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Two considerations about the current National
Standard of Laboratory Animals

LI Qin, CHU Wen-qing, KONG Xiang-fei, CHENG Yun-long
(Institute of Medical Laboratory Animal Science, Sino-British MOTAC Neuroscience Collaboration Lab,
MOTAC Beijing Services LtD. , Beijing 100050, China)

[ Abstract] According the current National standard for laboratory animal, herpes B virus antibody must be tested
and negative for all the breed/tested macaques, howere,in fact the positive rate is around 60 —70% in breeding colony.
Being the National Standard, if it is too far from the reality of the filed, weighing and changing should be made. Hardness/
crispness degree of laboratory animal diet never been considered as a listed value in the National Standard for Laboratory
Animal to identify the quality of diet. In fact, this index affects a lot about daily diet intake and physiological status of
laboratory animals. Hereby, the authors suggest to take the index into the National Standard, to assess the quality of
laboratory animal diet in a more comprehensive way.

[ Key words] Macaque;B virus;Diet; Hardness/crispness degree
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Comparison of domestic laws and regulations related to
experimental animals and international terrestrial animal health codes

XUE Kang-ning, LIU Xiao-yu, ZHAO Chi-hong
(Chinese Center for Disease Control and Prevention, Beijing 102206, China)

[ Abstract] The concept of “experimental animals” has been raised up, while we still need relevant laws and
regulations on experimental animals. Accordingly, a potential safety hazard may occur when using these animals. Here we
compare the content of the “Animal Epidemic Prevention Law of the People’ s Republic of China” and “Regulations for
Experimental Animal Management” , with the “Terrestrial Animal Health Code” issued by International Organisation for
Animal Health (Office International des Epizooties,OIE) , in order to provide some advice to completing the relevant laws
in China.

[ Key words] Experimental animals; Health law; Comparison
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Tab.1 Summary table of the contents of Animal Epidemic Prevention law of the People’s Republic of China
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Tab.2 Summary table of the contents of regulations for experimental animal management
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Tab.3 Summary table for the contents of International Terrestrial Animal Health Code
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Tab.4 Comparative list of the main contents in the domestic laws and regulations, and international code

P2 LTI

(k)

RN A P

(B (CEHZA)

SYBLI E4
AU 43 #r
PR RS
s T BTy -5 s )
iz =,k ORI S5 R R ERA
HEAIE A
AR A
ZMEYRSE £ G R R S
ShYIRERG RS BRI A
PSR IR
SR A
EIL757 2 id
liy=grgul
TR B it
AT
S B A ) 7 A
S B Y AR G Y P
BB L
SEEG SN E O  OARE
M SIS TARRI A B
2 Jih 5 4k 57

I @R T HZINE, = AR R A TH RN A

Note. @ means containing this content, white space means the opposite.



ofE H R PR A AR 2016 4R 2 H 4526 B4 2 1 Chin J Comp Med, February 2016, Vol. 26. No. 2 11

2.4 EEHIELER

() WA BB B AR o P () A
ANGe, B SAT Ay AL B 5 e A B AR
S sh ) TR W B Pk AU T AR SEAT A4k, X B
Yy = G vEAT 4 B SE Y AR WA, XS
W& sh ¥ K sh ) 7 i s L s 1A UE A5 I XA 56
KT M se, (2)EEHEM, My LE K
HEREEZT shY KW= it I, Ry
HBGA , AFERENEm, (3)edBEE, (4)
AR AR WL R EIRER N E S =
PRAER AR LB

50 H, FR B A O kA R B R R R
B MR BRERR) h, S e i TRy 32 B R i
TR S5 B B A A R R
W KB 7 i B RS RE AT P K B s A W
BHU . SANTECE BB v, X 5288 s O T
M TAEN W KB E R AR TR 2,8 HIRX,
LT R R 2 B A RN 45 B 45 R ER ] 4R
o B 2 A LML 4 3 B0 1] 22 18] B B B
TG E A

3 2

AR _F 3 FEB oA i A, o B L S 56 B
TAMKRTAER W LUN @ 2% (k) 455 3K
FE SEPRTE B0, il g L 1 BE X S8 s /9 10
ARSI R L R S b o, B H RT3 A
“SRG S S AV R 1T T X PR Y

FASRIEAREABUIR 1 5 AL 04 B M) B 12 W |
0Ty -4 o] D T R o R 1 i R AR v A
BEE PRE SR AR T, W L TR X S g
MR K

T ER B A B Ao Bl A ARG S B D, 4 B
A SRR KGR | W A A% JE MR SO Phak 1L e
PEATHEAS AR S I B 3 B O R
FABITHARE , R A A H

THRLR LA SFER, i€ L8 Y
TAEASCIE A ML AR B A TE R 2 SR A B
SRR, ISEEES T E RS DA R
VEHIRI T Ji 3l 1y 2 o W 00, X 9 o 4 A7 5 40 12 T

Wl
5% 30k

(1] Tt BRmws e, EERshY) P w4
BE4RR, 2008, 44(1): 76 - 78.

[2] hup://www. oie. int/en/international-standard-selting/ terrestrial-
code/.

[ 3] htp://www. oie. int/index. php? id = 169&L = 0&htmfile =

[J]. HEE

guide. htm.

[4] S5F, 5%, 220k, %, 2P ILB L LRI
[ SRARAE AT A o 5 [ s s o 10 L 58 B 38 FH M PEA [T
h E S E , 2010, 27(10) ; 66 - 69.

[5] Filgug, XA, 7=, 55 EFrahd TR BRI S 3R E A
BRI LR SE [J]. T E R, 2010, 27(5) .
4-5,11.

(&8 H #1)2015-12-26



2016 4F-2 H o R R AR R February, 2016
¥208 2l CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 2

“SLR Y ERIRERIR B

g,\%\ﬂ%%%%w\%\%\%\?
L\-f.\-f.\/.-/\-f.\/.-/\-;.\/.-/\-;.\/.-/\-;.\/.-/\-;.\/.-/\'5

SE L SPF” 2R 255 K/ N BT
1l 7 et B My N 7 S i 25 SR Y D R

(IR ZG B B 25 1 R A A R F L 95 215104)

[HE] “ F R (SPF) " Z iR MG HERR T 6 1 EEUR IR E 1R IR B E 5, U 2R I (4
ST AE Y B 2RSS IR BNV 2 AR R R S IE s PRI VRS & UZE 2 o TR AR 2817
S BR AL T B A1) T S LR 2 TR A R B [R)RE b AL 2 T % i R M DN T S 15 T R S it e AR
T EA AR, AT, E A SR S A Rl R 32 T AR, EAR AR TR Sh i R oy R T K E
T AE Y HERR T B RIS R T R 1 s (a Rl S5 2 0T 7 ) 1 40 19 sh i B AR AR o, IeAh, AR SGRIE B T b
2 FBAME VT IS HER FTAY SPF I 5 SRAR R 5L 56 2 W (2 7RS4l A A0 S50 K/ BB AR 0 HERR IS S A 2 AL
5 T £ e ﬁ*fﬁu‘r“ﬁ%;ﬁﬂﬁmﬁl% SRR SRR B (Rl SR M

[X88iR)]  Tohee IR A, A WHERR (R I, B2 KR /MR

[PESES] R-33 [ XEk#RIZED] A [ XEHS)1671-7856(2016) 02-0012-10

doi: 10.3969. j. issn. 1671 —7856. 2016. 02. 004

Factors to be considered when defining “SPF” and health
monitoring programs in laboratory mice and rats

Sonja T. Chou
(WuXi AppTec (Suzhou) Co. , Ltd., Suzhou 215104, China)

[ Abstract] The term “specific pathogen free” (SPF) implies the bioexclusion of a defined list of organisms that
can cause disease in a host. Due to many different factors including animal source, vivarium layout, microbiological
history, engineering standards, operation practice, and experimental needs, the bioexclusion list tends to be specific for
many institutions using live animals in biomedical research. As such, the design and implementation of institution-specific
health monitoring program can also vary based on needs. By comparison, laboratory animal producers and users in China
are subject to GB regulations which have established a national bioexclusion list based on animal health categories, as well
as set detailed engineering standards for vivarium operations based on specific animal health profiles. In addition to
summarizing the SPF list of major rodent vendors in North America, the purpose of this article is to bring attention to the
different factors animal users should take into consideration when evaluating one’ s own bioexclusion list and designing
institution-specific health monitoring program for laboratory mice and rats, in order to assure animal colony health and
scientific integrity.

[ Key words] Specific pathogen free; Bioexclusion; Health monitoring; Factors for considerations; Mice; Rats

the exclusion of a defined list of organisms that can

Introduction ] ) o i
cause disease in a host. Within the field of laboratory

The term “specific pathogen free” (SPF) implies animal science, this list generally includes viruses,
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bacteria, fungi, and parasites with known potential to
impact animal health, affect research outcome, or post
as an occupational health hazard. For the discussion
purpose, this article will cover bioexclusion list for
laboratory mice and rats only. The current body of
literature related to pathogens of concern is continuing
to increase over the years. Technical refinements in
microbial detection methods have allowed scientists to
identify infective or carrier-state animals with more
ease. They can study the epidemiology and
pathogenesis of the agent, investigate changes in the
physiological and immunological systems through
controlled infections, and assess how animal model
performance might be altered. Interesting and unique
clinical cases published by human and veterinary
clinicians, as well as periodic discussion amongst field
experts during laboratory animal science forums, also
help to direct public attention to any new or re-
emerging microbial agent of rodent colony health
concern. All these knowledge has allowed the general
laboratory ~animal users, including researchers,
laboratory animal specialists, and vivarium managers,
to make informed decisions when faced with the
decision: to test/exclude or not to test/exclude? For
purpose of keeping the scope of this article narrow,
limitations with regards to different diagnostic assays
are not discussed, but readers are encouraged to review
current literature and consult area specialists when

deciding which specific assays should be used.
Consideration Factors for Setting Bioexclusion List

There can be differences in professional opinion
on what microbial agents are of concern and therefore
must be monitored and/or excluded from one’s
vivarium. All vivariums are structured and organized as
microbiological units,, with self-contained
microbiological entity within a defined space. For
example, a barrier facility within one or more rooms
where personnel, equipment and animals move freely
or where animals are kept in open cages; isolators or a
group of microisolation cages where direct contact
allows for horizontal transmission; single individually

ventilated cage handled in a laminar flow cabinet

‘. Once the unit

following strict hygienic measures
structure is identified, a biosecurity program can be
defined, with the understanding that biosecurity breach
and introduction of pathogens could result from
introduction of other animals (e. g. different species,
different animal sources) , fomites (e. g. bedding and
experimental equipment ) , human caretakers, feed,
and water. Biological materials such as cell lines,
antibodies, conditioned media, and serum have also
been implicated as potential source of contamination in

. . [2]
a vivarium .

Therefore, for institutions designing
their surveillance program and defining their own SPF
or bioexclusion list, one must also take into
consideration the effect of each microbial agent on
animal health, impact on biomedical research, species
specificity, zoonotic potential, prevalence, host factors
(e. g. immune status, genetic background), as well
as past and current microbiological status of the animal
housing environment''’ .

For obvious reasons, zoonotic agents are excluded
from a vivarium unless research needs dictates
otherwise, and that sufficient engineering controls with
structural and resource support for containment are
present. These pathogens are rarely found in purpose-
bred rodent colonies, and most institutions check
against these pathogens infrequently unless if working
with wild-caught rodents or with biological materials.
Institutions with researchers using immunodeficient and
humanized rodent models for studying the immune
system, xenotransplantation, and infectious disease
models are encouraged to pay attention to potential
introduction and amplification of microorganisms that
are of rodent and human origin through biological
materials. "*! For example, Mycoplasma spp. and viral
contamination have been identified in tumor cell

[4,5]

lines embryonic stem cells can be susceptible to

persistent infection with mouse hepatitis virus and may

6,7]

produce viruses"', monoclonal antibody have been

found to be contaminated with lactate dehydrogenase

. . rs .
elevating virus'®', murine germplasms can harbor

©1 and outbreaks of ectromelia

10]

mouse parvovirus,
linked to contaminated serum*

In general, animal users are more concerned with
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prevalent infectious agents that can overtly impact
rodent colony health, cause inapparent infections that
lead to changes of animal model phenotype or alters
research data, and to some extent, opportunistic and
Detailed

descriptions of infectious diseases in mice and rats have

emerging ( or re-emerging ) pathogens.

been discussed at length in books and review papers,
including clinical signs and impact on research'' ~"*/.
Through regular review of current literature, laboratory
animal veterinarians and vivarium managers gather
pertinent information to help them allocate and
concentrate health monitoring resources on higher risk,
prevalent infectious agents, and monitor less frequently
for the remaining, lower-risk agents. As example,
Charles River’ s Research Animal Diagnostic Services
presented retrospective data on the prevalence of
pathogens identified in rodent samples submitted from
pharmaceutical,  biotechnology,  academic, and
government institutions to diagnostic labs in North
America and Europe. In mice, commonly detected
infectious include norovirus, the

agents mouse

parvoviruses, mouse hepatitis virus, rotavirus,

Theiler’ s murine encephalitis virus, Helicobacter spp.

Pasteurella  pneumotropica, and pinworms. In rats,
commonly  detected infectious agents include
Pneumocystis  carinii  ( previously termed “ rat

respiratory virus” ), parvoviruses (rat minute virus,
Kilham’ s rat virus, rat parvovirus, and Toolan’ s H —
1 virus ), rat theilovirus, Helicobacter spp., P.

Although

Staphylococcus aureus was also prevalent in samples

pneumotropica , and pinworms.
from both rodent species, this bacteria is typically
considered opportunistic and are of minimal health
concern in immunocompetent colonies, while continued
monitoring against Corynebacterium bovis by PCR
assays and culture suggest this bacterium continues to
be found in immunodeficient mouse colonies'"’.

In order to provide researchers with consistent,
high quality animal models, laboratory rodent vendors
will disclose their health monitoring program and define
specific pathogens to be excluded. Influenced by
production environment, vendors will classify the

animals under different categories. For example,

barrier reared animals tend to be free from a specified
list of pathogens, but otherwise have undefined
microflora. On the other hand, gnotobiotics including
axenic and defined flora animals have defined microbial
status and maintained using aseptic techniques. Table
1 is a list of microbes typically screened by well known

[20-22]

rodent vendors in North America Samples may

be collected from colony animals and from
environment, while sampling frequency ranged from
monthly to annually depending on disease prevalence
and biosecurity risk. Some microbial agents, if

identified, require immediate recycling of the
production unit. Some are considered opportunistic and
are only of concern to specific types of animal models;
therefore are excluded from gnotobiotic or isolator
reared colonies only. Some are non-pathogenic and
commensal organisms and are therefore monitored but

Tables 2 and 3

bioexclusion list from three different global vendors of

not excluded. summarizes the

laboratory mice and rats with comparison with the most
current Chinese GB requirements ™/

With exception of axenic animals, all rodents
carry with them a unique set of microflora from the
environment they were born into. There will always be
health risks, great or small, when exposing new
animals to a different set of microflora within a new
microbiological unit. Microorganisms that do not
usually cause clinical signs in immunocompetent
animals may cause disease in immunodeficient
animals, or in animals whose resistance is lowered (e.
procedures ,

g. by other diseases, experimental

drugs ). Genetically modified rodents may have
unanticipated phenotypes including overt or subtle
immunomodulation which result in disease induced by
organisms thought to be commensal or previously
unknown in that species.' Any organism has the
potential to be an opportunist, provided that it finds a
suitable host or favorable circumstances.

Lastly, when defining an institution-specific
bioexclusion list, one must consider the past and
current microbiological status and the intended use
within a microbiological unit. Table 4 lists a few high

and low risk scenarios for introducing unwanted agents
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"', With exception of

into a microbiological unit
breeding and maintaining axenic animals where the use
of specialized equipment (e. g. isolators) and labor
intensive procedures are necessary to accomplish this
goal, once the primary housing space (e. g. cage
level ) has been occupied by live animals, it is
unrealistic to expect a completely sterile environment.
Furthermore, in the secondary space (e. g. room
level) , with continuous movement of personnel and
equipments, it is not surprising to expect the presence
of some level of environmental microbes. On the other
hand, what specific environmental microbes are
actually present, and whether they are detrimental to
animal health or science, should be assessed based on
scientific evidence and operation risk. For example,
organisms such as Pseudomonas aeruginosa is currently
listed as a pathogen to be excluded in SPF rodents
following GB requirement. This agent is widespread in
nature and abundant in soil and water, but rarely
causes disease in animals and humans. Althought it is

not part of the indigenous microbiota of mice, it is

and feces,
REREIN

commonly isolated from oropharynx
especially in conventionally housed animals
may cause clinical disease in immunocompromised
hosts, but has low significance in immunocompetent
animals; therefore P. aeruginosa is often tolerated
within commercial barrier facilities. Another example
is Staphylococcus species, which commonly colonize
the skin, mammary glands, mucous membranes, and
gastrointestinal tract of man and animals. Surveys of
staphylococcal carriage revealed cutaneous colonization
of about 90% of healthy people and approximately
with  S.

epidermidis being most predominant isolate from man,

75% of conventional laboratory mice,

S. xylosus and S. sciuri from mice, and fewer than
10% carried S. aureus'™ . Several host factors,
including age, physiologic state, and genotype, appear
to increase the susceptibility of mice to staphylococcal
infections, where S. xylosus, S. epidermidis, and S.
aureus have all been isolated from dermal wounds. In
general , staphylococei is considered as an opportunistic

pathogen, as it harmlessly colonizes host tissue but is

capable of proliferating and releasing virulence factors

once the epithelial barrier is breached and bacteria

contaminate the wounded tissues'™’.

If working with
animal models with compromised immune system, then
it may be desirable to reduce the presence of
pseudomonas and staphylococcus from the animal
colony. One should make sure that: 1) newly arrived
animals are demonstrably negative; 2) the agents are
not enzootically present within the receiving
microbiological unit; 3) the agents are included in the
health monitoring program for the microbiological unit;
and 4) there is an action plan developed in case of
identification of one or more agents on the bioexclusion
list.

For rodent vendors in North America, viruses and
pathogenic ecto- and endo-parasites are generally
screened and excluded, while monitoring of other
microbes does not necessarily equate with automatic

exclusion.

Consideration Factors when Designing a Health

Monitoring Program

The goal of health monitoring is to detect a pre-
determined list of excluded agents and see if the animal
population being monitored meets the expected health
specifications. There are multiple ways to design one’ s
surveillance program; however, like all assays, none
are perfect. The results from health testing provide
insight into the microbial status of animals tested at a
particular time. Take into context basic animal
information such as clinical observations, husbandry
practice, and experimental goals, it is the cumulative
data from periodic testing of animals housed in a
defined microbiologic unit over a longer period of time
that proves more informative about the health profile of
a population. Harmonization of health monitoring
programs internationally have been discussed at
international forums'""?*"?"! | but some researchers
argued that such guidelines or recommendations are not
feasible as no animal facilities are identical, different
monitoring programs ( e. g. agents to be monitored,
frequency of testing ) may be different between
microbiological units within the same facility, and
different approaches may be necessary when monitoring
animals. *’

immunocompetent vs.  immunodeficient
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Never the less the guidelines and recommendations

serve as good starting points when developing

institution-specific health surveillance programs.

Tab.1 Compilation of microbes typically monitored by rodent vendors in North

America as part of rodent health quality assurance program

[20-22]

Microbial Agents Monitored

Mice

Rats

Sendai virus (SEND) il 5942
Pneumonia virus of mice (PVM) /) BRI 2 9 7%
Mouse hepatitis virus (MHV) /NEUF R 7
Minute virus ofmMice (MVM) /NN EE
Mouse parvovirus (MPV) /)N AN o E
Murine norovirus ( MNV) [ FL S0/ 7%
Theiler’ s mouse encephalomyelitis virus ( GDVII)
/N BRI 6 2 S B
Reovirus 3 (REO3) Mz 982 I 7
Mouse rotavirus ( EDIM) /]y BV AR % 55
Lymphocytic choriomeningitis virus (LCMV)
T L8 200 LIk 2% A 48 55 15
Ectromelia virus ( Mouse Pox) FJZJH 7
Mouse adenovirus 1 and 2 (MAV) /)N EIRIN B
Mouse cytomegalovirus (MCMV) /N FUE 41 L% 57
Mouse pneumonitis virus (K) K WREE
Polyoma virus (POLY) ZJRJ% %
Hantaan virus ( HANT) PUHJG#E
Mouse thymic virus ( MTLV) /N EUKI iR 75

Viruses

Lactate dehydrogenase elevating virus (LDV) FLER I & BEE =% 7

Beta hemolytic streptococcus spp. £ RV ML PEEEERTA
Bordetella bronchiseptica 3¢S & MUEAT
Cillia-associated respiratory bacillus ( CAR bacillus)
WP E 2F BT
Corynebacterium bovis * 4 HEFFH
Corynebacterium kutscheri FFEARFT B
Clostridium piliforme Z&VEHGFAK
Citrobacter rodentium FEFRAT B
Helicobacter bilis JAEIIR e B
Helicobacter hepaticus JITHIMEFT T&
Other Helicobacter sp. HAMIEFT B
Klebsiella oxytoca 72 7 %5 1A FCAT B
Klebsiella pneumonia Jifi #¢ v T AN FCAT 1A
Mycoplasma pulmonis 3 JEAA
Pasteurella multocida 263% BV I 84T B4
Pasteurella pneumotropica W& ili % 74T 1
Pseudomonas aeruginosa LRIMAT B
Proteus mirabilis * A1 5tAFTEF A
Salmonella spp. V91T
Staphylococcus aureus 4 5 0 2 BR A
Streptobacillus moniliformis 7¥FREEFF P
Streptococcus pneumoniae i 98 HEER B
Pneumocystis spp. * JlifFH
Dermatophytes J7 JJi J5 B B

Ectoparasites® {437 Ht
Endoparasites” /A P 25 4 1t
Protozoa® L 4= 34
Encephalitozoon cuniculi( ECTRO) % i J5

Bacteria,
Mycoplasma,
Fungi

Parasitology

Patholo, Necropsy and histopatholog
2y psy p 2y

Sendai virus (SEND) il 555
Pneumonia virus of mice (PVM) /]y EUI 4 9% B
Sialodacryoadenitis/rat coronavirus ( SDAV/RCV)

K BRVE TH AR 203 2/ K RS
Kilham rat virus (KRV) KR 40/MRTE RV R
Toolan’ s H-1 virus (H1) KEZH/MHTE H1 ¥k

Rat parvovirus (RPV) K E4H/NFE B
Rat minute virus (RMV) K E/NGEE
Reovirus 3 (REO3) W93 I 11
Rat theilovirus (RTV) ZR#J5E:
Lymphocytic choriomeningitis virus ( LCVM)
TP L 200 Jk 245 ARG R 7
Hantaan virus ( HANT) JUHJE#:
Mouse adenovirus (MAV) /)N ERIRHGER

Beta hemolytic Streptococcus spp. TV I MEBERR
Bordetella bronchiseptica 3¢S I4FFT B
Cillia-associated respiratory bacillus ( CAR bacillus)
W1 T T B AT I
Corynebacterium bovis * 2= FEFT 1
Corynebacterium kutscheri FREERFT B
Clostridium piliforme Z&PEH A
Helicobacter bilis B BIBRTERT 7
Helicobacter hepaticus T FIUEFT 1
Other Helicobacter sp. HAMBZEFFHE
Klebsiella oxytoca 7= FR 5 8 {A FCHTF A
Klebsiella pneumonia Mili ¢ 5 85 A1 BAT
Mycoplasma pulmonis 3 JFA
Pasteurella multocida 22 7% B Wi FE T 14
Pasteurella pneumotropica V& ifi X Wi F8AF
Pseudomonas aeruginosa £%MHT
Proteu mirabilis * &7 52ETEAT #
Salmonella spp. VDI TH
Staphylococcus aureus 4z ¥ (AR A PRI
Streptobacillus moniliformis ERAREEFT 7
Streptococcus pneumonia Jili 98 £ R B
Pneumocystis carinii ( “RRV”) - [CiliFE &
Dermatophytes Ji7 [k J5 L 1

Ectoparasites™ {4272
Endoparasites® {4 4 75 A Ht
Protozoa® B4 il A= 4
Encephalitozoon cuniculi( ECTRO) A R HL

Necropsy and histopathology

* Tested in gnotobiotic or defined flora colonies

*Ectoparasites screened can include Myobia musculi, Myocoptes musculinus, Radfordia affinis, etc.

