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Effects of Special Milk Powder for Gastrointestinal Tract
Conditioning on Intestinal Motility and Microflora
Composition in Constipation Mice

XU Hezhixiang, YANG Xiaojun", SHA Dixin, MEDINA Wuxiuer

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: Objective: To study the effect of special milk powder for gastrointestinal tract conditioning on intestinal bowel
and intestinal microflora. Methods: After the preparation of special milk powder for gastrointestinal tract conditioning, KM
mice were used as the experimental object to establish constipation models with loperamide hydrochloride. The general
state, intestinal propulsion rate, defecation situation, and observation of intestinal tissue were used as the investigation
indicators, and 16S rRNA gene sequencing was used to analyze the feces of mice to investigate its effects on the bowel
movement and intestinal flora of mice. Results: Each dose of special milk powder for gastrointestinal tract conditioning
could shorten the time of first defecation in mice (P<0.05) and improve the small intestine thrust rate (P<0.05), but did not
damage the goblet cell structure of small intestine in mice. With the increasing of dose, the gastrointestinal conditioning
effect of milk powder was better. Although the gastrointestinal tract conditioning special milk powder did not significantly
change the richness and evenness of intestinal microbes, it could significantly change the composition of intestinal
microecological structure of mice, and significantly increase the relative abundance of some probiotics, Lactobacillus and
Bifidobacterium. Conclusion: Special milk powder for gastrointestinal tract conditioning could affect intestinal movement
and regulate intestinal flora structure to improve constipation induce by loperamide.
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CM vs CM+HP 0.050 0.127 0.127
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HIFE AT RE RIS Lactobacillus WIFXTEE(E 6).

7 TR, R UR T T M e B A
BRBEAMELIRY, B SRVE W i B i B E Y F &
RIS RE, AHJE RS i 25 A8 /N Bl i i A 25 444
HAY, EESRINN Odoribacter Fl Clostridium 1V H .
FHEAE. S | E S BERGE R/ )
ERUAYSEIR, If R I NS L8 25 AR B Lactobacillus
Bifidobacterium 1 Ruminococcus W) FH %} =E &
e, ' A IEVRER L YA A B2 o R 25 AR TR AR
S i WS PN FRERE, s figg 18 A3 I RN 53, DT 2% £
{EF
2.4 EFERBHINE

FHR 3 WA, S8 Hd th e, AUz /N R ek HE
S B 1A P AL I A8 ) 1A] 25 4 (P<0.05) L 6 h
I SR B 38 (P<0.05) , D B AR R YA 1,
Ty, SARRIZH bk, BHAEXT BEZH 1 Uk HEME A A 6 h
HHERHR A W22 5 (P>0.05), RIHTTETMH EAR
H—E B s A E A EASIA 5, FHPEXT REZH - S51ER)
HEAAAEE UCHEERTE] . HEWE(ERTE] | 6 h HFE SOk L
Yoyt R A 2 2 S, SRWIMEGGR B e WV E RSCR 5 1
PEXSRREEAE AR, F ) S I iE E B T 05k A
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a =M

BB CM+MS

g_Lactobacillus
¢_Bacilli
o_Lactobacillales
f Lactobacillaceae
f_Enterobacteriaceae
g_Escherichia_Shigella
¢_Gammaproteobacteria
o_Enterobacteriales
g Ruminococcus
f Clostridiaceae_1
g_Clostridium_sensu_stricto
o_Verrucomicrobiales
p_Verrucomicrobia
g_Akkermansia
f Verrucomicrobiaceae
¢_Verrucomicrobiae
. Anaeroplasma
¢ Mollicutes
f_Anaeroplasmataceae
p_Tenericutes
o_Anaeroplasmatales
g_Clostridium_IV
o_Flavobacteriales
g_Turicibacter
g_Erysipelotrichaceae_incertae_sedis
¢_Flavobacteriia
o_Campylobacterales
f_Helicobacteraceae
c_Epsilonproteobacteria
g Helicobacter
g_Odoribacter
g_Alloprevotella
¢_Clostridia
o_Clostridiales
f Lachnospiraceae
L] L) ) L)

