k hERBIEXEIHRAT ( PEM SR OET )

ISSN 1671-7856
CN 11-4822/R

R (HESZEIHMFERE)

A ] LB B AR

CHINESE JOURNAL OF COMPARATIVE MEDICINE




B E

btk &8 BE F # X

CHINESE JOURNAL OF COMPARATIVE MEDICINE

BT 1991 £ 3 A€IF]

255 £118 20155F 11 A30 HHER

=

P E Rl AR S

Ih

SR s

Hp [ B2 B B 2 S S o B
%R

Z= )

35

B HA R 2R 2% T

R

1T

P LU AR B 2 ) A

100021 , b5t BA X Sebel p L 5
Fif; (010) 67779337

{1, (010) 67763674

E-mail ; b67761337@ 126. com

http : //zgsydw. alljournal. ac. cn/

H

# M Ht

RE - EE

zgbjyxzz/ch/index. aspx
I EEEIFTHE

TR 4 8131 %
BROHE

177 A (L) BEARA PR 7]

ED il
AT S B
HRR XS
82 -917
=

31 20. 00 I, 44 240 JT
R EMREESEH RIS

ISSN 1671-7856

CN 11-4822/R
2015 FEhRARE LB HYESHRE

A TS ATT J5 HfE W 2 A [ 22 R
WITIOBRND) 724  ThSCEY R 2
P SCIRECE P | S B s AR B
Hp ] S50 B 4 2 I il R R T 2
PO AT b X = 27 R 5| 45 ) 2% SCHR B
JE L IRTRE A S8 SCA M i S
P AR S A AR iR
wh FE VR 2

AT TR R Z AT A AR
ME B 32 K9 . www. 183read. com
AEHITESR BIAHE
AHEBAL A
AERERE JCH

H ‘ﬁ ( ZK:FIJ E)\gﬁ“EPjZEIL\I\Eq:HJEEl%\LLEH )

MRS
# WYL N TP g RAR T LU R BIXTEE oeeeeememeeemneeiennn
.......................................... IR R TR HRER,F(1)
* WERHE R AT S 2 M2 J H: 18S rRNA JEPAFAT  weeveerenennnnnn
.......................................... MRah G FHL ERFT E(5)
* m%éj:ﬁﬁi?&%ﬁﬁi%ﬂiﬂ%ﬁf%%Eﬁ E{J;ﬁ‘ [:[: ..............................
............................................. ;%ggi;j:’g_.#g’;/j\,]\g’%é(g)

=l

—
H
i
S
=
=
&
==
pu
i
&
e
&
=
it

.......................................... ?Tﬁf-i, ]{tﬁgl?\'g"z‘%%&?’%;( 13)
(CIEFGE oeeeees e

2 B AR R R Y, - R E R, A E AR E(21)
IENEOR PG K BUFATIL D NF — kB 103

i%ﬂﬂ%ﬁid\Eﬂ%ﬁ%ﬂ%i‘ﬁ&%%\?ﬁ%ﬁi% ..............................
................................................ 27%’ %%’gﬁj@‘% ’C;f;—<32)
BEHE FMMU AR IK BRI Rl AR PRA= 4E
TEARHYZESE AT oo RIEE RIS Z A 2, 5 (37)
B IEALF I FIRE H22 AT /N BRI AOAEF - vvvveermremmermmemneennenn,
.......................................... B4R, 8 =% TEMK, F(42)
FREE A HA/Zr0, ZAL 28R RE RN T B
@Hﬁ@ﬁﬁﬂg;@% ..................... 4[‘5%#,@‘4’—‘-5’:,3{:%,%(46)
1 B R R BB L HH B S Wi LD BE A R AR IFTE +oveemmeeeennennnnns
.......................................... j}&lgg._—,?;\’ o1 E ’1';2;};,@1;53,,.2?(52)
FARF*E
# B PRI N T EFEHEA - XA, AR KRB R, F(59)
Sk 5FiL
* gg%ﬁ%%zﬁi%@%{kg@ﬁ%ﬁ% ....................................
............................................. X) i F, A, RE T, F(64)
kﬁﬁﬁ;ﬁﬂ%ﬁﬁagﬁ@ﬁ?@ﬁﬁ:pﬂg@{%ﬁ% ...........................
............................................. IWFH,RNHFR,GA,EF(69)
OPG/RANK/RANKL RGIEL K s E Bk K
BT PEAE R coeeeeerereee 2 E#(76)
HIV/SIV AR MU BB 73 FHLRIR - 3509, A8 AR, 5 (81)
LR S iE AR R AT e EH=E,EFE KB F(86)
HESHEL
&%ﬂim,{ﬁ%ﬂﬁ&ﬁ7 ....................................... 4&@;‘*(90)
Lz\lﬂ ........................................................................... (75)

*
B
J&
uap
Ji=
I
Pl
=3
=
=
gl
=
Py
[
o=
Ir

= TR ey (:igj-}&)
G B B My AT T RAT R ACHT TR IR B M BEAL G 4E” H A S

HAFIFEARZHL . CN11 —4822/R #1991 # m * K 16 * 80 s zh * p * ¥20. 00 * 2000 * 19 #2015 - 11



CHINESE JOURNAL OF COMPARATIVE

Monthly

Established in March 1991

MEDICINE

Volume 25 Number 11 November 30 2015

Responsible Institution
China Associsation for Science and
Technology
Sponsor
Chinese Association for Laboratory
Animal Sciences
Institute of Laboratory Animal Science,
Chinese Academy of Medical Sciences
Editing
Editorial Board of Chinese Journal of
Comparative Medicine
5 Pan Jia Yuan Nan Li, Chaoyang District,
Beijing 100021
Tel: (010)67779337
Fax: (010)67763674
E-mail; b67761337@ 126. com
http : //zgsydw. alljournal. ac. cn/
zgbjyxzz/ ch/index. aspx
Editor-in-Chief
QIN Chuan(ZJ1])
Publishing
Chinese Association for Laboratory
Animal Sciences
5 Pan Jia Yuan Nan Li, Chaoyang District,
Beijing 100021
Tel; (010)67779337
Fax:(010)67763674
E-mail ; b67761337@ 126. com
Printing
The Baishan Printing House of
Changping, Beijing
Distributor
Editorial Office of Chinese Journal of
Comparative Medicine
5 Pan Jia Yuan Nan Li, Chaoyang District,
Beijing 100021
Tel: (010)67779337
Fax:(010)67763674
E-mail; b67761337@ 126. com
Mail-order
Editorial Office of Chinese Journal of
Comparative Medicine
CSSN
ISSN 1671-7856
CN 11-4822/R
Copyright 2015 by the Chinese Association
for Laboratory Animal Sciences

CONTENTS IN BRIEF

The comparations of tree shrews ( Tupaia belangeri) adipose tissue slices
preliminary study under cold-acclimation
SUN Shu-ran ,ZHU Wan-long ,CHEN Jin-long ,et al. ( 1)
Morphological observation and analysis of its 18S rRNA gene of flagellate in
tree shrews

CHEN Ling-xia ,YIN Bo-wen LI Zhen-yu et al. ( 5 )
The comparative studies in goats about the membrane pressure of the top
and the bottom of maxillary sinus and the frontal sinus
HAN Yi-shi ,REN Huan ,SUN Xiao-xue et al. ( 9 )
The survey of dermatophyte in artificial feeding of tree shrews
YIN Bo-wen,CHEN Ling-xia ,LI Zhen-yu et al. (13)
Lipid metabolism study quail high uric acid hematic disease animal model
MA Li,ZENG Gui-rong ,ZHANG Miao-hong ,et al. (17)
Establishment of formaldehyde-induced sinoatrial node damage model in
rabbits +-¢+-- LIU Xue-wu ,WANG Xiao-qing ,ZHAO Chen et al. (21)
The study of expression of NF-kB in rats’ liver after welfare impaired by
restrain stress LIANG Lei ,MA Chang ,LIU Jie et al. (28)
The study of impaired welfare induced by routine experimental procedures
on mice and intervention effect of music
MA Chang ,LIANG Lei ,ZHANG Xu-liang ,et al. (32)
The measurement and comparison of basic physiological and biochemical
index of male and female FMMU albimo guinea-pig
ZHANG Xiao-yu ,ZHANG Xiu-yan ,CHEN Wei-sheng ,et al. (37)
Experimental study of Fuzheng Huaji decoction inhibition effect on H22
tumor bearing mice
LI Xiao-juan ,BAl Yun-feng ,WANG Rui-lin ,et al. (42)
In vivo experiments of porous gradient bio-composites with HA/ZrO, in
repair Of the lumbar Vertebra defect .......................................
SHAO Rong-xue ,QUAN Ren-fu,ZHANG Liang ,et al. (46)
Alterations in the functions of gastric smooth muscle in type 1 diabetic rats
HAO Zhang-sen ,LIANG Hong-yu ,HOU Cong-cong ,et al. (52)
Scale breeding and the establishment of breeding population of Marmota
himalayana

LIU Hai-qing ,FAN Wei ,ZHANG Jing-xiao ,et al. (59)
Research progress on domestication of Marmota himalayana
LIU Hai-qing ,FAN Wei ,ZHANG Jing-xiao ,et al. (64)
Research  progress in the kynurenine pathway related with
neurodegenerative diseases «reeessorreeessirssennis i
WANG Li-sha ,LIU Xin-min ,FENG Li et al. (69)
Prospect of OPG/RANK/RANKL system in assessing nutrient requirement
for bone development in laboratory animal LV Jian-min(76)
The molecular mechanism of HIV/SIV invading the blood brain barrier
HUANG Dan ,CONG Zhe ,XUE Pei et al. (81)
Research progress of transportation welfare for laboratory animal

LI Cai-yun, PAN Xue-ying, ZHANG Chao et al. (86)



2015 4E 11 A o B R A A AR November, 2015
H258 H11H CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 25 No. 11

\%\%v%
=3 £|:

K%\%\%v

1 YA AT H s i s i 40 200 e 9% L

TR RT AR KR, E R EOUR AR R
ERE D F L EIRR

(1. =EA SRR LA 2 R G A 2500 N AL TR0 B 5 SR 5, 5 R TR o2 A R 2B
B 650500;2. RRBATIIHE CIMdg, BB 650114)

[BE] HH  HTA YA ] A ik R As i 240 i e 25 28 1k %J{A%lec%%rTu%?fFI@HHWE,,\
KANE T AN ( beige adipocytes) FYF= AR SRAUEA=KYE . AiE WU HAAR - Fafabl g g byt
WA GOy Y Rt R ME R AR RIEE | (65 U 2408 FRS (i I 20 B 2580 B 2 A8 /N
BB IR AL AEREEE A 1 (uncoupling protein 1, UCP1) FRakH i, RN IEE K T A g T4 h T geC &k
AR, = — b HA UCPL Rk iy g I A0M , RICK BRI AAE ., 2518 RIRIYLE U] R AR RENS 7 b W22 2 Ak
05 A B R T 25 A, 3 B8 MO P 1 € R R H UCPT 263k 78 4k, o b i R s 17 2 SR T 9 SR R b e

[X88i17] RBUMLIRITHLLIRAE - LU A e AU J s oo bl

[FEHZES] R-332 [CERARIREE] A [ XEHS]1671-7856(2015) 11-0001-04

doi: 10.3969. j. issn. 1671 —7856. 2015. 11. 001

The comparations of tree shrews ( Tupaia belangeri) adipose
tissue slices preliminary study under cold-acclimation

SUN Shu-ran' ,ZHU Wan-long' ,CHEN Jin-long® ,CAO Neng' ,GAO Wen-rong' ,
ZUO Mu-ling' , YE Fang-yan' ,FU Jia-hao' , YANG Tao' , WANG Zheng-kun'
(1. Key Laboratory of Ecological Adaptive Evolution and Conservation on Animals-Plants in Southwest Mountain Ecosystem of
University in Yunnan Province School of Life Science Yunnan Normal University Kunming 650500 China;

2. Haikou Forest Farm of Kunming, Kunming 650114, China)

[ Abstract] Objective To understand the fat cells morphological changes during different periods under cold
acclimation in tree shrews, whether the cold acclimation can induce cream-colored fat cells in white adipose tissue ( beige
adipocytes ) , and provide morphological basis. Methods The Hematoxylin-Eosin staining sections, Immunohistochemical
staining sections and Immunofluorescence staining sections are compared. Results With the prolonged cold acclimation,
the white fat cells and brown fat cells are decreased significantly, and the uncoupling proteinl expression in brown adipose
tissues are increased. At the same time, abdominal subcutaneous white adipose tissue may have occurred browning,
produce some shallow brown fat cells with UCP1 expression, namely the beige fat cells. Conclusions Different staining
sections not only can clearly observe the morphological changes of fat cells, but also observe UCP1 from antibody positive
color expression changes, and provide basic materials for the study of the adipose tissues in tree shrews.

[ Key words] Cold acclimatization; Adipose tissues; Hematoxylin-Eosin staining sections; Immunohistochemical

staining sections; Immunofluorescence staining sections
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Morphological observation and analysis of its 18S rRNA gene of
flagellate in tree shrews

CHEN Ling-xia, YIN Bo-wen, LI Zhen-yu,SUN Xiao-mei, DAI Jie-jie
(Chinese Academy of Medical Sciences / Peking Union Medical College, Institute of Medical Biology, Center of Tree shrews

Germplasm Resource, Yunnan Key Laboratory of major infectious diseases vaccine development,Kunming 650118, China)

[ Abstract] Objective Morphological observation and gene analysis identification to the strain of flagellate in tree
shrews. Methods  The tree shrews ileocecal contents and feces by filtering centrifugal were observed microscopically
direct smear and iodine staining, the total DNA extracted by the traditional method, the 18S rRNA of flagellate was
amplified by PCR, then sequenced. Taking homology analysis by the BLAST, and developing the phylogenetic tree using
MEGAS. 1. Results  Morphological observation showed that flagellate in tree shrews was tritrichomonas. Sequencing
analysis indicated that homology of 18s ribosomal RNA between tree shrews giardia and the reported tritrichomonas fetus
18S ribosomal RNA (AY754332. 1) was as high as 99%. Conclusion Tree shrews can affect tritrichomonas fetus and
the results provide the basis for parasitology quality control of tree shrews.

[ Key words] Flagellate; Tree shrews;Morphological observation;18S rRNA
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Fig.4 Phylogenetic tree based on 18S rRNA gene of tritrichomonas in tree shrews and the referenced tritrichomonas
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The comparative studies in goats about the membrane pressure of
the top and the bottom of maxillary sinus and the frontal sinus

HAN Yi-shi' ,REN Huan® ,SUN Xiao-xue®,LI Yan-feng' ,SUN Yi-dan' ,ZHANG Yue' ,HU Pin' ,BAO Wen-ya'
(1. Stomatology Department, The first Hospital Affiliated to the PLA General Hospital, Beijingl00048, China;
2. Clinic, Squadron 50 of Unit 78086 ,Chengdu 610017, China;

3. Brain Science Department, Hospital of Liaoning Armed Police Force,Shenyang 110034, China)

[ Abstract] Objective To explore the differences of the membrane pressure about goat paranasal sinus membrane,
and analyze the reasons that may cause these. The discussion can provide the theoretical basis and guidance for the issues
of the maxillary sinus floor augmentation related to the membrane. Methods The membrane was cut into desired size from
every sinus membrane. The pressure data could be measured byusing the push-pull gauge and the homemade fixtures. A
paired t-test was used to determine the relationships between the parameters, P < 0.05 were accepted as statistically
significant. Results  The membrane pressure of the top of maxillary sinus was 260. 08 + 80. 12 Kpa, the bottom was
306. 90 +94. 37 Kpa, the frontal sinus membrane was 121. 72 +31.72 Kpa. The mean differences of membrane pressure
between the top of maxillary sinus and the frontal sinus, the bottom and the frontal, the top and the bottom were statistically
significant (P < 0.05). The membrane pressure of the top of maxillary sinus was bigger than the frontal sinus membrane,
The membrane pressure of the bottom of maxillary sinus was bigger than the frontal sinus membrane, The membrane

pressure of bottom of maxillary sinus was bigger than the top. Conclusions The membrane pressure among the frontal

[ BEETE ]l 2 B Bl R A 54 (2014FC-SXYY-1003) 5 &8 A & JRRHIFE 10 (14 & 20144-5022)
['ff%ﬁﬁ]ﬁ%gﬁéﬁ? {EBE B, i+ | E-mail ; hanyishi@ yeah. net-{f*ﬁ EE i, E-mail ; han_huan@ icloud. com, Wi I E S —
[EAEE ] 2204, B AR, 812097, 11 . E-mail: m. god@ yeah. net,
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sinus, the top of maxillary sinus, and the bottom of maxillary sinus were different, and increased in turn.

