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(1 BB RFEFHR KB M T, H% 710061,
2. B 3B K F s B AR5 P 8, B4 710061,
3 HALRAXRFEFIHSTREFZ, B AR LEL 409-3898)

HE] ARSHCM)RARAYEFARRLEZ WA, TERAREARGERAER T
B TARSORE RRA. SR EFATAR, B8 hk, AR RRAER LK
% 348 R BAGESG TR, BINREARMAIEAZ R R A RA ., L TFIERT mitES mit)sg ik

HATRH AL ZIAF SR KO). ARAE

ABER

HHMFEZ—, R, FRAEZHE. TH

AbAeA R 6y ES e %, PrvA AR ES fmfiest K A B AHAT RIS R R T e Iey, L5k,
7 K AL R 49 vA CRISPR-Cas9 A KA M a9 A B s HH AR, BAFERNT R AARZ E4TRE L f
AR ZEFARDTE, FHAAXLEBERCERAET T AR BAHR R AR . K TR
R, AXMEZEMT GM R RAER LR & FFR R ABAE AW E FAFRATRE LA .
[K8iA] A BEAH(GM); Rk, s i A M EF

[FEI9ZES] R392.33 Q95-33 [ICHFRZED] A

% % (Oryctolagus cunicul us)Je: 5 i FH (1) 5256 %))
Wz —, HF AR ING R, BA A By
BT SRR, B 2 HF A B 2T,
G e A R B iR, S — AN TR A
BINKEFEREAG B R @ T BSR4 4
I (sarcomeric protein)ZH 15 AN RAL, K S th A
TNV AR ALER R, 5 A A R
Mscse sy (i, 3. K. EANRKEZ D) ML,
KRN AEARIE, 0 HL2E 5 K5 8 BT R o 0 R A
(SPR) AL R F o Foh, FKARACUAL L LENEG
RY 0 NN, F R A L% 1075 5 (100~
150 mL/ 4 4ie) K 58 AN AL 2 BT AT S SR

H 1980 “F ke, H:FE1fi(genetically modified,
GM) Z Wyt 7 M F & Ji 30 d . 1985 4F,  # 19 F)

[Y#5 B #8] 2019-05-27

[BEE€WE] H5% AR 4:(81070250, 81270348). H%
BRI HRIH (2012BAI39B02) . kG 4 F}
F G500 T AR VR 5T H (2014FWPT-07)

[fEZE N 8% 42(1987-), -1, ByBIY b,
E-amil: xueying@xjtu.edu.cn

[EfE1EH] xR, i+, #d%. E-mail: liuenig@meail xjtu.edu.cn
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F R S BRI T e B R K ™. SR, H
F 1990 FAL, A TFG AL 4 B R K il 5 iR 2 H
AR Bl K R R AL T I JEE 10 JUL993 (hy pertrophic
cardiomyopathy, HCM)%, GM X Ha A\ P #Y
HEN B B AR,

EANEBIR BB, GM KR B3ithe
Bro PIAR RN T /DR 3) 1Y) 2K S5 5 W)
(/N EAR B AR L4 (W, RANK &)
Z (R T, AT LAE R SE5G S AL Skt
JT— L8 NSRRI, 1y BT AR R A4 B v 4%
(bioreactor) 4= 7= F T~ S 46 5% = 24 Tl (1) 20 2 1
(recombinant proteins)t®l,

T BATE GM FK A IR+ — L84k
2, AR ERR GM KRB REA TR i
7 GM KA AR ) B 2 Ak X S FH AR, DA
HRFAH GM K ARAE Ry NI A dg o ik e

1 GM R&EIEEHE

GM B fn )L N AT AN O B i HIX
P AT DA B AL 10— R dh R, G
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(transgenic). % Bk (knock-out, KO). 4 [l
A (knock-in, KI)F (& (knock-down) 54 .

19804, Gordon % F] ] DNA A 5 50 R K:
B TS B NIRRT, 1985 4F, H K
AR [P HE DRI LS P (LB K T 4R ) it
TAE R ARG (1) e B TR S ) B A s i (R
e, AT BURIAE N R0 sl Dy e, ik mr LA
NP RN (IR S e R =2 &
HEHE, 1980 FAUFI, PIAS SRS ok —
AN SRR A IR B S T TR A% K 6 7 il (hy poxanthine
phosphoribosyltransferase) 3 K 5: A\ 2]/ §UfiGT-41
Jitd(embryonic stem cell, ES 41l ff2), FiKs 4 1& 4 ES 41
Ji v SR B BE A B R KO /N RRBI . R HEAZ R T
(RNA interference, RNAI) & —F Py Yo 2 R TER AL
i, JH I XEE RNA #5190 3 mRNA BEfif B, Al
F RNAT BRI skil B PRI I/ L0, £ 5 KO
ANEZEL, A8 45 R RNAT F2 A 5L PR A A K B
BN TTRE . AR, Bl A BEIRAZ IR (zinc-finger
nucleases, ZFNS). s K11 280N 90 4% TR 1
(transcription-activator like effector nucleases, TALENS)
HTRNA A5 1R Bl A% 171 B 467 0] S H 52 (clustered
regularly interspaced short palindromic repeats,
CRISPR)/Cas9 %5 R AF B e A, I & —
KO KRB TH AL SLiEsE, FH
ZFNs. TALENs$HCA. F%lJE CRISPR/Cas9 4]
A AT KO KRB ZEATH . W,
Flisikowska SR ] ZFNs $ AR R T 2% IgM, 6t
R 2E B 1219 ] ZFNs, TALENS H AR BIRER T
4 apoClll. RAG 1 Ml RAG 2 2K, @sr 7 —A
12 CRISPR/Cas9 #4¢, [Alif ik 7 % % CD36.
LDLR, RyR2 #il apoE % 4 /M4,

1985 4, (S L5 — Wil L R K B R
By, ZEHER K R ETE N EKEEERS . 7EIT
IRETE GM FKARRS, BARE A PURIAAKPAR. Sb
YL R TG T e B A T, (HIX S8 a5 T RIE 9T B0 8 )
GM ZK G AF g B AR R TT N S50 (A, A
i BIBKIEFEREfL . HCM 45) 25 ¢ T LRk,

2 GM REWEBIFET

21 HERER%R
HO B B R K S B T VA A B A I

LN ES AN MU BERE S JEPRV RS 2K 1A oY
REAAL e e A AR B AL LA S B A e e PRI 4
ARG, IXEETTIRAETATT LAY (1 SCHR A V4 i ik (1,
XHEATIER . DNA 5L 2 G0 S 2 AR e B[R]
FARE ) Wt T .

I A S 07 VR AR e B R K e 5 R TV
HERHE RN RO FRARARL, 72 5 Z A AE T KR 2 K
O E AR R /N BRI ) 2 4%, (H AL R /NAHAL,
KRNI — A EE B A, KRk 5k
U5 DNA [F 400 AL T~ AU, e BE DR K A s A
ICREI, Ty B2 AR 2 2 AR FR . 7 %%, 4N DNA i
A AHERIR IR & N A RGNS L MR
B PAFBER R AR EEGEWR R, X RRE
Sy N ARSI o FEok, AATDO) e e PR oK e B
PEZ ., kAR (mosaic) . M HE RIAN Rk LA A
14 (ectopic expression) i = 65 (1) T fif, 520 HI1F
RS R IRATT 2, I )5 WA S DNA
B0 8 e B DR R A R (e B DR S i | A 280 7
0.5%~5%!124 A5 NG HME, A Ji b [m] B v
SPAMJE DNA T DA e BE RIS iby 2B 7= 2, B
Frdb— DIk . SRR UL, R S0 i 77 v
YRGB BRI K A J7 v B AR DAk, BT R I eleadk
] 5 W) 5 G e B DR AR I DR R Bk = R et 7T Y

“HESE N ”(sleeping beauty, SB)# T
(transposons) A& 55 —AMIE B BE W 705 HEZ ) 4 A
RUAGAT TR P31, SB % P 1B PR HAA VF 20,
wr, L A JR . ZAEER K AN,
AT LV SR AR AN R . SB % 1 I
K% S0 S 1 e s R K Sy S 14D 7 1290

br 7 Bk T7E, AT RS T R A
BEPR K G272, T S T B AR A 3 (1 e R PR 7 0
WA HRIERY K7 S TR AR I SR PR e
BALT L RS A Y . AR, (HZ, XL
B N T &g e, 7EANZBH GM K
B AR ST AT B R WAL H

2002 4%, ARG AL RS AR SRAT 5 — 2L
TLRERREBY, MU, 2 WA B ) v T
KA, HIERCRMAR, 7525 K R A AL
Hels3-38, D) I A 20 B A% B AR B e AR DA KO
“%’%[36-39]0
22 KOMKIRE

1980 FARHMI, T ESAIMs . KiFRuiT,
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AR FH I KO B e ml g . ES 4l ik
EE 3N A NP S A e A o
TEHAEARSN AT DAL FEAN 34K o M40 [ 050 220 17 DR B
FIFH o> T A2 RN 4% 5 B T DL S5 R ES
S0 — NGB G R, R —AMEA A 1) ES
M, ARJEK ES G0 MR N LA G 1 R s
WHGFE A, T LRSIk G TREh . L&
(1) ES 40 ML 1] 6204k ks T 83000 7+, B4 )5 11
DNA JUI B 4 2] F —4R149, 1987 4, KO /ME:
BHINE, NEL KRR giE. e, A
LAY ES 5L ES FEAI M O & 0y I IR, AR
M, B T/NRAKERS, Hardw s Lt ES
90T AR e AR AR e, BRIk, RIH ES 40 e dT
R T KO B IUURR T/ AR, #EE
ES 413543 KO K2 AT M. 1998 7F, F}4:
FAVR DAL 41 L A A7 AT — Pl s PR R 3K U 5 H1L
#l, P4 RNAi (RNA interference). #H RNAi £
RO & B EUR /N R AR, R A 1
P PR AR K B AL R Al & T AT (11,

WAk, —Hm . RARIRAR X1 DNA
Gt T HHBL, 7T LS AU T ES 40 i i) 52
L DRI e P B o KRR A TR I IR A o DNA
Fel, R4 “ 4y 184 J)”(molecular scissors)—
FELE N 4 B PR 2R o = 2 e 20 XUEE 7 24 (doubl e-
strand breaks, DSB), {15 (K] T B P4 71 Sk sl FH -
PRI DNA JF 5 Re A 05484« ZFNs. TALENSs
M1 CRISPR-Cas9 IF &4 1 PL b Jg Bl J e K iy oK
Wi AR B B AR 10 4u,

ZFNs tH &3 K, 1 564 3~6 1 Cys2-His2
PEFRER 1 HRDRA B DNA PRI, o5 —38 00 2 AR
SEPE A% TR P VT Fokl AL gt ft . il DNA
PR TR 2 DNAJE B Ji 5 Ak 5 el e 43 21 H
B pet AT I8 3 A% R A D)8 1376 FH D1t DNAA TR BORL
e, 80 R W] Y K ¥ 1% 2 (non homology end
joining, NHEJ)JEAT 2 R 54514 . Flisikowska 55141
THT PORER KA 1gM AR 5T 1R 2 1) ZFNs, I8
P 47 ¥ ZFN's 5 PR S By S 31 K 5 52 K5 91 )5 A%
BEHANH] T % S 1gM JE ] Y ang ZERA7ERETT
ZFNs mRNA . Z 4 i) apo-CIH PR 56
G2 RGBT, KL ZFNs S 774 KO KA
ROO7iE. T ZFNs SRR R 7 51 LA & F)
PRy 4E P B ZFNs 7R 7 F1 IR BTV H B 52 B IR

o RN TR 5 Fok | A% R Bl 1 Ak ek il 4 95
#2/E TALENS, it/ BRBIREAL 5 R i e 510 9
%% TALENS I A 5 o BE R REA R0, D) =4
DSB, 5k NHEJ ‘33U i A S bR oA, MM
HIFEH KO 84, & TALENS BoRBEA JF Fien,
Song FIETE T X B A KA RAG 2RSS 1. 2 4b
- TALENS, 3l JIRJif %4 5 TALENS mRNA,
BT RAG KO AR . CRISPR v 72 t
— LA AR ) 1 FE A A ) e e — Lo g
I1) b /7% %71 (spacer), CRISPR i i1 77 /- RNA(CRISPR-
derived RNA, crRNA)-5 CRISPR-associated protein
(CRISPR/Cas9)#H 4 & T el Ak 4k, ml ik
FERIH R & DNA P31 3E1ER . 45T CRISPR/Cas9
JE g, AR T —EH T GM 4idEm TH,
FIFH single guide RNA(sgRNA)fLE H 4MK crRNA,
5 Cas9 — e K EH 7=k DSB. #IH CRISPR/Cas9
RS, WH CE I Z R L3 (R HE IR A
RER) P T BRI 5E4R, 71 Cas9 Al gRNA JL [ F
FHF h i 345 50 DNA iR, 725 DSB. %%
NHEJ & 4140, Y ang 25045 A Z B A s R Bk 4 4>
H:[A4V /5(CD36, LDLR, RyR2, apoE), J&fli
H CRISPR/Cas9 4 it KO K 4 1) £ — 1 i DI IE

CRISPR/Cas9. ZFNs Al TALENs 7 #il1f KO 5
W AN L, {H CRISPR/Cas9 5 Kl 44
RGEIT R S, Bk 304 5 R 2 4 a5 H
T H, 1fj ZFNs A1 TALENs it 4 W 1“0, CRISPR/
Cas9 H: R4 R4t AR FE i T KO MOE siB i (U,
JE RLSAR . BEPRIFE ) 4R, (U BT R EE 4 AL
TR PR 5 R SR RCRATHAR AR . 2016 4T, Komor
SRS T —MOR R g i R L, AR
i LAAEA 2L XU DNA Wi s oL, I
SYRNA i Cas9- e i 20 - FR s we b A0 g
W T = F A AL G B, sgRNA It 5547 £
FAMICKS, Sl A A A A B SRR .
R 85 11 A ) B v I 2 B 4% 0 M A Y
(V) L e C 28 M 2 HeAF F A A8 JRIERE U, 171 DNA
STHIE— DA U TAUEE, i MG BJsck S C
FLAMAITRAE SRS G oK AR RIS A, T PRI E
Bl EEAG A6 T I Be 4] U 19 D06R, e SeAE
HAMEE E I CR R T MU AME | G B  A TR
g, HFIZHAR, R FEDASIES T —A
R R R, EEPR BRI R R B
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BN, R A ASEAUL N SHS PR L 5 AR 5 A T 1)
To X oA . s oA A RNA A 801, BT &
FIAIE - T RERE . UL 25 7 s 1 7 4

REBAR, 1938 T LR JEN) DNA FifE+H A
il CRISPR/Cas9), A ES 40 i th n] LLAZ b il
EKO. KI FAfin, HTAWES%uIt. Ll
T, FEAARRE R, HOREIXEHEAR, AL
S KO ZRBAIIRE R &, KKFERE GM X
o B TR U8

3 GM R&EALCMEMEHNH

KA A0 (A 2R SR 1) FRATT R I
1985 F IR, BT AR M GM KM e LR —
HAER N, AR AR B g, TR
WA R 1) . GM 5K 4 3 2N A A i 7E A
120
90+

60~

30+

Number of Publications

0-
P DN PPN DS Q
B NN DN NN NN DT

Year

Bl 1 FREFiR GM REMXIEXHE

oy A AL RGE(E 2). T I fai ZEA 24—
TAE GM A R N B0 SRR I Uk J o

PRI KOV KI KRB RS & 1t iy s ARG A
B2, HHT GM FKRAE Dot h N R K %
ok B BB K s A .

