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A New Strategy for Constructing Mouse Models of Complex Diseases:
Semi-cloning Technology Based on Sperm-like Haploid Embryonic

Stem Cells

LAI Suomei'?, DING Yifu?, LI Jinsong*

(1. Shanghai Institute of Biochemistry and Cell Biology, Center for Excellence in Molecular Cell Science,
Chinese Academy of Sciences, Shanghai 200031, China;2. University of Chinese Academy of Sciences, Beijing
100039, China)

Correspondence to: LI Jinsong, E-mail: jsli@sibcb.ac.cn; DING Yifu, E-mail: yfding@sibcbh.ac.cn

[Abstract] The development of haploid genetics has motivated studies on genome evolution and function,
especially the technological advancements in recent years have prompted the birth of culture techniques for
mammalian haploid embryonic stem cells (haESCs). Sperm-like haESCs are novel haESCs derived from
mouse parthenogenetic blastocysts. Sperm-like haESCs only contain paternal genetic material, and their sex
chromosome is the X chromosome. They can self-renew, differentiate, and proliferate in vitro for a long time.
Furthermore, editing single or multiple genes using the CRISPR system is possible for sperm-like haESCs,
which can replace sperms to fertilize oocytes. In contrast to traditional methods for constructing mouse
models, such as pronuclear injection, cytoplasmic injection, and tetraploid complementation, by injecting
sperm-like haESCs after gene editing into oocytes, semi-cloned mice with a definitive genotype can be
obtained efficiently and stably without chimerism, and primary mice can be used for research. The mouse
disease model based on multiple precisely edited genes obtained from sperm-like haESCs can explain the
effect of multiple genes synergistic interaction at the level of biological individuals to completely simulate
various pathological characteristics of complex human diseases that may be affected by multiple genes, and

Oct. 2021, 41(5)

this model facilitates the exploration of novel diagnostic and therapeutic methods.
[Key words] Haploid; Sperm-like haploid embryonic stem cells; CRISPR/Cas9; Mouse disease model
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Figure 1 Genetic modification of sperm-like haploid embryonic stem cells can be transmitted to offspring mice in one

step

3 EREEWmIRERENARASE

FERME /N BB — B R 2
YRR 2 — . 1974 4F Jaenisch &5 B8 B 25 i
40 (SVA0) DNA ST EI/NRBEM N, X
LEIE IR K204 40% v] DLIEH K & HAE 1 2 B AR
R E g s AN IX L S 4 AN [ 28 B R 3 LT
DNA 347 SV40 K5 57 1 DNA 7 51 ki, 45 3R &
TN K2 40% (1) AT /N BRI A8 B RS I B T SVA40
2215 . 1976 4F Jaenisch ¥ X /N R, (A L9 9K 75
(M-MULV) 3% 5% Wi H A= 14 708 BRI N AT 7R 70N B,
WERG (A~8 4B D, Wil BR324 H B 75
SHA MR 5H4/DRBEEAR, HRTEG
RG] SEUR RS B E R TP I IEL R —
o 19804 Gordon %% M0 e &, K B DR 41 S
F/NRIERE 0 JEAZ R, R fE g B Al B 2 B B
IR E BN, AT LR Th s B 2 5 5
B E /N IE 4L . 1981 4F Evans 25 MY B I
g7 /N AR T41 . (embryonic stem cells)
(A SN B IR H R . 1985 4F, Smithies 2 2! £ Iif
LBl P4 it Hpoi i ]9 2 20 58 RO R e N R A

(B, T SOAS S 35 TR 40 F FLAth 5 4

JVR JE - 200 B 14D Ak 4 355 77 R[] 5 R 4 R (1) 1
PR RIS, BT AT U b R
4, T DA B B AR R, DR AR
ik 25 19 50 4F BLHE 2 AR P 21 ST IR T KR
A 81,1987 4 Thomas 45 ™4 15 k4l i, @ I 1A
A MY E 2 T AR T 0N RV AR 40 B P 9
R T RS B R k% B % R B (hypoxanthine
phosphoribosy! transferase, HPRT) J&[A . 1993
- Gu 5E U IR B Cre/LoxP £ 4, KT —
AN B8 1gH A7 58 IH-Epe B B/ B &R JHT.
2009 F Geurts %5 “ ¥4 45 % ZFNs ) DNA B
MRNA B 5 B B4 oK ARG, SR
DRI A R A 25%~100% R IR, I FLIX s 5 AR
AL Rt AL s 25 5 4R . 2010 4 Meyer 25 M7 il
ik ZEN A T /N B2 R OF (0 TR JR A . 2012 4
Doudna [4]BA 5 Charpentier [ BA &1, 1) 14 b
4 CRISPR/Cas9 £ 4t FH T 5: K 20 1) 7 ) g 197
2013 4 Zhang 7 41 ) 1 B & (X F F CRISPR/Cas9
FRGUAE N/ B2 PR P P 905 i R LA s b SR



374 SERGENY S L PSS Laboratory Animal and Comparative Medicine

Oct. 2021, 41(5)

TR E . 2015 4F Zhong &5 ) % CRISPR/
Cas9 Hi R 528 T ARG T4 M5 &, @
o 7 B 025 B AT DARR R e b At B 3R A 2 R A
P a B /N, SEIIL T AN KT R R R 9 1

4 FaEEREM R IRIERA

P g /N BRI AR Y B Ay BRI
HIgm AR IR B . BE g%, RRNAHRBER N IE
FTEARBEA. B KET . ZFN,
TALEN. CRISPR/Cas9%5. TEARAMIEFR IR 7L B
VI, AU DNA BRI G 44 5 PR 2 []
RIFFHFEANE, EaRAEREEH, R
Tl B A1 (AR AR HAR M2 A SR R 4B
WiZBEALRT, B R RS B B R E R
T8I WP ES . BN NN E s
BRI R AT RE, TEAEERNIMUER.
PiggyBac % Ji it 3 it B UIORG Wh ML 1) A 5 L R i
R B, RS BRI DNA E 1], BAA B
FI9E N R . PiggyBac % a4 N FIAL A R FEAS &
] 58 1F], APPERIR IR W SRR DhRe I T Re, RIS
SE B 0 DAV R

ZFN 5 TALEN #6872 — 28 N T4 B i) B 1) 1
WYIEE, H1 DNA &3k 5 PR &1 P9 D) () DNA
DIEI @l &M, ZFN 5 TALEN & 48 1 35 (X 4
B — A SR K . Cas9 S — i H] 5 RNA
(guide RNA, gRNA) 5|5, REfEfl DNA KX
BEWT AR N DI . Cas9 Xt 3 K 41 1 U1) 144 i
5 H #F FI B ) gRNA 2 51 LR 7 1 B 3 )
PAM (NGG) f7 5. CRISPR/Cas 4 5 11 4 48 ft
M8 ) gRNA 0 8 A A Rl HE 5 3 /N F
TALEN F1 ZFN # K [ DNA 52 51 455 He i #4 2 i
F2. FTLL, CRISPR/Cas i A /& H fif S & K 21
A 2 i 1 e o T B

Bk T iR aE ot R H AT 1 1) 4 A2
FERAL, ATHER T LS B R RG BAE B A K 18 A A5 1
WIEMAKT I, AR IER X B T
WSS N AL, HRT, |2 R JRAZE
SF SPGB IERG T ANR A SRR E S
VUREARRMEIX 4 Fh VA oRAL /N R