" Endoparasites screened can include helminthes such as Aspiculuris tetraptera and Syphacia spp.

¢ Protozoa screened can include Giardia muris and Spironucleus muris, as well as non-pathogenic or commensal organisms such as Entamoeba,

Chilomastix , Hexamastix , trichomonads, etc.
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Tab.2 Summary of some vendor bioexclusion lists for laboratory mice based on

health profile as compared with the GB testing requirements =7

GB 14922.2 -2011

@
Vendor 1 Vendor 2 Vendor 3 14922, 1 2001

. Tsolator
Bioexclusion List Barrier reared Murine . Excluded Bio- .
reared (VAF/Elite® ) pathogen Restricted flora & exclusion Barrier Isolator Clean SPF
(VAF/ ’ petios flora™ defined o reared reared -
Plus® ) flora

& immuno- free™ level
deficient

SEND
PVM
MHV
MMV
MPV
TMEV (GDVIIL)
REO3
EDIM
MAV
POLY
K
MCMV
MTLV
LCMV
HANT
ECTRO
LDV
MNV
B. bronchiseptica
C. bovis
C. kutscheri
C. rodentium
H. bilis
H. hepaticus X
Helicobacter sp.

| oo | o | =xxx

I I R e I N I =
| %o o |
| <o o |

i I e i e B R i I i i Sl o
eI I i B A S i

ol
>~
*
[ I i

K. oxytoca

e I I i B A S o B o T T B B i Bl i

K. pneumoniae
P. muliocida
P. pneumotropica

>~
>~

P. mirabilis
P. aeruginosa
Salmonella spp. X
Staph. aureus
S. moniliformis X

| © | = |

sl

Strep.  pneumoniae
Beta hemolytic Strep. spp.
Pneumocystis spp.

C. piliforme
CAR bacillus

M. pulmonis

SR

Ectoparasites
Helminths
Other endoparasites

e I I A R T I o I i B B i

i T B R R T B B B i I T o T B B i B B S
>
|

M e
| <= =< | <o |

—
— o e N e e e e e 00 e e R = DD LD e e ) L) e e e e e e Q) e e e e b e b e b b e e e e e e e e

Pathogenic protozoa

T I i o B i i e B i I A i o

F i I B B B

>
Il
oo R R

E. cuniculi

e e R i i I I B B B R R T B B R B I I I

Dermatophytes
Non-spore forming rod bacteria X N/A N/A
Cocci bacteria X N/A N/A

Yersinia pseudotuberculosis — — — — — N/A — —

| oo | x| xooo | % | x| x| = |

| oo |

Yersinia enterocolitica — — — — — N/A — —
Escherichia coli — — — — — N/A — —
Toxoplasma gondii — — — — — N/A — —

= o oo |
= o oo |

A~

Notes. “X” - excluded; “—" - not tested; “ * ”- exclusion in immunodeficient animals or gnotobiotic/defined flora colonies only;“"” - allowed in excluded

. @ . . . . . . . . . . . . . .
flora colonies;® Vendor houses microbiologically defined rodent colonies within maximum security production barriers and flexible-film isolators;
A )

Bioexclusion levels “1” = excluded from all animals; “2” = excluded from immunodeficient animals, but not immunocompetent animals; “3” = excluded

based on customer demand; “*”- endoparasites excluded in immunodeficient animals include Chilomastix sp. flagellates, Entamoeba muris, and

wan

trichomonads ; - flagellates and ciliates; “0” - when testing is required, colony must be negative; “N/A” - not applicable
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Tab.3 Summary of some vendor bioexclusion lists for laboratory rats based on health profile as

compared with the GB testing requirements '~/
@ GB 14922.2 -2011
Vendor 1 Vendor 2 Vendor 3¢ 14922. 1 2001
Bioexclusion List Barrier Isz;::; Murine ) Excluded Bio- ]
reared (VAF/Elite® ) pathogen Restricted flora & exclusion Barrier Isolator Clean PR
(VAF/ & immuno- froe™ flora™ defined level reared reared
Plus® ) . flora
deficient
SEND X X X X X 1 X X X X
PVM X X X X X 1 X X — X
SDAV/RCV X X X X X 1 X X — X
KRV X X X X X 1 X X — X
H1 X X X X X 1 X X — X
RPV X X X X X 1 X X — —
RMV X X X X X 1 X X — —
REO3 X X X X X 1 X X — X
RTV X X X X X 1 X X — —
LCMV X X X X X 1 X X — —
HANT X X X X X 1 X X X X
MAV X X X X X 1 X X — —
B. bronchiseptica X X X 3 X X X X
C. bovis X — X X 1 — — — —
C. kutscheri X X X X X 1 X X X X
H. bilis X X X 1 X X — —
H. hepaticus X X X X X 1 X X — —
Helicobacter sp. X X X 1 X X — —
K. oxytoca X X X 3 X X — —
K. pneumoniae X X X 3 X X — X
P. multocida X» 1 X X — —
P. pneumotropica X X X X 1 X X — X
P. mirabilis X X 3 — X — —
P. aeruginosa X X X 2 X X — X
Salmonella spp. X X X X X 1 X X X X
Staph. aureus X X X 2 X X — X
S. moniliformis X X X X X 1 X X 0 0
Strep. pneumoniae X X X X 1 X X — 0
Beta hemolytic Strep. spp. X X X 3 X X — 0
Preumocystis carinii(“RRV”) X X X X 1 X X 0 0
C. piliforme X X X X X 1 X X X X
CAR bacillus X X X X X 1 X X — —
M. pulmonis X X X X X 1 X X X X
Ectoparasites X X X X 1 X X X X
Helminths X X X X 1 X X X X
Other endoparasites X X X X 172 x# x# — X*
Pathogenic protozoa X X X X X 1 X X — —
E. cuniculi X X X X X 1 X X 0 0
Dermatophytes 1 X X 0 0
Non-spore forming rod bacteria X N/A N/A — —
Cocci bacteria X N/A N/A — —
Yersinia pseudotuberculosis — — — — — — — — (0] (0]
Yersinia enterocolitica — — — — — — — — 0 0
Toxoplasma gondii — — — — — — — — X X
Notes. “X” - excluded ; “—*- not tested; “~”- allowed in excluded flora colonies;® Vendor houses microbiologically defined rodent colonies within
maximum security production barriers and flexible-film isolators; Bioexclusion levels “1” = excluded from all animals; “2” = excluded from
immunodeficient animals, but not immunocompetent animals; “3” = excluded based on customer demand; “* ”- endoparasites excluded in

wan

immunodeficient animals include Chilomastix sp. flagellates, Entamoeba muris, and trichomonads; - flagellates and ciliates; “0” - when testing is

required, colony must be negative;“N/A” - not applicable
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Tab.4 High and low risk scenarios for introducing unwanted agents into a microbiological unit. ™

High risk scenarios:

+ Frequent introduction of animals into the biological unit

+ Units of varying microbiologic status with close proximity

+ Combining of animals from different breeding colonies or vendors

+ Movement of animals out of the unit for manipulation and subsequent return

- Inadequate pest control program resulting in insects or wild rodents in animal rooms or feed/bedding storage area

+ Frequent introduction of biological materials originating from the same animal species housed in the unit

+ Multipurpose facilities with different types of experimental manipulation

« Frequent entry of research personnel into the unit in addition to animal care staff

+ Frequent turnover of animal care personnel working in the unit
Shared equipment that cannot be disinfected easily

Low risk scenarios:

« Closed breeding colonies

+ All-in-all-out system for the microbiological unit
+ Occasional introduction of new animals

One or few types of experimental manipulation

Once a bioexclusion list has been developed,
institutions could employ one or more approaches for
sampling, including the use of sentinel animals with
direct or indirect (e. g. via soiled bedding) exposure
to colony animals, direct evaluation of feces/fur from
colony animals, and direct evaluation of environment
where pathogens will likely concentrate (e. g. filters,

[28-30]

hoods, etc. ) Direct contact with the principal

animals is the most efficient and reliable way to
If soiled-bedding

sentinels are to be used, then several events need to

transmit infection to sentinels.

occur in order for successful detection of infectious
agents. In order for sentinels to become positive for an
agent when tested, the colony animals must first be
infected and be shedding an adequate amount (e. g.
infectious dose) to be collected in bedding samples.
The agent must remain infectious in soiled bedding,
and sentinels must be susceptible. Sentinels must then
self-inoculate with the infectious dose. Viruses must
find the appropriate receptors on susceptible cells to
replicate, and bacteria must compete with pre-existing
flora. If the method of testing is by serology, then
sufficient time must be waited for seroconversion to
occur. Finally, conditions under which samples are
collected, shipped, and tested, must be proper to
avoid false positive or negative results'®’. For
parasitology, traditional method of visual inspection
can lack sensitivity, but could be compensated with
hand,
contemporary PCR assays such as the high-density

increased sample size. On the other

array of real-time PCR have adequate sensitivity to

detect diverse pathogens in heavily pooled specimens
collected noninvasively from colony animals, including
viruses, bacteria, parasites, and protozoa. PCR has
gained popularity in recent years as a complementary
tool to the traditional health monitoring program that
employs serology, culture, and visual assessment of
samples and/or animals'®’ .

Sample size decision should be based on expected
prevalence of infected (e. g. assay-positive) animals,
not simply by the population size'™’. The binomial
sampling formula suggested to ILAR Committee in 1976
assumes that the users have an idea of expected disease
prevalence and animal population is >100"" 3 =%/,
Detection of disease with a low tendency to spread,
such as mouse parvovirus, requires a considerable
number of animals, whereas highly infectious agents
such as mouse hepatitis virus or Sendai virus require

only a few animals'?’’.

Negative test results does not
prove that the population is free of the agent; instead,
they simply give the users a level of confidence that the
prevalence of assay-positive animals in the population
is below the assumed minimum. As prevalence of
positive animals decreases, the sample size required to
achieve that same level of confidence increases. As
compared to open-top caging systems, it is important to
note that housing systems and husbandry practice play
an important role in disease transmission. As such,
popular use of microisolation cages (e. g. individually
ventilated cages) can actually make detection of a low
prevalent pathogen more challenging by serving as its

. . 30, 31
own biocontainment zone[ ].
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Frequency of sampling and testing should be
driven by the historical rate of contaminations and the
animal housing system. As examples, surveillance of
commercial barrier rooms where viruses are the most

while

contaminations with pathogenic bacteria and parasites

frequent cause of adventitious infections,
are extremely rare, serology is performed more often
than bacteriology and parasitology. On the other hand,
gnotobiotic and immunodeficient colonies are typically
maintained in isolators or in microisolation units to
achieve high level of protection against opportunists,
contamination with extraneous bacteria and fungi is
much more common than viral and parasitic
infestations, therefore bacteriology through culture and
environmental swabs is done more frequently than
serology and parasitology *''. Generally institutions will
conduct periodic testing (e. g. monthly, quarterly,
annual ) based on biosecurity risk assessment. Test
parameters may be different at each time point, so long
as the cumulative data is deemed adequate for
providing vital information as to the animal colony
health profile within the microbiological unit.

Finally, the choice of animals used for testing can
be important for accurate health monitoring results. In
general, immunocompetent animals are used for
serologic monitoring, but institutions may choose to
add immunodeficient mice to enhance the sensitivity of
surveillance assays designed for the direct detection of
infectious agents, such as PCR, bacteriology, or
parasitology. Animal’ s age, sex, and genetics (e. g.
different strains) may influence the susceptibility of
infection and subsequent detection by different testing

[1,33-36]
assays

. Outbred stocks are commonly used as
sentinels because they are generally good serologic
responders and are relatively inexpensive. Some inbred
strains show partial or complete resistance to certain
agents and should be avoided (e.g. C57BL/6 strains
to MPV, SJL to respiratory strains of MHV ) '*';
therefore, their appropriateness as sentinels should be
carefully evaluated. Before placement of new sentinels
into a health monitoring program, users should make

sure that the animals are free of all infectious agents

that would be of concern in the area that they are being

chosen to monitor. The easiest option is to use animals
raised in isolators of defined health profile, sourced
from reputable vendors with strict quality control
programs. In addition to dedicated sentinels, testing
clinically ill animals will often provide useful
information about the overall health profile within the

microbiological unit.
Summary

Having a clearly defined and transparent health
monitoring program will facilitate institutions in making
informed decisions when introducing new animals into
an established microbiological unit. It is not difficult
for animal users to come up with a list of institution-
specific microbial agents to exclude, including viruses,
bacteria, fungi, and parasites that have known
potential to impact animal and human health or
confound research outcome. Many people look to major
rodent vendors ° microbial testing program and
international guidelines for a list of organisms to
monitor, but the need for monitoring opportunistic and
commensal microbes will depend on several host and
environmental factors. Similarly, detection assays of
the agents can differ in sensitivity and specificity,
which will influence the interpretation of the test
results. Where appropriate, submission of biological
samples for testing should be considered for a well-
rounded health monitoring program. In the end,
detection of an organism does not necessarily mean that
it has to be eliminated, while a negative test result
does not necessarily mean that the colony is free of the
agent. Anyone charged with the responsibility of
designing and implementing rodent health monitoring
programs should have a sound understanding of rodent
pathogens, take all of the aforementioned factors into
consideration, and regularly review and adjust the
health monitoring scheme as required, in order to
ensure animal colony health and scientific integrity

within the institution.
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Necessity and importance of amendment of the key concepts of
laboratory animals in China
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(1. Shandong Laboratory Animal Center /Shandong Academy of Medical Sciences, Jinan 25002, China;
2. Department of Veterinary Pathobiology, College of Veterinary Medicine & Biomedical Sciences,
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[ Abstract] Laboratory animal industry forms an independent, comprehensive system responsible for the production,
use and management of laboratory animals. Great advances have been made in this field in China over the more than thirty
years of development. However, due to the great development and changes during this long time, there are also some issues
which need to be amended and changed. To compare the concepts of experimental animals in China and developed countries
such as USA. The key concepts on the laboratory animals are not well or clearly defined in the regulatory documents in
China, which hinder the healthy development and effective regulation in this field, as well as the care and use of laboratory
animals in research and education. In this article, we discuss the necessity of timely amendment and standardization of the
key concepts and definitions related to laboratory animals, and the importance and impact of the key concepts on the
development of animal industry in China.

[ Key words] Laboratory Animal, concepts; Standardization of definitions; Impact on animal industry development
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Transformation and standardization of the inactivation test
method for virus suspension in biosafety laboratory

DENG A-mei' , WEI Feng', WU Jia>, MA Hai-xia®, YUAN Zhi-ming’
(1. Wuhan Library, Chinese Academy of Sciences, Wuhan 430071, China;
2. Wuhan Institute of Virology, Chinese Academy of Sciences, Wuhan 430071 )

[ Abstract] Chemical disinfectants are generally used for virus inactivation and environment disinfection in biosafety
laboratory, and the efficacy and evaluation of the disinfection are critical to ensure the laboratory biosafety. However, there
is a current lack of applied standard to evaluate the virucidal efficacy of chemical disinfectants in our country. In this
paper, a European Union standard “Method and Requirements of Virucidal Quantitative Suspension Test Method for Chemical
Disinfectants Used in Human Medicine” was analyzed and a standard transformation scheme has been proposed. It is
suggested that the model viruses should be increased from 3 to 6, including the surrogate viruses to substitute highly
pathogenic viruses, and that the method to remove the residual chemical disinfectant and the calculation of 95% confidence
interval should be incorporated into the standard. The suggestion will improve the scientific and operational standards
related to disinfection and sterilization in biosafety laboratory in China.

[ Key words ) Virus inactivation; Chemical disinfectant; Biosafety; Standard; Quantitative suspension test;

Virucidal effect evaluation
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National Standard of Laboratory Animals for mice and rats
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[ Abstract ]

In this paper, some items about the microbes listed in the current National Standard of Laboratory

Animals were reviewed, including their host spectrum, impact of infection on the animals, their interference on research

works and their epidemiology in laboratory animals. This paper may provide some clues for the update of our National

Standard of Laboratory Animals.
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Suggestion for modification of bacteriological quality

monitoring of laboratory mice and rats in China

ZHANG Li-fang
(Institute of Laboratory Animal Science, Chinese Academy of Medical Sciences (CAMS) &
Peking Union Medical Collage (PUMC) , Beijing 100021, China)

[ Abstract]

Based on the analysis of the standards of bacteriological quality monitoring of laboratory animals in

developed countries, this paper provides suggestion for modification of bacteriological quality monitoring of laboratory mice

and rats in China.
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( Yersinia enterocolitica ) N1 B

B A% HRZR AR TR )42 0 A T 4% oK 1k K+ 3
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ESUPIN R CI T NG A b A 7B A R A
g, EE BN AEFE T, XK & — R IE B M, B W]
UL I K IR I v B S
PR B A e N 2R IR AR T Y AL e PR R
mE",

T 1] [ 52 s A it o G 0 0 %) )
TRUR =AT7 A5 1 (1) HEBR 3 8 5 Ji
S G I, (2) X s e R AR
WFFE TR, (3) &A1 FBURR

U PEH e T T 118 XU I, P st 540 1 Sk
RFENSER ., FRMESHEEYANEF LS
T, EL SR R AL S 36 A /) B SRR 3 TR o 4 R O
UG AR AR IE , W R AT 5250 585 e S dE
AR | Hoie sl A BRI R 2 ) A iR 3

[ Ah S5 3 W & W AL #4 Charles  River
Laboratory , Taconic, The Jackson Laboratory , KX 3256
W B B 2 B & 2 (FELASA ), Harlan
Laboratories, H A< SC 56 2147 o S i 5% o 46 K /N B4
BRI I0T ] v 24 5 A7 AR 45 4% BB ZR AR 18 ( Yersinia
pseudotuberculosis ) F1 /N g 45 3 98 B /R #% 1 ( Yesinia
enterocolitica ) ﬁﬂﬁﬁéﬂi%[z_ﬂ , Tl I A B R 25 %
HEJR 2R ( Yersinia pseudotuberculosis ) Fl NN E B
BRJR#% T ( Yesinia enterocolitica ) %I H .

2 EXBRKFZRFHE O115 a,C,K(B) Escherichia
coli O115 a,C,K(B) #®NIH,

1960 4FAUAHN 1970 A ACAHARAE SCIH | H A B A
TAT LA/IN B 245 i )™ o 49 J5E DR o BRRRAIE 1 1 e 1
BRLZE 18 v L BRI R SE TR A ARG A3
SRR b A 44 o KI5 1 0115 a, C,K(B)
( Escherichia coli 0115 a,C,K(B) , Ifi 3¢ FE ¥4 & 3|
99 S5 A 44 oA B EG A 6 2 AT TR 4280 ( Citrobacter
freundii 4280) . FyRERAT I s 14 )8 51 J5 ok 23 ) A 7
FEVPT) QT s AR Ay [T & v, 1954 4ETT 4R 97 S il
SRR AT 8 , 1993 4 Brenner 4513 Fl DNA ¢
SEHANS AT Jai 24 A AR AR BB A7 0028 4
JEE R WE T F7 A BR AT 1 ( Citrobacter rodentium , C.
gk LB T BT | R
( Enterobacteriaceae ), #¥ # M  ®H &
( Citrobacter) ', G TR A0 R A I T H R
R4 0115 a, C,K(B) Escherichia coli 0115 a,
C,K(B) —HIFHHAIHFR, M H A< &4 AR 53

rodentium ) ,

H, P W A R B R A ( Citrobacter rodentium , C.
rodentium ) , [El 4% RGN SZ I AL FH MG 15 284715
AT ( Citrobaeter rodetium) X,

Wi 2R AT I ( Citrobaeter rodetium) | J&F7
BRI b ME— 2 85 H /N B BE R R, 2 Y
H AR e oA/ I 2 DR ARG . 2% 2 ~3
L B0 , 4 I 1 o 78 2 G i 1 A= B i R
ARAIAL RS AE TR AERKIRES, X5
SR A ARE AR D AR T /N RO MR B 1 Je 40
M Bh ek A X 1, 2- B PF Y B Sk B, g
VSRR 0 46 2, el 1, 2-— W R BUEVE AL
T VA ST A A SHE T 380 28] 00 97 70 A P R N0 326 4G B 4
Z 09 6 JARE LA b H Aok B N SR DL /)N BRURR G
R B H A R LS SR R IR A T 0115
a,C,K(B) Escherichia coli 0115 a,C;K(B) B4k
FrAE BR AT B ( Citrobacter rodentium , C. rodentium ) K
MIE

S 3k

[ 1] GB14922.2-2011 e A RICHI[E [E ZARAME Sc53h¥)
PSR EIN [S]. R R AN [ 55 i M A e A
BEE A, 2011,

[2] htp://www. criver. com/customer-service/resources/infectious
[OL].

[ 3] https://www. jax. org/jax-mice-and-services[ OL].

[4] htp://www. envigo. com/resources/health-monitoring-reports/
envigo — 66 — rodent-health-procedures/[ OL].

[ 5] http://www. taconic. com/quality/health-testing-program/ health-
standards/[ OL].

[ 6] Mihler M ( Convenor ), M Berard, R Feinstein, et al.
Recommendations for the health monitoring of mouse, rat,
hamster, guinea pig and rabbit colonies in breeding and
experimental units. [J]. Lab Anim, 2014, 48(3) . 178 —192.

[7] BRF. BEMADCH4 ) [M]. JEnt: hER R
#t, 2007 113 - 120.

[ 8] Brthold SW, Coleman GL, Blatt PN, et al. The etiology of
transmissible murine colonic hyperplasia [ J]. Lab Anim Sci,
1976, 26 889 —894.

[9] MEX, wJrar, 5%, % FERFER 2RI [1].
ThE A RRAGE, 2001, 11(2) : 252 -253.

[10] Schauer DB, Zabel BA, Pedraza IF, et al. Genetic and
biochemical characterization of Citrobacter rodentium sp. nov

[J]. J Clin Microbiol, 1995, 33(8) : 2064 —2068.

(f&[E1 HH#A)2015-12-25



2016 4E2 H
¥208 2l

Hh I AR
CHINESE JOURNAL OF COMPARATIVE MEDICINE

AT

TR February, 2016

Vol. 26 No. 2

({\%\/-‘/\%\/-‘/\%\/-‘/\%\/-‘/\%\/-‘/\%\/“/\‘/-f\?

