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[ ]        21(FGF21)siRNA (STZ) 1

(T1DM)     16 8 C57BL/6J

(n=6) FGF21siRNA (n=10), 16 T1DM T1DM (n=6) T1DM+FGF21siRNA

(n=10) T1DM STZ(150 mg/kg) 8 FGF21siRNA

; HE ,

Masson  PCR α- (α-MHC) β-

(β-MHC), (ANP) I (Col I) III (Col III) FGF 21 mRNA

    T1DM

 ANP α-MHC β-MHC Col I Col III mRNA T1DM

FGF 21siRNA     FGF21siRNA 1

[ ] 21(FGF 21) siRNA; 1 (T1DM); ; ;
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(

) / ( )
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1  

1.1   

SPF C57BL/6J 40 , 5 6 , 

18 20 g

[SCXK( )2007-0005]

[SYXK( )2011-0128]

8 20

(STZ)(150 mg/kg) T1DM

, 48 h , 

16.7 mmol/L 80%, 

16 , 32

4 : (n=6), FGF21siRNA (n=10),

T1DM(n=6), T1DM+FGF21siRNA (n=10) 8

FGF21siRNA , 5 μg/g,

72 h

1.2   

STZ( Sigma ), Onetouch II (

);  (Vevo2100, 

VisualSonics ); FGF21siRNA (Genepharma,

), DEPC , Trizol

( Sigma ) 

1.3   

: 1.5%

(0.1 mL/20 g), 37

4

M

(LVIDd) (LVIDs)

3

(fractional shortening, FS)

 (ejection fraction, EF) 

1.4   

10%

, HE

Masson

1.5    PCR

Trizol RNA ,

2 μg RNA M-MLV (RT),

cDNA, ( 1) PCR

, PCR α-MHC

β-MHC Col I Col III ANP FGF 21 mRNA

-3- (GAPDH) 

20 μL,  94 5 min, 94 

60 s 62 40 s 72 60 s 10 min

27 , 32

β-MHC α-MHC ANP Col I Col III

FGF21 GAPDH

1.6   

SPSS21.0 

(One-way ANOVA) q ,

P<0.05

2   

2.1   

STZ 48 h

(P<0.05)

( 2)

2.2   

, T1DM EF, FS

(P<0.05); T1DM+FGF21siRNA T1DM EF

FS (P<0.05); FGF21siRNA

(P>0.05)( 3 1)

 1  βββββ-MHC, α α α α α-MHC, Col I, Col III, ANP, FGF21, GAPDH PCR

Table 1  Primer sequence of βββββ-MHC, ααααα-MHC, Col I, Col III, ANP, FGF21, GAPDH

                                            ( 5'-3')                                                               ( 5'-3')

β-MHC

α-MHC

Col I

Col III

ANP

FGF21

GAPDH

TGCAAAGGCTCCAGGTCTGAG

CTGCTGGAGAGGTTATTCCTC

GACGCATGGCCAAGAAGACA

AAACTGGTGAAGGTGGCTATG

GGCTCCTTCTCCATCACCAA

GGTGCTGCCAAGGCTGTGGG

AATGGATTTGGACGCATTGGT

GCCAACACCACCCTGTCCAAG

GGAAGAGTGAGCGGCGCATC

GCACCAGGAGGACCAGGAAGT

TTTTCACCTCCAACTCCAATG

TGTTATCTTCGGTACCG

CCAGGCGGCATGTCAGATCCAC

TTTGCACTGGTACGTGTTGAT
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: a: ; b: T1DM; c: FGF21siRNA ; d: T1DM+FGF21siRNA

 1  

Figure 1  Echocardiography performance of mice

2.3   

( 2 A )

T1DM , 

( 2C), FGF21siRNA T1DM , 

( 2D),

FGF 21siRNA ( 2B)

Masson FGF21siRNA T1DM

( 2H) ( 2G)

( 2E) FGF21siRNA ( 2F)

 3  

        Table 3  Cardiac function of mice in each group     %

                                            EF                            FS

FGF21siRNA 

T1DM

T1DM+FGF21siRNA

: *P<0.05; T1DM ,
#P<0.05

92.920 2.521

89.327 0.380

84.439 3.275*

73.986 3.367#

63.969 5.184

57.644 0.6974

51.713 3.860*

41.832 2.896#

A: (HE 40); B: FGF21siRNA (HE 40); C: T1DM (HE 40); D: T1DM+FGF21siRNA (HE 40);

E: (Masson 40); F: FGF21siRNA (Masson 40); G: T1DM (Masson 40);  H: T1DM+FGF21siRNA

(Masson 40)

 2  

Figure 2  Cardiomyocytes morphology and collagen fibro proliferation

 2  

Table 2  Changes of body weight and blood glucose in mice

   
    

                                                        STZ                                                                    

                                                                                                                                                                 

FGF 21 siRNA

T1DM

T1DM FGF 21 siRNA

: , *P<0.05

22.60 0.98

23.06 1.17

23.73 3.01

23.11 1.85

  9.10 1.35

  8.82 1.66

20.10 2.20*

20.30 2.58*

28.57 1.85

29.38 2.02

21.40 0.82*

21.72 0.65*

  9.77 0.55

  8.28 2.15

24.17 4.73*

29.79 4.48*



4 Feb.2017,37(1)Laboratory Animal and Comparative Medicine

, *P<0.05

 3  FGF 21siRNA FGF 21 mRNA

Figure 3  Expression of FGF 21 mRNA in cardiac tissue of mice

   treated with FGF21siRNA

2.4   FGF21siRNA

, FGF21siRNA

FGF 21 mRNA (P<0.05)

FGF21siRNA FGF 21 mRNA ( 3)

2.5   βββββ/ααααα-MHC  Col I Col III ANP

T1DM

β/αMHC  ANP, Col I, Col III

 (P<0.05); T1DM+FGF21siRNA β/αMHC

ANP, Col I, Col III T1DM

(P<0.05); FGF21siRNA

(P>0.05)( 4)

3   

FGF21 , 

, , 

FGF21 [3] FGF21

DM [8], 

FGF21
[4] STZ DM

FGF21siRNA FGF21 mRNA

FGF21

T1DM ,

FGF21siRNA , 

FGF21siRNA

, T1DM

β/α-MHC ANP

, T1DM

ANP , β/α-MHC

FGF21siRNA ANP

β /α -MHC

FGF21siRNA

ANP β/α-MHC [10]

, 

, Col I Col III

T1DM Col I

Col III FGF21siRNA

FGF21siRNA

: FGF21siRNA

; 

 4  βββββ/ααααα-MHC  Col I Col III ANP

Table 4  Changes of βββββ/ααααα-MHC, Col I, Col III, ANP in cardiac tissue of mice

                                                          ANP                                  β/α-MHC                               Col I                                  Col III

FGF21siRNA 

T1DM

T1DM+FGF21siRNA

: , *P<0.05; DM , #P<0.05

0.024 0.008

0.031 0.006

  0.59 0.17*

  0.87 0.16#

0.011 0.005

0.012 0.003

0.124 0.037*

0.158 0.024#

  1.0 0

1.15 0.13

  2.9 0.26*

  4.2 0.3#

  1.0 0

1.12 0.2

  2.2 0.3*

  3.4 0.4#
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Reduction of Cardiac Function Induced by

FGF21siRNA in Type 1 Diabetic Mice

CHEN Cui1, MENG Zhe-ying1, ZHENG Yuan-yi1, Hu Bing1,2, SHEN E1,3

(1. Shanghai Jiaotong Univesity Affiliated No.6 Hospital, Shanghai 200233, China

2. Shanghai Institute of Ultrasound in Medicine, Shanghai 200233, China

3. Tong Ren Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200336, China)

[Abstract]    Objective    To investigate the effects of Fibroblast growth factor 21 (FGF21) siRNA on

cardiac function in type 1 diabetic (T1DM) mice and explore the mechanisms of actions. Methods     Sixteen

C57BL/6J mice were randomly divided into, control group and FGF21siRNA control group, sixteen

T1DM model mice were divided into T1DM group and T1DM + FGF21siRNA group, type 1 diabetes

was induced by STZ. Cardiac function was analyzed by echocardiography, morphological changes of

cardiomyocytes were observed by HE staining, collagen fiber was observed by Masson staining, the

expression of α-myocin heavy chain (α-MHC), β-myocin heavy chain (β-MHC), atrial natriuretic

peptide (ANP), type I collagen (Col I) and type III collagen (Col III) of myocardium were detected by

Real-time PCR. Results    The expression of α-MHC, β-MHC, ANP, Col I and Col III in myocardium

of T1DM mice treated with FGF21siRNA were increased compared to those of untreated ones. Cardiac

function, cardiomyocyte hypertrophy and collagen fiber proliferation of treated mice were worse than

those of untreated ones.  Conclusion    FGF21siRNA may contribute to cardiac  malfunction T1DM

mice, which may associate with the development of myocardial hypertrophy, myocardial fibrosis.