JEAZ A S 2 B — AN Wl I BH ] oA R0 A e ]
H/NREAR M Tk 2 DNA JE I & o 5

(R 7R S B ZAE IR 5 A% A, VEST Y DNA AT
DA BN R RGO R R, FRRR e s e 4
JEft. BT DNAZBZRENE G BIEFA F, T
AT RE & e R DR 4 DL, Xt R8s — RUE
RN B SRR A AL BE7 L
B, F— T o, FAZESFETUES
PiggyBac Z 4t , MM B 2 48 A J&) PR 75 255 DA 20 1Y)
TTAAN 5. IR —AN RN 2 K g Bk R A
PR Ly, BRI T RES AR F R
R BEHENT, BEREE RN, H
SN 20%~30% 14 J5AX/)N B HE IR DR B 5 4E iR
RAAE G Ja, = T ia ik . T H2
HF AR/ B 338 1R 3 BE IR BAIK, AN 5%~
10% 9, an SRR S — RN B 2 RO 1 i
FERIREE, T B AN [R] )4 B R /N B AR B
b7 CRISPR/Cas9 i A M i, HEHAEGP MY
J5 P A AN SR ff) Cas9 mMRNA FITgRNA, Bl /2
P A H 2617 1) Cas9 & 115 gRNA S &4t 7] LA
M SR DR A T, R ORI ST & T
JERZ I B O R B s %), Cas9 . gRNA #HE N\ 32
FEOP G, R4 BT 7= 25 DNA B XUEE BT 2,
B 5 2> A& A AR R 5 A o 3 $2 18 B ol R YR E 4145
2, AUE ST BENL BRI N BB, R #E
I )8 AR AR R XUBE R 240555 . n SR O B JoR
P S R B 45 T Al A TR UR R I AR B DNA
(Donor), 4l nT AR iz i it AT =,
M SEILN R B8 Fi 7 DX R F sk . B
JR RS AR — IR, T RNRKZ A7
E—ERRERIRE, W H IR A SUSE I TR e
P A AN B S P A RN R RS HE W] BASR TR AR
SE WK 2 45/ B . /1T CRISPR/Cas R 4 2L
KR T gRNA, [RIbZ J 8K, (HEARIN S )
378 = T JE ARG o 9N MRS P v S R RNA 4l A
R BRI R, IR 2w G R & 2R
PAKFE R iR e (E2).

A PR B HR AN 1 20 it 2 TR AL A E R TR 1)
%, 19614, Tarkowski 5 ¥1isifE EAF )\
Y f i BA R RGO IE B A 25, AN RN E
A e e fk, PR SR AR I IR G A2 1 B4R 4 B R
Ja, AT AEIE M A R E AR . 1968 4F
Gardner " {4 G 40 By 56 210 3 VA s o 5145



Oct. 2021, 41(5)

SEIGE 5 LB Laboratory Animal and Comparative Medicine 375

e ANISZRE OIS 3 iR E A (Cas9+gRNA+Donor) 3K AR/ RINiR1E; B oAIEI P AFMER AR TE DY
FEARBENE i S ARG T USRI AR IR S /N R BI& AR C Il 20 + 5 5 AR WG 40 B 5 s SOk A AR i A 1k
/NEHI& 4% . CRISPR/Cas9 4= Fk clustered regularly interspaced short palindromic repeats/it-associated nuclease 9, R li#%
SRR [V o (%) 2 1Bl SC 52 ) 1) B AR G B A TR I 9 B R 9 4 K s ICAHCI 2K Intracytoplasmic AG-haESCs injection,

E1 B ff 4% PR I R 2 A Y A AR o

2 WEEEEIS N RARBM RIS &
Figure 2 Experimental methods for constructing mouse models
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Table 1 Comparison of advantages and disadvantages of different animal experiments for constructing mouse models
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7E: PGC 4:#x primordial germ cells, R JE#AA= 5400 .
3 XK T RS TR B RFRESR N A

Figure 3 Application of sperm-like haploid embryonic stem cells in the construction of disease model
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Figure 1 The flow chart for the accreditation of
laboratory animal institutions
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Table 3 Statistics of non-conformance found in the evaluation of 12 laboratory animal institutions
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[Abstract] Chinese hamsters are experimental animals originally from China. They play an important role

[BE£IE] BZE g RE2E LT BT H (31970513); 111444 seit sh) st L = Ak 557 & 1 H (201605D121019)
MEERIN] =S4k (1987—), L, filt, SEIG T, BF 7075 A N 280500 sh AR . E-mail: 1076584833@qg.com
[EE1EE] REEQ973), &, M, #d%, #1785 R NIEmsh iRl . E-mail: ykdsgh@163.com



Oct. 2021, 41(5)

SEIGE 5 LB Laboratory Animal and Comparative Medicine 393

in experimental research on medicine and biology. They are widely used in life science research, such as
genetics, infectious diseases, tissue culture, especially in animal models and mechanism research, such as
diabetes and oral cancer. This paper reviews the relevant applied studies of Chinese hamsters in disease animal
models since its development, and discusses the advantages and problems associated with the use of these

animals in biomedical research.

[Key words] Chinese hamster; Biomedicine; Animal model
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technological progress and innovation. It is one of the core elements required for country to maintain scientific
and technological leadership and improve international scientific and technological competitiveness. In this
study, the legalization and standardization, major research institutions, scientific research features and
academic achievements, and current opportunities and countermeasures over 40 years of progression of
laboratory animals in Yunnan Province were summarized to provide a reference for the further development of

laboratory animals in China.

[Key words] Yunnan Province; Laboratory animal; Progression of development; Countermeasures
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[Abstract] Objective To observe the dynamic changes of tumor-infiltrating immune cells in tumor-
bearing mice during tumor development. Methods Mouse colon cancer MC38 cells were transplanted
subcutaneously into 24 C57BL/6J mice, and the changes in body mass and tumor size of mice were recorded
once a week after tumor-bearing, The levels of tumor-infiltrating immune cells, including CD45" T cells,
CD3" T cells, CD8" T cells, CD4" T cells, natural killer (NK) cells, dendritic cells, macrophages, M1-type
macrophages, M2-type macrophages, myeloid-derived suppressor cells (MDSCs), mononuclear-like MDSCs
(M-MDSCs), and granulocytic MDSCs (G-MDSCs) were detected by flow cytometry once a week for 4
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weeks. Results As the colon cancer tumor of the mouse grows, total CD45" T cellular level decreased, and
CD8" T cellular level steadily decreased to an irreversible level, but CD4" T cells proportion rapidly increased
at the early stage of the tumor-bearing, quantity of infiltrating cells in the unit volume increased by 8 times,
and T cells of tumor-infiltration almost were CD4" phenotype. The nonspecific immune response level
represented by NK cells continued to decline, but the dendritic cells continued to accumulate in the tumor. The
immunosuppressive action was further enhanced through the activation of arginase-1 (ARG1) and inducible
nitric oxide synthetase (iNOS). Macrophage infiltration levels showed no significant change, but the gliding
speed for the quantity of infiltrating type- I macrophages was obviously higher than that of type- II
macrophages. The proportion of MDSCs per unit volume showed no decreasing trend, and the cells continued
to accumulate in the tumor. G-MDSC infiltration level showed a steady decrease, while M-MDSC infiltration
level showed an increasing trend, the proportion of M-MDSCs were higher than that of G-MDSCs.
Conclusion  After transplanting MC38 colon cancer cells in mice, the level of immune cell infiltration in the
tumor tissue declined, tumor immunology gradually became dominat, thus promoting the development of
colon cancer. The Th1/Th2 drift occurred in the tumor. Specific and nonspecific immune response levels were
significantly decreased on an average, and the infiltrating monocytes and granulocytes were mainly Ly6C".
Tumor-associated dendritic cells and macrophages play an important immunosuppressive role. CD4'T cells