AU IR T NEL 30% s 1 T 00 ML 5790
(cardiovascular vascular disease, CVD), F[E CvD
AL TR B R S B KA 1.5 £, 2 fadi AR
e JE 44 B LS 28 — R T4, CVD i BLEE A2 5))
WKBEFEREAY, MRACH S n] 5 S ks e A A
Ak etst, PRk, BETTak s FEREAG . TR A0S
TR A6 97 NI CVD A HEZ R Lo
31 BEKIEFNENEKRIEREL

PP e BE DR R R SR T Jie N 2R AH S it Uk
AT 1994 4F, Fan SFUWMRIE T 5K fuid Fik A GG
(hepatic lipase, HL) 5 M il i 1)) ik ks e A4k LSk,
L FRIE NZK 15-lipoxyenase. ABCG 1. apo(a).
apoA-1. apoA-Il. apoB-100. apoC-IIl. apoE2.
apoE3. CETP. CRP. LCAT. LPL. MMP-12,
PLTP. VEGF. U-Il DL}z id ik K % apoB mRNA
i R 1 A R 110 R DR K AR B R AR 4R B T o
WA B A, TR A2 apo(a). LCAT.
LPL. MMP-12 S5 R 46 B8 B # & IR 42 11 (LDL)
B2 AR B 1) 5 I v i 1RE (W atanabe heritable
hyperlipidemic, WHHL) K75 5t K. IbAh, REEKIE
A HL Fl apoE. apo(a)#il apoB. HL F1 apoB %k X
(1) XU 2l s [R] 28 4e I [R] 6 23 apoA-1/C-1THA-IV 1] 3

450
» 400=
=
£ 350-
<
2 300-
=
£ 250+
S 200
S 150+
S
E 100+
50=
0-
o3 y S LY y y o o 3 &
P W ¢ ¢ & IR R
FIFTIT & & FH&$
& O S & & I
S & & & &R & F
¥ 3 & S N Q?-
N oF & & § S
C“ ‘G-" N & QQ & Qo
& R P & S
& & = ¢ ™ «
& -QA" £ Qo\ &
*® CH & & 5
S & & S
(@] 6\0

El 2 GM R&EFE At XHE
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ANBE PRI FE B PR RS RS & s, F FiPotix s
BEPRIAE NSRRI 2y Bk 586 A5 sk Ak 50 R 2E R R
JE 1R .

B BRI K A AL fRATT LA B PR AE R AR RN 2y
K FEREALVE O T E 0k, o T e PR
HAREEAS GM ZK A vk AAH R SCRR T 2 kAT 2k
TAHKLRIRL 28471
3.2 LBERR

FECME T TT 1, PIANIETT /N 2R 8 4913 Gl
o) 8 2 e DR R A SR 00 I 2R B A
HCM ., Ho—AWF50/NARME T 8 ILERER ([ H %
(B-myosin heavy chain, MyHC) ik 4 (1) 1 R G A Y,
RINH R 5 FIE NEMYHCHRRAS R 3% J LA [+
OB LA B FD LS £F e HE B 2500 1) i 4F
Ytk 1 LFET: . MyHC 558 R 5% S asoa) i A
KA 2545 HCM FLC ILET ik 5 i es. 50541 173
—AN N James 2548 HT /N B oo AT B MYHC AR 4 JH
T HIE T RIEWIERER I 4E 582 7R (m149v)
(L HE R K, SRR T IX PP 5842 5 HCM 56 R 14959,
S N2 S hANY ] el Y A e i (SN S vap WY1
VS A 1(cTnl-146Gly) . o-MyHC. DI G &
o (G So) 55 i H R 5K G A5 R i 90 N 28800 ik 2 8
cTnl-146Gly ¥ H P KA fF Il 7 A\ HCM A58,
0-MyHC 3L R K G LR 47 4k 5 11 SR 7 %8, GSa
BESE TR K O RN 4 g S s o1, b4k,
Brunner 5061631 i Ty ) g 18 N\ 24 1 5 AR A A
KCNQL Fll KCNH2 5 5L R ¢ f, RIS O 3 ST A
K(QT) LB ERA.,
33 HEM

Bk T CVD LI4t, GM FRIEREFAwioth b
BEENH. W, KR HIV-1 &G auR. (Hik
FRgEte, FEEHF ALK CD4 &54547 A
TR 1 HIV gp20 A, YT, AR =
AL T RIEN CD4 # R K Ay, RIKIET
CD4 5 R 5 A bk A1 U HIV -1 5 8 5 T,
T FH e HE TR R A BRI I HIV ] 47104881, gk Ak,
BT P — AR MR, kR e
ZREE I, iR T GM KRG R
SN, WO AR AN MR TR . 2 W AR YT
PR T MR A

ME 2 AT LAE H, GM FK Ak AT A= 4 B 241
FUR N MR 2, REARTER, A,

PRI Gk T DA AR S 2 S e 24
T EAEA, FREAMIPONE, KE)M
KIPPOLEL @6 F) BB R, %
G F ARSI, O R A
PEA i, L T B B AT S IR
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753 S GO JUUREZE AN IR A A 20 PR e 5555, FRA 17
Z R GM FK AP Y B 2HTh T 2 H

5 RE

GM ZKARALWE TN K AR R A
S NN i b7 = AT R (25 I & 37| P S d oY o
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[Abstract] Genetically modified (GM) rabbits have been proved to be excellent animal models for
biomedical research. GM rabbits expressing human genes have been widely used as models for cardio-
vascular disease, AIDS, and cancer research. So far, GM rabbits were almost generated by pronuclear
microinjection, which randomly leads to additive genes integrated in the rabbit genome. Compared to this
technology, genetargeting in ES cellsis more powerful tool for degpening understanding of gene function.
However, the rabbit lack stable ES cell lines. Thus, gene targeting, dependent on ES cells, is not possible
used in rabbit. Instead, RNA interference is quickly becoming a valuable experimental tool that allows
investigators to knock down the expression of specific genes, and makes it possible to create GM rabbit
models. Recently, with the advent of novel genetic technologies, such as Zinc-finger nucleases,
transcription-activator like effector nuclease, the RNA-guided CRISPR-Cas endonuclease, there have
been a significant breakthroughs in gene targeting of rabbit. Researchers have successfully created some
gene knock out rabbits using Zinc-finger nucleases, or transcription-activator like effector nuclease, or
the RNA-guided CRISPR-Cas endonuclease. Based on our study in the area of GM rabbits, in this paper,
we review the progress of GM technology in rabbits during the past years and emphasi ze their applications as
amodel in biomedicine.

[Key words] Genetically modified (GM); Rabbit; Animal model; Biomedicine
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Cloning and Analysis of Tree Shrew Mfsd2a Gene and
Detection of Its Expression in Different Tissues

WANG Wen-guang, KUANG De-xuan, LI Na, LU Cai-xia,
HAN Yuan-yuan, TONG Pin-fen, SUN Xiao-mei, DAI Jie-jie
(Center of Tree Shrew Germplasm Resources, Ingtitute of Medical Biology, the Chinese Academy
of Medical Science and Peking Union Medical College; The Key Laboratory of Yunnan
Province for Ophthalmic Research and Disease Control; Yunnan Innovation Team of
Sandardization and Application Research in Tree Shrew, Kunming 650118, China)

[Abstract] Objective To clone and sequence the major facilitator superfamily domain containing 2a
(Mfsd2a) gene of tree shrew and analyze its bioinformatics characteristics, and quantitatively detect its
expression in different tissues. Methods Total RNA was extracted from the brain and spinal cord of
tree shrews, Mfsd2a gene was amplified by RT-PCR. Bioinformatics software was used to analyze its
sequence characteristics, system evolution, phylogenetics, structure and physicochemical properties of
the encoding proteins. The expression of Mfsd2a gene in different tissues were detected by gPCR using
B-actin as an internal reference. Results  The full-length of Mfsd2a gene fragment was 1 796 bp, which
was highly consistent with the tree shrew Mfsd2a gene sequence published on NCBI. The coding
sequence was 1 464 bp, which encoded 488 amino acids. It was also homologous to the MFS trans-
porter superfamily. The tree shrew Mfsd2a protein had a distinct hydrophobic region, but no signal
peptide, and its secondary structural elements were consist of alpha helix, beta sheet, random coil and
extended strand. Twelve transmembrane structures were found by OCTOPUS analysis. Two
N-glycosylation sites were predicted by modified structure. Subcellular localization revealed that it may
be mainly distributed in cell membrane and endoplasmic reticulum. gPCR results showed that Mfsd2a
were expressed in different tissues of tree shrew, and the it was relatively high in brain and spinal cord.
Conclusion The Mfsd2a gene was successfully cloned, and a quantitative detection method for the
expression of Mfsd2a was established, which might provide theoretical and technical support for further
study of Mfsd2a gene function using tree shrew neurological disease model in the future.

[Key words] Tree shrew; Mgor facilitator superfamily domain containing 2a (Mfsd2a); Clone; Analysis;

Expression
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Preliminary Construction and Analysis of Right Ventricular
Overload Model in Newborn Rabbits

DING Lei, WANG Shou-baot, JING Hui?, LI Yao?
(1. Shanghai Children’s Medical Center, Shanghai 200127, Ching;
2. Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China)

[Abstract] Objective To construct aneonatal rabbit model of right ventricular overload for studying
the pathophysiological remodeling of right ventricle in congenital heart disease patients with right
ventricular overload. Methods Thirty neonatal rabbits were selected and randomly divided into two
groups. According to different surgical procedures, they were divided into surgery of pulmonary artery
banding (PAB) group and sham surgery group, each group with 15 rabbits. The surgical methods of the
PAB group were asfollows: horizontal thoracotomy was performed through dissecting intercostal muscles
and splitting the sternum along the intercostal space. Pulmonary artery was banded by a 6-0 silk thread.
At 14 days after surgery, the constriction of pulmonary artery was confirmed by echocardiography. The
right ventricular systolic and diastolic pressures were measured by cardiac catheterization. The histologi-
cal changes of the hearts from sham and PAB group were evaluated after Hematoxylin and Eosin staining.
Results Right ventricular overload was successfully established by constriction of the pulmonary
artery in neonatal rabbits with the survival rate 73.33% at 14 days after surgery. Relative to a sham
operation group, the peak pressure gradient across pulmonary artery constriction, right ventricular sys-
tolic and diastolic pressures, and free wall thickness were significantly increased in PAB group at 14 days
after surgery (P<0.01). Conclusion Theright ventricular overload model was successfully established
through pulmonary arterybanding in neonatal rabbits, which may be used for studying the pathophysio-
logical changes of congenital heart disease with right ventricular overload.

[Key words] Pulmonary artery banding(PAB); Neonatal Rabbit; Right ventricular remodeling
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Quantscript RT it7#. gPCR ikl £ SuperReal
PreMix Plus(SYBR Green)¥lly 1 KA AL BH A TR
AT I i MER YR A BR A W R B
PRI RIPA R () AT E 1 8491611751 Cocktail i)
B E YR A R A T MyHC-eo fiid4 i Fifg A
RHEYRHE A 7)1 4% GAPDH Fifk . Bl 44k
Wil (HRP) b ic “F-4i % — i3 [ 24 [E Proteintech 2y
Til; ECL b2 & ik &% 1 36 [ Thermo Fisher 24
Tl SERSOL & PCR 20T ABI 7500 it H 3 [
Biosystems /4 7] ; Western blotting % i Lk i, %%
i RN AZ I #3055 [H Bio-Rad 247l AL ks
S A A Lumi-Phos) 15 3 [E Thermo Fisher 24 i ; £
1% PCRY™ 1443 ) [ 7% [F Eppendorf 23 7 ; %6 4 2 ik
DR BRI 2 A0 B H A Olympus 2 ;i 5
ML T B R A D) L B8 [ Leica sl 3%
ST AR B LA Hitachi 237
1.3 Myh13 EREHR R FRIEFR

I 8 JA W4 () £ C57BLI6I /N ER(WT), 2351
AR ER . AFRE. 'BME. M. 5. . 24
14 AR T AN, DAAHRANUL. VEEL. B
WL W EVLEE 8 FOANRRALIIZEEZE, 23 AL A RNA
FEIGRF P2 IS RNA, R s e Sl ) & I
6% cDNA, A 514 Myh13-F Fit Myh13-R(5 14

FPAIILEE 1), DL Gapdh(514 0L3& 1) i 25 A,
X F gRT-PCR #6301l Myh13 mRNA 7 /)8 il %521 41
MRIEFE L. FREI S AN E Ay, R
Western blotting y2:46:l MyHC-e0 & {475/ il -2 41
R IE RO

&1 519F5

Table1l Primer sequences
JIFEEIE — 3)

IR ER S

Myh13-F CAGAACCGCCCATTCGACTC
Myh13-R CCGGTCGTCTAGGGTCTTG
Gapdh-F TGGCCTTCCGTGTTCCTAC
Gapdh-R GAGTTGCTGTTGAAGTCGCA

P1 ACTGTGGGCCATCTTAGGTGTCT
P2 AAGTGGCGTTGGGCATAGTGAT

P3 AAAGAAGCCGATATGAACAGGACA
P4 GGTAGGCGCGGCATAGTGAGATA
P5 AAGCCGATATGAACAGGACACAG
P6 ACCCCCACCCCCAGAAAT

1.4 gRNA i&it

gRNA HEEEPR B s ) OFEJ7 %1 20 bp Ji& 75
NGG# 1) PAM 7 51]; @ e F1I 714 R 4K HAT
e M, DLIBE G IR AN o R I3 (http://
crispr.mit.edu) %t gRNA, F T CRISPR/Cas9 47
Myh13 @/l . 207k, EHM 42 milfE Myhl3
(55 2 48 1 B3RS 3 4h T R UiF 0 gRNA, 7
BRI B30 K

gDNA1(1670-1692): 5-CTAGAATCAGGTTAA-
CCAAGGGG -3;

gDNA2(2317-2339): 5'-AGTAGCAGCCAG-
CATGAACTTGG-3'.
15 Myh13Eef/NREFEBLEE

/NG 3 FES IR, SRR R LRI DNA . X T
FO X/ B 5149 PL AT P2(5 19 41 W26 1) kAT
PCR¥"34, PL A1 P2 73 A T s i Beiii i . PCR
FENIE A TR M e R AL )RR BR 2 v EAT Sanger
MR LAGG e Myh13 B A58 AZ 11/ Bl o R 28 1A%
NEAE RS 106) P3 AT P4. P5 A1 P6 /) 7 34T PCR
PG FH L 1) P3 A0 T 5 DR i 4k Fr B
VR IE R 1Y, P4 &R A B R 51
P5 [ B & A0 T 5L DR i b B B 18 IE 1) 51400
P6 & b Be MU Sl 1. VAR FR: 10 pL
Tag DNA 4. 0.5 puL IEf 514, 0.5 pL [
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J1%). 1 uL DNA iz, 8 uL %2 1 /K. M4
£ 95 CHiiAME 5 min; 95 ‘CA&1E 30's, 60 CiBk
30s, 72 ‘CZEff30s, 354Mfkk; 72 C 5 min,
PCR 7=y HEAT 80 B0 1% Bt JIE B it e P vk
1.6 QRT-PCR I&iE

YEE 8 FES Y WT . Myh13* F1 Myh13" /N,
FLA Stuelsatz SEHR (1) 771270 IR AMILAL 2L, 2
AR 2 RNA, i1 cDNA, LA Gapdh A 2, )
FI5 14 Myh13-F F1 Myh13-R(5 14541 I3 1), Hdf
74 SuperReal PreMix Plus %3k, K] gRT-PCR
ORI A B R RN BRER AL Myh13 mRNA (1234
f50L. SUNAKZ IR 10 ul SuperReal PreMix. 1 pL
cDNA #iff. 0.5 uL IEM 34, 0.5 uL 54
18 uL LRI 212 T /K o & PCR MV 4 4F:
95 °Cfi4g 1 15 min; 95 ‘CAP£10's, 60 CiBk
20's, 72 C#tAfji32's, 40/MiEHK; 72 °C 10 min.
ZEHLURH 2728 T
1.7 Western blotting 3&3F

VAN 8 JH WS 11 WT . Myh13* il Myh13" /N,
A FH 5 45 B 14 1) 771) Cocktail [ RIPA 5 247 v 12
I 3L/ AR AN 8 1, I BCA &
A A R, BN B X ERESE
100 Cih/KH 7 15 min, 8 (1785028, B )H 8
I T AR RN SR A I B FEL UK (SDS-PAGE)
OYES, TR R R AT 4E R (NC)IR, % T /)41 5%
Wy ()3t P = R 3 1A 1 h, I\ —$HT(MyHC-eo it
1AB, GAPDH $ifk) 4 CHFE 4, TBST 31X,
TN HRPARIE M E P —Prasimii & 1 h, TBST Ut
3. B, & ECL BRMATIFE R B3
Ht%, Z3Ht MyHC-eo & (1 & IE S L.
1.8 Myh13aifR/N R EFETER

geit Myh13* /N B A H 1 1R 3 FloRE PR A
N ARSI AMA SR, 3BT AR R WT L Myh13+
A Myh137 /N AR 45 S 102 L 1L, it
1T # AR EAL AT, Govt AR AN [ R R il %
PETN R 2 AT A PR LA A5 A A 2=
1.9 Myh13 &gbR/)N B AR 2 S Fl I AE (L 42

