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Effects of Qiweibaizhu powder on the intestinal bacterial
diversity in dysbacteriotic diarrhea mice

GUO Kang-Xiao*® PENG Mai-Jiao' PENG Xin-Xin® HUI Hua-Ying*"
TAN Zhou-Jin*

(1. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)
(2. Changsha Health Vocational College, Changsha, Hunan 410100, China)

Abstract: [Background] Intestinal microbiota is related to several physiological functions of human
body. A large number of studies have shown that Qiweibaizhu powder has effects on diarrhea mice.
[Objective] Compare with traditional Chinese medicine and ultra-shattered medicine curative effect.
To explore the correlation efficacy with Qiweibaizhu powder to provide scientific evidence for the
clinical application. [Methods] Dysbacteriotic diarrheal mice model were constructed via
administration of antibiotics and then treated with traditional Qiweibaizhu powder and 50% amount
of ultra-shattered Qiweibaizhu powder. After the treatment, 16S rRNA gene of microorganisms in
intestinal contents of different groups was analyzed by PCR cloning, and corresponding gene library
was constructed. [Results] Lactobacillus spp., Enterococcus feacium, Clostridium spp., Blautia
producta, Anaerostipes spp., Staphylococcus saprophyticus and uncultured bacterium were in the
normal intestinal microbial flora, and Lactobacillus spp. was the dominant bacteria in the
predominant intestinal microbial flora, accounting for 61.90% of the total bacterial DNA clone
number. Compared with the control group, the proportion of Lactobacillus spp. in the model group
was significantly decreased and opportunistic pathogen was increased. After intrgastric
administration, the proportion of Lactobacillus spp. in the traditional Qiweibaizhu powder treatment
group and 50% amount of ultra-shattered Qiweibaizhu powder treatment group was recovered, which
the proportion of Lactobacillus spp. in 50% amount of ultra-shattered Qiweibaizhu powder treatment
group was close to the normal group. Through establishing a clustering tree and calculating the
diversity (H), species richness (S) and dominance index (D) of each category, we knew that each
index of 50% amount of ultra-shattered Qiweibaizhu powder treatment group were approximately to
the control group. In conclusion, the intestine microbial diversity of 50% amount of ultra-shattered
Qiweibaizhu powder treatment group was most close to the normal group. [Conclusion] The 16S
rRNA gene clone library technique was used to further clarify the composition of bacterial
community in normal mice and the recovery of intestinal bacterial community in Qiweibaizhu
powder, and the effect of 50% amount of ultra-shattered Qiweibaizhu powder treatment was better
than the traditional Qiweibaizhu powder treatment.

Keywords: Intestinal microbiota, Gene library, Diversity, 16S rRNA gene, Qiweibaizhu powder
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&, HAARAARBUE SR A2 S 50%E-Ek
KAz . H 25%-E MR AR 25% 5 R BE R
A 2SR BT R IR VS A U 7 A8 LT A8 2 o

WA AR E 2%, REBAFIICEAE S50
FRFE, GRS ANAThE G b T R
W, T ARG A PR IR SR e B
71, ZANFRE MK, MR IE AR 2 h
A ATET, Jevk DI HEA I # B il s R A T
IR, SR FH 16S rRNA Ik 7 S e AR R
AT LAG TR it HP A TE S R, ST DL s 4%
FiscA: e B 1 P ARG A9, T L3 e 3 by 5K
AT LUK S0 28 450 B AR SR i i e A
SR 16S rRNA J [R5 [ SCEF AR 2B R R 2
PEJE S /DN B 3 H A 0 1) 2 R TN TR 5 A 4
RO, DASH AP o s PR A e A AR IO A 1
HEIC TR Y5 A P HLERBIF S 4R 1L 70 2 A B0
1 MRS HE
11w
111 sh¥pFaiEst

SPF ¢ KM /MR 24 2, MEfESF, (RESY
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112 4

R VAR 5 e SCHR [141 2% 1 5 R TR
BAEG A, 4 °C IR . F sk v 25 ok
WG, A TR E I AGE BT, Bik, %
1% 40 °C J5 200xg K 2.0 10 min, B F W,
BB TR T 50% 7, 4 °C fRA7 4 T,
113 FERFIANUERIEFE