[Key words] FGF21siRNA; Type 1 diabetic (T1DM); Diabetic cardiomyopathy; Myocardial hypertrophy;

         Myocardial fibrosis
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6 PCR Western
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ND3 mRNA
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[ ] ; 2 ; ND3 ; PCR; Western blotting

[ ] Q95-33   [ ] A   [ ] 1674-5817(2017)01-0006-05
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2
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[SCXK( )2015-0009], 

[SYXK( )2013-0005]

1.2   

5

1.3   

: (BioSpec, ); 

(Eppendorf Centrifuge 5417R, Eppendorf, 

); Nanodrop 2000c(Thermo Scientific, ); PCR

(Applied Biosystems, ); Bio-Rad CFX96 manager

S y s t e m ;  

(Bio-Rad, )

: ( ); TRIzol Re-

agent (Invitrogen, ); 

( , ); 

(Fast Quant RT Kit) PCR

(SuperReal PreMix Plus, SYBR Green)(

, ); 

(Bicinchoninic Acid BCA) (

, ); ND3 (Abcam, )

1.4    RNA cDNA

5 , 

, 1 mL TRIzol Reagent

, TRIzol RNA[6]

RNA , RNase

RNA Nanodrop 2000c RNA

RNA

gDNase, 42 3 min

DNA, 

42 15 min, 95 3 min, 

cDNA , 

1.5   PCR

SSH ND3

Primer Premier 5.0 PCR 3

, ND3-1 ( 1) 5

β-actin ( 1)

 PCR Bio-Rad CFX96 manager

 1  ND3 PCR

Table 1  Primer sequence of ND3 and internal control genes for Real time-PCR

                                                                                                                                               /bp

β-actin

ND3-1

ND3-2

ND3-3

5'-GGAAATCGTGCGTGAC-3'

5'-TTGAAATCGCCCTAC-3'

5'-TATCCCTAACGCTAATT-3'

5'-TTTATTATCCCTAACGC-3'

5'-CCCAGGAAAGAAGGCT-3'

5'-TCATACGCAAGACCTAA-3'

5'-TGGTAGACGTGCAGAG-3'

5'-TGGTAGACGTGCAGAG-3'

186

115

175

199

System ND3 mRNA

PCR , 20 μL

: 2 Super Real PreMix Plus 10 μL,

0.6 μL, 0.6 μL, cDNA 1 μL,

RNase-Free H2O 7.8 μL : 95 15 min,

95 10 s, 59.1 30 s, 40

; 60 95 ,

0.5

1.6   Western blotting

5 , 

, BCA

30 μg SDS-PAGE

NC TBST

(25 mmol/L Tris-base 0.15 mol/L NaCl 0.05%

Tween-20 pH7.5) 5%

ND3 (1 1 000 ) 4 TBST

3 ( )

1 h TBST

5 GAPDH

1.7   

SPSS 16.0

t

P<0.05

2   

2.1   5 ND3

        mRNA 

(Control) , (DM)
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(Kidney) ND3 mRNA (

1) SSH

(Liver) (Muscle) ND3

(Brain)

mRNA , (Heart)

mRNA

2.2    5 ND3

Western blotting ND3 5

, 

,  PCR ( 2)

ND3

mRNA

ND3

3   

2 90% [7],

2

2

[8]

[9]

2

, ( F17

66% )

SSH

ND3

2
[10]

ND3
[11] 2

ND3 ND3

, ND3

Leigh

Leber [12]

A~E: ND3 mRNA β-actin

(n=6, *P<0.05, **P<0.01)

 1  ND3 5 mRNA

A-E: The relative mRNA expression levels of ND3 in 5 tissues (kidney, liver, muscle, brain and heart) between both

groups of gerbils. Results were normalized to the housekeeping gene β-actin(n=6, *P<0.05, **P<0.01)

Figure 1  mRNA expression level of ND3 in 5 tissues from control and diabetic gerbils
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A~E: ND3 1~6

7~12 (n=6, *P<0.05, **P<0.01)

 2  ND3 5

A-E: The relative protein expression levels of ND3 in 5 tissues (kidney, liver, muscle, brain and heart) between control and diabetic

gerbils. 1 to 6 are from control group, 7 to 12 are from diabetes group. Below the bands of gray scan, semi-quantitation of data shown

corresponding statistics determined by using Image J (n=6, *P<0.05, **P<0.01)

Figure 2  Protein expression level of ND3 in 5 tissues from diabetic and control gerbils

ND3

I β ND3

I

β ND3

2 [13]

ND3 mRNA

ND3 (P<0.01)
[14]

[15,16] [17]ND3

ND3

ND3 [18]

[19] ND3

2 ND3

[20] [21] ND2 C5178

A 2

I

ND3

mRNA

ND3

4

2
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Expression  of ND3 in 5 Tissues of Hereditary Diabetic Mongolian Gerbils

LI Yin-yin1, GONG Jing-jing1, WU Shao-liang3, LI Xiao-hong1, WANG Cun-long1, HUO Xue-yun1,

LU Jing1, LV Jian-yi1, LIU Xin1, GUO Meng1,2, LI Chang-long1, CHEN Zhen-wen1, DU Xiao-yan1,2

(1. School of Basic Medical Science; 2. Department of Laboratory Animal, Capital Medical

University, Beijing 100069, China; 3. The People’s Hospital of Linshu, Linshu 276700, China)

[Abstract]    Objective    To investigate the mRNA and protein expression level of NADH dehydrogenase

3(ND3) gene in 5 different tissues of diabetic gerbils, to understand the location and target tissue of ND3

in diabetic gerbil model. Methods    Six gerbils for control and diabetic groups were selected respectively.

The kidney, liver, skeletal muscle, brain and heart from each group were collected. The mRNA and

protein expression of ND3 were evaluated by Real time-PCR and Western blotting in both groups.

Results    The mRNA expression of ND3 in diabetic group was extremely significantly increased in

kidney, and significantly decreased in liver and skeletal muscle compared with those of control animal.

While it just showed decreasing tendency in brain and increasing tendency in heart tissue. The detection of

protein expression showed  that the protein level was consistent with mRNA expression in all tissues

except heart. Conclusions    The kidney may be the target tissue of ND3 in diabetic gerbil. In addition,

ND3 also exhibits effect in other 4 tissues of diabetic gerbil.