[ Key words]
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Tab.1 The mean and the SD of membrane pressure( Kpa)

frE ¥E bRt 2z He/ME R

Position Mean SD min max
LABISE T Top of maxillary sinus 260. 08 80. 12 152.58 388. 39
| AlSEJIK Bottom of maxillary sinus 306. 90 94.37 169.92 471. 62
%% Frontal sinus 121.72 31.72 69. 36 162. 99

R2 FMERTRZ TR (B2 5 LA

Tab.2 Comparison of the mean difference between membrane pressure ( Kpa)

AL i f e P
Groups t v P-value
IRES T E Top of maxillary sinus-Frontal sinus 5.131 9 0.001 *
SRR -% %% Bottom of maxillary sinus-Frontal sinus 5.874 9 0.000 *
ARSET- - ASE R Top of maxillary sinus-Bottom -2.892 9 0.018 "

7 P<0.05 ZRAGIFER L,
Note: * P <0.05 were accepted as statistically significant.
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The survey of dermatophyte in artificial feeding of tree shrews

YIN Bo-wen,CHEN Ling-xia, LI Zhen-yu, Ll Na,SUN Xiao-mei
(Center of Tree shrews Germplasm Resources, Institute of Medical Biology, Chinese Academy of Medical
Sciences and Peking Union Medical College, Yunnan Key Laboratory of Vaccine Research &

Development on Severe Infection Diseases, Kunming 650118, China)

[ Abstract] Objective To investigate the pathogenic dermal fungi in tree shrews from the center of germplasm
resources, to provide the basic data for the experimental tree shrews’ microbiological quality control. Methods 79
samples obtained from tree shrews were inoculated on Sabouraud’ s platiculture and slant cultivation,51 of which are from
the wild origin and 28 from artificial feeding F1 generation, and they were subjected to microscope observation. Then
extracted DNA with traditional methods. Amplify the ITS gene by PCR. Finally sequencing by blast of nucleotide homology
analysis. Results 9 samples of the wild tree shrews turned into growing fungus, and so as 3 of the F1 generation. The
carrying rate are 15.69% and 10.71% respectively. All fungi were found to be non-pathogenic followed BLAST.
Conclusion  The carrying rate of dermatophyte in artificial feeding of tree shrews is very low, and which decreased with
the increasing breeding generation. Pathogenic dermal fungi has not been found.

[ Key words] Tree shrew;Dermatophyte;ITS gene amplification ; Identification
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Tab.1 Pathogenic dermal fungi in tree shrews and the carrying rate
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Lipid metabolism study quail high uric acid hematic disease animal model

MA Li' ,ZENG Gui-rong'”* ,ZHANG Miao-hong' ,DENG Qing' ,ZHANG Dan' ,PAN Shan-qing' ,JIANG De-jian' , WANG Xiao-qjing'
(1. Hunan Center for Drug Safety Evaluation,Changsha 410331, China;2. Institute of Medicinal Plant Beijing Union
Medical College, Beijing 100193, China)

[ Abstract] Objective To study quail high uric acid hematic disease animal model and lipid metabolism.
Methods  Quail were used high fat feed after thirty days, gastric gavage adenine (50 mg/only)seven days in a row. Quail
high uric acid hematic disease animal model was set up. Observed in twenty-two days, blood was tested blood uric acid,
xanthine oxidase, creatinine( CRE) ,urea nitrogen( BUN) , triglycerides (TG ) ,low density lipoprotein cholesterol (LDL-¢) ,
hight densitry lipoproteon ( HDL ) , xanthine oxidase ( XOD ) , hepatic lipase ( HL) , lipoprotein lipase ( LPL) , adenosine
dehydrogenase ( ADA ) lipid metabolism index, joints and kidneys for histopathological examination. Results Model control
group animals blood uric acid were significantly increased (P <0.01), CRE,BUN,TG, LDL and XOD were significantly
increased( P <0. 050r P <0.01), serum CHO ,LPL ADA HDL content significantly decreased ( P <0.05). Animal toes
jointed obvious swollen after building, surrounding soft tissue swelling. X-ray showed toes bone density decrease, part of

the joint surface damage is dissolved bony destruction. Pathological examination showed joint synovial hyperplasia, there
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was a lot of inflammatory cells infiltration, part is replaced by fibrous connective tissue, Kidney tissue renal tubule and

interstitial visibled urate crystals, part of the tubular mild expansion,renal interstitial fibers hyperplasia, accompanied by a

large number of inflammatory cells infiltration. Conclusion

The model has swollen joints, kidney urate deposition kidney

injury associated with lipid metabolism disorders, pathological mechanisms and XOD increased ADA.
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Establishment of formaldehyde-induced sinoatrial node
damage model in rabbits

LIU Xue-wu'?* , WANG Xiao-qing' > ,ZHAO Chen” ,ZHANG Dan’ LI Xiao-hui' ,JIANG De-jian'
(1. School of Pharmaceutical Sciences, Central South University ,Changsha 430013 ;
2. Hunan Provincial Research Center for Safety Evaluation of Drugs,Changsha 410331)

[ Abstract] Objective To establish formaldehyde-induced sinoatrial node damage model in rabbit. Methods
40% formaldehyde were used to damage the sinoatrial node area of rabbits. The parameters including heart rate, sinoatrial
conduction time, sinus node recovery time, and the corrected sinus node recovery time were measured after formaldehyde-
indeced damage. The diferences of the methods, degrees and duration of formaldehyde-indeced damage were compared,
and the reabilities of models were confirmed by positive control drug in the experiments. Results (1) Damage method: In
formaldehyde wet compressing method, the damage degree can be controled by regulating the compressing timing and area.
Comparing to the former, the less injuries was caused and the damage degree could be controlled by regulating the drip
speed of formaldehyde in the formaldehyde drip method; but it tends to injure the surrounding tissue of the sinus node. (2)
Damage degree and mantainance of the model: the damages only maintained less than 7 days, when the percentage of heart
rate decreased less than 30% of basic heart rate, and its lasted more than 70 days, when the percentage of heart rate

decreased to 30% ~60% of basic heart rate, but the heart rate decreased more than 60% of basic heart rate would lead to
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higher death rate. (3) Verification of positive drugs: both atropine and xinbao pill could increase the heart rates of

sinoatrial node damage model, and improve the sinus function. Conclusions Formaldehyde wet compressing method has

more reabilites than formaldehyde drip method, and the percentage decreased in heart rate of damage degree should be

controlled between 30% to 60% of basic heart rate, so that the duration of models are longer, and the death rates are

lower.
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A TERIET SACT (19. 3ms) ; B: ¥ B8 SNRT (245ms) , SNRTc = 35ms; C: ¥ 1 1h J5 SACT (45.3ms) ; D: ##% 1h J§ SNRT

(570ms) ,SNRTc =210ms,,

Bl 1 S Bies a4 Thre iy 21k
Note: A:SACT(19.3ms) before modeling; B: SNRT(245ms) and SNRT(35ms) before modeling; C: SACT(45.3ms) after modeling 1

hour; D; SNRT(570ms) and SNRT(210ms) after modeling 1 hour.

Fig.1 The changes of sinus node function in sinoatrial node damage models

R AFEA RS AR SE B4 RERY LR (2 £ 5,0 = 3)

Tab.1 The comparisons of sinus node function in different injury degree sinoatrial node damage models( x £ s,n = 3)

SNRT(ms) SNRTc¢( ms) SACT(ms)
A5 TR RS 1 h AR RS 1 h AL AT EHE 1 h
Group Before After modeling Before After modeling Before After modeling
modeling for 1 hour modeling for 1 hour modeling for 1 hour
INT 30% B0 2H
Less than 30% of 300.0 +31.2 393.3+29.34 59.7£9.2 110.3 £18.544 16.7 £9.0 40.6+9.444
basic heart rate group
30% - 60% Hl LR
30% —60% of basic 290.0 £27.8  685.0 £227. 044 66.0£21.6 207.2£90.444 18.9£5.5 69.9 £21.244
heart rate group
KT 609% i 0 A 20
More than 30% of 277.3 £46.8  906.7 =141.944 50.7+12.1  275+73.744 13.327.6 103.3 £27.944

basic heart rate group

T SR AP < 0.05,44P < 0.01,
Note: 4P < 0.05, 4P < 0.01, compared with premodeling.
2 3R 3 PR, 4 5 E 5N T 30% £l
DR 30% ~60% FEAl L R4 KT 60% AL
RARGEBTH 7 .14 .28 146 70 K103, Hh/h
T 30% Fhil O F L S Tl B 45 7 Koo 2R RIEH
I, SEBET R TE I B 2 5, H ASCL /T 100
ms , NP5 5 by 45 P O A5 A8 %) BB AR | il fse 1k Xt
INT 30% AU 3 41 G HE AT 3 A S 1 A2 A
30% ~60% Fefill LR H Rt 55 7 .14 .28 146 .70

RGO EBEA —E W, (H 5T B0 %
(P < 0.01), HASCL¥KT 100 ms, £ 55 5 45
PG B AR AE ; T 60% Fehih O F 4 G i A
JE5% T ROFEFEMTEBATLOR(P < 0.01),H
ASCL KT 100 ms  (HAERERE 7 d JGIET-, KAKS#
FInT L3 4 B oK i, v e S R 0
SRR,
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K2 AFEBIOIREE S B AR L ORI (x £ 5,0 = 3)

Tab.2 The changes of heart rate in different injury degree sinoatrial node damage models( x +s,n = 3)

‘ll‘%( ¥X/min) Heart rate( Beat/min)

4 - EEE1h  EFE7d EFE14d EHE28d HEBE 56 d ERUE 70 d
4153 TR
. After After After After After After
Group Before . . . . . .
Jeli modeling modeling modeling modeling modeling modeling
modetng for 1 hour for 7 days for 14 days for 28 days for 56 days for 70 days
INT 30% Hefth R4
Less than 30% of 290.7 £21.8 217.7+16.9 283.3 +£33.0 — — — —
basic heart rate group
30% —60% Hehfi.0r 41
30% -60% of basic 274.3 £16.7 139.0+37.3 157.3+20.5 147.3+3.2 177.0+10.5 183.0+6.2 169.0 +£18.0
heart rate group
KT 60% Fefili L34
More than 30% of 283.7 +£48.2 103.0+23.5 114.3+17.0 — — — —

basic heart rate group

T HEBETLLEA P < 0.05,44P < 0.01,
Note: 4P < 0.05, 44P < 0.01, Compared with premodeling.

K3 AR SE AR LS A (x £ 5,0 = 3)

Tab.3 The changes of cardiac cycle in different injury degree sinoatrial node damage models( x +s,n = 3)

RN 43 ASCL(ms)
5 FOE(%) HWRYE 7 d EHE 14 d M 28 d HEHEE 56 d RS 70 d
Group Percenlag.e After modeling After modeling After modeling After modeling After modeling
decrease in for 7 days for 14 days for 28 days for 56 days for 70 days
heart rate( % )
/NT 30% SR 0AE 2
Less than 30% of basic 25.1+0.8 6.5+16.0 — — — —
heart rate group
30% —60% JkfiliL> 34
30% -60% of basic 49.6 +11.4 166.3 +48.0 188.1+10.7 120.5 +23.9 108.9 +3.8 108.9 £3.8
heart rate group
KT 60% e 0y 3R 2
More than 30% of 63.9+2.0 317.3 +80. 8 — — — —

basic heart rate group

R4 RELEEBOBIILG 25T 0K ASCL B2 (x +5,n = 8)

Tab.4 The changes of heart rate and ASCL before treatment compared in sinoatrial node damage models( x +s,n = 8)

- HHEL % AT 2L
15 (me/ke) (¥K/mim) B3R (%) (¥X/mim)
Heart rate Percentage Heart rate ASCL(ms)
Group Dose .
(me/ke) before mod-elmg( decrease of before lreat‘menl
Beat/min) heart rate( % ) (Beat/min)
BRFARLL Sham operated group — 286.8 +18.0 — 281.9 +£20.0 —
RIS B2 Model control group — 291.6 +36. 1 36.0 £3.4 169.9 +23. 1 ++4A4 150.8 +37.4
FATFG A 2H Atropine group 0.13 278.7 £29.9 38.7+8.4 171.5 £20. 1+ ~44 149.0 +38.9
L AL Xinbao pill group 78 271.3 £25.5 38.6+10.4 170.5 +21. 1+ + 44 140.0 +£39.2

BRI AAP < 0.01, SIEFARHALE P < 0.01,

Note; 44P < 0.01, compared with premodeling, **P < 0.01, compared with sham group.

DEARMIERN REREERGERN N
mE 4.5 s, SEFARALK, HES A RS
LR BEFFE(P < 0.01), HEBE.OR T %
HATRIITE 30% ~60% B N ; 45 45 25 41 % ASCL
PR T 100 ms, HL 45 24 11500 3R 25 550 5 10 iy ol 5 AR A1
(P < 0.01) ;A R dl Rl FE AT HL 3, 4 25 A0 R
ASCL JoH I 22 57 ; SRS IR ZH FL 3, o0 AL S

2.3

FIFCAhH izl 14 28 d JR DR B EF & (P <
0.058 P < 0.01),

mE 6 fran, 5T AR L, BT A 4
SACT ,SNRT ,SNRTe ¥R #FEK (P < 0.01) ,$#&/R
5 5 A5 A 1S AU 5 o 2 5 AR G R LA, o0
T K BT HE A 4 e 45 245 28 d J5 SACT., SNRT,
SNRTe ¥ #4550 (P < 0.05 8, P < 0.01),
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RS REFEBGBIGE AR 0REEN(x £5,n = 8)

Tab.5 The changes of heart rate compared in sinoatrial node damage models after treatment( x = s,n = 8)

EITIENES

B2 14 d DR w2528 d LR

x|
- ( 7t J/f ) (¥X/mim) (¥K/mim) (¥X/mim)
é 11]1)g ) & Heart rate Heart rate after Heart rate after
roup ( U/blj ) before treatment 14 days treatment 28 days treatment
me K8 (Beat/min) (Beat/min) ( Beat/min)
ey
. A — 281.9 £20.0 285.6 £16.0 282.0£15.2
Sham operated group
TR YT HE 4]
PRl — 178.5+44. 7%+ 178.8 +27.9*+ 180.0+40.8**
Model control group
L 5 2
PSR 0.13 171.3 £38.4** 212.1+34.4" 226.6+31.4°
Atropine group
UINEE IR
78 177.3 £28.5** 259.5 +30.8 ™ 239.4 +5.0™

Xinbao pill group

R BT ARELE P < 0.01, SERX AL P < 0.05, P < 0.01,
Note: ** P < 0.01, compared with sham group, * P < 0.05, P < 0.01, compared with model group.

R6 REEBBAIG LT E A NREN L (x £5,n = 8)

Tab.6 The changes of sinus node function compared in sinoatrial node damage models after treatment( x +s,n = 8)

251 At (mg/kg)
SACT SNRT (ms SNRTc( ms
Group Dose ( mg/kg) (ms) (ms) o(ms)
1 : Q
B AL — 19.6 £16.7 274.0 £59.3 76.0 £67.5
Sham operated group
LR R 2
AR A — 103.6 £65.9** 574.4 £190.6 " * 200.5+69.2*
Model control group
W4T 4L
tiin 0.13 77.2£26.1° 376.9 +71.5" 146.0 £68.2
Atropine group
LE ALY
L 78 46.9 £21.0™ 333.4 £56.4 ™ 121.3+74.9"

Xinbao pill group

W SRPARELE P < 0.01, SEAX A LE " P < 0.05, P < 0.01,
Note;: * * P < 0.01,compared with sham group, * P < 0.05, P < 0.01, compared with model group.

