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Study on the effect of single dose intraosseous injection of simvastatin on
tumor vascular normalization in murine breast cancer

HAI Bao', LIU Can!, ZHANG Wen', ZHU Jun-xiong' , CAO Bao-shan®, SONG Chun-li%2*
(1. Department of Orthopedics, Peking University Third Hospital, Beijing 100191, China; 2. Beijing Key
Laboratory of Spinal Diseases, Beijing 100191 ; 3. Depaitment of Cancer Chemotherapy and Radiology,
Peking University Third Hospital, Beijing 100191)

[ Abstract] Objective To investigate the effect of single dose intraosseous injection of simvastatin on tumor
vascular structure and function in murine breast cancer. Methods BALB/c¢ mice and 4T1 murine breast cancer cells were
used to establish a subcutaneous xenograft model. The mouse model of orthotopic breast cancer received intraosseous
injection of a single dose of simvastatin (50 wg) or vehicle only. Frozen tumor tissue sections were prepared for co-
immunostained with CD31 and a-SMA. Evans blue dye was injected into the tail vein to observe the vascular pemeability.
The expression level of HIF-1a was detected by immunohistochemistry. Results Immunofluorescence dual staining showed
that intracsseous injection of simvastatin increased the number of perivascular pericytes in the tumor vessel (P < 0.05) ,
Evans blue dye content showed that in vivo vessel permeability in the tumor tissue was significantly decreased (P < 0.05) ,

and the immunohistochemistry results showed that local hypoxic area was significantly improved. Conclusions Single dose
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intracsseous injection of simvastatin can promote the normalization of tumor vasculature by improving the coverage of pericytes.

[ Key words] Simvastatin; Intraosseous injection; Vasculature normalization ; Breast cancer; Pericyte
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Fig.2 Co-immunoflwrescence stain with CD31 and a-SMA of tumor vessels
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Effects of different samples and methods on the determination of blood
biochemical indexes in rats

LI Ying"®, CUI Xiao-xia', SHANG Shi-chen', ZHAO Quan’, LI Gui-jun', WANG Dong-ping' * , CHEN Zhen-wen®*
(1. Military Academy of Medical Sciences Lahoratory Animal Center,Beijing 100071, China;
2. Capital University of Medical Sciences Laboratory Animal Department ,Beijing 100069 ;
3. Jilin Agricultural University College of Animal Science and Technology, Changchun 130118)

[ Abstract ] Objective  To compare the effects of two different samples and different test methods on blood
biochemical indexes and blood glucose values in rats. Methods Glucose levels in the serum and plasma samples were
detected with a blood glucometer, and the biochemical parameters in the serum and plasma were determined by routine
blood biochemisiry. The data were statistically compared and analyzed to detemine if there are some significant differences.
Results Among the 19 biochemical indexes of serum and plasma specimens, nine parametes, i.e., ALB, TP, ALP,
CHOL, URIC,GLU,Mg, LD, Ca showed significant differences (P < 0.05) ,while the other 10 indexes showed no significant
difference (P > 0.05) . Different samples and different methods had significant differences in the detection of blood glucose
(P< 0.05). Conclusions Different method and samples impact on the detection of blood glucose and some other serum
and plasma biochemical indexes.

[ Key words] Routine biochemical test; Serum; Plasma; Rat
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1.4 SitFFHiE

SKH SPSS 23. 0 A T4 1T 408 o SE g A
DI B0+ BRifE2E (v £5) Ron . IS FEAS ¢ £
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55, 5 ZEFF Wl LSD Seit )y vk A7 4 ia) teds LA P
< 0.05 RnEFA L EME.

2 R

2.1 WNEREST S
19 i BRI (45 5 . ALB, CHOL \URIC , GLU
ZRAREM(P < 0.05), TP ALP, Mg LD Ca 2
FABEME(P < 0.01), HEFRIR2Z ST B EE,
(WF 1),
2.2 A[E BRI AT E A RS MAE R B9 N
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TR o MO (DLIET 1) o A R B0 A
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Tab.1 Comparison of 19 biochemical indicators

detected in the resulis of serum and plasma

BWE 7% %
Item Unit Serum Plasma
ALB g/L 25.31 £2.22 35.55+3.40"
TP /L 71.62 £5.68 102.48 £9.21 ™
ALP U/L 211.48 +52.44 5.62+4.73"
BUN mmol /L 5.42 +1.03 8.05+1.47
HDLD mmol /L 1.38 +0.18 1.89+0.26
CHOL mmol /L 1.20 +0.18 1.51+£0.31 "
ALT u/L 37.55 +6.63 51.00+7.31
URIC pmol/L 109.76 +31.01 52.62+21.07 "
GLU mmol /L 6.20 +0.77 9.53+2.22"
TG-B mmol /L 0.58 +0.26 0.71+0.28
AST U/L 115.10 £22.35 147.34 £20.58
Mg mmol /L 1.32 +0.10 0.25+0.05 ™
TBIL pmol/L 9.80 +1.95 9.52+1.76
LD mmol /L 451.10 £365. 38 179.45 +43.54
PO, mmol /L 3.54 +0.62 4.63 +£0.90
CK U/L 985.31 £536.42  1054.42 £451.59
CR-S pmol/L 0.38 +0.09 0.68 +0.11
AMY7 U/L 1055. 34 £192. 61 1351. 62 +206.08
Ca mmol /L 2.% +0.15 0.33+0.09 *

5L, *P< 0.05,*P< 0.0l ,
Note. “P < 0.05, P <0.01 ,vs. the serum.
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Tab.2 Effects of different detection and sampling methods on blood glucose determination

A AR
A Biochemical analyzer F{i P{a
Glucomet er 11775 112 F Value P Value
Serum Plasma
4.85+1.74(26) 9.53+2.22"(29) 58.734 0. 000

6.20 +0.77% (29)

T 355 N AEAR s %k, S5 mBHUE LR, "P < 0. 05,

Note. The data in parentheses are number of animals. Compared with the resulis detected with blood gluometer showing a significant difference (P <

0.05).

14
12k

i §i1& Blood glucose

1 I35 7 9 11 13 |5 17 19 21 23 25 27 29
Eh ¥ Number of animals)
= [IBE{ glucometer= ML serum =3 plasma

1 =R E A
Fig.1 Comparison of the serum and plasma gucose levels

detected with a glucometer
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Phenotypic characterization of PMA -induced THP-1 macrophages
analyzed by flow cytometry

PENG Zhuo-ying, LI Xiang, CONG Zhe* , XUE Jing*
( Comparative Medicine Center, Peking Union College(PUMC) & Institute of Laboratory Animal Science, Chinese
Academy of Medical Sciences (CAMS) ; Key Labomatory of Human Diseases Comparnative Medicine, Ministry of Health ;
Key Laboratory of Human Diseases Animal Models, State Administration of Traditional Chinese Medicine,

Beijing Key Laboratory for Animal Models of Emerging and Remerging Infectious Diseases, Beijing 100021, China)

[Abstract] Objective To identify the characteristics of the subtype of PMA-induced THP-1 macrophages by flow
cytometry analysis. Methods THP-1 monocytic cells differentiate into macrophages promoted by PMA | then induced into
M1 and M2 by adding different cytokines, such as LPS,IL-6 and IFN-y for THP-1-M1, I1L-4,1L-13 and IL-6 for THP-1-
M2. Morphology of cells were observed under a microscope and the expression of CD14, CD68, CD16, CD80, CD86,
CD163, CD206, CD209, CD83, CDla, CD11c, HLA-DR were detected by flow cytometry. Results The macrophages
stimulated by PMA became adherent; THP-1-M1 and THP-1-M2 lost their spherical morphology, appeared more irregular
with many obvious projections. The expression of CD83, CDla, CDl1c, HLA-DR which had the function of antigen
presenting on the suiface of THP-1-M¢ were very low, and most of them were negative, but those of THP-1-M1 and THP-
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1-M2 were very high. Conclusions The macrophages differentiated from THP-1 stimulated by PMA are weak in antigen

presenting function.

[ Key words] THP-1; Macrophage; Phorbol 12-myristate 13-acetate, PMA; Flow cytometry
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Fig.1 Differences in the morphoogy of macrophage subsets
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Fig.2 Expression of CD14 and CD68 in different macrophage subsets
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Fig.3 Differences in the expression of CD16,CD80 and CD86 in different macwphage subsets
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Fig.4 Differences in the expression of CD163,CD206 and CD209 in different macrophage subsets
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Fig.5 Differences in the expression of CD83,CD1a,CDI11c and HLA-DR in different macrophage subsets
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Differential proteomic analysis of liver tissues between male and
female C57BL/6J mice by 2D-DIGE

RONG Zhuo-na, II Hui-ling” , DONG Peng-hui, FAN Ting-ting, II Juan, ZHAO Yi, WANG Fu-jin, WANG Ai-guo, WANG Jing-yu "~
( Laboratory Animal Center, Dalian Medical University, Dalian 116044, China)

[ Abstract]  Objective To identify the differential proteomic expressions between the liver tissues of male and
female mice, and investigate the mechanisms underlying gender differences in liver diseases. Methods Two-dimensional
fluorescence difference gel electrophoresis (2D-DIGE) and matrix-assisted laser desorption/ionization time of flight mass
spectrometry (MALDI-TOF-MS) were used to identify the differentially expressed proteins in the liver tissues of male and
female C57BL/6] mice. The differentially expressed proteins were validated by Western blot and further analyzed by
bioinformatics , including Gene Ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) . Results
Among the auto-detected 1767 protein spots by 2D-DIGE , 325 pwtein spots were differentially expressed (lratiol =1.5, P

< 0.05) between the liver tissues of male and female mice, in which 78 spots were randomly selected for MALDI-TOF-MS
identification and finally 48 distinct proteins were obtained. Compared with females, 14 and 34 proteins were up- or down-

regulated in males, respectively. Among them, 6 differentially expressed proteins were validated by Western blot which

[BEEWA 1L 74 BE TR IR (12014341) 5 F K A RBHE 34 (30872950)
[1EEET] 5L 6 L B ST I IR & A A F AL B9 S . E-mail ; rongzhuona@ 163. com
[EIRESE ] 22, 2, Wt YRGBT 07 i R & AR 43 FHLE A BISE . E-mail. 5421992@ qq. com,
EEF, BB WA I BT ) S AT A A TAEY Y . E-mail: wangjingyus@ 163 com,  * JL[RIEIR
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confirmed the reliability of 2D-DIGE results. GO analysis showed that the differentially expressed pwoteins in the liver tissues

of male and female mice are associated to various cellular component, molecular function and biological process. 6

pathways were significantly different between the liver tissues of males and femaes depending on KEGG analysis.

Conclusions

The proteomic data and related analysis of the liver tissues of C57BL/6] mice offer crucial clues for

elucidating the underlying mechanisms of different gender effects on liver diseases.
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ARHGDIA ( Abcam) A1 SCP2 ., Albumin ( Bioworld ) —#¢
LI X HRP #ric L 2F41 % ( ABclonal ) —Hi0% & J5, A
ECL 1k &GI8 £ (Advansta, USA) 5%, 5280
& 3 IR, Bradford YA R FREN 2,

L4 EWMEREST
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Cellular component( CC) . Molecular function ( MF ) I
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2.1 2D-DIGE B4t R

Vo SURT Ik BRUAG JIF 2 SR PR AR R AT 98 ) A
ICHI IS, 43 925 488 532633 nm I K AL
AT, B ARAS bR i HE BRI 20 28U 1 BT |
FURF 21326 1 S 36 3 9K, 4R J5 ] SameSpots 43+ #7
AR AT 00T, IR S I (B 1) o ERE /N B
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Note. A; The merged images of different fluorescent labeled samples; B: Cy2 labeled mixed protein samples ; C:

Cy3 labeled liver tissue protein samples of male mice; D; Cy5 labeled liver tissue protein samples of femal e mice.

Fig.1 Images of gender differentially expressed pwoteins in C57BL/6] mouse liver tissues

detected by two dimensional fluorescence difference gel electrophoresis
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Tab.1 Up-regulated proteins identified in the liver of male mice by LC MS/MS analysis

Uniprot 45 AAXS i AR HHRAK

Accession No. MW pl Protein names
P07724 68647. 7 5.75 IMiL3#5 F 25 H ( serum albumin, Alb)
P11588 20763. 3 4.96 FEJREF 1 (major winary protein 1,MUP-1)
P16015 29347. 6 6. 89 TRERETAG 3 (carbonic anhydmase 3,Ca3 )
P24270 59757. 6 7.72 i AL S catalase , Cat)
P27773 56642. 7 5.88 EH BB AEE A3 ( potein disulfide-isomerase A3, PDIA3)
P32020 59087. 8 7.16 [ B 2R 2( sterol carrier protein 2,SCP2)
P34914 62474. 6 5.85 LI BEFR B ALY 7K i B 2 (bifunctional epoxidehydrolase 2, Ephx2)
P63017 70827.2 5.37 PARTEE H 8(heat shock protein 8,Hyp 8)
Q03265 59715. 6 9.22 ATP A% a( ATP synthase subunit alpha, ATPSAT)
063880 57821.5 5.43 FRERFR T 3 A RIERTREE 3A (carboxylesterase 3A, Ces3a)
08C196 164513. 7 6. 48 & ! B H2 4 i (carbamoyl -phosphate synthase , CPSI )
Q8ROY6 98646. 5 5.64 T AR 1 5% L1 (aldehyde dehydrogenase familyl member L1, ALDHILI )
Q92111 76673. 7 6.94 1ML 8% 3 1 ( sero transferrin, Trf')
Q9RONO 42268. 4 5.17 2 Z B ( galactokinase , Galk 1)

®2 MERUTHSUR R R Z R EAR L e 4R
Tab.2 Down-regulated proteins identified in the liver of male mice by LC MS/MS analysis

Uniprot 45 X T A HE B4R

Accession No. MW pl Protein names
E9PY03 14319 8. 66 4 TSTD1 (TSTDI protein)
P02088 15738.2 7.14 1418 H W3 B-1( hemoglobin subunit beta-1 , Hbb-bl )
PO5784 47509. 2 5.22 A FA 1 18( cytokeratin-18, CK-18)
P0O8113 92418.2 4.74 PURTEHE 1 90bl (heat shock protein 90 kDa beta member 1, Hsp90-B1)
P11352 22268.3 6.74 A H B ALY 1 (glutathione peroxi dase 1,GPX1)
P11725 39340. 4 8.77 5 2R EAH WL F W (ornithine carbamoyl transferase , OTC)
P12710 14236. 5 8.59 ﬂ?ﬂﬂﬁﬁﬁmgﬁﬁﬁg(faﬁy acid-binding protein, liver, FABPI)
P12787 1601. 3 6.08 A2 ¢ (cytochrome ¢, CoxSa)
P14206 32817. 4 4. 80 40S B BHAZE 1 SA (408 ribosomal protein SA, Rpsa )
P14211 479%4.9 4.33 59 2 19 ( calreticulin , Calr)
P19157 23594. 1 7. 68 A H AR S-#%#40lF P1 (glutathione S-transferase P1,Gstpl )
P20029 72377.5 5.07 PARTEHE T 5(heat shock 70 kDa protein 5, Hsp5)
P22752 32193.5 6.36 203K H2A1 B! (histone H2A type 1, Hist1h2ab)
P24369 2308. 6 9.56 RREL 2 ML S A4 T B ( peptidyl -prolylcis-transisomerase B, Ppib)
P56395 11135.5 5.13 A2 b5 ( cytochrome b5, CYBSA)
P56480 56265. 5 5.19 ATP ATV 3, B(ATP synthase subunit beta, ATPSb)
P58771 28679 4.75 JEWLEREE 11 «-1 % (tropomyosin alpha-1 chain, Tpm1)
P62204 16826. 8 4.09 5 R 2 11 ( cal modulin , CALMI )
P62806 11360. 4 11.36 214 4 H4 (histone H4 | HistlH4a)
P62962 14947. 5 8.46 ATEF4Ed 1 profilin-1 ,Pfn1)
Q00623 30396. 6 5.51 AR Al (apolipoprotein A- I, ApoAl)
Q015 15835. 8 5.10 MBS EA 1 ( retinol -binding protein 1,RBP-1)
Q03816 15127. 4 6. 14 % J RUIR MR 45 A & H (fatty acid-binding protein , epidermal, FABPS)
Q64433 10955.9 7.93 10 kDa 4R 25 4 (chaperonin10, Cpn 10/Hsp 10)
Q6P9 PO 143880. 7 9.34 SMCS-SMC6 B4 5E {3 R T2 11 2( SMC5-SMC6 complex localization factor protein2 , SLF2)
Q8R317 58640. 6 4.85 W/ MAZTE 1A 1(ubiquilin-1, UBQLN 1)
Q922R8 48658. 6 5.05 HEH T HE S A EE A6( protein disulfide-isomerase A6, PDIAG)
Q99PT1 23392.8 5.12 RhoGDP-f# 5 #llifi) 7) 1 ( Rho GDP-dissociation inhibitor 1, ARHGDIA)
Q9CPT4 17971.0 6. 30 B BRI A A K BT ( myeloi d-derived growth factor, MYDGF)
Q9D3D9 17589. 1 5.03 ATP A Bl 3 8( ATP synthase subunit delta, ATP5 D)
Q9D819 32646. 2 5.37 TEHLEEBERR G (inorganic pyrophosphatase 1, PPA1)
Q9D BB8 36277.17 6.03 J-1,2- AR, 2- B AR trans-1 2 <dihy droberzene-1 ,2 -diol dehy dwogenase, DHDH)
Q90QXD6 36888. 8 6.15 M1 ,6- " WEHRER 1 (fructose-1,6 -bisphosphatase 1,FBP1)
008709 24855 5.71 i3 A AL -6 ( peroxiredoxin-6 , Prdx6)
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2.2 WHENRAEALTERRIEIZTAMNFEMN
L5

K H SameSpots XX} 22 85 H 5. 2547 0 Fi
g, e S F R ZERAE LS AL (P <
0.05), HE LT H 325 A~ 2257 4, Hi | 5
UL e BUH 2 b s e SR A itk it 155 4,
R F63h B3R F s 3T 170 4>, R ik 2 AR
F A, BEAL R H 78 4 4T MALDI-TOF-MS Jii %
Yo, SRR XSS TE T B R B RS T
U ST (R, K R i FE SR A MS/MS B
P2 MASCOT #EATTE Lk &, T DA & i 48 i
EH, Hb, S5 R e, M BT 20 A Y
14 MR MRFEME M 34 Fi(FR2),
2.3 XEHERWER RN TR IE

TE S G e /N UL 20 22 R RR E H
i1 % B EPHX2 . SCP2 . CA3 , FBP1 . ARHGDIA il
Albumin 6 > EE [ HE7 8 FBTEL B B IE . 45 R an A
2 fIioR, S5 EE /N BB 2 SUAH F, EPHX2  SCP2 Fl
CA3 TE et /N 20 i 2R 3880 757, FBP1 Al
ARHGDIA 7 e /N BRUFF 4 237 1 32 15 I o A1
X L5 B 2D-DIGE 1Y% 458 — 3, Ul T 2D-
DIGE Z55 iy ml 50, {H2 , Albumin B 2K FH A 7E
O A N BRUTE) A D0 W ik 2% 5% 7E 2D-DIGE %5 7€ 1Y 78
MEE ST, A9 A MY E N Abumin, XFE WY
Albumin ZEMEHE/NE ] AT BB AF 78 % s 57 V) ak B 5
B B 255
2.4 EREABAHN GO T

BT 2R E AT GO (£ 3), L
26 A Iife, b R AR R £ T 10
Iy FIBER :poly( A)RNA 454 W&s& sk 4 .

SR A M TR TR AL S ATPase i
PE ARG F 245525 A0 RDRS B 2 3K O
s AR Y A o 3K 28 KAL),
b A 2 R0 e 2 (T A AR I 0 O < i A
R A0 T, R A | B R 2 A S
] N B A AN AR, LK 40
FA WA Dihe b A 3 P RO R 2 R ARl AR
Yo TRE iz R T R A RO AR AR
EA P& SRS R R R X 25
FSE R 1 S ATP A 72 A 32 AR A 5 68 Y
YRR, DAL SRR, e A /N U I 22 5 8 1 A
Oy IR N2y A0 A Wy o D RErh AR A AR T2 T
BFEMZESR,
HF Female HER Male

1 2 3 4 5 6 7 8

EPHND o s s s e S S S—

SCP2 &8 LB I
CAT e e e e R S
FBP] W . e s W e e o

ARHGDIA - c— o o o o o -

ALB-—-—--- ——

Bradford W S SH s s s S— S
T 1~ 8 5 AR AR A AR CSTBL/6J /N,
B2 25k e E Mk )N U ZH 21
RRFBEA
Note. 1~ 8 numbers indicate the different individuals of C57BL/6] mice.
Fig.2 Validation of the differentially expressed proteins

between females and males by Western blot assay

R3OMEMEDRITHRZERE A GO EHEMTER

Tab.3 GO analysis for the gender differentially expressed proteins in mouse liver tissues

GO & GO 1R LR ER % KIEE P{E HEH

Go No. GO Term Gene content Corrected P value Gene
G0:0070062 Extracellular exosome 37/48(77.1) 5.0E-23 Krt18 /Hsp90b1/Cyb5a/Hspa8/ My dgf 45
G0:0005737 Cytoplasm 30/48(625) 4.5E05 K1t18/0tc/Cyb5a/Tpml/Hspa8 %
G0:0005634 Nucleus 24/48(50.0) 4.6E03 Mupl /Gstp1/Hspa5 / AtpSh/Hspa8 45
G 00005829 Cytosol 19/48 (39.58) 3.8E-08 Hsp90bl /Mup1/Gstpl /Ephx2/Hspa8 %
G 00005739 Mitochondria 17/48 (35.42) 8.7E07 Cox5a/Gstpl /Hspa5 /AtpS b/ Aldh111 45
G0:0005615 Extracellular space 14/48(29.2) 2.7E-05 Mupl/G stpl /Hspa8/ Ces3a/Mydgf %
G0:0005783 Endoplasmic reticulum 12/48(25.0) 1.8 E-04 Alb/Calr/HspaS/Ppib/Pdia3 45
G 00006810 Transport 11/48(22.9) 1.3E02 Alb/Scp2/ AtpSb/ AtpS al/Trf %
G0:0043234 Protein complex 11/48(22.9) 1.5E-06 Alb/Calr/Gstp1/Cpsl /Aldhl 11 %5
G 00044822 Poly( A) RNA hinding 10/48(20.8) 1.9E-03 Cal/Ppib/Pdia3/Pfnl /AtpS al %5
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Tab.4 KEGG analysis for the gender differentially expressed proteins in the mouse liver tissues

KEGG il #% SN HE % BEIERE PAE S
KEGG pathway Gene content Corrected P value Gene
Protein processing in endoplasmic reticulum 7/48 (14.6) 1. 1IE-04 Hsp90b1/ Calr/Hspa5 /Pdia3/Hspa8/Ubqln1/Pdia6
Oxidative phosphorylation 5/48 (10.4) 3.8E-03 Cox5a/AtpS b/ AtpSal/ A tpS d/Ppal
Alzheimers disease 5/48 (10.4) 8. 9E-03 Cox5 a/AtpS b/ Calml / AtpS al / AtpSd
PPAR signaling pathway 4/48(8.3) 6. 0E-03 Fabpl /Scp2/Apoal/Fabp5
Parkinsons disease 4/48(8.3) 3.2E02 Cox5 &/ Atp5 b/ AtpS al / Atp5d
Thyroid hormone synthesis 3/48(6.3) 4.2E02 Hsp90b1/Gpx1 /Hspa5

2.5 ZREBM KEGG 57

X} T 225 8 A AT KEGG 18 #3434 3
T 6 MRS R SR A NE S (R 4) , GG
I H i B BN T AR AR RR Ak L BT R PR RO
PPAR {55 ‘5 [ A G AR A HUR B =6 il

3 it

AT RTHARE 58 25 S B #F Ras i 3L 5 5
(1), LA CSTBL/6] Ry 35t A% 85 S5 14 JF i /)N BR 2l 4y 55 78
T IR 4 A T AR e I R R AR B
W UG AT B BE, A7 7 B 35 0 22 5 (JFF I & A=
.9 AR HER R 100% , 15 H #4HE A 34.62%)
I, ASHIF T 06 55 9 ) & E SR 15 1 bl BRUAE M AF
FEXTS , i  2D-DIGE 43, 5 ME 5RUAH b, 2 U
AP FREMEH34 4, BEEA 14 N, AT
1) I A 2 ) Re A B
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GPX1 J&g b {4 o 35 22 (0 Pr A AL il | 3228 67 52T bR
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Wz —, 2 BA GPX HFl Ca” " AEMCHIE B NE B A2
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GPX1 il Prdx6 14 2 B A1 AT B 2 5 SO v /N BRUF
20 R Y ROS APt v, IF 4 A 52 240005 , b i A
PTG 0 A A g . D3 Ak, KEGG & 4R 51 Hr 4
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SHC R R DG B P A A /D R A0 B v Stk I, X

AIRE Zs i —20 B8 FHE /N BRUFF 40 b 1) ROS K-
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S H,0, 4 H,0 #i1 0,, 5 SOD ,POD 2L [F]4H i,
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GUh HARENER, Pl sm 22 EA0 R
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WA R AL i S IR R ) 298 . Liu
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Effect of Mac-1 deficiency on the tumor growth of melanoma in mice

CHEN Jian, DUAN You-fa, YE Zhi-jin, WANG Li-jing, ZHANG Qian-qian "
(Institute of Vascular Biology, School of Basic Course, Guangdong Pharmaceutical University,
Guangzhou 510006, China)

[Abstract] Objective To explomw the influence of Mac-1 deficiency on tumor growth of melanoma. Methods The
population of Mac-1 gene knock-out ( Mac-1"""") mice was expanded. B16-F10 cells were subcutaneously injected into the
C57BL/6J mice ( control group) and Mac-1"""mice (experiment group), respectively. Subsequently,the survival rate,
tumor volume and body weight were recorded. The proliferation and infiltration of macrophages were detected by
immunohistochemistry. Results The survival rate of Mac-1""" mice was significantly improved compared with the
C57BL/6] mice (P < 0.001). The tumor volume and body weight were remarkably decreased in the Mac-1 =~ mice
compared with the control group (P < 0.001). Meanwhile, the tumor cell proliferation index was decreased in the Mac-
17/ mice compared with the control group (P < 0.01) . Furthermore, the infiliration of macrophages in the tumor tissues
was also decreased in Mac-1""" tumor mice compared with control group. Condusions Mac-1 gene deletion can
significantly suppress melanoma growth.

