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'/J\Eﬁ@%%%&b%ﬁaﬁiﬁ%ﬁm B: AU /NI, C/NRAE, D ANRAUEE, B AUE S TEVRE BTG
ANRE BRI AE AT B 20U 4 T EIRE SR Ja /N BV SR 2
B 1 ZDEATRENTSERE
Figurel Endotracheal intubation under direct vision

F 1 NRABEL A A LB RR
Table1l Thelung indexes of mice

2 HYP/ug * g* MDA/mmol « L* GSH-PX/U » mL*! SOD/U * mL?
X FR A 16.68 + 1.33 385+ 044 1090.54 + 74.55 181.97 + 4.84
SEIG AL 84.01 + 6.85 22.76 + 6.30° 357.23 + 21.80° 87.91 + 16.91"

D LR AL LL A, "P<0.01, n=5

B 43 A X B AL %EME(HEX 100) C.D })ﬂJy‘m,ﬂﬁéﬂ %%éﬂ(Masson X 100)
& 2 NERATS YL ARIET L
Figure 2 Pathological changes of pulmonary fibrosisin mice

O a5 HAE AT, RO A s, HLTNANARM R ERRER, A
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Endoscopy Guided Tracheal |1 njecting Bleomycin
Model of Pulmonary Fibrosisin Mice

Y U Huajunt, WU Shang?, HUANG Hui?, LIN Bi-yun®, WU Jun®, OU Hua-junt, ZHANG Hai-tao*
(1. Experimental Animal Center, Guangdong Medical University, Zhanjiang 524023, Ching;
2. Ingtitute of Biochemistry and Molecular Biology, Guangdong Medical University, Zhanjiang 524023, China;
3. Department of Respiratory Medicine, Affiliated Hospital, Guangdong Medical University, Zhanjiang 524001, China)

[Abstract]

Objective To establish intratracheal intubation under direct vision of multifunctional

endoscopic, and adopted to establish the model of bleomycin induced pulmonary fibrosisin C57BL/6J

mice. Methods

Establish method and steps of endotracheal intubation under direct vision of

multifunctional endoscopic with five C57BL/6J mice. Ten mice were randomly divided into two groups
(5 in each). Control group were given 50 pL of saline and experimental group were given 50 uL of
bleomycin (3.5 mg/kg) to observe the death rates of mice. At the 28th day, the mice were sacrificed by
cervical delocation. By compared the vitality of superoxide dismutase (SOD), glutathione peroxidase
(GSH-PX), the content of malondialdehyde (MDA) and hydroxyproline (HYP) in the two groups of
mouse lung tissue. Lung tissue fibrosis degree were observed by HE and Masson stain. Results  All
C57BL/6J mice were successfully intubated by using multifunctional endoscopy under direct view
and no mice died after intubation. The 5 mice given Indiaink had black materials evenly distributed
from trachea bottom until the lungs. Compared with those of control group, HY P and MDA contentsin
mouse lung tissue experimental group elevated(P<0.01), while SOD and GSH-PX level in mice lung
tissue decreased (P<0.01). The lung tissue was obtained and stained by HE and Masson. By comparison
with control group, collagen deposition in experimental group mouse lung tissue is serious. The patho-
logical changes were in accordance with pulmonary fibrosis. Conclusion  The method of endotracheal
intubation under direct vision of multifunctional endoscopic is safe, effective and convenient. This method
was successful to establish pulmonary fibrosisin mice model with high efficiency induced by bleomycin,

and worthy of popularization and application.

[Key words] Endoscopic; Endotracheal intubation; Pulmonary fibrosis; Animal models
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T ARE B g g o4t [SCXK(%)2013-
0002] . tilF7 T SPF 42314 925 % [ SY XK (#)2013-
0002] .
12 754, K518

B il s I R (B T o S IR RS 15 g s
100 g 4. 200 g ¥, 22.5 g HE##, 662.5 9
T k), ™ RE RSP LR dibh
FOREIE B LRV R A R A T (i 201606232),
At P B A R 20 B 10% B AK o TEREE I
Jbo B A A B R R AT A w7 (S
20161028), 4 FH Irt F 245 K e il 1 0.8 g/mL e RE
H. ZRFEWE BT RGP0 F R A A (i
5 20161107). |37 7020 4= A5 2EAL S HT AU E 1
A SE AT
13 FH&
131 shthoen 40 JUENE SD K RUE Y SR ),
I B RRR R, F AR R BE AL A 1E 50 U2
(A 4). HUA 41(B 41). JBa iy 2 48Ht - mRIR I AE
(IR-HUA)4I(C 41). IR41L(D 4H), 54 10 JUKHL.
132 A W ordn, A Y. B AN
R, IR, C 4l D AW B RS
JIRTHIRE, O 10% BB, JLitis 8 fi. A 6 JHiA,
HUA 41. IR-HUA #1{% 20 mL/kg 145 &4 H #E S
0.8 g/mL ¥ & B REE (4 1T 16 g/kg), iE4E 21d.
1.3.3 AW GEEIEE 6 K, A KRFRE,
MAAK, RES KR 6 h R, REIRBHNEE
IR IR R K, o K 4% 10 mL/kg 4457 &
I J A S (i) R 20 B 3% R 7 L 2 v VR JRR T
HRE i bk 32 5% 1f., 3 000 r/min 5.0 10 min I 4E il
T, R 23 I 10 Bl (fasting plasma glucose, FPG),
72 G & % (fasting insulin, FINS), I JR & (serum
uric acid, SUA) & JR JR & (urine uric acid, UUA) 7 &,

R 8 K, WA AT 1 d, & KR

&, 'BAK, L6 h R, WEREAR,
K UUA KSR JULET (urine creatining, UCr) . 6 45
R, Z54 6 h R IE WK, 8 UK R I%
20 mL/kg 1A 5t & i.p.3% L I LU Z B VA v pR I, I 3
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M FPG. FINS. SUA JIfiLi# UL (serum creatinine,
SCr); FERHCPMIEAE . IR N ), DO
O A% Z R, 1FH S5 B2 R

FERAF R R BRI =, o5 BLR R b
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QREEHRIE S = FRIRFRU S X HERIATL, ORI
HEME5> %5 (fraction excretion of uric acid, FEUA)=
(PR R X M LT/ FR LT X I PR R) X 100%, @Fa A
R Jie ) ZZH AT H5 K (insulin resistance index in
homeostasis model, HOMA-IR)=FPG X FINS/22.5.
14 FitFALE

BT S HE K X £ s#Eor, W SPSS21.0
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P 4 T 2255, WK 40 9 4 LU B PR R T
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2 &#R

21 FEXKRAERE
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HREAMATREE 8dITFE, i HAKBE TR
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TR 2 ] LA, G 56 d, B 4K AL
JiUE T C 4181 D 41 (30 P<0.01).

Fz 1 HUA, IR-HUA. IR{REIAE IR LLR SO HA B R AKX RIK R 2 g
151 TN TA] /d
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8 JHA, BAHMFINSAKV T C4H. DAGN
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Establishment and Comparison of Rat Models of Insulin
Resistance Combined with Hyperuricemia

LIU Meng-yuant, FENG Xue-xuan?, LI Li-si2, ZHANG Mei-yi?
(1. Guangzhou Hospital of TCM, Guangzhou 510130, China;
2. Guangdong Medical Laboratory Animal Center, Foshan 528248, China)

[Abstract] Objective To prepare successful, stable and optimized insulin resistance combined with
hyperuricemia (IR-HUA) models, the preparation methods of IR-HUA model, HUA model and IR model
in rats were compared. Method Totally 40 male SD rats were randomly divided into the normal control
group (A), the HUA model group (B), the IR-HUA model group (C), and the IR model group (D). The
group A and group B were fed with the ordinary feed and drinking water, the group C and group D were
fed with the high fat feed and high sugar diet and drinking 10% fructose water. During 8 weeks for
modeling, at sixth weeks, ratsin group B and group C were fed with yeast extract (16 g/kg/per day) 21d,
At the end of sixth, eighth week, the observation index were detected. Result At the eighth weekend of
the experiment, compared with group A, the concentrations of serum uric acid (SUA) and urine uric acid
(UUA), tota uric acid excretion and the fraction excretion of uric acid (FEUA) in group B increased; The
levels of fasting insulin (FINS) and HOMA-IR index, and urination volume in group C decreased; the
concentration of UUA and FEUA in group C increased; the levels of Lee 'sindex, FINS, urination volume,
and total uric acid excretion in group D declined, the concentrations of fasting plasma glucose(FPG),
UUA, serum creatinine (SCr) and uric creatinine (UCr) in group D increased. Conclusion HUA model
could be prepared in SD rats by fed with yeast extract 16 g/kg/per day for 21d. The IR model in SD rats
induced by high fat and high sugar diet for 8 weeks was not ideal, it could be due to the shorter molding
time. The rat model showed no obvious characteristics of IR. The preparation method of IR-HUA model
needs to be further improved. In addition, high-fat and high-sugar diet can reduce the volume of urine
and the excretion of uric acid in rats, and reduce the secretion of insulin in rats, leading to the increase of
FPG.