513 410 307 204 101 002 105 208 3.11 414 517
LDA SCORE (log10)

c =M
g_Lactobacillus
f Lactobacillaceae
o_Lactobacillales
¢ Bacilli
p_Proteobacteria
p_unclassified_Bacteria
¢_Gammaproteobacteria
f_Enterobacteriaceae
g Escherichia_Shigella
o_Enterobacteriales
p_Candidatus_Saccharibacteria
¢_norank_Candidatus_Saccharibacteria
g Saccharibacteria_genera_incertae_sedis
f_norank_Candidatus_Saccharibacteria
o_norank_Candidatus_Saccharibacteria

&= CM+MP

o_Bifidobacteriales

f Bifidobacteriaceae
g_Bifidobacterium
p_Actinobacteria
g_Clostridium_IV
c_Actinobacteria
g_Erysipelotrichaceae_incertae_sedis
g_Turicibacter

f Erysipelotrichaceae
c_Erysipelotrichia
o_Erysipelotrichales
g_Odoribacter
g_Barnesiella

LDA SCORE (log10)

b =M
g_Clostridium_XIVa
p_Proteobacteria
¢_Gammaproteobacteria
f Enterobacteriaceae
g_Escherichia_Shigella
o_Enterobacteriales
¢_norank_Candidatus_Saccharibacteria
o_norank Candidatus_Saccharibacteria
p_Candidatus_Saccharibacteria
f norank_Candidatus_Saccharibacteria
g_Saccharibacteria_genera_incertae_sedis
g_Ruminococcus
f Bifidobacteriaceae
o_Bifidobacteriales
p_Actinobacteria
g_Bifidobacterium
¢_Actinobacteria
g_Clostridium_XIVb
g_Flavonifractor
c_unclassified Firmicutes
o_unclassified_Clostridia

= CM+LP

g Clostridium_IV

p_Tenericutes

f_Anaeroplasmataceae

¢_Mollicutes

0_Anaeroplasmatales

g Anaeroplasma
g_Erysipelotrichaceae_incertae_sedis
g_Barnesiella

g Alloprevotella

[ ] [ ] '

4 2 0 2 4
LDA SCORE (log10)

d =acMm B8 CM+HP
& Lactobacils |
¢ Bacilli

o_Lactobacillales
f Lactobacillaceae
p_Firmicutes
g_Ruminococcus
o_Enterobacteriales
g_Escherichia_Shigella
f Enterobacteriaceae
¢_Gammaproteobacteria
o_Anaeroplasmatales
p_Tenericutes
f Anaeroplasmataceae
g_Anaeroplasma
¢_Mollicutes
g_Desulfovibrio
g_Turicibacter
g_Erysipelotrichaceae_incertae_sedis
o_Erysipelotrichales
g Clostridium_IV

| E—
c_Erysipelotrichia
f Erysipelotrichaceae
g_Alistipes
f Rikenellaceae
g_Alloprevotella
] [ ] [ ] '

g_Barnesiella
c_Clostridia
p_Bacteroidetes
o_Bacteroidales
¢_Bacteroidia
[ ]

536 426 316 206 096 0.14 124 234 344 454
LDA SCORE (log10)

Kl 6 LEFSe 44T
Fig.6 LEFSe analysis
TE: 2253 Y)Fh LDA {673 fi AR &, LDA score {HBCE N 2.0,

R VAR /I BB UCHEE R ] AT U S A TR]
YR, HLARSARARSC M . W0 1 i JE B PR )
SR, WIS T et/ N ERHEEAROR . S2seai R S
UM TEARTE 4 A T X R BRLHR(E B 52 e S2 56
SERARZERL. MAREFRE L Z A AY 6 h HEERE
A B2 2555 (P>0.05), Z3 AT LA AT BB 5 26 /A
[F] LR A AR R B RS 7K AN [A]

