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Changes of intestinal flora in rats with metabolic disorders caused
by fructose diet and intervention effect of Bifidobacterium*

Ya-ling Lin, Wen-di Wang, Xin-yu Xu, Ming-liang Wang, Bin-yu Song,
Xiao-liang Liu, Song-jia Guo, Hui-wen Wu
(Fenyang College of Shanxi Medical University, Fenyang, Shanxi 032200, China)

Abstract: Objective To explore the changes of three genera in rats with metabolic disorders caused by
fructose diet and the effect of Bifidobacterium on these genera and metabolism of rats. Methods Male SD rats were
randomly divided into a normal control group (NC group, fed with normal diet), a high fructose diet group (HFD
group, fed with normal diet and 10% fructose water) and a Bifidobacterium group (B group, fed the same as HFD
group and with 1x10” cfu/ml Bifidobacterium water through intragastric administration); each group had 10 rats.
Weight of the rats was monitored weekly. The levels of liver enzymes (ALT and AST) and the levels of TG, LPS,
TNF-0, FBG and FINS in the plasma of the rats were measured, and HOMA-IR was calculated at the end of the 16th
week. The content of Bacteroides, Lactobacillus and Fusobacterium Spp. in feces was detected via real-time PCR.
The pathological changes of liver tissues in each group were observed. Results Compared with the NC group, the
plasma levels of liver enzymes (ALT, AST), TG, LPS and TNF-o, FBG and FINS were increased in the HFD group
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(P < 0.05), the relative content of Bacteroides and Lactobacillus in feces decreased (P < 0.05), while the relative

abundance of Fusobacterium Spp. increased (P < 0.05). Compared with the HFD group, the levels of the above

plasma biochemical indexes were lower in the B group (P < 0.05), while the relative content of Bacteroides and

Lactobacillus in feces increased (P < 0.05), and the relative abundance of Fusobacterium Spp. decreased (P <

0.05) in the B group. Conclusions The changes of three genera caused by fructose diet are involved in metabolic

disorders, and Bifidobacterium can improve the metabolic disorders in rats by regulating them.

Keywords: fructose diet; metabolic disorders; abundance of genus; Bifidobacterium
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30 HMEPE SD KR, K 200 ~ 220 g (M LY
BRI SR s e ), BEPL 9 xf 14 (normal
control, NC 41 ), H#EZ] (high fructose diet, HFD 4 ),
KU A 7 2H( Bifidobacteria, B 2 ), £:4H4% 10 H . NC 4,
FAB PR+ ARIK  HED 41, @ Wk +109% Sk ;
B, AR +10% FMEK + BUEFFEK (1 ml/d,
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EEE 120, OBERRIOREL, B2 TSGR I i,
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Hl (TG )M 13X G TR s s W) IR A (LPS )
IR BT R E R&D AH], REPEZR ELISA 0]
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F (FINS) 7KF, R RS THEE (HOMA-IR ),
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B, TR B 5 sk 432 T2 M T R 2 A A
B IEEARAGELE T 80 CARIEVKAR P o FREL 200 mg
il >R FHZE(E 5 DNA $2 G0 S 42 HUE TR DNA, i
SRR E A SR DNA VR BE

1.3.5 5] M B nt B A B4k R (real—time PCR)
HRA SCHik [5-7] A5 14 (W3 1), 2 PCR £ AR5
WIS L AT IS LA TR IR AT P Y P
1948, PCR BIRWVAKZR 20 wl : 2 x Super Real Color
Premix 10 w1, 1ERT5[94 0.6 w1(10 pmol/L), 1
#z 75 ~ 100 ngo PCR JZ W 25 1F : 95°C 15 min 5 95°C
30s, B 30s, 72°C 45 s, 39 PMEH 5 72°C 5 min,
WREE A4 T i AE SRR S SIS AT B T 1 =E ARk

=1 s5l9F7
5144 K5 g{’b’f
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KAFE)E ™ IE16: CWAACGCAGTAAGTAATC 274
JZm: TGGTAACATACGAWAGGG
B 1EM . AGAGTTTGATCMTGGCTCAG 463

S : TACGGYTACCTTGTTACGACTT
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3 RBUARE i, RAEZ MR 25
Br, 255 ORI RS IRE A 25 (F=7222.554,
P=0.000); @3 dikFA2R (F=34.772, P=0.000);
@ 3 IR EAR A 2257 F =344.756,P =0.000 X I,
F2). M7 JEIFEA, HFD 2048 NC 4R 1G58 5 fin
P (I TA), B AL 13 TP IR HFD 4136 K %

