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(@] BH FEROIORIHE TES, Eid Tol2 $EEFA AR, ks 7T —H A SV R I
AR GFP IMBE DA it £, Hirp— AN R Toi2:20141221¢ 1 GFP TEMIZ R G rh 3k  (HIR WA % 5E 3] Tol2
KRR AE AR R R A AT AL E 1 R T WA A8, AR S0 E BT ARl B XX — Tol2 #5 R F4f A1 5
HIBE L0 278 5 BT S E . Fik (4 O KRR PCR (thermal asymmetric interlaced PCR, TAIL-PCR) %
FE Tol2 % JE 45 A 5L BRI 007 B ) FH AV 24 ARG 0 4 28 28 1) 26 PR (R ) 28 Rk A 6 5140 & GFP Rk A —3
P 5 T BE S 0 2l A R R AR I — 2P T IZ S AR S U R B, SR AR, Tol2 ¥ FHiAR T
TAE M/ KM N1- Tk 3L 5 R il 1a( spermidine/spermine N1-acetyltransferase la, satl.a) ) AN F X, Bl
satl.a FEFFGSEARHTLAE . FATHIER T satl.a 205 5B H2EARM BN B0 R EFEEG, &t mEse
B Tol2 BT FRIBE D 01 sarl.a S7EPRIEA W B B & B BFG , B0T IVE RIS AR AR BTRA T T H,

[R8H] DM, Tol2 ¥ PE T ;satl.a; ARG JRATAAE

[FESZES] Q95-33 [ xiktRIRFG) A [ XEHS] 10054847 (2016)06-0551-07

Doi:10. 3969/7. issn. 1005 — 4847. 2016. 06. 001

Identification of a zebrafish safl.a mutant

WAN Chuan-lu' , YAN Yi-fang® , WANG Peng” ,LIN Yu?,CAO Yu’, WANG Qiang”*

(1. School of Life Science, Anhui University, Hefei, 230601 ,China; 2. State Key Laboratory of Membrane Biology,
Institute of Zoology, Chinese Academy of Sciences, Beijing, 100101 )

[ Abstract] Objective In our previous study, we had generated various zebrafish mutant lines with tissue-specific
GFP expression by Tol2 transposon-mediated insertional mutagenesis. Among these mutants, the To0l2;20141221¢ line ex-
presses GFP in nervous system, while the position within zebrafish genome where transposon inserted has not yet been iden-
tified. The aim of this study was to identify and analyze this genetically modified mutant. Methods The transgenic inser-
tion loci in the genome of T0l2:20141221¢ line was identified byTAIL-PCR and the spatial and temporal expression profile
of the affected gene was examined by in situ hybridization. Homozygous mutant of T0/2:20141221¢ was generated for explo-
ring related developmental defects. Results 7To/2 transposon was inserted into the 8th intron region of satl.a gene, and in-
duced premature transcription termination. The maternal and zygotic mutants of Tol2 :20141221¢ was generated, while with-
out apparent developmental defects. Conclusions We have generated and identified the zebrafishsatl.a mutant mediated
by Tol2 transposon. This gene insertion mutant exhibits no obvious developmental abnormalities, but may serve as a power-
ful tool to study the development of nervous system.

[ Key words] Zebrafish; Tol2 transposon; satl.a;Nervous system;in situ hybridization

Corresponding  author; WANG Qiang, E-mail; giangwang@ ioz. ac. cn

Tol2 %5 J% 1 J2 Inagaki %" 75 ¥ 8 1 ( Oryzias JoF, 3Bl oK i 843 & 3 51 (terminal inverted
latipes ) W & BRI — PP A B 32 5% A 16 M 10 I repeats, TIRs) . Y. K % 8 & J¥ §1] ( subterminal re-

[E£THE ] EEKAKRBERE T EWH (No. 31271532) BE8),
[{EERAN ] LR (1988 — ), I W-H-AF50 A, BF5E 710l . A B A2, Email: w. chl. chzhz@ 163. com
[BIMEE] T (1975 =), B R 5 LA SN, FBENELEFRFSH SIS, Email; qiangwang@ ioz. ac. cn
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peats, SRs) . H a8 55 & ¥4 (internal inverted re-
peats, IRs) #0755 ¥ 51] ( target site duplication) £/l
5L VERFE (transposase gene ) TLN P4 F B, Koi-
chi 55 FERE I (SR A1 A BT Tol2 5 FET 1
B A58 P S e S5 % 3k 1o L 240 Y S ) X S £
WG S A A Tol2 B UKL (75 47 TIRs I SRs J¥
B) FIASNE ) Tol2 5% mRNA, KB Tol2 W]
A3 2ok & AR 2 PR 5 B B )t SR PR 2 v JF Hoe
gt B 2 1. Tol2 e JE 3 b« 5 UI-#6 0k ML
BEEE FP A B BR T SR EESM: —1 8 bp
AYREA HE AL T4 B AR 235 | S B A7 i ) T HE A E
W), AARIEFR, Tol2 5 6T n] #5711 kb H4H
WA AT B TR TR H: A B s MR RRAIR

LT Tol2 HHE R R AR S 18 o 4 3 — £
Er A 9 PRk EGFP 4 fil ¥ 51 B SV40 polyA
A (5% 1367 S R 3R 3R A ) SR IR 5RO iy
Tol2 HFE VAl mRNA L3 3F B )38 1 G 2R 4 21 5
AFERA N T, EGFP gt X 5 L ifsh e 1 &
A SR B RS B s AR R, EGFP i B A S
AR — B Rk g O E B, Tol2
B P AR B PR AH ) BE LR A, 25 T I sl 2R R R Y
TR BT B mRNA $2RTZ 0k, #F— 0l 5k
PRI S PG e AR AT 4l 98 78 1A AT LA T 47l 4 ik
A ZREMT ST .

HHESIIIG & B B rh 2 B 2R R E S
WPEA S MR, ASUR R IR I B AT
TEAHNZH LR8BI UM 4E R 2 R A vh R 4 A
o ARSCEEE BN Tol2 e JE ¥ 3 1 FE R AR 4
ARAHIRIY satl.a ALK, BIRFRATEA K satl.a
FARAAFAE B K BB H sarl.a TERITZ 2
R IR AR R AR SR AT IR BSR4 3R
GEBEWANTA,
1 #REIE
1.1 Rz

ARSI BT FH Y A B BE L £f1 ( Danio rerio ) A AB
it 2 3 Tol2 : 201412211 AEIE AL 25 78 AB B
HE RUREE 0 5 R Rt Tol2 F5 1A T 1 3 DR 4
WIS, WEIETE Holifreter 25 1P 28. SC G /R E
JIrR B B £ 4 £ 58 AR A0 5751 7 752 UL The
Zebrafish Book) ( Westerfield M ,2000) ¢!
1.2 AAXFRZEE PCR(TAIL-PCR)

TAIL-PCR It 75 (9 2 [ 40 DNA i Tol2:

20141221¢ fh & F1ACBT R (1 ~2 em) |, fdf PR 66
Bk (oK 435 A 10wl 50 mmol/L NaOH
25 95°C Z4f# 30 min, A0 1 L 1 mol/L Tris-Cl
F) P2, TAIL-PCR 51 ¥e1t B 5258 7 % 2 R L)
ATAARIE®
1.3 FETHEMBRECMEL

PLAZHRE I 24 h B A= BUIR AR 3L R 4 DNA (BAHCIR
P 2P T S i 1 B B0 AR, DA satl.a ProbeF ;
5’ -AACACCACCTCCATTGAGTTCT-3 " ; satl.a Probe
R:5’-CGATTTTCTCCGCAGTCCAAAC-3" N5 ¥y, ffi
J 2 x Taq MasterMix ( CWO0682S, FE Ay tH:40 ) 4" 4 13
HiY R B AR E Rt T-A SobEiE 28] EZ-T 24k -,
FAOC BTRL 2 AL J5 , 81 RNA A iU 7 & ME-
GAscript® Kit (AM1334, Ambion ) 45 ;2 L RNA 45
Bt RIS SERHRE S IR AT RGE "
1.4 satl.a EE 5 Tol2 FREFEIHHT

Tol2 :20141221¢ b & F1 AL A 387 B9 R iR o 4
SPRZETCHEN 555 iR DECIR IR A, 28 P s B
SUE PRI 20 DNA, Tol2 %5 J3E -4 AV A5
B4 satl.a Insert F1.5° -GCGACTCATAAAGGTA-
AGCCGA-3’; satl. a Insert Rl:. 5 ’-ACAGG-
TATATTTCTCTCCACACCTC-3” 5 Toil3-3 ( TAIL-PCR
Z1#¥) .5 -CCT AAGTACTTGTACTTTCACTTG-3" ,
1. 5 FUBREREBEERMEHRE

il 26 R R B3B8 ( MZ10F, Leica) , B4 A
[ & B WY Tol2:20141221¢ 4 % F1 U2 & 7%
W H AN F2 RE0E SR B 287 A I IR G A 4%
FH AL 5 A I 485 (LSM 510 META , Zeiss ) , P B K
J& 72 h F2 AR A6G AR MR A A A 0 IR IR T AR
HE, I AR B A 2 A AR R iR S i B e — e &

2 &R

2.1 #&i Tol2:20141221¢ G R FEBA ™ GFP EAR[E

FEDCARIL IR, 18 Tol2:201412211 i
F F1 AR %A o0 1A 55 B A RS I 7= A 1 A 28 6 1Y
JWRHG 7E 6 /K715 (6ss) (10 4795 (10 ss) (M) 24 h
(24 hpf) S SZH5 IS 48 h(48 hpf) 25 i RG24 {0 75¢
pir = IUE ST I Rb

Tol2:20141221t YOCRKIKEL THERAELT
WA, 6 PR BT, FRAT AT LUE B 1 2ok
W, FEARPAEMNG LA (E 1-A FLA”) 510 AR5 R
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W, & B R S A ARl )RR R A A | S X 5
PE—E 9 K (E 1-B fI B’ ) ;2K 5 24 h %EE S
7 Jre B R A Al 7E B S (A L P ) A HE
FHMEEMS RS FRB (R 1-C) , MEHER T

B ss lateral

24 hpf lateral

6 ss dorsal

AR (E 1-C” ) 5 52455 48 h AEKHS WA AN
AR m] AR W] (978 B PO v R IR e 22 2
U (E1-DMD”),

10 ss dorsal

48 hpf lateral 48 hpf lateral

o (ALA) 200 6 AT B S A00 v R AN T 1608 5 (B, B ) 23514 10 44755 Bk 300000 T WL AN 35 W5 (€L, €7 ) 4390k 2 4
J5 24 b MR AITS W (D) 932655 48 h MWL (D) A5 48 h M Wik,
B 1 Tol2:20141221: fh REANF LB HIH GFP FikE X

Note: (A, A’) 6 somite stage, lateral view and dorsal view; (B, B’ ) 10 somite stage, lateral view and dorsal view; ( C,

C’ ) 24 hpf, lateral view and dorsal view; ( D)48 hpf,lateral view; (D’ ) Higher magnification of head region of the embryos

at48 hpf, lateral view.

Fig.1 The GFP expression patterns of Tol2.0141221t line in different developmental stages

2.2 KFEZF Tol2:20141221¢ FHE T Tol2 5 EEFH
KREIMEREA satl.a

TAIL-PCR J&—Fp g A E R HAR 1| FHBEHL A
IR S H AT TR S [ A & i TR E
3 PCR, ZEFRMEY 3G 45 3 41 U3 R0 P 5]

MR SCHR AR IE FAEH 2 x Taq MasterMix £8
it 3 iR E PCR. , 2 1% B NG M BE I FL vk, Fe & HE
Tol2 5 end J7 1] 3k 1% — B DNA Jy Bz, LA Toil 5-3
(Tol2 ¥5JEF 37 w56 3 %2R 51 W) a1l 1y,
725 BAE Ensembl I FUXT KBS 251 Y satl.a
JE PR IS BCARRLRE K 100% 48 AN ST satl.a Fi
KI5 8 SN &N (IE 2-A)

KT HE— L IE satl.a FH NI SLHR A T

Tol2 5515 T oA T satl.a BEPH 5 Tol2 %% P11
FERER T 52, H 56, 78 Tol2:201412211 it &
F1ARZ A 52 A8 1A [ A8 7= A 1 B I fa I iR TE o' | 559
PSR = FPRNG (18] 2-B) £ H iR E N
1:2:1 fPE R s e, BJE, A6 PCR
I satl.a FEP 5 Tol2 %% 6T M AT T 3% Bl
AT, BUEEITIE 03 1:1: UINA PCR KR, In-
sert F1 I Insert R1 1] A4 4 3 By AR 7 | By K 24
} 750 bp B9 F B, Insert F1 Fll Toil3-3 1] DLy Hi %8
A F B2 500 bp (& 2-A) . PCR 453 s 586
(RIS FREY™ 14 H B A= 78 | B, 5 e ) H e 1
Fh A AR R | B, 5598 JGIE T LAY 3 B A A
F Bt il LAY e R B R BE (R 3-C)
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DAL SE8G 2R BH Tol2 %% HEFF1 satl.a FEHTEAL
B E RN, Tol2 %% BE T 1 52 246 A 3 satl.a FE

A Insert F1 Insert R.1
satl.a | .
genome MRS
Kozak ATG

l

Tol2 = Beld
transposon Tol2 3 SA

Toil 3-3

PPN, T ELAR3IE GFP 33K A9 o 56 55 ) L IX 3
Y A Y R g el G 98B ARG .

ExonY Exonll

SV40 e
PA L

Weak fluorescence

: (A) Tol2 $5PETFAR A satl.a 3 F AR 2 B LI FEBTE 0L E 5 (B) Tol2 ;20141221 & F1 R A%, ZHE )5
48 h B TCDENG T ERIBRDENCIRR 5 (C) X TCZEN |55 98 6 FN5E ¢ 6 IR IR 1) 36 PR B 507
B2 Tol2:20141221¢ 5 Z  Tol2 % BET-HE ARIFEEI N satl.a

Note; (A)The schematicdiagram ofTol2 transposon inserted intosatl.ageneand the primer loci we designed for gene linkage

analysis; (B) The no fluorescence, weak fluorescence and strong fluorescence embryos at 48hpf; (C) Gene linkage analysis

of satl.a gene and Tol2 transposon in the embryos with no fluorescence ,weak fluorescence and strong fluorescence.

Fig.2 Fluorescence intensity and gene linkage analysis

2.3 satl.a EEREES Tol2:20141221¢ % GFP
BMpREERX

FRRIE B R B BT S IR L 2R T Tol2
20141221¢ & & Tol2 ' E -1 A B satl.a FEI A
B AE SR satl.a 55 FRBIE LR AN ERE . FRATTE
PET 6 4R (B 3- A FIA’) 10 1R (& 3-B Al
B’) 3ZHKiJG 24 h( & 3-C fil C° ) FIZ A5 )5 48 h( &
3-D M D) AR A= R, 38 e A8 2% 52 7 AR A
satl.a FEFMRIEE, #id 58 1 o GFP ByRiA
AT B, K sarl. o 3£ mRNA Fl Tol2.
20141221t i R GFP 1Y IBFERT [A] 12 (8] - BA
AEARUME o B2 10 442715 s 30 7 Sk 3 240 6000 1) 1 42 11
5% (#3-B #1 B”); %Ki )5 24 h, GFP #l satl.a
mRNA FEAN; FIEAE LB BIRTN i 5 G DL R
ME E TR ZZH L (1R 3-C Al € ) o (HIF 23k
A7 B A DX, e 6 4R B GFP 76 3k 384 BH
B RIFRIR RN 2438 BN satl. o T7F LB R IA K
TR 3-A T A ) 32K J5 GFP 2ELaRIKTEM

SLARFNAKTEB A PR L 2L, 1 SR A 4238 BR satl.a
HEIRLELER (B 3-D A1 D’ ), GFP Fl sarl.amRNA
FIRM 22 FATREE sarl.a 5 GFP E AR EEA
[F) 3 A

TIAN AT A 3 S A 4 A8 A T R AR R A 4
BREIEIEIY sarl.a mRNA FiEHE M, & BLIE W
(14 B A TR i T LA e e e T[] B 1A 4 5 SR AR AR TS T
By e (K 3-E A1 F) . AT RESR satl.a 255878
PR T Tol2 % ET- AR A BHWT T satl.a FEH
AL E 50 0 5 s, T FRATT A B i R X
mRNA FREHE ] 1 7 F 07 T iX — DX, X S5 5
LEIRFW  Tol2 W AL R satl.a, E B T satl.a
mRNA F% S 4R FT 2k
2.4 satl.a REFEHRENEZ TR

BT satl.a F1ARUSRARA B 287 A IR i v, e
Ul 5 9 AR R AT B R B R B REG . FRATTHEI T AR
BRI satl.a RAEVER, PR, FRATT 3 — 25 i i
F2 RRafi Gk, X F2 Ak B 38 = IR iG b
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Note. (A, A’) 6-somite stage, lateral view and dorsal view; (B, B’ ) 10-somite stage, lateral view and dorsal view; (C,
C’) 24 hpf, lateral view and dorsal view; (D,D’ )48 hpf, lateral view and dorsal view; (E) 22 hpf, WT embryo; (F)22
hpf stage, satl.a homozygote mutant.

Fig.3 The expression patterns of satl.a in different developmental stages
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Note. ( A)The phenotype observation of wild type embryo, heterozygote embryo and MZ mutant embryos 48 hpf in bright-

field; ( B) The confocal microscopic observation of heterozygote and MZ homozygote embryo at 72 hpf.

Fig.4 Phenotypic analysis of the mutant

PRS0 AR A0 A R BL A BB, fE SSAT
T BRI B2 A I 23 Y R R o A e
NP I G

SSAT SRR HESI VI T REA 1, SIFLshWAa L,
WS T 3 ANEIRIER, 359K satl.a satl.b
satl.c™ o satl.a FEZEVRIRIR A W 09 K B BB,
AIRESE T BE S M =4~ SSAT LR IR & & o 72
HEAEDIRE TR e, L, sl FER Y & B DI E L
o BE— 2L S I B I, 9] AN i 4% satl.a  satl.b satl.c
SRR R AEAR , sarl.a FEP R By S
ik e MR RS FARC, AT DE IR 2 R 50
RENANTA,

AR TE HRFET R IIARAE 28 & 1 R i, e R
AU (R 00 DX I sae ] SR e BERAAR ) 3 Ah 3L A
T TG sal J7 3+ X BT 5 46 A/ Bx A
SN A B R TR AR E R R
miRNA 257 sarl BFSRIG I sal 25
MATEPR I RE S HAER & R G R R HAT —
Bobe, FRTIE BT AR, FATIF B 6 I B
A satl.a RALKRT AAMAERGL 5 S ENTT
KR

[ 1] Inagaki H, Bessho Y, Koga A, et al. Expression of the tyrosi-

(2]

nase-encoding gene in a colorless melanophore mutant of the
medaka fish, Oryzias latipes [J]. Gene, 1994, 150(2): 319 -
324.

Kawakami K, Shima A, Kawakami N, et al, Identification of a
functional transposase of the Tol2 element, an Ac-like element
from the Japanese medaka fish, and its transposition in the ze-
brafish germ lineage [ J]. Pro Natl Acad Seci USA, 2000, 97
(21) :11403 - 11408.

Urasaki A, Morvan G, Kawakami K, et al. Functional dissection
of the Tol2 transposable element identified the minimal cis-se-
quence and a highly repetitive sequence in the subterminal region
essential for transposition [ J]. Genetics, 2006, (2):639 -
649.

Kawakami K, Takeda H, Mishina M, et al. A transposon-media-
ted gene trap approach identifies developmentally regulated genes
in zebrafish [ J]. Dev Cell, 2004, 7(1): 133 - 144.

Kimmel CB, Ballard WW, Kimmel SR, et al. Stages of embry-
onic development of the zebrafish [ J]. Dev Dyn, 1995, 203
(3) :253 -310.

Westerfield M. The Zebraflsh Book. A Guide for the Laboratory
Use of Zebrafish ( Danio rerio) [ M].

gene, 2000.

Univ of Oregon Press, Eu-

Parinov S, Kondrichin I, Korzh V, et al. Tol2 transposon-media-
ted enhancer trap to identify developmentally regulated zebrafish
genes in vivo[ J]. Dev Dyn, 2004, 231(2) . 449 -459.

Liu YG, Whittier RF. Thermal asymmetric interlaced PCR: au-

tomatable amplification and sequencing of insert end fragments



H E SEIG B 2R 2016 4F 12 A% 24 55 6 ] Acta Lab Anim Sci Sin, December 2016, Vol. 24 No. 6

557

[10]

[11]

[12]

[13]

[14]

[15]

[16]

from P1 and YAC clones for chromosome walking [ J]. Genom-
ics, 1995, 25:674 - 681.

BRI 32 AR R S5 BEE fAR SR 24 S AR B R
[J]. ¥ 4%,2010,19(1) : 115 - 119,

Bewley MC, Graziano V, Jiang J, et al. Structures of wild-type
and mutant human spermidine/spermine NI-acetyltransferase, a
potential therapeutic drug target [ J]. Proc Natl Acad Sci US A,
2006, 103 2063 —2068.

Pegg AE. Spermidine/spermine-N ( 1) -acetyltransferase: a key
metabolic regulator [ J]. Am J Physiol Endocrinol Metab, 2008,
294 .E995 - E1010.

Wallace HM, Fraser AV, Hughes A. A perspective of polyamine
Biochem J, 2003, 376:1 - 14.

Tucker JM, Murphy JT, Kisiel N, et al. Potent modulation of in-

metabolism [ J].

testinal tumorigenesis in Apc™" *

mice by the polyamine catabol-
ic enzyme spermidine/spermine NI-acetyltransferase [ J]. Canc-
er Res, 2005, 65: 5390 —5398.

Sun H, Liu B, Liu XX, et al. Adenovirus-mediated expression
of SSAT inhibits colorectal cancer cell growth in vitro [ J]. Acta
Pharmacol Sin, 2008 May, 29(5) :606 —13.

Liu B, Xin JX, Liu XX, et al. Adenovirus vector-mediated up-
regulation of spermidine/spermine NI-acetyltransferase impairs
human gastric cancer growth in vitro and in vivo [J]. Cancer
Seci, 2009, 100(11) :2126 -2132.

Tian Y, Wang S, Wang B, et al. Overexpression of SSAT by

DENSPM treatment induces cell detachment and apoptosis in

[17]

[18]

[19]

[20]

(21

[22]

glioblastoma [ J]. Oncol Rep, 2012, 27 1227 - 1232.
Mandala S, Mandala A, Parka MH. Depletion of the polyamines
spermidine and spermine by overexpression of spermidine/sperm-
ine Nl-acetyltransferasel ( SATI) leads to mitochondria-media-
ted apoptosis in mammalian [ J]. Cell Biochem J, 2015, 468
(3): 435 -447.

Pirnes-Karhu S, Mééttd J, Uimari A, et al. Overexpression of
spermidine/spermine N1-acetyltransferase impairs osteoblastogen-
esis and alters mouse bone phenotype [ J]. Transgenic Res,
2015,24(2) :253 -265.

Lien YC, Ou TY, Lin YT, et al. Duplication and diversification
of the spermidine/spermine NI-acetyltransferase 1 genes in ze-
brafish [ J]. PLoS One. 2013,8(1) :e54017.

Sequeira A, Gwadry FG, CaseroRA Jr, et al. Implication of
SSAT by gene expression and geneticvariation in suicide and ma-

jor depression [ J]. Arch Gen Psychiatry, 2006, 63 .35 — 48.

Fiori LM1, Mechawar N, Turecki G. ldentification and character-

ization of spermidine/spermine NI-acetyltransferase promoter va-
riants in suicide completers [ J]. Biol Psychiatry, 2009 Sep, 66
(5) :460 —467.

Lopez JP1, Fiori LM, Gross JA,et al. Regulatory role of miRNAs
in polyamine gene expression in the prefrontal cortex of depressed
suicide completers [ J]. Int J Neuropsychopharmacol, 2014, 17
(1):23-32.

[WFmEHHI] 2016 -04 -28



2016 4F 12 H v [ S22 R December 2016
%24k HoH ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 24 No. 6

ey

MRIW/E

)

BRI /N B8 U A I S N7 AR AR 0 5 [X Y
LN IR o B

EAL, 2R, EAT ENE F L EXE ,REF,
ZE B R, T ,FE/J\éII,E%%I,%$i?”,,\%JJ“‘

(L. TTRBSES YT, T ARE LR ESLEE, M 510633; 2. T ARARR2:, M 510006,
3. B REIR S — BB OANEL, )T 5106325 4. IO BE2AB B, IO 48 A RGBS BERRBERL , BiER 610072
5. B HRZ=ME il B B, i 200032)

[HWZE] BB 2R BN GO WU FE O A5 ) 38 455 7 78 AL ELAT I PR 3 SRR LR i, 44530
FE % XL R 2655 ST B2 g0 M e, a3k BEE 13 BMEMRRIBE/NEDRE | BEML A 2H , P IR T AR X TR 4 ALCs
BETFARAS 5 HOARBAEAT TR A E X IRA 3 H o RIS E 27T RSN AT S ORI = — B =T X
AT ACAMELSFUIE B LR IR AHFE, ARG 4 FRIZEAT O D RERE S R R LI 2647 13 25 A0 407 ; 2 SR AL S5 BURE 9E
NG X IATFRBLRSE LN 8T, G5 5R 7 [ ] UL A ol Ao DXk, 50808 Sl 7 O A AR 2 B4 W A I 20
S a5 % e T 4 o R A IR T AR 4 3 T KBAER 32% N 40% 5 INLTE AT 43 B i il L I AT 26 LR N AR T i
FRELE) BN AT A 2 X IO WLET AR T 58 W A, 25 4 AL 38 2 b M 406 Dok B2 200 A3 22 B TR e K 1 3 A
WRTEAR SIS IX A 2 VR T OAT 5 T A FIZH U050 %, 3 A S5 A G 8 1T 3 1% L8 MR LR B R RE ARt
WML FRIRA BENAE, 838 ST T BRI /INELRE 1 AR AT RD SRR 3 k43 3 0, i F R HLSS
RaE P ERLRAE 1] 51 PRIGARAR W s B AUAE S50 % X 119 32 (R 2 SR T4 A 51 PR ARG 22 e B AR W] A bt
B RO OB ST R AL T SE SR RO A T 2% X B S i (B I RRAE P B R

[EER]  BRBRNEGE O NUEFERIRL BIRITT My s PR 251X ; B R 32515

[hESZES] 95-33 [ XEk#RIEFE] A [XEHS) 10054847(2016)06-0558-09

Doi:10. 3969/]. issn. 1005 —4847. 2016. 06. 002

Establishment of a myocardial infarction model and the gene
expression profile in peri-infarct area in Juema minipigs
TAN Wei-jiang'*, WANG Jing'*, LI Xiang' ", LI Xiao-hui*, LEI Qian*, HUANG Jia-yuan’ , GONG Bao-yong' ,
LI Jing' , CHEN Zhi-ying' , WANG Jian', CHEN Xiao-hong' , WANG Xi-long' , YANG Feng-hua' *, HUANG Ren'"
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[ Abstract] Objective To establish a Juema minipig model of myocardial infarction, to evaluate the clinical indi-

ces in the model pigs, and to explore the relationship between gene expression and metabolic decompensation. Methods
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13 male Juema minipigs were randomly divided into control (Sham, n=5), myocardial infarction (MI, n=5) and normal
control (for evaluating the recovery condition after surgery, n=3) groups. In the MI group, the ligation was done at the
left descending coronary artery around the 1/3 distance to heart apex. Four weeks after the surgery, the cardiac function
and serum biochemistry was analyzed. The histological changes and gene expression profiles in the myocardium in the peri-
infarct area were exanimated. Results Ulirasonic images showed that the infarction was formed, the ejection fraction and
fraction shortening were significantly reduced in the MI group ( ~32% and ~40% less than those of the sham group).
Histological examination showed that myocardial fibers at the peri-infarct area were broken, dissolved, and there was con-
nective tissue hyperplasia with increased neutrophil and lymphocyte infiltration. Microarray analysis revealed that two myo-
cardial remodeling and pathology mediating pathways, three inflammation-related pathways, and 8 metabolic pathways (in-
cluding fatty acid, amino acid, and glucose metabolic pathways) were significantly changed. Conclusions We have suc-
cessfully established a Juema minipig model of myocardial infarction. The less branches of the left descending coronary ar-
tery allow us to establish a stable model by surgery with comparable characteristics in the clinic indices. The results of this
study provides useful reference characteristics of an animal model with characteristic changes in the peri-infarct area.

[ Key words)

Juema minipig; Myocardial infarction model; Model evaluation; Peri-infarct area; Gene expression
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Note. A. Ultrasound operation; B. The operative position; C. Exposure of the left descending coronary artery and suture site;

D. Diagram of the ligation point.

Fig.1 Ligation of the left descending coronary artery to establish MI model.
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Note. A. ECG ST segment elevation after coronary artery ligation, and occasionally short-term fibrillation; B. Postoperative blood

viscosity at different shear rates. * P <0. 05, significant differences between pre- and post-MI groups, n =5.

Fig.2 The intraoperative ECG monitoring and postoperative blood viscosity.
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Tab.1 The evaluation results of echocardiography

LTI REAG I 46 B BRFARN IELH DAFARN
Heart function indexex Sham MI
PRI 220 ZE AT BEIERE TVSD (em) 0.73 +0.02 0.85 +0. 09
W 4 AR W 2 0 38 BT RETEEE TVS5s (em) 1.04 £0. 06 1.03 +0. 10
FFR AR 220 F JFRERE LVPW ;s (cm) 0.68 +0.033 1..00 0. 09
WA AR A2 0 % S5 BEEEE LVPW 55 (em) 1.02 +0. 03 1.20 £0.11
EPIRAR W ZE 0 NAR LVID;;d (cm) 3.53 +0. 12 3.44 £0.23
Wi AW 22 O 2 AR LVID;s (em) 2.01 £0.12 2.60£0.18*
FFIR AR ZE O E A E EDVd (mL) 53.05 +5.79 51.48 +8.27
Wi AW 2 2 55 ESV s (mL) 18.13 +2.78 26.65 +4.58
Lo B €O (1/min) 7.60 +0. 57 4.44 £0.31"
S EEF (% ) 71.77 £1.81 48.70 £3.76 "
SRR FS(% ) 40.64 +1.50 24.21 +2.33*
LBk HR ( Beats/min) 210 +10 214 +23
" P < 0.05, FHUETF AR R FCAE F AR A BUE 22 578 W E

Note. * P < 0.05, indicating significant differences were seen between the MI and Sham groups. MI, myocardial infarction.
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AN (AR N “IRTFARA”) 2546 BEM v =5,

3 EAOIIRETEN

differences between the Sham and MI groups, n =5.