ELWT. Myh13+* #i1 Myh13" 1 il & 10 J1, #f
B 10 0L, IEWKENEIE, 71 4~12 J& S Wi &
JAFR B — RN AR R, R4 T R A A T 2
8 A WG HETE WT . Myh13+ A1 Myh13" /] il 45 6 3L,
2N 12 h i, TR BRI, 2R E 30 min, &0

FE N, K A5 A% 38 HE (Sysmex) BX 3010 il i 4
(GLU). H=HK8(TG). MAHFEL(TCHO). K%
JERRE A BE(LDL-C) s 18 i 2 1 R [
(HDL-C). WA MBEILEBEEALT). KITXH %
IR ME(AST) JREZA(BUN). L (CREA).
FLIR It S (L DH) AR 4§ (CK)
110 Myh13&BR/NERERIMIL H& E 6

EHL 8 JHES 1Y WT . Myh13*- Al Myh13 /] il
% 30, FREIRAMILALZY, H PBSH UL 5 T 0 2 4L
4% % T8 H VO 1 5 24 h, RIS 4 ik JE 2
WK, — F SR A5 A R, SR AR e (00 R L)
o UL HEAT HE 30, FH A PR et ], F 24
i TS HE R AN AR AR B 22 4, FERA
CellSens Entry /4573 4 Al & i A5 58 T IR AR ULHE
)= (orbital layer) Fl1xk 2 (global layer) LA 4ERE AR AN
1.11 Myh13 &b/ R AR IMNAIE ST AR SE U 2R

TETC B 4 T H 8 R 1) WT . Myh13+- F
Myh13” /N 3 2L, FREUHRAMILA S, JerRIE
TR ECh 2.5% )% " 24 h, B ECGH 4
2k, F 0.1 mol/L IR b g8 i rfie i, 10 mg/L
B 1.5 h, S4B KA Pt % 5 1EAT
CWERE IR, TR N, A3, A
P, WORNES Rl A AR A W e (0, TE S
LT BB g
112 %itath

{4 Fi§ SPSS Statistics 17.0 &A1 HE47 Kt 7347
45 LR X2 Ko 5 (Chi-square test) 5 84 PR 25 77 220 Mt
(one-way ANOVA) AT /34T, P<0.05 4y 7% 5 H.
ECERIE -9

2 H#HR

2.1 ARHELH Myh13 B9RIEKF

5 RRN], Myh13 47 e m R IE T IR AL,
MAEARER . FFRE. B RE. BRMEAE &R A g
AAT I B Fe 1k (& 1A F1AB), 7E0H WS IVLFIE & 4%
AW IA 20 22 H i AR A 31 2% 0 (] 1C AT 1D) .
2.2 Myh13&iB&/'iR DNA. RNA FnZE R K FIEE

Myh13 f /N LR, gl B B 548 1) FO 4R/
B A6 I 241k : CGTCCCTTGACTTTAGC ——
ATGAACTTGGGAGC, 5 WT /NEFFILLx), Ml
Bk 769 bp. TR/ RUSE A S R, #E WT /)y
B, X 361 bp A B 115 R B Myh137
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200 &
& 10 FESCEF e o7& FTe &
ﬁ 100 MyHC-eo n,,, R
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150
100

1.5
1.0 T
0.5
0.0
N I
N F A IS

Myh13 mRNA I 264 & &

A: qRT-PCR £ 75 JIE#8 413N 1M 7 Myh13 mRNA [FIFAXS#RIA7KF, $LL Gapdh /£ N2, T [); B: Western blotting
R0 45 T 4 21 2RI R My HC-eo 28 1R IA 7K1 C: qRT-PCR Kl % JULIA 4128 Myh13 mRNA (141 % %3k 7K

D: Western blotting £l %)L 4123 # MyHC-eo £ [ (12145 7K1

B 1 /MR Myh13 ZEREIHLAF A FRIAKF
Figure 1 Expression of Myh13in different tissues of mice

AN, AN 270 bp (RYTER AR R A B, 7B
Myh13* /INEHR, 30T L SR A B (4571 (B 2A)
5 WT L, Myh13* /N EIRSMILH Myh13 mRNA
FiEwD, Myh13” /N EERAMILH Myh13 mRNA A
Fik (B 2B). JEH, Myh13*- /EIBSMIL,
MyHC-e0 & 435 F %, Myh13* /NEHERAMILF L
PARTIASE] MyHC-eo £ 11 3RIE (K 2C) . DL E &5
RFEW], Myh13 @l B iz 5 gl b, 7T
M a8 #r .
2.3 Myh13 @i/ R EE R R

iR, A TR TR WT L Myh13+
AT Myh13 /N AR LRI 235k 23.9%. 50.5%
F125.7%, 01 :2 1, FadmRsk i,
Y Myh13 bR A S G R T, A
SRR BIEIING KA (K 2) . AT/
MR LT 10 1, BRI mE LS (R 3).
2.4 Myh13EbR/ )RR R 2 R IE A (LA

WT. Myh13* Hl Myh13" = Fili5k B 84 /N B A4 5
AR TR, BEPE/N BRUAEEYE /S BT A4 R

TEAS [A) e R R 2 ) 22 S o e vk 2% 3 SC(18 3) o [
I, AR ARE I E] 8 J e /N B0 A IR s . i IR 55
3% AR TR AR AETE W B e (3R 4) . Bk &5 R4
7, Myh13 56 RBroes T/ S AR . o)
BE B I REALNE DhREIS B W R R
25 Myh13EERR/NRERIMNILHE E B DR BF

EREMER

B R, Myh13+ Hit Myh13 /)8 IR AR UL
RS2 P AR, T & 4 2 2SI W 2R 2
MG, I RAESIVLN SIS (K 4A). &t
$, WT. Myh13* H1 Myh137 /s BUHEAMULIE 2 LET
HERR )b (526 + 49) 4% (515 + 44) % F1(519 +
50)4%; MR ZMULER 2 LA 4R 5050 4 (348 + 29) 4%
(339 + 43) 4 A1(356 + 36)4%; HRAMILHE 2 ki #k i A
43514 (183.04 + 23.15) pm?,(187.10 + 25.76)um?
F1(179.67 £ 23.36) um?; AR AMULER J2 Ak 1 A2 40 1)
(374.34 + 38.00) um?,  (390.51 + 35.41) pm? Al
(387.91 + 34.87) un?, %= SR X (P>0.05).
TSI T, =P BRI RN SR LT 4 1 40
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o 1.5¢ .
|
WT Mym3'" _Mym3" g ——
361bp 2
2
— £ 050 .
E
=
< 0.0
N N
RO
1.5- -
1
I ' '
WT Mym3*  Mym3’" o
3 1.0-
S
s
0.5¢
3
s
0.0
& & 3
N N
RO

A: PCRY%E TN R IE 2 B: gRT-PCR KL WT. Myh13 I Myh13* /)N i HR #NUL Myh13 mRNA (#1314 7K 1, LA Gapdh
mRNA {5 2 C: Western blotting #:1l WT. Myh13+- 1 Myh137- /) iR #MUL T MyHC-eo 25 (B335 7K1 (7)o JEAR 4y
Mgt (4), LA GAPDH S A NS . S5 GERMIHLR 7 273047, *"P<0.01, " P<0.001

2 Myh13 &ikR/ R E R B EERERIMLA Myh13 BRIz KF
Figure 2 Genotype identification of Myh13 knockout mouse and the expression of Myh13 gene in extraocular muscles

x2 #FEFIRAERFENTREERBLE %3 TR IMERE/NRAYMER L
Table2 Genotypicratio in the offsprings from the self-cross Table3 Analysisof sex ratioin three genotypes of offsprings
of heterozygotes HEpe T B I B PERILL

H A 1Y S K K e R LE wT 14 12 1.17

WT 26(23.9%) 27.25(25.0%) Myh13+ 26 29 0.90
Myh13+" 55(50.5%) 54.50(50.0%) Myh13” 14 14 1.00
Myh13* 28(25.7%) 27.25(25.0%) VR S AL RN KR L2 2 K056, 45598350 P>0.05
St 109(100%) 109(100%)

VE: 2y 2 K, P>0.05

24 © WT ¢ 32r o WT A
A Mym3™”" ¢ bl A Mym3 s
B Myh13" © 8 Myma’a
& B s
g by
i 18 i 2
& 45 % ®
14 17

» 6 6 A ® 5 8 =~ 0 6 © A ® ©° & =~ O
A& 513
A WT. Myh13* FI Myh13* it /s AR it 3 B: MEME /N R T AR (b 3y, 45 LR AR 3507 293 #, P>0.05
3 =MEREBER MR AR E LR
Figure 3 Comparison of body weight among three genotypes of male and female mice
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fRoeHs, JURLF Ry RS, DU Eitsmn, 2 {Ras, Myh13 1eBons /s BUGHRANILE SR I AN &
FLARRIOAZIE R . (H5 WT /NEAHEE, Myh13+- SLESES: BT KR B L, EE 52 m LT
HRANULA AT WAL IR UEAR, Myh 13 FTTRIINSE R BB O S50, AT B2 0]/ B IR A UL D)
FIRAENR RO RIS Y 5K LR (& 4B). it BE™ 2B

R 4 ZFEFERBNER MIEE KA

Table 4 Serum biochemical analysis in three genotypes of mice

& hx WT Myh13+- Myh13"
GLU/umol » L 9.62 + 0.62 8.89 +0.73 9.28 + 0.85
TG/mmol * L' 138 +0.12 1424+ 0.16 136 +0.18
TCHO/mmol * L' 2.36 £0.16 2.52+0.20 2.31 +0.23
LDL-C/mmol * L"! 0.34 + 0.04 0.35 £+ 0.05 0.36 £ 0.06
HDL-C/mmol * L"! 3.26 +£0.10 3.34 +0.15 3.29 +0.10
ALT/U = L 60.67 +9.75 58.67 + 11.22 60.17 + 8.42
AST/U * L 189.17 + 19.71 195.17 + 21.04 193.67 + 22.04
BUN/mmol * L' 11.64 + 1.34 11.86 + 1.79 12.03 + 1.75
CREA/umol * L 22.89 + 2.64 21.57 £2.13 23.15 +2.21
LDH/U « L 485.17 + 88.53 508.50 + 123.86 521.50 + 112.87
CK/U « L 779.83 + 141.80 743.67 + 187.35 797.17 + 135.93

TE: n=6, RV ZETT 200, ZRIgita# i X, P>0.05

h13""
A: WT Myh13* Fl Myh137 /NRERAMULY) T HE B2 58 50 pme B: WT Myh13+ Kl Myh137 /N fRHRAMUL L 60
5%, Myh13* 1 Myh 13 /N SRR ZRUL A o] T8/ IR (R Sk BTHR), Myh137 /N IR AMILA & r] U P 5k G (55 Sk iR,
FrJL 1 um (F)F1 500 nm (F)

E 4 =fEFEENRER/NL HE $£afBENR

Figure 4 HE staining and electron microscopic observation for extraocular muscles from mice with three genotypes
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3 it (EFAAM T, ABFITRIL Myh13 (A

ANEMYH13 &4 F 17p13.1, 5 MYH1.
MYH2. MYH3. MYH4 fl MYH8 4. {H/Z&,
MYH13 5543 F ] — & PR A% T A MYH AP 5AN )
MYH13 (14 K2 g 64 Kb, f& HAth MYH LK) 2 %,
MYH13 H &b S 1823 A LAl MYH A 27 (145
ATBEAE FARLES . BRI, IR TR AR R4 T
B85 MYH S LA % 03 A LUA TR R 1 AN 42
HH, MYH13 S5HRAMIUE sl 2 Rk 7. il
9% 55 RE S R DG AN 1 A

AT, FEWT /N A T Myh13 7EA4
[ ZH U I RIEK, /DB Myh13 et i &
ETIRAMILF, 5IZEERIE KA P RIS
W3, LIE, Myh13 Filk/ B H 5 E Kk
AR RAR, SO T R R kR . 12
— IR, Myh13* /N R AL Myh13 54
>, Myh13 /N IR SN Myh13 ARiE ., 2
UL UL, AT A % Myh13 @B/ A7 A28 MYH13
(1 £ W% Dy fie

5 MYH 56 5 10 HEAK 2 Py itk gt 2
MYH £ /N H 51 1) 58748 5 N 203 56 DA oG, il
MYH6 I MYH7 (15848 5 N\ 28 22 Tl UL 9 AH 5K
ENZEH, MYHB HTMYHT 23 BII7E 0o 55 ILET ALy ==
AR derh KI5, MAERG A 2R Z P W i, 0L
LRAERNL LT iy 5 Myh6. Myh6 p.R403Q %
AR TN BUAE A2 12~25 J& B O AT 4EA L
JULAS S RO D e e R, @0 UL Myh6
[ T DA /I R R A 7 B (RO LB B9, T Myh6
G RARM /N W R EFEY . MYHO A SG PR
I (MYHO-related disease, MY H9-RD) & —2% [[IMYH9
GEAR T L (R P /MR IR D E, A I 58388 m] 7 | i
AR R G PPRER WV E NERE 2. 2t T2
P BESERA . MyhQ @b/ BB S s, Myho™- F4
A B AL MYHO-RD [EIR, 1T Myh9+-
N IR BEIER, Zhang %45 57 7 351 Myh9
5%7% (p.R702C. p.D1424N F1 p.E1841K)i A/ il
R RN p.D1424N F1 p.E1841K S8 A5 (K4l 171N B
HT=Fh AR (K 2 1705 GR35 H B Al /N A9 /> (1) R
R, 1M p.R702C 4li4 548 /N MBI BUE . 12
A WG TCSCHRARAE 5 MYHA3 M S SRy, A
WU 1 O Myh13 @By B AT R 504

S EUNR A RGBS, 6] /N B AR 5
Wy AR SR B, Ui Myh13 76
NRIGWIARE . A KR EEIHETHALR -2
KA HER . Altick SIS 52 50818 i LA AR
AR ML MYH13 Rk B #b . HE B (1l
gERERIR, R AR A ULET 2 Aol A B2
oty HEFIERTL . A LU InEeT . AR
FUR Myh13 i B/ BT IR AR HEAT T M4, HE 4%
R BoR, 5 WT /NARLE, Myh13+ #iT Myh13”
7N R 180 AR A JUL RS 48 i AR L 4F 4 $ e e 1 B AR
o, BOR W] R0 B AR s T R R
N, bR Myh13 Ji, /N BUIR S0 UL my 0 7 JULs
Wy KRR DRI IS . LAERIETEIS 930, 7E
56 R U8 FYL A 22 46 /N USSR 1) % UL 23
0] JLUUST I A sk AR OO . ABEIER I, 7
/NEHT, Myh13 (1 B T SR S ULONE 45 74
A, X BUR RS ARSI RE . IR Bk IS 3 5
A, AR PR

275 3T
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Preliminary Phenotypic Analysis of Myh13 Knockout M ouse

HE Yi-min, GU Ming-min
(Medical Genetics Lab, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China)

[Abstract]

Objective A preliminary phenotypic analysis of the Myh13 knockout mouse model was

performed in order to investigate the biological function of Myh13. Methods Expression of Myh13in
mice was determined by gRT-PCR and Western blotting. Validation of Myh13 knockout mouse was
analyzed by gene sequencing, gRT-PCR and Western blotting. Genotypic ratio in the offsprings from the
self-cross of heterozygotes was calculated. Changes in body weight and serum biochemistry parameters
were measured. Histopathological features of mouse extraocular muscles were displayed by H& E staining
and transmission el ectron microscopy examination. Results In mice, Myh13 is specifically expressed in
extraocular muscle. It was verified that the target gene in Myh13 knockout mouse was successfully
deleted at DNA, RNA and protein levels. Genotypic ratio of heterozygotes in the offsprings was consistent
with Mendel’s law. No significant differences existed among different genotypes in body weight or
serum biochemical anaysis. HE staining revealed no remarkable change in homozygous and heterozygous
mouse extraocular muscles compared to wild-type mouse extraocular muscles. Electron microscopy of
mouse extraocular muscles showed that fat droplets deposited in heterozygotes and homozygotes.
Sarcoplasmic reticulum dilation was also identified in homozygotes. Conclusions  Knockout of Myh13
can alter the microstructure of extraocular muscles in mice, which may affect the function of extraocular

muscles.

