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Analysis of the MRI characteristics in tree shrew model of
Alzheimer’ s disease induced by intracerebroventricular injection of A3, ,,

ZHENG Hong', LI Shu-de’, WANGI Zhen-yu® , XUE Zheng-fong*, ZHANG Rong-ping’, JIAO Jian-lin'
(1. Department of Laboratory Animal Science, Kunming Medical University, Kunming 650500, China;
2. College of Basic Medicine, Kunming Medical University, Kunming 650500 ;

3. Department of Pharmacology, Kunming Medical University, Kunming 650500
4. College of Veterinary Medicine, Yangzhou University, Yangzhou 225009 ;

5. Department of Biological Engineering, Kunming Medical University, Kunming 650031 )

[ Abstract] Objective To analyze the neuroimaging changes of tree shrew models of Alzheimer’s disease. Methods
Nineteen healthy adult female tree shrews were randomly divided into control (5 animals) and model group (14 animals).
The model of Alzheimer’s disease was induced by intracerebroventricular injection of AB, _,, using a stereotaxic devise and
proved successfully by visuospatial congnitive task. The in vivo microstructural changes in the brain of tree shrew AD models

and control group (0, 1, 2, 3, 4 weeks) were observed on 1. 5T MRI (T,WT), and on 7. 0T MRI (12 week) (T, WI, DTI).
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Results Reference memory errors were increased in the model group at 3 or 4 weeks (P <0.05), and so working memory
errors (P <0.05) and period of time to perform (P <0.05, P <0.05, P <0.01) from 2 to 4 weeks. Thus the model was
proved to be established successfully. T2WI test and DTI test were carried out. Hippocampus atrophy of the model group at 3
and 4 weeks was observed compared with that at O or 1 week or 2 weeks on a 1. 5T Philips Gyroscan. Compared with the
control group, the temporal horn width in the model group was significantly increased (P <0.01) at 12 weeks on a 7.0T
Bruker Biospec Scanner. DTI test at 12 weeks showed that ADC of bilateral hippocampus was up-regulated in the model group

(P<0.01). In the color coded orientation view, loss of the corpus callosum fibers was obvious in the model group.

Conclusions Intracerebroventricular injection of A, _,, can lead to learing and memory impairment in tree shrews. There are

abnomal MRI signal changes in the brain, and the temporal horn width, hypocampal apparent diffusion coefficient ( ADC)

value and corpus callosum damage may provide reference value for the diagnosis of Alzheimer’s disease.
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Fig.4 T2-weighted anatomical images of selected coronal slices in the 1.5 T MRI
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Fig.5 T2-weighted anatomical images of selected coronal slices.

A: A control animal; B: A model animal.
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Fig.6 Color coded orientation map from representative animals.

A: A control animal; B: A model animal.
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Fig.7 CCOM from representative animals in three AR, _,, doses.

A: A high dose animal; B: A moderate dose animal; C: A low dose animal.
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BBTEFEFE AR . VRO B AR (DTI) & —Fh ] DA
A5 1 B 235 48 52 B PR RE ST SR 22 BR  nT L
FE =423 (Bl N A A 8L K o R EcRE . R
SEMAEAL, BIERK A9 B [ AR BE AR 4k, DTI ()
S B DTI B G e B 2 6 11 B 4 45
5 | R SO 65 R A A ) s B AR IFSE 2 B AD
BE YR HH AR DTI 500 B W 7
W, FRIA AT AL DT A 1 5 £ 2 A0 PR AR, 5 mT
YEN AD BIAEAR B WY AR K (ADC)
S W5 8O 0] T OGR4 B O, T LA AR B 20 41
WOREEFI AR AL, ADC (BT} 5 5 i G AR M AH G, Pt
AR AR A S K 2 7 VRO & S8 ADC
ETFE . 76 AD 5 A B WZEE] ADC 3 in™ , R4
£ AD S E B DTL fF 58 ok £ (HAE AD i
AU REA BRI, 2 H A ik, HA B Ry D
—SBRAN DTI WSS 4RIE' ™, DTI AD St A A4
B FilE—20 7 A O B B R R R R
AWFFEELE] AR Mk %33 5 f AD AR B ASE 7R XA
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) T, SR RN YRR N CFRE LY B o7
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PRSI
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[fEE] BHM BT BRI (6 R C RAATE SR AR IR i3 - ( non-alcoholic fatty liver disease, NAFLD)
TP T PR, FiE HEdE AR A 40 H BEFLIS W IEH X IRZH (8 J&) il NAFLD #58512H (4 .6 .8 JAIZ) ,
A 10 H, BRI 1.2 mlv/kg B2 RESHEAENN 2 U/ S HAS R By NAFLD B8 545 2 I (] 3 AR S
BT M E S M AR AL TR AR /KT s HE G LS NITAH SO0 ST 25 U, it A B ASUARS: T JIT- 40 L 0 1 3% R BRUT e
SRR, 23 RGN 2 ey A4 3 375 %4 45 L. ( mitochondrial permeability transition pore, MPTP) FARZAAE b ; G e 2414k
KA Bel-2 Bax AU 2 C 1 caspase-3 7E AL 1) 22 34 1 0 ; Western blot # 40 ME 225 C LA K caspase-3