Oct. 2021, 41(5)

and M-MDSCs might be the key for promoting tumor immunity.
[Key words] Colon cancer; Tumor-infiltrating immune cells; Tumor immune microenvironment; Mice
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Figure 1 Variations in tumor growth curves and immune cell infiltration
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Figure 3 Variations of the infiltrating natural killer (NK) cells and dendritic cells (DCs) in the tumor
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angiogenesis in atherosclerotic plaques via endothelium-mesenchymal transition (End-MT). Methods
Mouse brain-derived endothelial cells (Bend.3) and aortas from male mice were divided into the following
groups: control (10 ng/mL TNF-«), CD137-activated (10 ng/mL TNF-« + 5 mg/L CD137L agonist antibody),
and CD137-inhibited (pretreated with 200 nmol/L IWR-1 for 30 min + 10 ng/mL TNF-a + 5 mg/L CD137L
agonist antibody) groups. CD137L agonist antibody was used to activate CD137-CD137L signaling.
Fluorescent quantitative PCR was used to determine the expression of CD31, vascular endothelial cadherin
(VE-cadherin), fibroblast-specific protein-1F (FSP-1), Wnt, and o« -smooth muscle actin (a -SMA) at the
mRNA level. Western blotting was used to determine the expression of CD31, VE-cadherin, FSP-1, Wnt, and
«-SMA at the protein level. A Transwell assay was used to observe the migration ability of endothelial cells.
Matrigel tube formation ability of endothelial cells and mouse aortic ring angiogenesis assay were tested to
detect the ability of angiogenesis. Results The expressions of CD31 and VE-cadherin at the mRNA levels in
endothelial cells were significantly lower in the CD137-activated group than those in the control group, while
the expression was significantly downregulated in the CD137-inhibited group. The expressions of FSP-1, Wnt,
and a-SMA were opposite (all P < 0.05). The expressions of CD31 and VE-cadherin proteins in endothelial
cells were significantly higher in the CD137-activated group than those in the control group, while the
expression was significantly downregulated in the CD137 inhibited group. The expressions of FSP-1, Wnt,
and a-SMA were opposite (all P < 0.05). Migration cell number was markably higher in the CD137-activated
group than that in the control group, while it was significantly lower in the CD137-inhibited group than that in
the control group (P < 0.05). The values of the formation of the tube length (P < 0.05) and branch number
(P < 0.05) were both significantly higher in the CD137-activated group than those in the control group, while
these values were significantly lower in the CD137-inhibited group than those in the control group (P < 0.05).
The number of microvessel outgrowths in the aortic rings was dramatically increased in the CD137-activated
group than that in the control group, while it was reduced in the CD137-inhibited group (P < 0.05).
Conclusion CD137-CD137L signaling can promote cardio-cerebral angiogenesis in atherosclerotic plaques
by activating End-MT.

[Key words] Atherosclerosis; Angiogenesis; Endothelium-mesenchymal transition; CD137; Wnt; Mice
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Table 1 Primer sequences for quantitative real-time PCR

H N A B 51915 74K /Mbp
CD31 _E##:5- CTCCCAGAACATGGATGTGGAGTA-3' 112
T :5- GTGCATCTGCCTTGGCTGTC-3'
VE-Cadherin _Fi#:5-TGCTCCTACTGTTTCTACG -3' 11
R :5-CTTCTCCACCTCCCTCTT -3
FSP-1 _F##:5-GTCCACCTTCCACAAATACT-3' 118
T :5-TTCGTCTGTCCTTCTCCC-3
whnt _E##:5-CAGGAGCCACGAGTTTGGATGTT -3 o
T :5-GATTGGGTTGGGTTGGAGGT -3'
a-SMA _Ei#:5-AGCCAGTCGCCATCAGGAAC -3' 90
T :5-CCGGAGCCATTGTCACACAC -3'
GAPDH EJi#:5-TTCAACGGCACAGTCAAGG-3 114

i :5'-CTCAGCACCAGCATCACC-3'

VE:CD31 2 W i gl fuds E¥) 2 — s VE-Cadherin NI N 52 4B ES 25 5 1 s a-SMA A WLEN K ) o, FSP-1 4 AR 4T 4 41 i e 5=
PR H-1; Wt R %7 Bl A A 5105 543 F s GAPDH N N S 3L A
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HMUESFE . o-SMARINBIEE o, FSP-1 R4 T 14 8 -1 WntA L RSS9+ ABXRIAKT

B H 1 mRNA 54 2 GAPDH R FEME 2 Lk SxtiR4LELEs, "P<<0.05; 5 CD137 fildi b, “P<<0.05; n=3, x + s.
E1 /AN E M R 4B & CD31, VE-Cadherin, FSP-1,a-SMA, Wnt mRNA & & B Fik 7K EELE

Figure 1 Comparison of the expression of CD31, VE-cadherin, FSP-1, a-SMA, Wnt at the mRNA and protein levels in

cardio-cerebral endothelial cells in the three groups
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Figure 2 Comparison of the migration and tube formation abilities of cardio-cerebral endothelial cells as well as the

angiogenesis ability of mouse aortic rings in the three groups (the scale is 100 pm)
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Effects of Pharyngeal Refreshing Pills on Immune Cell Subsets and