[Key words] Insulin resistance combined with Hyperuricemia (IR-HUA); Fasting plasma glucose (FPG);

Animal model
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Figure 1 Culture morphology of primary pulmonary cells of tree shrew
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Figure 2 Subculture morphology of tree shrew pulmonary cells (2 d)
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Figure 3 Immunofluorescence identification of thethird generation pulmonary fibroblasts of tree shrew
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Figure5 Growth curve of tree shrew pulmonary fibroblasts
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| solation, Identification and Subcultur e of
Pulmonary Fibroblastsin Tree Shrew

WANG Wen-guang, KUANG De-xuan, LU Cai-xia, HAN Yuan-yuan,
LI Na, TONG Pin-fen, SUN Xiao-mei, DAI Jie-jie
(Center of Tree Shrew Germplasm Resources, Ingtitute of Medical Biology, the Chinese Academy
of Medical Science and Peking Union Medical College; Yunnan Key Laboratory of Vaccine
Research and Development on Severe Infectious Diseases; The Key Laboratory of Yunnan
Province for Ophthalmic Research and Disease Control; Yunnan Innovation Team of
Sandardization and Application Research in Tree Shrew, Kunming 6500118, China)

[Abstract]

Objective To establish areliable method for isolation, identification and subculture of

pulmonary fibroblasts in tree shrew. Methods Pulmonary fibroblasts of neonatal tree shrew were
isolated and cultured by tissue adherence culture and trypsin digestion respectively. The fibroblasts was
observed by inverted microscope and identified by immunofluorescence with Vimentin. Then the
pulmonary fibroblasts was subcultured, and cryopreservation and recovery experiments were carried
out. The cell growth curve was drawn by MTS method, and human embryonic lung diploid fibroblasts
(KMB-17) were used as control. Results Tree shrew pulmonary fibroblasts could be obtained by both
tissue adherence culture and trypsin digestion. The cells were mainly spindle-shaped, and vimentin
immunofluorescence assay were generally positive, which were consistent with KMB-17. Tree shrew
pulmonary fibroblasts can be subcultured 4-5 times continuously. After cryopreservation and recovery,
the cells can still remain viable and enter the logarithmic growth phase about 3 days later with a cell

density of 5 X 10*cells/mL. Conclusion

The pulmonary fibroblasts in tree shrew can be effectively

obtained by tissue adherence and trypsin digestion, which will be very helpful for the study of lung-related

diseases in vitro.

[Key words] Tree shrew; Pulmonary fibroblast; Identification; Subculture
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% 1 Hi-SNP3%5 LDR &R MR R (ERS)
Table1l Table of Hi-SNP method and LDR results (partial)

Methods  sample rs8271367 rs3694100 rs3674646 rs29581676 rs6373756 rs3023203  rs4217372  rs3699531
Hi-SNP B6 AA AA AA AA AA AA CcC CcC
LDR B6 AA AA AA AA AA AA CcC CcC
Hi-SNP BALB/c AA AG GG GG GG AA cC TT
LDR BALB/c AA AG GG GG GG AA cC TT
Hi-SNP CBA AA GG AA GG GG GG CcC TT
LDR CBA AA GG AA GG GG GG CcC TT
Hi-SNP C3H AA AG AA GG GG AA cC TT
LDR C3H AA AG AA GG GG AA cC TT
Hi-SNP DBA/1 AA AA GG AA GG AA GG CcC
LDR DBA/2 AA AA GG AA GG AA GG CcC
Hi-SNP DBA_2 AA AA GG AA GG GG GG cC
LDR DBA_2 AA AA GG AA GG GG GG cC

& 2 BURBIEE RUAR SNP LR T4 R
Table 2 Data quality control resultsand SNP sites
analysisresults
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Figure 6 Distribution of the number of allelesin any two
strains
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Mouse Genetic Quality Monitoring Method Establishment Based
on Next-generation Sequencing through Multiplex PCR

QIAN Qiang', XU Yuant, WANG Ya-hengt, ZHOU Yu-xun?,
XIAO Jun-huat, HAN Ling?, BAO Shi-ming?, LI Kai!
(1. Institute of Biological Science and Biotechnology, Donghua University, Shanghai 201620, China;
2. Shanghai Tenth People’'s Hospital, Shanghai 200072, China;
3. Shanghai Institutes for Biological Sciences, China Academy of Science, Shanghai 2000031, China)

[Abstract] Objective To establish amultiplex PCR targeting next-generation sequencing for mouse
genetic quality monitoring. Methods  Firstly, 112 single nucleotide polymorphisms (SNPs) on 20
chromosomes were screened from common inbred mice. Then, multiplex PCR amplification was performed
on the fragments near the SNPs. After the library was constructed, high-throughput sequencing on
[llumina platform was performed. The data was analyzed in a bioinformatics pipeline to obtain SNP
information. Results  The sequencing results showed that the uniform depth of amplicon was obtained,
and the success calling rate of each site was over 90%. Secondly, under high specificity and high-depth
sequencing conditions, the allele ratio of SNP sites approached 1 or zero, which is consistent with
homozygous conditions. After 4 batches of mouse samples (98 in total) were analyzed, the proportions
of SNP sites successfully identified were 99.82%, 92.00%, 99.10% and 90.35%, respectively. All mouse
individuals were found to be homozygous and were successfully identified as the target strain. Compared
differences between each pair strains, the maximum number of difference was 73, the minimum number
was 3, and the average number was 53. The median number of difference was 60, showing our approach
has a higher resolution for common inbred mouse strains. Conclusion  The SNP typing scheme of the
multiple PCR protocol is an accurate, rapid and efficient genotyping program for genetic quality testing
and strains identification.

[Key words] Multiplex PCR; Single nucleotide polymorphisms (SNPs) ; Inbred mice;

Targeted next-generation sequencing; Genetic quality control
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Figure1 The effects of sugar concentration control on body
weight of female Drosophila melanogaster
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Figure2 The effects of sugar concentration control on

survival rate of female Drosophila melanogaster
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Figure 4 The effects of sugar concentration control on midgut cells of female Drosophila melanogaster
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Effects of Sugar Concentration Control on the Longevity and the
Mid-gut Stem Cells of female Drosophila Melanogaster

TANG Run-dong!, SONG Si-yuan?, WU Wei®
(1. Shanghai Qibao High School, Shanghai 201100, China;
2. Pudong Foreign Languages School, SSU, Shanghai 200120, China;
3. Ingtitute of Bichemistry and Cell Biology, CAS, Shanghai 200031, China)

[Abstract] Objective To assess the effects of sugar concentration control on the longevity and the
mid-gut stem cells of female Drosophila Melanogaster and then to find a optimum eating habits for
women. Methods Detect the variance of body weight, survival rate, longevity and mid-gut stem cell’s
form with gradient sugar concentration treatment (the sugar concentration in normal medium as 100%).
Results  With theincrease of the age, all the fly groups body weight raised slowly first and then rapidly
after 21 days. Body weight in the high sugar concentration treatment group increased faster than that of
low sugar concentration treatment group. With the experiments of gradient sugar concentration treatment
after high sugar concentration treatment, the optimum sugar concentration is 50%. With the extended of
the treat time, the survival rate increased rapidly after 14 days. All the groups survival rates were increasing
with the gradient sugar concentration treatment after high sugar concentration treatment group. Drosphila
in the 50% sugar concentration treatment group had the highest survival rate. With the sugar concentra-
tion control, al the fly groups average longevity raised and the optimum sugar concentration was 50%.
With the extended of the treat time, al the groups’ mid-gut stem cell had large morphological changes.
They had be rescued by the sugar concentration control and the optimum sugar concentration was 50%.
Conclusion The sugar was a important nutrient for D.melanogaster. It had large effects on
D. melanogaster’s body weight, longevity and mid-gut stem cell. The body weight decreased and the
longevity increased with the diet control. And they could rescue the damage on mid-gut stem cell.
[Key words] Drosophila Melanogaster; Body weight; Longevity; Mid-gut stem cells
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Table3 Comparison of skin epidermal thickness and cross
section area of sebaceous glandsin dermis of SD

ratsin each group

Bl 1 RIMEBRGT KR KRB R RIEF R

-

R4 BHEAREKRAITD LR

Table4 Comparison of skin injury scoresof SD ratsin each

4 5 n o R jum EURB=HIE R

B [ X 10%unm?
IEWxRa 7 10.79 + 1.14 442 +1.90
T 1 4] 7  2253+433 11.99 + 4.72
T 2 4] 7 2259+ 486 12.07 + 2.9
Wi 34 7 25894832 14.68 + 3.17

group
A5 n BEWRARAI V5>
TR R AL 7 0
R 1 41 7 329 +0.76
R 2 41 7 514 + 1.21°
R 341 7 6.00 + 1.15'

Vv HIEF R R AL LS, "P<0.05

v HIEW R R AL LLE, "P<0.05
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Phototoxic Effects of Ultraviolet Irradiation with
Different Time Course on Skin of SD Rats

