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Abstract

AIM: To investigate the compositional differ-
ences in fecal flora between rats with colorectal
cancer and normal rats.

METHODS: A rat model of colorectal cancer
was developed by intraperitoneal injection of
1, 2-dimethyl hydrazine (DMH). Fecal samples
were collected from rats with colorectal cancer
and normal controls, and the microbiota was
isolated by PCR-DGGE technique to perform
flora similarity analysis (cluster analysis) and
polymorphism analysis (richness, uniformity,

(49

TR

Baishideng® WCJD | www.wjgnet.com

Shannon-Wiener index, Simpson index) and to
compare with the GenBank to identify the genus
so as to study the variation.

RESULTS: Compared with normal rats, the
abundance of Lachnospiraceae, Ruminococcaceae,
Lactobacillus intestinalis, Paraprevotella, Lactobacil-
lus murinus, Lactobacillus, Prevotella, Lactobacillus
crispatus and Lachnospiracea incertae sedis was
significantly reduced and that of Coprobacillus
was significantly increased in rats with colorec-
tal cancer. Although the flora diversity between
the two groups showed no statistical difference,
there was a significant difference in flora compo-
sition.

CONCLUSION: The composition of fecal mi-
croflora changes in rats with colorectal cancer
compared with normal rats, with the number of
beneficial bacteria reduced and that of potential
pathogens increased.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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LB gk TR, e EEA A
(Lachnospiraceae) Ruminococcaceae#H#
B $UAT & (Lactobacillus intestinalis)~ ti5-5 K,
H J&(Paraprevotella) 3L (Lactobacillus
murinus). $UAFH B(Lactobacillus). & K
& J&(Prevotella). #-w $UATH (Lactobacillus
crispatus)FeLachnospiracea incertae sedis <5 A #f
FEREEAK, £ FI0H B(Coprobacillus)
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Pl B R A B, AT R R D AR R A
(¥1150-160£5". PRI, of I 1 A 45 0 22 R
LIS A AT 9 BAT 2 R R
A% G I A R D V5 A B i S
7> B R BEAT R 5%, 1T W B o
ER T HEORFEA . BEFRFAFR L, il
AT AR TR IR LD (AN 20%-30%), H
IFAREAGR BRI IE w i, AR DR Z
I RGERE FRR. BHEMAESFREAR
AR A g Rl S I TP CR-ZE B B2 B fl
HL 3K (polymerase chain reaction- denaturing gradi-
ent electrophoresis, DGGE)Z: 4 2 H A A,
IR AL AR G 2 18] ) S8 RBF TS T B
KHEES . DGGEBA 2 2 5 B i L T DN A 5
PO YR, R 5 A AR [ 8 (AN [) 2 R AR XL
HEPCR™ M5, A AR FIIMDNA M B
157 B AR I AN [R) 7 652, T AR B3 T R 4%t
%, TR B AT 43 251 B ARSI T
IR AR B AR A 21 S AR 1% ) 1w
BECL DR, AL AR FIDGGER A K L5 K
B g A 5 T ) R 2 2 ) A o R 1) A
K, T I 3 P 2R R AL e B A R TP R 6 A
A KA AEAE .

1 RT3

1.1 A 8 Wistar K FRIETF 12, 745 150-180
g. W B Bl LR SRS A R AT, AV
A[YES A SCXK(Y1)2007-0005, 4§ VAl iE 5 K
SYXK(¥")2006-0010. TaqfiF<5 i #)(2E TAM T
FEIBE A PR A F]); PCRN B (OIn 5K, BBI
AT]); DY Y-8F R AR FEL UK A (L LR 20 HT
AT B2 )Y, HO- 15078, vk RS (L3RG 25 A WL
PERS I AR ), B R R4 (Gene Genius
2vw]); U-3010240-1] W3 et L vh(Hitachi Ay
7i]); DGGEX (3 [EBio-Rad/\ 7i); DMH(Sigma-
aldrich b 52 &) 47 B2 7)),