NF-kB Signaling Pathway in Chronic Pharyngitis
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[Abstract] Objective To explore the effect and mechanism of pharyngeal refreshing pills on an animal
model of chronic pharyngitis. Methods A total of 42 healthy New Zealand white rabbits were randomly
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divided into seven groups: control, model, manyanshuning granules (9 g/kg), pharyngeal refreshing pills at
low- (0.025 g/kg), medium- (0.05 g/kg), high- (0.1 g/kg) doses, and atomization (0.025 g/kg) groups. Animal
models of chronic pharyngitis were established by chemical stimulation in all rabbits except the control group.
From the second day after successful modeling, the five treatment groups were administered with
manyanshuning granules and different doses of pharyngeal refreshing pills every day, while the control and
model groups were fed with white sugar (0.025 g/kg) for 7 days. From the third day after successful modeling,
the local condition of the pharyngeal wall of each rabbit was observed every day. Blood samples were
collected at the end of drug administration and examined. Histopathological changes in the pharyngeal wall
mucosa were examined by hematoxylin-eosin staining, and the levels of CD3*, CD4", and CD8" were detected
by flow cytometry. The levels of interleukin-6 (IL-6), IL-1, tumor necrosis factor- o (TNF-«), C-reactive
protein (CRP), and total antioxidant capacity (T-AOC) in serum were detected by enzyme-linked
immunosorbent assay (ELISA). Western blotting was used to detect the expression of IL-6, IL-1, TNF-«,
nuclear factor-kappa B (NF-kB) p65 and NF-«B inhibitor (IxB-«) at the protein level in the pharyngeal wall
mucosa. qRT-PCR was used to detect NF- kB p65 and IkB- o mRNA expression in the pharyngeal wall
mucosa. Results Compared with the control group, the pathological tissues of the posterior pharyngeal
mucosa of rabbits with chronic pharyngitis were significantly damaged; the levels of CD3", CD4", CD4"/
CD8", and T-AOC were significantly decreased, while the levels of CD8", IL-6, IL-1, TNF-a, CRP, NF-xB
p65, and IkB-a were significantly increased (all P < 0.01). Compared with the model group, the pathological
injury of pharyngitis could be alleviated to different degrees in the treatment group; the levels of CD3", CD4",
CD4*/CD8", and T-AOC in the pharyngeal refreshing pills at high dose and atomization groups were
significantly increased, while the levels of CD8", IL-6, IL-1, TNF-«, CRP, NF-kB p65, and IkB-«a were
significantly decreased (all P < 0.05). The effect of high-dose pharyngeal refreshing pill administration was
better than that of low-dose and middle-dose pharyngeal refreshing pills, and manyanshuning granules.
Conclusion  The pharyngeal refreshing pills can significantly improve the inflammatory index of chronic
pharyngitis, reduce pathological injury, affect the expression of NF-kB signaling pathway-related factors, and
the effect of atomization dose is more obvious.

[Key words] Chronic pharyngitis; Manyanshuning granules; Pharyngeal refreshing pills; Rabbit
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VR4 M % R & 1x10° S 48 Me/mb,  H
FACSCalibur it =X 4 it 4% & Wl CD3* . CD4* .
CDS 4L AT &5 4 bk, 1155 CD4*/CD8 A -

ELISA 57 &l 52 17 1IL-6+ 1L-1. TNF-a.
CRP. T-AOC/KF¥, HEpRi/ BRIt T.
1.9 FEEARENEEREN

PR M BE R A AR EAE A, AT
10%SDS-PAGE % FLEK » H4 H 18 11 2k 7 3% BN
% PVDF i, FH 5% B g Wk B 5, 3 mlinA
— PL IL-6. IL-1. TNF-a. NF-«B p65. IkB-«
(¥9¥21 : 500 k) FlB-actin, 4 °CHR¥% & it
W, TBSTHS3 K. EMA—PL, =EFE1h,
TBST ¥k 3%, M BN ECL k2% R ik 1 .
I PVDF, b2 Rk R4 I A Ja AT G R
£, HPss 1 A{E R FH Quantity One %1 KI5
BAE AT, LLE RS S B-actin 25715 1 AL A LE
18 S We & PE IL-6. IL-1. TNF-o. NF-«B p65.
IkB-o AR FRIE KT o
1.10 SERPRJEEE PCRIZEKM

MR 2H 23 RNA 42 B 771 25 150 BH i HCTA e B
B H 218 RNA, R ¥ 5% A L cDNA. K H
SYBR Green 1 real-time PCR J5 ¥ il mRNA [
X FRIAR, B-actinfE NS . NF-kB p65 L
51 ¥ 7 %1~ 5'-GGCAGCACTCCTTATCAAC-3,
T 5758 5'-GGTGTCGTCCC-ATCGTAG-
3 IkB-a b i 51 ¥ 7 5 5 5'-CATGAAG-
AGAAGACACTGACCATGGAA-3’ , Nilf 5l ¥
F¥ % 4 5'-TGGATAGAGGCTAAGTGTAGACA-
CG-3'; B-actin L3519 7 %11 5'-ATGGATGAC

GATATCGCTGC-3', T W% 5l ¥ /¥ %l A 5'-
CTTCTGACCCATACCCACCA-3'. ] Szt & &
PCR {3 #E4T S 5% % 78 f PCR A&, PCR J V4%
f: 95 °CHIAL M 3 min); 94 °CAEPE10s, 55 °C
iB-k10s, 72°C#Ef155s, 40 Mg . id 3% Ct
B, FFR A 272909 43 A1 MR ik B 36 15 2H 23 vh NIF-
kB p65. 1kB-a mRNA X} R 1E 7K
111 ZtEREE

K H SPSS 20.0 #AF AT G ik 73 A SEEG A
W lha + s Ron. AR TORHLRECR FH R H
KI5 2o N, 4189 P LR LSD-t A 56 43
Bro PAP<0.05F%/RZEFEARIMFHE L.

2 “#R

21 FHHERE—RIER

BRI 3R, KB Ar 5K B T H RS+
Z\ POKI RIS PR IE 2 . EINHEE
MR 8 52 AL 7 0 B A ek P S O s v S A T
Jes ORI E H s Eei15d s,
IRSEREINEA . Con 2SI EIA W H .
22 FBHERGIREMGEEFRNRIEHAFZINE

HE Jete g R (R1. 1D TR, CondiM

&1 OB TREAIETT ERRRIGEREHRERREE SR
Table 1 Grading degree of laryngopharyngeal mucosa
lesions of rabbits after treatment with pharyngeal
refreshing pills

(n)
o R R0 TS AR R P 4 2R
- + ++ +++ o+t
Con 6
CP - 1 1 4
CP+MYS - 3 1 2
CP+Pha L - 3 2 1
CP+Pha M 1 4 1
CP+PhaH 2 3 1
CP+Pha A 4 2

VE:Con A% A4 ; CP AR ; CP+MY'S e /™ &7 A7 175
| WH L 40 ; CP+Pha L WA 37 3 11125 3 AL 7 41 ; CP+
Pha M S 37 € 115 AL 771 i 2H s CP+Pha H NI 7.3 11
B AL R 4 CP+Pha A R 3T 3% 1A i AL E AL A
SN IEH G5 R s+ SRR TR I, 98 B 5 ++ WAL 98 =)
PR, 5 T SR T I 5 +++ R WA 358 48 RE 98, b 7 R AT 98
s+ IR SIE SRS, bR FATRIAE . 416 HH
[ =L
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vE: Con A AH; CPONEIAIA; CP+MYS g ™ &7 A7 i R M MUk 2 ; CP+Pha L WA N7 3% 11 5 v MUK 4H; CP+
Pha M WA 7. 8¢ O i AL 57 41 CP+Pha H WM 7 38 & AL sl a2l CP+Pha A NWESZ 3 D& AL E L. AN

HE %Lt (100%); BAYHEZ4ta (400%).