[ Key words] Mac-1; Melanoma; Tumor growth; Mice
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BYHL 50 mg ML 20 I b i AR A E S
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> 15 min , WZH FJZ /KM, 0. 5 mL SR EER S, U
€10 min, 13 000 r/min 4°C &.0> 10 min, 7 F1F,
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7+ 1,20 wL DEPC 7K ¥ fife, I v B, 228 SCiik
77, H Omniscript®  Reverse Transcription Kit 2 %
5%, QuantiTect ® SYBR®  Green PCR Kit # 17 #”
Lol B SR 25 - 37°C 15 min,85C 5 s,
PE B PCRY EARFE N 95C 3 min,95C 7 s,
57°C 10 s.72°C 15 s 40 MG, $4% FROSCHkR 3B 7 7
PEAT SR AT IEXT RAE R TRk 25 54 2 f5 LA
R HERT GETE AT
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1.5 SitFEHE

K SPSS 12. 0 Geit 3 47 XU ¢« K 77
SIS R VLR £ AR EE (v £5) R, A P <
0.05 h2E5H WENE.

2 &R

2.1 Macl”/ " INEEBER
Mac-1~"~/7)NER¥2 BRI M = 1: 3LLBIECFR 97K
FhAE, 55 RBER &= 80 8 H, =47

50 H .
2.2 Macl EFRFBRXEEeZE&EE/NR EFR
Al

/INERAE 2T B16 JiRa 4 i fs 26 7 RO 5881 43k
W SRR, BURE S A 10 KITFER , R g /N AR TS
AR, I /N BRI LT BF ), 25 /)N BRUAE A7 i 26
IO 1), RS Bl6 4fflf5 CSTBL/6) /N FUFE 13
JATF R I BAE T, 7255 27 BT FE T 335 100% ; 1M
Mac-1"""/NR I ZE 15 FE R BBETS,36 JE AT FET:
RiK100% , 5XF LA H, S50 4 Mac-17"" /NER,
AP EIE K, 2250 EPE(P < 0.001)

—e— (57

HRER%
Survival rate

* Days

B 1 FIES Bl6 45 Mac-l ™"
/NEURI CSTBL/6) /NRVEAE R (n = 10)
Fig.1 The survival rate of Mac-1~"" and C57BL/6]

mice after subcutaneous injection of B16 cells

2.3 Mac-1 HRRITEBREERKNF M

43 BIHE Mac-1 SR/ U €57 7N U FTG 2 T
P B16 B (0 2R AN, 10 K )5 Y98 1 nT WL IR 45
W, BURE BRI AR AR, T AR,
It RS AR AR itk (K 2) . €57 /N RS HEE
AR, B R AL 0,224 em® 39 h0 3] 3,023
em’ ;17 Mac-1 w B /IN BB FJR AR B 218, b R 14
U 0.062 em’ {NHEHNE] 1. 108 em®, 5 €57 /MR

PR IRAAH L, Mac-1 R /N RRS ARLIR PR RR Bl /), 22 57
A HE (P <0.01) .

4 —&— Mac-1
j *
—o— (057
44
EE 3
5=
e
g5 2
RE
= =
= -
i
0
10 11 12 13 14 15 16 17
K Days

TE: 5 C57 41k, *"P < 0.01,*"P < 0.001,
B2 Mac-1 @Bk TR A
BERFEERZBME (n=10)
Note. Compared with the C57 group, **P < 0.01, **P < 0. 00l .
Fig.2 The tumor volume of Mac-1 """ mice was
significantly inhibited compared with the C57BL/6]

mice after subcutaneous injection of B16 cells

TEHAPIRE S5 17 REHENLE L0 5/ N R, FH0ES
FEJRFREE . MEL 3 1T L, C57 /N BSATDIRE A et ,
g M 3. 28 g, 1M Mac-1 R/ NRAATR A KA
18 PR E RN 1. 32 g, Mac-1 RBR/NEUTY IR
FiE T C57 /MR ZEFA BEE(P < 0.001),

5 -

=
44
=5 34
L
B
g E 2 s5%
- |
| |
U-
C57 Mac-1"

45 C57 dHHA, =P < 0.001,
B3 Mac-1 flsR/INEU T R AR R (R Y
FHAEZFEH (n =9)

Note. Compared with the C57 group, ““P <0.001.
Fig.3 The tumor weight of Mac-1""" mice was the
significantly inhibited compared with the
C57BL/6] mice after subcutaneous
injection of B16 cells
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2.4 Mac-1 $R &3t F & 5 BhveE 20 ARG JE A 2200
X g AHE AT S AL g 0, K I Mac-1 6k
T IR 210 B R B 0, 2 BT RRZE /DS BRI R
HAUD B PEY ERYHS FHAN AL 2, T Mac-1 §RIGH)
JINER i 983 20 20 R PCNA ( proliferating cell nuclear
antigen) FHPEYL (o i) B4 5 il 4 /0 . JF H ik 4 48
AR BN Mac-1 i SR i) /1 B8 26 23 i e

Yf g, H 2R AR EHE(P< 0.01),
2.5 Mac-1 BREIIIBAL P E EHRIEEMN
=20

JihJeg 4H 27 i s I A1 AR 5 4 D68 dEAT
GpE b e, WE S B3, Mac-1 B2k il 2141
HH L IR B R A H B T CS57 X R i 2
LU A K E WA AR

Cy7 Mac-1-
e S dn 100-
s 80
] ?',_"‘-i_' a4
%'; 601
= ®E
2 « Bz 409
e ; g;g
o 204
0- :
C57 Magc-1-
.5 057 4, *P < 0.01,
B4 Kio7 by e
Note. Compared with the C57 group, “*P < 0.01.
Fig.4 Immunchistological staining for Ki67 in the tumor tissues
C57 Mac-1"
‘-' ; st
- . L]
° A a
& K ¥ ‘ r N i
17 o (& Rt d
._ ~ ™ . " - » ir :
g “u‘ : | St AT i 7
e # e E v l" = T y
¢ L F A s N g 3
& 1 we * Y & » [ .
%" - Sive, Al 5 § .
& "."‘.... o 0 L o : AL ;"‘ .- -
el % e L] : g ;
w - ) 2"V 50
RS (I - YA e

ES5 CDo8 fpedifbie(s
Fig.5 Immunohistolagical staining for CD68
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TR WA )N B R ZHER AT B RNA S8 3
1t real-time PCR A I 1 4H i 43 004 1) 56 1FAH G 44 it
R FHE AT o, XP IR 2 525 5 UL B B SE R AT
Giit, K Mac-1 8K I, K RS AR (LR TN 4iifE
A F CXCL9 ( Cxc chemokine ligand-9) Fik 1 18
&% , IFN-y (interferon-y) 235 FJH 8.5 f5(E 6) .

3 ifig

Mac-1 JZH a(CD11b) Fl B( CD18) P~ HELA
A S s 7 X4 G B e R AR Rk T A
i 21T ST WA 7 0 % e 2 Js I ) 2 B B 431
G 2 52 M 1 4 BEORS BEE AR RS S P B A M Bl b R
ML, B 3K JAE TR AL T RAE R Ahn % E

20 -
15 1
10 1
(i T T . T . T -—|

=571 excLe INF-y  Nos2  TLRG CCLS8

R 3R

Relative fold change

B6 ATk
Fig. 6 Cytokine expression in the tumor tissues
SEA ] Mac-1 1) 3K BEs > H AR 7E R W 5
(5546 B IR A BRI BE 1. JF HL, Mac-1 FH1%
FI20 9 R & 43 2 MMP9 (matrix metalloproteinase-9 )
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1, 25(OH), Dy X FRIETT HCE 4Rl i = 2R 1 520
FEF,ZEE NEE RGE AEL"
(AR5 = ERea R, dbat 100191)

[WE] B# MK, 83T 10,25 (OH), D, MR 40 MIE N 26 B sgm, s AR ER
+F INF-o X K FRICT 0B 20 MR AT 2800 1 0, 43 3 S I TRl 6 1o, 25 ( OH), Dy 2 IEH K S8R IRASTF B4 B 41
Ji, fifi F ELISA J Western Blot J 32 43 TS I 40 JM - 37w R 40 6L P 10 9 28 43 i 3R 58 1 Z8 Ak, ATTITAG 1,25 ( OH),
D, X R EOCH HE 4 i v R AR . G5 R TNF-or P AP S WA A A5 4, DA S 400 Py R 40 B 3 Y i
WRFIEST W, 10,25(OH), D, AT LAFF = 1E 7 40 A LA K 46 REARES T 4B g i 1648 | (RS BB IR 7 1E 7 4K
B A Af_E R IR I T R IR IA . X T ARARIRAS AR A, 1o, 25 (OH) , D, AT LARA 58 42 /& T 1 A 4
EE R IR A —E R BRI, &t 1a,25( OH), D, AEMS (R ik AEIRZS N AYHK B 40 iEiE 15 £
WY ZRIE 30, DT B 4 ) R AP SRR 3R 08T

[ €837) 1«,25(0H),D,; HIFZE E 41, E3 %

[ FESZES] R-33 [ Ek#RIRED] A [XEHE)1671-7856(2017)010-0028-06

doi: 10.3969. j. issn. 1671 —=7856. 2017. 010. 006

la,25( OH) ,D, regulates expression of lubricin of

chondrocytes in rat articular cartilage

NIU Guo-dong, LI Si-wei, LIU Zhong-jun, SONG Chun-li, LENG Hui-jie *
(Department of Orthopedics, Peking University Third Hospital , Beijing 100191, China)

[Abstract] Objective To investigate the effects of vitamin D on synthesis and secretion of lubricin in chondrocytes
at the cellular level. Methods  Rat articular chondrocytes were stimulated by TNF-a. Normal and inflammatory
chondrocytes were treated by different doses of vitamin D respectively. ELISA and Western Blot were used to detect the
secretion of lubricin in the supernatant and the synthesis level in the cells. Results TNF-a significantly reduced the
activity of both norma chondrocytes and chondrocytes in inflammatory state. TNF-a also significantly reduced the
exptession of lubricin in the cells and supernatant. 1,25 (OH)2D3 increased the activity of both normal chondrocytes and
chondrocytes in inflammatory state. 1a,25(OH)2D3 significantly elevated the secretion and expression of supernatant and
intracellular lubricin only in chondrocytes stimulated by TNF-a in a dose-dependent manner, but not in normal
chondrocytes. Conclusions ~ Vitamin D can promote the secretion and expression of lubricin in inflammatory state
chondrocytes , which may act as one of the mechanisms of vitamin D protecting the cartilage surface in osteoarthitis.

[ Key words] Vitamin D; Lubricin; Chondrocytes ; Osteoarthritis
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AATREF VD X R R0 A 2R C 43R H
Wy, = 2 SECE Fhg 8550, W20 | B 5 B
P R H VD KO S T R IR
e BB Z A E R M ARG IRE R A
AR TIRER . B0, B W OTIE S T 0 4
e VD SZRR A IF HL SRR 2R 45 R
HE T VD X PR AR T vD a
T s i AR LR 4R AL P RE AN B —
H A SC ko R B A TR T VD X B 00
FH 6 B4 T TA R VD 7 56 35 A B 35 b i i
MR A 2 X, FRATT A RT A SCBG i 55 B, VD
A LUHE F TGF-B1 385 5T 4 1 R Jit 1 6 360
B2 A SEBGUER | TGF-B 781 W 2 38 3K 20k
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B ek A2 D AT RE AT LA o 8 5 5635 S0C- T W &
AT AR R . AW I E AL K B IR R 4
A Z D SR AT LA DT BB SRR 1 2R Rk
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1.1 5w #
SEER TR A A 5 H RIS 24 h N
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T5% KT 5 min JHEE . AT AR BROCTHT 3R HL
KT B A B X AT 2 G B AR I 0 B AR
JH X R 20 L A 8% R, IR R HR R R i e £
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B AP BT A I () B I RE S IV 6% 3 B
5% Wi I, B30 pg FEamAEF BAE DL 90 V fE L
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A RETE,
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Tab.1 Groups o chondrocytes in the study
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Group names TNF-o stimulation
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1 BTN M5 IR S

Note. A. Chondrocytes without staining ( x10) ; B. Chondrocytes stained with toluidine blue ( x20);

C. Type I collagen ( x40) ; D. Vitamin D receptor in chondrocytes ( x20).

Fig.1 Microscopic images of chondrocytes observed using different staining
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Note. A. Effects of TNF-a stimulation; B. Fffects of different doses of 1a,25 (OH), D5 on the normal chondrocytes; C. Effects of different doses of

1o,25( OH) ,D; on the chondrcytes stimulated by TNF-a.. 1. Control group ; 2. TNF-a stimulated group; 3. Nomnal low VD group; 4. Nomal high
VD group; 5.Stimulated low VD group; 6. Stimulated high VD group. * indicates P < 0.05,NS indicates P > 0.05.
Fig.2 Comparison of activities of chondrocytes from all the groups by CCK-8
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Note. A. FEffects of TNF-a stimulation; B. FEffects of different doses of 1a,25 (OH), D5 on the normal chondrocytes; C. Effects of different doses of

1a,25(0H),D; on the chondrocytes stimulated by TNF-a. 1. Control group ; 2. TNF-a stimulated group; 3. Nomal low VD group; 4. Nomal high
VD group; 5.Stimulated low VD group; 6. Stimulated high VD group. * indicates P <0.05,NS indicates P >0.05.
Fig.3 Expression of lubricin in the supernatant of cultured chondrocytes
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Note. 1. Control group; 2. TNF-a stimulated group;

3. Normal low VD group; 4. Normal high VD group;

5. Stimulated low VD group; 6. Stimulated high VD group.
Fig.4 Expression of lubricin in chondmwcytes
detected by Western blot
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Note. A. Effects of TNF-o stimulation; B. Effects of different doses of 1 «,25( OH) ,D; on the nomal chondrocytes; C. Effects of different doses

of 1ae,25(OH) , Dy on the chondrocytes stimulated by TNF-. 1. Control group ; 2. TNF-a stimulated goup; 3. Normal low VD group; 4. Nomal

high VD group; 5. Stimulated low VD group; 6. Stimulated high VD group. * indicates P < 0. 05,NS indicates P > 0.05.

Fig.5 Expression of lubricin in the chondrocytes
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Observation of the articular cartilage of osteoarthritis in SIRT1 gene
knock-out mice through single staining and compound staining

YU Hong-yan' , YANG Zhan-dong' , YANG Qi*, YU Fei’*
(1.Binchengqu Shili Hospital, Binzhou 256600, China; 2. Air Force General Hospital, Beijing 100142 ;
3. Peking University Shenzhen Hospital , Shenzhen 518036 )

[ Abstract]  Objective To establish osteoarthritis model of the knee joint in mice on the basis of knocking out
SIRT1 gene and to observe the differences in the moarphology of the cartilage tissue using single staining and compound
staining. Methods The knee joint specimens were divided into two goups: SIRT1™'~ control group (group A, n=6)
and SIRTI '~ osteoarthritis model group (group B, n=6). The knee anterior cruciate ligament was traversed, and the
ipsilateral medial meniscus was cut to establish an osteoarthritis model of knee joint. HE staining, safranin O-fast green
staining, safranin O-alcian blue staining, safranin O staining, fast green staining, alcian blue staining were used to observe
the morphological changes in the articular cartilage of the knee. Results Safranin O-fast green staining and safranin O-
alcian blue staining showed better results in obsewation of the morphology of chondrocytes, the structure of cartilage layers,
the presence of type Il collagen, tide line and the changes of subchondral bone. While the safranin O staining and alcian

blue staining had certain advantages in the observation of the defects of cartilage tissue. Conclusions Compared with the
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single staining, the compound staining used in this study have obvious advantages in obtaining useful information of the

cartilage structure in the observation of morphology of cartilage tissues in SIRT1 gene knock-out mice.

[ Key words] SIRT1 gene; Gene knockout; Mouse model ; Osteoarthritis; Single staining; Compound staining
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Safranin O staining;E is fast green staining; F is Alcian Blue staining.

Fig.1 Morphology of knee joint cartilage in the SIRTI '~ mice control group
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Fig.2 Morphological changes of knee joint cartilage in the SIRTI ~~ mouse OA model group
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(1. WL E 2R 2= B Y SR AT 5T b/ LU BE 2= 5T T B 310053
2. TR BERL AR IR A T E B WL IR 325027)

[fE] BH WEIHEHIR A(SAA) X Zucker FEFRIFGIEIE(ZDF) B ISR A8 19 T AE H , 65 SAA 1T
BERUVEFIALA . A5k BR 7 ~ 8 JERMENE ZDF KB 32 H | Purina#5008 fa 14 M 4 JEJS , $4 MUBE S 243 A5 A0 % R
2, SAA = MRS UK (Met) 41, A5 208 H, O BRI HEPE ZL R 8 HAE N IER XTI, SAA IK & FI &
A4 HRERIK ST SAA 0.5 mg/kg 1 mg/kg,Met 214} H 22 117 5 Met 200 mg/ kg, L4525 12 [, WE ZDF KR A
PRI 8 2 A 35611 00 X R B2 A ARG I AR i A B Ak I 2T 2K ( HbA,, ) FH IS A 2 1(IL-1) (IL-6, Ak PR
WIS (ox-LDL) | T 1 (MDA) & f FIE 8 11 A7 56 B GG A2 (Lp-PLA2) BOTEYE, DL K% IR W P 4k 4 11
(TRF) MBS GE A (RBP) &, SR BURIX R 4K RUfbs i As K HbA, 3 T, BRI Tk A PR &0
F68.75 %o , AL IR 155 TS 1 JEE N L 8976 78, I35 101 \1IL-6 .ox-LDL 1l MDA 581 Lp-PLA2 3k 8 25 71, i v
TRF F1 RBP F iR E T, 4T SAA J5,ZDF REA N B ZER0A% , 0 REOps 3 "2 TR A AR B 2,
M3 IL-1 IL-6 .ox-LDL MDA &1 Lp-PLA2 3% T B, FRI&H TRF RBP &8 T, 4518 SAA BB ZDF X
SRR PR 100 I FBESRR A5 | A A1 P P e e 2B 38 ) FLVE B A2 v B8 S 9 18 M 58 RE B LR it U fk R B AIX Lp-PLA2 7544
R,

[ R@im] 2 BRI 4L IR 4% 5 Lp-PLA2; ZDF K
[ FESZES] R-33 [ZEk#RIRED] A [XEHE]1671-7856(2017) 10-0040-07
doi: 10.3969. j. issn. 1671 —=7856. 2017. 10. 008

Effect of salvianolic acid A on retinopathy and its mechanism in ZDF rats

MA Quan-xin' , CHEN Xiao-zhen"?, RONG Yi-li' , HUANG Jun-jie' , ZHU Ke-yan',
CHEN Cheng', SHI Jia-jun' , LI Yuan-yuan' , CHEN Min-1i'*
(1. Animal Experimental Research Center/Institute of Comparative Medicine, Zhejiang Chinese Medical University,
Hangzhou 310053, China; 2. The Second Affiliated Hospital and Yuying Children’ s Hospital of Wenzhou
Medical University , Wenzhou 325027 )

[ Abstract]  Objective To observe the intervention effect of salvianolic acid A (SAA) on retinopathy of Zucker
diabetic fatty (ZDF) rats and explore the possible action mechanism of SAA to prevent and treat diabetic retinopathy
(DR). Methods Thirty-two 7 —8-week old ZDF rats were taken and fed with Purina rat chow for 4 weeks. The ZDF rats
were equally divided by the blood glucose into model group, 0.5 mg/kg SAA goup, 1. 0 mg/kg SAA group and metformin

(Met) group. 8 Zucker lean (ZL) rats were taken as control group. After 12-week administration, incidence of cataracts

[EETA Wi rPE 258 R T S0 H (201522009 ) 3 #77T A 26 28 ¢ 2 Ho e 12 2 )35 A BA (X TD201301)
[(MEEB N ] D2FHE09R - ) 55 Wit HF s h 2525 85 W EE % . E-mail : mgx1025 @ hotmail. com
EIREE I BRRA (1963 - ) 2, 4% P59 1) SL 80 sh W 5 K BE 2% . E-mail ;: emli991@ aliyun. com
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and retinal pathology was observed, and levels of GLU, TC and HbA,, in blood, transferrin (TRF) and retinol binding
protein (RBP) in urine and levels of interleukin-1 (IL-1), intedeukin-6 (IL-6), oxidized low density lipoprotein (ox-
LDL), malondiadehyde (MDA) and lipoprotein related phospholipase A2 (Lp-PLA2) activity in serum were measured.
Results In the model group, GLU, TC, HbA, , diabetic cataract incidence rate, retinal basement thickening and
microangiopathy appeared in most of the mats. The levels of TRF and RBP in urine and levels of IL-1, 1L-6, ox-LDL, MDA
in serum were significantly increased, and Lp-PLA2 activity was also significantly increased. After SAA administration, the

motbidity rate of cataract was reduced, and retinal pathological changes were improved in different degrees. The levels of

TRF, RBP, IL-1, IL-6, ox-LDL, MDA and Lp-PLA2 activity was decreased. Conclusions

SAA can slow down the

process of diabetic retinopathy in ZDF rats and reduce the incidence of cataract. The mechanisms of action may be related

to inhibition of chronic inflammation, prevention of lipid peroxidation and reduction of Lp-PLA2 activity.
[ Key words] Type 2 diabetes mellitus ; Retinopathy; Lp-PLA2 ; ZDF rats
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AT SRR i A e 2 | A P R Lt SRR
RS A i R BRE K S A 2 ) e 2 SO B I
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5 0, FEPRE A5 4 6 00 0t 7657 Pty 7K I B T 3t 28
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A 1 HE 4e g ] UL, 1E 5 X B 4140 ) i
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Fz1 SAA XS ZDF KEUME A ALFEARIIZm (n =8)
Tab.1 Effects of SAA on blood biochemical indexes of the ZDF rats

453

GLU/mmol/L TC/mmol /L HbAle/ %
Groups
TE A R 2
6.81+0.74 3.43 +0. 14 4.83+1.10
Control group
IR HE 4
31. 17 £2. 22 8.48 0. 84 11.81 +0. L%
Model group
0.5 mg/kg SAA AL %0.89+2.28 8.34+1.43 11.44+0.%
+ + +
0.5 mg/kg SAA group oo T T
4
1.0 mg/kg SAA 2 28.70 £2.92 8.26 +0. 98 11.2420.3 "
1.0 mg/kg SAA group
Met 2 . .
¢ 25.38+£3.21° 8.30£0.73 10.82+0.37 ™
Met group

TE: SIEFE XML, 7P < 0. 01; SHAIX BRI, “P < 0.05,**P < 0.01,
Note ; Compared with the contwol group, #P< 0.01 ; Compared with the model group, *P < 0.05,**P < 0.01.
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£z 2 SAAXT ZDF KA WEE &R0 (n =8)

Tab.2 Effects of SAA on cataractin incidence rate of the ZDF rats

5 ZEHR AR &t RARH/ %
Groups Left eye Right eye Total Morbidity
IEH XF iRZ Contol group 0 0 0 0
MERISTHE L] Model group 7 4 11 68.75
0.5 mg/kg SAA 4 0.5 mg/kg SAA group 3 2 5 31.25
1.0 mg/kg SAA 41 1. 0 mg/kg SAA group 2 0 2 12. 50
Met 4 Met group 3 2 5 31.25

B

M

R e

A IER XS B BT B ZH 5 C.0. 5 mg/kg SAA #H;D:1. 0 mg/kg SAA #;E; Met 4 ,
El1 SAA X ZDF KA RS20 (HE B £4)
Note: A ; Control group; B: Model group; C: 0.5 mg/kg SAA group; D:1. 0 mg/kg SAA group; E: Met group.
Fig.1 Effect of SAA on the retina of the ZDF rats. HE stain
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with the model group, **P < 0.01.
Fig.2 Effect of SAA on the thickness of
tetina of the ZDF rats
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H & 7 AT 2525 12 JRIEE, 510 % 6 IR 40 ke
B, BRI BR 2 ZDF KBRS Lp-PLA2 34 L7t
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Note :A ; Control group; B:Model group; C:0.5 mg/kg SAA group; D:1. 0 mg/kg SAA group; E: Met group. —: Pericytes;
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Fig.3 Effect of SAA on the retina microvessels of the ZDF rats. PAS stain
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Note: Compared with the control group, **P < 0. 01;Compared with the model group, *P < 0. 05.

Fig.4 Effect of SAA on RBP and TRF in urine of the ZDF rats
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Note: Compared with the control group, **P < 0. 01;Compared with the model group, *P < 0. 05.
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Fig.5 Effect of SAA on inflammatory factor in serum of the ZDF rats
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Note : Compared with the contiol group, ® P <0. 01;Compared with the model group, **P < 0.01.
Fig.6 Effect of SAA on lipid peroxidation of the ZDF rats
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Note: Compared with the control group, **P < 0. 01;Compared
with the model group, *P < 0.05, ™P < 0.01.

