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[HE52%ES] R-33 [ ERFRIZAD] A [ XEHS)1671-7856(2018) 09-0001-06
doi: 10.3969/j. issn. 1671 —7856. 2018.09. 001

Comparison of imiquimod-induced psoriatic lesions in BALB/c¢ and
C57BL/6 mice

WU Jianping, XIE Qian, CHEN Lin, ZHANG Junfeng, SHI Liyun, ZHAN Zhen"
(Nanjing University of Chinese Medicine, Nanjing 210023, China)

[ Abstract] Objective To determine the effect of imiquimod on psoriasis-like lesions in different strains of mice
and the mechanism involved. Methods Two mouse strains, BALB/c and C57BL/6, were chosen, onto the back of which
62.5 mg of 5% imiquimod cream was applied. PAIS score was used to determine the morphological changes of mouse back
skin. The histopathological changes of skin were observed by HE staining, the thickness of the epidermis was measured
under a microscope, and the relative expression of cytokines related to the IL-23/1L-17Axis was measured by real-time
PCR. Results With the passage of time, psoriasis-like skin lesions gradually formed on the back skin of both BALB/c
and C57BL/6 mice. Compared with those in C57BL/6 mice, the PAIS score of BALB/c¢ mice was higher, and
histopathological changes and epidermal thickening (P < 0.05 or P < 0.01) were also more significant. Two days after

the application of imiquimod, the relative expression of 1L-23, IL-17A, and IL-17F mRNA in the two mouse groups all

[E2TH] HEARRFIEESTH (4581473593 ,81473458) ,
[EEE NI REIT(1986— ), %, LI BT A 2E 52, BF5 7 1) LI B 5 HU AR R % . E-mail; wip4411544@ 163. com
[BEEE]AR, #U0%, S 5 . PP ELS G HEAE . E-mail: zhanzhan5607@ 163. com
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increased significantly, and both groups showed a dynamic change of an initial increase and then a decrease. The peak of

expression in BALB/c mice appeared 2 days after the application, and in C57BL/6 mice it appeared at 4 days.

Conclusions Imiquimod can induce psoriasis-like lesions in both BALB/¢ mice and C57BL/6 mice, but the lesions in

BALB/c mice appeared to be more typical, potentially making them more suitable for human psoriasis research. The

activation of the IL-23/1L-17 Axis is one of the most important inducers of skin lesions.
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Figure 1 Morphological changes of mouse back skin in different strains
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Figure 2 The PASI scores of skin lesions in the mouse
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Figure 3 The histological changes of mouse skin lesions
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Diversity analysis of the tree shrew hindgut microbiota by Illumina PE250
sequencing technology
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[ Abstract]  Objective To analyze the structure and composition of the tree shrew hindgut microbiota by Illumina
PE250 sequencing technology. Methods Three male 10-month-old tree shrews were selected. The V3 — V4 region was
amplified with universal primers of bacteria 16STDNA and sequenced with the Illumina PE250 platform after the extraction
of total DNA. Results A total of 160 157 valid sequences and 437 operational taxonomic units ( OTUs) were obtained.
The bacteria in the tree shrew hindgut are from 9 phyla, 19 classes, 37 orders, 68 families, 137 genera, and 194 species.
Among them, (i) Firmicutes and Proteobacteria had the highest abundance, at 63.30% and 28. 52% , respectively. (ii)
The dominant classes were Bacilli and Gammaproteobacteria ( 51.46% , 28.02% ). (iii) The abundances of

Lactobacillales and Enterobacteriales were high, at 45.33% and 27.51% . (iv) Dominant families were Lactobacillaceae
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(35.30% ) and Enterobacteriaceae (27.51% ).

(v) Lactobacillus and Escherichia-Shigella were the dominant genera

(35.30% , 27.49% ). (vi) At the species level, the abundance of cultured bacteria was 37. 10% , that of unclassified

bacteria was 27. 69% , and that of uncultured bacteria was 35.21% . Lactobacillus salivarius was the most abundant species

(26.66% ) among the cultured bacteria. Of the 20 species with the highest abundance, eight (40% ) were unclassified

and new species. Some differences among individuals in terms of bacterial communities were identified. Conclusions The

tree shrew hindgut microbiota has rich diversity, and there are many bacteria that have not been identified and have

relatively high abundance, which needs further study.
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Figure 3 B-diversity patterns were explored using principal coordinate analysis
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Table 3 The 20 most abundant species and their classification at class and family levels
i = i FREE(% )
Class Family Species Abundance
ANATEE SR IR 7 B T 15.79
VAT B 4 ] Escherichi:z—:'i ig/ella_u;zfz}t]l:urei bacterium ’
Gammaproteobacteria Enterobacteriaceae O ESIPNZE N1 11.70
Escherichia-Shigella_unclassified ’
W P R T
26. 66
Lactobacillus salivarius
FLIT R RATHEMFLFTE R s
Lactobacillaceae Lactobacillus_unclassified ’
A SR FLAF R 37
Lactobacillus_uncultured ’
AT EE PN N 5 07
Bacillaceae Bacillus thuringiensis ’
ek 1.57
HERER Enterococcus faecalis ’
RN Enterococcaceae KRR EE 138
Bacilli Enterococcus_unclassified ’
EHOREIRE L 56
WERER Staphylococcus aureus subsp. aureus COL ’
Staphylococcaceae A KIN B ER R 109
Staphylococcus_unclassified ’
Streptococcus porcorum Ff 2.91
BERRE R ARAPZEBFLIRE 198
Streptococcaceae Lactococcus_unclassified ’
ANE]HE TR BB TR A 143
Streptococcus_uncultured ’
WA IR ICHTR T8 R
Bacteroidia 4 o 2.03
acteroidia ] Prevotellaceae Prevotella 9_uncultured
Lachnoclostridium_uncultured Tt 1.33
ey EX TS o
P CIRIAFY AR TR O SR
Clostridia Lachnospiraceae . . 1.30
[ Ruminococcus | gnavus group_uncultured bacterium
LLIRAT IR ENEIE N
iobacteriia 4 1.
Coriobacteriia 44 Coriobacteriaceae Collinsella_uncultured bacterium 03
AT RESR SRR 22 B R 2 08
2 B Fh 24 B Erysipelatoclostr}i:ium_L;zculT:ed bacterium ’
Erysipelotrichia Erysipelotrichaceae RIS FYEE LT 121
Erysipelatoclostridium_unclassified
R B RUBHT B R} A WU FF 7 ) 5 80
Actinobacteria Bifidobacteriaceae Bifidobacterium_unclassified ’

2.3 FEMEZ 8K Fh A R b2

FENYZMH, = DHEARILTN 5 AT 150 2 B RE
IS AR IR & AR E i ar e
WEHEH T JWARFT P T Saccharibacteria [ FIERFF 14
19 A FEAT X 4 TR EEEAALE A BEAS S mIE
AP 0. 11% , B FEAS Hr Y JEE BE TR ] A JE 1A
115 A CHAMILARKZES, JERER T EREA
AB.CPRYFEFERE3.8: 1:3.6, I THEFEA

ABCHRFEFHRE1:9.1:0.92, MRLRF1E
SAREATRHFEERARKEZL, FELHN
1:1.39:1. 12,

K] 5 137 ANE 65 ANE AREAR A 1A 3
MEMNITHAB,C N4 NE, AMAR 65 4N &
HFE BE R 11.56% , Ho R4 A& 19 =F B AR
T 1%, 7+ 4 2 3L R W R (6.32%) M
Subdoligranulum J& (1. 19% ) , B H43A 1 JE &80T
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8T 0.1% ., FEA C A B JE 7o 2 5% % W s
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(0.003% ) FEH FF 1 & (0. 003% ) . FLAF & (1 +
R, B = HATHEZSBER, CH
75.26% ,B 1120.15% ,A 4 10. 50%

3 g
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IXUERIFSTANAE 22 45 4 10 M e R A i g 18 40 1 22 4
P ARSZESE T Mumina PE250 @538 &80 )% , AF 53
WK i At A 0 TR R W Rl A R B R, i,
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4°0.999, Ui IR B A1 B 99. 9% ZFEE 1R A5 2]
JMk, BEREAR R R IR T2 , R IAA S 1R
AR e B A 7 S A REAR A R Z 809 . Shannon
TR R TR A Tt B A1 C IIBE YR
INZREAL,, PCoA Z3H7 2 W = ANREAR 0] 12 B 4 A7 AE
225 TR ORAE 61 HURD I H N A4y B 8
F5 ANEE 6 Bl 15 I8 29 PR R IE T, ASBFoT 3L
S AR K T 19 68 ANBE 137 AN (194 N Fh 5%
S T L J2 R B g 1 A T 2 R

It OTU 4328, AR S8 0 7 HY A B i 3 7T 7
9 A1, Hop, ERER T (63.30% ) MASIE B 1]
(28.52% ) SR BT Hok R R T T T FAELAT BRI 1]
TN 257 XA 3% 058 40 A R A 7 i 3 9, R LA
TEBE T35 7 EC B8 RN AR T AT B DA J5EE B 1) 1 3%
Jor R B e A B 174 5 LA A B R, 5 A S G I 2
BT AW, (B 7 F 8 2 A KK 25,
Hildebrandt 25 { F v i 105 £ 0 1 R 7 A2 /N B,
BRI B 8 R v JEEBE R )RS T B D A
I, AT IR T T R, ASHIFSY & SR ) B 1 TR
HAAR T BRT 1= B A v, 004 LA ik 1 I I T
EIrE .

FEJE I JZ IR, ASBF 5T & B R iz 18 2L AT 81 8 A
YA TR IR =F 3 e o FLAF 1R s AR A EC T s 2
NS i 38 0 I RS AT R 3
AR, A s A sh 1 A A AT
A R 8 4 P S RN B AR, AR DL i i
fat 07 LA R R A I T PR 22 W R A i
HEWTAER ", BE A A & BI B2 . B6 B12 MR | 4
A3 K G PP AR 5, e AL 1 T fh

W, FLFFE B i 2o e S AL FJE 5 R 2 8 0 Wb &
SR, 5d IKH B A2 T AT HE R, e Bl
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Pk b BECRIIE 25 45 11 Bt

W 94 K T 7 B AR 1 s B W R
FEHAA 0 RO AR R A R
WEEEK DA RE 7 A 40 T R AE I P T (BLISs ) , B Ay
J ) At Z2 Fh s A B B 3 1 , BB A5 U8/ i TR AE 1
i IR S5 A E R L Cosseau 2512 HF 98 &
P, VR A ER R K12 BRAETE T AR Lz g =Y
& A G pE B A ALH] . R AN T RS AR S 4l
HHGW M RE T 5% A58 5 A G
DRl ARSI A 0 M 904 B K T 2 AR i T 8% R B
o R R YR (26. 66% ), H D BE AL A £
W5, AE T e B 20 AN Bl 8 il 4 i
(40% ) KA1, J AR AR B & IR0 B fb | e B2 —
W,

AHIFGE 8 FH v A A DU B O B — R R 4 T
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Dynamic changes of biochemical and physiological indexes in breeding a
diabetic inbred Mongolian gerbil line
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[ Abstract] Objective To investigate the variations of blood biochemical and physiological characteristics in the
process of breeding inbred diabetic Mongolian gerbils. Methods A total of 17 blood biochemical and 22 physiological
indexes of blood samples from F, to F,, progenies were tested using an automatic biochemical analyzer and automatic blood
cell analyzer. Results The results showed that uric acid (URIC) , lactate dehydrogenase (LD) , creatine kinase (CK)

amylase (AMY ), glucose (GLU), percentage of mononuclear cells ( MON% ), mean corpuscular hemoglobin content
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(MCH), mean corpuscular hemoglobin concentration ( MCHC), and mean platelet volume ( MPV) increased with an

increasing number of generations. Meanwhile, cholesterol ( CHOL ), eosinophil direct count ( EOS), percentage of

eosinophils ( EOS% ) ,

red blood cells (RBC), hematocrit ( HCT), and hemoglobin ( HGB) decreased with the

generations. The levels of albumin (ALB) , total protein (TP) , triglyceride (TG) , high-density lipoprotein (HDL) , urea

nitrogen (BUN) , total bilirubin (TBIL), creatinine ( CRE), alkaline phosphatase ( ALP), aspartate aminotransferase

(AST), and the other indexes remained stable. Conclusions

The blood biochemical and physiological indexes vary

across the generations in the process of inbreeding diabetic gerbils, especially for those indexes related to glucose and lipid

metabolism, which are indicators of the pathogenic characteristics of diabetes. The findings also imply that selective

inbreeding exerts an influence on the animals’ biological characteristics.
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Figure 1 The dynamic curves of serum proteins
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Figure 2 The dynamic curves of serum lipids
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Figure 5 The dynamic curves of serum glucose and magnesium ions
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Figure 7 The dynamic curves of leukocyte classification percentages
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Figure 9 The dynamic curves of platelet-related indicators
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Analysis of polymorphisms in the promoter region of the PPARYy2
gene in Wuzhishan minipigs

PAN Jinchun'*, MIN Fangui'*>, WANG Xilong'"*
(1. Guangdong Laboratory Animals Monitoring Institute, Guangzhou 510663, China.
2. Guangdong Provincial Key Laboratory of Laboratory Animals, Guangzhou 510663 )

[ Abstract]  Objective To screen the polymorphisms of the promoter regulatory region of the PPARy2 gene in
Wuzhishan minipigs. Methods Five pairs of primers were designed based on the promoter regulatory region of the
PPARy2 gene in pigs. Then, the polymorphisms of 57 outbred Wuzhishan minipigs were detected; moreover, the
promoters, transcription factor-binding sites, and secondary structures of RNA and CpG islands of the regulatory region
were predicted and analyzed by various types of bioinformatic software. Results Nine single-nucleotide polymorphisms
(SNPs) were found, which were — 1595T/C, - 1534G/A, - 1262C/A, - 1220C/A, - 1017A/G, - 963A/G,
-955G/A, -866A/G, and -333G/A. SNPs were not located in the region of promoters that were identified by the
software, but the —333G/A mutation was located in the core promoter region ( — 656 to —23 bp). Transcription factor-
binding sites were altered near the mutational locus. The minimum free energy of secondary structures of RNA was changed
and the structure of RNA was significantly altered. CpG islands were not found in the target sequence. Conclusions The
screened SNPs of the promoter region of the PPARy2 gene in Wuzhishan minipigs may affect regulation of the expression of
this gene, which lays the foundation for further study of its function.
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1k 48 Ak Py i A 38 R ) 300 AZ AR ( peroxisome
proliferator-activated receptor, PPAR ) J& A J2& 1990 4F
Tssemann 45 1 510 S B AY) B ok 1ot 481k 00 Al 1 4 591
(PP) 7% 19 % i, N I A 4% 0 PP 3% A% 1A
(PPAR), PPAR J& TRMZEZ KB EIE, A3 ML
R3S o By, i PPARy J2 ¢ 8 2% PPAR,
NI PPARy i ¥ 3 Y@k AL T 13 S5
1 . PPARy WIF2/E 4 b mRNA SR 4ifi5 2 Fb
E I, Hrh PPARy1 PPARy3 . PPARy4 % it AH 7] 14
H I, PPARy2 4nth 5 1 L PPARyl #tSHE HTE N
K2 1 28 ~30 2 FWR, MG SR W 5 ~6
0230 R i PPARy2 i DR B AE BF 98 9 34 8
PPARy BRI M Z B 5P R VMG, e k£
Fh A% AT R 2 254 (single nucleotide polymorphisms,
SNPs) , f 4 C1431T, Prol2Ala  rs1801282 % jX &b
SNPs Al GE5HE DRI JERE 00 i B B A5 7

FiFg 1L /N B RE ( Wuazhishan minipigs, WZSP) J&
H A PSR I /NS 2 — | B R R
N PERGEVR TE PR | st AR AR ARPR AR S
LA, AHFITUE, FHE /N X b s g A
MR, FT A ST 2 AU PR B AT AR AF 5T I 6
AT LR LU /NS B W N 2 R 00 R 2R AT 0 A, &
TUAT BB 43/ INE BB A R A3 S 1) A L/
R PPARy JENAFAE 2506 Ti4R 1L/ RS
LA IR A A R ORI A 5 B g, R R T A S e af
JE BEPRI AL . AT WZSP JERE) PPARy2
FLH R 3h T 8 £ X 4, SNPs A7 H4l, 45 5 Y E
BEETTIE X SNPs HEAT T, 43 HT SNPs X% 5 K 1
PHPEAEH, Rt — 2 oy T g B s SLAl

1 #8Fn7E

1.1 S

3 2 AR LR L /NS 57 Sk EIERBR,
A 16.2 ~33.8 kg, N 6 H LI B AR, Je R
T 2R S5 s i W I BT ) 2R K AR AR Bl ) DR fik
i FREA A B2 WA VR T B SE B0 WZSP 25 i
[SCXK () 2013 -0022 ], Zh#¥ia 33 T 3% i 9% 5%
BN [ SYXK () 2018 - 0087 |, SEEaid fE
F SIS A ) 3R JE W25 T GE 3 S, 3h
PP SR 1 55 3 i v St el 2 Xk IR 9, Bl
TR EORE 5 R,
1.2 FERFSMUHE

1% DNA #2857 &, Omega 7\ Al ; Premix Ex

Taq Hot Start i 7], Takara; DL2000 DNA marker,
Takara; 514, H9CHEHE L ( L) RO AR A E A
Ji%; TBE 2% il B 21K AR SE e = 3241, PCR X,
Biometra 23 F] , 1“5 TProfessional Standard Gradient;
B, L BTN — X #R ), 5 DYY-6C; 4= [ ol it
K% & 4, % Bio-Rad 73 7], 1 5 PowerPac
Basic 164-5050 ; Uit = 37 #i% , VL7316 11 BL A 2= FHAX
), B QLB6L ; i B0 ML, Sigma A H], S
3k18; A 25, i B AR A FR A ], B
K20-B,
1.3 XWHZE
1.3.1 FEH4] DNA fili$2

IAHI I B T Sk i ok o J5 R B e Jik R B L3 11
ANEURE BUEE L 3 mL, R AR &l i v 2
ZH DNA,
1.3.2  51¥icit & PCR

TE UCSC 2 [ 41 Bl 5 vh A 3% PPARy %
J¥ % ( http://genome. ucsc. edu/, % A {if &
chrl3 . 75455897 — 75663489 ) , 45 4 5% PPARy2
FEH R 31T ( GeneBank & 5% 5 . AY044238. 1) Fll
mRNA ( GeneBank % 5% %5 . DQ437885. 1) J7 4l #ff
FENE PPARy2 3 [ s R R T 3 2200 bp £
F P RS , F Primer 5.0 3044355 X519,
PLZ 3 mRNA 55 1 830 + 1 07, 51915 B
Fr= PR /AN 2 1, 7= W i K B 2068 bp (-
2011 ~57 bp) ., PCR R {& &y 80 pL, H
DNA # #x 8 L, Premix Ex Taq Hot Start i 5|
40 pL, ETFUFRA T (W EE 10 pmol/L) 4 pL,
Halisk 28 wL, R H PCR AP 4 PCR &1 H .
94°C i ZAZ P 5 min; 94°C Z8 4 1 min, 55°C 1B k
1 min,72°C %E {1 1 min, 40 & ¥ ; 72°C 4E fif
10 min, PCR F=¥J 1% B 5 b & i i vk , P FH
JBE 115 FR G A I 45 1 DL
1.3.3  PCR /=¥l X 55 53 Hr

YA HIAH W PCR 7= HEEE B M RESE (
1) A A RA R, 45 5 H Contig Express
9. 1 B PHE 454 DNAstar 7. 1 BRI 7 45 5 ik
ITEIE e #, B+ H Variant reporter 2K {f 43 #7 i &
SNPs,
1.3.4  HEWER0 T