IR KER, HEAEZ; Kfbie, A2
SRR 2 A BRAA o 3 Ak Ahr B HE N 6 52
i 92 DG R 8 2% 1 SV P G A A B K T s v 3
62.5 g/L IIPTEZIRA ., 4 °C 144 ML, E
K. TR, KEHE A A R A Tag
DNA %47 . DL3000 DNA marker, PCR F=#jiifk,
R A ISR & L KRIAAT B DH5a B2 254N

FANHEE . GV pXT19-T #hik, Jbaidhm Bk
YIEARABRTAT A, PCR Y, Eppendorf 23H];
B RR #50, Bio-Rad AF]., LB RIS MR
HR[15] L
12 FH&E
121 sI5n4d

SIS Bl I P R A BT TR T A E
WL BRI | ARG LR AR BUAY A . ik 500
EREAAREIAI T, TR 6 2, MEfER-E, SR
122 EBiRFG*®

ZBSCBR[16] 4 T A, ZEME AR TR 1 A i 45
B
123 HBHFAERTIE

RN EHE S 4525, R 21k, &L 4 d,
T 2 SRR 25 T A5 i O A R K, R
B A RO 2 ) B 4 251
1.24 MEIHERNEIREZE

AL BER /NS RV TAER |, R
A H R BNEY), WEERI /N B 1B N 25458
I EREVATIR SIS, —20 °C fA7 45 A,
1.25 tmmAtE

B 2.0 g /NERIAIERNZY T 50 mL JCE B0
o1, JIMA 30 mL 0.1 mol/L PBS %571 5-10 4% 0.3 mm
FITCIRBEEER, IAHEIRST, 200xg #5.0 2 min JFHL
i, HEBEER 2 AIF B, 10 000xg B0
8 min, FF Lif; UIEMKUT PBS Yk 1. INHR
VeV 2 k. PBS Vil 3 G EET 4 mL TE &l
Hi(pH 8.0), # M,
1.2.6 MmEER A EE L DNA BIH2E

B 500 pL AR S BRI T 1.5 mL JCEE &
O, A 45 pb TE 80l . 5 pb ZE AR K 1
20 pL % EHE, 37 °C v 30 min J5AMA 30 pL
10% SDS, &%), 37 °C [ 40 min, % 10 min 4
FE—K ., FIA 100 pL 5 mol/L NaCl, &% ; fiA 80 uL
CTAB/NaCl, &%), 65 °C Jzif 10 min, % FikJ7
T T R (252411, RFR FE) iR S AL R
IUE P 40 DNART
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1.2.7 4ME 16S rRNA EE ) PCR ¥ 1
KT IY) 27F (5-AGAGTTTGATCCTGG

CTCAG-3)fl 1492R (5-GGTTACCTTGTTACGAC
TT-3") PCR #1#% 16S rRNA JE[H, 5|¥ZAL4 T4
Y TR (R et A PR wl G

PCR JZ WK% : 10xTaq buffer 5 uL, dNTP
mixture (2.5 mmol/L) 4 uL, 27F #1 1492R (10 pmol/L)
& 1uL, Taq#(2.5 U/uL) 1 ul, #itz DNA 2 uL,
ddH,0 #hE % 50 pL.

PCR Jw &5F: 94 °C5min; 94°C45s, 52 °C
45s, 72°C90s, 36 MMEFF; 72 °C 10 min, PCR ™
Y 0. 7% BEWREERC LUK IS , ORAFT 4 °C
128 B#rAEAELY

KA PCR = atifb i) & Rk B 8 7 B .
1.2.9 BAEYHE 16S rRNA EESCEMRERFS
ME

B4k IS ) DNA R BE S GV pXT19-T
#Ak b, A ARIGITTA DH5a Bz 84,
54T IPTG Fl X-Gal K2 758 (100 mg/L)f)
LB P-4 I 37 °C B F i i A5 AP & T 4 °C
Bt ah, fEAEEE ARSI, A LB B
AT I 2P A TR, R4 TAEY) TR ()
JBeAp A BR S w0, s M13 Primer
1.3 Sitoth
131 ZHMIEHR

] Shannon-Wiener $8%%(H). F&EH%5(S)
AT T FR A W AR RE , SR Simpson {38

EAL(D)IE FETE NSRRI BT o kA7
132 RABHME
K HH SPSS 20.0 B A FREE , HE TR .