3 itig

Sl 52 5 10 X A9F 5 9 52 1) e A HIL R K% i
PRBIAA R X, FAT i LB AR 5 i (R
PR ARG U % ) ST R S s A I D B R O BT
TEVE B T 40 R T 52 b 4 W TRT 0 R S v A R T
I, LS G0 05 AR Xt /0N, {HLIR R A7 A2 52 B 45 L 1K
PR I X TR X, 2 o 52 381 JUEE HE 8 8 A2 286 (BA R T
A0, S AR 1 B AN 5 o 25 ol i 1R BT R
SRS EE T BB A A R . AR
AN SR AT R 7 125 52 0 52 D A AR O A T LI o
WSS A2 R AR G ) S 0 20 15 00 IR AH 22 TR Y e 1
ZESEHRBSE o RS I — AR B PRI IR ) i 52 Y
pral AT o] B2 25 bR e, BARIR B &
il fe b, R SO 0 AR BT T R o
R R ULIEA— , 103 )5 301 D3 5 2L 3l 3 A
( ASCL) =100 ms VFE BRI RIIFRE 1l RS I 25
S AS LR AR S B 8 1 52 D A5 I RE SN A R
(] Co 3R M 0 HEAT 2 W, (R TR SR S SR I, RE AR KK

TR, QT 6 58 5 45 Dy e W, e 2 o g ek 22
BRIk A T AT A, TR, H b X
AU AR S P B O, AT 259 97 3L P
O ZE 1Y B0 25 W I E DF 0 B AL 1Y) e S 25 4 (R 97
RO L AR e o FRATT K T G AN [
P47 AR AR 4 B ] A JUE P 2B BT B AR Ak
IHRE HORT A R (B FEE) | ASCL K fé
RUAERFIN [B]) =& Z (B OGRS op 25 001 58 R 1l g i3
THEEHKE . AP A R R BT, SR TP I sk &2 ol
REFEE RN, EREFLRTREESRE
ASCL R/ —E W —3M: DR T EE SRR T
30% LR R LRI ASCL ¥ K F 100 ms, SACT,
SNRT ,SNRTe #5155 i 34 g A4 | H i 5 s A5 72
B0 (147.3 £3.2 X/min ~ 183.0 + 6.2 K/
min) .SACT(69.9 +21.2 ms) SNRT(685.0 +227.0
ms) SNRTc (207.2 +90. 4 ms) 5 SCHR B 1Y 45 7
(£3% 1150 ~ 170 ms;SACT :40 ~80 ms; SNRT:400 ~
500 ms;SNRTc:90 ~ 120 ms) FA—5L, JfH Lib
S5 RAE AV 25 Y Sk 1 TR A5 3 1 RS 4000 AR
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KT 30% et B a] FAsE A i A SCL K5 KT 100 ms;
AR R BT 4358 30% ~ 60% Fefifl U R 1y
RIEFEI A AT 35 70 d, H Y OR FEE SR KT
60% FE Al Lo B, T R it i oK, sh A & £
T, OB T G B AR BN T 60% JERH0%

g5 LTk RS S 5 by S i R A 5
CEO IR (SRR, e SR T R I S T e 5
BERURT , PPRE BT RR B O3 B A R 5 il 7E 30%
~ 60% FERl U ZRAE AR T PEHI R

S 3k
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MRFE 2

SeamcaaaendS

il Bl 2o A4 R R4 NF-xB R 1A

2 &5 w.ox #,F 8,7 X HAXE K A, HEAE FEHE
(R I SR BE I OB SR, 2SI s VR T 3, 2 SR 3 P 210002)

(W] BHH BEHES B mAER G K RIFAM A NF-«B BRIBAEL, ik #HL £ 170 ¢ SD K,
WAL A5 0 2 00 5 2 AR 5497 , 12 S 5 505 7 o ) (R 1 S R AR ARH ISR 17 J5 - f6f FH S i /= PCR 11
G EVI A DU K BRUFF A0 P NF-kB p65 9 mRNA IR R KK, R SXTIRAAM L, H1 3240 K R s
AV RHREFE LLIIRRIL, HZE SR B (P <0.01) s IF4IHeh NF-xB p65 B mRNA & FI8 (R EKFHRIFERT,
[EREZE B (P <0.01) , Hodb il 30 40 P KB NF-kB p65 9 mRNA 2 Fl 8 ([ 234 K OF 8 2 5 T i ok
(P <0.05) X R R B REE S MEMEZ MR R 225 (P >0.05) . &5i6  KEAEFIZ i JF 40T NF-«B
TR RIFEET: R Wi Z AEAE—E 06, R NF-«B 25 17 KRR A i 72

[X88iA] AR NF-xB; FH %Kik

[FESZES]) R332 [CEERIRAE] A [ X=45)1671-7856(2015) 11-0028-04
doi: 10.3969. j. issn. 1671 —7856. 2015. 11. 007

The study of expression of NF-kB in rats’ liver after
welfare impaired by restrain stress

LIANG Lei,MA Chang,LIU Jie, DONG Min, FANG Tian,HU Wen-juan, CHEN Li, JIA Chun-mei, YUN Shi-feng
( Department of Comparative Medicine, Nanjing General Hospital of Nanjing Military Command, Army Education
Base of Science and Ethics of Experimental Animal, National Sciene Education Base, Nanjing, 210002, China)

[ Abstract] Objective To study the expression of NF-kB in rats’ liver after welfare impaired by restraint stress.
Methods SD rats, =170 g, male and female half, welfare were impaired by restraint stress. Body weight gain and food
consumption were recorded throughout the study, mRNA and protein expression of NF-kB p65 in liver were detected after
the study finished by real-time quantitative PCR and Western blotting. Results Compared with the control group ( group
C), the body weight gain and food efficiency ratio (FER) of restraint group ( group R) were decreased (P <0.01), but
mRNA and protein expression of NF-kB p65 were much higher (P <0.01). Compared with female, mRNA and protein
expression of NF-kB p65 of male rats were much higher in group R (P <0.01), but showed no significant difference in
group C (P >0.05). Conclusion Afier welfare impaired, the expression of NF-kB in rats’ liver are much higher than
before. It shows that NF-kB has effects during the process of welfare being impaired.

[ Key words] Welfare impaired ; NF-kB; Gene expression

LE S YRR R S Y SRR R — AR GUIRAEETL, S X Eh ) SR T T B R AT I AR
AL, RO AR R SZ B Sk R B« BEAR T ARES, BRIRSEERAS R TR R (RS T S0 3 4 AR A
ARV ER LR B, AR R TR MLRAS &R ACRRYITEAL i B = B A BRI R AR, NF-

[MEHERN]RGE (1982 - ), J  HLU B2z WF58)5 1) . S sh W te FAe 38, N B sh it
[EIEE J1ERTEE (1965 - ) |, 5, EATH UM, W B2 S0, BF9s 1) SE563h )5 LA BE 2 |, E-mail ;. yunshifengl @ 163. com,,
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kB (nuclear factor-kappaB, #% K F-kB) J&—J) 1z
FEAE T 2L B 40 04 45 Tl 2 SURD 240 e v i) 3 42 1A
TEA- AR NI B 07 G HE 2 58 P SO 18 ok 78 v e
KHAER, ZF R R —I 8 R Y LPS | TNF-
oo JECF V) BT A — 4 T RIROHS Ak, Rk K
AR sh S P A5 2 TR S5 Bl
PR LR = LRI, 755 NF-xB BTG AL 55
I ARG A Sl S 36 v i A SD R B, i 3 o
S B AR AR AR A K LI T 41 2 NF-
kB A AL, IR TS S AR A 5 NF-«B
Z AR AR

1 #MEIAE

1.1 SEWHMEREINE

SD KB 32 H, MEMERE (AT £170 ¢, AT
7 DX A R B e A R A R AL [ SCXK (%) 2012
-0014 ], 525637 It Sy e % 25 Xt S PR B L AR IR
SRR BT [ SYXK (42)2012 - 0047 ], Co™ K
SRS IR R R K AR HK, A BRE
1.2 SRSEEREARGERES

SD K FREHLPE I/ H AN (n =8) -

Xt BB 2H 1 ( control male, CM) ; HEPE SD KB, 1E
(AE S

Xof H& 20 M ( control female, CF) . M SD KR,
EH R,

| B ZH M ( restrain male , RM) . #fEtE: SD KR, &F
H 9.00 ~10:00.15:00 ~ 16:00 £5{d J & & /£ & 4%
WRAEHIZh 1 h, i Sh AR R A R A B F e (H e A
F i Bl , T IRk 4 J8

T S ZH M ( restrain female, RF) : M SD KR,
T R R RM 4,
1.3 iFRNR

J2 % 53877 £ ( TaKaRa, # RR047A ) , PCR X
(MJ research, PTC 200) , %t € ft PCR 46l R ¢
( Roche LightCyclery 96 ); — $iT 10745-1-AP p65
antibody ( Proteintech ) , 3T LLI Z£ $T %-HRP ( santa
cruze ) , Protein Marker ( Takara ), Acr, Bis, Tris
(Sigma) ,TEMED ,Gel Doc2000 1% £ 4t . & B HL Ik
Z48 (BIO-RAD)
1.4 f5RUE
141 it 8 il A 4 K R F AR Ak R itk &
T S A O A B R R RE K L

RIS = IR AS AR - PRIk

TAIRERL LL (food efficiency ratio, FER) = {41
/MR x100%

1.4.2 i 5O E & PCR Kl NF-kB p65 mRNA
o

UK U IELH 2, 3845 244 )5 442 Trizol #2AE 1L
W HUE RNA, SRR R R 20 L, B4 IR
RNA4 pg, F% 8 TaKaRa #RRO47A S 5% 54857 & i
BH#ERAE ,37°C B 1 h,70°C 15 min, JZ 55 555 WY
cDNA FT3E20F 5 f PCR KW, 519 B 5 B 2% R
R ARABRA TSN, p65 EiiF5 4 5'- TCACCAAA
GACCCACCTCACCG- 3", Fi#514) 5'- GGACCGCA
TTCAAGTCATA GTCCC - 3", ¥ 34 i Be K J¥ 243 bp,
iR KR 60°C ; GAPDH L3549 5'- ATCATCTCCG
CCCCTTCTGC - 3', T #5149 5'- GCCTGCTTCACCA
CCTTCTT - 3', 9" ¥4 i Bt K B 437 bp, B KB
57°C ., JUWAK Z : SYBR Premix Ex Taq I1(2 x ) 10
pL,cDNA2 pL, b 5194 1 pL(10 pmol/L),
JA Nuclease-Free Water & 20 pL, S 5544:95°C
75 3 min, (95°C10 s,60°C60 s) x40 MEHK , &
AKESL 3 IREE B0 BRI K BRRE IR ek /KR
FEN 1, BT A ) S R R ik 22 57
1.4.3  Western blot £l NF-kB p65 £ H ik

BUFIEZHZY, 24 A M B B B 1, 10% SDS-
PAGE BEJi% i 7k , 25 F1 %% 2 PVDF fIX, 5% i Ig 415
B, —Pr4°C B, — 0 37°C M 1 h, P ECL
Wi, UL GAPDH NN &M, AR ETT 3 K
HHE,
1.5 SitEFE

SEIRCIEGE ] SPSS13. 0 SE M, 45 Il

x =S FoR, 2H I 2 5 H R FH BRI R 22000,

B o =0.05,a=0.01,

2 R

2.1 FEBES5EBEEMLE

LU= W N P 5 N W g 3 B S N G
P A0 A [0 ) 6 B A K R, HL 25 Sl i
(P <0.01) ; il s 4 KB A9 1AEHBERL (food efficiency
ratio, FER ) Zi45 i 5[] 4 1) 0 o R A R AR B k2
B H oM R R 3 41 R Bl FER il = 5 R
#(P<0.05),
2.2 ERAEREE

SERT A f: PCR H UL F NF-kB p65 Fl
2 GAPDH Wb 2R 26t R 47, 51 1 R0% R
99.8% , AEHANE 1 Fron , Joie MEME , il 2 41 K B
IR R i TR, BRI R S
X B K BRUAH L, i B 4 R RO i B TR 3 38 1 2 T
(P <0.01), [EH§l S A [R50 R R =z TA) ek i
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BAFFE 3522 5 (P <0.01) , % HRLLAS ] 4 31 K B
ZIAR R IR 2 5
R SR E SR ABERL L
Tab.1 Body weight gain and food efficiency

ratio of different groups

20 5] [ZS: T HRERL L
Group Body weight gain(g) Food efficiency ratio( % )
Xt FE 4 I (CM) 305.05 £18.58 25.19 +1.99
X HEZH ME ( CF) 132.67 +6.98 13.34 +1.96
H B4 (RM) 253.33 £23.31 23.04 £2.43*
il B4 HE (RF) 102.50 +13.19 ** 11.43 £2.15

T FoR SRR AL LR, * P <0.05,™ P <0.01(n=8),
Note; Compare with control group, *P <0.05," P<0.01(n=8).

16 **
14F
= 12F
3 10F
.::;j 8_ %
3 of
ko4
2 2
= . [Mm . s )
A R SshEE 0 Bh 4 e
CM CF RM RF
# 5 Group)

L RIS M B IR e L P < 0. 01
RS R B HEMEAR L P <0.01(n =8),
B1 SR NF-B p65 H:H ik
Note: ** means compare with control group, P <0.01;
# means compare with male, P <0.01(n =8).
Fig.1 Gene expression of NF-kB p65

in liver of different groups

2.3 EAXREE

Western Bolt 255 AN1K 2 s, il 3 20 K AT 4
i NF-xB p65 5 R IA K TR R, %
2 ¥ A 2 K BRUER LA N Rk | B AT T &I, &
W B 20 K SRR AR o 3R 58 1 I 3 v T B R
FL(P<0.01), [FIZHBIHEER BRAXT 3Rk 1 )
TERE R B, bk B2 Y 25 = W3 (P <0.05) 3

WishaldE  BlShERE XA XA
(RM) (RF) (CM) (CF)

NF-xB p65 8 (1
protein NE-<B 65 —— - -
GAPDH S S S S

B2 SAKREUITAINE NF-kB p65 & F1#3k
Fig.2 Expression of NF-kB p65 in liver of different groups

XARAL R 22 ABA G AE (P >0.05)
F2 BAKBITIM NF-«B p65 Fikgiiteh
Tab.2 The statistical results of NF-kB p65 expression

in liver of different groups

25 NF-kB p65 & (AN ik
Group NF-kB p65/GAPDH
B ZH HE (RM) 1.5888 +0.0172**
il S ZHHE (RF) 1. 3684 +0. 0219 = *
X R ZH e (CM) 0. 8287 +0. 0626
X RE AL (CF) 0. 6974 +0. 0743

TE ™ SR [R50 X B2 L4, P < 0. 01 5 #3% B 55 [ 201 590 A 14 A
t,P<0.05(n=8),

Note: ™ means compare with control group, P <0. 01 ; #means compare
with male,P <0.05(n=8).