Fig.7 Effect of SAA on the activity of
Lp-PLA2 in serum of the ZDF rats
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[#HZE] BB Hﬁﬁﬁﬁﬁ*ﬁxﬁﬁfﬁﬁﬁiﬁéﬂi(pac]itaxel and cisplatin, TP) J7 AT A JC W 5E I B350/
Fik BN HA60 ZHJRAR 25 AL RDRE AR B 48 HL 400 PR B SR U 43 A AR 2 FAAE 4} 600,300,150 me/ kg
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Synergism and attenuation effects of Pini Pollen on
paclitaxel and cisplatine chemotherapy

ZHAO Xue-you' , GONG Ping', SUN Tong®, MA Yu-kui**
(1.People’s Hospital of Linqu County, Linqu 262600 ,China; 2. Shandong Institute for Food and Drug Control, Jinan 250101 ;
3. Shandong Pharmaceutical Academy, Jinan 250100 )

[ Abstract]  Objective To investigate the synergism and attenuation effects of Pini Pollen on paditaxel and
cisplatin (TP) chemotherapy in model mice. Methods Forty-eight model nude mice with H456 cell line xenograft were
divided into 8 gwoups: model goup, TP chemotherapy group, Pini Pollen (150, 300 and 600 mg/kg) group and TP
chemotherapy plus Pini Pollen (150, 300 and 600 mg/kg ) group. The tumor inhibition rates, body weight, food intake,
hematology and blood biochemistry indexes were selected to evaluate the synergism and attenuation effects of intragastric
administration of Pini Pollen (150,300,600 mg/kg) on TP chemotherapy. Results Compared with the TP chemotherapy
group, the tumor inhibition rates, body weight, food intake, white blood cell count were increased and liver and kidney
function damage were alleviated significantly in the TP chemotherapy plus Pini Pollen groups. Condusions Pini Pollen
has a significant synergism and attenuation effects on TP chemotherapy.

[ Key words] Pini Pollen; Synergism; Attenuation; Lung Cancer
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TR MR AR —B, S5RILE 2, 1, FEA AR AR 300,600 mg/kg FIMEST & HIJE g fH
2.3 B IML T R ERE R KT 0.85, U IFA LMY TE 300 mg/kg LA I 51 & i AT

SR LU, FAEN FI TP 7 BAT G S BIREEEER TP Jr BT R P, 48R Ik 3,
U RTAT & S 12 S RS R VR R VA Yy L Y |
R MEEXTR BRI (n=6)

Tab.1 Effects of Pini Pollen on food intake of the model nude mice

#HoHl it/ mg/ kg B it/g/ H/d Food intake
Groups Doses 6 d 12.d 18 d 21d
7 Model — 4.7 4.8 5.1 5.4

SR +
S 4 I 16 +6.7 4.9 2.9 2.3 2.0
Paclitaxel + Cisplatin
AR + S5 + I 600 + 16 +6.7 4.8 3.8 4.6 4.9
ey s IR 300 +16+6.7 46 3.3 3.9 4.7
Pini Pollen + Paclitaxel + Cisplatin

150+ 16 +6.7 4.8 3.0 2.7 3.6

R2 BB R BUA R A0 (x £ 5,n = 6)
Tab.2 Effects of Pini Pollen on body weight of the model nude mice

A 5l g/ me/ kg 1k#H/g Body weight
Groups Doses 0d 6d 12 d 18 d 21 d
FEEHL M odel — 23.2+17 24.6 £2.0 24.8+1.7 25.9+£19 26.3+1.7
A
SR+ I 1646.7 23119 23218  21.8+1.9°  21.2+18°  21.0+2.1°
Paclitaxel + Cisplatin
. 600 +16 +6.7 23.5x1.6 23.3 1.6 22.4+1.2 23.7+2 1% 24.2+2.1*
FATERY + SR + ISR
. : e 300 +16 +6.7 23.0+22 2919 22.2:1.6 23.4+20%  23.9+1.9*
Pini Pollen + Paclitaxel + Cisplatin
150 +16 +6.7 23.6+20 23.0 1.8 21.9x1.6 22.3+1.5 23.4 1. 4%

TE: SR, *P < 0.05 ;5 TP 414, *P < 0. 05,
Note. *P < 0.05,vs the model group;*P < 0.05, vs the TP group.

K3 BRI 25 BRI ] (x £5,n=6)

Tab.3 Synergistic effects of Pini Pollen on chemotherapy in the model nude mice

£ I it/ me/ kg T/ g TR/ % q i
Groups Doses Tumor weight Tumor inhibition rate q value
A7 Model — 1.52 0.43 — —
AL + I
IR+ I 16 +6.7 0.70 0. 16* 53.9 —
Paclitaxel + Cisplatin
600 0.98 +0.16 **# 35.5 —
FATERS ,
. 300 1.08 £0.26 28.9 —
Pini Pollen
150 1.12+0.32% 26.3 —
@00 +16 +6.7 0.38+0.17*" 75.0 1.07
AL L BB RS I
| R+ PR 300 +16 +6.7 0.56 +0. 26 63.2 0.9
Pini Pollen + Paclitaxel + Cisplatin
150 +16 +6.7 0.68 0. 15* 55.3 0.4
T SR A, *P < 0.05, P < 0.01; SHMER + TP A *P < 0.05,%P < 0.01,
Note. *P < 0.05, “*P < 0.01, vs the model group;*P < 0.05,% P < 0.01 vs the Pini Pollen plus TP group.
R A AAERXALST S R Y IR R AR A A IRV E ] (2 2 5,n =6)
Tab.4 Attenuation effects of Pini Pollen on hematological and blood biochemical toxicity caused by
chemotherapy in the model nude mice
45 M ht/me/kg WBC RBC HB ALT AST CR BUN
Groups Doses /10° /L, /102 /1, /g/L /U/L /U/L /pmol/L /mmol/L
15 Model — 731099 10.1+£1.5 136+21 .1+17.8 1487+x194 30.0+35 6.9 +1.2

LS + I . . . _
) o 16 +6.7 451067 9.120.9 120222 125.0£29.9* 21.1+324* 54.2+4 0" 10.7+2.0%
Paclitaxel + Cisplatin
600+16+6.7 688+1.95" 10.4+2.0 126+21 79.1+21.1" 162.3+21.5% 351+7.6" 79«11
00+16+6.7 631+0.9* 9.8+16 11319 8.5+17.8" 180.2+4.3% 41.9+6.8" 83+12"
150+16+6.7 560+1.2*10.0+20 122+1.0 98.2+25.4* 197.2+31.0" 46.1+6.4™ 8721
L SR A, P < 0.05, P < 0.01; 5 TPAIT2MA e, P < 0.05,
Note. *P < 0.05, P < 0.01, vs the model group ;*P < 0.05, vs the TP group.

FMERT + SAZ B + EA

Pini Pollen +Paclitaxel + Cisplatin
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Ja BT AR AR R > WBC > )
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Establishment of rat models of fever and shivering in different degrees

WU Dong-mei' , ZHENG Cui-hong®* , WU Guan-hong' , LI Hua-ping’
(1. Nursing Collage of Fujian Medical University, Fuzhou 350108 ,China; 2. Fujian Health College, Fuzhou
350101 ; 3. Fujian Provincial Hospital, Fuzhou 350003 )

[ Abstract]  Objective To explore the body temperature thresholds of shivering in febrile rats during therapeutic
hypothemia, and establish rat models of shivering in different degrees. Methods A randomized controlled trial was
adopted. Rats weighted 200 £20 g and basal body temperature of 36.8 —38. 3%C were induced with fever using 20% dry
yeast solution through dorsal subcutaneous injection. 40 rats were randomly divided into 4 groups: 10 mL ice pack group,
20 mL ice pack group, 40 mL ice pack group and control group, 10 rats in each group. Physical cooling was implemented
for 30 minutes in the neck and armpits. No cooling measures was given to the control group. The shivering of rats were
observed, and the threshold of anal temperature was monitored. Results In the rats with hyperthermia, shivering was not
observed in any part of the rats in the control group and in the therapeutic hypothermia group of 10 mL ice pack. The rats
in the therapeutic hypothermia group of 20 mL ice pack developed mild shivering, which manifested as piloerection, head
and neck trembling, with or without upper limbs trembling. The threshold of the average rectal temperature of mild
shivering was 37.25°C, The incidence of mild shivering was 100% . The rats in the thempeutic hypothermia group of 40

mL ice pack developed severe shivering, which manifested as piloercetion, head, neck, limbs and trunk were trembling,

[BEET B ] FEAREERORIT 2014 ERE AR T AT H (201410002 ) ,
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and tail muscle tension increased. The threshold of the average rectal temperature of severe shivering was37. 07°C , severe

shivering occurred in 90% of the rats. Conclusions No shivering, mild shivering, and severe shivering models can be

established by intervention with ice pack in rats with high fever during therapeutic hypothermia.

[ Key words ]
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Tab.1 Basic conditions of the rats

5 /g SR/ C BRI C
Groups Body weight Basal body temperature Heating temperature
Xof R
. 215.50 £16.70 37.31 0. 36 39.07 £0.25
Control group
10 mL k4% 41
I.H = 213.50 £21.05 37.44 £0.30 38.95+0.42
10 mL ice pack group
20 mL pk4e4
20 ml, ice pack group 212.10 £ 18.50 37.43 £0.29 38.91 £0.37
Ay
40 mL. 7504 214.50 £ 18.18 37.47 £0.32 39.02 £0.43
40 mL ice pack group
F 0.582 0. 406 1. 265
P 0. 630 0.708 0.301

R2 [ FREETE WA U R
Tab.2 Rat models with different degrees of shivering

B 3
Models Manif estat ions
JLIE Kl 30 min P BAAE— MR AL R K AR B
No shivering No tremble in any part of the body during therapeutic hypothemia within 30 minutes
IR FEW R 30 min Pk SURERRE, A8 B

Mild shivering

H IR

Severe shivering

Head and neck tremble, with or without upper limbs tremble during therapeutic hypothermia within 30 minutes

R 30 min A Sk SR O BB T X R A B, s A R
Head, neck, limbs and trunk tremble, with or without tail up

during therapeutic hypothermia within 30 mimtes
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Exposure to vanadium promotes primary cultured rat microglial
inflammation and migration

YU Xiao-wei, HU Chu-yuan, XIONG Zhi-jun

(Hunan Prevention and Treatment Institute for Occupational Diseases, Changsha 410003, China)

[ Abstract]) Objective  To observe the changes of rat microglial inflammation and migration after exposure to
sodium metavanadate ( NaVO, +2H,0), and to analyze the possible mechanisms of vanadium neurotoxicity. Methods
Primary cultured rat micwoglial cells were incubated with NaVO, -2H, 0. Morphological changes and the Ibal expression of
microglia were tested by immundfluorescence assay. iNOS, Cox-2, ERK and p-ERK protein expressions were determined
by western blotting. The levels of TNF-a and IL-1 in the culture medium were tested by enzyme-linked immunosorbent
assay. The migration of microglia was tested by immunofluorescence staining using wound-healing assay. Results
Micwglia changed from resting state with ramous shape to round shape in activated state after NaVO,-2H,0 exposure, and
the expression of Ibal increased obviously. The protein expressions of iNOS and COX-2 increased significantly compared
with the control. The levels of TNF-a and IL-1 were also increased significantly. NaVO, -2H, O promotes the migration of
microglia through ERK pathway. Conclusions  Exposure to NaVO,:2H,O promotes primaty cultured rat microglial
inflammation and migration. These results suggest that the inflammatory reaction of microglia may be one of the possible
mechanisms of neurotoxicity caused by vanadium exposure.

[ Key words] Sodium metavanadate ; Microglia; Inflammatory reaction ; Migration
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Note. (A) Microglia labeled with OX-42; (B) Cell nuclei labeled with Hoechst 33258 ; ( C) Merged A and B; (D) Control group ;( E) NaV O5
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Fig.1 Microglia identification and the effect of NaVO, :2H, O on the morphology of microglia
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Note: ( A) Representative photomicrographs of the migrating cells before and after treatment with a NaVO; -:2H,0 (25 uM); (B)

Statistical analysis of the number of microglia migration; (C ) The expression of p-ERK determined by Western blotting analysis;

Compared with the control group, **P < 0. 01.

Fig.2 Effect of NaVO,+2H,0 on microglial migration and the expression of p-ERK
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analysis ; ( B) Statistical analysis of the gray value ; Compared with
control grow, *P < 0.05, P < 0.01.
Fig.3 The expression of iNOS and COX-2 in

different groups

R CBALUPE AN B
TNF-a, IL-1B #9484 (x 5 ,pg/mL)
Tab.1 Comparison of TNF-a and IL-13 levels in the
supematant of microglial cultures in different groups

oM

Groups

Xof HRZH

Control group

IR 6 h AbFiL
NaVO,; -2H, 0 for 6 h
TRAALFRAY 12 b 43
NaV O, -2H, O for 12 h
LR 24 h BT
NaV O, -2H, O for 24 h

TE: X RAILE, "P<0.05, P < 0.01,
Note. Compared with the control group, “P < 0.05, “P< 0.01.

3 it

B TR T 9% 4 22 M 4R v e SO, B0, 3%
AVER T, 2T, XL AY s 3 v 0 5 T
THAE XA FRAG = SOk 2 s £, SLEA
M2 TR RN AL T R AP R
ARG, PO YRR, AN 0 55 AN
B FEBRE | BIABAE SF ) R AT IE R B AZ B
BILR B8 2 2 T2 R 44H i AR T G SR 4 D 2 7 A K
HE ROS T3z 20 2 Jie Jo 4 i 2 i 28 T A A
1) B B RS 4, AT S S5 40 X 28 oo R A
BB ) e =N N I A AN i G B R T
SN B A O AN B, B TE B2 TR AR A R A A
s s R E T EEERT e TR N
JE J5 248 AR A FE LT WA DA A 2 38

TERS 2/ N T A AL XS E A ) — A T Y )
A8, ERK BFR LA /IS 5t 20 A0 128 Hh 2 $3E s PR
PRI AT LB, I LURREAATS 1/ o4

TNF-a 118

44.49 + 10.73 49.63 = 14.58

95.49 + 10.73" 83.63 + 14.58"

H

159.49 + 10.73"* 257.63 = 14.58 ™

245.74 = 6.69* 279.63 + 14.58™

+




P H A 4 2017 4F 10 A4527 #5510 4] Chin J Comp Med, October 2017 , Vol. 27. No. 10 59

MBS KA B ek, A0 5 K 4 AR B £ Bl
FIA RS ARG, AR PG ) [hal AR IA
B, 1 bal FHJE EF FHE A, 2/ R 40
JHORN S WA e PR S P 3R T i 9, DRI ik 2 2 1 e
JH 5 b D A Thal TR RS A /B S 4
Bt IS 2R Y , Thal Y263k BB 10, 3 4k
FEPRFEIA RN BRENIFS /NI T4 I Ak , 1 P 14/
JE S AR A T P A RE i I R AR, /NS A
A S BRI 2 JRE S —JEXLTI G K S R Y h g
PRAE R 8l 5 o] DL R WEAUE S AR, e 2K
S GUNIRBER ST Tk FEE A S B I fif 75/
livdpieai | oW EEZE TR N =9 E A 1 1S
WHEREH T TNF-o IL-1 B NO FIEPEE YR | st
FAREAT MBI ZE T 7= A Bt , 38 18 3 2 R AL
Iy ARSI S5 = A B 2 R DR, DA T A e
RV, TAEESE LB, TR IREUIREN R, /NI
AN FEA R R R F 41 iNOS . COX-2 \ TNF-a Al
1L-18 FEFfE AR R R)A S i S 25 5

KR R GE P INOS 3 BAETE T /NI 4
FIVRIE 3T 20, 3k 38 8T )0 g o 400 it A R
1 iINOS, 175 205 W B B9 NO A9 AR B, iy VR B2 1Y
NO FE I 100 28 A 44 07 W T REATOBE 12 A 0 il DNA
A 0 E DNA 454 Sl A 0 B+ A i SR o A
B O AL | P A R EEE DY cOX2 NI
AU IR A RS T AN R R, 1 52 8 JOE
PR S 223k, COX2 BT A HA — &M
fERAEH Z b, 5 INOS Z I fE7E “ 38 H & .
COX-2 J& NO & B9 b i 5 Bl 1, i AF 8 Mok
K, NO figtigil 1t NO/cGMP i 8% | 8 COX2 [3&
ik, TNF-o S2/INBE B4 M 98 e S I R i) 6 22 1) R
PEYURE T e it rh R E EEEH, B 0F
YR TNF-o 1T 33005 /IS 0T 407 L Y TNF-o 3244
M B9 086 R 1, 5 BOH & 2 R B iNOS |
COX-2 %Y A A, fe & M 2 oo B 45 A 1 L
AT, A TNF-oo AT A2 B IR 50 5 40 s A
AR ARG R or  AR R E 40 TL-18 (1L-6
M= S EUCRAER EMEIG R TL-18 AR R
iE I SN P S B T, HORAU AT DL 2 NF-xB
3 vt 2 (151 WANY; MDA NN SR A =R s = B A
YRR, 200 2 28 0 PR F 9 G i R B, I R
KE 50 e e 2 BRI, X R VE e S
— R AR B AL R [R) AR i 48 0 I R R
A R /INBE T AN RE 08 4% et B R ik 0% | 63k
K ERAy WA iNOS .COX-2 \TNF-a FT IL-1B,

25 LT IR, LA EE v] E ARSI ETE RA RS 7R /N
JE A A, S B S E R AR R SR IR O A
/NS AN BT B8, R tE— 2R A 5% e B R 11
Pt 2R PERIL ] B8 e S Al

S Xk

[14]

[20]

B BERLAEHLIX BLAGEREON [T]. )M T, 2012, 40
(2) :24 -25,46.
ERKE, Dibde. FEPFIER V, 05 BT A7 1 BUR KT
ST O RS FIAL, 2009, (5):47 - 50.
Nadal M, Schuhmacher M, Domingo JL. Metal pollution of soils
and vegetation in an area with petrochemical industry[J]. Sci
Total Environ, 2004, 321(1 -3):59 - 6.
Liu Y, Woodin MA, Smith TJ, et al. Exposure to fuel-oil ash
and welding emissions during the overhaul of an oil-fired boiler
[J]. JOccup Environ Hyg, 2005, 2(9) ;435 —443.
FEWS, ok, WA PUHALS YR AT ST sk
JELI]. A, 2013, 27(01) ; 64 -67.
Maciejezyk P, Chen LC. Effects of subchromnic exposures to
concentrated ambient particles (CAPs) in mice. VIII. Source-
related daily variations in in vitro responses to CAPs[J]. Ivhal
Toxicol, 2005, 17(4 -5) ;243 - 253.
Nimmerjahn A, Kirchhoff F, Helmchen F. Resting microglial
cells are highly dynamic surveillants of brain parenchyma in vivo
[J]. Science, 2005, 308 (5726) :1314 — 1318.
Prinz M, Mildner A. Microglia in the CNS: immigrants from
another world[ J]. Glia, 2011, 59(2); 177 - 187.
Graeber MB. Changing face of microglia[J]. Science, 2010,
330(6005) ;783 -788.
Orre M, Kamphuis W, Osbom LM, et al. Isolation of glia from
Alzheimer “s mice reveals inflammation and dysfunction [ J].
Neurbiol Aging, 2014, 35(12) ; 2746 — 2760.
Prokop S, Miller KR, Hepprer FL. Microglia actions in Alzheimer’
s disease[ J]. Acta Neuropathol, 2013, 126(4) ;461 -477.
LuoJ, Sun Y, Lin H, et al. Activation of JNK by vanadate
induces a Fas-associated death domain ( FADD )-dependent
death of cerebellar granule progenitors in vito[ J]. J Biol Chem,
2003, 278(7) : 4542 -4551.
Afeseh Ngwa H, Kanthasamy A, Anantharam V, et al. Vanadi-
um induces dopaminergic neurotoxicity via protein kinase Cdelta
dependent oxidative signaling mechanisms: relevance to etio-
pathogenesis of Parkinson’s disease[ J]. Toxicol Appl Phama-
col, 240 (2) .273 -285.
Todorich B, Olopade JO, Surguladze N, et al. The mechanism of
vanadi um-mediated developmental hypomyelination is related to de-
struction of oligodendrocyte progenitors through a relationship with
ferritin and iron[ J]. Neumtox Res, 2011, 19(3):361 -373.
Cudaback E, Li X, Montine KS, et al. Apolipopwotein E iso-
form-dependent microglia migration[ J]. FASEB J, 2011, 25
(6) :2082 -2091.
Glas CK, Saijo K, Winner B, et al. Mechanisms undeilying inflam-
mation in neurodegeneration[ J]. Cell, 2010, 140(6) ;918 —934.
Innamorato NG, Lastres-BeckerI, Cuadrado A. Role of microgli-
al redox balance in modulation of neuroinflammation[J]. Cum
Opin Neurl, 2009, 22(3) :308 - 314.
ladecola C, Anmather J. The immunology of stroke: from mecha-
nisms to translation[ J]. Nat Med, 2011, 17(7) :796 —808.
Hams AS, Bamum CJ, Ruhn KA, etal. Delayed dominant-neg-
ative TNF gene therapy halis progressive loss of nigral dopaminer-
gic neurons in a rat model of Parkinson’ s disease[ J]. Mol Ther,
2011, 19(1) :46 - 52.
Wake H, Moorhouse AJ, Nabekura J. Functions of microglia in
the central nervous system—beyond the immune response [ J].
Neuron Glia Biol , 2011, 7(1) .47 - 53.

(BeAmE #2017 -02 - 18



2017 410 A
%2748 10

TP E AR B
CHINESE JOURNAL OF COMPARATIVE MEDICINE

2P October, 2017

Vol. 27 No. 10

_(5_-\\‘5-\\‘%-\\‘f-\‘f-\x9

5 ARIRE O

Crarmememend

/INERL CDA ™ T 41 S AAR 73 S 2 e
kg, g b

(BRWHERKFHE—WEEREASERE T OB 650000)

[fE] BH % CD4™ T U A BA /- AR f8 77, LK CD4 ™ T 41 MAMB RS 5 A8 K i I8 e
PEWFRBYATRE . FiE N FHISALBE A T T IO /N SRR LA | R 3R 4312 14 Jr ik DA /DN BSURE A 4t = 436 HH CD4* T
YA, FF il ISR IE 1 PRI CD4 T T UM SN AR 7635 S g T 4%, J5 H PCR BAR 4 T miR-23a miR-
214 MFE DL, ER 5 ST TREISIIER 242 UH 1Y CD4+ T 41 Mask A, LA PCR HA e U] /N
CD4 " T 4 AN miR23a miR214 XIS 5CRE & MR AH 56 miRNA [ ik, 468 /MR CD4™ T 4l 4y
WHNIMARRGRE 7, Hoh CD4™ T AUHI SN IMA S 5 S0 B MR A DG i B4R 4L T T g,

[ X&i7] CD4* T AU ShA ;40 55 285 ;miRNA

[ FESZES] R-33 [TER#RIZED] A [XEHS]1671-7856(2017) 10-0060-05

doi: 10.3969. j. issn. 1671 —=7856. 2017. 10. 012

Isolation and identification of exosomes of CD4 " T cells in mice

ZHANG Wei-xin, ZENG Zhong”
( Organ Transplantation Center,The First Affiliated Hospital of Kunming Medical University, Kunming 650000 ,China)

[ Abstract ]

exosomes to participate in the inflammation and immune response process. Methods Spleen samples were taken from

Objective To explore whether CD4* T cells in mice can secrete exosomes and the possibility of

mice, and CD4 *T cells were isolated from the spleen tissue using magnetic bead separation method. Exosomes of CD4" T

cells were extracted from the supernatant and observed under transmission electron microscope. PCR assay was used to

detect the expression of miR-23a and miR214. Results

expression of miR23a and miR-214 were detected by PCR assay. Conclusions

Exosomes were observed under elecron microscope, and the

CD4" T cells in mice can secrete

exosomes , which offer possibility to participate in the inflammation and immune response.