Note. A, C. Typical B- and M-mode images of the normal heart in the sham group (short axis) ; B, D. Typical B- and M-mode images in
the MI group (short axis) ; the yellow arrow indicates the infarct area of the heart; D. Dilated internal diameter at the end of systolic state
was seen; E. End diastolic and systolic blood volume; F. Cardiac output; G. Ejection fraction and fractional shortening. LVID, d. Left

ventricular diastolic diameter at the end diastolic state; LVID; s: Left ventricular diameter at the end systolic state. * P <0. 05, significant

Fig.3 Ultrasonic evaluation of the cardiac function

2.3 MFEUEREN

ARJG 4 JA 75 A AR AR e bm & AR s, L

2, DHFARA AR N (31.5 £2.58)
MLV MAHLT 2 (4.5 £0. 14) pmol/L ETHEHLL 2N

(0.92 +0. 33) pmol/L JILAF(141. 75 = 12. 65 ) pmol/
L, 23 ABEM (P <0.05) , HAth i i A k{5 JC
AR X SEFEAR RSN T AR BRI RE B AR A
FEUIXR
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F2 RFANIEAALCEFARAMMEAE(x £5,n=5)
Tab.2 Serum biochemical results of the sham and MI groups.
QIR % =2 7 BT AR B 2H DAEFARA
Serum biochemical indexes Sham MI
BN ER ALT/U/L 46+5.11 47.75+7.88
A G AST/U/L 25.25+1.88 31.5+2.58*
M TP/g/L 63.12+0.138 60.17 £1.91
I ALP/g/L 32.25+0.77 23.77+5.61
BREE 14 GLOB/g/L 30. 87+0. 136 36.4+6.03
BBLEE TBIL/ wmol/L 2.5+0.47 4.5+0.14"
B $EB41 % D-BIL/ pmol/L 0.025+0. 14 0.92+0.33*
T BR B ALP/TU/L 103+19.3 104 +16. 04
1L¥% GLU/mmol/L 4.44£0.36 5.96+0.42
JRZ A, BUN/mmol/L 2.46+0.17 2.89+0.65
WLEF CREA/ pumol/L 92.75+4.15 141.75+12.65*
SJAEEE CHOL/mmol /L 2.37+0.12 2.16+0.06
H i =& TG/mmol/L 0.48+0.10 0.25+0.05
F % B& % 11 HDL-C/mmol/L 1.05+0.07 1.03 0. 07
AR NS 1 LDL-C/mmol/L  1.43+0.06 1.29+0.04
FLER M S LDH/U/L 384.75+26.8 478.25+49.58 *

E:* P < 0.05 R DA T ARE I BE R T AN A A U] 222
=

IFo

Note. * P < 0.05, significant differences were indicated between the MI
and Sham groups.

2.4 DESEOAAEIRTE RIFFHERLIEE I
T e it iz 4 B 0 bk E 2 B 8

1 HE Yetab) i 1 4 5988 vl WgE 2 AR
FEEIX. A FE 34 25 X 3 4 B X 20 228 Ak 1) ook I (]
4A) , Masson YO iR AL X ] B I W8 21 £ 4 AL 1)
LA (E 4AB) . il FH 40 £ 4048 n] 77 b UL 2 2 A
FEINZ X0 LZH SR b 2RI B K, DL O L
LYY RS S L 2 A (T 4A ac), [H]
IF, 45 T ] D kLA i (18 5B 5C) (K EL A i 2
FIERGE (& 5D) , 34T H LA BRERAE (19 5B 5C)
2.5 MEROAEEE RERRIRREREERRIE

FEPR ek 22 5 AT R IO T AR 40 i 241X
FIAT 2029 FER FRIK B AR T 25 HUAE X ik 4 2% S B
HEAT A s AR w A 0B RN . (1) RO A
Je U VR A 1555 300 B 3R T R0 47 J - 7 A A
YRR RS , 325200 ) 5 B R AR 10 WL 22 36 2 R 43
WIEhEE T IR e JRRE BN BE R,

| SRR o B
s \\h k ‘\ v \\\“ *-\xﬂ)‘.ﬁ?‘-

TH:A. HE Refa, THER/RBORIXKIL: (a) JEBBERX, OMEF LS IE R, BA B 8RR s (b) B IX O NLEF TR I 2L IRFE 1 S 2F 4k
W25 (o) BEFEDC, A UL LA , DURRZEZUN FEAFAE . B, Masson B2 /R HE AL HO LT 4k (B (LX) .
B4 HZW)R Bm WARRISEIX. AEFE 4 X BIEAE X i1 9

Note: A. HE staining. The rectangle shape shows the following magnified areas: (a) Non-infarct area, morphology of myocardial fibers appears

normal, without obvious lesions; (b) Peri-infarct area, myocardial fiber breakage, necrosis, and collagen fibers are increased; (c) Infarct area,

the cardiomyocytes are dissolved, fibrous scar is the main feature in this area. B. Masson staining shows hyperplasia of collagen fibers (blue).

Fig.4 The transition from non-infarct area to infarct area
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ZWEE A, AN A A (3R 3) 5 (2) A
AR A B R T B L BAMAS/ B I R A 5 T8 IR
I ELAE R IE AL 3 3 IR VIV, B
JRBEE R 2 FEAY 12, 22 R A5 H M 8 H (W3R
3) BN TSRS 5 8 B AR LA N AME
SHEE; (3) SR T E RN TR R

A.

HE# ¢4

AN N

A RRFTBORMER M X IB. JRFRRIE A 8O LA 4 Wi 24

FEAR 7 1l B AR PPAR (peroxisome proliferator-
activated receptors , i S AL BHASE G YIE A28 15
S (UL 3) 5 (4) BElE M QSRR R A T2
i, AAR A HH R A WERE AR | —RIRIGER |
PRI A TR A 2 R A 45 48 A2 i (W3R
4) $R T RERACHIHLRERI 2 .

VAR (R 1) PRI 22 (i3 2) ZEARHSURAE (Hik 3)

Rt G (PR 5 C. rhHRLAR IR I BE G (7 3% 2 FIBIE KB s D. e AR At (#sk 4) Ptk EL4R (53K 5)
BS5 W oRHA AL Sk X R AV AL

Note. A. The magnified observation area of the “B” ; B. The magnified area from “A” , indicating the dissolved myocardial fibers (arrow 1),

neutrophils (arrow 2) , connective tissues (arrow 3) and bleeding ( circular) ; C. Neutrophils and bleeding (arrow 2 and circle) ; D. The nuclei

of fibroblasts (arrow 4) and lymphocytes (arrow 5).

Fig.5 Typical histological changes in the peri-infarct area

R3 ENRBED IR B2 RS SRR

Tab.3 Main enrichment of biological signal regulation pathways from the gene expression profile analysis

A i RN (RS
Biological pathways Included genes (ID)
I EE R SGCB(100135674 ) * 5 ACTC ( 1100152267 ) ; SGCA ( 100240723 ); MYL (2396690 ); TPM (2396693 ); LOC
Cardiac remodeling myopathy (396781396781 ) ; ITGB(3397063) ; TGFB(3397400) ; PLN(397421) ; TPM(4397608) ;
HIA MR- W2 (A BAVE COL6A (3100101551 ) ; SDC ( 2100152754 ) ; THBS (3100155108 ) ; GP (9100216312); ITGB ( 3397063 ); VIN

ECM-receptor interaction

H 4 Ml #5 GE #% Leukocyte

transendothelial migration

FMA 5 %E 1l 2% 1 Complement and
coagulation cascades

PPAR &5l

PPAR signaling pathway

(397192) ; COL5A(2397532) ; COLSA(1397533) ; TN-X(445520) ; CD36(733702)

GNATL (100144419) ; ACTN2( 100157406 ; THY1 (100271931 ) ; MYL2(396690) ; VCAM ( 1396925) ; ITGB (2306943 ) ;
PIK3CG(396979) ; MMP(2397391) ; CYBA(397507) ; MYLPF (474162 ) ; CXCL( 12494460 ; MAPK (12574062 )

SERPING( 1100144304 ) ; LOC (100153504 ) ; THBD ( 100157642 ) ; CD (55396743 ) ; PLAU (396985 ); PLAT
(397121) ; C18(397274) ; CFH(397525) ; C7(397526) ; C1QA (445461 ) ; CAA(445467) ; C2(448981)

AQP7 (100126283 ) ; SCD5 (100135661 ) ; GK (100233182 ) ; SCD (396670 ) ; OLR1 (396724 ) ; ACADL (396931 ) ;
ACADM (397104 ) ; LPL(397537( ; ADIPOQ(397660) ; CPT1B(399528) ; FABP3(399532) ; FABP4(399533) ; RXR( G
(445465 ) ; ACSIA(448980) ; FABP7(574075) ;CD36(733702)

TE 455 R IR R B B R 4 5

Note. In the bracket was the gene ID in the gene library.
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R4 EEPFRRE VR T2 R AU R

Tab.4 Main enrichment metabolic pathways from gene expression profile analysis.

AR A EIEFE L (H5)
Metabolic pathways Included genes (ID)
5 s A ECI2(100134957 ) ; ACADL (396931 ); ACADS (396932 ); HADHA (397012 ); HADHB (397017 );
Fatty acid metabolism ACADM (397104 ) ; HADH(397604) ; CPT1B(399528) ; ACSIA4 (448980); ALDH2 (733685)
ER(ITLEAWE] GPAT4 (100152836 ); AGPAT4 (100156632 ); LCLATI ( 100217396 ); GK ( 100233182 ); PPAP2C

Glycerolipid metabolism

SR | R TR 58 S IR R
Valine, leucine and
isoleucine degradation

KR ER R = ER A
Arginine and proline metabolism
HEBES
Glycolysis/ Gluconeogenesis
FrERREER
Citrate cycle (TCA cycle)
PRk
Propanoate metabolism
TR

Butanoate metabolism

(100233200) ; AKR1B1(396816) ; LPL(397537) ; ALDH2 (733685)

MCEE ( 100037986 ) ; BCKDHA ( 100142666 ) ; BCKDHB ( 100142669 ) ; DBT ( 100156530 ) ; ACADS
(396932) ; OXCT( 1396978 ) ; HADHA (397012) ; HADHB(397017) ; ACADM(397104) ; DLD(397129) ;
HADH(397604) ; ALDH2(733685) ;

ARG2 (100155893) ; ACY1 (396930); GLUL (396944 ); GOT1 (396967 ); GOT2 (396968 ); CKM
(397264) ; SAT1(397645) ; MAOA (414424) ; CKMT2 (733602) ; ALDH2(733685)

ACSS2 (100153866) ; PGAM2 (100188980) ; FBP1 (397038) ; DLAT (397054) ; DLD(397129) ; ENO3
(692156) ; PFKM(733601) ; ALDH2(733685)

ACLY(100125957) ; IDH3A (100157242) ; ACO2 (396999) ; DLAT(397054) ; DLD(397129)

MCEE ( 100037986 ) ; ACSS2 ( 100153866 ); ACACB ( 100154993 ); HADHA (397012 ); ACADM
(397104) ; ALDH2(733685) ;

ALDH5A1(100157072) ; ACADS(396932) ; OXCTI (396978) ; HADHA (397012); HADH (397604 ) ;
ALDH2(733685) ; CS (397519) ; IDH2(397603) ; SDHB(414412) ; IDH3B(733641)

TE A% 5 N R IR R Y E R 4 5

Note: in the bracket for gene ID from the gene library.

3 itig

ARG B U FH 3R R A B BRI/ N S i A 70
FEFAR A 4 8 B 50 DO REFE b | 135 A= AR AE 0
JIE L 212735 BEAE Ak LA R 45T S 4005 B A HoAhig SCif
AT R IR

FAVAEFLAL B 5 s Hfl 5206 Wi b 508
ol F A LS5/ N (18 OSSR (R AT, (HOR 25 5
FARMEFZE L by = W% H 5 500 4 K st
TN I HLSE G W) £ BE 4R SO O R B A L
BOICHA S 22 5 WSRO0 AN TR ATT09F 5 FF A oAt i 3
— 5 R IIBRIRSE A TS A T SO AR
BRAD I HICAR AL AR 24 8% 2% sl e s L A9 F 9% L R
g/ B S 56 S HLRE S S B 45 R 25

T U Sl B S I R IR 0o IR 25 48 A D R ) 32
T L A2 R T O R R A
RS TEAHE bR v FE S 1043 B50RD i 2l 4 o SR R AE
(F67) Lo WEC 28 T RE Y AR RR B, FRATT BT 3R A% 1 3k
PN FE b 5 HAth 4 T8 A 3 R — B, 40 0 K 29 0 b
32% Il 40% 7,k S R 5 /N BB R A
PR R, AR ST A Bl TR N BRI A AR
R LR AL, BEAh, 5T BUA B 5 O AT B 7R 47
PP IED R S B0OT H LB G RS B
(49 55 0L 450 R R iy 4 i R 40 AR SCL G T 2 &
W AT SR A A I BE SR R D= AR L LA

UK A SR 2 B S R AT R,
e PRAe A IS FHANEL

REAEJ5 O UVE G S 20 3 R — N VR R 2 %
WA, ABERIRL O IEH LIRS T A R
REAE % X B AFRE AL DX i A%, I H i R WL 5
S0 5% DXRH S ) T SR8 2 A4 RS A T K i
LA TR A HR AR AR L 2, B T A
T3 s A o L R AL B e

AT FER O HEREFE T 5% DRI IE H 4 S S P 2%
IRTGHEAT 22 5 03 A, e SO BRSO LR A | R AE T4
W AR E R, DA O WU A A
ARdE T, o, A TE BRIV 2 A BRI R
SRR ALE ALY S A AL & L LR
rpk DRUBRE A, LR -5 P A B TR R 2
WA 1, X SE 8 5O IE R IR D RE B O,
W BRATR IR E T VIR V3L Rk
R AN R AR XN S EWA BIER R, 0
= R TTE R, O — BRI RAEAE L
RO IL iz R B PR AT
TP R T 3 A SO AR A VI SE R A 32
PR, o PPAR, © HIELREA A48 I 15 D e
SO T 45 i 07 1R 0 A 20 W A 41 TR ) % 8 9 A
FHU HCHOE T 5 20 107 R AL R in e LG 7
P R BRATAEASCRE T 8 AN B 5
R, SR N B B S X S HA
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BT 5 TREBE X AR A > oS

ASBITFE I AT 04 5 R 8 B B R AIE BE A8 5 A5
RLOIIRE MG AE AL IR R SR bR RE IS A T A
B, 491 G R S AR U | S R S R A A
A IAG 1 260 % A B .4 SRAHRT 1 5 11 40 L 85 P
BT A% 108 s S AMA/ B L JRIK A T B | A
BRI IO Y i 1 58 RE A AR RS R A 45 2R Jfa o
o -2 VA P T8 % 114 RS R 4 2 L 1 ) A
WA IRIEET HE AR XTI ; RN, O v P R TR 1
A AR BRI 227 T, QLR AR B G AR A, 140, PPAR
AR T HA] R D LSRR A B AR AE 5 0 AR
HTIREYA Y A I A SCBRE T AT, X I S 45 5 R 1Y
TR T il 5 DA BAS HEZ IR S AL PR RS A
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Tumor targeting of near-infrared fluorescence heptamethine cyanine
dye in orthotopically transplanted gastric carcinoma in mice

ZHAO Yong, ZHANG Cai-qin, ZHAO Ning-ning, TAN Deng-xu,
ZHAO Ya, ZHANG Hai, SHI Chang-hong*

(Laboratory Animal Center,the Fourth Military Medical University,Xi’ an 710032, China)

[ Abstract] Objective To determine the target recognition ability of the near-infrared fluorescence ( NIRF) hepta-
methine cyanine dye in mouse models of orthotopically transplanted gastric carcinoma with optical imaging. Methods The
orthotopically transplanted model of gastric carcinoma was established by implantation of luciferase-tagged-HepG2 cells into
the stomach in nude mice, and gastric ulcer model was induced by absolute ethanol. Both bioluminescence ( BIL) signal
and NIRF signal in those two animal models were observed with optical imaging respectively, and the absorption of NIRF
dye in gastric carcinoma tissues was determined. We further explored the effect of hypoxia and OATP on the absorption of
the NIRF dye in gastric carcinoma tissues. The specific targeting ability of NIRF dye to tumor cells was evaluated. Result

A good positive correlation was observed between NIRF signal and BIL signal (R*> =0.995). Strong NIRF signal was
observed in gastric carcinoma region, but no signal was found in the gastric ulcer model. Moreover, hypoxia further promo-
ted the uptake of NIRF dye in gastric carcinoma, but OATP specific inhibitor BSP significantly reduced the absorption of
NIRF dye in tumor cells. Conclusions The NIRF heptamethine cyanine dye can be applied to identify the orthotopically
transplanted gastric carcinoma in nude mouse models.

[ Key words] Near-infrared fluorescent dye; Near-infrared fluorescence; Gastric cancer; Orthotopically transplan-
ted tumor model; Nude mouse.
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W4T 4P 5¢ S (near infrared fluorescence, NIRF)
GORIB AN J 5 e 3% 4 A2 F 3L 2041 X (700 ~ 1000
nm) , H PG, B 5E WA G 5 T35 R0 1Y
FOE 2 TSGR R I SO A B
s, FURTE BN RAFRUSEARIREE Iz B T sh st
ORI AR B E . B FRAT] 32 50 = HE 4 3k
F IR R =G WO T — &R 5L W15 (hepta-
methine cyanine ) JT£L /MG YLk, X 28 5 F AL 75 L
BHOZI L G Y, o2&t W R EE A i R m Bk
Z,H WA TR-783 il MHI-148") , %K Yekif %
R AR AT AR 38 R R 1 S0 4G s ST 2 %, AN
(o= L LiEINE R 2 N R R I U =TS E
AL, T T B 8 A B B R A3 IR g
R0 ARBIGE Ry it — 25 B T R A R )
PERIH R ZEERE ST, il &5 1 N B R B 5 B e A5
AL RIZ S GO iR B B 1] IR g

1 MREIE

1.1 ##l
111 SE8shy)

SPF 2% BALB/c HEPERREL 10 H KT 20 ~25 ¢,
6 ~7 JEE ., W A A5 4k 38 A 4R S S R A R
NHE][SCXK (5T) 2012 — 0001 1, BEHLA> K B 98 J5 A7
FE MBI ZH AN S Bz Rl Sh iR SR AE 50 DY F
KRS S L SPF 25 B3R 85 o [ SYXK (%)
2014 -001 ],
112 FEEGXFAAS

B LS 41 SGC-7901 , 1 4 DU 45 B2 K2
S B W) AR AT, B il 2¢O R B luciferase Y
SGC-7901 ( luc-SGC-7901 ) 4 i rhr A o 5 Ja Y S il
%, EHIFE NIRF Y2kl IR-783 3£ [H Cedars-
Sinai Medical Center, Leland Chung PR gk
A ARERE R 7 ¢/100 mL, DAPI Y835 fh b 5T 5 AR
W FARA BRS R A HIF] o St A SR se b 1A
W A b 11851 5 A BR A Rl OATPIB3 Rt A
PATEREDUARIY F GeneTex 23]

1.2 FHix
12,1 N Bt B R AR AR R A S 5z A AR

il %

s Ho6~7 R HEPERR B, R I G K A S
100 WL, ¥ E N 7 ¢/100 mL, FIHR BN 57 DA BLUE
LI BRI E 7B A NUZ, E A

B LA 1ue-SGC-7901 , /KRl 50 L, BN
1 x10°, Ff 5% U I, FRAE G I NUZ AR 15k
10 d J5 R BUIE e 3 5 NIRF 44k IR-783 , 7l 4y 45
10 wmol,24 h J5, H Caliper Lumina II /Ngh4¥) )6
22 AR R G0 2 MR TR A7 NIRF 58 ROI(regions of
interest ) ; [A] Bf s 73 5 26 e R W IE Yy, 77 = b 4 H
1.5 mg, TE VR BRGNS ik g 350 057 A= 4 kD't i B 4R
R ROLMA, £ 5 d ME—IK, LHZ08E 54y
RICR WAL . [FRSHS Ho6 ~7 Jikft:
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Note: A. BL signals and NIRF signals at different time points in the orthotopic gastric carcinoma model. B. Correlation of ROI value between

BL and NIRF signal intensities.

Fig.1 Correlation between BL and NIRF imaging signals in the gastric cancer of nude mice.
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Note. A. In vivo NIRF imaging results of gastric cancer and gastric ulcer tissues. B. Ex vivo NIRF and BL imaging results of gastric cancer and gastric

ulcer tissue. C. Relative ratio of NIRF and BIL signals to tissue weight. * P <0. 05 Vs normal.

Fig.2 Comparison of the imaging results of gastric ulcers and gastric cancers.
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Note. A. Ex vivo BL and NIRF imaging of mice bearing orthotopic luc-tagged gastric carcinoma xenografts or gastric ulcer, including

gastric carcinoma, liver, spleen, kidney, lung, and heart. B. Quantification of the BL and NIRF signal in the gastric cancer, liver,

spleen, kidney, lung and heart.

Fig.3 The imaging results of gastric carcinoma or gastric ulcer compared with other organ imaging results

T Bt Ulcer

B4 FRALSUR B B SR

Fig.4 Pathology of gastric carcinoma and gastric ulcers
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Fig.5 Expression of OATP1B3 and HIFla in the

gastric carcinoma and gastric ulcer tissues
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Note. A. Hypoxia promotes the uptake of IR-783 dye and OATP inhibitor BSP decreased the NIRF dyes accumulation in gastric cancer

cells. B. The intensity ratio of IR-783 dye accumulation in gastric cancer cells under hypoxia or OATP inhibitor. * P <0. 05 Vs nor-

mal ,

Fig. 6 The effect of hypoxia and OATP inhibitor on NIRF dye accumulation in gastric cancer cells
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Comparison of the genetic diversity between Guangxi and
Yunnan tree shrew populations ( Tupaia belangeri chinensis)

TANG Yan-ping, CAO Ji*, YANG Xiang-di, YANG Chun, LI Yuan,
ZHOU Ling-li, LUO Wang, DENG Ling, WANG Gu-yang, LI Ke-zhi

(Department of Experimental Research, Affiliated Cancer Hospital of Guangxi Medical University, Nanning 530021, China)

[ Abstract]  Objective To compare and analyze the genetic variation and differentiation of two tree shrew popula-
tions from Guangxi and Yunnan, to promote the breeding of fine strains of tree shrews and optimization of experimental ani-
mal models. Methods  Sixty-four blood samples were collected and the gene DNA was extracted, 32 from the Guangxi
and 32 from Yunnan populations. PCR amplification products of the nine fluorescent labeling simple sequence repeat
(SSR) markers were detected by capillary electrophoresis technique and various bioinformatics software were used to ana-
lyze the genetic diversity of the two tree shrew populations ( Guangxi group and Yunnan group). PCR amplification was per-
formed using 9 fluorescent-labeled simple sequence repeat (SSR) markers, the amplification products were detected by
capillary electrophoresis technique, and various bioinformatics softwares such as Popgene were applied to analyze the genet-
ic diversity of the two tree shrew populations. Results The average number of expected heterozygosity and polymorphism
information content among the 9 microsatellite loci of Guangxi and Yunnan groups were 0. 703 and 0. 725, respectively. The
mean value of Fis was >0 in both groups. The results of the tests on all the loci with Hardy-Weinberg equilibrium and link-
age disequilibrium showed that four loci (CCBL1B, CCDC61, EDA1 and OPA3) in the two populations exhibited signifi-
cant deviations (P <0.001). The study also found the genetic similarity between the two populations was 0. 28, while the

genetic distance and unbiased genetic distance were 1.277 and 1.268, respectively. The results from AMOVA analysis

[E&TH]EEAAREEESTH (45 :81260080 81460418 ) ;7 14 H ARFF 2 FE 4 10 H (445 :2013GXNSFAA019210) ;) PHRHE Fefili 5%
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showed that 61. 57% of genetic variation occurred within populations and 38.43% occurred among populations. Further-

more, structure analysis showed that the Guangxi and Yunnan populations studied in this study are divided into two single

subspecies belonging to Tupaia belangeri. Conclusions Our results consistently indicate high genetic diversity of the two

tree shrew populations, and their genetic variation is mainly of intra-populational origin.

[ Key words)

Tree shrew; Fluorescent marker; Microsatellite DNA ; Genetic diversity.

Corresponding  author; CAO Ji. E-mail: caojicn@ 163. com
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Tab.1 Information and annealing temperature on 9 microsatellite loci from the tree shrews
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Fig.1 Results of EDA1 in Guangxi tree shrew individual genotypic alleles analyzed by the Genemarker;489/493 bp
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Fig.2 Result of EDA1 genotypic alleles analyzed by the Genemarker is 493/502 bp in the Yunnan tree shrew individuals

R2 FAWROERA O M TR M At 2 31 X Hardy-Welnberg #1646

Tab.2 Genetic diversities and Hardy-Weinberg equilibrium test of 9 microsatellite loci in the two tree shrews populations

J7PE (GX) = (YN)
Guangxi (GX) Yunnan( YN)
V7 1 ik 2 PN % i 2 =
P d En R om
% REE MAE = 8% PAW 2 P i P EiRe PHW
Ne Ho He PIC ! Ne Ho He PIC !
CCBLIA 3.220  0.813  0.700  0.633  1.319 0.210  1.534  0.406 0.354  0.297  0.582  0.123
CCBLIB 2. 149 0.219  0.543  0.474  0.910 0.000* 2.547  0.938 0.617  0.527 1.075  0.000*
CCDC61 2.779 0.125 0.650  0.576  1.204 0.000° 1.438  0.123 0.310  0.258  0.483  0.000*
EDAI 3.710  0.281  0.742  0.690  1.504 0.000* 1.932  0.147 0.490  0.366  0.676  0.000 "
OPA3 2.359 1.000  0.585  0.486  0.934  0.000* 2.186 1.000  0.551  0.438  0.849  0.000*
RALGPSIA  2.092  0.531 0.530  0.465 0.894 0.064  1.255  0.188 0.206  0.197  0.485  0.228
SLC45A4 5.069 0.813 0.815 0.775 1.705 0.982  4.935  0.719 0.810  0.769  1.747  0.286
TP53 2,096  0.438  0.531  0.427 0.828 0.605  3.396  0.969 0.717  0.651  1.291  0.000 "
TRIM23 1.205 0.125 0.173  0.155  0.311  0.228 1.421  0.156 0.301  0.272  0.560  0.004*
Mean 2.742  0.483  0.58  0.520  1.068 2.294  0.516 0.484  0.420  0.861
St. Dev 1134 0.327 0.185  0.179  0.415 1.202  0.423  0.206  0.194  0.434

¥ :PHW, Hardy-Welnberg V#7656 P {5 ; * , 2 W2 Hardy-Weinberg 45 (P <0.01) .

Note. PHW, * P value from exact tests of Hardy-Weinberg equilibrium (HWE) , showing significant departure from HWE (P <0.01).

