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F 1. KRS BMASAE HME R

Table 1. The nutrient component of low fat and high fat diets

. . low fat high fat
ingredients diet /% diet /%
casein 20.0 20.0
sucrose 10.0 10.0
wheat starch 40. 4 31.3
dextrinised starch 13.2 13.2
cellulose 5.0 5.0
colza oil 7.0 12.4
DL-methionine 0.3 0.3
lard oil 0 3.7
salt 0.2 0.2
calcium hydrophosphate 1.0 1.0
calcium phosphate 1.3 1.3
choline chloride 0.1 0.1
vitamin and mineral premix” 1.5 1.5
nutrients

crude protein 19. 4% 19. 4%
crude fat 7.0% 16%
metabolisable energy (MJ/Kg) 14. 82 16. 96

(D Referring to the standard AIN93G rodent diet.

I o UK W P SR A I R N IR SR

AN EAR TR IR UK WS/ B RE, - 20°C IR A7 A
FE/N B IR BRCR 1M, F T4 BS I3 s REEH W N A4
—20°C LRAE KA R AL 2L, W AR AT
112 EZIKFIFEE 6 L IR % (Ameresco
7= &) 5 Tris« EDTA. APS, SYBR Premix Ex Taq
(TaKaRa) ;< AH (4 3% A0 (H A 5 2 \)) 5 PCR AL
(Biometra) ; FastPrep24 (MP) ; Dcode DGGE System,
GS-800 & Ji #9 4 {X (Bio-Rad) ; ABI 7500 %% )¢ & &
PCR 1% (Applied Biosystems) o
1.2 S &L DNA f9i2El5 PCR-DGGE
1.2.1 SFEEE DNA B2 FRELZ 0.3 g fi#f
55 IR B BE 22 KB JE 1 0 R, N L. S mL ()
3k 2% v (PBS, PH = 7.0) % ¥, W Jie 18 & »
10000 x g&5.035 min, 2 ¥, 2| Zoetendal #mj I
T35 S F BRI vk LA R A s i S R B - S0 -
St EE (25:24: 1) $2HUIL B DNA.
1.2.2 PCR-DGGE: DLFEF: A 540 1 DNA 1E hy 4
5, 6T Al BRI ) 16S rRNA JEK P 41 1) V6 — V8 X Jv Bt
AT PCR Jx N, PCR 51 #) 4 a1 GC K 1 I
U968GC Ml L1401"" . PCR Jx [N & % Hy: 94C
3 min;94°C 30 s,56°C 20 s,68°C 40 s,35 M{H¥H;
68°C 7 min. PCR “#% 1.2% (W /V) B i # gt e
FL KA )

DGGE R H] 8% 58 1A M 1 e ot e (5 79 e Jie / —
AT e 37,5 13 R 25 R IE Jie RHE ) 5 TR 32 B
R 38% —52% . WYk K H Decode DGGE R 4
(BioRad) : 526 4F 220 V H /£ K HL ¥k 10 min, i J5
7E85 VIR [ %2 L R HLIK 12 ho MUK S5 A RN
9755 T T 4 U2 S0E AT A TR R % 5 Rk IS W £ 58 ¥ IS R H
GS-800 & Ji #14i {X (Bio-Rad) $14i. 3573 DGGE
Bl H Gelcompar 1 AR 34T A AL 1E 23 A7 o 38 I T
B 4% Al TA) (%) AH B0 P fis 2k (SD) 3 21 & 3 A1 AL
(SD =2nAB/nA + nB) , nA R R IKIE A [ 447 5,
nB ALK IKIE B )4 47 £ nAB AR IKIE A Al B JL
A1 4 B
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1.4 EHEZEZMIRIRERNNE

SR RE WA i 7, R B
W /N B FE b VEA R B2 (0 3% 45 11 0 F
110°C, YK IR B 180°C , SR H & 15 1 K A A il 45 » s )
L EE 180°C, 8 0 Z» [ JJ 40. 06 MPa, & Fl 4
S E J7 34940, 05 MPa, A (RY) Jy 107", %29 3. 0.
1.5 MFEELIERNE