2.5 ERHERHIERTK

22 4 o, AL OB i HEE R S5 a5 14l
PASCIBHE R RAR FU A 13522 57 (P<0.05), XA
TEER PR IS R T REAVE R st g a7 7 /) BB 158 B ASE
A, /NERGE B ARG 2 S B R T HOE 14 d
Jo7, By AR A BT BEgH SARFRIZH 8] o i 35 2= 5
(P>0.05), WK, H . w7l gl /) BRSO BE Tt
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%3 BIpE L YRR HEE I )RR
FERFTRIFN 6 h HHEERLECRZERE PR 15200
Table 3  Effects of special milk powder for gastrointestinal tract
conditioning on the time of first defecation, the time of first blue
defecation, the number of defecation grains and fecal traits at 6 h

in mice
15 Sk EURHHMER BERHEIE BT 6 hHE(ER AL 2
- (H) [8] (min) 8] (min) Chr) WIS
Al
=4 7 127.6£13.7°  185.6£13.4°  27.7+5.3" Jﬂ%j‘
HERIZH 7 232.6£19.7"  305.6+7.3*  13.3x3.8° il
Ly apit]
g %ﬂﬁ““ 7 216.4+£13.9"  281.9+16.1"  16.3+4.2"  #Kfi
51k 7 204.4+16b°  267.147.4b¢  17.4+2.9* i
I 7 195.1+12.4°  251.3+14.2¢  19.643.8"  kfd
TR A 7 171.4+8.4%  231.7+11.8°  21.9+3.9" #f#

T FFIARVNG FREROR 225 B3, P<0.01; R4[F.

4 BB B YRR B INEHRETEVE R RS20
Table 4 Effect of special milk powder for gastrointestinal tract
conditioning on small intestine propulsion in mice

40 () MK (em) HEEEE (cm) HERER(%)

A 10 37.142.9 26.0+4.1 69.8+6.7°
HRIZH 10 34.8+4.2 13.942.2 39.7+2.3¢
ERepapiistil 10 36.242.1 16.242.8 44.5+5.7
520 10 35.842.3 17.3+1.9 48.143.4
rp a2 10 36.6+3.3 18.2+1.9 49.8+2.5™
gk 10 36.8+4.8 20.243.4 54.8+3.8"

HREGAFARULH P47 2N (P<0.05), LW i e B
L Ry AT LA/ N R i iB % 20, IF HL B )5
an, SRR R S . T BH X B T
s BAAVER, (BRI . A5 5XdE"
TERFEY T T AS RIS G b= %)) BR e iz 3 s i
e sz VeSS A —2 . RIS AR
THIR Y 'S I 18 VA 3L FH Ry 7T LR 3EFnRE 58N BRI
FaHERE ST o WG R 2 AN P SR 2H AR B L AR AL
HEdEER,
3 g

KRAEWFFER, MR BA V89 I 18 R, 5200
Mo E AR A TS AETIRED Y, T gh R B IR DI RE
PEARSROPE 0T LA 1y A4 N iz 18 TR, (2 0 B 1 1
33N, A E X U A B i R R
PR MRE, B25% B BB JE B FH Ry H 52 B SR
AN PR X Il 25 A THRR A2 I, UGl B3k
HH 5 iz 18 VR B T A5 T 4 Ja /) B HE (R Bs fa] |
B/ NaHERESR, A2 N NAEER AR . E
B VR B FH Rt RS R Y /N BRESH B TE, BRI
A7 BH W AR B A E e 35 s BN S, (HUE S
I U /N 7 B A S GE M E i, BRI
Odoribacter 11 Clostridium_ IV W BEF B4, #INT
By s A E 7 A RGN BRUREIR, JfHE!
2 hn B 86 25 A= BE Lactobacillus . Bifidobacterium
1 Ruminococcus WIFHXTFERE . BRI, @i & 77 &