SUN Xia, LIU Xiang-mei, PANG Zeng-xiong, LIU Dong-hong,
XU Ying-yu, JANG i, LI Min, QIU Zhi-feng, HUANG Yu-feng
(Guangzhou Quality Supervision and Testing I nstitute, Guangzhou 511447, China)

[Abstract] Objective To compare the skin phototoxicity damage of SD rats induced by ultraviol et
radiation at different radiation time. Methods The skin phototoxicity damage rat models were estab-
lished by ultraviolet radiation of UVA (4.5mJ « cm? « s1)+UVB(0.036 mJ « cm? « s1). The models
were irradiated twice a week for 4 weeks, and the cumulative radiation time of model 1, model 2 and
model 3 were 342 min, 440 min and 520 min, respectively. At the end of the experiment, the skins were
histopathologically observed, as well as the expression of melanoma specific marker (HMB45), Vimentin
and endothdlid cell marker (CD34) in skins were examined by immunohistochemistry. Results  Compared
to normal control, there showed partial hyperkeratosis of epidermis, uneven thickness of epidermis,
deepening of wrinkle, enlargement of hair follicle, and hyperplasia of sebaceous gland in modd 1, model
2 and model 3. In addition, with the increase of radiation time, the epidermal lesions were more serious,
the skin thickness and sebaceous gland cross-sectional area were larger, and the skin injury scores were
higher. Compared with normal control, the expressions of Vimentin of skin flbroblast and CD34 of
Dermal capillaries increased tremendously in model 1, model 2 and model 3, and the increasement were
more obviously in model 2 and model 3. At the same time, the expressions of HMBA45 of skin increased
distinctly in model 2 and model 3. Conclusion  With the extension of ultraviolet radiation time, the
degree of skin damage is gradually increased. At the same time, this study may provide an appropriate
animal model for evaluating the efficacy of sunscreen.

[Key words] UVA;UVB; SD rats; Skin Phototoxicity
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Effects of X-ray Irradiation with Different
Dosages on Immune Organsin Mouse

YU Chun-miaot, FU Jia-qit, ZHAO Li-song?, GUO Li-dong!, GUO Xu?, YU Dong-Hua®
(1. Pharmaceutical College, Heilongjiang University of Chinese Medicine, Harbin 150040, China;
2. Department of Radiotherapy and Chemotherapy, the Fourth Affiliated
Hospital of Harbin Medical University, Harbin 150041, China;
3. Ingtitute of Traditional Chinese Medicine, Heilongjiang University
of Chinese Medicine, Harbin 150040, China)

[Abstract] Objective To explore the effects of different irradiation dosages of X-rays on mouse
immune organs. Methods Totally 192 mouse were randomly divided into 6 groups. the normal control
group and single irradiation 2.0 Gy group, 3.0 Gy group, 4.0 Gy group, 5.0 Gy group and 6.0 Gy group.
The samples were taken respectively from mouse of each group at 24 h, 48 h, 96 h, 192 h after irradiation,
and the thymus glands and spleens were weighed and taken for calculating organ index and determining
the content of superoxide dismutase (SOD) and malondialdehyde (MDA). Results At the same
sampling time, the thymus glands and spleen index and the content of SOD in each dose group were
significantly less than control group, The content of MDA was significantly higher than control group.
The trends of change in thymus glands and spleen index of the mouse in each group increased and
decreased first at the same irradiation dosages and different sampling time. The content of MDA in
thymus glands increased with the prolongation of sampling time, and the content of MDA in spleen was
atrend of reducing the rise first. The content of SOD in thymus increased first and then decreased with
the prolongation of sampling time. The content of SOD in the spleen of irradiated 2.0 Gy, 3.0Gy
and 4.0 Gy mouse increased with the sampling time. And in the irradiation of 5.0 Gy, 6.0 Gy group, the
content of SOD in the spleen of mouse increased first and then decreased with the prolongation of
sampling time. Conclusion  The effect of X-rays on immune organs in mouse was positively correlated
with the dose of irradiation during the observed dose and measurement time. Different tissue weight
recovery times are different, and low-dose irradiation begins to recover time. Higher dose irradiation
begins to recover earlier.

[Key words] X-ray; Immune organs; Injury
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Effect of Vitamin D; on Kidney of Rat at Toxic Dose

SHI Xiang-hua, YANG Wen-bin, XUE Run-miao,
ZHAO Jing-yu, XU yan, ZHANG Cai-feng, CHAI Qiu-yan
(Department of Pharmacology, Shanxi Academy of Medicine and Life Science, Taiyuan 030006, China)

[Abstract] Objective To observe the effects of vitamin Ds (VitDs) at toxic dose on the blood and renal
biochemical indicators of rats. Methods The specific pathogen free SD rats were randomly divided into
five groups: control group, low dose VitDs group (1 875 IU), medium dose VitDs group (3 750 1U ), high
dose VitDs group (7 500 1U), and super high-doseVitDs group (15 000 1U). They were intragastric
administration once a day for 3 weeks.The relevant indicators were detected after treatment finished.
Results Serum blood urea nitrogen (BUN) and Creatinine (Cre) decreased significantly with the dose
decreasing, and the content of serum Ca* increased significantly with the dose increasing. The content
of superoxide dismutase (SOD), and serum malondialdehyde (MDA) decreased with the dose increasing.
In renal tissue, the content of Ca?* gradually increased with the dose increasing, and there was no
significant difference in MDA at the dose of 1 875 1U and 7 500 IU. Conclusions At thedoseof 18751U
to 15 000 IU, VitDs has significant effects on the renal biochemical indicators such as BUN, Cre and
serum Ca?, indicate that the dose range 1 875 |U to 15 000 |U can induce renal toxicity in experimental
rats.

[Key words] Vitamin D3(VitDs); Rats; Toxic dose; Kidney
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KY 1 kb —4ifi (4N T2, g X % W
1. Olender P FT IR T KA+ 1300 4~
ORZEM, 25 R ORZEHZM 80%. H AR H ikl
WEA G0 R ORJERI AR S50« 7 F oA F 2 4
PESE T R TT TR, (HARDAE AR R ORI %
AMES HRPREE I 2 100 (1) SR AT 7

TEABIE TAES, DU T AE RAE I3
Y), KM Sequenom MassARRAY SNP 73 I K,
% OR R 68 /> SNP AV s JHEAT 20 ARURT I, H5>
HTASTH] SNP PR 55 AR R PR e g 2 [0] 1 G Tk
P, SRR IGIE R E3 OR K SNP v /5, -3k
5 OR MY BE I AH K16 23 T Frid o

1 RS

11 z%)
AT G T 113 JURAH R4,
PPN DA PNV TP L7 L W Y U
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VER DA S A T 22 R BN 1~3 % (1) 52 A% R 44 11
(Mt 24, WE20). fifudrZ K 40 JL(ME 25, #E15)
4 [ R 29 BU(HE 16, M 13). ik Rk %
2R M i R SIS B BURC RN =R A 1T /Ny NP1 %
BT AR M T7 AT SR, A TS
— M BB S AR 2 AT IRAR N . Fr TAER A
FERFET AN, — R—F @ mX4m), KRR
BREIE, IHFHIALH P AMEF)3%(15 m X 6 m).
K BURL TR s I AR, B koK, B
EHUR . 1830, @ISR, A B 2 4 JE IR
O N T KB S =B NS A N X
P B 4% 491 LA NSE 18 77 2O A BT A 32 TAE R
12 FEMHFERIRF

2720 A PCR 1% H £ [E ABI A7 ; System
electrophoresis Mupid (Mupid 2 plus) Bk k1) [ 1] 4<
TaKaRa/y 1] ; image system(EUV-LDUV)&ER 1% %
2t [ 5 [ Biotech 23 11]; Centrifuge (MICRO 17TR)
S5 LML E 56 E Hanil 24 7]; AgenaMass ARRAY i
H3EE Agena A . I FEFIZH DNA $EG &
(DP348) Ml H 11 K Wy B KRR FHLA R A
PCR Enzyme )i H %+ Roche /A 7] ; PCR Accessory
Set. SpectroCHIP Resin Kit A1 IPLEX Gold Reagent
Kit(Large)¥Jly [ 3£ [E Agena 22 7; JEM5(0.22 um)
W B P 3R R AR A BR A vl 4 0 e 4
(bt ) A BR A v A e
13 A&
131 RIRGEAMKABIT S AL H L
BRI 7V, A6 A ZWLAS F (1778 R B 5 44
Jrik, IR T M R VS (professional
test, PT)FIZEDAGEH MK (instinct test, 1T)#
T, SRR RIMIRIRGE . PT (A
s RAEFEEARRNTIERIINT G, %R
NEMRETER . FERFNMEIE R R % T
ERVEOFRAE, RS2 R R RE ) 4% 7 20l 1F
ATHT 08 o T VR M) 2 WE S Tl 7 M ek M &
YR R 7, R B 0 B A RE,
F b TAR R 1) R A