[Key words] Myh13; Mouse model; Extraocular muscle



Jun.2019,39(3)

SIS AN L2 Laboratory Animal and Comparative Medicine

201

doi:10.3969/j.issn.1674-5817.2019.03.005

BN R RIFE = microRNA 7& B & 2H Bl 58 14

F2 N2 355 % /) B8 B Bk 59 5 B 4K 2 S B AL )

FhEEAE KOB, B, & M, ¥ IR, KA, FahE
(FTRREAHKRES AW EER g RNF, -2 KF 830011)

[HBE] BRY AFRMBIRA KB (EMPS)4E % microRNA & E w4 40 it K M RS & 3h bk B AF AR AL,
(AS) K A thVE A AL, Fik  SPF AN ApoE™ s R, 206 R, *FHEZL 50 R, LIRS A H)
R #3AE R AR R (ASAHER!)ZE . NC-miRNA £84= miRNA-19b #74| #140, #2052 R, RAhaEE
st AS A REGA R FUATILIR, it sk mAARRT L), AW AR ARG AR K, 26
o R ik & % E G & & 2 B B3 (HDL-C). A2 B B3(TC). &% E 5 & @ 2 B 8% (LDL-C) A= b = &5
(TG); ELISA #&m) fn 8 X J2 B F PG 3R B F(TNF-0). & 2af/~% 1(IL-1). 1L-64= IL-10 ¢ &4k,
Western blot #7848 X & @ B @ fe#h &8 B T (Bcl-2). @it = e9irE % G PARP & =4
(cleaved-PARP)#= B 4m itk B B -F 48 % X & & (Bax) & X 49 Ak, 5B 56 2 & PCR#M miR-19b
FE; AR mILEAAN Emicey AT E, &R miRNA-19b 374 H 28T ) & F AS 7l A28 o
F BRI, Y AS BRI E AR LA, AR g 49 TC. TG A= LDL-C K-F 4%, HDL-C /K-F 1A
F+%; Bax. cleaved-PARPEAE X 49 B =& & KX E T, R Bd-2ATEE KL LA; ©of
FAE K JEEF IL-1. 1L-6 4= TNF-00 AK-P AR, 30 K2 B F 1L-10 89 K-F W A &5 Rl b4k d i B o
miee AT E T, 458 EMPsA8% miRNA-19b 89 4 25T ARy B4 mfeey A, Ll b

PR B T84 B B KR K &, @Rt AS a9 & R itAz,
[K$1F] A Ak (EMPs); miRNA-19b; E % 4mft; X2 B -F; sh kiR IL(AS)

[FEHZES] R562.2+1 Q95-33 [XktrEAE]) A [XE4S] 1674-5817(2019)03-0201-07

PP AL TG P BUB A SE T 3 2
JEUPRT, 1T 5 R A Ak (A S) P SRE A o Il 55 995 1
2D SUEIFRIE M EE R 311, AS 52 K3 ik
AR Bl 0 A BSE,  Rr B AE B BK 90 SCER A . JE
S A O ML A B T M B N 2, H ATVF
2 DI IR T 7k, B Ay T 2R 2 A A 25
5K ZEF e (ACE) IR, AR5 HTA R A 5,
21 B TR B 20T - L CAM - 1) LIl A5 40 MO AY Bt 237

[Y#= B #8] 2018-11-30

[(BEE£mMB] B TR AR X BRBEER I H
(3% H %% 2018D01C308)
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I N IR S FERBAIT ST o
E-mail: sunxxlan@sohu.com
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(VCAM-1), W3] vk (20 40 RSP A% 40 5 P 2 5 4
FI2 1 Bl kR P B 0, 846 1 A1 % 5 T 2 1
(LDL), %4k (1) LDL (oxLDL), 3 B e sl s e i3k
FRE 7742, 00 AS BEER I TE RIS, 76 A i H A%
20 g 2% 7] A7 0 oxL DL LA E g4 e o4k, TR
AR R 4 oxLDL T BRI REZ 40, B S&Ran
fa(de) . Ak gm . HE R4 A E AR 5 40 i
(NK) 4 B 55 G 75 40 Al 22 5 40 P 980 (1) S i L8l
FrLL, A2 20 MR T 40 ML7E AS A L] 1 B 2
YERAS B Z NIRRT . Zernecke SO FTHE H,
H1 T 20y ok DX 45852 31 i BY DN g, S B B Ok
(EMPs) [T ZAEWS , EMPs W AELE IS 1 TR 2
fis MicroRNAs(miRNAS), 7t 41 ffd 11 ke #5 =2 AF
BOERM, RS KE A T miR-19b 7K
P T B R AR T miR-19b 3 BAFAE T
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EMPs H4, EMPs /& miR-19b LML N B AR F - 80°C R AE, #H.

At 40 2 T 0 A P ) EE R AR, AR miR-19b 14 MMFEIRRFE

X AS HEJEMIEM FANE A, PRI iz g 2 2R 141 ASHZMELFRMN WG LKA

mMiR-19b 7 AS "6 A S5 WV 1) 521
1 RlERE

11 ¥z

SPF JIENE ApoE™ /N, 5 ke, 14T 15~20 g,
3206 M1, S0l 156 M, X[ 50 ML, il
A B 5 R EY R A PR A W] [ SCX K (77) 2015-
0018], fr SPF 441 1% [SY XK (#7)2018-0003]
BT 10 SE B0 SRR P #0455 2 s BRI FH 23 01 2
(1) 57 A ANt v
12 UE5RF

EzRIPA iR 7 & (ATTO,Tokyo, 1 A); ki
1Ay 253877 £ (BioChain Institute Inc., Gibbstown, NJ,
% [H); Pierce BCA Protein Assay Reagent i £ .
DAB & (i 1) & (LT A W AR A B2 wl); miR-19b
SR PR R | ) SO e spa kR (A T T RR R
B 28 ]); KA AR (AR L R B A ),
W SRR EOK O ARG A T A R A 7);
HARZE (LR R ERF AR AT), Immobilon-P
Transfer Membraniz J€ #%(Millipore Co., Bedford, MA,
EE); S ONL Bl s 2LHL ), PRA A8l
AR (3 2P G 24 R 75 bR (X (35 Bio-Tek
AT]); PCRAV(FE K EARA ).
13 HEI AS/PHRIREFNSH

S:H 4 ApoE” /IR 156 LUBHHLSY b 341, A
ASHERIZ, NC-miRNA 21 % miRNA-19b #7141,
K20 52 Mo b RAL/DN RS T IR W IR ROK I 557
SCIOAH 3ZHAT ASIERE, IR N B EX £ (1.25% i
[ BN 219 i 17), 8 Jil )i, 3 2H 43 il BEATL A 51 /) B
2 11,3000 r/min .0 10 min, K0 iz K>, B
/N FEBIBK, HE G (000 %4 E B kA 21450, il
BT e NC-miRNA 2135 85 pk 2 ) e i ik i S
miRNA 55 g AS BN §L A B M0
miRNA-19 1|21 ZH 1) it AS /I SRS i 2 i ke S5
miRNA-19b I3, 80 mg/kg, 1iX/d, ELLE
U3 do AR BRI, R IR 5R 2 2 10% 7K
G, ALY S R O K, BT R B
4% % R WP I, AT,

Jii HEAT R0 R I K, 2R D0 B, Fe N\ B 51
R AR, W, -20°CIEEIAEE R T
UKV R, AR50 60% SN BRI, AT Qe (il
B4, BARZREYE, FUKRE G HE o ey
BAEE TR AT WEE, KD H (1 B e i A
DAV BT A3 ) g Bk A, 45 s BE R i AU 43
HF S BRI 2y LEHEAT G0k LRI AT
142 o R figRKFARR HUIRER L) 25 157 (250
24 3 000 r/min 10 min), i i3/ H iE[E 5% (TC)
H=HBE(TG) % FE IR & 1IN [ BE(HDL-C) FIIK
&R S AN R (LDL-C)fabr .

143 ELISAfE XKyt R-FREAM  BCAVEN
PRI B IR S o IR S U B AT g B
JER T(TNF-00) . FH41fd/ 3 1(1IL-1). IL-6 A11L-10
KW, AR e FH A SRS W 4% L ) W B (A) M .
EzRIPA 2 X0 G 2 40 i, A 2 b 4 3 129371
Y B RRAR, e I I 7 1 Ul B AT R
{4 Fl Pierce BCA Protein Assay Reagent i 71| &5l i 4
FUTAE o 75 Laemmli £ Sh 22 il P 24 8 15, 1k
1T SDS- TN Bkt FEIK, 4% 3 Immobilon-P
Transfer Membrane it JE#% .

1.4.4 Western blot 4] /)s R 2R F A X & &
RETAA BUSEIIBKALFESE T 1~2 mL 513
xR A, HZUHUL S YRS I 400 ub B2k
15 R 2K A B S (PMSP) TS K, &
LA ALV B . 4% 30 min )5, fE4 CF
12 000 r/min .00 5 min, B B3 T BCA Rl &
FIHCBE: ION—PT(1 © 200), FEIKET 2 h; H TBST
e N ORRIR Byt 20k, &k 10 min; 14 TBS
Ye—ik, 10 min, —#iiFE 2 h,  0.01mol/L PBS
Vel 3k, WAk R (ECL)IEY R IR R E A M
FH OO I8 & o

145 856 E 2 PCRA&M miR-190 & & & 40 i,
AT EE HURAGAE 0 LSBT Tk
W, EH— B TWETHE, & TRE
A, BN 1 mL trizol [£) 1.5 mL Joii 250045, TR
STIE S RNA WP 4, KA miR-19b ¢ -7
T3 sy | ) B e s AR 6 i cDNA (R A T2 T
AR AT, BEJGLL cDNA AR AT 520 2 7
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PCR ., PCRAXE AT 37 “CL#F 15 min,
85 CIRFF5 s 4 °CaHA., WAAHI kAL AN
AP T OL,  HEE Annexin V-FITC/PI 41 ffl 4
TR & AT A
15 Hit#iE

i RomL X £ sFoR. @it Shapiro-Wilk £
KU SE T A M IEAYE . SRR E T Z 00
Fisher fi/h i & P72 ¢ Jr Bl VAT %, P<0.05 4 7%
FRAEGEE X

2 R

2.1 ASTREHVHELAF LR

W 1 B, ek IR /S BP9 R A B HE B R S
(K 1A), ASZHATNC-miRNA £/ FRMAS P iz 40 g
(HEFELEL, PR R (&) 1B C), miRNA-19b

A

FUIFILH /N S S AR R K (B D) o /1
BRI 32 B Bk BE B T B 7 0 LU LR A T 3R B, S IR
AN RS BRESI SRR BE A TG, e S AN R
) Jok B B BT e AN T 20 LU RN 43 ) k. AS B
HIZH>NC-miRNA 2H>miRNA-19b #lHIF4H (£ 1)
miRNA-19b FI il 71 41wk 2 i o0 e, (H 2 KT
R 2 5 NC-miRNA 41 (P<0.05).
2.2 IMAEHEXIEHR

el AL, ASHEAIZH. NC-miRNA 414
miRNA-19b fi51H TC. TG Al LDL-C 7K1 & T}
51, 1M HDL-C 7K~ 5 & RIS HAEAYZH AT NC-miRNA
4 LA, miRNA-19b #5140 TC. TG A1 LDL-C 7K
V- F#A%, HDL-C 7K~V T} (P<0.05)(3 2).
2.3 MEREMEREFHIRIEKTE

W 2 fion, ASHERIAL 5 A LE, 1L-1.

A SRR B: ASHELIZ]: C: NC-miRNA 41; D: miRNA-19b #7141
B 1 AR EHLFELT L (Oil-red Fa X 600)

& 1 SHE DRI KBHRERE 5 b

a1 5l PEH AL /%
bapickatl 0.00 + 0.00
ASHETIZ] 9.59 + 6.53*
NC-miRNA 41 8.96 + 3472
miRNA-19b #5141 3.21 + 2.03%
F 20.572
P 0.004

VR R AL LA, @P<0.05; 5 ASHERIAH [ #, bP<0.05;
L NC-miRNA #LL 4, ©P<0.05; n=50; %I

IL-6 AT TNF-o I7KF-Th i, i 1L-10 ZK~F £ L
W] R, NC-miRNA 20 &-F5h5 th A A [ 1122 1k
&% miRNA-19b #5720 1L-1. IL-6 Al TNF-ou 7K
LT ASHEALZH AT NC-miRNA 40, 1L-10 [f7K~F
I} & F- % 2H (P<0.05)
24 MEHRLLFIFATEF Bel-2 cleaved-PARP #A
Bax Ry FRiXKF
Wiz 4. B2 R, S50 EALLEE, NC-miRNA
ASHHIZ 1) Bax 1 cleaved-PARP ik & T i, H
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F 2 ZHH/RIMASHE X IR AR ELER mmol/L
a1 5l TC TG HDL-C LDL-C
xR 4l 0.79 + 0.16 0.09 + 0.02 0.31 +0.08 0.35+0.23
ASHIHZ 3.26 + 0.21° 0.25 + 0.06* 0.08 + 0.09 1.65 + 0.112
NC-miRNA 41 3.13 + 0.14 0.21 + 0.022 0.08 + 0.05* 1.59 + 0.272
miRNA-19b 5141 1.85 + 0.06%* 0.15 + 0.03%¢ 0.11 + 0.05% 1.21 + 0.10%*
F 15.386 12.811 16.592 10.287
P 0.002 0.011 0.006 0.004
%3 BEPNRIMFEIL-1. 1L-6. IL-10F0 TNF-o B £ LbER g/L
a4l IL-1 IL-6 IL-10 TNF-o
xf R AL 2351+ 501 4523 + 7.36 25.64 + 5.33 32.29 +5.39
ASHRIZ] 34,06 + 3.58° 92,57 + 31972 16.86 + 1.29° 63.01 + 15.65*
NC-miRNA 41 33.56 + 4.59° 89.26 + 21.072 17.34 + 153 60.91 + 7.61°
miRNA-19b #1741 24.85 + 6.21> 53.29 + 17.15%° 24.94 + 4,72 3451 + 6.47™
F 13.671 17.592 13.675 20.362
P 0.002 0.005 0.008 0.000

Bd-2 FRIAKF T (P<0.05). HHEAIZHFI NC-miRNA
HAHLE, miRNA-19b 7120 (1) 4 4 f i T ) 8
Bax fil cleaved-PARP XA /K VT, Bcl-2 [HKik
Y/ o 8

% 4 Z4H/)VFR BCL-2. cleaved-PARP #1 Bax I B#EX &

25 miRNA-19b BYRiX

k5 ME 3 pir, SxAbi, ASHA
ZH(2.71 £ 0.02)F1 NC-miRNA #H(2.43 + 0.02)d It
miRNA-19b [1) 2 13 IA B 2 34 1 (P<0.05); 5 ASHL
BRI FTNC-miRNA AL, miRNA-19b il 41
(1.52 £ 0.01) & HKIL 2 T % (P<0.05).

k8

41 BCL-2  cleavedPARP  Bax 5 Z4/VE miRNA-19b ik 2 ik
X AL 121+003 135+005 1.04+001 TR RNA19 N ELL
ASHEILA] 0.67 £0.02¢ 247 +005 339+ 0.01° XA 1.02 + 0.03
NC-miRNA 41 064 +0.022 253+004 327+ 001 ASHKLHY] 271 + 0,02
miRNA-19b  1.05+ 0.0l 1.91 + 0.04% 216 + 0.02%* NC-miRNA 4] 243+ 0,02

AL miRNA-19b #6741 1.52 + 0.01%
F 12585 13.226 26.910 F 15.353
P 0.013 0.009 0.000 p 0.002

aylsHitl ASHIHZ]  NC-miRNAZL miRNA-19 o ASHIHAL NC-miRNA 41 MiRNA-19b

E B HIPAIEAN
. — — -2

eSEENe G RS wemmmwe Ol
S S S S oo PARP
e ke o SRR |
| ———

. — — |}
2 Western blot #1|4%4H BCL-2. cleaved-PARP 1 Bax
EA=E3t

Ikl
— . R — i RNA-19b

& 3 Western blot #1440 miRNA-19b &Ri&

26 SAEMMEEATERNER

R LG, ASHIRIAL, NC-miRNA 41 4%
miRNA-1903 5 FIZHL 41 L T34 T i (P<0.05); 5
AS BRI Rl NC-miRNA 41 L, miRNA-19b $i%]
40 ML TR K 3 R AR (P<0.05) (3% 6 FITE] 4).
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% 6 HLAEREMRAT A T RGN SR L

it

a1 I T - %
xR 41 441+018 " \ \ ]
ASELAL 716+ 0.73° FE AS HEREH, G BRI S SR IR 104 40 B 23 R
- B b L1 Ys 2 £l e A
NC-m|RNA éﬂ 629i024a }jig$l'|'l,f/tﬂfﬂ1)‘m~’ @}ﬁéﬂiﬂﬂT\ ﬁ{’tT\ ;I:.
miRNA-19b #6714 5.01 + 0.11% YIS PERR A PIARE 53T, IX 8851 nl LAY fy
F 12.889 AN 5 Joy B RAEAT ASIRAZ (1A S . AS T2 — Tl
P 0.008 P, TR EMAGET R TR, AS
xof HE 4L ASKEARIAL NC-miRNA 41 miRNA-19b 4l 771 41
10t o a2 R ] a2 R ] a2 R ] a2
10° 4 10° 10°4 10°
:i; 107 Zim: ::';”_‘m2 z':"_“‘fm
10" 4 : 10" 4 10! 10’
o 03 a3 a3 a3
moﬁﬂ_{-,l S ] 10° A . 532% 107 Jasan oty 109% 10° ]87.3% 3% 9.40%
10° 10! 10? 10’ 10 10° 10 ullz 1:1'3 10 |'u1 ullz 10° 10 10° ' 10 '1'0: 10° ‘10
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Annexin-V FITC Annexin-V FITC

B 4 4RGN = E B AR TR

(197 2L AR BEAL A E0 8 MR AR 25 0L 1Bk S 1l 5
i 40 A R 2815 S R 1 IR HE T AS TR A,
FREAE ASHIA W B E 2R H i 2o AfTkn, H
AT IT 5 B ey — BB SCHE 4 R T Y AT AS 172
RIVERT, WiL-1. IL- 6. TNF-o F1IFN-Y %
SR AL R 4 B A 102, Qamar ZEISBITE I R ST
HORII, TL-1 FERUHIA ST 02 1 2 0 7 Th A R,
7R IL-LE P 4697 ASI H AR, JEREW M 2 Pt
DA [y 7 RO T R ML, 40X e 40 B PR 111
TR LA A2 T REXS BT VAT AS HAA B L.