1 AZEMRTRREREREEARFREF LT
Figure 1 Pathological examination of the posterior pharyngeal wall mucosa of rabbits under a light microscope

W BE R RS2 2R WL AR s CPZH R I ) 4 g
WA, HIGA TR RIEIR R, diiHs BN
HEL, FMEAENEZ RSN, FAZ %%
AN, A RMIRE, JRER, 4
A M v I 0 A T A 2N s CP+MYS ZH
RS e, VBN, R E A 2
UARSSRESS a1 obiai N B v G P e e
i L ;. CP+Pha L 411 CP+Pha M 5 28 3 A
FHIF, FhE E R E A Re B, R b R 40 e
RIRFE, W WHRZ S WEZL. 0 R AR IR0
R L, EERE R ZH 58 1 S 7 B SRR

CP+Pha H 1 CP+Pha A #H 1) 25 5L 4 #H [
WER 58 2 B 2 THT b Rz 20 2K L B S A0 1 R 4% M
A, BN IR R AR, B N2
JNUZ ¥ A WL S #E AR 1k . 55 4h, CP+Pha H
F11 CP+Pha A ZH K ik s A8 A% IR Yol i T A Y 4H
23 KRG IMKCD3 . CD4 , CD8 , CD4'/
CD8*7k

WA RIS R (k2 EoR: 5 Con
L%, CP#lCD3". CD4*. CD4'/CD8"4H i fir
5 T4 HE BB PR, CD8 YT 5 4 Ee B R T
B (P<0.0D); SRS, CP+PhaM. CP+
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Pha H Fl1 CP+Pha A 4111) CD3". CD4*4H i fir 5
5y LL A1 CD4*/CD8 LU AE 3 B 2. Tt =1, CD84H i
R PRI (P<<0.05).
24 BUYHRGKRME IL-6.I1L-1, TNF-a. CRP, T-
AOC 7K

ELISAVER IS R (%3) Bix: HCondl
Eb#, CP4LIL-6. IL-1. TNF-a. CRP/KFH] &
Ft &, T-AOC /K-FHH & £k (P<<0.01); 5CP
ML, CP+PhaH4 & CP+Pha AZiIL-6. IL-1.
TNF-a. CRPIK-V-HI R [EMK, T-AOC 7K~V & T+
& (P<<0.05).

25 FBHERBMWEMREEFIE IL-6.1L-1, TNF-a,
NF-kB p65. IkB-a 7K F

EAREPIERNER (B2 Bx: CPA
) IL-6. IL-1. TNF-a. NF-kB p65. IkB-a 7K
WConHMEF®E, ZRAESIFENL P
0.01); 5 CP4ltt#, CP+Pha H4lf1CP+Pha A
A IL-6. IL-1. TNF-a. NF-kB p65. IkB-a 7K
SPHRRPEG, ZERA SRR L (P<0.0D).
2.6 & 4H 3 % WE R BE &4 B NF-xB p65. 1kB-a
MRNA 7k

SER 7 6 E B PCRAG I 45 - (R 4) Bon:

*2 AR RIMK CD3'.\CD4*.CD8",CD4'/CD8" 7K - EL 5%
Table 2 Levels of CD3*, CD4*, CD8', and CD4'/CD8'in the blood of rabbits in each group

(%, x + s, N=6)

! CD3* CD4* CD8* CD4/CD8*
Con 73.87+4.15 56.89+1.98 9.71+1.47 5.95+0.91
CP 44.81+3.69™ 39.05+2.26 ” 33.97+3.20™ 1.15+0.05™
CP+MYS 52.63+2.20™* 51.10+6.25% 32.18+5.82™ 1.61+0.20"
CP+Pha L 53.73+2.68™* 44.36+3.41 24.34+3.75"* 1.87+0.43"
CP+Pha M 65.90+3.31" 48.87+6.38™ 19.09+3.98"* 2.65+0.74"#
CP+PhaH 71.12+3.89% 55.96+0.94% 13.04+2.10* 4.37+0.757%
CP+Pha A 72.83+4.04" 56.38+4.42" 11.18+1.20" 5.06+0.34
F value 43.319 8.018 25.350 32.570

P value <0.001 0.001 <0.001 <0.001

VE:Con A= 4L CP ORI ; CP+MY'S Jfics ™ &7 7355 M A1) W ikar 21 ; CP+Pha L WA 37 8% 11353 AL 77 2 41 ; CP+Pha M
RNE ST € 15 4% LR 7 21 s CP+Pha H MM 37 81 115 AL s R e 4 s CP+Pha A NI S S i s b . HAHA ST A
L LE#E,"P<0.01,"P<0.05; ¥4 97 41 S5  4H Lh % , #P<0.01,P<0.05.

3 BARGRMBIL-6.1L-1. TNF-a.CRP, T-AOC /K FLL 5

Table 3 Levels of IL-6, IL-1, TNF-a, CRP, and T-AOC in the serum of rabbits in each group

(x + 5,n=6)
A IL-6 IL-1 TNF-a CRP T-AOC/

- pl(pgemL ™) pl(pgemL™™) pl(pgemL™) pl(ngemL™) (UemL™
Con 52.02+0.78 27.02+2.64 66.84+0.44 87.75+0.97 16.74+0.42
CP 59.43+0.83" 34.93+2.17" 73.04+2.65™ 95.74+0.71" 13.47+1.37"
CP+MYS 55.50+1.24 30.91+3.71 72.34+1.78" 90.60+4.21* 14.92+0.80"
CP+Pha L 55.36+3.54* 30.57+1.85 72.96+1.23™ 90.95+3.15* 14.54+0.44"
CP+Pha M 54.99+3.70% 29.99+3.41% 69.98+2.43 90.71+1.04* 15.31+1.03"
CP+Pha H 53.14+2.36% 28.37+3.49" 68.79+3.34* 89.85+1.06" 15.76+1.32"*
CP+Pha A 52.46+1.62* 26.55+0.94" 67.76+1.96" 89.46+1.07* 15.89+0.58"
F value 3.591 3.167 4.224 3.932 3.868
P value 0.023 0.035 0.012 0.016 0.017

VE: Con s 14 s CP 9 R 2H s CP+MY'S Jy i F &7 A7 v e ) WA i ksr 2H s CP+Pha L 9 WA 37 3% 1155 MUK A 2= 4H s CP+Pha M
MR ST 1 3 AL R R 2 s CP+Pha H 9 HE 37 38 1134 AL = ) & 28 ; CP+Pha A M7 38 1 S st i, Hpd 50
H %, "P<0.01,"P<0.05; ¥ )7 2H 5 B 4 L ¢, #P<0.01,%P<0.05.
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e ConZ F4; CPAREIMIZ; CP+MYS Jyfe ™ &7y i A WML 4L ; CP+Pha L MASL3& L& ALRFI &4 CP+
Pha M M L9 H & i AL FFI 20 CP+Pha H MR 3 1530 AL si7fl 2 CP+Pha AAMRSL I S AL s . Hofx
57 AR, "P<0.01, "P<0.05; ¥RyTHL I LEL, "P<0.01, "P<0.05.
& 2 SHR R IEMREFHEE 1L-6, IL-1. TNF-a.NF-kB p65. IkB-o A &KX
Figure 2 Expression of IL-6, IL-1, TNF-a, NF-kB p65, and IkB-a at the protein level in the pharyngeal mucosa of

rabbits in each group

T4 BARREMZEIFEE NF-kB p65. IkB mRNA 7K F L
")
Table 4 Expression of NF-kB p65 and IkB at the mRNA
level in the posterior pharyngeal wall mucosa of
rabbits in each group

(x +5,n=6)
il NF-«xB p65 IkB-a
Con 1.00£0.09 1.00£0.05
CP 1.78+0.24" 1.93+0.03"
CP+MYS 1.69+0.07" 1.65+0.12"*
CP+Pha L 1.73+0.05™ 1.66+0.317
CP+Pha M 1.48+0.097* 1.59+0.05™*
CP+PhaH 1.40+0.25™* 1.48+0.12"*
CP+Pha A 1.21+0.10* 1.07+0.03*
F value 11.356 18.071
P value <0.001 <0.001

W Con N7 4L CPONMRALA; CP+MYS Mg ™ &7 i
75 W WA R 4 s CP+Pha L 9 WA 37 3 11457 3 LA 77
#1; CP+Pha M WM 73 M5 AL 7 & 41; CP+PhaH
SN ST 3 13 Fu s R B 4 CP+Pha A 9 373 11453k
HEMA . HeHE5aEAHEE, “P<0.01, 'P<0.05; A
JTH ST L, #P<0.01, *P<0.05.