“SLR Y ERIRERIR B E)

N R e O e Xl

KT SR BN ) B Kb A e aE R i i H 8%
t B

( HHEEEREEBE ACAT PRI B

[HE]

SN R A AT 7 B AR, R REBRAT [ AR HHEAG I P9 A L O R A I H

SRR I, AL 100021)

i ik 22 A A I S ke, 2B A (D) R [l [ S e 2 B ] S SI2 56 sl ) i e A o 8 P A ) A%

A% A N T

H” R B A < S RI H " (B @) K b BERF AT H " (B “O™) 5 Hlil%:{ﬁ/ﬁﬂf%k/i&!ﬂ’]ﬁﬁﬁ"{ﬂﬂwgﬁ

NCW IR iy 2l R T

@ BT BRI H " H oK B BV /MR Eet B <046

U= L R Y ORI S RN

SR LCMV ARSI SR, B2 o oo B ASIN I H 7 5 O AT 1 7 Hpo TMEV 5 35 (9 45 00 225K, 53

I BRI O “ A R I I H i R
[RiE]  SCRsh s a2kl
[HE4Z%EE] R33 [ STkARIRAD] A
doi: 10.3969. j. issn. 1671 —7856. 2016. 02. 009

[XEHES)1671-7856(2016) 02-0042-06

Consideration of the virological items in the National

Standard of Laboratory Animals
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(Institute of Laboratory Animals, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100021 ,China)

[ Abstract ]

Based on the practice in laboratory animal monitoring, the following issues are suggested:

(1) The

core items and candidate items should be separated in the National Standard; (2) Hantaan virus and Ect virus should be

omitted in the core list for mice;
candidate item.
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TEA R A I TR & e 5K, L5 sh W Ak
BB IR AR FAR L ZEOR B A5 B
BT SR AR TAEE AR E AL

1 E NSRRI B E et

A RFEE A T IR A K R[] s X6 52 56 30 ) I
%&Em%ﬂ‘z —ﬁbkﬁl%&iml:%%zw%m
P RS 0 B ) A ™ R P R A T £ R A
T ZE AN [ S 06 2y ) A b o T LI 1 AR
it 19 B SERBRAE O i P A i R Ty 58

LCMV should be monitored as a candidate item for rats;

TMEV should be listed as

Laboratory animals, Virological monitoring
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WS MAE, BT SE 5 5 £l R W Jr 22 95 Ko
BER I H /N 18 1T, KB 13 1, BR LR 1 %
2, SRS B SR O ] 18 A ) i R
TR,

H A S50 31 rh JeH 58 It (ICLAS ) JRA 5256 30
IR T SR EAT T AL B S0 /0N B 7 A6
T H 20 Fi K K BUR SRR H 12 F, 2 oA
I E (/NS B, 45 .SV Ect \LCMV MHV (HV;
KEL3 Fl, G045 SV HV (SDAV ) 148 1) 46 I 33
H (/N 13 F, 245 . Mad ( FL) \Mad (K87 ) ,GD7/
TMEV, MVM. PVM. Reo-3, EDIM. KV. mouse
cytomegalovirus , MPV | MTLV . MNV _ POLY; K & 9
il £03% . Mad ( FL) . Mad (K87 ) .GD7 .MVM . PVM ,
Reo-3 H-1 KRV RPV) , i fi T4 e v It o3k
A B .C.D.E 1K WRRENA =K. A ABILE

i ,2 Ft(LCMV (HV) ; B S50 3 W) ZUPEAL Je g, 3 Fif
(Ect MHV SV) ; C B2 PRI P99 , 15 FF ( EDIM/
Rota ,LDHV MAd MCMV .GD7/TMEV MNV POLY |
PVM Reo-3 ., MVM KRV H-1 MPV RPV SDAV),
Kl N FEA 55 T Charles River Laboratories A%
BERI N 25, AT Al 1] 58 B by DX AG 0 775 B v
AR I B (R R IR R ¥ murine astrovirus ) o
(http ://www. iclasmonic. jp/microbiology/inspection/
mouse. html)

e [ S50 3 ) [ bR ( GB14922. 2 - 2011) FL
SE SR /N BUR R I H 11 A, Hrh I H 6
(Ect MHV SV PVM  Reo-3 \MVM ) , 5 B2 i K 1] 751
H5 ®(LCMV HV GD7/TMEV \MAd .POLY ) ; K
o FEA NI H 8 Ff (HV SV . PVM Reo-3 \H-1/KRV |
RCV/SDAV) , &# A b i3 H 7

R AR/ RGN H

Tab.1 Virological items for laboratory mice

. rh [ SL g 5 H AL 8 ) ESE| s
SR AR 'rll Iﬁ O e . XA S
/[Jt\ﬁfﬁ;(ﬂ ). H Y E F AR il 5T T Charles River FELAL/{igA
ems for mice National standards, China ICLAS Laboratories
I L 200 B Jk 4 i 5 46 5 2 ° ° ® ®
Lymphocytic choriomeningitis virus( LCMV)
I IHJR#E Hantaan virus( HV) [ [ ) ® [}
/NERJE IR EE Ectromelia virus( ECT) ® ([ [ ) )
/NI 4899 Mouse hepatitis virus( MHV) ([ o [ ] [ ]
QI 5% 5 Sendai virus(SV) [ ] [ ] [ J [ ]
/NI 9 9% 7 Pneumonia virus of mice( PYM) [ ) [} [ )
uﬂ?%mﬁﬁmf{espiralmy enteric orphan virus ITI( Reo-3) [ J [} [} [ )
BB B 49 BF Encephalomyelitis virus( TMEV/GD7) [ J [ ] [ ] o
/INERUIRIR 3 Mouse adenovirus( Mad )
/N EE FL Bk o .
Mouse adenovirus( Mad-1) [ J [ J
/NI RE K87 ° ®
Mouse adenovirus( Mad-2)
/R EE Parvoviruses
/NELAR /N T
Minute virus of mice( MVM) i g o b
NN RE ,
Mouse parvovirus( MPV)
Z IR Polyoma virus( POLY) [ J
R R N B i ic dic : infs ic
/N R #8 K 6 # Epizootic diarthea of infant mice Y ° ° °
(EDIM/MRYV)
= Eo = PO . - -
/INER M B 955 B Thymic virus of mice ( MTLV/THY/ Y ° ° °
MTV)
7N R i B RS EF Mouse cytomegalovirus( MCMV ) [ ) ] [
K J% 7 Mouse pneumonitis virus( KV / [ J [ ] [ ]
SR 5e 2505 5 Mouse norovirus( MNV) / [ J [ ] [ ]
FLER It S B 7= 5 B Lactate dehydrogenase elevating
. / [ J [ [ J
virus( LDHV)
B RS 7 Murine astrovirus / [ ] / /
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Tab.2 Virological items for laboratory rats in China and abroad

i o S5 3l H AL 55 314 e ;
j;g;tﬁ;fflil? W b o h LB 5T B Charles River F];Zf/{ill "
National standards, China ICLAS Laboratories
P s AR 7 ) ) . /
Lymphocytic choriomeningitis virus( LCMV)
W IHYF B Hantaan virus( HV) [ [ J [ J [ ]
{5998 Sendai virus(SV) [ J [ J [ [ J
u‘ . o=
fiz?ﬁffeﬂlteric orphan virus III( Reo-3) ¢ ¢ ¢ ¢
JINEUI 4 95575 Pneumonia virus of mice( PVM) [ J [ [ J [ J
/1N TE Parvoviruses
R4/ NV T H-
'?Ei;lﬂﬂ' s] ff&pivlnﬁs( TH1) [ J i i o
LA/ NR B

zcilfif’ Js ﬁiiiZ(*lfRV/ RV) i i i

K /MR RE Rat minute virus( RMV) / / [ ] [ ]

K AH/MEHE Rat parvovirus ( RPV) / [ ] [ ] [ )

JNER NN EE Minute virus of mice( MVM) / [ ] / /
M % HR YH AR R Sialodacryoadenitis virus( SDAV) ° [} ° °
K EUGEIRHREE Rat coronavirus, RCV /
IiEBE4 95 EE Encephalomyelitis virus( RTV/ GD7) / [ ] [ ] [ ]
KU IE %5 7 Rat respiratory virus (RRV) / / [ J /
/INERIRIR 3 Mouse adenovirus( Mad )

/N 7 FL AR Mouse adenovirus( Mad-1) / [ ) ® Y

/N ERIRIR 7 K87 & Mouse adenovirus( Mad-2) o ]

2 fRERIE X B0 I R R SRR ST A RSN

FIE 1991 4F 3¢ [# ( Biology and Life Sciences -
Lab Animal Research) 5t A~ [7] J8& G P 5 5 X 52 06 1F
FUAR B AT T IR 1998 4F 3¢ [ ( Clinical
Microbiology Reviews ) 71X [F] A [A] #8147 T 123K,
AATTEE A ) S0 3l W) AL AAS 2 BE AR el ok 1Y 1
FHAT TR UL 3K 3,
2.1 MRRGEREMR KREELEREA

SN B R BRI I T 95 BE 5 A SV PV
RCV KV, B B e S BOW I RAE IR, 9256 5%
PR ] S BB e 9 kAR S B U
Y& f B e B8O EIFIGE YR, SV YL B
/N BRI B ] S B AR T R
SR BURE AR RE AL Qe 2 — , T 0 AR B e
YL R IR 27 07 T AT ST s PYM 2 B 22 1) P 3
B, ARG T ARG S 5 B, oF e kB BUR AT
ot FETPCA B B R 27 07 T RIS
ROV 2R A d sy LS ™ F T S5, i it ke 4 R
BB R 2 B KV S5 /N BR P A O /0 DL S 30 SRR R
B AT O
2.2 HURGERBRENMNRIMKBRPHRAER

FLE Al B G g I A 23 X T Ak R S8 R I
JEE R, A B R A RAEIR . Y BT R L ER
PO IS4 F5 i ASRE R 7T 8 2 AN A7 7, AT A A B
0B S P T 5 e A R R (51 R ¥ A AR B
fiE) TR B B, 3X 2L B JEUAL 45 . MCMV
RCMV MPV MTV SDAV MHV MRV/ EDIM RRV
Reo-3 . Adenoviruses 2% . SDAV MHV J%4E BUE M 2
PRI B A BUER G FE T 38 8y, 2 SRR R i LA
Lo E AL e A TR o e R
Mg R FEE AR TS i LT s MRV EDIM A X
A /N B0 ; K BUBYE Reo-3 JEH /UL, — HLER Y
AT RE T I0 i J8 B A R P 3k 2 3h ) 4 i 54T 1Y)
ARAME; A RRV G S 200 1k 2 58 50 1Y i
IH ; RCMV B AR S50 U AR 20, B A B Pk
UL, T LGE A v R R e K LA B R AR e % 3 32 1A
REAE s MTV A 38 3k P I PR /) B2 U L 4))
BRS04 J S AR B R0 5 MCMLV oK L 3 4RI e 41
T8, ez B ] g R T SN MPV
R IR S0 /N B AR F T 0 AR 2 — e R R
GPETE R B /I SIS s 75 TR B AR /D il A%
JEFRE R S ], O T RE R 2 LA B 4, 8 3 S e S 0
BB /N BUIS B T AE MUK N T2 AF T 5 IR B
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(adenoviruses ) fu4% K87 M FL £k (th# A MAd-1
MAd-2) , MAd-1 2% i % AR/ BROE L 2 45 A /Y
2.3 REEMXTREELIHRBPRAER

S IS B R R A S S A T A
Ect .RPV .mouse papule virus Fll MMTV , Ect SRR
R R S, B ISl W) G JLF- AR e T, 2
HE /N UL G, 15 G 1Y S 2 A= il
e S 3 [ AL B 1 205 2 RPV S5 U Hh 4R
UL, AT R, By IS MR AL TR LT 50%
R BRI T 3 RS | B ik | il B B Jok = Aol 256 A ) 45
2 Mouse papule virus £5 /) BRUZE I AT 2 4 B v
g FER AT B 1Y 92, ALK R T I, B2 ik
FHZY BRI s MMTV 5 B2 808 , 2 2 30N RFLIR
TR TE
2.4 REFREBNANELRZENENNEE
BiRAR

B4 LCMV . LDHV ,MuLVs, LCMV J&3E
WA N AL Y I, AR SR
X R 28 R GE Y T A SR b 2 T
R R I IR GE, R e A A
FA: BEALAE J7 18 A A 5T ; LDHV 2/ B 412110
LTS B R BRI T LR I TN 5 ~ 10 £i%;
MuLlVs J2— ¥ i PR AH G 9 95 55 Bl G2 Pk A /8 LT T
WA BE , VI 221058 F /N BUBURR 5 e e AR ARG
2.5 FWMHBRMERGHHKEFE TMEV/GD7

A ARG S BUR G20 BRI
IR B K IR TR AR I
2.6 MHEZRGEERMENFEEFHET KRV,
H-1 MVM MHV POLY HV SDAV _MNV

KRV & H-1 20 L AWyl i 040 UL 35 ey
TR ARG, B T BE 2 TR LR & 5 2o
B KA MVM 72/ R AT 8 R )z, S R A g
R ABURS W) 20 M 2% 1 i UL TS e, R TR 24
IR LT B B S, AE /N BRFS AR 98 | 1 I s
FASMe I SR E L W TPk
RS R AR R e SR
S5 75 TH R AIEFT 5 POLY L2 %A% i 968 K 200 Jd 2% 1
WG YY), B RIS G 5 T R ST 6 5 1) AT e
/N A POLY 15 3% 19 BURF — HLR LB A= ] 51
FipIEE )2 0 A i RO IR BT B2 T S 5 HV
St BN B 2 —, AR S R AR AR
RS PR R e, 5 B00™ E R s MINV 78 52 38 U v

SRR, e i A/ U AN TR I RAEAR
— L8k R 0 G R B BR AT SRR | LSO 42
L N A

3 X TRERENIKIESE

LT 44 R B < 1 1 i B M 00 77 58, SR T
A% TR W K | A S0 5 W A B LA S s )
SCHG AT AR AR E, AR MIAESEPR TR &
TEAS TR LA B S 3h ) [ ZRIR S BN 45
PRZR 2525 R A TR, DRIk, SR P e 7 A6 1) ol A
Pl AF-HERR B A o J5L, (o FH 5 e 20001 14 512 56 3
IR —E R BGEAT

Xt T B TR AU AL, SR FH 5 7™ A 114 22 1l £
TSR AR Z WU . SEBr b A 280 A A
ME AT BR B4, — 28 3l ) Bt 5 9 s ) RRURE A7 A
— Pl E LA U A BLGE I LAY JER i B 3 2
JE A B S 0, EAL 5fe T bR N Bk o L sl 21
PG iy LA R Xt 7F 5 50408 52 Wi 65 R s S, I
FL, 76 T REAR B 55 I s et M A 3 7

Xt TS S ) (T R, 256 Sl ) A B s
Jr S BARPEE ST H A2, A 28 i T i H
AN IR ) — Fof A B W D7 56, S N B G
75 RIS H i TR ]k 2 (1 S R 3h ), ik
TG R HE B VIR 28 R] RE P05 5 A4 LB TR LA K
S TR it A i DX A JECAL AT B0, A E il <E T
R (1 e R U K2 iy 275

4 XTELATEFR DT E R 2

H i, 3 55 56 2h ) B 5 bR #E (GB14922.2 -
2011) i ag K Il 5 BR 5 H 4% [ 5 R i X AH L, ¥ &
(ARSI JT H A X558 2 | — ST 4 114 52 1 52 565 50 40
SN SEI0 B AL YR R AR RE VS K

S AN, W E TR E AR 1R T H (A
NI £ K S50 Bl W B AS Gs , hy B A
TR ) R A ek i B 7 (322 B e e
MR TEIATRERE) o [ X 207 ik BE i
S B T AR F U IR G AR B SOR] BE AR AE T
(ESZIR R BRI 2R BT H A5 S PR 5 B 04 i B Wl 1
R, SORT A S8 sh W i dn Ak | PR Ak DL KRR S
AR (L0 A PR BRE A% B A I 30T H AT AR 4
FLer NG RBvivt € S N G 053 N v el BTN = I VA
R AT REZ A i 2, SR AL T S )iz ) i R A
DU 5 KR b i AR SE G 7 2
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Tab.3 Virological pathogens for laboratory mice and rats
o SR Tt EALH WA
Pathogens Hosts Importance
RERRZEHNFERHE
Sendai Virus (SV) (Ik=¥rspe RN B =
Rat Coronavirus ( RCV) KRG KL N =
Pneumonia virus of mice( PVM) 7N BRI 48 975 B KE DR R fi%
K Virus(KV) K g /IR FER AT
REHXRERRERER
Mouse cytomegalovirus (MCMV) /NERE YN HR 7 A= 7N ER 1%
Rat cytomegalovirus (RCMV) K B 200 L 2 LN ik
Mouse parvovirus type 1 ( MPV) JNER AN TR N =2
Mouse thymic virus (MTV) 7N Rt s A T S /N B AHE , T REAR
Sialodacryoadenitis Virus (SDAV) BRI T A 9 T KD E =2
Mouse hepatitis virus (MHV) /N R R E N Y JEH =
mi(l}io?zfnli(;t/la;llms( MRV ) /Epizootic diarthea of infant INEES IR N s
Rat rotavirus-like agent( RRV') PN LRI KELAZE AHE
Reovirus-3 (Reo-3) I Jo B35 25 T AN KB A BRI ER i
Adenoviruses BB PN AN ik
RE R KX T HRERE
Ectromelia virus( Ect) B IR B JINER =
Poxvirus in rats( RPV) KRG B K NE B A2 R s A e
Mouse papule virus /N B T /B e H AR
Mouse mammary tumor virus (MMTV) /N BRFLIR IR e 7 SN B AR N B /
Lymphocytic choriomeningitis virus ( LCMV') ;@Egﬂ@ Pk 4 DA 5t ?%%\\i ?I;éjj%?\;\%?ﬁt \L?g\ BRI & |5 =y
Lactic dehydrogenase-elevating virus ( LDHV') LR S = e A INER AeH =
Murine leukemia viruses ( MuLVs) /INER L LS B ?gﬁ,\éjgf% BB/ R BN R [
R SR
RMEFREZRENFERER
Theiler’ s virus( TMEV/GD7) 0G5 % 7 KB /MR 1%
B S RERENRERE
Adenoviruses R (A )
Ectromelia virus( Ect) SR (Il E)
Kilham rat virus (KRV) KB4/ METE KRV TR I RR AR i
H-1 virus (H-1) KA/ RE HA-1 B SN NI SN e {[iS
Minute virus of mice (MVM) NS A /NEL SR ES /N R =
Mouse hepatitis virus (MHV) /N B R 95 1 (A k)
Polyoma virus ( POLY) EZ 1t PFA/INERL SRR/, ik
Hantaviruses (HV) DU B PR e RN R NS =
Sialodacryoadenitis virus (SDAV) K FREE TH R 28 05 75 ([FL)
Murine norovirus( MNV) BT R IR =

i AP BTTRE s T BUR

T34 8 A [T JE A AT R R S 0 2 ) o A i
X ARSI S ) T SR LA R R BRL
JIN B A B L3 R AR ) ARG 1000 4 SR 3l 5k A )+ A 4F
TR 43 I A 46 = A KRR /D R BE AR T 4
& KRB HY % 8 /N R Ect %% # . GD7/TMEV
S BEDTAKS: Hh 28 2 AR AR K T SOA B 4G Y 7R3 3 5
R BRI 3 RE O A A AR o R AN BB
LCMV JREERIA

25 LTIk AR IS5 B ) AR Y SR
PR PR R HY /N Ect B« 2 kg3 H ” (BI
“ @) R ERHRI A H " (BIC O™ s FER
B AZ LRI T 3 B R S N LCMV A A ) 22
K E R B R R (BE, O™ 5 BUE X
TMEV 955 2 BRI 2K B 1200 B 91) 22 A 1B A ) 2
HigHg, W#k4 £S5,
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Tab.4 The core items for laboratory mice and rats

EN SRR RN I H N ZjJ%T#;é TR
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BE D g R (B o
DTS (e .
By
* fili5 957 (SV) ° °
) /N R (PVM) ° Py
o VPRI A (Reo-3) ® ¢
INEAUMEE (MVM) ¢
/NIRRT (Mad) o
ZRmeE  (POLY) o
KERA/IMEEE RV M/ KER4I/METE H-1 B (KRV/ H-1) ®
KB EE K BUETH IR 509 (RCV/ SDAV) °
A bR AT A, [ )
1 @RI H R EAPE ; O b BERAG Ar I H 2R IAPE
x5 EEENYRR NEIRRERNIH Z ——#& A 55 H
Tab.5 The candidate items for laboratory mice and rats
; EIEULES
VAN ES N R
RE R Z SRR ERE
K Virus (KV) K 55 A
REHLRENRERE
Mouse cytomegalovirus (MCMV) /N BB 4 s 7 A
Rat cytomegalovirus (RCMV) K U 4 i g5 7 A
Mouse parvovirus typy 1 (MPV) JINER AN /N B A
Mouse thymic virus( MTLV/THY/MTV) 7N BN s A
gﬁiﬁitioiﬁiﬁiig? Xlg‘;t mice (EDIM) /NRAERI A
Rat rotavirus-like agent( RRV) KERAS IR A
RE RN X TR SRE
Poxvirus in rats( RPV) KB TR A
Mouse papule virus IR A
Mouse mammary tumor virus ( MMTV) IR AL IR R A
RE SN RSB ERE
Lactic dehydrogenase-elevating virus ( LDHV) LR S B = A
Murine leukemia viruses ( MuLVs) NSAENR A A
RERIRME RFENRERE
Theiler’ s virus( TMEV/GD7) VG5 5 7 A A
B S RERENRERE
Murine norovirus( MNV) BRI A 7% A

W RYE LIS I, BE R T HE R 1R FE R T,
FELASA &4 51 H BRI H

B B —A
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RE S AR /DN BB R I3 15 1Y

B M, XRE?, MEE, x F, FZ%, B O#, A #

if

(1. FARTEEE2EBEAFIYAE bR AR 4L 06700052, JATk TR A= @ B B | HBHE , JT-k 056002)
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Sl A NB-UVB JEGT, SE56 3 R o e UL ER /I B A — fB 15 150 R S 98 JBk i A8 4k, F55 5.10,15.20 A &e it
B /DRI R ISR, 58 20 RIRBUNRE A SUH TR AT, SR 85 KR, # C d/NEUR I E
=1 mm B9, 5 20 BJE, 4808 R 59 K 86.67% ,7.14% ,94. 12% ; SCC K AR 43514 :13.34% ,0% ,
70.59% . £5it DMBA/EL GIM kA NB-UVB A4 HE/IN B JHk 6 J 455 780 45 B i ) DMBA/ 2, 2 30 — B vk
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Establishment of a mouse model of cutaneous squamous cell carcinoma
induced by 7,12-DMBA, croton oil and narrow-band ultraviolet B irradiation

LV Chao', LIU Bao-guo’, ZHENG hai-ping”, LIU Qing*, LI Zhi-feng*, GU Jing', ZHOU Meng'
(1. Postgraduate Department of Chengde Medical College, Chengde 067000, China;
2. Affiliated Hospital of Hebei University of Engineering, Handan, Hebei 056000 )

[ Abstract] Objective To establish a mouse model of cutaneous squamous cell carcinoma induced by 7, 12-
dimethylbenz( a) anthracene (7,12-DMBA)/croton oil and narrow-band ultraviolet B (NB-UVB) irradiation. Methods
A total of fifty 6-8-week old BALB/c¢ mice (male;female 1;1) were randomly divided into three experimental groups. The
group A was treated with chemical carcinogens alone, group B was treated with NB-UVB alone, and group C was treated
with chemical carcinogens plus NB-UVB. The general status and skin appearance of mice were observed during the
experiment. The survival rate and tumor formation rate of each group was calculated at weeks 5, 10, 15, and 20.
Pathological examination was carried out to observe the histological changes of skin lesions. Results Papules measuring =
I mm in diameter began to develop in some mice of the group C at 5 weeks after the first treatment with chemical
carcinogens. The tumor formation rates at 20 weeks after treatment were 86.67% , 7. 14% , 94. 12% in the groups A, B,

C, respectively. Pathological examination revealed characteristic changes of squamous cell carcinoma in 13.34% , 0% ,

[EETHE b T2 2015 4 15 B 2R 22 01 55 3 5 18 (435 . 20150074 ) ; Tl Jb 4 B 9 Bh I R B2 24 0 35 A A 532 T H (4%
361037)
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70.59% of the mice in the group A, B, C, respectively. Conclusions

Establishment of a mouse model of cutaneous

squamous cell carcinoma induced by 7,12-DMBA/croton oil and NB-UVB is a better method than treated with chemical

carcinogens alone or NB-UVB alone. This method can increase the tumor formation rate and incidence rate of SCC, and

within a shorter period.
[ Key words]

ultraviolet B irradiation; Mouse models
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H:F853 50 1 13. 34% 0% 70.59%
1 AUNEUTR L]

Tab.1 The proportion of tumor-bearing mice in each group

4151 BSE 10 HIsH 20 J
Groups 5 weeks 10 weeks 15 weeks 20 weeks
4
Ad 0/15 2/15 12/15 13/15
Group A
4]
B4 0/15 0/15 1/14 1/14
Group B
4
ca 3/20 12/18 15/17 16/17
Group C

WA 10 AT A 4l C AR, P <0.05; 55 15 J& .20 A P
>0.05

Note. Compared the group A with group C, P <0.05;P >0.05 at 15
weeks and 20 weeks.