[Key words] Mongolian gerbils; Type 2 diabetes; ND3; Real-time PCR; Western blotting



Feb.2017,37(1)      11Laboratory Animal and Comparative Medicine

doi:10.3969/j.issn.1674-5817.2017.01.003

[ ] 2016-10-27

[ ] (2014C37009),

       (XTD201301)

[ ] (1979-), , : 

      E-mail: zwm@zcmu.edu.cn

[ ] (1963-), , , : 

      E-mail: cmli991@aliyun.com

Tamoxifen

Pkd1

, , , , , , 

( / , 310053)

[ ]        Tamoxifen Pkd1f/f:Cre 1(Pkd1)

    11 d Pkd1f/f:Cre Pkd1f/f Tamoxifen

, 7 d 14 d 21 d , 21 d

    7 d , 14 d 21 d

(P<0.01) 21 d       Tamoxifen

pkd1 , 

[ ] (PKD); ; ; Tamoxifen; 

[ ] Q95-33   [ ] A   [ ] 1674-5817(2017)01-0011-04

(polycystic kidney disease PKD)

Pkd1 f/f:Cre

Tamoxifen Pkd1f/f:Cre

Pkd1f/f:Cre

Pkd1f/f (

CREA) ( BUN)

1  

1.1   

Pkd1f/f:Cre

[SCXK( )

2013-0054] PCR DNA

3R

IVC

50%~70% : 22 1 15~20 /h

12 h 50 dB

[SYXK( )2013-0184]

1.2   

7020 , 

; HM 335E Microm ; Leica

ST501 Leica ; AP280

Microm ; AG204-

METTLER BUN :

07248/00002221, CREA :171036/50003007, 

: ( ) Tamoxifen

Sigma

1.3   Tamoxifen

11 d Pkd1f/f:Cre Pkd1f/f

T a m o x i f e n  1 0 m g / k g ,

(Tamoxifen )

1.4   CREA BUN

Tamoxifen 7 d 14 d 21 d,

, 3 000 r/min



12 Feb.2017,37(1)Laboratory Animal and Comparative Medicine

10 min 7020

CREA BUN

1.5   

Tamoxifen 21 d

CO2 , , , 

(= / )

1.6   

10%

24 h , , , , HE

PAS , 

1.7   

x   s CREA

BUN SPSS11.5 ANOVA

t P<0.05

2   

2.1   CREA

Tamoxifen 7 d, Pkd1f/f:Cre CREA

Pkd1f/f:Cre Pkd1f/f

(P>0.05); 14 d 21 d, Pkd1f/f:Cre

CREA Pkd1f/f:Cre Pkd1f/f

(P<0.01); CREA

Pkd1f/f:Cre Pkd1f/f

, Pkd1f/f Pkd1f/f

( 1)

 1  CREA

                                                                    Table 1  Serum CREA changes of mice                                                        μmol/L

        
    

                                                                                              Tamoxifen /d

                                                                             7                                                       14                                                         21

Pkd1f/f:Cre

Pkd1f/f:Cre

Pkd1f/f

Pkd1f/f

: Pkd1f/f , aaP<0.01; Pkd1f/f , bbP<0.01; Pkd1f/f:Cre ,
ccP<0.01; n=6; 

41.61 6.07

34.27 4.21

37.17 5.38

38.94 4.17

61.00 8.70aabbcc

36.86 6.01

36.41 3.94

38.73 4.99

74.83 8.14aabbcc

35.26 4.43

34.82 4.32

36.05 4.12

 2  BUN

                                                                       Table 2  Serum BUN changes of mice                                                        mmol/L

       
    

                                                                                              Tamoxifen /d

                                                                             7                                                       14                                                         21

Pkd1f/f:Cre

Pkd1f/f:Cre

Pkd1f/f

Pkd1f/f

8.89 0.87a

7.86 0.75

7.62 1.26

6.99 0.97

14.89 3.17aabbcc

  7.49 0.74

  7.91 0.87

  6.98 0.96

21.49 3.23aabbcc

  7.54 0.94

  7.45 0.66

  6.88 0.81

2.2    BUN

Tamoxifen 7 d, Pkd1f/f:Cre BUN

Pkd1f/f:Cre Pkd1f/f

(P>0.05), Pkd1f/f

(P<0.05) 14 d 21 d, Pkd1f/f:Cre

BUN Pkd1f/f:Cre Pkd1f/f

(P<0.01); 

( 2 )

2.3   

Tamoxifen 21 d, Pkd1f/f:Cre

Pkd1f/f:Cre Pkd1f/f

Pkd1f/f (P<0.01);

Pkd1f/f:Cre Pkd1f/f:Cre

Pkd1f/f Pkd1f/f

(P<0.01); 

( 3)

2.4   

Pkd1f/f:Cre Tamoxifen

1

( 1 A1 A2); 

, , 

, ( 1B1

C 1 )



Feb.2017,37(1)      13Laboratory Animal and Comparative Medicine
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Table 3  Body weight, kidney weight and organ coefficients of mice after 21 days induction

                                                             /g                                              /g                                            /%

Pkd1f/f:Cre

Pkd1f/f:Cre

Pkd1f/f

Pkd1f/f

11.7 1.4aabbcc

18.0 1.3

18.3 2.0

18.4 1.4

0.418 0.023aabbcc

0.205 0.015

0.221 0.042

0.224 0.028

0.036 0.03aabbcc

0.011 0.01
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0.012 0.01

 1  Tamoxifen 21 d

Figure 1  The pathological changes of kidney in mice after 21 days Tamoxifen induction

A1: Pkd1f/f:Cre B1: Pkd1f/f:Cre C1: Pkd1f/f Cre (HE 100)

A2: Pkd1f/f B2: Pkd1f/f C2: Pkd1f/f (HE 100)

( 1B2 C2)
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Pathological Change of Kidney in Pkd1 Knock-out  Mice

with Polycystic Kidney Induced by Tamoxifen

ZHOU Wei-min, ZHU Ke-yan, CHEN Fang-ming,

CAI Yue-qing, FANG Ming-sun, Qi Yue-han, CHEN min-li

(Laboratory Animal Research Center, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[Abstact]    Objective    To explore the change of kidney function of polycystic kidney disease (PKD)

mice before and after the knockout Pkd1f/f: Cre gene induced by Tamoxifen induction. Methods    The

Pkd1f/f:Cre transgenic mice, Pkd1f/f:Cre wild type mice aged on 11 days were induced by Tamoxifen,

the contents of serum creatinine and urea nitrogen were detected at 7 days, 14 days and 21days after

induction. The body weight, kidney weight and the kidney viscera coefficient were detected after 21 day.

Result    After 7 days induction, the contents of serum creatinine and urea nitrogen began to rise after

14 days and 21 days induction, the parameters were significantly increased (P<0.01) After 21 days induction,

the kidney coefficient of knocked out transgenic mice kidney coefficient was higher than that of wild

type mice. Conclusion     The renal function of Pkd1f/f:Cre transgenic mice were obviously changed by

Tamoxifen induction, the kidney of transgenic mice showed symptoms of a large number of vesicles.

[Key words] Polycystic kidney disease (PKD); Transgenic mice; Kidney function; Induction
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Effect of Lateral Ventricle Injection of Ganglioside Sodium

on Learning and Memory in Rats with Cerebral Palsy

YANG Feng-xiang, ZHANG Xiao-qiao, LUO Xiu-ling

(Department of Nerve rehabilitation Center, Taihe Hospital, Shiyan 442000, China)

[Abstract]    Objective    To study the mechanism of Ganglioside (GM) lateral ventricle injection on

learning and memory ability of rats with cerebral palsy, and to provide theoretical basis for clinical

treatment of cerebral palsy. Methods    Thirty-six SPF rats were randomly divided into blank control

group, model group and GM group. The model group and GM group were randomly divided into the

model group and the SD group. After modeling, 1 days and 10, 20, 30 days with the brain localiza-

tion of rat instrument by rat intracerebroventricular injection of GM administered after modeling

and administration after the water maze experiment instrument to explore, navigation, suspension

and slope experiments comparing the ability of learning and memory of rats and exercise the ability

to change space. And using the ELISA method for the determination of acetylcholine in hippocampus

(Ach) and orbital venous blood acetylcholinesterase (AChE) activity. Determination of brain tissue

and calmodulin dependent protein kinase II (CaMKII) and calmodulin (CaM). Results     Compared with

the model group, the rats in group GM after treatment, the time of finding the platform and slope

experiment time was significantly shortened, suspension time, the first quadrant and the residence time in

the voyage prolonged; positioning latency, swimming distance shortened, the Ach level was decreased,

and AChE activity was increased. the brain tissue of liquid CaMK and CaM increased (P<0.05).