T, R GRS IR b BRI ZH IR AR 5T RS R AR 5 S R 2R K T e, A5 2 4 e 9
TOREXT B LA N (P <0.01) , & 4 Ji i i1 B0 D Be 4 43 , A5 B AR 3 25 L, W5 NAFLD S 2 1 & e
Bel-2 Bax ZHfE 42 C Al caspase-3 IR BB IN | SRR AT 175 5 4 F LT HICR B i R X B ] 5 B TR) A K BH I 18 i
(P<0.01), &t ZRAR-AIIEA TR CIRIETE NAFLD 51 H 4 e g T i 2] 7 —& e .
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Effect of mitochondrial cytochrome ¢ on hepatocyte
apoptosis in non-alcoholic fatty liver disease in rabbits

WU Fang', YU Chen-huan®, ZHANG Huan-huan®, MA Yue’, YU Bing', YING Hua-zhong®
(1. School of Pharmaceutics, Zhejiang Chinese Medical University, Hangzhou 310053, China; 2. Zhejiang Key
Laboratory of Experimental Animal and Safety Evaluation, Zhejiang Academy of Medical Sciences, Hangzhou 310013)

[ Abstract] Objective To investigate the role of mitochondrial cytochrome ¢ on hepatocyte apoptosis in non-
alcoholic fatty liver disease in rabbits and its pathogenesis. Methods Forty Japanese white rabbits were randomly assigned
to control group and model group. The model group was divided into three subgroups: 4-week, 6-week, and 8-week
groups, with 10 rabbits in each group. The model groups were subcutaneously injected with peanut oil (1.2 mlL/kg) , twice
a week for 4 weeks, 6 weeks or 8 weeks. The rabbits of all groups were killed at the right time. Serum samples were
collected to detect the serum biochemical index levels. Liver tissue samples were taken for pathological observation using

HE staining. The hepatocyte apoptosis index ( AI) was measured by flow cytometry, and mitochondrial permeability

[E£TH] EEARIEARYI A (81573591 ) ; Wil BHL XI5 H (2011€37095)
[EHEBN] R (1989 - ) 5B WFFT I 1) BIR sh W TUE ST . Email . hnwufang@ 163. com,
(BRI NARE (1968 — ) 35 WFFE 7 1] . SEHR B4 % . Email: fellycook2002@ 163. com,
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transition pore (MPTP) was evaluated by ultraviolet spectrophotometry. Immunohistochemistry was employed to detect the

hepatic expressions of Bel-2, Bax, CYT C and caspase-3. Western blot was performed to detect the changes of CYT C and

caspase-3 protein expressions. Results The model groups showed hepatic injury and high level of TC, TG, CRP, IL-6

and TNF-a beginning from 4 weeks. With the NAFLD process, the hepatocyte apoptosis index was significantly increased at

4-8 weeks and the MPTP was gradually increased. In the model group, hepatic Bel-2, Bax, CYT C and caspase-3

expressions were increased steadily with the time passing. Conclusions NAFLD-induced liver damage is associated with

apoptosis, and the mitochondrial cytochrome c-mediated apoptotic pathway plays a role in the occurrence of NAFLD.

[ Key words)
permeability transition pore ( MPTP) ;Rabbit

AE 1 K5 PE B8 W5 I ( Non-alcoholic fatty liver
disease, NAFLD) J2If PR BE A5 W AR Y 1% =2
— RS A A S S N T AL A
To N R JERERE  NAFLD TR 55 1 S atiPE R D5 T LA B i
HER B A PR 107 JEF 28 I 47 4 A A0 s A 25
PeIR '  RHRGE G AT KPRy, FRE NAFLD
1 PR EAE R I, © 0 TR A R
EN NS i I N B[RS o e

BEAEABIFTE SRS, I AR JA =78 NAFLD &2k
RIEMEA B Bt w A7 AE S AR T i R BB
SR A EAZ AL A, T 200 M J5 Hh ek AR ) 2 A U2
FIEM TR EZGEN . BFFEERY] NAFLD 85 f71E
SRR Tt A 0310, L 5 o 2 AR IR
LERLART e G T MO H 2552 B E ALY
MR TV AR SR AR R A T AR R A L
A AR EIHIN . H AT NAFLD B2 fc 8 FH 9 R BRUASE
RUFE M AR AR 7 0L 5 A28 NAFLD R kA BF X
00 PR i I E AR AR R S S H A
REAH ST NAFLD 88l BAT T i | g 28!
PR TPREEOR 1, SR TR ARSI AL, m] g fL S B 0
TEALIR WY S A 1 S H AR R
HA NAFLD B 8, TR IR- A (R C iR A8 A
ARG PN T AT A B JR T B A