R2 AU/ B R

Tab.2 The total number of tumor-bearing mice in each group
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®3 AU EURALUR R
Tab.3 Pathological changes of mice in each group
265 1EH RS A SR sce
Groups Normal Benign hyperplasia Dysplasia Squamous cell carcinoma
]
A 13.33% 53.33% 20% 13.33%
Group A
B#A
Group B 92. 86% 7.14% 0 0
c4 5.88% 5.88% 17.65% 70. 59%
Group C

TE 57 20 JEI A 41 .C 41 SCC RAZILER, P <0. 05
Note. Compared the group A with group C at 20 weeks, P <0. 05.
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I e T Y AR W 2 SR DN (W 2 SR
3G Y AL A BRI v BT 2 fih 280 #) e 50 25 46
FR AT O, F R LA B DR R ) A R
TR AR Sy R IR PR v R L I B
O B s, L AT ) MR B2 o B O T ME 5T
DMBA JRAFAE TR 2K A e i) —Ff
ZITF N, O 2 B T A B L | A
BB S S B R ST Y H G, DMBA/EL
LI T A A S D BB TR ) 2 B R Tk
—  TEEME | B oA P4 Y 25 [ 5 B IR I e B9 i S v A
BN R T SO R EE AT R 6 T B DNA
P00, TG R R G A | e 41 i) 25 — &R 3 S
SRR JEK IR 20 e B K AR R R R, T T AE A

1E R H GRS, H G B8 ST SKH-1 TG B /N
g /)N BB TR (19 2 R vh & B0 5% A1 R IR O RE A5 175
T SKH-1 ToE/NRAY B Bkl 204 A | i LRz $60™
TR B e 25 IR 5 50 i B AR i d o Kunisada M
S AT H OGS B0 R e e T 4
KIAEHE UVB W 5 S 808 ki, Sk 4 1y H
DMBA/ [ 5y Bl by 8 R ik B IR A AU 75 22 24 JR 1Y
] Bl NB-UVB /EROGUE 45 8 G 5 1k,
M FEARE Y T B 28 FA A ISE ] R F H ORI %
TR E] 20 JE B SR Rk 39. 3% |, R R A RN
60% ', ABIRIAE IR DMBA 4, {2 s 301
FHE S L K 25 3% UVB LR /E T, 20 JA far g8 R 3k
BT 94.12% 95 K AR RIR B T 70.59% , K1
ik TYERTRW . RS A LC /N BT R C
BES (HAZURHE2: TR A 5k EH RS C
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1 BRRANMIR A FLE fflid
(HE, x100) ,#s R =100 pm)
Fig.1 Squamous cell invasion of the dermis and

hyperkeratosis. ( Bar =100 pm)

B2 URACIE, KR R A
(HE, x 100,45 =100 pum)
Fig.2 Epidermal acanthosis and the epidermis

clustered with a downward extension. ( Bar =100 pum)

HAA 2257 WENE, P <0.05, X AT fE5 DMBA [
MAIZERE UVB MERGE A OC, Bl 58 fb2
P2 PR E AL A DG, 3X 5 57 ik %98 = fa A
FETHE Al 21 1) B0 P 2R, an 0 | v ik TR T 45 40
Jt, DMBA 5] S5 PR 55 15 G PR 2 S Rl 4E H AY ML I AR
oL, SXHERFRATAE TR e Ik 9 1) ok B v, B i
W R E R R T RSO LR E
FER 78 3% UVB, [7] B 38 22 B 1k A 20 4 9 [
Z ISP 7EER) DMBA 2 im0 H)
ARG o L DMBA/ [ S0 B B %%
A NB-UVB S5 UL #1578 ) 5 1%
&I DMBA/ I 3 B ik B & NB-UVB 14 & 57 ik
8 e B () I, A 0E — 25 BIF 9 N 2 B ok S fR 20

B3 AESAA TR AN A A A NN
Yt JT 5 (HE, x400, 45K =100 wm)

Fig.3 Atypical keratinocytes proliferation, cell nucleus

ranging in size and rich in chromatin(Bar = 100 pm)

< N 2 OB e A S E B2 9 A
(HE, x400,#7R =100 pum)
Fig.4 Marked cytological atypia with keratin
pearls(Bar =100 pm)
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B8] R K BUHE T CNN3 35 R Rk 2 A i g 7 B
B R R LEEK ETH AT, BREE

(BWHER RSB ER 1. ENEL 2. s8R, BB 650031,
3. BUWER R AEYES TR O, B 650500)

[WE] BRI RS X CNN3 LR R, ift—250F5¢ CNN3 L7 2 5 I P 22
M RBE AR, AR WIHIEE SRR CNN3 B 1 2K 4S5 51 cDNA Fil 3 25 shRNA TPl 25551, Al i 5
A TR AR CNN3-OE F1 3 4~ CNN3-shRNA 8B 3 84 26 A e A A5 1 2 R i A K RIS R R B G Bp
B AR CNN3 KR A R ITERF 31, I3 T 20 26 1 RN TR M8 6 7% 2 A R 45 g ) CNIN3 SR (A Ak LA, &%
£ CNN3-OE i1 3 1~ CNN3-shRNA 29 8 TPk Aty @ sl 2l 7 0L 5 8 JE N XHiE 5 CNN3 B EIKFH4 A — 2 1A
FEAER , Foh CNN3-shRNA2 AR 7EF% 445 1) 8 JE PN S CNN3 ZEH 4t 11 calponin-3 7KF-33 i M M, i
R IR R 73. 26% ; CNN3-OF 18955 i 4k AR 2 HH i T calponin-3 B H/K BB G4 U F mAE R L5 55 14
K, LI N 93.88% , £5it Wil E i FES CNN3-OE Fl CNN3-shRNA ‘f%ﬁ%iﬁfllﬁfﬁ%ﬂ%ﬁ)%ﬁﬁﬂwl: CNN3
R 23K, 5 SE R AL GBI 55 R H0 R B 36 B 14 46 29 5 Stk

[X#817] CNN3; R, VI8 HA RSk

[HE5ZES] R-33 [ XEktRIZED] A [XE4HS)1671-7856(2016) 02-0055-07
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Construction and identification of lentivirus-mediated
vectors targeting CNN3 gene in the rat hippocampus

SUN Jun-mei' , LONG Jing-jing' , HAN Yan-bing', CAI Xue-mei*, LU Di’, BIAN Li-gong’, GUO ia-Zhi*, LI Mei'
(1. Department of Neurology, 2. Department of Clinical Laboratory,
First Affiliated Hospital of Kunming Medical University, Kunming, 650031, China;
3. Biomedical Engineering Research Center, Kunming Medical University, Kunming, 650500 )

[ Abstract] Objective To establish a method focusing on regulation of CNN3 gene in the rat hippocampus and help
to explore the role of CNN3 gene played in the brain physiology and pathology. Methods One ¢cDNA sequence and three
shRNAs targeting CNN3 gene were designed and synthesized. The recombinant lentivirus-mediated expressing and three
short hairpin RNA (shRNA) vectors targeting CNN3 gene in the rats were constructed with engineering technology. All
recombinant vectors were intravenously injected into rats hippocampi guided by stereotaxic apparatus. Western blot was
performed to explore the best shRNA and to study the changes of CNN3 gene in the rat hippocampus after transfection with
the silence and over-expressed vectors. Results The lentivirus-mediated vector expressing CNN3-OE and three shRNA
vectors targeting CNN3 gene were successfully constructed. Within eight weeks after transfection, the vectors of CNN3-OE

and three CNN3-shRNAs changed the expression of CNN3 gene in the rat hippocampus, in particular, all the protein levels

[EETHE]ERKARPIARE S XS (81260199) ; 7 F & BHET - RIIBE RIS & HE 4 (2012FB030) ; 7 F & LA FHOTH Rl 1
(2012WS0002) ,
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of calponin-3 encoded by CNN3 gene were significantly down-regulated along with the time, with the highest inhibitory rate

of 73. 6% in the CNN3-shRNA2 group. Significant up-regulation of calponin-3 protein level by 93. 88% , was found only on

the 14th day after transfection. Conclusions Lentivirus-mediated vectors of CNN3-OE and CNN3-shRNAs may regulate in

vivo the CNN3 gene level in the local brain region of rats via stereotactic injection. The study lays a foundation for disease

prevention and treatment in the future.

[ Key words)

1995 4F- Maguchi 25" § ¥k 43 B3 1 CNN3 FE[H
HihS ) calponin-3 B H ] SHLshE A FSIRE M .
JUUES R 1 R0 D LK 4R 1 25 G, AN A0 A TR i
B LA Rk BRELE Y AR calponin < Ji% 1 ifE—
SIATAE XA 28 R GE R — ALY AR R /N I A
i 5 35 A7 2 k0 R T AR Ok BT 5T R
CNN3 JE N} calponin-3 & [ 5 % 1 fig A2 K i 15
DA A, 2 R R A EN ) AR
ZH TR SE L 52X 3] CNN3 FE A F1 calponin-3 & H
FERAR B A S R BRI 1 - 20 0 5 T PN % 38
K- TR P T BE S S5m0 K A (B R L
AT o — A E B R R 2 R
RS AT ] 190 R B R 3KV 1 Bl W e S G X
CNN3 FEA AT EEEOAR iy BEAE [ i 1 A 428 512
KPP CNN3 3 PR Ik K P 5 3 [ B CNN3
SERIIRE RN FAE 5 fih F 98 K 500 25 I P g
P A A v B VTR T O RE BT R 9T iR R 5
HAFERE S, I IRA TR 25 X K B CNN3 2
N shRNA B i 33K (OE ) 18 45 2 45 M , 738 1 1
A A7 Jry B8 3 S o) (L BR B b 9 K BV B CNIN3 ik
PR IR K-, IEHEATRAIE

1 MEM7TE

L1 EFZER|H

A2 M DHS o pGMLV-sc5 RNAi 185 15 2%
A 293T Z0f (b 35 W HE R H R A FRZA 7)) s PCR
HEFH primer ( ¥ T AW TREAFRA A ) ; Tag
polymerase ( 3 [E NEB /A 7] ) ; Qiagen 5 7 A4 32 71
& (fE1E Qiagen /A H]) ; LB 15 73 ( Alpha Aeser) ;
BSA .DMSO ,MgSO, . Cacl, ( 3 [# Sigma 2\ A]) ; G4
M4 .DMEM | i ( 3¢ [E Gibco A F]) 3 B M (3£
Bio-Rad 2\ 7)) ; T4 DNA ligase . T4 DNA ligase
buffer  DNA ladder, BamH I, EcoR I, Xba I, Xho I
(Fermentas) ; RIPA (38 ) 24 ¥ . PMSF (100 mM ) |
BCA i F e B I 0] & (L = KA AR A
AR,
L2 XEHZE

CNN3; Gene; Silencing; Recombination; Lentiviral vector

1.2.1 CNN3 1t %35 ( CNN3-OE ) 12 %5 2 2 1k i
il
1.2.1.1 59t 546 . 76 NCBI H14& %] CNN3

FLPH 7 9 1 22 I FH 2 AR pGMLV-PA6, 519 751
b W K. 5'-CCG GAATTC GCCACC ATGGAC
TACAAGGACGATGACGACAAGACCCACTTCAACAA
GGGCC-3', T i N: 5'-CG GGATCC CTAGTAAT
CGATGCCCTGGTCG-3', 5| ¥y i 4 T A=) T/ ( &
) AR AR AR

1.2.1.2 EbBR. ORI T4 EHEEETE 22°C %45
pGMLV-PA6 #4A 5 H 1) F Bt 60 min, @ % %
YIEA T 28 B 10 27 25 A B T K HE A 2R 5 I TR
PESEHEAT PCR %5, PCR %5 BH M 1 9% 1 A7 0 7
1.2.2 RNA T3t CNN3 12 4R my il 4 .
1.2.2.1 CNN3 %:[H shRNA FIk#t 4%t 5
B 7 GenBank W3 i Ar i 2] H A L K CNN3 119
mRNA, 2% RNA T4 5 5135 o 5 0], AR 4 FR AT 9
BT 2B PSR AT IEAG I 22 |, %3 3 > RNA
TS FH, A 3 %t shRNA £ 5 ¥5E DNA,
FF 41 i F ;. CNN3-ShRNAI1-1: 5'-gatccGCAGACTGA
CAAACCCTTTGATTCAAGAGATCAAAGGGTTTGTCA
GTCTGCTTTTTTg-3", CNN3-ShRN A1-2.5'-aattcAAA
AAAGCAGACTGACAAACCCTTTGATCTCTTGAATCA
AAGGGTTTGTCAGTCTGCg-3’ ; CNN3-ShRN A2-1.5'-
2atccGGAGAACATCGGCAACTTTATAGAGAACTTAT
AAAGTTGCCGATGTTCTCC — TTTTTTg-3’, CNN3-
ShRNA2-2; 5'-aattc AAAAAAGGAGAACATCGGCAAC
TTTATAAGTTCTCTATAAAGTTG CCGATGTTCTCCg-
3'; CNN3-ShRNA3-1: 5'-gatcc GGCCAAAGTGTAA
TCGGTTTAAGAGAACTTTAAACCGATTACACTTTGG
CCTTTTTTg-3', CNN3-ShRNA3-2: 5’-aattcAAAAAA
GGCCAAAGTGTAATCGGTTTAAAGTTCTCTTAAACC
GATTACACTTTGGCCg-3' .

1.2.2.2 shRNA @ik E 5% %. O 1
TG Y TE buffer 5 85 |9 244 5 8 100 wmol/L,,
SR 10 WL (9 1R IES 1R G I F AT ST A
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PCR & W ,94C/KIFEMEIR KB HEZR, QK
FH BamH 1 EcoR 1 XU, 0. 8% Bt JI5 A 5 1 L ik
IR R BE, BFE 25°C H, R T4 3% B2 R IR Kk
FER AL A O 3K pGMLV-SC5 iE#Ed i, @
AL WAL 2 RS2 B DHS o, 2 W PCR 4%
S PR B P& JEA 007 A0 E X 2047

1.2.3 12 aE FORE Y A B S P A 1 d,
PO KA 293 T 41 i LA 3k 19 L B f2 AR 2] 10
em FEFR ML FEYLET 1 ~2 B 5 Yy 1% 40 i 36
SHTRE () B F5 3 # shRNA 55 4 1A 2 . DMEM 1 mL.
shRNA 10 pg. Lenti-HGMix 10 pL, HG transgene
reagent 60 ML,ﬁ%‘%ﬁ%%'ﬁ:%DMEM 1 mL i3
IS 18 % R BL 10 pg. Lenti-HGMix 10 pL. HG
transgene reagent 60 wL IR 4], FE 15 ~ 20
min  BHIRAS WA 0 A 293T 4IRS G & T
CO, S A 1 5. 4% 10 ~ 12 h J5 /100 =
enhancing buffer fiE #F5% Y% 1235 8 h J5 o 43 fif 5%
FREL RS SE 48 h 5 WO E B 18 0 7 ORI 41
JiL 1 TR e R A Akl O R R (e
Millipore 22 W) ) , ¥ 4 J 15 1) w2 1% B 04 02 5 7 Wk 4
W, R AT -80°C . BUH A 1 Sl R LR
TR N 72 1 A 7 R 2B ) 2 T B D, O AR
BEHE

1.2.4  CNN3 FLHPLBR i ek BRBAY 1) £ 5T
1.2.4.1 SER3h# . 5250 B B ARIA AR S5 55 3 )
FIRA T (B 7= VR AT IE %« SCXK (1) 2013 —
24) , ¥k SPF 2 fd B IEYE Sprague Dawley (SD) K
L6 JHIE, A 180 ~ 220 g, BEHLAT J 25 pGMLV-
SCS #h /A& (shRNA FHM:XT ) 241, TH05 51 1 19129
BERRARTAI AR R shRNAT 41, THF 51 2 1120 2 4%
IRTRIFR A shRNA2 41, T4 751 3 018 9 7 2 M4 1
FRM shRNA3 41,45 pGMLV-PA6 # 1A (3 3235 BA 1
X)) 2, CNN3-OE 41 & FK OF 4,

1.2.4.2 129 RERAEE YL 38 37 e AT S O
¥ 3 1~ CNN3-shRNA .CNN3-OF 1895 15 2k ik & & A
Xif BRI 25 R e B4 AL SE G RIS, 452 0.4 ml/
100 g FIHEEY 7. 2% HY7KA A EE A K BRI, FF R
P A A0 4 R BRS8N, A8 R
TR EAE, H 3% HBEUK IR Ve . 2% KRG
A L P IR X R A BROE AT IS 3.6 mm
HZR S5 T 2 mm A A TR IIRE A R LG 2R
B AR5 SR R HERE AR 2 L 18 vk
AR I A ILAE ST A A B AF A B FL A 28

P IHE B e R T 3.5 mm, 2 HEEME (0.2 ul/
min) A 18 B EAAR, T EE S £ Sk B E 10
min, FREEISIR L [FIRE R 7 ik R AT X096 5 1) 5
SRR, FAFE KRR A miEERKE,
1.2.5 o D048 0 5 28 A 2 L R00% SR FH 4 922 B
( Western blot) 556 X 45 21 18 95 B 2% A4 &% YL Jm 52 56
U S5 1Y CNN3 JE Rl 45 8 1 calponin-3 #E 7 & .
B SRR RS 15 1.3.7.10 14 KB
HLM shRNA1 shRNA2  shRNA3 OE J% 2 X%} HR4H
S BG BRUAL BE S 43 25 i T A RIPA 24
(% PMSF, & F1 22 [l RIPA . PMSF =100:1) #% 4
100 mg ZHZ00 1 mL RIPA 24 0 He ), 7E vk 4]
2530 min, RJ5 4°C F 12 000 r/min #.0> 15 min
BT, BCA 00 7 2 Pk B, Tmage J #X
B b B, B B-actin /E NS, H calponin-3 5
B-actin FICEFE HLIE R calponin-3 & 1 Y AHXT %
K, SRIFE G0 R 3 > CNN3-shRNA 41
F1 shRNA FPEXT BRZH 1) S0 25 R AT P R L3, %
HUTER K B D CNN3 3 [H 9 B fF shRNA T4
F5,

AT CNN3 JE KT/ i R BOR 2L
FER AL YL B A% shRNA T8 Fl ik 2 3518 5 25 244 B
AWML Z I B, 7E 55 1,246, 8 Jil I 4k 58 BUHA
Western blot #& it # M £% B 8] 55 rf 52 45 B
calponin-3 f5HF ik,

1.3 SFitFEFR*

R A X5 A 3 1K, Jy il e B K Western
blot S5 B 3 B A5 TRIRAS — T8, FRAT 1K 3
A2, R TIH— LA PR 5 R SPSS 17. 0 4K
PTG M, 241 2 & B E ] One-way
ANOVA IR Z Ty 250 M, J7 22 55 BHEE ] LSD 4eit
Tk T P H A 22 A iR X, P <
0.05 Bf AN 2R HA G E X,

2 R

2.1 ERFEMFESSH

2253 Fb Xt ,3 4> shRNA 5 41 e [ P 4 A0 | BE
JEH 513119 oligo J751 56 42— 5, Johs Ik G Bl
R (E 1A-C), F£ B CNN3-shRNA1, CNN3-shRNA2
F1 CNN3-shRNA3 12 5 5 2k AR B8 2y, CNN3-
OF 189 d 4R h il A B BUF 51 5 B W F B P 91 58
A3, To LB R B 1R (8] 1D) |, R Rk 1E
Joa BE AR BB
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A

130 140 150 160 170
TCTTGCGGOC TTTATATATCTTGCGTGCGGAAMAMGGACGAGGATCC GC AG AC

30 140 150 160
C AT T TCE T T GGG E T T TATATATC T TGTGGAAAGGACGAGG AT

170
cCc G

AN AN WA AN AR

130 140 150 160 170
TTCGAT TTCTTGGC TTTATATATCTTGTGGAAAGGACGAGG ATC

M AR AR

D
13

o 140 150 160 170
TTCGAATTCGCCACCATGG ACTACAAGG ACGATGACGACAAG AC

1. A B CNN3-shRNA1 185K 82514, B I CNN3-shRNA2 185 ak 14,
C [l CNN3-shRNA3 #2558 444, D K124 CNN3-OF 187 204,
B M R A I 4
Note. A indicates CNN3-shRNA1 vector; B indicates CNN3-shRNA2 vector;
C indicates CNN3-shRNA3 vector; A indicates CNN3-OE vector.

Fig.1 Sequencing results of the lentiviral vectors targeted CNN3 gene.

2.2 BRSHENNE

ZECTHECE AT B 4118 % 5 CNN3-shRNAL |
CNN3-shRNA2 .CNN3-shRNA3 B3 ¥ 8 2 x 10°
TU/mL, 18J% % CNN3-OF 97 £ 2 2 x 10°TU/mL,
CNN3-shRNA #1 CNN3-OE 4 [ XiF 18 2% 28 4 95 7%
HHE I 2 x 10°TU/mL,
2.3 Western blot SEI& 45 R

B 4E % b T CNN3-shRNAT ., CNN3-shRNA2 .
CNN3-shRNA3  CNN3-OF 18 7 2% 14 5 41 1 6 o) R

2R B L L3 SD KRB S5 1.3.7.10 %n

14 d 1 calponin-3 5N Z 165 B LLE, 4541
N SXTRALL, $Y4)E 14 d N 3 > shRNA éﬂf
) calponin-3 2 /K T3 N, LR L )5

%5 10,14 M1 3 K, shRNA1,shRNA2 . shRNA3 X%f
calponin-3 3 ik 1Y 0 i 2 B & &, 40 5l ik #
36.78% \73.26% 39.96% , S HA G2 L, It
Ak, shRNA2 ZH ¥ 5511 calponin-3 & 7K -7 1808 7
ARG YL 5 S EAT M R AR, 1 shRNAT H1 shRNA3
201 calponin-3 &5 FH I 2 b A FRE (B 2A-C) 51
IR OE Z1HY calponin-3 5 [ 7E 18 0% 15 55 YL J5 %
IR R HATPE T =, 7E5 14 R IA B, B0
HEZH T/ 93.88% , M4 ] AT b PR 25 5% (P <
0.05) (K 2D),

T 14 d NEFXT CNN3 JEK ShRNA2 4 Fl OF
ZHHY calponin-3 5 [ R At/ L R 08 B e G, #4900 M8
i 50% , 1 HHROM L5 I 2 9/ TR AR OC (8] 2B,
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Ctl 1d 3d 7d 10d 14d

Calponin-3/p-actin

1d 3d 7d 10d 14d

T : A B}y CNN3-shRNAT 1855 B 8R4 525 pGMLV-SC5 #ARFE YL 20 He i ; B 1814 CNN3-shRNA2 185 25
AR 5 pCMLV-SCS A5 Ye2H LAE ; C 812l CNN3-shRNA3 185 R 8R4 5 pCMLV-SC5 B hE e ik
D [Ely CNN3-OF 1855 #4241 525 pGMLV-PAG sk esl b, ZE I A RAERIER Western blot Z5 R,

HEEN G TS, GBI IR * 1p <0. 05,
2 KRR EERIARE Y 14 KNG 950 B 5 calponin-3 2 1 RIAAZ(L,
Note. (A) shows CNN3-shRNAI vs. the control pGMLV-SC5 vector; (B) shows CNN3-shRNA2 vs.
the control pGMLV-SC5 vector; (C) shows CNN3-shRNA3 vs. the control pGMLV-SC5 vector;
(D) shows CNN3-OE vs. the control pGMLV-PA6 vector. The left figures show the representative results of

Western blot. The right figures are the results of statistical analysis. Ctl: negative control; * :P <0.05.

Fig.2 Changes of the expression of calponin-3 protein in the hippocampus of rats

within 14 days after transfection with various lentiviral vectors targeted CNN3 gene.