Conclusion    In rat cerebral palsy model, GM could inhibit the synthesis of CaMKII and CaM, reduce

hydrolysis of neuronal calcium protein and calcium influx. By blocking the signaling pathway of CaMKII,

GM treatment increases the activity of Ach, reduces brain damage caused by cerebral ischemia and

hypoxia, thus promoting repair and regeneration of lesioned nerves and subsequently learning and memory.

[Key words] Ganglioside sodium; Acetylcholine; Calmodulin dependent protein kinase II(CaMKII);

        Calmodulin(CaM); Space exploration experiment; Learning and memory
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Establishment of  Nonalcoholic Fatty Liver Fibrosis Model

and Expression of Inflammatory Factors in Mice

YANG Hua1, ZHAO Ya-Juan2, OU Qiang2

(1. Shanghai Public Health Clinical Center, Shanghai 201508, China;

2. Eighth People’s Hospital of Shanghai, Shanghai 200235, China)

[Abstract]    Objective     To establish the  non-alcoholic fatty liver fibrosis model in mice and observe

the pathological changes and the expression of inflammatory factors. Methods    Twenty male C57BL/6J

mice were randomly divided into control group and model group. The mice in control group were fed

with methionine and choline-supplement(MCS) diet, and the model group were fed with methionine

choline deficiency (MCD) diet. The mice were weighed and sacrificed at after 8 weeks feeding. The histo-

pathological changes in liver were observed. The level of serum aspartate aminotransferase (AST),

alanine aminotransferase (ALT), cholesterol (TC), triglyceride (TG), tumor necrosis factor -α (TNF-α)

and interleukin (IL-6 ) were detected. Results    The body weight of mice in the model group decreased

significantly at the end of the study. Severe hepatic steatosis, liver cell edema, visible focal necrosis and

focal lymphocytic infiltration, interface hepatitis, periportal enlargement, hyperplasia of fibrous tissue were

observed.The scores of liver inflammation activity and fibrosis score in model group were significantly

higher than those in control group (P<0.01).The level of serum ALT AST TNF-α IL-6 were

significantly higher in the model group than that of control group (P<0.01). Conclusion     After feeding

mice with MCD diet feeding for 8 weeks, non-alcoholic fatty liver fibrosis model of mice was successfully

induced. The modeling method was simple, rapid, and with has high survival rate. It is suitable for the

pathogenesis and drug intervention study of nonalcoholic fatty liver fibrosis.

[Key words] Non-alcoholic fatty liver Fibrosis; Methionine choline deficiency(MCD); C57BL/6J mice;

       Inflammatory factors
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1  SLAC 9 SNP

Table 1  The SNP genotyping of 9 inbred strains from SLAC

SNP        C57BL/6         FVB          C3H/He          BALB/c         DBA/2           DBA/1            CBA            SJL/J           NOD
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 2  BK 7 SNP

Table 2  The SNP genotyping of 7 inbred strains from BK

SNP           C57BL/6              FVB                   C3H/He                 BALB/c                DBA/2                 CBA                129S1
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: * SLAC CBA ; ** SLAC C57BL/6
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 1  SLAC BK CBA a10 a11

Figure 1  The sequencing of the a10 and a11 in CBA from SLAC and BK

 3  2 SNP

Table 3  The SNP genotyping of 2 inbred strains as double blind
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 The Single Nucleotide Polymorphism Genotyping

of Inbred Mice from Shanghai

HAN Lin1, XIE Jian-yun2, YANG Fei3, HU Ying3, TIAN Li-li2, BAO Shi-min1

(1. Shanghai SLAC Laboratory Animal Ltd.Co., Shanghai, 201615;

2. Shanghai Laboratory Animal Center, Shanghai, 201203;

3. Fu Dan University, Shanghai, 200433)

[Abstract]    Objective    To analyze the single nucleotide polymorphism (SNP) genotyping of inbred

mice from Shanghai. Methods    44 SNP loci on 21 chromosomes of 10 inbred mice strains from 2

laboratory animal companies of Shanghai were detected by the PCR-LDR genotyping panels, and the

other 2 inbred mice strains were selected as the double blind samples for verification. And discrepancy

locus were verified by sequencing. Results    The SNP genotyping results of all the samples from the

same inbred mice strains were homomorphism, but 6 inbred mice strains from different populations

(BALB/c, FVB, DBA/2 and C3H/He) were polymorphism with 7 and 2 discrepancy locus respectively.

The sequencing results to verify the discrepancy locus were the same as the SNP genotyping results.

Conclusions    The SNP genotyping was very stable and consistent in inbred mice strains from the same

population in Shanghai, and the SNP genotyping of the same inbred mice strains from different

populations was polymorphism.

[Key words] Inbred mice; Genetic monitoring; Single nucleotide polymorphism (SNP) genotyping
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P1

P2

P3

P4

TCCAACTCTCACTGACTCTGCT

GGAAGTCATAGTGCGTTTGG

CTGCTTTCATTTCTGAGTCTGT

GACTTCAGCTCGTCATCTTGT

VP2

VP2

NS1

NS1

317 bp

226 bp

( 1 )

1.4    DNA

DNA/RNA

DNA

ATCC H-1 KRV

RMV RPV

MVM (Poly)

1.5    PCR

Takara Premix Ex-Taq PCR

, 20 μL, Premix Ex-Taq 10 μL

P1/P2( 0.5 μL, 0.25 μmoL/L)

P3/P4( 0.5 μL, 0.25 μmoL/L), DNA

2 μL  6 μL

PCR : 94 5 min; 94 

30 s 54 30 s 72 30 s; 

35 ; 72 5 min

1.6    

PMD-19T

1 107 /μL 1 101

/μL PCR

1.7    

PCR 5 μL 1.5%

2   

2.1   PCR

1

P1/P2, P3/P4 PCR

RPV RMV 

MVM

1~5 , 1: , 2: ,

3: , 4: , 5: MVM ; 6: RPV

RMV , 7: RPV , 8: RMV , 9: KRV , 10: H-1

, M: 100 bp Ladder Marker

 1  PCR

Figure 1  Electrophoresis of dual PCR

2.2   PCR

4

( 2 4) RMV

PCR

10 /μL RPV

100 /μL RPV RMV

1 000 /μL

2.3   

23

DNA/

RNA ( 2) : 
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M: DL2000 Marker; 1~7: 1 107 /μL

1 10 /μL ; 8: 

 2  RMV

Figure 2  Sensitivity analysis of RMV single template

M: DL2000Marker; 1~7: 1 107 /μL

1 10 /μL ; 8: 

 3  RPV

Figure 3  Sensitivity analysis of RPV single template

M: DL2000Marker; 1~7: 1 107 /μL

1 10 /μL ; 8: 

 4  PCR

Figure 4  Sensitivity analysis of dual PCR

PCR 226 bp

H-1 KRV RMV

PCR

RMV H-1 KRV RMV

RPV [5]

3   

PCR 
[4,6,7]

4 PCR

4

PCR

RPV VP2

3 (H-1 KRV RMV) NS1

91 bp

10 100 /μL

1 000 /μL

PCR

:

[1]    Besselsen DG, Besch-Williford CL, Pintel DJ, et al. Detection

of H-1 parvovirus and Kilham rat virus by PCR[J]. J Clin

Microbiol, 1995, 33(7):1699-1703.

[2]   , , , . ELISA

IEA HI [J]. , 1993, 13(3):132-

134.

