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[Abstract]  Objective: To explore the effects of Wumeisan on gut lactase activity and microflora
diversity of mice with dysbacteriosis diarrhea. Method: The mice were randomly divided into 4 groups,

namely, the normal group, the model group, and the low-dose and high-dose Wumeisan groups, with 8 mice in
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each group. The mouse model was made by gavage of mixed antibiotics for 7 d, and the low-dose and high-dose
Wumeisan groups (5.98, 11.96 g-kg™') were given gavage for 7 d continuously. The normal group and the model
group were given the same volume of sterile water. The changes in the body weight, food intake, and diarrhea of
mice were recorded. Feces were collected after the last administration, and the lactase activity was detected by
the colorimetric method. The gut microbiota changes were detected by the 16S rRNA high-throughput sequencing
technology. Result: Compared with those in the normal group, the mice in the model group had dilute and soft
stools, reduced body mass, reduced food intake, reduced lactase activity, significantly reduced intestinal flora
diversity, and significant changes in the relative abundance phylum and genus levels of flora. Compared with the
model group, Wumeisan reduced the diarrhea rate of mice, promoted the rapid recovery of body weight and food
intake, increased the lactase activity decreased by antibiotic, improved the community abundance and diversity
of mice with dysbacteriosis, and made the species composition closer to that in the normal group. The abundance
of three phyla (Bacteroidota, Proteobacteria, Verrucomicrobiota) and nine genera ( Odoribacter, Enterococcus,
Clostridium innocuum group, etc.) of mice with diarrhea were regulated by Wumeisan. Among them, norank f
Muribaculaceae, norank f norank o Clostridia UCG-014, Lachnospiraceae NK4A136 group, and Odoribacter
showed significant positive correlation with the body weight and lactase activity, and Escherichia-Shigella,
Enterobacter, Enterococcus, and Clostridium innocuum group showed significant positive correlation with the
diarrhea rate. Function prediction showed that the high-dose Wumeisan significantly reseted 6 functional levels of
metabolism, genetic information processing, and human diseases, and had positive effects on endocrine and
metabolic diseases, immune diseases, infectious disease, and parasitic infectious diseases. Conclusion:
Wumeisan can relieve the symptoms of dysbacteriological diarrhea by increasing the lactase activity and
regulating the gut microbiota composition.
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Table 2 Effect of Wumeisan on body weight of mice with dysbacteriosis diarrhea (x+s,7=8)
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Table 4 Effect of Wumeisan on lactase activity of mice with

dysbacteriosis diarrhea (x+s,n=8)
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Table 6 Effect of Wumeisan on Alpha diversity in gut microbiota of mice with dysbacteriosis diarrhea (x+s,n=6)
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norank o Clostridia UCG-014 J& . Lachnospiraceae
NK4A4136 group J& . Prevotellaceae UCG-001 J& %5 ¥)
G NS R SN 7R el R AN D AN 7R S
NN ZEE N DA v o3 D YL R R A Lt
£ W W& | Parasutterella J& 55 T 0 B & &
T J 55 00 o 1 5 A AR ) o 4 o o 4R 5 RUBAT 1A
J& A5 R TE S Mg ECR R A A DL R R
B 4

. 38 .

norank f norank o

Bl 6 VEAE S PR IR IR L R AT R R T AR R R
= Z R B AR S S BT . R PERLAY (RDA )/ HL e 5
BY(CCA)AH I 23 Hr I 1k T P A RS 2 e 60T e, L))
RDA 5 CCA , %53 H7 [l A LA B WL 7 tH A AR 53413 Al
B8 R 1) 9 0 2R o R JBT e A SELOBE G O A i e 1
B0 A 2 W T A R LA O M 2 ) B IR OGS
I 15 2 BT e R L7y e DA B A | L I R IR T
AR]85 B GO O 5 DA il 1) B 05 IR 1 ) 7 Sk i
P MG 15 A I B8 D a1 B S R AR Jo L
T 9% X R 2 L 5 A R R e R R K
EE SO RIE S A 5N