3 g

SIS v R 4% b Ak B DR 2R xS 56 3 ) s
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N, IkB (K% F-xB #H 8 FH) A NF-kB = R 1K I
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ik (I Bh 4 K B Sh b HELS 45 1 52 48, NF-kB &
TRKF- 52 19, JH b o] st 2 R BRI i PR 38
L A FIR T AR B K R 14 52 2, K
T NF-«B WA AT RETE X — R G FE v = TAEHT,
B NF-xB 25 T 48 R i 43 S H S B0 AL 9 D) fig
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A RN TR P S A 2 TR, e ATLAAR 1) 10 38 s 7 ot
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(), o, i sh A HEYE KRR NF-kB KA {H
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FEARSZIG o g R B ik, A e R AL ) R
T ZXTF NF-kB (3638 A R Km0, X .51
BT IRATN T 34 52 56 b M e B i S [R]B
ASZIAH FH A S RS2 20t K LB A 5T ie IR
HARFG R Har 9 2 %52, &8s
ZHABH F AP NF-kB 548 R K2 S0 A L8k
WK NF-kB ZER R —A BT 0 4 R i i 48 A
I HZ R R R R A 19 & A, I8 4 NF-kB BB
FAT R RE N o Mh S5 4 b AR AL 2 W kAR
Ak, [ NF-xB 517025 0% N3 W AER IR Z
A EL A ARG, AT A, Rtz 4,
FRAREAG I 25O AT T, e 751 2 A SR BT T LA i
NF-kB HIE 1, 98 /0 TNF-o RN, A 25 T WL K

2o LT ABLSR NF-kB 25 7 48 F 451 473 1ot
R B2 S F AT P 400 0 550 40 ) NF-xB ) 235 1
RETR M AR AT B NI, 2 WA NF-B BETR
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The study of impaired welfare induced by routine experimental
procedures on mice and intervention effect of music

MA Chang,LIANG Lei,ZHANG Xu-liang, YOU Jin-wei,LIU Jie, YUN Shi-feng
( Department of Comparative Medicine, Nanjing General Hospital of Nanjing Military Command, Army Education

Base of Science and Ethics of Experimental Animal, National Sciene Education Base, Nanjing 210002, China)

[ Abstract] Objective To study the impaired-welfare induced by routine experimental procedures on mice and the
effect of music intervention. Methods 3week male ICR mice were divided into 9 groups. The experimental groups were
treated by several experimental operations including restraint (E-r) , intragastric injection( E-g) , intraperitoneal injection
(E-p) and orbital venous sampling( E-0). The music intervention groups were given 1 hour music intervention after the
same experimental operation ( M-r, M-g, M-p, M-0). After 7 days of continuous treatment, the main neuroendocrine,
immune, biochemical parameters, body weight and food efficiency ratio (FER) were measured. Results (1) Compared
with the untreated group, the body weight gain and FER were significantly decreased in such four experimental groups; TG,
HDL-C, WBC,IL-2, B-EP, spleen index and thymus index were significantly decreased in the E-r group, in addition,
CORT ,ACTH and EPI were significantly increased; TG, WBC, IL-2 and B-EP were significantly decreased in the E-g
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group, and CORT, ACTH, EPI were significantly increased; IL-2was significantly decreased in the E-p group, and CORT,

ACTH, EPI were significantly increased ; The spleen index and WBC were significantly decreased in E-o group, and CORT

was significantly increased. @ Compared with the experimental groups, the body weight gain, FER, spleen index, IL-2

were significantly increased in the M-r group, and CHOL, CORT, ACTH, B-EP were significantly decreased; WBC was

significantly increased in the M-g group, and CORT was significantly decreased; WBC was significantly decreased in the

M-p group; FER was significantly increased in the M-o group. Conclusion

The four routine experimental procedures

cause strong stress response in mice, and lead to health and welfare impaired. However, music intervention played an

important role in stress injury improvement.

[ Key words)]
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1.5 FERFINLF

Bio-red [ #11% , Sysmex Xs-800i [fil % # H sh 45
A, H 527600 42 F S AAL BT, /NELELISA i
&5 432 [ RayBiotech 23 F] 7™ it
1.6 ZEitZF4ahE

ZERUAIME + brifE 22 %7, W SPSS 17.0 %k
PFHFTSE 8T, R oneway ANOVA 1 Bonferroni

2.2 MiEELRIEEE:

W2, S5XFEA4M L, E-r 4151 E-g 44/ TG
i B E M (P <0.05) , [F A} E-r 411%) HDL-C 1 7.
FIEML(P <0.05), HARTHUE,M-r 41 CHOL 3%
AR (P <0.05)

£1 (TS EHEAL(n=10)
Tab.1 Body weight gain and food efficiency ratio(n =10)

2 5] LS Tk
N N TN ¥ B AT YA _ —
(£$M%\gﬂlﬁjiéﬁ# JCME{J\ﬂ({/E P =0.05 ’P =0.01, Group Body weight gain(g) Food efficiency ratio( % )
N 10.10 £1.45 20.37 +1. 88
2 &R E-r 6.06 «1.87* 14.86 +3.73*
. . E-g 7.83 +3.29* 15.93 £2.82"
2.1 ik*u?ﬁﬁﬁl‘]ttiﬁi E-p 8.07 +1.04** 16.35 £2.65*
DL 1, S5XF AR 4140 L, 5256 454 DU 2 44 34 E-o 8.40+2.17" 17.43 £2.97 *
SR A %%?ﬂi}é,M—réﬂ,M-p 40, M-o 2H {4 M-r 6.89 +1.54%4 16.3 2. 17*4
X o e M-g 7.20£1.75** 16.65 +2.91*
=] A TR B /H B 4 =
WhE S TR EAN, Hh Max =R EFH Mop 27551 13° 1842 +2. 84
(P<0.05), M-o 9.58 £1.78 19.39 +2. 77A

S5XTREAA L, E-g 41 \E-p 4L FI E-o 2 A9 1) K}
RERLIL B3 AR (P < 0.05), E-r 2H#) B 35 AR
(P<0.01), &F&RTHUG, M-r 40 F1 M-o 41 f2 & 7t
B (P<0.05),

T NALHES, * P <0.05, ™ P <0.01; 3 4k T 4 5 50 0 kA
e, AP <0. 05,

Note; Compare with untreated group, * P <0.05, ** P <0.01; Music
intervention groups compare with the corresponding experimental groups,

AP <0.05.

F2 MBI ELR(n=10)

Tab.2 Results of measurements of bloodbiochemistry tests(n =10)

5 TP CHOL TG HDL-C LDL-C

Group (g/L) (mmol/L) (mmol/L) ( mmol/L) (mmol/L)
N 49.23 +1.89 2.12 0. 18 1. 607 £0. 386 1.563 £0. 113 0.289 +0.062
E-r 50.74 £0.91 1.97 £0. 16 1.474 £0.205 " 1.400 £0. 126 0.227 0. 058
E-g 51.88 £1.49 1.92 £0.42 1.423 +0.323* 1.416 +0. 407 0.303 +£0. 086
E-p 50.45 +1.84 1.86 £0.23 1.537 £0.242 1. 486 +0. 099 0.289 +0.052
E-o 49.80 £2. 67 1.94 £0. 19 1.526 £0. 184 1.632 0. 170 0.287 +0.041
M-r 49.64 £2.29 1.82+0.17*4 1.380 +0. 171 " 1.310 £0.081 " 0.216 £0.088 *
M-g 51.78 £2.28 2.15+0.23 1.447 +0.331" 1.575 0. 186 0.347 £0.092
M-p 50.60 £2.72 2.08 0. 27 1.389 +0. 643 1.548 £0. 154 0.268 +0. 046
M-o 50.64 £2. 16 2.17 £0.21 1. 437 £0. 405 1.615 +0. 159 0.290 +0. 047

5 NULEE, * P <0.05; & R T 5 LR AL, 4P <0. 05,

Note:; Compare with untreated group, * P <0.05; Music intervention groups compare with the corresponding experimental groups, P <0. 05.

2.3 REFIHERHNENL IL-2 5E 7, 5 0 FRZ AR LE, S50 #8844 rh
WA 3, XTI L, SRR AR ISR Eor 2 B-g 4R E-p LR EFRIR(P <0.05) . &R

BIREAL, Horh E-o AL IREHE B0 E AR (P <0.05)
E-r 2RI FE B0 5 R (P < 0. 01) |, B 5 20
EREIL(P <0.05), SECm R EAIAR L, & SR T 1
HENEFR B A R F R T b Mr 22 R 0
E(P<0.05), Mpsa%c w21k,

WBC 5 7w , 55 % BELLAH Fb | S2 g6 45 1 4l v
E-r 2 E-g AAH1 E-o 20 EREAL(P <0.05), &’k
T, M-g 41 % 3 FF & i M-p 41 5 3 R AR
(P<0.05),

THE , M-r 41 5.3 T+ (P <0.05) ,
2.4 WMERFBINBENTL SR

W4, SXTHRAIAR LY, SCERHE/EPD 4L ) CORT
T ACTH B T, E-r 4101 E-g 41 B-EP
FHTFFE(P<0.05) ,E-r 4] \E-g 40 F1 E-p 41 EPI 3%
FHE (P <0.05)

T SRS , M-r 24 CORT ,ACTH F1 B-EP ¥ i
FWEM (P <0.05), M-g 240 CORT ' # F &
(P<0.05),
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K3 RBEEARPRINES R (n =10)

Tab.3 Results of measurements of immunological index(n =10)

a0 IR R AR 2
Group Spleen index% Thymus index% WBC( x10°/L) (pg/mL)

N 0. 6628 +0. 1006 0.2703 +0. 0415 8.43 +1. 81 152.38 +31. 49
E-r 0.5097 £0. 1198 ™ 0.2514 £0.0212" 6.18£1.39° 119.14 £23.63 "
E-g 0.5680 +0. 1204 0.2776 +0. 0474 6.49+1.67" 136.79 +32.08 *
E-p 0. 6477 +0. 1423 0.2791 +0. 0329 8.33+2.33 122.99 +27.90 *
E-o 0.5491 £0.0779 0.2652 +0. 0289 5.66£1.20" 137.02 +28. 02
M-r 0.5939 +0. 0829 *4 0.2333 £0.0313 ~ 6.60 +1.59 139. 99 +34. 344
M-g 0.6021 +0. 1878 0.2666 +0. 0454 7.32 +2. 154 140. 82 +34. 56
M-p 0.6727 0. 1312 0.2674 +0. 0253 6.85 +1.094 158.53 £179.36 "
M-o 0.5583 +0. 0673 * 0.2565 +0. 0246 6.21 £1.73" 141. 64 +62. 46

H 5 N4, * P<0.05, ™ P<0.01; &3 R T 415 LRI AL, 4P <0. 05,

Note: Compare with untreated group, *“P < 0.05, **P < 0.01;
groups, *P <0.05.

Music intervention groups compare with the corresponding experimental

£ 4 % CORT ACTH .B-EP F1 EPI 459 (n =10)
Tab.4 Serum levels of CORT ACTH ,B-EP and EPI(n =10)

20 51 CORT ACTH B-EP EPI
Group (ng/mL) (ng/L) (pg/mL) (ng/L)

N 68.95 +8. 14 7.61 £1.07 62.06 +4.58 36.02 +4. 83
E-r 106.96 +9. 38 ** 8.34+1.15° 56.29 +4.49* 46.42 £5.38"
E-g 90.55+9.72 " 7.95+0.72" 59.15+3.33" 42.19 +4.68 "
E-p 84.57 +7.31" 8.13+2.10" 60. 06 +3. 38 45.53 £5.39*
E-o 71.43 +£8.88 " 7.90 £0. 90 61.12 £3.47 40.05 £5. 80
M-r 80.39 +28.87 4 7.5 +0.95A 52.95 +5.57 "4 41.22 +4.58"
M-g 79.28 +36.05 *4 7.97 £0.79 " 59.78 £3.75 " 40.53 £5.87"
M-p 76.23 £8.49 " 7.72 £0. 69 59.52 +4.62 41.39 £5.32
M-o 70. 64 £10. 03 8.06 1. 68 58.14 £4.37 40.00 £4.47

5 N4, * P <0.05, ™ P<0.01 ;%3 R T 4L S R fELL s, A P <0. 05,

Note; Compare with untreated group, *P < 0.05, ™ P < 0.01; Music intervention groups compare with the corresponding experimental

groups, *P <0.05.
3 g
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PIA TR 8 Y 0 & R T HA BT/ Bl i
EPI R & 1E# K,

WFREEE AL T 5 S I BAE (PR A2 R
) B /0N B B T i B A o g8, L A 44 o R ]
BB LY 0 2 BEAG, M o0 W R 4 th IR L,
G IZE DI RESZ EIAD I, 15 /)N BRI i B A 1 52 21 ™ T
JE  ASBFFE A AR SN # BT S AR T AR
fl A 5 HIR I 750 Jk R L/ P 8 2 A A 0, %o i
/N S DI Re A B4 AR B2 A DR L 1N
U E AR 2N RS DI RE X A i
AR B S A, E S [) S22 56 358 4 76 45 048 A
Rl s R AR R TR, AS TR A% T 2R BOAS
[Fi) 8 1) 1907 8 BV 2 WA R A R R

S 3k

(1] ZEMER), E4E, BRIRSC. 9256 S 4 R R VAT M Bk 2
[J]. P A 2245 2007 ,17(8) 153 - 54.

(2] 1EEPEE, BN SRR, 45, ey S sh A Fl , (2 3E 28 A Rl
R[], B2 A 2441 ,2009,22(8) :858 - 860.

(3] W, @A E AR IRAE S BT AR P R BUIR [ T]. h 4k
PPEIZ%E 2003 ,38(3) 205 - 206.

(4] 1EEPEE, M/NSE BEAL, 4. B2 500 3 W AR ) A0 3 I 43 B
[J]. EAEDIELE 4 ,2010,23 (4) :397 - 400.

[5] TS, Aam, 5%, % ARERIENDNRAERLT
BSZmA D). I FeAR B2 2%k, 2011, 1(21) :83 - 86.

[ 6] Patel AD, Iversen JR, Bregman MR, et al. Experimental
evidence for synchronization to a musical beat in a nonhuman
animal[ J]. CurrBiol, 200919827 —830.

[ 7] Evans A. Music is for cows,too[ J]. Hoard’ s Dairyman, 1990,
135.721.

[ 8] PR, BR(AZ, 8,55 AR DF R ]. S8
YIRl#,2013 ,4(30) :56 - 59.

[ 9] Van Loo PL, Van der Meer E, Kruitwagen CL, et al. Long term
effects of husbandry procedures on stressed related parameters in
male mice of two strains[ J]. Laboratory Animals,2004,38 169
-177.

[10] Vera Baumans. Methods for evaluation of laboratory animal well-
being[ J]. Altern Lab Anim,2004,32(sl) ;161 - 162.

(11] P R E R S AR ] BN EIE, 1995, (5) :27.

(12]  Emfe, 5 DORT. 75 A7 M0 R A 28 00 100795 JIELFET 2 H b =
M AR R R K- [T ]. BRI (2R,
2003,24(2) ;174 — 176.

[13] Sheridan F, Dobbs C, Jung J, et al. Stress-induced

neuroendocrine modulation of viral pathogenesis and immunity

[J]. Ann NY AcadSci, 1998 ,840.:803 —808.
(L#%20 W)



2015 4E 11 A o B R A A AR November, 2015
H258 H11H CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 25 No. 11

\%\%\ﬂ%
=3 £|:

K%\%\%v

MEIE FMMU H A SRR A R AR AR FE bR 19 22 57 0 A
KuzE, KB E, R F, 47

7 MZEX T MR EE B sh Yy seg e, )7 510010)

[(WZE] BE e 5 A MRS @Y% FMMU ALK BRI R bR 0% FUR B Ik B0 B R MERR S50

FiE H250 ~350 g Wil FMMU HARIKE 30 2 Mg im 38— 5 O MESR i o i A 30AE A6 K i S8 s 5
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The measurement and comparison of basic physiological and
biochemical index of male and female FMMU albimo guinea-pig

ZHANG Xiao-yu,ZHANG Xiu-yan,CHEN Wei-sheng, LIANG Ning,ZHAN Chun-lie
(Animal experiment center, Guangzhou General Hospital of Guangzhou Military Command of PLA, Guangzhou 510010, China)

[ Abstract] Objective To determine and compare the parameters of blood, heart rate, carotid artery pressure,
ventricular pressure and organ indexes of male and female FMMU albino guinea-pig. Methods A total of 30 guinea-pig
about 250 ~350 g weight were fed for a week, then blood physiological and biochemical index, blood gas and carotid artery
pressure were determined, ventricular pressure were measured by arterial catheterization and heart rate were measured on
the respiratory support condition. Finally,weight of guinea-pig body and main organ were weighed. Result The difference of
platelet count, glutamic-pyruvic transaminase, total bilirubin and lactic acid were significant (P < 0.05 or P < 0.01).
The difference of carotid diastolic blood pressure and mean blood pressure, left ventricular systolic pressure and mean
pressure were totally significant (P < 0.05 or P < 0.01). And there were no significant differences in weight and organ
coefficient of main organs. Conclusion There were differences in blood physiology and biochemistry, blood gas, carotid
artery pressure and ventricular pressure in different gender of the ordinary grade FMMU albino guinea-pig.