[ Key words] CD4*T cells; Exosome; Isolation; Identication; MiRNA
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Lialll 7 VT
1.3.4  CD4" T 40 g M A $H

P4 IR 1600 /min 2.0 8 min J552E |
YW, PG LT A9 RMPIL640 B 97 3L 5% CD4 " T ik
ELZ A 15 2 x 107 AN/ mlL, 15 24 FLAR Jds Fati
BFLAIA 1 mL BRIP4 A9 CD4 " T ke 40 A, & T 40
TR FEAF LR AL FE 20 48 h J5 WS 2 mL 4 R
FIH T 4°CTF 4200 v/min 550> 10 min Z2[5% 40 A1
YRR R, FeR 2 mL b3 MR B A T IR AP
B9 exosome FEUE , IEIR 21T 4°C H & 30
min, 7] UL 3% 5545 v BB Ay 2, A P Y
exosome J= BT 1.5 mL & B 0% 9000 /min
B0 3 min 5 FF B T L2 MK ZE BRI
exosome JZFE 23] 0. 5 mL fE B0 9000 /min
B3 min FHREER LZAKERE TR
exosome )22, $4 4 AT FF BT 5 min J5 A 80 pL
PBS S i 2 it B O I RS WA R U AT I
TEACFRR IR b Bk B85 10 min ff exosome 2 5
TETE 45T 9000 1/min 250 5 min, 5% W
St ) R A2k DB AT KA 4200 o/ min B0
5 min, AR BB ARRD A exosome 2K,

1.3.5 CD4* T 4 fgs st v s g

TET 150 Parafilm i 3% 10 pL exosome B ,
Ht— 5K exosome 75T HL 5% 40 A iR & rh R AR A EM
W47 HA J2 ) R I A exosome 8% 36 1 11 HiAE
TP TP 10 min . FBR T4 EM R (352
FR ) e BT VRS v i vk 30 s J5 PR T UE
—WK, THERE DL % 10 ul A9 EM IR,
% EM W EJZHE ) 2 EM & WP E 10 min
J& R EM N 2 PEZ v i s vE 30 s IF R ER
BUE—IK, 75 EM MR - R Z e L), =
TR0, K EM W BT A B T gL,
1.3.6  PCR HAKE AR M miRNA HIFRIA

FIH PCR $ KA miR-23a . miR214 X 4 4>
JAE KRR AT miRNA HAE /NG CD4 ™ T 40 i 4
WMATRYRIL, (LK)
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&1 51W51%
Tab.1 List of primers

519

Primers

FF31

Sequences

mmu-miR-R
mmu-miR-23a-3p F
mmu-miR-23a-3p RT
mmu-miR-23a-5p F
mmu-miR-23a-5p RT
mmu-miR-214-5p F
mmu-mi R-214-5p RT
mmu-miR-214-3p F
mmu-mi R-214-3 p RT

ATCCAGTGCAGGGTCCGA GG

CGG CGA TCA CAT TGC CAG GG
GTCGTATCCAGTGCAGG GTCCG AGGTATTCGCACT GGATA CGA CG GAAAT

GCA TGG GGT TCC TGG GGA TG

GTCGTATCCAGT GCAGGGTCCGAGGTATTCGCACTGGA TACGACAAATCC
CGA TAC GTG CCT GTC TAC ACT TG
GTCGTATCCAGTGCAGGGTCCGA GGTATTCGCA CTGGATACGA CGCACAG
CGG CAC AGC AGG CAC AGA CA
GTCGTATCCAGTGCAGGGT CCGAGG TATT CGCACTGG ATACGACACTGCC

2 HR

2.1 CD4* T 4 FEt& il

A /INESU G 200 F v )P B 3 38 Y O 1 3 S
RAGHY CD4* T HMILEE R (90.1 £5.8) % A LI
TIRgL s (WK 1),

1 1w
COAFITC-A

1w w'
; COIFMC-A
Tube: 20160323-2

Populalion #Evenls %Paren! %Tolal
W 2 Evenis 20172 wEE 1000
Wcon 20,022 933 993
Wco3 19,342 956 659
Wcos 17,222 830  85¢

1 CD4" T 4iffaal BERG 45
Fig.1 CD4"T cells purity test results

2.2 CD4" T ¢l Rasb ik B EB S X0 22

4 CD4 " T 4iiffd 22 L dkad P15 3t 432 S54tifb
e FIE W h A A WA FE S B E R AR B /N R
CD4 " T i &h Wb i 2B sl [B0E | R /NAS—
BEARZIAE 80 nm ZoA7, AT ULAT U fub ) FRE: 2544 I
N AR L2 B B (T 2)
2.3 % A PCR A& 4$FE miRNA HIFK %

FIH PCR H AR BE & 2 40 & ' miR-23a .,
miR-214 3X 2 > miRNA Ay £k, 76 %30 PCR H ik
HFEZ) 100 bp 4b,5 HESLERH BRA&AT B T2k
ANV IGTE 7/t 2% Ny AN 25 i S N NG 2R S =
R — S — Y 55l (UL 3) o 1M 7E Real Time
PCR W4k bl A5 — 0 Ui IBR T B 4%
miRNA FMA] GEAETE A ™= ), (HRAS 5250 R HT Y

B2 FESEE T IERIN CD4* T 4IARSNBA
Fig.2 CD4*T cell exosomes observed under TEM

Tk ORI, R AR X B, A
FAERAT BES 1) — 4K, TR, T PRI 2k — 3% 45
REARY G, (UL 4)

2000 marker |

(]
"~
s
L

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

e (1) 4 514 mmu-miR23 3p-F/mmu-miR-R 41; (2) N3
mmu -miR-23 -5p-F/mmu-mi R-R 4 (3) K514 mmu-miR-214 -5p-F/
mmu-miR-R 21; (4) A5 % mmu-miR-214 3p-F/mmu-miR-R 41 ;
(5)ANZ UeF/U6-R 4,
3 %l PCR 45
Note. (1) Primer mmu-miR-23-3p-F/mmu-miR-R group ; (2 ) Primer
mmu -miR-23 -5p-F/mmu-mi R-R group; (3 ) Primer mmu-mi R-214-5 p-
F/mmu-miR-R group; ( 4) Primer mmu-miR-214-3 p-F/mmu-miR-R
group; (5) Intemal reference U6-F/U6-R group.
Fig.3 Ordinary PCR elecdrophoresis results
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3 i

AN UM SR A0 L PN 1 2 A R Ak
J B B AN —Fh BRI By 2 45 R e, B
)30 ~ 150 nm, )77 AFAEF 4P W 4 i
W PR MR GE LR N A IR B, B
mRNA \miRNA |siRNA % ZFh it (5 P> o shil
TRBEA URE i A SRS S, o] DLl Z R A 5 B
BEORE AR AR 7 Ok it A B4 HE , B T L
A YE VERR BT R R A, BT DA )3z Ak
2 A% 325 st A5 {5 BLE T & $5 45 B A 24 D) g
AT W 240 240 A 24 PR 50, 2 T A 5 0 1Y)
KRR K BN T T 1) RNA BESE R
Ry FNAA K RNA (exosome shuttle RNA | esRNA)
O 44 W98 K3 EsRNA 147 AHX B2 Ae 2, REAE
— B AR JE AR ARG M miRNA AKOF-, L,
esRNA $l A 1F Jy 53 12 W b F1 8 1] 4 97 09 0
J1) L FERNE AR 7 T esRNA A 35175 5 B 983 40 Jfd
(R AR ZE P LA R AR 5 b S 200 Bt S0 Py i1

ALK ZAESE T /R CD4 T 41 43 W64 41
WA BERS K5I 3] miR-23a .miR-214 iX 2 /> miRNA
)ik . X T miRNA-23a, A ST IE 2 5 %5
RRES LA BRI S i ad FE g Lo sl
WFFE T IR I & S35 13 1 miRNA Rk 5 &
P, 2 RIIFR B ML miR-23a (193K B B4 5
WA T FWE I R, 16 258 R B3 H T iR 41
1) miR-23a (A M TERE " $ER T miR-
23a A AT RE 5 9 0E N 1Y KA DL ROR TR K,
miRNA-23a 7N AHOC 5T, © A W9 7R H 5
AR E R IRBEAEIEHBEIIN R, H— i
HEUR IR ER, 25 & Z M@ iE ) & £ R R
AR, W AR ABL, miR-23a AERS FLIE M

] G AL R 7 1 BB R ek i I B A8 12
S5n A M AR K DA AR 2B A% B e . IR IR
5T UL ] miR-23a 7E45 i thiy Rk B, O B
B 165 PAC 20300 AT b L2 93 R B8 1) 388 o s o
HAT TRE B0 B 266 M 1 A DL e 45 B i e 1 3R
T B 1 B A 2 bR AR X T miR-
214 3T JUAFEIAFSE & B0 & B, miR-214 16 2 R 4%
i a8 A S A (B A R R b i 2R R 1
DLENAS AR A — e i g e et A 2
# Zhang ' AWFSE & I, miR-214 7 [ I 98 vh 5
Pl Bk, FURB S0 0F JBE JR i 20 L) 26 A7 I R B AIX
ife 2 Xk PUAL S AORUE M, 84T Yang 20N
5T LB miR-214 0] DL ek O 559840 i 19 4735 | OF
NS AP XS A7 25 9 M0 0 S50k 1, i 5 A —
Be2 2 IE . miR-214 78 R b ) 28, np 5%
SR 1E B S0 40 R Hela DL K Caski 20 o,
TFAM R B BT, 0 miR-214 3% 8
SEEV IR R B T A X R A i 1 A
miR-214 A5, fE 0% W 5 5040 il By 2900 400 it i 4
B K AR JEL S A e, 1 — 25 0 B9 B R TRAM 2
miR-214 FFEIER Z — 1 H miR 214 7] DL i
fIC TFAM 93 355k 35 31 SR b 98 & Je | 5 348 Jin ‘e 43
SN N A7 250 B R FLE T

CD4 * T 4 AN DIRE fh— iy — R0, & e —
BEDIRESE 2% 0 40 B A, LA S0 B 4 B 3 S g
A AW AR, HOAS R BY 40 74 T
A, 38R DA Bl NK 20 B3 B R i | 2238
AHEAMKIT CD8* T 41 ik g 2051, EAEbL
TR IR 2 e v oA 5 R X FE BB B
FENG PRBFFE | A 24 A 500 i i CD4 " T 41
Ji, BT LA RS0 1k Rl 1 a9 i S e R 4 4 3
Yk st

S Denvative

5 8338588 3.8

WA Fluorescence [ntensity

RARRENRRARR

HRFE AT Relative Muocescence ut

iz

(A IBEfINZR; (B) 2L (C) I ifgihk,
B4 Real Time PCR 455
Note. (A) Melting curve; ( B) Fluorescence curve; (C) Amplification curve.

Fig.4 Real-time PCR resulis
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ARSLEGE ZUESE T CD4* T 4 LB 43 4h
WA BE T, ELE 4 0 i A0 s A HRS T 3 miR-
23a miR-214 | 3% WA 50 558 K b 98 AH 5 1) miRNA (1)
F3k, MitA 1A CD4 T 4IHE YD) Rt 900 S JRiAH
KA CD4 T AR AERRA T g2 S Fided AH G 1 1)
AEMSA %5 miR-23a .miR-214 19Z 57 (E1550 47 2%
AWFFE . ARS8 CDA'T 4l AN A S 5 CD4™ T
PR AT 5 R B g o B AR L T AT B, OF A
CD4 " T 42— HEDIRE BN 52 200 40 M A, L5300
() AN RIS 5 S 2 ZZRE 1, L T ) miRNA 25
TE AR X miRNA 75 ek #E0E e EREE
RAEE R IRATR IBR B35 4 X043 ) KF#EA]
RARR,

B2 A WA A BT 5 T S AR TH AL T By
Bt X ANIAMA B B9 IR A A 1 22 I IRIME X T A0
TR RAEVEF YRR BLE], B — 2R . IS
B R B 1) & J LA e A AT A b A AU H 25
R AN AR T2 B = A B S AT T AR OT
iz B X IIEYT Th A

SE Lk

[ 1] xHer, RUIAE, 2T, bl 40 R U5 1Y) S Ik 55 St i
TR BACST [ D] W E A 50T WA, 2014,
30(06):526 —532.

[ 2] Pan BT, Teng K, Wu C, et al. Electon microscopic evidence
for externalization of the transferrin receptor in vesicular form in
sheep reticulocytes [J]. J Cell Biol, 1985,101(3):942 -948.

[ 3] Bang C, Thum T. Exosomes:new players in cell-cell communica-
tion [J]. Int J Biochem Cell Biol, 2012 Nov;44 (11) ;2060
-2064.

[ 4] /%, A, T4 SMNBRMBIZ IR A4 a1k,
2013, 33.438 -442

[ 5] Rodriguez M, Silva J, Lépez-Alfonso A , et al. Different exosome
cargo from plasma / bronchoalveolar lavage in non-small-cell lung
cancer [ J]. Genes Chromosomes Cancer, 2014, 53 (9) 713
-724.

[ 6] ki, sk, T T, SMBERHAEMRLIT iy 2 X[J].
ARG, 2014, 45:372 - 378.

[ 7] Record M, Carayon K, Poiot M, et al. Exosomes as new vesic-

ular lipid transporters involved in cell-cell communication and

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

various pathophysiologies [ J]. Biochim Biophys Acta, 2014,
Jan;1841(1) :108 - 120.

Siidhof TC, Rothman JE Membrane fusion: grappling with
SNARE and SM proteins [ J]. Science. 2009 Jan 23; 323
(5913 ) :474 - 477

Pollard JW. Macrophages define the invasive microenvironment in
breast cancer [ J]. J Leukoc Biol. 2008 Sep;84(3) :623 — 630.
Li LM, HuZB, Zhou ZX, et al. Serum microRN A profiles serve
as novel biomartkers for HBV infection and diagnosis of HBV-pos-
itive hepatocarcinoma [ J]. Cancer Res. 2010 Dec 1;70(23) .
9798 — R07.

Lee YH1 , Na HS, Jeong SY, et al. Comparison of inflammatory
mictoR NA expression in healthy and periodontitis tisues [ J].
Biocell. 2011 Aug;35(2) :43 —49.

Xie YF, Shu R, Jiang SY, et al. Comparison of microRNA pro-
files of human periodontal diseased and healthy gingival tissues
[J]. Int J Oral Sci. 2011 Jul;3(3):125 - 134.

JRMS. miR-23 a il 1 #L ) MTSS1 {2 #ELS a2 2256 7 eI
R X [D]. iBH . mfERA, 2011.

JEIEMS, XIS, XI5, miR-23a X ALS i SW480 41
AKIGFHAE R[], B, 2011, 24(9) :6088.

Zhang XJ, Ye H, Zeng CW, et al. Dysregulation of miR-15a
and miR-214 in human pancreatic cancer [ J]. J Hematol Oncol.
2010 Nov 24;3:46. doi: 10. 1186/1756 — 8722 -3 - 46.

Yang H, Kong W, He L, Zhao JJ, MicroRNA expresson profi-
ling in human ovarian cancer; miR-214 induces cell survival and
cisplatin resistance by targeting PTEN [ J]. Cancer Res. 2008
Jan 15;68(2):425 -433.

Wen Z, LeiZ, Jin-An M, et al. The inhibitory role of miR-214
in cervical cancer cells through directly targeting mitochondrial
transcription factor A (TFAM) [J]. Eur J Gynaecol Oncol.
2014335 (6) :676 —682.

PVETE, HOCE, F 1. CD4 T bR iR BeR 53T dE R
(J]. TS M A4, 2010, 18(2) 1544 - 548.
Perez-Diez A, Joncker NT, Choi K, et al. CD4 cells can be
more efficient at tumor rejection than CD8 cells [J]. Blood,
2007, Jun 15;109( 12) :5346 — 5354

Greenberg PD, Kern DE, Cheever MA. Therapy of disseminated
murine leukemia with cyclophosphamide and immune Lyt-1* ,2-
T cells. Tumor eradication does not require patticipation of cyto-
toxic T cells [ J]. J Exp Med, 1985, May 1;161(5):1122
- 1134.

(WFEEH) 2017 -02 - 28



2017 4£10 H i E L E R October, 2017
%2748 10 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 27 No. 10

_(51\‘%-\\‘%-\\‘f-\‘f-\x9

§ W IRE §

Crarmememend

J AR 2014 ~2016 4F 18 9 A K B EE LA
-5 A
xmW,E #,EEE,FHY, R EJMR KR
O RS ST, |8 S ST 25 T 510663)

[#Z] B8 Kkl GB 14922, 2 hRifiErh SPF Zah i i ER , X 2014 ~ 2016 4R A& A =i n] a7 (1) 2 3
AR B A TG FED AR WO, 43 Hr M e sh P i & SPF iR il 4k, ik BiH Uik A 6 RAfL
9 HEIR Ay 167 HE-EYH A 155 HEEBIKR MGG FEAS R ELISA J5 75400 GB 14922. 2 FRifE#aE 1Y SPF 443
YIHERR AR TR iR, 8 SRIBIEREE (RADV) 5o BHEESR 85. 4% (134/157) ,10 HAEGRsh#) Bk B, %
T (RRV) FIPER 42. 5% (71/167) il G0 RE (SV) 45 0T 1k, K BRIP I 9105 25 IR (REO-3) B 1%
52.9% (82/155) JKE/NEIN 2 i 5E (PYM) FIHE 3 20% (31/155) il &5 635 (SV) F1 ik TV 40 Bt ik 4% Pk 95 75
(LCMV)FENBAYE, 438 M P AR B SR 2 [ AR ZR | {0 SPF SR shy i i ZsRHE BRAYHR JFS YR
1o, 2 R IE B8 AR AT AR A5 L SPF Ui R 1 3

[ X8BiR]  SES; % KR T s DU R
[HESHES]) R33 [ XEFIESB) A [XEHS)1671-7856(2017) 10-0065-04
doi: 10.3969. j. issn. 1671 —=7856. 2017. 10. 013

Surveillance and analysis of virus antibodies in conventional rabbits and
guinea pigs in Guangdong Province during 2014-2016

WU Rui-ke, WANG Jing, PAN Jin-chun, LI Xiu-zhen, Chen Mei-ling, HUANG Shu-wu, MIN Fan-gui *
( Guangdong Laboratory Animals Monitoring Institute, Guangdong Provincial Key Laboratory of Laboratory Animals,
Guangzhou 510663 ,China)

[ Abstract]  Objective To analyze the possibilities of screening SPF rabbits and guinea pigs from conventional
animals, viral antibodies of the conventional rabbits and guinea pigs bred by licensed companies in Guangdong province
during 2014 —2016 were determined according to the standard of SPF animals in GB14922. 2. Methods Nine batches of
167 rabbit sera and 155 guinea pig sera were sampled from 6 companies. Serum antibodies to vimus were detemined by
ELISA accoding to GB14922. 2. Results Positivity of antibody to rabbit hemorthagic disease virus (RHDV) was 82.2%
(129/157) for the vaccinated rabbits, and negative result were obtained for unvaccinated rabbits. Positive rate of rabbit
rotavirus (RRV) was 42.5% (71/167). No positive antibody responses to Sendai virus were detected out in al rabbits.
The positive rates of guinea pig reovirus type III (REO-3) and pneumonia virus of mice ( PVM) were 52.9% (82/155)and
20% (31/155) respectively. Antibody responses to Sendai virus (SV) and lymphocytic choromeningitis vimus (LCMV )

were negative in all guinea pigs. Condusions Although the conventional rabbits and guinea pigs could meet the national

[E&TE ] EEZRHEE TR H (2015BAI07B01 ) ; [ RARHEHRITHH (2015 A030302028) ,
[MEZE® ] RIm 0] (1984 - ) Lo AR BFE 051 LS sh W i E Y% E-mail: 359295772 @ qq. com
[BITEE ] KL (1980.2 - ), 5B Wi+, RIARSE 52, A58 0 1a) . SEIR I 5 U8 R 24 F 9T . E-mail ; minfangui@ aliyun. com
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standard, higher infection rates of virus excluded that SPF animals emerged in conventional animals, indicating that

selection of SPF animals from conventional colonies is impracticable.

[ Key words] Conventional animals ; Rabbits ; Guinea pigs; Virus; Antibody detection

BRI B T P 8 R B AR
BE SR sh 1z ] A YR S ST IR 24
o oy A Sk, B A R 27 B 5 R 24 A 0 R 1Y 42
1T TR SPE 4 A ALK B FH 3 8 8 m, (H
PRI A2 1) T8 v ) A P R T AR, VT 0 M SPF 2
e AR B A ZRAS Tz T, BRI, A7 LA 2 AR
AR T o N RIATIR 7 M & RO E ke
MR K B (rabbit rotavirus, RRV) A4 H Il iE 5 25
( rabbit hemorrhagic disease virus, RHDV) JE 4L K 45
w2 R EX sh A T AR, B TR
o R TIA TR A D R DG Tt 2 vk L ARk
2% ki R 5 B ( lymphocytic choriomeningitis virus ,
LCMV ) S5 R LA e K g a5 =

H T3 30 2% A R A BRUAE 7 B 1 A A5 Jo 4
il H A PR, 5 2 sh By IRl EE L, iz %
3 9 W HIERR B U D TR a3 SR AP BUR LR
Yy AT RE B R Bl W) ) o R K Bl ) S 0 4 SR A v
BRPERE S 1E . AR OFFEMR IR E KR ifE GB 14922.2
HUSE(Y SPF 2 Sy Bkt ZHR %2014 ~2016 4FEA
LG S 7B oty A 7% 5 3 2 A I BRI AR AR AT A T
3 PR S A 0, PR TE 3 2% Bl W A A4 i A
SPF Wi Al A1, LU O 52 56 2l i A 7 A B
it AR SE58 S ARAE T (18) TTHRHE S |

1 ##Fn7T %

L1 mEFHE&H

2014 ~2016 4, BiHIEERR A AR E N 6 K
SEE B A AL (4 ) SOl A BLC.D E \F HL
1) 19 9 HEWK 167 1334 38 A 1 155 17325300 ZK B
ML , AU N 5 ~ 25 4, R =
Z KR EELL FMMU Hartley 25 (AL SR 3, 9T
A =K, e 8 H S F ek B o e sl iR
I, AR B CE R, 4355 138 , - 80CAR AT,
1.2 FERAFIFNE

ELISA 17 £33 T 35 [ XpressBio 24 H, I H
IRMNPE LA R AT BR 2w, AR ORI P Bl 4
B A 20 ELISA 380570 4031 0« F Y I RS 75
( RHDV) ELISA {7 (#t 5 K7057) | S bt R i 55
(RRV) ELISA 5 (5. K6951) . Al &5 9% 7
(SV)ELISA I (#£5: K6970) , K Btk L 40 fifd ik

25 KA R EE ( LCMV) ELISA 5] (41t 5 : K6948) |
JA B/ INGUIT 48 S 25 ( PVM ) ELISA 2877 (65 . K47 ) |
RE 7R T ( REO-3) ELISA X7 (45 . K6617) |
JEEAL ARG ER SV ) ELISA 1857415 .K7008) .

fiiFR {4 Thermo Multiskan Fe ; P& B AL A 1A
BIO-RAD1575 Fitm Beti ML ; TE IR BE 5246 o0 1 i BR i
PYX-DHS F@7K = H B A .
1.3 ZEWHE
1.3.1 faimiH

s A M5 H £ RRV  RHDV Fl Al 5 9% 5%
(Sendai virus, SV) . FKEEE KU 35 5 (145 1% K
5% 111 ( Reovirus type 111, REO-3) /)N BT 48 975 75
(Pneumonia virus of mice, PVM) SV #l LCMV
1.3.2 a7k

MR ELISA i 7)€ U B A5 AT HuiR A il . A
AR A0 B4 H5 LA T AB IR UEA TR I 2 1 3 AR 1
50 FRE, ) ELISA flFL AR R RE 5 FLAS i 100
WL s B 9 A AR R0 BA 14 | BE P o B BRI L PH A X
FEORFRRE ) , 37°CIEH 45 min J5 ¥EbR 5 ¥k, 40 THFL
B B LN 100w BfbR — 40 ,37°CIF & 45 min 5%k
M 5 kAR i 8 = T E 30 min g L
58 5E 7 RV Bl (G2 A, 1 308 KR 405 nm

SRS E Oy vk REAS (B IR ) OD (. = 45 1L
OD fi -JE ¢ 5L OD fH ; FHM: X OD {E=0. 600, ]
HXT R OD fH < 0. 250 , W 56 Wi 57 s FEAS OD fH =
0. 300 | K BAYE ,FEAS OD fH < 0. 300 1 A B
1.4 Sit=ZEFHiE

AR 5 i 1 O 2 AR ERGL 55 L, 43 i TSR B A4 BH
PER TR g2 R R ARG R B B R BT
PRBAE R AR B 5 R R A0 E 43 B S e R
R IR AR T ARG I 25 SR Sy B S AR
PR AR E ) L FE B B YR R AR 120 1 FH
PEA A 5 R CRAEE B B E A L T B AR IR R
R X2 BE A T I SR
2 #R
2.1 EBEFHRENLEFR

AP G5 R 0L F 1, X TR, B Fhn
HERX RHDV M50 e, o] DL G %, TR s
Bk E BA07 2016 A ST S A1, H Al B A7 45 Fh A B
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(B BEXHE AT T 92, S o BER Ui FHAE R 378
70% L) 1,3 AF ) BAKRFE P N 85. 4% (134/157)
K ARPE WS BT A8 AR

SPF 25 7 HEBR 1Y 2 Fh 8 RRV 1SV, BR

F1 2014 ~2016 0 R LE
Tab.1 Test results of conventional rabbits in 2014 -2016

PO BH 3R (B R AR AR SR

E B RKLH RRV A, Hifih 5 K32 K s #4745
RRV,3 A SRR R K 42. 5% (71/167) 3 %F T
SV, 3 453k r 7 i AR R

${M' KA Positive rates( positive number/total mumber)
Companies ltems S
2014 2015 2016 A1t Total

RHDV = 85% (17/20) 85% (17/20) 81.8%(18/22) 83.9% (52/62)

A RRV 55% (11/20) 5% (1/20) 40.9% (9/22) 33.9% (21/62)
SV 0% (0/20) 0% (0/20) 0% (0/22) 0% (0/62)

RHDV = 85% (17/20) 100 % (25/25) 93.3% (42/45)

B RRV 65% (13/20) 92%/(23/25) 80% (36/45)
SV 0% (0/20) 0% (0/25) 0% (0/45)

RHDV = 85% (17/20) 85% (17/20)

C RRV 20% (4/20) 20% (4/20)
SV 0% (0/20) 0% (0/20)

RHDV = 72% (18/25) 72% (18/25)

D RRV 20% (5/25) 20% (5/25)
SV 0% (0/25) 0% (0/25)

RHDV# 0% (0/10) 0% (0/10)

E RRV 0% (0/10) 0% (0/10)
SV 0% (0/10) 0% (0/10)

RHDV = 100% (5/5) 100% (5/5)

F RRV 100% (5/5) 100% (5/5)
SV 0% (0/5) 0% (0/5)

T = FRBW OB #R SRSBE

Note. * ,indicates that animals have been vaccinated; #,indicates that animals are not vaccinated.