2.3 BHIEMABEETR FEAE 5 LRGN B 62 NS A, Hidr 4y 4 TRIM23
TE 64 AT V8 Fl 2 B WA B 1L FE 5 9 Nk T (AL EE R B D (O 3 1Y) LR SLCA5 A4 1557
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A EZ (14 1) (WE3), BAFEHE LR
LN FEIR A 6. 889 A, FIFA S ) PIC $ KT
0.5,°F-¥ PIC 25 0.725, #&{ii s Ho il He 43 %I 7E
0. 141 ~1.000 F1 0.241 ~0.907 Z [a], 325 Wi 4=

GRS R A5 B4R 0. 484 110,703,
F-stastic FoiT45 5 (L3R 3) IR Fis Fit Fst {9

ASARIE 43 ) - 0. 788 ~0.868 . —0.302 ~0.913

F10.025 ~0. 373, F-#14 0. 080 .0. 306 F10. 235,

R3O BILEN AR IERE

Tab.3 Genetic characteristics of 9 microsatellite loci used in this study

— -
AWM mE sE R ) W bl FiE
- S DA Jot o T PN - i . ZND 8143
ﬁLﬂ—‘T\ glﬂf& %‘rfﬁb% R\ R HE\ EB_EI Tbﬁ( WJ& lﬁi Hﬂ;j:b
Loci OB HR R i K e i
. N, H, H, PIC AR Fis N

Fit Fst
CCBLIA 7 3170 0.609  0.690  0.731 5.878 1.377 ~0.175 0.110 0.242
CCBLIB 7 4.559  0.578 0.787  0.755 6. 485 1. 649 ~0.012 0. 259 0. 269
CCDC61 5 3542 0.063 0.723  0.674 4.971 1.399 0. 868 0.913 0. 342
EDAI 9 5.082  0.141  0.810  0.776 7. 849 1.783 0.768 0. 825 0.245
OPA3 5 4.309 1.000  0.774  0.743 4.986 1. 505 ~0.788 -0.302 0.272
RALGPSIA 5 2.368  0.359  0.582  0.630 4.629 1.045 0. 009 0.378 0.373
SLC45 A4 14 10.002  0.766  0.907  0.895  12.824 2.419 0. 043 0. 149 0. 111
TPS3 7 5,185  0.703  0.814  0.780 6. 871 1.753 -0. 145 0. 129 0.239
TRIM23 3 1.314  0.141  0.241  0.541 2.995 0. 484 0. 397 0.412 0. 025
Mean 6. 889 4,392 0.484  0.703  0.725 6. 388 1. 490 0. 080 0. 306 0.235

2.4 BEBEEMEESL

3 Popgene 1. 32 BRI ) VG Al 2 R A4 I
Nei(1972) st 85 Ailist 4% [7] — P43 51k 1. 2770
F10.2789, Nei (1978) JC i 15t 1% FE 5 il st 1% ] — M
A3 94 1. 2680 F10. 2814 ,

FIA Arlequin A HTHY AMOVE 43 B 45 I 79
AR W B R a5t A 45 0 AR S A A A L, 45 R R
61.57% Wt T A& 35t 1% A8 5ok A F B iR N 38,
38. 43% fAAE T REARZ ] BEARI O 287 A T 4% 0 35
Hy 3L 4k (Fst =0. 3843 P =0. 0000) ,
2.5 =fEEM

L Structure FA X ISR RIHE AR A 64 S
ARMATRE M, R BN, Y K =2, AK 8

AH S 3 5 EL U I KA, 327 AR B 5 1% R 1> i
I 64 RS TR0 R 2 ANERIETE , i EL A
BEAAR ) AR 25 R AR AR X A ST Y
2.6 MMM WER

ST A BT 5 5 (WL 4) BoR, T VR e 7E
TAM F1 TPM 3 R A58 AU R 2 0 125 T 28748 — A% F-
iy, RPN B 2 A BE R (P < 0. 01) {HAE
SMM HR AT R Ah 2 5 A8 IRV (P > 0. 05) 5Tl &
PP RERAE 3 PO AR BRI T | BAR R 22 5 B
) EY R A E K (P >0.05) , XL
SEILFW T VU R R 1A 98 AR VAR A G B P ERR A
IR T REZE ) TSR

R4 AR STEONAS I

Tab.4 Bottleneck analysis in the two populations

Sign test Wilcoxon test (one tail for H excess)
it S NIN
. . . 1AM TPM SMM IAM TPM SMM
Populations ~ Sample size
H./H, Prob. H./H, Prob. H./H, Prob. Prob. Prob. Prob.
JUPE(GX) 32 8/1 0.0320 " 8/1 0.0470 " 5/4 0.5622 0. 0020 * 0. 0068 * 0. 3262
= (YN) 32 6/3 0.3037 5/4 0. 6317 4/5 0. 3368 0. 1250 0. 2852 0. 6738

T He/Hd : 24 A LB 2 B AL B2 L * BB PR (P <0. 05),

Note. He/Hd: represents the ratio of the number of loci with a heterozygosity excess to the number with a heterozygosity deficiency. * Significant deviation

at P <0.05 from equilibrium ( bottleneck) expectations.
AJ \A
3 g

TER TR AL A T 3k v, RO ERR I i T
-4 [ BT B AR BA% BT B0 B e A A I R A R
REORE T g | AN A5 28035 Wb ) P S T L AT 4 g

IIRTAE R AP . AR50 IR I I B HL Uk B
ST IR R, A AR 23 Bk AE ) A5
2275 T FRI SN fof S 36 45 SR 1) Af 2 32 B4 R ) PR
il TR 2O AR IO TR - 40 A8 L Uk i, R
FPAX A SR M i, BA fag (AR BE SEHT
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W T AR TARRCR IR R SR 2,

Z A BRI PIC J2& R BRAER A AR s A% A8 S AR
Y EE SR, FLAE R 1 B % A S g, J 2
ik, ASHEFE WA B K F- 34 He 4 0.703, & T Liu
ZEDVRI P AL DNA X Hp 4 A i ast 14 22 250 (4 A
52(0.616) , MK T Munshi-South %' %5 JF A i
BERATTZE (0. 74 ), HE 0 H BRI b 22 5 4 JEL IRl i
5545 A TSR R B R S ol | 35 486 1) T A B i LA Je
Rl F B AN i) 4 5, Botstein %50 0K 24 PIC >
0.5 W, ME LN &, % PIC 5 0.25 ~0.5
B, S EE 2 A A Y PIC < 0. 25 B, N Rk EE £
AL, ARFFELER W PR = B R AT 35
PIC 73514 0. 52 1 0. 42, 387 1 19 4B R A 11 g
e 2R

Chen 25100 38 35434 2 B J81 170 B A6 A4 B0 mtDNA
P DX P ) e B2 (B A% 1 R 25 57, % LA Wl e 1
AELE AR 5% 25 S, 22 WY e 2 AR B 5L A 365 v 119t
T2 FEtE . ARSI HE Z A0 LB R ) DU
FERAY T2 Ne He (PIC |1 fE RS 55 T 2= 1w A4 Wi 7
R (A2 5 R E  RHWA R A 2B R E
B B AL AR B U B SRR R B, B
A E— BB WA EAE ) 2 S R R A ]
AESE B AR PR — 5. ) VAR RS2 BT A 1, 2 B A R
JESEEG IR 3 58025 S5 0 SR B 2448 5 1 s
K,

SRR 3845 A8 55 1T LA A AR R P R R A 1]
BB SR, — M Fis | Fst R Al & fF AR 3
SERBEARIEI 8 A5 AL RRE . Fis, B SE R Y A9 30 58
FRH, T A A SR AR PN D 5 S 3k -3 A1 A9 S i 1)
PR, ARWFSE R I Fis SERT 0, Ul WIR RAEE (4
PR L AEAE T SR AE L, (AR N 40 A Fis /T 0,
YLD FAR T 2238 RAS . Fst 52 L ) 2 0 42 1]
WU RRRE . ARHFIE & BRI ERY Fst ¥{E R
0. 2352, UL BV T B AR (B A7 1 B 40k, T 2oz
RALTFE

TEWA 578 B8 RN T e B BRARRE L T,
RN Z AL T —Fh 3t AL P R A B i T TR
HWE PR R KL, EREAL L sC AL A Tk #5
SEH RS GER M G IRAR AT B AR AT S
HWE - i A ) AL /D A S 56 7 A A R 1
() HWE S 4G 245 55 2 BRLRIT i 15 4 3504307 sk Ak
TR, 0B A R A R 45 0 R
Ko Z BN EPLEAR e SEARSE IR FEm , HED

AW FE R R A AL T A SR A 1 I R 5
— , H AT IR 2 5 FE A RS /N | ] 3% B 1
TR RBICRR AN S ) BB 0 ) T R A AE — e 2 I o —
e 22 MRS 3 37—, A N A7 A6 30T 2R 28 L, AT il 548
OYFAA FER EG 5 = AE AR B AR R N Tk
(AT BE I AR SE 56 BT BERE S e /D | Pl R B4
ZEMATER SR THAZE R T AR,

1A% I R e R AR ) | R G s L o A AR
st 22 F /N B bR . BHIARBHEEE 5 5 701k
T B L E, Gn SRR AR 8] 1) - PR Tl | 354
WK, [ 2 IREK  BEGR A MR R FHBE LY
B 22251 DNA FRic b 5Y 2 e YEL V5 S0 AR Rt 114 4>
RIS AL ZREE X 48 HARIETT RAPD 93575 5
ML LR B T 0.73 ~0.91 Z[a], F3h
0. 8307, MMAEH AL HE B 7E 0. 09 ~0.27 Z ], -
AL BT 0. 1693, 2% B TE 74 7 Ff b il i) A~ 14 2 i)
ZESARK . AHHIE K BT V6 A 2= B A RO AR IR Y Nei
(1972) G ES J Nei (1978 ) Jolhist (& #E B 43 51k
1.277 F1 1. 268, i P /> A 119 352 1% AH AL R 2020 R
0. 28, B T 3X PB4 ] 2L AT B0 K I a5t 1 25 S5
IHALRREE

AW FEIE— 25 3B W5 R A 3 A 25 4 A S5
HI A TE L& B 61. 57% BT DR A Rk AT
FERPIER ,38. 439% FEAE T REVR Z 1], 150 B AR i A ¢
KoL A8 52 el E IR N I AL A8 S g [ ie iy, R
AT Z W R A ] () 3 A AR 5

STRUCTURE #1235 T A A 388 12 2 i a4 7
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BRI RI 53R 2 AR, IF B R R Z [0 7 7E
B SR A 252, TEBH T G A 2 e A B T g v A
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Distribution and differential expression of Hba-a in mouse normal
hatched blastocysts and dormant embryos before and after cryopreservation

LIU Di, NI He-min, GU Mei-chao, LI Zheng, WANG Li-hong, SHENG Xi-hui,
QI Xiao-long, WANG Xiang-guo, GUO Yong~

(1. College of Animal Science and Technology; 2. Beijing Key Laboratory of Traditional Chinese Veterinary
Medicine, Beijing University of Agriculture, Beijing 102206, China)

[ Abstract] Objective This study is aimed to investigate the distribution and differential expression of Hba-a pro-
tein in mouse normal hatched blastocysts and dormant embryos before and after cryopreservation, and to provide theoretical
basis of the development and use of new mammalian antifreeze proteins. Methods Normal hatched blastocysts were ob-
tained from d5 pregnant mice while dormant embryos were collected from mouse delayed implantation models. Confocal mi-
croscopy and western blot were used to detect the differential expression of Hba-a protein among those groups. Results
Hba-a protein expressed in mouse normal hatched blastocysts and dormant embryos before and after cryopreservation. There
were no significant differences of expression of Hba-o protein between normal hatched blastocysts before and after cryopr-
eservation (P >0.05). Compared with the normal hatched blastocysts before and after cryopreservation, the expression of
Hba-a protein in dormant embryos was significantly lower (P <0.05). The expression of Hba-« protein in dormant embryos
after cryopreservation was significantly lower than the other groups (P <0.05). Conclusions The effect of cryopreserva-

tion on the expression of Hba-a protein in mouse dormant embryos is significantly higher than normal hatched blastocysts.
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Hba-o protein has a potential to be used as a novel mammalian-derived antifreeze protein.
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Bl AN R e, AT RE R IR SR T3 1 Joou i
i A A RE R T Ok £ v R PR A X IR I
JREEAE R BT 7 AR BN TR XU

1 MRl57AE

1.1 KIt#y

ARSI 10 ~ 12 JE P i AR E ol 28 ¢
A ICR ZRMEPE /N, W 8 b 5t 2 A1) 1 S 56
PR AT BR 2 7 [ SCXK ( 52) 2012 - 0001 ), 5256 7F
JentAe sy B e B sl 1) 52 56 Bt E 17 [ SYXK (5Y)
2010 -0003 ], If-#Hes2 5 sh 9l 9 3R RN 457 A
1.2 SEERH

WGV U457, B ICP Bio Reproduction, 5%
5.101129; %P1 il Hba-a 2 W BEHLK, W H Santa
Cruz Biotechnology , 575 : sc-21005 ; ' $1 %2 FITC #5
% 1oG Hik g Abcam, #25 ;ab6798 ; HRP HR25HT
4 1gG, 1 B Cell Signaling Technology , 775 :7074 ; #%
Jekl Hoechst3342, ) H Bisbenzimide, 25 . B2261 ;
HFLsh Y AR R &L e A RO k2 1R S
CWO0889S; TBST (pHS8. 0, 10 x ), A Mitk4, 5%
5 .CW0043S,,
1.3 SEI{YER

CO, 153754 : Thermo 371 ; 38 Y627 I S 85 « Ni-
kon YS2-H ; IRAG¥R URAX ; Cryobath ; FE K1 Jb 5t 3§
Z LTS R G A PR ], BS124S; & i 28 pH/ISE
M4 . Thermo 868 ; A 2 AR . DLk A 2 2N 7 ,
MEH-2 ;%'D%L‘*ﬂ: Bratt, 3¢ [# ; PUFL/K 85 . b ¢
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K2R AL RS HH. S1-Ni; (R0 50055 . VIR i
Ba),XTB-1; M8 TAEG . bR W5 B A i i
A BRA ] BWER  AU s E BB AR (1 mL.200 pL,
100 L. 10 L) ; &L #HL: Beckman Coulter, Allegra
64R Centrifuge ; it (5,82 PK . HAK DK, TS1000 5 11 A5
v JEFRIL EP 2048 PVDF 4
1.4 ELWHERHSA
1.4.1 HHEb R

TEBE BT TR A (o P 0 B, 20 H M 8 s M s v
PMSG 101U/ ,48 h J5 {4 4F hCG 10 1U/ 2, Bl J5 57
RPN 1: 1A B, R H R 8 Sk Ag
B oo , A B e BT 1 e 250 56
1.4.2 b gE iRy 3RE

F AR d5 B4 8 sk AT/ N, BUT /N B
Wi F& | PBS AR bk M 75 op A i Ak 4
IR, DR BEAG FH PBS T AR PR 3 il J b A7 7%
JPAYR VR S R AL (TE L 1. 4. 4) B RS S R
i EP 4, - 80°C UKAF BT,
1.4.3  PRIRIEHGBIFREL

F UL d4 1A 8 ~9 bR/ B L (£
WO ) S 2 SE 3 d FEH IR THESS 0.2 mg/
mL 220 0. 1 mL/ H RSG5 4 KR8 L MU & £
SRR ARG, ek ACEE R A7 ik 1. 4.2,
1.4.4  IRAGIRR T A098 R SR Uk Ja IR BG R W g

W ST BRG] PBS TAEMUEYS 2 38, 4R
Ja =B PBS L ENA P AT S min,
0.25 mL R EEREBUNNG, BIFEEE TR
A, LA 1°C/min AR EERES - 5°C , A 10 min, 1]
() FH T4 Py - e (38 A IR 9 22 48 1 g v R AR Ak
3 ~5 s LUK IR VK 52 B, BE S P3P 10 min, LA
0.3°C/min AU FEFE R -35°C, MR AL
MBA P, Bl T RERSS5 ~10 s 7, A
35°C7KH1 10 ~15 s B, BT #5022 487 9 o #9445 4
BRI ST R ML, # =2 R R R R
PR IR T PBS TAEMUES 2 YA CO, K
FAPRE ARG 2 h G TR R
1.4.5 Confocal ¥ Hba-o 25 A LEIRNE B0 AT

O E K G R R B T 3. 7% H k-
PBS % i 1 3 IR 2 15 ~ 30 min; Q3 VL B &5 1Y
JRBGH 0. 1% BSA-PBS % L T UE ¥ 3 K, &K 10
min; @)l 3% . FH 2. 5% Tween 20-PBS = i 18 5 5
min; @V FH 0. 1% BSA-PBS #4306 5 ~6 1K,
B S min; O—PUIEF DR IEIGE TH U0 Hba-

o —HiH 4C R ; @Y FH 0.2% Triton X-100,
0.1% BSA-PBS PE¥ 3 Ik, B:¥K 10 min; @ H1 07
H IR E TR H FITC F% 4, 37°C I
F 1 h; @Y. H 0.2% Triton X-100,0. 1% BSA-
PBS ¥k 3 WK, 57K 10 min; QYL 76 /30 1 IR
HETE Y%K Hoechst3342 H134fa 3 ~5 min [ HGHEFE
A 0. 1% BSA-PBS H; (044 iy Ko /bt WA B T34
TRV R P ONORCRE e % @ e BN P ANV - 9D
TR NG i O 3% W48 B /N 0o 55 3%
F U JE R DB IR AR K R E T IR AL
LR R
1.4.6 Western Blot ¥ RNGE ARG Hba-o 25 [
ESuNe

OFF U 2 B IR N — 80°C vk AR B | #2100
FOERE/10 L S48 EL B AR L3R 0; @1K
9FE 30 ~40 min, (FIRIGER F 72 B 1ok ;B
12 000 r/min,4°C 50> 5 min J5 W HL F 1, IMA SR
2 x Laemmli sample buffer; @98°C AL HH 8 ~ 10
min, FERHI EZ G LAE; ®12% SDS-PAGE 43 #
BECHEAT L TR AT, MK S R G E A =
PVDF & |- ; ©BRAE 5% JBERE W3 k3 -TBST w2 i £ 4]
2 h; OF & T8 B4 19 bt /N Bl Hba-a — BT
4CIHIEE; @F 1 x TBST ik 3 Ik, Bk
15 min; OFAEHER EAH7 4 HRP ARZ5H) i 37°C
M 1 h; T E 8, % M ECL Ak 05 S B A
BERE AR AN
1.4.7 EURSHT

F Tmage J B4 T I BEAE 0BT, WM 5 2Rk it
1A,
1.4.8 Sitmik

FH SPSS 22. 0 X854 47 B IR 28 07 22 4 Bt (45
SR FPE 8L £ bR 2E3R0R ) , P <0. 05 AR B 1)
P

2 #HR

2.1 /IR FEREFIRARBERR
PR PIIRICAY /N BT UR dS 991k 38 R 5 AR IR R i
(1) G EIRIE ST A, WA A 5% 725Nk )2
ity A AN 1 B E S B S A
2.2 EFWALEEE Hba-o FTERERR IS FRIE R
T 2 Frzs, confocal 25 3R 7E R P L8 %
T A9/ 0N BRI AL 22 IR R B ARG 3442 7E Hba-o 2R
FI AT Rk
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AL LR B. IRHRARAS
18 WAN S e NI NN ]
Note. A :Normal hatched blastocysts; B: Dormant embryos.

Fig.1 Normal hatched blastocysts and dormant embryos of mice

TE AL SRR BENRYR VR AT ; B, RIRIR NG v VR T ; C. 3 AL B2 IR V2 U5
J5 5D ARBRIEIGYE RS . S ATOLR Hba-o 2 11534 X
W OIOCERMNER B
B2 Hba-a HATES LRGP9S RIA 1 B
Note. A. Normal blastocysts, before cryopreservation; B. Dormant
embryos, before cryopreservation; C. Normal blastocysts, after cryo-
preservation; D. Dormant embryos, after cryopreservation. Green
fluorescent signal indicates the region of Hba-a protein. Blue fluo-
rescent signal indicates the location of cell nuclei.
Fig.2 Distribution of Hba-a protein in the

embryos of each group

2.3 Western blot #&il] &5 R
2.3.1  BEBUR B

R E A 3 W, NBER RS R AT R BX
B Tubulin FRIkFEAE , & A HE B ARG 2 1 BT i 4%
b WK 3,
2.3.2  Western blot 73H745

BERE LG T3 B A H Tmage J 84443 BT A5 31 K
JE(E, UM SPSS 22.0 HAFH ) ANOVA HH R TJ7
255 M AE BHR BE (A I , 25 R 4 Fos R IPAeR
RATJE Y /0N BRI £k 2 JUR R K HIR R Jies 35 i A 0 3]

Hba-a 5 RIS FEFALA VR AT IE L AR (4 A
M B) Hba-a T FIR 2840 25 57 0 8 1 (P >
0.05) ; R EEIAIRIRG (4 C) SR FIL %R G
AIREALBENR (41 A A2l B) AH X Hba-o 25 1R K
WETW(P <0.05) ; ¥WiH G RIRICHG (4 D) iy
Hba-a EH M F L E W EM T HMELH (P <
0.05) .

A B C D
Hba-a16 107 o s o
Tubulinss « 107 - — — -

TE: A R RETILRNE; B, WU LRI C. W Rk IR 32
5D, R IRIREEAR
B 3 Western blot £ Hba-o & HAE
LRI B AR X 3k

Note. A. Normal hatched blastocysts, before cryopreservation; B.
Normal hatchedb lastocysts, after cryopreservation; C. Dormant blas-
tocysts, before preservation; D. Dormant blastocysts, after cryopr-
eservation.

Fig.3 Western blot analysis of the relative expression of

Hba-a protein in the blastocysts

0.8
B8 Hba-u
= 0.7 1
EE 061 77
RE s b
_”;_3 0.5
ﬁg 04 B
¥HE 03
g = c
=]
E_i" 02
T o0l
0
A C D

e AR URETIFALIRNR B, YUk 5 AL BENR ; C. VR ETIR
MREENR; D. WRJEIRIRENR . EARHER RN E 57T
FHE, P >0.05; ARTRFRZERABHEN, P <0.05,
4  Western blot #:illl Hba-a
EHEAAXRIE R HTE
Note. A. Normal hatched blastocysts, before cryopreservation;
B. Normal hatched blastocysts, after cryopreservation; C. Dor-
mant blastocysts, before cryopreservation; D. Dormant blasto-
cysts, after cryopreservation. The same letters indicate non-sig-
nificant differences among them (P >0.05). The different let-
ters indicate a significant difference among them( P <0.05).
Fig.4 Western blot analysis of the

relative expression of Hba-a

3 itig

FURT, A7 PR 8 H A AR AL 3 2047 1
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DL JURRMEBCE - W B0 il 240 s DR C/ o A A
R AR AR Ut R A AR IR GE
e ST O 2 K E ST RN gt 0 8 (ot M B2
A% o R AR 0 VR B8 10 A o AR 71T 3 ¥ VR X fi
PRt A TR UK AR TR O R 1 B P AR A, AT LA
K, IR AL Wy SE U AT PRI B BCAE PR B 1 1)
PR 15 40 MRS fR) LA K e v A 1 5 vk b = A AR ]
AHEAE A EARBLE L, & 755K 0 A= 4 TR
FHARRZEH O S

SR —HINR, s Hb (YD RE (LR T
B AR SR, I T LA RS R R I,
HHESH Y Hb bRz i A g A7 58300, i 5
pH A =AM —F R KT S5 G 5L
P2 g™ > — SR SEA HESh Y T
Ab T S Y A AR IR S HE Hb Y S g5 R AR vEAR
hikd: T ENZE M, T8 Hb & a b K
( Channichthyidae ) /& H 1l & 3 — AN 547 Hb 1)
HHESY), 5 RIS AL, JH v | S Py R 2
T, IR s BRe Tt A — 2
10% 2 XA I S TR AT LI 245 SR TR IR AR AR 762
WG Hba-o £ AR5 2 N JRAH— 2,

TR AV VR HI i /0N BROE 0 AL R A AR IR IR
R RERTIN 2] Hba-a 85 AR IK, 53 £ W Hba-o
TERURIIG & B Fe vp B d AR [l i ik 1
AR S50 5 A 5 b R RO B i TR A R

L 25 R WoR B AV VR U A 2 I
(ZH A F14H B) Hba-o 35 R IB B 22 7 A W
(P >0.05) , Ut B XS T 1E & 07 A0 5 BB E A& IR 7
FU /N BRUVRRG , IR R 3806 H Hba-o 35 (1 1Y 38
PR IR P AR SR A S B T 8 G 72 03
P sh B SALH SRR ST Y BN E B LR, R
FIRVELFHERS . BLET A FER B S PLERLIR G 1Y 1E 7
BRI WG TC X 588 77 A= (1 A 52 A8 Al Al P
HOEE SN, Hba-oc £ 1114 32 34 2t gt J0 125 78 4 B
) B R T, B MES Y Hb b — 20 3 A RESE S
H* J&—F H ZZ oy la, I AE s i CO, mYid 2
1 Hb F1 HCO, ~ X I A IR BT 167 i e 1) o 22 1) 2%
PR B HESHY Hb 1E AT AY 32 R
4147, TRE S5 T IRV R BT A T ST
Hb iz iy EAh , i EA G- 018 12 116 B I8 45 1l
W pH B INRE, IEBE Hba-o 35 1 B9 F 52810 851
SRR S B PR A A G

AEHTN BRI IEIG (41 ) 57108 % Al

JE PIRFALERR (41 A 4] B) AH L, H Hba-o FE 13
BB T (P <0.05) , ZIUKAKF Hba-o T
I ] BEA A TORBRAE SRS 24T . ok
TN BRI ARG O B2 R I, Ak T 2838 35 RAR S /Y
JRJG 5 XS R AL T I Rk O AR R R IR iR A
PO, AR R AR S B 1 22 S R S R T XS L PR fiff
JRTIGAE REAGE R ) 4 2205 TR foe ARSI, 4R 15 A8 E
MRS RS B IR E B RE
I R Hba-o VN IMELAR B TR A7 AE
TLLANE S b R A s i A RS , G T
Hba-c 557 1 BT WA of 309 ) /N BRUR I - I8 BH Al 1)
SCHRIC R, T RMB e IR i i 915 — D RE C #E A K
TR ) o A5 B B, TER IR R BIR i B epr IR AR
WIS |, T AR, Hba-o A R E BB
TR, XA RERLE IR IR IR Th Hba-o 35 1 2K KT
IEH RGO A , Trewitt 55> % SRR UL ( Chirono-
musthummi ) 2] HUALIKEL H Y Hb v REH AT 2RO B 2R
HIERYIRE , %38 A AL BE U i A A 8, Al g
EHEAIPE AR BN IR R h
Hba-o W HA— 5 W) 8 FAE T, R 0807T fE 25
SHEFTERENLE] K Hba-a 25 1450 i L 7= A R 41K
HIER

RURIGIRIR RIS (40 D) B Hba-o 3 H R IK i
BERTHARA L (P < 0.05) , R FARIRZS
ARG I 220 ST F B r A R 58 ) 28 1, B 2 A )
PR SR 2 87 JH R S 0811 AL o S Ak A I Y 2
N7, PERE ALV VR IT ti B B, IR JIG 52 21 FE 48 il (1%
AT R T OR4 A B 25 FI D RE B9 58 B
R A AR 458 BN AR 1 B RN T 3
Hba-o 5 I T HFRRIRBIDIRENE , 335 B 2R T FE,
KAV I8 I A T WP A SR R RNV VR A B AR BRI

R AT L, Hba-or JE RO T IR JIGTE V% VR T
KA SR BA AT 2N, R Hba-a
HH BT IR AT REAE — & T R PN ot IR IR A BT R e,
X —AE B AP A5 2 A N — L RIS
Sl I BN e A SNE Hba-o H2H 28 VBRI
R Lo B A B

5 % x #
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[HE] BB HWITEWA0H NF-xB 151 F 1 (nuclear factor kappa B activator 1, Actl ) 7£ R FE P I9% W 1)
YER, ik IEWRANME Actl FIABEH w309/ B (anti-Actl ) SHAFFEXT G, I F# RMEBLAZ 84 ( dextran sodium
sulfate, DSS) 17555tz M 45 M SRS 5 b Al /N BRUPAC B AR B8 M AR 00, | 380 80 B8 4 A T2 005 T Bl 18 B0 43, %
S HMHALGAT HE G PPN R0 ™ E R BT, Se 20 Ak 7 122 40T 0 200 MR 5 e 200 25 19322 10 456 100 3 A RT-qPCR 75
KA A R TR h 78tk B8R 7 DSSHES 7 d IG5 €57 /NBRAH L, anti-Actl /N R45 B S8 0 5 bRiT /48
i, B A0 IR AR 3D  TNF- IL-18 F1 IL-6 mRNA FIREAK, it S 06 B IS 40E Actl Fik %N
1% DSS IEF B IR .

[XBIA]  Actl; BFETRE/NR; B ML R BRI
[HESFES] 95-33 [ XktRiZFE] A [XE4HS] 10054847 (2016 )06-0585-06
Doi: 10. 3969/]. issn. 1005 —4847. 2016. 06. 006

Targeted suppression of Actl in the macrophages ameliorates
experimental ulcerative colitis in mice induced by dextran sodium sulfate

KUAI Yi-he', WANG Li-jing' , DENG Hui-jun®, CHEN Jia-yuan’, GU Qu-liang' "

(1. Vascular Biology Research Institute, School of Basic Sciences, 2. School of Health Sciences, Guangdong
Pharmaceutical University, Guangzhou 510006, China)

[ Abstract] Objective To investigate the role of macrophage-derived Actl ( nuclear factor kappa B activator 1) in
the inflammatory bowel disease. Methods  Genetically engineered mice carrying targeted suppression of Actl in the mac-
rophages (Anti-Actl) were used for the dextran sodium sulfate ( DSS)-induced ulcerative colitis. The severity of colitis was
assessed by weight loss, stool consistency, fecal blood index, colorectal length and H&E histology. The infiltration of
CD45 " leukocytes and CD68 * macrophages in the inflammatory intestine was observed by immunohistochemical staining
and expression levels of mRNA for inflammatory cytokines in colon tissues were analyzed by RT-qPCR. Results As com-
pared with C57 mice, the anti-Actl mice exhibited less severe acute colitis following DSS treatment, with reduced CD45 *
leukocyte and CD68 * macrophage infiltrates in the colon tissue. Inflamed colons of the anti-Actl mice expressed lower mR-
NA levels of TNF-a, IL-1B and IL-6. Conclusions Targeted suppression of Actl in the macrophages ameliorates dextran
sodium sulfate-induced intestinal inflammation.

[ Key words] Actl; Genetically engineered mouse; Ulcerative colitis; Macrophage
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& BRI RGN 5 22 IR 3 AH ELAE s, Herp
i T8 b S B 5 S S BURY S E B N kS A AR
FAU . 3 285 R s 40 UG 2 — o 1A S 40
U S S PN T S I A U S )3
o P OCHPE VR ] . BORBZ IR s B
WEAZ 5 T IBD MR A K, 7ETE sk 1BD 3%
P14 g 3 0 S v 5 40 L ) 25 A S o 237

1% R F-kB (nuclear factor-kB , NF-kB ) 7£ # i )
o7 A ek AR, & IBD KRR e —
e L e S R, 2 5 48 B 0T 0 98 R 2 7
BB Z R R TR R R AR 12 NF-«B R A48
TNF-a | IL-1B \IL-6 ,COX2 & fb A+ A 3 il A
22140 Actl 42 NF-kB 3% L 7 1 (nuclear factor
kappa B activator 1) XFR A TRAF3 fEHEEH 2.,
CIKS ( connection to IkB kinase and stress-activated
protein kinases) , Actl FEAS [ 40 A 1Y F0 928 K H A&
FETRCEAER, BERTERT T T 40 A0 B 40/ 519
BIENL, e IL-17 55l B/ R E N, 2=
5 IL-17 A 3 8 NF-«B 38 ¥ 19 16 16 & 48 9 2
B,

WRMEHLFR 5 ( dextran sodium sulfate, DSS) 7
S/ INER A AE PR I A 8 s B LA LA i 1 R
Tt 97 FIVKLAH LRI S R AIE 19 45 W 28 i, FL e B i A2
P NZE UCH " BFGT R, 1 B 4 B e S
5% Actl 19/INERXT DSS 15545 i R 0 SEURRPE R AR
YT E R0 M K NF-«B %% 5% 7€ 1BD T igfEH,
AHESE UL B W 40 M Actl 2 3K 9 3 1) 410 461 A /)N B
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TNF-a-F5"-CAGGCGGTGCCTATGTCTC-3'

TNF-a-R5’-CGATCACCCCGAAGTTCAGTAG-3';

IL-1B-F5'-GCAACTGTTCCTGAACTCAACT-3'
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Fig.1 Genotype characterization of the anti-Actl mouse
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/N BRI PR T4 1) 2R i B S 9si /D | 457 1 4 R
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2 RPETOCEAN/N RES A SUE RN Actl 1K

Fig.2 Actl expression on macrophages in the colon tissues detected by immunofluorescence
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Fig.3 Colitis severity of C57 and anti-Actl mice assessed by weight loss (A),

stool consistency (B), fecal blood index (C) and colorectal length (D)
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Fig.4 Histopathological changes in the colon tissues of C57 and anti-Actl mice
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Fig.6 Changes of the colonic expression of mRNA for target genes in the anti-Actl mice
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Establishment of a ICR mouse model of systemic C. albicans
infection induced by oral inoculation
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YE Qiu-ying’ , CHEN Rui'?*, WU Yu-e'*, HUANG Ren'?, ZHANG Yu'?**

(1. Guangdong Laboratory Animals Monitoring Institute, Guangzhou 510663, China; 2. Guangdong Provincial Key
Laboratory of Laboratory Animals, Guangzhou 510663 ; 3. Guangdong Pharmaceutical University, Guangzhou 510224 )

[ Abstract] Objective To establish a mouse model of systemic C. albicans infection by oral inoculation of the
pathogen and observe the proliferation and distribution of C. albicans in vivo tissues. Methods Male ICR mice(n =46)
were used as the experiment group(n =40) and blank group (n=6). Cotton swabs with C. albicans were used to infect
the mice (7 x10° CFU/mL) , and the blank group with saline. The mice of the experiment group were randomly divided
into two groups :model group A for clinical assessment (n =20) and model group B for tissue fungal burden detection (n =
20). Clinical score, survival and autopsy were carried out among the model group A. Five mice were randomly killed from
the model group B at 3 d, 5 d and7 d after infection, respectively (blank group killed 2 mice each time). Microbial load
tablet method was used to detect the tissue fungal burdens in different tissues, meanwhile samples of tongue, esophagus,
stomach, liver, kidney, lung of infected mice were taken for pathological examination. Results =~ White spot appeared on
the surface of tongue since 3 d postinfection and increased with time and finally caused death. The mortality reached over
50% at5 d. C. albicans was not only detected from the tongue (87.5% ), stomach (87.5% ), liver (54.5% ), kidney

(50.5% ), lung (20% ) and heart (4% ), but also was microscopically seen mycelia proliferation in the tongue, stomach,
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liver, and kidney ,

through mucosal infection in mice. Conclusions

yet not seen in the control group, showing that C. albicans caused disseminated systemic infection

C. albicans can induce opportunistic systemic infection by breakthrough

the mucosal immune barrier, so as to increase the infection to death.
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Candida albicans. Oral cavity; Mucosal infection; Systemic infection; Mouse
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Note. A: Mice of the control group. B&C :Experimental group(3 d,5 d).