[Key words ) FMMU albino guinea-pig; Blood parameter; Carotid artery pressure; Ventricular pressure;

Organ parameter
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BRIMAERFSE Y . HAT, FPNAME & FMMU H ALK R
WELS S0 i A B A Ak i He B 5 R e K Pk
SEZE SR A 2, IR SR M R IH , AN TF]
SCHRHEE 22 A K, AR A B v R, AR SCEs
AT R A EEHE T MERE FMMU 16 BK BB FE A
AR AT bR, R AR e O IR B I AE
L REAI T 55 5 T A9 L FH B AL SR Bals |

1 #Rfn7E

1.1 SEIEIY

WS K 250 ~ 350 g, MEMESS 15 H T
AL 2R A A2 52 96 3 W) 37 58 37 [ SCXK (18-) 2014 -
0023 ], RIFETF) MM AZDK T N I e 3l 4 S 3 v o
W3 PR B [ SYXK (#) 2014 - 0100 ), 3& L7 14 1] 35
1 JEJa T 5280, SEYRRTAR £ 12 h, 25K 1 h,
1.2 FENSERRF

7 [ 3% 22 F) 3t BSA124S YL 7K (0. 1 mg ~
120 g) . H A MEK-7222 %14 [ 3 1fi 40 i 43 #7
12 ZEHE 1L GEM premier 3000 w4 H 3h L= 5 Hr
I H A H 37 7020 A4 A S A4k e F g BLUR
BHEF ALC-V8 BN PRI HL 36 53 T3k Pelab-
430C BB 225 S R AL B R 48 e PY -2 B Il
1R I%ES BD-24G ik B B AT MRBIE 2 %
TANTE SR 500 U/mlL 2R Ah A BEER 7K 9
1.3 LAZX
13,1 A A A

B 2 K FROME £ 15 1L, 15 Ji5 o0 ISR 1 24
4 mL, 439IEA EDTA2K * HilEs TSPk M m

SRS, FH TR 00 i H R 48 B | i <48 br M i A 1k

Eizte
1.3.2 G038 R gl ik i e 0

SRMLJE oA 3k B0 IR SR I 458 A X 1 1 o0 =
W2 B2, FaR e HEA 15 HA M KRR, 75 g%
TS — R PR AWK R R AT, R AR, I s 1 5
P 280 (2 mL/kg) |, FRER R [ A2, 49 4506 3
WKJG , 45 FL A O B, B Dk e [ 2 30 o, VK R
HSARMES RE RGO S, AT S IKCEE R, B
e e S f A 26 AR (1000 Urkg)
MR 7 g LR G R S, e B
1.3.3  AfO%EENE

SEFLIL BN KT Bl R B S, /NS
WP LA T S B P MRk A fi, 4T 0
AL W7 B B AT BT A A AL AR AR S BRI ], I &

BRI Ak AT A L0 = N, WS S H I v B (e faf
LN EAN, BaRBEREFICRAELEER, 5
kLl BB AT 2R D E R BA AL B I B
IR, W I IE R A O E K,
1.3.4  JEAFEE &I E

IR 8 R R BR S 4 SR K, S R
FEL: Qi e 7 NI VN7 ST N N Y S = L
B R AL T KSR/ R aﬁéfﬁﬂﬁﬂl%ﬂ,/\
R G, FREICEL, THA AR R 5L = [ (IEAE
/RSB ) x100% ],
1.4 ZitFHE

Bl b FE R FH SPSS19. 0 ik vEAT 4 591 7]
FEACR ] ¢ K, B0 D34  bRifE2E (X 2s) R
IN,P<0.05 AERAGITEE X,

2 #R

2.1 MmEM
THLIR R A m IO MK AL PLT 1 T 45
EREEGRLD,
R etk S HEPE T E S FMMU
PR BRI L K b A
Tab.1 Comparison of blood cell analysis between male and

female FMMU albino guinea-pig

WA Ttk WP
Ttems Male (n=15) Female (n=15)
FI4H/ie WBC 10°/L 4.46+1.82 5.52 +3.054
FRPERIAIME NEUT 10°/L 1.92 0. 80 2.42£1.75
REL4HA LYMPH 10°/L 1L.92+1.18 2.41 £1.63
FRZANI MONO 10°/L 0.38 £0.20 0.57 +0.39
FERRMERIAINE £O 10°/1, 0.08 +0.08 0.10 £0. 12
FER IR BASO 10°/L 0.17 +0.49 0.38 +0.68
PRI /8 NEUT % 44.43 +15.91  45.43 +13.51
WRELIE E 43 LYMPH % 42.09+£13.00 45.62+17.79
PRI E 438 MONO % 8.30£2.60  10.42 +4.30
FERRMERE R 15 /338 EO % 1.39£1.22 1.50 £1.34
SRR E 4% BASO % 0.38 +0. 15 0.77 +0.92
21401 RBC 102/L 5.32 +0.65 5.29 0. 46
M£I&EH HCB ¢/L 134.90+1.53  137.40=1. 10
IR HCT % 0.391 +0.0466  0.392 +0. 0307
LTYNHLT-IARFL MCV L 73.67£3.12 7419 £2.75
P METEE I MCH pg 25.39+0.94  26.00+0.97
SAYMLTEE WA MCHC o/L. 344.93 £7.47  350.38 6. 65
LTANMI MG 56 RDW-CV % 15.21 £2.36  14.57 +2.04
/MR PLT 10°/1. 411.14 £76.86  485.90 +142.03*
i/ IMEF PCT % 0.17 £0.06 0.19 +0. 11
/MR MPY (L 8.16 +1.05 8.11 £0.71
i/ 5% PDW % 17.81 £1.99 17.51 +0.87
T M UK FUME e HE R, * P < 0.05, * P < 0.01,

Note: Comparison of the male and female FMMU albino guinea-pig,
*P<0.05, " P<0.01.

2.2 Imik&E
S s R | A 2 K B ALT | TBIL 2
Wifebr 2z R & (%£2),
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2.3 MmMESH EPSRE SRS K E L K LVMP 3 T8 hr 22 55
T EE R R E M KR Lac 84522 5% W3 LVSP 2R B E (£ 4) .,

BEFER3), 2.5 FERRSH

2.4 LK FBHKEDEE S EE R I W G FMMU Ak K BRUME |

SIS E B 5 O | KRR 8 Bl ik ZBIEgs M Ay RECC B ER(KS5),
T2 MEESMEMESEE S FMMU A ARIK B i A 1k

Tab.2 Comparison of blood biochemistry between male and female FMMU albino guinea-pig

WiH i ffE
Ttems Male (n=15) Female (n=15)
AR IE ALT U/L 80.20 +30. 15 59.73 +13.88 "
B EL A AST U/L 95.93 +57. 12 96. 00 £49. 43
PRPEBERREE ALP U/L 135.00 +52.28 152.33 £37.19
A& L KB GGT U/L 36.07 £24.92 41.73 £23.77
FENEE AMY U/L 135.89 +22.48 132.13 +14.03
MEN TP g/L 54.48 +3.68 53.51 5. 14
F14E 1 ALB g/L 30. 01 £2.05 28.45+2.75
BRE M GLOB g/L 24.47 £2.48 25.05 +3.34
i H/8k & A/G 1.23 +0.11 1.149 +0. 14
BUHLT 2 TBIL wmol/L 1.13 £0.03 1.11 £0.023 *
M4 GLU mmol/L 6.06 +2.35 6.81 £3.06
JRZ % BUN mmol/L 13.59 £3.48 13.12 £4.34
WLEF CREA wmol/L 49.81 +7.56 49.83 £9.09
JH [# #% CHOI mmol/L 1.77 £3.23 1.167 +0.25
Hil =& TG mmol/L 0.43 £0.30 0.47 +0.10
11 %5 B R 2 11 IH [ . HDL-C mmol/L 0.20 +0.067 0.19 £0.057
{0 % £ A 25 14 IH [ 55 LDL-C mmol/1, 0.64 +0.26 0.80 +0.23
SRR UA pmol/L 130.93 +43. 14 136.33 +91.29
FL& i & LDH U/L 210. 53 +158.91 210. 07 £90.017
HEERE M G 1gG mg/mL 1.33 £0.11 1.40 £0.12
*MA €3 o/L 0.24 £0.015 0.23 £0.034
M G4 /L 0.021 0. 0035 0.021 +0. 0046

O R RUME M2 [ LA P < 0.05, ™ P < 0.01,
Note: Comparison of the male and female FMMU albino guinea-pig, “P < 0.05, * P < 0.01.

R3 MEMESMEEE L FMMU A ALK RIS 0T
Tab.3 Comparison of blood gas analysis between male and female FMMU albino guinea-pig
T H Jiidad il
Ttems Male (n=15) Female (n=15)
pH {& pH 7.16 +0.11 7.22 0. 14
ki 4 43 PaO, mmHg 92.93 +27.20 86. 00 £22.95
Bk i =4 ALk 43 He PaCO, mmHg 35.80 +13.61 34.40 +11.24
PH ¥ BEBCIE pHT 7.16 £0.11 7.22£0.14
SRR EALIE PO, T mmHg 92.93 £27.20 86.00 £22.95
AR IR AL IE PCO, T mmHg 35.80 +13.61 34.40 +11.24
A B4t TCO, mmol/1L 13.37 +3.48 15.50 £5.99
2141 71 T A5 BEecf mmol /L -16.43 +£3.55 —13.31 £7.65
2113843 5% BE(B) mmol/L —15.42 +3.46 ~12.35+7.26
FBRREIR E AR HCO; ~ mmol/L 12.28 £3.19 14.46 £5.82
PRSI AR HCO, ~ std mmol/L 12.69 +2.80 15.09 +5.77
P 5L RI 0.25 +0.15 0.34 £0.24
Wil B0 Bk .50 HE R pa0,/pA0, 0.88 +0.17 0.80 0. 14
A K * mmol/L 4.34 £0.93 4.36 +1.23
£ Na* mmol/L 134.13 £5.30 134.27 +4.88
5 Ca>* mmol/L 1.26 £0.12 1.26 +0.09
FLR Lac mmol/L 13.23 £2.24 10.99 +2.91°*
5T Caldli; , mmol/L 1. 14 £0.09 1.17 £0.10
IR Sa0, % 90.27 +11.39 89. 47 +14.68
B E A THbe ¢/L 149.07 £11. 64 137.60 £21.76
Jiti 61 < 4043 e pAO, mmHg 104. 87 +16.97 106. 67 +14.07
il <, — gk % 53 25 A-aDO, mmHg 12.73 £17.33 20.67 +13.22
AATEE 0l mmHg 442, 60 +129.36 409. 53 +109. 35

VE 5 QUK UM 2 18] LB T P < 0.05, P < 0.01,
Note: Comparison of the male and female FMMU albino guinea-pig, *P < 0.05, ™ P < 0.01.
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Tab.4 Comparison of heart rate, carotid artery pressure and ventricular pressure between male and female FMMU albino guinea-pig

Ui H Items

P Sex

Xts

35l Range

R g
DBESIEE Y/ min

4 S K . mmg

BRI KET R mmHg

BUAB K1 mmHg
Al G LVSP mmHg
e 75K LVDP mmHg
e 234K LVMP mmHg
F O RVSP mmig
£ ZEFF5K K RVDP mmHg

FE - E RVMP mmHg

0o g 0o 0o 0o 0o 0o 0o 0o 0o 0o

311.78 £17.594
311. 07 £22. 997
208.91 +24.52
208. 44 +16. 65
65.71 £9.75
68.07 +13.20
46. 69 +6.52
43.36 +7.61 "
55.02 £6.27
51.40 £9.21"
39.82+7.15
33.13 +8.08 ™
9.76 £4.74
10.33 £5.00
21.24 £5.36
17.96 +4.87"
14. 60 +4.32
16.29 +5. 86
4.13 £3.00
4.07 £2.28
9.51 £3.94
8.58 +£3.80

280.4 ~344.4
269.8 ~347.3
175 ~246
180 ~242

44 ~88
44 ~93
30 ~56
30 ~59
40 ~68
37 ~69
23 ~52
23 ~51
4~18
4~19
12 ~31
11 ~28
7~21
6 ~29
0~9
0~9
3~15
3~18

T PR UM B (] LB P < 0.05, ™ P < 0.01,
Note: Comparison of the male and female FMMU albino guinea-pig, *P < 0.05, ™ P < 0.01.

RS OMEMES MM E Y FMMU AAIK R B 22 S5

Tab.5 Comparison of main organ weights between male and female FMMU albino guinea-pig

HEME Male (n=15)

MM Female (n=15)

EEEY AT o A 2 %% JEAS T g HE A 2 %%
Indexes Organ Organ Organ Organ
weight coefficient weight coefficient
fii Brain 3.687 +0.235 1. 184 +0. 0682 3.543 +0. 176 1. 144 +0. 0938
JWG AR Pituitary 0.0423 +0. 0137 0. 0136 +0. 0000434 0.0341 +0.0113 0.0111 +£0. 00386
FERAR Thyroid 0. 060 +0. 0224 0. 192 +0. 00683 0. 0905 0. 102 0.291 +0. 0323
B Thymus 0.054 +0. 0231 0.0173 0. 00775 0.0416 +0.0104 0.0134 +0. 00388
> Heart 1. 253 +0. 229 0.402 +0. 0693 1. 144 +0. 160 0.371 +0. 0660
fiti Lung 2.731 0. 535 0. 875 +0. 161 2.572 +0. 351 0.833 +0. 152
JF Liver 8.294 +1.993 2.662 +0.617 9.347 +1.288 3.020 +0. 461
H Stomach 2.907 +0.979 0.925 +0.298 2.767 0. 538 0. 893 +0. 177
JI§ Spleen 0.576 +0.296 0.187 0. 107 0.518 +0. 116 0. 166 +0. 0329
¥ Left Kidney 1.231 +0. 151 0.395 +0. 0450 1.191 0. 171 0.383 0. 0521
4% Right Kidney 1.212 +0. 145 0.389 +0.0416 1. 192 +0. 151 0.384 +0. 0448
% MR Adrenal glands 0.173 0. 0413 0.0554 +0. 0129 0. 181 £0. 030 0.0587 +0.0111
B/ TFE Testis/Uterus 1. 120 +0. 328 0.359 +0. 102 0.959 +0. 965 0.310 +0. 321
B2/ 504 Epididymis/Ovary 0.205 +0. 0863 0. 0657 +0. 0261 0. 151 £0. 0173 0. 0485 +0. 00545

TE B m K EUME ] LLA, P < 0.05, ™ P
Note: Comparison of the male and female FMMU albino guinea-pig, “ P < 0.

3 it

< 0.01,

AR SR RE 24 BRAE S vh R Y 250 ~350 g
AT TRl PN P AR SRR A B AR AR R A 0 1
FRAOCARR I A 58N 01 2 25 (1] 76 AR T 44 8 3

05, * P < 0.01.