I 2 45 R DLIX 2 P 7 vk R A S 443
(grading score, GS), i ARAE 12, GSilksm,
VU735 R A 2% R TR WL e ) S5 0k v

IRLA R GS=PT X 0.1 X 0.5+IT
132 @#HRE HHETEE, A RAEH

— IR FLAEPURES SO CR 10, &EML 2~5 mL, 0%
FE 20 CUKAE AT

133 RARZLDNARIE A 4 KR & Ui i
PRI R ZH DNA, B TR B 8 e v vk s, -l
SR TSR B (AR, 5 4% (1) DNA B s, Avsol Acso 71
1.6~2.0. JFUKA4% 1) DNA K 143 50 ng/ul .
1.3.4 ORI SNP#yihit  ANWFFTH A A Tt
SIEH0 R 25 ) AH G SCHRIS®, - AR OR K PR 28 K e 1)
SNP ¥l [+, Bhidk i 68 > SNP AV 5. P sl
(W RBEREZ A, m/NE R (MAF)>0.1;
(2% FE 3] ORFL K SNPAERF o34 Ly 5 i, 9l
LI OR 2 PRIAE B — RoFP (1) SNP A s 4 H 45531
%, MAESIN— R SNP A A B,
WG SUKE SRS JT A L) 58 s RO A b 2 K
X 2 AN KA OR JE R SNP A 5 40 A3 Hl (5 1) .

£ 1 HLikhY SNP IS B (&85

PRCRES SNPID YyHL
5 CfORO0055_414 10189577
5 CfOR0055_331 10189659

11 rs850523383 66032398
11 CfORO0149_364 66032499
18 OR10HO08_440 38151984
18 rs852932007 39752277
21 rs852255956 26646195
21 rs850772711 28583499
21 rs852725696 28583942
21 CORS52AC1_436 28796553

1.35 Fl4pi%kit 4G SNP I ID A NCBI %di
(http://www.ncbi.nim.nih.gov/), & Fi7E OR £
SNP {7 i3 E i 100 bp Z% ¢ %1, {4 Sequenom
AT 51 AT Assay design3.1, il PCR
VR AR B R S DI G R, SRR EIE
B 2,

1.3.6 PCR#3% RHZEPCRHEA, 1 384 LIk
HET, BN ROVAR R EARBUA B L, e 384 4L
BRI PCRAX b, HEATH 3 V.. PCR RN 41
95 ‘CHiiAstt 2 min; 95 °C 20's, 56 C 30s, 72 C
60 s, A5 AN, 72 CHFLEM 3 min,

1.3.7 PCR=#m B4 32 7EPCR J V.45 K
Jri, B HCHILT 1 SAP mix WA 384 4L PCR Jx
AR, TR AT B R Ol A B N o S AR R A
BUR7 ul (PCRA#5 ul, SAPIRGW 2 uL).
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& 2 SNP 31IF5IR 2 (RF45)
SNPID iIEv X514 (5 — 3) HEAT514)

CfOR0055_265

CfOR0006_195

rs852186221

rs852891756

CfOR0149_82

rs852502266

rs852100630

CfOR0015_553

CfOR0149_364

CfOR0525_356

CORS52AC1_436

514
FALEIE?
IEf514
B 514)
514
FALEIE?
IEf514
B 514)
514
FAEEIE?
IEf514
B 514)
514
FAEEIE?
Ef514
B34
514
FALEIE?
Ef514
B34
514
FAELEZ

ACGTTGGATGCCCTACTTTACAGTGTGGTC
ACGTTGGATGAGAGAAAGCCCAGGCTGAAG
ACGTTGGATGGCCTGGACATCATCCTTATC
ACGTTGGATGGCATTTTGAGAAGGGAGGTG
ACGTTGGATGGACACAGCAATGAGGATCAC
ACGTTGGATGGTGCTGACATCACCATTAAC
ACGTTGGATGGCTATTCTCATTGGCAATGG
ACGTTGGATGCAGGAGCAGATACATTGGAC
ACGTTGGATGTGGCATATGACCGTTACGTG
ACGTTGGATGTGGCCATCTGCACACAGAC
ACGTTGGATGTTCAGCACGGCCAGAATTTC
ACGTTGGATGTGCTGGAAACCAGTTTCGCC
ACGTTGGATGTGCACTATTGCCGGATAAAC
ACGTTGGATGGAGATATCAGAACAGGACAG
ACGTTGGATGTGGTCTCTCCACTTCCATTG
ACGTTGGATGAGCAAGTAGATGGCACTGAG
ACGTTGGATGTTCCGATGCTCTTGATTTGC
ACGTTGGATGCACAGGTGGAAAAAGCTTTG
ACGTTGGATGTTTGGGTACATCGGAGTTGG
ACGTTGGATGACGATGTTGTACCTCAAGGG
ACGTTGGATGCATGGAACATCTGTGGTACG
ACGTTGGATGTAGCGTAAAGGCTCACACAC

09acGTGTGGTCATGTCCCC

cCATCATCCTTATCACTGTTT

ggCCAAGATGACCATGACAAT

gaAATGGTGCTATTCTCTTTCTGG

ACAGACCTGCCTGTT

TGCGGGTGCCCCTCT

CAGGACAGACGGGCG

TGGACATCCTGAGACA

GCTTTGTTTCTTCCCTC

GGAGCAATGGCTGTGGAC

TGTGGTACGATCAGCCCTA

Bl W R A AL B s S 4% 442 37 “C: 40 min; 85 °C 5 min,
4 CYkFE,
1.3.8  FamAiEr U RN Y, K ECHIE T
Extend mix 4} WA 384 fL AR o K FAREAN W
AL, FRBREE AL AN AR R AL SAP AL EE S PCR 7=
Y7 uL K Extend Mix 2 ub, SAFR9uL. o
)] PCR {CHEAT SR B P S 3 o BRBRE ZE i PCR
[N 4t 94 ‘CHiAETE 30s; 94°C 55,(52 °C 5s,
80 C 5s, 5ANEI), HE—ik 40 PNAMEI;
72 C P %Al 3 min.
139 HEAsZEAL G SN0 16 pL K 24T M ke,
iR Ji A B T 1047 o £6
1.3.10 ShHE&EH  UUEMEN ] MassARRAY
Nanodispenser RS1000 /5 42 384 fL
SpectroCHIP(Sequenom):ts i b, EAREE
1311 Jragem  EHLEAT MALDI-TOF 5 s
W, iR, K TYPERA4.0 %+ (Sequenom)
HEAT 3 BRI )5
14 KB

KIS HTH, Jouds 2 PP FE A & SNP A7 13

PEREMIRAE, W PRI AT & AR A L SNP
DL T R OCIBR PH P IR 2R o REARTR 45
PALRR: FEAREARLE M. Ju 5 45, SNP A 5 1
5 E R4 call rate(f t#) . M IIRATR (H-W)
A IS e /) S A B TR R A

KH plink AT 08T, FZe 2 [m] U 45
KA A A FE A SNP 5060 M 1) TAE R4y,
HEATWRERRE ) R AT: 20 BT IR R A (GS
I3) RIS IR B ANMA(GS I /) R RS SNP A7 i1 Ak
ISR RE R (1) 22 5, RS TR RURRE ) 2
F A SNP A

% PRI A% 1 — MK A bonferroni (BONF) £ I
%, RRIEMJTESE P* A 8. b gRAT—34 T
20 M5, RIEJA ) BONF {E 2l P¥20, 45 347
#R<0.05, IXJ& 1] LA W2, <0.01 Tl o4 i) 2
#. BONF KRIEFE K T4, FHEERA
W ZE S AR R S (BRI PE) . 1T FDR_BH 7%, 72
FH by 2 B L AN 1 5 A E PR, 7T L
TEABRH PRI G Pk [ ik BP A, KB/ 2T PR P L4l
Pt B —E Va2 . FDROEBH T 2) B i 45 ik



Apr.2019,39(2)

SIS AN LB Laboratory Animal and Comparative Medicine 143

FEA s 45 1) FDR (B ok vk o2 P R{E 4. FI
WIEA NP A RAL S FDR WS, AATT%H T LRI
[ (A SR, L4 ] 5 22 11 & Benjamini and
Hochberg 7572, i#K BH %,

BRIE, A TON RIBR BT 45 ) P AE, SRIX
T BONF %A1 BH vE 8T 2 AR IE -

2 H#R

21 TERRIREENFIZITFH

WLPRBE ) 276 R 0P o 45 R L3R 3.
2.2 SNP i s i 45 8
2.2.1 SNP/x B &
Hoaai KWK 4.