Fig.1 Gross appearance of tongue leukoplakia in the mice induced by oral mucosal C. albicans infection
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Fig.2 Clinical assessment of the mice infected by oral mucosal inoculation of C. albicans
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Fig.4 PAS/HE staining of different organ tissues of the mice infected by oral mucosal inoculation of C. albicans
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Preparation of a mouse model of methicillin-resistant
Staphylococcus aureus infection
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GONG Bao-yong, ZENG Ye-wen, WU Yu-e”

(Guangdong Key Laboratory of Laboratory Animals, Guangdong Laboratory Animals Monitoring Institute, Guangzhou 510663, China)

[ Abstract] Objective To establish a mouse model of methicillin-resistant Staphylococcus aureus (MRSA) sys-
temic infection with a MRSA strain isolated from clinical samples. Methods Forty-four ICR mice were randomly divided
into experimental group (28 mice) and control group (16 mice). The mice were infected with MRSA (1 x 107 CFU/mL)
by tail vein injection after the mice were treated with cyclophosphamide (100 mg/kg) i. p. for immunosuppression. Surviv-
al analysis, peripheral blood white blood cell count, tissue bacterial loads and pathological examination were used to evalu-
ate the models. Results At 2 days after MRSA infection, the treated mice began to die and the cumulative mortality rate
reached to 60% at 14 days post-infection. The peripheral blood leukocyte count was significantly increased. MRSA test was
positive in the kidneys, joints, lung, liver and brain. The bacterial loads in kidneys reached to 10° CFU/g in joints, lung,
liver and brain reached to 10* to10° CFU/g. Histopathological changes of multiple organ infection were observed in the kid-
ney, heart, lung, liver, brain and joint tissues. Conclusions We have successfully established a mouse model of MRSA
systemic infections. It can be a useful model for the study on pathogenesis and new drug development and so on of MRSA
infection.
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Fig.5 Histological findings of the MRSA-infected mice. HE staining.
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Protective effect of ginseng co-enzyme Q , suncream on the
ultraviolet radiation-induced skin damage in mice

WU Hai-you' , QIU Chu-qun' , LIANG Mei-ting' , ZHENG Jing-bin',
HU Zi-wei', LV Si-min®*, WU Tie'

(1. School of Pharmacy, Guangdong Medical University, Dongguan Guangdong 523808, China;
2. The Joint Center of Guangdong Medical University and Guangdong Runhe Biotechnology Company for
Co-Enzyme Q,,Research; Dongguan Guangdong 523808, China)

[ Abstract] Objective To explore the effect of ginseng co-enzyme Q,,suncream on the skin damage caused by ul-
traviolet (UV) radiation in mice. Methods 36 mice were randomly assigned to four groups. The mice were shaved on the
back and the left untreated side was taken as control group, or was treated with UV as model group. Before treated with
UV, the mice were painted with suncream containing ginseng co-enzyme Q,,, or octyl methoxycinnamate as positive con-
trols. The mice were treated for 8 weeks. At the end of the experiment, blood samples of all mice were collected from the
eyes, then subjected to cell counting or biochemical measurements, and skin samples were cut for pathological examina-
tion. Results Compared with the control group, there was a significant increase in white blood cell counts (P <0.05)
and MDA content (P <0.05), and declined serum levels of SOD (P <0.05) and GSH-Px (P <0.05) in the model
group, and the skin was rough and wrinkled with stratum corneum exfoliation. Compared with the model group, the mice of
ginseng co-enzyme Q,,suncream group had significantly lower white blood cell count (P <0.05) and MDA content ( P <
0.05), and increased serum levels of T-SOD( P <0.05) and red blood cell counts (P <0.05). The skin had no rough-
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ness and wrinkles and without stratum corneum exfoliation. Compared with the model group, the positive control group

showed significantly decreased white blood cell count (P <0.05) and MDA content (P <0.05), and increased serum lev-

els of GSH-Px(P <0.05). The skin had no roughness and wrinkles and no stratum corneum exfoliation. However, there

was no significant difference between the ginseng co-enzyme Q,,suncream group and positive control group. Conclusions

Ginseng co-enzyme Q,,suncream shows satisfactory preventive effects on the UV radiation-induced skin damage in mice,

similar to the preventive effects of the octyl methoxycinnamate-containing sunsream.

[ Key words ]

mice

Ginseng co-enzyme Q,,; Ultraviolet damage, skin; Biochemical indicator; Blood cells; Pathology ;
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[SCXK(#)2011 -0015]) , /N A 25 24 55 4 40
MFT 7R B 24 B 52 50 sh ) b o 3547 [ SYXK ()
2015 -0147] .
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SEEG AT, K5 36 H KM /NRIEF T RS, 2R
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FUR 2 em x3 em, 585 PR/ BB S0 0 4 41, B34
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TR RN B SER I 1 A /N RO
BIEAEATAT AR TR, A2l /N BT L 14 7 75 30
min i FEFT RN HRGT, BEUR ) &b R/ N B i, B
R, ERE8 JA
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SRR A RS BT /N R BB AR B Rk T
ZRWEEE E A AN HE o6 1FA T S R
DL ARE (HE) R @il G il 4.
12,4 7RI 40 A A )

SEERAE S /INER IR BR UM 40 FE | BN B A4 I
252 mL, Hoib 1 mL J EDTA $iBE4 &3, T 1040
BN, 53 1 mL FH S0 2.0 8 R T s 2B 1k
FEPRINGE o P I 200 53 AT ASCEHE A T I 4 B ) I 5 S
VARSI Il Y P Y 4 B ( WBC) (ZL 40 S (RBC) | IfiL
/MR (PLT) IML£T 8 FH (HGB)
1.2.5 /MR s A= AL A8 A o 1

BN A5 BB 1 mlL I3 B35 B O AT
A =20°C VKA A 1 h, P 4 g S RgH 2 12 000 1/
min 2.0 15 mln,ﬁ%lﬂ‘%i%[ﬂl{%,%Egﬁt%Uﬁ%

AE ARG I 7 155 6] LV T8 B8 (MDA ) B8 84k 51k
fit} (SOD) A+t H Ak A AL ¥l ( GSH-Px ) 545 xR,
PARGAR SR OB B R i
1.2.6 %dasabr

SBUE (x £5) Fon, K SPSS 17. 0 F A4 %t
B AT 5 25530 S AL A

2 &R

2.1 BHANMNREEIRIEENEETK

2/ NS B T R S e R AR LR 1
W% 1 7R, 5 CON 4iAf H, MOL 41/ AR B 72 55
5 LGB ZE R (P <0.05) , 22 55/ B &1,
5 MOL 4 He 8, GSS 4/ AR AR 3 J 26 5 T
ZSAHREM (P <0.05); POS H/NRAKFELES 5
Ji T R ERA B EE(P<0.05), BASE T
R 24/ AR B EE G Hod POS 21/ B
WE R, N 21 1% ,MOL 21/ R A%, M
18.6% ,CON 41 5 GSS 41/ B 3 & & 43 7l h
19.7% 20.3%

R1BH/NIHT SRS R E AL (v 5,0 =9)
Tab.1 Changes of body weight in the mice of different groups

413 Groups #1H 53 A 55 57 558
- p Week 1 Week 3 Week 5 Week 7 Week 8
EHR A
CON 29.34 +0. 46 28.65 +0. 68 32.56 +0.28 34.88 +0.33 36.54 +0.70
AR
MOL 27.74 £0.75 28.71 +0.73 30.91 +0. 65 * 32.83+0.80 " 34.10 £0.77 *
Z Y
}\/cgsﬁ Al 28.28 +0. 43 30.70 0. 42* 33.51 £0. 57% 33.33 +0.61 35.48 0. 56
M HB 4
i %ﬁé“"ﬂ 28.27 0. 48 30.37 £0. 39 33.58 +0. 61" 34.35 +0. 65" 35.81 £0.57

W5 AA P <0.05, 5HRA HEFP <0.05,%P <0.02,

Note. Compared with the control group, * P <0.05. Compared with the MOL group,*P <0.05,"P <0.02.

2.2 IMNRE/NIHENES BRI ZE

BN IR ISP 22 LS LB 1, /N RRAE
SRHNR IO N 1522, 7 wW/em® B 3558 5 ik H B
LT BE ) e I 1] 24 30 min, /) Bl /NATBE& R 2. 74
Vem®, SEEGH R, 25 A/ R R R AR 2100 O
T8, 28 B2 IR, VA B J8 T 7% 5 AU 20 /) BRU 0 1 ik
AL A LLBE I B, 3R BOMURE AT B B i | TRl s Kz 8¢
IR A B RSB N2 5 B B I RE2H /) B 56
B PRI S 213, 3R R LAV T A B B i, 1A i
R SOMRS ARG ; FH X HE 24 2H /N BRUTE 3 Jz Jk
TR WA I SO S B4
2.3 INBRERBREALREESENLE

F /N BRHZBUIE AL E 2, E 2

A i, CON 417N BRI e ik 2% e 2 B 3, o2 1%
EEN i UETe W =N A L N =S N ER T R
A AL — s MOL 21 /)N B2 JER 3 Bz JEE 8 45 JE
FATTZENE  FEE R E T 7K 2 R R MZUZ 3
ZUE—E ; GSS AN BRIEFE SRR A 22 A K,
FEFE HZ A T2 b 50 B0 HH ™ R B TS L
FERJ)JZ T MR A AL s POS 4/ B
JR R T 5 3L B 2 A 25 AN K, o)== S B A v, 7
F R MR A R LR,
2.4 NMEIMAEANELER
/N 40 (WBC) L £1 408 (RBC) | [fiL/)
H(PLT) (IMZLE H (HGB) MELR LK 2, M3k 2
ATLVE H, 5 CON 4 Hedse, MOL 28 /)N BR 1 40 i 4 i
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R ZRAREME(P<0.05), 2400, i/
Me IMETER (& i 2, 22 R0 5 MOL 4l L
B,GSS 4N AN B B T /%, 2 5 A Bt (P
<0.05) , 45 maEd &e LI, 2590 BE

MO1

PE(P <0.02), I /Mg B A, 2R IR ENE S
MOL 41 L%, POS ZH/NER A i T F%, 2 R A
WEYE(P <0.05) , £LA0M il /M 1l 2088 7 &=
Wz H2ESTC0EE,

L NEEEFAMKI S CON MOL ,GSS .POS 4,

E1

N B RSN ILAE 1

Note: From the left to right: mice of the CON, MOL, GSS and POS groups.

Fig.1 Changes of gross appearance of the mouse skin.

1 NAEZEAMKIKCN CON MOL . GSS . POS 41,

B2

sINERUEZ R R 2 2 2 28 (HE B8 % 20)

Note: From the left to right: the CON, MOL, GSS and POS groups. HE staining

Fig.2 Histological changes of the mouse skin

&2 AA/DRMARE (v +5,n=9)

Tab.2 Blood cell counts of the mice

21 5 H 4/ 10° /1 LI40/102/1, M/Mi/10°/L, 4T A/ g/L
Groups WBC RBC PLT HGB
IEH 41 CON 5.37 £0. 84 9.67 £1.18 161. 68 +28.29 164. 05 +28. 50
KIRIZH MOL 9.38+1.44" 11.58 +2.20 164. 74 £20. 02 177.40 +27. 15
NS AT GSS 4.94 £0. 48% 17.37 £3.65% 174. 80 £23.74 217.42 £30. 17%
PR T BE 4L POS 3.83 £0.87" 12.73 £3.61 129.18 +18.32 177.75 +28.96

W E5S AU P <0.05, SHAIY] AP <0. 05,7 P <0.02,

Note. Compared with the CON group, * P <0.05. Compared with the MOL group,*P <0. 05 ,*P <0. 02.

2.5 NMNRIMFENIERONELER
25 2H/INBRUINL T 79 0 (MDA ) 8 4801k 40 15 Ak il
(SOD) A Bt H kit S AL Wil ( GSH-Px ) 0 5 45 51 UL

3, WNE3IIEH, 5 CON 4, MOL 41 /)

B MDA SR &, 2R A B &P <0.02),
T-SOD Fl i TR, ZRAREMN(P<0.02),
GSH-Px it MR, 22 A W EME (P <0.05);
5 MOL 4 b4, GSS 41/ MDA & 5 T [, 22
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SHEBEM(P<0.05),T-SOD &EIE FF, 257
HBEM(P<0.02),GSH-Px & &% I, HZE
o EME 5 MOL 4 kb, POS /N MDA & &

FEAR, Z A M, T-S0D & & FTh, 2R L a3
PE,GSH-Px &Ml L7, 2R F B EME (P <

0.05),

®3 AU/ EIEIR (2 £5,0=9)

Tab.3 Results of blood biochemistry indexes in mice of different groups

215 N % /nmol/ml A B AL R/ U/ mL A W H Ak ALY/ wmol/ L
Groups MDA T-SOD GSH-Px
1E% 41 CON 6.46 +0. 49 181.78 +18. 51 1208. 85 +126. 84
A2 MOL 8.94 £0.74 ™ 158.33 +20.42* 972.37 +128.85 "
ASBAFH GSS 7.11 £0.97* 179. 76 +20. 02* 1056. 51 +155. 16
FEMEXT R4 POS 7.02 +0.91% 164. 87 +23. 81 1241. 89 +182. 16*

T 528 AR P <0.05, P <0. 02, SR P <0.05,% P <0. 02,
Note. Compared with the CON group, * P <0. 05, **P <0. 02. Compared with the MOL group,*P <0.05,*#P <0. 02.
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Establishment and analysis of a mouse model of
Staphylococcus aureus-induced arthritis

YE Qiu-ying'*, LI Ge', LUO Yin-zhu', LIU Shu-hua',
LI Yun-feng', JIA Huan-huan', WU Yu-e', ZHANG Yu'*, WANG Hui**

(1. Guangdong Laboratory Animals Monitoring Institute , Guangdong Key Laboratory of Experimental Animals,
Guangzhou 510663, China; 2. School of Traditional Chinese Medicine , Guangdong Pharmaceutical University,
Guangzhou 510006, China)

[ Abstract] Objective To establish and analyze a mouse model of Staphylococcus aureus-induced arthritis ( Staphy-
lococcus aureus septic arthritis, SA) , and provide an animal model for arthritis mechanism research and drug development.
Methods Mice were immunosuppressed with cyclophosphamide, then intravenously inoculated with Staphylococcus au-
reus. The gross characteristics of the joints were observed, the arthritis indexes were analyzed, and the pathological scores
of the model mice were evaluated. Results From the first day after bacterial inoculation, the mouse joints were swollen.
Pathological examination revealed lesions varying from mild and disarranged joint synovial hyperplasia to synovial thickening
and intra-articular invasion, and increased neutrophil infiltration. Conclusions A mouse model of Staphylococcus aureus-
induced arthritis is successfully established in this study. This model can be developed in a relatively short time, can not
only simulate the clinical symptoms and signs and disease progression of human arthritis, but also to a certain extent reflects
the etiology, infection and immunological mechanisms of human arthritis.

[ Key words] Arthritis; Mouse model; Staphylococcus aureus infection; Inflammation
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4 v B8 2 BRI ( Staphylococcus aureus , S.  au-
reus ) S — PP A7 AE 2 % FHPEER TR, X5 A M sh ¥
HARRBCRIER ) Y e e R RS, Ry
SE AL IR TR R 71T 0 P P P S | o AR R O
AR WA IR R, SAE M DG 48 (inflammatory
arthritis ) /& DA 22 17 R N £ Z R 2 BB
W R AR T A P B A VR R S
A RAEAN IR R B IR AR I A L Ry
i JER 5 A A 2 SR AR (I TR - Ay
7 PSS R] g R G b v Ak OGS A AR L OCT
KRG RIS IR 48 bR 45 A B 8 AN (E
1M, AR SO SR IO AR Y A 7 v A 7 R A P R g 4
w00 2 BK B O R /N BRBLAY ( Staphylococeus au-
reus septic arthritis, SA) , XF H:IEAT I K48 b5 7 AT 3T
B IRTHZASE BRI S R P B 5 TP i P e e S H:
A

1 #MBR5FE

1.1 ##l

SPF 2% ICR M/ EL 20 H 5 F#, g 3 Tt
S AE I ] A8 S0 Bl W BOR A BR 2 R [ SCXK (5E)
2012 0001 ) , 5% T A48 S50 2l W D e 2 4
SEI [ SYXK (#)2012 —0122]) . 3 5256 Fif i 1
PEMESE 1R, R A ROk REREFE TR, 3
PR VR4 A 4R AE 20 ~26°C 40% ~T70% 72
o

AW T e (2238 AR A R 5 4 e 00 ) A BROA
(M39B8) Hi )™ 7= 48 H = e ke o B 2N 5 HI1220 4t
ML HI1210 #EHHL TP1020 [ 3h LKL EG1150 41
ZUE AL RM2255 Jié%% U1 R AILA i S5 (7 [ Lei-

ca)
1.2 FHix
1.2.1 MRSy

Wit S SR ) MR T S, IR
AP RT3 d AT e A B g R T PR
ik I JE (100 mg/kg) ,1 ¥K/24 h, L7353 ), %
PEMHIAL B S | B # KRR 5 x 10° CFU/mL &3 (4
2 PR A BRI B (0.2 mL/ H)

1.2.2  RIEFEHOFE5

SA FRAILH TR |, B B /NI T RAETE 5L

W,

T RAGEX (arthritis index , Al) P RiE . D
JEIFB T BAT LR 0 435 @/INHE T 3R I 2T ik oy
13 QBESETTFUR B IKA 2 43 @B LA T Y
SEJTIAK R 3 43 DU IBEAS o3 AN A2/ BTS2 A
Wt
1.2.3  Jig R g J i 7 -

TR AT P43 A B e W B3 R /N R, LA
FRAEQTT IR BRARTE BT A /N BRUG R bR 2 A8 ¢
TR B A BN AL, R T, 49% WS
[E5%E 48 h,10% EDTA BEFSHMES 1 NH 52 d i
— RIS, R RS EETTRE K | W RE I A
A 64 4 pm FEREELD R, HE Q)5 ik
R B G A AU B AR | A5 OCT T L ARAE , U
RS A R R T SR AR ) O 2R A7 s A 43 T
Wi
1.2.4  SGEits b

K SPSS 19. 0 AT 4500, T TR
BE LA R  FRifi 22 30K

2 &R

2.1 HEIGKRFERZ R TS

TESEH I RErp SA B/ L B AT 06k 2% | i
SNIIREZAN R POK I SRR £ 2 B Eh
PISLT- LG, SA BRI RAEIERI R 1 d BT
ER K, 3 d A, UM IR A o P2 i, ST R
FRBOR B Iy, Z ), /N BT e B R B2 2 el
10 d i, S RIGBOF MK IE R . WA 1.2,

1.5 =

0.51

Arthrosis clinical scores (SA)

(1.0 ==—ap T T T T T T T v
01 2 3 4 5 6 7 8 9 10
Days post infection (n=14)

1 NEOCTT RIF M E%
Fig.1 Scores of arthritis indexes in the mice
2.2 HLAREFUR
SRR SA B /N O ph A T R AR L
HEB BT 1 2L, o 22 v U S0 9 SR JE ) A5G
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SIPRAEXTIGER D) R A BT, 45 SA BT/ R T R 24
JRISEFE A 20 B 0 | B B AR Bk DT 53 43 ) A (2 &
0) (1.6 £0.5774) (2.5 +0.5774) . R B A 4%
RILKE 3,

2 N TUR: AR

Fig.2 Swollen hind paw of a mouse

3 itig

ABETER A SA SE AT kAT IEAL , SOt
T FR AR IR R 4 0 ) A R R TR O Y R /DN B
B, Sext/ N AT S e Ak B, P22 b < 4 1 0E
AT, G R A BAZAE T /)N B A J Bk E] A EE T A
KA RAETYMIR L0 G BEAM AL BRAY SA /)N B 7Y
PR, SCERFEIT A, AR RS DL Y 11 PR OG5 28 S 14
TR, B B SA /NSRS R A9 i PRAEAR |
o B AR A Bt S5 36 ) 0 S B R, o A
BGNG , A GRS AP EE T I kT 53 20
S BLAE W5 =5 TG PRIFAN 8 b, % i 57 14 %
PEPEIE SA /N BRUBE R FEAT PR, 45 2R e BB B /)N
SRR PREAR oy B 27 AR AL AR L AT il PR 2 K
MR ST S AR AT B AT i HAUR 1 oA R
B, R 5T ALK o 5 T | S A A i ( 22 LA Fh o 2 i
75 ) B W RS A 1) S R 3R A A 4R
BREOR S B RO 1 55 W A B A, (LA
188 PR SO BRI | R W Ml ST T AR R R

»

A RAFEE MR ESETT ( x50) , Hir B HE IR A ( x200) 5 C: RAELNMIIRIE ( x200) ;D B 4h( x200)
B3 /NRIEETTRE S

Note. A. The knee joint observed under low magnification ( X50). B. Synovial hyperplasia ( x200).

C. Inflammatory cell infiltration ( x200). D. Bone erosion ( x200).

Fig.3 Histological changes of the mouse knee-joints
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[HE)] HE @7 HEZKEE AR5 (DPRA) AU G AR 15 1630585 (h-CLAT) f4 Bz IR BB A48 T O ik,
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Preliminary study for integrating DPRA with h-CLAT to
predict skin sensitizers

KE Yi-hui'?, CHEN Yu®"?, CHENG Shu-jun®*, XU Jia-ting’, TAN Wei-jun'*

(1. Guangdong Pharmaceutical University, Guangzhou 510006, China; 2. Guangdong Inspection and Quarantine
Technology Center, Guangzhou 510623 ; 3. Guangzhou Chn-Alt Biotech. Lid. , Guangzhou 510535)

[ Abstract] Objective To establish a detection method integrating DPRA ( direct peptide reactivity assay) with h-
CLAT (human cell line activation test) to screen the skin sensitization potency of chemicals and plant extracts. Methods
12 chemicals and 7 plant extracts were chosen as the test substances. Firstly, the test substances were incubated together
with two different peptides ( cysteine and lysine) respectively for reaction for 24 h. The peptide consumptions were analyzed
by HPLC. Simultaneously, THP-1 cells were cultured in vitro and then exposed to different concentrations of test sub-
stances for 24 h to examine the cell viability, cell surface markers CD54 and CD86 were assessed by flow cytometry. The
predicting results were compared further between DPRA and h-CLAT. Results 12 chemicals were distinguished correctly
by DPRA classified as 2 non-sensitizers and 10 sensitizers. The results of DPRA were in accordance with h-CLAT. Predic-
ting the sensitization potency of plant extracts by DPRA showed that 6 plant extracts were determined as suspected sensiti-

zers except for green tea extract. But using the method of h-CLAT, 4 plant extracts were examined as suspected sensitizers
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except for green tea extract, herba portulacae extract and ginseng fruit extract. The coherence of DPRA and h-CLAT was

0.57. Conclusion

This detection method integrating DPRA with h-CLAT can predict single compound accurately. As for

complex compound, it can achieve preliminary prediction and need other integrating methods to make a further identifica-

tion.
[ Key words)]

Alternative method

Direct peptide reactivity assay, DPRA; Human cell line activation test, h-CLAT; Skin sensitization;

Corresponding  author; Tan Wei-jun. E-mail: weijunt0726@ 163. com

o RO b B2 % (allergic contact dermatitis,
ACD) J& Bz Ik 5 52 5 fi B Ao S L) o 7 A 1) S92 4
SR BZJRSNE , ACD 8 5 | SR A B JER AR L i
Ak R, e B AR T R R, A
A7 B JRECRAN 1, LA Ao i | H AR i R A R
PR At it AU, BT A4k R0 B VAN TR DA
27 ) e R BB A% 8 7 v A B /N By
REZ5X 5 (local lymph node assay, LLNA) . T
(GRS P IRRAL S | R S PSS f A S R EIE /b
5, PR AR Sl S 56 T 2k B A9 e R0 H I A5 G H
20 S —J51 21 48 # IR ( Toxicity Testing
in the 21 Century, TT21C) PR F AR 5 1 21 218
BN AT R B2 RO A B9, 25T 4 R T A
2 J&y 8 % ( adverse outcome pathway, AOP) A9 4
B KB AOP E i, H o TRt
HNIEW BT 5 R IR AR 1 I 25 5 8 i B B A
B2 A ALK 08 S S = B AR J5T 40 i 8 R S
FUR SR AL TTG . oI, 15 A A SR 40 1 i
B 2R BRIk Bl B BB 2 DU AL S W e = IR Y
T WRELAHHE , e 2 BOCAZ T 240 Ml Y 38 58 Fh 534k 5%
—HBUKF ST I A LR o 21 B RO
VIt E A B BE, 3 ACD WA ELS R, HT%
AOP HEHREE T (1) B 3% 2 Ik 45 A1 5 ( direct peptide
reactivity assay, DPRA) , fi Fi 4 il ARE-Nif2 Z¢ 6 %K
ARSI 77 75 ( KeratinoSens™ ) A1 A 41 g 2R 36 4k 12 56
(human cell line activation test, h-CLAT) & F-¥1 W 4E
# OECD AT Az )y i o

SRR B AT 1 FBEEEXT AOP i
AR B A R L PN 5 3 B — O AR AE R R
P, H TR A% B AT BRI TR LLNA 3%, Rk, 2%
BT Z RO R A SRR LA b e — vk Y
AT — W B BAR AR S T
PO A SR A T IR A TR
BB A R HGE S R BRI B T R AR
R SRBCT 2 AR 52 2 A Al it 0 L FL AT 30
PE R SRR R4 & IO A HERA Pk . ABIF 9T 22

X7 DPRA HI h-CLAT W Rh 7 B i i A&,
T — Ak 2E SR 22 B ECRE T, R
RITIELLA L B AT XA 4 R 6 2 4 R4
et 2% |

1 MRS

1.1 ##
111 iR
NT G W2 Bk F e 2 82 K ( Ac-RFAACAA-
COOH) (4l BEh 90% ~ 95% ) i1 %2 % Ak ( Ac-
RFAAKAA-COOH) (44 90% ~95% ) , WA F )~ M
TR R AR, CIE ek, =/
M2 (TFA) (BAR — 2 B4 (NaH, PO, - H,0) | BAFR A —
#1(Na,HPO, - 7H,0) | LIR%E: \Z K M Hrdli,
RPMH1640 15723 a4 13E (FBS) \B-3i%k
B 4-F ORI CRETR &R B R AT
BA(DMSO) 4= 1ML s F 25 FH (BSA) 3416 [ Sigma 2
A5 R R BK AR 1 BH B R 7-2 R R TR D
(7TAAD) (FITC FRic B/ B 5 5 B CD86 HiL {4 | PE
FRiC /N BLBR 72 [ CD54 LA . FITC FrR i /9 /) B
IgG1 \PE #riciY/N L IgG1 ¥ F BD 22w,
1 1.2 FRuEdy B A s o

PIHERE R O B FIRNTR BRI AR 2,
A-TREFEGUR I 2 ,3-T i, ¥ H Sigma 2
GRS PR TR CY/ I e i) T E7/INe 2 553 1
Yy FRE FSEICY) | A g S I | B4 BT 4 SRy A
LRI A R A 2w AN
1.1.3 {4

B RO AH 3% L ( Waters Alliance 2695) | &1
#: ( Agilent Zorbax SB-C18 2. 1 mm x 100 mm x 3.5
micron) fRYFE Phenomenex C18 2.0 mm x 100 mm
X 3 micron) ,%?ﬂi{(@ﬁﬂﬁiﬁ((ﬂlermo Scientific) | 7t
AN (EE BD) .
L2 Fik
1.2.1 DPRA Jii&
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(1) 32k b 3

ZRYIEIR R ONE . AR, T2 T
K1 KA IEIR AW SN EE IR 1 TR R 2
RGBSR T 300 pl —HAEAR, 2700 pl &
RS BUE AT 1500 wL —HEA, 1500 pL 20
FiiRE BRI AN 58 42 I ik s i) SR FHRR 5 A B B 1) <
1 min,

(2) FE WL )

fic kil 100 mmol/L pH 7.5 A B IR 9% P 5 B
il 100 mmol/L pH 10. 2 Y Z R % %5 W ; HPLC i 3h
A A M (1.0 mL TFA JILA 1 L 3K AH ) F1 B
AH(0. 85 mL TFA LA 1 L kg ZNiEH) .

(3) ZRkAbH

Fid i 0. 667 mmol/L F¢) i 22 2 BRI & . FRHEL 15
mg 2R K I T 28. 96 mL 3R Z R & ¥ v v 5 e

il 0. 667 mmol/L Y- bt 2 W2 AR WE - FREX 15 mg >
e R IR T 29. 90 mL FiRBERRZE vhin Wt .

