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Abstract

AIM: To compare the effect of organic and
conventional food on the diversity of rat gut
microbiota and to observe the changes in the
composition of gut microbiota after moxibustion
at Zusanli and Piyu points.

METHODS: Twenty-four SD rats of SPF grade
were randomly divided into three groups: an
organic food group, a conventional food group
and a conventional food + moxibustion group.
The mice of the organic food group were fed or-
ganic food for 12 wk, the mice of the convention
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food group were fed conventional food for 12
wk, and the combination group were fed con-
ventional food for 8 wk and given moxibustion
at Zusanli and Piyu points for additional 4 wk.
The changes in gut microbiota were analyzed by
polymerase chain reaction-denaturing gradient
gel electrophoresis (PCR-DGGE).

RESULTS: The similarity clustering analysis
showed that the composition of gut microbiota
had significant differences among the three
groups. The gut bacterial diversity index in the
combination group significantly increased (P <
0.05). DNA sequencing showed that organic diet
promoted Bacteroides stercoris to bloom in the gut
of mice, and Moxibustion at Zusanli and Piyu
points promoted the multiplication of Barnesiella
Intestinihominis and Bacteroides stercoris.

CONCLUSION: Organic diet and moxibustion ob-
viously increase gut bacterial diversity index, and
Moxibustion has a more significant effect. Organic
diet is conducive to the stability of the intestinal
flora. If organic diet cannot be ensured, moxibus-
tion at Zusanli and Piyu points is helpful.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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1.1 A J7 B N200 g+20 g SPFZK 6 SD K
24 X, W Jb 5 4l R A sE 50 sh W R A TR
A wE]. ARV 2548 Bk A R 25 AR ) T RE A R B
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338F 5'-CCTACGGGAGGCAGCAG-3'

518R 5'-ATTACCGCGGCTGCTGG-3'

GC338F 5'-CGCCCGGGGCGCGCCCCGGGGCGGGGCGGGGGCGLCGG

GGGGCCTACGGGAGGCAGCAG-3'

122 c N LR, #EEEE &G
B GRIT IALFAL R L cmX 1 cm), 7L EN S
(BRI AR B AR RE) L 2=
HOE=8)7 FBEBKTT ™77, SAMEE kA
215 mmAib; Bar: S+ IME TSR A, A4
M7, FETALAL IR B B, RS mg &
FLRK /NI RBE T il ROUAL AL, 264 A
BRILDR, R A K R BT 2 B A A48 S A,
R # 25 30K, b E A, RS, LIR/ABMIAS
B. 6 ON—AITHE, LT TAAITE, ST AR AR
Hld

12.3 CFIREE R, B 13
K RSB A J5 , SERI T TAE &
b, RS A EE, FHmg2 KR
Jir 38 S AU ERAE — i, UM 5 PROE A R E A
HHERAE.

1.2.4 DNA D FAEARARAR LA,
2 R F (0 SE IR A DN AP 2 BOA I & 4/ E F
WHZE L R AE, S4B DNA.

1.2.5 16S rDNA : JRHUDNATE
1 0.8% [ Bt i B 45 e P VK RE Il FED N A S8 8 4
PL16S rDNA R AR X V3 X A#EFR, K40 i iE
F1¥GC-338F M5 18RBEATPCRY 3, 5144140
1. PCRY IR R (50 pL)A: 10X PCR buffer 5
uL; dNTP(2.5 mmol/L) 3.2 uL; rTaq(5 U/uL) 0.4
puL; GC-338F(20 mmol/L) 1 puL; 518R(20 mmol/L)
1 uL; 4 DNA 50 ng; #tddH,0%:50 uL. PCRY"
WFERFAN: 94 CHIAEMES min; 94 ‘CAEM1 min,
55 CHEM45 s, 72 ‘CHEM min, 30MEIF; f&
72 “CZEfH110 min. PCR=Y) 44 [R5 78 45 A1k
B R4 T U, TRAF .