1 #EMTE

1.1 SKIEzh¥

MEMEH AR R H A 40 H R (2.0 £0.2) ke,
F W VLA 5250 3h W e $2 48 [ SCXK (#r) 2009 -
0039 ] ; FT A 52 56 7€ Wi VL4856 56 sh 9 v o0 i A7
[ SYXK(#7) 2008 —0114 7,
1.2 SRIRFI NS

JELIH [ B2 (total cholesterol, TC) . H i = Mg
(triglyceride, TG ) il i3] & ¥4 W4 T/ 5t & LA )
TARRAIFGT T s b AA Sih $2 150 7 W F b ik SE FE A

Non-alcoholic fatty liver disease (NAFLD); Apoptosis; Cytochrome c; Caspase-3; Mitochondrial

HBRAF] ;e C W8 ( C-reactive protein ,CRP) |
M4 -6 (interleukin-6, IL-6) . i 98 5f 76 A T-«
( tumor necrosis factor-oo, TNF-o) ELISA 5] &5, 15
W T LIRS W 5 A6 A T (HR ARSI 1R < A AS 1 A
NRIGTR . Z AEARIGIR =0.27: 1:1) g T A ZETH
T8 R AR A BR 2 ] 5 A i R 38 Ry 4 4

5424 AU A B DML, SEAS A BR
F] 723N A A6, EAERE S R A R
] ; DM2500 U750 i iR R 4, 3k R A R
3] SPX-150B B A ARG FR 48, b R S0l A BR
ANFIBEITRRT
1.3 ELWHE
1.3.1 2o M it .40 H H A KR HARBENL 5
VR, 430k 1E i X BRZH A1 NAFLD #R A2l | Hor
TEH X R 8 JAl Ry o AH A BT 2 B 4 J&] 6 Ji] |8
JE 3 AN AH A BB S A 10 H BEBIZH 43031 2
TFEESHAE AT 4 8 6 JH .8 L2 /M, BRIk 1.2
mlL/kg, 837 H A K H A NAFLD AR 1E % % iR 4]
A R S5 [T RR A AR B ER K
1.3.2 B TORGER G A5 & 12 h, BUS AR A5
H A KA, SR FH H- 30 Jik BB it 3482 B BT IR 15 5 35 3
Bk AR ZE . 3 500 r/min &5 0> 10 min 43 55 M5
- 80CIRFERTH] o W] —FRALHFEH ZUVE T 4%
H R b o, T 300 R, DA & vk 3 U
AR, AR ZUE T -80°C FIRAFRH .
1.3.3  FEFRINAZ >R HH BE 03 00 5 L7 TC . TG %
H, ELISA 3042 113 CRP . IL-6 \TNF-a 7, BAA
BRAEL B F vl B A5 0 AT, 90 =X 4 A SORS: 0 T 44
HLPET- %,

281 A 3 T 2 L ( mitochondrial permeability
transition pore, MPTP) BRI+ 155 & i Bl B 1017,
TSR (440 nm) F3REL 0 min 30 min F1 60
min AYIROGIE (A) 315 A FUE, 25 A {H HU(E AR,
FE0] MPTP 75 3858
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1.3.4 B EE . A A3 ) I 2 bR A i 45 4
pm YR, R H R AR FIZE IR K, TR AR W A%
5 min, FFE K PEFNZERE K U, SR )5 FH Masson Tl &
LIRRME R LI S5 min, DL 2% VKISBR /K 7 0= %k
R 25 5 1% B8R K B8 o3 Ak 3 min, A 280K
e, BRI WYY 5 min, Fe )5 DA 0. 2% KIS R 1%
W VE R Z1,95% Wks  JoK RS . 2RE I bk
REBE S, FESCE ™ WS B AR AL
1.3.5 A H UL 2B R AL W% Bel-2
Bax 4 i .2 C Fl caspase-3 7L LI FRIR ML,
A 20 R B K 3% AL EIEE
37°CHEE 30 min J&, 5% ~ 10% EF L2 i
HHE 500 s BN —P AR 37°CIER 1 ~2
h, YRR I AE B R e B TAE, PRk fE
T R BRI A 10 Y BE A O R AR, 37°C 8
H 30 min, 555 PPN (450 45 585 ihie 2 gL
K E R s T AR
1.3.6  Western-Blot 43 A1 : BUAH 7] &8 A7 i 20 21 200
mg fITAF 2 G0 ) 55 19 PBS 22 Wi, 4°C 213K,
10 000 r/min#5.0> 15 min B EE W, F % &A@
i, 050 weg B, A8V S AT SR N TR e e PR Uk B
ZBAEIREF LR 6% AR W kY 2 iR BT 1 b, PR SS
ABRITER caspase-3(1:500) SN 13K C Hifk(1:
250) ,4CHb 5, e, A B i SR AL G455 i e
B 1gG(1:4000) , fh 2z &G, X 26 5%,
R A BB I BT 2 58 W 3 45 25ty IR BEAEL, i D 285
SONNERT SRR
1.4 SHUEFE