T2 2014 ~2016 430 K UG 25 1

Tab.2 Test results of conventional guinea pigs in 2014 —2016

B BH 3 B AR AR S8

${M. K H Positi ve rates(positive number / total number)
Companies Items
2014 2015 2016 A3 Total

PVM 0% (0/20) 53.3% (8/15) 4.6% (1/2) 15.8% (9/57)

A REO-3 75% (15/20) 80% (12/15) 59.1% (13/2) 70.2% (40/57)
SV 0% (0/20) 0% (0/15) 0% (0/2) 0% (0/57)

LCMV 0% (020) 0% (0/15) 0% (0/2) 0% (0/57)

PVM 80% (16/20) 0% (0/25) 35. 6% (16./45)

REO-3 85% (17/20) 4% (1/25) 40% ( 18/45)

B SV 0% (0/20) 0% (0/25) 0% (0/45)
LCMV 0% (0/20) 0% (0/25) 0% (0/45)

PVM 0% (0/20) 0% (0/20)

REO-3 45% (9/20) 45% (920

¢ sV 0% (0/20) 0% (0,20)
LCMV 0% (0/20) 0% (0/20)

PVM 0% (0/13) 0% (0/13)

REO-3 0% (0/13) 0% (0/13)

b sV 0% (0/13) 0% (0/13)
LCMV 0% (0/13) 0% (0/13)

PVM 33.3% (5/15) 33.3% (5/15)

REO-3 6.7% (10/15) 66.7% (10/15)

£ sv 0% (0/15) 0% (0/15)
LCMV 0% (0/15) 0% (0/15)

PVM 20% (1/5) 20% (1/5)

REO-3 100% (5/5) 100% (5/5)

¥ sV 0% (0/5) 0% (0/5)
LCMV 0% (0/5) 0% (0/5)




68 P AR 235 2017 4F 10 4527 #4510 8] Chin J Comp Med, October 2017 ,Vol. 27. No. 10

2.2 EBERZHRANER

S K BRAGE 45 R Le 2 ., X K
S, FE Zbr i X LMV 5B e | BEoR A L3 4F
K T S BRVRE ARG 2 SR8 A B
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T I LR EHERR REO-3 F1 PVM, 3 4Rk, i f i
K O3 P34 & K 3 SV, {H PVM I Reo-3 114 PH
PRI R PVM SRR 2 20% (31/155)
Reo-3 [ S 4K I8 8 52. 9% (82/155)

3 it
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AR A 25k il e RHDV BRI
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R I EE PR SV

WL KL AR LCMV 396 2 il 2 sh

Jrim BR , [RIE, BT A s P Ak SV, B SV
YU ARAR, o7 LUE o B8 S B RZOR IR, SR,
SPF 2% JIKER ZE SR HEBR A9 2 % 2 Reo-3 M1 PVM [
TR R v | W L T A A M 2 K SRR A O
i e SPF 2 i SR (1 sh 4 AT PRI, it = 3k A5
15 /2 SPF 25 it 2R K BT 2™ 48 M I SPF 23
WA PP EE IR T R E

25 R G5 AR b DX A A X 3 2% K
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FIRESEAT AR R
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Microbiological and parasitological investigation of experimental
minipigs in Guangdong province

HUANG Shu-wu'?, MIN Fan-gui'?, WU Rui-ke'? , CHEN Mei-ling'*, WANG Xi-long'?* , PAN Jin-chun'**
(1. Guangdong Laboratory Animals Monitoring Institute, Guangzhou 510663 ,China; 2. Guangdong Provincial Key
Laboratory of Laboratory Animals, Guangzhou 510663 )

[ Abstract]  Objective To conduct a microbiological and parasitological investigation of experimental minipigs in
Guangdong province. Methods Four major experimental minipig production units in Guangdong province were included in
this investigation. Samples were taken from a total of 154 pigs of 4 brreds, i.e. , Bama minipigs, Juema minipigs, Tibet
minipigs and Wuzhishan minipigs. Pig fur, scales, serum, rectal swabs and feces samples were collected for detection of 20
pathogens. The data were analyzed and compared among the production units and breeds. Results Mixed infections were
detected in all the four institutions. The infection mtes of 7 pathogens were rather high: Streptococcus suis type 2

(50.7% ) , Actinobacillus pleuropneumoniae (40. 3% ), Mycoplasma hyopneumoniae (100% ) , Japanese encephalitis virus
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(41.3% ) , porcine circovirus type 2 (74.8% ), porcine transmissible gastroenteritis virus (73. 8% ) ,gastroenteritis virus

(44.7% ) . Porcine parvovirus (26.0% ) , pseudorabies virus (15. 6% ) and intestinal worms (3. 2% ) were also detected

in some animals. The immune qualified rates of classical swine fever virus (62.8% ) and foot-and-mouth disease virus

(35.8% ) were rather low. The immune qualified rate of pseudorabies virus was as high as 98.4% . Besides, Salmonella,

Brucella, swine dysentery snake like spirochetes, dermatophytes, influenza virus. Toxoplasma gondii, ectoparasites, and

coccidia were not detected. Condusions The results of this investigation indicate that epidemiological quality control of

pathogens in experimental minipigs and efforts to establish high grade minipig population in Guangdong province remain to

be strengthened. Our study also provides a basis for revision of local and even national standards for experimental minipigs.

[ Key words] Experimental minipigs; Pathogenic bacteria; Vims; Pamsite; Investigation
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(bama minipig, BMP ) | B Bk /)N U4 ( Juema minipig,
JMP) P45 /N U5 ( Tibet minipig, XZP) F1 1035 111 7)N
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Tab.1 The number and quantity of experimental minipigs for different production units

AR A Hfi B 4y C Hf; D HAf A1t
Strains Unit A Unit B Unit C Unit D Total
BMP 10 20 20 50
MP 24 24
XZP 20 20 40
WZSP 20 20 40

N
ait 30 64 40 20 154
Total

bR e M BRI 0T DNA k40550, 300

IR BRE (A¢ 5 PCR AN 350 & W 1 T N B 4 A
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Tab.2 Pathogenic infections of experimental minipigs in four production units

BEM: 2R /% ( PEAEEUE/FEAS E ) Positi ve rate ( Positive numbers / total sample )

o PETTOS
Pathogers BTk Methods 4 ap iy B g C Dl it
Unit A Unit B Unit C Unit D Total
NOSE et A ]
(,//”EE SRk 0.0(0/30) 0.0(0/64) 0.0(0/40) 0.0(0/20) 0.0(0/154)
Salmonella spp. Culture method
IR R B IR
it K ﬁtg&%%ﬁ.ﬁ% 0.0(0/30) 0.0(0/64) 0.0(0/40) 0.0(0/20) 0.0(0/154)
Brucdla Tube agglutination test
Bk 2 %
%ﬁ%}i 27 . ELISA 26.9(7/26) 57.8(37/64) 57.5(23/40) 45.0(9/20) 50.7(76/150)
Streptococcus suis type 2
¥ AT T AT B APP ELISA 16.0(4/25) 23.4(15/64)  87.5(35/40)  30.0(6/20) 40.3(60/149)
Jifi 98 32 I
TSR ELISA 100. 0(56/56) 100. 0(20/20)  100.0(76/76)
Mycoplasma spp.
FERTER IR SRR (A Bk
Serpulina hyodysenteriae Microscopy .PCR 0.0(0/30) 0.0(0/64) 0.0(0/40) 0.0(0/20) 0.0(0/154)
RIS He
E’Lﬂiﬁﬁﬁ tIA . HIRL 0.0(0/30) 0.0(0/64) 0.0(0740) 0.0(0/20) 0.0(0/154)
Pathogenic demmal fungi Culture method
IR T « CSFV ELISA 50.0(15/30) 68. 8(44/64) 62.8(59/94)
IR TE CSFV ELISA 0.0(0740) 0.0(0/20) 0.0(0/60 )
T BEPER T + FMDV ELISA 6.7(2/30) 46.9(30/64) 40.0(16/40) 35.8(48/134)
H B FMDV ELISA 0.0(0/20) 0.0(0/20)
LHEIRIFRTE JEV ELISA 34.6(9/2) 37.5(24/64) 60.0(24/40) 25.0(5/20) 41.3(62/150)
T RREE 2 # PCV2 ELISA 44.4(12/27) 68.8(44/64)  100.0(40/40) 85.0(17/20) 74.8( 113/151)
Y4/ VR FE PPV ELISA 0.0(0/26) 45.3(29/64) 25.0(10740) 0.0(0/20) 26.0(39/150)
AT RIGIRTE * PRV ELISA 98.4(63/64) 98.4(63/64)
AT RIEIRTE PRV ELISA 10.0(3/30) 7.5(3/40) 40.0(8/20) 15.6(14/90)
FAE Y E I R EE TGEV ELISA 67.2(43/64) 95.0(1920) 73.8(62/84)
3 50 W 2% A fE
ﬁi?( S SR ELISA 23.3(7/30) 68.3(41/60) 5.0(2/40) 85.0(1720) 44.7(67/150)
#: PRRSV
TR (HL ) STV ELISA 0.0(0/30) 0.0(0/64) 0.0(0740) 0.0(0/20) 0.0(0/154)
5JEH Toxoplasma HA 0.0(0/30) 0.0(0/64) 0.0(0740) 0.0(0/20) 0.0(0/154)
N E
RIR A . K Microscopy 0.0(0/30) 0.0(0/64) 0.0(0740) 0.0(0/20) 0.0(0/154)
External parasites
FEAHRR 1 -
o R Microscopy 0.0(0/30) 0.0(0/64) 0.0(0/40) 0.0(0/20) 0.0(0/154)
Fecal coccidia
e
A4 Bk Microscopy 3.3(1/30) 4.7(3/64) 0.0(0740) 5.0(1/20) 3.2(5/154)

Intestinal helminth

VEL WA RHR R R AR

®

Note.

,indicats qualified rate of an immunized population.
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Tab.3 Pathogenic infection in different strains of experimental minipigs

FAPE R /% (BAMESCE/FEAR B ) Positive rate ( Positi ve numbers / total sample )

5 Pathogens

BMP JMPp WZSP XZP
VP ITIRE Salmonella spp. 0.0(0/50) 0.0(0/24) 0.0(0/40) 0.0(0/40)
i IR Brucella 0.0(0/50) 0.0(0/24) 0.0(0/40) 0.0(0/40)
FAEERE 2 AU Streplowccus suis type 2 50.0(23/46) 66.7(16/24) 52.5(21/40) 40.0(16/40)
T LA 98 TCZR AT T/ APP 48.9(22/45) 37.5(9.24) 2.5(9/40) 50. 0(20/40)
K98 37 JEUAR My coplasma spp. 100. 0( 12/12) 100. 0(24/24) 100. 0 (40/40)
FERTEMEREIEHEIR Sepulina hyodysenteriae 0.0(0/%0) 0.0(0/24) 0.0(0/40) 0.0(0/40)
S PRI BB Pathogenic dermal fung 0.0(0/50) 0.0(0/24) 0.0(0/40) 0.0(0/40)
IR« CSFV 90. 0(27/30) 54.2(13./24) 55.0(11/20) 40.0(8/20)
W IR B CSFV 0.0(0/20) 0.0(0/20) 0.0(0/20)
B AERTE = FMDV 30.0(15/50) 58.3(14.24) 55.0(11/20) 20.0(8/40)
M B 7 FMDV 0.0(0/20)
LIRS R JEV 36.0(18/50) 40.0(8/20) 32.5(13/40) 57.5(23/40)
RG22 B PCV2 64.0(32/50) 100.0(21/21) 87.5(35/40) 65.0(26/40)
K40/ MR TR PPV 20. 0( 10/50) 70. 0(14/20) 27.5(11/40) 10. 0(4/40)
WOER BT = PRV 100. 0( 20/20) 95.8(23/24) 100. 0 (20/20)
WHER RS PRV 10.0(3/30) 40.0(8/20) 7.5(3/40)
KLY E 17 K% 7 TGEV 12.5(3/24) 100. 0(20/20) 97.5(39/40)
B SR 25 A TR % B PRRSY 39. 1(18/46) 66.7(16/24) 75.0(30/40) 7.5(3/40)
FEIRR TR HT )SIV 0.0(0/50) 0.0(0/24) 0.0(0/40) 0.0(0/40)
HIEH Toxoplasma 0.0(0/50) 0.0(0./24) 0.0(0/40) 0.0(0/40)
RSN B Extemal parasites 0.0(0/50) 0.0(0/24) 0.0(0/40) 0.0(0/40)
ZMHER B Fecal coccidia 0.0(0/50) 0.0(0/24) 0.0(0/40) 0.0(0/40)
Ji% 1 1% 1 Intestinal helminth 2.0(1/50) 8.3(2/24) 5.0(2/40) 0.0(0/40)

T e R SERERRG S AR

Note. * ,indicates qualified rate in immunized population.

TR AN 2 A R S5 B ) AN AL 2 T
B S s A e B S 4 B NS L N
U S R SR W AR S T AR A A
P F B SO0 FH /NS IR JR T 7 Rl IR R L9 Rl
BE R4 FP2F A ) AT 2 A 9T, A5 R R A
4 Fft iy 22 0 /N RSB SS AEAE Z2 P JRE A TR AR T
fil ZR IR/ INED R G I 11 ) Sk AR 25 5 K

AT S50 H /N BUSE T A7 s = R A b oY 45
FBR N [ b BRI AN [ i 2R /0N B8 R 48 Ay
HOGE—EZRT Y HTFMEET KX
S /INR R A0 S A TG o R A R, A 9T AT AR
X AL o A YRR 45 5 R R BE R T 2
Y RS 52 SO AT B 3 Il 4 S I AR 4 I3 A
2 W R KRR BE AN R R S I 45
A TR B A TRIE S O A s AL, ]
JE AT R R 22 5 (H ) A b O 1 e v B i
i TR IR H A T 100% RYRYLF T AR HIX
ARG I B i (HL ) AHIF SR SR S
AINTRRE il & S TR A B ARG HH SR T AR b X S A A

R T AT A2 AL 2 B S R 1R I Y S
JENE 225 AN K, S b PR S A T A OGP

HRAE(2016 4 FE5E Shseds sl e et Rl ) i 22
S Rl o T B R R v ORI S W
T AR 2 B I AR DR BEPE 90% LA b, Hirp i
Yo is B L BN KB 100% , e JEEPT IR A% SR 4E
TEETE 0% LA B A TE AR, O B e
(35.8% ) , I B (62. 8% ) B 2B AR AN Hb
B, IANE e R o3 A 7= B R A P28 R S
At R i e o I, AR KRR, i A A ™ B B R
GoENE R SRR A AR EE , (DT A b 2R FAa 2]
TR | R /INFRUREXT 1200 B 1 B v i SR f AT
BrMEA , Sk aHS Y R SR A .

AU AT G5 BN, T AR b XA 3 2 S0
FH/INBURE AR Z 0o I S 6 B I e T2 2dk , %
HFAE 50 20 /)N TR 0 T A 3 o g I s 0 o o /) A
W7 & SPF G/ NRVREIR AT AT AN | 75 2L 4 57 F
WA= H @ SN, AR S R
SEEe FH NS B A R A A Y AR
S R BT Ay /N BRG4GB 1T At
FEAl E . (T#FT19W)



2017 4£10 H i E L E R October, 2017
%2748 10 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 27 No. 10

_(51\‘%-\\‘%-\\‘f-\‘f-\x9

5 ARIRE O

Erememeaend

miR-424 TR /N e i is 2B MRk AS49 1158 M A= 28
) 52 M)

FOME,E K FAAEHA
GBI s B e M 4 R) ) 3R 430079)

[HE] BH& BT miR-424 XHHE /N 40k AS49 I8 R AZZ2 W, 3% RT-PCR A I il

20l NCI-H460 NCI-H1975 \NCI-H446 A549 NCI-H1299 NCI-H157 F AJE i it 4E 40 MRC-5 7 miR 424 %3k,
g T4 Lipofectamine™2000 ¥ miR424 inhibitor A1 miR<424 NC% A A549 40fifiH 48 h 5 ,RT-PCR A5 miR-424
Fik, CCK-8 IEAGIMAMATE F1 , Rl 6 SLIGAG: I AN T2 RL B8 J1, Transwell S 564G I 4N (R 72HE 11, westem blot K I %L
4 @ 5 A 2(MMP2) MMP9 b4 K F-B1 (TGF-B1) X p-Smad3 Ik, R miR-424 TERE40 NCI-
H460 NCI-H1975 , NCI-H446 . A549 . NCI-H1299 \NCI-H157 "H#9 [ (1.78 +0.13),(1.69 +0.10), (1. 89 + 0. 18) ,
(2.88£0.27),(2.52£0.20),(2.49 £0. 23) 3Rk W& & T miR424 78 AR EF 4281 MRCS % (0. 58 =
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(E=. 8

[ £4237)] miR424 3F /NI ; AS49 ; 1T 7% 1222

[ FES2S] R-33 [TER#RIBED] A [XEHS]1671-7856(2017) 10-007406

doi: 10.3969. j. issn. 1671 —=7856. 2017. 10. 015

Effect of miR-424 on migration and invasion of non-small cell
lung cancer cells A549

WANG Sheng, XIONG Fei, KAI Jin-dan”
(Department of Thoracic Surgery, Hubei Cancer Hospital, Wuhan 430079 , China)

[ Abstract] Obejectives To explore the effect of miR424 on migration and invasion of non-small cell lung cancer
A549 cells. Methods Expression of miR-424 in NCI-H460, NCI-H1975, NCI-H446, A549, NCI-H1299, NCI-H157
lung cancer cells and embryonic lung fibroblasts MRC-5 cells was examined by RT-PCR. miR-424 inhibitor and miR-424
NC were transfected into A549 cells with lipossome Lipofectamine™ 2000. Cell viability was measured by MTT assay. Cell
migration and invasion was measured by wound scratch assay and transwell migration assay,respectively. The expression of
matrix metalloproteinase 2 (MMP2), MMP9, transforming growth factor-B ( TGF-B1) , p-Smad3 was measured by western
blot. Results The expression of miR424 in NCI-H460, NCI-H1975, NCI-H446, A549, NCI-H1299, NCI-H157 cells
(1.78 £0.13, 1.69 £0. 10, 1.89 +£0.18, 2.88 +0.27,2.52 £0.20, 2.49 +0. 23) was significantly higher than that in

[MEER ] EHE(1980 — ), 53, Wit-A, IR BN, WFFE )5 1]« Wi i A S BE I 5 7R Y7 . E-mail: 13643651 @ qq. com
[BFEE ] JF 4 ST, E-mail: gucoseen@ hotmail . com
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MRC-5 cell 0.58 +0. 05(P < 0.01). Compared with the miR-424 NC group, the cell viability was reduced (P <0.01) ,
cell migration and invasion ability was decreased (P < 0.01), and the expression of MMP2, MMP9, TGF-B1, p-Smad3

protein was down-regulated in miR-424 inhibitor group (P < 0.01). Conclusions

miR-424 inhibitor can inhibit the

migration and invasion in lung cancer A549 cells via inhibition of TGF-B1/Smad3 signal pathway.

[ Key words] miR-424; Non-small cell lung cancer; A549; Migration; Invasion
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Fig.1 Expression of miR-424 in the lung cancer

cells and embryonic lung fibroblasts
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Fig.3 Effect of miR-424 inhibitor on A549
cell migration ability
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Fig.4 Effect of miR-424 inhibitor on A549

cell invasion ability
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Fig. 6 Effect of miR424 inhibitor on TGF-B
signal pathway in A549 cells

T, T DAAS BF 5 6k BRI 440 B Ak 1R 0 J5 SR F 5 5t
%, PEF G Bk % J4 miR-424 inhibitor F1 miR-
424 NC, RT-PCR EUE A el 2, #f—2 CCK-8
K miR-424 inhibitor X} A549 4 i35 71 1952 0
45 B miR-424 inhibitor AE 35 UMK AS49 i
71,5 miR 424 75 B4 b forE H—=0
FFET 0 108 7 il 95 200 Jf 1) 152 2% 7 75 0 3 55Ul
TG TR AR, S AR FEHEKN
[ A5 #E— 25 1 #R15F miR-424 inhibitor X A549
o0 i AT B8 M A= B RE 10 5%, 45 R B miR424
inhibitor fE & 3& A9 M| AS49 TER KAZZERE ST,
weel,Chk1, CYLD, Wnt3a, BCL-2 , E2F6 7& [ 42 H #if
CL 3B 1) miR-424 MHRIER (0 iR E 2 540
JiLMEHE R T A0 R E AT OC Y T A RS K
REFZA KL AN A I 1) Bt e 20
T8, (R MR St B v i 220 B2, MMPs 2%
fiff AL S A Ry 2 B R K R, [RIEE MMPs
WE—2 Zn®" -Ca® " M PR R (i, 7T ARE g L
FEA R ECM A4y, Horfr MMP2 1T L3 i [ A4
NI 143 RIS T 007 T AR T AR IR A PR

12 MMP9 & MMPs 43 3 f5 oK 1 2R K fif
it , JL -t BE 4 A BT AT A0 40 8 1 35 5 4, B 5 i
ANz SR S T AAS BT 9 Bk — 4
miR-424 inhibitor X} A549 4l i i #% K ARZR B 52,
455 28] miR 424 inhibitor A€ .09 T MMP2
MMP9 % jA & | $278 miR-155 inhibitor fE1E i 4
MMPs 3 THPE] A549 2R 093T 7% S 56F%

JiE 4 AT A% | 1R 28 5 A Y i R 2 2RI
Sl R TCR-B b Hoh—Fh T TGR-B 3
$5 TGF-B1 [ TGF-B2 TGF-B3 ,Hr TGF-B1 W5t i K
Iz . T TGF-B1/Smad {75 & & TGF-B1 /i &
ek B B 015 530 %, TOF-B1 5 H R i 22 1k
Smad2/3 Z5 5 )5 G SAL BB AN A%, T 45 5
FEH 5k, HA R miR 424 G838 o 41 il
TGF-B1/Smad3 {55 38 [ 1 17 40 ] & it 200 Pl 1) 384
TR e AT oY PR miR-424 A REHL AT
DL 5 8 #5 TGF-B1/Smad3 15 5 38 1% i 111 410 5
A549 Y fE A AE 8 SR ZE . B DAAS BF 9T 4k 22 R0
miR-424 inhibitor X} A549 #iiffl ' TGF-B1/Smad3 {5
S B S 45 5 ] miR-424 inhibitor fiE i ¥
fF 8 TGF-B1, p-Smad3 &3k , JE Ml AS49 41 iy
(R K A24E

ZE A miR-424 76 il 40 i i ek 1
TR AT 4k 4n i vp E@%%lﬁ%, miR-424 inhibitor
RS2 (0 ] AS49 20 1 i B8 K 4= 28, JF F
MMP2 J MMP9 3 35, 580 TCF-B1/Smad3 {5 5
HFEA K,

S

[ 1] Baker S, Dahele M, Lagerwaard FJ, et al. A critical review of
recent developments in radiotherapy for nonsmall cell lung
cancer[J ]. Radiat Oncol, 2016,11 (1) :115.

[2] Paleiron N, Bylicki O, Andre M, et al. Targeted therapy for
localized non-small-cell lung cancer: a review[ J]. Onco Targets
Ther, 2016,9 :4099 — 4104 .

[3] Counago F, Rodriguez A, Calvo P, et al. Targeted therapy
combined with radiotherapy in non-small-cell lung cancer: a
review of the Oncologic Group for the Study of Lung Cancer
(Spanish Radiation Oncology Society) [J]. Clin Trand Oncol,
2017,19 (1) :31 —43.

[4] CaiY, YuX, HuS, et al. A brief review on the mechanisms of
miRNA regulation J]. Genom Proteom Bioinform, 2009 ,7 (4) :
147 - 154.

[5] Gambari R, Brognara E, Spandidos D A, et al. Targeting
oncomRN As and mimicking tumor suppressor miRNAs: New

trends in the development of miRNA therapeutic strategies in



P H A 4 2017 4F 10 A4527 #5510 4] Chin J Comp Med, October 2017 , Vol. 27. No. 10 79

oncology (Review)[J]. Int J Oncol, 2016 ,49 (1) .5 -32.

gastric cancer by targeting Smad3 through TGF-beta signaling

[ 6] X8, 752, X, miRNA SR R R T]. pathway[J]. Oncotarget, 2016.

PE2££53R , 2013,19(17) 13120 —3123. [12] Ekbote A V, Danda S, Zankl A, et al. Patient with mutation in

[ 7] X, ®&iESE, ¥ B8 MicroRNA424 78 I8 & A4 HIVE the matrix metalloproteinase 2 ( MMP2) gene - a case report and
FALHIAFFEREREL 1] . TP ESEEE ShYdk, 2016 ,24(5) .59 review of the literature [ J ]. J Clin Res Pediatr Endocrinol,
-534. 2014,6(1):40 -46.

[ 8] BV, X, ¥ Eff. MicoRNA424 2 5 LRk Kk [13] Gong L, WuD, ZouJ, et al. Prognostic impact of serum and tissue
JEM - FOLGIOE S B L) ], P HgR B4R AR, 2016, 26 MMP-9 in non-small cell lung cancer; a systematic review and meta-
(9) .76 - 82. analysis[ J]. Oncotarget , 2016,7(14) ;18458 —18468.

[ 9] ChenB, Duan L, Yin G, et al. Simultaneously expressed miR- [14] SunN, Taguchi A, Hanash S. Switching wles of TGF-beta in
424 and miR-381 synergistically suppress the proliferation and cancer development: implications for therapeutic target and
survival of renal cancer cells——Cdc2 activity is up-regulated by biomarker studies[ J]. J Clin Med , 2016 ,5(12).
targeting WEEL [ J]. Clinics ( Sao Paulo), 2013,68(6): 825 [15] Barrett CS, Millena AC, Khan SA. TGF-beta effects on prostate
- 833. cancer cell migration and invasion require FosB[ J]. Prostate,

[10] Donnem T, Fenton CG, Lonvik K, et al. MicroRNA signatures 2017,77(1) .72 -81.
in tumor tissue related to angiogenesis in nonsmall cell lung
cancer[ J]. PLoS One, 2012,7 (1) :e29671. (WFEEH) 2017 -02 - 14

[11] WeiS, LiQ, LiZ, et al. miR424-5p promotes pmwliferation of

(E#EFT3 W)

P SLRTEARL ] "5@5@@%%%,%07 ,24(6) :86 - 88.

’ [ 9] HfkH, WA, EAEH, 45 1P TR b X5 36 FH /N A

[ 1] Wakeman DR, Crain AM, Snyder EY. Large animal models are A PR R A (7], S 53 iRl 2, 2007,24 (1) .21
critical for rationally advancing regenerative therapies[ J]. Regen -24.

Med 2006, 1:405 - 413. [10]  Evg, PhERSE, XU, S5 i BT RE AL /N R R SR AR

[2] PanJ, Min F, Wang X, et al. Edablishment of a special W IR MR A [J ). YL Bl 2012,40(7 ) ; 200 —201.
pathogen free Chinese Wizhishan minipigs colony [ J].J AnimSci [11] 2016 4F EZK o) Py 2 sk il 28 3 R [ E]. KR & & [ 2016 ]
Technol 2015, 57 7. 10 %2

[ 3] DBI1/T828.1-2011, SCUH/NRURRSE 1B 4 Bl 25 [12] A5 S sl W2 6l [ M) bt Jb st Rk R iR At
g s]. 2005 :97 - 129.

[ 4] DBL1/T828.2-2011, SZUH/INRISESE 2 6 4 74 th2e%e [13] FPRSC, WHER, MW, 55 T ARARSEHX R il ¢ 3 i {40 sk
G ST, Qe Mg A [J]. TR & OB L. 2014, 39 (3): 22

[ 5] DB31/T240-2001, L sh¥ 525 /NG S]. -23.

[6] DBAS/TSH6 ~2008, 52554/ A[ S . [14] Wats, (ERHE, FUILS, 5. RIS 5 NOR B S0tess

(7] WM, B, EAGH, 4. TS VI = AR ST P A 6 R [ ) . o [ e 2

YRR G [ 1], I R E 2R, 2006,16 (10) ; 599
—602.
HYERE, 70, T, . StM/INRRE R I A s Fn s gtk

% 2015,25(6) .14 - 17.