2 HR545MH
21 EES5EK

AT IR BT T2 DNA #5103, DNA %4k
R MTTEIAR DNA TERAREIL A T EAZ
VRAALA /3 FHL, R SR B R, &
HAELTS DNA HAb% 1.1x10" 4Mug, Al L&

AN IE B B RcR B PO U S A
R, YANE B SR, 9:1 M L BERERT, B
b FiRZ, WA, BRA . RS- LIRIARHE
IGIT AR 50% L R LR SO YT 2 1Y Se b+
SrZ 2.0x10°, 2.2x10°, 1.9x10° Fi1 2.0x10° 4>,
FIBELEARIR 90%L) |, 38 b THA A5 45 41 ) i i
MR T 1150, CikFIapEm AR,
2.2 FAHEMEY16S rRNA E[E 5 b X ERE L
S FEHLPRE 1 300 AFHYER 25 24 TAEY)
TR R ARA R TT, 51490 M13,
ZERANE 1 PR, 24 DNA FHIH AR He g
AL, BB A A BRI B S 2R, A2
R FLH H (Lactobacillus spp.). R MmERHE
(Enterococcus feacium) . #IRZEFLFT I (Clostridium
spp.). ZhVKELFT 14 (Blautia producta). T H2iE
(Anaerostipes spp.) . &A= M5 &5 BR 4 (Staphylococcus
saprophyticus) Fl A RE % 35 i 40 1 (Uncultured
bacterium)% 7 A~43E, [RJEEAHRITEILE] 97%LA
b5 IEF4HLL Lactobacillus spp. Wik G R 250
Ptk Z 1S Lactobacillus spp. it B @i/,
Enterococcus feacium, Clostridium spp.. Blautia
producta. Anaerostipes spp.fl Staphylacoccus
saprophyticus ZF7E%= A FUrié i, Enterococcus

*1 HERHEFEFENEMNERLKE

Table 1 Species and number of strains in the intestinal tract

Species 1 2 3 4
Lactobacillus spp. 804 300 595 720
Enterococcus feacium 248 420 195 360
Clostridium spp. 114 300 192 142
Blautia producta 3 60 8 3
Anaerostipes spp. 5 60 12 5
Uncultured bacterium 124 120 260 60
Staphylococcus 2 40 30 10

saprophyticus
e 1 IEEH; 2. BRI, 3. BE-EWARBIAITA; 4:
A 500 L IR FIAREUAYTTA.
Note: 1: The normal group; 2: The model group; 3: The group

treated with traditional Qiweibaizhu powder; 4: The group treated
with 50% the amount of ultra-shattered Qiweibaizhu powder.
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feacium BN PLH BN WAL 25EYTS , PIIRYTA
i Lactobacillus spp B354 Tl g, #ifk 50%
LR FRHEOR YT 2H /Y LR 1 B R BRI T
(EERUNERN IS ag i
2.3 FHEAPIERE R RIAIKE T &L
2 2 0 LR TR RN PR S KT T o b A an < 2 e
N, AEFAPFLIRR HBIAE] 61.90%, ARG
i FLRR A LU R R, DREAERTE H B BT 45
ZRBI7 )R, MRS RFLR I LA BT ETE, H
il 50% LR FIARERARY A LR I Y H ) I
W SO, (HIZAH A PRI KA L T AN 2
24 BAEIERERFEEME R EET S
WE 1 PR, BLAST 01 &3, 1E#/NRAIE
H R FLER B 525k Lactobacillus johnsonii C37An9
Lactobacillus johnsonii NCC533., Lactobacillus
johnsonii DPC6026 #i1 Lactobacillus johnsonii FI9785,
FRERIZH (HD H SRR 2 2H) ' Lactobacillus johnsonii