2D) , P X P AL A WL EE R ) i K B Y ) 8 ],
45 IR, CNN3-ShRNA2 1855 1 2 A %t CNN3 %E[H
ROFM IO AT R 3 8 J5, HAS B ] 25 calponin-3
FHAEMZE R EA B EME, CNN3-OE 1255 8%k
PRI F RO T 45252 8 J (B GE 12443 b 45 -
WRUHESS 14 KA ik k8500 5 6 BZHAH L B
EMES(E3),

3 iFig

H CNN3 H:[H S 4% F 1 calponin-3 # & I
VK, 45 B WF o8 & JF e T ALHI 5T, HBR Flemming
SRR FE IR BB RS B UM R B A1, HAHR A
N 5 B 4845 e e bl 28 0T | 3R B AT 4 B 4
L G RE TR U AT 55 A0 AR AL 210 R
AP R AR 24 52 2%, AU 4l Ll A 1 T A2, ik 240 i
G5 R P IO R 228 1058 J5 240 JEL G DR 2 AH B 2Z (R34
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A Ctl 1w W AW oW W

Calponin-3 - e e W e -

37KD

B-actin
42KD

B Ctl W 2W 4w 6W  BW

Calponin-3
37KD

[-actin
42KD

Calponin-3/p-actin

2.5
20k ®
1.5
1.0
0.5

Calponin-3/fp-actin

Ctl 1w W 4w oW 8W

1 A 2l CNN3-shRNA2 1855 8¢ 841 555 pGMLV-SCS #MAFE L4 LL#E ;B 182l CNN3-OF 195 #: 2i/k 41 5 %5 pGMLV-PA6
BARIG A AL, 72 IR TR Western blot 25 R Bl G EIX G455 . Cl BAMEXT AL * .p <0.05,
3 CNN3-shRNA2 il CNN3-OF 12k # 8k Ye 1 ~8 JHJF calponin-3 & #5421k,
Note. (A) shows CNN3- shRNA2 vs. the control pGMLV-SC5 vector; (B) shows CNN3-OF vs.

the control pGMLV-PA6 vector. The left figures show the representative results of Western blot.

The right figures are the results of statistical analysis. Ctl; negative control; * ;P <0. 05.

Fig.3 Changes of the expression of calponin-3 protein in the hippocampus of rats

from 1 —8 weeks after transfection with the lentiviral vectors of CNN3-shRNA2 or CNN3-OE.

TE L2 i 2 RURI R 0 Y D) B 3% 422, Fir LU #2850
BT AN BE TG A2 35 PR D) RE I 9 1) i 2, 38 5 A ST 52
6 BRI D ASE 0L 45 b A B B AR R AR
g, AT A B CNN3 JE ] T R Rk
TGRS I LA E T T AT I A
ENTEST, KB calponin-3 [ R IA K
FTIRE/ L 50% LA L, ok B 8500 T o —
BERREEEE 8 A RWNZH R ¢ 4218 T T sh s Al
() R T REAHAE

JI SR | R B 1 AR L S B 8 0 2 Ok 2R
() B GL  JR  AMIEAE JRE R AR AR B SR A LY 4
W . MR BT | H 5 10 R0 s 1 28 A s e ok
X 3 FOTIETE AR 20 A B A e
AR, T HL A RE B B g, Te kA H Ay B R AR
H B4 M7 A IR s R TR R8CR 8O 8 T
RIS 10 7 A Y BT g o T |
IRV 5 2, 18 X A 28 0T A AR R MERE Y Y 2
AR THA 3¢ e 100 e e 0% s R, 18 B 0k B
AHrAE RV ICHER 8 P AE 2 0 2k B AT R R
PR R R WSS i AT 5 B O EE Y, 18 B ]
W HMIEE B R Ak b B 5 B0 1 g ik BT A
FIFRF AR A, G I R Sl W 55 A0 1 5 R A T
P FRATTHEREAY CNN3 3 R 55 5 471 R At 1R
LB P EA —HF H K H e RE A shRNA/ i 3%

RS R RS , SR T B R R BRI P CNN3
N M EAERE YL 8 JE L R UUER /1 3k B RN ATS
FRSLAEAE , N e B2 S I SR RS 2 i) CNN3 JE R T4t
SRR, b I PR R B A 38 3 S DNA
FEAI kIR ) 36 I E A« sl e AT ZE R
B/ i FRFAR AR B AE DNA 41, m] 5 5L K 7K S 3
FEAE 2K, BT B R % B R A T e 2
FHEEAIR , X I e 56 PR oy i 2 119 3h W ik 55 O R8T 19
FEPNRYT TN

S 3k

[ 1] Maguchi M, Nishida W, Kohara K, et al. Molecular cloning and
gene mapping of human basic and acidic calponins [ J]. Biochem
Biophys Res Commun, 1995, 217(1) ; 238 —244.

[ 2] Shibukawa Y, Yamazaki N, Daimon E, et al. Rock-dependent
calponin 3 phosphorylation regulates myoblast fusion [ J]. Exp
Cell Res, 2013, 319(5) : 633 - 648.

[ 3] Shibukawa Y, Yamazaki N, Kumasawa K, et al. Calponin 3
regulates actin cytoskeleton rearrangement in trophoblastic cell
fusion [ J]. Mol Biol Cell, 2010, 21(22) : 3973 —3984.

[ 4] Daimon E, Shibukawa Y, Wada Y. Calponin 3 regulates stress
fiber formation in dermal fibroblasts during wound healing [ J].
Arch Dermatol Res, 2013, 305(7) : 571 —584.

[ 5] Flemming A, Huang QQ, Jin JP, et al. A conditional knockout
mouse model reveals that calponin — 3 is dispensable for early B
cell development [ J]. Plos ONE, 2015, 10(6) ; e0128385.

[ 6] Rozenblum G T, Gimona M. Calponins; adaptable modular



ofE H R PR A AR 2016 4R 2 H 4526 B4 2 1 Chin J Comp Med, February 2016, Vol. 26. No. 2 61

[7]

[10]

regulators of the actin cytoskeleton [ J]. Int J Biochem Cell Biol,
2008, 40(10) : 1990 - 1995.

Trabelsiterzidis H, Fattoum AA, Dessi F, et al. Expression of an
acidic isoform of calponin in rat brain; western blots on one- or
two-dimensional gels and immuno-localization in cultured cells
[J]. Biochem J, 1995, 306 211 —215.

Kreipke CW, Rafols JA. Calponin control of cerebrovascular
reactivity ; therapeutic implications in brain trauma [ J]. J Cell
Mol Med, 2009, 13(2) . 262 —269.

Ferhat L, Esclapez M, Represa A, et al. Increased levels of
acidic calponin during dendritic spine plasticity after pilocarpin-
induced seizures [ J|. Hippocampus, 2003, 13(7) : 845 —858.
Rami G, Caillard O, Medina I, et al. Change in the shape and
density of dendritic spines caused by overexpression of acidic

calponin in cultured hippocampal neurons [ J]. Hippocampus,

[11]

[12]

[13]

[14]

2006, 16(2) . 183 - 197.

Han Y, Yin H, Xu Y, et al. Increased expression of calponin-3
in epileptic patients and experimental rats [ J]. Exp Neurol,
2012, 233(1) : 430 -437.

Tsai HH, Li HL, Luis C, et al. Regional astrocyte allocation
regulates CNS synaptogenesis and repair [ J]. Science, 2012,
337(6092) . 358 —362.

Molofsky AV, Kelley KW, Tsai HH, et al. Astrocyte-encoded
positional cues maintain sensorimotor circuit integrity [ J ].
Nature,, 2014, 509(7499) . 189 —194.

A%, i, ERET, %, TRPVIL I ASIC3 HE[H ik /N LAY
HagE (1], hE PR, 2014,24(10) : 78 -81.

(& BH#A)2015-11-23

(E#EF21 W)

[34]

[35]

Thomas ML, Morse BC, O’ Malley J, et al. Gender influences
infectivity in C57BL/6 mice exposed to mouse minute virus [ J].
Comp Med, 2007, 57 74 - 81.

Pritchett-Corning K, Shek WR, Henderson KS, et al. Companion

guide to rodent health surveillance for research facilities [ M ].

Wilmington, MA; Charles River,2009: 3 —18.

(f&E HH#A)2015-11-23

(EEF 4T W)

[4]

[5]

[6]

Baker DG. Natural pathogens of laboratory mice, rats, and rabbits
and their effects on research [ J]. Clin Microbiol Rev, 1998; 11
(2):231 -266.

Infectious Diseases of Mice and Rats Committee on Infectious
Diseases of Mice and Rats, Institute of Laboratory Animal
Resources, Commission on Life Sciences, National Research
Council. Infectious Diseases of Mice and Rats [ M ]. National
Academy Press, Washington, D. C. 1991. ISBN:. 0 - 309 -
55692 -9. http://www. nap. edu/ catalog/1429. html.

Microbial and Phenotypic Definition of Rats and Mice:
Proceedings of the 1998 US/Japan Conference [ C]. International

Committee of the Institute for Laboratory Animal Research,

National Research Council. ISBN: 0 - 309 - 52018 - 5,
(1999). http://www. nap. edu/catalog/9617. html.

TIBE BRGSO P AR R i O R S B S e I
I ] LA B2 AeaE [T]. I IR 2E 4R, 2011, 21
(10) : 94 -98.

JUICF, BN 7y [ 58 S 50 3 ) 4 R I A B [T
FHEHPIFLE, 2011, 23(43) ; 62 -67.

PBL, FRanth, Bk, 55 TS 2 K 405 DA 5 58 0 2 6 S 0
RECPREGR G [T]. BE23PBG, 2010, 27(4): 46
-48.

(&8 H #1)2015-12-27

[4]

[8]

(L#% 54 R
LR

)

AEHRE, REBFT, WL, DMBA V55 K RFLIIE & R A5 5
PRI SR L [J]. TPARBRBTIA 243K, 2009, 03: 234
-237.

Mr¥e, s, J7 K O ESR DY S R  RUT T BRRE 1
SHRWISE (1], HEBESADIF,2009, 03: 267 -270.
Subramanian V, Vellaichamy E. Atrial natriuretic peptide ( ANP)
inhibits DMBA/croton oil induced skin tumor growth by
modulating NF-kB, MMPs, and infiltrating mast cells in swiss
albino mice. Eur J Pharmacol. 2014, 740, 388 -397.

Roslida A, Fezah O, Yeong LT. Suppression of DMBA/ croton oil-
induced mouse skin tumor promotion by Ardisia Crispa root hexane
extract [ J]. Asian Pac J Cancer Prev. 2011, 12(3) : 665 —669.

Kunisada M1, Kumimoto H, Ishizaki K, et al. Narrow-band UVB

[10]

induces more carcinogenic skin tumors than broad-band UVB
through the formation of cyclobutane pyrimidine dimer [ J]. J
Invest Dermatol. 2007, 127(12) ;2865 —2871.

Bhattacharyya SS, Paul S, Dutta S, et al. 75 K555 (7-5%3k-6-
AR R T2 3% ) %o 7, 12- — W I R5 3 119 BOBR L Sk BRI
RARSERRF S AR [J]. PREEL AR 2010, 08
(07) : 645 -654.

Aoi J, Endo M, Kadomatsu T, et al. Angiopoietin-like protein 2
is an important facilitator of inflammatory carcinogenesis and

metastasis [ J]. Cancer Res. 2011, 71(24) . 7502 -7512.

(& E B#3)2015 - 12 -25



2016 4F-2 H o R R AR R February, 2016
¥208 2l CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 2

\%\%v%
=3 £|:

K%\%\%v

EFIR 255 LT SHBOGT R BRI R I
P O PR AP AR H
BRR, BUA, B 2 BEE

(1. IhARBIEmMENRER, G, 1A 26260032, Frrgmiss— ARER, B, 1L 250011;
3. WWARE L FR AR, Ui, LUAR 250033)

(EE] BE BFSESS A R SR R U B P A O e . i SRR b 3l ik
PRI 2 BHL T2 ( MCAO) il 48 K BRI i w0 Jo i e i, - 1 45 W‘%iﬂ,@%mz h JE R R S BT I, 40 3 T R
G S 2 ER DR S PR SR 2 ml/kg, IRETHIE & R =, B K 1 IR, #4223 d,72 h )5 R Zea-Longa F 5 9% 4
I PEAr T B AT PR T RE V43, TTC Y (030 I 72 ki FE AL TR FY, Western blot 72546 G 1L 00 i K2 /2 Bel-2 5 Bax
PR FFRIE, £ % SSRGS R AR Fe A , BT RS A PR S ROR YT R R U 2 Ty RE B I PR 4 I 8
I, AR R T AR /L, Bel-2 BYEE I RIAIG 2, Bax R RIAWD . G518 BFRISS & PRSI O S A P 200 S i 6r
ﬁﬁﬂ%&mﬁ?@ﬂmwﬁ TR A AR E AT

[SC8EiR]) &1l ; Bl i F-E 3545 ; Bel-2 5 Bax

[FEISES] R33 [ XEk#RIZED] A [ XEHS)1671-7856(2016) 02-0062-05

doi; 10.3969. j. issn. 1671 —7856. 2016.02. 013

Neuroprotective effect of acupuncture combined with Danhong
injection on focal cerebral ischemia/reperfusion injury in rats

ZENG Zhao-lu' , HAN Ji-chao® , XUE Yun®’, MA Yu-kui®
(1. People’s Hospital of Linqu County, Shandong Linqu 262600, China;
2. the first People’ s Hospital of Jinan, Jinan 250011 ; 3. Shandong Pharmaceutical Academy, Jinan 250033)

[ Abstract] Objective To investigate the neuroprotective effect of acupuncture combined with a Chinese medicine,
Danhong injection, on focal cerebral ischemia/reperfusion injury in rats. Methods  Middle cerebral artery ( MCA)
occlusion was prepared by putting a nylon suture in the MCA. The MCA blood flow in the animals was restored at two hours
after the MCA occlusion by withdrawing the suture to the external carotid artery (ECA). The acupoints “Baihui” ( DU20)
and “Zusanli” (ST36) were acupunctured and stimulated by twirling the acupuncture needle after reperfusion, and the rats
were also administered with Danhong injection by intravenous injection, once every day for three days. Zea-Longa scores
were recorded to assess the changes of neurological function. The rats were sacrificed at 72 h after reperfusion.
Triphenyltetrazolium chloride (TTC) staining was used to measure cerebral infarction size. Western blot was used to test
the level of Bel-2 and Bax in the ischemic penumbra. Results The acupuncture combined with Danhong injection

treatment group displayed markedly lower neurologic deficit scores, reduced ischemic infarct surface, increased expression
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[BIFEE]DEE (1975 ), 5, BIEEL00, 101 P57 0 B2 25 B BEPEA . E-mail : yukuima@ sina. com,
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of Bel-2 protein, and reduced expression of Bax protein, compared with those in the model group and Danhong injection

alone group. Conclusions Acupuncture combined with Danhong injection show more significant neuroprotective effect than

Danhong injection treatment alone on rat models of cerebral ischemia/reperfusion injury.
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[WE] BN THAMEZEREFTURESLRENEHEEE, Ak RYE 1996 ~ 2002 45505 %= H 55 1+
U0 BRI SR 4 S A A e R AR S YR, e T 2 B AN R IG UCRN 0 0 8% P AT B 3L s SR A
PEgER, B8R MEMEARY PR BRI 735 (109. 3 £21.0)d FI(106.3 £21.7)d, iERMIA (21.3 £ 1.4) d;1 ~7 J7%
G R Z E] A BB LB OE AR B3 (P >0.05) 58 4 IR FNER 6 JIG (14 iU AR T B IR A4, 18225 55 8 1 35 1
(P>0.05) ;1 ~7 2 [ ik G 43 L 22 S 0A W (P >0.05) , &M UCE I MiEAE L 1 g 1.4: 1.0, 78 12 D H B
.9 A -11 AR, HEA Az as i ARZ R ZES AR E (P >0.05) , 55 58 2L 8BS RES 2 H
MR 2 RA BEME(P <0.05), &ie S¥ATFYREREEIE L, i E= Yt v 10 B A 5 m | 32 %
J BT A EERTE] 12 A BN 1 ~2 5, ARESHCNIZ RS sh e RIS
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Reproductive performance of indoor-housed Meriones meridianus

XU Yi-mei', LIAO Li-fu', SHI Shen', YE Er-lan®, LUO Yun', ZHAO Hong-qiong’
(1. Center for Laboratory Animal Research of Xinjiang, Urumqi 830002, China.
2. Agricultural University of Xinjiang, Academy of Animal Husbandry Sciences, Urumqi 830002 )

[ Abstract] Objective The purpose of this study was to investigate the reproductive characteristics of indoor-
housed Meriones meridianus. Methods  According to the data of Meriones meridianus from 1996 to 2002 in the Center for
Laboratory Animal research of Xinjiang, the sexual maturity period of male and female animals, the gestation period of
female animals, the litter size, weaning rate, survival rate, sex ratio per month and different fetal times were statistically
analyzed. Results Sexual maturity period of male and female animals was 109. 3 £21. 0 days and 106. 3 +21. 7 days, and
gestation period of female animals was 21.3 + 1.4 days. The litter size, weaning rate of different fetal times showed no
significant difference compared between those of the first to seventh litter (P >0.05), and the survival rate of fourth and
sixth litter were lower than that of the average offspring per litter, but the difference was no significant (P >0.05). The sex
ratio of from first to sixth litter indicated no significant difference (P >0.05), and the average proportion of male and
female was 1.4:1.0. During a year, the animals almost stopped to reproduce from September to November, however, the
differences of litter size between the other months were statistically not significant (P >0.05), the weaning rate and
survival rate per month suggested a significant difference (P < 0.05) between some of the months. Conclusions
Compared with the background data of wild Meriones meridianus, the laboratory reproduction of Meriones meridianus show
some differences, mainly, the season of breeding is shifted to December, and the number of reproduction increased by one

or two litters. Our results provide useful reference for laboratory animalization of Meriones meridianus.

[E£TH] HE AR EIE (45 .31460579) ,
[MEFRANIHREB(1973 - ) , %, WFFE ) LR B S SR E-mail: xymeimei@ 163. com,
[BIER B S5 (1957 - ), B, WF5Irm . &6 5 YI1ME Email: Liaolif@21cn. com,
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T R ( Meriones meridianus ) J& Wi 5 H
( Rodentia ), 1= B B} ( Cricetidae ), ¥» . . B}
( Gerbillinae) , 1> FRUE ( Meriones) /NG5 54y, 5
A4 T RO R il AR S B8 A S BE X, 7R T B2 VD
BN e M R 2 R A R
FOH AT R = E A i RO R (M
meridianus. Jie Wang 1964 ) "> FIH- 3 A (M. m.
cryptorhinus Blanford 1875) [4.5] JHIEWRERERE
PRE =02 = PR KAE 105 ~ 155 mm, (RGK 1 E %
ORI E O SRR O, P BRIbE A, BRME
MmN BB BI A AR A, 2B BT
— R EE A AR TR HE, TR
WEUE T, TR BUEA BV SR A 5
s PERCACR S U3 SRS . BAR TP RN
TYHEEA 20 Z4 IFC BT T 253 505
W5E 0 AHB]H Ay 1k, 1 TC 728 v B G A
AT S 9 28 PN A A AH DG AR T8 A SOl 3 88 5
R SHITFFT 0 1996 ~ 2002 4F - U BRI ER L
FIAM R T E ST ST A B, DU B
SER S AR W) T SR PR TR

1 #MEIAEE

1.1 Zh¥RBERGAEAFTRE

TRV B ERIEAN 13 H (72,68 ),1996 44
P& TR s 6 7 b ) R TR SR S IR S Y it A
DEYEFEEN, IR 18°C ~23°C, AXf
MBEE 30% ~50% , G5 R AT oy 12112 J6TE
W mFREE NG RE, e S, B A
RT 10 RECXT b 5 & A 47 3), 1 B 32 13 5 4t
T, 7 DATC X B 35 426 — fE — I o — fE — Ik i X, R
LA/ NEHANBEAT 4T 3 o] LU I e %, F
P RIS R R id R afEams LAEEAH &
96 B RO H O A B AR B BRI
I
1.2 fERAnER

TRk kg s s S 56 s 4 A o v 0 B Y R A
T eE (AR AE 77 AT HIE 5. SCXK (B ) 2002 -
0002, H AR JT LA 1 =200 g, HLR T =40 g,
LT 2E <50 g &) ; HORE N 37 58 50 56 3h P ik 55 v s
S I NI = N 2 ) ol = 1 4 o O P S B 2
338 B T B Ja A ] 5 Bk iAok 22 28 050 R T B
S

1.3 Stk A&

BAEITET 1996 4F - 2002 4[] 5 968 5246 s iF
FEPDRFREIE RV R, EEAR bR (1) A4 38
B AR5 5 (2) AR 45 1 A FIE
T E BRI R R 5 (3) BALE 5 20 d ~
30 d W g 63 B 4l BRI 5 (4) BUE % B EL
B/ HAEE < 100% 5 (5) WEURI . 45 5 HMER 2 )5 &2
JEAF A= I 5 (6) BfEAAC: el . e i tA B o AR 3
A IEH SR 10 R BB (7) MEMAPE R . 48
WECR I AR B 2B IE W IR IR BB, 4t
ZERPISE(E + pn7EIR (Mean + SEM) 7R, 458 b
Z A 2E 5 SPSS 16. 0 Bkt , 2 R
HAG U P <0.05 F#R,

2 R

2.1 HiRHER

16 WIS R B, PRIl (21.3 =+
1.4) d, o745 12. 6% (16/127)
2.2 IEHER AR

16 FUEARGE 25 5 o | S 349 i A M i oy
(106.3 +21.7)d (65 ~134) .
2.3 B AER

13 HUMER G145 50 R, 1 249 A P i 2Ry
(109.3 £21.0)d (65 ~144) ,
2.4 BFESHRR

218 BEIHAT R WoR (K 1) ,4 H/88 i i i
e, 15 22.48% ko 3.5 e H/5

R1 T RE NI B A L
Tab.1 Distribution and proportion of litter size of
M. meridianus in indoor breeding

H /%5 Num/Litter %5 %0 Number A (% ) Ratio
1 22 2.75
2 20 9.17
3 40 18.35
4 49 22.48
5 40 18.35
6 30 13.76
7 13 5.96
8 4 1.83
A1t total 218 100
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Tab.2 The effect of birth order on the birth number, weaning number and survival rate of M. meridianus in indoor breeding

SEHME + FRAEZ (mean + sem)

/e FEA S (n - > N

Parity Sample (S.iZ()i LES e B AR
Birth number Weaning number survival rate
55 1 /i First 157 4.0+0.1 2.5+0.2 62.8 + 3.4
2 2 Jifi Second 104 4.2 0.1 2.6+0.2 59.4 £4.2
%5 3 Jify Third 60 4.0+£0.3 2.4+£0.3 60.2 £8.2
% 4 Jif Fourth 39 4.2+0.3 1.9+0.3 45.7 £7.2
% 5 Jif Fifth 20 4.4+0.0 2.4+0.0 63.1 10
%56 Iy Sixth 10 4.9+0.0 2.3+1.0 45.2 £13
%5 7 Jifi Seventh 5 5.2+1.0 3.6+1.0 73.3 £19

AU I ARG, B FLECRNIE FE 22 5 E WA (P >0.05) .

Note. No significant differences between the birth numbers, weaning numbers, survival rates among different parities (P >0.05).