68 I~ SNP 17/ s 2%,

& 3 TIERRIRENZITEAHRGERS)

s 1T PTJr LR35t

AI_‘D} I IHJ *LIJ 7 I\ I\
(547)  (1004y) (1049)

19348 HEER 4 86.67 833+ 0.62

96.67 983+ 024
72.00 4.60 = 0.11
92.00 8.60 + 0.23
94.33 9.72 + 0.10
93.33 8.67 + 047
75.67 6.78 + 0.61
86.00 9.30 + 0.45
87.00 6.35 + 0.50
93.67 9.68 + 0.13
88.00 9.40 + 0.35
87.50 5.38 + 0.03
93.00 9.65 + 0.05
85.00 8.25 + 0.05
90.33 9.52 + 0.26

19634 L TER
25519 TER
23207 P
14599 P
20132 bt %
20142 R IEEZ
20512 VT2
19738 VT2
22734 bt %
23214 B E SN
18821 T EHCER
14742 T EHCER
20458 (ESLESTN

g b~ O 000N O WS O~ B O

R 4 SNP LS HEES)

SNP £ 2 1%
CfOR0004_460 92.04
CfOR0015_553 92.92
CfOR0055_265 96.46
CfOR0149_364 90.27
CfORO0149_82 92.92
CfOR0525_490 92.92
rs23295854 92.92
rs850972820 94.69
rs851033146 93.81
rs852725696 95.58

222 SNPAz&AERER LR 2k 113 L T1E
R, TEFA OR BRI SNP AV 5 b, SR 2000 11 .
23 XKEOWMER
231 A FA A ERE A H-W - #e5e x)Frf
MR AT K55, P>0.05, UiHHE% R
B, BB L H-W P, [z, iR P<0.05, i
TR AN A H-W P4 . 68 > SNP AV 5 2 55 i &
(145 52 4N (P>0.05), i RAE I RS AL H-W
AT, T BAEAT SRR PE A M JT (3R B) -
232 XESMLER 234 NP AL TAER
IRAR e A7 FE it 7 10 i 3% 4H 5 (P<0.05),
HAR 294 SNP A S AR S TAE RIRERRE ) 2
FAK(P>0.05), T AFERMEREE 1 K #1550
K6,

221t 2 FATES BONF V22 1F i, COR52ACL._436.
rs850523383. CfOR0149 364 fll CFOR0055_265 ix
4~ SNPAY 55 IR RE 7 W35 AH C(P<0.05); £t %
FEAIY FDR_BH 7 1E i, COR52AC1_436,
rs850523383. CfOR0149 364 #l1 CFOR0055_265 iX
44~ SNP A 155 PR BE ) 2 3 4H 5% (P<0.01) .

3 idig

3.1 WM AEREL

A SBT3 R 1 Assay design3.d,
Wit PCR J N ATEAREEEY & 7190, X 5| &
Tl P T R Rl A B S I (SAP M)« BB A i Jg
N (EXTEND Mix)iB K8 BEAR RS U7
b, BT Y 68 A e LF . AR08 B 1
W), A LW, @571 Sequenom MassARRAY SNP
R OR &R /3 AR T3, 68 A~ SNP AV 2T AEAE 52
TGRS PIATRLZ RAEE E R R 3R AL H
AT 90% LA b, Bt 7 E T DL 0V T IX 34
KA OR B K SNP 737
32 XESMERKIE

AHFTOR KR HTE5 R PAE, KREL T BONF
EM BHIVERMT T 2 ERRIE, BIRIA FIFEM
44~ SNP AV R 5 MRERRE S AHOG, Pt BRI A
X%, il COR52AC1_436. rs850523383.
CfOR0149 364 F1 CFOR0055_ 265 ix 4 4~ SNP {7 1,
] DA R g ST LR RE ) 43 TR 7 9 () T A A A
33 OREESKRIREENBIMR

Anna g Bkik T 54 ORI, i E#9T OR
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%5 EEER H-W FERIEHERERS)
] RN 3 i 1 I /NG L W%y I - Y
RO SNP WA EHB  AAABBB  ERSIR A% A% KRPH
5 CfOR0055_265 G C 32/42/35 0.486 0385  0.500 0.0209
11 rs850523383 T C 8/28/68 0.212 0269 0334 0.0717
11 CfOR0149_364 A G 9/26/67 0.216 0255  0.338 0.0173
11 rs852502266 T C 014/102 0.019 0038 0037 1.0000
11 rs851746025 A G 0/4/101 0.019 0038 0037 1.0000
18 rs22639325 G A 2/18/90 0.100 0164  0.180 0.2840
21 rs852255956 A T 6/39/61 0.241 0368  0.365 1.0000
21 rs850772711 T C 1/21/85 0.108 0196 0192 1.0000
21 CfOR0006_449 C T 4/28/72 0.173 0269  0.286 0.4999
21 rs852100630 C T 0/3/102 0.014 0029 0028 1.0000
21 CfOR0006_195 T C 4129172 0.176 0276  0.290 0.7342
21 rs9166499 A G 0129/78 0.136 0271 0234 0.2081
21 COR52AC1_436 C T 9127174 0.205 0246 0325 0.0157
21 rs851033146 A G 0/9/97 0.042 0085 0081 1.0000
21 rs852075784 A G 16/45/44 0.367 0429 0464 0.4086
#z 6 LIERIRIRBEN KBEDITIER(ERS)

] TR R BETA EIEESG T Zert i

RO SNP PEAHY FOEM WTgke wiepq  BONF o FDRBH
21  COR52ACL 436 101 ~0.7574 ~3.589 0.0005 0.0269 0.0079
11 rs850523383 101 0.7557 3.579 0.0005 0.0278 0.0079
11 CfOR0149_364 9 0.7449 3577 0.0005 0.0283 0.0079

5  CfOR0055 265 101 0.6051 354 0.0006 0.0318 0.0079

18 rs22639325 101 -0.9489 2,643 0.0095 0.4961 0.0992
21 rs852293053 101 0.5109 2.458 0.0157 0.8159 0.1001
21 CfOR0006_671 101 0.5109 2.458 0.0157 0.8159 0.1001
21 22975134 101 -0.4353 -2.188 0.0310 1 0.1001
21 rs852899089 101 0.5248 2.106 0.0378 1 0.1001
25 rs23295854 101 -0.4345 -1.481 0.1417 1 0.2673
21 CfOR0192 109 101 0.03834 0.1398 0.8801 1 0.8891

FEPR 5 RRPRRE ) Z M E R, 45 A E] 18 4
SNPs, H:71 cOR52N9_176 #i1 cOR9S13 592 i% 2 4
LR 2 R LR TFI A B8 7 oY ang S50 3
Beckman Genome-Lab SNP stream £ A, & T
OR LA 1 22 /> SNP 7 s, 1k R 7T e 5 1l ] 44
FRMARRE S Z KR, 45 Wox, OR10H1-like
632C>T. OR10H1-like 770A>T. OR2K2-like
518G>A. ORA4C11-like 511T>G #l OR4C11-like
692G>A X 54~ SNP v i 1] REAK S 75 52 e 4 [ A1
R AE ST o

AT T OREL A [ 684 SNPA 55,

i Sequenom MassARRAY SNP £ A% 5 2% K
PrAT$7 22 RN BRI 3AN iRl T AF R OREE A
(1) SNP v fiibAT KL R 23 BRI, RIS TAE R
WRPRBE ) 5 — e ge vl 75 B 1 s 35 4 5% (P<0.05)
(1) SNP A 5 234, W&t Z \ERNKIEN, K
I, COR52AC1_436. rs850523383. CfOR0149 364
F1 CfFOR0055_265 1% 4 1~ SNP AV 1 53X 34N fil T
VERMRARRE ST BFEA K, X 44 SNP AT 2 [ Py 4h
BRI AW Anna 54 F1 Y ang S5 57
M) SNP R 2, KRILME TAERBKEES) 5
F A SNP A UG M IR d AP o = E O TAE
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RWRERBE 7 AR S DAL 104 B 3 R I 17 fkag b ic

g Tk, AT 5 T AR Rk

JIRHRIRI) 2 OR Kl SNP A7 1 44N, 4)20 dtsr
T PREAG T SR R B A 2 RAE
BEFREE 34N TAF RPIRERRE T3 (117> 7 1AL A A
Jiike GINERT N TIEMIER, (CHERHER B
AU FIERERIRRE ST ILF5 (B A% IR, 98 A
Yy S3 RV ), ST RN ZRAN S Al (1 R5CR

(3]

(4

(9]

receptors:a molecular basis for odor recognition[J]. Cell,
1991, 65(1):175-187.

Olender T, Fuchs T, Linhart C, et a. The canine olfactory
subgenome] J]. Genomics, 2004, 83(3):361-372.

Annal, MartaW, Tadeusz J, et a. Canine olfactory receptor
gene polymorphism and its relation to odor detection
performance by sniffer doggJ]. J Hered, 2008, 99(5):518-
527.

Tacher S, Quignon P, Rimbault M, et al. Olfactory receptor
sequence polymorphism within and between breeds of dogs

S k- [J]. JHered, 2005, 96(7):812-816 .
[6] RobinS, Tacher S, Rimbault M, et al. Genetic diversity of
[1] Sharon D, Glusman G, Pilpel Y, et al. Genome dynamics, canine ol factory receptors[J). BMC Genomics, 2009, 10:21.