STESBARIORILL & + 5 a5, LA SPSS 17.0 4iit
AT AT 3 B AL B, AR TR0 22 57 11 o A, AR IR) Ve

25 MR 50, WUAR 5 OE 2 4 A R R
Pearson A543 HT , AN AR MRS £ 1F 2550 A 5l 45 e A5
11 PR MR Spearman A2 HT

2 #R

2.1 MmiEELIEFRBSHR

S5) A 2H A HE g, AR R 2 4% B BE IV B TC
TG .CRP IL-6 . TNF-a FY{EL ¥ T i, H. 2 s [] 44 3t
PEVEISE 8 Mkl KM, ZERAREMNE(P<
0.01) , HA R £ B AR /K 19 TC TG 7256 4 )&
BB Z T (P <0.01) , WL 1, £ER 4 5
Je B B B B AR AL, RE R TRk BT B
P s A ) ) B T
2.2 BFHALAREBEENR

Xof BEZH G I PAY HIR U2 T BH I 5, S A 4 4
54 N 2 i, 6 ~ 8 Ji JH A 4 B K 5k |
NG REE U) T b R IR B, SR A AR B, AR
HE %% kg 2, SES B 1E 7 %] AL G )T 41 21 4544 1E
20 MR R T T AT, LS R A M T AR IR
Y., BEAILH 4 JE G JTF 4L 405 4% B AR e A2 , 35 43 I
YRR A KNS SE IR 7 2 30 5 AR 6 ] 4 fe
JFEH At B K 22 1 4 JEAL, A /N,
Bl 15 25 B 1) — M) 5 A TR0 8 ] 4 46 A 4 4 e
ARENIZS A (B 1), RVIBE A AR ] 1 E K R
JHF- 40 6 7 A B 1 — A5 fin o
2.3 &4 MPTP iFH LR

1E 30 min/0 min 160 min/0 min ) OD {H L5
b R ZH AN IR ) MPTP 35 M 25 5 7] 9 42 4

i, H5 o A R R B B (P <
0.01),%2,

R 1 NAFLD G iE A E AR PR EI AL (n =10)
Tab.1 Changes of biochemical indexes in the NAFLD rabbits

51 I [ i = g C MM HA %6 JhyEg RAE B F-ou
Groups TC (mmol/L) TG (mmol/L) CRP (ng/L) IL-6 (ng/L) TNF-a (ng/L)
ay;liti:)

0.51 +0.09 1.73 0. 39 125.8 £12.0 0.40 +0.03 34.3+3.9
Control
4 JH2H - " . .
0.86 +0.20 3.09 £0.80 ™ 132.1 £16.8 0.91 £0. 10 36.7 £5.8
4 Weeks
6 JA4H . .
0.99 +0.23 " 2.92+0.76 ™ 131.4 £7.22™ 0.95+0.11" 38.0+3.1°
6 Weeks
8 JHl . . . . -
1.32 +£0.45 3.63+£0.597™ 140.3 £11.6° 1.01 0. 14 40.4 £3. 1
8 Weeks

T A B H L, * P <0.05, ™ P<0.01,
Note. Compared with the control group, *P <0.05, * P <0.0l.
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6/

8R4

1 JREA L (HE B2 (6 A7 R =100 wm)
Fig.1 Pathological changes of liver in the NAFLD rabbits ( HE staining, Bar =100 pwm)

F2 NAFLD G424 MPTP (197254k (n =10)
Tab.2 The changes of MPTP in the liver cells of NAFLD rabbits (n =10)

21 51 A {(30 min/0 min) A {(60 min/0 min)
Groups A value (30 min/0 min) A value (60 min/0 min)
Xt HEZH Control 0.984 0. 003 0. 923 +0. 000

4 JE4H 4 Weeks
6 JH4H 6 Weeks
8 JE 41 8 Weeks

0.904 £0.016 ™
0.873 £0.020 ™
0.859 +0.010 ™

0. 865 £0. 006 ™
0.823 £0.013 ™
0.803 +0. 022 ™

T SRR IEEE, * P<0.05,™ P<0.01,
Note. Compared with the control group, * P <0.05, ™ P <0.01.