I Z R AW A5 B2 R 37 e st 7
55 AL RNA 9454 CpG & i A7 F0I 43 #r , W]
DABE S N HERA M . SRV RS LR 2,
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Table 1 Primer sequences, position,

and length of the PCR products

ElL7 SIHFII(5° —37) FEHILE (bp) PRI (bp)
Primers Primer sequences (5’ —37) Position of the products Length of the products
F: 5’ -CTCACGGCAACACCGAATC-3’
Pl : 2011 ~ — 1444 568
R: 57 -CAGCAACTTGTGGCTTT-3”
F: 5" -CTTTTGCTGGTTCCTTGC-3”
P2 : -1606 ~ - 1071 536
R: 5’ -GGGCTTGATACAGTTTAGAT-3’
F: 5’ -CAATGTTCAGGCATCAGC-3’
P3 ’ - 1186 ~ -596 591
R: 57 -ATAGACAAAGGGAGTGG-3’
F: 5’ -TGCAAGTTGGTTTATCCGGT-3’
P4 ’ , N, -856 ~ 276 581
R: 57 -TTCAGTGTCTTGTGAGG-3
F: 5’ -CCCACTCCCTTTGTCTAT-3’
P5 : -613 ~57 670
R: 5’ -CTCCCAGAGTTTCACCCAT-3”
R2 UGB
Table 2  Bioinformatic analysis software
RS Bt B
Predicted contents Software Websites
WWW Promoter SCAN http : //www-bimas. cit. nih. gov/molbio/ proscan/
BT Neural Network Promoter Prediction http ://www. fruitfly. org/seq_tools/promoter. html
[=1
Promoters Promoter 2. 0 http ://www. cbs. dtu. dk/services/Promoter/
Softberry http : //linuxl. softberry. com/berry. phtml
Tfsitescan http :// www. ifti. org/
S TLE A R TFSEARCH http ://www. cbre. jp/research/db/TFSEARCH. html
Transcription factor-binding sites GeneBuilder http ://zeus2. ith. cnr. it/~webgene/ genebuilder. html
AliBaba 2. 1 http ://www. gene-regulation. com/pub/ programs. html
RNA — %544
http.// . bee. msu. su/services >duced. html
Secondary structures of RNA Genebee ttp ://www. genebee. msu. su/services/ra2_reduced. htm
Bio-soft http : //www. bio-soft. net/sms/ cpg_island. html
MethPrimer http ://www. urogene. org/ cgi-bin/methprimer/methprimer. cgi
CpG & Webgene http : //zeus2. ith. cnr. it/ cgi-bin/wwwepg. pl
CpG islands X http : //linuxl1. softberry. com/berry. phtml? topic =
Softberry

CpG Island Searcher

cpgfinder&group = programs&subgroup = promoter
http : //www. uscnorris. com/ cpgislands2/cpg. aspx

b

=A

2 g

2.1 PCR F=#ilEFE

PCR ¥ 43 hy 5 Be &t , K/NH 536 ~ 670 bp
ZIa PR Yk A R LR 1, I b A R R B9
A~ SNPs, HAE DNA J¥41 947 & S WL 2, 4 SNPs
PRI AR L GEAR AR R 3,
2.2 FIEIIINESE PPARy2 RS EFHm

A 4 AR R B0E X 8 7 sEAT Jm, R
SNPs FRBEAT A AE ARSI G 3+ X3, 452 S
&4,
2.3 FIEIWNESE PPARY EREFREFE A
=Sl

FIH 4 PRV AEXT 38 1L /N BYSE ) PPARy2

FE R s PR 285 6 S U EA T T000 AT A A i R ]
£ TATA box . Pu box NF-kB ., GATA-1 % £ Fh %}
PPARy2 Bt EEAE IS G0 . R
P T FNEEAE 3B Je ] DL 53 IR - 245 5 o7 A i B i
KT (F5) , I HBUEB#E K A 7R 922 1) SNP
(VA=Y (1B
2.4 FIEWL/MEIRE PPARy2 B RNA — 2 &5
Sl

B RAZ R I ) PPARy2 R 1K DNA #2538 %k
T RNA 2 25 n 28 4k, 45 SR R B, 588 5 i
RNA 9 25/ i/ H R RE & B A8 4k, B - 1. 580
x 10°J/mol Z54 —1.566 x 10°J/mol, RNA
REERE A e A W] O | 2 A ZE IR S5 R A R
AL (B3
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DL2000 P1 P2

T ZE T A7 LA 43124 : D12000 marker, 100 ~2000 bp; 514 P1 9 PCR 74,568 bp; 514 P2 i) PCR 7,536 bp; 514 P3 #
PCR 7=#,591 bp; 514 P4 1) PCR 74,581 bp; 514 PS ) PCR f=#,670 bp,
B 1 PCR “YIBER UK SR
Note. From left to right, the lanes are: DI.2000 marker, 100 —2000 bp; PCR products of primers P1, 568 bp; PCR products of primers
P2, 536 bp; PCR products of primers P3, 591 bp; PCR products of primers P4, 581 bp; PCR products of primers P5, 670 bp.
Figure 1 Results of gel electrophoresis of PCR products

-1220C/A -1017A/G
-1262C/A -963A/G
-1534G/A 955G/A
-1595T/C _866A/G -333G/A . P
\I I/ ‘ r transcriptional start site
4
AKX

Screened region (2068 bp)

B2 HAE /NG PPARy2 2K SNPs 1£ DNA FE 41 T B &
Figure 2 The locations of PPARy2 SNPs of Wuzhishan minipigs in the DNA sequence

R3  HIBIL/NERE PPARy2 KK SNPs KL K 247 %
Table 3 Genotype frequencies of PPARY2 SNPs of Wuzhishan minipigs

SNPs Zhght FHHE Genotype P |
R Number of animals TT/AA TC/AG/AC CC/GG Mutation types
-1595T/C 56 0 18(0.32) 38(0.68) 4% Transition
_1534G/A 57 0 15(0.26) 42(0.74) 645 Transition
-1262C/A 57 19(0. 33) 22(0.39) 16(0. 28) Hii#ft Transversion
—-1220C/A 57 37(0.65) 18(0.32) 2(0.04) i#%: Transversion
-1017A/G 57 41(0.72) 16(0.28) 0 3 Transition
—963A/G 57 18(0.32) 22(0.39) 17(0.30) 3 Transition
-955G/A 57 35(0.61) 22(0.39) 0 4t Transition
-866A/G 57 16(0.28) 22(0.39) 19(0.33) fi A Insertion
-333G/A 57 37(0.65) 20(0.35) 0 %4 Transition
F4  TIEI/NESE PPARy2 SEIH 87 10 2%
Table 4 Results of PPARy2 promoter prediction in Wuzhishan minipigs
A IR AL SR o
Software Start site End site Score
WWW Promoter SCAN — — —
Neural Network Promoter Prediction - 1473 —-1423 0. 82

Promoter 2. 0 -184 — 0. 685
Softberry — — —
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R5 R[N FAE /NS PPARy2 SR s R 745 6 0 S 80
Table 5 Numbers of transcriptional factor-binding sites of PPARy2 gene predicted by different software in Wuzhishan minipigs

B S R 48 A i B VP O B
A Numbers of transcriptional factor-binding sites Numbers of binding sites with high scores
Software W1 R W1 R
Referenced sequences Mutated sequences Referenced sequences Mutated sequences

Tfsitescan 534 560 27 28
TFSEARCH 497 493 30 32
GeneBuilder 723 725 4 4
AliBaba 2. 1 168 172 — —

1F : Tfsitescan F4 : #5434 10 433 TFSEARCH K44 . #5434 100 43, 5eAIK 534 85 43 ; GeneBuilder 4 22 AHLEE 1. 0, JH FEAH{BLEE 0. 85 ; AliBaba
2.1 FAESH FURT C SR = 50 SR BESEE = 10 bp, A7 0 S /N =4, S/ INEREIRSFBE = 75% , S50 B R SIAEBIEE = 1% , B FKF =4 (4
. RAR-b’ ),

Note. Software Tfsitescan: 10 is the high score. Software TFSEARCH: 100 is the high score; 85 is the threshold score. Software GeneBuilder; Core

similarity is 1. 0; Matrix similarity is 0. 85. Software AliBaba 2. 1 parameters: Pairsim to known site =50; Matrix width =10 bp; Minimum number of

sites =4 ; Minimum matrix conservation =75% ; Similarity of sequence to matrix =1% ; Factor class level =4 (e.g. : RAR-b’ ).
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Note. Red numbers indicate the free energy of the stem ring structures. Black numbers indicate the positions of the base ( calculated

from the first base submitted). Green lines indicate RNA base chains.

Figure 3 RNA secondary structure prediction of the PPARy2 gene

2.5 PPARy2 EF CpG Bl

FH 5 FPASE BT PPARY2 A CpG 5,
ZHN : Obs/Exp (AR F 0.6,GC & KT 50% ,
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Effect of compound Ejiao slurry on the mouse endometrium

DING Guiqing' , WEI Huafang®, WANG Liqun', ZHU Chuchao®, WANG Jing” *
(1. Hubei University of Chinese Medicine, Wuhan 430070, China. 2. Department of Gynaecology and Obstetrics,
Wuhan General Hospital of Chinese People’ s Liberation Army, Wuhan 430070 )

[ Abstract]  Objective To explore the effect of compound Ejiao slurry on mouse uterus. Methods Female mice
were randomly divided into four groups: sham operation group, sham operation with Chinese medicine group,
ovariectomized group, and ovariectomized with Chinese medicine group. The sham operation with Chinese medicine group
and ovariectomized with Chinese medicine group were treated with compound Ejiao slurry gavage. HE staining,
immunohistochemical staining, and Western blot were used to observe and compare the endometrium among the groups.
Results Compared with that of the sham operation group, the endometrium of the sham operation with Chinese medicine
group was thicker. In addition, the number of glands and the expression of vascular endothelial growth factor-A ( VEGF-A)
in endometrium slightly increased (P < 0.05). However, the differences between the ovariectomized group and
ovariectomized with Chinese medicine group were not significant. Conclusions The compound Ejiao slurry can affect the
growth of reproductive organs in female mice. It may regulate the endometrium by acting on the ovary.

[ Keywords] compound Ejiao slurry; endometrium; vascular endothelial growth factor-A( VEGF-A)
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Note. A: Sham operation group; B: sham operation with Chinese medicine group; C:
ovariectomized group; D ovariectomized with Chinese medicine group.

Figure 1  Uterine tissue morphology in each group. HE staining

x®1 BHNRTEHL T VEGF-A FRIE(x £5, n=10)
Table 1 The expression of VEGF-A in the uterine tissues in each group

2151 FE P VEGF-A 35 (0D i)
Groups VEGF-A expression in endometrium ( OD value)
11 - Q
1&$7F,E 0.30 +0.03
Sham operation group
1 - 3 g
. 1%(357KEF‘§75E - 0.51 +£0.03"
Sham operation with Chinese medicine group
4
. iﬁ;‘%{E 0.20 +0.01
Ovariectomized group
254
Lo 0.21 +£0.02

Ovariectomized with Chinese medicine group

w5 RFARAME, *P< 0.05,

Note. Compared with the sham operation group, * P < 0. 05.
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Note. A: Sham operation group; B:

FH/NRTEHLUP VEGF-A 335 ( x 400)

sham operation with Chinese medicine group; C:

ovariectomized group; D ovariectomized with Chinese medicine group.

Figure 2 The expression of VEGF-A in the uterine tissues in each group

VEGF-A

Bacin WD

BFERHE BFERPHA
Sham operation Sham operation

group with Chinese
medicine group

VEGF-ARIR} % ik

Relative expression level of VEGF-A

T 5RFARAME, *P< 0.05,

*

BFERA

Sham operation group

RFARBLH
Sham operation with
Chinese medicine group

3 F'H VEGF-A & FEiAE Western blot fril 45 5
Note. Compared with the sham operation group, * P < 0.05.

Figure 3 Western blot results of VEGF-A protein expression in uterus
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Z 2 PPN LR A E K B DR S 500k 4 i
DR5 .DcR2 [ 3% 57284k,

K OW L EXECEAS T OBC,A BB

(1. FE A R A R BE B - R AR R G, BRI 430070 2. Idb R BE 2 ks i 430070
3. i E N R A s TR R B R 2 sE g R I 430070)

[#E] H#m W% DRS . DeR2 17E L ZE U HLLE G (polycystic ovary syndrome, PCOS) K FR B 5L 0R: 41 i - Y
FRARA T PCOS KERINILR BRI RE R AENLH . FiE KB PR h 2 Em 4, L PCOos
#1A3 WIS 2R 4L 24 7E RT-qPCR 43T WAEE 3T Ho 4 DRS \DeR2 7E PCOS ZH Fll%ef B 2H J BB 52 J50kr 40 L 1 22 35 175
B, R GEALULEE RN, FE PCOS 4K LN S 4 20 IR 0B 40 i, DRS 19 3235 500 IR 40 1) b 2 1
(P < 0.05),7F PCOS 2H K R 5M 5L 52 17 BRI AN SR B0 I0R 40 I DeR2. B 38 18 4 3ok B 4[] 8 531) B 74 dl & 384 58 ( P
< 0.05) , FELAFE ORI WOR ARG R IA 22 R EE(P > 0.05) . RT-qPCR 7341 {78, DRS mRNA FI DcR2 mRNA
TEMZH TR A ik, HZF AE PCOS 2H K UGN S5 J50RE 20 Jifg v i) 3R B0 IE 8 X IR ¥ I i 1G58 (P < 0.05) , 4518
DRS I DeR27EFURE 4 it Hh 9 57 % 2238 AT BEXT PCOS KRNI A % & BR8] T —EEH , e fE it 2 5
A PR TS AR X ORI ) R B R R T — B R

[k4EiR] ZHOPHELEEAE ; RBR; BURL 40 ; DRS ; DeR2
[HE5%ES] R-33 [ EkFRIZAG] A [ XE4HS)1671-7856(2018) 09-0033-07
doi: 10.3969/j. issn. 1671 —7856. 2018. 09. 006

DRS5 and DcR2 protein expression in granulosa cells of ovaries of
polycystic ovary syndrome rats

ZHANG Juan', WANG Liqun'*, ZHOU Yuexi''*, DIAO Bo’, ZHOU Rong' , XIE Di'
(1. Reproductive Center, Wuhan General Hospital of Chinese People’s Liberation Army, Wuhan 430070, China.
2. Hubei University of Traditional Chinese Medicine, Wuhan 430070. 3. Department of Medical Laboratory, Wuhan
General Hospital of Chinese People’ s Liberation Army, Wuhan 430070)

[ Abstract ) Objective  To observe the changes of DRS and DcR2 expression in ovarian granulosa cells of
polycystic ovary syndrome (PCOS) rats, and to explore the possible mechanism of follicular development disorder in these
rats. Methods  Rats were subcutaneously injected with sodium prasterone sulfate to establish the PCOS model.
Immunohistochemical and RT-qPCR analyses were used to observe and compare the expression of DRS and DcR2 in ovarian
granulosa cells of the rats in the PCOS group and a control group. Results Immunohistochemical results showed that, in
PCOS rats, in ovarian granulosa cells at each level, the expression of DRS was significantly higher than that in the control

group (P < 0.05). In ovarian preantral and antral follicular granulosa cells of the rats in the PCOS group, the expression

[E£ B ]Sl RH R R FAERF 2T 550 H (455 :2016060101010030)
[{EBER N IKIB(1971— ), 2, Wit LR s A S0 , R 0 1) AR FE R 2% . E-mail ; 1264298243 @ qq. com
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of DcR2 was significantly increased compared with that in the same follicle level of the control group (P < 0.05), while

there was no significant difference in DcR2 expression in primordial follicle granulosa cells (P > 0.05). RT-qPCR analysis

showed that DRS mRNA and DcR2 mRNA were expressed in the two groups, and their expression in the rat ovarian

granulosa cells of the PCOS group was significantly higher than that in the normal control group (P < 0.05). Conclusions

The abnormal expression of DRS and DcR2 in granulosa cells may play a role in the abnormal development of follicles in

PCOS rats. They may affect the development of follicles by participating in the process of granulosa cell apoptosis.

[ Keywords)

Z B G 8 25 5 AIE (polycystic ovary syndrome,
PCOS) 72 B I 10 L i i UL I A 5300 2 R PR 0 =2
— R B FEEELALLT =R R O R« A HE B
B TOHRDE | R AR I R A A R B K B
ZHEMLE, PCOS & 51 & T HE OF M A 22 1 32 2 it
PR R L) I R 5E 4 BB, 72 PCOS 4%
XU GRS A] UL Z2 A~ e PR 5k /Y BRI, T 20
ORI A, X B TE PCOS MR [ P HLrh | Ui Y
RENBRAFAEE RS

RABIFFE I, UKL 20 11 72 51 EE 240 i 18 1l 2k
G4 T ek R v RS 3 AR T A O 9 4 A
A AR v | AT 200 M A R D7 R T R A A
H A C A A0 A TR AR S P — o A
T2 A AT E A  — Bl B bR S 19 4
TORAR, VFZ2 22 N, 78 BRI ORE 40 i 176 426 44 U
TR AR FE T2 AR R T iR AR A4 T
PERI™ v, Jiiosed 38 28 5 AH G 0 12 5 T A4
( TNF-related apoptosis inducing ligand , TRAIL) M H:
SARFR G C 2 AL SR UKL AN I 7 9 T AR b
T EEAES Y EENTE PCOS B A& F Y
VEFISEA 8 . A< PRABUZH BT 91 9 BF 58 R W] TRAIL
N HAZAR—FCT-52 /K4 (death receptor-4,DR4) Fll
#9832 1-1 ( decoy receptor-1, DeR1) 7£ PCOS K &,
SR BRI RIORL 40 M b AT SR A B8 TRAIL,
DR4 il DeR1 BYZIAZAL AT HEXT PCOS BIEAY 5+
KE RS T —2EEH, (AR TRAIL 57 5P 4> %
R——FET-5Z K5 ( death receptor-5, DRS) |5 9 52
&2 (decoy receptor-2, DeR2 ) ¥ 5% ik A8 4k e H 3 ik
B ATHE

PR, BB TEA AT TE PSR B TE S B R
- S T (I S 3 e R A R R R ) R )
PCOS K BB HL, SR 5 70 ) ] e e 2H 4k 22 g |
RT-qPCR 7 Hr W23 b4 DRS \DeR2 7E PCOS 4 il
X HRZH R Bl D B8 30RE 200 i i 22 38 15 0, 255 1T 0T 1Y)
5T 25 3, ok 41 BT TRAIL R HZ 1k R 578
PCOS K ELBP I & & vhn] B & # WV T, DT B8 7%

polycystic ovary syndrome(PCOS) ; rat; granulosa cell; DRS; DcR2

AHLT i PCOS BN & & FEts i v BEHLH , 2 PCOS
Y& B BREAS ITR 7 HR I — A AR

1 #RTTE

1.1 SEIEEhY

MEPE SD KB 20 H | SPF 2%, {AHE 50 ~60 g,21
Hi®, hilded Scg st s oo R g [ SCXX (58)
2015 0018 ] , 7€ 1 Ik 44 5 95 Tl By 4 il .0 SPF 2%
FEREFREE[ SYXK (55) 2017 - 0065 ] Fhia 35 , T e 44
MR (22 £2) °C, AHXIR BN 50% ~60% , A H K
£ OCHEI N H IS 12 he T s ¥ R 5
WEFE . AR BN S 5645 B T ZE X T R B R
SESTYG A YR A B RS (S
20170238) , fESL B it R v SEAESC 0 h Wy (8 A 1 3R
SR 25T s NGB 32 SR,
1.2 FERFENSE

TR SE TR 40, 75 B PE R AE MR A R A
A ST K, Wil EG T 25 ) TRIzol 37 £, £ H
Invitrogene 2 7] 5 135 7% 550 &5, 56 E Invitrogene 2
F];SYBR Green PCR ififll &, 52 [E Thermo Fisher 2
Al S bt KBl DRS \DeR2 £ Fi LA, Abcam /A ]
P1303 U HL K-, A 4 -0 2 A A BR 28
L600 Y E5 .0 HL, WAL A% T 5 YDOL A ) 2H 4 40 3
B, AT o 1l BT B4 A BR A\l s RM2016 354 )
VIR HL, Lok R AL A BRA 7 s BXST SR EL B
B, HA Olympus 23 7] ; PTC-100TM 4 H 3l
PCR 1%, % [F Bio-Rad /A1) ;752-P $04MrB T,
FHFIRM A BN 7] 5 LC96 #¢iE i PCR X, 26
Roche A 7l ; AJC-0501-P Zli /K 7518 o5 , 25 PR}
W AR A BUE IR IR, LIRS A R A 45
PGSR s, 1 2 = B2 AR B F AR
B, RS A FRA
1.3 XWFHE
1.3.1  shiyBiRlpy ey

21 H B HEME SD KRB, Wil , 16 W PR SRR
23 HIRBIBENL A WAL, R 10 B, Hrp—41 K
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SRR H AR R 7 52 R B 90 mg/g AT B2 N ST, AH
24T DHEA (i & R HERR ) 60 mg/g,0.4 mL {357 H
IR ESEE T 20 d, IR EE ST PCOS R BB AL,
AN PCOS 41, 7 —H X A, & H R
HH0. 4 mL SRR #ES2 8120 d, FFA KT
TSRS 21 RIRIRA 4% KA SRR, i ) HL
IUEE R Z RAL [ E (4% Z KW , A
WAL 4 wm JBY) A, 4T HE B @ e gz 414k
gufh,
1.3.2 B 8 900 A Wr