(4) brdfE b3

P B E 1 . 8 mL LFRELZZE vhi A1 8 mL WA
B, A IMA 2 mL 2, 54014, B
10 mLFf B 22 M, A o BF W BC 1 B 1600 mL
0. 667 mmol/L Z RRE WA 400 pL &g ; H Lik
XN ) s R K b v BE R L T AR 0, 0. 0167
0. 0334 .0. 0667 ,0. 1335 .0. 267 .0. 534 mmol/L AY#F
HE RO T2 H bR e R 4R

(5) 75 FIXf IR JLPEMiAAR R SFE iR R

UL mL FFEfRAE T, #8 1 m AGH], 2%
RA), i af a3 e, & T HPLC MEFESR,
W, 25CHE 24 h, FE& T RN 24 h 5 IR
HPLC 43#7 .

R PO JEURIAR R SR i R AR R

Tab.1 Preparation of reference control, co-elution and samples

1:10 Hefi 2 paaig ik

1: 10 ratio, Cysteine peptide

0.5 mmol/L ZJIk,5 mmol/L Zik¥)

0.5 mmol/L peptide, 5 mmol/L test chemical

1:50 Lofd] f s AR ik

1:50 ratio, Lysine peptide

0.5 mmol/L £ ik ,25 mmol/L Zik¥y

0.5 mmol/L peptide, 25 mmol/L test chemical

750 L 2 E RV T (PR IR pH 7. 5 BEEREE S v

750 nL Cysteine peptide solution (or pH 7.5 phosphate buffer for co-elution controls)

200 pL ZJ5
200 pL Acetonitrile
50 pL 32 IR (25 0 BRI AR

50 L Test chemical solution (or solvent for reference controls)

750wl B PRI (SRR B AT pH 10, 2 2R B % viik)

750 pL Lysine peptide solution (or pH10.2 ammonium acetate
buffer for co-elution controls)

250 wL SZ IR (25 O BRI AR

250 L Test chemical solution (or solvent for reference
controls )

(6)HPLC &1

FH 50% st A Fl 50% Ji shAf B - (o 1% 4
/02 h, Hi 30°C, Wik 0. 35 mL/min, B E PR
S AE R R R 0. 35 mL/min, ZJEHLEEFE 10 min N
M 10% F T3] 25% , 7F 11 min B FF+ & 90% ,
13.5 minff T %E 10% ; #H)2, KB BEFE 10 min N
M 90% FIEE 75% ,#F 11 min B FFEZE 10% ,13.5
min I _ETFZE 90% , 75 20 min BF45ER

(7) Bt b 3

FIAH HPLC 15 31 (% B 1 1 J 0 g 1 AR 2% 1 H 5
ZIRITHEBR A, WHERAR = [1 - (2 K i 0 T
BUZS XTI C M2 IRIETHRFL) 1 x 100%

(8) T AR 7Y

DPRA FINAL B ANT . 4 32 1) A 55 W Fof ik
ALY LR T35 A BRI B R A 34, 0% =1
BIE =6.38% , O Fe B o Ik 5 55 , AR S ;
6.38% < FEHMH =22.62% .22.62% < FH{H =
42.47% 42.47% < FHHE=100% , ¥ WY, K
I 2 o 1| oK (AN R = e w7 U YEST AN i1

AR DU 2 e 2008 A 9 B R R 1 7 H W, 0% =
TFE=13.89% , i # FE h J s 55, S AR Bl
¥1;13.89% < FHI{H =23.09% .23.09% < FHI{H
=98.24% 98.24% < F-¥E=100% , ¥4 RBHY),
BN AREE S AR b w42 S ER F
e 2R ¥ e A e, Wiz ) o e i K
1.2.2 h-CLAT J7¥

(1) dAf ks

FH 10% FBS f RPMI-1640 40 it 3% 37 0 A0
i g% THP-1 400, PR F5 40 M2 77 RS, — IR 2 5 4
Mife A 2 A, BAZAIRECABERE L 30 ¥, 48
i85 B AE 516 (0.1 ~0.8) x10°/mlL,

(2) ik F LA 2R DMSO FIAEFIERK

(3) Va2 A4t L A ARG 000 48 L 5

FEEEFRIY TPH-1 00250 F 2 B3, T 6 58
SRR FRILE BN, W 2 x 10°/mL, W H500 WL
R 2 24 FLANAEIG TR T, REFP 324 D
i 8 AN B, R UR EEAH 22 WA B 2, B AL M
500 L, BRI BT 3 A P17, B TERATINE
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24 h, SRJEHE 2R E R AR N 24 FLAR A 5586 &2
XTI EP A, 850 DUTE 40 i, 3 B3 RS F FACS
M (PBS +0. 1% BSA) 1 DEAR ML — W, FRIRE O
R, K FACS % i I il A R R B2 1 e sk (5
L 7AAD + 95 wL FACS ZZnhif) , 52 EP &N
100 pL, # i K= FYEH 10 min, B EP 45 4 B 40
MU FACS 22 i Uk 2 X, 5 500 pL FACS
ZEPR E AR A 5 mL A, — ik
F£ 10 000 20, =04k 1157 1650 (fif 50%
A BT A 0 32 R EE ) F CVTS (i 75% 4
FEEZ IR ) |

(4)CD86/CD54 FZ kK

FH R e A 2 24 fUMR, 2R W) 5 5R
IFABIRE CVT5 Rk B, 10 1. 2 AR LA 5 R
s AR, BRRSEEIE 3 A% IR, 43 DM-
SO Xf HEZH KRt B AN DNCB PHEXT BEZH , ¥
Be il i 32 3 e B 500 L in# 24 fLM, B TR 3%
FEWEE 24 h, W23 R 40 AN 24 FLAR 530 e
FEXI N EP F B, FEH FACS Z2 o
W (PBS + 0.1% BSA)WEUE—IK, B0 WA 4 A,
Bt J A FeR BELWT 501 oK 2500 2R 45 9 48 e 328 47 BHL
Wr, K5I AT 450 BE 2 3 A 1 mL EP 45
FE KL 3 x10° 440 fl, FITC-CD86 Bk PE-
CD54 HifAk 647 % B FITC-1gG1 1 PE-IgG1 . 7AAD
53 BRI B bR BH v FE EA T RO, RS EP A
HIA 50 WL S A PN FACS 8,2 ~ 8°C FRES
YLt 30 min, 5 FACS & Wil vk 2 Ik,
FH 500 wL FACS 28 Ml 2 4 IF A2 A 5 mL ik
AP a2 B SR I 2 A S )

(5) dhb 3

I 30 = 40 i AR A 0 0 1 A X 2 O i A
(RFI) i+ % A & AF FH W B2 (EC), FITC-CD86 H]
EC150,PE-CD54 JH] EC200, 43 PP AL BE .

e, Y B E H ERET e I B a5, W
e BAMARHER S — DR BB R A YRR RS AR T
WRIFIGERE T — AR EE S B B 25 MR EERY R
(A — YR EE R RFLAE 205 10% , &5 W2 =
ANVEBER) RFLH, HERFE KT 10% MFaiE

1) #7 A W) RFI KT 150 5 200, B ¥ /Y
RFI /T 150 B¢ 200, 0] .

150 — BRFT1
ECIS0 = By, +
i [(ARH = Byw) x (Aﬁllﬁ - Bifﬂﬁ)]
200 — BRFI
EC200 = By, +
i [(ARFI - BRFI) X <A?ﬂlﬁ - B?fllﬁ)]

2) 47 A WA B W E MY RFI ¥ K F 150 5
200,01,

150 - By,
EC150 = 2°{Log2(By,) + ———
5 : ARM - BHFI

[L0g2<A,3ﬂ]ﬁ) - L0g2<B?,<\J'E') 11
200 - Byy
EC200 = 2"{Log2(Byyu) + —=
5 e A — Bri

[LogQ(Ami) - LogQ(Bmﬁ) I

(6) T A5 7R

AP IE > 1C, B §2 T, 270 2 RS 45 2R
o 4T FITC-CD86 , #5 RFI . =150, %905 B
WY ; ¥ T PE-CD54, %7 RFI, ., =200, %Y F N
FEPESUS . B RFI . =150 F1( 2%) RFI ., =200,
TR A PR S
1.3 #ZitAE

Bl R A + dRifE 22 KR, >R SAS 9.4 &4
THERAF LB PR 5 i 25 R — 20k, BV Kappa {EL,

2 &R

2.1 EHETAHAKREBRER

23 BlE R 12 Fifksean b FLER AN T e Ak
TR B PRI 22 IR B TH BRI H I/ N T 6. 38% , AT
& ARSI ; oAt 10 Fh Ay 5okt 22 BRI B e 348
BIRT 6.38% , A HE A , SO SR AN,
2.2 DPRA 5 LLNA %35

FRAE B AR T 35 A 56 3 J5 ), 8 1k 2F W 5 R
DPRA 43285 LLNA 7R3 T IR W3R 2, 45 R
7N, VIR o R AR SR Y RO RS R A
Bk H] 100% , HUORHE 5328 0 i BUBUE Y 5T, A
B RS R B 4350l 60% (40% F1 60% ., 42
Giit b, —BHER R4S R WK, P > 0. 05, Kappa =
0.57, M) DPRA 73365 LLNA 738 HA —F,
2.3 DPRA 5 h-CLAT L%

h-CLAT 5255+ 10 F 4 it CD54 #1 CD86 # ik
SRR BoR LR AT RN A RFT (P,
CD86 /NT 150, CD54 /NT 200 ; kR RFIL (B,
CD86 /N 150,CD54 KT 200 ; HAh#) 5t RFT A 11
CD86 F1 CD54 K T 150 #1200, DPRA %% &
7, FLIR RN - ot Je it TR 8 X 19 o JO 174) T B3 >R 249 (L
BI/NT 6.38% , HoAth ) B 4 K T 6.38% . h-CLAT
55 DPRA fba s 3O 50 th e 36 3, 4481141
B, —E A IG 45 SR W, P > 0. 05, Kappa =1 , Vi B
h-CLAT 1 DPRA Fr iy 45 5 o8 e —3,
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&2 DPRA AR5 LLNA 73284
Tab.2 Comparison of DPRA prediction model and LLNA class

T N N .
: By ) SEBCT BEIE) Sy e e
F5 1 Method Non- i Sensitizer Sensitizer Sensitizer Sensitivit Specificit A
on-sensitizer (Low) ( Moderate) ( High) ensitivity pecificity ceuracy
(No or minimal )
J& Non-sensitizer 2 0 0 0 100 100 100
i) (1) 0 1 0 1 50 50 50
Sensitizer (weak )
ﬁ(ﬁi%( 1) 0 1 0 2 0 0 0
Sensitizer ( moderate)
e (iR )
Sensitizer 0 0 2 3 60 40 60
(strong, extreme)
%3 h-CLAT il DPRA 45 Hu 4z
Tab.3 Comparison of h-CLAT and DPRA
h-CLAT/ pg/mL DPRA/%
. EMER  OBER R
4 Y s 3% T4 3 Bt zE
Chemicals 1Cs, CVys EC150 EC200 i iH lz/ﬁ}: H [;/tz HHH Zif
: Results Cysteine Lysine Average Results
depletion depletion depletion
] WA . . 4001. 10 £ 3010. 08 = 1.92 + 0.23 + 1.07 =
FLBR Lactic acid 120.34  120.29 <150 <200 N 0.13 0.15 0.13 N
bR R AR 78.15 + 60. 55 = 6.61 + 5.17 5.90 +
Sodium lauryl sulfate(SLS)  2.49 3.49 <130 <200 N 1.5 1.15 1.31 N
PR IE 487.59 = 384 + 19. 56 + 12.22 + P 82.95+  56.64 = 69.7 = P
Cinnamaldehyde 10. 29 15.93 8.79 5.78 12. 42 9.71 11. 02
PR 39.46 + 27.2+ 22.30 + 12.56 + P 24. 46 + 12.92 + 18.69 = P
Citral 1.09 3.49 1.28 3.49 4.28 2. 64 0. 87
T & 429.09 +  310.11 = 160.75 + 140. 11 = p 31.98 + 9.99 + 20.99 + p
Eugenol 12.98 10. 21 5.99 15. 89 2.89 1.26 1.52
R 39.00 + 20.2 + 12.4 + 21.08 + P 96.97 £ 52.88 74.93 + P
Phenylacetaldehyde 2.09 4.56 0.34 1.28 3.37 9.11 5.19
BT IR A 378.22+  131.09+  108.67+  109.02 = P 30.34 = 34.88 = 32.61 = P
Propyl gallate 17. 65 8.78 12. 11 17.22 1.70 8. 08 2.27
TSR R T 875.34 = 702.12 + 280. 40 = P 96.77 £ 55.81 = 74.81 = P
Maleic anhydride 29.09 14. 09 13.33 3.42 5.52 4.73
EN 4.33 + 6.37 = 5.5+ 3.78 = P 84.44 + 93.71 89.08 = P
Benzoquinone 0.98 0.91 1.67 0.98 3.88 3.76 3.41
2,4-HHHER 9.89 + 6.54 + 2.89 + 2.12+ P 100.00 +  21.33 + 60. 67 + P
2 ,4-Dinitrochlorobenzene 0. 87 1.23 1. 15 0.94 0.00 1.93 0.96
W — SR TCEITR, NLBIE; P,
Note. — the result cannot be calculated. N negative; P positive

2.4 DPRA 70 h-CLAT #ill#& #1124

DPRA BX4 h-CLAT X 7 FlAe 47 $2 B4 1) 25 e
PERGIZE 026 4, DPRA 2645 R R 0, G A5 4RH
Y H T 5 2 e 2 R K A= e Mot BT Ik T 12 0% LT
BRABIEIA T AW, o 6 R E2 Xt
PAA KA BRI (E I KT 6. 38% , AT H) 2 S Bl

Yy, Ho ) 2SR EC Y X T AR BRI BR R Y (H 1k
96.29% , B AL SR . h-CLAT SCHa45 R FE W] | sk
ARPEY) | 1 L O AN S AR U A R S
Yy, Hox 4 FRED S A B . &80, —
K IR A R W, P >0. 05, Kappa =0. 57, 58 h-
CLAT 1 DPRA il 25 R EEA —F
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=4 YR DPRA 1 h-CLAT #6545

Tab.4 DPRA and h-CLAT detection results of the plant extracts
h-CLAT/ pwg/mL DPRA/ %
Szl A7 g = e Vi [64s 32
R " PR AR THER%
~ i [ 3% 542 3% 4] ok
Plant extracts 1Cs0 CVis EC150 £C200 i i I§%$ i |§,%$_ A EAR
Result Cysteine Lysine Average Result
depletion depletion depletion
RNy AR 08 + + + LN+ +
R 97.08 + 78.% + <15 <0 N 28+ 9% + 6.09 + N
Herba portulacae extract 23.45 9.9 011 0.8 023
ASH) 012z 4.3+ 14.47 + 418+ 2.8+
Ginseng fruit extract 455 3% <10 <10 N 454 0.8 0.4 P
BUHHEE) 18.34 + 160.22 + 8.63 + 5711+ P 034+ 7.08+ 48.81 + P
Hamamelis mollis Oliver extract 39.33 30.28 4.5 16.39 12.33 234 9.68
ESR ] 4018+ BT+ 19.40 + - P 6491 + 8.67+ M+ P
Angelica sinensis extract 354 819 5.55 5.0 11.88 821
pasi
< tu/\ﬁle , 9.13 + 8.19 = 4.04 + . 9.11+  96.47+  96.29 =+ b
Do g hacedlenss 0.98 112 0.11 7.99 9.09 8.96
Georgi extract
TS B 90.09 +  45.55+ 35.69 = 55.54 = P 99.96 + 37.88 = 68.92 + P
Centella extract 10.23 2.33 12. 34 15.07 2.90 1.43 3.04
LA HE) 109.01 +  99.45= 71.55 +
Green tea extract 11.20 14. 43 <130 <200 N e 1.09 - /
W PRI S ZOR A LE N, — SR TCIRIEE, /TR, N B PR
Note: ** ; Plant extract co-elute with peptide. —: Result cannot be calculated. /:Cannot be judged. N: Negative; P: Positive

3 itig

FZ R B AOP 38 2 o TR Ih = | G A
HURGFLE R ES R A S, DPRA F2AEXT
AOP i 05—, RIY 98 18 Bz Ik e 5 R Tk 3
LA RS0 RS 3 B R 2 B0k 2 SO R (2
o) #OE SRR, BB S R AR PO A
JINE o R T T Ik 2 R R R 2 R R
FhZ Bk, 8 A2 Y B 5 2 AL, R s 30 A
SIHTEERIN 22 IRV FE . B UERT TR B, 5 LLNA
EHLHILL, DPRA (9 W0 f50R% M ol 80% |, o 514
77% ' UL ET T A= 000 0 . AR T A T
TERHEREN 12 P h W i, %) 2 ARSI M
10 PR SE BLIE B0 IX 4, B R AE N BT T
DPRA /%,

h-CLAT J5 ¥k F 4% AOP i & (55 — 4 H)
AMIREUE 5 A SR AN A S 117 56 B A i A
FEI Sk 40 B TERRAE BRI LU R A SR
B, 5 LLNA 255 AH G, h-CLAT HAUSME N 93% 4%
SR 66% 0, AT I TALA 9 (v 0, ASHFAE
T 12 S A e, xf 2 FRaE S 10
PR S AE 0 X 43, FE—25 N7 T I FH P AR A
AN TR 22 Y T BE T

TERE LI 0 T 2 e R v v A B SR

AAT M fEFERE, anfrie T2 — A A s
(AR T 1 FH T 52 4 2 104 00 2 2 A v IO P ik
TR IR, 17 2223 22l A A 0 h-
CLAT-DPRA-DEREK % & i 1% % #%'"', DPRA-
hCLAT 4 RS R-hCLAT 04 B HLE 745
FaJ 3% P % & ( quantitative structure-activity relation-
ship, QSAR)-DPRA 414 | Ul [CALALZE ) X F i
—b5 Y, REACH I A It AOP B E A 1
=2 AN SR RO A2 AT SCRORUBS AR AN
T B FE T H A S R SR

ARWF5E 2K H 7 DPRA 1 h-CLAT 44 Ay fiij 84
A AR, 3% 7 FiRe ) B B A SRR R AT R
M DPRA 455 B B T G 2545 B I pe 15 31 0 2
Z A, FoAh R AR ) B U YA A R AR B Y BOROE
h-CLAT 45538 SR BRERASFE Y | S 14 T L LY AN
SRR AR S, oA 4 FiE Y B U S B
By, Lo iR BRI EE RN
WA, e — MR A, B SURER™
MBI B TR N BT ERR AR IETT
I I AR ER S5 T BEAEAE N E R W Sk

SR 28 WA R BTG 7 Rt T ) £ 0P 4
PR 25 U 38 7843, A B 5% 0T 326 4 O HE R
TR BRI 2 VR e o A 1 45 0 T
(R RRAE P PR 22, DR a4 D0 e} A B 2 435 300 3L
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UK REMERS T A, W BAMARSN 5 ik B 45
YA A, WIRRETS Hh B A 4518, oA v] REAFAE
W0 3 I TE A ARG I B ) IR O, DRk,
A BRI L A v 1155 00, o] e 44 X B AH 4 1
=, 38 E AL 1 A — 2N

AN T A7 A O A A &R W28 AT T A
T EFREE AT . D28 B AR AR 7 3k R34 A
PEFEDSEEY) , ol 00 R JC S, nT kAN —By
BEIF A s @2 AP AR i I3 24 oA B 42 ) A 4 4
B 4145 40 HA SO, ol AR S B B P
A — 2 SRRy 5 BT, B CGE PR I T 2 — 25
K, BOOF R MMEAR S A RN ; @R A
AR5, TR S =R R ksl i AT 4
PR MRS B, S, 44 DPRA i
h-CLAT PRy i il ok b P — 7 I3 TR &
G %) Jey B  TR] Bsf A0, Ay A 40 S Ak 22 DA 41 T
J JoR SR A 57 1%

5 £ X W
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FAC Z 8% B & 3L MMTV-PyMT /)N B A= K
5 I AE H
B TER F R AR EER, 2 AEW

(LM BEZE R 7 5100062, T AR, M 510006)

[#ZE] HE® L MMTV-PyMT /MR FUR B AT MRS 20 2L e L K SR E T, ik P77
W TERESRLI A R FLIRE MMTV-PyMT /N B BE /N BRUREAIL S LBP 20 AN B2, ] 8 H /N 8 JE b i 44
24, LBP 45T LBP(50 mg/kg, IR v E ST ) 1697, WHIRZH 25 TAE B K A5 2 d 2825 — W8 R (R R — 1k 4 RS B
EMJE Jiti Bouin” s R [ 8 5 VRSl 3R T B 25 19 B0 B, e 2 20 138 2 A0 345 S 2 Aok i ok 9 240 M 1 8 2% i

R, R MMTV-PyMT B/ RS E 100% , 5 %5 BRZEAR HE , LBP 20 (% [0 45k (4. 208 0. 4463 ) W] ik il
Hﬁﬂﬁéﬁm 477 +0. 3724 ) %, By A AR I g EE 6 BB 2L /0N s LBP A Al i 45 15 50 H (12 £ 1. 155 /I\)H)utmﬂ@
ZH (20 +2. 745 ) /b o pe gl A ge gt S UK LBP 4H b yRg 20 27 v 20 A A 5 B R A 4 2 WA e L Yo R /D>
W MR M T S 0] MMTV-PyMT /)N BRFLIR S 04 A5 A RN RS 140 ol FiJed 200 B 344 0 0 0l A58 A MMTV-PyMT
N BT A L M g il e R A 2858 e s 25 ik ot

[REIF] MMTV-PyMT /N HIAL 20 IR e 2% 5 oA 1<

[FES>ZS] Q95-33 [ XiktRiRAE] A [ XEHS] 10054847 (2016)06-0618-04
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Inhibitory effect of Lycium barbarum polysaccharide on tumor
growth and metastasis in MMTV-PyMT mouse model of breast cancer

LI Yuan-yuan', QI Cui-ling®, ZHOU Zhi-qing' , DU Biao-yan',
LI Jia-ling®, LI Meng-shi*, HE Yan-li'*.

(1. Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2. Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract] Objective To investigate the inhibitory effect of Lycium barbarum polysaccharide (LBP) on the tumor
growth and metastasis in MMTV-PyMT mouse model of breast cancer. Methods The population of MMTV-PyMT trans-
genic mice was expanded and identified. 8-week old MMTV-PyMT-positive female mice were randomly divided into LBP
group and control group, 8 mice in each group. The mice of LBP group were given LBP treatment (50 mg/kg, i.p. ), and
the control group was given normal saline in the same volume, once every 2 days for 4 weeks. The tumor size was measured
every two days. The mice were killed at 4 weeks after treatment, the lungs were removed and fixed in Bouin’s solution to
observe the number of metastatic nodules, and tumor tissues were used for immunohistochemical examination of tumor cell
proliferation and vascular density. Results The tumor formation rate was 100% in the MMTV-PyMT-positive mice. The
tumor weight of LBP group was 4. 208 0. 4463 ¢, significantly lower than the 6.477g +0. 3724 ¢ in the control group (P
<0.005). The number of pulmonary nodules of the LBP group was 12 + 1. 155, significantly less than that of the control
group (20 £2.745) (P <0.05). The immunohistochemical examination using Ki67 and CD31 staining showed that tumor

cell proliferation and microvessel density of the LBP group were significantly less than the NS group. Conclusions LBP
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inhibits breast cancer growth and metastasis through the inhibitory effect on tumor growth and metastasis, inhibition of tumor

cell proliferation and angiogenesis in MMTV-PyMT mice. These mice can be used as an ideal model for studies on antitu-

mor drug development for the treatment of breast cancer lung metastasis.

[ Key words)

MMTV-PyMT mouse; Lycium barbarum polysaccharide; Tumor metastasis, lung; Tumor growth
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LRI S LV B L R S R 2 — |, HLH
KIRRBAE LT, FUBREE A0 5 258 B B A
MR L, & A s e 4%, R BORE 2 &, ™
TR L BB A AR . FLIRYE MMTV-PyMT
FESEPR/INROAIR R m /NR 12 SRR A B
Jilife A% FL AR s B R FR 5 FLAR I B AL AR
SZIGHR A MMTV-PyMT %% 56 PR /N BRUFL 988 & 17 10
T 2R 2 B (0 A, ISR ) AT 22 ) ZL AR 9 S 3L
Ji g il B AE T

1 HRSIR

1.1 ##
L1 SEsshy

MMTV-PyMT /)N U H 9 [ Jackson SEERE, A
Z A4 FR A FVB/N-Tg( MMTV-PyVT) 634Mul/J, 3£ 3
H(1 b2 ME) , 8 ~ 12 JER I T BE,
1.1.2  [agIEs

TFETF M RARFR 2= 0 [ SYXK
(#2012 - 0125 ] SPF By 38 IR % <6 H/
98, % 22 ~28°C  HXHRIE 50% ~70% , 4% B I
JERARTRI(12 h B/12 h ) . WRNW AT AR A i)
HLs, 269 Co i B8 R TR 5 TR 7K A 3nk 7l 385 s 1S )
K, AR K,
113 EZ5Y) Rk

Mkl 224 (B0 B0h 60% ) W [ H [ 7 22 T
KA W) THEA R 7] 5 CD31 Fifk (ab28364 ) W T35
[ Abcam 23wl Ki67 HUik, Bt 4T Hie — P A
T E AL A2 S A B AR A R PCR 5149 R
I TEHERE B2 W5 PCR Mix (K1082) 1 F 58 [
Thermo 23 7] ; DAB(8059p) g [ 3 [ CST A,
1.1.4 EEULE

A EEY) R LA F PR R A, Olympus 2 685 2
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Note. Line 1,2,3 are MMTV-PyMT-positive mice,
Line 4,5,6 are FVB-negative mice.

Fig.1 Electrophoretic identification of the MMTV-PyMT mice.
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Fig.3 'The numbers of lung metastatic foci in the NC and LBP groups.
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Fig.4 Pathological changes of tumor cell proliferation in the LBP and NS groups
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Fig.5 Pathological changes of angiogenesis manifestation of the LBP and NS groups
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Effect of electroacupuncture on the rat model of type 2 diabetes
mellitus combined with renal hypertension

WAN Bin',SUN Li-wei®,LIU Rong' ,LI Hong-tao'* ,GU Wei-wang’ "

(1. The First Affiliated Hosptital of Guangzhou Medical University , Guangzhou Institute of Respiratory Diseases,
State Key Laboratory of Respiratory Diseases, Guangzhou 510120, China; 2. Department of Medical Genetics,
Zhongshan Medical College of Sun Yat-sen University , Guangzhou 510080
3. Laboratory Animal Center, Southern Medical University, Guangzhou 510515)

[ Abstract] Objective To observe the therapeutic effect of acupuncture therapy for the rat model of type 2 diabetes
mellitus (T2DM) combined with renal hypertension and try to explore its mechanism. Methods We randomly select 10
Wistar rats as the blank group and 40 rats were used to make the model groups, which were divided into simple diabetes
group, simple renal hypertension group, the compound group with electroacupuncture and the compound group without elec-
troacupuncture,, with 10 rats in each group. After a high fat and sugar diet for 4 weeks, the Wistar rats were given strepto-
zotocin i. p. injection to establish models of type 2 diabetes mellitus. Renal hypertension was developed by the “2K1C” im-
proved method to make unilateral renal artery ligation-induced renal artery stenosis. Then, electroacupuncture treatment
was performed on the rats for 2 weeks except the compound group without electroacupuncture. The changes of values of BP,

FBG, Cr, BUN, glycated hemoglobin, renin and Ang Il were recorded and analyzed. Results The values of BP, FBG,
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Cr, BUN, glycated hemoglobin, renin and Ang II in the compound group with electroacupuncture showed a significant re-

duction compared with the compound group without electroacupuncture after 2 weeks (P <0.01) , but there was no obvious

changes in the values of Cr and BUN(P >0.05). Conclusions The blood glucose and blood pressure in the rat model of

compound group can be reduced to a normal level with continuous electroacupuncture at bilateral acupoints Zusanli, and it

can also be kept at a stable level after single electroacupuncture for 2 —3 days. The acupuncture therapy is more suitable for

early clinical treatment and can be used in basic research with advantages of economic, safe, no side effect and so on.

[ Key words)

Electroacupuncture; Type 2 diabetes mellitus; Renal hypertension ; Acupoint ST36 (Zusanli) ; Rat
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Fig.2 Electroacupuncture at bilateral acupoints Zusanli of the rats
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Note. A. Blank group ; B. Simple diabetes group;C. Simple renal hypertension group ; D. Compound group with electroacupuncture ; E. Compound group

without electroacupuncture. ( The same as in the following Fig. 4). Compared with the blank group and simple renal hypertension group, the changes

of FBG show significant differences ( * P <0.01;* P <0.01). Compared with the blank group and simple diabetes group, the change of SBP and DBP

show significant differences ( * P <0.01;* P<0.01).