P, P S PR 2 FMMU AR R4S = A2
o NP g RO AN 3 I R A = T SR
RTE I SR b T X 2 S RO
Wil o MLV INAS SR o AE 22 TR AL (22 T A=
ke 23 M SARBR R, BRI/ MR A AR 2 |
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BABLTE FLER 4 WHEbRANRTRAEVE R 8] 22 5% , 500
SRy BN A5 5 T e I ) of A B A Ak 22 S A G
AN—5, WA (ALT) FEEE TP O 0E
FVEAS LR I & A= 98 0 95 748 W] Ifi ¥ ALT 34
o AMEIM ALT 7KF-55 i i 4 il 4 v 2835 36 )5 A
SEAHSGE SN ALT Fh s ] R AR A 22 1 %o i 240 i
s 9 3% O v A IALRE K BRI ALT &3
Bahn' Wi HAT 2 (TBIL) 325 H k2 W 2 75 A T
FESRIR B A 5 R A S S R R i
PEIKER ALT, TBIL %2 25 = T, R, 748 H B
AR BRTT J AH S AT 5 s 10 34 3 7T B A7 7 1) 1k 331 22
5o AN, FE M R A B AE AR UL AR AF 5 G 3 A
RO ARSI N FE T LML M A

JK B> T A R 45 38 5 SR FH DU 22 0 2R 3 Bk O
O DL AR D vk D LR T K BRI 3h ik
B St 28 R B 0 R {8, T I A 0 28 RS2 DA O i
EUREREEARAR T HRG, AN K R OG
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Experimental study of Fuzheng Huaji decoction inhibition
effect on H22 tumor bearing mice

LI Xiao-juan' , BAI Yun-feng® , WANG Rui-lin* , WU Shun-quan' ,HOU Jun', LI Rui-sheng'
(1. Experimental Research Support Center, Beijing 100039, China;2. Liver Disease Center for Combined
TCM and Western Medicine,302 Hospital of PLA, Beijing 100039, China)

[ Abstract] Objective To study the anti-tumor and immune effects of FZHJF on H22 liver cancer-bearing mice.
Methods The H22 transplanted mouse models were established and randomly divided into five groups:model group,low-,
medium- and high-dose FZHJF (4.55,13.65,40.95¢g/kg) and 5-Fu groups (0. 2mL/10g). 12 days after treatment, the
tumor inhibitory rate, liver index, thymus index, spleen index were calculated. At the same time, the appearance of liver
tumor and tumor pathology in different groups was analyzed. Results  Pathology results confirmed the tumors were
hepatocelluar carcinoma. Tumor weight in FZHJF groups were lower than those of the model group (P <0.05) ;the tumor
inhibitory rate increased with the dosage,and the tumor inhibitory rate in high dose group(49.02% ) closed to 5-Fu group
(51.51% ) ;the results of tumor appearance showed that the tumor volume have the trend of reduce gradually,and is smaller

than the control group. Thymus index and spleen index in FZHJF groups were markedly higher than those of the model and
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5-FU groups(P <0.05). Conclusion FZHJF has significant anti-tumor effect on transplanted H22 tumor in mice and has

the function of immunological enhancement, and these results will provide theoretical foundation for clinical practice of

FZHJF.
[ Key words)
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Tab. 1

Effect of FZHJF on body weight,the tumor weight and inhibition rate of H22-bearing mice

iR VEEg METRIIATE (g) HERIRE(g) T (g) MR (%)
Group/indicatrix Weight before dose Weight after dose Tumor weight( g) The tumor inhibitory rate (% )
o
B R 20.97 +1.24 35.78 2. 41 1.02 +0. 67 —
Model group
5-FU 4
il 21.69 +1.07 32.61+3.10" 0.49 £0.15 " 51.51
5-Fu group
FZHIF fI)
21.03 +0. 69 34.56 2. 16 .90 +0. 244* 11.76
FZHJF low dose group * * 0.90 £0.24
FZHJF w5
21.63 +1.12 .31 £2.63% .61 +0.17" 40. 20
FZHJF med dose group * 36.31£2.63 0.61+0.17
FZHJF &7
I i b 21.54%1.14 36.33 £1.99" 0.52+0.34" 49.02

FZHJF high dose group

T SR R EAE . " P < 0.05, 5 5-FU 4LHE AP < 0.05, Sl gl . P < 0.05,
Note : Compared with the model group: * P < 0.05. Compared with the 5-FU group:2P < 0.05. Compared with the high dose group:*P < 0.05.
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Tab.2 Effect of FZHJF on liver index,spleen and thymus index of H22-bearing mice
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5-Fu group
FZHJF {50 .
. 6.03 £1.25 .26 0. 1274 .74 £0.08 74
FZHJF low dose group * 0.26 £0. 12 0.74 =0.08
FZHJF Hh) &
5.83 +0.44 4 . 1478
FZHJF medium dose group * 0.30£0.08 0.80+0. 14
FZHIF 574
IF it 5.40 +0.37 0.28 £0.04 "2 0.77£0.16"%

FZHJF high dose group

L SRR AL L4, * P < 0.05, 5 5-FU 41 1L#.2P < 0.05,

Note ; Compared with the model group: * P < 0. 05. Compared with the 5-FU group:%P < 0. 05.
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In vivo experiments of porous gradient bio-composites with
HA/ZrO, in repair of the lumbar vertebra defect

SHAO Rong-xue' , QUAN Ren-fu®, ZHANG Liang’, XIE Shang-ju’, YANG Di-sheng *, WEI Xi-cheng®
(1. Zhejiang Chinese Medical University, Hangzhou 310053, China; 2. Department of Orthopedics, Xiaoshan Traditional Chinese
Medical Hospital, Hangzhou 311200, China; 3. Department of Orthopedics, the Second Affiliated Hospital of Zhejiang University,
Hangzhou 310000, China; 4. College of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

[ Abstract] Objective To evaluate the effect of porous gradient composites with hydroxyapatite ( HA ) /zirconia
(Zr0,) in repair of lumbar vertebra body defects of dogs. Methods (1) New porous gradient HA/ZrO, bio-composites

were prepared using Foam impregnation, gradient compound and high temperature sintering; (2) A total of 18 adult Beagle

[EE€TB ] WA RHYTIFRINIE (2012C33114)
[1EE®N] AR 5k2% (1980 — ), 5B S WS I A R T AR BRI IYI2IA . Email shaorongxue@ 163. com,,
[EIEHE] 1R (1969 - ), 5 i+ SIF, #4%, Email: spinequan@ yahoo. com,



R F A PR A A5 2015 4E 11 A48 25 %55 11 ] Chin J Comp Med, November 2015, Vol. 25. No. 11

47

dogs, weighted 10 ~ 13 kg and aged 5 ~ 8 months, were assigned randomly into two subgroups and were implanted with new
porous gradient HA/ZrO, bio-composites ( subgroup A in 12) and autologous iliac bone ( subgroup B in 6); (3) The
relative data was analyzed on roentgenoscopy, mophology and biomechanics of post-operation. The effect was compared
between the subgroup A and the subgroup B to repair the vertebral body defect. Results The porocity of new porous
gradient HA/Zr0O, bio-composites is 25 ppi ( pores per inch) , and the pores are well distributed with diameter of 100 ~300
pm. The roentgenoscopy of post-operation displayed that new-bone formation is increased gradually, and the interface
between bio-composite and host-bone becomes blur, and the new-bone around the bio-composite integrated into host-bone at
24 weeks of post-operation in subgroup A. As to subgroup B, the resorption and restructure were found at 6 weeks after the
surgery, and the graft-bone and host-bone have integrated completely without obvious boundary at 24 weeks of post-
operation. Histomorphology study showed that the amount of bone within pores of the scaffold material increased with a
prolonged postoperative, and that partial bio-composite was degradated and replaced by new host-bone. There was no
significant difference between the two subgroups (P >0.05) in the maximum compressive strengths of biomachanics test.
Conclusions New porous gradient HA/ZrO, bio-composites can induce bone tissue to grow into the pores, and promote

the repair of cancellous bone defect, which may be applied widely to the treatment of cancellous bone defect in the future.
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Fig.6 Biomechanical results
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Alterations in the functions of gastric smooth muscle in type 1 diabetic rats

HAO Zhang-sen'” ,LIANG Hong-yu' ,HOU Cong-cong' ,TONG Miao-miao' , LIU Shuai',
JIANG Jian-dong® ,ZHAO Ding'**
(1. School of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China;
2. State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute of
Material Medical, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China;
3. Pharmacy Department, The Fourth Hospital of Shijiazhuang, Shijiazhuang 050000, China;
4. Institute of Integrated Traditional and Western Medicine, Hebei Medical University, Shijiazhuang 050017, China)

[ Abstract] Objective To investigate the alteration of contractile and relaxant responses of the isolated gastric
smooth muscle in early type 1 diabetic rats. Methods Male SD rats were administrated 65 mg/kg sterptozocin (STZ) by
intraperitoneal injection. Using the method of organ bath, contractile and relaxant responses were induced by electric field
stimulation (EFS) and agonists on gastric smooth muscle in rats, we observe the alterations of contractile and relaxant
responses of the gastric smooth muscle in early type 1 diabetic rats. Results (1) In type 1 diabetic rats, the contractile
responses were decreased, and the contractile amplitudes were disordered significantly, compared with that of in normal rats

(P<0.05); (2) There were no differences in the EFS-induced contractions on gastric body smooth muscle and the

[E4TR] WibE ARREIE S A 2534 T H (C2011206175) 5 T A6A BHE T RHE SCHETHRITH H (142777114D)
[MEE BN 1 BE AR (1989 — ) , 3 i+, WA o sh ) SE e 2
[EIEHE ] T (1965 - ) , %, 2082, i1, EZNEHEIRAG ACREsh AR K AR S 25 PR2E I 5%, E-mail zhaodingd@ 163. com,,
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spontaneous contractions on gastric antrum in normal rats and type 1 diabetic rats; (3) Compared with normal rats, both

the relaxations on gastric fundus smooth muscle, and the contractions on pylorus circular muscle were increased in type 1

diabetic rats (P <0.01). Conclusions

Based on the changes of contractile and relaxant responses on gastric smooth

muscle in STZ-induced type 1 diabetic 4 weeks rats, the damages of gastric fundus and pylorus seem to occur first, and the

alterations of neuromodulation are main reason, which affects the contractile and relaxant functions of gastric smooth muscle

in early type 1 diabetic rats.
[ Key words)

B R 9 P 1 #2KE ( diabetic gastroparesis, DGP)
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Al 3 BEWRAA T E (streptozotocin, STZ) Al 44 (SNP) |
P YBi(SP) BTHE i (Aw) IKEER (TTX) A=
TR IR (ATP) 04 H Sigma A F
1.2 Bh¥EERAE T RARAHIE

SD A P K B (T b 4 S5 B i s B it
[ SCXK(3£)2013 —-1003] , [t 6 ~8 J& , {4 H 200 ~

Diabetics mellitus ; Gastric smooth muscle ; Electric field stimulation ; Neuropathy ; Rats

220 g, 0.1 mol/L MMk R EHZE vk (pH 4.5)
STZ Feh 1% WOV, ¥ 65 mg/kg PR T VK I i 7
G2 (TESTHTAS B 12 b)) 72 b S R ERICR 1M,
FHHERS RSN 22 25 1B, K BUMAEE =300 mg/
d1(16. 7 mmol/L) BEWIBLRL KN T5L 58, IEH
KBRS R K R A B T A B, IO Dk
5 A K i BESCER AR O il /E 8 mm x 2
mm BRI YOFHENL, BERRIENL, 508 T
WUREA T TRRE WUbRAS 4 LSR8 7 AT 37°CK-H
W10 mL YAl R I RFSEE LL 95% 0, FI 5%
CO, IRGSM, WAL T 1 g WETH AT, B 15 min
He—R K-H 3, 1 h RRbRAS 16 3h-F R85 IR 52
B, HEAT R S 00 B S B AR A, S G 45 AR A
0.1 wmol/LTTX,30 min J&5 45T MM, %5 H 3%
LTS 2 19 S 7 2 5 Sk P 22 5 B N
1.3 KRB FBINKYE RS
13,1 HJEF AL =g

L % (FLHE 50 V0% 20 Hz, 98 1 ms, Hi
PR 10 s, (IR 100 s) B RESF W ALbR A o 5%
R S84k L 1 wmol/L Atr XF K R B i #5 WL
90 I OS2 >R FH BB AA 2535, LK CCh (0. 01 ~
30 wmol/L) KCI(1 ~80 mmol/L) % K & Ji£ I
WU AR VR
1.3.2  BHRIIE NS 5

HLI RIS R IR AR A, ie sk 128 4k, ol
WERA TR B i L
1.3.3 B FENA RIS S)

HER YL ATM 1 h, FEREN A
KM B iE SR 1 B
1.4 KRB FEBMETHERA K
1.4.1  HIRHIENER K K0

BIE L WUAR A 45 T 0.3 pmol/L CCh 1§
0.1 wmol/L SP Bl 4r , F5 W 4 2 1 35 B F- & 11
J HEAT LML (LR 50 VAR 1 .2 410 Hz, 3%
FE1 ms, HEASFE 10 s, [A]BE 100 s) M WEGE R
Yo & &7k SN I 0, SP T 46 B A 119 52
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BAEE IR PAAAE 1 pmol/L At 254 F #E47

FEAFA, 45 0.3 wmol/LCCh 31U 4, £
W N AR e I, ok AR BFRL 25 TE AE VR R i A
SNP(0.01.0.03.0.1.0.3.1.3.10 wmol/L) & ATP
(0.1.1,10,100,1000 pmol/L) , W 2Lic 53¢ SNP &,
ATP 75 & K BB KB NUET 5K B 07 1 L
1.4.2 IR HLET 5K I L

TEFESK I R A T VIR bR A | 3% 2% 1
[F] B FIE AL, WL 10 5% H 3 075 % 7 5 S 1)
T,
1.5 HitrESHHZE

SEH P8 A mean + SE 3R 7R, 2K H GraphPad
Prismd. 0 BAFSEA TR G T o Hr AVER] , HL 7
P B R B - WL 4 B g AR 10 A WS04 I i
FHIE (g) R . PSRRI Z M Geih2% 4
B, B e R AU R 7 22500, 24 P <0. 05 i), i —
#: 5% Bonferroni’ s test FCESHIXT I 5 (8] ( [F]l— 254
W RE BRI A ) 1 22 5 . PRZEL R 2 1) 1Y) LU 3R
H Student t-test, P <0.05 NERALIH¥E X,

2 R

2.1 MERFAREEFMAEKFETHRBTAHALSN
M2

STZ(65mg/ kg ) B2 J¥ 11 555175 5 9l g o 462 720
THHR 88% , 5[] JEI A 1E R BURH BE , B PR A B

PRI AR (32 1) 5 B KB T (% 2)

55 HRALAH L, B PR KBRS B B 1 K, B IR
BRI 5 HRERRTC 1 Bt &

2.2 KEBEBINKERMHHE

BE RO & PR R BLE IR IR L
W e B N S 3N T OE R R R (FRIR Y 24.4%
P<0.05, ¥ 1), HUkHnis i B XL, 2 2485
(B 2), CCh(0.01 ~30 wmol/L) KCI(1 ~ 80
mmol/ L) 75 & 1E # KBTS FR 9 K BB IR HIE L™
AV BRI AR B PR R R IE R R R
BEELR(P>0.05,K3),

HL 7 75 e W PR s R BB I G LML 4 T
IO 4 /N T IR R B (B 29 20.3% , P <0.01,
B 2), Hia i W30l , S22 855 e e KT
IR NBRAS , 29 IE LAY 120. 5% (& 2) .

5 BIRIENUA E, H 3 3 OE # KRB RN
TENbRAS W4 i B K T B IR B AL, 298 3R AL
19 110.6% (K 2)

B HL 3 B R B SORE PR KRR A
IR, WS4 R B 2 22 A8 5%, ToIE 5 R e B U8
FNE, HEH R BRSO PRI K BR8] T 8 2 Pk 25 5
(F14A,B),

HL 37005 & 10 S ST T LA 46 2 1 3 BE B 1
pwmol/LAtr 5 0. 1 wmol/L TTX 5&4BHWr .