UG FE O IEL . A7 2% B B 40 452 BA T el 45 o L2k
W, R F R SE T — 2RI AT 0k 40

SO . 490 % P BE 41 3G K, HL R R FR g8 T
BOUZ S TR

FEARGIIL . B N B B I, b 3 i B 3
YRR TR, DR 240 e O 6 i iy L 6, R 4 Jif
B 53 B G 7 O B 448 A ] 1L Ay B AR 248 i R 457
T YR AN B 4 S TR A R A0 i, RS B 3 B AR T
K% 500 pm,
1.3.3 BN HE e

GRS R (4 pm) BEBE 2K, RARR Y
1.5 min, AR KPEIR ¥, W0 T LS A% K 45 0
100% PR 3 min, 21540 10 s,100% LR
10 s, WERANMRLL 6, T, R YR IS 3 A
1.3.4 AL 3 Ak DR5 \DeR2 Y
ik

RGP BUE2= 4R SABC (B8R M E -
YRS AR EW) v KBNS D) R i
2K 3% H,0, B IR I A ALY T
JRAESE AR B AT, n—$t (H PBS 2 1: 200
B Pt R B DRS B MIFE 1: 100 F B bt K
R DeR2 $itfA) , LA PBS B —Hi/EFIMEXT IR 4°C it

B I =t (Y ERR DU 1eG, H PBS #£1: 200
Fikg) ,37°C ¥ 35 min; il SABC ( ] PBS #%1: 200
P ) ,37°CHEE 30 min; DAB €4, B 3WEE F 45 4
BAFE](5 ~ 10 min) 5 FHRKUER IR AR R E G4, i
T, R E R, R B AR BRI BXST 5%
BAEE AR, B RS ( x 400) T, WS4 2 i
L2 DRS \DeR2 25 1 YR 3K, FHAM: 20 i o e 1idss
B, FH Image-Pro Plus T35 f5URL4H M P A7 0 € X3k
TR (Area) KOG FEAE (10D) P EOEHEE(OD)
JWIE Z HE (10D/ Area ) | A7 B2 (04 (0, B8 | X 0L 1Y)
OD fHBR A , 85 I8 8R , SCZ W,
1.3.5 RT-qPCR %% I B 5545067 40 L i) DRS F1
DcR2 FEH IR

B LA B OB B TR IR, 4 2 i R
2 A NS T2, FH 1 mL 13 5 g 41 Sk Sl ml o 5
JH0.01 mol/L PBS A thise B i, L) 78 43 R ikt ok
S, 5 UKL 40 Y PBS W B 2 B0 4F R, 2000
t/min E.0 10 min, 5 [, FH PBS B0k 4 fifd &
B OHEEBEBBE 45% Percoll 8 Z F,2000 1r/min
B 10 mln,%ﬁ*ﬁélﬁﬂ@{j?i§“ ,%%ﬁ*ﬁéﬂﬂﬂ@ﬂ%
% TRIzol W&, 4% MR350 & U0 W 45 2 B 4 e 2
RNA % 554 L cDNA (JL AR RN 20 pl, J2 W
5410 42°C 60 min,70°C 5 min) , SR J5 # R SYBR
Green PCR 107 & Ut B B 225K 647 RT-qPCR (2 hif
RFE N 20 wL, AR 95°C HALFE 3 min;95C
3 5,60°C 10 s, 340 MEH ; 55 95°C 10 5,65°C 10
s,97C 1 s, N RGN Light Cycler 96 R%%) , 4%
BT HILER 1,
1.4 SHitFEFE

SPSS 19. 0 gt it #1443 % $ic i iE 17 3 Bt , >k H
B« FREZE (x =5 ) RFBRITTETR, & 1 K
55,P < 0.05 AHZESFA BEE,

&1 5195
Table 1 Primer sequences
HEH SEA 1D Gkl PR/ (bp)
Genes Gene 1D Primer Sequences Size of products
i Forward ;5 -TCAAGGCTGAGAACGGGAAG-3’
GAPDH 2597 N ’ 117
Ui Reverse:5” -TGGACTCCACGACGTACTCA-3’
DeR2 3793 T 05? Forward ;5 , -CGTGTAGAACAGGGTGTCCC-3 ’ 110
Tl Reverse:5” -TGGGGTTTTCCCAGTGGAAC-3
DRS 8795 3% Forward :5° -AAGACCCTTGTGCTCGTTGT-3 146

T Reverse:5’ -CCAGGTGGACACAATCCCTC-3’
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2 #HR

2.1 DPEMNEHE LalE

WE 7R, PCOS 2H K B BF 8 U] T VA A i /T
LA 2 PR 5K, BRI S oD Sk
5K 04 TR P AS L B - 40 i 5% 5 S5 5, B 96 ] L
20 M HES A T, )2 B30 EEE 2R3 2 T O 96 R A4
MOATHEA (B LA ) o T BT K BR B S 1) 1T v DL
W2 A T AN A 7 i3 0 B9 3, A 24 AP
I, B DI 36 P R D B R A0 e R e e, ] L
UKL 20 M HE 2 B 55, R R E, ik 8 ~ 9
JZ(E1B)
2.2 DRS 7E9P £ &5 008 A BRI B FR A 3Rk

DRS 114 BHE 2 1 = B3¢ BH hy 490 A ol A0 i i
ERE AL,

2

e

A PCOS 4 ;B X R4,

R5 7E PCOS 41 Fx} M4 K fl A 4

200 pm

B YL 11%) BT B 241 B A0 50k 0 il 2 A B R iR, &
41143471, DR5 £ PCOS £ K KLU 55 4% 2% b i Wk
S ) ek B} R AT [R] Ry 34 B i 4 i, H 23
KT PCOS 451K 01 v 1% 59 36 BE P J2 SR 40 i ( 3%
2,E2),
2.3 DcR2 7EUP & & 2% U068 M B 40 e R Y R IE
DeR2 BHM: 250k 3 5 36 P A 241 it i Jo5 i s 1)
FEEE @Y (s, DeR2 7E PCOS 4 A%} 1 20 K LA 2
WY1 OB 20 i R0 0K 20 M 2 A B Rk, 458
T, DeR2 76 W 20 K B 4 5 BP9 960 F0k: 248 At i) 2%
KES T FME, WAL PCOS 2H 551 U1 i F1 52 1R o
LU 4T 00 A 4 25 50 %o A 21 ) 2% 531 9 9 ) S 1 i
HZ3GKT PCOS 2 SR U1 119 519 16 BE Py J2 507 240
J(%3,K3),

I8 Lo ]
T ) . . .

BE1 KEUIE(HE 445, x 100)

Note. A; PCOS group; B: Control group.

Figure 1 Rat ovary. HE staining

R 2 DRS TEPA R RAS UM ) BORLAR M P AR IE (v 25 )

Table 2 DRS5 protein expression in granulosa cells of follicles at all levels in two groups of rats

SERTIR I

Preantral follicles

ENT N

Antral follicles

ikl iz 47l
Groups Primordial follicles
R

TR 0. 1035 0. 0036 (30)

Control group
PCOS 4

PCOS group 0. 1466 +0. 0038 * (29)

0. 1177 £0.0125 (29)

0.1768 £0.0160 * (28)

0. 1267 £0.0115 (27)

0.1944 £0.0148 * (26)

TEAES A I, S AL R GO BRI AR L, * P < 0.05,

Note. The number of follicles is shown in parentheses. Compared with follicles at the same level in the control group, * P < 0. 05.

F& 3 DeR2 TEMLLR A ZIMIE R IR A T A RIE (x £ 5)

Table 3 DcR2 protein expression in granulosa cells of follicles at all levels in two groups of rats

2551 UL ERIE SEHT ORI EONING|
Groups Primordial follicles Preantral follicles Antral follicles
X HRA
. 0.0570 0. 0051 (30) 0.0543 £0.0025 (29) 0.0620 £0.0057 (27)
Control group
PCOS 4 .
il 0. 0579 +£0. 0039 (29) 0. 0829 +0. 0023 " (28) 0. 1569 +0.0124 " (26)
PCOS group
W AE SR IE A E, 5% B2 R 90 IR LA, * P < 0,05,

Note. The number of follicles is shown in parentheses. Compared with follicles at the same level in the control group, * P < 0. 05.
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WA ~ C: 45020 PCOS 4 B UM S 4G KL BP0 | 52 R IR |

UYL RO

ST Ly T,
i e A a
5 e L A

!

e\

o

SORIIIL ;D ~ F o 4350 A %l R 2H K B S A6 B L | S5 AT

2 DRS 7E K R OS2 255 U v J0RE 41 B 1Y 2235 (SABC 7%, x 400)

Note. A - C: The primordial follicle, preantral follicle, and antral follicle in rat ovary of the PCOS group, respectively. D

- F: The primordial follicle, preantral follicle, and antral follicle in rat ovary of the control group, respectively.

Figure 2 DRS expression in different levels of follicle granulosa cells in rat ovary. SABC method

2.5 FARIZAAE S DR5 mRNA & DcR2 mRNA Hj
xRix

RT-gPCR 78, DR5S mRNA F1 DcR2 mRNA 7&
PIZH IR B P 55 00KE 40 Jif v 4G Rk & 58t 4
B, 7 PCOS 41K B D 52 0RE 240 it rh (9 3R 38 8¢
IER X IR R (P < 0.05) . TRILE 4,

3 g

TE PCOS S WU OP 5 7T WL 22 A~ 3R 5k
(R IR, AT B AS A Bt G i 2 A #4OR 3f x 4R
JNTE PCOS [ BN BV I & B A 7R & Ba i,

B Y6 rh O RE A0 A 09 TF R B AN SRR T R Y
WA O, 105 0K 40 A bz 155 40 At =2 18] i B 2R % )
FHSET Uk 0 AR B L e R ) A R, B S
I O RE 200 B 0% A 40 i, K S B 5T 2R BH IR 4 it
O 0 % B o i A 3 AR, A O 9 3 R A B
R R AT A R A DT R T A AR

H i C A4 i 8 Tk A 2 R, — PR
HAET-SZ RN SRR TR 48, —Fl e 2R RN
IR RE, P23 IR, AT 32K T 10
TR FEAE B Y UKL 40 M e B PE U8 Tk R b R 4
FEAEH . Wada 20O BF58 F2 8] TRAIL =%
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TE:A ~ C: 202 PCOS 21K BN UG RE BN SERTONIE SDRIPIL; D ~ F . 23 51 A 3 B2

T ARy
“’fl}q%- 3

”,;';’f:: ‘:”-‘5’27,@; %
2 “3 %

(RS R

SSRN ‘,_« ' .
BAHEGPIL SERT NI SR
B3 KRNGS0k 40 DeR2 263k (SABC 5, x 400)

&

Note. A - C: The primordial follicle, preantral follicle, and antral follicle in rat ovary of the PCOS group, respectively. D — F: The primordial

follicle, preantral follicle, and antral follicle in rat ovary of the control group.

Figure 3 DcR2 expression in different levels of follicle granulosa cells in rat ovary. SABC method

%008_ R RGN I0 SR Al e R T AR T R T &
et . oS BEA, Jasskeldinen 25 BFFE T S [R] B 300 0 S
23 00 o AR o TRAIL K H 32 AR IR B, K B DeR1 A7 A1 51
g,g 0.04] SR 20 it A 2% 38 T AN 3K TG LI P 8 kL
25 o ; Y, TRAIL DRS . DeR2 75 1A 91 99 SLISRE 41 L
"2 o Fe e LR R ), T A JL 395 A

2 DRS DeR2 AL AR DT 96 A% B5 e A o A B R AT A W

VE S IRALMIE, * P < 0.05. WD BN TRATL K IHAZ 4K 2 40 ] GE Pp [m] 45
B4 PCOS AT MUK A0 DRS mRNA Al O\ B SR 40 P T AR {2 TRAIL & H
DeR2 mRNA #HXtFi5 B KRG AE PCOS B3 & 75 4 B2 o (19 1 FHI ) ¢ A5

Note. Compared with the control group, * P < 0.05. EHi iEo

Figure 4 Relative expression of DR5S mRNA and DcR2
mRNA in granulosa cells of PCOS group and control group

Mikaeili 251 38 555 % b PCOS £ 35 Filfy O 45 1% 9
BRI n R AN T R PR, PCOS H B i
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AL T B S 3 i, AR PR A A R 3R
1, 7E PCOS K ERBPY & B b f S0k On vt foikr 4 g
VAT R IR I BT | RIS A TR A 4 3 %
P TRAIL 2 H:AZ {4 DR4 F1 DcR1 7E PCOS 4%-2% B 15
WA A A SRS ARG R A, 5
XFHRZHAH FL A, PCOS 414520 Ny Jiks 4 g DRS Al
DcR2 KA SR 1Y  AE AR SEE IR DRS Feihing
DcR2 &3k Jo B 2 25 57, 78 55 iy O 1 A SR B v o
DRS \DcR2 (&R B B3GR, 763X =4 P il
U SRR R AR T & A R T
T TRAIL 53012456 1A S AT, 51552
RS G ICHER AT A5 5% E AN P T JCrA 75 T 40
PR DR AR RS2 0 - A T B3 A 4 e
TRAIL S5 AR[RZAREE & 5 7R S A i i e T 2 [)
A RBAFEAES — PRSI T, (R AE PCOS S2IRIPYE
B, BT TRAIL M HZ IR RGN RA LA T
FE R  SXFIE WO A Pl T, B TRAIL 25
(AT AL FRASE PR 2R X AT A& PCOS S2IRDP
TR AN T R e R TR R R 22—

16 PCOS SR Uy ks 20 M VA T & AR R T 1Y
[, DeR2 A ekt e i 345 1Y), fHJ2 F F DeR2
BUDSEEBET A5, ‘B 5 TRAIL 55 AURN
SHOYNE T, 3B AT S50 TS AR S 44 A TRAIL, A
S 38 AR B 20 i 1 D, X 4R R AF PCOS R FRUSE
RIPFE T, DeR2 FH A A9 50k: 41 i T RE & 48 45 A T
HTEH . A5 R W, DeR2 78 %% 1Y i 3 40
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Substance P in the digestive tract of a tree shrew cholesterol-induced
gallstone model

LYU Longbao', CHEN Lixiong’, WANG Junbin®, LIU Ruwen’, CHEN Liling* *
(1. Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming 650032, China. 2. Institute of Medical
Biology, Chinese Academy of Medical Sciences, Kunming 650118. 3. Department of Experimental Animal, Kunming
Medical University, Kunming 650500.4. Clinical Skills Center, Kunming Medical University, Kunming 650500 )

[ Abstract]  Objective To investigate the possibility of establishing the high-cholesterol forage-feeding tree shrew
as a cholesterol-induced gallstone model and to determine the association of substance P (SP) with this model. Methods
Upon establishment of the tree shrew cholesterol-induced gallstone model, the SP expression of the digestive tract was
detected with immunohistochemistry method and compared among the model groups and the control group. Results In the

model groups, immunohistochemistry showed that gastrointestinal SP expression was lower than that in the control group (P

< 0.05). The tree shrew gallstone model was negatively correlated with SP expression level. Conclusions Tree shrew

gallstones are associated with the regulation mechanisms of hormone secretion in the digestive tract.

[ Keywords] substance P; tree shrew; gallstone model
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Table 1 Changes of blood lipid index in tree shrews in different time periods

ECH2 il 04 41 8 J4
Indices Groups 0 week 4 weeks 8 weeks
pugiH
TR 6 0.38 +0. 16 0.54 +0. 16 0.52 +0.20
Control group
B A 2
= 10 0.48 £0.26 * 0.64 +0. 19
=g Model group A * 0-89 £0.33 *
(mmol/L) P
i i L7 B 4
Triglyceride (TG) BUB 4 10 0.44 £0. 10 0.75 0.24" 0.55+0.20
Model group B
0 C 2
B cdl 10 0.42 +0. 21 0.69 +0. 18 0.81+0.36"
Model group C
X e
A 6 1.90 +£0. 45 1.99 +0.40 2.0+0.35
Control group
P A 2
s 10 2.15+0.56 2.05 +0.46 2.15+0.46
B Model group A * * *
(mmol/L) P
5 51
Total cholesterol (TC) PO B 24 10 2.10 £0.26 2.54+0.55° 2.20 +0.57
Model group B
Bl C 4
1 1.98 £0.2 * 2.26 +0.
Model group C 0 98 £0.20 2.18 0. 18 6 +£0.37
hugiiH
A 6 1.56 £0.25 1.54 +£0.33 1.49 +0.37
Control group
2 e e S A 4
e M A P A 41 10 1,62 £0.51 0.88 +0.21° 0.97 £0.26"
(mmol/L) Model group A
High density lipoprotein Fim B 2 .
cholesterol ( HDL-C) Model group B 10 1.60 £0.26 0.91 +0.36 1.12 +£0.26
B C 2
S il 10 1.57 £0.20 0.86+0.20" 0.94 £0.23"
Model group C
hugiiit
TR 6 1.09 £0. 15 1.12 0. 18 1.08 +0.22
Control group
2% 2 TR A 4
MR e 4 A P A 41 10 1.0 £0.51 2.01£0.43 % 1.9940.31°
(mmol/L) Model group A
Low density lipoprotein Hi B 2 . X
cholesterol (LDL-C) Model group B 10 1.21 £0.22 2.20 +0.29 2.05+0.43
Bl C 4
10 1.12 £0.19 .09 +£0.19™ .10 £0.26 ™
Model group € * 2.09 +0. 19 2.10 +0.26
TE: SRR, " P< 0.05,™ P< 0.01,

Note. Compared with the control group, * P < 0.05, " P < 0.01.
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T2 NIRRT 4] 5 8 Sl 45 AL Sh IR A BET AR AL x3 B GXIRANER) SP F R (v x5 )
Table 2 Comparison of model success rates and mortality Table 3 Comparison of SP content in gallbladder between
rates of tree shrews in each group after feeding for model groups and control group
8 weeks with different doses of cholesterol 25 51 Y65 A Average optical density
415 BH OWBUR(%)  AETTR(%) Groups " 4Awecks 88 weeks
Groups Total number ~ Success rate Mortality rate o FE 4
6 0.47 £0.07 0.51 +£0.10
Xof B 2H Control group
6 0 0 (0.0%)
Control group R A 4]
10 0.31 £0.12" 0.42 £0.15*
T A 41 Model group A
10 7(70% ) 1 (10% )
Model group A F B 4]
10 0.26 £0. 14" 0.28 £0.09 **
R B 2 Model group B
10 8(80% ) 1(10%)
Model group B B C 4l
10 0.24 £0.16 ™ 0.22+0.11™
A C 21 Model group C
10 7(70% ) 3 (30% ) —
Model group C T SRR, * P < 0.05, % P < 0.01,

Note. Compared with the control group, “P < 0.05, ™ P < 0.01.
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A 4 FIRE B ZHANZE (HE 300, x 40) ;B8 MU B ZHAHE MK (HE J2(0, x 40) ;C.4 A XT IRZHAN
BEPRIE(HE J46, x 200) ;D8 JEEL B 4HIR#E A (HE B4 (4, x 200) ;E.4 JRIE B 4 fh i (HE 36
x 200) ;F .8 JAGU B AL IR (HE B0, x 200) ;G4 JAXFHAAL SP 3254 H 4 JABUH C 41 SP Rik;1.8 A
X HRLL SP ik ;)8 JHHRL B 41 SP Kk,
1 [ Il JE 58 P 254 A2 1

Note. A Gallbladder at 4 weeks in model group B ( HE staining, x 40); B: gallbladder endometrium at 8
weeks in model group B (HE staining, x 40); C: intima at 4 weeks in the control group ( HE staining, X
200) ; D: endometrium at 8 weeks in model group B ( HE staining, x 200); E. crystal at 4 weeks in model
group B ( HE staining, x 200); F. crystal at 8 weeks in model group B ( HE staining, x 200). G. SP
expression at 4 weeks in the control group; H: SP expression at 4 weeks in model group C; I: SP expression at 8
weeks in the control group; J: SP expression at 8 weeks in model group B.