(WFEREI) 2017 -03 - 21



2017 4£10 H i E L E R October, 2017
%2748 10 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 27 No. 10

_(51\‘%-\\‘%-\\‘f-\‘f-\x9

§ W IRE §

N ]
siIRNA JTER MACC1 FE PR 22 38 X5 209 40 o 14 58

=1 S 1)y B
i Al

N N ETR
(BEAEE - NRERE™R, W fdgih 572299)

[HE] B#  FiT siRNA TTEREE I FE R AH 6L 1 (MACCL ) 363k 4T Hela B 50 21 Ma b 58 K AR 28 1Y%
W, 7% lad SRR siRNA MACC1 & siRNA NC % A Hela 4l JiiH, RT-PCR 5 western blot 6 illl%% Jesk 5,
MTT A6 A IS A7, A A A6 4 A 5 99, Transwel | 15 46 I 40 HIAR Z26E 77, western blot 46 I 240 i 301 46 14
D1 (eyclin D1) \cyclin E ,FEF 4 J8 8 A B 2( MMP2) MMP9 5 1 3 ik K 4 M4 JH Y 85 FH 3R ( ERK) B R 1K F
R 5 siRNA NC 41 3, siRNA MACC1 21+ MACC1 #5F  mRNA KRB HFER(P< 0.01) , 4HHE35G )1 SR 286877
TRE(P < 0.01), 40 FHBEAAE G1 I, cyelin D1 .cyclin E,MMP2 \MMP9 & p-ERK k& F#(P< 0.01), &it
siRNA MACCI fig . 2 (W i B 80 Hela ZHABRESE 51228, W HE S N8 ERK BERRIL/K P 6,

[ E4R] SRR CIER 1 (MACCL) ;B3 ; 5 722

[HESHES) R-33 [ XHEHFIRB) A [XEHS)1671-7856(2017) 10-0080-05

doi: 10.3969. j. issn. 1671 —=7856. 2017. 10. 016

Effect of silencing MACCI1 gene on proliferation and invasion of cervical
cancer cells

DU Zhen, CHEN Zhi-mei, ZHOU Dao-qiu, HUANG Jie-ping
(Department of Obstetrics and Gynecology; the Second People’s Hospital of Hainan province , Wuzhishan 72299 , China)

[ Abstract]  Objective To explore the effect of silencing metastasis-associated in colon cancer 1 (MACC1) gene
on proliferation and invasion of cervical cancer Hela cells. Methods siRNA MACCI and siRNA NC were transfected into
cervical cancer Hela cells with liposomes. The expression of MACCI protein and mRNA was detected by western blot and
RT-PCR. Cell viability and invasion ability were measured by MTT and transwell assay, respectively. The expression of
cyclin D1, cyclin E matrix metallopwteinase 2 ( MMP2) , MMP9 and the level of extracellular regulated pwtein kinases
(ERK) phosphorylation was detected by western blot. Results Compared with siRNA NC, the expression of MACCI
protein and mRNA was down-regulated, cell viability and invasion ability were reduced (P < 0.01), cell cycle was
arrested at G1 phase (P < 0.01) , the expression of cyclin DI, cydin E, MMP2, MMP9 and p-ERK1/2 was down-
regulated (P < 0.01). Conclusions siRNA MACCI can inhibit proliferation and invasion of cervical cancer Hela cells,
which migiht be related to down-regulation of p-ERK.

[ Key words] Metastasis-associated in colon cancer 1( MACC1) ; Cervical cancer; Proliferation; Invasion
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B S AR UL Y L MR R SR L
i g, JT e ARk bl TR S A O A BOR B HET (8
13 BRI K 2R MIE T R G T T B, (B2 &
e G AL SRR 5 (HPV) F5 S e iy 36 , 5 2
T HRTESUER AR S BT AR [
B S0 1R AL 2 ET R 1k AR T A A PRt
MG IKAF b — 20 B BRI B SR 04 e AL X
T EBUE 92 W, 3 RGO E R BA R
X, Stein FF2EHTE 2009 AELS 7 ST v R B T4
iz Jett #4022 2 [ 1 ( metastasis-associated in colon
cancer | ,MACC1) , HJ5%:0/F 58 &l MACC1 #F %
4 Bried 22 b 38, 15 iR (0 42 22 e B U0 AR
KD WD KB MACCT 1ETE % &
FULHL vp -H B b R N R AR 2 AR B 2H 4N
W R ek, HOR B MACCT 76 250568 40 i Y 1=
RER PR EREAMET Y, 1 MACCI 765 U
20 L) H A B fs 28 v AV TG oK L 4, PR A A
GE R TR A0 B e FIAIL R

1 #EFT7TE

1.1 #RRakk

B ST A Hela W A Hp ERL 27 Bedi i %, H 5%
2 TCHu187,
1.2 FELFIFNEE

Bt A MACC .cyclin DI cyclin E MMP2 MMP9
ERK1/2 ,p-ERK1/2 £ 5 FEhi /Kl [ £ [E Abcam 24
Al 5B GAPDH g BT, BCA 25 4 I i35
B A R ARAT BR AR G 4R 1, DMEM
R 3E0 H Hyclone /A Al transwell /NZE I H 3€ [H
Corning 23 7 ;siRNA MACC1 K siRNA NC g [
A 258 7 — 2 RT-PCR #7383 7 &,
trizol RNA $2HUAT & W [ K 54 A= W HARH R
v F, DYCZ25D #4Xf L Uk , DY CZ-25D #lf
B LT ASE F 3 5078 —A A% 5 GelDoc 2000 #E 2 hl
1% 25000 H 35 EA SR /A F) ; Biosciences FACSAria i
KALA%W 3 28 E BD A+ s MK3 BEbUIl [ 56 [E
Thermo AH] .
1.3 XIWHIZE
1.3.1 siRNA (1% g

Y Hela 20 2k Kk 3] 50% 24 B, F) FH G
JE &K siRNA MACC1 & siRNA NC 5% 4% Hela 2
Mirf,6 h 5, k22555 48 h, FIFH RT-PCR M
western blot 15 R FE YL

1.3.2  MTT %k M40 Muis

F Hela 400 2 F1 2 96 LA, 55597 24 h 5, %
“U3 17U TR AR SE G 5% 48 h)E, I MTT 20
pL, 5555 4 h, 4 96 FLAREH ok 572 BIE W, FAE 96
AR FPEALINA 150 WL B9 — F 5 FAR, 96 FLAR
TR s PR %2 10 min, F5 78 BEAR AL A
I OD fi, P K ¥ 4 560 nm, OD {E BI /& 40 g
W,
1.3.3 G 4 A W2 o i 1

¥ Hela 4 a2 F 2] 6 FLAR, 3555 24 h J5, 4%
“1030 1T Yy RSEEESR 48 h T R A g
1 x 10°/mL > 401, JiN A Rnase (¥ A 10 mg/
mL)5 pL, /N0 WATIRITIRA) G, I FIE 1 h, #
T PLYS R, 4k 8L A TIR AT, 7R 0 T L &
30 min, F 1 h PFEGL 40 B AT 20 RT3 4G 43
B,
1.3.4  Transwell 46 20 M {3 7868

4 matrigel B F4H T Transwell /N2 TR DL
i . R 0. 25 % IREE B R “ 1. 3. 17 AT 6 e
FFEEFRT 48 h 1Y Hela 40 LIH 46 T Ok, 250 0 SE 40
M5 Bl B e AP 2 Transwell ) =, T &= A R
YiiffL, SUIMA DMEM 15 3258 ,48 h J& 4% Transwell /)s
FICHR 4% 1) 22 5 I EE 5 2 5 min, PBS PG
J& 45 R YL 5 min, 7EMR) B GUBE OISR JT L
5 AU Hh i A A H T BOTE B 4
MR (2250 H .
1.3.5 RT-PCR #:ill MACC1 mRNA (1) #ik

K trizol RNA #2 B 75 & $2 B4 il & i
RNA, JFFHAGI A8 RNA A4l B | 446 255 0D260/
0D280 7£ 1.8 ~2. 1 Z[i], il RNA 2 (R 4f, v]
DI R FH— 54k RT-PCR R &0 55 55 RNA, 1iij
WG S ) cDNA FEATY 3G I Ja ¥ 915 7 W i AT
TG BEEERS Hvk, BIWA0F . MACCL U519,
5’ -AACCCCAAACCTAAAAAGACTC-3", FiE51¥.
5’ -ACCCAGGACATCAGCTAAAACT-3’ , GAPDH |
W51 9. 5 -AGCCACATCGCTCAGACA-3’ , F i 5l
1.5 -TGGACTCCACGACGTACT-3"
1.3.6 Western blot £ | cyclin D1, cyclin E |
MMP2 MMP9 } p-ERK [ Zik

TEVK ST $E4H AR T >k, 250 Jim A 20 i 24
S AT ZL% , K29 30 min , IF1E 4°C KT L,
WA B B B2 SR L, 245 R BCA R
X FVREE AT A . EAE RS, TR -
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BRIV e 4 I N4 B, I 2 1K A
SR G HE FVRE S A, R AT b SR R A BRI P
VK IRIFE IS, 5% MR REA 1 h, —PUIA R (R
Hi N cyclin D1 ,eyclin E MMP2 MMP9 .ERK1/2, p-
ERK1/2 & GAPDH £ 5 BEHUIAR, 7 B M 1: 100 )
PR, 4°C I 0 5 — RAE PO W S R A R R
H 1~2h, fi fEEERCARUR RS gL,
1.4 SZitEFZE

BTG B 2457 F SPSS 17. 0 %k 4 64T 88314y
B BB = bR 25 (x =5 )RR, 2R« #5620
MreHm 225408, LA P < 0.05 FnEhm BEE, .

2 R

2.1 siRNA MACCI %t Hela 48 fIsf MACC1 Ri%
R
K 1 s, 5 siRNA NC 41+ MACCL &
(1.07 £0.10) X% mRNA(0.69 £0.07) % ik lL#&,
siRNA MACC1 41 MACC1 1 (0.29 + 0.03) K&
mRNA(0.12+0.01) £k IH, 275G BEMEP <
0.01),
2.2 siRNA MACC1 3t Hela 48 Bi& J189 20
Hela 41 1 5 ¢ sRNA NC & siRNA MACCI,
48 hJiF 48 MTT S5 55 & B, — 35 4 ML 3% J1 73 5 ok
(0.73 £0.07) . (0. 38 0. 03) ,ZRAH B EME(P <
0.01),
2.3 siRNA MACC1 3% Hela 48 B JE #3920
W 1 R, Hela ZHH85% 5% siRNA NC J siRNA
MACC1,48 h J& 28y =X 4 A 1) 5255 % 91, siRNA

A

sIRNA NC sIRNA MACCI

MACC1 fig {541 e & 5 BRI 7€ G1 1,
2.4 siRNA MACCI1 *t Hela ZHBE{2 2268 B 00

WE 2 s Hela ZHH8 5% 4% siRNA NC J siRNA
MACCI1 ,48 h J5 £ transwell 12283286 K P, — & 2H
Motz 22 %0 H 43 % M (159.65 + 15.94)  (38.59 =
3.86) , EZR AR EM(P<0.01),
2.5 siRNA MACCI1 X} Hela ZBi8H cyclin D1 %
cyclin E 3Ri% B9%2 fim

W& 3 F7R  Hela 40074 siRNA NC J siRNA
MACCI1 ,48 h J5 4t western blot 224 &K B, 5 siRNA
NC 209 cyclin D1(0. 54 +0.05) & cyclin E(0. 60 +
0.06) F AL, sIRNA MACC1 4H cyclin D1(0. 15 =
0.01) & cyclin E(0.20 +0.02) £k T, 2 %A W
FEE(P< 0.01),
2.6 siRNA MACC1 X} Hela £f f f MMP2 X
MMP9 R iXH) #0

W& 4 F7R  Hela 40074 siRNA NC J siRNA
MACCI1 ,48 h J5 % western blot S£55 & ¥, 5 siRNA
NC 20 MMP2 (1.19+0.12) }2 MMP9 (1.03 +
0.10) Fik HL#, siRNA MACCI 4 MMP2 (0.30 +
0.03) Kz MMP9 (0.24 £0.02) %A T, %4 W
FM(P< 0.01),
2.7 siRNA MACCI %t Hela it EKR 5E: 1L
KT B i

WiE 5 s, Hela 4% %% siRNA NC & siRNA
MACCI1 ,48 h J5 4t western blot 225 K B, 5 siRNA
NC ZH(1.38 +0. 12) H. %, siRNA MACC1 £ (0. 46 +
0.04)p-ERK1/2 FKiL T (P < 0.01)

B
MACCI

SIRNA NC sIRNA MACCI

AR I35 B mRN A Rk,
1 siRNA MACCI X} Hela 4ffi MACC1 K95 (n =6)
Note. A:Protein expression; B: mRNA expression.
Fig.1 Effect of siRNA MACCI on the expression of MACC1 in Hela cells

R 1 siRNA MACCI X} Hela 40 ABIHISENA(x £ 5,0 =3,%)
Tab.1 Effect of siRNA MACCI on Hela cell cycle

25 51 G114 S G2
Groups G1 phage S phage G2 phage
siRNA NC 48.37 +4.90 16.43 1. 64 35.20+3.52
siRNA MACC1 62.54 +6.29 ** 11.48 +1.20"" 25.98 +2.60 ™

45 siRNA NC g, *P < 0.01,
Note. Compared with the siRNA NC group, “*P < 0.01.
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Fig.2 Effect of siRNA MACCI on the invasion ability of
Hela cells

R

CyelinD 1
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J Cyclink 3B 150
Fig.3 Effect of siRNA MACCI on the

expression of cyclin D1 and cyclin E in Hela cells
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siRNA NC sIRNA MACCI

B4 SiRNA MACCI Xf Hela Zfiff1F MMP2 J%
MMP9 2K B5E I
Fig.4 Effect of siRNA MACCI on the
expression of MMP2 and MMP9 in Hela cells

3 itig

2009 4 Stein S5F # i FL R EL X R 7E S5
S BIRF T v e BT — b 5 25 T e i A VTR DG Y
N, Har 4 o MACCL, MACCL i F A5 7 51
A b r gty (4 25 (B R 852 &L R4, It
T 25 M B HE ZU5 ,SH3 AET- 250 3R 25 fig
N FEARZ B EER, G945, Wz
A0 YR T AT RS, ORE SN B AR BER T MACCI

p-ERK 12

ERK1/2

sIRNA MACCI

SIRNA NC

5 siRNA MACC1 %} Hela 4i/fi# p-ERK1/2 %
IKHFE R
Fig.5 Effect of siRNA MACCI on the
expression of p-ERK1/2 in Hela cells

J& HGF/ c-Met {5 5 il i HPOCHE A N 1 BB 45 &
F c-Met J& S, BG UM 5 30 15 T A T e
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b, N FE A F RS, REWRC L F
W] MACC1 7E B 800 FLIR A | U1 S5 Z R IR b
Erb R 26 3k, IF 5 b R 4 60 1R 28 55 R 9 A
F T B ANEE 6 KW SRNA MACCL REWS i
AN E B I R 22 R, 5 IR MMP2 &
MMPY % ik 560, (HAE H AT MACCI 785 3% 40
HELR) S KAz 28 1 VR AR GE 30 IF HAR R AR
ML ANTE 28 DAL i AR DR U 8 % e R R oY . AR i
FEE A F NG 40K siRNA MACC1 & siRNA NC
T 3B U8 20 M Hela P, JE A A western blot &
RT-PCR UE S5 56 4L i 2, #56 R FH MTT 2% 46 I
siRNA MACC1 X} Hela 4t ffd {5 J7 09 5% 0, 25 2R 58 W]
siRNA MACC1 & &3 () F% Ik Hela 40035 )1, 5
Zhou %I A5 —E,

iR £ B35 I 5T 440 ) 300 A 35 L, 4 e
JEIA A B 1 Sy 2k, (R 4B BN e 4% R ek &
Pl , A b B A B R T A, A A
224y S, AR Wi A, Hob 1 W, G2 W2
2N ) 3 g, S AR R 25 VR AR
MO eyelin DU RS G1 % YIAR 3¢ 4 41 i A
W (1,78 G WA iR AEI g BB 5 CDK4/6 4
B A AR T WA S R A0 A S
YN S A G SE 5 A JR (R il L AE St e A fifi 15
G1 My S I F44 o cyelin E 7R 25 G1 HIAH G
A28 A 1 1, BETE cyclin D1 F&f# )5, 5 CDK2
454 ARiE DNA 4RE2 200, o5 SN 2nt iR 28
BRESEIRTFRRUMEERN ZEZ—, Hiagq
JHI4 R 5 (1) % fFE i 06 1€ (5 e 3 4 B 1 Bl RS, A
Sk —A~ iR R R KSR, b o AR
MMPs, MMP2 7 R fift 41 it 41 356 55 1 43 19 [) B 38
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517558 A A 1 & Az, a2 T A S ik 3 4 A 1
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1M ELA W 9% & W siRNA MACCI BE@% 38 o+ T ¥4
cyclin D1, cyclin E %%Ji, I 40 it ) 4 BELAEAE G
$0, E T3 e B 40 M U251 RS E Y L Al
A WF5T M siRNA MACC1 REME 41 1 K 7 98 4R 1)
TR 28 5 F i MMP2, MMP9 Y3164 %13,
5T siRNA MACCL % Hela 40 J5180 40 Hf2 22 |
S LR BIAE G 11 B MMPs 363k 5% i L 7 g
B, LA ST — I T siRNA MACCI X}
Hela 4 J5 1, 40 M 4= 28 66 7, 40 B 10 2 1
MMPs ik 52 A, 45 R K W] siRNA MACC1 RE{HZH
JiLJE] SO BEL ¥ AE GO, e AR A M 4= 22 me T, R A
cyclin D1 ,cyclin E, MMP2 }& MMP9 ik , i &40 i
Hela 4 A4 56 5 (=725

YRR PR T, A, A1k, A R, A0 TR
FA732 55 Yok ad B 2 205 508 B0 R
MAPK {5538 F& g2 b i —Fh4 ) MAPK ZK %
fU3% ERK, JNK % p38 MAPK =/ FEW %, H
EKR & IUA5 538 i 19 06 PR 05, B 46 5 W%
( ERK1-5) ,H:7 EKR1 1 ERK2 #5845 & AWIS ,
REIES A B WL AL TR A5 5 1% 3 45 T T 56 Bl a1
PR MY A ad B2, B ST R BT MACCL BERS
i E MAPK {55538 % R0 25 M9 1) &R
KRS R MACCT RIRE ] DLE i 155 i i
SRR S0 kAR R T, it LA BIF 9 4 A R T
western blot ¥ 1] siRNA MACC1 X} Hela 40 g
ERK1/2 # 2 1k 7K °F (% 5% i, 452 3% B siRNA
MACC1 fig .3 /9 F 8 p-ERK1/2 Fik, ¥E 1 18
Hela 40 B384 56 5 (=742

2 FTIR, siRNA MACCI fig i Z F& K Hela 24
LT A5 20 SR S0 BEL S 76 G 39, O AP 4 i 4= 5%
fe f1, il id T I cycin DI, cyclin E, MMP2
MMP9 &35 S, FTRES il ERK {55 3 I 30
A X,
B ik
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Advances in research on the role of T cell subsets in ventricular remodeling

, FAN Hui-min'?"**
(1. Department of Cardiac Surgery, Shanghai East Hospital, Tongji University School of Medicine, Shanghai
200120, China; 2. Research Center for Translational Medicine , Tongji University School of Medicine, Shanghai
200120; 3. Shanghai Heart Failure Institute, Shanghai 200120)

GU Wen-chao' , ZHOU Xiao-hui®? , LIN Fang’”’

[ Abstract] Ventricular remodeling is one of the main causes of heart failure. A large number of studies have shown

that inflammation plays an important role in the occurrence and development of ventricular remodeling. Recent studies
found that chwonic inflammation mediated by T cells is closely related to the progression of ventricular remodeling. This
review summarized the recent research progress of T lymphocyte subsets in ventricular remodeling.

[ Key words] Inflammation; T lymphocytes; Ventricular remodeling

O ML A8 9 95 e 4 BR Y 1T DN 5 05 s L AE T A e
FEFRZ — PRt T A A, 2015 FK
A4 2 000 J7 AFETF O ML IR |, A et B 4k 22 1l

NRBRPIRIET I — D EEEH, DEEH L
Foft UM P e 28 DAy o0 g SE R Y B RUAL, AR

1o MR o0 WL, 91 A 2 B B sk R ULARE 36 25 95 g
Hh A PR SRR, e g AR B sk 48, LYY SRR 58
75 IR 2RI A 5 T BRI IR 32 45 1 A JE
PEEH , ASCO IE I BE R 75, B 2 B0 ) 58 8

OGRS
UTARIFSE B AEAS R PRS0 O JILAE SR A
HOF AR T A7 AE 22 P SAE {5 5 i A B0 A K
RAE ML AT , J5 4 B RAEAS 52 1 Al 5 3
EEJE%D???&%&T”O RSN, O JIE B AR B
B S T A ) O 2 40 O A0 5 B9 SRE 2 V56 T o0
JULER JHERE RN FE2E |, - Fp S A7 A8 o0 % H A A A
R, YA SR S R A Bl T BR AR T 40 L A
PEBERRIRIZIN, B 10 JIE 28, B2 3 2 #4 R AE S

[E£TIH ] HEA KRB ARS (81370434 ,81670458,81470393,81400363 ) ; FIFTT4HZEN 7 (2012053 ) ;I 48 X Tit&E 5 AR RE %
(PWZxq2014 -01) ; T B2 (ZY3 - LCPT -2 - 1003) 5 7l 4081 X B Z( Pkj2013 - 203) ;i AHT IX P12 (PW2013E -1),
[1EZ BN ] BSCHE (1991, 06 - ) , B A58 A R 98 7 1] O B, E-mail; 149558643 @ qq. com

[ERESE ] HEE, E-mail; 2xh100@ tongji. edu. cn



86 P AR 235 2017 4F 10 4527 #4510 8] Chin J Comp Med, October 2017 ,Vol. 27. No. 10

o745 | REC AR B A 35 S5 ) I e AN A0 L R T, B =
HAALG T . DIAEIA O IE 5 5 09 S
VIS 6 & s R s v | O SR O P e 1
G B A S SN T AR ST R B, A I AR
P& SN AL 28 AR v R 45 AR T e AN [R] T 4
JRLSEAE 2 5 00 08 1 5 0 I 5 00 B TR 1Y) AR
YIFRR

SHER T bk C 40 B 7E A [F] G008 B8 b ] DL
SIS AN TR B8 T 2800 200 B SR, 5 s A [m] 4 3
AE. T ZffE =250 i B T 400 (T helper cells,
Th cells) , #8757 T 40 B (regulatory T cells, Tregs) , 4H
JHLHEYE T 40 55 . Th 20 AR 4 22 3810 % o IH 5
FITIREATH AT LL 432 Thl (Th2 ' Th17 ,Th22, Th9
SEPAY , NTR] T A0 RER I8 2 R AL sz AR
J&G FA AR T AHMT R BT B FNHR 55, iR 4
iE DI AY T 20 0 A 45 HLRR G 1 RO T RE . A BFSE
WL, T Wk AR A A0 % A AL R AR R D
VR Bt (BT & B A 220 IE g b
T A WedA 55 2O R, O B2 5 T o= HA
o AR LR R /0N BSUMAR PA A T 9 T2 4 i T LA A
Pk 22 F R IR U O B A, TR0 TNF-o
1 FIA /N UL T CD3 B i L T 20, g
I/ AN i SE A B0 JIE, IR BHAE O WUIE R fE
JE 33 30355 5 190 JURE A B v T 240 i ke &g 1
Rag2 /)N R WLEFZE AR BES % 1T HLE 5 20 i
T S A BT E |, Ragl — 8B/ BT DA
M BEK BE 1T R S I ORI I 4 T A
$Ex T AR AT RES S 1 & I s 3 BOR.O I IE KA
T BT BRI SR B REEBR CD3 T T ZH m LA 2lest;
W BRI oL /)N AR (8.0 IE 2D BB, I D842 O ILER
R AEOR i

BE—A W SEE 92, T 40 MOV B, A4 45 Thi |
Th2 Th17 4, Tregs A& Mtk T 4 MR 7E Lo LAY $5d
PiesE e s A rh i 1R S A

1 Thl 1 Th2 5 O0EEMR AL ZYIHEX

Thl EEEAE S 0E A 40, 1) Th2 2224
AEALAY MG , Thl A1 Th2 1T LAY 761 I8 75 v 21
FA, Thl 77 AR 00 20 M R e 5% ) 5 TG 4 D 114 3R
T JH T ML R WA AR A Ak AT DRE | 1 AR 2O
FEM KA, FIL, X PRI AT REAE O IR R
FILCEE AL AN [ B B R 4 AR L, 7RI IR
WG A DA R RN Y Thl B b FH1 Th2

WL TR o3 A PR R 1, A The (9 0k
BZZ | IR 1 JEE R B 9, RO XL /N
IXEERISY R T Th A1 Th2 408 951k nT B —
A 0 75 1 40 o 3k R 4 S S RIS A Y 0
HH,

2 Th17 R#FFRFEOEEN

Th17 F1Thl —Fes & — {2 RYEAAE, Th17
ORI A AE R T TL-17 REAR DR O 5 A JE SR,
SHEOHUIE K AL 2= EA, O F AR Th
Th17 7K B8 Fh i ) i L O A g8 25 41 JE o b
Th1 FITh17 20 HIEY HeBi] 5 NYHA 2950 21 M1
VAR Th1 F1 Th17 VE R 2802 4 4 7 B Al S BOR
Rl EA, 6/ BB b BERR 117 1)
Y A N T A S N IR =1 2T

Th17 7 I 5 | A% 0 AR KA 28 54
WHARERZEH, CAVFFIEN, Sk EE 1L
17 WRBERGINT2) ) SRR | R BR TL-17 B R
R 3 KR T S 0 g i R D R0 55 i A 2 R
BEAS ) TL-17 B W B A ) T 2 9 ok e
JULSG ABEHRY S0 1800 IR K RO ZEE A LT