K3 AMMENTRD R AR | LR R A 70

Tab.3 The effect of the month on the birth number, weaning number and survival rate of M. meridianus in indoor breeding

H/%% (Number / litter)

SR RO F) — S — A (%)
A 1} Month Number of breeding AT A q:ﬂj%'f[‘é& Average survival
females Average number Average weaning )
emales (n) . rate( % )
of a litter number
1A 35 4.5 1.7 42. 434367
2 A 77 4.2 2.6 60. 6
3 H 46 4.0 2.7 64. 7!
4 A 50 4.4 2.2 46.5'°7
5H 51 4.1 2.71 64.8"4
6 H 60 4.0 2.3 62.2!
7H 51 3.9 2.61 68. 14
8 J 22 4.5 3.01 67.7
9 A 1 2.0 2.0 100. 0
10 H 0 0 0 0
11 H 0 0 0 0
12 H 19 4.1 1.8 49.8

0 PR FOR A A G (R T 9 A ~11 A4 ZRBE(P<0.05),

Note. Superscript numbers indicate that the same corresponding months ( except from September to Novemver) with significant difference( P <0. 05)

2.5 BRRXTE{FE EILEAN R E R

AU TE) g6 AR B RN B LB 22 R T
FE(P >0.05) , 55 A B A e LB E 50 R
4.1+0.1 H/8M2.4+0.1 H/8 45R1R0E2, &F
4 5 6 JRR MRS R BAL T HE Mk, Z 5T
WEE(P >0.05),7 MU TG RN 59.5 +
2.3% ,H5RNE 3,
2.6 BRI R RN

W1 Frs , 25 B UOME I 22 18] 25 53 0 1 M (P
>0.05) , MEMELL N 1. 4: 1.0, WP B 5 TR
2.7 EHXEBEMBEENZMN

SERWR(FE2),BE2 A6 AKHE —NE
ST, 9 A AUA 1| RF AV B2, 10 A
11 AR5, 79 H -11 A4, & H G218
AR ZMERANRE(P>0.05), MA5G
B ALECRSTE R AERR A A 2 A B EEZF (P <
0.05) P RLIEHR K 59.5 £2.3% ,HF 12 A1 A
A4 J SR T 50%

3 ATt

3.1 FHDRIEIREAFNIE K AR FI E

RSz A3 R A 21,3 d GRS ¥ DA X
TV B3O A R 45 5 (29. 7 d) AHZEHRCK, T BB
e TLAE AR H 7= 47 B 1] B A 1] 4 44
AR S 45 2 A4 77 10 BRUA: 77 PR 3 TR B H 7 A
S ] AR, B ™ J5 4, ™ Ja A S 4 i i Ak
Uh B A5 200 G Ui A 45 5 0 12 T R

M YE AR N R 2, 78 BAE I, Mk
o MEARAT AR — 5 A AN BEBDIRES  8— T & A
L FOXT IS AN AT BB, PR A SC LA A H
ST, WA= A1 F 0% S5 e 0] B Bsf 1) 9 25 4 Ui
UV A A 1 1 ST DA A H RO
SEAA = 30 1% i e ] B sF ) D 2 4 A0 30 A Sy
PRPE ALY, BRI A T2 VD R A Y e R
S5E BRI AR RE N AENMAS 5 Y
AR BB G , WT LU S 30 UE 7 S 56 M A A 1A 1
AN B AMEHE
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Fig.1 The effect of birth order on the gender of M. meridianus
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PERT, B4 12 H TR UR B0, WO B0 i 04 43 ol 45
A2AH @A) M1AH6 Ay, B4 10 Fl 11
OB EFEA R, PRS2 56 2 98 58 AR 37 4 o s
R, £ H A -2 s 30 , M 59. 5% , RA
12 4,1 A4 A RS RAET 50% , A ZFE 5
¥R, EN— BT BaE 3 55, 2T LIS S 5, W
8 7 T AR R B 0 S AR

SE 3k

3.2

(1] skoRHL A EMELs oA [M]. dEs0 PRl iR

[6]

(7]

[9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

1997:219 -221.

EAEIE. BEPURGHENE [ M]. PELE  BRpG TS I i it

1992140 - 143.

B, BEME. RGBSR A IR A BN T4 U U B4 R

W [J]. WS shRl#, 1999, 19(2) :27 -29.

P, A, sk 0E N TAR IR T T4 00 BUR BA R AR

[J]. B25%4R 1995, 15(1); 75 -76.

Wi, SeaHH, SR, TV RSERE N T IR B A pI

[J]. "PEELE AR, 1991, 3(3.4) : 284.

BEITT, BIIR, M. 707 BUBSL ORI R R 8418

RS oE[ )], T B AR ARSI A&, 2001, 12

(3): 215 -217.

R, B, Bk, & P40 BUR K 6 BlLSE 5 kg

Z Gk (0 AR gE [ )], op A AR 2R 5 A R Ui A

&, 1998, 16(2) : 130 —132.

TR, A, Bk, & P40 BUR R R BLSL it

YR AR ER 1) 70 22 B R W (4 SERG AT [T, Hb Oy e

%, 2000, 15(3); 71 - 74.

Wrse, S, WHEE, 5. WU TR 1 BUE R

PERRHBE R [J]. PRI REAE, 2013, 32(4)

389 —394.

JASRDL, RE R, BA. WoEFE R B A S0

Mg [J]. )ish4,1985, (1) 10 - 13.

KAl XZE. TRV RS (1]

4(4) ;291 -300.

R PRSI (1], 13, 1985, 2 17 -19.

TR, BRE, HEY. TR RASENLIR (1)

BEAR L 1988, 8(1) : 43 —48.

ML, RIS, Tk, % 740 RAE MR ER MR

[J]. #5dsaaR, 2006, 21(2) ;5 -7.

JREM, ERIE, B6R, & 740 BB B AR AL 4 b7

[J]. H2523), 1999, 19(1) ; 62 —67.

SRR, ATFE, BRIBEAR, S5, SR X T U BRI A 3

AL [J]. SR, 2011, 28(3) ; 454 —458.
(f&E HH#A)2015-12-17

HARAR, 1984,



2016 4F-2 H o R R AR R February, 2016
¥208 2l CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 2

\%\%v%
=3 £|:

K%\%\%v

5if 75 20 5 22 e M Bl 52 5 RV T O R B R e
& BLERE,FLH VBAK ReF, REFY
(1 IWZRPIEZG RS R 25000052, 1A PIEZR MR EE B 7 250000)

[#ZE) B FREHEIBIT 2 R MEMEIE (TS) Z 4T M E NS, 77k MEBER T &
PNE (IDPN ) EE57. TS K RURRY 5 | i — 45 75 B S 57 TS & A RV K AR, 46 T AN E 25 WiE B 6 7 5, R
s AT RN BT MR Ak, RO % (HPLC) R IR 2H 21 e 22 BB ( DA) A e, S e 21 204k 2 vk A s
%M%W@@(TH)E’J%E RT-PCR #ill TH mRNA f9Rik, ER HIEHF X A b, BRI 2000474 18 30

AN, VRS A ) 4, i1 40 DA TH,TH mRNA & JCH ARk ; B st B LA Lb | 5 s 2l O A 204 A 5
7@ BT R/ ARG R4 6 I ZHZH P DA TH . TH mRNA /‘\Evjz//'\o 20 SR ALy AT el AR ALK U 30
BAATMEAT R, HAEALHI T AE 2@ 1 T8 TH mRNA 335, FRK TH &4, /0 DA &S iing .,

[EsgiR] iRy 2 2 MmahiE  BYEAT N s 2 B ; B E PR LBy

[FESH2%ES] R33 [ XEkPRIZED] A [XEHS)1671-7856(2016) 02-0071-06

doi: 10.3969. j. issn. 1671 —7856. 2016. 02. 015

Effect of “Qiangzhizufang” on the rat model of Tourette
syndrome combined with fear

JIN Zhi', YAN Zhao-jun®, LI Ya-qun', ZHAO Xing-you', WU Jin-yong>, XI Lei-ming’
(1. Shandong University of TCM, Jinan 250014, China;2. Affiliated Hospital of Shandong University of TCM, Jinan 250014 )

[ Abstract] Objective To explore the functional mechanism of a Chinese medicine compound “Qiangzhizufang”
on rat model of Tourette syndrome (TS) combined with fear. Methods The rat model of TS combined with fear was
established by intraperitoneal injection of 3,3’ -iminodipropionitrile (IDPN) combined with acoustic stimulation. After
giving different drug lavage treatment, the changes of behavior of the rat models were assessed by field test and behavior
test. The content of DA, TH and TH mRNA in the brain tissue was detected by HPLC, immunohistochemistry and RT-
PCR, separately. Results Compared with the normal control group, stereotyped behavior and exercise behavior were
increased, freezing time prolonged, but the content of DA, TH and TH mRNA in the brain tissue were not obviously
changed in the model control group. Compared with the model control group, the stereotyped behavior and exercise behavior
were decreased, content of DA, TH and TH mRNA in the brain tissue was decreased in the “Qiangzhizufang” group.
Conclusions The Chinese medicine compound “Qiangzhizufang” can improve the behavior in rat models of TS combined
with fear. This effect may be realized through down-regurating TH mRNA expression, reducing the content of TH, and
reducing the dopamine synthesis.

[ Key words] Qiangzhizufang, a Chinese medicine compound; Tourette syndrome, TS; Fear behavior; Dopamine;
(DA) ; Tyrosine hydroxylase (TH) ; Brain; Rat
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Z KM B IE ( Tourette syndrome, TS) J& JL#
F 308 UL DR P AT S PR, ELTE S 1 & A AR
JE R PR BRI N ARG R R . H Al
A 1Y SR ALTATIAS 43 W 3K 3k A R A 114
o AR TR GE Y R G, TR I R iR
JUIGSCIR AR A 7 £ I B ( dopamine, DA) i s it &
PG W R} AL I (tyrosine hydroxylase, TH)
72 DA G it A5 by BR S e , S B2 DA A
B, P Z ) D) O AR s A 2 T H TR | i
AR RA TEEE KRR NG ORI, B
A E B LB 5 28 IR EITIRIT 2K
PedshaE , O B TR . AR AT 3,3-%
FE PG (3,37 -iminodipropionitrile, IDPN) 55 Y
TS KEUBAL, 5 RARAT IR AL & JE 7 52 8 KB
B WS 5 AR ZH 5 0 R B B4 DAy 2 K i 4 41
DA [TH TH mRNA 4520 , DL 3 7 407 894
PL

1 ##F7E

1.1 RIZhYI R KIGIRES

SD MR R ,48 HIATE (200 + 20)g, AL
AR B AR W B Iy A BR 4 | VR AT IE S
SCXK ( () 2014 - 0004, Ji & & # iF 5
11401300018142, SEHGAE Ll A v s 245 K24 B I 1= B
S S AT Y ATIE S SYXK (4)2011 0019,
1.2 XE5IRKH

Agilent 1100 ERORAH LIS (Agilent) , FH T 5
HIE . RM 2235 #5280 5 #L (Leica) (TP 1020
B &K HL( Leica) ST 5020 Z I AEYL (A HL( Leica)
H T % 414k & . AB17500 PCR ¥ (AB &
Invitrogen ) FI - PCR £l

SR Ty A R R R AR TR
RIK LG KALE YA %, W A LR v BE 2 K2
e = ST A A S D s N = A Wi S R T
AT PR 7] L 35 4 201306181, IDPN I [ Sigma
N, DA NE FRif st B0 1 b 25 6 Az 0 6 s
EHr, —PC Rb a tyrosine hydroxylase I FH It 5t 18
FREMFEARARA T, SP KI5 &  DAB {4
BAlEW A ESEmRAEwHARARAA,
TRIzol 3% 51850 & W 2t E iR &l A Tk
RAABHE A BRA A,
1.3 Bh¥sLie
1301 k. KREGERNPEMRSE 1A, 18 s i

IDPN,300 mg /kg,1 W/d, #ELES 7 d,i5%S KW
IBAEAR . SR E U S MR 1 R
K EEARBAF HL A, 1T 5 min ik W, 2 )5
Y 2 S M {ES (TP ) JFEER 1S B (2
mA) ,[B]F& 1 min, 5K 30 K, 2L 5d, 5 6.7 KL
HPBEES AT A EsE e 3 5,
1.3.2 54525 KEBENLS 8 IE 5 X2 | TS
EAAREAT A (TR R ) ARy 4 (S
g /kg) R ELFIZH (25 mg /kg) , BFeH 12 2 S
MR 4 JE, IE % 0 RE 4T R0 X A 4[] e R 4 e A
FIERK . RIRG R ALK 24 h, W7k UG
VK& P B R U AL 2, FA R T R FR R,
O3 HE ST VR URIRAERERSN
1.3.3 Wik . 0 e s 5 P ah it o 52
BT R, FahE T R AE T (K x % x &,
100 x 100 x 50)cm, JABE A B | JE T 43 A% 1o AR
SEHY 25 JrAg I B, RRfRIC RS 5 min 1T
R, LU RIC T A A% R K135 34543, L BLSE AR
H IR ECH I B S5 5 0 5 SE A8 4 AW 2
i, AT R RAE T, B 2 AMEEWE L5
PO, OSP34 8, f R si HAS Bl
1.3.4  ZIWAT R 518 7 R . 76 4 # kG
BB REUBCE T i 50 A8 TP N 5 min, 3218
SCHR™ ot TS R BRI Z AR AT R T4 ik 1
AR5 1 h Jq -7 CE LS 1 h, 5 5 min id5% 1
W IFgEE B P, PP bR 1, TEi
A7 200 A7 2 D (7] B 36 47 2 s A7 il ik, 4% IR SC
B EE AEARREAZY 1 h 5 T UE MEE 1 h, 5
5 min 5% 1K IS WA PRIEILE 2,
1 ZIBAT IR R
Tab.1 The evaluation criteria of stereotyped behavior test

T4y 2T H

Scores Stereotyped behavior

04 EXIMATH

LA TN

240 KRB LTSS

34 Sk HUBE RS s SR

45 SKEMERAIRLREN L F g%

F2 BT RN AR
Tab.2 The evaluation criteria of exercise behavior test
o BTN
Scores Exercise behavior
0 4y TFREE I
145 I B AT

25 BRFEAT NG
35 L
4 45y RIS
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1.3.5  ZMEAT AR, REAT Ry A e 1o R 4
A [l RIS HRZH R BRAESS 6. 7 R
Je i BRZREE E (freezing posture) , TR B0 M 1E %
iy B4R BEAR AT W R AT IR IR AR R RS B
HR PR A ZREGE T[] ( freezing time) , ¥R 45 B[R]
SABFE] (A s ) B R BRAREAT 2415 00, 17 R
W RHE DL, B DR, "5 1 4R
B, ZUKIE T B 06 S R ERHE I, LA B %
THE A EIE AR,

1.3.6  JGZHZIh B p 280 it DA Kl . B 20
41100 mg AR T, AR SR 500 mg,
FoAAI3 B0 (12 000 1/min, 15 min,4°C) , fFZHIC
£ FVEW L2 0.20 wm JEARISUESEHL 20 wL FEAR
BOBAR AR, A aE A1 BE M HTEE R C18
RAAEIER: (250 ~x 4.6 mm) , TLANAHZA K A N
0.02 mol/L R —H A& b, B M LNE, TWE RN
1 mL/min, AEIARFRTE 35°C , 50K RS I K&
F PR P 280 nm, PG K 315 nm, DL T AR
FE i R AR RN 23 I K BRI ZHZUN DA &,
1.3.7 FGZHEZir TH BRI . feie 40 234k = A
KL TH, KEINAIZH 4% bk H s
FE 24 h, ARSI Y) R E N A K 2R AR K v
YE,PBS 121 5 min, % 3% H,0,EE T/KEE
15 min, DA B 8 U8 1 2o S0 A0 0 6 06 1 o 30 ok 75
A(HEEWER) ZIRIEE 15 min, WAL, WHim—
Pt ,4°C W1, 2 REUE G E V-4 10 min, PBS
YE 3 W, K 3 min, TN B(EARK),
37°C M # 15 min,PBS ik 3 K, BHIK 3 min, %0
WA C(B @A) ,37°C B EF 15 min, PBS Wik 3
W, EHKR 3 ming, DAB B AEH &R, HRKTEH
R, AR R YR E YL 5 s, KB, PR
W Fr o [RlEE PBS A —HiAE o BT IR e
R A e 5T A R A 0 R R A R
PR, A S e o B, AREE 10 5K A, 62 ik
% 200 FEREHLEEH 10 DMAESWE, RH Leica
Qwin V3 BRI HT AT, X Yo (25 AT 1E 43, 7F
200 f55% FRAPLBEE 4 ASLET, HEAT K EEE I A2 , B
FHE.

1.3.8 JlZHZ1H TH mRNA A9 . RT-PCR #&:
fiZHZ T TH mRNA 195 &, (1) TRIzol 25142 X
A RNA BURZHZY 100 mg, R 7 IGR 7843 1
JE& InA 1 mL TRIzol X7, ## ¥ 5 min, il A& 5
0.2 mL R4 IR E 3 min, B0 (4°C, 12 000

r/min) BUE3EW 0.5 mL, LA S IEE 0.5 mL JR2]
Ja ZEIRUTTE 10 min, B0 (49,12 000 r/min) 3 |
WWL A 75% B (DEPC /K BELE ) IRAT, B0
(4°C,7 500 r/min) 5+ 35, UUTE (BIEIHR RNA) B%
TJE A DEPC 7k 20 uL M. (2)RT KW 1%
c¢DNA #4% .% 10 x RT Mix 2 WL Super pure dNTPs
2 pL.Oligo-(Dt) s 2 pL.Quant Reverse Transcriptase
1 pL BHIRAY LGN RNsae-free X(Z% H,0 Kb
B RNA PR35 SRR 20 WL, 09 e 52 7 1R 5 395
A BB OB A BE TR AR A, 37C I E 60 min, 15
B3 % 577 M cDNA, (3) ffi il SYBR Green I
master mix 127 & 1HFT PCR $73 .SYBR Green PCR
Master Mix 10 pL., BS54 2 wL. Fi#E51490 2 pl,
AR 2 wL.dd H,0 4 wL( 53120 pL) , SR A
A PCR AGHATY 450, % TH mRNA ¥, H
i EWE 5% GCAGCCCTACCAAGATCAAA , F iif
5144 CGCTGGATACGAGAGGCATA ,
1.4 SFitEFR*

JITA SRR I LD (2 =5 ) FoR, 2R SPPS
17.0 4TG50 AT, T8 BORMA ) AR T A IR
B EIHT,P <0.05 HEAG 5L,

2 #R

2.1 BEAANESKRRENBEFINEM

5 IE % RE AL A b, AR X BE 2H 3 90 sl 2>
(P<0.05); SEIAT A AR HE , Ao A2 5o e
FHKREERSNIEL (P <0.05) ; SHAF 4 H
Lt sl T I AR (P >0.05) . (K1),
2.2 BEAAWVNESKBRERZIRITAH IEHITH

spA

5 1E %ot R A B, A5 0 b B 2 4 350 335 A5 5 K,
JGZIRAT R B ENT R Z (P <0.05) ; SR IR
AR LG, BRI AL 554 T 2R AT R B sl AT R
B/ (P <0.05) s S FI 4 H, s i gl 07 36
S7ZIMAT VE B (P <0.05) , JRYT s 54T iR
DRI (P <0.05), (F 2 8 3),
2.3 BEAAFWNEESKRERDIEIT AWM

550 %o B A B, A b 2 4 30 335 A5 5 K,
JEERESIFRIE S (P <0. 05) 5 SR B4 A HE, i
WAL SR AR RES T R 46 46 (P < 0. 05) ; S
FILHAH LY, 58 75 20 5 21 R 285 B ] BH S 45 46 (P <
0.05) (K 4),
24 BEAFMNESKRERKALRN DA &
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Fig.1 Effects of “Qiangzhizufang” on autonomous behavior in the model rats
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Fig.2 The effects of “Qiangzhizufang” on stereotyped behavior in the model rats
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Fig.3 The effects of “Qiangzhizufang” on exercise behavior in the model rats

1) JEFH SP g0 5 ik A% 45 ALK U 4140 h TH

SRR B AR LG, BB IR R B A b BAMRA R4 18T 5 S & 2H R BUIRZH 4 TH Sy 20
DA FEICH WA (P >0.05) ; S IRAIMT LR 5055 B AT L, B0 AR 4R
b, SRR T AL AU DA SRR (P <0.05) MWL TH MR B2 (P >0.05) ; 5
(£3), RUXTRERZAR L, ol 2 g 2 2L TH BH M 3 1%
2.5 ETEANESARREMALAN THK#ME K (P<0.05) (X3).
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Fig.4 The effects of “Qiangzhizufang” on freezing time in the model rats

£33 G IR BRI ZH DA TH TH mRNA & & A7 0

Tab.3 The effects of “Qiangzhizufang” on DA, TH, TH mRNA expression in the model rat brain tissue

20 5] Fiilbs Z ik 2 R ALt Ji S B2 AL mRNA
Groups Doses DA TH TH mRNA
Nt IR

I X R4 — 43.69 £8.52 203.07 +14. 37 1.95 £0.20
Normal control
T Y R ]
BREixt R4 — 42,12 7. 111D 201. 21 £20. 421V 1.99 +0. 891D
Model control
4
EZ":‘M ;F.J(ﬂ 25 mg /kg 45.77 £8.28 206. 36 +£32.55 2.03 £0.19
Tiapride
R
g.% " Eﬁ i 5 g /kg 35.20 £9.462» 167.42 +18. 592 1.55=1.212®
Qiangzhizufang

W HIEEXEAMIL, VP >0.05; 5HXTIRHAAM L, P P <0.05,

Note. Compared with the normal control group, ("’ P >0. 05; Compared with the model control group, ®) P <0. 05.