Figure 1 Changes in the structure of the gallbladder at different time
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Establishment of a hyperuricemia mouse model with renal damage

PEI Yixue, LIU Yongjie, ZHANG Di, LIU Dejun, XU Lingyun "
(School of Biology and Pharmaceutical Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

[ Abstract]  Objective To provide a pathological model for the screening and study of drugs for the treatment of
hyperuricemic nephropathy by establishing a reasonable and stable mouse model with hyperuricemic kidney injury.
Methods By administering one, two, or three of five drugs, oteracil potassium, hypoxanthine, adenine, ethambutol, and
yeast extract, a model was established with hyperuricemia renal injury in KM mice, at different modeling times by using
different modeling doses and modeling methods. The changes in serum uric acid, urea nitrogen, creatinine, liver xanthine
oxidase (XOD), and adenosine deaminase ( ADA) activity were determined, and the variations in weight of each group
were analyzed. Results Compared with the normal group, the serum uric acid level and urea nitrogen level in the mice
significantly increased (P < 0.01) in the group with 1-day combination medication of hypoxanthine and oteracil potassium,
the renal tubular type was abundantly observed in renal cortex, and salt crystals were abundantly observed in renal medulla.

The serum uric acid level and urea nitrogen level in the mice increased significantly (P < 0.01), and liver XOD activity
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decreased (P < 0.05) in the group with 7-day combination medication of hypoxanthine, ethambutol, and oteracil
potassium, and eosinophilic insoluble proteins were found in some of the proximal tubules of the renal cortex. The serum
uric acid level, urea nitrogen level, and creatinine level in the mice significantly increased (P < 0.01) in the group with
14-day combined medication of yeast exiract and oteracil potassium and the group with 14-day combined medication of yeast
extract, adenine, and oteracil potassium. Renal tubular epithelial cells fell off in the renal cortex, and eosinophilic
insoluble proteins were visible in some of the proximal tubules of the mice in the group with combined medication of yeast
extract and oteracil potassium. Salt crystals were abundantly observed in the renal medulla of the mice in the group with
combined medication of yeast extract, adenine, and oteracil potassium. The body weight of the yeast extract and oteracil
potassium group increased faster than that of the yeast exiract, adenine, and oteracil potassium group, with a significant
difference between their body weights (P < 0.05). Conclusions Compared with other modeling method , the mouse
model with hyperuricemic renal damage induced by the combined medication of yeast extract and oteracil potassium was
more stable and its establishment had no significant effect on the body weight of the mice. Therefore, it is more suitable to

use yeast extract combined with oteracil potassium once a day for 14 days to establish a mouse model of hyperuricemia renal

damage.
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Table 1 Test groups and the different schemes of animal modeling

TG AE A7 AR [ mg/ (kg-d) ] KK &G
e Modeling methods and doses of modeling agents B A E] (b
e 13 . . e
. AR R R A . n Time of taking blood
Days of modeling Groups . KB ZWTE B RERLES .
Oteracil after making the
) Hypoxanthine Ethambutol Adenine Yeast extract 1
potassium ast model
IEHA T o o o o o 1
Normal group 1
B A 2
L 44 2 400 (i — — — — 1
PR Model group A (ip)
Single-day K B 41
.. X RIE B 2
administration 4 i — — — — 2
Model group B 00 Cip)
Bl C 4
300 (i 500 (sc — — — 1
Model group C (ip) (s)
EHAT o o o o - !
. Normal group Il
T B D 41
7-day consecutive 200 (sc) 600 (ig) 250 (ig) — — 1
. Model group D
modeling -
SR E 4
— — 2 i 1 i — 1
Model group E 30 (ig) 00 Cig)
EFA . . . . . I
o Normal group I
FEk 14 d 1 F 41
14-day consecutive 300 (ip) — — — 30 000 (ig) 1
. Model group F
modeling
B G 4
® il 300 (ip) — — 100 (ig) 30 000 (ig) 1

Model group G

TE:“ig” FORMEH ; “ip” FORMIETE S 5 “ se” FR BCTF ST,

Note. “ig” means intragastric administration; “ip” means intraperitoneal injection; and “sc” means hypodermic injection.
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MARLE, B8 D 41 M ys R K E B2 T (P < Figure 1 Changes in the relative mouse body weight of
0.01) ,*ﬁ I E 4105 BRI KA T AT , ML each group after 7-day consecutive modeling
BEME(P > 0.05) B8 D 4RI B 4L IR R _ 180 - ERA
B BAEHR (P < 0.01)  APIALIEILEFEE 319 L s I
SHTEEE(P> 0.05), g:;‘ 1401 Model group F

FHe 4 PIH SRAESE 14 d &R, 51E% 3.”;:15 1201 - MHGH
U F, B T LR G 2L/ BRI 3 PR 1 R 2 Hodelgrouw @
RAVISNEHEX B EF & (P < 0.01), R T w?ﬂ(d;') 1 13 14
2.3 BANRFFREEERSLE(XOD)  BRERH Time
ZHE(ADA) &R Ve SR G 41HEE, T P < 0.05,

M2 S AIAL SIEH A T H i AL A B .C 4l B2 L 14 d S AU R TR
FFAEA) XOD Fil ADA 16T A &, 2 R W Note. Compared with the model group G, * P < 0.05.
%A@( P> 0. 05) 5 *ﬁﬂ A ﬁﬂ‘%*ﬁﬂ B 4H Hﬁﬁ , Py~ Figure 2 Changes in the relative mouse body weight of
INEREME(P> 0.05), each group after 14-day consecutive modeling

K2 PUERAS /NN RIR SRR RSN AN« +5, n=10)

Table 2 Changes in serum uric acid, urea nitrogen, and creatinine of the mice in each group after single modeling

ZH 5 M35 PR R ( mg/ L) JRZ Z (mmol/L) HLEF ( mol/L)
Groups Serum uric acid Urea nitrogen Creatinine
-84
B 32.26 +3.67 7.69x1.22 125.53 £22. 04
Normal group 1
R A 4
Bl A 4 37.40 £5.86 7.62 +1.34 120. 56 +22. 66
Model group A
B 4
BUB4 44.79 +9. 64 6.97 +1.08 115.51 +24.43
Model group B
i C 2
# i 104. 20 +38.00% 9.46 = 1. 65" 127.78 +34.38

Model group C

TE: SIEWA L L, "P< 0.05,"P < 0.01,
Note. Compared with the normal group 1 ,#P < 0.05,*P < 0.01.

R3HELLT dEREA LN BT IRIR KRR B SIUEKFEAEI (2 5, n=10)

Table 3 Changes in serum uric acid, urea nitrogen, and creatinine of the mice in each group after 7-day consecutive modeling

ZH 5 1ML 77 PRI mg/L) JRZ A (mmol/L) AILAET ( wmol /L)
Groups Serum uric acid Urea nitrogen Creatinine
Y
ERAT 29.17 £3.76 5.80+1.11 123.32 £8.23
Normal group I
LRl D ¢
BUR D 41 100. 89 +8. 30% 9.95 +1.53% 107.26 +7.58
Model group D
B E 2

25.19 £3.02 .58 £2.29% 115.56 +23.
Model group E 5.19 £3 10.58 £2.29 5.56 +23.38

T SIERWALTEE, P < 0.05,%P < 0.01,
Note. Compared with the normal group 1 ,#P < 0.05,*P < 0.01.
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6 M, RAHES: T d &R, SIEFH S TLREMP> 0.05),
I L5 A58 D 41708 BRI XOD 3% 1 B B I (P H2e 7 AT, R ELE 14 d BT, SIEHR
< 0.05),fH ADA {EPETFE A B, 25 B EE A i, A F 24 BAY G 241/ BUIFAE XOD F1
(P> 0.05);#78 E A0 HAE XOD 1 ADA 3625 ADA {EHEZEF LR EE(P > 0.05),

R4 EZ 14 dEHS AN RIS IRIR SR F RSB ZAEI(x £5, n=10)

Table 4 Changes in serum uric acid, urea nitrogen, and creatinine of the mice in each group after 14-day consecutive modeling

4 M35 JRAR (mg/T.) JRZE A (mmol/L) LI ( pmol/L)
Groups Serum uric acid Urea nitrogen Creatinine
WM
w4l 26.64 £3.37 5.63 £0.82 101.25 +14. 82
Normal group Il
S F 2
& 87.06 17. 00" 13.00 = 1. 87* 131.50 = 14. 92*
Model group F
A G 4
iy i 81.70 +10. 06 11.84 +1.57% 120. 63 +10. 50%

Model group G
TE: SIEWAM L, "P < 0.05,"P< 0.01,
Note. Compared with the normal group II,*P < 0.05,*P < 0.01.
RS PUTERLS L/ BUTIE SRS S B R IO B B O ( x £ 5, n =10)

Table 5 Changes in liver xanthine oxidase activity and adenosine deaminase activity of the mice in each group after single modeling

20 51 XOD &M (U/g prot) ADA %% (U/mg prot)
Groups XOD activity ADA activity
Y
E#A ] 23.14 £3.01 29.24 £9.41
Normal group |
T A 4
26.20 +4. 82 28.10 £8.2
Model group A 6.20£4.8 8.10+8.25
5iE B 4
BRAB 4 27.36 £4.63 31.51 £10.42
Model group B
L C 4
BAc 4 25.26 £4.89 32.38+7.35

Model group C

RO LT d i BEAS AL/ U IE S RN AL R I = S AL A DL« 25, n=10)
Table 6 Changes in liver xanthine oxidase activity and adenosine deaminase activity of the mice in

each group after 7-day consecutive modeling

2H 5 XOD {4 (U/g prot) ADA 1% ( U/mg prot)
Groups XOD activity ADA activity
o
AL 33.47 £3.72 33.25 £8.66
Normal group I
KA D 24 4
.58 £3. 33.49 £13.33
Model group D 21,58 £3.62 *
TR R 4
P E 2 30.91£12.59 36.41 £12.33

Model group E

W HIERA LA, *P < 0.05,
Note. Compared with the normal group II ,*P < 0. 05.

RTOEZE 14 dERS LN BUITE BRSSO B S LA L (x £ 5, n=10)

Table 7 Changes in liver xanthine oxidase activity and adenosine deaminase activity of the mice in

each group after 14-day consecutive modeling

ZH 5 XOD i (U/g prot) ADA 75 4% (U/mg prot)
Groups XOD activity ADA activity
Y
R 20.39 +5. 67 46.01 £10.27
Normal group I
B F 2
20.53 +1.71 .99 +7.
Model group F 0.53 £1.7 37.99 +7.86
RO G 4

23.22 +3.30 40.78 +5.64
Model group G * *
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Ha IEWALE R b IEW AR/ o B C 41 S5 d AR C AL BRI s o R D 41 B2 5T £ D 415 B
S g BT B A1 R0 h o AR AL RE T AR F AL R AR F AL R kAR G AL R R G AL
VST, M OFTRARRIERRE ARV 1 20O kR 7R SR 2645 i B ORS8RI B B MK e 5 3 (9 Sk
TR /NS B B AU A s S (T SR AR R L 40 R, BNV ok B BT S 38R BNV R AR B AR 25 (A
SR B /ANVE R . AR =50 pm,
B3 A4/ ISR BCE (HE B, x 200)
Note. a: Renal medulla in normal group. b: Renal tubule in normal group. c: Renal cortex in model group C. d: Renal
medulla in model group C. e: Renal cortex in model group D. f: Renal medulla in model group D. g: Renal cortex in model
group E. h: Renal medulla in model group E. i: Renal cortex in model group F. j: Renal medulla in model group F. k:
Renal cortex in model group G. 1. Renal medulla in model group G. Black arrow indicates eosinophilic insoluble protein.
Red arrow indicates salt crystal. Blue arrow indicates renal tubular epithelial cell edema. Yellow arrow indicates renal tubular
epithelial cell necrosis. Green arrow indicates nuclear pyknosis and fragmentation, and tubular dilation. Orange arrow
indicates renal tubular cells with nuclear fragmentation. Purple arrow indicates renal tubular epithelial cell shedding. Bars =
50 pm.
Figure 3  Pathological changes of the renal tissues of the mice in each group. HE staining



rf E HE AR 2 7 2018 4E 9 A 5528 #4559 ] Chin J Comp Med, September 2018, Vol. 28. No. 9 53

ok, FECE TIRE St T E UG, 5 kS E
e vl ; @ IR ERZE A1 , /& B PR IR £h 25 d Y i 1 25
A VU T B FL LA 5 45 A PR

PRI SE R ZH MR I EER AR I 2 7=, &
B RS A AL (XOD ) fE AL Tk B RS 5 B I Ne
M=, SCHR PR AR D7 2 S 8 PR IR INLAE ' 43
E/INASE R O PR R 43 17, DR R e Ry N2 44X
T, AT DLORE R R 7 Ak R B R HE R R AL, SRR TR
YR A R T A0 ) ) 3 A ) B R O 1 B
M PRPR K- T o KB /0N BSR4 28 S W R N A7
TEDRERT , (E AR P9 B A i, R 4818 1R 0 o
B ve DR TR ILAE B 45 36 B 2R | Bl e 55 A oy 1 O it
55N PR B2 ILAE 2 WL A R AT, @58 i Jk
FRRRTARPI T, W AR RS TR RRE BIRERS A 25
TR P D A T L i R Ay A Ak Tl T
P DA B AR S A MOk e ot T A Ml B A TR A Tl 1) 5
PR PR IR 4 A B ] Bsf S5 8 v e 32 110 e W o 5 R
WS AR IO VE F R 55 A8 AoV Tk 1 2, 8-
FERRERS DU T B /NG 5 R B /NS BH €, i &
FmE R R WUEF R B R B E LT TR
B IEH PRI 22 2 R & | O R
RS20 SO R A T 4R 25 AL, NI & i IR
i IUAE , PR T 0L PR R v B 1) T s o BB /NS D RE 52
B B/ INER B0 N A R A2 AT
YR BRSNS SR Bl 1V TR A R R i
PR 0 B WS I TR PR R, (D4 ) PR 2 HE it
ST B AR ™ Py bk g8 1 mT 400 i) /N A8 X DR R
FR 43 W, DACTTT 4100 4] B JOE X R R ) HlE Yt 8 it PR R
THE

ARG ISR R AR | K BRSNS | 2
TEE BEREE S P AR SR ElD6 K v A
R EA R R T 1) 7] 4 R TR B 5 6 P IR TR iy A4 )
(B IGERS JRE olg I MG ) T PR 1% it 4000 61 5] ( 4
WRTRE ) 5 I5CH] PR IR Hi AR 40 Jox (R I8 ) R4 o] PR 2
HEME 2 (2 T ) 5 356 FH PR R A 4 4 Jo (IR e ) |
Rt 016 751 ( SECRR IR AN ) LA S il PR R HEM 25 ( &
W T ) o WRERAN ] s A ATL ) | 3 S i) | 3 A7) o
Xof 9o BEAR AR A 52, TR E T 7 A4

AT A B R A 400 mg/kg BV K v 5
WEALE 1 h A2 h B, HIRFRZKE- 5 1E 5 A G
A 025 5, Y ASEAS I ), SR -t 41 38 I A s 455 vk
AR, mEEAE " ARG R 500 mg/kg
KBRS 55 300 me/kg S0 R 49 16 & BRLIR 45 24 1

R /INERUIML T PR R B PR 28 50K - S T e, B A
BURHLF R A Al LB /NS 52 B DR IR £R 45
mmCRR, 16 B I 3 455 T 52 AT 475 5 8 DR R IR I %o
e —E i E , 5 SCI B AR H kA
PR AR AT UL T B 1 2 24 BT R, XA T 1
T RTC TR AR

ARG R 250 mg/kg ZFE T S 100 mg/kg
JRNZERA L2 7 d AR, LT R R K 5 IE H 1M L
VA B A8 Ak, B R 28 ZUKF- 3 T, 40 4000 B8
SR e PR B Jo b Ry UL N R A K e
s AN R N AT IR S = AN
Yk, B R D N AT DA R 2R A A
JH, Lt A 3 T B T D R, B
2 RS AR BT R B D RE B 7 , 5 e PRI Il 9E 3
OB R B AT

JEHEAE " SR 25 o/ kg UK B IEIA GR R SR BR A
250 mg/kg L T IEHEE | RIS KB 5 200 mg/kg
SRR IR A T £ v PR R ILAE KRB AY | Han 261 SR
100 mg/kg VR A B 250 mg/kg CIET S,
AR B T 5 200 me/ kg SARFRER , 144E 17 d, il %%
R BRUR PRR IMAE ' 450 AT HL ot v R R PR R A
JULEF /K- 2 S 25 T 8, 2H 2005 B2 A A R I 8 1)
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Constructing an intrahepatic model of advanced liver cancer by injecting
cancer cells through the hepatic portal vein

CHAI Yantao, JIANG Qiyu, FENG Fan, SUN Huiwei, LI Xiaojuan, YANG Ruichuang, WANG Zhijie,
LI Ruisheng” , HOU Jun”
(Research Center for Clinical and Translational Medicine, 302 Military Hospital of China, Beijing 100039,
China)

[ Abstract] Objective To construct an intrahepatic model of advanced liver cancer ( hepatocellular carcinoma,
colorectal cancer liver metastasis, breast cancer liver metastasis, non-small cell lung cancer liver metastasis) by injecting
cancer cells through the hepatic portal vein. Methods MHCC97-H, a highly aggressive cell line of hepatocellular
carcinoma; SW480, a metastatic colorectal cancer cell line; MDA-MB-231, a human triple-negative breast cancer cell
line; or A549, a non-small cell lung cancer cell line, was cultured and seeded into the liver of BALB/c nude mice by

injecting cancer cells through the hepatic portal vein. After 3 — 4 weeks of growth, mice were analyzed by PET/CT
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screening. Mice were injected with approximately 200 wCi nuclide probe'®F-FDG through the tail vein. The BALB/c nude

mice were analyzed by PET/CT screening after 30 —40 min. The mice were then collected, and their livers were obtained

and photographed to determine the presence of tumor nodules on the liver of BALB/¢ nude mice. Results

MHCC97-H,

A549, SW480, or MDA-MB-231 cells grew and multiple diffuse tumor nodules formed in the nude mouse livers. Nodules

in the nude mouse livers formed by cancer cells could be identified by PET/CT screening; the PET/CT intensity of nodules
formed after A549, SW480, or MDA-MB-231 cell injection was weaker than that of MHCC97-H cells. Conclusions An

intrahepatic tumor animal model of advanced liver cancer has been successfully constructed by injecting cancer cells through

the hepatic portal vein. This is a promising model for research on liver cancer or antitumor drugs.

[ Keywords)

advanced liver cancer; animal model; colorectal cancer liver metastasis; non-small cell lung cancer

metastasis; breast cancer liver metastasis; BALB/c nude mouse
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Figure 1 ldentification of intrahepatic growth of MHCC97-H

cells via PET/CT screening in nude mouse liver
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third row: 5 x 10% cells; the fourth row: 1 x 10* cells. White arrow
indicates multiple and diffuse nodules in nude mouse liver formed by the
intrahepatic growth of MHCCO7-H cells.
Figure 2 Multiple and diffuse nodules in nude mouse liver
formed by the intrahepatic growth of MHCC97-H cells
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Figure 3 Identification of intrahepatic growth of MDA-MB-231,
A9, or SW480 cells via PET/CT screening in nude mouse liver
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cells; the third row: SW480 cells. White arrow indicates the

multiple diffuse nodules in nude mouse liver formed by the
intrahepatic growth of MDA-MB-231, A549, or SW480 cells.
Figure 4 Multiple diffuse nodules in nude mouse liver
formed by the intrahepatic growth of
MDA-MB-231, A549, or SW480 cells
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DUER Blimp-1 £2 #F IFN-y 22 25 300 ] 985 40 At )
YEFH B 5T

Bk wEE,E

s

(RN A AF & BEReE-m AL, I 430021)

[fBE] BH® %I B IKRE QIS S A E A -1 ( B-lymphocyte-induced maturation protein-1, Blimp-1) 15 19
Y SMMC-7721 3458 JAT: R R ARSI, Fik L5 X 4] shRNA-NC 20 \shRNA-Blimpl 41 ;
TUBTEE M P Blimp-1 3£ K A 3635, 5256 %G 2 8 PCR ( RT-PCR ) Fl17E 1 5 B3 35 ( Western blot ) 469 Blimp-1
mRNA FIEE H# 1K, CCK-8 2% WAL AN A 143 78, Tt 2 40 M (SRS 00 40 AR 9 1 T, Transwell 35 W2 400 At 1) 12 22 66 7 , T
I B 22 WK BFF DU 7 1% ( ELISA ) il y-T 48 R (IFN-y) \HA AR 2 (IL2) WEHKFY, &R SXTEAML,
shRNA-Blimpl ZH4H i Blimp-1 mRNA FIZE [ ) ik 3 B ERER(P < 0.05) . YUK Blimp-1 ik & 2 1 il
SMMC-7721 i34 (P < 0.05) f2HEHIHTZ(P < 0.05) , B EREARAM AR ZERE I (P < 0.05) , 1.3 i IFN-y
FEHKFE(P< 0.05) ,HXF L2 HEAKFELH B, 48 UK Blimp-1 AT{27E IFN-y 2 (1355, i il il iFsE
AP sE (228 BT

[3£42i7] Blimp-1;IFN-y; i ; 195

[FESES] R33 [ XEFRIZAE] A [ XE4S])1671-7856(2018) 09-0061-05

doi; 10.3969/]. issn. 1671 —7856. 2018. 09. 010

Silencing Blimp-1 inhibits hepatoma cells by promoting IFN-vy expression

Deng Hao, Peng Qiwang, Li Wei
(Department of General Surgery, Wuhan Red Cross Hospital, Wuhan 430021, China)

[ Abstract ] Objective  To investigate the relationship between B-lymphocyte-induced maturation protein-1
(Blimp-1) and the proliferation, apoptosis, and invasion of the hepatocellular carcinoma cell line SMMC-7721. Methods
The experiment included a control group, shRNA-NC group, and shRNA-Blimpl group. The expression of the Blimp-1
gene was silenced in hepatocellular carcinoma cells. Real-time quantitative PCR ( RT-PCR) and Western blotting were
used to detect Blimp-1 mRNA and protein expression. Proliferation and apoptosis were measured by the CCK-8 method and
flow cytometry. The Transwell method was used to observe the invasion ability of cells. The protein levels of IFN-y and
IL-2 were analyzed by ELISA. Results Compared with the levels in the control group, the expression of Blimp-1 mRNA
and protein in the shRNA-Blimpl group was significantly decreased (P < 0.05). Silencing Blimp-1 had significant effects
on inhibiting SMMC-7721 cell proliferation (P < 0.05), promoting cell apoptosis (P < 0.05) , significantly reducing the
invasive ability of cells (P < 0.05), and significantly increasing the level of IFN-y protein (P < 0.05), but had no
significant effect on IL-2 protein level. Conclusions Silencing Blimp-1 can promote the expression of IFN-y protein and
inhibit the proliferation, invasion, and apoptosis of hepatoma cells.