Fig.3 Changes of the values of FBG and BP after electroacupuncture in each group
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Note. Compared with the blank group and simple renal hypertension group, the changes of serum glycosylated hemoglobin,

renin and Ang II show significant differences, * P <0.01;% P <0.01.
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Fig.4 Changes of the values of serum GHbAlc, PRA, Ang Il after electroacupuncture in each group
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Tab.1 Changes of the functional parameters in kidneys among different groups before and 2 weeks after electroacupuncture

gL/ Groups 08 0 week 2 J& 2 weeks
BUN Cr BUN Cr
%5 4l Blank group 6.41 £0.63 32.80 +7.86 6.12 +0. 86 34.24 +£5.40
PALIEEPRE AL Simple diabetes group 6 .30 +0.87 31.56 +£5.36 6.65 +1.07 35.41 £5.22
BAAEE M L4 Simple renal hypertension group 6.26 +1.01 32.60 +£6. 61 6.49 +0. 96 37.23 £6. 16
4T AR TR ph A2
= *%E:tﬁﬁ—’ﬂ 6.30 £1. 11 38.20 +7.26 6.32 +0.92 36.96 +8.23
Compound group with electroacupuncture

Ay RIS 4

ke votatia 6.65 £0.95 31.55 £4.16 6.38 £0.99 33.37 £5.36

Compound group without electroacupuncture
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2.5 fRIBFIE
2.5.1 AR HE 48
HUETR S R AT 2 i 4% 2E R B I 14 s B~ i
A5 GESL IR 2 FLAURT A I v a4 K B R
BT TR BRI AS AR R A el s | A 85t 22 HL L
FE S MAEHA =4, AR YA S 4B 2
AR | FEI A I A0 A A R R B A [ R 1 2 7 A
P, R B 0200 5% 200 B DA% [ 4 R B, (HUR R A A
TSR LB A R 8 15 22 4 DR A0 1 W) i A B il
PRIBLFNE AR B AT LA R R E (81 5)

2.5.2 'BNERY HE 4etr

PRI 55 FL T 2 1 45 2L R B B O P g L A
Ar AR R TS BRA R i R AL R AAR
AU B 21 e B2 A AR R f B R R ZE M /NS I
B /INER S HH BN TRV RE B (R 2540 | B /NI 2840 T R 3%
W&, [R) s P B T S £ Ak, ER A B R LT 4
KA ZE B A A B s A 4h X =4 K
SR A 0 2 e B0 B S ) R B P 1 O, R B
ANEAHMI A B R FE TZS 2 R AR R
ZH IR DB S i B I AR (L 6)

g W e

445 AL B1 C1.,D1 E1 43 5IRERSS (4L BRAME RS2 | BA20EF 1 s Il 20 52 G A 780 el 21 0 52 5 B R B KR
B FLET RGBT HE YL@ 2558 405 A2 B2 .C2 D2 E2 ZrilC gl 2 JRUR Y BUIR HE Jeagh i (K6 [H) .,
5 HHEFATS HER 2 SRS A AL RRUBE AR A B AR ( % 200)

Note. No. Al, Bl, Cl, D1, EI represent pancreatic tissues in the blank, simple diabetes, simple renal hypertension, the compound

group with electroacupuncture and the compound group without electroacupuncture before electroacupuncture, respectively. No. A2,

B2, C2, D2, E2 represent the pancreatic tissues at 2 weeks after electroacupuncture. ( The same as in the following Fig. 6) HE sta-

ning, x200

Fig.5 Pathological changes of the pancreas in each group before and at 2 weeks after electroacupuncture

B6 rArHTS AT 2 RS A LR BUZE B R B RO (% 200)

Fig. 6 Pathological changes of the left kidney in each group before and 2 weeks after electroacupuncture.

3 itig

B DRI (DM ) Sz — I R UL 19 12 P 5, 422 H:
KGR AT HY o 1 AU 2 R R S, 2 AU
PRIG I K NRELATh 480 3 0 5 R B 3 B 1
SVBMEI LR, RSk R Y v IR AN AR

R TL AT Bl o) A R A0 AN L4 B | T Sl bk
B | ML /D SCRE O P 2RI K B R T [
B Z G, A M s 15 2 T R, d A0 R U1 1k
ﬁ%@—lo] .

Al PRI W BRI 111 1 18 5 25 AN A i
YRR IR M ZAE M IR KWK G
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JYRCR A B R, B 2™ A 2 Al s R Y O
KAE o B RIT I — B P BT IR B0 N — 4
oF IR GRS RIERAD Ba T T B IR E
X HEE AR S P 7 28 3 O RE Ik 3
SEINR A AR S A R AR ™ HE I R E B R
HEARIIPET
SCRG e HT 8 ~ 10 I Y AR BRSEA T S 8
RE S AU N2 2 TOWE PR 42 9 41 0% 1) 5 AL
12 ARSI 7 kST 1 2 RUBE PRI A I B M s o R
AR BRI 77 176 38 MO AR I vy, o —J7 i, 52
B b B 2O A R R R = s B
AR GHbALe PRA  Ang TT 7K V-2 FEAK i
S SCHR SR HE R AL I W S0 TR A B, B A
Ja =B AV REAR, W B F X b PR 011 I T 9 )
PR T AT HER, R, R I6 77 e
R IT ie 24 T 7 AR B8 O A, B B O N
2z,
gk BRIk AR S A 45T 2 AU A T
P R SRR EHIR T, — B TR L X 2 RUBH PR
F T R L 2 R B T U A R A%
S I 25 ALY 5520 i RIR T A R ANAT . BT IAR
SCYHIHEAT , I 2 OB PR A O I R I
ARSI R IR T A58 SR 4 i — > T SE BT
2 % X W
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P/ NG IGF-1 %Emﬁ]i&ﬁﬁm&ﬂl
AFRIHAGEFR I 2Z R RIE

Iﬂﬁi%’:,iiﬁ,%ﬁv,%@(*
(R EE PRSI P LB BB DR AT, M 510515)

[{#ZE] B8 e vEE NE N IGF-1 SEEEARRER B AR RE DL, AR W5
AR BTG, 7iE RASCHZOEE R PCR HR L GAPDH JE[K NS08 Kl T 1GF-1 ZEPR 7 Pa it/ N g AR
I‘Jéﬂf/ﬁﬂfﬂikm&lﬁﬂﬂﬁﬁk%& Z£R  (1)IGF-1 ERFLER PR RATE 0.,0.25.0.5.1.2 FBFALA

ZUH R RAR, 7 0.,0.25.0. 5 Z B ERRA LU Rk b fe i, 76 0. 1.2 3 F B IFHAR RSB i &, (2) IGF-1
%IfTV\TI‘JQE,AEPi@ﬁ%%L 0.25 % B AR SRk 32 B s B U Sy « B Ik il FF VB R O BERRILIA . EL
TR e g e ik ik e v AR 0 3 s T A 414 (P <0.01) . RIS FEAR RIAE IS Y BE B ik IGF-1 FE[H 0.25 %
RH7EA AT I Fak R B . 4518 PURBV/NEURE Y IGF-1 SEMR 22k 22 30 B 8 A Ao 25 e

[XBER]  IGF-1 H[H FOHU/ NSRS SO E & PCR

[FESES] Q9533 [ XEktRiREE] A [XEHS] 10054847(2016)06-0628-04

Doi: 10. 3969/]. issn. 1005 —4847. 2016. 06. 014

ey

Differential IGF-1 gene expression in various tissues at
different developmental stages in Tibet minipigs

TIAN Yu-guang, WANG Yu-jue,PANG Wei, YUE Min”

(Center of Laboratory Animal and Institute of Comparative Medicine of Southern Medical University, Guangzhou 510515, China)

[ Abstract] Objective To determine the expression and distribution of IGF-1 gene in different tissues of Tibet
minipigs at different ages. Methods The changes of IGF-1 gene expression in different tissues and different growth stages
of Tibet minipigs were detected by quantitative real-time fluorescence PCR technology and GAPDH gene was used as the
reference. Results (1) The study of sequential expression of IGF-1 gene showed that the lowest expression of IGF-1 gene
in muscle tissue was at 0, 0.25, 0.5, 1, and 2 years of age, whereas the highest expression of IGF-1 gene in skin tissue
was at 0, 0.25, 0.5 years of age and the highest expression of IGF-1 gene in liver tissue was at 0. 1, 2, 3 years of age.
(2) IGF-1 gene was expressed in all the 7 examined tissues, and its expression level was in the following decreasing order:
skin, lung, liver, kidney, spleen, heart and muscle at 0. 25 years of age. The expression of IGF-1 gene in the skin was
significantly higher than in other organ tissues (P <0.01). Conclusions The expression of IGF-1 gene of Tibet minipigs
showed obvious temporal and spatial specificity.

[ Key words] IGF-1 gene; Tibet minipigs; Quantitative real-time PCR
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BRI Z Ky T, B R 70 DN EIERRALK, T
TR 7649, IGF-1 A LLER (AR P9 2 240 i 55 06, 8 8
WL SE WA L A AT IR N S U A Z AL R HEE
HH AT IGF-1 Z K (IGF-1R) 5471, 2008 4F52
SRAE S T R IGF-1 FE R R A A
I 2R R HSEIE DG B PCR SYBR Green 1 2¢
JCRURNE | TEIBGE FR 40 B IR i b 1GF-1 L RIAE
SWFFERT G, W L R 3658 K - 64T T ARG S 14y
Mro B BRI T IGF-1 BEIR 18 8 2 40 f
JR A R ARG ik i, 2011 AREIPIERRSED R T
TRVE IGF-1 3 PR F 1 sh 9 52 JLAHL 20U K B 3
Wi, % Ff] real-time RT-PCR J5i%AF58 T IGF-1 &[N AE
T SRR T BB SIS R B,
WS R MR TEA [F] L B W B S2 AL 2L 1GF-1
Wl Rk HERNR R B IGF-1 R A RH D
E2EF 6 HIGET (PERGABY By ) Rk, 2012
AR XA SR A SE A 9O B PCR AR =44
WL LSRR EE = A B Bk IGF-1 FE R ) 2k
AT TR . 45 R AL T 90010 2 J Bk T IGF-
ImRNA 335 & 76 7= G0 35 B 8 & 138 7= 2000,
2013 4, W A5 RS2 96k i PCR k4G
W IGF-1 FE R (9 & & AR Ak, I SEAT b ol ) L A2
SRR 0 ~ 56 H i W TH], 4 1 0 = HE S - Ik
[GF-1 PR FRIA T 2 e G R a3, 56 H v AT
R MRS A 1GF-1 SE I Rk ik W 2 & Ty,
e IO B 7 4 S S JEF

SERT 7t E i PCR J& 7638 PCR & M AR I
filh bk Rk i R . B T LARIHZOE R
SRR SR A I PCR 3G i A — M A
=R AR AL I Cr (R FARVE Il 2 B 43 B o S
BEREAR AT A S A W AR S R 3 0o S ) 2
JGE i PCR BOR  XPU /NN 0 %7 (1 Hi%) 0.1
% (36 Hi¥).0.25 % (90 H#%).0.5 % (180 H
%) .1 % (360 Hil%) .2 % (720 Hi®) .3 % (1080 H
W) AR LU IGF-1 FE PR T3k e 50, i
BB IGF-1 F5k R VG i/ N TR 5 it o A i 34 K 7 AN [
HEPANESSIN <50
1 MR5RF=*
1.1 ##
1.1.1 SZEEWY)

PEELO % (1 HiR) 0.1 % (36 HiR) .0.25 ¥
(90 Hi%) .0.5 % (180 Hi¥A) .1 % (360 HiIE) 2 %

(720 HiE%) 3 % (1080 H i) Bptssi/ Mg 3 H.
B0 T m 5 R RR R A S8 sl W v [ SCXK ()
2011 -0015]) , # MU 25, Sz BVBCHLOG JUE BT I
Jifi VB CULPR B Bk 20 2, ST BT K BR RNA il 1
1.5 mL EP & G AR A T, HEURA
B BE B R S 5 3 ) b P/ B [ SYXK
(#2011 -0074]
112 FEEHRA

PrimeSeript RT-PCR Kit, SYBR Premix Dimer-
Eraser (Perfect Real Time) Il B Takara 27, Jo/K
CWE =EWP G SRR, A R A A aGn) TR
FARMSETH Kb, 519 Invitrogen | 4373 H]
4, DEPC Ab¥E/K.1000 mL ddH,0 F1hi A 0.1
ml DEPC, F 37°C i il & )& 5 i K i . TRIZOL
reagent, 14 [ Invitrogen 23 ], 7KV HLIKAX ( 38 EMA
IR BER AR R G (WU B BB AR A PR A W] ) |
B (Rl ERE A R A ) PO E
PCR AL (SEEMALR) , EAM T (R EA)
fEIR K 8 ( i —tER A R AR o
L2 Ak
1.2.1  RNA RSB0 5 i

K - 05— A0 PR OB & L U i
RNA S5O THINE v
1.2.2 bkt

{#i ] Takara SYBR Premix DimerEraser ( Perfect
Real Time) il & 647 RT-PCR R, RWVIKR K
20 pL:f1$5 5 x PrimeScript Buffer 4 wL, PrimeScript
RT Enzyme Mix1 1 plL,Oligo Dt Primer(50 pmol/L)1
pL, Random 6 mers( 100 pwmol/L)1 wL, Total RNA 1
pe, /il RNase Free H,0 | 20 wL, 52 ik A il 76 vk
LAY, R SRRV SR 37°C 15 min (2SR
FZIE) ,85°C 5 s (S e S AR B ) o
1.2.3 518t & PCR ¥ 3 401

WY GenBank I J% By IGF-1 JE [ (NM _
214256. 1) .GAPDH F:[H ( AF017079) %31 519, LLFE
A cDNA 55— R, 973 IGF-1 JE[H (F; 57 -
AAGGCTCAGAAGGAAGTA-3’ ; R:5’-CAGTGGCAT-
GTCATTCTT-3" ), LL GAPDH (¥ 5’ -TTGGCTACAG-
CAACAGGG-3’ ;R .5’ -CTGGGATGGAAACTGGAAGT-
3OERNS, TUK ERDCHFEERAE RS BRI O
AT PCR 74, POLER PCR NP HRILE 1,
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1 VYN IGF-1 JERTEGRE i PCR R IR
Tab.1 The real-time PCR reaction program of Tibet mini-pigs /GF-1gene

J 2 9 HREE/C IE]/ s TEER KB
Cycling Steps Temperature Time Cycles
1% Enzyme activation 95 30 1
A5 Denaturation 95 1-~5 30 ~ 40
iR K/ FEMH Annealing/ extension 55 ~60 1~5
% Melt curve 65 ~95(in 0.5 inc. ) 2 ~5 sec/step 1

1.3 RAEEHELEREITESH

SRR TR Y IR ) S AR A B AR 3 A
5L, AT SPSS 13. 0 it w0 Bt i R
I R (8 T 229380 o

2 R

2.1 ALRHFRFPE RNA BIIRE

R BN JEC FEL K o3 AT 5 5 T IS AR AR [
1 55 7R 18S 1 28S 454l W M, T L RNA ELA 3¢
Iy e
2.2 TE/MEYSE IGF-1 BRI EE PCR
¥ 43 47

IGF-1 1 GAPDH JERI 4 38 i e S gl th 2 an 4]
2, PG AR, B T BOH AT & I =By
A | Al 20— 2k B4k L, R R P i e

Amplific ation
.

ik, H. T 5B ICA 06, 15 |0 SR

1 RNA HLIK[A
Fig.1 Electrophoretogram showing the detection of total RNA
2.3 IGF-1 B FEAE RS R A F 4 i B B B9 42
ARESH
LA GAPDH NS ARG SN A 5 DR 38 A 1
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Fig.2 Amplification plots and dissociation curves of Tibet mini-pig IGF-1 gene
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PEAREL(CeE) , T8 = Fh R R A mRNA AT 3 k7K
e, N2 RO LUE L EANRIERR 35, IGF-1

B EAFAERR B BB F ik IGF-1 FERTE 0.25 %/
IR EIIE(E . FTLAPG I INERE AR A KA DG TR Al 2208

AL DR e r g 2 S Wa e oA s VLT N

i, 7£0.0.25.0.5 X W RH GO Rk i, 78 B IGF-1 SENTEARIERS P RIRB 2274 BEE(P

0.1.2.3 ZIAHIEHSI R KR e, R 3 TPl <0.05)  FEARRIAFERHB2E A BEVE(P <0.05)
R2 PURUNURE RS A RN -1 FAEARIESS Y mRNA AHX 25 (x £5)

Tab.2 Relative expression of /GF-1 mRNA in different organs of the Tibet mini-pigs
FHE (L) Age (years)

FEIFE 0.0.25.0.5.1.2 % BHULA ZH 21 2 3k B i

ME2 Organs 0 0.1 0.25 0.5 1 2 3
O Heart  1.0020.00  1.00£0.00  1.00£0.00 1.00 £0. 00 1.00£0.00  1.00£0.00 1,00 =0. 00
- Liver 1.51£0.37  17.26+2.19  6.68+2.49  10.94 =1.24 2.44+0.33  41.50+10.00  30.13 +6.53
I Spleen 1.42£0.38  0.410.14  5.38+0.76 1.93 +0.30 0.74+0.20  2.410.15 4.15+0.65
il Lung 0.82+0.05  0.36+0.17 26.44+3.45  12.71+1.79 6.100.99  4.38 +0.64 9.01 5. 45
¥ Kidney 1.40£0.39  0.18+0.05  5.48+0.71 1.02 £0. 17 0.79+0.32  2.45+0.53 1.67 +0.24
LA Muscle  0.21£0.13  0.57+0.25  0.19 0. 02 0.16 +0. 10 0.13+0.11  0.17 +0.07 5.44+1.22
Foffk Skin @ 3.99£0.95  0.95+0.27  76.63+3.99  24.43 +7.71 2.38+0.29 19.43 +3.35 0.41 +0. 38

R3O VEE/NYRARIRD R AR N1 TAEARFAFR BB B mRNA AR5 (2 £5)
Tab.3 Relative expression of /GF-1 mRNA in various organ tissues of the Tibet mini-pigs in different ages

A (%) Age (years)

Ji/iE Organs

0 0.1 0.25 0.5 1 2 3
JLE Heart 1.00 £0.00 8.82+0.42 93.62 £3.91 1.92 £0.62 1.38 £0.33 1.58 +0.11 0.26 +0.09
JF Liver 1.00 £0.00  153.82 +12.65 1239.35 +61.96  27.23 +2.00 4.09 £0.38 13.30 +0.90 7.65+0.72
Jli Spleen 1.00 +0.00 3.39 +£0.06 236.68 +24.15 2.44 +0.41 0.73 +0.19 0.74 £0.13 0.81 +0.10
fili Lung 1.00 +0.00 4.42 +0.86 1294.42 +222.69 28.50 +1.18 15.13 £1.40 2.97 +0.09 3.59 +0.40
¥ Kidney 1.00 +0.00 3.73 +0.79 2578.03 +209.91 2.63 +0.65 1.75 +0.55 2.74 +0.28 0.24 +0.09
LA Muscle 1.00 £0.00 18.36 £0.85 121.20 +6.00 2.04 £0.12 1.22 +0.49 0.37 £0.06 0.32 +0.02
J2 ik Skin 1.00 +0.00 2.27 £0.16 1220. 25 +59.39 11.50 £1.39 0.91 +0. 15 0.37 £0.08 0.69 £0.11
LA and differentiation into cholinergie neurons [ J]. Neuroreport,
3 iR 2006, 17(13); 1433 — 1436.

ARG 3 S A 9 2 i PCR U RE T P 6k /)N
AU IGF-1 FERTEARRAEIE B BER R 4 21 H 1)
KA TEOL, IGF-1 FERES YR N FEZ 8 T
2 SN TR AYa o = U = R AN A
R PREEE  APEEE 2012 AEH) H T S2 i 58 %
WRTEE N 6 AR IGF-1 SR TE 44
WLRA LI R IR B AT T 9, KB IGF-1 &
HAE AU )RR B = T LA AL ik, &
TIBBFE R B (1) IGF-1 KN 2RI FEHETE O |
0.25.0.5.1.2 % WL 40y 33k B K, 78
0.0.25.0.5 % Wz ik 4 2 vp 35 B B i, 1
0.1 23S HFHHAMEREIRERE, (2)IGF-1
HHNTELE 7 DARIALUR 8 £k ,0. 25 5 i H
FEFEIR F B o BRI R . B BRI
JE O ERTAILIAL , EL7E B R b i) 2 3k i sy Ho A
BEBHTHAMAHL (P <0.01), [FB7EARFE
ARSI BBy FRA T IGF-1 3L 0. 25 % B FE 45 4
AU RN IR B IE(E . 2% bk, PO /N RS
B IGF-1 FE R B 3 3k 52 B0 4 BH 8 %) B 25 e S ke
AT LA Sk 2R A (R AT 5 2 AL 6 At 54

& % X #
[1] WangTT, Jing AH, Luo XY, et al. Neural stem cells isolation

[ 2] Kishaba Y, Matsubara D, Niki T. Heterogeneous expression of
nestin in myofibroblasts of various human tissues [ J]. Pathol
Int. 2010, 60(5); 378 —385.

(3] EXH, WAL, BUNE, . WUR/NLE IGF-1 JEF 8 5T
WM (1], E SR s~ ,2015,23 (1) « 46 -48.

[4] SR HEIE, A5 BRRFE IGF-1 B FREKFH)
S PERE B PCR AL [J]. Sh#Bs = kR, 2008,29(7)
27 -30.

[5] FFIER, K& IMEDS S W1 S AR EAHLUARFE L
B IGF - 1 BB RO [J]. WSRO R4l
( HARRIERR) ,2011,32(2) : 6 - 10.

[ 6] X, RAetl, BRI, 5. IGF-1 Fl IGF-1R JEHR1EIL T 4%
IR R Sh Rk [J]. BRILERSE, 2012 %
B, (11): 156 -158.

(7] WIS RSCH, BRRE. AR BRI IGF-1 K& IGF-
1R FEFEFAMAATIIE [J]. MR (Al 54 arkl
2FRR) ,2013,34(1) ; 23 -27.

[ 8] Rajeevan MS, Ranamukhaarachchi DG, Vernon SD, et al. Use of
real-time quantitative PCR to validate the results of ¢cDNA array
and differential display PCR technologies [ J]. Methods, 2001,
25(4) . 443 -451.
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fen

e )

R SR AT A 2 i 7 o il 52 9 A 2 A S

B ZRE AFE AR, EAOE, D HAA X
(1. WHEEE =P, #idE +3E 442000; 2. S OCHHE = BB, 0 43007353, ik, )7 510000)

[WE] B8 ERAVIWECISME S $ IR Ml 55 ( cardiopulmonary resuscitation, CPR) #5%Y f) 1] 17
Ttk FE - BAEMENE SD KRR BENLS X IRZ (n = 6) SRR (n = 10) o 10% 7K -G U IR I 0 BRI 5 15 <
EARAE A S IRARAE . A6 WO v B S Bl BRI R 5 14 T, A5 28 21 47 /<0487 BHL %€ (racheal obstruction, TO) , .0 JIE
R4 (cardiac arrest,CA) H B 2 min FAREIE AL BIA B S sh# 0 sME R4 T CPR, &8 B4 TO J5 Hu 3 B
TP AL AL DR 4 ~ 5 min IO RS S BRI R R 2 40 mmHg LR BREIH 2, CA Hi3, 2 min
Ja45F CPR, 8 H KM A EMEIKE (return of spontaneous circulation, ROSC) , Ff 3l —id A O B 7,6 H
KWK ZARIAENG 24 he MR ACATR/R BRI 20 K B M g B 25 L R D 2 B T el 3 O LG T 5
S R ) R LSRR BB R 20 K B VRS S0 i, B /N ERTC L M Tl /b IR LA s B4 . 4518 ALl
A AT LUER AL CA B CPR Fr e Y Ao 3, P LU D) #E ST R CPR 557,

[REIR] KRG OHETREE O o5 s AU A% s
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Establishment of a rat model of cardiopulmonary resuscitation with
mechanical chest compression

TANG Yi', AN Qing-bao' ,FU Shou-zhi* , CAI Wei-bin®,
WANG You-wei' , MA Shi-nan' ,HU Xiao-gang' ,LIU Xin'"

(1. Hubei University of Medicine, Shiyan Hubei, 442000, China;
2. Wuhan Third Hospital , Wuhan 430073 ; 3. Sun Yat-sen University , Guangzhou 510006. )

[ Abstract] Objective To explore the feasibility of mechanical chest compression to establish a rat model of car-
diopulmonary resuscitation (CPR). Methods 4-month old healthy male Sprague Dawley rats were randomly divided into
control group (n =6) and model group (n =10). After induction of anaesthesia with 10% chloraldurate (3 ml/kg, i.
p- ), tracheal intubation and left femoral artery cannulation were performed. Under electrocardiographic and artery blood
pressure monitoring, tracheal obstruction (TO) was performed to rats in model group. At 2 min after the cardiac arrest
(CA) occurred, CPRs were administered to the rats using a self-made animal chest compressor, which provided chest-com-
pression at a rate of 200 bpm. Results Shortly after TO, rats in the model group had respiratory arrest, cyanosis and ar-
rhythmia. Electrocardiography indicated that CA occurred within 4 —5 min, with a decreased artery systolic blood pressure
( <40 mmHg) and a zero pulse pressure. Return of spontaneous circulation (ROSC) after the CPR was successfully a-
chieved in 8 rats (80% ), with a transient reperfusion arrhythmia. Finally, 60% of the rats (n =6) recovered to con-
sciousness and survived for 24 hrs. The serum biochemical analysis indicated that there were electrolyte disturbances, aci-

dosis, impaired renal functions and increased myocardial enzyme spectrum. Pathological examination revealed cardiac rhab-
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domyolysis, no-reflow phenomenon in renal glomeruli, decrease of neurons and pulmonary congestion in the model group

rats. Conclusions Mechanical chest compression can provide minimal cardiac output for the requirement of CPR incardiac

arrestin rats. It is feasible to establish rat CPR model with the mechanical chest compression.

[ Key words)

Rat ; Cardiac arrest; Cardiopulmonary resuscitation; Mechanical chest compression
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Note. The piston is driven up and down by compressed air flowing through the electromagnetic valve. The pulser provides a pulsed current to

the coil which controls the switch open and close of the valve. A;When the impulse device outputs a positive pulse, the higher air duct in-

take, the lower air duct exhaust, the piston move downward, an animal thoracic cavity is pressed. B: When the impulse device outputs a neg-

ative pulse, the lower air duct intake, the higher air duct exhaust, the piston move upward, the animal thoracic cavity is rebound.

Fig. 1

[ustration of the animal chest compressor.

=1 PRI ERBH (5 £5)

Tab.1 Basic physiological variables of rats in the two groups

! /g W4 ./ mmHg &7 5k K/ mmHg JkE22/mmHg L3R /bpm
Group Body weight SBP DBP PP HR
Xt HEZH control 311.0+7.9 130. 8 +25.2 88.3£19.2 42.5+9.1 317.0£22.8
HERIZH model 312.3£11.4 131.5+16. 8 93.015.0 38.5£5.8 316.7 £22.8

BREAZH K B 5 ISP A2 (18 2 BL) , DR 2
1,300 ~350 bpm (& 3a) . KA I MG K AL Z
W B Z AL 3 B TR ot R B (R 2
TO) . 1 min J5#4L X IFWIE S5 1k, 20 1 s 2
FE PR HH B At R TR LR TR, e RS 2
~3 min, DE I, 5% 0088 MR = AR OER
. 4 ~5 min, HIUSEPEER OH R R 4L,
&k B 18 38 A s = MR 4,30 ~ 50 bpm (& 3b)

W ke FE BRI 2 40 mmHg LR, KBS (F 2 CA)
EFE R CA FFG ., CA P2 min J5HFIG CPR, K
AN AR A R LA A1 e A i Rk K A2 %)
60/25 mmHg Zc47 (8 2 CPR) , &4t 4%, 10
BRI KR, 8 BTk A E0 Bk, W IF iR
FEIER] ROSC, SF- 4 6] Ky 260 s, ROSC Ji & K
JEfasE I, Bk ERS K, 10 min J5 Pk & 2 3L ad i &
JKF-( 182 ROSC) ., 2 5] CPR 15 min J5437C A 30
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BEImAET

BL TO ROSC

P o . - -
P

el ] lﬂh.ﬂ 20;],0 30‘0.0 4l]:’.).|] SUE).I] 606.0 ?l]ll},l] 80;],0 9(;0,0 1960.0 1 Idﬂ.ﬂ ]2{;0.0 1300.0
T :BL: ARHTHEER K, TO: ~TBBAZE ; CPR: (LI TR CA: LBUIRE ROSC: 1 EFFHKE
B2 SCHd KRR
Note. BL: Base level ;TO: Tracheal obstruction;CA ; Cardiac arrest;
CPR: Cardiopulmonary resuscitation ; ROSC: Return of spontaneous circulation.
Fig.2 The blood pressure of a rat in model group.
a BL d ROSS 5 min
mY mV ]
0.5 0.5 1

=
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-1.0 i oy T ——r— -1.0 T T T T T
0 05 1.0 1.8; 20 2.5 3.0 0 05 1.0 L5 20 25 3.0

1 ra: RFTEEAMNKT(BL) sb: KA PHZE (TO) 7 min, O BRI (CA) KA ;e LIIEFR (CPR) S5 min, H FHEHIKE (ROSC) ; d-f:
ROSC J& 5 min(d) ,10 min(e) 5 15 min(f),

B3 S RO B
Note. a: The preoperative base level (BL) ; b: Tracheal obstruction (TO) for 7 minutes, cardiac arrest (CA) occurred; c: Cardiac arrest
(CA) for 5 minutes, return of spontaneous circulation (ROSC) ; d-f; At5 minutes (d), 10 minutes (e) and 15 minutes (f) after ROSC.