5 Con 41 tb#;, CP 40 NF-kB p65. IkB-a mRNA
KR, ZRASIFE L (P<0.0D);
5 CP 4 tb#:, CP+Pha H 41 f1 CP+Pha A 41 NF-
kB p65. 1kB-a MRNA ZKF B 5 FEAIG, 2257 H 5t
iR L (P<0.0D).
3 whe

AN RAETEI R K TAEE K2 38 CP
RIRFEIGIN. HAT, EATHAGIT CPHEE
Tik e BHUR L, SRR I L CP AR A
/R CPAHAL, 5 A CP 3 Wt B4 (1) £ 1) 2 s
fiE o MR ST FE T R AL 3 B A O A
AR IR R S, DARORARUK L i
o AT, R AW R e R Y. 58
1R I ST T AL R AR T A PR Al
PEIR 28, R BIEE 7 25 AL NV IT A AT . 18
EY A7 W R R RORL A] R T S R AR e Bk A
9o MHME AR T PSR U S SRR AT, IR
PRI7 2080 &, ATAE S BE 6 B 25 2. H ik,
ARSI ST CP R B B, e FH WA 37 3R 1 5 v
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FFFAEA, DS CP IS fEIRIT 26 . 45
BEIR: 5 CPHEAIA LA, WA FE 5 RS
T FUH K G M B b ahf i e e, HEF B
W, A L R R T IR R R R A .
A, B ST E 3 AL R S 55 1 2H 5K R TR R
F R ALK W B R R, TR K
WUZ A4 WL S AR Ak . iR el R, W ST
&1 T ML BB DBl A P TR 28 5K S W 50 28 B 2 25
PR, RMAEIEHERE, TTREXS CP RFEN A
EH .

P 1 MR 4 RE A RS R I A 1 I BB Y, 24
RAER T AT RIERE, WifiiE TNF-a. IL-6
. TNF-o 2 B Tibk 4R b i i IRl 7, 4B
VIR 2z, A2 5 H A A T A AE
s ERMERMHRERZEMER . 1L-6 2 et
YEANBE . VEAL T 4B W AN IR 7, R Tk
RIF, ARG 51 R 9 M s B R g 3 28 M S B
FH G S BB 1A B B 4 i 3T ARk 1 R
E B A, TR A R T AR A B T
YT RN T 2400, CDA™YE 2 R HUAE K59
BE AHER B RE T LR S T Re g 5, T CD8”
WA RSHIIRIE R B 1 RE ) A
ThRESZ BIF0] (), NS 2% 58 2 I R
tH, CD3'. CD4'. CD4'/CD8"f{] [k n] Hl % B 41
PRI, AT R AR s, FBRERER
EYIFMT S TR, RS I E e, ARHE T
RN SEA4WE, B4 CD3T. CD4',
CD4'/CD8 /K-, B PG WA SZ 3 1 33 AL s
A & K % AL 4 CD8' K P B BRIk, CD3'.
CD4'. CD4'/CD8" /KV-Bl .t . iXuesh JLioR
MR 7 3R 145 ¥R R T 2 40 ST, 3 17 35 e
R

NF-kB 15 5 % 5 1 4% 0K & 98 M 4 B EX 5 11
YIRS, TS5 RN AR EE X R
PE TSR A . CAIATIESE, RIEBOE
1) NF-kB 18 5 1«B 5 R A 45 6 i 0 15 M 41 i
RE VAR, M ZIM AR5 S (W TNF-
a. IL-6. IL-1) - FHIB M, NF-xB p65 5
1B 43 B B8 NF-B {5 5 0 B G, 1555 K&
KRR TR, RIEHEFGRBER™. #RE
N, PR B T B S ) NF-wB VAL

IkB-ou JE PRI RAR /NG, i 38 7 7 A A< T i A R
I TEAL /)N BRAL I 98 A s 7 50T HE 2L B I gk
B, RE TR VR A M S RV o WA/, LG
IQE 7K P B At %6 M S B2 (1 41 i Rl 7R IA A BT F
B, B NF-kB 7 SE A8 R 28 P e B A e 31 2
FLRATER . e SR Y WiEd B s K
P, B 4K R B A NF-kB e 20k Al {12 6
K7 TNF-a IL-6 K& T, A TNF-afENZ
DiRe RYEAEMIR 1, RES 0 P23 2k e 4
PR G el o itV TN bl AR A S o
FaE REEIR, NF-«B AR 2 Fh 98 R 7R 1E,
[ B -, 52 AH G 28 1 DR R Sl s A AR s R MR 2K
I — TR )

CPAMIZIE . RN A&k H L BB &
PERR L, 98 1 RN it F2 BE 4% 380% NF-xB p65,
SRS I NF-kB p65 A % 38 i — Le i f PR 7 (dn
IL-18. TNF-o) Fl—2EZ5FH K1 (1 VCAM-1,
ICAM-1) HJFRIA, i M SN 2 7= A= v 1 4
0741 VIR 250 OB R A L, 5 ARG R 2R ) ¢
PRI B R, PUARAE R — AR AT e 2
1) NF-xB [0, AT FRAR 28 14 45 B4 1) 7K
Fo AWFAEIR, SR AAE, BIRA L1,
IL-6. TNF-a. CRP A J NF-kB p65. 1kB-a £
H T mRNA Rk B & FH i, T-AOC K ik B i [%
I TP 7 3R T 5 AL B A 2R v R 2 -1
IL-6. TNF-a. CRP %% & NF-kB p65. IkB-a %
FI AT MRNA 04 0 A IXLeiF 50 45 AR
MR 37 3 115 ¥ R AT A R 1) NF-k B 28 1 38 % 1
FAR RN 73Rk, SR RPUERE 1, AT
) P A R 8 110 8 M Y o

gx BRIk, WA NI A B R
K IEoR B, AT NF-«B A5 S8 Es, A2
SR AR MR 28 SR o

EEPEE
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SENEZSME-BEREM KR FEHAF
PPARs R RIZEFEEBEZMMPIKE

MR, HRTHE, BER, AR, F &, FRR
(1. KEXFWET LERAES TS, K 116001; 2. ki#E K5, ki 116001)