*2 IBRERRMKXERSBESL

C37An9 F1 Lactobacillus johnsonii DPC6026 L. {3445
Fr FF%&, H Lactobacillus johnsonii DPC6026 £
ol 0; TR Z5¥0RY7 )5, Lactobacillus johnsonii
C37An9 F1 Lactobacillus johnsonii DPC6026 fit H. 1|3
AR ETE, AR gLk B R BOR T 4
Lactobacillus johnsonii C37An9 . Lactobacillus
johnsonii NCC533 #/1 Lactobacillus johnsonii DPC6026
JIT i PO 5 TR 2R O s R 0% LR IR
BOaGY 4R Lactobacillus johnsonii DPC6026 FIr i
Eb 481 5 T H 2 e AR
25 BABAZDHEMERSH

Shannon-Wiener ZEEMFEE(H) U 2 MK
IR S BE(S) RIS E(E). HL S. E
SHRIEMK, AR SR E Z T2 A
[FIRE, P Z [AIAMA T RO SR L 25 i 24
$& . Simpson fLHEIRE(D) R AWM ILHE, D
AR . d& 2 /T, o siER

Table 2 The percentage of Lactobacillus spp. and Enterococcus feacium (%)

Groups

Lactobacillus spp. Enterococcus feacium

The normal group
The model group
The group treated with traditional Qiweibaizhu powder

The group treated with 50% the amount of ultra-shattered Qiweibaizhu powder

61.90 19.04
22.72 31.82
40.91 13.64
57.14 28.57

“+ The normal group
7 The model group

™ The group treated with traditional Qiweibaizhu powder
~ The group treated with 30% the amount of ultra-shattered Qiweibaizhu powder

0

2 50

< T T

= 40

5 v/, v/

£ 30 /

2 20 T% @ T% KT

o RN BN\ T \
0 1 N 1

Lactobacillus
Jjohnsanii C3TAnG

1 &4 Lactobacillus spp. 7~ B &R &5 B 151

Lactobacitius
Johnsonii NCC533  johnsonii DPC6026  johnsonii F19785

Lactobacillus Lactobaciltus

Species

Figure 1 The proportion of different strains of Lactobacillus spp. in each group
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350 0 The normal group
300 The model group
T 250 U The group treated with traditional Qiweibaizhu powder
g : . (1 The group treated with 50% the amount of ultra-shattered
E 200 Qiweibaizhu powder
=
E
2
o]
Species
B

O The normal group
0 The model group

=
= 1000
-é M The group treated with traditional Qiweibaizhu powder
- 800 % The group treated with 50% the amount of” ultra-shattered
E 600 Qiweibaizhu powder
2400
4 200
(5]
¥
= 0
Species
¢
45 ¢ O The normal group
40 - O The model group
~ 35 @ The group frealed with {raditional Qiweibaizhu powder
ﬁ« 30 E 8 The group treated with 50% the amount of ultra-shattered
g F Qiweibaizhu powder
- [
2 25¢
2l F
5 20¢
515
- [
=10
T T T
o FE, R v INDLL [T [l s
a ¢ d e f a
Species
2000
[ O The normal group
21500 | N The model group
_;;3 [T B The group treated with traditienal Qiweibaizhu pewder
E | 000 W The group treated with 30% the amount of ultra-shattered
2 H Oiweibaizhu powder
5 Ll
£ SO0
= Lk I&IE%I;H (LT T TIIT . TTT
b 4 d e f <]

B2 AEALIPEMEBRNSHMEEYR

Specics

Figure 2 The dominance index of intestinal bacteria in different treatment groups
Note: A: Diversity index (H); B: Species richness index (S); C: Evenness index (E); D: Dominance index (D). a: Lactobacillus spp.; b:
Enterococcus feacium; c: Clostridium spp.; d: Blautia producta; e: Anaerostipes spp.; f: Staphylococcus saprophyticus; g: Uncultured

bacterium.
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ffil7iE b Lactobacillus spp. it A= K B i 52 31 1 911
il , Blautia product . Anaerostipes spp. .
Staphylacoccus saprophyticus 25 4% 8l T 1 2k K
FFUR A3, fdi Lactobacillus spp. I HENE. 5
B SR R SEE R N, A 2iWnayT s
Lactobacillus spp. &35 5035944 r_E 7+, i
50% - R AR BLA TT 41 B & RO B T4 40
RSUNEF N/ Cbag
26 HEFEERFRER