 2  

Table 2  Detection of clinical sample

                                H-1/KRV/RMV                           RPV

  7

16

30.4%

  1

22

4.5%
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Development of Dual PCR for Detection of Rat Parvovirus

RAO Dan, ZHU Yu-jun, WU Miao-li, YUAN Wen, WANG Jing, YIN Xue-qin, CONG Feng,

LIAN Yue-xiao, HUANG Bi-hong, XU Feng-jiao, LIU Xiang-nan, LIU Zhu-hong,

HUANG Ren, ZHANG Yu, GUO Peng-ju

[Abstract]    Objective     To establish a PCR method for rapidly detecting rat parvovirus. Methods     According

to the characters of nucleotide sequence of rat parvovirus, a dual PCR was developed to differentially

detect RPV and other three rat parvovirus (H-1/KRV/RMV). A pair of primers amplifying VP2 gene were

applied to exclusively amplify RPV while another pair of primers targeting the NS1 gene was designed for

specific amplification of H-1, KRV and RMV primer. Result    Rat parvovirus were screened without

detecting minute virus of mice which had high nucleotide homology with rat parvovirus and also negative

for three other microorganism pathogen. Sensitivity tests showed that the minimum detectable

concentration was as low as 1 000 copies μL. When dual PCR combined with sequencing were applied

to detect 23 clinical samples, seven samples detected were RMV positive including one coinfected with

RPV. Conclusion    The dual PCR was verified to be specific and sensitive which could be used as a

reliable method to screen rat parvovirus.

[Key words] Rat Parvovirus (RPV); H-1; KRV; RMV; Dual PCR
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   1, 2, 1, 1, 2
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[ ]        (CY) BALB/c

    BALB/c CY 40 mg/kg CY 60 mg/kg

5 CY 60 mg/kg-2 3

T B

    ; 

60 mg/kg ; CY 3

    CY BALB/c 60 mg/kg

CY 40 mg/kg; 3

[ ] (CY); ; ; 

[ ] Q95-33   [ ] A   [ ] 1674-5817(2017)01-0036-04

(cyclophosphamide, CY)

CY
[1]

CY

1  

1.1   

SPF BALB/c 32 11~12

[SCXK

( )2013-0002]

1.2   

CY( 04131204), 

; 0.9% ( B14070303),

; CD3e-PerCP( 5079796)

C D 4 - F I T C ( 5 0 4 0 5 7 9 ) C D 8 a - P E (
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( 5329646) CD69-APC( 3207812)

C D 8 0 - P E ( 3 2 3 4 8 3 3 ) C D 8 6 - A P C (

4076926) IFN-γ-APC( 5245918) IL-4-PE(

 5119577) Transcription Factor Buffer Set(

5275574) (  4189857) (

 4098726); Leukocyte Activation Cocktail(

5215748) BD ; (

NAA1316) (  NYB0814)

; RPIM-1640 (

1687968) life technologies ; LPS(

025M4040V) Con-A(  SLBN0358V)

Sigma ; CFSE (  E10114-

1641) eBioscience ; CCK-8



Feb.2017,37(1)      37Laboratory Animal and Comparative Medicine

(  20160325), 

Accuri C6 , BD ; L535R-1

, ; Genius 3

, ; Ascent

1.3   

1.3.1        BALB/c

CY40 mg/kg CY60 mg/kg

CY60 mg/kg -2 , 8 , 

CY, 3 d CY60 mg/kg -2

3

3 5

1.3.2      

[= (g)/ (g)][2]

1.4    

x  s  SPSS 13.0

, P<0.05

2   

2.1   60 mg/kgCY 40 mg/kg

BALB/c

 1  CY

 Table 1  The effect of different dosages of CY on immune

    organ coefficient of immunosuppressed mice model

                                                 

CY 40 mg/kg

CY 60 mg/kg

CY 40 mg/kg

CY 60 mg/kg

: , *P<0.05, **P<0.01; CY 40 mg/kg

,  #P<0.05; n=4,

0.293 0.041

0.168 0.033**

0.116 0.059**

0.156 0.048

0.092 0.012*

0.136 0.026#

0.442 0.051

0.323 0.060

0.361 0.103

0.370 0.054

0.332 0.090

0.218 0.040*

 2  CY

Table 2  The effect of different dosages of CY on blood routine examination of immunosuppressed mice model

                                                                RET/%                                     WBC/109 L-1                                                  MONO/%

CY40 mg/kg

CY60 mg/kg

CY40 mg/kg

CY60 mg/kg

: , *P<0.05, **P<0.01; CY 40 mg/kg , ##P<0.01

5.19 1.17

2.45 0.82*

1.89 2.06*

4.78 0.57

1.02 0.24**

0.45 0.09**##

10.78 1.39

  7.43 0.71*

  8.49 1.76

  7.97 0.33

  6.10 0.85**

  5.53 0.69**

  7.7 1.0

  7.5 0.1

  6.3 4.5*##

  7.2 1.3

11.5 0.7

14.0 4.5*

 3  CY

Table 3  The effect of different dosages of CY on immunocytes of immunosuppressed mice model

                           NK /%       B /%      CD19+/%               CD80+CD3-/%       CD3+/%

CY40 mg/kg

CY60 mg/kg

CY40 mg/kg

CY60 mg/kg

7.06 2.81

3.62 1.70

2.81 1.02*

7.44 0.73

3.72 0.23**

4.10 0.15**

506 177

252 91*

220 28*

498 49

215 72**

165 48***

44.65 1.91

25.42 4.01**

23.63 5.98**

41.03 1.77

26.00 1.39**

14.73 1.65**##

1.03 0.15

1.13 0.15

1.58 0.33*

1.20 0.14

1.50 0.17

1.60 0.20*

37.60 11.98

63.20 7.49*

72.05 13.67**

32.83 12.71

64.98 5.60**

78.90 2.47**##

60 mg/kg CY

60 mg/kg CY

( 1) (RET%)

(WBC) (MONO%)

(P<0.05)( 2); NK

B CY

( 3)

2.2    3

        5

3 60 mg/kg CY-2

(

0.170 0.030 0.186 0.027 0.189 0.012
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0.156 0.021)

3 WBC[ (3.47 0.48)  109/L (2.20 0.53)

109/L] RET%( 0.31 0.03 0.43 0.02)

CD4+/CD8+

3 Th1 Th2

; T

B

( 4)

3   

;

RET
[3]

; NK

[4]; 

T

T ;

CD4+CD25+Treg(regulatory T cells, Treg)

T B
[5,6] Foxp3 Treg

[7], CD4+Th 

Th1 Th2 , IFN-γ

Th Th1, ; IL-4

Th Th2 [8]

; 

CY

[9]

CY

200 mg/kg CY

, 4

40 mg/kg CY

5

CY

 4  3

Table 4  The immunocytes of immunosuppressed mice model tested at 3 days after the last administration

   CD4+/CD8+    IFN-γ/CD4+         IL-4/CD4+             CD3+/%    CD3+CD69+/%    CD80+ CD3-/%    CD86+CD3-/%

  

  

: 3 CY 60 mg/kg , #P<0.05, ##P<0.01

5.98 0.92#

3.95 1.32

0.18 0.06##

0.23 0.08#

0.07 0.02##

0.12 0.06#

48.50 8.95##

50.25 4.43##

1.88 0.13##

1.95 0.19#

1.83 0.53

2.08 0.38

1.33 0.26#

1.48 0.63#

          3

                               CD4+/CD8+              CD4+CD25+/%            CD4+Foxp3+/%               IFN-γ/CD4+                IL-4/CD4+

CY  40 mg/kg

CY 60 mg/kg

CY 40 mg/kg

CY 60 mg/kg

: , *P<0.05, **P<0.01; CY 40 mg/kg , #P<0.05, ##P<0.01

1.85 0.38

2.33 0.63

3.21 0.95

1.44 0.36

1.80 0.39

3.03 0.46**

11.50 3.21

  4.50 0.44**

  3.13 0.93**

  7.50 2.79

  4.90 1.50

  4.05 0.91

21.37 3.77

  7.73 1.26**

  4.53 0.97**#

14.30 3.35

  9.25 1.12*

  6.53 1.61**#

0.44 0.09

0.33 0.04

0.32 0.02*

0.45 0.01

0.42 0.07

0.39 0.10

0.28 0.07

0.26 0.06

0.23 0.05

0.37 0.09

0.36 0.19

0.31 0.08
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Effect of Different Factors on Cyclophosphamide