2.4 FreHRAT

P ET 2 3 X 20 e 0 52 3 45 SR T, 7E 0.8
mL/kg AEA TSRS 4 8 6 JAF 8 JH e, 41l
FATR5M 13.0% 18.9% F123. 1% , 525 A%}
TR (T3 3. 0% ) M #R, 2 S oA I B i B
EPE(H P<0.01) JFEARARBOCHR, HER 0.8
ml/kg 64T % S0 05 MR PR T
2.5 REAK/LFDH

Bel-2 FEAEMK NG G, WE G, 4 8
4 Bel-2 5IEH A A AN B35 A8 8 6 0 A JLF—
FEZ WA IR A HEE 6 JRI 2 A1 8 F 411 Bel-2 %
NEA T BRI 3) , Bax EELEMKENE
o RAIZH KB Bax B SRIAARIN R AYSERC TR 3 4
JAZH Bax FEBEAE AR 7 A8 P I 40 A S A% 0 4 JUREIR
6 JEI41 5 4 JRIZHAH LA BA P 0 MO 55 22 e o g
8 JE 4 PHAE 20 MLt — A3 2 | R IR s 22 B b 1)

JH- 200 R AR P 2 4 €5, 8 T A X (%) O I v 28
JERR AR T AR U Sy B (o (1 4) | BRRIZH R Bl Bl 1
SIS T SE -, P IS A2 IR, 9 2% €0 B 2 40 i A5 1
Z BT P S Bax RA BB A THE

EH AR A ZE C F caspase-3 FYFRILN
A 551 JHT 24 PP PR 5555 B PR 3 3k s B AR 2 4 ] RT DL
AN ECE AP I8, B AR B A ORIR ;6 SR 41N 8
JHEHAMME A ZR C F caspase-3 Wi 114 PH 4 400 it . 3%
B, R AR 6 R R B 3k, B 4 A0 5 88 D5
B A — 2 (B 5.6) o
2.6 Western blot 431

FEFUZH 551 H 2 caspase-3 M E C HH
B Western blot A £5 R WL 7,1 & 4 AR M IEH
2l 4 JE4L 6 JELLA 8 AL, LA & 5 AR
WA actin £ F1 AR FEAE LU IEASCE 5307, 25 3
IR ERIH 5 EH A L caspase-3 FIANE (A C &
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Fig.2 The apoptosis rate of hepatocytes detected by flow
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3 Bel2 EEASYIFALEEEN (PR =100 pum)
Fig.3 The expression of Bel-2 in the liver of the NALFD rabbits. (Bar =100 pm)
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&,

6JH 41 6-week group 8Ji 41 8-week group

4  Bax TEA A SIYIFALERBIEH (B R =100 pum)
Fig.4 The expression of Bax in the liver tissue of the NALFD rabbits. (Bar =100 pum)

4] 40 4-week group

= Y e TR Mgl | : - ‘ .5,-5?- ,."".
6541 6-week group 8JH 4 8-week group

5 MR CTESASWITALERIETE (B =100 pm)
Fig.5 Expression of cytochrome c in the liver tissue of the NALFD rabbits. (Bar =100 pm)

LA W G, BEAR s R B A e | S 2 AR A A ) R — A T R, DG & IR
3 e (caspase) Ak T 20 i 4 1 20 A2 v 0 56 B b
Caspase-3 E AU T-15F 5 M HAT# , B RO BOE AT

MM TR AN IR R B RS S SRR T R A TE A M T R Y S B S R
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1EH 48 Normal group

64 6-week group

8JA 4 8-week group

6 Caspase-3 7EA AW ALIFR AN O (AR =100 pm)
Fig.6 Expression of caspase-3 in the liver tissue of NALFD rabbits. (Bar =100 pm)

Caspase-3

Actin

1 ~4 (RYCHIER A 4 LR 6 I 8 JEI4
7 Caspase-3 FANIEAE C A MEE
Fig.7 Expression of caspase-3 and cytochrome

c proteins in each group of the rabbits.

Frod A okl 5 B A . b, fE A A T AR
Hr, MPTP (9 575 T AT 5 EZoRi A B 112 s 5
SEALWETR AL i RRIER | ATP 535 | ZORE 1A i ik B A
W O, TR A (L 3% € FIAHSC IR T2 = I 7
MR AR 2 40 B T, 7 A 0 T 2 1 AR A
LD A T Tt ik e 8 AT 2 G MK SR, 375 5 40 Y
y}%t[u] .

