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[ Abstract]  Objective To explore the basic metabolic characteristics and expression of related genes in the
skeletal muscle and liver of Chinese hamsters with spontaneous type 2 diabetes, including glucose and lipid metabolism,

body composition, diurnal movement, metabolism, and the expression of relevant genes. Methods We regarded the
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Chinese hamster with fasting blood glucose (FBG) higher than 6. 0 mmol/I. and post-prandial blood glucose (PBG) higher
than 7. 0 mmol/L as diabetic based on the mean and 95% frequency distribution values of FBG and PBG. 12 hamsters at
the age of 48 weeks in diabetic and control groups, each group was half male and female. Animal weight, blood glucose,
blood lipid, serum insulin content, and glucose tolerance were measured. Animal body composition, diurnal movement,
and metabolic characteristics were analyzed by InAlyzer Dual Energy X-ray Animal Body Composition Analysis System,
High-throughput Behavior Analysis System, and Open Circuit Calorimetric Metabolic System, respectively. The expression
of diabetes-related genes Glut4 and Pparg in skeletal muscle and liver were measured by Real-time PCR and Western
blotting. Results In the diabetic group, blood glucose and lipid, serum insulin, food intake, daytime activity, and heat
consumption were significantly increased, while the percentage of body fat was significantly decreased.Compared with the
control group, the mRNA and protein expressions of PPARG in the liver and skeletal muscle were significantly increased,

and the mRNA and protein expressions of GLUT4 in skeletal muscle were significantly decreased in diabetic hamsters.

Conclusions

This type 2 diabetic Chinese hamster model exhibits non-obese, abnormal glucose and lipid metabolism, and

insulin resistance. The down-regulation of GLUT4 may be related to abnormal glucose metabolism and insulin resistance in

skeletal muscle, while the up-regulated PPARG may alleviate insulin resistance in the liver.
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s F55" - ATCCCACAAGGCACTCTCACTAC -3 23
R:5’ - GCCAGCATAGCCCTTTTCC -3 19
Prarg F.5’ - GGAGCCTAAGTTTGAGTTTGCTGTG -3° 25
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Figure 1 Changes in body weight and BMI of the Chinese hamsters in control and diabetes groups
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Table 2 Metabolic parameters of the Chinese hamsters in control and diabetes groups (x * s)

—— P A M= B2 Moy % e
207 T 25 I8 b B b e H 5 &
(:ﬂhj~ (mmol/L) (mmol/L) (mmol/L) (mmol/L) HEH(%) (pU/mL) Hﬁ%—fhﬁﬁfiﬁﬁ

Groups FBG PBG TC TG HbAlc Insulin
Xf R ZH
Control 3.96 + 0.16 5.81 +0.42 4.29 + 0.54 1.84 + 0.65 6.57 + 1.12 36.25 + 8.27 6.31 = 1.29
3 A “Q
ﬁﬁﬁff;? 6.90 + 0.37"" 7.85+0.63™ 4.58 +0.55 2.66 +0.62™ 9.16 £ 1.46™" 52.15 £ 13.05" 14.78 + 3.51™"

TE . SXTHRGIMIEE, “P< 0.05, ** P< 0.01, ** P< 0. 001,
Note. Compared with the control group, “P< 0.05, * P< 0.01, *** P< 0.001.
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Figure 2 Oral glucose tolerance test (OGTT) and insulin secretion of the Chinese hamsters in control and diabetes groups

£33 PEE R A SRR AR & (x £ 5)

Table 3 Body composition of the Chinese hamsters in control and diabetes groups (x + s)

P 7 JLP i YR

- - b B/ HE
e H43H (%) 45 (%) 43 (%) HnﬂﬁA A B ¥ (g/cm?) B (em?) AR (em®)
51 HA(%) . .
. Percentage of Percentage of  Percentage of bone . Bone mineral density Bone area Bone volume
Groups . Fat/tissue
body fat body lean mineral o (%) (BMD, g/cm?) (em?) (em?)
mass (%) mass (%) content (% ) rato L7
Xof HE2H
Control 19.39 + 0.82 78.13 = 1. 11 2.86 £0.25 19.93 £ 0. 84 0.92 + 0.01 10.05 = 0.79 0.52 = 0.04
W P
*ﬁiﬁgﬁ 12.28 + 1.49™" 84.67 = 1.23™  2.99 + 0.39 12.67 £ 1.50™ 0.86 = 0.05 11.02 = 0.99 0.61 = 0.08
tes
T S IAAMIE, ™ P< 0.001,

Note. Compared with the control group, ** P< 0. 001.