[FEE] Br  Hitd S e kg 78 4 5E % /& (peroxisome proliferator-activated receptors, PPARS)
£ % ®IE % A/E (polycystic ovarian syndrome, PCOS) HfE & E MM ARER FEHA A F R ¥ £k
S5k G ERRARR . FiE K40 R SD A RN 4 IE% X A PCOS-H & R MM A, X
J B & &+ Ak E AR % % (human chorionic gonadotrophin, hCG) ¥ T v &f i 2 i A & PCOS- &
BERAER, TENBAFHEEEED A (BI0.9%NaCIER) . A ELISAR N A A R E %
BEAZEOENTE, ATEBRSERAEH. BARFEHLTHER €, REAS T ELN
PPARs & A KF, & & JfET i %4 I PPARs. J& & & % /KR4 Cinsulin receptor substrate, IRS). # %
¥ #£ 32 & A1 4 (glucose transporter 4, GLUT-4) i & % # £ K F-1 Cinsulin like growth factor-1,
IGF-1) % &Bkis, R HAUARMFZERLG R, SEMBERRSRGZTINEEEEZSTE
HARAE (P<005., FTEALAHELE#R T, EFHBAARTEALHAEY, EAAARTEAN
BHIAAERENEAEREE, REZ/D, BREHER D, #FI0RE. 2RHRMMF BT, PPARSH
3#k L& PPARa. PPARB % PPARy £ A R 7B A4+ 4 &ik, A 4 PPARa #7 PPARYy # % 3£ T 1
(P<0.05), PPARBEF A Kk k£ F LA FEX (P>0.05. ZEHRHFLELMNER TR, HA
AARTFELHYLPPARa. PPARy. IRSHAIGLUT-4 8y ks £ (X FIE¥ B4 (P<0.05), TIGF-1%
i TIE#H A EAE (P<005). 4518 #EPCOS-fk & #MA AR TELRFIRS, GLUT-4 %15 T A,
MIGF-1&#% F#, EXAETEAREBHFERS XK, ¥ 6 5PCOS AR T E AL PPARa,
PPARy & i T AE X,

[K IR ot EAY BRI YIBE 21, ZRINEEREIE; BB ERIhL;  FE44L KR
[FRES#S] Q95-33; R711.75 [XEHARER]A [XE4S] 1674-5817(2021)05-0435-08

Relationship Between the Abnormal Expression of PPARs and Insulin
Resistance in Uterus of Rats with Polycystic Ovary Syndrome and

Insulin Resistance

WEI Weit, CHEN Yihua!, ZHANG Xiuzhi!, LENG Yifu?, LI Chun?, YIN Tianxiao®

(1. Reproductive Medicine Center, Affiliated Zhongshan Hospital of Dalian University, Dalian 116001, China;
2. Dalian University, Dalian 116001, China)

Correspondence to: CHEN Yihua, E-mail: yihua5297@163.com

[Abstract] Objective To investigate the relationship between abnormal expression of peroxisome
proliferator-activated receptors (PPARs) and insulin resistance in the uterine tissues of rats with polycystic
ovary syndrome and insulin resistance (PCOS-IR). Methods Forty female SD rats were randomly divided
into normal control and PCOS-IR model groups. PCOS-IR models were established by subcutaneous injection
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of insulin and human chorionic gonadotropin (INS+hCG) method, and rats in the normal control group were
injected with equal amounts of normal saline. Fasting insulin (FINS) and fasting plasma glucose (FPG) levels
were measured by enzyme-linked immunosorbent assay (ELISA), and the insulin resistance index (HOMA-IR)
was calculated. Uterine tissues of rats were stained with hematoxylin-eosin (HE), PPARs were detected by
immunohistochemistry, and the expressions of PPARs, insulin receptors (IRS), glucose transporter 4 (GLUT-4),
and insulin-like growth factor-1 (IGF-1) were detected by Western blotting. Results ~ FPG and FINS levels
and HOMA-IR in the model group were significantly higher than those in the normal control group (P < 0.05).
HE staining of uterine tissues showed that the endometrium of the normal control group was normal, and the
endometrium of the model group showed different degrees of proliferative changes, the glandular cavity
became smaller, the number of glands decreased, and the arrangement was loose. Immunohistochemistry
showed that three subtypes of PPARs (PPAR«, PPARB, and PPARY) were expressed in the rat uterus. The
expression of PPARa and PPARY in the rat uterus was down-regulated in the model group (P < 0.05), and
there was no significant difference in the expression of PPARB between the two groups (P > 0.05). Western
blotting results showed that the expression of PPAR«, PPARYy, IRS, and GLUT-4 in the rat uterus of the model
group was significantly lower than that of the normal control group (P < 0.05), while the expression of IGF-1
was higher than that of the normal control group (P < 0.05). Conclusion The expression of IRS and GLUT-4
is down-regulated and the expression of IGF-1 is up-regulated in the uterine tissue of PCOS-IR rats. The
existence of IR is confirmed in the uterine tissue of PCOS-IR rats, and it may be related to the down-
regulation of PPAR« and PPARy expression in the uterine tissues.

[Key words] Peroxisomal proliferator-activated receptors; Polycystic ovary syndrome; Insulin resistance;
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Table 1 Comparison of serum fasting insulin and fasting plasma glucose levels and insulin resistance index in rats
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Figure 1 HE staining (x100) and immunohistochemistry staining of rat uterine tissues (x200)

ETEHRAFRRETHE, HIEFEXRAKERAMLL
EFH S 1T L (P<<0.05); PPARP TEM 41
ZIEMEFEER LG %2 X (P>005 K
1, &2,
24 FTRRENTER

R ZH K B 7 5 20 4 PPARa. PPARY.
IRS FIGLUT-43&iA N, IGF-1%ik i, S51E%
WIRARKR B ZRES ¥R L (P<0.05.
PPARB IR IETE WA B LR ZEEZR (P>
0.05, K2,

F*2 KR FEALE SR AEEMAIESZ A (PPAR)
R EELLR

Table 2 Comparison of average absorbance value of
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Figure 2 Comparison of relative expression of various proteins in rat uterine tissues
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[Abstract] Appropriate biosafety management is a critical component of the successful operation of

laboratory animal facilities. Standardizing the management of laboratory animal facilities, protecting staff, and

strengthening the construction of laboratory animal health monitoring system are inevitable needs for the

benign development of the laboratory animal industry. The control of microbial pathogens is a core

component of laboratory biosafety management, and it is an important index for the evaluation of laboratory

operation and management. The potential biosafety risk of animal laboratories is high owing to the

experimentations with live animals, or pathogenic microorganisms. The control of microbial pathogens is an

effective measure to reduce the risk of occupational exposure and acquired infections in laboratories. This

study discusses microbial pathogen control strategies in laboratory animal facilities for promoting laboratory

animal facility management and biosafety control.
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Table 1 Legislations, regulations, and policies regarding the use of laboratory animals
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Table 2 Classification and number of pathogenic microorganisms conducted in animal laboratories of different biosafety

levels
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Table 3 Sources of pathogenic microorganisms in laboratory animal facilities
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Table5 Number of pathogenic microorganisms should be
eliminated in commonly used laboratory animals
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Practice and Exploration of Laboratory Animal and Laboratory

Safety Training for Medical Freshmen

SONG Guoying, XU Yan, ZHU Meilin, ZHANG Hongwei, LI Pei

(Experimental Teaching Center of Basic Medical College, Zhengzhou University, Zhengzhou 450001, China)
Correspondence to: LI Pei, E-mail: lipeifreemai@zzu.edu.cn

[Abstract] Laboratory animal and laboratory safety management in medical colleges and universities is the
basic guarantee for the safe operation of teaching laboratories and serves as an important link for the
successful completion of teaching tasks in laboratories. Aiming at the safety status of common experimental
animals and laboratories, the Experimental Teaching Center of Basic Medical College of Zhengzhou
University trained medical freshmen on the characteristics of experimental animals and laboratory safety
knowledge. PowerPoint courses, short video lectures, and flipped classrooms were used for offline training.
The training contents included the correct use of experimental animals, safety management and laboratory
safety knowledge. After training, an online examination was conducted, which 1 061 freshmen passed, and the
passing rate was 99.90%. According to the analysis of the answers of the freshmen in the examination, the
error rates of knowledge on microorganisms and dangerous chemicals were 20.35% and 14.89%, respectively.
This suggests that training should be strengthened in these two aspects in the future. Through the training, the
new medical students mastered the correct use of experimental animals, and their knowledge of laboratory
safety increased. This will help to prevent future laboratory accidents.