3 HEHMTARELESEH

THO 11 Th22 & il & 3005 B T 40 o I 7
FIE B0 0 IL-9 F 11-10, J5 3% 38 /0 1122,
A BFFE &3, ThO 76X T 75 Az HUB YL Flis S 48 ]
PRI, Th22 78 B MBI 2 1 B fegse M
W MR L A ST & I St e ik 25
AAF BF RN Th A1 Th22 B 48 E A B
W9 & BT 525 9 75 B3 S 09/ MU FEME O L
R ThO A A A B AE T H 2 53 i
A0 % AR AR B B RN TR

4 T T 4BRIE T ) & Fhig B 48 B B0 Th BE R AR
INEEH

T RE B 98 E B2 2 5 | AR i D B B 5 fige
AT, P ECL EEA B E B R, 3
T E A& AT S I A2 ik 583 o 28 L g 4 g JUE ) i
OO, TR T 20 i 458 e 8 1) 9 A S I 3 4
FAPL A A5 25 R0 B S AR, MOk A D S R
Tregs TR0 HEAE S A ¥4 TEEAEH]

I PR AIFFE A B, A R SN I ) Tregs %K
Rk /D T HEAEAE XA Tregs AT $75 004
R JEANE I PR Tregs I RETE AR X W54, 1@



P H A 4 2017 4F 10 A4527 #5510 4] Chin J Comp Med, October 2017 , Vol. 27. No. 10 87

1 I PR B U5 F 98 & B, IR R 48 Y Tregs /KT
5, 2% A A AU e 03 R AN SR
Tregs I & 5.0P) A8 E ARG, 3 S ] L5 ]
Tregs 5 /D & A R R A E SOC R,

TSR LT 5E 78 FoxP3 ™ Tregs BE
BB e, 3k ARE B8 Tregs BRI HI.CJIEThI B
Wik 2L RN T 240 BRURE R0/ A8 SR Tk 3R 10 RN R ) AR
A O RERR K AL E F A A0 E TNF-a
I FRIK/NHABA h Tregs RETH T IL-10 HRAPERY i&
2 3R S B2 I NI A OO B R 2 Tregs & # IE
Wl RERE DA S O LB R AL = B A, #F— 2
XF S ORI ORI 5T B, A DR IR T Y Tregs
Wotm 25k M1 R A, 5 B T 4R, R0 T
20 A AR S 200 A I, DA TG S 0 A T RO
72 Y e AN I Bk i T = EA T A
SRCOVRE A A o3k 4k B A RS 1 Tregs oy A
JI316 PUAME B IR Tregs 1Y 7= L5 #E BE 141 48 5E X
N 80 LA A4k 4 MMP 1) 37 16 LA K izl o
JUUZARAL B3 T DA 98 2 A BE TG AR A e O A o
2 HAY P XSS IGHER SR R Y Tregs REID L
A1 JAE SN, Wl A A 10 28 b, ZE AR %
PET, ELE AN AT LA A6 e 28 i M1 B [ 2
o EAM A M2 RS AR, Weirather 25 A2 (1)
W5 B ER Tregs REME UE M1 BYFE W40 g 194 1k
M43 Tregs BEAE #F M2 AU WA M i i £k, R W]
Tregs 1] BEAH i fE F M2 7 5 40 Bt %) 23 A A2 2 o0
PRSI AG o e I 25 2 4 A A0 2 5T 1 2 47
IUISCET 24 4 i 2 85 o o0 A I B AR s A 2
O WV L, TIF 2200 2T 2 AR 1 3 1k & 3 BOR A
MO E B, Amit 52 BT & B, 7E RSP S
H Tregs REIMH -~ LWL Sh & F1 AT MMP3 3%
ik, T ilo WLEF 4 4L, FBH T Tregs 1] REAE L 14
TN A A M Y SR AR TR RO A, R
g 2 2 (ST 2 B Tregs ZEM I AESM ] CD8 ™ T 41
JH 2 RE T AR A S O A, X BB SE R R
Tregs 7] BRI SLAE S T 22 T 500 40 R 4E 4.0 JIE 1Y)
SE RN IIRE

5 FROAET@REECEEHTHER

OB A 5 R AT T 40 B £ 88 38 X 372
W, AR AR BL, DR LT R ERAR N CD]”
CD57 * T 40 i B B B OE L™ R B A oh 52 38
UEBH, 300 PE T 40 M 7608 5 30 3 B BE TR A %

SEIEF O LA > 0 B oA/ UM P B oA
PO BUNVER R0 T 40 i, 388 3 250 PN i kit 26 A
AR RIE /N U N BES RS BB S O LR 1Y &
RO B TG AR W T A e T 40 R SO
MR BTG 5 R O E 17, 800 s A A

6 RESRE

T 4 M7 A 7222 Rl BRIEDY EBAY.C S F AL
RIFEEAEM . B TASE T 40 M AE A 5 19 58 0
B ARSI EIVER Z 50 R FE 7R | T 46 i
i 355 A H 2 A M AR EL A O LR 4L 4L Al
HarThae ™, 10 MEALUR RS, T 4R 5 0
JULER 1t B A AT i — 22 B i L, g A
ARSI AR [ R 391 980 24 ] ST A 4 0 9 1A% | 3
TURNHRE XS T2 il O %8 T A Y e A= MR I BoA
BE,

SE K

[ 1] 3K, EImeEs IR, &5 A 2f bRy 26,0 77 3R R 2
Wb FHRGBITE SR J] . vp 5L 908 W= 4l 2016, (01)
102 - 106.

[ 2] HuberSA, Feldman AM, Sartini D. Coxsackievirus B3 induces
T regulatory cells, which inhibit cardiomyopathy in tumor
necrosis factor-alpha transgenic mice [ J]. Circ Res, 2006, 99
(10) : 1109 ~1116.

[ 3] Larmoumanie F, Douin-Echinard V, Pozzo J, et al. CD4* T cells
promote the tramsition from hypertrophy to heart failure during
chronic pressure overdoad [ J]. Circulation, 2014, 129 (21)
2111 -2124.

[ 4] Guzik TJ, Hoch NE, Brown KA, etal. Role of the T cell in the
genesis of angiotensin II induced hypertension and vascular
dysfunction [J]. J Exp Med, 2007 , 204(10) ; 2449 — 2460.

[5] Abdullah CS, Li Z, Wang X, et al. Depletion of T lymphocytes
ameliorates cardiac fibrosis in streptozotocin-induced ~diabetic
cardiomyopathy [ J]. Int Immunopharmacol, 2016, 39. 251
—264.

[ 6] Pasqui AL, Di Renm M, Auteri A, et al. Cytokines in acute
coronary syndromes [ J]. Int J Cardiol, 2005, 105(3) . 355
- 356.

[7] Engelbertsen D, Andersson L, Ljungcrantz I, et al. T-helper 2
immunity is associated with reduced risk of myocardial infarction
and stoke [J]. Atteroscler Thromb Vasc Biol, 2013, 33(3) .
637 - 644.

[8] YanX, Anzai A, Kasumata Y, et al. Temporal dynamics of
cardiac immune cell accumulation following acute myocardial
infarction [ J]. J Mol Cell Cardiol, 2013, 62 ; 24 - 35.

[9] Tapp LD, Shantsila E, Wrigley BJ, et al. The CD14 ** CDI6 *

monocyte subset and monocyte-platelet interactions in patients



88

o AR BE 2 2R 2017 4E 10 HE527 B4 10 ChinJ Comp Med, October 2017 ,Vol. 27. No. 10

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

with ST-elevation myocardial infarction [ J]. J Thromb Haemost ,
2012, 10(7) : 1231 —1241.

Liao YH, Xia N, Zhou SF, et al. Interleukin-17A contributes to
regulating

myocardial  ischemia/reperfusion

injury by
cardiomyocyte apoptosis and neutrophil infiltration [ J]. J Am
Coll Cardiol, 2012, 59(4) . 420 -429.

Liu W, Wang X, Feng W, et al. Lentivius mediated IL-17R
blockade improves diastolic cardiac function in spontaneously
hypertensive rats [ J]. Exp Mol Pathol, 2011, 91(1): 362
-367.

Madhur MS, Iob HE, McCann LA, et al. Intedeukin 17
promotes angiotensin Il-induced hypertension and vascular
dysfunction [ J]. Hypertersion, 2010, 55(2) ; 500 -507.
Baldeviano GC, Barin JG, Talor MV, et al. Intedeukin-17A is
dispensable for myocarditis but essential for the progression to
dilated cardiomyopathy [J]. Circ Res, 2010, 106 (10) : 1646
- 1655.

Lin YZ, Wu BW, Lu ZD, etal. Circulating Th22 and Th9 levels
in patients with acute coronary syndrome [ J]. Mediators
Inflamm, 2013, 2013 ; 635672.

Qing K, Weifeng W, Fan Y, et al. Diginct different expression
of Th17 and Th9 cells in coxsackie virus B3-induced mice viral
myocarditis [ J]. Virol J, 2011, 8; 267.

Ghourbani Gazar S, Andalib A, Hashemi M, et al. CD4*
Foxp3 * Treg and its ICOS™ subsets in patients with myocardial
infarction [J]. IranJ Immumnol, 2012, 9(1) : 53 - 60.

Wigren M, Bjorkbacka H, Andemsson L, et al. Low levels of
circulating CD4 * FoxP3 * T cells are associated with an increased
risk for development of myocardial infarction but not for stroke
[J]. Arterioscler Thiomb Vasc Biol, 2012, 32 ( 8): 2000
-2004.

Kanellakis P, Dinh TN, Agmwotis A, et al. CD4* CD25 *Foxp3 *
regulatory T cells suppress cardiac fibrosis in the hyperensive
heat [ J]. J Hypertens, 2011, 29(9). 1820 - 1828.
Dobaczewski M, Xia Y, Bujak M, et al. CCRS5 signaling

[20]

[22]

[23]

[24]

[25]

[26]

[27]

suppresses inflammation and reduces adverse remodeling of the
infarcted heart , mediating recruitment of regulatory T cells [ J].
Am ] Pathol, 2010, 176(5) : 2177 -2187.

Sharir R, Semo J, Shimoni S, et al. Experimental myocardial
infarction induces altered regulatory T cell hemostasis, and
adoptive transfer attenuates subsequent remodeling [J]. PLoS
One, 2014, 9(12) : el13653.

Saxena A, Dobaczewski M, Rai V, et al. Regulatory T cells are
recruited in the infarcted mouse myocardium and may modulate
fibroblast phenotype and function [ J]. Am ] Physiol Heart Circ
Physiol, 2014, 307(8 ) : H1233 - 1242.

Weirather J, Hofmam UD, Beyersdof N, et al. CD4* Foxp3 *
T cells improve healing after myocardial infarction by modulating
monocyte/macrophage differentiation [J]. Circ Res, 2014, 115
(1):55-67.

Tang TT, Yuan J, Zhu ZF, et al. Regulatory T cells ameliorate
cardiac remodeling after myocardial infarction [ J]. Basic Res
Cardiol, 2012, 107( 1) : 232.

Tae Yu H, Youn JC, Lee J, et al. Charactenzation of CD8*
CD57 * T cells in patients with acute myocardial infarction [ J].
Cell Mol Immumol, 2015;12(4).:466 -473.
Varda-Bloom N, Leor J, Ohad DG, et al. Cytotoxic T
lymphocytes are activated following myocardial infarction and can
recognize and kill healthy myocytes in vitro [J]. J Mol Cell
Cardiol, 2000;32 (12) .2141 - 2149.

Maisel A, Cesario D, Baird S, et al. Experimental autoimmune
myocarditis produced by adoptive transfer of splenocytes after
myocardial infarction [ J]. Circ Res, 1998382 (4) :458 -463.
Zhou X, Tang J, Cao H, et al. Tisue resident regulatory T
cells: novel therapeutic targets for human disease [ J]. Cell Mol

Immunol , 2015, 12(5): 543 -552.

(KR H) 2017 -02 - 16



2017 4£10 H i E L E R October, 2017
%2748 10 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 27 No. 10

_(51\‘%-\\‘%-\\‘f-\‘f-\x9

5 HARHER

N N,

WU 5 022 B AR 6 3 K 225 55 5 3
koW, k&g

(L EEE2ER AR B2 S s i 75, AR DN R e L A B s, T B N b e 24 i S =2, db st 1000215
2. E EAARE B Z R0 db st 100730)

[FE] NSRBI R —Fh B2 RBATE % UL L T 83l 2ot BB FJR T L, 51
RFESE 2 FEOET, Kigg| & ALS R 58484k 5 35 FUS/TLS \EPHA4 [ SS18 L1 ATXN2 Fl COORFT2
SEBEIN I SESEN AR AU & BRI TE T RNA I8 1725 ALS JRBA ALAYTE A, AR SO R ALS AH5E A FE R 5848 I
WA ALS WGk S SRR A T S A5 R4

[ REBIA) WM REEAAE ; 35 K 2878 ; sh i aeisnd
[FESES] R-33 [ Ek#RIRED] A [XE%HS)1671-7856(2017) 10-0089-07
doi: 10.3969. j. issn. 1671 —7856. 2017. 10. 018

Amyotrophic lateral sclerosis-associated gene mutations and ALS
animal models
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[ Abstract]  Amyotrophic lateral sclerosis ( ALS) is a progressive neurodegenerative disease characterized by a
selective loss of upper and lower motor neurons that lead to paralysis and even death. Mutations in a large number of genes,
including FUS/TLS, EPHA4, SS18 L1, ATXN2 and C9ORF72, are identified to the casual genes of ALS, which broadens
our understanding of the role of RNA modulation in ALS pathogenesis. This review summarized ALS-associated genes and
the related ALS rodent models.

[ Key words] Amjyotrophic lateral sclerosis ; Gene mutation; Animal model
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Fig.1 The percentage of four familial ALS

disease-causing genes and other genes

x1 25 AIS IR AEMEER
Tab.1 A list of genes implicated in ALS pathogenesis

A FHIBE
Genes

Gene function

ESPUN

References

PR RAE Tt/ % WORVE %
Mutations fALS sALS

Chromosomes

IKFEIN JAE S G ALS BRI
SOD1 Mutations in this gere have been implicated as a cause of

fALS.

Hsp27 575 ] 24 of JiE-B WLZE 45 ( CMT2F) FIlz ity 3815 14
B 22 L (dHMN) b 3R SR AT DU i R R
SOD1 HH G R TTHi .

Hsp27 mutations cawe both CMT2F and dHMN.
Upregulated expression of Hsp27 protect against neuronal

Hsp27

damage induced by mutant SODI protein.

GluA2 JEAT B RS2 RG IR I — b1, X AMP A UK, TP

UL (1) B F 5038 ; GluA2 RNA S8 3R EE 15 ALS

PR,

This gene product belongs to a family of glutamate
CluA2 receptors that are sensitive to alpha-amino-3-hydoxy-5-

methyl- 4-isoxazole propionate ( AMPA) , and function as

ligand-activated cation channels. Defective GRIA2 RNA

editing may be relevant to ALS etiology.

EPHA4 J& T 32 1 s 8 IR S AR IR IR 352 1R TR W, 2

HFIE S ALS B R AAIE UG, JE R 228 n] 3

i,

Ephat EPHA4 belongs to the ephrin receptor subfamily of the
protein-tyrosine kinase family. In humans with ALS,

EPHA4 expression inversely correlates with disease onset

and survival, and loss-of-function mutations in EPHA4 are

associated with long survival.

PHEH 2 5 BE DNA I RNA 45 58, 25 5
A mRNA BEFEME BT 42 2 mRN A 3% 3 4 55 i 7,

FUS This gene encodes a multifunctional DNA/RNA binding
protein. It is involved in pre-mRNA splicing and the
export of fully processed mRNA to the cytoplasm.

[1]
21g2. 11 166 15 1 -3

7q11. 23 - - - (23]

4q32. 1 - - - [4]

2q36. 1 - - - (5]

16pll.2 27 4 0.2 ~0.4 [6]
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gk 1

FEH

Genes

SN TfiE

Gene function

e fh

Chromosome

Mutations

KWt/ % WOk %
fALS sALS

275 SCHk

References

TARDBP/
TDP -43

ARHGEF28

SETX

ATXN2

PFN1

SS18 Ll

COORFT72

OPTN

DNA/RNA £ 81, R4 DI 2 78 TDP - 43 &1 5
HUBS ALS AR,

DNA/RNA binding pmwteins, the pathologic accumulation
of TDP43 is now well recognized to contribute to the
pathology of ALS.

ZERHT G AL 2 H mRNA AT RES S T ALS #
Lo VRERIIE L,

The encoded protein interacts with neurofilament mRNA
and may be involved in the formation of ALS neurofilament

aggregates.

IZFE 1A DNA/RNA fif BEfG DI AEIR , 2 5 RNA 559)
AR, B PR SRR —AS Y (0 R P A Y D 4R
ALS #5E,

This protein contains a DNA/RNA helicase domain which
suggests that it may be involved in both DNA and RNA
processing. Mutations in this gene have been associated

with an autosomal dominant form of juvenile ALS.

ATXN2 ZE N Sl & —A> 14 ~ 31 FREEZA ABb X
IR, LAY BE 3 32 ~200 A, S48 BE MK 1
ISR ALS 53,

The N-teminal region of the
polyglutamine tract of 14 -31

protein contains a
residues that can be
expanded in the pathogenic state to 32 =200 residues.
Intermediate length expansions of this tract increase
susceptibility to ALS.
ZHNEEARMRE - RN ELE T, %N
B 5 Miller-Dieker 275 i AH 3¢ , FIr 4 s 19 2 (1 S AT
RETE 2 W0 h R A A

The encoded protein plays an important rle in actin
dynamics by regulating actin polymerization. Deletion of
this gene is associated with Miller-Dieker syndrome, and
the encoded protein may also play a rle in Huntington

disease.

SSI8L1 AU Ay 2 A N 7, 2 5 3 Mg L4 il i
PEFREM, SSIBLI 22N ALS MK,

This gene encodes a calcium-responsive transactivator
subunit
chromatin-remodeling complex. Mutations in this gene are

involved in ALS.

which is an essential of a neurn-specific

5 RABEHMEAERASS AMM AR, B4 2 ~22 1
8 700 ~1600 9% I GGGG CC AR IR T & i %8
AR5 ALS SRR FTD) A,

COORFT2 has been shown to interact with Rab proteins
that are involved in autophagy and endocytic transport.
Expansion of a GGGGCC repeat from 2 —-22 copies to
700 — 1600 copies in transcripts gene is
associated with ALS and FTD (frontotemporal dementia) .

from this

OPTN W 5 huntingtin &[4 75T 3A DL JK RABS
FARELAEH , B #05 TNFa F1 Fas BUUAGE #5081
FOGEAE , T PN 578 R B AL T IR AN ALS

OPTN interactions with huntingtin, RAB8 and transcription
factor ITA proteins. It may utilize tumor necrosis factor-
alpha or Fasdligand pathways to mediate apoptosis and
inflammation. OPTN mutations are associated with familial

glaucoma and ALS.
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Chromosomes
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fALS

sALS

275 3CHK

References

UBQLN2

SQSTM1

VepP

ALS2/ALSIN

HNRNPA2B1

HNRNPA1

CHMP2B

ELP3

ANG

SPG11

DCTN1

NEFH

VAPB

HEHRZRERER,

This protein is  thought to functionally link the
ubiquitination machinery to the proteasome to affect in vivo
protein degradation.

A2 R AT NFKB {5 Sad %
SQSTM1 binds ubiquitin and regulates activation of the
nuclear factor kappa-B ( NF-kB) signaling pathway.

25 KBRS VR 3R 1 B2 3R 4045 A
The encoded protein plays a wle in Golgi sorting, protein

ubiquitination and degradation.

Z 5EREE, N
This protein is involved in vesicular transport and functions

as a modulator for endosomal dynamics.

MR 125, 5 mRNA I T ARG FLE A %,
This gene encodes heterogeneous nuclear ribonucleoproteins
(hnRNPs ) and influences pre-mRNA processing, as well
as other aspects of mRNA metabolism and transport.

WA F125, 5 mRNA I AR ALE A 56,

This gene encodes heterogeneous nuclear riborucleoproteins
(hnRNPs) that associate with pre-mRNAs in the nucleus and
influences pre-mRNA processing, as well as other aspects of

mRNA metabolisn and transport.

Z 5 RIE kT
CHMP?2B is involved in vesicular transport.

ELP3 JEAE H ZBFE R B S S W A E LT T RNA
EIE R, B P 2T A 5,

ELP3 is the catalytic subunit of the histone acetyltransferase
elongator complex, which contributes to transcript elongation

and also regulates the maturation of projection neurons.

RNA BRGNS , f2E (RNA K 1T S 3808 A )
R TR AR IR URNE Bl T g K

This gene encodes rbonuclease, RNase A family. It
hydwlyzes cellular tRNAs resulting in decreased protein
synthesis. It is an exceedingly potent mediator of new

blood vessel formation and motor neuron axon outgrowth.

Z LAY iz, SR g L KA K,

The protein is involved in intercellular transport and is
related to axon outgrowth.

5 2 N R A IR sl s K

Dynactin hinds to microtubules to drive axonal transport.
Z 5 eI BB AL,

The potein is involved in the formation of neuronal
cytoskeleton.

Z 5y B iz , SR aonin L KA K,
The protein is involved in intercellular transport and is

related to axon outgrowth.

Xpll. 21

5¢35.3

9p13. 3

2q33. 1

7pl5.2

12413.13

3pll. 2

8p2l. 1

l4ql11.2

15@1. 1

2p13. 1

22q12.2

20q13. 32

19

18

Rare

I
Rare

I,
Rare

[17]

[18]

[19]

[20]

[21,22]

(2]

[24]

(2]

TE: -, AW CALS, SN BB R BE LA ; A LS, F BEON R BE ALIE

Note. —, unclear; fALS, familial amyotrophic lateral sclesis; ALS, amyotrophic lateral sclerosis.
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2 RNA RBRER ALS TZHH?

IR, ALS &l 58 (8 A IR A o
ER N IR A W DL K RNA BT840 T 2 F2 A S 60,
M AEFTA BYAE SOD1 4T 1Y ALS %% 24 RNA Y
Vs Y, HiiAMKS 5 ALS L AW
KA 30 R A Ay, 6 A ML 22 1T 32 4K \RNA 57 1) 2K
HERG MBI R L isE 20, B2, WK
RNA 5§ §] JE f AR 0 56 B T 2 20350 4, Hop
COORFT2 AL FEUAY ALS ¥R 7E X Wtk ALS i
BB Y HE B i, 5 RNA UG ¢ Rt i %
Yl T COORFT2 B YIAR 1 (55— SMiF Ela F15Y
YIAR 3 (5—4M 1 Elb Z[EA GGGGCC 7~ M 5k
1 FE & ¥ 51 (hexanucleotide repeat expansion ,HRE) ,
HER K £ N BEh B 2 80, EW AR
GGGGCC T AEH—WEAE 30 LA R & T 30 A
ZA R AR R A (FTD ) 8 ALS AYTTRE ALS
F R VLB ik 1600 4>, RAF COORFT2 IER
S AL TS8R AT Rk BB, {H 2 BT AT HER A
M REALHI S5 FTD 5 ALS, H—J& HRE 454
T COORFT2 ¥4k TAE AN I LR, FF T e &
DNA JEH, RNA/DNA %252 3 ( R-loop ) 512 RNA
Pk, 4 R ETREJE HRE 25K 7] A S 30— Fh (0K
7 5 ATG U115 (repeat-associated non-ATG ( RAN)
translation) GGGGCC H & A LA gt it H e iR/ K 2 1R
s R K 2R 1 22 B, 3 PR 22 IR A 24 i B¢
., COORF72 5—4M i FJ5 1 GGGGCC £ 45 Il &
5,3 8 RNA 195 B RAEN

I 4k, FUS . TARDB , SETX . ATXN2 . ARHGEF2S .
ELP3 HNRPA2B1 Fll HNRPA1 %5 8 J:[H7E ALS fr
g7 HL Bk T COORF72, 5 RNA A ¢, FUS
F TARDBP J&—A~2 J1HEf DNA Fl RNA 254
M ,Z5 RNA Bk e 5142 S mRNA Foe 1 4
95, SETX 45 DNA/RNA i e B 2 sl , 2 5 (RNA
FIZN /N RNA 198581, ANG J&F RNA fif§, ATX N2
AR LIS I TARDBP #51%: , ARHGEF28 J& Rho 15
SV B B AT DASS S M4 22 85 11 mRNA Jf 51
H %M  ELP3 25 RNA & AUIE £, HNRPA2B1 I
HNRPA1 9 i AN Y5 — B4 A% M5 4% 85 H (heterogeneous

nuclear ribonucleoprotein, hnRNP) J& £ I fit RNA 4%
B M, AT AT AR mRNA ( pre-mRNA ) 4318 % £
PEBIHEA S mRNA ¥ iz | BIPEAIRRENE . NI RNA
R 55 PTRE 2 ALS M AZO Bl Z — .