AT BB A VA 5 AR AT IS A I I N IAEE, 52
1B PYIs BI R G3Uh, DTSR

ERGEEPY TR A MR IR/ RS A TR B RELH
Sy ABC T B S A RE VR 1Y il B A EE,
RIEHR T BRERBLAER 30 o A N S S5 it 8 A 0
AR SRBEF 2 0 22 ) Ll 7 2L X/ R 8 #E ik
P2 IR AE FIANTR], MEFRE 5.5 g/100 g IR FLEY
Xof N BUBAERCRAUT . Angeliki 5507 #2225 %240 )L
M= B IR SRR I B 7 WA, (IR SR A b2
JELF ZH HEAS 0 32 S 2 0, S H 288 v U AR 5 L
RGN JE KPS A A s b s i S bl
XTI B M AR b A R, B R SRR B Ty Wiy 2
& T R B FR AR A2 /N g vh BL AL g TS
. Finegold %07 i it 45 T 32 1 IR Al A2 2%
(AT o3 2SN T, G55 R G T DIRe MR R
AT S 25 0 7 1 PR AR DR SR A RN ALURT TR P A B
M=ERE, [AIRAS S # b SRR A 7T Gea AT B s ik
AW . Hartigh 8510 WF 5% & BUAE 45 T L0V 7 1%
/NS R, 2T TRIHE RS W T, [RIR, i@
A H /N BURb RS & P MR 5, Leid il
DNA U A & 307 Bz 18 B R 2 AR R AB £k, 3R
A PR A L

WHEIEOLT, B B A 2H B 2 FEVE R IR
IR SBIR R AR G, (B2 Ma S50l 252K
SIMT ELER T HEHT A SR 27 WA PR AR SR
J% (Microbiome-associated diseases, MAD ) fiff 5% H {2
BTG AR A M AR P ERNZE R, $2 4 B
A S R ISR Seit /™ A BIAHOC G R,
T A P H 08 S AR Y B 2 AR P I A SR R 1 T S e
P SFAREAR A FFAE ) LEEAH LL, (B8 A3 FIAE ) LE IS
BRI Alpha Z2AEPEIG N, 1245 R &7 (A% 7T fEHY
Ny A FGE B AR N & R Y S R E T, H
JE A AR — TG IR A 5T UE B« 2E 58 #2 AH (Fecal
microbiota transplantation, FMT) G 4% 5 YA Fib Fo 2
W R TE A A 0, G e DRATE R, 35 I BB Y alpha
SRV, PR EIN=E B M IE R A T e A R
FERRAY S, B, HRSC T IAiE pa A A
{ERR A AE T IVERT, A MBI AR R e A
B PR IR A 15 28— S0 4ie, A RF R
A IR AR A AF TR

JoTEGAE AR IV BB R — BB, A
WFFEAIEUE T X452 . 718 s A fe il e g in vt
2 (Bileacids, BAs)™1 44 5%8 IifiZ (short-chain fatty
acid, SCFAs) " Fl1 5-%% 44, 1 ( 5-hydroxytryptamine,
5-HT) & Z P S8R & A= . Heni ot
FEFR W25 A OB RRL 1 vE Y7V P8 L 08 5 i i Ak
VIR AN T REAE AL, b B2 T R AT A 3k JoT 1) 7
AR E I 0 FEZE NSRS B A
HAEFHRRRIE WG IR T T2k BEasith
ARG I 5 i es G AR B 1 I B R 2H
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. SCFAs 5l il A G ™ 4t n] LIVE R iz
HNHER 38 L PO S AR A S v LA . I f 2ot
Fiz T Bz 4 T i R S R 52 AR SR 5 mi g 3 PR JRR DS,
Sy i sl, IEs i BT Ee, S aEAR . 3 il
Wik ) o —Fh EZERSHIINAR, J&—Fh Z A B s
fig, W3 1 E 2G-SR B IR T S gE i P, R
A H BB — P REPEARERH, XSRS/ N R R HE
YER, HALSI ] GEPY R )y Fh b o JLmp A= W) s (B
FRNER . BRI ALSIR) « WIHARAGIT . IRAL
WA G AR DUt 5 SHm gt . Bk,
E 503 7T B 1L U8 1T B IE B R B A A e )
A A, XSRS = A= 520