226 BEAFNEAARKREKAL S TH
mRNA §I$0

55T X REZEL A L, A5 X BE 2 R R B 4L 4
TH mRNA Z & T B84k (P >0.05) ; 5HAIXS
FRAIAH EL SR 4L T L ZH 20 TH mRNA 75 5 [#
it (P<0.05) (£3),

3 itig

TS J@ i B il AR XSG, 2 L 2 N 1
HOLER AT AR . 6 RS KB TS YA B)
SPEA A E JCH M EE, ARl 32 SR
45 Al sl (AR BERR X, B 2 42 ] g J2 A 9 1)
A ELAESG 09 AR R A i i i v o R BRI AT

T

B5 REIKNHARAEHG R T (B =100 wm)

Fig.5 The immunohistochemistry in brain tissue of model rats( Bar =100 pwm)
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MG RFI G RAE A A BRI & A S
AR, B BI5R R 40716 7 A, I R B B
BIF

HHT TS ha R 4T Ry 2# R IR 2T, (L fg
TG PR TS L BIAT 24 Fn i 2 A= Ak 5 T 11
2AE 7 IDPN B R A SR TS K U B
ANURFIAER TS sz — BErS #) iz
T TS BIR ML B 25 1 ML A9 W52 S256
KB, IDPN ML It 7 d Ja , KR ZIAT R 2
AT NI L 5 SRR R — B AR AL
Ja SRMABIANE A SR S B 5 S S RUR A A
H F= TG0, Z00RAT R 38 B AT s VR4 I )
A S 5 SR A — B A kR AR
i, ARWFFEXT TS s Ai il Js R $2 K TS K
BRI 5 R R B R AR &2 A, 357 TS A K
BORY ZE AR A TR YT SO SERMLEL, 555
X REZH A B AR G BE 2] B 0 shis /b, ZIARA T |
BIT N Z  REEERIE K PRl TS A 5 2R
BB S, % E AR BB T LA
TR, LT BOLE & A )RR AT R, AT L
BORGEE PN Y BRI O . BRI R 2
ARG, SRR AL B A2 B s Sh R, ZIA AT
R BB R A D | 2 B 6 A1) 5 o AR 4 T Y
ARSI SR S AR RIS IR A AH B, o R 4
VRS I [B) 46 4, 17 A 0 ) 4 TG B B8 e, R I i s
2175 1T G2 RV ARAT Sy, T A 6 AR W0 O e TR
T3NSR 6 AL L, iR A A — B D A
PRSI &, 3R 3 AR A O B T AU, R R R
N R

TS B &AL 4 R 52 e IR s A b it
S I KA T RE R F st AL | e M By OB A
o B B B2 s A R 2R Bl sl B0
FIZE SR Hop | AR 2 A 2 B T R s 2
feafit e 2 i L H AT AR AR 5T A kB
K45 DA RGN ITHEA I, WSO 1) EEE DR
DA S /IR DA SZ U BUBOT T T 28 5k
T B 8 AT TR I 8 A 1 A A A A2 21 T4
ol 3 T AZ AR D BE S, 349 1T S S50RA N7 1 o 200 o
HRERIECAS , NRARAT = A B AR, 5
IEH X FRA AR E, AR AR 2 DA 7 i T HH i e
AR SRR AL AR L, SRR 4L 4 DA i R %,
ARG e R TDPN I Jis i 5 a7 TS R ERAL Y, ¢
TH DA F R, SCERIRE R —3T AR

HATSH DA &8 PR AAE 2 RS
SR S RV R U | AT S B DA B 0 v
Thes ARBFZE DA A0 ek s | R I AT fE
i TH IDPN S TS A 33 DA &8 T
R, T SR AT 7 R ofi) 305 S A T R AR AR 3 3K
DA NI, P R AT B = T
AL, SERXT A AR e, iR 74l DA Fr i
IR BRI DA S ICHA ARk DRI I 3 0 5 A
W7 S I VE AL RE A AEARTR, TS R A
FEZINN DA TH WS INA DA A7 i 85U T
T B 22 B e 7 AR BEL VA R0, PRI % P i s
W7 ZAEAEF T R 08/ DA 5 W i S 3R
fy, ZALRAET DA FRIED OS2 E %
ZARGE G R HERITE A B8 DA F R AfE
FH AT RIIAYT TS MiASfE e YA T Ry, i i e
R > DA SRR EIRIT TS AR
YEFI

22 U5 e P 28 T 0 BT AR v 1 TS IR, T 2 PR 7
TH AL T A2 il 22 B, F3-28 22 U0 it 48 i1 FH A=
A DA, Hid b TH 2 DA 2B W& i 72 i B
fit), TH (& =W DA AL, A5, 5451
Xof BRZH AR L, ASETR050F FRZH TH JCBH 254k 5 5 46 350 %)
HRLHAR L, MR REZH 720 TH & T e, s fp a5
K4 DA AL —E, TH mRNA 25 {3
5 TH AR ka4 — 2, i Do HE I 55 5 4 vl BE S 8
iF 9/ TH mRNA 9335, B#AIK TH % &, 521 DA
B

ZE LR s 4 ek s B AR K R 3h
110 BARAT S, FLAE AL o] g 2@ o T W TH
mRNA (335 &A% TH A9 8 MM DA & &
TSEELY, BRI KA 518 2 N Z A, i gl oy
S A A AE ML A R R A MIRIFSE .
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[BE] B 53155 KB ER B (canine parainfluenza virus, CPIV) , X1 iZ e N HN A1 F 3% K gk
TR AT, g Heh 528 A 1l s S CPIV 207 J6)7 DL R IR B85 0 FAE W27 3 mt . 773 H Vero 40 e 8
Yy CPIV FHPER IZHZ H 1% 3 48, VAR AR AL WS 72 h BEFR IR HETT PCR %5 | I BEA P DA BB A2 8L, [
W, 3 XHEERPES [, 974 N HN FIF 230 6775000 AT, R RIE RS IR, R MRMH A
B —HER B ER T I 448 QF20100726, % FEREREAENK B XS FIN O BU I, LB WA 7 2 P |
KL RFILA SR TR BORLR 550 43 B R B, 5 U8 R IR A 10 A AQ 3R Mk i &I i Beoms J BE R A Lk, N
FEFAL TR R g 95. 7% ~99. 8% , AL RN R 97. 4% ~99. 6% , Hoi A WAL S IEIR & AL B 0728 e 23 il
55257 i VAR T ALH5 301 il A ZRRL T T HN SERBAFERFEIEM: R 95.5 ~99. 8% , & FL R R IR K 96. 3 ~
99. 6% ,F BFZAFMRIFEIIENEN 94. 7% ~99. 6% ,BIERREEMEH 95.6% ~99.3% , AW KATEF AR, o502
56V TZERL T S,89 fiifl TASMR T M. %56 I B R BIRERREEE QF20100726 43 85 bk , L i 5 4 I HE tHO%
BHEEFTE CPIV £71E N HN A F 43 A Wb A R | 12243 B0k -5 K B B 3 4 B0k 08 — 1990 (&R 5.
KC237063) 3455 R Bt ;N LR G AR AESS 257 (i (1 VAR T A) FISE 301 (i A ZERL T T) , F SR &AL A
B 56 AL TASRL T S) M 89 fr (i TARK T M) KB THe AR S . IEEEHRE A CPIV B #5258 3ath
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Isolation and identification of canine parainfluenza virus and
partial gene sequence analysis of the isolate

SUN Ming', LIU Qiao-rong', QIN Ya-man', DENG Xiao-yu', YANG Xin-yan', LIU Bo-hua, CHEN Xi-Zhao'"
Beijing ANHEAL Laboratories Co. Ltd, Beijing 100094, China; 2. China Animal Disease Control Center, Beijing 100125)

[ Abstract] Objective To isolate and identify canine parainfluenza virus ( CPIV) from the a dog suspected of
CPIV infection, then to analyze the gene sequence variation of N, HN and F genes and provide a molecular biology basis for
the diagnosis, treatment, prevention and control of CPIV infection. Methods  Samples of the lung tissue was taken from
a dead dog suspected of CPIV infection, and were inoculated into Vero cells. CPE were observed after three blind
passages, then the cell culture fluid after 72-hour-cultuere was assayed for further PCR identification, blood coagulation
characteristics and morphological observation. Moreover, 3 pairs of oligonucleotide primers were designed, and N, HN and
F complete genes of CPIV were amplified by RT-PCR from positive CPIV culture fluid. The genetic variation of the three

genes were further analyzed by biological software, and phylogenetic trees were produced. Results One strain of CPIV was

[{EERNIINH (1963 - ), 55 1A BF5E 7 1] . FIRTFEA 2 Wi R . Email; sunming@ anheal. com,,
[EINEE 1 BEPES] (1965 - ) 8 i+ WEFE 51, BF9E 5 ] shM& 449 5 TR B EE 2% . Email; chenxizhao@ anheal. com,



78 rp [ F A R A AR5 2016 4E 2 4526 #4523 Chin J Comp Med, February 2016, Vol. 26. No. 2

isolated and named QF20100726. The results showed that the CPIV strain could agglutinate Guinea pig, pig, chicken and

human o type blood cells, and had the basic ultrastructural chatacteristics of parainfluenza virus. Compared with 10
representative CPIV genes, N, HN and F gene phylogenetic analysis of the QF20100726 CPIV gene showed 95.7% to
99.8% , 94.7% t0 99.6% and 94.7% to 99.6% nucleotide identity, respectively, and 97.4% to 99.6% , 96.3 to
99.6% , 95.6% 1099.3% amino acid identity, respectively. Of these aa substitutions, 2 substitutions ( V208A, A301T)
occurred in the N open reading frame (ORF), and 2 substitutions (T56S, T89M) occurred in the F open reading frame
(ORF). Conclusions One strain QF20100726 of CPlv is successfully isolated, and the phylogenetic trees of N, HN and
F genes from the QF20100726 CPIV strain show close phylogenetic relationship with other CPIV isolates. The data provide

a valuable molecular biology basis for the studies on prevention and control of CPIV infection.

[ Key words)

KRl B B2 S YL (canine parainfluenza virus
infection ) 4& /K &l IR B B ( canine parainfluenza
virus , CPIV ) 5| 2 i K 8 — o2z il A% s, B3R
IR R TR L, CPIV J& RAZ YL IE IR R 5
P (B REg%” ) i BB —"" L HElRR
RSB SRR SO T AR 401 T P IR | R AR
25 HoAt o S AR e S B3 1 2644122 1967 4F Binn
S5 FHOR 5 200 P Ok DA S TR O T 1 R AR T 0 5
IR B LS B , S T HE A M A CPIV
I, R A A [ SR RO R T

CPIV JEH I A5 B i 5% RNA i, 2958
15246 bp'*), CPIV JENL FE 4% 6 FlaE 1. K&
FI(L) I B 3R fh 22 2 B2 B (HN) | B AR 76 A
(NP) Fl&HEE(F) BEER (P) MEREH (M),
HAp NP H R BAGCE A EE W, 5K
RNA A5G, i BEARST 7600 B B YL i ml 5 | S o
FUMHTAR RN, HN 25 LA F 8 58 0 T 4 5E B
15, 3 A S BT 2 A

3 = S e < B T S
( Paramyxoviridae) , B9 72 W BE ( Paramyxovirinae )
LA PR BE IS ( Rubulavirus) o 5 [ J& (R & vV 2
(SV5) . N SV5 43 B bk SN R it B 2 - 11 24 (hPIV-
I BUFEHEB DA S B Ar, T B T,
ZIRATI IR AT & A, T RE 5 3200 T 1Y AN 72 S
KT B AT R AT AL SR, TR 81 A S O
XF B IR R AT G2 BRGSO B R

1 #MEFAEE

L1 &k

I RAZ I K I VAL S #5995 P8 3 KL R AR IR 24 1
& ImPRR I B RKE M0 AN B K
T Wi 2SI TE AR PR KRR IRYT ERBET S,
WUl e AT AR B

CPIV, Viral isolation, Sequence analysis

1.2 #HpZE

Vero I WA SZBG 2 ARATF
1.3 Bk ERR L

pGEM-T-easy I H Promega 3 7}, DH5a
S Hdb R XS A HE ARG R AH .,
HRR A Sigma A H], HEE RNA $2HGKA7 &M
JE IR ) & 0 [ Omega /A 7], DMEM 55577
B A=A 135 A Gibeo 774,
1.4 RENE

SIASCHWEN AR TR0 5,
JERHRE AT 45 N QF20100726
1.5 FELEE
151 IM#ERE . S5 W KENA LT, 505
SRAEMKEL XS FEBTEEMm , ] PBS (pH 7. 4) YA LT 4l
JEPYYR 1 500 rpm 50> 10 min, fi] PBS(pH 7. 2) it
N 1% 2140 M A AT I eSS (HA)
1.5.2 RT-PCR % &. W 5l ¥ *t. 5'-
AGTCAGAGTAGTTCAATAAGGACCTATC-3 “ 1 57 -
TGGTGAATTGAGATGGACTTCAGG-3" % T 43 85 B 9
BEHFAT RT-PCR %8 , ¥ HYFE ¥ :42°C 45 min, 95°C
3 min,95°C 30 sec,55°C 45 sec,72°C 1.5 min,35 4>
HEFRJE 72°C #Ef#1 10 min,
1.5.3 JNEEMIHBIINES . ZH R & B TESEN A

B B
# K

1.6 N_HN #1 F ERE &N F

L.6.1 5t 546 0. K4 GenB L1y CPIV %

RIALFH, 20 5% N L HN JERFF 2R

THY. W
N1:5"-AGTCAGAGTAGTTCAATAAGGACCTATC-3’
N2:5-TGGTGAATTGAGATGGACTTCAGG-3'
HN1:5'-TTGCTGTCCTAACACCTGCTATAG-3’
HN2:5'-TGGTGAATTGAGATGGACTTCAGG-3'
F1:5'-CCAATAACTGGAATCACCAGCTTG-3’



op [ R BE 2R 2 2016 4F 2 H 4526 5452 1 Chin J Comp Med, February 2016, Vol. 26. No. 2 79

F2:5'-CGAGACGGTTCTTTCAATACTAGTTTC-3’
XTG4y B TP KN 1 678 bp 1 964
bp 11 830 bp Wy Fr Bt 5I¥H e A= YyHoR
HIRAFG.
1.6.2 434 K vk,
1.6.2.1 et RNA [WHEHL. S8 Omega A Al 994
B RNA 200 @45/ E U B4 I PRV &L DNA
1.6.2.2 RT-PCR ¥"#. 42°C 45 min,95°C 3 min,
95°C 30 s,55%C 45 s,72°C 2 min,35 MEH )5 72°C
FE{H 10 min,
1.6.2.3  PCR =¥ LIk  5CRE AT 510 22 . PCR 4™
ST A T B RE R I HL UK 22 22, H] Omega 23 A
[ i3 59 & [PU PCR 724, e 3] pGEM-T-easy , 42
PCR %57 FHPE 19 0 20 ki ik i g A W R A
FRA T .

2 R

2.1 HmENBES
FRHEFI R Vero IS 5 18 24 h J5 H BE LAY
RIS BB 5 RULFERT, KE o 40 i 4, 240

1 IEH X vero 41

Fig.1 Normal control vero cells

- Z00rnm

BETT, B SR PR 3G 2 AR R S5 44T Y IE H 4
TobAs b (& 1 A 2)
2.2 IMmERIE

JREEAE 25°C SR MF e B4R IK B 0 X9 F N O 7Y
21400,
2.3 RT-PCREEH#R

X Vero 4l fg 15 77 9 B HE 47 K I I B 75 19
RT-PCR ¥l , 5 5 57K, Vero 4H M55 357 (15 7 My
CPLV BAYE,
2.4 HEWE

HLE IR SR, CPIV R BIJE , A BEE, EL A% 80
nm 24 B FA B8 nm ~ 10 nm LR, R
DR A B %) B 5 T R S A ), 22 2 0B M K 2R 4
KLLREATEILE 3,
2.5 N.HN#F ERE=EE JF

FHBETHAY NF Al HN 3L 5189 58 5 7= 4
BN L Uk %, 2Rl L2 1 680 bp .1 970 bp Al
1 830 bp ZE47 1 3 AN Be (Bl 4) , K/hS N F
HHN Z I SE AR AT, 0000 45 SR 0 56 7 o o 174 B )
1EH

2 CPIV 70 vero Ji7 24 h 4725 1k
Fig.2 Vero cells at 24 hours after CPIV inoculation

3 BB ARESEREALT (F5 =200 nm)

Fig.3 Different morphology of the virus particles observed under electron microscope( Bar =200 nm)
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1. N3RH, 2. F#HE, 3. HN ZF M. Marker
4 N.F Al HN R §-3

1. N gene, 2. F gene, 3. HN gene, M. marker

Fig.4 Amplification of N, F and HN genes

2.6 N F3IRIBEMESHT

5N RS 10 BRA RV RIS HE N
FERA L, AT IR [F TR 95.7% ~99. 8% , & Hk
FRIEITRTE } 97. 4% ~99. 6% ., Hovb A W kb & B 1R
B AE S A SRS 257 (il VAR T AL
301 fi Y A ZRRET T, Hor 5 TR R 7 4 2
R LN (ESR5:1Q743324) [l RAR R 97. 4% , 5
KR R U O B 2 B PR 08 - 1990 (B k5.
KC237063 ) 1 D277 (% 5% 5. KC237065 ) [] I 4 fix
9 99.6% . ] DNAMan A& ¥y 45 {2 4 1 2 4t ik
B ULIE S
2.7 FEERIERRESH

5 NIE RIFAF 10 #RA FCRAE 1) B Y% 3 F
FERAAL, ZATRRFEJEME N 94. 7% ~99. 6% , 243k
FRIFIEME N 95.6% ~99.3% . A5 W4k & A= 4
5,512 56 AL T AERL T S,89 fif T ASEL T M,
Horpr 5 U &I W B B Bk LN (B RS
JQ743324) A VR e A A 95. 6% , 5 K VR Rl it 12
BETES PR 08 — 1990 (& 535 KC237063 ) [m] Vi 14: fi
N 99.3% . FIHF RGO BIR 208k S
Y ESKE D277 F108 — 1990 7E— 032 F(# 6)
2.6 HN EEF5IEIREMESHT

HNUE RIS 10 MRA RRMA RN YRR H
LR LG, A% IR R IR AYE 4 95.5 ~99. 8% , & R
[ JE: S 96. 3 ~99. 6% , Hoh 5 AR &I i B 7 7
BIFE LN (B35 .JQ743324) [l JEMER AR N 95. 5%
5 ORI R RO B B bR D277 (B % T
KC237065) [FlEPE =5 A 99. 6% , HN & [H R itk
b BN % B R S D277 F108 - 1990 43 B MR TE
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Fig.5 The phylogenetic tree based on N gene
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Fig.6 The phylogenetic tree based on F gene
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Research progress of the methods and applications of micronucleus assay
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[ Abstract)

Micronucleus ( MN) assay as a routine examination for genotoxicity has been widely used. The testing

specimens were taken from bone marrow and extended from blood and tissues. In addition to testing genotoxicity of drugs, it

is also applied in disease diagnosis for genetic mutation,

evaluation of curative effectiveness and disease prevention.

Moreover, MN assay is also an important safety indicator for drugs and health foods registration. This review will discuss the

staining method of MN test and its application in the field of diseases and virology.

[ Key words)]

###% ( micronucleus, MN) J& —FpJhi 37 F E % Z
SR IV A TE T AR S AR FRR 29
1/16 ) 1/3 , HY (05 A — 2, il G 6] LUIAE
A R TSR, O R I R h T D 2H
AT E PRI G (AR B P 5 5C . PRt vl P T4l
B2 Wi B 200 PR il 8 e 3550 ) 0 s 35t A% i i og
VES—Fp N N0 PR 28 AR PR SR |, B IR YT 12
AT 2 B o F 0 — R Bk A, MINC AT DA S — Fif
A= bR FH R T RS0 114 988 T 28, 0 v AU AR

Micronucleus assay; Genotoxicity; Disease

AT A, A BN HMAE . MN LA
PR AT | 28 35 A i R M A i,
Ry as A% B PR AS I ) RS I B, SRR A A
PR (Food and Drug administration, FDA ) | Kk 24
W5 )5 ( European Medicines Agency, EMA) %5374
SR L FE DR PR A 7 Sy 245 ) 2 A PR DA A 0 20
—FBAr L AR IR R [ 2 i A M T
BOARFE 5 S5 00 0 [ B N 24 5 3 W AR 2SR P A
2> ( International Conference on Harmonization of
Registration  of

Technical ~ Requirements  for

[MEERBANIBEE (1977 - ), Lo e ok, FEMNFEAK L, Email; Incsi@ 126. com,
[EBIEE ] D2%4, #d2, 1S, FBENFE2F GRS, Email; maxm@ lzu. edu. cn,



84 rp [ F A R A AR5 2016 4E 2 4526 #4523 Chin J Comp Med, February 2016, Vol. 26. No. 2

Pharmaceuticals for Human Use, ICH ) i 2 1% % 7 4
VEH G S B DU ] 4 7 ) st A% g A Oy vk 2 —
AT i A 56 5 PP FOR BEE ) (2003 4R
F) FACCRS il 42 A BE B PR AR s ARG 9 7 VA E )
P EOR O AL ELA DR AR T Y 25 R AT
A PEVEAT IS A EAT 5 AL R P IR A B2 IS

TEid LB LN SRS 14 A 7 )7 R
TG REAL BEE ARSI, & 9 R B IR 5 YL U
DU Nk A o 0932 W TG 7 I B 3P A 9 8 2% 55 A
IR, AR SCHE H RO 56 1 R AR e 1Y
B HIMEAZER

1 RS

MN T8 5 32 A PR AL, — P2 e R i
Wi, A AR AT 22y S R ALY, MIER
(AR 2 5 T G R BRI TS5 kR FH 35 s 245 4
BRSNS BT fEHE MN IE . 7341,
MM IE S R AE T bR A — e S
DR At 'O BT IS MN B985, teah, i
AR MN B 0 — D EE WA, 575k,
fERPTE kiR nl LU MM A 225y 340 e &
AL, EHE MN R

2 AR E T E

MN SE6 A HBOR AT L2 BB | 2020 1 R 20 | I
VPRI E A AR, R Y BRUR — S F /N B
%R, Yo X — A PR, — R A
J5Gi 24 ~48 h WHUH ; — )R 2R Yesg, fEfic)a — IR 4
Z5J5 18 ~24 h WEUM , 257 RN 1 d, 1t
BORZ12 000 4~0E Z YL 21 41 il (PCE ) , WLEE A% 4
JRAG B i P B A MIN A AR
KENF A E TR AR R A T G5 44
h, ARG IMAZEIEAA S R - B 5, X4 L EA T e 25 , 4k
e33R 72 h JE, B0 R BIEW, R E A 0. 075
mmol/L 1 KCI {25, A 1.5 mL [& 7€ % ( F i
FIVKEETR ) , 250 2Bk L5 W, FROIA 3 mL A9 &
SER, B0 KB EIE WK 0.5 mlL (14 [ R EUS
R ,10% 1) Giemsa Y Y48 10 ~ 15 min, B TREM
YRR IR K BT 4L SV ) il
HE B (IR ) 4 B A, EAT e 6, DL/ R
IFZUR B0 1 o 224 B RFREVIRE , 48 J5 FH 100
U/mL 9 S 43 15 P 240 L, 43 s 7 4 [
T 4% 1 H v V1 2 W, T 500 g/ mL Y IE

Y 10% 19 4,6 - kAL -2 - JREEMIE T e
MR IR IR 5 A R M 5631 H U ( European Centre for
the Validation of Alternative Methods, ECVAM ) iIF 52
PR 56 T LA A A A e o 1A iy 728 3 6 T
BALTRHERIN Y TR, A S A IR AR TE RS
TAZAR TP PR N IS T 628, & ] T %
AT EL, T A AR T EAL IR 4 T R
Gele T BOCHRAMA o BRSO A A A
RIS A AR SRR B B 45 A T T PR
AR AR R

3 RURSERA TR

FEAHMLZ ) BT A% /AR L IR — 2
T AN AE , & % -5 8 T 40 R TR BE 20 it 400 A
fiff3i A MIN FH DX 0 200 JE ) R R AL 45 - A2/
AR 57 B A 3T A, — M Sy A4 5 A 4 i A v [ Y
YR TT PN s RN AL 1716 2] 173 4405 =
WA — 2 sk e FE A g 0 IR T8 2 R 1R E s 13
JE s MN B —f/0F 3 4, S 40, MN 420
MO TERE | A I, R T A A0 i 4 ST R, TG
AR A R R /MAECR A 3 AL DT SRsE A
6 P FBEAS N 55 3 | 4 A 45 A A IR , A /IR 3
TR TR FE AT O e B, SR
2R AR T S SR RN U T B 4 AR X DA
o T IS S 6 45 R (A M PE R | 5% ) 512 56 45 SR A A 42

4 RSB

TR0 5 N T 245 ) 1Y) 38t 14 B 14 G I A
e Ak 2 SO ) B ARSI 2 Cigerei 55
A% 3 56 1) 7 ¥E PEAG T 4 AL Bl ( cobalt chloride,
CoCl) TEMREE 15 4 i iy f& 3, &K B CoCl, REME 1
DNA, 1 B (R R 2L Valdiglesias %5 HoA T
TEH N5 A 55 N Z 18] 0 J 1 v foi 4 A 0 L 151
25 SR Gt 7 , Recio S5 K T
CFEW T R (ethylmethane sufonate, EMS) | PN ik
& (acrylamide, ACM) PRt ( cylophosphamide,
CP) . KFHEHF 8 ( vincristine sulfate, VS) MU H ¥ i 7E
LA R MER], 45 R TE ACM EMS (CP %52,
ZIE WAz AL ) e e, VS SR, 3 A TR
PG O 35 A ) B ) 42 3 D T A AR A
Bl SE A AT i i e, R BRVF 2 9R  k A: 5
BEPI R 9 AE , G (o R A dife 2 B 3 DA 4688 52 AL 1) 32 4
A, WEEP K- Foke S P, 12 W R 4 5



ofE H R PR A AR 2016 4R 2 H 4526 B4 2 1 Chin J Comp Med, February 2016, Vol. 26. No. 2 85

TN TERTBE2E R, O T 0 2 G o U T R
i T O R 8 AR () — PO 5 1k, AR A% BH ff s 5
S ELA SR ERPE | Ry e 1 R s 11 Tl
PAtiE T,
4.1 EIREIZETFITIRL
4.1.1  TEMRE T N T - 5 O A R R PR AR
FHEL B e 04 2 A A e, 6 B &= HLHI 2
BT, 2 AR R AN e AR S A R
(1) B S 2k R M A8 1) AL SR L, B S0 21 40
e R AN R A LG5 B 34, I ELAS TA) 4 1 B
B R, MN 41 A9 He o A B A R R R
Hb, FUIR B S FLIR R R A8 AH L, MN 41 i Y
LB e B B 9 22 5 9 HOR R0 i 3L S48
Ji , MIN 4 it %) %50 B th 77 A6 B S A9 A TR) S Arora
SOV BT g A A Al LR PR % 1 R R R, MN Y L
B WA . Ak, MN ] RUAE A R 7 g
(W —FhA B2 W v . D AMTERERTHRAE , MN 1Y
FLA I 8 38 A A, e R AR SRy T AR
) —Nf A e AR, BT R, TR MN A LA B
FR R0 g R AT MIN ARSI R, 187 A SR T 2
T, DAt i B (R BE 4
4.1.2 HABRPEVELNS . 75 A B e b sz,
H B TR 5= A 1 3 2 T A, BRI 2
W PEAR A2 28 A B e MR 1 B AR AR BHT
IRIFIE 0 . B B B T LA & e (oA i b 24> |
UEAN 76 B B e P 18 P 4 0 AL Ab A i
A R PR R A B AR, AT RS R Y
iR et MN R RN 22— e8RS
EHHLRE R B Z T, B IR ( Diabetes mellitus,
DM) J& fie by ML AL —Ff | 7E 2007 SRS K. 5
IEH A EE, DM 95 AL bk B 448 i MINC L 3]
(e n, 5 1 RUBEFREAR L, 2 BORE R o MN 41
1 H ) B g, (R 25 T R 30 KA, MIN (1) EL 3] B
BRIFE T ERGEEA SRR T, R4
PELLBEARAE (SLE ) A N, 5 1E 5 A 1 Jis JB0RY i
FOZH M 1 F 40 A rb, MINC 48 B % 1L 461 e 2
(930 I Ah , Karaman %5 O RIFST 38 WA 78 X AE 56
SRR N L P b EL 4 B MN Y EE ) B S
PRI, MN A 1T BB B 1 B G 05 P 5 s 1) %l B 12 W
A S W s R ROl B B B AR AR 2 —
4.2 ERBFIFEFHEA

MN SEE6G 7 75 24 o, B Tz i, 7E
EB 75 A BIF 58 vh & 30, MN 40 Jfd A L ) B 58 g 34

Jnt) ) Cassel AP 25 A AYRIFSE & I HPV JBde i) 2 1k
B TEFE SR 7 FARE I A MN Y B 2
B Ry 0 X AT RE S HPV AR B 1 E6 il
E7 MBS,

5 RE

MN FFE AN —5E it 52 1) 70 J 3158 13 3 5 |
B TEAE S OL R nl 7 A fEAS RS 2 T E
BEESE, MN BT Bt n] BEAC IR T 4 M A 22 73 2R
GO %] G1 Wi ez v, XU DNA Iy & 14 A= 1 45
B3, A IE H R AR 2, ol DU B MN, 2 i
Jil—7E BB BH P A< B B, B LA 24 MN Y L A
BRI v i, A BE D AT A 2R R A, 3 A1t
A G 6 v A YR if 140 2 S, T U ABORS T Y
YL H O R R B iz — A, Aot
5 UFGTRT B PR | 22 5F B D0 BTz 5 1 T 2
LR REVE ARSI 5 22 B B BB 1) 4 B2 W TR
SR R VAl 5 28 T8 08 g 722 Al B P )
LW S AMEIRE TS Qe R T o 5 R A e (AR i 58
ARRIBTFEH Az B

S 3k

[ 1] Nersesyan AK. Possible role of the micronucleus assay in
diagnostics and secondary prevention of cervix cancer: a
minireview [ J]. Tsitolog Genet, 2007, 41(5) : 64 —66.

