [J]. NS5, 2019, 31(4) . 24-26. DOI;
10. 19403/j. cnki. 1671-1521. 2019. 04. 007.
ZHOU K X, LILJ, SUNGY, et al. Study on constipation
by compound Lactobacillus acidophilus tablets[ J]. J Gin-
seng Res, 2019, 31(4) . 24-26. DOI. 10. 19403/j. cnki.
1671-1521.2019. 04. 007.
JALANKA J, MAJOR G, MURRAY K, et al. The effect of-
Psyllium husk on intestinal microbiota in constipated patients
and healthy controls[ J]. Int J Mol Sci, 2019, 20(2) ; 433.
DOI; 10. 3390/1jms20020433.
ZHU L X, LIU W S, ALKHOURI R, et al. Structural chan-

[17]

[18]

[19]

[20]

(21]

(22]

[23]

[24]

ges in the gutmicrobiome of constipated patients[ J]. Physiol
Genom, 2014, 46(18) : 679-686. DOI. 10. 1152/physiol-
genomics. 00082. 2014.

WANG L L, CHEN C L, CUI S M, et al. Adhesive
Bifidobacterium induced changes in cecal microbiome allevi-
ated constipation in mice[ J]. Front Microbiol, 2019, 10.
1721. DOI; 10. 3389/fmich. 2019. 01721.

EHObK, SKEGE, IEVK. B T7 T VR T AL R SR A
AR I o fgn 3 R AR A R [T ] b B 2 DR O
2016, 20(49) ;: 7404-7410. DOI. 10. 3969/j. issn. 2095-
4344.2016. 49. 016.

LI G L, ZHANG Y Y, LI H B. Effect of constipation in-
duced by diphenoxylate on intestinal flora in a rat[ J]. J Clin
Rehabilit Tissue Eng Res, 2016, 20(49) . 7404 - 7410.
DOT: 10.3969/]. issn. 2095-4344. 2016. 49. 016.

R, A dE, WmBL - EEIRIL, S SRR A B X
AR/~ B 8 FHEE ) 8 i S L) /N Bl T R 3015 1
MEwrELT]. PEBUZES ¥, 2018, 30(4): 402-
408. DOI: 10. 13381/j. cnki. cjm. 201804008.

HUANG Y W, JIN X, BAURJAN N, et al. The promoting
and regulating effects of triple probiotics on the intestine and
intestinal peristalsis in mice with constipation[J]. Chin J
Microecol, 2018, 30(4): 402-408. DOI. 10. 13381/j.
cnki. ¢jm. 201804008.

TANKOU S K, REGEV K, HEALY B C, et al. A probiotic
modulates themicrobiome and immunity in multiple sclerosis
[J]. Ann Neurol, 2018, 83(6): 1147-1161. DOI. 10.
1002/ ana. 25244.

Py, BOK%E, Wik, % FLRRETE I IE N R0
MR RE [T ] T A%, 2020, 50(2): 58-62.
DOI: 10.3969/j. issn. 1001-6678. 2020. 02. 010.

FEIS, XIA Y J, AL L Z, et al. Research progress of lactic
acid bacteria colonization in intestine [ J |. Ind Microbiol,
2020, 50(2): 58-62. DOI; 10. 3969/j. issn. 1001-6678.
2020. 02. 010.

LAGKOUVARDOS I, LESKER T R, HITCHT C A, et al.
Sequence and cultivation study of Muribaculaceae reveals
novel species, host preference, and functional potential of
this yet undescribed family[ J]. Microbiome, 2019, 7(1) .
1-15. DOI; 10. 1186/s40168-019-0637-2.

TROPINI C, MOSS E L, MERRILL B D, e al. Transient
osmotic perturbation causes long-term alteration to the gutmi-
crobiota[ J]. Cell, 2018, 173(7): 1742-1754. e17. DOI.
10. 1016/]. cell. 2018. 05. 008.

SHEN T C D, CHEHOUD C, NI ], et al. Dietary regulation

of the gutmicrobiota engineered by a minimal defined bacteri-



2038

o =R R AR 2E4],2020,42(20)

http : //aammt. tmmu. edu. cn

[25]

[26]

[27]

al consortium[ J]. PLoS ONE, 2016, 11(5): e0155620.
DOI: 10. 1371/ journal. pone. 0155620.

MARTONI C J, EVANS M, CHOW C E T, et al. Impact of
a probiotic product on bowel habits and microbial profile in
participants with functional constipation: a randomized con-
trolledtrial[ J]. J Dig Dis, 2019, 20(9) ; 435-446. DOI.
10. 1111/1751-2980. 12797.

ZHUANG M, SHANG W T, MA Q C, et al. Abundance of
probiotics and butyrate-production microbiome manages con-
stipation via short-chain fatty acids production and hormones
secretion [ J ]. Mol Nutr Food Res, 2019, 63 (23).
¢1801187. DOI. 10. 1002/ mnfr. 201801187.

R, T/MNE, TR, 5. VERRFLFFE GIML. 208
B 2 W Y Tl 5 R R W AR IAR LY . P IR
2020, 39(3) . 88-93. DOI. 10. 11882/j. issn. 0254-5071.
2020. 03. 018.

YUY H, DING X J, DING Z H, et al. Optimization of
medium and fermentation conditions for B-glucosidase

production by Lactobacillus acidophilus GIM1. 208 [ J ].

[28]

(29]

China Brew, 2020, 39(3): 88-93. DOI. 10. 11882/].
issn. 0254-5071. 2020. 03. 018.
EDE, RTH, B, % FRH IR E S
R ZEFRAT B XS W 09 478 A 1 P BE R 18 i 14 52 i
[J]. Zh¥E 34k, 2020, 32(5) . 2074-2086. DOI.
10. 3969/]. issn. 1006-267x. 2020. 05. 016.
WANG HX, HUQLT, YANGJ T, et al. Effects of dietary
Streptococcus faecalis and Bacillus subtilis on growth per-
formance and intestinal health of weaned piglets[ J]. Chin J
Animal Nutr, 2020, 32(5): 2074-2086. DOI. 10. 3969/
j. issn. 1006-267x. 2020. 05. 016.
KONG X F, JIY J, LI HW, et al. Colonic luminalmicro-
biota and bacterial metabolite composition in pregnant Huan-
jiang mini-pigs: effects of food composition at different times
of pregnancy[ J]. Sci Rep, 2016, 6(1): 37224. DOI; 10.
1038/ srep37224.

(W75 :2020-05-20; & [5] . 2020-06-22)

(B W)