K FH SPSS 20.0 S BRECHEF LR, 4
UK 3, WK 3 AHL, 4 MB35
1 BN IE B L RNE T 50% LR IR BRIP4,
i 50%:; 2 2 KHENLGRITH, i 25%; % 32K
FEABRIZE , 5 25%. 1 2RI 50%E LIk
REIBITHR N —2K, BHIZ R 50% %= LIk
AREGHITE, /NEUAIE TP R R AR 5 15 R
IRz, WL AR e i, R
fi 500t LR AR M SR ZEAE T 5 A
3 WikE4®

o 38 TR T R s i AR K R B AR BTER
A HEE R S R A RS R 4
R H B X RV R, ANFLRRFTF
PR T D T RT3 s s DR A

0.00 1.26 2.53 3.79 5.06 6.32

E 3 HHEFEERRIER

Figure 3 Intestinal flora of each group

e 1. EWH; 2. BRI, 3. EE-EWRARBIEGITH; 4.
T 50% 5 LR FIARBIAYT 4.

Note: 1: The normal group; 2: The model group; 3: The group
treated with traditional Qiweibaizhu powde; 4: The group 50%
amount of ultra-shattered Qiweibaizhu powder.

AR TR I B A I A P A, DI i B 25 1)
Ty . — ELx SeAR Ah s A AR 30 4 A B R
iF, S R T A R T e s, fERS
AT, SRR RS, WS A
I IRORAF S e BT DA 25 AR R R m DA e s, iz
TP SRR R IR R, A N R
WAL, DR KR . TR KRR
WA, (R ZLRRAT PS5 2 PG A, CRFRERR Y
BNk T

ISR 16S rRNA FEPR 7 B SO /b7 1E 41
(R TE BT T, s o ) 1 3 T R LA LR B b
BRI, FLRR R — FEFFIR iR i 4 22 [ P
i I N NS 1) L 7 BT S DAY N Al S Bt <
TEIPRNEYS /N RS TE N FLER A K s b, IRIAER B
Bt B B SO R B, LR R EER YT
G ECREE T, AR EkEAR
O e W A ERE . KBTS R S EOR
WA A KA PRIVE R, X i R R A — 2 (R e
HEVER, TR A RE R RS s oD B 1gA FI
HAb G BRE Y, AESERLRRAT A AR
LR B RE REL L SR B T i A AR R A, S
R APURRYY, 4ER5 s f e S, TE AT
W R A, SRR T, R, B
AL, FEIRAR I, BB R A4,
IERFE L MPUAR Y R F S,
18 LR AT B B D B, R R R
P, T RE R R A N P LR
MBI, X RSP, k] DUESERL AR
FNAST FELepaRs . Al 0L, SR T LR AT
B S — PR BH IR Y T R 1) T B . LK
FA AR B 7L I B 5 1) 9 1 4 BT BE L3R T TR
RIS IHLIEZ —

AWFFEINFH 16S rRNA HL[X v e Se ZEH AR 435
PR T IEH A . BRI Bk AARBUE GG YT
2H DL R L 50% 5 LR IR B M i 4l e 16S
rRNA JER RSO, dE— B T 155 /N R
AN RER BRI, LB VR AR TR
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RS /N BB 40 R V& I 2 G B . (BT AT
R NHANE Y 16S rRNA JLEE vof SCEME T TH

i,

XAl HR B A A P R (N L R 25 )i R BE

SR, 2. i, SARI-ERAAR
IO BRI TR 15 /N SR B A T RS I O, i
TR B TS M A P 2 R AR AL, AT
— 25 LR R AR S AT SRR A
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