[2] Varga D, Hoegel J, Maier C, et al. On the difference of
micronucleus frequencies in peripheral blood lymphocytes
between breast cancer patients and controls [ J]. Mutagenesis,
2006, 21(5): 313 -320.

[ 3] Bonassi S, Znaor A, Ceppi M, et al. An increased micronucleus
frequency in peripheral blood lymphocytes predicts the risk of
cancer in humans [ J]. Carcinogenesis, 2007, 28 (3): 625
-631.

[ 4] Snyder RD, Green JW. A review of the genotoxicity of marketed
pharmaceuticals [ J]. Mutat Res, 2001, 488(2) ; 151 —169.

[ 5] Samanta S, Dey P. Micronucleus and its applications [ J].
Diagn Cytopathol, 2012, 40(1) .84 —90.

[ 6] Holland N, Harmatz P, Golden D. Cytogenetic damage in blood
lymphocytes and exfoliated epithelial cells of children with
inflammatory bowel disease [ J]. Pediatr Res, 2007, 61(2):
209 -214.

[ 7] Ribeiro DA. Risk assessment of oral cancer in patients with pre-
cancerous states of the oral cavity using micromicronucleus test
and challenge assay[ J]. Oral Oncol, 2008, Oral Oncol, 2008,
44(7) . 716 -717.

[ 8] Samanta S, Dey P, Gupta N, et al. Micronucleus in atypical
squamous cell of undetermined significance [ J ]. Diagn

Ceytopathol, 2011, 39(4) ; 242 -244.



86

rfE R PR 2R 2 5 2016 4R 2 HEE 26 B2 1 Chin J Comp Med, February 2016, Vol. 26. No. 2

[11]

[12]

[13]

[14]

[18]

[20]

[21]

[23]

Kaur J, Dey P. Micronucleus to distinguish adenocarcinoma from
reactive mesothelial cell in effusion fluid [ J]. Diagn Cytopathol,
2010, 38(3): 177 - 179.

Thomas P, Harvey S, Gruner T, et al. The buccal cytome and
micronucleus frequency is substantially altered in Down’ s
syndrome and normal ageing compared to young healthy controls
J]. Mutat Res, 2008, 638(1 -2). 37 -47.

Krishna G, Hayashi M. In vivo rodent micronucleus assay:
protocol, conduct and data interpretation [ J]. Mutat Res, 2000,
455(1-2): 155 - 166.

W, ska B, XNFe, &F. AN bk T2 L SR il e 7
JRTR AR B s A T A T R T [T, BREE SRR 2R
i, 2013, 5(30) : 399 —402.

Takayanagi T, Takashima R, Wako Y, et al. Repeated dose
liver micronucleus assay using clofibrate in young adult rats [ J].
Mutat Res Genet Toxicol Environ Mutag, 2015, 780 - 781 117
-122.

Corvi R, Albertini S, Hartung T, et al. ECVAM retrospective
validation of in vitro micronucleus test ( MNT ) [ J].
Mutagenesis, 2008, 23(4) . 271 —283.

WRELAG, JAER, AN, 5. WA AR DR S
RS [J]. AR - AR - AR, 2015, 27(1) : 39 -43.
Frieauff W, Martus HJ, Suter W, et al: Automatic analysis of
the micronucleus test in primary human lymphocytes using image
analysis [ J]. Mutagenesis, 2013, 28(1): 15 -23.

Lyulko OV, Garty G, Randers-Pehrson G, et al. Fast image
analysis for the micronucleus assay in a fully automated high-
throughput biodosimetry system [ J]. Radiat Res, 2014, 181
(2): 146 - 161.

Pozarowski P, Holden E, Darzynkiewicz Z. Laser scanning
cytometry ; principles and applications-an update [ J]. Methods
Mol Biol ( Clifton, NJ), 2013, 931 187 -212.

Shibai-Ogata A, Kakinuma C, Hioki T et al. Evaluation of high-
throughput screening for in vitro micronucleus test using
fluorescence-based cell imaging [ J]. Mutagenesis, 2011, 26
(6):709 -719.

Massey ED, Hinchliffe S. 2-Aminoanthracene, diethylstilboestrol
and vinblastine tested in the in vitro mammalian cell micronucleus
test at British American Tobacco UK in support of the OECD draft
Test Guideline 487 [ J]. Mutat Res, 2010, 702 (2):. 208
-211.

Cigerci IH, Ali MM, Kaygisiz SY, et al. Genotoxicity
assessment of cobalt chloride in Eisenia hortensis earthworms
coelomocytes by comet assay and micronucleus test [ J ].
Chemosphere, 2016, 144 . 754 -757.

Valdiglesias V, Bonassi S, Dell “Armi V, et al. Micronucleus
frequency in peripheral blood lymphocytes and frailty status in
elderly. A lack of association with clinical features [ J]. Mutat
Res, 2015, 780 47 -54.

Recio L, Hobbs C, Caspary W, et al. Dose-response assessment
of four genotoxic chemicals in a combined mouse and rat

micronucleus ( MN) and comet assay protocol [ J]. J Toxicol

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Sci, 2010, 35(2) : 149 —162.

Cortes-Gutierrez EI, Davila-Rodriguez MI, Vargas-Villarreal J,
et al. Association between human papilloma virus-type infections
with micronuclei frequencies [ J]. Prague Med Report, 2010,
111(1): 35 -41.

Terradas M, Martin M, Tusell L, et al. Genetic activities in
micronuclei; is the DNA entrapped in micronuclei lost for the
cell? [J]. Mutat Res, 2010, 705(1) : 60 - 67.
Gayathri B, Kalyani R, Hemalatha A, et al. Significance of
micronucleus in cervical intraepithelial lesions and carcinoma
[J]. T Cytol, 2012, 29(4) : 236 - 240.

Samanta S, Dey P, Nijhawan R: Micronucleus in cervical
intraepithelial lesions and carcinoma[ J]. Acta cytologica ,2011,
55(1):42 -47.

Samanta S, Dey P, Nijhawan R. The role of micronucleus
scoring in fine needle aspirates of ductal carcinoma of the breast
[J]. Cytopathology, 2011, 22(2): 111 —114.

Arora SK, Dey P, Saikia UN. atypical
urothelial cells [ J]. Diagn Cytopathol, 2010, 38 (11); 811
-813.

Cao J, Liu Y, Sun H, et al. Chromosomal aberrations, DNA

Micronucleus in

strand breaks and gene mutations in nasopharyngeal cancer
patients undergoing radiation therapy [ J]. Mutat Res, 2002,
504(1-2):85-90.

Karaman A, Binici DN, Melikoglu MA. Comet assay and
analysis of micronucleus formation in patients with rheumatoid
arthritis [ J]. Mutat Res, 2011, 721(1): 1 -5.
Zuniga-Gonzalez GM, Batista-Gonzalez CM, Gomez-Meda BC, et
al. Micronuclei in diabetes: folate supplementation diminishes
micronuclei in diabetic patients but not in an animal model [J].
Mut Res, 2007, 634(1-2): 126 —134.

Al-Rawi 7S, Gorial FI, Tawfiq RF, et al. Brief report; a novel
application of buccal micronucleus cytome assay in systemic lupus
erythematosus; a case-control study [ J]. Arthritis Rheumatol,
2014, 66(10) ; 2837 —2841.

Torres-Bugarin O, Macriz Romero N, Ramos Ibarra ML, et al.
Genotoxic effect in autoimmune diseases evaluated by the
micronucleus test assay: our experience and literature review
[J]. Biomed Res Int, 2015, 2015 194031.

Ilyinskikh NN, Isaeva TM, Ivanchuk, II, et al. Frequencies of
micronucleated lymphocytes and Epstein-Barr virus contamination in
Altai region residents living near the Semipalatinsk atomic testing
ground [J]. Environ Mol Mutag, 1998, 31(1); 11 -17.

Cassel AP, Barcellos RB, da Silva CM, et al. Association
between human papillomavirus ( HPV) DNA and micronuclei in
normal cervical cytology [ J]. Genet Mol Biol, 2014, 37(2):
360 -363.

Duensing S, Munger K. The human papillomavirus type 16 E6
and E7 oncoproteins independently induce numerical and
structural chromosome instability [ J]. Cancer Res, 2002, 62
(23): 7075 -7082.

(1&E BHA)2016 —01 07



2016 4E2 H
¥208 2l

T P B A A A
CHINESE JOURNAL OF COMPARATIVE MEDICINE

February, 2016
Vol. 26 No. 2

?\%\%\/‘%

§ Eﬁ?ﬁ'fﬂﬁ}?

Seasaaaesnd

BN Zika AEE , 23 ARIC TG R4 i

y
TR &= )

b
(P B AR B R 2 S sh I F T BT, JE st HIVRI S 2 B FE AR B2 bt B BT 100021)

[WE] 2015 FIKES, Zika WEEAEZ BHIRAT, XETHE . Zika FEEEEG N FIUERE B, A7 T R S5 #kE
JWINSKEFIEAEA 56, WHO B Z A B B B A I i AT, B 15 T8 4 o 30— 197 2% oD 68 oy A 10 41, 3% [
KFli X IR VAT Zika SR EEERL AR HIRGE . PRISCEIRE B8 R R TV s R SF AR b g 25
AR AT L DX T2 AR TE X 2o X BLA Zika S5 25 B 9 B FEIRURS: . TR AT 2 SR AT Rl dr SR A B AR 45, 1
XF AT fig R AR ), A AR TG 3 R e

[R$BIA]  Zika 555 U0 S HoR it

[HESES] R-33 [ XEk#RIZED] A [ XEHS)1671-7856(2016) 02-0087-04

doi: 10.3969. . issn. 1671 —7856. 2016. 02. 018

Be vigilant for Zika virus, no need to panic

XU Li-li, QIN Chuan
(Tnstitute of Laboratory Animal Science, Chinese Academy of Medical Sciences (CAMS) & Comparative
Medicine Centre, Peking Union Medical Collage (PUMC) , Beijing 100021, China)

[ Abstract] The outbreaks of Zika virus infection in different regions of the world underscore the potential for the
virus to spread further in the Americas and beyond. Zika is a mosquito-borneFlavivirusand is transmitted by Aedes spp.
mosquitoes. It is has been reported recently that Zika virus intrauterine infection causes fetal brain abnormality and
microcephaly, and WHO encourages pregnant women in countries at risk MUST protecting themselves from mosquito bites.
Until now, there is no imported case in China. We have established resource and technology storage to reply to the
potentialZika cases in the future, therefore, people do not need to panic in China.

[ Key words] Zika virus; Aedes spp. Mosquitoes; Animal model; Technology storage
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Vi =R AR AR A N R TR E AL 26 25 8 DR A9 I
POl X ) IZAFEAE XS X BAT Zika R REREGLY
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ToRARIE , A A it T2k i . (ELRTAE Zika Ji
BEUAT 1 I R 5 b DR iR I, 55 40 B AN B ICHE it
AR 9T 0

1 Zika FEEN

“Zika” JE BT IRIE, A AT 1947 4 —
HARRKF Gk m N 5 H T 5 HOs o2 1
T H% ( Rhesus macaque ) P& FETEEIR 98 & M\
XU I 4 B — e R, T 1952 AFIE R Ay
ZR Zika FETE, 1954 4F ¢ H R B YESE T 3 )
N Zika 35 B IR YL 011 . Zika 5 7 N BE K B =
2007 4F DLHT, #3E 52 /9 A 28 8 Gy 5 AL 14 6,
2007 44 =7 H AL T P8 KF-3 5% 50 2 e 7 WA A
T (Yap) & I 185 Bl f 5 %YL T Zika 58, BUNA
SRR KB — IR Zika J5 B AN YL N
I, Zika 5 5 T 4f 78 A8 0 A0S 2L AN (0 £ [ R
£, 2007 AELAJS 28 [ RO 28 | B RE 2 P E 4
HH B — S 1), (E 38 A 5 | R R RS A TG
2014 4ELIK, Zika 6 BE PR SZ B AATGE, 2013 ~
2014 4, L@ P A JE VG 24 11% A9 e B Bl Jk e
2015 A4 E 9 NEFR LI T IERYE Zika 3 55 1094
B, 43 B2 EL P R B A0S T 5 EF AR L | B R
2 febthhr SRV RF P E 75 5L A N F
P, A DARIBEEE 2016 45 1 A 20 H A 5
W B Zika JREEBEIME AR, BB N 24 B B 58
BF,F 1A 10 HABER R & Byl 248, 855 2
Y Zika BT, HATZE ARG E KB T E R
U, BIBHEBCW Zika 1R R 20k
SEAL YL, [ T vl i 5 5 0 880 L 1A DX U 28
T VAR (Alert) 5 4 5 7 1 R 3l 28 | B0 B2 JE 75
W ZE ok P, AR AT K SR MR O
(Watch) ,,

Zika Ji B N BB IEAE RNA A7, JB T 80K 22 A
( Flaviviridae) | FEFRTE B ( Flavivirus ) , 5258 33 Y
(Aedes spp. ) FTWHE N FIBh ) BG4, J& T N & 4t
B . BR ISR A1, Zika 95 B 16 AT 2 LU
TR AEN R K, FEAE RN Y R 5 10—
SB[ G AN HLIX (A 2 AT

Zika 5 75 YL N [ BRMERNG , A Bl iy
WS, TRARIIIE 3 — 12 K, UAr 2 —A9m ATREAR 2
HE BRAEARTRE R T8 LD BB AR IR IR T R 2 - 7
K, HIlfe PRI 5 A AR L A A A At e 1
BRI, BT AR LA SR

B T AR FEMERAMN OB TR &
CLUNRIREAE AR I R 12 Wi i AR 25 5 1 iR 2, il W
T B N AR A GEA2 Y A WA R
2013 ~2014 4F4 K Tk 8 PR JE VUL 1Y Zika SE1F
o AT R IR LS AR L G2 A A R & &
K A B A RGO R I ARE , SR, T
Zika Y5 T3 A1 HL A RS B2 m AR HL A R 9 4% 1 iR
1, DR A e R e BT 5 | 2 TE 9 1T BB

2015 4, ELPG AR AUEBAE o & 1 A LNk i
TEAE , Wi SEA A 7] g5 IR Zika A C, WHO
WAERR, B ZE 12 A5 B, B006 422 A ETTIRE T
1761 i/ kI B A= JL (e 19 Fl3ET) o 53 4h,
A RIEFR Zika 5 50 HA MEERR A AT RERE

RN, N Bl 35 O O me 5, o 3 1 5 Jek
YLWT W Ah (R ZE 40 B, 8K I 1 A I B4 8% R I v 16 4 7
HagE, 5 A REAS R A, Zika 95 7 REAS 7E 40
Az A

2  Zika fRE BT ER

H HT TG Zika J 2288 2h P A5 AL 4 AH DG HiH
1T R A 50 2 A 5L A 8 O B 7R 1L #E
W HARTE TSR A I R IR 2 RN
FEABL, BRI, 85 5 A 3 A TR 55 50 % T FR AT A 57
Zika R BE S P RIIRA (H S5

B 3 50 58 B 1 BN USRS B R3S R 2
B SOB A e PR TR, T 2 K 8 Sy W ot 22 9%
i, 6T Zika SR 5, H ARG HEDN YL E F
NG BIZRIL, Bee IFN — T B4 5s RSG5/,
WHIFN - o/ B SZPRFE DR R B /1N B, T B8 A A0
JEYLIF I LR AE AR, IFN — o/ B A2 1A KL R BB /N
BRI I S JRR e I 1T 25 5 0 A S B BB S IR
R B T G028 2 48 52 2 11 I3t/ N LX) 42 1R s 2
RSEE RGN, FIL, TFN — o/B 52 P 5 R Rl R
/IN BB 3 g A s 7 S 6 TE R /N B B R
JE S A (1 BRI 34, 24 Zika S5 B JCTR A ST
o E 72 55 50 B 10 AN BRBE RIS, FRATT AT (A TFN
— /B ZMRIEH BRI T2

TR N PR 19 FAE 55 N2 0 42 30 1) By ) 44 58
( Collaborative Cross, CC)/NRUEIRE H BT @S 5HR
SR SIS YA O, — T 47 4> CC
JINERFR 2R o X3 TR0 2 5 | & B4 A S N 2 1 AT
FEUESE, AR TR/INER i 28 B 6 5 I B0 () RE IR A
TERR 225, IVRE 31 3050 2 AR A7 7E , 13X 28/ i
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REFBL T AR B E AR RS R, CC /MR
AR EMRERNAAR /N R, B3R A TAA
Jh B &R A S8 & b Rl (CSTBL/6), A/,
129S1/SvimJ, NOD/ShiltJ, NZO/H1LtJ) Fl =4~
A B4 /NI 3E £ (CAST/EiJ, PWK/PhJ, WSB/
EiJ) . CC/NEBBIARIUAS AN BRI A Ay ast A5 24 A8 S
FLRARZH IR 22 A5 1 2 A% e 52 4 2 /N BRL Y DU A
I, AR S R B CC /N RO B UEHXT Zika 7
(1) 5 Sl | 2 N R I ELAE Zika /)N FRUBE Y 1) e
iz,

A, D AR AR N R KSR Zika i 5F
1) A S8 3, IR ST Zika S5 85 B OO0 R 3
PIBR BRI R RAE A U B A4S 5 T # 5 A
WAL, EEPFE PGS WA AN R KRR
IF, Zh W 0 Ah P AR DL R R R i A
ARG A B S Pk S RS 2, R X
HR ST S G 25 F 0 AR R 2

3 Zika fRE BTG AT FISLIE =R

H AR 578 2 30— 191 28 [ 58 S A 1 4b , 3%
KBl X IR Zika 5 5 BRGS0 B TE , (H 4
W JCIE R AT R Zika R B0 SEMEE T . Zika W FE
TR (10 0 4 e 5 5 A BRORE B o R T K I
B (ST e R Zika 96 T I B R EAL G 1S
T, HFE A TR E A 25 B ARG RO HLIX £ 45%
BV G R o MRS, R TEE
WA FUK 28 Az R L, B2 E — 25 i & 4%
B, B B K R R, B A R T PR ALK
R IABTE FE KB TAE, R, K AT 0y [
FEECH DX TR VRS, N A AN B4 B 1k T
LHGE A IR A AN A | B AR 50 07 U R % A ok
W IR T IR3535 g e 5 1 o ) 7 IOK | e
D SRS O S A A SR A LB A R
SRR, B FE A BE B 32 3l 1) A 56 A 5 AL A Hf
2, IR B, w12 B R 4 0 B AR A7 sk A A G
WE ., ACHIZ, K — 8 P IS 5 ik Ao 4 I T
W, B 1 B B — 2L PR, X TR, dl
o7 RS g /0 A R G A 1 L DX T BB

X TFAEAE Zika 995 75 T 70 B XU 4 6] 5K
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AU REISABL, I — 25 e S 50 5 0 R A A 12 W
FWGisHe ST (2) BSr s st M E 2% & H SR

£ FR G0 )5 T I RN 1 M AR R 5 (3) #E— 2B LAk m
SR IO B AL RS, 4 5 s KB O O R
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(1)RT-PCR: A& — J& N, KHR 73 8 & I
ARG 1 Zika S5 REAZTR

(2) TgM R R « 78 A — JH ZE A TR, (3
B A e T S O, s A PR e B SRR
XL

(3) i B gk 2> b R 58 ( plaque  reduction
neutralization ) : & 1% P 51| Zika 5 58 55 5 2 op AT
AR B Al B0 75 S W D3 38 SR

4 MmEIXENY Zika FEBRLEHBEBD, K12
Z TR R 2 fE & T 16

O T A O I R R 4R A S AN AR E |
FRL ARk RIGEAEAEN, REER AR
Bt 2ok BOIE AL Y48 B 90 B (R k2 AT THE 2016 4 1
A B Rt 2= BE2= 2% 35 ) (New England Journal
of Medicine) & FPFARFK ., “ Zika i FE IR AETRAT]
TET I, A A] B B A% G P 52 g RXOAR 22 1 3 Jma T
W 28 RE DG AN K A 19 I B R 22 Jmy BIR T g 3 1)
AEASEE D  INAHIYBON 2 R AT XTI FRATTL 20
EESE FASC YA 9E TAE iR 85 A 82 R AUy,
VI RREE BB AETE 320 2 SR 10 3 e T 58 38 1
AR P R R i

SARS M & B4 Bt 28 12 48, xR R DAk
N B e 7 RHEUR R 12 4 3R B N X kA
e s S54RI 15 2] TR B LR, KN
T TF B X EL A VR TR iy A B 1 4% G 1
A, AT ] e AR A R A R oK, R R
PR VAR TAE B B 4t 2534, A 2015 4F
12 7 1 H WHO %A 56T Zika 55 8F (14 42 5K 151 % i
&3S Db E R 2R R B B 2 SL 5 s Wi 58 B
BRI TAEE TR M 1E 3 SRR S5
F Ry AT T YA T T AR A E R A, HAK
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(1) i . & X Zika 19 H SR T I (Aedes
spp- ) o A I 1 SO L (Ae. albopictus ) C6/36 4l
MREAT T BRI B AT ARG 5, S5 8 il
TFLBUR S B EOR M, TR IR B R
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5T, MAAREGY) SE R BIA REPEY

(3) gz R H A, KB X i R K 2l A
B (=R LA/ BUCA AR 16 G 247 2 R oy A ) Je e
Zika JRFEI RAB 509 Real-time PCR K5 | 41
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BT UL A AR 72 [R] I AU Y B ) T
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