(2

evolution, and protein modeling in the olfactory receptor gene
superfamily[J]. Ann N 'Y Acad Sci, 1998, 855(30):182-193.
Buck L, Axd R. A novel multigenefamily may encode odorant

(7

YangM, Geng GJ, Zhang W, et al. SNP genotypesof olfactory
receptor genes associated with olfactory ability in German
Shepherd Dogg[J]. Anim Genet, 2016, 47(2):240-244.

SNP Genotypes of Olfactory Receptor Genes Associated with Sniffing Ability

in Working-dogs Based on Sequenom MassARRAY SNP System

GAOQ Yi-long, HE Xing-liang, QIANG Jing-ning, SONG Zhen-hua, WEN Hai,
TAO Xiao-ran, SUN Yong, QIN Hai-bin, BAO Xi-jun, MENG Ge, ZHU Qian
(Nanjing Policedog Institute of the Ministry of Public Security,
Policedog Technology Key Laboratory of MPS, Nanjing 210012, China)

[Abstract] Objective To find out the relationship between single nucleotide polymorphism (SNP)
genotypes of canine olfactory receptor (OR) genes and odor detection performance in working-dogs.
Method  The multiplex Sequenom MassARRAY SNP system was adopted to detect the several SNP
sites of OR genes and to analyze the correlation between different SNP genotypes and olfactory ability of
working-dogs. Results The representative 68 SNP sites from canine OR genome were selected. The
detection rate of this system in 3 breeds of Spinger Spaniel, Labrador Retriever and German Shepherd
dog were al above 90%. The results showed that 23 SNP sites were found to be significantly correlated
with the sniffing ability of working dogs (P<0.05). But after the Bonferroni correction and FDR_BH
correction, only 4 SNP sitesincluding COR52AC1 436, rs850523383, CFOR0149 364 and CFOR0055 265
were found to be significantly correlated with sniffing ability (P<0.05, BONF) and extremely significant
(P<0.01, FDR_BH). Conclusion  Four major SNP sites of OR gene were screened, which significantly
affected the sniffing ability of working dogs. A molecular genetic detection method was preliminary
established to identify working-dogs potential sniffing ability, which was appropriate for Spinger Spaniel,
Labrador Retriever and German Shepherd dog.

[Key words] Sequenom MassARRAY; Olfactory receptor (OR) gene;

Single nucleotide polymorphism (SNP), Working-dog; Sniffing ability
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C57BL/6J =&

EZUH/ NS T

RFERMEMBARMKRE T E

FHL, A, REHK, &

B, pEE, F ¥

(LifFa A KRY <, Eif 201508)

EES
73k L C57BL/6I ) R A MR £,

IVF 3R FH BBATHR, IVFE 2- oL G ZAeh A kA g

RAHA. &ER

é%/za/zyb 477 umol/L AR H 3l (MTG) 49 R18S3 A | BEATHE T 4 4%

BH) #3559 C57BL/6I A & A B 4545 ) &wﬁ#—%/\/w\ﬁwm%(lvm 77,2
B ge b AR . A AME TR

%ﬁﬁﬁﬁﬁﬁ,ﬁméﬁzm

YA R18S3(4 /R B+ 4 18% 45T 4 A= 3% BLAE¥5:4) . M-R18S3 A AR 37 &[4

B e HTF 3k b it

AT IVF, 2- sk H %9 5] 4 8.4% A= 20.6%; v. R18S3 #» M-R18S3 15 4 A kR ik, vAARAE
1 mmol/L 3% & M A Bk K (GSH) 89 HTF 33 FRR #E4T IVF, 2- 0% F £ %) 4 25.0% 4= 43.5%.

B R EART AR AA

BATAR T AR ACIVF, 2- MK H & 34%-~90%,
R AR, R RSB ATH T Ak,

5T 3RAF 64.2% 649 2- K R R R IR 4 FF C57BL/6J 4 & AR AE46 N R,
PERe A5 E B A & 40%~57%. 2518

M-R18S3
LR T BN B BAT AT R A TR ik,

vA4- 1 mmol/L GSH é’J HTF 3R EATA AAGT IVF, SRR 2 5T A ) C57BLIBI # & A

540 R RFF A5t B IR B F K.
ES:GIE %/?\/i, 44‘7]‘ ZH(IVF);

AW (MTG); A tH K (GSH); C57BL/6J )~ &,

[FEIDHES] Q95-33 [NHEFrES] A [XEHS] 1674-5817(2019)02-0146-05

TALEN. CRISPR/Cas9 %3k [ g i+ A H
DURVR AR R A J6 T S RE /N B o 4% 0, K
SR B . R EEPR/IN RN T L R T R
WFIT,  IX 6 ZR /N BRI AR DR T AR AR A A 5T
MU TAE I BBy o LTV VR DR R A2 K /s UK
T G8 T BL SO IG ORAFFE AR IR BT, Al HBr Bk
R e AT IR — R R 772, B T AR
PALRBN . e TV VR DR AF— 7 TH AT LABT 1F & &R (1) 35

[44%5 H #A] 2018-10-15

(BEETE] a3t DA AR SO B A RS H (KY-GW-
2017-04, KY-GW-2017-06, KY-GW-2018-11), |-
W TT ARG A R R RS I L A A il
5743 # B2 H (18DZ2293000)

[EEE ] A9 30(1990-), 55, B BHE BRI, -2 FHE A 15
s PIRT9Y, E-mail: goodniubowen@163.com

DBIE1EE] &= 0%, 5, §IWT9T R, N HREDIE RSP
5T, E-mail: lifeng30286@shphc.org.cn

FREAR ok /D 45 ol PR 32 0 B 11 R 2 O
[ ] ARV AR DRy SR (1 N 3 W 3 1F #E %ﬂ% m
nﬂu?{' F TG IR R A RIS T- AR % /5T
ARAR LTI A R E Ny, AT 2D R
SRR PT5E R, [FIBAE S 95 ) T DAYE A o) N
HORHE A 0T K2 50 &/ BN 5 5w - v
R 18% H T-HEAN 3% JBE R WAy 4,  (ESEX) T
C57BL/6JI %5 R /N, AR R 95 I SRS R AE
10% LA R, i K 2 HOE RME I L LA C57BL/6I A 15
SR TG 200 R (PR TR AN ST 05 0N
R, AL EEMGER AR KT 2957775
UK TSN R (1 F) &5 07 T AT R ER S ARk

1 #R57%

1.1 K

3~6 A% C57BL/GI MR 4 J&# C57BL/6J ME
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Rl 8 A% ICRME R340 SPF 2, Il B i % /K -
WL S B AT FR S 7] [SCX K (77)2013-0016]; A
BN A i (52 HOR2E M) A 38 TR I R
SIS F)ES [SCXK ('1)2015-0002] £ Fk i &R, 44
FE T Bl AL TR G R O SER B MR [ SY XK
(")2015-0008] SPF Zl 4 it 4, 1l Wi DA ey s 2K B
7KF 60Co 4 IRk}, 1357 FE A0 W (50 £ 10)%,
HIE(23 + 3)°C, R 12 h IIREAC 5 .
12 FERFULEE

M2 3557 #(MR-015P-D). KSOM 1557 {(MR-
020P-5F). HTF 3 (MR-070-D). # T-¥l
(R0250). MTG(56454). GSH(G4251). R 24
% (polyvinyl alcohol, PVA, P8136)4i [ 1k [
Merck 2 7i); i JIg @343 (A600669) . D-PBS 4 F &
T TR (R B A R 23 vl 4 5 v (R 1 Rk
#(PMSG). AZLEBBALIENREE (hCG)I Y A T
% W) T, 0.25 mL 4118 (005565, 1 E K A ),
KiRIL(3E E Corning A7), AR EE(Sz61, H
A Olympus A7), AT ARBE (TR N it 5t B T 7 s B
Al), K (CEIERE R SRR A )
13 FERREHFHE
1.3.1 AAfRYyRms RISSIAHEMR: ¥ 99T
BN 4s 30 mL & 25 77K, 80 Ck#ty e hn#4 30 s
{58 AR, TN 15 gl AR WS, & 4250 mL,
i 15 000 X g 2.0 20 min, FEPUE, EREE R
HE BERGEY, 0.22 umidyEssityg. M-R18S3
AU B 50 mL R18S3 A A 2 uL MTG,
0.22 um i JE4RId I8, 7r3E, 20 CLRAFY,
132 GSH#E# AEMiFRILGSH 30.4mg, H 1mL
T EEZK, 0.22 um i yELIT I8, /03, -20 CIR
15, ML 9 100 mmol/L, 48 A4 100 pL
HTF B 923 A L oul AT MR
14 KWHZE
141 AAREE  AHEERNEZ 20 cm HENR
WA, WA R 10 cm, KJEEZ A 0.5 cm (1
TWIRBEVFAE AR, EA R ET 30 min ik &
HH NI TRV Y TR B V7 AR
1.4.2 A%k OMKENR TR HRE: LE
H 3~6 A1 LU 22 & 1.5 cm $irks4y, 7E D-PBS
Fh P S OB B BRI ALY, EVE T R NS
1 mL AREIE TR, 1 mL VRS2 5T Sk b
SRV, B ISR AR T R 1, 37 °C

WA CE 10 mine BiFR4i WA, W1 b KT
F D-PBS iR 10 fis, MERE TiE gk, EF
EPIROL R LF IR T, 4% IR 1 P3N 0.25 mm
AR, PVA B 045005 37 BB IA A
EFAR LA 10 min, 2 5 BENBE KA
@R S RE T4 URVE: SRR VR J7 1 MR B 4
F 120 pL ¥R B0IT T I B 52 R SRS i, &
VAN HEN 10 ul (0.5 cm) A5 1.