12 7%

1.2.1 #E AR BOK EARA: P KRILH
12 W BEHL o R L, — 40 IE R 4L, Bxt
W@ = 6). J3—4101,2-—F jk(1,2-dimethyl-
hydrazine, DMH)% S /7w 4l BISZI6 4 @2 =
6). PIZHIZS T Wh A BN W) AL Rt L. P A7 K
H R KT wk, DU N PR B, ) 5
B0 20 K BUB s E ST DMH(F 540 mL/kg, 14X
W), LR 10 wk. % JEA K BRI s v S A 2
/KR 2 — %Y Z.FR (ethylene diamine tetraacetic
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F3567-GC 5'-CCCGCCGCGCCCCGCGCCCGGCCCGCCGCCCCCGCCCCCCTACGGGAGGCAGCAG-3!

R518 5'-ATTACCGCGGCTGCTGG-3'

230 bp

acid, EDTA). 12 wk/IJ&i T i i (g 20 23 by s 24
VIR UESE), BCH i 3, JoR R T
T, B T-80 CUKMH IR AF (S50 4 brid by
T,-T,, X HRAIbRICAN,-Ny). Z5L5% B3/ L
TS NI EE BB 2 AR R 2 5y S HEHE.

1.2.2 #&DNAMH & BOWEREE, W TS5
mLFEEE MR, 37 CHe%45 min. JIA0.75
mL 20%SDS, 65 ‘C/K#1 h. 12000 r/min, /0210
min, WAE b, Big SRR EY: &5 7%
BE(25 1 24 DAEE2IK, INAZHKFZ0.3 mol/LilHE
MM (pH 5.2) B2 fEAAFRIM LK S0, SRDTHE]
h. 4 °C, 12000 r/min, 5/0>20 min, SEEDTIE, J1H
700 mL/L ZEEES20K, BT 5 %150 pL TEH.
1.2.3 16S rRNA gene V3R 3735 F 1514 4 41
B 16S rRNA V3HAE X F357FIR518(K1), XM
PR R EARBINS50 uL, ddH,0 41.25 uL, 10X Buf-
fer(#72.0 mmol/L MgCl,)5 uL, dNTP(10 mmol/L)1
L, F357-GC(10 pmol/L)1 pL, R518(10 umol/L)1
L, Taqfi(5 U/ul)0.25 uL, BEHDNA 0.5 pL, #%
BB L SN AR e B DL R HEAT: 94 C il
254 min; 94 “C 0.5 min; 56 °C 1 min; 72 C 0.5
min; 30MEHE, 72 CLEMT min. BPCR™ )3
uL, 1.5%BE N BERS IN5%Goldview 44, 120 V
BT FEL K30 min, JHUVIEEIR S R G 1.
1.2.4 FHEHE B2 R (DGGE): BUFE #5400
ngIV3XPCR™¥), K HID-Code ALK R4
XIFE A IEATDGGE S AT, FT FH ) 2R VA A e e vt e
WL R 8% (N i N FilENZ = 37.5 1 1), &
PR E M 30%-60%(100% 1) ZE 1747 mol/L
JRZ+40% I BEI). 76180 VL K, 60 “CHEI, 1
X TAET HLIK4.0 h. HLIKTEHE S, H 4K
B, ARG NG RO e, BT RRIR Bt ),
TEUVISUE RG89 .