VeI 73 287K B F BE T 20 B ¥ A, 23 B 2R 5
K1 5 ¥ 2 [8] i) Spearman AH ¢ P £ %5, 18 1o 2 {4
AR A T 5 22 ] A IE BO0C AR B ARAS A RO A
81 Heatmap R H W B/~ . BIERYS KGR % K-
HWREE BEREE WHTEE CHEREEE D
2 1E A0 52 (P<0.05, P<0.01) , 5 Parasutterella J& . &l
L #F i J8 (Parabacteroides)
Clostridia UCG-014 J& & T # 5¢ (P<0.05, P<0.01) ;
& Fi & 5 Lachnospiraceae NK4A136 group J& .
Prevotellaceae UCG-001 )& .norank f Muribaculaceae
J& norank f norank o Clostridia UCG-014J& . &< FF
8 52 1 AH G (P<0.05, P<0.01), 5Bk @ o T
i E T H R R 2 7 5C (P<0.05) , 5 K R A
PR -5 B TG R e [ A 52 B A7 AH G L (AR DG A 35
L0 B 15 M 5 Lachnospiraceae NK4A4136 group J& |
Prevotellaceae UCG-001J& .norank f Muribaculaceae
J& .norank f norank o Clostridia UCG-014 J& . ST
W)@ (Alistipes J& 5 1F AHC (P<0.05,P<0.01) , 57T
PR G T R A R L U 96 (P<0.05, P<0.01), 5K
i ¥ A A - 5 B T TR J L 3K T s ) R S B 67 O
BRI SCPEAS K 35 DL i i R B b et
3.3.8 PICRUStIIREFUM AR Hfs U AR A 9 5 2k [ 41
T B4 45 (KEGG) Bl 19 7 B0 R AS rp A P 1
V& 1 T e 4 B EAT PICRUSHUN , I3 ik OTU =
R A DIREZNN A I . FEATE I 6EJZ (level
1) 3515 6 J T REZE 1 - B MR AU (Metabolism ) | 38t
1% 15 B 4b # (Genetic Information Processing) . 38 3% {55
B &b #f (Environmental Information Processing) . 4l g
i # (Cellular Processes) . A 2§ ¥ Ji§ (Human
Diseases) . #/l & 4 (Organismal Systems), &8I 2H 4
AR F LA R AR b Tk 4 IR0
MBI 45 T RE 2 B2 1 S8 TH i el BN R R

. norank f norank o
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T A2, EE 2 v TR AL A 5 i R R A [
TR IIREF R . HorP AR R 5 N RPN T hE
JE I R T IE R 41(P<0.01) , 1 m f i A L 4G 25 )
NP 1 ~F B i 2 AR (P<0.01) ., W7,
R IR#— P X o, RX A GEE %
1E 4> J5y A1 U T8 (Global and overview maps) | ik 7K
1k & W (Carbohydrate metabolism ) | 2 & iR 1€ 1}
(Amino acid metabolism) . fig & 1t #f (Energy
metabolism) . i i #i (Membrane transport) 55 45 4~
DIRE % . 5 IEH A R, bk R
2 1 (Nucleotide metabolism) . fig 28 1% i (Lipid

metabolism) | &2 il #111& &2 (Replication and repair) .
H4 1% (Translation) | 3t & & 1 Ml [% f# (Folding,
sorting and degradation) . ¥t /I & 24 ffit 25 ¥ (Drug
I /S A 7]
(Endocrine and metabolic disease) . % 2% M % %
(Immune disease) . F 4= Ht & 44 P %2 % (Infectious
disease: parasitic) [ £ & B & F+ & (P<0.05, P<
0.01) ; SRRV e, ) 5 19 L5 M HICTE AS [m] 7 32
AR T X ) RE F R R R T s (P<0.05, P<
001) , Z2HHE®KFERLHEITFE XL,
L8,

resistance: antineoplastic)

®7 SERMEHKXEMESDRBEER - RWEFEHRNE (I+s5,1=6)