[ Keywords] Blimp-1; IFN-y; liver cancer; proliferation
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JHP IR 2 ™ I A SIS 1) DL MR | i R
BAE L B AR RS ] TR
KRR, 2808 H B2 I B w55 1% & e i
M H S 822, BT, AR R 2R )T 7 AU
FAR M AT TR YT 55 ERTT RO
YIRS SR e M 2 S BUR B LT R E
AT FEZRN, TR, @ R BEIRYT YT B
Y IO FH T A, T 3 5 A LA £ 3 AR e HE 1) R
SRR R T 20, (B XS LR B & i A B
A A T EL AT L= A et A2 i, B 1k 2 %
PR S 16 9 7 IR T i PR 7 ) AF 58 AR T
AT BT AN S R -1 ( B-lymphocyte-
induced maturation protein-1,Blimp-1) , XF{ A PR 4%
F3ak 25 11 1 ( positive regulatory domain zinc finger
protein 1, PRDM1) , 7£ B 4 g 431k i 72 Hh & #5 5% 4k
VR, FE 3k 1 18 T fie o 40 ™ 2 K e e I
5, TR AL (0 G e RS0 7 AR SR I 5T
W], Blimp-1 7EMEI AU Rk i 50, 2 5 Mg
B R A R D AR S 8 T e g
A ARG Y 7 S (S B LA

1 #MEIAEE

1.1 SR

JFFfE: SMMC-7721 40 3 iy A 52 3 & AL 4K
7, Ee W1 B R b R4
L2 FERRXFSME

RPMI 1640 3% 57 5 a4 1 iE 18 A 32 8 Gibeo
N SERFSE G E B PCR (RT-PCR) X 7 & 16 H Fi
1 Roche 2% Fl; TRIzol i 7|4 H 3£ [E Invitrogen 2%
7] CCK-8 X 7 & . LI ZE 1 V-FITC (annexin V-
FITC) /BUAE N BE ( propidium iodide, PT) 2 fifd i T4
AR &0 B 26 B Sigma 2 7 ; Blimp-1 5L 58 FE L
AR CHIH -3 - WA I U ( glyceraldehyde-3-phosphate
dehydrogenase , GAPDH ) HL. 58 ST AR H € [# Cellular
Signaling Technology 7\ Fl; y- #t % (interferon-y,
IFN-v) 120 i -2 (interleukin-2 , TL-2 ) BiHX £ 3
W% B 9 %€ ¥ ( enzyme-linked immunosorbent assay,
ELISA) A5 0 1207 & W8 [ b 7 2% b 22 ) A R 2% W)
shRNA-NC ,shRNA-Blimp1 %5 K185 75 py 136 75 75
AW EE L BEARIUE 58 FEIZEER R A ] 2%
JerE i PCR U F 5% [ Bio-Rad A ] ; =X A3
HZEHE Cell Signaling Technology NI

1.3 XWHZE
1.3.1  ZHAE A BE % i e

JIFEE SMMC-7721 4iiffl & T 37°C 5% CO, 4iijfi

B4 A RPMI 1640 353255 (& 1% AEHT10%

A LT ) |, B0 S P L A0 it AR IR B, B R
T — R R SR R EOA AN I TS 2250, A
BEYLHT— K, G IR, DAL 4 x 107 DA EE
T 96 fLAR T, K 4t 43 o B ZH | shRNA-NC
24 . shRNA-Blimpl (5’ -GATCTGACCCGAATCAATG-
37 )4, X HREH A IE B R FR B 40, shRNA-NC 21 Al
shRNA-Blimp1 ZH 4fl i 53 51| % G #5 417 IC 3L ¥ 51 Fil
Blimp-1 #4155 # (10 pL 1 x 10" TU/L) , & T 40
MIREFRAE TR % 48 b,

1.3.2  SERF9¢ 6 & PCR K i 40 g b Blimp-1
mRNA ERiAH

TRIzol V5 FEHUAS A A 5 RNA |, >R FH B 5%
fifi 5 % cDNA, M4 Genebank 1 Blimp-1 mRNA [}
I=21l! ,@E}Eﬁ Primer 5. 0 A& 5149) . hERAETE
W, 51 W F %) K. Blimp-1 b AR 50
TGGACATGGAGGATGCGGATATG-3" , I i ¥ 5l N
5’ -AGGTCCTTTCCTTTGGAGGAGTTG-3 * ; GAPDH
3 F A A 57 -GGGCGCCTGGTCACCAGGGCTG-
3, R K 57 -GGGGCCATCCACAGTCTTCTG-
37, RSN 95°C 5 min;95°C 30 s,59°C 30 s,
72°C 1 min,35 PMEH;72°C 5 min, LEHEE 3 K,
R E S DR AL, R 27k 158 e R A X 7
SR
1.3.3 & H B EN I s ( Western blot ) £ 30 41 fitg
Blimp-1 & FI Y& IA &

AR L AN L, BCA 755 & 76 B¢, 100°C 2 ik
AR WL 50 g B AR AR A T 3R TR A O G R e HR
W W A RS 2 PVDF B B E A 1 h,
S —BUR B IS, A Z 300 H 2 h, ECL
B O 5 5 GAPDH K BE (R 0 Fe A8 B H
B R A A R
1.3.4  CCK-8 Ao 241 jifd iy 34

DAL 4 x 10* AR T 96 FLARH A
RigR L2 100 wL, A 37°C 5% CO, 4155 3746
i3t 46 h, BFLINA 5 wL CCK-8 ¥, R A IR A,
37CHER 2 h, BRSO I+ 450 nm T 4H i A4 1
JEE(OD 1) .

1.3.5 G4t ARG 00 44t P 1% ] 7
IWELAH 1 x 10° M40, % annexin V-
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FITC/PT AUYL i 4 e 8 T ) 3k 7] 6, AR 4l JHE 156 B
FAFE R T FEAE, & T A A 5 4 e
T, LR ER 3 K, HHRE S MEL,
1.3.6 Transwell 460 40 10 142 28 e

B E Rl fE B9 Matrigel B2 N A Transwell | %
37CHEFRA T, WA A, R 1
10°/mL, FEMA 600 L 5¢ 445785, 37°C £ 57 24
h; PBS WE Uk b, 2 R A 40 MG, RS [ 2 20
min, Je {8, 100 7% 2 3 B5 5, B S AN 9L 4 57 15
B, LI ELE 3K,
1.3.7 ELISA K I 4t i 3% F%  L3% f IFN-y | IL-2
[ Zeik it

WCAE A 157 72 h B9 ARME LTS W, R TFN-y |
IL-2 ELISA il & A i IFN-y [ IL-2 7K,
1.4 FitEHZE

SPSS 22. 0 R AF AT G Ab #, 45 DA 245
+AREZERIR (x5 ), ZABIRRIA LR 3
P2 7 22004, IR PG G EL 4508 SNK-q K556, P <
0.05 N2 54 1k,

2 FR

2.1 &AMAF Blimp-1 BIRIZE

SMMC-7721 #ii Jitd J& %t shRNA-NC, shRNA-
Blimpl J&5 ,RT-PCR I Western blot Il 4% £H 41 ifg
Blimp-1 fy a8 4501 1 /1 PR, 5x R4
FHEE , shRNA-NC 4140 Blimp-1 mRNA 3Rk i
JC B W 7% 4k, shRNA-Blimpl Z4H 4fi 2 * Blimp-1
mRNA )3 35 B 0 IR 41 8 E AR (P < 0.05);
Western blot 25 5 [FlFE B 7R | 5 %5 BEZL A L, shRNA-
NC 440 Blimp-1 & 17K F- IS 548k, shRNA-
Blimpl 4141 - Blimp-1 2 (4 /K F W E K (P <
0.05),

A ShRNA-NC#] ~ shRNA-Blimp-141
Control group shRNA-NC group shRNA-Blimp-1 group

BIEmp-1 S S ——

Bl 1 Western blot #5145 2140 Blimp-1 & 4 1934
Figure 1 Protein expression of Blimp-1 in each group of cells
detected by Western blot

2.2 Ek Blimp-1 X408 At 5E A 2200

K CCK-8 1 MLEZ 45 41 40 B i B4 IR L, 45
% 2 s, SXFRRAIAH EE , shRNA-NC 21 200 Jifa iy 344
YEBE F1JCH 484k, shRNA-Blimp1 £H 20 Jifd f) 184 5 g
TBETNRE, ZRAREE(P<0.05),

xR1 HHAMMD Blimp-1 BRER (2 25, n=3)
Table 1 The expression of Blimp-1 in each group of cells

) Blimp-1 mRNA 7K3F  Blimp-1 & [17KF
Groups Blimp-1 mRNA level Blimp-1 protein level
apilcEs
) *HRA 1.000 £0. 026 0.423 +0. 041
Control group
shRNA-NC 4
1.005 £0. 021 0. 436 £0. 038
shRNA-NC group * *
sRNA-Blimpl 21— 00 015+ 0.189 £0.012*
+ +
shRNA-Blimpl group ’ - ’ o
F
& 902. 859 53.197
F-value

X AL, " P < 0.05,
Note. Compared with the control group, * P < 0.05.

&2 YUK Blimp-1 X ATHEANMIE SN (& £ 5, n=3)
Table 2 Effect of silencing Blimp-1 on the

proliferation of hepatoma cells

2151 ODs fi
Groups 0D 5 value
R4

‘ Xif B4 0. 896 +0. 085

Control group

shRNA-NC 4

shRNA-NC £ 0. 868 0. 082

shRNA-NC group

shRNA-Blimp1 41
shRNA-Blimpl group

F1iH
F-value

W SXTRAME, * P < 0.05,
Note. Compared with the control group, * P < 0. 05.
2.3 EK Blimp-1 X 4RAE T2

KR A SO 58 45 2 A0 I A R TR DL, 25
e 3 & 2 Frs, 5XF A AH L, shRNA-NC 24
Ji B PR T 3R JC I B A8 4k, shRNA-Blimp1 2H 28 0 14 I
TR EWIN, 2554 BEM(P< 0.05),
2.4 3K Blimp-1 X3 4HR{E &AL 1 RIS T

K Transwell 1543 B 45 2H 40 i 19 1= 28 fig 1 A8
b, g5 3k 4 iR, 5 X R AH L, shRNA-NC 41
Y A 1R ZEFOTE I A8 1k, shRNA-Blimp1 2H 41 g (1)
REF D EEIL, Z R A REME(P<0.05),

XA

Control group

0.421 £0.039 "

41.327

shRNA-NC#H shRNA-Blimp-141

shRNA-NC grou shRNA-Blimp-1 gro
1045 group 100 p-1 group

10

103‘% " 1033 i 103‘% 5

10° 10°4——+ 102

& 10 101—’;# . 101 * #
100 gy 10 eyt 109 ey e
10° 10" 10 10°10* 10° 10' 10 10°10* 10° 10' 10% 10°10*

I 1 V-FITC
Annexin V-FITC

B2 HUER Blimp-1 5T 40 5 T 0 52
Figure 2 Effect of silencing Blimp-1 on the

apoptosis of hepatoma cells
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3 UL Blimp-1 XHHEABIH T2 (x + 5, n=3,%)
Table 3 Effect of silencing Blimp-1 on the

apoptosis of hepatoma cells

2151 TR
Groups Apoptosis rate
apited
. XL 4.215 +0.563
Control group
shRNA-NC
4.874 +£0. 521
shRNA-NC group *
shRNA-Blimp1 41 13,452 £ 1. 415 *
+
shRNA-Blimpl group ’ o
Fd
2.2
F-value 92.258

T SXHRAAIL, " P < 0.05,
Note. Compared with the control group, * P < 0. 05.

4  UUE Blimp-1 XU ZBRE I (x =5, n=3)
Table 4 Effect of silencing Blimp-1 on cell invasion

kil (EEiilikiqE|
Groups Number of invasive cells
X R4
TR 125.784 +11.436
Control group
shRNA-NC 4

ShRNA-NC group 136. 528 £12.658

shRNA-Blimpl H
shRNA-Blimpl group
FE

F-value

68.597 £6.257 "

36.353

TSI, " P< 0.05,
Note. Compared with the control group, * P < 0. 05.
2.5 LA Blimp-1 X% 48 Bl 3% 5% ik £ 7% o IFN-v,
IL2RA SRR
KH ELISA 3% 50 45 4140 M L35 0P TFN-y |
L2 K28 Ak SR AN 5 B, TL-2 R4S 411R Y
Al 25 S AN W I 55 % R ZH A [, shRNA-NC 41
IFN-y & 7K JCIH 2 284k , shRNA-Blimp1 £H IFN-y
HEKFRE L, 22530 BEE(P < 0.05),
&S5 ULEK Blimp-1 XA SR LI IFN-y |
IL-2 F#REWFE( x +5, n=3,pg/mL)
Table 5 Effect of silencing Blimp-1 on the expression of
IFN-vy and IL-2 in cell culture supernatant

a5
:E%J IFN-y 1L-2
Groups
IR 4
REREAL 23.451 +£2.623 16.587 +1.234
Control group
shRNA-NC 41

24.685 +3.152 17. 425 +1. 326

shRNA-NC group
shRNA-Blimpl 4

* 18.742 +2. 12
ShRNA-Blimp] group 39.587 +4. 163 8 + 3
A
i 21.260 1. 364
F-value

S XA, * P < 0.05,
Note. Compared with the control group, * P < 0. 05.

it

Blimp-1 ScAI8% & BLAER B 4H bk B4 988 vh 3256
B, mT g o & R A E R Blimp-1 3%
AT NE R Ek B 7 AN+ 25 B
20 1) S A LA A R A e R AT B2 R 3 R O 3
REIE . AFFE T, Blimp-1 & 2B 5878 e 5 i
SR SERIATR IR B4 bk LR 04 7 A PR G A R
Blimp-1 3% M o] fE LA PR SE R /R - AR
SRAGBFFE R, Blimp-1 76 MR g A9 A= 4 o4k DA
FARZE TR i p LR B 7
SR FH G2 A AU 1 7 R Blimp-1 76 il s 41
AUl ki 45 R B, Blimp-1 7 80K 20 A il 483
Hh BH R R R A B RE , WT A R I R A2 W 4 T A
Y FIE G IR YT R A FEME IR 42T, Blimp-1
PR 3 B, I 55 R I R 43 103 bk 2 45 A
R UIA O, $E7R Blimp-1 3 X ] V8 A 0 i 00012
W A R T I Ay S A

FIRGT Blimp-1 TE FF988 20 M b B9 4 , VNG & 1]
1 UTER Blimp-1 78 798 SMMC-7721 40 Jifg 1) 36 35
&, RT-PCR F1 Western blot #: I %5 I & /~, 7F
shRNA-Blimp1 #H 4/ 1 Blimp-1 mRNA F17& 8%}
R 2 FRAIG ; CCK-8 T 2 41 A4S0 000 41 e 11 3
FAFNT , 255 B, 5 X B AL AH HE , shRNA-Blimpl
ZH A1 B A 33 5 4 3 ARG, U TR R B A I 5 Transwell
INEE R EE R B R UTER Blimp-1 3 [R5 25 000 1 T 98
SMMC-7721 40 Jfd (#9222 € 1, 2 91 F 3% Blimp-1 AJ
PP S 00 ) PP 200 L P 4 2, O EC O T 410 3 4
AARZE , DT 400 i) P98 2 — 20 9 e 7R R vh &
MR, 5 BRI IT 4 A — 30,

WF5E & B, Blimp-1 AU 28 4 9 28 K 71k
DA K 240 M R RS EL AT R E A T ELX e e R 1
KFEAREEEM " R gE e
gL FE, Blimp-1 7T 5 41 g [H ¥ TL-2 A0 B A/EH
MM R B MEY . IR 0 kA R,
L2 (FRR R A EEE X, IFN-y JEHUAE
B SRR IR, LR IR A I AT ARG 5 4
SRS L O i a1 U N O 71 e 7 /5 2
Blimp-1 £ JF-9 41 i b 19 V6, A DF 9258 5 ELISA
Ko 4% 20 40 Jf v TL-2 TFN-y (19 3235, 45 50 & PR,
UUBR Blimp-1 F& UG 40 3 102 AR iA
JCHA & 52 i, {H n] B S R IFN-y 19 K7, $E R
Blimp-1 7] 838 1 i 1 TFN-y 443006 DA 177 390 361 -9
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Effects of age on efficacy of in vitro fertilization in non-obese diabetic mice

Yan Tao, Hu Ping, Xu Chen, Wang Qi, Shi Dandan, Zhao Jing, Wang Hongyu "
(Nanjing Biomedical Research Institute of Nanjing University, Nanjing 211800, China)

[ Abstract]  Objective To improve the results of in vitro fertilization (1VF) for non-obese diabetic (NOD) mice.
Methods NOD female mice were divided into four age groups: 4, 6, 8, and 10 weeks old. Sperm from 3 - 6-month-old
male NOD mice were used for in vitro fertilization. The next day, the number of usable embryos per female mouse was
counted and the experiment was repeated twice. NOD mouse embryo transfer data collected from 2016 —2018 were used for
the comparison of pup rates. Results Twenty-four hours after the first experiment, the means + SD of the number of two-
cell-stage embryos per group were 13.4 £2.5,22.7+2.9, 22 +7.0, and 30.5 +10.9, respectively. Twenty-four hours
after the second experiment, the numbers of two-cell-stage embryos per group were 7.8 £2.6, 16.5 £4.5, 14.2 +6.5,
and 24.5 £5.9, respectively. The mean + SD rates of pups born from transferred embryos after in vitro fertilization in 4, 8,
and 10 weeks were (35.32+9.9)% , (36.19+6.2)% , and (43.15 +6.9)% , respectively. Conclusions Ten-week-
old NOD mice respond better to IVF than 4-, 6-, or 8-week-old ones. Therefore, we suggest the selection of 10-week-old
NOD female mice for in vitro fertilization.

[ Keywords] in vitro fertilization(IVF) ; NOD mouse; embryo
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Table 1 In vitro fertilization results of the first experiment

24 h J5 A FUMERRARAT Y

48 h J5 4 R AR

NOD i B % (S5 NOD i i H 2 24 h JG ARG B A _ e _ g,
fE R i () i B K 5 A R G AL — B TR R
Age of female NOD  Number of female ~ Total number of two-cell
ice (weeks) NOD mic brvos after 24 h Number of two-cell embryos Number of two-cell embryos
fee {weeks fmiee cembryos after obtained after 24 h per female mouse  obtained after 48 h per female mouse
4 10 135 13.4 +2.5* 15.1 +£3.4*
6 7 159 22.7+2.9" 24.0£3.0"
8 10 220 22.0+7.0" 23.2+7.8"
10 10 299 30.5 +£10.9°¢ 31.2+£9.4¢

4 AL HLES 4 SRR AL =41 A, P < 0.05;10 R HAL = L, P < 0.05;6 R 8 R4, P > 0.05, %2 [,

Note. Comparison among four groups : 4-week-old compared with the other three groups, P < 0.05; 10-week-old compared with the other three groups,

P < 0.05; and 6-week-old group compared with the 8-week-old group, P > 0.05. The same as in Figure 2.