PR E MW E T 4°C FTEES3 h, 2500 x g B0
15 min, W B3 W, R ) BLAK B2 2 AU400 4 H 3)
A A 43 AT ASCRS 0 L V7 T 9 = O ] v R
e & 1 BH [ B (HDL-C) FUAK %5 5 AR &5 1 A ]
(LDL-C) I & .
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W1 g JHE W 4H 2O T K T B A, i N LT
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gt b3 N 75% SWEME 2 K B 5 N RNasefree 7K
% fi# » Nanodrop 1000 43 6% 1 oF Wl 52 5 RNA 3R & .
2 W 53R 5 5 (Takara) 56 B HEAT RNA S5 5%

Real+time PCR J7 ¥ [d] I, x§ H oh = g /K fi#t i
(TGH) % 25 S0 i g (HSL) « & 1 38 Y JoC 1 45 &
A lc (SREBP-c) i 4 Ak 49y Wty 14 38 5 49 i 78 52
¥y (PPARy) JIg 105 2 & He g (FAS) i DR 1) A % %
EHEAT 40T MY (36 2) o Bl Bactin (WLBH 2 1) 1E K
WS SE IR, 2 7 T BT I DR A R A K
% 2. BERHA AL EE real-time PCR 3|45 5 53R A B

Table 2. List of primers used for real4ime PCR analysis

of expression of fat associated genes

genes primer sequences (5°—3") T, /C

| F: TTCGGTGGATCDCARAGRGC 0.0
mer R:GBARGTCGWAWCCGTAGAATCC :

| F:CCAGGGCCTGTCCGCCATCAATAC (o
apr R:CCGGGCCGTAACCGTCCTTGA A :

. F: ACTGCCGCATCCTCTTCCTC a8
Bractin R:CTCCTGCTTGCTGATCCACATC >

FAS F:AGTGTCCACCAACAAGCG 559
R:GATGCCGTCAGGTTTCAG ’

. F:CTGGAGACATCGCAAACAAGC
SREBP-e R:ATGGTAGACAACAGCCGCATC 9.7

F: ACCACTCGCATTCCTTTGAC
D D
PPARy R:CCACAGACTCGGCACTCAAT 2.1

HLS F:GGAGCACTACAAACGCAAC 579
- R:TCCCGTAGGTCATAGGAGAT ’

TCH F: LT:[‘(y(i(,;l"?CTT(‘,A(,‘AT‘TjF(,‘ 53 3
R:AGTTGGCAATGTTGTCCTG

1.7 BUESH

411 SPSS 18. 0 H P 1 X081 45 5 22 4 B B 44
/AN BR80T T R 3R % M 0 L
I 7% T U 5 0 A 3 T 6 3 K P 47 5 M R
BAIX 0 g 95% -

2 HRMIr

2.1 PNREXMIBE

PP ] O 5 40 A) G H R ZH /S BUAH D 3
g 1 s HAR AL #E AT BCM A4k 2134 12 2% [%
T /NEL AR ST 18 8 (P <0.05) ;25 2 248 4 H
BCM A1 JIg H R AL #3235 52w /s B3 o 56
JAl s e MR AR A 2R X6 /) Bl AR 6 B8 5 G R¢ W, 1 BCM
Aib B 2 BEAR T /I BUAH  AH H (P < 0.05) .
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Figure 1. The relative weight gain of mice over time (n=8) .

2.2 NREBTHEIAK

VT 7 T E v AT O D s e g R (81 2)

T4 AN AL ZH 20 TR) R B B O R B R T B e A
12 ¢ W low fat Hlow fat + BCM
0 Ehigh fat ~ Bhigh fat + BCM
:::%
~ 8 T
2 6l %
ED ) o
R
3\ N ;
total bacteria SRB methanogen
groups
B2 REBH2HAE RMEREM~RRENE

Figure 2. The numbers of total bacteria, sulfate reducting bacteria

(SRB) and methanogens in the cecum of the mice (n=8) .
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Figure 3. Clustering of similarity of DGGE profiles of bacteria from cecal digesta of the mice (n=6) .

2.3 IREMBNIZELMIEEEAR & LEA7] (P <0.05) ;55565 IR H R 2 AL EE 5 iR H AR ZH /)N
23 ol L, IR H AR AL BE B 25 50wy T/ B SRAE RO B3 N TR EE LT (P <
) RN T R LA, T BCM Ab 3 4k 35 5% 0 A PR A T 0.05) ;BCM 4bBE 5 48 0 T A ER Lb 4] (P <0.05) »