Table 7 Effect of Wumeisan on first-order functional abundance in gut microbiota of mice with dysbacteriosis diarrhea (x+s,n=6) x10°
4 51 /g ke B AR A BANT  PRBEAE A AT 41 e 3ek NFHEH ARG
EH# 4 32.73£2.65 4.16+0.50 2.58+0.43 1.57+0.17 1.49+0.16 0.76+0.05
(R 66.25£19.87 5.29+1.21" 5.31+£2.49 2.87+1.16 2.84+0.61” 1.19+0.36
L A 5 4 5.98 60.08+12.98 6.03+0.81 5.51£1.10 3.35% 0.69 2.54+0.64 1.46+0.31
L AR e ) 11.96 49.94+14.66 4.61+0.70 4.25+1.71 2.46+0.87 1.85+0.48" 1.10+0.28
x8 LERMEHKEAMESINRBERSE _RKINEEENFIN (3+s,1=6)
Table 8 Effect of Wumeisan on secondary functional abundance in gut microbiota of mice with dysbacteriosis diarrhea (x+s,n=6) x10°
41 51 /g kg AT R A FESAW) S AEE B v 7 7 07 0 4 fit
% 4 1365.05+169.49 899.15491.05 1564.85£193.27  1790.35+220.34 716.23+73.45
AT 4] 2312.58+374.31% 1 681.50+302.02% 2454.78+458.86>  2260.23+169.71” 1 188.70+196.49”
L IR o 4 5.98 2 101.5+628.02 1 463.85+455.55 2205.12+709.04  1967.21+200.02% 1 005.51+288.42
L M g ) B 20 11.96 1801.24373.65Y 1 282.19+315.49% 1 883.524392.54  1754.21+148.50"  872.30+194.92%
4151 F /g kg B i 9a 24T 24 ¢ A 43 s AR LRI A A B Y R
EHA 109.35+12.35 99.76+11.87 33.26+5.36 17.3245.16
R 41 199.05+31.05% 165.87+29.61% 49.68+6.87" 28.66+4.99"
L MG o 4 5.98 164.87+42.29 142.18+40.66 4526+13.27 29.02+11.52
L A g ) 2 11.96 141.44426.14Y 129.89+27.26 36.74+6.93% 26.21+8.37

4 itig

B AR —DIS RENRSE, ki piE
BRI AR 5 M A A G 3R] A R, o 3 T A 2 TR 0 WA ) o
HOAR ] 2 s A 5 0 T8 R S TR A ) R
I o3 Wh R B B4 T TR R 2 5 B AL B W B A £C s
HRESS TR B i T R S A R ML B R B A
e e R B 2 5 AR S SR o DGRl A M B AR SRS
i T8 A PRI AR E AR ST PR BE A PR
BT RG24 TG vk P A AT e B ) R AR
AP R TS SORR o B A A SRR S (AAD) |, J2 P AE
R WA RN Z "2 PR am b iE
PR AR 22 R A I R i 3 0 T B B RE , 5 O A ER L
R SO WUE P A AT 8 IR TS

B MERCH A A RS TR R R AL,
RIRAG N Z L RTEZEHAIT AR HR
AR TR, L Al 4R IO B HC R B A B T
PR T, BEAZ 16 52 /N i B B, T4 6 DR 338, 19
T TR 5 R A RS R RE T LY 2 i T
BE SR 2275 AR Y L R R HOE BE A 08 e TR
15 /0N BRFL O i 00 S M R R IR R A R
LA 50 B 8 12 BE 45 2E T A 3 B, R i 18 B R A
g, T e M R R I R 5 i O AR A OGRS
Bk IR TS A5 2 R TS R BT IR 9T AR RO
PRI, 2 A BICAT SR O 22 b O A0 G2l R TS AE AR, AT
Il T LA i 35 P 3 T A AE U AR T R R AR R
M, DTS 25 42 %68 5 80 i S0 e R ) 980 3 A D

. 39 .



529 B 4 W] HEXBAFZRS Vol. 29, No. 4
202342 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2023

AHESELE R LW, N EMAT ok IRG U
AR 7 AR /DB MOIR A 22 R AR AR
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B2 T R ARECT A AR SR R R A IR
e ) e ) A R B B B A T LR RS L R T
AR5 B e Sk £ B A R 52 S8R, G v I A v R 2
N B A IR DR A2 e PR, %k /N R AL A ft e A T
PG ] o &5 5 PRI IR 7 O IR 0 A 45 2R, R B & &
HE 5 AR 2 0] S A O, 15 U] g 1 4 2 4 e /DN R
PR 5T PR 52, T RE S HL % Al TR A S R R T Y
Pl Zz—