AREITEN, ] miRNA-19b BE% 5 1 5 ik
BN RN MR, SRR T AS 1 I il A R 1
T, vk AS BEER AT LE ] . 5 A S A RIS,
Souilhol ZEMHFFT[RIFEL B, miRNA-19b 5 AS K
Ji B A A PE, miRNA-19b 30 20 il f5 5 A
TC. TG #LDL-C/K¥-F#(%, HDL-C/KFIIHTI
s ] DAREI /N SR A TR miRNA-19b 1] BAZZ
fit AS. WEFTEEFE ], miRNA-190 fE % kb 7k
FEAN BT, M ORI AR AR AN TR S
FriZ4i B . miRNA-19b 2305, 18 4 Mo 1=
(k5 % 25 11 Bax 1 cleaved-PARP (1) £ ik & F [%, [
FF LA 0061 40 B ) T (A DG B 1 Bel-2 (1 3RIA
F Tl Naugler Z5U8RF 57 R B, IL-6 & 2tk 2 0E
(RSB I, TR A A hn i), 1L-6 2 th B

A0 AT T 40 P A R B 07 ) R e I B A, DA
5 P8 SN RN 4, A5 1 i UL A0 AR 4 23 b
1L-6 SR W) 28 RE BRI 07, BRI Ay 3 b 4 M BT 7 A
IXFhGH M2 (1 22 3 R4 BR T, IL-17% AR L 28 RE 4
FO PR 709, Tz o EVER Y . Canakinumab 2501
PN RS 1L-1B 55 B BT AR 20 I R e 45 R
SR, IL-L/E SR OIUREZE ., XU AS 455505
M7 3. TNF-o & —NE R R AR T, &
PAE B0 MR 22 5 R GE 0 RAEFNL R 16 2 3
V119200 TNF-o A A 1) G e o 15 Thge, i
I T S IR BURAE A, 75 40 RN TR SO, B 8
7 40 52 I 0 iR i RE A A2, AR i K TNF-o
5 2ERIS M SORER O, XTI S AL
AR, PRI T S A0 P BRL 7 PR 88 100 76 A4 T
XPLRIATT AS HA T EIIRIT R L. ABFIigs R
HE ] miIRNA-19 £ EUIL-1. 1L-6 F1 TNF-o 7K
PR, 1L-20 M7K-F- T, R W miRNA-19b
AL R R T, AR EEHLR N TRIE,
2 AS/NRBIKI A AL (0 RRE R VY. . Sun 5522
Iy, 5 miRNA-19b 7] 1 0 40 i (1 189 5 4
T2, MIAIEl AS iR JEUERE . miRNA-19b ok
[T ARAET ML AERAMd, SHUAZ R
AR B FEAE ¢ mIRNAS & — R IEIER) . K
h 19~25 ME R ARG RNA , 7540 fa ) (1 4
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[Abstract] Objective To study the mechanism of microRNA related to circulating endothelial
particulates (EMPs) on atherosclerosis (AS) induced by inflammatory response of macrophages.
Methods There were 206 male ApoE’ mice of SPF grade and 50 control groups. The experimental
group was randomly divided into three groups: AS model (AS) group, NC-miRNA group and miRNA-19b
inhibitor group with 52 in each group, using oil red staining of atherosclerotic lesions in the histology
were observed, calculated plaque arearatio, and detect the serum cholesterol (TC), triglyceride (TG),
high-density lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C) biochemi-
cal index expression level of TNF alpha ELISA to detect vascular inflammation factors, IL-1, the change
of IL-6 and IL-10, bcl-2, cleaved-PARP and Bax expression were detected by Western blot, mir-19b
expression was detected by real-time quantitative PCR, and the apoptosis rate of macrophages was
detected by flow cytometry. Results  Micrornas-19b inhibitor group can decrease due to the increase
in the thickness of the blood vessels of AS, reduce atherosclerotic plaque area percentage, the blood lipid
level of TC, TG and LDL-C in the lower, HDL-C level has increased, promoting apoptosis related
proteins Bax, cleaved - PARP expression decreased, and resistance to apoptosis related proteins
increased the expression of Bcl-2 and proinflammatory factor in vascular IL-1, IL-6 and TNF-o level
will be significantly lower, anti-inflammatory factor of IL-10 level ishigher, At the sametime, the apoptosis
rate of endovascular macrophages decreased. Conclusion  The presence of circulating endothelial
microcore-related mirna-19b can reduce the apoptosis of macrophages, and promote the devel opment of
peripheral inflammation by up-regulating pro-inflammatory factors, thus promoting the development of AS.
[Key words] Cyclic endothelia particles(EMPs); Micrornas-19b;Macrophages; Inflammat-ory factors;
Atherosclerosisi (AS)
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Comparative Analysis of Rabbit Carotid Atherosclerosis Models
Established by Collar And Air-drying M ethod

WANG Cong, CHEN Xiao-xue, YANG Shao-ling, WANG Feng-ling, FAN Lin-yan, HE Qian-gian
(Shanghai Fengxian Central Hospital Affiliated to AnHui University
of Science and Technology, Shanghai 201400, China)

[Abstract] Objective To compare the effect of air-drying and collar method on establishment of
carotid atherosclerotic plague in rabbits. Methods Rabbits were randomly divided into two groups. an
air-drying group and a collar group with 10 subjects each. After operations, they were fed with fat-rich
diet. The plasma levels of total cholesterol (TC), triglyceride (TG) and low density lipoprotein (LDL)
were measured by ELISA in the Oth, 4th, 8th week, and the carotid artery was scanned by ultrasound in
the 4th, 8th, 12th week. All rabbits were sacrificed at the end of experiment time. The morphology of the
plaques was observed after HE staining. Results  With high fat diet, the injured carotid of both groups
were thickened and attached by strongly echoed plagues. HE staining showed a large number of foam
cells, and al of these phenomenon showed earlier and more serious in the silicone collar group when
compared with the air-drying group. Conclusion Carotid artery silicone collar method is safer and
more effective than air-drying way in leading to the formation of atheromatous plaque.

[Key words] Rabbit; Anima models; Atherosclerosis plaque; Collar; Air-drying



Jun.2019,39(3)

SIS AN L2 Laboratory Animal and Comparative Medicine

213

doi:10.3969/j.issn.1674-5817.2019.03.007

B6-Co /)™ i AR B BY 41 44k 2 BRI IS 7E
BT RIBREALEWHR

® L KIBIRZ A F) 2 AR 2, BRSS!
(1. 8 K F AR E F AR PT, il 226001,
2. BB RFAFEMNZBATEERE, did 226001)

[HBE] BRY %37 B6-Cos [ A BfARES )& R AT ALK, 53k & . B4R+ %57 B6-Co
D RAE A F S A C57BL/GXB6) IR B s AF 4 4 i, CCK8 k4] B6-Co. B6 )~ R AR A% 4T 4 4m e
#3878 K-F, Annexin V-FITC i) B6-Co. B6 /s SRS AR 4F 4 am it A T 7K-F-, Transwell #4&
M B6-Co. B6 ) RIRI Tttt A4a . R mI3zFt B6-Co. B6 /) AR AR AT 4
mft,, B6-Co s RIRIE AR AT 4 4m it 0h 38 78 4% /) Ao it 4% 68 W 2 KT B6 /) K,(P<0.01), B6-Co s
FARBS R AT 4 dm ety A KB E 5T B6 /) R(P<0.01). Z5iE B6-Co /s RARES s AT 4 tm L el

3G 7h A

. BATRFEEMSEASE B6 D RAMEE £ 7.

[X52i7] B6-Co /) &; s AT 4 tmien; safa3g7h; mfie A min it 4%

[(FE4ES] Q95-33 [XHFFrERE] A [XE4S] 1674-5817(2019)03-0213-07

MRS A ORI BRI A o AT AT 7] B3 B R I
REGENG AU A0E 8 FIR IS 5 P 2 Re
BEEAS 1995 A%, #R T 52 Ml BRL A 11 1E % AL BE DD RE, DA
BUR LY IRERIMER, & JIRER ) 24 DRI
DhBe i 2 T BURIG & Fhoge e, WifBige . 4
R, BTSS0S BUXLEIR I M R =
Y, Bk HREAR. IMEEZ R RE,
WFITIX LRI ZON D DI BE W, DR IR &
Dsgme . A AR R AR, H A B 0 B ) A
HRIRAWE T o

e I K 22 S B4 0B A CB7BLIBY(B6) TS 5t
i 2/ LB 5 E EEAL gL AR 1 C57BL/6J-cor-
neal opacity (B6-Co) 787z 75/ i, L5 [E A AITE 519

[Yz%= B #A] 2018-12-13
[BE£mB] L4 8RR (Y BK2010279); {1704
WFFCERMIAIE TR (4R KY CX17-1909)
[MEEEIN] 5t H(1991-), L, WL, BhBESEaeIm, #F5¢J7m: A
PRI . E-mail: 15051277939@163.com
[BIS1EE] HE UAE(1956-), 55, -1, 208, WI5ET7 ) S5 3
WE LN, NSNS,
E-mail: shaoyx@ntu.edu.cn

WEFTI H A2 IR IS TT 75 (eye open at birth, EOB)Z%
YRR N BROAE L, BIAE A i IR B P 5 AN 4.
1% B6 /N B IAE U 1R 16.5~18.5 d I 52 Jl ML 16 fil
G, HAERIRE S, B4 12~14 d IR . 0
B6-Co 548 22/ B 7 4 4 HH JVR JiEa 2R BRI 56 B HIR Sz
RE, HARITECREE2 A, B R Rl
EOB £ ME, Wu SN 5K, B6-Co /s iR
F T WA Hh /2 T A2 B e, AR AR &)
UM IR UE YR 16.5~18.5 d K g se IR IG AL &, F3
T EOB MY, F7 S 1 IR D15 7% B6-Co /M il
HR B #7300 BG40 B, R I T B 0 8 3 R
TE A T B R5AiT, DI T EOB R A, (HHRHG 4
U 5y — 2R 3= TG M AT AR A e, %R
0 K1 7E B6-Co /) FRHR G T A4 i b A (] A2 4 5 52 0
We 2 ASSIZEGAULIE I 15 7 1E 3 B6 /) UM B6-Co /) Fil bk
2 i R S AN W R 5 e 8 T N 1 4
IR RE AT LT, ANk fee] 1 4 R MR B
B AL SR s, tn] o ASisifk
PERR IS 00« A B0 (1) B2 W . TR AR T B2
L8 4 i



214 S A S L P 2% Laboratory Animal and Comparative Medicine

Jun.2019,39(3)

1 #R57%

11 WY

SPF#{ B6. B6-Co /Ml 111 pg il K 2= S50 8
DOFRIL[SCXK (F5) 2014-0001]; 135 7E SPF 2% )it b))
YW, ENIEEQRL+ 1) C, HXEEGBS £ 5%,
B HER B AIOK, BB A N 0] 12 h/A2 h, @
HHE H ., HOBH[SY XK (77)2015-0016] . B6 /it
5 Be MfEtE/NR L 11 2 el xS, 3L 10 %; B6-Co
PR/ L5 B6 1Y B6 M 5 B6-Co MEPE /) il LA
102 Weflfexs, H10%. BH R 8 Mz ik
AN RBER . WA HRESId Sy 0.5 d.
12 FEMNSFERRF

CO, 4 ks 75471 H 3 [ Thermo 24 7] {8 & AH
2 B A E LeicaAnl; HIEER. AU
0.25% e &5 11 -EDTA FIAF /3% 0.25% i 2R 11 i
¥ty B 3 [ Gibco 23wl G4 1175 A1 DMEM H&fili 5
FEHEI I H 25 FH Hyclone 4 71]; CCK8 ik 7 & A
Annexin V-FITC 4 JL i TAS IR G B 3
RADFA L] Vimentin —Hi)l 5 JEE Abcam 247
13 FH#&
131 DRBRB RS fmiety o B3R BULER
18.5d M RF R,  SIME L F AL FE I ONAAR T 2 75%
(1) LRE R IR 5 min 1 R4 T 242 USRS, HL
t iR BL(B6-Co /N Bl i A W FLHR B8 ISR A, T
iy EOB RAVNR, FAHRIZE ), FET-HCF /MR
MRS ZH 2R, BY JJ8YHE; hn 2 mL kg, T 37 CIH
1€ 5 min; 100 H ML 3E, PBS ik, 2.0, 77 B,
SEARFRHEERYUE, T37°C. AFI$5% CO,
R IR R IR, A s ARA s e, A 1 0 2 £6 4K
132 RIREERA fmineg S QRS
o5 AR, HUER 23 40 B T 15 3 fr B kAT 40 e Jr %
I, FRAN K 2GR, WERE IR, PBSHR
VEAIML 2 X 3 min, FRIIAJBUR 735k 4% 2 R H
W [ 5 20 min, PBS#2VE4RML 3 ¥k X 3 min; A1
/3 #70.5% Triton X-100 ifii% 20 min, PBSHyt4M
Jifd 3% X 3 min; AAF14> %1 3%H,0, =ik 15 min, PBS
BRVEAN I 3 Yk X 3 min; 5%BSA 1 [41 0.5 h; il il—Hi
(1:100), 4 CHFEE®A, PBSIEVLELMM 3 kX
3 min; W% #Hi(1 : 200), 37 °C /¥ 30 min, PBS
RUEA L 3 X 3 min; A BRI (DAB) ) 2
(0, i FROEEEE 10 min, 2iKVE4 00, K

g% 2 mine  Sl7KEEVEA L 4 7R X 5 min; #IK
NEFU 50 70% S 2 min, AAFL %1 90%
LEEVET 2 min. /K L2 min, - H ZE RS
5min. ~HZX5min, #[#.

