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Effects of biotin on blood glucose regulation in type 2 diabetes rat model

National Institute for Nutrition and Health Chinese Center for Disease Control and Prevention Beijing

XITANG Xuesong LIU Yan ZHANG Xuesong ZHANG Wenzong WANG Zhu

Abstract: Objective To explore the effect of biotin on blood glucose regulation in
rats and its possible mechanism. Methods According to initial body weight and blood
glucose we randomly divided the 90 Wistar rats into 5 groups: the normal control group
model group biotin low-dose group (0. 6mg/kg BW )  biotin medium-dose group ( 3.0
mg/kg BW) and biotin high-dose group (6.0 mg/kg BW) . After 2 months the rats with
HFS feed were injected with STZ ( 25 mg/kg BW) to manufacture diabetic rat model. After
the OGTT experiment at 10th week the blood glucose insulin liver/muscle glycogen
and other biochemical indexes were detected. The GCK PCK1 mRNA expression were
measured with  RT-PCR method. Results Biotin has a certain improvement on

postprandial glucose in diabetic rats. Compared with the model group the AUC and the
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30min postprandial blood glucose of biotin high-dose group were significantly decreased
(P <0.05). Biotin can affect some key enzyme gene in glucose metabolism such as
GCK PCKI1. Conclusion The possible mechanism of the decreasing biotin blood sugar
in diabetic rats may by promoting the synthesis of glycogenand reducing gluconeogenesis.
Key words: biotin blood glucose type 2 diabetes glucokinase phosphoenolpyruvate
carboxylase 1
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Table 1 Rat grouping and feeding conditions
n /( mg/kg BW)
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20
20 0.6
20 3.0
20 6.0
1.3.2 2 25 mg/kg BW ’ )
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o 0.6.3.0 6.0 mg/kg
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OGTT FBG.PGB PCR
AUC, GCK. PCK1 o 50
1.3.3 OGTT mg RNA RNA
o RNA ; cDNA
o N RNA
; -20C cDNA. RT PCR Master Mix
; PCR 3 . PCR
-80C GCK. PCK1 : SYBR Green I Mixture 7. 5 pl
PCR o (1 pmol/L) 1 l (1 wmol/L) 1 ul
1.4 ( 2) c¢DNA 1 pl
15 plo Real+ime PCR 50°C
: 2 min 95C 5 min
( GOD) ; TC.TG( ) .\LDL-C 94 «C 30 s ( 2)30s 72 C
( ) - HDL-C( - 40 s 40 o
) o o
o DNA Ct &
1.5 GCK.PCK1
2
Table 2 Details of various genes
(5°-3) /°C
PCK1 NM_198780. 3 : GACAAATCCGAACGCCATTA 55.5
: TTCCTCATCCTGTGGTCTCC
GCK J04218. 1 : TCACCTTCTCCTTCCCTGTG 56.3
s ACTGTGTCGTTCACCATTGC
1.6 N N
SPSS 16.0 (P<0.05)
Xts one-way ANOVA 3 3
LSD 4
: Tamhane ’ s T2 o
Dunnett’ s T3 . P <0.05 2
. 4 (P <0.05) .
2.2
2 4
2.1 (P<
0.05)
N 2 o
1 o o (P <0.05) 30 min
STZ (P<0.05),
3
Table 3 Weekly body weight of rats after modeling ( x +5) g
0 1 2 3 4 6 8 10 12
487 £41 498 +45 516 £48 522 +47 529 £48 543 £57 546 £57 564 £62 577 £65
548 +60 513 +£55 511 +58 496 +61 488 +67 490 +82 497 +94 496 +98 499 +107
555 +58 508 +47 496 +46 480 +46 468 +47 443 +57 432 +75" 426 +&" 428 +93
566 +68 525 63 526 +67 51671 51276 509 £84 506 £95 506 =103 507 £92
562 £52 527 +41 531 £40 528 +40 527 46" 534 =" 539 =88 541 +91"" 542 +05'"

P <0.05
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4 10 OGTT
Table 4 Glucose levels in each group after modeling 10 weeks(x +s) mmol /L
n 0 min 30 min 60 min 120 min AUC
10 5.920.9 11.4+1.8 10.4 +1.1 9.8x1.1 19.9£2.2
18 17.0 +8.6'" 34.2 £11. 209 35.9 £9. 6 28.1+7.20 62.3 +17.6"
18 21.1+11. 1 33.1+12. 719 34.6 +10. 6" 28.2 +11.0" 61.8 £21.7
18 13.8 +8.6'" 28.9 +9. 3" 32.2+8.6" 25.5 +8.5" 54.8 +16. 7
19 13.4 +8. 1M 27.2£12.4072  30.2 £11.9" 23.3 +10. 6" 51.2 £21.8"?
(1) P <0.05;(2) P <0.05
2.3 N ~ o
5 o
N \ (P < (P<
0. 05) . 3 0.05),
5 . .
Table 5 The level of GLU serum insulin liver glycogen and mucle glycogen in different groups(x +s)
n /( mmol /L) /( mIU/L) /( mg/g) /( mg/g)
10 10.36 +4. 14 65.54 +25.21 0.29 +0.13 0.49 +0.23
18 21.74 +7. 56" 26.42 +13. 54" 0.50 +0.22" 4.92 +1.58W
18 19.90 +6.491Y 26.75 £7. 1919 0.46 £0. 12 4.80 +1.56""
18 18.57 £5. 10" 32.57 £18. 1419 0.31 +0.09? 4.31 +1.48"
19 20. 67 +4.710'" 31.97 +20. 76" 0.35 +0. 141 4.58 +1.33
(1) P <0.05;(2) P<0.05
2.4 GCK mRNA GCK
6 (Z—AACt)
GCK 1 Table 2 The relative level of GCK in liver
- AACt
. GCK mRNA At AAG 2
gAML _ 3 36 8.29
) 10. 04 1.75 2.62£2.17
236% (P<0.05) , 9.7 1. 41 2.65+2.10
2.5 PCK1 mRNA 9.37 1.08 3.36 +2.451
(1) P <0.05
7 o
PCK1 1 PCK1 (P <0.05) .
7 PCK1 (27429
Table 7 The relative level of PCK1 in muscle
Ct
ACt 1.2 0.77 0.62 0.51
A ACt -0.43 -0.58 -0.69
p-asl 0.74 +0.35 0.67 +0. 56" 0.62 +0. 47"
(1) P <0.05
3 1 2
4
KR . 2010 ( EFSA)
OLETF ¥ KK N 1 X
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