1.2.6 PCR DGGE  : HU10 uL PCRF{™
YIHATDGGE M. R AR TEARE H35%-55%
TR T 8 %o 1Y) 5 TR i T e 1t sz (100% 114 4k, 2 75
7 mol/LIK & F140%(v/v) i TR 4 B ) 46 1 X
TAEZEH A 150 V 60 C R HLikS h. DGGE5E
i~ RARBERE . SBROT: (HEERS
%50 mL. VKEERZ2.5 mL. SEZ500 mL)[E E15

WCJD | www.wjgnet.com
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HRYR(HERER1 g+ 37%HE0.75 mL. EZ500
mL)% (415 min; (HMilli-QZli/KiERE. 20 sAI2
min 1K (5) R Ol (EALINT.5 gv 37%H %
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(L EES0 mL. VKEEER2.5 mL EZ¥500 mL)%¢
1B R
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B IEMDNA R BRI 4lifv)s, &R
Pmd18-TH A I, FH1b ZEDHS B AZ A4,
0 345 B P B B, 3R AT A1

K FHSPSS17.08 i3k AT £ b Ak
FH. SIS HE Y Dimean + SDFR IR, 4H ] b # R FY
R R T Z 0T, SNKKS, P<0.05 % SH 5

ES-9'8

2 #R

2.1 DNA 8 FH AR S ER U DN AFE
A LA B 261, BB AT S, A Rk e
RR%. aEd. EHE, HHDNARE
%, Refig i {TPCR.

2.2 PCR PLGC-338FF1518R A 51 ¥4 1 %
HARREAE16S rDNA V3X IR, H314)
200 bpIDNAF B, 2% A bt fi ik . EBY
)5, fERAMT T 1200 bphba] WL BH 527 i 26 7
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K R iR R T A5 2H R AR VKOE R 2 IR R AR Ak
AN [F 7 B 1 2% AR AN TR AL 3 A 1, o8 8 IR
e A AT R 2 . HEBATE H, AHLA
Ly 20 3. 4UKIHE I 5% i 20N 52 B2 #4810k 0
5. 6+ 7. 8THIAH; #ATER R TG IKIE.
10, 11 1209 5% oM 2 B2 B kg i, 5t A AL
HARpEREBENZ YR TEHARR, 5
AR RMATZR R TG, HpEEiEn
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1 DNARREVESE. M: DL2000 DNA Marker

12 3 45 6 7 8 9101112 M

2 V3[X16S IRNAERY 18. 1-4:

; 5-8:
; M: DL2000 DNA Marker

9-12: +
ZREEA BT .

NEAAT, K Quantity one 14X FEA™
FEAI LBk 26 B0 H 460 9 B AT B4k
AT, FEE(S) FRIBE(H) AT TR EU(E) 5%
FEAR B R LA FIRE A 1 Z BRI . 1
(S)HIDGGE [ i v & 26 Uk 18 (1 4% i B3R R &
AR B A 1 = (PP Pi =
Ni/N; Horp, PR AR o st — 2% 5 [ 3 7E
AT A B R T I LE R, NAADGGEHR
Rkl R R IS, NI
FPE; SRIEFEA T FTA %A 8 H B, BfiTts
() BTN b ) B 0 e G I - Y R
E = H/InSY. Z5 R ungk2. MR KT E i B
()& 2] #)>0.05, TG iHHE N ()%
#H |A]Shannonf& $19P,>0.05, L4t L. HH
AL 5% i+ F R R AP = 0.06, F AR
BONA, WG IR AR, 2R & TS il
B ZREME T e L 2 521 Q) MA 5 HE L
MR E P >0.05, Lai 5= L. 5EMA
ML, R R A F E R B ERP, =
0.02<0.05); 5HMWLAMLL, & H+Z R RHAFEE
¥ RA 27, = 0.04<0.05), HP,<P,, WA
MUK R 1 o B 1 3 i B e o 1 LR R,
BHATER A = B M ar/nT B i
HIEEE.

FHP 2508 AT SERLE X ¥ (unweighted
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x| PPISE(E) Shannon3g#i(H') FEE)
0.98+ 0.00 3.62+ 0.03 40.00+ 1.15
0.98+ 0.01 3.59+ 0.12 39.50+ 3.87
+ 0.98+ 0.00 3.78+ 0.04 47.25+ 2.06
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siella intestinihominis, FLE 5 7 H100%-
99%- 95%-~ 90%, /R IERER || (Firmicutes)
WA B [ 1(Bacteroidetes) & FUK B %18 P 1E &
LA R, HEZR R BESEmBarnesiella intes-
tinihominis W3 ; 206 WL R 4007, M Pek
RE 25 277 1 e 2 2 E A B (Bacteroides
stercoris), FMEN95%, K EHEIE
A BEAR JE I b 240 B E K B W E N I BB 3. 4
5ONH R ZE R R AL R A Sk, DI A R AR
3. 452k ] it e Barnesiella intestinihominis -
FATIAT I, HEMET 5 H96% 99%, Ftrn%k
L2 RE AR T 3 19 ot 41 T K BR P 1) 5.