[Key words] Laboratory animals; Laboratory; Safety training; Medical freshmen
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Zhengzhou University
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Table 2 Common laboratory safety problems
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[Abstract] Experimental animals serve as an important tools for experimental teaching in medical colleges.

This study systematically expounds the necessity of establishing a two-dimensional code information

management system for the disposal of experimental animal corpses. According to the characteristics of

experimental teaching animals, a two-dimensional code information management system for experimental

animal corpses based on WeChat applet was designed. Through the seamless connection of participants, the

dynamic real-time supervision of the production, collection, transportation, freezing, and treatment of corpses

of experimental teaching animals was implemented. In order to effectively promote the standardization of

experimental teaching, eliminate the phenomenon of random disposal of experimental animal corpses, and

maintain the biological safety of the campus.

[Key words] Medical experimental teaching; Animal corpse; Two-dimensional code; Dynamic information
management; Biosecurity
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Figure 1 Two-dimensional code information management system for the corpses of experimental teaching animals
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Design and Application of an Online Centralized Procurement System
for Laboratory Animals in Universities: Capital Medical University as

an Example
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[Abstract] The establishment of a network information platform for a centralized procurement system for

laboratory animals in colleges and universities has made the inventory supply and settlement management of

laboratory animals centers more systematic, convenient, and scientific. The application of this system in the

Laboratory Animals Department of Capital Medical University was examined, and the results showed that the

establishment of a clear centralized procurement management module could greatly save labor and time,

improve the work efficiency, and standardize procurement and supply personnel. The findings strongly

suggested that the network informatization of the centralized procurement system of laboratory animals in

colleges and universities is necessary.

[Key words] Laboratory animals; Centralized purchasing; Warehousing management; Settlement
management

Bt e RS B U K AN B KRR KT
SRR, RN SLIG S R . B
SRR, RN B B A P R
B . BEAE M AE S BRI AN I g 5
Lo, SIS OE BRI C O IR THE UK
PR 2 B T

VR W0 LI B4R R R AR 4 kAT

LR . FESER S TR AR R,
RSEI s P15 B AL B we b SEIR Sh W AT I
NS WSed . G55 Guit B ST B i Bl )
BB . ARSI AT B e A R R AR
CRICRMRARD KIsERshP s bRk R AE IS
e R RN RER, DY E NS
BN E RGN DR RS %

[1EE BIAT] XIHA#(1988—), %z, Ml 1, = B4 i, = F AT AL IR BN ) TR HE . TAE . E-mail:xiaonan@ccmu.edu.cn
BISMEE] /& §#(1969—), &, ¥, = BN H i sh M At 7 5 50 i sh ) & 3 T4E . E-mail:lujing@ccmu.edu.cn



460 SERGENY S L PSS Laboratory Animal and Comparative Medicine

Oct. 2021, 41(5)

1 SR EENTaERE

S0 5 LI RGO -t 9L T 1960
R, 1973 4R {1 1T 4 HE i LT
W2 T HRSCRIBLAT %, SBTBL, P AR 5)
IR 15 BALT 5 CAA IR AR PR R 5
5 2 5 S0 B o TSI — A LR T
AR MG, L BT, RGBT, 45
% U E IR KR BALT 6 1
B RV, AR R A B 5
LTGRO DAL, TR T R4
BRI S RIRARRO 5 SRR R D, SEA IR I 1
S|SR AR EEMIR ORI . T

H A HAR LISV A5 BAL T 6 1) — L 40
DL
11 SSHIMNEEENFERR

AL LI SR BAC T B 45 & F KRBT
BARNEOL, @5 B S RGO E Rl S
KIS I E B TR LA &, iy s
KREELBNEHET G REM IR BIS
B, HEERARTESH, FE mgEy,
BT Web2. 0 HEZR AN = R Z5 /T A, B RIFHY
TERCHEANY Jett, 2T R ER ATk, T
5, MIZRILERE 9 HAS B ACIE . 4% 4
NI 1

B 1 5MERKFZHNXZEHEDR N TSN EIRINE
Figure 1 Network topolopgy of the laboratory animal information platform of Capital Medical University
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Figure 2 Flow diagram of the laboratory animal information platform system of Capital Medical University
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Figure 3 Functional module diagram of the centralized procurement information platform for laboratory animals of

Capital Medical University
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Figure 5 Summary of orders of the centralized procurement information platform for laboratory animals of Capital

Medical University

427, RIS A T eE S, ARt
B, W AR GTN RERS I R B BB IA S T H 9 BT
N JER SR B ARAE I H 51 5T N AT DL B GE
o 7 R S A6 N DA R SRS S ) IX Ty T R 28 B
G AL IRBAHMAT G — X, B To iR et
TR NI AT . HAE4RiiiRE WK 6B

ZE S A AR R I BN B3 75 AR SE AR 304
{5 BB HAT B ISP IT SR 22 B R A
TR AL PR R REAT R S5 5. SR St
LRSS B 8] B R B 44 B, BIAT 3 HY AR %
PR TR TR B, AR R . SRR
RGN R I AR BB AT R, TEiRIA,
br EAL N BT B PR RS O R AT 45
(E16C).

3 SLIEENIRIRGITRLR

ARSI B YIE BT B X LR B G it
ThRER AL AE AR LA b, T IfE Btk
gt ot i s b LR MR SRSCRE, W

DIARIEGETHE R, AT EdE A, TR
o BHIFRRBE T =AU S ik A R R
Ko HTEWIRRRIRNE, RIGHENN LRI 5]
/IS S B/ SR TSN NS N R N T
P, BT MEEETGRgitThag, ST EED
B, AT RASR AT 5 30 b 7 3 4T A S I 1R A
Fio {HiE, HuTHIhae R 2dbialr, Rt
Koee, A1 LA R AT AT DR e A o3
W PER .

4 RE

AL LI BN EE R R4t F KI5
{55 FF 39 1) b B ST A0 B0 . ] RE SR I 1T Bk Il
10 654 28, ¥ MARZ)1 1004 o X fd H L FE
FIEEI RS, ZARGEE T ZIBE. EHm
AWrseH . A&, ARSI YIRIE 5 4 L H
T ARG, REET EHE, AL
LHRUF, A SIS S A S T AR B A
IR o



464 SERGENY S L PSS Laboratory Animal and Comparative Medicine

Oct. 2021, 41(5)

6 HHMERAFIWYERRBESNFEENENERIRRZE(A) WEREZE(B)MEERIZEE(C)
Figure 6 Flow diagram of the warehousing module (A), charging, (B) and settlement, (C) of the centralized
procurement information platform for laboratory animals of Capital Medical University
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