ARSI I HE ST S NAFLD FERY 3 U AR &
BTN T-H5 40 5 NAFLD A58 v i T i 1 9 2%
L ARAEREE BAEAR S , B 1 107 I J3E LR 240
ST IRSERIINER , U A M TR B S e, S

FEI AR ZE (1 25 SR AR — 27 MPTP JF 04 ot s 3
500 O 95 A8 A B B OE AH G, S 414k X Western
blot {7~ Bel-2 Bax £ FA7E NAFLD AF40 i (1) 361k
IR R AL LS A R B N, 8 A S s 4k
{H Bax % Bel-2 2K [ 335 154 0B 12, Bel-2/Bax
FCAE R T PERRAR . T HED Bax 2 EIH A K Bel2/
Bax [0 7T R J& MPTP FF 3 2okt 4 , {2 1
ST T EZ R N Z—, 3 5b, Caspase-3 FIZH
Mifa 2 C YRk B NAFLD % 5 1Y & JR 1 T i
$E7R caspase-3 BTG LA K i MPTP JF ik 5 1 5 ) 40
M€ 2 C B RE G 0 55 =R T RS 7 B 5 5 R ) JEF
IR T VIASG, 25 T AR WRS A8 05 1 ) & 2F
MER, iR TR ARG R ¢ miaredE
TREYERR W R 4 i 08 TP Ve D, Stk — AR
] NAFLD W] BERY & i HL i, FHLIET NAFLD i & 42 fit
T HIS M

SE 3k
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A7 SRFEIR T X e 75 ILAE A B Zh e
R RIS YRS

FowE  EER LR LR A

(1. FEH R 2FIG IR BE, T 133002;2. PRFHZE X A E RO NEL W 127 110016,
3. HMRE S —E R R, KR FHMk 130021)

[HE] BW BRI EFEE 0 EE ME KBRS IR R EREBEARBEMEWM, AiE  SD KK 30
HBEHL A A SO A B (Dex A1) JIRFEMAEARSAIZE (M 41) AEERE K IR (C 4) , 841 10 R, Dex 41K
Sl I TE SIS 288 (LPS) 5 mg/kg, ZJG 1T Dex 7 g/ kg, 15 min J5 BN 5 ng/ kg-h, TR 30 min; Hi5Y
AR FREI 45T LPS G R AR BER K ¢ ERZR A Bk ik 45 TR BEb K, 24 h JRBUM IR 2038 3% , 2 Thfig
HE ARSI LT ( Ser) AR ZE A (BUN) 7 s ELISA & 1L-18 F1 TNF-a 7 5 ; Western blot Al B 2 20 55 %% 3% 452
H M Z0-1 Flooccludin MRIEZEI, R 5 CAM L, B IGEE, vl WK RMEAMIRTE A S /R k3%
B, Dex 414 WL WA 8 A9 S AE AN ARL, 0B S 1 3520, SRR ZE AR LL , S50k, B e B R PR IR R I 45 SR on 5
C Yl t#g , A MK Ser BUN IL-18 A1 TNF-o 5 8238 TR (P <0. 05) ,Z0-1 1 occludin & [ 225K V45 T [
(P <0.05) ; SHARILL LLEL, Dex 21 4% TR AR 44 B BRI (P <0.05) ,ZO-1 I occludin £ R IKAKFH T (P <
0.05) . &5it A7 FEFEPRoE 1T B0E MR MUAE T B0 Stk B 340 10 B T B, I ikl S i S I, 3 TR 25 B 3R 1,
WA — R W E A

[E4BR] A RF00RE MR AE ; B D BE s B R A

[HE53ES] R-33 [ X HEFRIZED] A [ XEHS)1671-7856(2016) 04-0014-04

doi: 10.3969. j. issn. 1671 —7856. 2016. 04. 003

Effect of dexmedetomidine on the renal function and expression of
tight junction protein ZO-1 and occludin in the
kidney of rats with septicopyemia

Li Jin-jie ', Kang Ji-long', Zhao Ying’, Zhao Ying *
(1. Yanbian University, Yanbian, Jilin 133002, China; 2. Shenyang Military General Hospital of Shenyang
District, Shenyang 110016; 3. the First Hospital of Jilin University, Changchun 130021)

[ Abstract] Objective To investigate the effect of dexmedetomidine on the renal function and the expression of
tight junction protein ZO-1 and occluding in the kidney of rats with septicopyemia induced by lipopolysaccharide. Methods
Thirty adult male SD rats were randomly divided into 3 groups (n =10 each) : control group( group C), LPS group ( group
M), and dexmedetomidine group ( group Dex). In the groups Dex and LPS, the rats were infused with saline and
lipopolysaccharide (5 mg/kg, i. v.) respectively. In the Dex group, after intravenous injection of lipopolysaccharide (5
mg/kg) , the rats were firstly infused the loaded dose of dexmedetomidine (7 wg/kg) for 15 minutes, and then changed to

[BIREE RS, 1961 4F 12 7 i, AR BRI, BRI 8 A4E, BRI Ll E-mail ; 15526770722@ 163. com,
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5 pg/kg-min for 30 minutes. Blood samples were collected at 24 h later for measuring TNF-a, IL-18, Scr and BUN. The

kidney tissues were examined by histopathology. The expression of ZO-1 and occludin was detected by Western blot.