Fig.3 Typical ECGs of a rat in the model group.
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I ROSC YR Bl (n =8), H 3.0 B &2 it
OoHEL PR B 5 B kO A, 0 K 310 bpm 247 (]
3¢), ROSC 5 min 2247, i KRS HBLO AR H
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FeAT B H EHEPUIE N, W ALRLIS H R Y
AFRR, R BES T, b 2 BIREURRESREE, T
ARJG2 h WIET:, HAY 6 BIARJG 60 min 2247 75 R,
TR0 ZARJG 24 h B,

2.2 MmEELSH

RS AT A B (3R 2) , S 0 IREH AR L, B AL

KA MR BE 2 i —18%5 ( +96.2% , P <

0.01) , MUE | MLEE 435 T =i 15. 8% 5 46. 0% A %81t
ORI E 2 e i S ST B 2E

Vi) PR PR 21 i e PR AR T % 47. 1% , B B8 7t
15 48. 6% , 25 WEME (P <0.01) , £FFEUHHTE
[[CGIESE

B it B, AR 2 it LI 5 2 T 5 26. 2% (P
<0.05), B /NER i 8 B E FEAL 62.3% (P <
0.05), M IRR B E L 1.5 f5( +153.1%, P <
0.01) , I PR A MW | il 323% HJo i A8 4k

O LB 434 , 455 750 20 JUL IR 984 I 2 T v 240 3
f5( +309.5% , P <0.05) , & T BRI A B % TH =
2512 % ( +1194.0% , P <0.01) , LR LG T
W 3.6 15 ( +365.0% , P<0.05), 3L A
fili T E L 11 4% ( +1100.4% , P<0.01) . #5%
REAZH L 3™ O LRI

F2 PHREARIE ML (x 5)

Tab.2 Comparison of post-operative biochemical data between the two groups

eIy LA Xif HE2H (T RIUEE P1H

Ttems Unit Control Model p value
B K mmol/L 4.80 +1.20 5.56 £0.87 0.29
£ Na mmol/L 141.77 £2.91 142.93 +4.49 0.70
fal mmol/L 102.07 £1.76 100. 10 +£3.09 0. 34
5 Ca mmol/L 2.21£0.12 2.30+0.12 0.32
Y mmol/L 1.86 +0.49 3.65+0.83 ™ <0.01
%Mg mmol/L 0.76 £0.13 1.11 £0.27 0. 08
KR SR HCO, ~ mmol/L 23.01 +£0.16 12.17 £2.25* <0.01
[ B3 TR B AG mmol/L 23.60 £2.45 35.06 £4.42* <0.01
JRFZ % Bun mmol/L 7.35+0.52 8.30 +0.93 0.14
WIAF Ser wmol/L 43.33 +7.81 54.69 £5.76 " 0.03
JRIR UA wmol /L 110. 10 +63.04 278.67 £64.20 <0.01
B/NERIERT R GFR m/min 6199. 67 +3523.30 2340. 17 +1028.09 * 0.03
% B Glu mmol/L 17.30 +£2.00 20. 06 +8.56 0. 61
BB Mosm msm/L 298. 67 +3.30 303.20 +4. 89 0.18
FLEZ LA mgdL, 56.03 £11.15 119.2 +11.96 * <0.01
R C N FE 1 CRP mg/L 0.40 £0.26 0.30 +£0.09 0.41
LR 4 CK 1U/L 1798. 00 +472.22 7362.50 +1881.11 <0.01
BT R &R HBDH 1U/L 113.00 £17.32 1462.17 +773.52* 0.02
LI B4 ) T CKMB U/L 563.00 =112.66 2617. 67 +570.20 ** <0.01
FLER I % LDH U/L 553.67 +18.23 6646. 50 +3148. 68 ™ <0.01

T HXPREAIMLL, © P <0.05, " P <0.01,
Note. Compared with the control group, * P <0.05, " P <0.01.
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SR LA R (no=6) v, PAJ HR UL XSt 1A
] DL SR ANBER ikt SCR IR
fh(n=3)B BT (n=3), OUEMMEHL AR
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INERFEZL, AT KR LL A0 (& 4e) 5 BRI AH B /NER
NPT, TCM A AR v (] 4d) | IR B R E TR
MG, MRS DG X 41 )2 0] WEUE M 4
I, BRI, MG B (& de) s BRI D DG
DX 1 22 0 B S U /D A T B A I R e K (T
Af)  FRANAFAE N 2 X R 2 il v v R, I 4 Al &
W (P 4g) 5 #ER 20 il 3 D0 K 1 40 78
(B 4h)  £5A R v il s B R A%
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Control

N

Hra: W HRALONL b BRI 00 X BRZL R BT s d: BERIZH W eI s e XTRRZAIE TS DG X, Wi KR /R PR IC £ BTG 5 DG
X ;g X RREHMHLHE b BEAIAHTIZH 2,

4 KREAZLEIEYT H&E Bt
Note. a: Myocardium ofa control rat. b: Myocardium of a model group. c: Renal cortex of a control rat. d: Renal cortex of a model rat. e:
Dentate gyrus in a control rat. Arrows indicate neurons. f: Dentate gyrus of a model rat. g: Lung tissue of a control rat. h: Lung tissue of
a model rat.

Fig.4 Histological changes in some organ tissues of the rats. H&E staining
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Establishment of a rat model of blood hypercoagulable state
caused by intravenous injection of thrombin

WANG Li-wen', SHEN Xiao-jie'* , WU Qian®* , JI Ying-ying’, GONG Guo-qing’

(1. Department of Nursing, Wuxi Healthcare Vocational Technology School , Wuxi, Jiangsu 214028, China;
2. Faculty of Pharmacology, China Pharmaceutical University, Nanjing 210009 )

[ Abstract] Objective The aim of this study was to establish a rat model of blood hypercoagulable state by intra-
venous injection of thrombin and to provide a model for researches on hypercoagulable state. Methods Rats were divided
into six groups and were injected with normal saline and 2.5, 5, 10, 20, 40 U/kg thrombin solution through the femoral
vein, respectively. Then, blood was drawn to test the activated partial thromboplastin time ( APTT), prothrombin time
(PT) and fibrinogen (FIB), and to observe the death rate of rats in these groups to verify the optimal dosage. On this ba-
sis, rats were injected thrombin of the best dose through the femoral vein, and blood samples were collected at 0, 10, 30,
60, 120, 180, 300 (s) to test APTT and PT and FIB for determining the best time for blood sampling. At last, the rats
were divided into control group and thrombin group to inject normal saline or thrombin solution in the best dose via the fem-
oral vein, and blood was taken at the best time to test APTT, PT, FIB and whole blood viscosity. Results APTT and PT
values of the 10 U/kg thrombin group were the shortest, and FIB value of this group was the highest among these groups.
APTT and PT values of blood sample collected at about 60 s after thrombin injection were the shortest, and FIB value was
the highest. Compared with the control group, PT and APTT values of the thrombin group were shorter (P <0.05), and
blood viscosity and FIB were higher (P <0.05). Conclusions Injecting thrombin solution into the femoral vein can be
used to establish a rat model of hypercoagulable state. The best dose of thrombin solution is 10 U/kg in a concentration of

2 U/mL. The best time to collect blood sample is 60 s.
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T2 N 10 Us/kg BE M A BER KR R BUMSK PTAPTT FIB(x £5,n =8)
Tab.2 The values of plasma PT, APTT and FIB in the rats after injection of 10 U/kg thrombin solution and normal saline

21 Group PT/s APTT/s FIB/g/1.
HFER K ZH Control group 15.13 0. 83 24.73 £2.45 1.14 £0.25
B A2 (10 U/kg) Thrombin group 14.07 £0.65 " 17.60 £1.95* 2.02+0.14"

L S5AEEK AT, © P <0.05, ™ P<0.01,
Note. Compared with the control group, * P <0.05, ** P <0.01.

R3S 10 Urkg Bl e AE FEER K G KRB A MME (x £5,n =8, 5)

Tab.3 Whole blood viscosity of blood in the rats after injection of 10 U/kg thrombin solution and normal saline

ZH 5| Groups 200 30 5
HHEER K ZH Control group 5.64 +0.34 6.01 0. 64 7.26 +0. 82 15.60 £2.03
HE ML AFZ1 (10U/kg) Thrombin group 5.69 +0. 69 7.03 +0.67 ** 8.73+1.27" 18.53 +1.27 ™

L SAEE KA, © P <0.05, ** P<0.01,
Note. Compared with the control group, * P <0.05, ** P <0.01.
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A beagle model of type 2 diabetes mellitus induced by high
fat diet and low dose streptozotocin injection
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(1. Laboratory Animal Institute, 2. Department of Scientific Research Management , Chongging Academy of
Chinese Materia Medica, Chongqing 400065 , China)

[ Abstract] Objective To investigate the changes of relevant characteristics in the Beagle model of type 2 diabetes
mellitus(T2DM) induced by high fat diet and low dose streptozotocin ( STZ) injection. Methods  Thirty male Beagles
were randomly divided into three groups: (1) Control group (n=10), fed with a standard chow. (2) High fat diet group
(n=10), fed with high fat diet. (3) Model group (n =10), fed with high fat diet for two months and then given STZ in-
jection. Lee index, fasting blood glucose, serum insulin levels, urine glucose and blood biochemical indexes were regularly
detected. Oral glucose tolerance test (OGTT) and histopathological examination were performed. Results After treatment
for two months, the insulin resistance and dyslipidemia appeared and Lee index significantly increased in the high fat diet
group and model group (P <0.01). In the diabetic beagles, fasting blood glucose levels were prominently increased (P <

0.01), as compared with the control group and high fat diet group, and held on a high blood glucose level for three
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months. Among the three groups, the dogs with OGTT values > 11. 1 mmol/ L and were not restored at three hours, showed

some pancreatic histological damages and diseases. Conclusions A beagle model of type 2 diabetes mellitus is construc-

ted, exhibiting some characteristics of human type 2 diabetes mellitus such as hyperglycemia, hyperinsulinism, dyslipidemia

and other typical features.
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Tab.1 Lee indexes of the Beagles in each group at different time points

’ el "N STZ {ESfE 1 A STZ {EStfE 2 A STZ {EStE 3 A
P! g 24H X . \
G Before ) h 1month after 2months after 3months after
roups experiment months STZ injection STZ injection STZ injection
Xif B 4H Contrlol 305.98 +12.77 321.98 +11.64 327.66 +12.03 331.14 +13.57 336.27 +15. 83
E R4 HF 308.45 +10.69 357.83 +15.17* 376.41 £14.74 ** 382.29 +16.32 ™ 398.73 +13.29 **
WERORRIRIZE DM 307.96 +10.33 351.67 +13.49* 360.74 £19.79 * 353.62 +£12. 7424 346.96 +14.95%
TE SRR XHRAAL, * P <0.05, * P <0.01; SR RAM L, 2 P <0.05,44P<0.01, ( FER)

Note;: “P <0.05,22 P <0.01, compared with the high fat diet group. * P <0.05, *P <0.01, compared with the control group. ( The same in the fol-

lowing tables)
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I STZ S IE 1 AN H 25 s B 25 7 (P <
0.01) ,STZ VRS IG 2 A A A T REAEAT PR R AE =5 i
WRIRAS, STZ FEA G 3 A H R AR e, A B M +E

0.05), AL FpEIRE BRI 20 28 2 A~ H 1= g 1) 5
R R SRR R E W (P <
0.01) , 7=/ T e 3Pt , WAL AI L 78 STZ {4
Ja 1A H 2 I 5 A T B E R 5 K P
B, LEk2,

gefeE e H S IR AL 23 IS I R DL BH 8 A8 Ak (P >
F2 4 Beagle RA[FHTHIAYZS I 1K (FBG, mmol/L)

Tab.2 Fasting blood glucose of the Beagles in each group at different time points

e =il 2 A f] STZ FEAtIE 1 H STZ e )R 2 1 STZ e )R 3 1
c - Before 5 th Imonth after 2months after 3months after
sroups experiment fronths STZ injection STZ injection STZ injection
X} HEZH Control 5.13 +£0. 41 5.04 £0.72 5.37 £0. 68 5.29 +0.93 5.34 +£0.77
g4 HF 5.25+0.07 5.75 +0.32 5.94 £0. 86 5.87 £0. 86 6.03 £0.98
BRI DM 5.04 +0.33 5.52+0.49 15.74 £1.79 ™44 12.62 £2.74 744 12.96 £2.95 "4 4
204 ' . 10
g ggg E;—]:';lmh 0 344 (Control) o
B3 bR 4L (DM) . g ERREBAMEH
3 o =2 B2 BERm B4 (DM)
= =
£ %
= B g 61
g — # 7 *
-3 = -
= = &
' - i E | lll é
0 = 0 T |z| T
0 2 3 0 2
15 [A] (Time, months) ] (Time, months)
1 42 Beagle RON[RIFTIAY 25 R I R B2 44 Beagle KA B T4 B 5 ZHEHTHE 4L
Fig.1 Fasting insulin of the Beagles in each Fig.2 Insulin resistance index of the Beagles in each
group at different times group at different times
2.3 OGTT SR 3 h TR, WLIAT 3

2.4 MmikELIER

TR 2 TR I X M 2 % 30T ML R A A oA L 2
AR, 5550 B EARE, DR 8 28 2L D g i 2 L ] et
IR B i 2 1 R T et 22 J 25 0 i (P < 0. 01) i

FERER 3 A H BB OGTT K645 5 | 55 %t e 21
FL A, PR i A 750 21 45 s B 1 It B 2 3 = (P <
0.05) , T e I 2L () 4 i ek TG B S 5 i, AR DR o A5 764
ZH AW 2 I S A2 400, imBEE = T 11. 1 mmol/L, H.
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PRIGIERIAT H 0 = PR 0 2 FH & (P <0.05) , 3B
0 A S AR R R TR 4 TN R R A RS T R
RITEAHRAIL M 0T & (P <0.01) , JER
Wi 2 AR (P < 0.05) 5 755 IR 4 N IR I e 74 il
MR A& AR AL B R E T (P <0.05), %
2 1 A G il PR R AL 2 E A B 22 5% (P >
0.05), W#%3,4,
2.5 RERERERN

XoF R R v i 2L K 6 U 1 DA A 000 347 Ay B 44
BRI RILL 7E STZ SRS 3 .4 .5 H IR 45 5
IR + +730 + + +7 i B E A R BE
2.6 REKWE

& 4 SR, X BEZ R AR IR DA K 5 i 20 JiR
FR A DL W ik s 72 R o A AR 2 T AR R v SRy A 22
a5, TR S B /D B — o R B Y AR AR A
1o DR LT 200 6 s ) 32 B 7 A 1 R s A Y 4
JHF 200 6 B J8 18 AR L5 R iz b, A A

A5 AR AZ
- % 4 (Control)
- R4 (HF)
30 =i BRI (DM)
E T
¥
=]
E

L] T T
0 50 100 150 200
I [ ( Time, months)

B3 454 Beagle KBl i 5
Fig.3 Oral glucose tolerance test of the

Beagles in each group

£ 3 Beagle RFERE LML E A MLAR VYT ( & +5, mmol/L)

Tab.3 Lipid content of the Beagles at the end of observation period
! JIH [ e Hm = 150 %% 3 N DL AR B MR 2 1 I ] e
Groups Cholesterol Triglycerides High-density lipoprotein cholesterol ~ Low-density lipoprotein cholesterol
X BEZH Control 4.26 +0.53 0.65 0. 05 3.32£0.16 0.94 +0. 18
I RXS R ZH HF 9.21+1.11* 0.78 £0.13 3.17 £0. 34 2.31+0.53*
WP AIZH DM 11.97 £2.73 0.83+0.21" 2.92+0.52 2.86 +0.55*
F4 Beagle RTEIRIOMEINZE NG B A LF8R (& £5)
Tab.4 Biochemical indicators of the Beagles at the end of observation period
TR R KRITE&ARAESL . . S
s ekaleatal | AR B R s L
JreH R0 U/L R U/L
G Alani Aspartat U/L /mmol/L pmol/L U/L
roups R anmne R spartate Cholinesterase Urea Creatinine Amylase
aminotransferase aminotransferase
XFHEZH Control 33.46 +5.53 31.6 £3.5 3786 +697. 88 6.04 £0.86 82 +£8.05 861.7 +135.07
e R HF 59.21 +7.11° 43.5+6.3% 3613.2 +618.37 5.4£1.05 79.2 £5.97 872.34 £103.13
BRI DM 76.97 £12.73 4 119.52 £11.2 754 3723.04 £2234. 83 5.78+0.95 83.82+6.45 694.68 +132.34*
3 Wi REARE BT F STZ 25 245 5] 15 1 348 36 0] 3 A5 il 2y
A\ Y

PRI A A A 3R 2 S BORE IR 420 14 T 2
, E P PR Bk B (IDF ) A HEJfE 2 T2DM 2
LR MRS 51 K R B SR AR, BRI B
240 0 1 2R IR DY REAX A%, DR H B 63 ot 0 R e
Bl HE— LS R BRI B AN DI RE , 3 RBE 1 R i
INREIANES , T A R PO 12 572 3, o Je 26 e o il
PRI o BIFFEUE T, R e R ) 55 07 K B 5 AR
YURHEEE STZ TSR BER B 4ni s fl i) T2DM
SRR R RHLRI L T A2 T2DM, BBER & A2
ML, NI IR IRES & STZ S H
il T2DM gl R AL o 28 i) 7 1 2 — | Tl e

HE Rk

AWFFE N 15 A 1] 57 175 5 Beagle R 1 B £
RO L = MARAE  BEA 22 mg/kg STZ 15 AL
U153 Beagle KM PRIGHIRY | 1545 1% 2l R 3K 9/10,
I RFFIE DRS485 SR (0 7, W g A 76 4 0 v g 4 2
i 2 4 H SR IR Lee 4850 3 10 &, B0 v AH [
PSR = AR IR B 1, VA H B T IR AR 3L S
JBE 5 Z K- B g JR S R A5 O P R TR
BB IPT, STZ 1 569 Jo Ml D i A58 280 240 =5 i 1w >
7.0 mmol/L, HAF2E 3 4~ H 4576 5 LB /K ; OG-
TT IRHAEAIL 3 h B > 11. 1 mmol/L, H. 3 h KK
5 2 NE I KO R — e PR TR I, (H R S 41K
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Pe G 2 RGN AR A S P A A IR A 2 B —

SE R BE 5005 R 22
A YR AR 6 ) 2 Y Beagle K EL A MR, R B
I‘H‘ﬁ o e B F0E , I S A S RLAY N 2E T2DM
, U BH O D) M & T Beagle K T2DM A

FALT =100 e A TR HE % (5 5 2 R 5 405
ARG LY I TR 3R 8 STZ 45 2 7 & Al RE A
T — 20 W50 B A K = AR ) SR ) O AR SR A
W& STZ 25 2550 i, IR R T 3 B s iR ik & it
H1STZ 245 2557 i

'

TE . WP HEZIBENR ; b. RORRLELIBRNR s o BEDRPGBSIIAEIRNR ; d. X IRALNTAE ; e. WOBRLELNTAE; € WD RIRALTHE
B4 Beagle RBEIR HFIELLIZ HE B @E45R ( x560)

Note:a. Pancreas of a control dog. b. Pancreas of a dog in the high fat diet group; c. Pancreas of a dog in the diabetes group;

d. Liver of a control dog. e. Liver of a dog in the high fat diet group. f. Liver of a dog in the diabetes group.

Fig.4 Histological changes in the pancreatic and liver tissues of the Beagles. HE staining

Z % x Wt
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(1. REERRFHY .0 @M 35010852, fREERIR2EAIL T A 2B MM 350108)

[#ZE] BHM RIFREREnE R RIS AR, Bk KRS X IR S S5k &
NEEEREA e R PR 2H 24 H 4070 B e B ARDRL AT s AR ek Y ) e e e | e B ek 2H R BRURR R
A EME I 50 mg/ kg R AR 25 B2 I BRAL LR — 1 R Ik 2 VRNRR 25 88 30 mg/kg, 3 TR/ T-T4E 4 5.6 A
A3 E 8 UK B, #6385 BH B R (hyaluronic acid, HA) | IV Z 5 ( collagen type IV, COL-1V) | JZ2 45 & H (laminin,
LN) 1T F A 2[5 ( procollagen 111, PC T11) ; Masson Je M ARG B AE . 8] T 5 A~ H s mekdl HA K
-5 T B S AR AL 46 6 AN A BB R k4L COL-IV LN KF5 T lig 4L, 1% 6 H mig s k4l pC 1k
A R 1. 63 £, 28 6 A H s s SR T NEAR A Massom 44 62 U0 i 25 1) Jee LR LA 26 2R DL Jise Ji
DURR, 5% BRATINE o5 5 T B R BUITIE£T 4 AL HE AR .
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[FESHES] 9533  [X@FRIRE] A [XEHS] 10054847(2016)06-0648-06
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A model of high fat and high iron-induced hepatic fibrosis in rats

HE Hong-xing' , CHEN Jie*, HUANG Fang’, WANG Cheng-yan',
LIN Yan-ting', HUA Yi-fan®

(1. Laboratory Animal Center, Fujian Medical University, Fuzhou 350108, China;
2. School of Public Health, Fujian Medical University, Fuzhou 350108 )

[ Abstract] Objective To verify whether iron can accelerate the process of liver fibrosis in rats. Methods The
rats were divided into control group, high fat diet group, high iron group, high fat diet and high iron group, high fat diet
and de-iron group, each with 24 rats. The rats were allowed to freely take normal diet and high fat diet, while the high iron
rats, high-fat diet plus high iron rats received intramuscular injection of 50 mg/kg iron dextran every other day; high-fat di-
et plus de-iron group rats received tail intravenous injection of 30 mg/kg deferoxamine one month before death, 3 times/
week. 8 rats were selected at 4th, 5th, 6th month of intervention, to detect serum hyaluronic Acid (HA) , collagen type TV
(COL-IV), laminin (LN), procollagen III (PC III) , and observe pathological changes in the liver with Masson staining.
Results At 5th month of intervention, serum HA level of the high-fat diet plus high iron group was significantly higher
than those of high fat diet group and control group. At 6th month of intervention, serum COL-IV and LN levels of the high-
fat diet plus high iron group were significantly higher than those of the high fat diet group. At 6th month, serum PC III level
was 1. 63 time of those of the high fat diet group. At the 6th month, liver tissue of high fat diet plus high iron group ap-
peared collagen deposition revealed by Masson staining, which was not the case in other groups. Conclusions Iron can
accelerate high fat-induced liver fibrosis.

[ Key words] Hepatic fibrosis; Rats; High fat; Iron
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WFET AL e CTU T 98 S5 08 P I 1) JEAE A 42 Ji
AR — b 22 T8 KO B e, 0l e AR e I 2T 4
PR BE AR PR T8 T , T T4 i A
HEAIGIREE L. BRI AEA Y A& A DL v R o8
oLl

e R, iR BRI A AT SR AR , 4k
51 K RAEFN/ SREFHEA Bl A= 16 K P A A 7 3
e, DR EJRE | B A S AL R R A G
VRS 14 8 W5 1 i %8 ( non-alcoholic steatohepatitis,
NASH) % H 58 22 . HORW 0B [k, JC
SR RAE R | [E R 22 4 e P2 4 At 2k
PRI & A IR A 2 s 1 2 i P 22—
H A B = — AN 887 (1) NASH BUH2F 440 3 P 5
R X NASH % 2T 4 Al i pLR o B 2 TRA
W, AT A B 25 T e A T sk s g B
WP AEAL Y FERR I TR AL

1 #MBR5FE

1.1 Wi RAR

THIEHAERE SD KB 120 B 4K 200 ~220 g,
Bk e B B K2 S8 B 4 vt [ SCXK ()
2012 0001 ] , F A f = Bk K 2 S 56 2l 4 v oo 1l 3%
[ SYXK([#)2012 —0001 ], ERF 12 h/12 h, &
BEARRIE 77 . B oK 22.2% /NFZ 10.0% , %% P By
25.0% , YRk 4. 0% , A1 ¥50.3% ,24£0.3% ,
HEME 20.0% , %% W 15.0% , B [# B2 1.0% , 0 £h
0.2% , B EE 0. 02% ;85 38 Ak by il 145 2 sl s o
AR ZFRIL I DM R B 25 A ) TR A BR 53R A
HPE) o ASLE BT A BVE B 45 A i e N RIEFIE
(RSP B
1.2 FEXWRFIFAIEE

A TEWE TR 73 S5 (ivon dextran) ;7 PG4k T HF
FE Bt 3 F S iR 25 4k #% ( deferoxamine mesylate ) ; Fii 1
VAR 2 5 1L BURT IR ELISA &R 750 & 1V AU
Jit ELISA IR & )2 K % 22 1 ELISA A6 I 5
& BT BE ELISA R Ik 75 & . a6 36 A=
YR A BRA 7l ; Masson 4 83475 & . #8 M phygene
YR AR A E]

HL 1 ROF (BS224s) « 2 AR AU (L) A
BN A 54 CIRIROKAS - Th R R A2 T 5 — 80°C HIGIR
UKH - 3¢ [F Thermo 24 F] 5 Bl 2E W20 2L A B KL .
2 ol B S A PR A ) s A SV L . 22
ST ol s AR A BR Al s HEIRE R ML . 75 Slee

] A A S D) R Pl RM2255 . 18 [ Pk R AR
HBRA ] UG BT B8 . H AR Olympus 28 7
1.3 ZBEHE

TENPEMRSR 3 d 5, B O R AR A R X 2H BE AL
G RUATE T X RRAE R BB AL R S AR
2 EIR AR B 24 H L X IRAL R R A
IS B IE R IRDRL S IR 2H L IR s kA e e S Bk A
REH R E m IR RDRL = Bk | i i s Bk 4R Bl Bl
FRAEFER UG BRI A7 BERE Tk 50 mg/kg, 2245
J R v i 25 Bk 2 K BRAR R T — 4~ A R /i k T
St P B R 2 4k, IR 30 mg/kg, 3 WK/ T HER
4.5.6 AW s 8 RO, PRk, LA 30
mg/ kg [ UL G2 BARR R B, R 32 3 kIR I, 1L 9 e
H 1 hJ5,3000 r/rnin,%&\ 10 mln,ﬂ?ﬂ%mﬁ%,éﬁfﬁ
JI AR BE R B S ) AR BT

FRit e, iR b, R L = OFF R &/
REE) x 100, DU5E I 37 3% B 5 AR (hyaluronic acid,
HA) | IVEI 5 ( collagen type IV, COL-1V) | JZ Ak %
FEH (laminin, LN) | 1T % 75 & 5 ( Procollagen 111,
PCIIT) 5 I % REORH DG 1270 & B W B # . UK B
AT I BRI K ELER U0, Masson 24 (4,
MESGR AL
1.4 FritFacE

SLRERR IR £ bR 2E (& £5) FRom, I
JH SPSS 18. 0 AR AT G AL B, 22 28 ) B 22 S
P L R FH B K 2R 5 22 53 11 ( One-way ANOVA) |
LSD 45 5 ( 75 22 55 #E) # Tamhane” s (75 22 K8 5%) o
O W UG S 20 2 [ 22 5 W 5 P, P < 0. 05 9 22
SAREMN, KIRKHE o =0.05, T4 531745 R E
XU P AR, LA P <0.05 22 54 W& PE, Tt E]
520 90| 22 TR] 6 BIp ] 5C 22 462 96 5% 5 I A 6

2 4R

2.1 —fER

XA R BB (A 6 WG IR o), B IR
TR R | v B Ak K RE 2 S BRI BN, iR
H IR R R B R BUAR B &, R, 17
N RIRGE
2.2 AEFHAEEEXRFEERHEL

st ] 5 ) K BROBF AR HEAE (F = 34,000, P =
0.001) , Tkt [l Fn4b BEH 25 2 (8] 4778 25 B3 [R]85
(F =70.000,P <0.001) ,

T 4.5 ARG, 2RI IRH, FIRAE SR
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BRAUFN S IE R B AR LY B, 2/ B3 IR R, S IRd A e, & iE s Ak iR LU (E T
(P <0.01) ;e M™HE, BIEEHAMIF B, 25F2EE(P=0.015), WE1,
R1 AT RS HTR LA (% , x 5, n=8)

Tab.1 Liver/body ratio in the intervention group at various time points

2H 51 41 A 51A 6 ™H
Groups 4th month 5th month 6th month
X HEZH Control 3.521 0. 101 3.594 £0.214 3.609 0. 164
FlE4H High fat 3.728 +0. 174~ 4.021 £0.192* 4.076 0. 148 *
44 High iron 3.674 +0.228 3.740 £0.202% 3.788 £0. 105*

f JIE k4 High fat and high iron 4.069 £0.210*#4 4.069 £0.193* & 3.451 £0. 368"
R 228k 4 High fat and removing iron 3.861 +0.161 " * 4.011 £0.212* % 4.015 £0.292*
T " R A P, 22 5 BB TE (P <0.05) 3" on SRR LLEL , 22504 WENE(P <0.05) ;  Fon SR BRI UL, 22 5w 4 W35k
(P <0.05) ; * 7R 5 mfla R AR AL LA, 22 5040 BEYE(P <0.05) o (TR .
Note. * compared with the control group, the difference has statistical significance (P <0. 05) ;*compared with the high fat group, the difference is sta-
tistically significant (P <0.05) ; £ compared with the high iron group, the difference has statistical significance (P <0. 05) * compared with the high lip-

id high iron group, the difference is statistically significant (P <0.05). (The same in the following tables) .