1.2.5 PCR¥ 3% & /= M @DIX B %, BB AR
R4, T RII ¥ B DGGE
S E R R IEFENLS mLE O, %
UNIQ-104ExUDN ARZ M e ik 1 & A e, Xt H 1)
FrBEAT s, 5 2 40GenBank LU X #4554
FEMRH 8 4475
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it A3 XD GGEREK B HEAT AL
RIZFEVE BT ARABLE: 23 #7R F SR 200 #, A
IR F-34)i 2 (unweighted pair-group method
with arithmetic means, UPGMA)HH ARG A H
e 2 W T E SN R AR/ E A S
#r. 5 (S) DG GE &3 4 4 bk i 1) 45117 4k
2% 71; Shannon-Wienerfg 2 (H) 11557 1L 0 H =
-5 (Pi)(InPi), Pizky 551457 (WO S 5 % 0K 18 F
A5G E R LA, S RIS EH
B — 1tk (B) 3R 7 B BE A e 2 AT 1 — 350k, s
% HE = H/InS"™. SimpsonZ FEEIER(D) 4L
TEND = 135, (Piy , PilSHHE 7 L, i%
Fe ¥ X5 ShannondBHARL"Y. 247 BT 4
i FHSPSS19.03E 4T Student-rA 5K, +1-5 %8 k) 45 5
Plmean+SD#E 8. P<0.05 0 =2 A &%= X.

2 BR

2.1 KA Z XK BRI EZ sk, 45508
PHZH 2 AR i A AL 1) T W B e vt 2 e (K D).
Ui B 4K B2 TR 7K IRBE S S A G B 3¢
H—EL

2.2 WA S A PCRY 45 R B 4IFEA H AR
gt R /INVE G (K12). TEDGGEFR S 1 A 4 —
ZRUKTEAREK —MFEAR T B TE(EI3), A FALE
2 AR AL F B 1E. PCR-DGGEHLVK 45
TRk 7 o0 FRUZE R B S v B R B e S e ) K
bR 28 5 v ) B R S B R 2 AR, HOE T
¥ — P84T . Shannon-Wienerfg4((H")F1Simp-
sond5E(D) 7t 52 56 21 TR 22 A e 0T A
B F I TG L5 (P>0.05)(3K2).

2.3 WAL M 2 WD GGERR LUK 4
7 (R 58 BEAN ], 1 AR R A A o B P A X
FrE A AAE. dok, JAIFE T 10440 TR
— 7 AH S R R A S e (A R ) IR 4%
HEAT BARE S 0, X S8 T B o ) A A )5 BE B
[V Firmicutes) AN E | ] (Bacteroidetes)(33).
Horp, sI0 A h BIEE B (Lachnospiraceae)
Ruminococcaceae Vi M B (Lactobacillus
intestinalis)~ WAL [ J& (Paraprevotella)~ s
AN B (Lactobacillus murinus)~ FLFF1#JELac-

I E A BEL e
FE BB R IR VA R
INE R LR
o gE E o a %
LR SIS
A, 3T Rk AU
5 X A p Rk
ARG A%, i
A i B
T AR Bh R
BN GAEE,
YRR R .
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& Fest i, 18 350 SEOGAH
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2o AR B A ﬂﬂg 250 |
t, Wohmmy o 200 T
&Kii%:\iﬁi K 150 |
bR IR 100 |
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HREAR, N -Ng: IERAREA. 54
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Markerg&.

i
!
!
i
!
!

T, T, T3 T, Ts Te Ny N N3 N Ng Ng

B 3 DGGEBiE. T,-T, SEIGZAREA, N-N: IEFHEAR.
MRS N ANFIFIREAR, G AE R4 R
EEAR. EER CHS T 523 ARRT .

tobacillus) 5K # )& (Prevotella). & I B
(Lactobacillus crispatus)= B FE W25 PRI, 10
I LEHU R JE (Coprobacilius)=F LN W 14 0. 1t
Ab, SFPRALK S R DG GE I i i AT 2K
I3 AT, Gl 3 B S 56 4 RN X AL 2 TR R A A AR
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T, T, T, FAlE M N, N, N, N, N, N, B M

PERAR(E4).