RIPREHPZIEL LA (%)
Table 3. The proportion (%) of each VFA in feces of the mice (n =8)

groups acetate propionate isobutyate butyrate isovalerate valerate
low fat control 54.51 12. 69 9.51 13. 64 6.55 2.75
BCM 56. 84 13. 85 9.12 15.39 4.24 0. 85
high fat control 36. 80 11.45 11.19 36.79 3.72 0. 64
BCM 39.55 21.92 16.73 15. 16 5.16 1.25
SEM 13. 62 5.73 6.98 12.71 3.25 2.35
fat 0. 001 0. 067 0.114 0. 008 0.488 0. 404
effect (P value) BCM 0.591 0. 004 0. 366 0.019 0.761 0.539
fat x BCM 0. 965 0.016 0.303 0. 007 0. 186 0.230
2.4 NS o BE A A 8 K AR R 0% TR (P <0.01) , T H o = i 5 5 6 & %

I 4 ]I, A I HAR LA L, s iR HAR 2246 BOM Ab BT/ BRI 375 2% 30095 A 52 i 24 AN Sk 2%
A BEAL /N UM HDL-CLLDL-C Al B 5 & (P >0.05) .
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& 4. MR M EE X B HRRE (mmol /L)

Table 4. The biochemistry indices in serum of the mice (n =8)

groups TC HDL-C LDL-C TG
low fat control 1.142  2.233 0.300  2.933
BCM 1.122  2.19 0.298 2.876
high fat control 1.105 3.203 0.557 4.133
BCM 1.457 3.087 0.462  3.942
SEM 0.366 0.600 0.187  0.698
fat 0.334 0.000 0.005  0.000
effect (P value) BCM 0.283 0.630 0.478  0.483

fat x BCM  0.231 0.825 0.496  0.703
TC, total cholesterol; HDL-C, high density lipoprotein—cholesterol ; LDL-

C, low density lipoprotein—cholesterol; TG, triglyceride.
2.5 /)NERBFBR RS AR KT HE S B E By R A

S ol W m lE 7 H AR AL 5 B T TGH Jk P
ik (P <0.05), %f HSL.SREBP-lc\ PPARy Al
FAS $EPH 263k JC W 3% 5% Wi ; BCM 4t B %) TGH . HSL.
SREBP-c Fl FAS J K [1) R 15 5 m & # (P <
0.10) .

*S5. FBEEREHAHBXERRE
Table 5. Relative expressions of fat metabolism associated

genes in the liver of mice (n =8)

groups TGH HSL SREBP-lc PPARy FAS
low fat control 0.042 0.003 0.013 0.011  0.029
BCM 0.074 0.006 0.035 0.016  0.057
high fat Control 0.079 0.005 0.020 0.015  0.038
BCM 0.094 0.010 0.098 0.020 0.104
SEM 0.032 0.005 0.059 0.009  0.062
fat 0.037 0.172 0.155 0.368  0.305
effect BCM 0.081 0.052 0.050 0.270  0.096

(P value) fatxBCM  0.502 0.483 0.256 0.929  0.483

3 g

AHIF L LN BLAE A B A A S 5 R P
T ) BCM , BF 5400 1 i 30 7 FF 5 18 0 SR T 7
1 6 07 H R /A 6501 3 1 2 2 R AR B 1 S o BT
B, BCM &b B B 76k /I B3 R A 4% o 1 I 07 1 201 A
R 0 AT B E B . A TSRS W
BCM 1] sk 52 2 2l 4 988 75 eb iy FE e o 0 % T e
PR EX R E M E R LR E R
T B R (2012) B K AE K R B HEAT T
01 S B BCM T 8 7 R b SR OF L
W) A BRI I AR o I 5 R ST 4 SRR — B, H 5
TS5 A S /N B I R s B KR R AR
Ko A5 TE R 2 30 R T ALK B 3l Th e g A

B4 57 fr BE 10% AP 1 EAHT I N B> e
MIBCRA 20 107 AW 5038 KB, /b R ki o
o Rl SR B — A T I A e T
AT U0 B 7 e A7 o A % A OGS G A R R AR
SR AH 0T BN o RN AR A BIE ST BE 1 e KR
(EHD) K HAR T AR BCM Ab B 1) 22 57, 1 nf
e -5 BT v A HORR b A AE B i M g A OC IR
A R ST 45 A BCM R ik K R R D ot
RN » G2l H >R £ I T A 7 B8 & 19 H A, BCM 4t
R AT A] R 2 W 6E s W MLk A I AR ) 5 .
JRE AW 97 - DGGE F1 realtime PCR 43 #7145 3 B
7> BCM R 5% W0 /) B ) 3 0B H& 78 VFA 41 )y
HEEER, X 7] §8 & A 5 DGGE Fl realtime PCR
By R B i E A b LA R B . B T Bk R
BRI Ah W] BR AL 5 A 5T 32 2240 Al 5 AR 0T IR A A AT
O, RIE R B, BCM [ 40 1 7= e o 1) R
BT, — 52 I 1) i i 308 1 00 2k L7 A it 52 0 T

