
Dec. 2020, 40(6)      523Laboratory Animal and Comparative Medicine

doi:10.3969/j.issn.1674-5817.2020.06.010

[ ] 2020-10-10

[ ]

       (20140900100)

[ ] (1992 ), , :

       E-mail: zhangchengcai_06@163.com

                  (2002 ), , 

                    E-mail: liuyinhang_27@163.com

                           *

[ ] (1973 ), , , : 

       E-mail: wzjiang@bio.ecnu.edu.cn

1* 2*    1 3

1.  200433

2.  200083 3.  200241

[ ]       lipopolysaccharide LPS

LPS      10

10 mg/kg LPS

0.9%NaCl 6 h

HE  

   

P 0.01 P  0.05

    LPS

[ ] 

[ ] Q95-33   [ ] A   [ ] 1674-5817(2020)06-0523-05

[1-2]

2 m

[3]

[ 4 ]

[5-6]

40% 68.5%[7-9]

lipopolysaccharide

LPS

1  

1.1   

12 10

[SYXK

2 0 1 7 - 0 0 0 4 ]

1.2   

10 5

5 12 h

10 mg/kg

LPS 0.9%NaCl



524 Dec. 2020, 40(6)Laboratory Animal and Comparative Medicine

1.3   

Beckeman

BD LPS Sigma

1.4   

LPS 6 h 50 mg/kg

0.375%

1.4.1       

2 4  h

HE

1.4.2   

PBS

80 48 h

= /

1.4.3         

70 μm

1 10 6/mL

1.5   

SPSS17.0

x  s t P 0.05

2   

2.1   LPS

n=5 5.10

0.20 n=5

5.04 0.14 P 0.05

2.2   LPS

n = 5

19 913 4 700 n = 5

35 325 2 989

P 0 . 0 5 )

2.3   LPS

P 0 . 0 1 1

2.4   LPS

2A

2B

*P 0 .05 **P 0 .01 n=5

 1  

Figure 1  Apoptosis rate of lung tissue cells in naked mole rats



Dec. 2020, 40(6)      525Laboratory Animal and Comparative Medicine

3   

endotoxin ET

LPS

LPS ET[10-11]

LPS [12]

[13]

[14-15]

[16]

LPS

[17]

[18-19]

LPS

LPS

LPS

[1]   Jarvis JU. Eusoeiality in a mammal: cooperative breeding in

naked mole-rat colonies[J]. Science, 1981, 212(4494):571-

573. doi: 10.1126/science.7209555.

[2]   Sherman PW, Jennifer J, Richard A. The Biology of the

Naked Mole-rat[M]. Princeton: Princeton University Press,

1992:433-434.

[3]   , . [J]. 

, 2013, 33(5):400-405.

[4]   , , , . /

[J]. , 2006, 18

(12):706-710.

[5]  Matthay MA, Zimmerman GA, Esmon C, et al. Future

research directions in acute lung injury: summary of a

National Heart, Lung, and Blood Institute working group

[J]. Am J Respir Crit Care Med, 2003, 167(7):1027-1035.

doi: 10.1164/rccm.200208-966WS.

[6]  Ware LB, Matthay MA. The acute respiratory distress

syndrome[J]. N Engl J Med, 2000, 342(18):1334-1349. doi:

10.1056/NEJM200005043421806.

[7]    Brower RG, Matthay MA, Morris A, et al. Ventilation with

lower tidal volumes as compared with traditional tidal

volumes for acute lung injury and the acute respiratory

distress syndrome[J].  N Engl J Med, 2000, 342(18):1301-

1308. doi: 10.1056/NEJM200005043421801.

[8]  Krafft P, Fridrich P, Pernerstorfer T, et al. The acute

respiratory distress syndrome: definitions, severity and

A B

 2  

Figure 2  Pathological observation on lung tissues in naked mole rats
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[Abstract]    Objective     To detect the effects of lipopolysaccharide (LPS) on lung morphology and

pathological parameters, and explore the LPS tolerance in naked mole rats. Methods     Ten male naked

mole rats were randomly divided into an experimental group and a control group. The naked mole rats

of the experimental group were injected with LPS at 10 mg/kg according the body weight, while the

naked mole rats of the control group were injected with the same volume of normal saline. Six hours

after the administration, lung tissues were collected to detect the ratio of wet to dry weight; paraffin

sections were prepared and stained with HE, and the lung microstructure was observed under optical

microscope; the level of reactive oxygen species (ROS) and the apoptosis ratio of lung tissue cells were



Dec. 2020, 40(6)      527Laboratory Animal and Comparative Medicine

Effect of 60Co γγγγγ-ray Radiation on Spleen of Naked Mole Rats

YANG Rong1, ZHAO Yining2, YANG Wenjing1, ZHAO Shanming1,

CHAI Yujing2, ZHANG Chengcai1, YUAN Zheng3#, CUI Shufang1#

(1. Department of Laboratory Animal Science, School of Basic Medical Sciences,

Naval Medical University, Shanghai 200433, China; 2. Department of Medical Technology,

Yangpu District Mental Health Center, Shanghai 200090, China; 3. Laboratory Animal Center,

Academy of Military Medical Sciences, Beijing 100071, China)

#Correspondence to: CUI Shufang, E-mail: youngstar_sf@163.com

                              YUAN Zheng, E-mail: yuanzheng001@126.com

[Abstract]    Objective    To observe the changes of immune system and tissue biochemical indexes

in the spleen of naked mole rats exposed to 60Co γ-ray radiation,  for probing the radiation tolerance

characteristics of the spleen of naked mole rats. Methods    The whole body of naked mole rats was

irradiated with a radiation dose rate of 1.163 Gy/min and a total dose of 10 Gy 60Co γ-rays. The

spleens of the normal control and the exposed naked mole rats after 7 d, 14 d, and 21 d of irradiation

were collected. The proportions of B lymphocytes and macrophages in the spleens were measured by

flow cytometry. Malondialdehyde (MDA), total antioxidative capacity (T-AOC), glutathione (GSH)

and oxidative glutathione (GSSG) in the spleen tissues were measured with corresponding biochemical

assay kits. Results   Flow cytometry results showed that the numbers of both B lymphocyte and

macrophages increased significantly after irradiation (P<0.001). Biochemical examination results showed

that the MDA level in spleen was significantly increased (P<0.05) after irradiation, the GSH and GSSH

levels were significantly decreased (P<0.05), the T-AOC level was first significantly decreased (P<0.01)

and then raised 21 days after irradiation, which was significantly higher than the indexes 7 days and 14

days after irradiation (P<0.01). Conclusion    The spleens of naked mole rats can tolerate 60Co γ-ray

radiation to some extent, but the mechanism of tolerance is not clear.
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 ( 522 )

detected by flow cytometry. Results    Microscopic examination showed that the lung tissue structure

of naked mole rats in the experimental group was intact, and there were no obvious exudate and

inflammatory cell infiltration in the alveolar foramen. Compared with the control group, the ratio of

wet to dry weight of lung tissues in the experimental group and the proportion of early apoptosis had

no significant differences, but the proportion of late apoptosis and the content of ROS increased

significantly (P < 0.01, and  P < 0.05, respectively). Conclusion    Naked mole rats can tolerate the lung

injury  induced by LPS to some degree, and the specific mechanism needs to be further studied.
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