Induced Immunosuppression Mice Model

SONG Ying1, GUO Ya-juan2, HUANG Ming-qian1, LIANG Jin-qiang1, HUANG Zhi-ying2

(1. Laboratory Animal Center, Sun Yat-sen University, Guangzhou 510006, China;

2. School of Phamaceutical Sciences, Sun Yat-sen University, Guangzhou 510006, China)

[Abstract]    Objective    To investigate the different dosages of cyclophosphamide (CY) and endpoint-

detection on the effects of immunosuppression model. Methods    BALB/c mice were divided into 4

groups randomly: negtive control group (A), CY 40 mg/kg group (B), CY 60 mg/kg group (C), which

were all tested at 5 days  after the last administration, and CY 60 mg/kg group-2 (D) was tested at 3 days

after. The animal’s body weight was measured every day, hematological parameters and immune organ

index were detected when the experiments finished, as well as immune function was mediated by T or B

lymphocytes testing. Results    The different doses of CY and endpoint-detection have impact on the

immunosurpression effect. 60 mg/kg CY has stronger immunosurpression effect when tested at 5 days

after the last administration. The alteration of immune indicators were more obervious when tested at 3 days

after the last administration compared with 5 days at the dosage of 60 mg/kg CY. Conclusion     Dosages of

CY and endpoint-detection have impact on immunosuppressed mice model. 60 mg/kg CY is more effective

than 40 mg/kg CY, and the results are better when 3 days after the last administration is chosen as the

endpoint-detection.

[Key words] Cyclophosphamide (CY); Endpoint-detection; Immunosuppression; Mice model
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Improvement on Tail Tip Bleeding Model in Mice

TIAN Jing, CUI Qing-hua, GUO Ping, ZHANG Zhi-xiao, FENG Zi-liang, ZHENG Ying, FAN Quan-shui

( Institute of Military Medical, Chengdu Military Region’s Center for

Disease Control & Prevention, Kunming 650032, China)

[Abstract]    Objective    The application of tail tip bleeding model in mice was explored to evaluate the

hemostatic activity of some coagulation components. Method     This tail tip bleeding model improved to

be used as a trauma model in the aspect of coagulant evaluation was compared with the traditional

operation process. The new method was established for fast quantitative detection of the blood loss and

decided the bleeding time from the starting point when the tail was cut off to the end point when the blood

loss was less than 1 μL in two minutes intervals. Saculin approved as a coagulant drug on sale in

domestic market was used to verify the effectiveness of this assay. The sensitivity between coagulate

time and blood loss (or bleeding time) is also compared in mice. Results     The advanced tail tip bleeding

model in mice can quantitative analysis blood loss and bleeding time in order to reduce the personal error

to a great extent. This model is easy to use and can simulate the process of trauma properly.

Conclusion    The tail tip bleeding model in mice can reflect the action of the coagulant drug sensitively,

which is a useful tool for screening and assessment of coagulants.

[Key words] Tail tip bleeding model; Mice; Simulated trauma; Blood loss; Bleeding time
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[5]

[6]
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26 
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1.5 mL 80 

1.4.2      

ECG-1106L Vet
[11] G3C

[12]

1.5    
[9 ,10 ]

1.6    

x  s SAS9.1

t (

)

P<0.05

2   

2.1    

( N A ) 5

(5-HT) (P<0.01), 

(DA) (P<0.01)( 1)

2.2   

 1  

      Table 1  The serum monoamine neurotransmitters

                     measurement of female Macaca fascicularis

                                                                   

NA/ng L-1

5-HT/ng L-1

DA/ng L-1

: , *P<0.05, **P<0.01; n=9; 

    102.1 22.56

1423.53 276.92

    87.31 19.01

  121.31 15.34**

1628.26 313.85**

    68.43 10.31**

 3  

Table 3  The blood pressure of female Macaca fascicularis

 
                                             /mmHg                                                                           /mmHg

                                                                                                                                                                            

  1

  2

  3

  4

  5

  

120.33 16.85

132.00 23.64

132.11 20.20

129.22 18.55

129.67 11.47

128.67 18.25

128.22 7.79

128.89 13.59

126.78 10.29

129.11 5.62

129.33 13.18

128.47 10.10

54.67 8.22

59.56 13.76

63.00 11.32

65.22 11.61

76.00 11.39

63.69 13.03

82.56 7.86

72.11 17.72

84.89 7.20

84.44 11.17

86.22 7.66

82.04 11.74**

(P<0.01) PR QT

(P<0.05) ( 2)

2.3   

(P<0.01)

( 3 )

2.4   

(P<0.05)( 4)

3   

NA DA 5-HT

3

 2  (II )

Table 2  The ECG parameter of female Macaca fascicularis

  (lead )

                                                                    

/ min-1

PR /ms

P /ms

QRS /ms

VAT /ms

T /ms

QT /ms

QTc /ms

P /mV

Q /mV

R /mV

S /mV

ST /mV

T /mV

247.73 15.97

  52.51 20.64

  37.44 22.04

170.51 142.56

  53.56 58.74

  34.71 10.29

178.55 55.37

361.68 110.72

    0.03 0.08

0.13 0.12

    0.54 0.30

0.10 0.13

0.03 0.09

    0.00 0.14

223.09 22.55**

  62.36 20.41*

  39.44 14.61

162.09 109.82

  60.91 66.99

  33.96 8.63

209.31 41.56*

401.58 74.95

    0.03 0.08

0.16 0.17

    0.48 0.29

0.10 0.16

0.01 0.12

    0.01 0.15
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 4  

Table 4  The emotional observation score of female Macaca

  fascicularis
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23.3
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β2 α

α
; 

5-HT

:  

5-HT 5-HT
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DA DA
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DA DA
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) , 
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Effects of Single Caged and Social Feeding on

Emotion of Female Macaca Fascicularis

LI Wei1, JIN Yi1, XING Zheng-hong1,2, CHEN Guo-qiang1,2

(1. Sino-British SIPPR/BK Laboratory Animal LTD., Co,Shanghai 201203,China;

2. Shanghai Laboratory Animal Research Center, Shanghai 201203, China)

[Abstract]    Objective    To understand the differences on serum monoamine neurotransmitters (5-

hydroxytryptamine, norepinephrine, dopamine)  in single caged and social group female macaca fascicularis

and ECG, blood pressure which were associated with the emotion, explored the influence of living

environment on the emotion of macaca fascicularis. Methods     Nine female macaca fascicularis at the

age of 4-6 years old were singly raised in cage at the first 5 months, and group raised in next 5 months.

The ECG, blood pressure, norepinephrine (NA), dopamine (DA), 5-hydroxytryptamine (5-HT) were

measured,daily facial expressions also were recorded. Results    During the whole experiment, the

indexes of ventricular rate, PR interval, QT interval, serum monoamine neurotransmitter (NA, 5-HT and

DA) and diastolic pressure; value were compared between groups difference significant (P<0.05 or

P<0.01). Anger and anxiety score in single caged stage were significantly higher than in group

phase (P<0.05), but sexual behavior, activity and happiness score were lower (P<0.05). Conclusion     The

macaca fascicularis was more suitable for the breeding of group,during long-term single caged feeding,

it could have a greater impact on the serum monoamine neurotransmitters and some indicators of ECG,

blood pressure,and were prone to a variety of negative emotions.