133 /) SUIRES AR AT 4 038 FA KT a4 HOK
B A M, JREE T A0S O IR, AR A, 4
MR R R 2 X 10YmL o A 1 40 Rk v
IR IRIRA AN 96 £LB, FFALIIA 100 uL; ¥
BT A0 BB BB RT IR0 TR B IR, A
A R UM RS FR A I 40 e, BRAH e 61 52 FLEEY
i, SEH A 3. 9% 1d. 2d. 3d A4 d.
5d Jri CCK8 i 4H Mty 775 AN [ s i) 20 Kok i 4
LN 10 uL CCK8 ¥, Higifadhaimi g4 2 h,
TERGEARAX 450 nm Ab W& 75 L WO B (A)(E -
134 ) RARBS AT 4 A T K- o4 m] HUL)
KA, #T 6L, fraifik 24 80%
IF, R 6 FLAR A AL IR IR R A 2 A B L
F PBS PRS0 p i, YLV I & 250
O 100 uL A% EDTA [EREE, 41k 4~5 min,
T T DL A0 AR [ B N O R 5T A R R A
1, WRATHOR s WA ML A 2 BB LA
1200 r/min, £5.00 5 min; /O8] 25 BIE W, I R
PBSVLE, B, EH 2K, LB EER, &5
LN 100 pb Z2rbil, TR, Rk
TP AV TP A5 5 ul, R 34N R4,
SRR PL, SRR AV KA AA,
PN Pl AV K2 5 uL; 5 2H 40 o 2 flie
A7, EIR R B RV 20 min; &0 400 ul 220
W, EIt 400 Han e g, BNV DA B
G B 1 B 08 T 40 R RTAS T G B Dk T A T4
MAHAMMW I NS, EE IR,

135 ) RIRBE AR 4 ARt AL AL A e ST
¥k M H 4% 6.5 mm. L4458 um ) Transwell /)= ;
0.25% JEEHEPIF A TR 5 A A T 4 3 46, L DMEM
ST R A E RO A A o 25 1 42 5 X 10%/mL; i
100 pL 40 e B 4 Transwell %, A 500 pl
DMEM H537 55 (7 5% i 4 1.35) 42 Transwell T3,
T CO, 7756 mh 1557 24 h; BUH Transwell /N2, W
JRREFREE, PBSIETE 3K, MR /4 4% 2
FH S P 2 20 ming 37 ik, PBS#ERUE
10 min; BN 45 a0 = iR 4 {7 10 min; PBSHEE
2 Ik, &k 5 min; FIGIEAT 4 25 /3 BRI AN,



Jun.2019,39(3)

SIS AN L2 Laboratory Animal and Comparative Medicine 215

T FHL S ML IR ER, DL R SR G T
14 SirHih

FTA SEs TR A R STATA V 10.0 4e it
SR AT PR, N GraphPad Prism 5 4t ity
WrR AT SR . Bl R X+ s, X
FHWEXS t K056, P<0.05 W ZESH S L.

2 HR

2.1 NRERBE R AFUEMBRRI LTS

15 B A 22 AT R8¢, B6-Co. B6 /iR
6 I 4 M A T B TE W 2 2 e (1 1), difIs 2 oA
BRIL, BRZATHmEhg, BHRAE—, 40
UMK, RINEFEBCEATREHS, 56 et
Y 40 P RFAE
22 IREREE R THMARIETE

FSCET 4 40 F ) o 7 B 1A T B 11 (Vimentin),
DAT SH 3 o 92 2H 2P 2 Yo (0 56 e BT 4 85 1) 40 P
HAl[E . B6-Co. B6 /)t HR S 20 2Bk AL T 431
2 L 100% 15 B2 24 41 f e ik B 11 Vimentin ] 2),
Vimentin F£IA& T Moo B 2 A3 (0, AR A% R
WA, MBRERIE, 50 A0 Bkt . Ak

B B 95 ) B6-Co. B6 /N RUSET 440, H%
ES A NGRS
2.3 CCK-8 &Ml /) R AR B i 4T 44 2 B 58 R
B6-Co 04T i 4l fu7c 595 1 d. 2 d. 3 d.
4 dF1 5 d ) 4 fu s hE K 1 (A450 {H) 2 #{K T B6 41
(P<0.01)(£ 1). XFE W] B6-Co /) FUHR G T 441 iy
WU B e ) A R
2.4  Annexin V-FITC JE#N /) 5R AR BG B T 4E 40 pl
BE T RE
MR AT B6 41, B6-Co 41 k4T 44
MO g oA B, DAA b G PR AR SR 1 1 9 1 40 Mg
DUA NS BRARR LA T 40 B, A4 4 B r o L g
HHIET-R (K 3), 5 B6 4 W eF 44 A Lk,
B6-Co 21 1) FL {1 Lb i i 2. %% _E T (P<0.01), iX
Ui B6-Co /)™ R S 21 4E 41 i 5 5 1 T
2.5 Transwell #i/)5R BRBE B £ 4 4l BT #2 68 11
JH i Transwell 3T 52560kl & B6-Co. B6 1k
YT R RE S, AR (8 4) o, B6-Co4l
(] 2T 4E 40 M AF Transwell /N R 5555 24 h ),
LTIk /N 3 20 e 50 S I T B6 41(P<0.01),
mi%% B6-Co /)™ el IR 6 1l £F 44 4 il 3% e ) =2 3

R %=

A. C: B6 /NRIRIG T 4EA L, B D: B6-Co /) UK 2 4 41
1 B6-Co. B6/|\FRERER Y £ 4 BT S W B2
Figure 1 Morphology of eyelid fibroblastsin B6-Co and B6 mice



A L5 LR Laboratory Animal and Comparative Medicine Jun.2019,39(3)
A. C: B6/)RHRIG I LT4EAN M, B D: B6-Co /I BRI J £ 4 41
B 2 B6-Co. B6/NFRERES L LTHEMAAIEE
Figure 2 Identification of eyelid fibroblastsin B6-Co and B6 mice
% 1 B6-Co. B6/J\GRARES B £ 4E 4R MG 5E BE 1 A&
Table 1 Detection of proliferation ability of eyelid fibroblastsin B6-Co and B6 mice
41 1d 2d 3d 4d 5d
B6 0.749 + 0.038 1.476 + 0.043 1.962 + 0.087 2.039 + 0.068 2.302 + 0.116
B6-Co 0.408 + 0.150™ 0.751 £ 0.035™ 0.909 + 0.057" 1.068 + 0.078™ 1.531 + 0.100™
T 5 B6 ALK AT 4EAN L LE 4, *P<0.01
3 itie I e G AL, S0 MRS S, Bk )
(8 TS R UG Bl o 2T 4 40 2 B IR LR
S RN A 5RO N SRAE A L 1 HIR 5 0 W02 r e R AR B, B A AR R AT 4

B ORHRIG A H SR PTG RO A R ik Tl
PURAAE SR R BB, L R yRig T A it
FFAEATIR B IAD A 50, A TR, A
U, BRI FHLE— 2B R T LD IRRE
WETEH IR ORE . AR A 1A R R Y
1 B6-Co /M, FEMMAARE M, LTRG-S
R, SO R AR IR S A, AR R S
RAFMER, IFIE D KR A IRk, R PR
JeE R R 5 N SR A TR Ik 1) 9 B A Je 1 R AR AR ABL
FEWFTUN A BRI RGPS, BRI TIRES
KB LW Ky T RAELE R L S s

JIET A A B G5 2 A ) S A P A 02,

BE B RT3 KRR B 1, 6 AR B2 JER () 2h g
HAAEZAE M . BUAh, 2T 240 M 3b 6 A R F2 2
(o4 3 Pt . SRIEA AL SUERB 118 A K AR
FHTEST. iy 0 16 54 40 M 110 F B2 AR BRI RE 2 —
SR B L ATRRE . A0 P R R SR A A
Ko KA. BIHDL AL IR . ASRBETTR
W], B6-Co /™ il IIHR IS s 2T 4E A0 o 19 51 58 ) e . 3%
T B6 /M, JE i % TR R /) B 2B I ARG AN
REMI G I E R K2 —. 5 Curtain 250145 ) 5H (1)
HET AR M5/ IR IS R B 5 DR IR G il 5 2R
(1 45 R A — o

A TR dE R IR, AR AR AT



Jun.2019,39(3)

S EY) 5 LA PS4 Laboratory Animal and Comparative Medicine 217

&3 B6
&3 B6-Co

ATAR%

21 B HA
A: B6 I TN, B: B6-CoFT-HixNE; C: AL B
it il AR LLA, P<0.01
[ 3 B6-Co. B6 /)M AREG AT 4 20RE I T #E 11 B4
Figure 3 Detection of apoptosisof eydlid fibroblastsin
B6-Co and B6 mice

TR TR, M E AR LR LA A (155
St o A P T A 2 A ) S BR AN (R B
90 H PO s EAE IO, FEAE AR . A AR
FE UM AN RER TR RIEEEEM, HidE
TS S ENUA R B RIS — RS 8. AEASE
1, B6-Co /) BUIR G 2T 24 40 1 1) S 3030 T el L
B6 /AR BT

A0 TR AR AN IR A T, AL T AR M AE B 2
IR o BB B 2 L) ST (K 6 B I 7 A (M RS 2
21 BT D A0 P Sk 3 O AL TRVHE 3BT IR B Y 45T
20 o A R AR e AE N 2 EIASR R . AT RS
IEFAMIEEATIREZ —, EHAREFREKKEN
AR, ERRKRE. D EE. R RNE
A B AR PR AR I, BT AT LA T
B6-Co/IM il 55 B6 /) U MR 5 b 2T 4 4 3T B8 | ) 1 22
5, RIL B6-Co /) B IIHR G 1 2T 4E 40 LT H% e )k
RFMT B6 /N, 1T AE S Z 2™ EFLAG .

IR AN E /A

e
'a"a"s' s "
e e

v

B6

B6-Co

A: B6 475 Transwell /N3 (AR 4E40 i ; B: B6-Co 2H 771 Transwell /N8 (1 ) £ 4E 40 i ;

C: A. BIgitK, 5 B6-Co 4%, " P<0.01

[& 4 B6-Co. B6 I\ AREG A AT UE LRI ¥ B¢ 1 ARG
Figure 4 Detection of migratory ability of eyelid fibroblastsin B6-Co and B6 mice



218 SR A LR L% Laboratory Animal and Comparative Medicine

Jun.2019,39(3)

SR S5 R, B6-Co /) il HR G 2T 24 4 i
RIETEA B B6 /N BUIREG W 2T 4 40 fu e A7 1) i 2
ot (EE S AT RS R0 A w25 1 B, B TR
# LTF. g3 42K, B6-Co /)l H AR BT HR S P & AN
A5 FC IR 5 7 300 1) MRS, i 2T ¢4 4 i 1 48
PTIKV ST BT MBS — 5 (ORI, HHELR
WRREE M B6-Co /) LRI 2T 4 4 4 4 1
o IER M TR NI FRR AT

275 3k

[1] LeeA, KaramichosD, Onochie OE, et a. Hypoxiamodulates
the development of a corneal stromal matrix model[J]. Exp
Eye Res, 2018, 170:127-137.

[2] BREAL. T A B AT SR e 2E ). SAREE R, 2002,
2(3): 6-8.

[3] HESAT, 54, BEAEX, &, A A IR AR P/ B A
TCRAIL A E L[] T K540 SRR,
2006, 29(2):99-102.

[4] FHKIE. ZJr s WA SR AL HR IS T s/ FRURE 28 AR T4
2 ) SEABSLIRIWFFU[D]. #M): # K2, 2018.

[5] TaoH, OnoK, KuroseH, et a. Exogenous FGF10 can rescue
an eye-open at birth phenotype of Fgf10-null mice by acti-
vating activin and TGFapha-EGFR signaling[J]. Dev Growth
Differ, 2006, 48(5):339-346.

[6] AUk, XA, #HE, S5, MBI/ B Ak 1k 4 A
Map3k1 ve k&L P H1 53 8T [ ). shibe =1l i, 2011, 32(4):
1-5.

[71 WuULC, LiuC,Jang MR, et al. Defective eyelid leading edge
cell migrationin C57BL/6-corneal opacity micewith an“eye
open at birth” phenotype[J]. Genet Mal Res, 2016, 15(3).
doi: 10.4238/gmr.15036741.

[8] FHPRHE, KR, 25, 45, B6-ColyB6/IN LRI M T ik
A0 M ) JE ARG I 15 75 A LB RRESE[ ). WAL AL R,
2013, 52(2):393-397.

[9] Cressey A, Jacobs DS, Remington C, et al. Improvement of
chronic corneal opacity in ocular surface disease with pros-
thetic replacement of the ocular surface ecosystem (PROSE)
treatment[J]. Am J Ophth Case Rep, 2018, 10:108-113.

[10] Bozkurt B, Yildirim MS, Okka M, et a. GAPO syndrome:
Four new patients with congenital glaucoma and myelinated
retinal nerve fiber[J]. Am JMed Genet A, 2013, 161A(4):
829-834.

[11] Chen VM, Shelke R, Nystrom A, et d. Collagen VI deficient
mice show morphologic and histologic corneal changes that
phenotypically mimic human dystrophic epidermolysis
bullosa of the eye[J]. Exp Eye Res, 2018, 175:133-141.

[12] Binelli A, Magni S, LaPortaC, et al. Cellular pathways
affected by carbon nanopowder-benzo(al pha)pyrene com-
plex in human skin fibroblasts identified by proteomics.I[J].
Ecotox Environ Safe, 2018, 160:144-153.

[13] Sano K, Someya T, HaraK, et a. Effect of traditiond plants
in Sri Lanka on skin fibroblast cell number[J]. Data Brief,
2018, 19:611-615.

[14] Curtain M, Heffner CS, Maddox DM, et d. A novel alele of
Alx4 results in reduced Fgf10 expression and failure of
eyelid fusion in mice[J]. Mamm Genome, 2015, 26(3-4):173-
180.

[15] Lee CC, Hsieh TS. Wuho/WDR4 deficiency inhibits cell
proliferation and induces gpoptosisviaDNA damagein mouse
embryonic fibroblastgJ]. Cell Signal, 2018, 47:16-26.

[16] LiuY,Geng YH, YangH, et a. Extracellular ATPdrivesbreast
cancer cell migration and metastasis via S100A4 production
by cancer cells and fibroblastJ]. Cancer lett, 2018, 430:1-
10.



Jun.2019,39(3) SEG A 5 L P2 Laboratory Animal and Comparative Medicine 219

Experimental Study on Proliferation, Apoptosis and Migration
of Eyelid Fibroblastsin B6-Co Mice

JNG Jint, ZHANG Hai-jun*?, DU Li-li2, J Gui-qing?, SHAO Yi-xiang!
(1. Research Institute of Comparative Medicine of Nantong University, Nantong 226001, China;
2. Jiangsu Key Laboratory of Neuroregeneration of Nantong University, Nantong 226001, China)

[Abstract] Objective To explore the mechanism of eyelid incomplete closure at birth in C57BL/6J-
corneal opacity (B6-Co) mice. Methods The eyelid fibroblasts of B6 and B6-Co mice were isolated,
cultured and identified. CCK8 method was used to detect the proliferation of eydlid fibroblastsin B6 and
B6-Co mice. Apoptosis of eyelid fibrablasts in B6 and B6-Co mice was detected by Annexin V-FITC.
Transwell was used to detect the migration ability of eyelid fibroblasts in B6 and B6-Co mice.
Results Theeyelid fibroblasts of B6 and B6-Co mice were successfully cultured. The proliferation and
migration of eyelid fibroblasts from B6-Co mice were significantly lower than those of B6
mice(P<0.01). The apoptosis of eyelid fibroblasts in B6-Co mice was significantly higher
than that of B6 mice (P<0.01). Conclusion  The proliferative capacity, apoptosis level and
migration ability of eyelid fibroblasts in B6-Co mice were significantly different from those of B6 mice.
[Key words] B6-Co mouse; Fibroblast; Cdll proliferation; Cell apoptosis; Cell migration
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Development of a Method for Deter mination of Cytotoxicity Activity
of Mouse Splenic Lymphocytes on Human HepG2 Cells

CHEN Li-Ling, ZHONG You-Bao, LIU Xuan, CHEN Lai, YUAN Ke-Wang, HUANG Li-Ting, L1 Shan-Shan
(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[Abstract] Objective To develop amethod for evaluation of the cytotoxicity activity of mice splenic
lymphocytes to human HepG2 cells based on flow cytometry(FCM), in addition to ensure the efficiency
of evaluation of the cytotoxicity activity of mice splenic lymphocytes to human HepG2 cells in the
process of establishing an animal model of human tumor xenotransplantation, which can preserve the
biological characteristics of human tumors, meanwhile, has relatively normal immune function.
Methods Human HepG2 cells were labeled with CFSE (carboxyfluorescein diacetate, succinimidyl
ester) and treated with anhydrous ethanol to mimic the cytotoxic effect of cytotoxic killer cells, then
determined by FCM after propidium iodide(Pl) staining, based on which the concentrations of CFSE and
Pl and time for treatment were optimized. The lymphocytes were isolated from spleen of mice as effector
cells and human HepG2 cells were target cells. A procedure was devel oped based on the optimization of
conditions including the action time and ratio between effector and target cells. Results The cellswere
divided into CFSE*PI-, CFSE*PI*, CFSEPI* and CFSEPI- groups by CFSE/PI staining, and the survival
and killed cells were well distinguished. The concentration of CFSE was 2.5umol/mL, the optimal action
time between effector and target cells was 12 h, and the effector to target cell ratios of 10 : 1 was
adopted. Conclusions A method for evaluation of the killing activity of mice splenic lymphocytes to
human HepG2 cells based on FCM was successfully developed, which provided a reference for
evaluating the killing effect of animal splenic lymphocytes on xenogeneic cells.