Results Compared with the group C, the kidney tissue of group M was extensively damaged with tubular dilatation and

inflammation, while reduced in the group Dex. Compared with the group C, the expressions of Scr, BUN, IL-1p and TNF-

a were all enhanced in the groups M and Dex (P < 0.05), while the inflammatory factors in the group Dex were

significantly lower than those of the group M (P <0.05). The Results The Western blot analysis showed that the

expressions of protein ZO-1 and occludin in the group Dex were significantly higher than those of the group M (P <0.05).

Conclusions Dexmedetomidine can improve the renal function of rats with septicopyemia, inhibit the acute renal injury

and inflammation, increase the expression of protein ZO-1, and exert certain protective effect on the kidneys.

[ Key words)

JH& 75 1L4E ( septicopyemia ) FRFR & #EAE , 45
AR K B 21 5 7 ) I 5 118 4 B JRRE i I 25
A AE ( systemic inflammatory response syndrome,
SIRS) "2 I A ph e 7 1l A 51 & 1Y 2k B 41 4
(acute kidney injury , AKI) J& ICU AY— "5 B ¥7 1]
R FET R m ik 70% 2, H T, A OC AKL BB i
BT Z A R H R FN 7 2 SO I AE
AKT R HRFIET- R E =S AT, WP RIIA 34T
K %E ( dexmedetomidine , Dex ) J& T az-'gfj:ﬂ%%ﬁﬁﬁ
T (o, -AR) ¥ Bl 7], HAE | BLR AES € 1 25 19 1
F, ELTE Gl it 7598 7 55 2 B0 TR O vk rh bt R
B A AR A AR R Y (S AE 1Y 4
TAHLRAATERE . A S ST e MAE R B,
[ 25 T Dex T 11, XF bb W8 22 K B ifiL 3% v L I
(Ser) JREA(BUN) (141518 (IL-18) AHE IR
FEP T o (TNF-0) & A8 A LA B A 2 B 3 3
FEEE 1 ZO-1 Fl occludin 1 FRIAEAL, BTEWEE Dex
Xof IR ILAE A Bl 2 W 400 1 P4 A D, 20 R0
FARHIBL, by it PR B ¥ 1 25 1 G 458 405 32 A8 4
58

1 MEITE

1.1 XBzHM5HAE

VeHUE e AEPE SD K RL30 2 A 220 ~280 g,
FH ZE 1 2 S 5G 20 ) 2 B AR, T e BE E 31 2 5K
oWy A BN AT S, S A T R TR S
[ SCXK( ) 2011 - 0009 ] ; {4 I ¥ ] 3k 5 [ SYXK
(#)2011 =0007]) . # R EBENL 3 N4 SEFEPKE J
ARFRZH (Dex 21) BREE MAEALAILL (M 41) A FE
KXTRRAL(C 4, mdl10 2,
1.2 KMREMAEXBREBEL

FHK T ERRIEEEK 6 h, I EEH 10%
IKA GEAT R AL B A EMO [ 52 5 Dex 4K B ik

Dexmedetomidine ; Septicopyemia ; Renal function; Occluding ZO-1; Kidney; Rat

0 BE 2 # (lipopolysaccharide, LPS) ( LPS from
Escherichia coli 0111 :B4,Sigma, 12630)5 mg/kg, 2
Ja R Dex 7 pg/ kg, 15 min J5 R RS ne/ ke
“h, FREEAE I 30 min B Z # [F AR 7 1 45 T LPS
JEFT AR K C HIR 2R BRI 45 T AR B
oK,
1.3 #HARESEN

FAT LPS TEA 24 h i KA BB BE, 13N
JoK R M A5 | BB I Y 53 5 1L, — ¥ 3 1 A e
ELISA i 7 & ( 35 [ R&D) K0 1M1 3¢ 1L-1B A1
TNF-o0 & dt 5 OB 2L 40, — 3043 i 7 T4 R S bk
oA S Y] B HE Y 0 W5 B E 2 4240
Ak 575 —3FB 43 B WE AN RIPA S0, vK 1= 8 75 %4,
H Western blot & 46:'Bf i+ ZO-1 F1 Occludin 25
ARG DL
L4 HitFEFE

K H SPSS 20. 0 K F Rt A7 Geit 22 0 i, T B
BB = FRifE2E (x££ 5 ) FoR, dLIH) LL AR H R
HE 2081, LA P <0.05 HERHGITEE X,

2 #R

2.1 BREREARNZTT

C 205 W R WL B 05 B 2H 4 2p e Ak 5 AR
Ll ABE7E0 2 o U 460 4 A B, AT L R AR M Al M R
T, 47 B/ NER'E R P 0 Dex 2150 A UL A & Y
SAEANM , 40 i 5 5 e | 55 A Y A A L 95475 ek
BE1),
2.2 BABMEERNEER