*2 JAXRBRAGEHER

JEwAE (WL 1B ),
2.2 ALT. AST. TG. LPS & TNF-« 7kF
3K ALT. AST, LPS. TG & TNF-a L%,
ERAGH¥E X (P<0.05); 5 NC4HHH, HFD
ZH ALT AST.LPS TG M TNF- o Fh(t=5.445.4.971,
18.519.8.081 Al 12.142, ¥4 P =0.000 ); 5 HFD 41 14,
B 4] ALT, AST. LPS, TG M TNF-a [&f& (1=5.009,
3.921, 11.151, 4.679 1 6.786, P =0.000); 5 NC
HIEE, B4 LPS. TG & TNF-a FhE HESAS T
7Y (1=7368., 3.652 Fl15.356, P =0.000, 0.005 FlI
0.000 ), "3 3.

2.3 FINS. FBG ® HOMA-IR iTf4

3 40 K B FINS, FBG & HOMA-IR [bL#, # %
H 4 it 2 B X (P <0.05); HFD 4] FINS, FBG &
HOMA-IR 5 NC 20 b4, HFD A TH (1=4.209.8.217

(n=10, g)

43 o 1R 2/ 3H 4 sH e6f TH

8/ 9o 108 11/ 12/ 13F 14 158 16

NC 4 2329 2442 2582 2759 2948 3125 331.0 3443 358.6 3622 3732 3865 399.8 4122 4283 4445 4556

HFD 4 2214 230.0 2450 2602 279.6 306.1 3356 369.1

404.5 438.4 4720 5069 539.1 570.1 605.5 645.0 683.0

B #H 2238 2317 2453 261.8 2792 305.1 331.8 362.6 397.8 4350 4702 467.8 5253 5486 5713 5955 618.6
450 1 L)
- NC4H 700 4 - NC4
400 - & HFD 4 = HFD 4
=+ B4l 6004 -+ B4 2)
350 4
QD a0
& 300 4 & 500 A
¥ L
250 1 = 400 4
200 . . 300 v v b b
61 2 3 4 5 6 7 8 8 9 10 11 12 13 14 15 16 17
Asf ] / & B / S
A:l~8JH B:9 ~ 16 &
1) 5 NC4H#, P<0.05; 2) 5 HFD 41H#, P <0.05
1 KREETWK
£3 3HKRALT, AST, LPS, TG B TNF-o KELLE  (n=10, x+s)
2151 ALT/ (w/L) AST/ (/L) LPS/ (EU/L) TG/ ( mmol/L) TNF-a/ (ng/ml)
NC 41 54.70 + 8.33 119.5 + 8.40 0.09 £ 0.01 0.44 +0.07 0.72 £ 0.09
HFD 41 79.73 £ 7.6" 178.2 +27.25" 0.21 £0.02" 1.06 +0.16" 1.59 +0.13"
B4 5821 £5.9” 135.5 + 14.25" 0.15+0.01"" 0.70£0.11°" 1.10+0.117"
F 1 20.925 14.133 173.995 32.878 74.059
P 0.000 0.000 0.000 0.000 0.000

. 1) 5 NCHE:, P<0.05; 2) 5 HFD 4 1b%:, P <0.05;

3) 5 NC4l#, P<0.05
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11 10.983, 14 P =0.000 ) ; B 415 HFD 4 H#¢, &168kR
B (¢ =3.149. 5.874 F18.274, ¥ P =0.000); B 41
FBG } HOMA-IR % NC 1Tt i, 2R BG4 mX
(1=2.542 F12.889, P =0.037 1 0.019 ), W% 4.,

*4 34KXRFINS, FBG B HOMA-IR &Rk

(n=10, X+s)
NC 4 19.90 + 1.78 4.02 £0.68 2.97 +0.38
HFD 41 27.70 + 4.98" 7.67+0.36" 9.36 + 1.46"
B4 21.70 = 1.68” 5.06+0.94"" 45405177
F 1 35.835 8.117 65.478
P 0.000 0.006 0.000

W 1) 5 NCZHH, P<0.05; 2) 5 HFD 4HIL#, P <0.05; 3)
5NC 4k, P<0.05
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