2cm 0.5 em 0.5 em 2cm
R BT Ko pEERNY

Bl 1 0.25 mm A RMAEEE S FE T RER

143 AAEAETEHA  (eMERES hCG JF 12 h IT4G
HHMT . SN APEL, 2P
5s, RIBEAN 37 C/K##F, 1 minFHUH, £
Ta045 R Ky, BIH IR A R, R T IR
IR . OMRIK R T RA, LR
10 pL S IR T (4 108 MR 75 200 ub HTF 5%
FWRZ KM, 37 C, KB %5% CO, Kigs
FPmEE 1 h, @R TAYRA, H 10 puL fa
SFF S TR IRE T (2 107 )R 80 uk HTF 13k
REML, 37 'C, BN %5% CO: Bi 3546 i &
30 min Ji5 AR SR SR BEIG LS 10 pl 353k
TIHERE 2 200 ub HTF (3285 LA, K %4d
5% & 30 min.

144 HRIPZAE(IVE) /D EEEGEDY: 4)/85C57BL/
6J il il fcki LU 51U JE S PMSG, 47 h Jqfikd
MBIV S hCG; 708 152955 30 min JT4R1K
LN I O B 40 i 52 5 4K (COCs) » - o e B H B 0 HHF
OF e R O A, EMAaC AT T 1 mL A
Bl ST 4 OGS am IR, 42 H% i COCs, 71 HTF
REZEhiE T 34, ] 200 pL #6kF COCs #4715 42
TR TS . 4~6 h i A Sk W 5Ok! B /2
YN REAR B 2 1 (1K 1, #6 N M2 B 9% b i vk 5k
W5 IR R e B 42 1 P15 1) KSOM B J3230Hh 15 9%
145 MERGASAE HXO.5 dE 42 ICRAZAA R, RITE, 5
R ES R, R LTS R, BY TR RS R
Jok, BUIFASFEM 0.5 ecm ALIA ), FEMbE F b
FE B S B0 1 S R M o o 11 B S R i O A
FH AR W J [l s, 7E AR R0 S A0BE . HE i O 4 e IR
B, FH L mL v S AR Sk A A I s — )
Z K B UL IR N R R 22 M D) VW ON A N A



148 SR A L LLE PR Laboratory Animal and Comparative Medicine

Apr.2019,39(2)

IERBCT PG U RIE), TS 4 904 B S
Wi, 4h e LA R K BT 7

2 #HR

21 ARBEHEFLRFRRE IVF RIS FEERFEE
DRI SRS T-A IR TR TR, = )n
L5 C57BL/6J it FMfE LGN 199 & 1HEAT IVF, XLk 1
R LR R 20 4 (RS AR ORT IVE IR IR & &
THOL(K 1), H R18S3 mk M-R18S3 JEAT K 114 %
955 LA HTF K5 R AT IVF, 2 41k & 290
Hh 8.4% [ 20.6%, 1 5 75 i K S 1 mmol/L
GSH I HTF AT IVF, 2- 4R & 2 1] 43 i3k
F| 25% M 43.5%, {7H M-R18S3 UH1THs 1414,
955 FHA S 9 1.5 mmol/L GSH [#) HTF 5373 ik
ITIVF, 2- Mk d%k4a 21.4%.
22 BMARIEFEERMLFMERNFELER
M-R18S3 1 A& R IRY L, 73 I vy AR

x1 TEBARREFRR IVF BRERR A BEIER

-4k B X

U VF# (2- A1 HLHL IV E 5 T-50)
R18S3 HTF 8.49%(12/143)
M-R18S3 HTF 20.6%(36/174)
RISS3  1mmol/L GSH+HTF  250%(27/108)
M-RI8S3  1mmol/L GSH+HTF  435%(161/370)
M-RI8S3  15mmol/L GSH+HTF  2149%(9/42)

BERE TR M AT IVF, ik BERS T4 541
ALE TR RS AR, 2- KR & % 1l 41.3%
(3L/75) 4 =1 42 64.2%(36/64) .
23 TRELEBREREIHNRELFHER

FH o 38 B RG TV VR R A HR s £ Bl (1 DO Fol
C57BL/6J 75 5t RMEAf /N BT R TR R
HMIVE, 50K 2)EBR, BT IVF G 2- 41
R & 2% 34%~90%, K4y 2- 41 MU i A A2
ROV, AR AE TR, BAR
40%~57%.

R 2 LMEREIGNRRFRT IVFEIRRABEREEER

IS B 2- AR B H(2- A% IVF B 1-50) ORI AR R (AR S/ B A 2R
Myds8 1S 90.3%(28/31) 40%(8/20)
Sat-1 1S 51.6%(33/64) 50%(3/6)
Trif R 34.0%(17/50) 50%(4/8)
Ella-Cre LA 48.6 %(53/109) 57.1%(4/7)
3 it S E T R0 L 2 A RSE B R A, RATIA

It 45 ke DR 0 5 Yk (AN B S it A R i, R A
BAE) ) C 2 A RFEDT T W R I SE bR, A%
e RPN TT SR Z KA AR O R, IXM 7 (R
LI AL AR 5, [A]IO0) B4 B0t R AL . (R
e UR DR A7 J7 2UnT LA AR IX 283 T, 5 IR IR v 1R A
o, R TR RBRRATE, Pl oA JeBi %
BORAREERS £, I 2N

K TR VRBIRERS T ORAFAEARAIRIR S (-196 °C),
SEAI T IHA, TR IR RENE IR 52
KRS . X —dfEd, hTBER. JEEN
A, K TAREZE RIS EOE T
FET B R BB R BES) M, Fro A LE TR ey 1,
RURKE T 032 R R ARG HAl, N 7%
R %, WAL WIRASR. RIHREE
USRS 1 JE B 5 92055 7 THI 30 AR SR IR T e A

THEIREL AR M 0.25 mm PR S A TR TV R
ESEINMRIAE, AR EC R, HXTaEEk
FRN R oy 5 AR

/N SRR T4 R IGA VR L R18S3, {H &
th T AN T 5 2R 6 ¥4 5 8 4 1) A PR AN [ 130
NOD. FVB. DBA MFAZ/INRA N T2 I8 2-
g0k B R LA # 35%~70%, C57BL/6J.
BALB/c. 129S3/Svim % fh 2 /N ARG -5 95 )
2- YR B FA K 6% A AP, Aszg C57BL/6J
i RN AR TR 2- K & H N 8.4%.
SEESTER, 76 R18S3 VAR ALl b i AN H 4 Ab 71141
WGSH. BEBN. WREHME. BHE, a5
RZ ] DU okl AR IRROR, X TAE
AR 05, R TP & 7= A K = 1)
PEA(ROS), ROS et 40K T B, Btk T
Dhee, PRI LI FRIX LS ROSITY, 2% A1



Apr.2019,39(2)

SIS AN LB Laboratory Animal and Comparative Medicine 149

SR 101, ARFITAE R18S3 VA7 HH I 283k
J& Jy 477 umol/L ) MTG, 2- 4Lk 75 % 111 8.4% T
4 20.6%, XTTRES MTG B &AL IE A <.
AU TAEE R R 188880 T R 50% Aidy, XK
R T4 Mo = 2R e 102, O T kX EER T
FeE ROS M 32 K %6, FEAE M7 2R S 90 5 (MOkE T
HHATUERR AR . 705 RT3 7 Aol i K Vi
VR S0 B O HAT R, (EE 26 R S8 00
7 BB AR B, T RENRS T R IR S, A
WIS 2 7 A TR ARG R s ks 7o k4t
HRIE IWVF A SRS TR T &, AR R mik
FERG TAGRERY, K TR 8RR SR o IVE
Yo R TR AGEMWRE, BE — i n 5
W SR AR TR WO IS, R ROR Tt
17 IVF, C57BL/6J/ 524550 th 41.3% $2 i &
64.2%. GSH & NN —FhE ZE10 N EMEDUEA
Y, A TR T AR A ROS A2 —,
FEQRY R XU A (1) B AL ke 3 38 LA
A ABHFTUE IVE R I 1 mmol/L GSH, 7]
2R R B, IAF) 43.5%. A M TN
MK ROSTERE T G BRI Z 8l 3kAE. T
S N HAT BRI, A TOAE SRS W I
1.5 mmol/L GSH I, SZHj%E FFF 4 21.4%, 1X0]
5 GSH 1 4 2 11 ROS 32Uk T-3kfig A Tk J
IV 5% B B A K .