[Key words] Macaca fascicularis; Female; Emotion; Biogenic monoamines; ECG; Blood pressure
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1980
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, , , 

1.2   

1.2.1         

, 

, 

1.2.2    : 

: 

1.2.3    [2]     

Excel

 1  

Table 1  Reproductive performance of three breeds in female minipigs

                                                                                                                                          

/d

/ d

/ d

/ h

/ d

/

/

/kg

/%

: , , *P<0.05; , #P<0.05; n=10

138.80 16.67

167.00 5.61

  21.40 0.77

  73.20 3.82

113.90 0.88

    7.50 1.58

    7.10 1.66

    4.72 0.93

       92 11

135.60 165.30

165.70 9.94

  21.80 0.89

  74.10 2.23

113.55 0.90

    8.10 1.37

    7.60 1.71

    4.43 2.25

       91 6

140.80 26.34

174.50 14.63

  21.80 0.79

  74.00 2.58

113.70 0.95

    6.60 1.71#

    5.70 1.83

    3.97 1.04

       85 13#

SPSS16.0

1.3   

Excel

, SPSS16.0

, P<0.05

2   

2.1   

(P<0.05)

2.2   

0.91(P<0.01);

 2  

      Table 2  Genetic correlation coefficient analysis of

                     reproductive traits in female Bama minipig

                      

                  (X1)             (X2)               (Y1)            (Y2)

 X1

 X2

 Y1

 Y2

1.00 0.91

1.00

0.90

0.84

1.00

0.17

0.44

  0.02

  1.00

0.90(P<0.01)

Y1=0.503X1+1.152; 

0 .84 ( P<0 .01 ) ,  

Y1=0.497X2+0.997; 

Y1=1.026+0.423X1 0.093X2; 

0.02( 2)

0.98(P<0.01); 

0.92(P<0.01), Y1=0.750X1 0.850; 

0.89(P<0.01), 

Y1=0.860X2 2.080; 

Y1= 0.436+0.948X1 0.238X2;

0.53

( 3 )

0.90(P<0.01); 

0.44, Y1=0.534X1+0.926; 

0.93(P<0.01), 

Y1=0.519X2+0.665; 
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 3  

       Table 3  Genetic correlation coefficient analysis of

                      reproductive traits in female Guizhou minipig

                      

                  (X1)             (X2)               (Y1)            (Y2)

 X1

 X2

 Y1

 Y2

1.00 0.98

1.00

0.92

0.89

1.00

0.34

0.36

0.53

1.00

Y1=0.601+0.296X1+0.258X2; 

0.39

( 4 )

 4  

       Table 4  Genetic correlation coefficient analysis of

                      reproductive traits in female Banna minipig

                      

                  (X1)             (X2)               (Y1)            (Y2)

 X1

 X2

 Y1

 Y2

1.00 0.90

1.00

0.93

0.90

1.00

0.44

0.53

0.39

  1.00

2.3    

(P<0.05)

; 

, ( 5)

3   

 5  

Table 5  Reproductive performance of three breeds in male

              minipigs

        /d         /d        /kg

: , , *P<0.05

  91.30 12.89*

  86.60 18.09*

105.40 14.39*

190.60 17.49

187.70 11.41

180.40 26.36

26.72 3.38

29.59 1.38

29.88 4.56

[3,4] [5]

[6]

[7]

1

[8-10]

[2,3], 

[11]

, [12]

(P>0.05)

(P>0.05); 
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Reproductive Performance of Three Breeds of Minipigs

YANG Li-chang1, ZHOU Wen-bing1, DING Jun1, ZHOU Xin-chu2, XIE Dong1, YANG Wei-min1

(1. Shanghai Chempartner Co. Ltd, Shanghai 201203, China

2. School of Agriculture and Biology, Shanghai Jiaotong University, Shanghai 200240, China)

[Abstract]    Objective    To determine the reproductive performance of Bama minipigs, Guizhou

minipigs and Banna minipigs reared in Shanghai. Method    The data of reproductive performance of

Bama minipigs, Guizhou minipigs and Banna minipigs such as puberty age, sexual mature age, breeding

age, and so on were combined from farm and laboratory, and then compared the results with one-way

ANOVA among three breeds. Result    Among ten reproductive parameters of female Bama minipigs,

Guizhou minipigs and Banna minipigs, litter weight at birth and survival rate at weaning between Guizhou

minipigs and Banna minipigs were significant different (P<0.05). Sexual mature age among the three

breeds of minipigs (Bama, Guizhou and Banna minipigs) were significant different (P<0.05); breeding

age among the three breeds of minipigs were close, and average body weight at breeding of Bama

minipigs was lightest and Bana minipigs was heaviest. Conclusion    Determination of the reproductive

performance of Bama minipigs, Guizhou minipigs, and Banna minipigs will provide the basis data for

genetic breeding of minipigs and background data for laboratory animals industrializing.

[Key words] Bama minipigs; Guizhou minipigs; Banna minipigs; Reproductive performance
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, 

SD

; 

, 

, 

, 77.5% 97.5%

92.5% 82.5% 80.0%; SD

 1  

                                              Table 1  urinary electrolyte indicators in Meriones meridianus                                 mmol/L

                  n                                                           K+                                                            Na+                                                              Cl-

  9

10

10

11

68.78 5.87

63.34 9.02

72.82 8.05

65.48 11.95

79.25 20.92

68.78 17.05

80.58 19.48

88.77 14.76

121.75 26.85

112.32 21.58

141.61 22.79

123.51 26.48

, 

, 77.5% 90.0% 97.5%

90.0%

2.5   

K+ Na+ Cl- 1, 

(P>0.05)( 1)

3   

, , , 

, ; 

; 
[10-12]

, 

[13], 
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, ; , 

;

, , 

; , , 

; , , , 

, K+ Na+ SD
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, , , 

, 

[14]
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[2]   . [M]. : ,

1992:140-143.

[3]   . [J]. ,

1998, 27(2):180-187.
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[J]. , 2001, 12

(3):215-217.
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[J]. 
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Establishment of Urine Collection Method and Determination of Some

Biochemical Indexes for Meriones Meridianu in Xinjiang

XU Yi-mei1, SHI Shen1, LUO Yun1, YAN Shun-sheng1, ZHAO Hong-qiong2, LIAO Li-fu1

(1. Xinjiang Laboratory Animals Research Center, Xinjiang 830002, China;

  2. Xinjiang Agricultural University, Xinjiang 830002, China)

[Abstract]    Objective    To establish the method for urine collection, detect and analyses the urine

biochemical and electrolyte index of Meriones meridianus in Xinjiang area, and compare the index with

SD rats. Methods     Wild Meriones meridianus was reared in the laboratory for three months, to adapt

to the laboratory artificial rearing conditions. The urine of selected 40 Meriones meridianus and 40 clean

grade SD rats was collected using simple urine collection cage to analyze urine biochemical parameters

and electrolyte index. Results    The amount of urine of Meriones meridianus and 1.5 months aged SD

rat in 24h was 3-3.5 mL and 8-10 mL respectively.  The urine of Meriones meridianus and SD rat’s was

yellow, transparent, odor of ammonia by visual observation. The pH of Meriones meridianus’s urine was

7.80 0.40, urine specific gravity was 1.011  0.005. The pH of SD rats’s urine was 7.12 0.03,

urine specific gravity was 1.018 0.003. The results of biochemical test showed that the most of

Meriones meridianus and SD rats are negative, but there were individual animal samples with different

degrees of positive. All urine electrolytes showed no significant difference between the negative index of

Meriones meridianus (P>0.05), the urine electrolytes showed no significant difference between male and

female (P>0.05). Conclusions    The results provided basic biological information and research on

Meriones meridianus as experimental animal.