F 1 RURI AR BLATE 0 LA ()
Tab.1 The body weight in normal and diabetic rats(g)

AT Body weight

5

UPN 1A 2 )4 3 )4 4 JH
Groups
0 day 1weeks 2weeks 3 weeks 4 weeks
e - £
R AR 198.5+1.0 218.4 +4. 4 249.2 +4.2 290.8 +3.8 327.2 4.3
Normal rats
B IR S " "
ﬁ%/kﬁjﬁj(ﬁ 201.2£0.9 207.5 +4.2 217.8 £5.7* 229.1+7.9™ 231.6 £3.8™
Diabetic rats
T RIWIIE S K RUILEL, P <0.01,n =10,
Note: * * P <0. 01 vs contemporaneous normal rats, n =10.
|2 IEHRBURE R R B E (mg-d1 ™)
Tab.2 The blood glucose values in normal and diabetic rats( mg-dl ")
18 Blood glucose
415
0x 1) 2 34 4 )
Groups
0 day 1weeks 2weeks 3 weeks 4 weeks
o
IEX AR 79.5£1.0 77.9 £5.0 82.8+4.9 92.3+2.4 89.2+0.9
Normal rats
7 DF‘ EE? ek » ok
PR R 75.8 £0.7 332.5+10.1* 367.6 £14.3 ™ 410.0 £14.2™ 432.8 £5.0™

Diabetic rats

T SR IE R KR, “P <0.01,n =10,

Note: * * P <0. 01 vs contemporaneous normal rats, n =10.
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B fEFEKIT, IEH KRR R KR
BE YIENUARA B o] AR B A & G T
3, B S IIE AR A5 4% 5301 R 3.3 £0.5 3. 4
+0.4 W5 , PIE WA 5358 2.7 £0.3 2.8 +
0.3 /41, 1EH KBS R KBS FZ il A
ZzW«’“EL WG i 25 R (BT 4C,D)

%é | -
55 /
ol 4% : -
\\«'9‘} IG@G' R &&“"-'
& & NI S
< &F * X
ol S & &
P S
&
S
. SERWKRIL, " P<0.05, *P<0.01;n=8,
B 1 AR kR B R FRE NS EE &y

Note: * P <0.05, *P <0.01 vs normal, n =8.
Fig.1 Contractile responses to EFS in the isolated circular

muscle strips of gastric fundus

2.3 KRBFEBNEFKRMHKLET
B I% ILﬁ§Q3 pwmol/LCCh 2 0.1 pmol/LSP

TR AR BRAS IS A DR s R BB JRS PR OB LT 5K S 1 S
FR T IEH KB (CCh; 1Hz B J2& 1E % K R 1
182.7% , P <0.01, K 5A;SP:1Hz W} 1E % KA
181.9% , P <0.01, K 5B), SNP(0.01 ~10 wmol/L) .
ATP(0. 1 ~1000 pmol/L) i 1E I BRI BRI K
BRI L™ A e B A 38 1 7 5 S iz, B PR Ao K B
HIEHKREHR2ZER(P>0.05, K6),

A

B PR K B YA LAY 5K B by i 3% K T 1F
B R B 1Hz B2 0E 5 R B 163.5% , P <0.01),
B IRHIEEF ik /N T B IR FIE bR A, 298 H
JEFRIEUARAS 1 90. 7% (B 37 ) 34 1 K BB IR HN
TN, &7 5K S 2k B IR IIE AR A9 95. 1% )

BT W PR K BRI ] R 08 ILES 9K I N i 3%
NTIEH KR (1Hz B8 IE KR FEIR2 29.2% ,
P<0.01,K7),

HLI OS2 0 B I T LR S5 008 IL&T
SRR HIRERL 0. 1 umol/LTTX 5E4:FHIKr

3 g

HRAE B 32 S (0 Dy e AR a5, B 1 43 by 3 ity B R
v T AL RS R, LAk SRl
GNP B NE S, FEREEZEYNE
o v B AR B AR AN 5, LU sh v i
oA, R Y EMER ., A ScEkiRiE 5
AEEHE PRI T 1 R B HE s 4 2% 1) B ) B AR AL
TR e - R NS i O e el e
JIvRES , A1) R AR, UK E - iR mis sk
kN

ARWFFER ] STZ A5 4 JEY 1 7508 BRI K Bk
FTSE5s, 4 JRIP, 1 BORE PRI K RS s 7K ST B 5
B I YEREZ) 24 mmol/L KV 1R E B T, TE
STZ ¥tk 4 JE 1 1 RURE PR R B P LS g6 v
FL I 75 1 O T L 4 | T Tk RN 2 RE A
0.1 pmol/L TTX 5&4HUH , W] I UL 2| 1y W 4 &7
Sk B R R A2 IR KR, A SEASBUH TR
PO R I LIS 46 SO, 2 BH 5 R A4 1 2%
PERR BT Ry QRS SEg b R B, 1 BB PR
KU IR AL U R 37 00 3075 A 1 i 4 T2 N

A U

100s

B2 HREELZIER (A, B) KRR (C, D) REEIRIIENL(A, C) KYIENL(B, D)WL

Fig.2 Original traces showing the contraction in isolated circular (A and C) and longitudinal (B and D)

muscle strips of gastric fundus from both normal (A and B) and diabetic (C and D) rats
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A ﬁbﬁﬁiﬂ Diabetic rats B 4= BEEH KR Diabetic rats
-, 84~e-EMXR Nomal ras —o- iEA AR Normal rats
2 3
E,; 6
H 7
15;‘; n 24
£3
g
Z 24 14
=]
o]
U L] L] L) L) L] L] L] L] 0 LJ L L] L
003 01 03 1 3 10 30 100 20 40 60 80
+ B (umol/L) HALH mmol/L)
Carbachol(umol/L) KCl{mmol/L)

B3 REME(A) KCI(B) A KRB IR IS N ,n =8

Fig.3 Contractile responses to carbachol or KCI in the isolated gastric fundus strips. n =8

NN

100s

C D

AL AL

B4 BIREGE R ER (A, C) KM (B, D) KRS
JILeaE B (A, B) B H 2B LA Wi 4ii& s (C, D)
Fig.4 Original traces showing the contraction in isolated circular muscle strips of gastric body from both normal (A) and

diabetic (B) rats; the contraction in isolated circular muscle strips of pylorus from both normal (C ) and diabetic (D) rats

A B
-30+ =30
sy ?,‘;" %
.8
£ Z 60 604
o) _z T
z EEd
w%
¥
L
EL )
909e= iEH KR Normal rats ** 909e= IEH KR Normal rats
=i Bl R 5 R Diabetic rats - BRI B Diabetic rats
L} L Ll Ll Ll L Ll L]
1Hz 2Hz 4Hz 10Hz IHz 2Hz 4Hz 10Hz
iz ik
Frequency Frequency

T 5IEW KRR, *P<0.01,n=8,
B 5 RERE(A)SK P Y (B) Mk s G B iliEs & BRI ILET 3 g

Note: “P <0.01 vs normal rats, n =38.
Fig.5 Relaxant responses to EFS in the isolated circular muscle

strips of gastric fundus. Strips were pre-contracted with CCh (A) orSP (B)

BNTIE® KR, B B 25al, Bk om; WS RELA & i sh 5 55 AT
FILAT L3 008035 e B 4 T 5 IE e BUR e LR 2 W RROB UK L 3 A K T
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A 0n B
()m
-254
- -10-
-
£ 5 504
M E
b -20-
&2
2 .75.
== LW < Normal rats 3= IEH A B, Normal rats
-100 =t fli [ 79 KB, Diabetic rats =i~ i &35 B, Diabetic rats
L) L) L) L) L) L) L) L) L] L L] L) L)
001 003 01 03 1 3 10 0 1 2 3 4 5 [
B8 (nmol/L) =R (umol/L)
SNP(umol/L) ATP(umol/L)

B 6 A4 (SNP) = MRRIRTE (ATP) i & KR B R FFIEWLEF K SV ,n =8

Fig.6 Relaxant responses to SNP or ATP in the isolated circular muscle strips of gastric fundus. n =8

=] (-

&F k(%)
Relaxation(%)
=
1

== L KB Normal rats
= B R 5 AR Diabetic rats

L) L) L] L]
1Hz 2Hz 4Hz 10Hz
ik

Frequency

-50

T IR KR, 7P <0.01,n =8,

B 7 A SR R TR LAY i S
Note: *P <0. 01 vs normal rats. n=38.

Fig.7 Relaxant responses to EFS in the isolated

circular muscle strips of pylorus.

FN; /N IR KB, AR RN 76 1 BOHE
PRy AR BB - i LD BE T 2, R A ] 7T RE
B RH ,

WAL IHIE  E STZ 5 5 19 - 0 PR s K
B, FEL 0 & s e 8 PR WL 4 B g B AR, 5 32
CLJ J 1 JIEL i 8 25 2 488, 2 TR AR e B ik 2 A
Ko AWFREERER, 5 IER KEAME, CCh K& KCl
V5 1 UM PRI A R B VST LIS s nvy 9 TS B i
Ak AR L S TS R ey R A 483 0 2 Tk T i
ST Bl BB A, 5 B0 0™ A I e R
R 2L,

TEETSK SN (IBFZE Ff, SNP B ATP 5 & 1 Uk
R B 1E i R BB IS PRI WLET 5K = 0 I TG BH i 22
S AT 1 BORE PR K RS IS FRE LAY 5K

B2y W b 3 F U 1 AORE R K B 5 ISR LER
KRN Y S H R Bk B 5 i A w8 8 JORE Y
AR o £ ) NO HT ATP, FRA]7E 5256 o ¢
B, — A ECE BE0 ) 700 AT W G AR RS R LAY
Tk SR (LRI 2, 75 SCHRIE ) . Karl & Julianne '™
HIWF5E 2RI, STZ 5 % 8 Ji B R s K BV VS, IR
BRAE B T R RE p 22155 A R &k SO B e sz 45, B
B3 NO 75 ; Bumnstock 254 8" 1F STZ i &
8 J R i K B T IS, 0 S i 2 T S BB P 28
SYTRENG TR EPIR AN T HLEI R A, HE STZ ik
BEDRI K B0 (4 F) B M 1) &7 5K S50 1R 7T B
I8 S B H R A ] 1) B i A AR i AN [ 2 R WA
S 2238 T U AT S AT R T 2B AR

4 it

TERIJH STZ i 4 Jal Bt B K B i
WETG T POV Yt A S VA SR d R NI
Gy B -0 LA 2 By W S /s HLEREL 6T
JS N Y S 345 P, 37 R0 e 1D B JLART 5 S 7 1] A
W/, ARZRTE 1 RUE bR R RS T LS e R
Aseh BIRAE TR e T B R, H BRI A
G ER L REN UG G

SE Lk
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Scale breeding and the establishment of breeding population of Marmota himalayana

LIU Hai-qing, FAN Wei,ZHANG Jing-xiao, LIU Ba-rui,ZHANG Fa-rong,JIA Luo,TAO Yuan-qing
(Qinghai Institute for Endemic Disease Prevention and Control, Xi’ ning,811602 , China)

[ Abstract]

Objective To observate the reproductive features of wide original Marmota himalayana ,and explore an

optimum method that is economical, practical and on a large scale to raising Marmota himalayana baby.  Methods
Provided suitable environment and conditions for feeding and management, entirely artificial feeding and care by mother.
More data were collected and statistics from the pregnancy rate,each litter size,survival rate and observation the growth of
young Marmota himalayana. Results In 2010,92 Marmota himalayana offspring( F1 generation ) have been successfully
weaned from 56 couples and the survival rate of natural reproduction was 90. 8 percent. Now breeding population had been
established with 50 couples of wild original Marmota himalayana and 20 couples of F1 generation, which have laid the
foundation for reaching standard requirements. Conclusion  This method was one of higher reproductive and survival rate,
low cost and simple to operate, it should be promoted to scale produce the Marmota himalayana as laboratory animals.
Marmota himalayana; Scale breeding; Nature breeding
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R ANTEIRE T B SRR R AT

Tab.1 Growth and development of Marmota himalayana

P &K Length(cm) H% Bl Bust( cm) JE K Tail length(cem) {AE Weight(g)
< HEYE Female HEYE Male HEME Female T Male MEE Female HEPE Male HEME Female HEPE Male
Wit 8.88 +0.64 8.88 +0.64 3.43 +0.31 3.88 +0.21 1.10 £0.19 1.28 +0.24 37.13 +£2.38 39.76 £2.45
1 JHi 9.98 +0.68 11.56 +0.36 4.10+0.28 4.25 +0.64 1.44 +0.21 1.52 +0.56 102.51 +£11.43 116.5 +7.83
3 JEE 14.56 £0.95 15.22 +0.31 6.48 £0.61 7.15+£0.52 2.50 +0.34 2.88 +0.39 201. 16 £16.97 232.16 £19.27
5y 19.10£1.58 19.72 +0.27 7.91 £0.39 8.48 +0.84 4.21 £0.35 4.87 £0.49 329.91 +32.83 354.91 £16.43
7R 21,10 £1.58 22.32+0.34 10. 58 +0.87 11.56 £0.54 5.13 £0.41 5.68 £0.96 734.79 +64.21 798.21 +44. 64
3 AW 24.35+1.00 26.47 £0.67 12.69 £0.96 13.85 +0.75 5.65 £0.47 6.15+0.74 800. 03 +£133.87 823.03 +98.55
4 Al 26.64+1.02 29.52 +0.74 14.81 £0.94 15.67 £0.93 6.25 +0.50 6.75+£0.62  1066.25 +71.70 1156.25 +87.20
6 A 29.59+1.28 31.43 +0.85 16.98 +0.86 18.68 +1.25 6.76 £0.55 7.13£0.57 1365.25 £156.15  1471.25 +132.35
12 Al 34.56+1.55 38.21 +0.35 21.51 +1.24 23.56 +2. 14 7.45 £0.40 8.43+0.85 1518.75 £131.52  1689.55 +£165.52
14 Ay 39.16 £1.65 42.56 +1.28 25.55+1.52 28. 18 +1.95 8.61 £0.46 9.33£0.76  2372.50 £202.04  2772.50 +178.25
16 A% 41.66 =1.11 43.67 +0.87 27.53 +£1.45 31.25+2.43 9.70 +0.37 10.33 £0.56  2898.75 £265.25  3198.75 £185.55
18 At 43.03+1.14 46.49 +3.95 29.01 +1.68 33.45 +2.17 10.53 £0.56 10.85£1.32  3275.00 £363.95  3515.00 £363.95
24 At 44.64 £1.30 51.78 £2.75 31.96 £2.00 34.65 +3.14 12.04 £0.82 12.33 £0.85  4165.00 £476.12  4245.00 +£285.48
36 Hik  49.64 £2.15 56.34 +3.56 33.76 +2.14 36.28 +3.65 12.94 +£0.69 13.58 £1.45 5125.00 £516.20  5338.00 +£435.30
60 —o— i (cm)HEfE
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Fig.1 Growth and development of Marmota himalayana
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Research progress on domestication of Marmota himalayana

LIU Hai-qing, FAN Wei,ZHANG Jing-xiao, LIU Ba-rui,ZHANG Fa-rong,
JIA Luo,TAO Yuan-qging

(Qinghai Institute for Endemic Disease Prevention and Control,Xi ning 811602, China)

[ Abstract] The Himalayan marmot is unique wildlife resources of the Qinghai-Tibet plateau, because of its
biological characteristics is widely used in biomedical research. According to the biological characteristics of the Himalayan
marmot and quality control standards of laboratory animals, it was domesticated on the continuous research. This paper
reviews research progress in recent years, to improve the understanding of the Himalayan marmot and promote its basic and
applied research, let it become a laboratory animals recently.