3 111E

ASZIG ALl AL HI R R T
FAESRIN12 whim, ARIEARLIE R =41
T B A R R, 3 4 i R R
B ZERME, RUSHANEMMER R L=
B BT P R K 2 R 1 R AR A —
SE I 2R, T 2R R T B 125 SR S
XA BB R A A 22 S AN ] DGGERE A A 1%
FEoR12 wkiFy A HLE R 97 K R e o 1 24
P TR R, HLH K R BT R &
R AT, P w2 AT BT
TN AE KAk 3 W 13 4L T R 2 R R
L, BRI+ ZE R R A E R A g%
B (P, = 0.02<0.05. P, = 0.04<0.05), HA&HT
Gt . XREH T AL AR T AP EAGR
= 4), WA 5 H +Z R % 21 [A]Shannon P =
0.06, FE/RMGINFEA S, WFER &L =B, Bar
oA B 0K B 18 B B Shannond G 4. f7 18 B
B Z RE TR O =, il o B AR, °F
7 S ME B AT B PR FERL AR 2 =B TR
BN fimiE wE R R E . SDGGERE |2 Fik
FATHET B B FE, 45 RRW: (1)ERER ]
(Firmicutes) AT B | 1(Bacteroidetes) & FK
R I8 Y IR R 34 . 20054EEckburgss
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intestinthominisF1Z& G U B B8 0, R
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Fie N B 5. Barnesiella intestinihominis. %%
AT 8 T AT BT, 1 B & H A AR AN
FRRE =B a7 RE R LT R
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AT B T B 2 IEAE OO, 5 38 rp JR A
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FFER S BB B S8 R0 A B (B 1 I BR
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Band BRABEK =P BEMERS &l
Band1 Clostridium populeti 100 NR_026103 Firmicutes
Band2 Bacteroides stercoris 95 NR_027196 Bacteroidetes
Band3 Barnesiella intestinihominis 96 NR_041668 Bacteroidetes
Band4 Bacteroides stercoris 99 NR_027196 Bacteroidetes
Band5 Coprococcus comes 99 NR_044048 Firmicutes
Band6 Novosphingobiumnitrogenifigens 99 NR_043857 Proteobacteria
Band7 Flavonifractor plautii 97 NR_043142 Firmicutes
Band8 Clostridium methylpentosum 95 NR_029355 Firmicutes
Band9 Barnesiella intestinihominis 90 NR_041668 Bacteroidetes
0.53 0.60 065 070 0.75 0.80 0.85 0.90 1.00
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0.53 0.75
0.82 11
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0.68 0.76 1
3
0.82 2
8
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7
0.80 5
B 4 ABUEREINE. 1-4 ;5-8: ;9-12: +

YR, mA e AR I KBRS
Xof HEZH A B B S0 T 4 R R W A%, B AR
Bl(Lachnospiraceae) Ruminococcaceae® 1 «
WA (Lactobacillus intestinalis). WATLE K
W )& (Paraprevotella). AN # (Lactobacillus-
murinus)~ FUHELactobacillus). I KEFHE
(Prevotella) #5WFH 1 (Lactobacilluscrispatus)
MLachnospiracea incertae sedis“57 i kb,
FE2F MU B (Coprobacillus IS ESBUR I IN. B
T 2R R AE R 5T IS AR o o] fi 3 1 A 52
RIS, (H R AR 2RO R B R 5k ot & ]
AT o BT B L FLIRAT B R M R
R SO W3R A W W B R P P 75 AU T ) B RS
&, PRl RO, AT G R I IR
AEZHEEENARMEL, HEKER “M
BRAEFFL A B, TR, N, R R
THO, MEER, TRAERmE”, “AEt
W, TR, JBE, &l s ESNURE, B
AU R T E . a2 2 ORFH IR 1)
TS, SEAEE NAMER B R, AEAAES
WVET AL, BONERZA, F4000, B
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RILFERE T AL = B AT 7XORT 4 i A 1 R )
SRR AN B T TR R

B2, ARG RE AN EY SHENE
Yooxh K B8 R 2= R R, AL
Y. kg g =B AT IS AT 12 il v A
M2 FENE, HAR R T HRCR LR ;) 1R K
APRE . ZRRAR T i w i i e . Al
TR
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