[Key words] Meriones meridianus; Urine; Biochemical detection; Electrolyte; Urine collecting cage



Feb.2017,37(1)      59Laboratory Animal and Comparative Medicine

doi:10.3969/j.issn.1674-5817.2016.06.013

, , , , , ,    

( ,  067000)

[ ]            72

A B

A B 10 mm A 1 mm

B

    

A B 12 4     

X

[ ] ; ; ; ; ; ; 

[ ] Q95-33   [ ] A   [ ] 1674-5817(2017)01-0059-05

[ ] 2016-07-22

[ ] (201422036)

[ ] , ,  

                     E-mail: kongqingzhu0314@163.com

[ ]    , , 

        E-mail: 792027135@qq.com

[1]

[2]

10

[3] ,

[4]

 

1  

1.1   

4~6 72

1.5~2.5 kg, [SCXK

( )2015-0100], [SYXK( )

20014-0012]

A B

2 4

1.2    
[5-7]

40 3%

 1.0 mg/kg

0.5%



60 Feb.2017,37(1)Laboratory Animal and Comparative Medicine

1.5 mm

( 1 )

A

10 mm ( 1 )

1 mm

; B 10 mm

5% ,

( 1 )

40 3 d

2 5%

1.3   

4 8 12

X 4 8 12 8

 0.3 cm, 

, 5 μm , HE , 20 20

2   

2.1   

3 d

2.2   X

4 ( 2A) A

B ( 2B 2C)

8 A B

( 2D 2E) 12 B 1

( 2F 2G)

2.3   

4

( 3A) A B ( 3B

3C); 8 , A B

( 3D 3E) 12

A B (

3 F 3 G )

3   

;  

; [8]

10 [2]

3 3

4

[9]

[10-12]

Brownlow [13]

 ,

 ,

 ,  2 mm

8 X

Eckardt [14]

Brownlow

B



Feb.2017,37(1)      61Laboratory Animal and Comparative Medicine

 2  

A B C D

E F G

A B C D

E F G

+ 4

 3  

 1  ( ) ( ) ( )



62 Feb.2017,37(1)Laboratory Animal and Comparative Medicine

[15-17]

: 1)

2)

, , 

[1]   , , , . 

[J]. , 2012, 6(6):602-606.

[2]   , , , . 

[J]. , 2012, 27(1):34-36.

[3]   Zhang M, Wang G, Zhang H, et al. Repair of segmental long

bone defect in a rabbit radius nonunion model: comparison

of cylindrical porous titanium and hydroxyapatite scaffolds.

[J]. Artif Organs, 2014, 38(6):493-502.

[4]   , , , . 

[J]. , 2012(3):230-232.

[5]    Tawonsawatruk T, Kelly M, Simpson H. Evaluation of native

mesenchymal stem cells from bone marrow and local tissue

in an atrophic nonunion model[J]. Tissue Eng Part C Methods,

2013, 20(6):524-532.

[6]    Wang L, Qin L, Cheung WH, et al. A delayed bone-tendon

junction healing model established for potential treatment of

related sports injuries[J]. Br J Sports Med, 2010, 44(2):

114-120.

[7]    Kaipel M, Schützenberger S, Hofmann AT, et al. Evaluation

of fibrin-based gene-activated matrices for BMP2/7 plasmid

codelivery in a rat nonunion model[J]. Int Orthop, 2014, 38

(12):2607-2613.

[8]   , , , . [M]. : 

, 2013:634-635.

[9]   Hsu TL, Chiu FY, Chen CM, et al. Treatment of nonunion of

humeral shaft fracture with dynamic compression plate and

cancellous bone graft[J]. J Chin Med Assoc, 2005, 68(2):73-

76.

[10] Zhang M, Wang G, Zhang H, et al. Repair of segmental long

bone defect in a rabbit radius nonunion model: comparison

of cylindrical porous titanium and hydroxyapatite scaffolds

[J]. Artif Organs, 2014, 38(6):493-502.

[11] Roberto-Rodrigues M, Fernandes RMP, Senos R, et al. Novel

rat model of nonunion fracture with vascular deficit[J]. Injury,

2015, 46(4):649-654.

[12] Nakamura A, Akahane M, Shigematsu H, et al. Cell sheet

transplantation of cultured mesenchymal stem cells enhances

bone formation in a rat nonunion model[J]. Bone, 2010, 46(2):

418-424.

[13] Brownlow HC, Simpson A. Metabolic activity of a new

atrophic nonunion model in rabbits[J]. J Orthopaedic Res,

2000, 18(3):438-442.

[14] Eckardt H, Ding M, Lind M, et al. Recombinant human

vascular endothelial growth factor enhances bone healing in

an experimental nonunion model[J]. J Bone Joint Surg Br ,

2005, 87(10):1434-1438.

[15] Mark H, Rydevik B. Torsional stiffness in healing fractures:

influence of ossification: an experimental study in rats[J].

Acta Orthopaedica, 2005, 76(3):428-433.

[16] Sangkaew C. Distraction osteogenesis for the treatment of

post traumatic complications using a conventional external

fixator: a novel technique[J]. Injury, 2005, 36(1):185-193.

[17] Drosse I, Volkmer E, Seitz S, et al. Validation of a femoral

critical size defect model for orthotopic evaluation of bone

healing: a biomechanical, veterinary and trauma surgical

perspective[J]. Tissue Eng Part C Methods, 2008, 14(1):79-

88.



Feb.2017,37(1)      63Laboratory Animal and Comparative Medicine

Establishment of   Femoral Delayed Healing Model

with  External Fixation  in Rabbit

KONG Qing-zhu1, ZHAO Jia lin2, FENG Zhen3

     (Affiliated Hospital of Chengde Medical College, Chengde 067000, China)

[Abstract]    Objective    To establish a model of rabbit femoral delayed healing with the external fixation.

Methods    Seventy and two New Zealand white rabbits were randomly divided into three groups,

including the control group, the experimental group A and experimental group B. Make osteotomies of all

the animals’ left femur,  is in the middle, and make the micro adjustable external fixator as the fixtures.

10mm cortical bone has been removed of the experimental group A and group B while removing the inner

and outer periosteum and bone marrow. Keep the experimental group A 1mm gap to the fracture site. The

experimental group B has been using bone wax plugging the fracture site, while maintained contact with

the fracture fragments. The control group cut off the cortical bone and then fixed with the external

fixator, without removing the periosteum and bone marrow. Observe the healing of osteotomy by gross

observation, radiographic and histological observation postoperatively. Results    The healing time of the

experimental group A and group B are 12 weeks, while the control group are four weeks. Conclu-

sion    The rabbit femur fracture delayed union model has X-ray and pathological features of delayed

healing, indicating that the model is reasonable and reliable

[Key words] Models; External fixator; New Zealand White Rabbits; Femur; Fractures; Delayed healing
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PI3K/Akt and AMPK Signaling Pathway and Effect of Exercise on

Rodent Skeletal Muscle GLUT4 Translocation and Expression

ZHANG Yun-li, WANG Lin, LIU Tie-min

(Liaocheng University, Liaocheng 252059, China)

[Abstract]    Skeletal muscles play an important role in glucose homeostasis. The translocation and

expression changes of glucose transporter 4 (GLUT4) as one of the most important glucose transporter

proteins in skeletal muscle are closely associated with insulin resistance. This paper reviewed the recent

research progress on the exercise-induced translocation and expression of GLUT4 as well as the

improvement of exercise-induced glucose uptake by phosphatidylinositol 3-kinases (PI3K) / protein

kinase B (Akt) and AMP-activated protein kinase (AMPK) signaling pathways in rodent skeletal muscle.

The purpose of this paper is to clearly understand the mechanism underlying GLUT4 translocation and

expression in rodent skeletal muscles.

[Key words] Skeletal muscle;  Exercise;  Insulin resistance; Glucose transporter 4 (GLUT4);

         Phosphatidylinositol 3-kinases (PI3K); Protein kinase B (Akt);

                     AMP-activated protein kinase (AMPK)
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