[Key words] Mouse; Spleniclymphocytes, Human HepG2 Cells; Carboxyfluorescein diacetate succinimidyl

ester(CFSE); Propidium iodide(Pl); Flow cytometry(FCM); Cytotoxicity activity
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Bocharov G, Luzyanina T, Cupovic J, et a. Asymmetry of
cell divisonin CFSE-Based lymphocyte proliferation andysis
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An Modified Eight-arm Maze Experiment Method in Behavioral Resear ch

LIU Bo'?, WANG Yang?, LI Zhi-jie*?
(1. Medical Research Center, Shengjing Hospital of China Medical University, Shenyang 110004, China;
2. Liaoning Key Laboratory of Research and Application of Animal Models
for Environmental and Metabolic Diseases, Shenyang 110004, China;
3. Department of Colorectal Surgery, Liaoning Cancer Hospital and Institute, Shenyang 110042, China)

[Abstract] Objective To identify asimple and effective experimental method for eight-arm maze
study. Methods Twenty adult male SD rats were divided into a traditional method group (control
group) and a modified electric heating pad method group (test group) (n=10). The bait was only placed
at the end of feeding arm in control group. The test group had the same conditions as control group
except that the heating pad was placed at the end of the non-predator arm as a punishment tool. Recorded
and compared the moving distance, time, speed and the entrance times of rat in the arms via software.
Results Compared with the control group, the test group rats shortened the movement distance and
explored time significantly, and reduced the errors times into the wrong arm significantly as well.
Conclusion Compared with the traditional method, the modified electric heating pad method can
evaluate the spatial memory learning ability of rats after 7-days-training more accurately and effectively,
which can be used as an effective experimental method.

[Key words] Eight-arm maze; Spatial learning and memory; Behavior; Animal experiment
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EE] BRY FUA AR - 8O0 A X @ 0L (AO-FCM)#m) 18] 3K —fie(MPD). % — iz (PPD) 49
DR MmO MAZ R A%, 3 AO-FCM #4% A sh e 77 ik, 4534 FCM btk St R R &
PR P R R 69T AT, F3E AR F & A 25.0 mg/kg. 12.5 mg/kg. 6.25 mg/kg #= 3.12 mg/kg
49 MPD Z PPD st/ Rt AT4L 22, KA FCM A/ BB 88 F 69° % J4x tm o iidn 5 1% 4 RAbeAd
Meg s RATIE, SR XA B M MAZNE S R amipi gAML eiE %, Bt
MEHEEREGE MG Z, ERIFOEHKXE. FCM 544 M N PTF 60 A R 2 RAT
8948 XM (r =0.956, P<0.01). £5it FCM EARILM. 4F7M. Sk, TREAE % DA
FARCH S RA T BB M MAZ A R AR, PN LR T M.

[KFER) »V oA - AR AL (AO-FCM); #AZ X3 B 3 am fefAz % ; 18] 3K — e (MPD);

xR —Je (PPD); 3 % T4 Atk &b R oA

[(FEIDES] Q95-33 [NHkirE] A [XEHS] 1674-5817(2019)03-0231-05

W (Micronucleus) By P A, JEERKAE
P2 1) — Tl S A, R G (0 A M AR T ) ST 4
b i) — R R I Ao )N B 0 A 0 L Rl IR
I (Micronucleus test) & — P BE A5 K& 20 il 1)
BRI Tk —, RS ST, &
5, PRI T V2 R, (AR (R ok o ot S\ 5
B BB TSI, JriAl . FERT, Y2 IR
FMEZE 0, 1B Giemsa Y (s b 2, F
AT (ORI AR HE ST AR D 3, 5% 2B 45
A1 TR Ui B/ BN O N o RS SN ()7 VS
o W I E A S 2 A U 45
BTz N A, A2 A R SCHRET, R B

[UY#5 B #7] 2019-01-07

[(BE€WB] | &4 T REMITI H (No.2017CZ04)

(fEH RN BRBLE, &, mg TR, §F7007m: kb, &
i S LU A B 1
E-mail: clover0815@foxmail.com

[BEIER] 28, B, Mg TARI 7 8 A, W7 i etk
i BTV . E-mail: 78649403@qg.com

T 20 Ho ZE MY W B (acridine orange, AO) ¥t 4e(h, K
FH O 20 40 X (Flow cytometer, FCM) A&
T8 20 M 5 A% (1) W8 22 4 41 40 i (mi cronucl eated
polychromatic erythrocytes) Al &t M1 B #2140 i
(micronucleated normochromatic erythrocytes), i
o 54558 Giemsa N T e i Bk il V2 (Giemsa A\ Toi%)
LL#z, @32 AO-FCM A g% AE:, it FCM
A M it D ARk S50 5 A8 P ARG I w1 I D

1 #RIERE

1.1 KN4

SPF 2 MM KM /R 50 B, 4R 20~25 g,
1 Ll 2R 48 5F T B SR B0 B ) B A R o v R
[SCXK () 2014-0007] . Tl 7% T A 54 bt b 4355 )
Y[ SY XK (#)2014-0137] . 5286 /N RS 2 &bk
JbEHLY A, 45 M. SRR BT (e
W55 4 R 098, Bk, #eEs.
1.2 RFN S5

[) 25 & (MPD) . X 2K~ Jf&% (PPD) B4 [ i
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P TG (e A FR 2 ], Hedh PPD #iA%: 100 of il
4l >99%, it : H1829001, MPD Hi#%: 100 o/ K,
2/%>99.0%, fit'5: J1815296. AWMLl (CP) Fl
(AO 0y B Eip I A=W RIHEA R A vl ; TritonX-100
Jb) 53 E Sigma A, M-Il e B 3£ Gibco 2
Ti]; 0.9% FAL B (NS) W B th R L& 257 IR A
vl F AR A P A S A 2l

CytoFLEX FCM Ji H 3& [E Beckman A 7i]; Axio
Lab A1 Wil F 4 [ 4% i) 23 vi); KDC-1044 G
RER LI B 2B R ARG A R A
G
1.3 3Bl

WL T BRI RN (SDS) 3 mg + 0.05 mol/L,
pH 6.8 Sorensen's 2 99 mL + J& % 1 mL.

WRIEA: Triton X-1000.05mL + 1.0 mol/L HCl 40 mL
+ NaCl 0.4385 g, Ml7K#% 50.0 mL.

B 0.1 mol/L FPAE IR K 37 mL + 0.2 mol/L
Na:HPO. % 63 mL + NaCl 0.877 g + EDTA-Na
0.034 g + 1 mg/mL AO 0.6 mL.

14 i

SZARYFEH AL 25.0 mg/kg. 12.5 mg/kg-
6.25 mg/kg Al 3.12 mg/kg 71l &M i 5 MPD 5§
PPD. PHMOG FEZHIE v 5 40 mglkg 1) CP, BH
XIS T RS AR K (NS) o VES Y
10 mL/kg, 24 h i BAIRIRE ()57 S 24T 50 2 IR .
1.5 AO-FCM 3%

TARKRGEE 6 h JGAbFe/N e, 20 @A,
FHE S 45 W HL 400 mL /D A= i R a it i, 2
MUEIRET, A B A . BX 2.5 mL [T
BT, TR IR SN 414 0 100 mL
MAEE, [ 5 min, 1 250 r/min &5 min,
2 B3E, 40 piE EFNEE T 100 mL 0.06 mol/L .
pH 7.2 ] Sorensen's ZZ L . I A 5V B 7L
EHRTE T O CUKMIE 2 h, MBI FFKE,
BOA 200 mL % A 5 800 mL W B, JRA), H
Tk BB S (% 30 min. 1 250 r/min .0 5 min,
2 B3, Ay iiE R E T 2.5 mL 0.06 mol/L .
pH 7.2 Sorensen's 2z, HI FCM ZEAT I 5E

FCM [ EZE2H: i B f1(0°) Ul 6 (FSC),
] i1 £ (90° ) KU 6 (SSC) . DNA #8%(FL1, ZR(%,
525 nm), ZIfEEE ARG RNA 986(L4, 2011,
675 nm), ZIEWE HLME. KA EEHIAE 1 500

+ 500 MM/ Fb . BEASFEACK AR 200 000 />4 il
AT 5081 FIFH FCM A4 84 CytExpert 2.2 11173
(X Ihfi, 2P k%40 2 (Nucleated cells, NC), 4% PCE.
MNPCE. I 40 (NCE). MNNCE %173k 44
X, VHEEHENE 2 Y4 40 % 22 (FENMPCE) . i i
FEALT 0 % R (FMNNCE). PCE/NCE.

1.6 Giemsa AL%

XSGR Giemsa B (LT T 18 1 ekt e
IR 4 1B HE 20 & LA 1000 r/min 5.0 5 min,
2 biE, Ayl EPNRAT 40 mL g, H
15 mL il AN B B, e, HRER 2 15 min,
LL pH 6.8 Sorensen's 22 B 5 4 10% (1)
Giemsa %Ly, Hih N4 40 min, FAaliifK
Uk, THH 0.004 % FrERRIEVEER A, B B 4l
K, e, HMORE R FAATE R, B
&N 0ic % 1000 4~ PCE, it%{ MNPCE,
WH fMNPCE , MU T2r %K. A4 200 4
PCE i T ILI%) NCE %, % PCE/NCE.

17 FithA&E

SR DL X+ s Kok, K SPSS 22.0 it
BAFAT GV 00T, I IISEREAR AR S HOR 5 b
AT AT, X PRI L AT A S50 T, P<0.05
hERA G

2 HR

21 AO-FCM &)\ & 88 fMNPCE.fMNNCE.

PCE/NCE

F FCM Hij & 1 U Yt (Forward angle scatter,
FSC) #11 DNA %¢5%(DNA fluorescence, FL1) /F—.
YE B, TT DA R B0 AR A X 4k B AN
NC(P1). PCE(P2). MNPCE(P3). NCE(P4).
MNNCE(P5). NC 5414117y $HiE 4, PCE 5 NCE
I FABE A EHE, PCES MNPCE. NCE 5 MNNCE
(157 XA 2 2y S EH . 5 R4 LL A,
CP B MAZAMEE T, MNPCE A&
MNNCE [X 335 [ 41 g 2 & W] S 39000, i BH P 2
() MNPCE A MNNCE JJT 7T X 358 A WL HH 52 19 48 B A
CP b 5 M) 4 Lb 4, fMNPCE. fMNNCE
T BEMZ 5 (P<0.01). MPD Al PPD %71 &
) MNPCE Jz MNNCE [X 55 (1 41 fitd 2 1 W 2 34 1,
T L4 25 8 A VR BE T IR e i, A A& - )
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W2 (KB 1). H MPD Al PPD %71 &[] fMNPCE.
fMNNCE 5 [ PEx) 40 Le i 2 3% 71+ (P<0.01) .
PCE/NCE>1.0, 7% MPD Al PPD KX/l
51 4F F (PCE/NCE>1.0) (% 1).
2.2 Giemsa A% #) iR & & M NPCE.fMNNCE
M /- Giemsa 4 ()7, 2 0.004 % Frig R
THPEERD, TEBilss FW%E, PCE NKIE(, NCE
TR B B I B ST, MN R BT B
B, L% Es, 2RO ER0, B

I-‘I,:J:H:; L3 Ak

¥ iE 4, PCES NCEf W RMBIOER, 4
T#ih. MPD Fl PPD %7 & fMNPCEE.
fMNNCE W WA T, S50IMH A LRA W
F 7 5 (P<0.01), PCE/NCE>1.0, Z75x MPD Al
PPD A} /N B 8 A # I E H (3 2)

23 AO-FCM £5 Giemsa A £/ BB
¥x2E REY ELAS
T LI R 7V T FMNPCE, 616 7 AO-FCM
Fik e Giemsa N T3 B7r MPD. PPD 5% /M

= 1 FH AO-FCM %M/ R B854 fMNPCE. fTMNNCE. PCE/NCE

2 FE/mgekgt PCE/%  MNPCE/% NCE/% MNNCE/% fMNPCE/%  fMNNCE/%  PCE/NCE
S 1k % - 68.41 + 2.05 0.24 + 0.03 31.30 = 1.97 0.04 + 001 347+ 039 141+0.32 220+ 020
cpP 40 60.26 + 4.69 2.01 + 0.24 37.76 + 4.76 0.13 + 0.03 32.46 + 4.41" 3.38 + 0.96" 1.68 + 0.32
MPD 312 64.96 + 2.19 051+ 0.08 34.08 + 267 0.04 + 002 7.79+ 234" 116+ 036 244+ 0.25
6.25 65.26 + 3.39 1.36 & 0.08 33.10 + 351 0.08 = 0.02 20.38 + 1.16" 2.32 + 041" 203 %+ 0.31
125 66.57 + 2.80 1.84 & 0.37 31.56 + 3.18 0.08 = 0.01 26.83 + 4.22" 2.60 + 0.22" 219 + 0.35
25.0 65.34 +3.37 236 + 0.30 31.92 +3.52 0.11 & 0.03 34.82 + 3.39" 349 + 1.00" 214 + 0.32
PPD 312 70.67 +2.18 0.61 + 0.64 28.09 + 3.60 0.08 + 0.02 863+ 1.31" 2.84 + 0.44" 246 + 0.19
6.25 68.98 + 359 123+ 0.15 29.54 + 3.60 0.09 &+ 0.02 17.56 + 3.35" 3.04 £ 0.62" 241 + 042
125 64.56 + 522 1.35+ 0.24 33.87 + 543 0.11 + 0.03 20.46 + 219" 3.27 + 066" 2.01 + 0.54
25.0 65.04 + 424 2.09 + 011 32.84 + 411 013 + 0.02 31.13 + 325" 3.94 + 0.85" 2.07 + 0.40

VR S BT R4 L, " P<0.01

DNAFITCA

C-1. C-2. C-3. C-4: /3il# < 3.12. 6.25. 12.5. 25.0 mg/kg fIHZR _J%;

D-1. D-2. D-3. D-4: /33RoR 3.12. 6.25. 12.5. 25.0 mg/kg (IR )%
A: [HHEXTR(NS); B: BIHXT FE(CP 40 mg/kg); P1: NC; P2: PCE; P3: MNPCE; P4NCE; P5: MNNCE
B 1 /DMREVEMAREE FCM ANE AMSHE
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% 2 F Giemsa A TiE#/\iR 8988 fMNPCE, PCE/NCE
Z W) i /mg « kgt PCE//  MNPCE/ 4~ NCE/ A MNNCE/ 4> fMNPCE/%o PCE/NCE *
[HEREFapi - 5000 10 5000 1 2,00+ 0.71 1.76 + 0.19
CP 40 5000 144 5000 4 28.80 + 3.19" 1.04 + 0.05
MPD 312 5000 28 5000 1 5.60 + 1.14" 439 *+ 6.15
6.25 5000 89 5000 1 17.80 + 2.49" 158 + 0.15
125 5000 127 5000 2 25.40 + 2,51 1.21 + 017
25.0 5000 160 5000 3 32.00 + 2.55" 1.09 + 0.05
PPD 312 5000 34 5000 0 6.80 + 1.30" 1.65 + 0.12
6.25 5000 79 5000 0 15.80 + 2.68" 1.62 + 0.10
125 5000 95 5000 1 19.00 + 255" 1.48 + 0.10
25.0 5000 141 5000 2 28.20 + 3.11" 1.15 + 0.07
W SRR R LA, *P<0.01; A tH45 200 4~ PCE BT IL NCE M2 Lk; n=5

HENE 2 Y21 A Motz 2 0 T, 45 R —3. AO-FCM
VER I 45 g v T Giemsa A TR 45 5%, HZ
SPSS 22 .0 /3 # o, A A A RAFRAH G,
FHKZ A r =0.956, P<0.0111,