3 ALS zhiptEsl

ALS Eh B 2 0F 58 ALS 1996 N s BE . R
USRI T R B T B, HETES. ALS (MG 1528
SR 5% SOD1 TDP-43 VCP FUS ALSIN %%
FER BAS 7] 58 A8 (R A SR AR T )i 30 89 6 56 R R
/INER B8 PRIz 53 /DN B, 38 A 6 Wobbler /)N B & 58
5 ALS Zy Jdih 2, UL B S e 75 R K BRL ALS 7Y
(F2), HERAALS Z& hZH Wobbler /)N FUZ 50
AETT AL R ALS AR T BEZE AR ) Z A
hmSOD1-G93A 53 AR HE PR % e A /)N B2 B i H
Iz B ALS RER T AR FO Y R AR AR SO iE
Sl 2T R HL

4 ALS &iRh¥ &8 R EE

ALS Yk R Z 0 DL J%, B R iy e R 4
AR RN 175 5SS BB 42 7 0 B SR ALS (9
BEHL, X A ALS IRIT RS R 2 —, — 7
TATE A O AR T R AN B BIR A S TR, K 22 B0 ik
PRI 6 3 & B ALS 20 2L A L 40 C9ORFT2 |
ARHGEF28 A 37 ALY | 3 46 5L [R W] i S e AN []
FowALH, S — i, B LS SOD1  TDP-43 |
FUS %53k PR 75 B A= UL R i 36 ak bt &5 5 i 48
B 2830320 BT DA R DRSS R £ 5 4 i BRSEE [ 2%
AR o RE R S DRI AL A 5 PR A S
PREE RIS E o Rk i —Fh A% TR . FI ] CRISPR/
Cas9 FART LIS AR L (1) 5 s mi A, st 15 75
S O TRT B SIS R VR TR IORSME s, LAk, IR
o LK Fk W L B2 A D Rg R, wT DLAUH A
ZAh PR AHE AR i L 35 DR il B A 28 28 ot 41 A
YEF AR AR, 3 PR bR ALS B RUR BESE 4 i ik
FEIN 2875 B BOR AL, DL 7E Aok B WF 5 o, 75 22
LGS AR B DR A Sy 3 AR T RS e S5O ML Y
ALS HAL
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K2 ALS Witk AR
Tab.2 Rodent models of ALS

% IR

No. Target genes

A
Phenotypes

275 3k

References

1 SOD1

2 TDP43

3 FUS

4 vcp

5 ALSIN

6 Vps54

SOD1 ZE DI [A] Az i, £ 04 e BRI R S 0 30 B e R DR B /N B ot 20 A4
i F , 2 B AE AR A 5 AT S FHR AN TUIR iyt EE RIS, Bkt
RS YR AAF W, B BEE , AR5 DU ZE R I SR St 75 A 38 ALS SEARLL,
Over twenty transgenic rat or mouse lines with different mutations utilizing neuronal -specific or
astrocytic promoters have been created. Mutant SOD1 transgenic rodents recapitulate many features
of ALS, including mitochondrial dysunction, protein misfolding and aggregation, excitotoxicity ,
and oxidative stress. Transgenic animals have shoitened survival and limb paralysis. Mice with a
low transgene copy number, in which the onset of disease-like symptoms is delayed and shows
slower progression , may more accurately recapitulate human ALS.

TD P-43 SR FEANIR] J3 B 2 5 R R BURI/IN B, 32 SR TR SR ZE fibbhe i, 4138 3y ph
JCRAEIRITHBUE , BRIV S5 RN RAR,

Both transgenic rats and mice with mutant TDP-43 gene were generated using different promoters,
transgenic rodents displayed axonopathy, synaptic defect and motor neuron degeneration. Mutant
TDP43 caused the development of an abnormal gait and reduced grip strength.

WP FNSEAE FUS e B PRI R/ IN BRAR A7 1, JH: o 9 28 2 5 PR K U RT % J AT LRI
A ICE [ A BEPA: e D8] e R IR B B J2 Rt S A B R A 2200 2R OF S Ak 3 T 2
SERTVA L

Both transgenic rat and mouse with overexpression of wild type or mutant FUS gene have been
generated. Mutant FUS transgenic rats developed progressive paralysis secondary to loss of motor
neurons. Transgenic rats that overexpressed the wild-type human FUS display a substantial loss of
neurons in the cortex and hippocampus and deficit in spatial learning and memory.

i RISSH 28728 V CP E R A LES T/ B S5 B JULPA o 0 B R | 04
ORI SEH A WEZEEL 21 H IR 2 ATFE T, 33 55 R YL A 18] 5 B

The VCPRISSH/R155H mice manifest prominent muscle, heart, brain and spinal cord pathology.
including striking mitochondrial abnomnalities, in addition to disrupted autophagy. Homozygote
exhibit weakness and myopathic changes on

mice typically suwvive less than 21 days,

el ectromyography( EMG) .

PSR /N BURAT TE B0 A ARl 0T, A7 7R IS S ) R B , 5 RSB AY e BU R AYIZ 3 i 22
TOA MR

ALSIN knockout mouse models digplayed normal life expectancy with minor motor coordination
impairment , and potential corticospinal motor neuron ( CSMN ) defects in the cervical region of the

spinal cord.

wobbler /NRJELT Vps54 JE AR RS F o /D MERIR EE 0 TRF = % AT,
WUATE S AR SiF R A LS R AT - Mg s 2on stk ,

Wobbler mice are homozy gous forVps54 spontaneous mutation. The mice exhibited body weight loss,
defective spemmatogenesis, male infertility and ALS pathological changes including muscle
weakness, gait instability, head tremor, progresive ascending and descending motor neuron
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Research progress on preparation of rat models of acute myocardial infarction
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(1. Guang’ anmen Hospital ,China Academy of Chinese Medical Sciences, Beijing 100053, China; 2. Xiyuan Hospital ,
China Academy of Chinese Medical Sciences,Beijing 100091 ; 3. Beijing University of Chinese Medicine,Beijing 100029) )

[Abstract] Acute myocardial infarction is one of the major causes of death in the world. Research on animal models
of myocardial infarction has a great significance in improving the pathophysioogy, diagnosis and treatment of human
myocardial infarction. At present, problems such as low survival rate and complicated preparation still exist. In recent
years, some progress has been made in the preparation of animal myocardial infarction models, which can impwove the
survival rate, qualified rate and speed. This paper analyzes the preparation of rat models of acute myocardial infarction and
related research, combined with actual factors to simplify the process of preparation and improve the skills of scientific
researchers, so as to provide a source of stable and reliable acute myocardial infarction models for medical research.

[ Key words ] Rat; Acute myocardial infarction model; Spontaneous breathing; Coronary aiery ligation;
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R BRURR RSSO L A oy 326 81 R R e BT 8 I [ E 9k
JEE R T o MR RE 20, O B U IR 1 R S I AR A 4
PeF Rk, 7ER B AMI 3 #5072 | X6 bR 59
e BRI 4 A8 B, i 4K & S AT

DA RS SRR IR, (ELAR IR B3 G R R SRR AR 1
PRHE TERR B i E A O3, JF HEE S RMIE B Y
A BOLE G5 %, FAMIFSEUESE ) K & B
RV 2 LABRAR 1) ¥ B2 (36 mg/mL) FF K BRUBR B A
ESSEON - HIEIE Y S AN ) e e
P, DTS AR B TR R A8 TR ERAR IR )5
AT B 38 2 L 1) PR TS8OSR 388 i R e FH 2
Fabh 23 M B Y HE T B RS, BT RLXERHIE 5% R
FAREARL, AT A B i A AR WAR &
B, HSCHR BB TR ITE B AL AT LARIE TR i
R [R5 2, DA T D2 JRR 51 P AR B ) 1
SN RISET R 105 T MR Aof JER: 7 245 49 1 WA o 751
R Y AV A 4P 8, 7 45 A HAR I SR I &R
KPR E 5 Tk T T Y R) ik A 15 2 — AP HIE .

4 S FRED R

TR AMI A 2 4] A 52 J s 328 JBCAR] Aoy Az 0
T3k B AT Ao 0 418 s ok ) 7 AL i 45 i 2 5
o —ME R R, 7R SCsh W POH T
R A7 126, 50 F T | ALY A A R ) SRR
R R HEZENIZW B L H XA
HAS R IT T, O H AR g — R E AMILJE Y
Tk PRI 068 5 A7, 1 i Oy (8 1T B 4 )12 i
AT szs s, # KR LAD 45305 3 2 sl e 0 =
FIRE eI, 4] 5 2207 3 b W28 30 SR 45 LS K B
i B HL R R B ) SRS TE T aVL V2 V5 JHk
Fams T I AR 1 R ELZE 1.a VL SIRNS K, SR mT L
WA AMI K B BEAE A0 S 2e 0 %, HRBE 2 2 T
AR PRI WS I (8] B AS T T A A8 Ak, o v L2 )
AMI A EE 25 % 2 ) 8 ) PR 380 (BT AR X
XF AMI AL B K S BEAT RS0 1Y 2 2 5 A, fngs
JUURE FEIX 358650 /) B 1) 322 42 350 A7 4 B A% I &
BB BATE 455 , Bonilha 252 ZERF 5T 45, SR A6
QUMK T 1 mm fEKIIEL AMI K FUAI/) 1 A7
AMI K BUFHAFTE A 2 (92% ,96% ), Q R TR
5/NTHAL AMI AR SCHE TCAARBL ] f o L i T 11
IR GZANFH R TR EUR B AW, ik
YR B AE2 W AML BHA iUk S H M E, R
TEORE v R SRR SR AR 2R ) R I T B A B LT
IR, HRE I RAS I B AMI A OCHE AR 754
L4 0> Y 17 1R 45 & & 11 (heart-type fatty acid
binding protein, H-FABP) | Ifi 35 [7] &Y 2 Bt & iR
(homocysteine, HCY ) 5.0 HLLES 2 1 T ( cardiac
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tropoin T, ¢Tn-T) , bR P Kl [RIRE A7 AERT (] % 1Y
R R, [ PN 2 22 2 pgBE o R B 0 R B 4L LAD
J& ,H-FABP fEILIEHAY & 1 h E 271 5,3 h k5
U9 h AR ARTT LAGE S I ILYE HCY A& 1 h A
ThEa#,3 h ik &g, H— B4ERFIAR)G 12 h;
¢Tn-T 7E I T £ 3 h FF 4T R, 6 h A2 g,
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FSWT AMI BHE A9 f BB bR 2 — 5 8 A B 50
AN HCY A A FIFAh AMI (9HUS o fH 1) 87T
T g R R R S P B E SR AR R X AMIT Y A
HEARE AT a1 7 1 3 A oA FR X I ] 2 Y
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HE O MNP K By BB 45 DT R A% T VF 2 AT
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F AR DL, R SN ] WL S0 A ) o0 28 T BB 3
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TRIFEE E, BSR4 MR AR BT
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S T 0 JUE 1) WA 4 B B T B, KT 5Kk fiE
B35S ; [ N S RE RS O WU Y Tei 45
B0 AR AR R B A T AT X 22 % T RE Y ) W 5 0T
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% s WAMERAR B A e — 5 R BR 1, A5 A7 1E
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T (1) 75 BEATY AR o3 b 2 Sl sk 5 AR 1Y B 3 e Bl o
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S R BRI SE

5 RESRE
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TSGR T PR BT LA BRI, 35 T
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The application analysis of alternative method in cosmetics asssessment

CHENG Shu-Jun', QIN Yao’, KE YI-Hui'?, CHEN Zhi-Jie’ , HUANG Jian-cong’
(1. Guangdong Inspection and Quarantine Technology Center, Guangzhou 510642, China;
2. Chn-Alt Biotech Co. , Ltd, Guangzhou 510535)

[ Abstract]

compliance test, biological mechanism research and functional materials screening. These methods include alternative

In vitro method as indispensable biological research and testing tools, has been widely used in cosmetics

methods which have been accepted by reguations and standardized test guide, non-testing method used for risk assessment
and prediction, and a lot more diversification and individualization of in vitro methods. With the consensus formation of the
whole industry and increase of application experience, innovation and optimization in vitro method will be constantly
emerge. These technologies will be beneficial to improve competitiveness and to develop products to meet the needs of
consumers.

[ Key words]  Alternative methods ; Cosmetics; In vitro assessment; Application
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VA E B 2N S 7k SR Z LR B A
1 ez 7T &5 3

PUIRA FH IC A SE A4 (TS LR 2 AR Sh 4
L HERRZH AL A E ARAE AR AE) B A A
FLEhY 0 2 A Ve 5 Db i IS AT R A R A
1 (in vitro methods) , 2835 " 4% 56 1E I 872 B 4% 27
FH T IO 25 327 5l ) S 96 1) A Sh T ¥ TR O 46 %)
CORTTET o AR RS I8 AR G A I S L A [ A
SNITE] gy =2k
L1 JEMik A&

AE I 77 (non-testing methods ) X FR A “fik
J71:7 (in silico methods ) , )7 S J& 48 AT 3 154
LR W BUIN 7 35 . 2T EpLn i Ko fe R 2
B S DSOS TSP B BT & ok ]
T I Ak A X N A B N B B Y 5 e 451 AN o
¥ 50 & & (structure-activity relationship) , 43 28 93¢
( grouping approaches ) , 28 X S (read-across) | #FE
27 R{H (threshold of toxicological concer ,TTC) &
KRG (expert systems) 55 . X T IEAE LT A ES
KJEAZL(OECD) W | SEE A H AL [ A X
K R, BN E 22 A > QSAR AR AT AR
B At g B A2 A VEVEAS 44, OECD QSAR
Toolbox \Toxtree .CAESAR [ TEST ;& HESS %% | B 2%
FOVE R 28 e WS B TR SRR R R B TR B,
PEREE AR & gewE ARG R F T MIEUESE
KK BRTH 95 25 B3 25 (SCCS) YA RNl i 2% I A
B m il /N A ot it JsOoRH2 A TRl AT LA fE ]
TTC Jik, 7 Tl fb2# i, X X SR e 4%
AN IR S BRALAG T4 32 2 th Bl 38 (1 1k 2 o
HS e f T IA T JE KB a2 I
PEEUR) (CFDA) &A1 At ol 5Bk R 4 55 a7 3
6 FE ) UL B2 3 W] DUR U8 2% Uk BRAL M | A
ROCHR FERRBORE G PR ST AN T 8 78 £
DL KA G 1 B 45 BB HIT B0, 398 i s et A 1k
BIiH SRS, b E At AR 07 25 B9k iR
WIEAE I & F 5 SRR AEAE — 2 2508
WTFE T L 2 I BRI,

L2 BRAZE
B SURRAR s ik 2 o« AR O v 02
283 Bl B R el B R SC M AT RE M N T
B A% G 3 W) S 56 51 Bl W A LA B A AT B AR A Oy
2o P, BRI i B 45 SR 0> 5 PR A1 24 R

25, 2 ) T TR O 2R, B AAS 1 S IR A5 0 K
RPN 7 30 =22 [ g Sy FUASE AR Gk A 240 e 5
PETI G 4528 shig 1) 2 vk 1B 1 26 40 M35 7
AR (1C,, ) Sl Prk BEAt FE (LD, ) [H]
HENERME DGR 5 BT 3D R KA A K R R vk
O L 5 A P T S B3 ST R E O R R R B
BRI B S 56 1 G0 2 N M 3R Th b 7R 4 (CD86 Al
CD54) YRI5 SO 3 ARG R N2 &
RO BEAE TAEGA T B 40 90 4F4% B 7 iR TE AL
TR AT 2% 280 % (EURL -ECVAM) |
& FE AR vk 230 T TR IE ey (ICCVAM) FTH
AT AL 0 (JaCVAM ) |, 58 UK IE /Y B 1
MR AR i B 50 T,
1.3 5 FAiE

I SCRMR A T 2 BR LS A5 A ik LR B AR
T I G I E N At i BB R 7= A 4
sy sk A A IR S AR I R R i, Ak A
Tk AR ANEES R e S0 i B A AR ORI
SESL NG Tk (U AL ) 55 4 A FEARTL R YN,
ML FE S IG5 B T8 FH Y PRl A B 1 I FH 403
P Wn3E [ A IR R ALHE T R 2R i
it B16 Bl A\ €0 2% 2 A A A S5 4 $5 He
TR B 0 L 45 2 A RSN 7 ot Ak T AL
(A SN A A4 5 T D 1 D7 v |, T 4 4 i '
FAR A AN = o A R R ek AR, Xk
Ty R R AR 22 1 R, HL S I R 5 % &
R AL B AR S, DR TG 7 B AR S W T B, Ak Ak
FARZ 7= i 0 E R B S 4

2 BRFEEMR RGN T B AER

HNERA AT (AR & OECD 2004 4R 7
MIFERE 432, B 3T3 PR 2T SBIOE 3 4 355 (i vitro
3T3 neutral red uptake phototoxicity test, 3T3 NRU
PT), HATSIA TR F Bk e &g 20 I, 38
P2 2 AR T 1 A TR R v ARG 56 A6 8 A7 Ml A
#E(SN) &5 T 2006 47, Rit & A brifELy 30 BT, F K
CFDA 7£ 2016 4F 10 H MU F A (fldl it 2 4= Ho R
BV Y 75 A8 7 1 J& 3T3 NRUPT, #f1k H AT,
OECD JeJ5 &An i A% 7 1 O 8 55 B2 Rkl 35
N O N N N € oy R A e
THL A S B ArE A E R A 5 Y
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Tab.1 The currently available in vitro testing methods

b7 NI Ry G =S AW R7 S
Regulation accepted and valided altemative methods

R bR
No. of guides and standards

A R R RS 3 P
Bovine corneal opacity and permeability test, BCOP
AR AT i
In vitwo skin comrosion:Human skin model test
o e B R A
In vitro skin irntation reconstructed human epidermis test
PNERZY S NIRRT
Rat skin transcutaneous electrical resistance test, TER
TR PR B o FrOfEE e R i
In vitro membrane barrier test for skin coroson, CORRTOX
HAEZ MG A
Direct peptide reactivity assay ,DPRA
N ST An
Human cell line activation test, h-CLA T
3T3 LT B BO LA S
In vitro 3T3 NRU phototocicity test, 3T3-NRU-PT
Fluorescein leakage test, FL
G A 20 M ) % 1K
Shot time exposure in vitro test, STE
3D F IR
Epiocular test, HCE
TRAD B IR it
Skin absorption: in vitro test

W R 52 S TR R 70 VR S e e 4 i

OECD 437 ,SN/T 4153

OECD 431, GB/T 27830, SN/T 2245

OECD 439, SN/T 3948, SN/T 4577

OECD 430, GB/T 27828

OECD 435,GB/T 27829

OECD 442C

OECD 442E

0OECD432, GB/T21769

OECD460

OECD491

OECD492

OECD428 , GB/T 27818

OECD 455

The stably transfected human estrogen receptor-a transcriptional activation assay

X6 4 7 IR 208 [
Hen’ s egg test chorio-allantoic-membran assay, HET-CAM
RS TR E A M R T

SN/T2329

OECD DG129 ,SN/T 2328

Cytotoxicity tests to estimate starting doses for acute oral acute toxicity tests

U362 R0 A PR /N i T 2 K

SN/T2330

Cosmetics embryotoxicity and developmental toxicity of mice embryonic stem cell test

G FEAE IR AR AJS K B2 iR X

SN/T 3527

Chemicals embryotoxicity test-post-implantation embryo culture method

R SR8 9 1 A 3 i X6
Red blood cell test for eye irntation
HR B F 2 i i ik

Neutral red uptake assays for eye iritation

SN/T 3084.2

SN/T 3084. 1

T OFCD: &3 AR & RS, B . [ K hRfE ; SN KB4 BEAT ML AR v

Note. OECD ; Organization for Economic Cooperation and Development ; GB: National Standard; SN: Indutry standard.

VAR, B MR E BT LA,
— M L e ) B AR 2% 1) i B A, R R B
B A HEREIE A0 K F FEIE AN 20T AR AN
2016 4F& A DPRA h-CLAT, —J&H& 5 A4S
(integrated assessment testing approach , TATA ) {JJF
K — 0 07 VR A BERL 2 A A T, AnHR
SRR L B JER 0 SRR B R BB TATA &b 148 i B A
IRE B Bt 25 RIS E I8 T ATAH R T
WL BT QSAR FRALGEE  AHER R
SEROITE IR S B IS R A S PR K
FOM 1) M 3 4R, WA E 45 Rl B (adverse
outcome pathway, AOP) JFIfYiz H , HEL T K& Hr

bt A

RIAH 5 P 5 KU PPAG 45 &, 3k T R A
AT SN L b € R 7 RN N AN ]
LSt

B K77 R 7 otk sk Sh i B BAR R A S AR

3.1 ERFN AT

ERLAR] 19 85 A7 vk 322 LI sh ) 52 56
FLE A D7 vk A o000 A5 7R 36 E 48 A A1 7 4K 4
Z2 LA Sl S R S < bt TR A D vk T T T
TN A e RUBS: 1) A A 25 T S0t T 3 ) S5
LR AL A M4 R AT T AR S a2 28/ AR
AN T el i U S e = ST E R R

3
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LG LB A 2E AN 3 1 2 0 & 3l 1 52 56 58 ) A
HAASECN T AW F I, N & T
100 ELIRAS S S & R B A e nZe
FEAE 3 5 CAMVA J7 3% F1 BCOP J7ikka il T 60
Fofr Aot B IR SR 385k, 485 2R 7% CAMVA 5 15 1O 4%
SR ISR A SR ) S 97. 6% |, B (BH
45 R N 2R K 100% |, o i PGS 3 98.3% .
BCOP J5 ¥ M sy 100% |, 45 50k 83.3% i
HivEk S 85% 7, FMBA E AT B
f WA ELA ) 7 12 1 D R S G PR AR E 22 5
B CAMVA ik AfEL ,BCOP Jridk X T 42 5™
G Qe (ORI PN 2 7 R
3.2 P miblhiEe R

F RS R 1 LR ot AT LU i A a5, ]
W L F bt i JEORLG A, G R — SRR R
[N s AN e YT g T 2%, T2 s e R
IR 2R 52 Mot B B8 B P A TR B2 A — 3, )
FHEAR D7 7 0 DA 25 55 T A 48 Sl 32k 86 Al 41 1 355
Bl , 2 ey R i 40 2 0 00 e S B0 5 A R T N R
TR BCOP J7 vk ] 0 6 AS [t v i) J50RE
HERIETH  [FIAE, BT A 2 A K S HCh
PR AR T LR R BN BCOP )5 e 3RS AT
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Genetic pharmacology of individual differences in morphine analgesia

YANG Yin, MENG Ai-min "
(Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences (CAMS) & Comparative
Medicine Center,Peking Union Medical College(PUMC) , Key Laboratory of Human Disease Comparative Medicine ,
National Health and Family Planning Commission of P.R. C, Beijing 100021, China)

[ Abstract] Mowphine is a widely used opioid analgesic, but great individual differences in response to morphine
such as sensitivity to analgesia and susceptibility to tolerance, which due to chronic morphine treatment, are great
challenges for clinicians to optimize treaiment strategy. Genetic factors play an important role in individual vanability to
morphine treatment. Individual responses to morphine are influenced by various gene-encoded-proteins implied in
pharmacokinetics and pharmacodynamics. Variants of P-glycoprotein encoding gene ABCB1 regulate transportation and
distribution of morphine and affect analgesic effect. Diversity in UDP-glucuronosyl transferase encoding gene UGT2B7,
whose encoding product catalyzing morphine to gycosylated metabolites contribute to different response to morphine in a
pharmacokinetic way. Nevertheless, variants in p-opioid receptor encoding gene OPRM1 and catechol-O-methyltransferase
encoding gene COMT regulate morphine-induced downstream signaling and influence morphine analgesia in a
pharmacodynamic way. It is necessary to employ individuals with more complex genetic divewsity and screen in a larger
scope through a more comprehensive system to find the key genes involved in individual differences of morphine analgesia in

future research. Elucidating the association between genetic variability and individual differences will help to figure out the
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mechanism of pharmacogenetic regulation in morphine analgesia. It will provide basis for personalized and accurate utility of

morphine or even combining with gene therapy to improve the analgesic effect.

[ Key words] Morphine analgesia; Individual differences; Pharmacogenetics; Pharmacokinetics ; Pharmacodynamics
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Research progress of humanized mouse models in immune system
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[ Abstract] Animal model is an animal material with human mimic performance established in biomedical scientific
research. It can be used as experimental basis for studies of experimental hypothesis and clinical hypothesis. It can shorten
the research time and observe the whole process of disease occurrence, development or prevention and treatment. Human
biomedical research is largely limited by the biological complexity. In order to overcome this limitation, based on the

immunosuppressive characteristics of a severely immunodeficient ( SCID) or recombinant activated gene ( Rag™"

) in mice,
humanized mouse models of human diseases can be established and have been widely used to study the underlying
principles of human immunobidogy and complex pathological mechanisms of human diseases. This approach has become
one of the important ways to promote the development of medical sciences, with practicality and foresight. In this paper,
the application and research progress of humanized mouse models are reviewed.

[ Key words] Humanized mouse models; Human diseases
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Biosafety hazard of laboratory animals in medical colleges and its
prevention and control

HAN Zhi-gang, ZHANG Qian, HAN Wen-li, TAN Dong-mei *
(Laboratory Animal Center ,Chongqing Medical University,Chongging 400016, China)

[ Abstract]  Biosafety hazard has been paid high attention with increasing use of animal species and quantities in
medical colleges. In the present paper, we analyze potential biosafety risks in medical colleges from characteristics of
biosafety environment, experiment activity, zoonosis, laboratory animal management, etc. , then give some advices on
prevention and control of biosafety hazards.
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Application of mutated inbred animal models in the experimental
teaching of medical genetics

TANG Zuo-ging, HUO Xue-yun, HAN Yu-ying, WANG Jing, YE Hai-hong, ZHAO Tian, LI Zhen-kun,
CHEN Zhen-wen *

(Department of Medical Genetics and Developmental Biology, School of Basic Medical Sciences, Capital Medical
University, Beijing 100069, China)

[ Abstract]  Objective Mutated inbred animal model is introduced to the practical course of genetic diagnosis in
the hope that medical students are able to apply what they have leamed to clinical cases, based on a deep understanding of
principle and technology on gene mutation detection. Methods  We integrated DNA exiraction, polymerase chain
reaction, agarose gel electrophoresis, and gel imaging analysis into a comprehensive experiment and arranged 4-year-
programme undergraduates majoring in preclinical medical sciences to conduct it with the purpose of investigating the
internal relations between phenotype and genotype in a hairless Uncv mouse model. Subsequently, the questionnaire aimed

at evaluating learning effect on the part of students was handed out and their feedbacks were analyzed. Results More than
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90% of respondents are satisfied with the general learning effect. Especially, 98.7% of students support the enhancing

effect of the new teaching mode on their research skills and 96% consider the practical course helpful to their problem-

solving ability. Conclusions The introduction of mutated inbred animal model to the practica system of molecular

diagnostics proves beneficial to boost students’ learning effect and scientific research quality. Our practice also provokes

thoughts on the further utilization of animal models in teaching system of medical sciences.
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Note. Genome DNA was extracted from liver tissue and then was subject to
PCR. Amplified iRhom2 fragments were isolated and identified by agarose
gel electrophoresis. WT: wild-type homozygote; HE: heterozygote ; HO :
mutated homozygote.

Fig.1 Electrophoresis analysis of iRhom2 fragments after PCR
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