AR i 38 L BE i A 32 ZORIE T A B/ B
S M N B AR R RE A A ORI i n]
UASE i AR A1 8 L Al kb 2 Bt A 2R G o o 3L
G 7™ A AT R AR LW A5 . RO R B, F A
Hh SR T A 1S S LB B9 A AT G L = 7 3L
T 170 O B A R, L OBUISE AT B T 7 ) 2L Rl 5
Wl TR E R AR R B AR TR R
4, A5 A B FLOBE B S VR R R W R AR, DA S
24 J LB TG R N R e, S M A R A R e R
JE i ARG 5 20 s LefSe 73 M 3R B, XUE AT 14 J& 78 &
s R A 4L P AR PR N T O HR M R B, FL
Tl 05 1 5 RS A S AR OC o BERH , S Mg ECfE
it OB AT T 8 B 4R LA™ FUBE G L 42 i 2L i
P, T RE 2 G2 fifk B R R R M R B LR 2 —

FIKF o3 M R R BT AT I 2, B 2
AR EURT B8 1) = B2 I 3 BRI, AR T B 1) R ]
FEWT Tt R RE R ) AU T ) 9 HeE /B
FHIb s ML 25 )5 A TR R B b DO T DL R
MR JEROR T F e F/BAE . — AR,
PURF TR TR = B B , TSR RE AT 1) A0 AR, AR T
T F B BRA R E R R i . T
147 48 02 W T 2 25 O R A R DR AR T I R
i 2 s 2B W B 2 B B AR BT Bk R
BETH ] AAUURE B8 1148 SR /s B 18 11 R P A 3 A
B, ZH B A RETE — E R b RO R 2R
ALFR LY PUA RAH KRR TE 9 5 LR B Ak L i
AR M B D F/B R R

Z ol N O o T Sl R A S R
norank f Muribaculaceae J&
Clostridia UCG-014 J& . Lachnospiraceae NK4A4136
group J& B AT TR - B W] 0 R ARG, 24 A 1 i )
HAEA R FE L Bl 1 e 4 Fh s & 42 2 ; LefSe 70 Hr

. 40 .

. norank f norank o

K IH3 FhER S Ry T AL bR A TR R PR PR OCHK
Iy MT WY, L 4 Fh R JE S AR | L mE
WM 5%, norank f norank o Clostridia UCG-014 J& 5
JEBTE R W& AUM K . norank f norank o Clostridia
UCG-014 )8R C 0 E B A A i B H 50, 7
A5, o A BB A %5 5 Lachnospiraceae
NK4A4136 group J& N BIZ TP NK4A136 K ik , B IR
B R AT 7 A B R U5 R L BB A I T A E L 4R =
- B Bf BRI REYY, Lachnospiraceae NK4A4136 group
JB A g 2 — Pl A 45 0 I 3 53 JERERS S USRI
S At T A A G0 5 20 DR 37 5 52 45 Tl A% A O B
a3, HCAE B B 5 8 E TR T e A TR P s
JH 9 S5 i A G JB TR FE 22 AR T . it P L
L A WO RT 360 M TE A A TR OE BT R, n] e
T itk VA AR S R 1 R S LR 2 —

FEJEKF b, 5 0E R AL L BT A B v & [T
W E R %R A R -SSR ICE R AR BRI
J& TCE R R R T S A O L
MATFRE T T LR EJE W FE ; LefSe T 5
PRI DR 7 SCHR  Ar 22 S T i b RO R A T -3
WIREE A W BR R T 3 42 e AR
AR SRR, BSOS M R O OC
SRS R EA O . BT 5 S w8 BE R B4 7€ v
I BRI 5 & B 1 3 SR AE L W UK i 32 M T 2R A B )
S K M A T R R I R AT R R
J ¥ 02 2R AR U B 1 DRI 0L T BE 5 3R A A AL
A 3P A ETE T TE TR R ER AL I 2 R A R R
B, AT M A 25 1 A T AR 00 T TEE R T 2R
JE DR BUAE FAH SIS 1) OB EOR R wI L,
55 A 155 RE 00 ) W T A% 1 S0 T K i Y TS A OC TR
J& . 7T RE A H 2 ik TR R R PRI TS AL 22—

PICRUSt Z B8 F0 & B, e 71 5 5 A W RE B 2
Ml 8 B A e B B ARG R AL R B AL BN 2R R
i 25 6 A TIRE K-, % N 20 B A | G e P
A A A GV P SR AT BN R, JX — &5 2R 4 8 0d
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