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Intervention effect of probiotic bifidobacterium
on type 2 diabetes mellitus rats

XU Zongkai WANG Rong YANG Yan DAI Ruirui SHANG Jingye YU Qian
Department of Medical Examination Public Health of Sichuan University Chengdu 610041 China

Abstract: Objective  To observe the influences of bifidobacterium on glucose and
lipid metabolism and intestinal flora in type 2 diabetes mellitus rats. Methods Rats were
randomly divided into 4 groups the blank control group was fed with basic forage the
other 3 groups were fed with high fat diet. Meanwhile the high-dose and low-dose groups
were gavage administrated with 12 and 4 ml/( kg*d) probiotic bifidobacterium for 6 weeks
then injected with low dose of streptozotocin (20 mg/kg) . All rats were sacrificed 2
weeks later blood and feces samples were collected to analyse. Results Compared with
rats of type 2 diabetes model glucose concentrations and serum concentrations of FFA
TG LDL-C of 2 experimental groups were significantly lower serum concentrations of
HDL-C were higher insulin sensitivity index was higher content of bifidobacterium was
higher but there were no significant differences in other 5 bacteria. Conclusion The
probiotic bifidobacterium could significantly ameliorate the disorder of glucose and lipid

metabolism increase the amount of bifidobacterium of type 2 diabetes rats.
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SD 48 6 186 ~
222 ¢
SCXK( ) 2009-6004
SYXK( ) 2009-011 (20+£2) C 50% ~
60% - 4 12 h( 6AM
~6PM) o |
1.2
( :111101; QS 530106010501)
( Bifidobacterium longum subsp.
Longum) RU29-20 6.3 x
10° CFU/ml.
1.3
65.75% +20% <10% 3%
1% \0.25% o
1.4
DNA Marker.6 X Loading buffer Tiangen
Taq DNA (5 U/ul) (10 x
PCR BufferdNTP MixtureMgCl,
( STZ) Sigma
( FFA)
DNA OMEGA BIO-TEK
DNA Bioer Technology Co. Litd
Rat InsuLin ELISA Kit Bio-Swamp o
1.5 16S rRNA 3

516f: 5 TGCCAGCAGCCGCGGTA3 " ( 5'FAM

)
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Rsa | GT~AC
CA'TG
Bfa | C'TAG
G"ATC
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48 1
4 12
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30
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0.4 ml/( kged) 6 14 ho
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1.10.2 PCR 16S rRNA PCR 6
40 pl 2 ul PCR (P <0.05)
95 °C 15 min; 95 °C 30 s 50 C ( P <0.05) 5
30s 72 C 1 min 35 172 C
10 min. o
1.10.3 1 37 C
4 h 65 °C 20 min o
DNA o
1
Table 1 The reaction system of enzyme digestion
/pl
PCR Reaction mixture 10.0
Mucleaseree water 16.0
10 x Buffer Tango™ 3.0
Rsa | 1.0
Bfa [ 1.0
10.0
1.10.4
( TRFs) 1
° ( Figure 1 Weight changes of rats at different times
). e 2.2 2
1.11 T-RFLP
S
H E. Microbial Community (0.035 = 0.0042)
Analysis Il RDP T- (0.048 = 0.0077) ( P < 0.05)
RFs RDP c (0.042 % 0.0113) (0.048 =
T-RF o 0.0159) (P <0.05)
N N 6 o 2.3 2
1.12
+ SPSS )
13.0 (P <0.01)
LSD o 2h 11.0 mmol /L.
2 o
2 lh 2h
2.1 2 (P <0.01) STZ
1 2
2 8 OGTT
Table 2 Results of OGTT of rats after 8 weeks (n =12 x +5) mmol/L
ml/(kg.d)/ 0h 0.5h lh 2h
0 4.52 +£0.37 7.54 0. 40 8.37 0. 86 6.19 0. 86
0 5.51+£0.65" 17.98 +2. 491V 24,67 +2.70"" 19.12 +1. 521"
3 4.90 £0.71 16.24 +4.03 18.35 +2. 65'? 12.21 +1. 38"
12 5.10 =0. 85 18.64 +1. 89 20.33 +3. 86 12.37 +2.111%
(1) P <0.01;(2) P <0.01
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2.4 2 0.05) HDL-C (P<0.01);
FFA.TG.LDL-
3 C (P <0.05) HDL-C
FFA. TG. LDL-C (P < (P<0.01); TC .
3 FFA.TC.TG.HDL-C LDL-C
Table 3 Concentrations of FFA TC HDL-C and LDL-C of rats (r =12 x £5) mmol/L
ol kg d)/ FFA TC TG HDL-C LDL-C
0 1.99 +0. 81 1.87 0. 42 1.00 0. 18 0.77 +0. 12 0.70 +0. 16
0 2.92£0.93% 1.74 +0. 48 1.50 £0. 1219 0.58 £0.10”  1.12+0.38"7
3 1.98 £0. 42 1.91 +0.37 1.31 0. 459 0.67 £0.07%  0.74 £0.27%
12 1.84 +0. 54 1.81+0.53 1.26 0.26" 0.67 £0.05  0.69 +0.38
(1) P<0.05 (2) P<0.01; (3) P<0.05 (4) P<0.01
2.5 T-RFLP : 126 bp-
2 4 142 bp. 136 bp- 377 bp
. 6 311 bp. 376 bp.
2 TRFs
Figure 2 Results of T-RFs of rats
4, (S)
30 0 (P <0.01) .
S= 1 2
H = - Xpilnpi 2 ( H)
H: pi:
. (P <0.01)
E = H/Hmax 3