F4; Jackson 5236 = 4eih,  H AL C57BLIBI K
T SIS RME M /N R Z by 75%12, 30 IEAHIE ST
ST [ 7 A R B K S PR /I BRI Rk T,
TRA TR HUA Ly JLAl CE7BLIGIRY St L P& i /N B
BHTHE TR Wik T IVF G 2- AV R &
N[ LA F] 50%, HBM)GHE FRHAE. X
HHABIF 9 0 it FH 73T AR 49 CB7BLIGJT Sehk RIE
B 71> IR PRl 7 ¥

25 Bk, L M-R18S3 /E AR W, R
FH R SRS T A R VEIAT RS TR, Rk T
S5 W I SRS VIR AT IR %, 4575 1 mmol/L
GSH 1 HTF £8P 2T IVF, X —H AR T]
DAE A C57BL/6J TS Sl RMEM R M AR 73, A

WO W AT TR R IR AL T RCAR K T 7k
S 3k

[1] B47. C57BL/6I/INFURE T4 14 1 Ok T M2 g e R
FFE[D]. MIat: HE st ARk K27, 2008.

[2] Ostermeier GC, Wiles MV, Farley JS, et al. Conserving,
distributing and managing genetically modified mouse lines
by sperm cryopreservation[J]. PLoS One, 2008, 3(7):€2792.

[3] SzteinIM, Farley JS, Mobraaten LE. Invitro fertilization with
cryopreserved inbred mouse sperm[J]. Biol Reprod, 2000,
63(6):1774-1780.

[4] shi X, HuH, J G, et a. Protective effect of sucrose and
antioxidants on cryopreservation of sperm motility and DNA
integrity in C57BL/6 mice[J]. Biopreserv Biobank, 2018,
doi: 10.1089/bi0.2018.0037.

[5] Li MW, ValelungaJM, Kinchen KL, et a. IVF recovery of
mutant mouse lines using sperm cryopreserved with mtg in
cryovialg[J]. Cryo Letters, 2014, 35(2):145-153.

[6] HasegawaA, YonezawaK, OhtaA, et d. Optimization of a
protocol for cryopreservation of mouse spermatozoa using
cryotubes[J]. J Reprod Dev, 2012, 58(1):156-161.

(7] KA L. BRSO R ORAF RIS E[D]. BT VHALAR ARG
KA, 2006.

[8] GadeaJ MollaM, SdlesE, et al. Reduced glutathione content
in human sperm is decreased after cryopreservation: Effect
of the addition of reduced glutathione to the freezing and
thawing extendergJ]. Cryobiology, 2011, 62(1):40-46.

[9] Succu S, Berlinguer F, Pasciu V, et d. Meatonin protectsram
spermatozoa from cryopreservation injuries in a dose-
dependent manner[J]. J Pineal Res, 2011, 50(3):310-318.

[10] Takeo T, Nakagata N. Mouse sperm cryopreservation using
cryoprotectant containing I-glutamine[J]. Cold Spring Harb
Protoc, 2018, 2018(6):t94516.

[11] Taft R. Mouse sperm cryopreservation using cryoprotectant
containing monothioglycerol (MTG)[J]. Cold Spring Harb
Protoc, 2017, 2017(11):t94490.

[12] Sztein IM, Farley JS, Mobraaten LE. In vitro fertilization
with cryopreserved inbred mouse sperm[J]. Biol Reprod,
2000,63(6):1774-1780.

[13] BRAC. DM, Ab st BE= R, 2000.

[14] FKICHE, RDUJL. GSH X ARIMRAERS T 5 T 328 )5
WA RIE LI e[ ] o PR 42, 2018, 48(4):518-527.



150 SEG S LA A Laboratory Animal and Comparative Medicine Apr.2019,39(2)

Sperm Cryopreservation and Recovery of C57BL/6J
Background Genetically Modified Mice

NIU Bo-wen, CHEN Li-xiang, ZHU Meng-min, PENG Xiu-hua, QIN Bo-yin, LI Feng
(Shanghai Public Health Clinical Center, Shanghai 201508, China)

[Abstract] Objective To establish a high-efficiency sperm cryopreservation and in vitro fertilization
(IVF) method on C57BL/6J background gene-modified mice. Methods This study compared the
effects of different methods on sperm cryoprotectant, sperm concentration, treatment after thawing and
IVF medium on 2-cell cleavage rate, and then used technologies developed to cryopreserve and recover
sperm of knockout mouse lines on inbred C57BL/6J backgrounds. Results  Sperm were frozen with
R18S3, which containing 18% gossylose and 3% skimmed milk powder, then thawed for IVF in HTF
medium and their fertility (two-cell cleavage) was 8.4%. Sperm were frozen with M-R18S3, a cryopro-
tective solution that containing 477 umol/L monothioglycerol (MTG) in R18S3 and then IVF in HTF
medium, their fertility (two-cell cleavage) was 20.6%. Sperm cryopreserved in M-R18S3, IVF in HTF
with Immol/L reduced glutathione (GSH), have better | VF rate than when cryopreserved in R18S3 aone
(43.5% vs 25%). High concentration sperm was cryopreserved in M-R18S3, then thawed for IVF in
HTF medium with 1 mmol/L GSH and their fertility (two-cell cleavage) was higher than low concentration
sperm (64.2% vs 43.5%). Sperm from 3 knockout and 1 transgenic mouse lines on C57BL/6J
backgrounds cryopreserved using this techniques were all thawed successfully to obtain IVF fertility
(two-cell cleavage) between 34% and 90%, and after embryo transplantation to get genotypically
confirmed offspring. Conclusion High concentration sperm was frozen in M-R18S3, screened in IVF
drop after thawing, and then IVF in HTF with 1 mmol/LGSH, can be used as an effective method for
sperm preservation and recovery of C57BL/6J background genome-modified mice.

[Key words] Sperm cryopreservation; In vitro fertilization (IVF); Monothioglycerol (MTG);

Glutathione (GSH); C57BL/6J mouse
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Advances on in Vitro Culture of Female Reproductive and
Development Toxicity Based on Animal Welfare

LU Qint, ZHOU Yue-hua!, TANG Hai-fei23, WANG Zhi-wen?3, ZHANG Ting?

(1. Tongren Hospital, Shanghai Jiao Tong University School of Medcine, Shanghai 200336, China;
2. National Population and Family Planning Key Laboratory of Contraceptives Drugs and Devices,
Shanghai Engineering Research Center of Reproductive Health Drug and Devices,
Shanghai Institute of Planned Parenthood Research, Shanghai 200032, China;

3. Department of Bioengineering, Shanghai Institute of Technology, Shanghai 201418, China)

[Abstract] The aim of reproductive and developmental toxicity study is to identify the effects of
exogenous substances on reproductive function and development of mammals by animal experiments,
predicting the potential adverse effects on reproductive cells, pregnancy, pregnancy, delivery, lactation
and other parental reproductive functions, as well as on the development of offspring embryos/fetuses
and postnatal development. The methods of studying the reproductive and developmental toxicity of
whole animal in females have been widely used in the evaluation of reproductive and developmental
toxicity of drugs, food, chemicals and cosmetics. However, its main problems are insensitivity, long
cycle, and large sample size. Especially, as the reproductive function of in vivo experiments is mainly
based on parameters related to reproductive and devel opmental consequences, it is difficult to reveal the
toxic action site and mechanism. Alternative method of female reproductive and developmental toxicol-
ogy refersto any method or procedure which can replace animal experiments whenever possible, reduce
the required number of animal's or optimize and reduce animal suffering in animal experimental program,
especialy in preliminary evaluation of exogenous toxic substances as a powerful complement for animal
experiments. In this paper, the technique and research progress of in vitro culture of female reproductive
developmental toxicity were summarized in this paper, the advancesin vitro culture of female reproduc-
tive toxicity were summarized from cells and tissue culture in femal e reproductive system, embryonic
cells and tissue culture, breast cell culture so as to provide references for the study of in vitro culture of
reproductive and developmental toxicity in females.

[Key words] Female; Reproductive and development toxicity; Animal welfare; In vitro culture
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Research Progress of Rabbit VX2 Tumor Model

MI Jin-xiat?, FANG Zhao-qint
(1. Schooal of Basic Medical Science, 2. Experiment Center for Science and
Technology, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[Abstract]

The rabbit VX2 tumor model is commonly used as a xenograft tumor model in large

animals, which is also widely used in surgical operation, imageology and interventional therapy because
of its body type and easy replication. The methods of establishing rabbit VX2 tumor model include
injection of cell suspension and inoculation of tumor tissue block. The tumor models can be established
differently depending on the site of the transplant. Researchers can select suitable tumor models for their
own purposes. With the popularity of imaging equipment and the application of the emerging local
treatment methods, more and more studies have been conducted using the rabbit VX2 tumor model. This
paper reviewed the source of VX2 cells, biological characteristics, methods of tumor models and

research applications.
[Key words] Rabbit; VX2; Tumor; Model
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