R2 H RIS RO

Table 2  In vitro fertilization results of the second experiment

24 h i d HUKERL R A

48 h Jr & RUMERLRA Y

NOD M FUHME () NOD MERAZL 24 h 5 4IRS _ , _ "
SEBLAAR () NOD MEBLAN 24 h = AMALAS IR B AR AR R
Age of female NOD  Number of female  Total number of two-cell R .
ice (weeks) NOD mi b fior 24 h Number of two-cell embryos Number of two-cell embryos
e L weeks fmiee cmbryos atier obtained after 24 h per female mouse  obtained after 48 h per female mouse
4 10 78 7.8 £2.6" 9.9 3.1
6 11 181 16.5 4. 5" 17.2 +5.0"
8 10 152 14.2 +6.5" 13.7 £6.4"
10 6 147 24.5+5.9°¢ 25.1+9.2°

£ 3 2016—2018 4Ef¥) NOD /i &2 B A AT 45 i

Table 3 Pup birth rate of in vitro-fertilized embryos of NOD mice after transferred into ICR female mice as
recipients during 2016 —2018

' K ICR Mt R 3Z 4% K

NOD H: G () P FERL IR A7 (%) Sl
. . Number of embryos Number of ICR female . Number of

Age of female NOD mice (weeks) . . Pup birth rate .
transferred mice as recipients experiments

4 1043 55 35.32+£9.9 8

800 40 36.19 £6.2 3

10 592 30 43.15+6.9 4

(T#H%82 M)
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Research on sharing service patterns of “Internet + ” laboratory animal
resources

LI Huiping, WANG Xiaoming, YANG Jinchun, WEN Jinyin, CHEN Meili* , HUANG Ren
( Guangdong Laboratory Animals Monitoring Institute; Guangdong Provincial Key Laboratory of Laboratory Animals,
Guangzhou 510663, China)

[ Abstract] On the basis of investigating and combing the current situation of laboratory animal resources and their
supply and marketing in China, this article analyzes the application needs of user groups in laboratory animal industry for
information services on laboratory animal resources, and explores the service platform mode for sharing laboratory animal
resources in China under the “Internet + ” environment, fully utilizing the optimization and integration role of “Internet +”
in the allocation of social resources, and contributing to the construction and sharing of resources in the laboratory animal
industry. This article focuses on the one-stop laboratory animal resource-sharing service platform as an example, and
introduces ideas for the design and functional module realization of the platform.

[ Keywords] Internet; laboratory animal resource; sharing; service platform; service mode
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Figure 2 Channels for purchasing laboratory animal resources
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Tissue morphological characteristics of liver from four commonly used
laboratory animals compared with those of human

LI Jing', WANG Yanli’, LIU Engi® *
(1. Key Laboratory for Molecular Genetic Mechanisms and Intervention Research on High Altitude Disease of
Tibet Autonomous Region, School of Medicine, Xizang Minzu University, Xianyang 712000, China.
2. Department of Pathology, Xi’ an Medical University, Xi’an 710021. 3. Laboratory Animal Center,
Xi’ an Jiaotong University Health Science Center, Xi’ an 710061 )

[ Abstract]  Objective To compare the livers of four commonly used laboratory animals ( mouse, rat, guinea pig,
and rabbit) with the human liver regarding tissue morphology, in order to provide a reference for study of the liver and the
choice of laboratory animal. Methods Livers of normal mice, rats, guinea pigs, and rabbits were obtained. The
morphology, hepatic lobules, organ coefficient, and nucleoplasm ratio of the livers of the four animals were investigated and
compared with those of human. Results The results showed that the morphological characteristics of rabbit liver were the
most similar to those of human liver, and the shapes of rabbit liver and human liver were irregular wedge and wedge,
respectively. The nucleoplasm ratio of rabbit was also the closest to that of human, at 0. 158 and 0. 149, respectively. The
hepatic lobules of guinea pig were the closest to those of human, with both five lobules. The liver coefficient of guinea pig
was also the closest to that of human, at 3.096% and 2.35% , respectively. Conclusions The organization and
morphological characteristics of the liver of rabbit and guinea pig are closest to human, so these two animals may be more
suitable for liver-related research.

[ Keywords] laboratory animal; liver; tissue morphological characteristics; comparison; laboratory animal choice
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Figure 1 Livers of four commonly used laboratory animals
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Table 1 Morphological characteristics of the liver from four commonly used laboratory animals compared with those of human

Bl b 0% LN Ll
Color, texture, edge Shape Hepatic lobule
ANEL WELL(, B, Aot AL 4 53] Nt
Mouse Kermesinus, soft texture, smooth edge Trregular circle Six lobules
PN [EEARCN e ke 5/ AL 5] ALy
Rat Kermesinus, soft texture, smooth edge Irregular circle Six lobules
JR B [EFEARCANTiE7 ik Sl AL 5] ot
Guinea pig Kermesinus, soft texture, smooth edge Trregular circle Five lobules
e LEFANCNDIt /UL S i AHLELIE Al
Rabbit Kermesinus, soft texture, smooth edge Irregular wedge Six lobules
A i EFANCANDIE B UE. S it -1 517 T
Human Kermesinus, soft texture, smooth edge Wedge Five lobules!”]
®2 UFNE ISR S5 TS BB L (x £ 5)
Table 2 Liver coefficient in four commonly used laboratory animals compared with that of human
hE (g) L (g) i IVAUN S
Body weight Liver weight Liver weight/Body weight
/MR Mice 33.54 +5.521 1.7512 0. 329 0. 052 156 +0. 005
KB Rats 407.166 +37.791 16.473 33 +2.056 0. 040 564 +0. 005
JKEL  Guinea pigs 307.6 +18.929 9.524 +0.503 0. 030 962 +0. 001
Z4  Rabbits 3080 +58. 878 139.75 2.5 0.045 373 +0. 001
A Human 60 0001"] 1410 +2001" 0.02357!

K
Guinea pig Rabbit

B2 PR LS4 HE Yeta bl A ( x 400)

Figure 2 HE staining of liver tissues of four commonly used laboratory animals
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Table 3 Nucleoplasm ratio of the liver from four commonly used laboratory animals compared with that of human

A ATE AL um?) YA (um) B (um?) B2k At (um) MU AL (wm?) (% 4
Area of cell Cell radius Area of nucleus Nuclear radius Area of cytoplasm Nucleoplasm ratio
VANISE
]\J/[\,ﬁ 1493. 499 +472. 555 21.567 +3.242 221.390 +58.730 8.325 +1.096 1272. 109 +449. 080 0.187 £0. 061
1ce
?:LT“ 1579. 711 +444. 995 22.208 +3. 145 168.773 £31.515 7.300 £0. 661 1410. 937 +442. 223 0.132 £0. 048
ats
%ﬁ ) 1062. 603 +251. 833 18.256 +2.25 171. 108 +19. 338 7.367 £0. 444 891.495 +243.791 0.192 +0. 063
Guinea pigs
R%bbﬁft 1430. 838 £464. 940  21.063 =3. 480 176.237 £30.904  7.461 0. 667 1254. 601 +453. 868 0.158 £0. 061
apbils
A )
Human 1154. 157 £310. 827° 19.001 £2.550°7  139.460 +41.607'°) 6.602 +0.9121°)  1014. 697 +299. 6621°] 0. 149 +0. 060!°
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Application of a quality control circle for reducing the rate of
non-standardized behaviors in animal experiments

LIANG Lei, YOU Jinwei, HU Wenjuan, CHEN Li, LU Yang, ZHAO Zhigang, TIAN Xiaoyun, QI Shubao,
YUN Shifeng*
(Department of Comparative Medicine, Nanjing General Hospital ; Army Education Base of Science and Ethics of

Experimental Animals; National Science Education Base, Nanjing 210002, China)

[ Abstract]  Objective To explore the application of a quality control circle (QCC) for reducing the rate of non-
standardized behaviors in animal experiments. Methods A QCC team named “Love and Welfare” was set up. According
to the steps of QCC activity, the causes of non-standardized behaviors during animal experiments of the researchers in our
hospital were analyzed, and the related countermeasures were formulated and implemented. Results Through this QCC
activity, the rate of non-standardized behaviors occurred during animal experiments in our hospital was reduced from 82. 5
times to 22. 33 times per week. Conclusions QCC activity has significant effects on reducing the rate of non-standardized
behaviors and can be used for enhancing the quality of animal experiment management.

[ Keywords] quality control circle( QCC) ; animal experiments; management
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Figure 1 Pareto analysis of non-standardized behaviors before improvement



80 hE LR A4 75 2018 4E 9 J145 28 %459 3 Chin J Comp Med, September 2018, Vol. 28. No. 9

BRE 11558 75% . it 545 . Birfl =82.5 W/
8 - (82.5 W/JH x76.75% x 75% ) =35.01 K/
Ja, B BRI ARG T i R A 82,5 Ik
WA & AR L A 35.01 Wk, M IR E TR
#57.56% .
1.7 f@&#r
1.7.1 &4t

NS PR TR (Ol i NS/ RS2
e OriET WA AT e oA, 360 T Rl R
EAHEAT N R AR R, 2390 B4 5 K BIAS
FUREAT I A B2 < AN BB ik HAh” 3xX
DU T T A BRI 22 R (L 2)
1.7.2  BHRSMT

SRR B3O T 11 /) D PR 4 T R A T 4T 4%
(FEES /0 KEZE 3 47 FIR 14, i35y, i 4E
80,20 ¥ 4543 32 43 LA A Hehff e BN 8 T,
1.7.3  HEKHEUE

LRI BORYE 8 SR E R EA KR, X 2017 4F
2 H20 HZE2017 453 A 31 H YR B IEE shise s
ISR TE B A, PR R AR (& 3) , i
JE LA R BE BTN D7 BHE N R R 22
S S 56 A 35 IR B0 A7, s 4 52 58 2 8 0 25 R OR
S SCE EE B D B R P TR RRAR R IX S AR,
1.8 XIHRIUE

SR B3 fo FH S 1o XU 10 7 3, B R B

TARARDLTT 1, I X A O kA i AT 2 PR
FEIRE AT 5.3 .1 PPy, 4% 1 8020 BRI, ILH E 5
FRR

L9 XtREHESHT

X1 AkE TAEA R8I, 5 Al 55 g
J1. EMHLRE TAEN T2 2] s 3 5256
LT Hll £ 114 B, i S0 1 BE A P T

X 2 s B B3 S SE g TR I,
AR E AT A BT N, LR sh )7
T REZRE AR S 228 5% s Al AT Y 52 56
RSO, 3 B AT T A S ) 52 30 i) B AR i A L A
FOR LA B S5 5 WL i B2, Ak FL S S 36 vp AN R
WAT YR A

XFHE 3 AR BRI 57 1 % 5 B A S 56 22 HE T
EWMEE . VFZRHIEA G A 5S8R R
PE2E AFAERE RIS, SCIR AL A Kt 1R 57 3 4
AN B IR, i S R = T A AR 3%, AR} A
AN GIAE Bl 2 HE S0 5 B, AT LA 46 0 52 PR S 0
I R], 5 24 5256 % T A0 25 1]

XA 4 R PEmE, AR E ARG, KigAT A
B, B A AN HLEAT i & A R S i
PR, i L AN T A

XS B R H AR IR, FESCR S i i s i H
BRI, AT LA BRI A 51 1 A 552 56 373 I 6 S 36 U
e, FEEERMIT L S B S

75k )k'i b ShRHECE
5 N wampE) AR Ttk
aaEE TN ARS
SEER smmn R $3% THAR

FEME

T

HIREE  HRIERM

ERARAE
LR
N\ >
/
B
D> B R AR R

EPRE
B i /’ ROER

RONZE S

BHNEE

BRI
Hith

&2

RN 54 7S

282}

HEASEH 5 T AN LT S A 23 A £

Figure 2 Fishbone diagram of the causes of non-standardized entry procedures into labs
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Figure 3 Pareto analysis of the true causes of non-standardized behaviors in animal experiments
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Evaluation of the operational effect of the animal nose-only inhalation
exposure device

HAO Xinyan, XIANG Zhiguang, GAO Hong"
(Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences (CAMS) ; Comparative Medicine
Center, Peking Union Medical College (PUMC) , Beijing 100021, China)

[ Abstract ] Objective  To investigate whether the animal nose-only inhalation exposure device can operate
normally and produce aerosol particles of a specific size, to explore the air tightness and uniform distribution of the aerosol
during operation, and to examine the disinfection effect of disinfectant on the system. Methods Escherichia coli (E. coli)
aerosol and mouse hepatitis virus MHV-JHM aerosol were developed by the nose-only inhalation exposure device, and a
solution of 75% ethanol and 3% hydrogen peroxide was run through the nebulizer to disinfect the system. E. coli and
MHV-JHM were collected respectively in the exposure chamber, at sites where leaking easily occurred, including after
disinfection. The sampled E. coli was cultured. In addition, RNA from the sampled MHV-JHM was extracted and one-step
RT-PCR was then used to test the presence of viral RNA from the samples. Results The result showed that the mass
median aerodynamic diameter of the E. coli aerosol was 1.27 £0. 61 pum, that colonies grew after coating of a plate with

sample liquid collected in the exposure chamber, that the numbers of cultured colonies by NC membrane sampling of

[(EE£TE ]+ =1 BHERHEE R LTI 45 :20182X10734401-011) ; F K & S0 & 714 (45 :2016 YFD0501003 ) .
[EBB A IHE (1993— ), &, W-LAFIeE  BF5T 0 ) R B S A B I/ . E-mail : 1905133927 @ qq. com
[EEMEE ]S (1968— ), L, WF9E 0, BT 5 [ . 250 IR R & PP . E-mail ;. gaoh@ cnilas. org



84 hE LR A4 75 2018 4E 9 J145 28 %459 3 Chin J Comp Med, September 2018, Vol. 28. No. 9

different ports were similar, and that no colony growth was found on the sedimentation plate at sites where leaking readily

occurred or on the sampling plates after disinfection. There was a positive result for MHV-JHM virus RNA of the sampling

solution from the liquid impinger, while there were negative results for MHV-JHM virus RNA of the sampling solutions from

the sites where leaking easily occurred and after disinfection. Conclusions

The results show that the animal nose-only

inhalation exposure device can operate normally and develop an aerosol that is passed through and distributed evenly in each

port of the exposure chamber during operation; moreover, the device was shown to have good air tightness. The system can

be effectively disinfected by using the corresponding disinfectant, and the disinfection effect is comprehensive.
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Figure 1 Schematic figure of the In-TOX nose-only inhalation exposure device
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Figure 2 Each port of each layer in the 48-port nose-only exposure chamber
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(4)—H:¥: RT-PCR ¥4 . 53 MHV-JHM — &
2 RT-PCR W95 149 5T th T8 B0 Qi /R BHE (P E)
AIRA BRI IFE R, HIP I W& 1, H 5685
Bt 57 SbRic o FAM,3” SibRic g BOI .

PL1.3.2 55 (3) 2 $2 U RNA S BLAR, LA
ddH, 0 B & PR R 4 F— 20 RT-PCR i &,
i ] ABI 7500 Real-time PCR £ %t #4794 % 5 &
PCR ¥38 , iR Z N3 2 s, 3£ 20.0 pL, RT-
PCR W FRIF R - R s IOV (42°C,5 min;95°C , 10
s),1 MEA; PCR [V (95°C ,5 $;60°C ,34 s) , 340
MG, FEATHETE RNA K,

(5) 2B IH FERBOR VO 06 8 R A% 1L 18 17
J& , 28T RS 10 min, IHEH SRR IF RS
14 6. 5 mL 3% i AL AN A B ZS 28/ NE I,
461547 30 min FEATIH T A 5 251517 R 48 30
min, LHEH S A S AL SR HES )R, =
BATRSE, L DMEM JC I 5 /5 8 1% 95 36 0 SRR,
AR o R A 28 R R A B34 1 R AE 20 min, IR
EERAEWHEAT G 22 RNA #2851 3.2 iy (3) | o —
4k RT-PCR K i5 # RNA 974 (998 G M8 [ 1. 3.2
R (4) ], PEMTERE & 77 4 MHV-JTHM 9 3 A I
J& ,3% 3 SE AL SO B B IH RO . HAh S8
BEEF 1.3, 2 Ha9(1)

2 R

2.1 SEBRNERMENER

H % 3 FIE 3 AT %0, fES5 AL R T2 5 ~25 PSI 4%
T B FERRISPRAE A5 T R AR 1 S i s 32 %
P RTE S 92(1.1 ~2.1 pm) .6 2%(0.65 ~1.1
pm) , PEHEARTE(1.27 £0.61) pm, $HREXS
IR R B AR IE a7, AP EEA N (1,27
+0.61) pum “THBHRL,
2.2 RBAREEREEMEDITMESR

W AATE i REEAERAE E. coli IR , BURFEMR
1 mL 5350 PP, 5557 J5 7 Al 1 380 o 2R
K, BB M 64 .84, ABI 7500 Real-time PCR
FRYG A I 3 A 4 o R AR AR A ) MHV-JHM
RNA SHFHMECAnIE 4 iR ) o $2n 2 B REIE W is 4T
KAEANTA R R, B A B AR T DL Bk
IR
2.3 SERSHHEIEENER

NC JE FAREAR, FEEBOYTE 10 224,11
ZERANE 4 s | ZEEE A0 & o 1 TR TS B — 3. R
P B I B 3R R R e A o 1, ELAOA IR A

1 MHV-JHM #5# RT-PCR 43519 R A LR

Table 1 Primers and fluorescent probes for

RT-PCR of MHV-JHM
WA/ 3 2 T
Probe/Primer names
MHV-JHM F
MHV-JHM R
e Probe

J¥51(5° —37)

Sequences (57 —37)
GGAACTTCTCGTTGGGCATTATACT
ACCACAAGATTATCATTTTCACAACATA
ACATGCTACGGCTCGTGTAACCGAACTGT

F&2 Uk RT-PCR A &
Table 2 Reaction system of one-step RT-PCR

%l i (L)
Reagents Reaction volumes
One step RT-PCR buffer I1I (2 x ) 10.0
Jt RNA i) ddH, 0
RNase-free ddH, O 52
IE PCR 514710 wmol/L) 0.4
PCR forward primer (10 pmol/L) ’
JZ 1] PCR 5147 (10 wmol/L) 0.4
PCR reverse primer (10 pmol/L) ’
TaKaRa Ex Taq HS (5 U/pL) 0.4
PrimeScript RT enzyme mix II 0.4
ROX reference dye II (50 x ) 0.4
st
Probe 0-8
SLRNA
Total RNA 20
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K3 CLERNGCRFESHBORAL A 17 DL S h (B BAR SR
Table 3  Particle size distribution and mass median aerodynamic diameter of aerosol sampled by Andersen six-stage sampler
FEALEFI(PSI)  Nebulizer pressure
BN 5 10 15 20 25

4 [— ey [E— ey T
O e) L gy BBV g BORRUIL gy BOREVIL g BORHVIL g
8 ariele size Colony Cumulative Colony Cumulative Colony Cumulative Colony Cumulative Colony Cumulative
distribution  number/ fumu number/ 6 number/ § number/ § number/ 5
Petri dish Y pepi dish Y peridish Y e dish Y pegri dish oY
14 Stage 1 > 7.0 3 3 26 26 81 81 57 57 159 159
24 Stage2 4.7~7.0 2 5 19 45 77 158 76 133 324 483
3% Stage3 3.3~4.7 2 7 16 61 2 180 26 159 176 659
44 Staged 2.1~3.3 4 11 26 87 34 214 53 212 151 810
5%% Stage5 1.1~2.1 150 161 303 390 346 560 353 565 487 1297
6 4% Stage6 0.65~1.1 336 497 402 792 401 961 407 972 405 1702
Py, 0.77 0. 66 1.87 1.88 1.18

L HEER Py =L+ i/f(50%n - o) e L AP A8 7EH Bt T R i S 2 B 2B 5 € S b S B00T 76 20 B ARUR s n S 8 11 SR BRAAL
e A/NT L& dLBe i RBUIEL,

Note. Mass median aerodynamic diameter (MMAD) : Ps, =L + i/f(50%n - ¢). In the formula, L: lower limit of group segment with median; i: the
group range of the group segment with median; f: frequency of the group segment with median; n: total cumulative frequency; c: cumulative frequency of
each group less than L.