2.3 KERBFRELT 4K i 48 X 3B AR i
2.3.1 REUFHES4Efbi8hs HA (945

TR HA 7K A7 5200 (F =272, 003, P
<0.001) ; T FUAsf i) 5 A [6] i b B PR 28 2 1] 2 AT g
[0 (F =8. 139, P <0.001) ; T 5 N H )=, &= g
FHERZE HA BY/KFE 50t B4 | e 4 L k4 LA
ERAREM(P Y <0.01) ;T 6 ARG, FIEE
BRZH HA JKFREE T s AR 4 L R R4 S BR &
R BN ALY HA KSR TR, 5% IR LA HE
B, ERMEAREE(P ¥ <0.05), WE2,

2.3.2 KRN 4Efedsbr COL-IV 44k
MR A2 0 o 45 2R 2 R . T WA [R] X COL-TV
KA S0 (F =9. 027, P <0.001) ; - i} ja] 5
AL R Ab 3R 3R 2 [ AT B R 500 (F = 1. 372, P
=0.224) ; THI5 NHJG B2 R, @A | =k
A IR EAERAL COL-IV K F-Thm, 2738 B3
(P =0.001,P =0.005,P <0.001); T 6 1~ H
J& , IR R ARULAY COL-IV AT 2
B B, SR B B4 COL-TV K LT, 25
EA BEM(P=0.003,P=0.005), W3,

F2  ORFET R4 H R RITE HA (E925 K (ng/L, x +5, n=8)

Tab.2 Serum AST levels in the rats after intervention for 4, 5 and 6 months

415 44 A
4th month

Groups

541 61~
5th month 6th month

Xf HR41 Control
FiE4H High fat
k4 High iron
fon B = k4 High fat and high iron
il 2841 High fat and removing iron

282.726 +49. 004
327.016 +34. 590
330. 928 +43. 107
323.049 +65. 089
274.159 +63. 780"

332.893 +25. 188 388.514 +21.092
376.993 +66. 555 528.216 +64. 196~
336.224 +28. 784 503.308 +35. 195"
438.412 +41. 147 **4 583.317 £25.640 % &
305. 557 +65. 217%* 533.783 +47. 646"

R3  AET A K FITE COL-IVE 2L (ne/L, x £5, n =8)

Tab.3 Serum COL-IV levels in the rats after intervention for 4, 5 and 6 months

20531 44A

Groups 4th month

541 61~
5th month 6th month

Xt HEZH Control
B N54H High fat
k4 High iron
R R High fat and high iron
AR 4% 40 High fat and removing iron

39.085 +6.718
44.316 + 14. 674
42.750 +10. 068
57.153 £16.311* »
45.433 +16. 155

38.443 +9.352 42.077 +7. 685
58. 887 +10.399 " 58.775 +11.881"
54.391 £8.180 " 59.898 £9.425*
64. 045 +9. 346 * 74.699 +13.206**2
43,696 = 14. 923** 46. 692 +5.999% 4 %

2.3.3  KEUFNELF4efbdatn LN 1945

R A8 o A 0 o 5 R . SR [RD X LN YK
SEA R (F =23. 505, P <0.001) ;70 8] 5 A [
AL R FR 2z R B A U R 0 (F = 4,259, P <
0.001) ;16 ™HIJG, ST REAEM ELE, Es4 =

JEEERAN LN KE T 2R A B (P =
0.011,P<0.001), BZ R4, =Rk LN /K
FPHEREE ZR AR EE(P =0.0025,P =
0.007), W#4,

2.3.4  KEIFIEL4efbd5hn PCILAY 4SS
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HR A F 4 0 o 235 SR s . T T [R] X6 PCIIT Ay
IS4 (F =34. 000, P <0.001) ; T[] 5K
() A Ak 38 R 2% 22 18] BT B[] 24002 (F = 70. 000, P <
0.001) ; T4 ™A, 5Smligdl mE 4L, =i
BReH PCITAEAY ) ETF T 55.42% 60. 82% , 2% 54
WP <0.001) ;15 NH, SR lR4AHE,

FlE =Rl PCIIT A T+ T 25.52% 5 5 i g 4 A
L, miIR M ARl PCIIL ) BT, 22 b B (P
¥1<0.001) ; THi6 A G, BZ g4, = § s 2k
HPCULE FTFFT 63.42% , 2 FH B EM (P <
0.001,P =0.006) ; 5 =2k HH L, =08 S8k 4l PC
I EM BT, 25 A B, kS,

R4 ARFET B ALK BT LN H2E (pg/L, x 5, n=8)

Tab.4 Serum LN levels in the rats after intervention for 4, 5 and 6 months

21571 44 A

Groups 4th month

544 61~ H
5th month 6th month

405.376 +111.992
383. 164 +56.429
380. 745 +71.126
371.195 +83.907
373.245 +£49.233

X HRZ Control
FilE4H High fat
R 8k4 High iron
17 BB 4040 High fat and high iron
g 284 High fat and removing iron

388.526 +86.582 422. 625 +77.586
421.987 +79.173 548. 855 £130.467 *
416. 181 +71.064 460. 096 +92. 644
437.876 +111.165 658. 026 +82.877 *#4
406. 583 +66. 630 415.998 +71.534*%

K5  AFET LA KU PCIT 7284k (ng/L, x +s, n =8)

Tab.5 Serum PCIII levels in the rats after intervention for 4, 5 and 6 months

5 41 H
Groups 4th month

51 H 611
5th month 6th month

Xt HRZH Control 349. 189 +31.462

5 N%4H High fat 475. 056 = 60. 238 *

=54Ji2H High iron 459. 086 +45. 460 *
Fi B k40 High fat and high iron 738.297 +46. 944 **2
iR 228k 4H High fat removing iron 481.185 £41.954 *

400. 775 +24.972 393.124 +25.170
683.817 +40. 197 * 911.515 £97.949
671.719 +50. 614 826.550 +87.921
858. 295 +55. 466 **4 1489. 631 +65. 566 **4
556. 307 +59. 839 *#4% 777. 469 +138.230 *#*

2.4 KRBFAERRIERL
2.4.1  JHHERARATHLLE 0

THi4.5.6 ™HJGE, IEH 4K BTG,
FMDEH TCSE T, B 4K, IR & 8 R], T
4.5 D H G, g KB 368 R, 3% 10 o 45
W6 G A B BUIFIE - 2 kAR B
AR, AR A s =R S iR KR T 114 5.6
AN R BRI AR S8 O, I 28 RS | 00 €0 A0 e O
JoT AR | IS 2 A8 G, YD TR GG, A L4577 5kt
RekAr, SRR T 4.5 N H G, K EUFIE A
BB R AR R @A TR, BN T Rgid 5
NEZH Z 18], b A A ) 1A a] U 4t /I 04 0K AR 2544
T 6 )G, PR N, AR T 14 .5 4~ H
ARV, I B b i — 20 AR g SR T B R, A S R
KR IR T DL R B 27 AE A 22
2.4.2  JTHE Masson 4ty BRAZ I

T4 .5.6 4 H I, X BEZH KB IE S/ it 235
FTEH , FT UL IR 254 | 1487 RE AT DD i e S 44

R R IR R kA T TS AT LN S 2
L, JFETE A )02 1 A B 7 A8 P | 52 2 IR 240 P
MRBT 5 =AM h 2 , v UL IE 20 B A R385
Z B AR A IR

FER T4 5 A5, AT IR LR SRAE
AR W R IEANIR T, a] WAR B (LB R T
DCURE— 5 Bk M B 2R 0K, JE I T 2475 4R Jm BR T 1l
EREJR L T 6 A H R IR &R rh LR Ji 21 4
HORRA

g JIR PR R AR B BEARAS B AT LT R 240 )
T2 R R AR P S 5 R it B 2R BORE, T 5 S A il
WO E ORI E, 285 TILEX, HiE T
TR AYSE , T 6 AN A U5 D URR AR i g 4
Z A XY R BORL A4 21 24 18] B 2 18, I 1) 1 42 i
PV AN NS

3 g

FF AR 41 B (hepatic stellate cells, HSC) B3
SENFEF AT B SC B ST 1 B R A0, A R
BB R B 20 ORE R AR g i A B TR
(ECM) , 45 A ECM K HAR G ™ 4 78 1l 38 H (1)
A BT IR T AL AR B, AR SR R T
fi4.5.6 ™HIG, mEE2dL i s 4 4E 1k 48 45
HA .COL-TV LN |PCIIT %% 2 .11 = i 25 S BA.aaf i 2k
L XA B T 5 P 2 B T U AR 0 2
WELFHEALIS T G « G bmifE” B | 2 i AL i & A Fife



652 FRE SR SR 2016 4F 12 A4 24 %56 ] Acta Lab Anim Sci Sin, December 2016, Vol. 24. No. 6

Tf:al: Xj’ﬂﬁﬁ

bl :%‘HE&E(:Fﬁzt /I\H ) ;b2 bz (JFﬂ‘is /\H )sh3: Fjﬂaﬁﬂ(:ﬁyﬁé /|\H Yo

el R (T 14 DH) ;2 B (TS5 D H) ;3 RERE(THie ~H) .

dl:F AR R (T B4 D) A2 mlERERAL (TS ) ;3. AR R R (T 8ie MH) .
el :FREHRAL(TH4 ANH) se2: MIFEKRAL(THS MH) ;3 mRERKAL(THi6 MH),
B 1 AN[E] P ) 2% 2R U B2 T i BEAS A4 P ( % 400)

Note. al : Control group, 4th month; a2: Control group, 5th month; a3: Control group, 6th month;
bl . High fat group, 4th month; b2: High fat group, 5th month; b3: High fat group, 6th month;
1 High iron group, 4th month; ¢2: High iron group, Sth month; ¢3: High iron group, 6th month;
dl: High fat and high iron group, 4th month; d2: High fat and high iron group, 5th month;
d3: High fat and high iron group, 6th month; el High fat and removing iron group, 4th month;
ve2 : High fat removing iron group, 5th month; e3: High fat and removing iron group, 6th month.

Fig.1 Histological changes in the liver tissues of rats in each group at intervention for 4, 5, 6 months. Masson staining
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Effects of benzene pollution on the liver and kidney function and
blood nucleotide level in rats

YU Fa-rong, YANG Bo, LI Deng-lou, ZHANG Shi-shuang,
XUE Yuan, LIAN Xiu-zhen, XIE Ming-ren "

Key Laboratory of Evidence of Science and Technology Research and Application,
Gansu Institute of Political Science and Law, Lanzhou 730070, China

[ Abstract] Objective The aim of the present study is to investigate the effect of benzene on the liver and kidney
function and blood nucleotide level in Wistar rats. Methods The Wistar rats were treated with benzene (0.19, 0. 38,
0.76 g/kg body weight) for 21 days. Different blood components were detected by an automatic biochemical analyzer. The
blood cyclic adenosine monophosphate (¢AMP), cyclic guanosine monophosphate (¢GMP) and heat shock protein-70
(HSP-70) levels were determined by enzyme linked immunosorbent assay method (ELISA). Results When Wistar rats
were administered with benzene at the of 0. 19, 0. 38, or 0. 76 g/kg body weight for 21 days, the total serum bilirubin level
was increased than the control group by 134.40% , 173.63% and 254.75% , respectively; aspertate aminotransferase
(AST) was increased by 70.76% , 85.44% and 106.61% , creatinine was increased by 24.54% , 67.46% and
84.50% , creatine kinase was increased by 151.35% , 180.85% and 245.54% , urea (0.38 and 0. 76 g/kg body weight
groups) was increased by 0.48% and 23.43% ; alanine transaminase level exceeded the upper limit of the readings,

(1185.60% ) ; cAMP level was increased by 41. 84% , 264.02% and 314.23% , respectively, ¢cGMP was increased by
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31.29% , 40.46% and 272. 14% , HSP-70 was increased by 82. 11% , 187.37% and 1484.21% ; amylase level was re-
duced by 62.03% , 63.66% and 62.03% , respectively, than the control group. Conclusion Our results demonstrate

that benzene pollution affects the plasma cAMP and ¢GMP ratio, causing metabolic changes even structural damages in liver

and kidney function.

[ Key words)

Benzene ; Blood; cAMP; ¢GMP; HSP-70; Wistar rats
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Fig.1 Effect of benzene on blood component levels in the Wistar rats
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Fig.3 Effect of benzene on blood cAMP level in the rats
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Research progress of depression animal models with kidney-yang
deficiency induced by glucocorticoid
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[ Abstract] Clinically, kidney-yang deficiency is one of the main TCM syndromes in patients with major depressive
disorder. Warming yang and reinforcing kidney as a therapeutic measure for the treatment of depressive disorder has a-
chieved good clinical curative effect. However, there are some problems on the study of kidney-yang deficiency depression.
One of the reasons is that the establishment methods of depression animal model with kidney-yang deficiency are not uni-
fied. In order to provide reference and further improve the replication method of depression animal models with kidney-yang
deficiency, we systematically collected and analyzed the experiment results published in the past 15 years about the depres-
sion animal model with kidney-yang deficiency induced by glucocorticoid hormone drugs and find out their similarities and
differences.
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Tab.2 Results of biochemical detection

Ei=27n e 3t H SR (HIERAMILE)
Indexes Test items Test results ( Compared with the normal group)

JIELAE 2% Spleen coefficient
B Ik 2L Kidney coefficient
Hi i Z2 %4 Thymus coefficient

P R B BMR

Adrenocorticotrophic hormone

e R B R R B R

Corticotropin releasing hormone

l s [27]
l w4 [27,45] l[7,12,21,41,441

| 2.4
S B AG A

Pathological examination
| 712,44

l [6,38]

- R R R Bl
Hypothalamic-pituitary- | o] L6

adrenal axis

S5 Corticosterone | =l22,41,45] | 16,10] 1 oeln3, 2] ENED
B J5iE Cortisol 1 m 11726410 41
e HUR IR R "
" N [40,42] s [27]
il -3 - AR M Thyroid-stimulating hormone ! t
Hypothalamic-pituitary- o e )
thyroid axis SRR 2R triiodothyronine, | (273240 42] 1 [40]

HURIRZE Thyroxine

5 Tk

Renal function

PERE

Sexual function

I JR & Z Blood urea nitrogen
JLEF Serum creatinine
17-5% B J5i 25 [E B 17 -hydorxycorticosteroids
S2 i Testosterone

M 5 Estradiol

T #i [27] , T [32]
T i [27] , T [32]
| oxTa01 | 132
| [29.32]

1 [29.32]




rp [ SR E AR 2016 4F 12 A5 24 %556 ] Acta Lab Anim Sci Sin, December 2016, Vol. 24 No. 6 663

FK506 455 F £k

+19)
FK506 binding protein expression f
N pAMPK ik pAMPK expression | 8]
%F‘%@Jj—; N s . [8,24]
. . GR %3k Glucocorticoid receptor expression L8
Protein expression
BDNF ik | ee0s) | De)
Brain derived neurotrophic factor expression ’
ZfiZE 35 Synaptophysin expression | oeefi3l
2 . 4% Blood glucose JiiHkJ5 Brain glycogen | #03] 1 012]
f i e R o
. H I = Triglyceride 1
Energy metabolism . )
SR FE S Total cholesterol | #1047
FARARI R B Oxidative ALY ALEE Superoxide dismutase | x e8]
metabolism system N [ Malonyldialdehyde 1 x[48)
5-# 4% Serotonin ] =51 1 oexl49] =[50
R Z B} Dopamine | =51 1ol p =)
T2 R G y , , w510 9]
FHE LMRE Norepinephrine 1 1
Central nervous system e
3,4- 2R FOR 4 3 ,4-dihydroxyphenylacetic acid 1o [49]
5-F2FLM|WE Z R 5-hydroxyindoleacetic acid | =051 1 o [49]
HY 28 3 2 T
HLpy e 250 W IR A/ FRBERR S cAMP/cGMP | B

Peripheral nervous system

e S Ex R A SRR P< 0.01;°P< 0.05); T .52 AR HRAL L&, 45 /(™ P < 0.01; P < 0.05) ;. &5 R 525

Xt B LA TE 3 25 5

Note. | ;compared with the control group, the results were decreased( ** P < 0.01;* P < 0.05); T ;compared with the control group, the results were
increased( ™ P < 0.01; * P < 0.05) ;—:compared with the control group, no significant differences.
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Development of detection methods and relationship
between miRNA and heat stress
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[ Abstract] Heat stress which leads to a state of temperature imbalance caused by long-term exposure of the body in

a thermal environment and the body could not adequately dissipate heat. With the progress of the miRNA measurement

technology, many scholars had found that heat stress can lead to a change in the miRNA. expression miRNA can bind its

target genes to inhibit the expression of its target genes. That made miRNA to play an important role in the regulation of the

body's life activities and anti-heat stress.
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FU Rui, WANG Hong, WANG Shu-jing, et al(188)
Results and analysis of the proficiency of laboratories in detec-
tion of salmonella in laboratory animals «=«+-+coereceeeeeeee
XING Jin, FENG Yu-fang, WANG Hong, et al(191)
Evaluation of the ability to detect to detect Staphylococcus aureus
in experimental animal laboratories ~— «=rrerorerrrreeeereeens
----- FENG Yu-fang ,XING Jin,FU Rui, et al(195)
Laboratory proficiency evaluation of the detection ability of malic
enzyme | and isocitrate dehydrogenase 1 in mouse kidneys
""""" WANG Hong ,WEI Jie ,YU Peng-li et al(199)
Proficiency evaluation of laboratories for the detection of ester-
ase-3 in the kidneys of laboratory mice --+-rovsereeeereeeees
""" WEI Jie, WANG Hong, GONG Wei, et al(204)
Research progress of adult animal models of growth hormone de-
ficiency and bone metabolism =+++-+ssseessrreeesueeeniiiaans
YUAN Ren-fei, DENG Wei-min, HAN Li-ping, et al(208)
A brief review on the progress of mouse models of liver cancer
-+« LI Shun, CHEN Li-xiang, PENG Xiu-hua, et al(213)
Animal selection for thin endometrium model and improved tech-

nique for its establishment

XU Chun-yan, SONG Yang, LI Kun-yin, et al(217)
No.3

Pregestational ethinyl estradiol exposure leads to glucose homeo-
stasis disruption and changes of expression of glucose-me-
tabolism-related genes in rat offsprings =«ecererererereeeens

XU Kai-xuan, LI Ning-ning, GUAN Lei-jian ,et al(221)

Genotype identification and breeding method of caveolin-1 gene

KIOCKOUL TIIGE ~++-rrerrrrrernernernsnnsnerneneneenneneeneenans
ZHOU Sheng-giang, LUO Dong, HUANG Su-feng ,et al(228)

Anti-atherosclerotic effect of a Chinese medicine, Huanglian
Jiedu Decoction, mediated by regulatory T cells — +--------
ZHOU Feng-hua, CHENG Sai-bo, ZHANG Yu et al(233)

Establishment of an orthotopic implantation model of hepatocel-
lular carcinoma in nude Iice ««-+«-r-rrererrrererneeneeneenns

TIAN Shu-hong, WANG Ri-chao, XING Gui-lan, et al(239)
Mortality of rat models of LiCl-pilocarpine-induced status epilep-

ticus can be reduced by oral rehydration salt solution
""""""" HAN Wei , JIANG Li,HE Rong et al(243)
Structural and functional differences of the reproductive system
in fertile and infertile male naked mole rats «+=-reeeeeeees
YU Chen-lin, LIN Li-fang, YUAN Zi-yan, et al(248)
Effect of chronic corticosterone administration on the learning
and memory and expression of synapse-related proteins in
mice ............................................................
SUN Xiu-ping, YANG Jiu-shan, ZHANG Nan, et al(253)
Establishment of a mouse model of limb heterotopic composite
tissue allograft transplantation «+=+++++sssseessseeserenneenn.
HUANG Jian-bing, XU Gao-jun, LIU Hao, et al(258)
Effects of tacrolimus on the expression of protein phosphatase 2A
and P-AKT in rat hepatocytes «««-=++ssssveeessneeensesennn.
NIU Yu-jian, WANG De-en, YANG Liu, et al(262)
Construction and expression of eukaryotic expression vector of
human TL-37h gene «+++s+sseesseesnransmniiiiniiiiiaiie
YAO Jing, CHENG Jiang, PEI Xue-feng, et al(268)
Differential expression of integrin av,B3 in bovine endometrial
epithelial cells before and after co-culture with bovine blas-
LOCYSLS ##esnssessnssessss s ettt
NI Qian-lin, NI He-min, PAN Xing-qian, et al(273)
Effect of Maca extract on the toxicity and immune organs in mice
YU Fa-rong, ZHANG Shi-shuang, ZHANG Zhen-nan, et al(279)
Effect of fibrinolytic system on the podocyte injury in rats with
membranous nephropathy — «+++++seessresirsnirii
LIANG Jing, ZHANG Yuan, CAO Ling, et al(283)
Isolation, phenotype identification and activation of natural killer

(NK) cells in Bama miniature pigs
ZHU Ming-hao, LU Tao-feng, NIU Yin-jie, et al(288)
Establishment of a visualized detection method of Sendai virus by
reverse transcription loop-mediated isothermal amplification
ZHOU Jie, ZHAO Li-juan,TAO Ling-yun, et al(293)
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JAEON  #+everrerrrnnernnernereneeneie et et e et ereeaeeaans
ZHAO Li-li, LU Tao-feng, ZHANG Xiao-ping, et al(299)
Preliminary observation on the interference effect of Helicobacter

hepaticus infection on the immune response in BALB/c

FENG Jie ,ZHANG Quan ,XIE Jian-yun et al(304)

Analysis of laboratory animal pathogen infection indexes in

mice

Shanghai area «--+«--seesseeseesseseenineie
FENG Li-ping, TAO Ling-yun, ZHOU Jie, et al(309)

Application prospects of naked mole rats in biomedical research

............................................. CUI Shu-fang(313)
Research progress in animal models and mechanism of depres-
S0 IEEREECRREERERRECE HAN Yuan-yuan, DAI Jie-jie (321)

Mechanism and research progress of severe diabetic vasculopathy
and related experimental animal studies =++-+ecoreeeereeeees
""" FENG Li-shuai, Ma Xu, WANG Jian-bo(327)
No. 4

Pinl expression in the skin and establishment of an inducible
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transgenic mouse model «+--ssseeeerreeenisei
XIANG Jian, CHEN Peng, ZHANG Li, et al(333)
Construction of severe combined immunodeficiency mice based

on CRSIPR/Cas9 technology ««--s+w=seeeseesmrennrinnenns
ZHAO Ya, LI Hong-wu, SHI Chang-hong et al(339)
Inhibitory effect of RNA interference of MSTN gene expression

on the downstream genes in Schizopygopsis pylzovt -++-+----
KONG Qing-Hui, CHAO Yan, XIA Ming-Zhe, et al(344)
Bioinformatic analysis of the sequences of lamins from different
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ZHANG Heng-lu ,HUANG Hui-min ,YE Zhi-xu, et al(351)
Exploration of the effect of Helg gene on stem cell pluripotency
+ WAN Cong, HUANG Ya-ping, WANG Mei, et al(358)
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YE Zhi-hao, XU Wen-hao, LIU Qing-hua, et al(364)
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JIANG Ying-di, ZENG Guo-min, SHI Ning-ning, et al(375)
Effects of 6-week voluntary wheel exercise on sex-hormones and
hypothalamic- pituitary-testicular axis in high-fat fed SD
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ZHAO Yan ,SUN Jing-quan ,XIE Min-hao ,et al(381)
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""" SUN Jing, DU Lei, CAO Hao-ran, et al(388)
Establishment of a stable rat model of middle cerebral artery oc-
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BAO Xin-jie, LI Xue-yuan, ZUO Fu-xin, et al(395)
A modified method for common carotid artery puncture in the es-
tablishment of a rat model of middle cerebral artery occlu-
sion -+ LIU Hua, LIU Yue-mei, GUAN Rui, et al(399)
Preliminary study of the inhibitory effect of selective M4 musca-
rinic receptor antagonist MT3 on form deprivation myopia in
guinea plgs ......................................................
""" LI Tao, ZHOU Xiao-dong, LI Bing, et al(403)
Comparison of the therapeutic effect of TGF-B1 gene therapy and
traditional nonsurgical treatment on the rat model of post-
partum stress urinary incontinence «:«:esseseeeseeeeeeeees
CHENG Ming-jun, CAO Yungui,DING Jing-xin, et al(408)
The role of PKCzeta-expression in the anterior cingulate cortex in
emotional response to complete Freund’ s adjuvant-induced
inflammatory pain  ++ssseeeeessseeeeessstine s
DU Jun-ying, WEN Cun, SHAO Xiao-mei, et al(414)
Effect of anti-oxidant treatment on the expression and activity of
SOD in diabetic rats
-+« ZHOU Yu, WANG Ling-li, HUANG Yang,(422)

Antioxidant effects of polysaccharide extraction from Eupolypha-

ga sinensis Walker (ESW) in vitro and in vivo «=+=++++--
""""" XIE Meng-rui, QIU Si-qi, SHEN Hong(427)
Establishment of a zebrafish model of thrombosis and the inter-

vention effect of Guanxinning tablet =~ +eeeeeeeereeeeeeeeeees
WANG Mu-lan, PAN Yong-ming, JIN Min, et al(432)
Advances in stem cell research and translational medicine

=+ GAO Shu-ping, QU Chun-hui, ZHOU Rui, et al(439)
No. 5

Identification of zebrafish shield organizer-specific genes ++--+*
""""" WAN Chuan-lu ,Yan Yi-fang ,CAO Yu et al(441)
Knockdown of tissue transglutaminase in SaOS-2 cell line inhib-
its its osteoblastic differentiation and mineralization ------
YU Hui-lei, YIN Xiao-xue, CHEN Zhong-giang, et al(448)
Comparison of the differences in glutamate-induced astrocyte
swelling between Wistar and Sprague-Dawley rats ++-+--+
""" SHI Zhong-fang, XU Li-xin, LU Yi, et al(454)
Inhibitory effect of paeoniflorin on inflammatory chemokines and
their receptor in a mouse model of asthma ----+-xoveeeeeeeee
LIU Jia-qi, ZHAO Zheng-xiao, WEI Ying, et al(460)
Puerarin alleviates HUVEC injury induced by visfatin through
up-regulating MiR-155-3p  ++sveeesreressreeenneeanniinn,
ZHOU Feng-hua, HUANG Zhi-yong, ZHANG Lei, et al(465)

Expression of skeletal muscle glucose and energy metabolism-re-
lated genes in Guangxi Bama minipigs with type 2 diabetes
MELLILLS  ++eorrrrrrrernrrnerreeenerierteeteeeeetierreeseeenns

YAN Xue-yu,JIANG Qin-yang ,WU Yan-jun et al(470)

Effect of Noggin silencing on the BMP and Wnt signaling path-

WAYS  reeeeeseeesee e
MA Yu-nan, YOU Ying, SHEN Huan-huan, et al(475)

Once-weekly subcutaneous injection of recombinant human para-
thyroid hormone (1-34) promotes the bone fracture healing

+= MA Teng ,ZHANG Weng ,GUO Qi, et al(481)

Establishment of a rat model of early diabetic retinopathy in-

in rats

duced by multiple low-dose streptozotocin injection -+++

-+ ZHU Hua LI Yan-hong, XU Yan-feng ,et al(487)

Ultrastructural observation of blood-brain barrier in the nude
mouse model of brain metastases from lung cancer -+--*
CHEN Yu-sheng, TU Xun-wei, YU Mei-e, et al(494)

Parasitic infection in a closed group of outbred Meriones meridia-
nus and results of parasite eradication — +cserereeeeeeeeees

XU Yi-mei, WANG Xin-guo, SHI Shen, et al(499)

Comparative study on the characteristics of bone metabolism in

forelimb malformation WHBE rabbits via the OPG/RANK/
RANKL System  +++eeesseeeesneeemnneemnieminiiiaeen,

LV Jian-min, CHEN Fang-ming ,CHEN Cheng(503)

Changes of the mRNA expression of "kidney yang deficiency" -

related genes and ultrastructural observation of the hypo-

thalamus in Lewis TALS  trrerererereeteciiiitiiiiiiiiiiiaines
ZHANG Li-zong, FANG Ming-sun , YANG Wei-ji , et al(511)

Drug therapy and mechanism of pain in mice with induced ade-
DOIMIYOSES *#+++##sesssssssessssess st

LI Qing, WANG Jie-yu, ZHANG Xiao-dan, et al(516)

Mutagenicity evaluation of the hydrolysate of Meretrix meretrix
Linnaeus Soft LSSUE «+++++++rrrrrrrrererraesunernreerseernenns

GAO Mei, CAO Chong, WANG Gong-xia, et al(521)
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Observation of the estrous cycle in female NOD/SCID mice ---
ZHEN Yu-hua ,SONG Yang ,GUAN Yong-ge, et al(526)
Progress in research on the roleof microRNA-424 in carcinogene-
sis and its related mechanism «««««--+-reeerrmermreereneeans
"""" LIU Ping, ZHAO Hai-ping, LUO Yu-min(529)
Research progress of immunodeficient animal models using gene
modification techniques «+++sssesesseremsnreninii
........................ XIN Ji-ge, ZENG Yang-zhi(535)
Alzheimer’s disease and PRNP mutational mouse models +-+-+-
"""""""" ZHAO Jin, CAI Zhao-wei, GUAN Feng(541)
Advances in research on germ-free pig models +-+-r-ereeeeeeeeee

""""""" DU Lei, SUN Jing, GE Liang-peng, et al(546)

No. 6

Identification of a zebrafish satl. @ mutant «=+ceceveeeeeeeeeeeees
- WAN Chuan-lu,YAN Yi-fang ,WANG Peng et al(551)
Establishment of a myocardial infarction model and the gene ex-
pression profile in peri-infarct area in Juema minipigs
TAN Wei-jiang, WANG Jing, LI Xiang, et al(558)
Tumor targeting of near-infrared fluorescence heptamethine cya-
nine dye in orthotopically transplanted gastric carcinoma in
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ZHAO Yong, ZHANG Cai-qin, ZHAO Ning-ning et al(567)
Comparison of the genetic diversity between Guangxi and Yun-
nan tree shrew populations ( Tupaia belangeri chinensis)
TANG Yan-ping, CAO Ji, YANG Xiang-di, et al(572)
Distribution and differential expression of Hba-a in mouse nor-
mal hatched blastocysts and dormant embryos before and af-
LET CTYOPIESErVALION «+« == ssteterssssnnesetetnuuuninneeetienns
LIU Di, NI He-min, GU Mei-chao, WANG Li-hong, et al(579)
Targeted suppression of Actl in the macrophages ameliorates ex-
perimental ulcerative colitis in mice induced by dextran so-
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KUAI Yi-he, WANG Li-jing, DENG Hui-jun, et al(585)
Establishment of a ICR mouse model of systemic C. albicans in-
fection induced by oral inoculation ««+-+eseeerererereeeeenes
LUO Yin-zhu, PAN Jin-chun, HE Li-fang, et al(591)
Preparation of a mouse model of methicillin-resistant Staphylo-
coccus aureus infection .......................................

DENG Shao-chang, LUO Yin-zhu, LI Hang, et al(596)

Protective effect of ginseng co-enzyme Q,, suncream on the ultra-
violet radiation-induced skin damage in mice -+ -=-+-+e----

WU Hai-you, QIU Chu-qun, LIANG Mei-ting, et al(601)

Establishment and analysis of a mouse model of Staphylococcus
aureuS‘induCed arthritis .......................................

""" YE Qiu-ying, LI Ge, LUO Yin-zhu, et al(607)

Preliminary study for integrating DPRA with h-CLAT to predict

Skin Sensitizers ................................................
------- KE Yi-hui, CHEN Yu, CHENG Shu-jun(611)

Inhibitory effect of Lycium barbarum polysaccharide on tumor

growth and metastasis in MMTV-PyMT mouse models of
DIEASE CANGEE  +++rerrrrrnereserneereruneeseeeeeierieenenenns

LI Yuan-yuan, QI Cui-ling, ZHOU Zhi-qing, et al(618)

Effect of electroacupuncture on the rat model of type 2 diabetes
mellitus combined with renal hypertension -+-«-x+evreeees
"""""" WAN Bin,SUN Li-wei ,LIU Rong ,et al(622)

Differential IGF-1 gene expression in various tissues at different
developmental stages in Tibet minipigs =c-v+ecoeeeereeeees
TIAN Yu-guang ,WANG Yu-jue ,PANG Wei et al(628)

Establishment of a rat model of cardiopulmonary resuscitation

with mechanical chest compression — cecoeeereeeeeeseeeeees

- TANG Yi, AN Qing-bao ,FU Shou-zhi, et al(632)

Establishment of a rat model of blood hypercoagulable state
caused by intravenous injection of thrombin «-:+eeereeeeees

WANG Liwen, SHEN Xiao-jie, WU Qian, et al(639)

A beagle model of type 2 diabetes mellitus induced by high fat
diet and low dose streptozotocin injection =+er=r+erereeeres

-+ HU Juan ,YANG Yang ,MI Ben-zhong ,et al(643)

A model of high fat and high iron-induced hepatic fibrosis in rats

""" HE- Hong-xing ;* CHEN -Jie ;» HUANG Fanyg ;- et uk¢ 648 )

Effects of benzene pollution on the liver and kidney function and
blood nucleotide level in rats ««-+ereeeeeeeeeermerrnemnerenns

- YU Fa-rong, YANG Bo, LI Deng-lou, et al(654)

Research progress of depression animal models with kidney-yang
deficiency induced by glucocorticoid +-+-r-vrererrerereeees

HE Shu-fen, JU Wen-zheng, HU Hao-bin, et al(659)

Development of detection methods and relationship between miR-
NA and heat Stress ««-+«-rreereseremrrierremeiemrieriieenenenn.
""" GUO Wen-jin, LIAN Shuai, LI Yue, et al(666)
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