E: Hmax = LnS o
o (E)
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4
Table 4 Diversity analysis of intestinal flora of rats (n =12
/

|
H
)

ml/( kged
0 44.75 £11.73 3.38 £0.27 0.91 +0. 029
0 27.50 +3. 32" 3.15+0. 15 0.94 +0.072
3 29.80 +3. 42" 2.81 +0.25""? 0.89 +0. 058
12 24.50 £2. 12" 2.63 £0.32'? 0.88 +0.015
(1) P <0.01;(2) P<0.01
6 5 (P<0.01) o
(P<0.01) 5
5 6
Table 5 Comparision of 6 types of gut bacteria between 4 groups ml/( kg-d)
0 0.010 0.036 0. 035 0.018 0.031 0.033
0 0.007'" 0.035 0.039 0.021 0. 039 0.032
3 0.013? 0.019 0. 041 0. 028 0. 047 0. 037
12 0.014? 0.024 0. 051 0.023 0. 056 0. 042
(1) P<0.01;(2) P <0.01
3 9
6-8
(
STZ
2 )
o 6
o =7.0 mmol/L
2h =11. 0 mmol /L ¢
2 2
FFA.
TG.LDL-C HDL-C
N 1 ZHANG Shuxiang SUN Hui SUN Wenjun. Prot—
2 R eomic study of serum proteins in a type 2 diabetes

mellitus rat model by Chinese traditional medicine
Tiangi Jiangtang Capsule administreation J . ]
Pharmaceut Biomed Analy 2010 53(4) :10114014.

( 285 )



2 285
SOD. GSH-Px. 3
( CAT) I 2010
30( 3) : 204-206.
4
o .
2001 21( S1) : 18=20.
0 MDA 5 PRIYADARSINI K I. Chemical and structural
° features influencing the biological activity of curcumin
J . Curr Pharm Des 2013 19( 11) :93400.
6 .
J 2009 20 ( 18) :12784379.
", 7  SHARMA R A GESCHER A ] STEWARD W P.
Curcumin: The story so far J . Eur J Cancer
MDA SOD GSH- 2005 41( 13) : 19554968.
Px 8
J. 2012
28(2) : 6840.
9 J .
° 2005 25(6) :373375.
10 STEPHEN S DAVID J CHRIS P D. Alcoholic liver
disease. new insights into mechanisms and
o preventative strategies J . Trends Mol Med 2001 7
(9) :408413.
11 KALPANA C SUDHEER A R RAJASEKHARAN
I CARMELA L ALESSANDRO F. Oxidative stress in KN et al. Comparative effects of curcumin and its
viral and alcoholic hepatitis J . Free Radic Biol synthetic analogue on tissue lipid peroxidation and
Med 2003 34(1):140. antioxidant status during nicotine-induced toxicity
2 ) J . Singapore Med J 2007 48(2) : 124-430.
J . 2011 42(2) : 127429. +2013-07-05
( 281 ) 2006 12(6) : 861-868.
2 . CHH 6 2
I I J .
J . 2009 121( 10) : 877-879.
2003 15(5) :272274. 7 2
3 KOJI N TAKAYOSHI H MAREMI S. Application J.
of new primer-enzyme combinations to terminal 2011 3(13):19=22.
restriction fragment length polymorphism profiling of 8
bacterial populations in human feces J . Appl J . 2011 30(5):
Environm Microbiol 2003 69( 2) : 12514262. 3739.
4 2 9 BARBARA D P AUDREY M N LOUISE D. Changes
J . in intestinal bifidobacteria levels are associated with the

2006 2(2) :24-=26.

TRFLP I

inflammatory response in magnesium-deficient mice J .
J Nutr 2010 140( 3) :509-514.
120130802