= : ’ —
RS 1 ~5: 43512 In-TOX S SRR 3 R AL 128 5,10,15,20,25 PST Z&AF FHT LMY E. coli SRIEESRIE, 55—17 (b7
5 1) 11 16 SR EMETI N 5 PSLAMF T BRERATRFEG I 1 K3 6 FORFEV IR EVE LGS AT BN AT (AR5 2 ~5) AT
BARS HE AT, R F LTI 10,15,20,25 PSIAAF N ZHERASGCRFERE 1 B3 6 JURFET- LAY VA S,

B3 LIERANGCRHEA R R S5 R
Note. Labels 1 =5 The distribution of E. coli aerosol sampled by the In-TOX animal nose-only inhalation exposure system under the conditions of
5, 10, 15, 20, and 25 PSI nebulizer pressure. In the first row (label 1), 1-1 to 1-6 represent the numbers of colonies from stage 1 to stage 6 of the
Anderson six-class sampler under the condition of 5 PSI nebulizer pressure. For the second to the fifth rows (labels 2 —5), equivalent values are
presented for nebulizer pressures of 10, 15, 20, and 25 PSI, respectively.
Figure 3 The distribution result of aerosol sampled by the Andersen six-stage sampler
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i
- Amplification plot
&
ﬁg 1.50
g2 125 —
&= e
4 1.00 1 =
=8 075
K5 050
® 2 025 2
‘é0_.......-.-"............
£ 0 4 8 12 16 20 24 28 32 36 40
Cycles

T 1 MHV-JHM J5% 8 & 42 1805 2 « S o #5 R 48 MHV-JHM J% #
Rzdirs

B4 SERPPOEE B PCR S
Note. 1: MHV-JHM virus liquid; 2; MHV-JHM aerosol sampled by
liquid impinger.

Figure 4 Test of real-time fluorescence quantitative PCR

R4 NCHEEREER

Table 4 Number of colonies on NC membrane

REIRREK N4 Z0E T The port of each layer i
The layer of the . :
exposure chamber @ @ ©) ean
1 10 9 10 9.7

2 11 10 10 10.3

3 10 10 11 10.3

4 10 9 9 9.3

2.4 RESEFHITMER

i TR R E D) R A MR AR Y 6 A ULREF
M b RIGHFF A B TE 75O 05— 2515 RT-PCR A2 %)
e Ab (Pl as St UE A AL b a8 /NS Ab VA T
T RFERS AL B A b AL R ERAS b A R
A0 ) REEREA T B T RNA MBAME, R BXR
VS JC 7 8 2 AR R AR RO G 1 v R R A R IR
e, M R AT
2.5 EEHBIURITFMER

XRGHATIHE RIS, BUCE 1R LR AN PR
1 6 A SRFET-L_E KW AT B V& T B 0, — 2
2% RT-PCR A% B 4T B85 1R AEREAS b 195
7 RNA NBATE, FWE. coli SUAME MHV-JHM <,
I WIE 75% 205 3% it Ak Eas 47 )5 vl i)
JEEAS K, H 7 (5 A L %) 7 75 570 T 6 R G 47 5K
T TH BRI e 4

3 itig

ARSI B A R A v R SR 9 s 7 AR
240 T A B A2 R o A AR AN GUORAE AR
BRI g R A 7  NC BRI RAE, RIERRANGR
FEERAEARLIE JE B CRAEBOR & A R R
A% BBURRE R O ORI 3R 14 VR T

SEPLIA b s WA Th R FEER R FERTRE R A 1 ~ 10
min B SRFESCR B2 2 BT R W], SRR I
BZEE N 10 L/min 22451 s JEL7E I S SR IR
TR AR o R AR T RAR A AR B R
REW /N, BORH 2.2 L/min, 8N RAE &, SC06
HSREER A, 9 20 min , ZE7ERUAE ki1 it A
P i R T 0k 30 R R R IR A IR A R
FER AN SRR, HOCR AR B 1Y 4 TR A i
ZoRE R AT T R TR B A VR AR R R R
FrR AR B A B AR, T R R | e Ak bR
29 8 B RT-PCR BEDEATAIN . AR SL M
NC 55 T3R8y M8, B NC BEHET TR AE
LB MAARREFERIZ A NC (1 em x 1 em) BUFES)
Py A mEE AL T AR /DN, B B AR B [ R AR R
FERCRAL | MOV TR

X FZERNPRFER 1R (> 7.0 pm) 2 %
(4.7 ~7.0 wm) A2 F ARG B W 0S5 R
33 ~6 HAY T ANRR FIFIEIE .3 % (3.3 ~4.7
pm) A0 T AR SR, 4 H(2.1 ~3.3
wm) M F AR R TRE,S H(1.1 ~2.1
pm) A8 T AR 2R 40 5348 ,6 9%(0.65 ~ 1.1
pm ) F 24T RB I BRI R, SRR T
FENARIEIR 28 B 1 DT 7 5 R R/ 6,5 ~
10 pm M5 01E TRESZRE M1 ~5 wm AR
T R AN BE P In-TOX &S
VST 8 e BB AE W I8 AT, AT E HAR D (1. 27
+0.61) pm YIRS BURL, 0k K /N AT B B4R AT
T, T R A A A T Tl A T P T A DR e S I 11 22
SR PR A AR B RT DL Ik HLA 5 0 A B R A A
AUt B AT R R R R R AR R I R, R R
SR R, (AR S B4 T 2R AT X R G AT A AL
BT EE, I RO A, TELI B, LR A
ST R 35/ 5 o o 6 ) i JR e
Z H Wy, %tk Wb, s U IR &
78 26 B AE AR W R I R e v A7 B Ok i 2 1 G
T, AN S B 2R I B B B R 8K
i FH 5250 3l v S0 e TR A A 0 R 1 i
NG 58 B UL
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Development of a biosafety negative-pressure poultry isolator

ZHANG Zongxing'*, QI Jiancheng'-> * | WU Jinhui'->, ZHANG Enlei" >, ZHANG Jinming" >, YI Ying' ?
(1. Institute of Medical Support Technology, Academy of Military Sciences, Tianjin 300161, China.
2. National Bio-Protection Engineering Center, Tianjin 300161 )

[ Abstract]  Objective To develop a biosafety negative-pressure poultry isolator. Methods In accordance with
national standards for animal isolation equipment, taking into account the actual needs of airtight transfer and disinfection
functions, the structure of an isolator was designed. Results The isolator was integrated with an operating system,
ventilation and filtration system, transfer system, automatic control system, sterilization connection system, and sewage

collection and treatment system. Upon testing by a third party, it was confirmed that its technical indicators meet the

national standards. Conclusions

The isolator is suitable for feeding and experimental research of animals with highly

pathogenic infections, meeting the practical needs of biosafety laboratories in China.

[ Keywords)

LA, 1A BRI Rl A i 00 1 & L I 155 3t
S, T L8 o s IXC g B 15 R IXC 3 ol
MILBEIR , RIS, BRAS HAN BT B GE & i
RN , BOL B 2013 4R, UIRE (LI EB S5
B ) BT 48 ASE T R BORME B W, HAAL
Tt S, B 1~ S DA e e
FEE R . R O TR & R R R S W) T A A
LBk e B A 1L Jedm , 1E 3R IE d w51

[E&TE ] FHEEABRTRITE (452016 YFC1201401 ) ,

biosafety ; negative-pressure poultry isolator; airtight transfer; disinfection

R 52 A K Bl 1 5 s Bl A A R (2012—2020
VRSB IE— 2 sh e R . R, R
BRI AR A TT e 55 & i I 56 1 B 2% S 56 0F 5T
P T = B0 M 8 TR S B 1, Ry B AT R e XU
FF e 5 B0 P 8 it Bk e 2 W 0 e 3R L S D Rk
G 28 S AR A T A e S A ) A B Y B S
W17,

Hiip, EANNS & mERR AR s R

[{EER AN ]kaE24(1985— ), 5B 1+ B i AP B H R 5% 45, E-mail; zhangzx@ npec. org. cn
[EEMEE TARABR(1971— ), D5 5% WF5EJr ) . AL W B R 5448, E-mail: qijch@ npec. org. cn



rf E HE AR 2 7 2018 4E 9 A 5528 #4559 ] Chin J Comp Med, September 2018, Vol. 28. No. 9 91

B R 7[R 2 8%, 2 B iR 3R SPF s i1 58
LG T A A B 0 A ) A FR B O I, HE L
IKF| CNAS-CL53 (5550 38 A= 1) 22 A\ ] o D) of 5C
BB £ VA 14 07 FH U ) O R B R R TE
JE 1 BU R IR G B ) S 56 0 A ) 2 4 R TR AR
K& A, UL, 2 B = B e 45 1
SR AR TGRS i CNAS PFH I R g4k 2 T
JEAHIC L S W 58 0 o) R, i [ A0 1 11 35 4 1 4 B
5, BAETE G WI4E 4 RO A0 A IR % e B R 5
Jg ) 5 XEE LA A TR )2 T R R DG A 1 S
R, 24T 3R R O PR R A P B A
BE IR | i 0 e B AR AR BB A Tl F2 b 1 280K
) B B R

1 BRERBHRENT

Bk bR E ALY bR R AR i — . Sh ke
B VR — Mg sh W) & Bt , nl i i R 2 A
A SRR 1 5 VR AR B S A PN PR (SRR sy i Ak
e ) SAN SRR AL T AT R IR S (JC R B 6 A
Kishy) =g o il AR A A
o ug A A S HE Wt G2 ad 0 A BES J5 REE
AR IR S (A] i o RERE PR UE S 55 AP B g, X
AETH AL B T ot B (0 R PR (R I B S iR A
FHREZ P, BCE RN B TAE RS
FRIEHE BRI 485 2 2K B R 4
SZAE S Y R ME

AR s 7 R Bl 8 4 2 S T T Rl 5 i A T
PRGN . IE B 2 A A B S N s ) i T AN
KRAES) 2 0 T3 5 sh W AR 37 (Bs 1k A1l 0 55 gk
GEPABIRET ) 5 07 e Bl 5 e WU 415 B o 8 P4 IR IR T
SNIRRAUR ST, 22 T I sh Wy S 56 (7 1k P 2R
B H YR TG QAN AR IR ) | R e A R T A
S A 25 B e B W) e e AT TR 3 W 1) e 3R
FISEE AR B Bl 5 45 (9 FLAR S 5 e, L mToRe
(R 90 | i W e L s o W s
H EE DAL T B 454 T o U R R
ST, AR AR A 2 0 TR IR R Eh ),
TR A A% O IE A R 1k B AR W it T
e NERSE 25 T AT sl T i BU W
ISR AR W R Sh ) SR A Z5TA 5B el S 3 8 R Al
B8 B B AT Bl 3P 7K AP FA B R By 37K SF- | 3l ok
MRS T T RIS S U Sl A IR ; T U s
P g e DU AT LA PR U A O ) 288 S 36 T Bl e 31 A

R A B AR A RRRAR T X S 6 28 B il ol 25
BRI N G AR B 47 (22 5K B fn 136 = H R
IR 28 ABSL-3 SLH %

FRE S % A W) e w ke D B Bl T
78 U IR B A 2 BUR X TSP 43 1y il
Fr 00 T He B 2 45 o5 ke, LA AR 5 M S L
R UB AR AT RE A A A AR R
it ROR) RIH#E T E &R = BAE )
ST S T AR ROR 2 HRT, E NI
HERYHE D8 17 B B A% 3220k B 3 E 5 E R
FON ] P IS T AP AR BOR 22 57, F 1R F2 14
S5R5rHR A T NS A BT 5 HDPE (R R &
W0 ) A4 T, A% 388 2 " DU ) R D T WA o B A 3
PRI AL 356 4% 11 (rapid transfer ports, RTP) ¥ 4533 2
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TE 1 R B 2 IR TIF 63 A 1154 RTP (LI R 48,5 TE M
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516 HEAKAE 17 15K WO AR A LR 15 18 - 75 7K W B A 5 19 75 7Kk
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Note. 1: Display screen; 2 power switch; 3: equipment door; 4: RTP
transfer system; 5: glove port; 6: folding shelving unit; 7. air supply
outlet; 8 air exhaust outlet; 9 drinking water port; 10: liquid wash
port; 11: bottom water channel; 12 trestle; 13 ; trundles; 14 drainage
globe valve; 15 filter; 16: drain-pipe; 17: globe valve of sewage
collection bucket; 18 sewage collection bucket; 19: bung of sewage
collection bucket; 20 sterilization port.

Figure 1 Front view of isolator
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Figure 2 Diagram showing principle of isolator

ventilation filtration system
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Figure 3 Diagram showing principle of

isolator gaseous disinfection
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Research progress on cyclic noncoding RNA in oral squamous cell carcinoma

WEI Jianing, XU Guoqiang, GAO Jiping, SONG Guohua "

(Laboratory Animal Center, Shanxi Medical University; Shanxi Key Laboratory of Experimental Animal Science and

Human Disease Animal Model, Taiyuan 030001, China)

[ Abstract ]

Circular RNAs (circRNAs) are a newly discovered class of covalently closed circular endogenous

noncoding RNAs that differ from miRNAs and IncRNAs. Many reports have recently been published on the involvement of

circRNAs in the mechanism of disease development, providing a new theoretical basis for tumor prevention, diagnosis, and

precise treatment. This article reviews the biological characteristics and mechanisms of circRNAs and their role in the

development of several common oral squamous cell carcinomas.
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FRMR RNA (intronic cireRNA) M) 408 8 i 722 [6] 4
N5 T circRNA (exon-intro circRNA) )
1.3 CircRNA HI1E A&
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IncRNAs F1 circRNAs 4L T8 AL A, A ke X A
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2 CircRNA 5Oz iE

2.1 OFR8HEF TS miRNA BHER
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T miR-29 FW AL 51 ok KR IR Dy RE , DL/
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ARG, T cireDOCK1 FUHEFED mRNA FRIiE3H90 2 £%,
A TGF-B AL ] DA% S | 2 18] B 5% 4k ( epithelial
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Iy THLEL, WIS R, cireRNA 25 5017,
CircRNA BANP F1 circRNA ITCH 43 %] 3 34k RNA
BRI 25 IR AN IR R RNA 12 RIEH 8 1, CircRNA
BANP Fl circRNA ITCH 7] i 55 miRNA-34a Al
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[ Abstract] Rat is a commonly used experimental animal. The open-field behavior test is one of the most commonly
used methods to detect emotional behavior in animals, particularly for rats in recent years. The conditions of the open-field
behavior test can cause changes in the physiological and psychological state of rats, affecting the interpretation of rat
behavior, and thus affecting the determination of the rat model of diseases. To select suitable experimental conditions and
achieve reasonable interpretation of behavior and an appropriate model, this article presents a review of the research
literature on the open-field behavior test of rats published in the last 5 years.
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Application of tree shrews in human metabolic diseases and prospects

XIA Wei, LAI Yongjing, DU Long, WANG Menglin, WANG Hong, JI Ketong, FENG Qingyuan, TANG Anzhou "
(First Affiliated Hospital of Guangxi Medical University, Nanning 530000, China)

[ Abstract] With the improvement of human material living standards and the change of lifestyle associated with
modern living, metabolic-related diseases, which affect the health of people globally, have become an important issue. To
study the occurrence, development, transformation, and prevention of this kind of disease, it is vital to construct an
appropriate animal model. Tree shrews (Scandentia animals) have a closer phylogenetic relationship with primates, which
makes the former a useful animal model, compared with the widely used rodent models, for the simulation of disease. At
present, animal models including for diabetes, atherosclerosis, nonalcoholic fatty liver, gallstones, and osteoporosis have
been established using tree shrews, and their mechanisms and related factors have been studied. This article outlines the
progress of research on tree shrews for insights into human metabolic diseases.

[ Keywords] tree shrew; metabolic disease; animal model
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Research progress on conversion of fibroblasts into motor neurons

SHI Yuting', LI Feng” *
(1. 2013 undergraduate, major in Long-term-system Clinical Medicine (Paediatric Medicine) , Capital Medical
University; Beijing Children Hospital Affiliated to Capital Medical University, Beijing 100013, China.
2. Neurobiology Department of Capital Medical University; Beijing Institute for Brain Disorders; Beijing Center

of Neural Regeneration and Repair, Beijing 100069 )

[ Abstract]  There is currently no effective treatment for some motor neuron diseases, such as spinal muscular
atrophy and amyotrophic lateral sclerosis. With the development of induced pluripotent stem cells and cell reprogramming
technology, it is possible to induce the production of motor neurons from a patient’ s somatic cells in vitro for autologous
transplantation. The differentiated motor neurons can also be used as cell models for studying disease mechanisms and for
drug screening. Many researchers are now focusing on the differentiation of motor neurons from fibroblasts in vitro; here,
we summarize three different methods for this, namely, differentiation through induced pluripotent stem cells, neural stem
cells, and direct conversion.

[ Keywords] motor neuron; fibroblast; differentiation; cell reprogramming; induced pluripotent stem cell

AR WLZE S AE (spinal muscular atrophy , SMA ) i, =5 RIZESE T s AT, B R BT,
AL Z= 45 P M) &R il /b FE ( amyotrophic lateral XF I i G A IR Y s, 4l AR I S 2 A T
sclerosis, ALS) %5 /& — 2R B LA 1) DL 32 3l #f 48 e FEM R T B, B A A S EAUHE MNs  fP g T4
( motor neurons , MNs ) #E 47 P4 A8 P &y 2 B RRAE /) 9% 2 (neural stem cells, NSCs) I+ 4 A2 ( embryonic
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stem cells, ESCs) %%, Qna] 76 4K S 345 K b3 4
U ) A8 ) O

1998 4F 11 A, Bl & Rgmdb e 2 g
T B R RE N ESCs , i) 1) FHEAS 21 40 20 iy
RS E LB A, EAEX) ESCs BIWF 5 b &
WA BB AR AR AR TE e PE HE TR | )
A IR AEAEAS B 2 G 1 AR KR B BRI 1 i
2006 4F H AR H K 2% Yamanaka %6 A 20K 4 43
(OCT4,S0X2, C-MYC ,KLFA4) 5 A /N R G 27
41 MY ( mouse embryonic fibroblasts, MEFs) N, ¥ 1k
HRPEASFITNREERFI ESCs RAHLAY Z 5 S T4
Jifd (induced pluripotent stem cells,iPSCs) , FFA1 T 4H
JH B 2 P R R R A, IR AR R IR T A B 2
BRI R AR, GE ke e S HE R . RS BT 9F
TRERZ AN )R 0 Ak 1% 40 7 8 45 1 R i i o
iPSCs, B2 4275 B ML A ML, a0 MNs, A< ST A4k
AR 3] MNs 5T 07 A #EA T IR AN AL 4h

EZ LI ORIl DS E S R NOA N o o 1 [T i |
DRI i AR B N DR (E S e g 2
WLy TR, R SE i 2 , ARSCIRIT AT = F
FH BLEFAE A AR A4S MNs 1973, RIZ: iPSCs Hr ]tk
& HEHALZ NSCs PR

1 RAFHEMIZ iPSCs HiElK ZS5L B MNs

1.1 %ML iPSCs

Y& 4 O AR 2 07 1 AR 40 15 5 iPSCs, 2
FER AN A% B A | 40 B A | 200 4 L) o g R R
HEEgRE, o B g R R A M A
FEE ) 7 sk R BOBE TR SR 5 =, T, SOX2 , OCT4 |
C-MYCH KLF4 , EAT 105 4 i & BE 1k ok 2 Re Pk 1 2
FEA &, AN A A A e A 5 A 400 i 1) SR U
BRI e AR AR RS 3 45 1R S TR R B BT 56,
A SO RN i A A R L R D ) TR R i
PR B2 R TN ] 2 A0 R B R D 2 4 A 1) 2 1
JEHI DNA 256 BSE R AE, S 2B OMNEER M7
255 240 DNA HHAgXE S FEEEARTE] . Yamanaka 45
NPT £ DU R 2 40 R 2 R S v G B A
SR PRI, FH Al PR R 48 SR AS 11— o i J L 2 SR PR
F, o B S IR A R 4 A, (EL A% AR IR RORT & A A
Fe U e R 4 i 1 5 AT P R Ak — R o LR A
FE Yamanaka [FF , ANT5EE AN ANIN, A0 AT 4 41 g
AR C-MYC F KLF4 , 76 5 4 fad 7 rbogk ol R
I KLF4 A (B 23/ NG AL 3005 I SE K e AR it

[d], 2006 4F Yamanaka A5 NP RN 3] iPSCs J5,
H Takahashi 25'®  Brambrink Z5'7) Kim %:'®  Ban
251 Mandal F1 Rossi''®' % AT (1) 22 701 5 4 Pt 55 560
2 I RS A AT i H8 2A Yamanaka K7 E A
[Fi) 2 sy PR S A 30 7 SR i 1 1B EE D B EE
R A B mRNA LR BAR o AT 4 40 i =
JBFT 12 FfL % Ak iPSCs, % AL TRT El 12 d 3] 40 d
NG R ROR T 0.001% ~4. 4% A% E—E
SET E AR A AT

WeAN  F 28/ o379 o il o 8 58 e A
o G PR R T 4 1 e AR, Hh AR 2 Y iPSCs B¢
PR T 2 R85 T 40 Ml ( chemically induced
pluripotent stem cells, ciPSCs) , X $8/]N73 ¥ it 1
b T A B 2 W0 35 A% A AN AR S T L A i
T A AR ML Ok & #E/ERT . Hou %5
NURHI 7 BNy T8 @ AR 3 S -, B
Tyt i MEFs 15 3] iPSCs , # AL R0C%RA 5] 0. 2% A LE
F Yamanaka 5 (546575 (0.01% ~0.1% ) 5L
RPLER T 200 %, X 7 B 5 Hll 2 forskolin
(FSK) 2-H -5 # e (2-Me-SHT) ,D4476  VPA |
CHIR99021 ( CHIR) 616452 FlI tranylcypromine , ij =
Fra] LA OCT4, J5 PUR AT IR 5 OCT4 5 Ji 2 fifd
it AN S AR NI ciPSCs RSP 315 /Y
iid .