[ Key words] Marmota himalayana ; Domestication ; Method and technique ; HBV
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Research progress in the kynurenine pathway related with

neurodegenerative diseases

WANG Li-sha,LIU Xin-min, FENG Li, CAO Fang-rui, TAO Xue,CHANG Qi
(Institute of Medicinal Plant Development, Chinese Academy of Medical Science and Peking Union
Medical College, Beijing 100193, China)

[ Abstract]

The kynurenine pathway, a major route of tryptophan metabolism, is involved in the occurrence and

development of some neurodegenerative diseases, such as Huntington’ s disease, Alzhermier’ s disease and Parkinson’ s

disease. This article is focused on the literature review on the neurobiological properties of kynurenine pathway metabolites

and their crucial role in related neurodegenerative diseases,

neurodegenerative diseases.
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requirement for bone development in laboratory animal
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[ Abstract)

plays key role in maintaining bone homeostasis. This paper focus on characteristic and regulation mechanism of OPG/

OPG/RANK/RANKL system is an important signaling pathway in regulating bone metabolism, which

RANK/RANKL system, and its current utility in the areas of bone metabolism diseases, pharmacodynamic and nutrient

facts assessment. Furthermore, the prospect of OPG/RANK/RANK system in assessing nutrient requirement for bone

development in laboratory animal was elaborated.
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I 6 AR 200 L B T 400 i %635, RANK. 222 i
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PEHEE A W 5 b TR B, R 40 Bt % 38 OPG,
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EH LB 83T A%, RANKL 5 RANK 454 A9 fiE /7 1
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Fig.1 Regulatory mechanisms of bone remodeling:

role of RANK, RANKIL, and OPG in osteoclast activation
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RANK JE K 4ifi 437 1 Bk la)HE oy & i 4 55 0
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ASFFEE) . OPG/RANK/RANKL % 40 78 B i i F
FIE IR OG5 R 45 5 R ARAS M B AR B0 19 & o
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2B TP 1 9 T PR ph 46 28 0 R Y E B R
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Fk Y ZST S RA RIS 54 MR
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JEEA OPG Fikidb

T3 — 71, 5B A A O ) 25 8 Y
N, — S SR SC IR (IR S5 BRIR (PTH) |
W B o 2R ME R ) AN 25 ) R aT A 5 OPG
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fif RANKL RIRFFE i, WX OPG 7= Az e 21| 4101 il
YEF, S8 Ve F G sR T AR iR g &
PR BE 2 B2 A OPG mRNA 23K I, RANKL
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PR AN A 201k, Shu 27 WK T — ALY

P25 — s T 2F 2 A(BCA) X B ST BR K B
B EREIVER, K BCA AT R R BB B 414
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HEAR P FERIE ST A R 15 A 97 R A S 25
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SR BB Q2 9 19 A i it IR R 245 40 1 T TR
SEF ST BRI ERAE () E ARG

3 OPG/RANK/RANKL ZHEBREETEFRE
EM RSN ARS
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Y PR 1
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HMEABLZE AN ER, M7EE 5555
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FIRMF A, PRI E 7 R 2 5 RANK/RANKL/OPG
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HIV/SIV AAZ I 5 B 1) 43T B L R 1)
' KA #H. B R4 bL,EeiE, iR

(AL PRI B 4B LR BR 2Rl | o [ B 2Rl B BR A SE 50 s ST BT, DA 3B AR H R B 4 S S =
[ R P R 258 B N 28 sh Bl — 086 =, Jbst 100021)

[#ZE] HIV/SIVBATMHZERG(CNS) , 1 ™ 5B 12 ﬁﬁlﬂ%ﬂ& , 51 & SLBETR AR S A P I
TS (HAND) , U ROl T R bt 33 7% s 2297 15, HAND FEAS MR 2 b i & RATAR TR S, Sl K,
HIV/SIV 78 5 RV AT 38 2ok a2 i 6 440 10 457 PN Rz 440 10 b A DR PR 2 200 L 1] 1) '8 %8 o 4 20 425 I i J3# B A CNS 1L
HHLEI AU, HATA JUR LB AN BT, B8 W B B3 ARAR UL FRA%/ W Al AR R T 40 i 5 =R
VORI AR AL . A SCHEE HIV/SIV AR ML R B 1 45 - LIV E — &334k

[X#2i7] BMECs; I ik 5 B ; #a 1k N 752 1

[FESHES] R332 [CEfARIEF) A [XEHS]1671-7856(2015) 11-0081-05

doi; 10.3969. j. issn. 1671 —7856. 2015. 11. 017

The molecular mechanism of HIV/SIV invading the blood brain barrier

HUANG Dan,CONG Zhe ,XUE Pei,JIN Guang, GAO Xi-giang, WEI Qiang
( Comparative Medicine Center, Peking Union College( PUMC ) &Institute of Medical Laboratory AnimalScience,Chinese
Academy of Medical Sciences (CAMS) ;Key Laboratory of Human Dieases Comparative Medicine , Ministry of Health;
Key Laboratory of Human Diseases Animal Models, State administration of Traditional Chinese medicine, Beijing 100021, China)

[ Abstract] HIV/SIV invade the central nervous system, causing severe nerve pathological changes and AIDS
related neural cognitive dysfunction (HAND). While effectively combined with highly active antiretroviral therapy, the
incidence of HAND in the infected is still high. Tt is universally accepted that HIV/SIV could penetrate BBB( blood brain
barrier) invading CNS in the early stage of infection through infecting brain capillary endothelial cells or just destroying the
tight junction between the endothelial cells (ECs), however the mechanism of HIV/SIV invading BBB is unclear. There
are several more renowned hypotheses towards HIV/SIV invading CNS, including virus directly infecting ECs hypothesis,
monocyte/macrophage invasion hypothesis, T cells induced penetrating BBB hypothesis, and the hypothesis of liquid phase
into ECs. This article will elucidate molecular mechanisms of HIV/SIV invading BBB.

[ Key words] BMECs;BB;Mechanisms ; Chemokinereceptors

SV e N 2 S B A RS HE (human BRI RIRERT AT R LIz Sl B BR A S AR O 1Y)
immunodeficiency virus, HIV) YL 5| i) 34514 4 AN HZEEL(HAND) 4 S0 iepe A 56 By #h 25A
PEBRBAZEGE . HIV 3#EANKG | BRI s R 48 %Dlsaﬁaﬁﬁﬁ[‘ﬁ%ﬁ%fﬁ%ﬁﬁﬁﬁﬁﬁfzi RAER R
Hb BRI T E M A28, HIV R A CNS 5 Ml ] T S R hi il 5% SR #0697, HAND TR 18 P 2%

[BE£WHE]HE - A E R (20127X10004-501 F1 2013ZX10004608-003) .,
[1EHEEN ] ESE, o, Wi, N SR sh YR f 2 9 TAE
[EWRAEE ] B0R, B2, 1A S0, F5E U5 10) LR SR 22 o E-mail: weiqiang0430@ sohu. com,
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YeB P I BRI 18% ~50% ', HATIA N,
HIV e R BT 28 37 1l i 57 B% ( BBB) , iR A
MXPPZE RS0 (CNS) |, (H BRI HIBLE], IR AS T
SYEREA . ARSCRE R HIV 28385 1 i 57 B 1 i 4%, B Al
FEAS AN LR B A 7 T A T 2634

1 HIV/SIV {55 N2 BBB i# X\ CNS By 12

LG J57 B 2 4 0L 348 R i 2L 23 =22 T 1) %6 9 o
A PR B A T A s 245 A, r i ) i 4k B
i 1ML 5 N B2 ( BCECs ) K FL 200 if [i] 1 S5 %8 i 4 | o8 3%
V1R B ) 40 e LA % B IR Jg S 48 e D A T ok, 1 it 22
52 I Py S, JHL v 200 0 A PN 2 00 2 o s 5 e
) FBLEER SR, 76 HIV/SIV JEL 25 5 055 B i
BT IR B B 0 245 44 A ) 2 AR 2L, P AN
[i] B4 SR B A TR, 5 I 114 30 3 1 0 4 o, AR
2Ry 5 R R I 2K E 5 B AN A X 23
RGN PR RS, i ™ E e SR, B4 HIV/
SIV 5 55 2 P AP ad 428 2 A G 2 25 PR 3 1 Wi 2
1.1 ZImEREMMEEIE BBB # A\ CNS

DAL F2 4 2 1 A o B ) B EE M SX RE T
9 B QIR 2 3 1A R B E N TP AR 2 R G
I PN A0 R i — Ak e 2 B Bl AR 4k AR Y
B AN I J5 40 A P & B B UKL, 4> T A2 )
27 B UE S S s e 1 0T LA A R G P9 Kz 40 i 4k i AE
FLIRE RS E A B CNS ., Zink ) 28 A MU YL STV/
17E-Br( Bl STVmac239/17E )6 4~ H Ji & A= ki 4 5
Jil 28 2310 A8 PN B2 4 v A T 3 995 B RNA, SIV/
17E-Br B JFAR G P Bz 400 7 d 5 L3 ARSI 215
BRI M P27 AR, (]S HEL B SO0 258 1) iy 1A 2 44 i PN
AEAEJS 75 0B B 418 T 8 i 0 (IR . i — A5
W, HIV/SIV 55 iT LA i 8 P iz 4, 41 28 35
AR f=2 A CNS,,

Vi 5 5 5 110 J% g 0 0 A 5 ) SRR S R BE AL
FEgmimh £ 270, DR R B, A A S iR L
WP B 1 ) B R, R BB 5 10 ~ 1000 £
I 200 A R) F) 4 ok B A R O B 0 A B A%
7 A HIV-1 STEAY DC 40 T 4045 1E
(T A AL 8] 38 33 T2 RS B 28 i PR ok 19 25 44
WL B EE 2 i (virological synapse) J& AL
SN IO A L 40 L Gag  Env A AL T 5 AR S
2 A fl S A IS5 CD4 2RSS B i — Rl R
TREERYD! ) A K (LFA-1) Fil ICAMs DL & Envs 5
CD4 ZZ AR 25 G Re W5 A2 195 35 B 11 76 R 067 5 1Y

A ARG R AR AN R (G RS, X R E R T 5K
A R TFHR R TP AP AR IR T 4
L 5 B AZ /I 200 R i i S5 B 1 = B A A3 Y
F 460 i 75 30 3 4 R0 114 B s 2 5 ik, 1
JER PN R 0 H RIS RTE RS A R — R
1.2 ®IR AR A BE A B K & & # O\ & BBB i
X CNS

oG 4 I 78 PN B2 4 L 22 ] A K O E (tight
junction , TJ) J& IfIL ik B¢ B 19 25 46 5 D RE 09 JE Ak 7E
S B LT, PN R 00 6 ) 1) B R A Ak T
PE B R 3 2 U IR 2H 20 N R 0 R, T
PR, 70-1 SRR B N EE N2 —,
fie SHFEEIA 202 203 —if, N BB IERENIT L
5 B 1 4 T R R R AR S LA i R AE
R BFLEAEE A1 405 - TR B ol 7% v f
4725 52 i) 441 R 55 2850 3 2 445 440 1) A 1 R 4 e
TIRERY e

XF G HIV ARG 5 R YL 5 (S50 1l R A g
#) [ CNS H1 Z0-1 HEEH LUk 45 51 K BTE
HIVE 835 (HIV il & 85 ) BT [ BT IX | B %
AR K T XA A 20-1 5 [ i 25 (0 il 2k
s 2B ST R HIV/SIV 583K A%
WEORL AR WATE Tat 25 [, Nef 25 139 0] DU 15 % %5 %
PR 70-1 £ikw TS HILER,Z0-1 %
KT RS BCE B R R R 4R 3 3 HIV/SIV #5
kA CNS R RERIERfR 2 — .

2 HIV/SIV \{& BBB HJ#/ll|

HIV AT DG o g 45 P Rz 4 MO S0 SR i i 57
B iE ALY, 51 e 3 M i 48 R R4 B E (HITV
neurosyndrome , HNS) ' #X1fij | HIV A% BBB J& L)
e SR A0 A WL s (£ i) s R (N E= R N R S 1)
A JURP LEEE A TA R ARG
2.1 REEBEANERIA

o5 B SRR 1) s W 30 L 257 5 300, ML AN A 1fi
HIAFAE R (1R U 5 96 2, X 76 M X4 4 BsF i) N Sy o
SRR P R A RS T LS AR 2 5 R A i
5 20 000 P B AR N R T HIV/SIV s 35 19 77
FE IRANSEIAB 2 R UESE T HIV 6 2L 45 B YL ik
M55 N B LA BE 712021 STV A 78 SRR AT DL
BERCYL BMECs'™™ 7' SR 1, BMECs H % A 5
Gpl20 4551y CD4 731, fEk = CD4 SZ IR/ %L
R AT B A R 2
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HIV/SIV BYLFR T 752 CD4 43 F45, b 75 24l
IR 1 A4 B Z A B 2 5, dnatk R 7 Z AR 5% h
f\) CXCR4 ,CCR5 ,CCR3 Fll STRI33 ( BONZO) %1% |
LB 417 i 15 P R AR A ik, nfE N
HIV B i =224 B 32 R ) CXCR4 11 CCRS, 3 #
5 CD4 47 F U AIAE A 5 HIV 95 55 F A58 4
J'>' HAE CD4 B = A B0, J 2t i ok H AR
SRR LU oF CD4 RO Y iR AR IR gL 1997 4R
EdingerA. L. ") 5t & B, 2208 ML 35 4k SIV/17E-Fr
(SIV/17E-Br B FR. 5 BERR ) W] LLGE &8 CD4 AR AR
CCRS A 1) 343 728 JB% % Ak =6 40 1L A5 P 2 4 e, HLV -
2 (2L BERE HIV-ROD 4 3E I AT LU e CXCR4
AL B A8 4 L 22 CCC 40 ) i CD4 ~/CCR5 ™/
CXCR4 " T 4™, LA_E X Suhif 5 25 5k f 2 1
Gp120 A1 CXCR4 BY CCRS 4 A9 B /E L T
YRR, UEW] HIV S #E7EARSM AT LU CD4 R
SRR CD4 - 41,

SRIMZ 4 A 1k, B CXCR4 5§ CCR5 4314k, H:
R4 B 3244, U0 STRL33 il CCR3 43> T-#BHIA M
CD4 A5G Bh 3z A4, B A 76 CD4 5 T 1745 11
LT A BB R B AR YL 7E CD4 B Z 5 DL T,
XL ST A5 e B A T 0 A B TR

BEXTIZ AR 1) 575 — A B o 2 A0 A1 25 30 8h
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HBMECs 4fi fifg I /5 % ik, K15 & v] 15 CXCR4 Hl
CCR5 B TA5LA L AbATTRERS A i ] 24 RN SR b A
Wi HIV %3z FEfg > i — o8 R,
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2, AR5 AN P 5 v 440 TR0 9 A /0 G S5 4 e 4
A iE— 2 5]k — FR VYRR

5T R HIV B i %/ B 20 A Pl DA g %
ik CD16 #1 CX3CRI 43, M ¥k B2 Ak A1 R 1k 1 41K
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Moy E-BERE R, E-EPER 0] LA HIV B9
%/ W 40 B 7= £ 1 40 B 1) 26 B 43 7 (intracellular
adhesion molecules , ICAMs) &A= 454, {d H B8 N4 [
RGBEZE BMVEC 0 . NO 7T LA ik ifn %,
i LI A Y A4 BAAZ/ 5 W A0 i 3 ) e ek 13X
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CNS 3 1 [a] 32 b 3iF B HIV 288 T Na*/H* 52
A CNSUT BRI Y Rz 41 P9 39 250 14 77 A At ]
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Research progress of transportation welfare for laboratory animal
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[ Abstract ]

laboratory animal in terms of loading and unloading, density, transporting duration, fasting, handle cages and temperature ,

Transportation is essential in laboratory animal field. If control is improperly, stress occurs to the

etc. during transportation. This article elaborates laws and regulations on animal transportation both domestically and
oversea, discusses the factors that cause stress to laboratory animals during transportation, summarizes measures and
methods to minimize the stress to lab animals in transportation.

Transportation ; Animal welfare ; Stress
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