3 e

NAKNGTE 5 A Z 2 E S R GE, o i

AR R DA EE S — R A R
i WA T AR AR e AARIXAS “ RS

WHI—A “NasE” Ml NERSERIEAL, 2
TGRSO R I YERE 1 A FREE AR AT, Bl
TG 7, W VR RO e 1) A A e i v
HATE M50, Boleij 5! Wt o is e 2F4
BRTA 1) R85 1 v A A R sl 1) 903 481 v A3 2
1B 60%, TG FERR B T AL 8 fE K
358 1) A s TR (A FEORME N 7.26). Ao 445
UESE AR BERRIEPURRpL7/L12IKR EAE R (T /1)
g £ b ) B . Kostic R IR T AT
W B AW (E nucleatum F. mortiferumfFE nec-
rophorum){EMIE AN EE W W2 T 1IEH 4124,
HAAZUEZ MM R LR IE AT R EDN A7
UESE T %45 0. TjalsmaZs P2 7 —Fp K7 &
A R A T AR A A, A miE AT
—HERET “B3l(driver)” BEE, WA
Bh BT BAE, A TRee41 5 L e dn i
DNA, W3 K KA. A — 7w E T
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UPGMA 4 FREARBEFEEBDOCCEREST mMzALE
N6 @ T,~T. SOeZHPEAR, N-Ng I REA.  MA il A
N3 A B A 5 om AR
N5 RN, AR
N2 R RFET AR
N4 TR Ao 08 57 W
N1 PRI IR,
T6
- T4
T2
T5
T3
L L L L L L | T1
0.28 0.4 0.52 0.64 0.76 0.88 1.00

Sorensen's coefficient

® 2 MEXBREEEHFERIFUHEHER

SIS SCY4R XI0R4E PE
FEE(S) 25.833+5.845 21.500+2.665 0.142
¥I—IME(E) 1.000 1.000 =
Shannon-WienerfS#(H') 3.231+£0.222 3.062+0.122 0.133
Simpsoni5#(D) 0.960 + 0.089 0.953+0.060 0.149

® 3 ARUEFTEREREEER

KRS =) EEE) FOEABUE%) V3K bp)
3 Spirochaetes Treponema amylovorum 82 194
7 Firmicutes unclassified_Ruminococcaceae 90 172
12 Firmicutes Lactobacillus crispatus 93 193
16 Firmicutes Coprobacillus’ 95 193
18 Firmicutes Lachnospiracea incertae sedlis 97 168
20 Bacteroidetes  Prevotella 91 189
22 Firmicutes Lactobacillus intestinalis 100 194
26 Bacteroidetes  Paraprevotella 100 188
27 Firmicutes Lactobacillus murinus 100 194
35 Firmicutes Lactobacillus 96 194

"REBEIADL RIS Mo R TIARE BT,

“I1d ¥ (passenger)” TR, flAITHE ST Y I TE L
A (1 AR T K B HYGE, R R i N AR R,
IR R E . BERRERIE, XA H
R e Dfe, G1ERIATE KA RNV, JEE
R S AN A A B TH 740 SR 8 A 2=
(interleukin, ILYANIL-23. IL-17, 5l Mg b )% 400
431 B-BIi il 25 (B-defensins). 45 1Y [ (calprotec-
tin) A1 G J5tia 20K (1 -2(lipocalin 2)25 4T )R, B
P& AL 0 B S 10, B S 40 R AR TR B R
15, fRE IR A K

AT T8 S 6 1 AR S 56 2K R S
FERLI, A BLPCR-DG GEH A B 517 Wi dth 43
B9 ) BT . AU W A A
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N T R R 2 e, (R T RI, SIEE
HH K B 6 18 110 W1 R 2 J 45 4 5 1E A W B
ZE Sk AT AT WL, PR R B W 2
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FUAT 1 J 1o0) FEZH b 3547 W) 8 08, T A 52 56
Hrp AR, BIRTE WA 2 S T RN
J&(Butyrivibrio). B2 1% & (Lachnospira)f1%
K &8 (Roseburia)?". {F 23 M99 (innamma-
tory bowel diseases, IBD)& ¥ [/ 4 4HEA
BB R £ AT R AR O R 1 1/30012),
TR I, SR R B A K AR 2 R R 20

Wt WA I AR AR 55 35 . 5 DR A AR TRy ek e
SRRV OREE, AN, SR TR
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