2.6 EREEREMERIE

o [ BB PR 41 GLUT4 7E A [R 4l 2 P it 3
AT, B8 GLUT4 7E mRNA F1#E H 2157k
B B FAR (&1 3A) s iFrf, GLUT4 7E mRNA /K ik
B MR FUK A TR S BTS2 E
S(P=0.053,/ 3B) , tLAh, S3FRELIHI G B IR
41 PPARG 7E-E#5 WL mRNA FEE K- (E 3C), LU
KRR K (8 3D) iy 22k 240 S 4

3 itig

T2DM J2& —Fh 52 2 O AR B |, o 1 BE A
RIS AR S B AR 2H 55— R A S A2 Ak

IR FA T E A REA A & PR IR 5, FBG Al
PBG 5t A B G e I 1t i 2 1 AR K W
A2 BT A2 B = A ZE T2DM kA5
IR LA H A A B A2 AN K& R AR DR Y i
T, 5 2 4 WA JE B0 5% 2R O i A ) B v
AN BRI G BURLYTE B 5 R & B HOMA-IR
(B3GR A7 AR I8 I R AL, 7R R e AR P S R
ARUASH R 30 min S5 LIS R AR
TERGIN, T A 5 R B O AT IR T, Xk
S5 L FHIHE R BRU™ 2B R I R AT VT BB R
RUBNE T RGN FRSE G i IR R A 5 B
5 B 2L B R, e 2 ma AL ARG



o [E] S2 I SRR 2019 4F 8 45 27 45 4 M1 Acta Lab Anim Sci Sin, August 2019, Vol. 27, No. 4

513

2.0 5

0.5

GLUT4{E B B P mRNAR LK
GLUT4 mRNA level in skeletal muscle

0.0

.*

X IZE

Control

GLUT4 mRNA level in liver

GLUT4ZEFFHmRN AR IE K-

BERR IR

Diabetes

ok ok

i

X’J‘ﬁ%?ﬂ

Control

PPARGTE B B mRNARIA KT
PPARG mRNA level in skeletal muscle

BEREA

Diabetes

XL

Control

-

1.0

0.5

PPARGZEFimRN AR %7K -
PPARG mRNA level in liver

B R AL

Diabetes

0.0 T
XA

Control

B

BRI

Diabetes

SRR, *P< 0.05, % P< 0.01, ™ P< 0.001,

PPARGYE B # L B A RIA K GLUTAZE TR BRI KT GLUTAZE B B R B RIAKT

PPARGYE T 7 8 A RIA K

X HEZH Bl R A
Control Diabetes
B-actin — S— w— w— — | 15%10°
GLUTS | e - - | 55<10°
E 0.6
=
L
o
% 044
=
5
= 0.2 1 *
3
o
a i
=
S 0.0 T
2 il IR
Control Diabetes
X HEZH Bl PR AL
Control Diabetes

B-actin |— — — — — | 4510}

GLUT4 |i - E - 55x10°

=~ 0519

L

2

s 044 |

o

3 034

5 021 P=0.053

a

=)

2

© 00 r
X HEZH Bl PR A
Control Diabetes
of HE2H FERR A
Control Diabetes

B-actin |emmy e e—— o w— -— | 4510’

GLUT4 [ S8 S S0 e e e | 58710’

2

2

g 1.0

= £33

3 08

[5}

&

E 064

°

>

2 04

g

2

S 024

=% I;I

Sﬁ 0.0

£ AL PR
Control Diabetes

X HEZH Bl R 4
Control Diabetes

B-actin [ehet sm— —— o—o— | 4510’

GLUT4 | 558 S e J | 50.10°

5 0.6

o e

€

T 04

2

g

|53

kS

a 024

&}

&

£

& 00 r
papicecl FERRIR YL
Control Diabetes

B3 e R B AR IR AL GLUT4 il PPARG 7E-B A8 LRI b 235
Note. Compared with the control group, “P< 0.05, ** P< 0.01, " P< 0.001.

Figure 3 Expression of GLUT4 and PPARG in the skeletal muscle and liver tissues of Chinese hamsters in control and diabetes groups
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R4 P EAG R BRZE S0 RS AL IS SRR AR (IR 12 /A 12 h) (5 = 5)
Table 4 Exercise and respiratory metabolism levels of the Chinese hamsters in control and

diabetes groups (Day 12 h/Night 12 h) (x % s)

. . s AETHFE
B o N=N Frkr E=N E ) = n >
24 5 Jélj]ﬂ%%é(m) BHEE (em/s) Tﬁﬁ“g(g/ﬁt) L)JJ(;(mL/j() JLE&X#\L?(RE‘R) (kcal/min)
Groups Distance (m) Velocity (cm/s) Food intake Water intake Respiratory exchange Heat consumption
(g/day) (mL/day) rate (RER) (keal/min)
HA 286. 67 + 55.83 1.06 = 0.21 0.525 + 0.286 0.157 + 0.089 0.987 £ 0.054 0.035 + 0.002
xiggl  Day
Control " )
Night 524.12 + 44.81™" 1.36 = 0.093 2.911 £ 0.736"  1.726 £ 0.109 ™" 1.025 + 0.074 0.048 = 0.003 "
EPN . -
361.07 + 30.73 1.07 £ 0.096  1.963 = 0. 160 0.167 = 0. 117 0.942 £ 0.061 0.049 + 0.002
BiRma Day
Diabetes bid
466. 34 + 45.83"* 1.32 £0.19 4.187 £ 0.468" 2.624 + 0.436 0.929 + 0.098* 0.057 + 0.003*

Night

T SM A H KM, "P< 0.05, ™ P< 0.01, ™ P< 0.001, SHEEHHKAMLL,*P<0.01, SXHHARBALL,*P< 0.05,
Note. Compared with the control group during the day, *P< 0.05, ** P< 0.01, *** P< 0.001. Compared with the diabetic group during the day,” P<

0. 01. Compared with the control group during the night,*P< 0. 05.
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