Xie Z55% B I FMT P AR AR, SR AR
HEE B FE R E Y4 Alpha Al Beta ZHE1E, FMT J&
/INFRUEE{E BT B 1Y Actinobacteria( Bifidobacterium) ,
Proteobacteria( Escherichia) il Firmicute( Lactobaci-
Hus ) WIAEXT = 5 s 280 n . A= & BSR4 i i iE
B AE L 2 B Proteobacteria 7K -F4 g 25 T R&PH, axX
A g A E— 30k, #2758 Proteobacteria 7K F-
FAIREAIL T BE- S AR 9 & 2E45 5¢ . Firmicutes/Bactero-
idetes (F/B) HE g S X idsr 1E 7 izl INERE -7
BEZAVEM . RSP B E SOk &/ g
Fom ZoRIGTTEM . SIMIRSRBEREERL/ SR B T4
HWBELL Firmicutes ., Bacteroidetes I Actinobacteria
SREPY, S3Eh B B I eR G AR R A R B
Erysipelotrichaceae 1% %535 F 15, MiHs N5 2E A Gt
PR D RE B AL BB W B IE T B8, f1:B2E Rumino-
coccaceae 7K 1) F+ 155 Al Erysipelotrichacea 7K 3F- ¥
WK H U, s PR R ESH n AR e T e S
Fb ) 2 A NG fARAT Ko

W5 2R B, BUKR T Odoribacter. Clostridium 5
fa B I RAEUNGS R R 0 R K o B IDBUBEFF I#
(Bifidobacterium) BEWE ZE fAE LA RL /N SEIR, 7E
J& K N LR B (Lactobacillus) W F, FEAK
Alistipes . Odoribacter F1 Clostridium ¥ KSR 5%
EARSC S R —2rk . TS S 2NN
HE % i 25 T 35 158 s i R 4 Vi g 3l 0 ) W Ry, AR
SCHFGE & BRGNS 7 S BB HR = AL /INER Lacto-
bacillus F1¥& B ERE (Ruminococcus ) WIARXT £, [
ik Odoribacter F1 Clostridium IV BIAHXTFEEE, (K57
Y B = R BENE WS Ruminococcus F Bifido-
bacterium WFEXTFERE, vhis sl =09 3 77 5L m] e
F WS Lactobacillus 1) #HXF 3= B2 (Bl 6) o Lacto-
bacillus J&F W AN 25 AL TR 2 —, SBRT s R,
Lactobacillus BeW% .2 45% ) LB IIREMAERE . Lacto-
bacillus W] 38 i = A= J 4% N8 Wi iR . &R 3 s
pH FILE IS5 A7 20, 3K 5% 2 M 25 Bz AL ER 4l it 1)
IEFEEAT LY, Lactobacillus acidophilus 1 Bifi-
dobacterium bifidum W] 38 L B S5 Sk e
fiEis sh, SR TR AR MR E A RS

/NI TE s SR L H 1, Lactobacillus acido-
philus . Bifidobacterium bifidum W) xE FH RENE {4 JC B
KB Mo TiE s S AR s i AR 2 1 E
HET, Strati ZEFY WFSE T H FAE B AL AN AR AL
BHE B M YRE, &I IE P Y Ruminococcus
SERMEIR ARG
4 Zhip
AR 4 5 I TE S & Wy K Be i J /) B

B9 B OCHEE I Ta], P8 Il k5, (EANB 3/ B/ )
JaMARAN B ZE Ry . HLRERE ) e T, B i R B L
JHWR B RERSCR B BHAAEXS FRZH A 17 65 Wy B
SRBAT—EYIRE, (HACRA B 8 i 2L FH Y85 o
17 'V B 5y R B R O B A E Y R A R
AR, AELAT AW s A s/ N BRI U 2 25 A 20
8, B B n—LE 25 A P LIRAT B FTSUBAT B A X
FIE o [RIF I UELE Tk Hh B S B AR SR ANAN L A

BRI BN i d s 1 n AT, IS Ss SR ARER
HERANL AN D7 PR A SO BEME WA O T Atk —
EPRB o

S 3k
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