HARBR T 5% 2 4 A2 KA 2 52 ma 3 ) 7Y
Ao 30 TR R S G AR I B B SR s e T HORR AT BA K
AN R T B 2 RE R S R 1 0 R RE R ) A AR
T T THBCRE W D TR T TR ™ AR A
TIF 5 rp % A B2 7E B B S 00 JB R RN 7 T e S I
Jo ki 2% % 55 {2 DGGE 73 B 25 S W 7R » K fr v IRl
i E AR IR /N BURE o 28 T AN ) 4, 3K 32 s o I 7 H AR
SR T /N BRI Y e A R T RS e T AR ) AR
W —VEA 4R N IR H ORI/ B 3%
FE T 8 A9 35 BR AR S T TR L) 2 35 T v i 4
LT AR BT X T AR T I IS A
s FE ) SR 1T IR I A LU OGS BR, S EUT R
GEBEE .

NI D SR LS =g S N S TR B TR N
A3 T, 3 b RLRT AR R TE AN — 20 HE T e D2
FH /N B A T W T 3 B9 B> oK 58 42 38 Y e i H R SR
1M > A/ BRI A2 46 45 4% 7T WL, HDL-G . LDL-G il i
JOEL i e 48 W T s X O RE —8C . g)
WL T U 7 RS /N BRI U 4L 2 v, H = K e
PRI 2608 e 25 T v TGH S5 56 A B T U 0L 4
t1, Soni 4 P F 5T S B, TGH 76 /N BTG 105 40 o %
FEGARAE TS 24/ BB N IR B8 B 2 T WS #E 1 e HE N
AE 5 LU ol = 8 19 98 34k A7 A2 IR W5 A0 24 b i 2
MU TG 22 68 5t I, fif A7 76 i 1D 40 2310 H ol = 1 7
TGH 1 F N 43 fift h vife 25 15 s B8 A0 H ity > 3 22 1% g iy
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B JL ISR A 15— BT
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VAT 40 BB 4R 1 {61 BCM. A 5 0 /D«
e T BCM. i e P HL 0B e 8 Py 6 7 98 6 7
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Influences of high-fat diet and methanogens inhibitor on the
cecal microbiota and fat metabolism in C57BL/6J mice

Li Ma, Xinyi Zhang, Chengcheng Ba, Mingwei Gao, Yong Su =, Weiyun Zhu

Laboratory of Gastrointestinal Microbiology, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] The aim of the study was to investigate the influences of high-fat diet and methanogens inhibitor
(bromochloromethane, BCM) on the gut microbiota and fat metabolism in mice. [Methods] Thirty two female C57BL/6J
mice were randomly divided into 4 groups: fed respectively by Lowat diet, Low-fat diet + BCM, High-fat diet and High-
fat diet + BCM. BCM was administrated through drinking water for six weeks. The body weight of mice was recorded every
week. At the end of experiment, the blood was collected for serum biochemical analysis. Bacterial communities in cecal
digesta were analyzed by denaturing gradient gel electrophoresis (DGGE) and real4ime PCR. VFA (volatile fatty acid)

concentrations in feces were determined by gas chromatography. Expressions of fat-related genes in liver were analyzed
using real-time PCR. [Results] DGGE analysis shows that samples from mice fed with high-fat diet gathered together,

and separated with samples from lowat diet group. However, both the fat level in diet and BCM treatment had no effect
on the numbers of total bacteria, sulfate reducing bacteria and methanogens. The acetate proportion in feces was
significantly decreased (P <0.05) when fed high-fat diet to mice (P <0.05). BCM treatment significantly increased the
propionate proportion (P < 0.05). High-fat diet also significantly increased the levels of high-density lipoprotein
cholesterol (HDL-C) , low-density lipoprotein cholesterol (LDL-C) and total cholesterol (TG) in blood (P <0.05).

High-fat diet up-regulated the expression of TGH gene (P <0.05). [Conclusion] High-fat diet affected cecal microbiota
and fat metabolism of mice, whereas BCM treatment had little effect.
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