3 Wie
EN SRR AL il ke INITES

Bl HorH H % MPD 1 PPD 46 A= 2k — s
1) 4G F 10121, [ B 23 DA IR — Bl U 4 i 19
b FCM R A 5638, a4 M RTE
FZAREE (PR 5 A T K2 EED . BN MUk
H, HC @ 7 KR ADRMEEERE 2 e
HOARAZ (K] FCM A 7 v A6 76 DL SRR IE
MWL B, B AO 4e(n, RAHBEOL FCM £
T /N BE g 2 e a0 M %, I ik ik
A it JEURH )5 A 2 1 0 1B I A B R PR TR T
AeMk. 22 AOe(, PCE 7% RNA # 4L HihE 40 (%,
7 DNA 140 P % S ik g G i st 4 4, 15 NCE A
“ DNA AT RNA, A, Fril s A
o M b, TRIH FLIGEZR(MYOE, F75 DNA)
B FL4 (ZL(0%¢0%, $R78 RNA)IX 4)r PCE 5 NCE.
ARSI ORI, FLA ANEEE PCE 5 NCE X 40 JF, 1M
FLL MU AEAR a7 e FL-AT X 3, (H FLLASREAE 5
R IET A0 L5 AN TR TR A0 DX R e, AR S )
FL1 454 FSC (R4 i /), W RE4E 40 fa ke A4
X445 7H: NC. PCE. MNPCE. NCE.
MNNCE. ASCE2h R FCM 7EAI fMNPCE
(1) [ B A A FMNINCE, A FCM A 1 11190 A
BT 0L MNNCE X381 40 5 5, B 7 T)

WAEAFBEME N, BARE- RNLR.
fMNNCE & 5t 1] BEAF 4 M A% 40 35 10 AR ) 2 4R
brZ—We? AEHAEAFA Jn i — B IR AT

A K AO-FCM 346 I H 14 /) B 1
fMNPCE Fi =T Giemsa 42 (0 A\ T 58 S8k i {Y
WL AT IR RIS s QORT BES2 N 2040 B ™= 2F T %o
ARG, 1S R, @] Be & A BUR
K1) PCE # 1% Ak 5 k% 1f) PCE, 113 BUBBA 1)
HIL; @1 R Giemsa A T2 2714k 1 000/~ PCE,
FEARBEDMA S B A, TEEIMEL R . B
SR A AO-FCM Kl A 7E A B BH P T e, (H 3K
0 B AAS WU 1 40 KR LT 5 AN A 2 (Al
e, Giemsa A T.iE— )2 74 1000 % 2000 4>
PCE, iUl B ARAT I 40 fu B i B, 0 e 248
& R AR . Giemsa N TikH, SE
B0 N DA Sl Al v 5 A P S s TR 4 (140 5 PCE S
NCE. MNPCE A1 MNNCE, #i$ I PCE &K (7,
NCE 25400, MN 2240(0, {H)E Giemsa H&
PRI AR SRR RO, RS MN X510, i
H PCE 5 NCE 4ii ffd -z [1] 3554 B 2 171X 3 L BR
AU TATAME LK PR 58 A X S5 TR AN R () S A
S EAN[R] TR S5 38 2 (0] G — B P AR AE,  IX L
DRI 35 #1125 52 e 45 SR (1) 40 1

gr bRk, ARSI R AO-FCM A3k
WOZR AR R T EACN T B, F TRl
% Y21 41 Mo o (AT

e

(1] & WEA), RF-F. PSR — s Tk
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Detection of Micronucleus Rate of Mouse Bone Marrow Cells Induced
by M-phenylenediamine and P-phenylenediamine with
Acriding Organe- Flow Cytometry

CHEN Xiu-juan, JANG Yi, LI-Min, LI-Peining, SUN-Xia, CHEN Zi-ling, Qiu Zhi-feng, HUANG Yu-feng
(Guangzhou Quality Supervision and Testing I nstitute, Guangzhou 511447, China)

[Abstract] Objective To detect the micronucleus rate of m-phenylenediamine and p-phenylenedi-
aminein mouse bone marrow cells using the single-laser flow cytometry, and an automated experimental
method for rapid detection of micronucleus rate in the laboratory was established to investigate the
mutation detection of flow cytometry in cosmetic raw materials. Methods Mice were treated with
m-phenylenediamine and p-phenylenediamine at doses of 25.0mg/kg. 12.5mg/kg. 6.25mg/kg.
3.12 mg/kg respectively. Flow cytometry was used to detect the polychromatic erythrocyte micronucleusin
mouse bone marrow compared with the results of traditional microscopy. Results The number of
Micronucleated polychromatic erythrocytes in the test group was increased correspondingly, and the
micronucleus rate was increased with the concentration, showing a good dose-effect relationship. Flow
cytometry showed a good correlation with the micronucleus rate obtained by conventional microscopy
(r = 0.956, P<0.01). Conclusions Flow cytometric analysis is objectivity, specificity and high
efficiency. It can replace the traditional microscope to detect the incidence of cosmetic raw materials on
the micronucleus of mouse bone marrow cells and evaluate its mutagenicity.

[Key words] Flow cytometry; Micronucleus test; Frequency of micronucleated; M-phenylenediamine;

P-phenylenediamine;mutagenicity; Cosmetic raw materias

[17) 08T, e, VMG, S5, Uit i SO /s B g 2
2L AN 2T A I B[ ). e Bk, 2015, 29(2):
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—BIRBRBEE L SIETT

FRINY, FHHR? XUFS, AIPMs, JhEES T E i3
(1. Ei&GE K FRLE A MF R, £if 201203,
2. LB RGREMERR, Lif 201299,
3. ¥ AR _ LB MARPT, Lif 201203)

HBE] REAMREY, —RROBRAAMER, BoERER. QiEAEiFn. Kt

BRF I iEAY, RAMINGERELERME, AlaER

BRANAE . BB, REAFPEIE,

HMIRE BT, FHREw AT, SREA, S BRALEASW T &, TAEALHTHME
B RARINREETH #EF 0 MmEE, ARk EH BT E,

[E42iF] ME &, RN, EFRIE57; BARL I

[FE4ES] Q95-33 [XHFFrERE] A [XELS] 1674-5817(2019)03-0236-03

W B AR W RS R BN IR I s
PR — Pl pam . R A EEn, i
Wi A 2 DA A 22 S K, W R IR W S 1) A 4
KU AV, g, AR TME, B
T, MK, KRR, B ERNERIRE,
PR B LI B, B ZL PR, T R BUE
BIRAER . XghR =, FREFRAR, W
FIALB TN B RARRZA . FLRAL FLRA
mERLS BRI EBNELE. EBKEN, W
AKITHGRTT, xSRBS TE. TARREWE
B 6T T-BG MSAET RE HoW ¢ )£
BB I, BSAE T s A 5
A, AdEH TR sy, o
TARESHORE P W . iR BERNIIES,
A S MG R B A s B (RIE IR 2>, JEEAE
FHWE SRR E AR, 20185 H, AL
KRR RS R S K, fEE
M B #8112 i A AR SN % VAR AT, SR 1
G, AR R, BUORE %0 R W .

(44 %5 H #A] 2018-08-08

[YEZ I 25 RI0i(1984-), 55, HBs, 2N F LIS A= 1F
9%. E-mail: Idi@cdser.smm.ac.cn

DBIEIEE] M HE(1958-), &, %, EZENH LWt
W 25T . E-mail: Jren@cdser.simm.ac.cn

11 EmRaY)

RSP A M A, £93.5%, WFET
rp E R B 25T 8 55 [SY XK (U1) 2015
0027], RHIMEFEBAmIFREB I GE), BHRKRNA
2m X 1.5m X 2m. PRI AT IACUC(SE
B 55 BORIAL 25 ) b o Bkl e b R
P IR BRA T HAL, kL RN R 5 A R
AR, S E R 20~26 C, FOWE S
11 40%~70%, =G H /R % 12 h i34
12 lgRAER

20184F-5 H 9 I, MEERX T IEMATIE &5 A
RS2, ARG, A E R T . BEEDKE 5)
WO 5, A A R B T B 3 2D o 20 0 4 ih
W), PR 37 °C, L 180 ¥R 1 4y, WA 36 IR | 47,
7 G S |

1.3 iR
131 ML R H s IE R, KA

LA R K, siPHEA T W, R, SRk
e h T %R AT o0, K3 P
TR RE 2, BEG IR R ER A A R W
FAT, MBI RIS, BN R o S
(8 mo/kg) LA A E S RIS I, IR e A2, )
fiuh J Je IR —BERE R, 12 W A B .
132 R#E BUGRNEL O MR TR A
ek, LR LL AN AT A0 . CRARMRE, BE
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AT M~ AL A 3 M, o B & i JULTR e
(1 965 1U/L) W] 2 W) & iy T IEH K, $Ronsh
5it Z W
133 B&#E KHEERMEMLE T H TR
1R, {4 TY-6858A-1 £ 4L B M (T-#r:\B
HHL), KKV BT B IE SR R 22 R 8, A
EIEERAE B F ORISR, e ES AL 1),
1.4 AT

BTk A IE RS KB BB AL,
—TREFERESIFE, 51— TXNES ik
ITHFIR AL, FERBARRR, Bl lidifh. 2
Prf, Mg lEis, RKEWMPERYIN K, WHB &
A (B 2) .

S TR IRl Co [ £, DRy BT T 414
B 1 BEEBBEE

5 Sk T Ay A i o B S AR T 1 4
El 2 BEEBMERBBEK

1.5 iPIE
AL, AT T PR ORI IR,
KA HEE A K, @b il e Ry, sk

3d; @%h 4/l % B6(0.5 mL : 50 mg), =/
(1 mL 10 mg), % T 30 mL ZEHEhkd, ¥
FkwivE, fH 1k, %43 d; @M he i e
W, 4 mg, WLA VRS, B 1K, 1%E4E 3d.

16 AKREWREHER

AR R, shWITasHE . A5 3 H,
W RERE, SRR L. A7 d
iy BNWIREARIR ST IE R, AR A S
Wtd BR B, IR IR JEERE SR .

ZhES TR, SR LEINERM
B, BEy B, A REIER, AR
PR 52 e 2 30 R
1.7 ERIEESH

AP BE IR, R W 3l ) 4R
Pl (HE BRI SR R, WA A
WRRRAEG NG . RKEWI, %30k 555
M, RAMES RS $ ) hoan ZUV IR
MO AT 5 GE v EE, FER EBRnESN
RAEFRL N 0.2%. Sk, A28 o 2 1 2)
WIANRZE ST IR ARG AR, RE
L ESmEA.

18 BEFATIEEEM

I PR b LG A FH 16 i 42 78 12 W 5 V2 iz
XM B H. X Jtizhr, LRI E SN
141 7 48 S sF A AR YT, fEM 2 TTIA 80%!7 . {H 1%
THERNEK, (T, AYB8, RE
T A HEA L&A BBk ES USRS
RS, MEMRER TR 98% LA BB, HHAHM.
FERMEL . REPE, 8. R TR AR E
AL R, SEErh BRI N AN . AN S 4
SRR B MAHSS G0, SCLT &
B DT AN AE 112 T .

WMiEE R R, WHEBITTENT ARG
7, BN AT AT . AR, AR
Je SATy A R AR AR R BRI H G, T AN s
K, WEBIAK, ANERH. 7658 k674
T, RAAROMEEEIESEA, s, WA, b
F T 2 BRI v R 8
19 FYIFEFEEM

WEBEA )G, BAEK, FILEAE Y



238 SR A LR L% Laboratory Animal and Comparative Medicine Jun.2019,39(3)
MR EE, WP R EE R T ILAG O SE 3k
N AL TR BT B B ] 55 T W I A e o e s y
G TR R L ] S PRI . )R (1] A, FEAeal, F/N, S A S s ORE I v I
RN AT AT ). HERaTE 2, 2018, 29(17):2480-2482.
7’%{@%“% 48 hLLE, %bltﬂé{'\%\ﬁ’%ﬁ]% FAFI [2] Matsuo K, Inoue M, Shirai Y, et a. A rare case of primary
AR, R BRI D) S SRR A small bowel de-differentiated liposarcoma causing
R M PO, A %23 B4 T 1 HEAE B LI intussusception: A case report [J]. 2018, 97(24):A251.
G, TR WIS I SOROEL A R AL IE N, 5 (8] VPR, JEE. BRI 86 BI[J). Life KSRl
W% LB R . @MBYAIT, WY 1990, 10(9:287. -
RIS BB A, I TR AL, [ (4] B — 1901|422 M % TR o A A [ ). 3 S el s
PSR T % 2011, 32(5):94.
BT, i B T AU AT . [ HAR2E, 4, BRI, 25 RIGER NI L. 1S
110 BRHAIMEHITHINEZEE 52, 2016, 4(324):91-93.
TR S I A A1 22 JBE AV )7 VR TR AT 4R 4 [6] At Jukk, M%AR. RIG AN LI ES YR B
IS RIS 4 T AR SAR SE IR S0 (00 A3 STV, AT AL PR R, 1996, 26(7):31-32
R RS ERIAT, BB S ey, (7)) Mertinez Sz N, Gonzaler Valverde P Intussusception
after bariatri . J Gastrointest Surg, 2019, 23(3):
s SR, IF 58— I I B o ic gL, TGOSt Surg, 2019, 24
ARG, BEMBYILSWONERIS, ST ) s, groE 40R, 5 A9 R R S
KEON B EE R S . o H— 1, B3 SERERANIN. 7R =dib] 2R VINTEROIP N T A S N2 8
R e EAT IS AR, ARG TR R . A 2018, 41(4):317-321.
EAASMERE A T SR I Rt cshgetpl, 19 L NRA, B, S il €008 & 2

XHREH R E BT B — 2 S5 .

TARWGIT[]. e 2%, 2010, 20(9):79-82.

Diagnosis and Treatment for | ntussusceptionsin
One Case of Cynomolgus Monkey

LI Liang-shunt, PAN Shi-you?, ZHI Yuan-fang®, BAI shuai-zhou?,
SUN Jian-hua®, GONG Li-kun®, REN Jin®
(1. Shanghai Jiao Tong University School of Agriculture and Biology, Shanghai 201203, China;
2. Shanghai Xi Le Yuan Pet Hospital, Shanghai 201299, China;
3. Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

[Abstract]

Intussusception occurred in a cynomolgus during arepeat dose toxicity study. Intussusception

of cynomolgus was diagnosed by using the methods of clinical observation, hematology and plasma
chemistry analysis, palpation and bultrasonic. Reset the intussusceptions by manually in vitro. The
actions of supplying energy and antispasmodic drug and dietary restriction were performed for nursing.
The animal recovered very well, and the toxicity study proceeded as scheduled. The results indicated that
theinchoate i ntussusception could be correctly diagnosed by using the methods of pal pation and bultrasonic;
and the inchoate intussusceptions could be effective treated by manually in vitro, and the repeat dose

toxicity study wouldn’t be influenced.

[Key words] Intussusception; Cynomolgus monkey; Non-surgical therapy; Bultrasonic diagnostic
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Resear ch Progress on Zebrafish Model of Retinoblastoma and rbl Gene
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(1. Guangdong Institute of Applied Biological Resources, Guangdong Key Laboratory of
Animal Conservation and Resource Utilization, Guangdong Public Laboratory of
WId Animal Conservation and Utilization, Guangzhou 510260, China;
2. College of Veterinary Medicine of South China Agriculture University, Guangzhou 510642, China;

3. School of Basic Medical Sciences, Guangzhou Medical University, Guangzhou 511436, China;
4. Guangdong Lewwin Pharmaceutical Research Institute Co., Ltd., Guangdong Provincial Key

Laboratory of Drug Non-clinical Evaluation and Research, Guangzhou 510990, China)

[Abstract]

Retinoblastoma (RB) is a common primary malignant tumor that occurs in the eyes of

infants and young children. A large number of studies have shown that the change of rb1 geneisthe main
cause of RB occurrence. The zebrafish RB model is anovel animal model for studying RB. In this paper,
the latest research results of rbl gene, as well as the zebrafish RB model produced by xenograft method,
gene mutation method, and TALEN gene editing method are reviewed. Furthermore, the RB zebrafish
model was compared with the four kinds of reported RB animal models that were raised on mice, rat,

rabbit or xenopus.

[Key words] Retinoblastoma (RB); Zebrafish; rbl gene
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Review of Spontaneous and Drug-related Islet Fibrosisin Rats

ZHOU Fei2, WANG Hao-an'?
(1. West China Hospital of Sichuan University, National Chengdu Center
for Safety Evaluation of Drugs, Chengdu, 610041, China;
2. West China Frontier PharmaTech Co.,Ltd., Chengdu 610041, China)

[Abstract]

Islet fibrosis is a common spontaneous disease in rats. The incidence increased with age as

well as that of male was higher than female. The pathogenesis and mechanism of this disease have not
been conclusive yet. Many drugs could also induce or increase fibrosis in pancreatic islets in rats.
Vascular injury in islet was considered to be associated with the occurrence of the disease. This article
summarizes the research of spontaneous and drug related pancreatic islet fibrosis in rats, and provides
some references for experimental animal research and toxicological pathologists.

[Key words] Rats; Islet fibrosis, Spontaneous; Drug-related
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