1.2 iPSCs ¥t 4 MNs

iPSCs He Al MNs (193 72 AT LA 23 18 A B B
S — BB i ) iPSCs TR N S IAS [6] 19 /N 73
TR FHURA ( embryoidbody , EB ) &% 1 22 B B 46 FE 45
¥J ( neural rosette ), B ## 22 Fif /K 4 il ( neural
precursor cells, NPCs) ; 5% — [ B i ¥ i 2 K+
AR NPCs 0B A MNs X — i 2 5 BB T RA
1 R v Ak AT SHH [ E AL,

Santos %5 N\ 7E EB BiFR M BEAUER 1 ~7 RIR
JNT SB431542 I DM, BfJS fERG 2148 5 ~ 24 KiR
B RA Fl SAGL. 3 (43 S il 2850 1) R O A i
16) 5 24 KL PR A0 MR H B T MNs B 5 5
AR 2 d 5 AR B 2257 245 1 MNs, F2Ab0R
H15% ~25% .,

Shimojo % A 7E 2 {7 1 1 HT GSK-38 #1114
SR SMAD il 551, FH A0 1) 248 1L 0 1 02 a2 240 i
BB, — A N A3 23R PAXG FIl SOXT &
K NPCs, Fifi J5 . HH RA il purmorphamine 1% ft
SHH 155 3 % LA 3 NPCs (19 434 R 58 , 93 JE Y
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A {53 F 3k HBO Ml ISL-1 ) MNs, 2 J5 7Ef2 iF MNs
AR R SRS R R 4 J8, W] LIS 2 A MNs,,

iPSCs $EARLEN H I 19 JRy B 32 ZEAR B AE — A~
T — i T R A e R AR (— M 3 ~ 4
Ji); R AR (— K 0.001% ~
0.01% ) 5 =& R N A9 22 4 ke, A ) fIE 44
A G ISR EE KB 95 2 200 T BECKe 1 U5 R K]
HE T A BE PR A v S BOHE R 20 B K A R P R
Ag AN, C-MYC F1 KLF4 25U 34, H I iPSCs
AR LA, 7 AR F SR i v B
it — 2P

2 BAHEMERERINE LA MNs

YA B AR S — NI R IR T PAX6 , XA
FER A 23 52 M i i & B R T 2T B kG,
TTTBfLA gt 5 PR et DR ki 2 )22 4 3 1 it 28 Je o 44
MuE e 2 o6t Ik & BSCEAN  AY 43 Aotk
AOETTI Y, R i ik i S P F SO N4
D7 R AT AR SRS X Rh i R o A M LR A
2.1 H4AgFARREFHITEEREL

20 22 80 4E4R, Davis 25 A0 1 U H FH B — 3%
SR MYOD (75 N 5P LA A 53 1 ot 7% v i B 22
VEFHII R T) K MEFs #5469 WILZR L, 25 40 3 2T
FEALHAR M R S ok T &, Bl 5 F o8 # AT Rl
BRI T — e (0 s -

Vierbuchen g:f)\m] T 19 e &
B R AR A RS B AN BB ET 4 4
i, BT A5 210175 5 1 # 22 5T (induced neuronal cells,
iNs) . B J5, A 08 /0 e s R 850, At ] A
BRN2 MYTLI ZIC1 ,OLIG2 1 ASCL1 F.[H ¥ 2h75
B THEEE B A iNs; JE— 2 2 565F 52 BAM
(BRN2, ASCL1, MYTLI) 5 BAZ ( BRN2, ASCLI .
ZIC1) =H T 15 8 2 R L LR F i 2 ~3
i, H BAM =P R BRIt BAZ =+
HAWE WAL S I aeRe . (Hiz L%
BRI P2 ICIF RS, 2245 81 MNs 0 75 228 i
G SR TR B SE R A

Son ZE N Se Pk ik 4 MNs ki B bl E
FAEH B 8 i 5 I (SOX1, PAX6 . NKX6. 1,
OLIG2 NGN2 .LHX3 .ISL1 \HB9) , LA & | i& BAM =
K7, S 5 Bt A F BAM =K 71 8 Fh MNs 44k
7, 5 35 i MEFs EL#EA5 2] MNs, 117 565 1
X 11 FPAFRENS S MNs,, il id % —HEG: , &

FE T P TFEEARIA R (BAM =P Fhn | LHX3 | ISL1 .
NGN2 1 HB9 PUFpiE S H F)  FE AR AT 35 5% ~
10% , FERLIERE 13548 i NEUROD1 , 5t Al % A K
2 A 20 B Ak MNs

Zhang %5 NV # Bk 8 Fh#E SR T (L4
NEUROD1 ) # A SMA 85 1) iU 2T 2 40 i ] 45 21 28
TSR MNs, FE Y45 5 43 K, B84 A MU mT A
MNs PR ISL1 .CHAT F1 HB9, 7S5 | 1F %
X REALF SMA 2 (1) B A AR 43 i 02 5.5% N
5.8% MHZEAK, HEXIAAH L, SMA 4115 2] 1Y
P2 MNs(iMNs) 745 45 ~ 48 KA 5B 14 K
R R, 60 d S5 2T B R Ak, B W
Wb, X S50 SMA B I R FRIAR— 2L, IE
ST SMA B &AM BB 5 iz s i 2 00 3 A OG
PRI iMNs AT 1k SMA &3 AL T 5 F1 24 90 i 1E 1)
YHIBIAY
2.2 BAEMANDFMEZEFHITEERL

T Bl R G S R 7 I G AR SR BAIG, W 9
BV FHRA B /I 71 iR 48 m AR
Liu 28 N0 B ek i 7 Fh5 2800 & & R 16 AR O
BN S K G 5 S R NGN2 B il i 27
AN (human fetal lung fibroblasts , HFLFs ) 5% 1k i
FZ 0, 45 AF 52 FSK FI DM figfdi NGN2 ¥ HFLFs
RIEAR B MNs, AER FH T A RN B4 5 ik
BCET AE A0 AL, R AT 28 0 I RCR ARG, B8 % 5% A
F SOX11 /N F FGF2 , JF¥ B 3R [l i 4 d #E R
F10 d, (88 EF RS LI ERCR (5 21 K
20.3% ~57.2% F235 TUJL) , 5 8 i FH 5% ¢ K1
AHELIE ST 4 ~ 10 F5 . (EE 7 a8 3% i TR] A XA
53] 1) JEG BE # 28 JC AN 2635 ISLL Al LHX3 3 7 Fif
XFF MNs & & AEH EE AR E M, Lin 55 AP 13
il X H#EAR NGN2  SOX11 ISL1 1 LHX3 #9187
BEERARIERYY ALS 3 1 B K U 2T 4 40 A, T 75 m /s
/¥ FSK DM F1 FGF2 , i35 3] ALS Hi# 1% iMNs,
Xl iMNs AR 24 — i MINs (1% 41 it e A 24
PR AEAEE RIOE | LA 45 /0N 36 30 BE B AIG, T8k TE B
A NLAE S, T 25 W) 0 e S0 0, 45 2R e B/ 4y
TH1J5T kenpaullone 7] L ki 41 i AR 28 1) S AR K
PR REIR N, I BEAF 1 28 o0 1 24 B ks T 1B 3,
5 BB i 8 1 b 28 UL PR 422 Sk Fn A5 ) UL IR iz 30 1Y
HEJT .
2.3 BafBANGFHITEERL

I P AR Ay A1 U5 5L PR R A7 40 b B e A7 e S
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PRI 5 58RI A B R BRAR /N3 1 o i 43 AR
e s TR T BEAS 32 e A MO B A R A b I S
FIF/INY T-1E & SC B A0 M B3 Ak

Li 202200 ko ali B F /N 5 T8 3¢ forskolin |
ISX9 .CHIR99021 1 I-BET151 #£47 /N B £F 4 241 fifd
AL, N AS 2 IR iR #h 22 TR B JF RER 15 TUJL
(RIZIHE , AL SCR KT 90% |, 3 Fl B4l [ FH AL 224
[t Ak A 3 1 A 28 J0 B A 44 AL 2RI T Rl 42T
( chemical-induced neurons) , I 77 {8 T /E fids
AL, T JRE G5 2 AT R 10 S g S L A
SR VRN R S — Tl 1 A4 S A L 45 2 Ak i
FEIERE

BEAERE /N UL AR AN B AR S D He % A A iNs B
iMNs [ 52560 22 5% FH BAM 3¢ =Bl 5 7 1 A B
LT YA M TT BTSN I NGN2 , I HLIK A R /43
TSR AR R B R T LAl R SR A T
BCET 4 240 i B2 43 A6 iMNs 19 J7 A T &l
iPSCs 3 — H AR A A Ul e AL I ] BT, B3 B vy,
LI PRIV AR B, PR Sy i 7% A 20 i 19 7 oK
TR, TR IMNs Joik AT 20 2G5, B DL A BE
o7 P A 4 P S A B R] I 0 2% O 1l 2T
0 f e A i RT DA RIS B H AT Z B8 Y NSCs, -
He Ht—2 0044 MNs,

3 BEFZEMELE NSCs iX—H BN 7414 4 MNs

H AT INSCs (197 ik R 2A WA . Hi%A S
DO k. S S5 U= TE U 20 e N
A NSCs ik myFEe £, 5% AL H microRNA 45 H:
/Ny B 215 5] INSCs ; 18] 3475 5 1 st S AE AR 41
Ji R 4 A R iPSCs A i R P ACAR 15 S 3R, £ H AR
S iNSCs.,

3.1 BEEES®

Zhu % NPV OCTa A B A A8301
CHIR99021 .NAB LPA _rolipram F1 SP600125 i 314+
N EF 4 240 M 5 = AR fiE 6 ik PAX6, NESTIN Fl
SOX1 281z AL bR 11 INSCs, 4 J& J5 Al 431k
AR 2T, BAR B /N BUIR A, TC IR e A

Zhao %5Fl1 Capetian A BRI LT OCT3/4
SOX2 KLF4 L-MYC LIN28 Fi] pS3 3k K F ik 11
T RNA 55 AfgRR N KRR T A A N FE 5
M2 EFE AT bFGF \EGF Fl FGF4 (4% € 20k
FeHErh R 30 d 5155 iNSCs,,

3.2 EEFESE

FE iPSCs 1Y 175 5 . 10 ol A8 o5 3 PR B, L )
NSCs J7 ] & J& B AT [0] 4% 3545 iNSCs,, Lu 5 A2 H
#EA Yamanaka DU TRl 5 RNA J 858G A RLEF
g R e SR RN = B (RS R KNS
(leukemia inhibitory factor, LIF) ( —7#1 5 22 Ff 4l ffd %)
HAHE 43 Ak AH OC 1) 2 T RE 40 i B T-) L SB431542 Al
CHIR99021 /N3 T Y 5% 14 B 7% 5 v K5 3%, v] 45 %]
LIF ##6i44: iNSCs ( LIF dependent-iNSCs, LD-iNSCs )
{FL 200 B 1% P 28 43 A Vs BB T S A R P B SR TR - R
SEAFTEA T LSy, B ML (> 20 10) 8 W
eI RE

Miura 5 N7 B FH# 45 OCT4 , KLF4 . SOX2 |
L-MYCHI NANOG X ToFp 3 R 12 55 B e N T8
N IR B8 £F 4 Ak 355 57 40 I ( endometrial fibrotic stromal
cells) , ¥4 H % T &4 LIF A1 2i ( MEK1/MEK2 1]
#1771 PD0325901 HI GSK-3B #i15] CHIR99021 ) )
Bigp s qk 285 3%, nT A5 2]\ LD-iNSCs, # (b 30%
KR 0.01% ~0.03% , 1533 LD-iNSCs 7] 4k &L
A3AE A MNs | 22 i RE A 28 00 | 2 0 I Jo 44 i An /b
R BT, T RETER A1 100 1RLL L,

JRUAE T 4 i R] S S AT A A A Ak
A iNSCs 5 R REHE I MNs Wit | 9k #h B35 L 1)
B R SO0 B A R 2%, AR AR X AR,
I FH I B R A AEAE 28 Ak I R, DR e 28 07 A0
FEots . AN o1k b T B /NG 9 o B A Y
LR,

4 TFEEK MRS

1 2006 4F Yamanaka 25 A\ & ¥R F H MEFs 15
| iPSCs LIk , 20 At 75 G A H AR 20 i D4, 4% [ 22 3
ARG IR 5% S B F e AR A8 R BS 37 2 1R 55
BT TR G, AR SC R BN T AT 4k 20
HMGARAT ) MNs 19 = 2073, Jovh fy 2T 48 40 it A
HNE ) IH B AE B 2 00 1Y AL AR e m ol s
95% ", X ELRSME RN Y MNs AL HEFH T2 3
ZLIuIR M RIRTT , 1 T T80 A& L A F 5
IELTLY/ ) i

H RSk A — b ] 5 B4k e f 58, — 3k
PRI BE . R4S E 56 PR 3 A 3R I A B R 3, A ot
T MG 2 4 | fH LR AL BRI e T 3 3 A 3k ik
FAIC(BE mRNA #b) T SO anfal i AR 3L g &
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Table 1

R A BTN T AR

Small molecules and their functions during cell differentiation

AN 7

Small molecules

ke

Functions

Forskolin ( FSK)
B R
Retinoic acid (RA)

Valproic acid ( VPA)

My Mg 2 A
Trichostatin A ( TSA)

SB431542 (SB)

Dorsomorphin (DM)

Isoxazole 9 (ISX9)

CHIR99021 (CHIR)

4L cAMP H PKA 3
Activating cAMP and PKA pathways
{54k RA 5 5 %
Activating RA signal pathway
M4 HDAC F1 GSK3B, i1k Notch-1
Inhibiting HDAC and GSK3B, and activating Notch-1
ik HDAC
Inhibiting HDAC
JHfil TGF-BR 1 Activin/TGF-B/SMAD {5538 4%
Inhibiting TGF-BR and Activin/TGF-B/SMAD signal pathways
i BMP I BMP/SMAD {558 #%
Inhibiting BMP and BMP/SMAD signal pathways
P kPR 2 HT A A0 31
Promoting differentiation of neural precursor cells
GSK3 B ZZ A I £ A4 i 1
A selective inhibitor of GSK3f receptor
BET 25 11 Z & i) B e 2 P 161 )

I-BET151
A new type of selective inhibitor of BET protein family
SF- il
AS301 TGF-B EUEiEY)
An inhibitor of TGF-B
THREH HDAC #1149
Sodium butyrate ( NaB) An inhibitor of HDAC
ML BEAR R BRASRTLEY, nTfe ot A A 23222
Lysophosphatidic acid ( LPA) Phospholipid derivative to promote cell division
Roli PDE4 4| #)
onpram An inhibitor of PDE4
K !
SP600125 INK 01411

An inhibitor of JNK

BRI BRI B, — /Ny T R e B, R
SR/ T SO T HE G AR RO BE R i e AL
ERZH0/IN Gy 176 o 4 o 3 R v 00 2 5 2 ) A
FIBLHIF AT AE , AN [ (9 /0505 1] R 2 A0 R i
HRPN FE T, DT I R IO, L 32 B BR 4]
O JH FR) B € 58 | % 5 A () | P [+) 288 1oz 26 7 1 4R
LHZHINIE . B, FIH B B R 40 (A5 73
e sz st 2o TARE LERHARIRA

S 3k
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O )

PN N e SR RPN NES SR

L KIERT
(VR ERIREE—MRERE, BT 530000)

[BE] EIRMZLTT (stellate ganglion, SG) TEIfE L) T B4y, B AR 25 B (stellate ganglion
block ,SGB) J&Fa i 1 45 Fft J5 2 f B R 4874 iy S e X dsk——3k (1T 300, b B B b M A s 22 BRIV Y vk, iR
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A review of rat stellate ganglion block

HU Ke, ZHANG Bingdong”
(First Affiliated Hospital of Guangxi Medical University, Nanning 530000, China)

[ Abstract] The stellate ganglion (SG) is functionally a sympathetic ganglion. Stellate ganglion block (SGB) refers
to a variety of methods for sympathetic blockade of the head, face, neck, upper limbs, and upper chest, which are
innervated by stellate ganglia. SGB has been demonstrated to produce therapeutic or protective effects in multiple systems
throughout the body, but the exact mechanism involved has not yet been elucidated. Rat SG resembles the anatomy and
function of the equivalent system in human, so rat is an ideal model for mimicking human SGB and can provide a basis for
researching the molecular biological mechanism behind the effects of SGB. At present, the methods of rat SGB have rarely
been described and mostly have been simply mentioned as part of the experimental operation, and there is no literature to
summarize the approaches used. Therefore, the method for establishing the rat SGB model is reviewed here.

[ Keywords] stellate ganglion; sympathetic nervous system; nerve block; rat
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[ Abstract ] Objective  The rational use of antibiotics is critical for the prevention of surgical site infection.

Therefore, revealing its relationship with the infection of clean incisions and its impact on the clinical surgical infection rate
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would provide a scientific basis for the rational use of drugs and clinical interventions during the surgical period. Methods
Patients who had undergone cleaning of infected incisions were registered and tracked according to the medical records from
an electronic information platform, which allows retrospective and real-time investigation. The following information was
recorded and analyzed in an Excal form: name, age, sex, length of hospital stay, operation, amount of bleeding,
information on antibacterial drug use, combination drug therapy, nosocomial infection and incision healing, and the
database was built. Wound infection was diagnosed based on Hospital Infection Diagnostic Criteria ( Trial) and Surgical
Site Hospital Infection Prevention and Control Technical Guidelines issued by the Ministry of Health. Finally, the effect of
rational use of antibiotics on clinical operation was evaluated according to the results of statistical analysis. Results There
were a total of 970 cases registered with incision cleaning in this study. Prophylactic antibiotics were used in 653 cases,
with a use rate of 67.32% . The cases with antibiotics usage in the perioperative period were divided into three groups based
on the time distribution of antibiotic treatment; there were 437 cases (66.92% ) with the usage of antibiotics 0.5 —2 h
before the operation, 190 cases (29. 10% ) with the usage after the operation, of which emergency operation accounted for
123 cases, and 26 cases (3.98% ) with the usage 1 day before the surgery. Among the 653 cases, 194 cases (29.71% )
were recorded with antibiotic usage in the perioperative period < 24 h, 164 cases (25.11% ) 24 — 48 h after the
operation, 101 cases (15.47% ) 48 — 72 h afier the operation, and 194 cases (29.71% ) > 72 h after the operation.
There were 516 cases with reasonable indications, at a rate of 79.02% . Among the total of 970 patients included in the
study with incision cleaning in surgery, the number of grade A healing cases was 945, with the grade A healing rate being
97.42% , leaving 5 cases (0.52% ) suffering from incision infection. Therefore, the infection rate met the national
regulations on nosocomial infection rate of clean incisions of < 1.5%. Conclusions Through a comparative analysis of
the rationality of 563 cases with perioperative use of antibacterial drugs, 79.02% of the cases were reasonable in terms of
antibiotic usage during the operation, and the clean incision infection rate was less than 1.5% , in line with national
regulations. However, there is a certain gap between the use of antibiotics in the perioperative period and the requirements
of the Ministry of Health. The management and supervision of the rational use of antimicrobial drugs should be further

strengthened.
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Table 2  Criteria for evaluating rationality of antibacterial drugs in clean incisions in the perioperative period"’
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