I 3% WUEF (Ser) JRZE A (BUN) Bl 28 SR an e 1
7N, 5 C ML, Dex ZHAIAEAIZH v Ser A1 BUN 75
IR ETE (P <0.05) ;{0 Dex 41 Ser Fil BUN 7
I ER T (P <0.05)
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Y i by

TE: C 20 IR, TR 2R B K s M BRI, TR LPS s Dex 445 T LPS J5 ST A LFTIKE

E1

BFIE HE Je 04558 %200 (4R = 100wm)

Note. C: Control group, saline; M: Model group, injected LPS;

Dex: The rats in the Dex group were given dexmedetomidine after LPS injection

Fig.1 Histological changes of the rat kidneys. HE staining, x200(Bar =100 pum)

xR1 EURERILE R
Tab.1 Results of renal function tests
2051 JUURF ( wmol/L) JRE A (mmol/L)
Groups Ser( pwmol/L) BUN( mmol/L)
CH
Group C 40.21 6. 31 6.01 +0. 41
R 2
R 130.34 +11.39 " 28.56 £4.34 "
Group M
Dex £
ex Al 80.29 10,12 2 19.15 +5.08* 2
Group Dex

45 C H AL, * P 0. 05 SR LA, © P <0.05
Note. *P < 0.05, compared with the control group; “P < 0.05,
compared with the model group.

2.3 BARERFRVER
BALIRE R PRI ZE R 2 fion, 5 ¢ 4AHM
e, Dex ZHAAE I ZH v TL-18 I TNF-a 5 & i 35 T
B (P <0.05) ;18 Dex #HH IL-1B Fl TNF-o 755
FHARTAEAIZ (P <0.05) ,
T2 JHEHTRIG, R

Tab.2 Results of detection of inflammatory cytokines

2051 HAE-1B I SRSE IR F o
Groups IL-1B(ng/L) TNF-a(ng/L)
4
c4 73.56 £12. 15 63.17 £12. 13
Group C
1]
i 165.34 +21. 17" 147.59 +22.38 "
Group M
Dex 4
AL e a7 97.69 +16.28 * £
Group Dex

.5 CAE, " P<0.05; SR E, 4 P <0.05
2.4 ZO-1 # Occludin Ky FRi%x

5 C A, K5 H Z0-1 Fl occludin 25 H R
BACFI R (P <0.05) , SHERIZ HLEL, Dex 4

Z0-1 F occludin £ FH ik K FE ) FHE (P <0.05) ,
WK 2 fiFE 3,

B-actin

T C X HRZH S A R K s M AR A2 | [ LPS
Dex 4457 LPS a4 45 S FEKE
B2 HAFMEZO-1 Fl occludin FiKA
Note. C: Control group, saline; M: Model group, injected with LPS;
Dex: Group Dex was given dexmedetomidine after LPS injection.

Fig.2 The expression of ZO-1 and occludin in each group

R3 FHKRNEHL Z0-1 M
Occludin 25 HFE IR AL (% £5)
Tab.3 The expressions of ZO-1 and
occludin in each group

HEH
ik Z0-1 Occludin
Groups
C4
Group € 0.66 +0. 10 0.85+0.11
Y2
R 0.21 £0.04 " 0.36 £0.05 "
Group M
Dex £
ox A 0.48 £0.06 " 0.64 £0.06"
Group Dex

49 C HIEE, * P <0.05; SBUBA LEL, © P <0.05
Note. *P < 0.05, compared with the control group; “P < 0.05,
compared with the model group.
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3 it

i 25 LA A2 vh 22 PR e PR 275 e 51 1 TR 2
1) 4 B RAE IV 25 A AE, S — Tl 4 B4k ek 2 5 .
J¥A 75 LA 5 155 5 A IX1 6, T 1 G 2 ol T 88 A 46240
S LML i, X N M 1 i T B R, AR A 2R
I T R = 0 IO 17 L i S UNRBRINI N W
ZICHR 7] K LPS FEGTR B 7 Mesg i AE B, K
24 h JGET- 3R 5, IL-1B Al TNF-a 4 4E [H 1 %3k
B O NE INE R B S g R A AN TR R EE R
B3, AT LA S50 i 2y S e H ol K RS AL, H A
WFFE B, R IRE 51 & Sk B 451405 ( AKT) 19 3=
BEHLE S B A 1 B YT B A R R
“FE I A B B T SRE N A 22
B (ADP-H W) W4 i (PARP) i EHAL S 5T
AKT B9 955 % ) R BEE I ) S8 A8 K2 7 AR 5
B T (R T T R AR G MR R s 3 AKT 19 R A
HAEEEE Y,

Dex AJ 38 = #1025 HVE B B 25 A0 Bk, 15 22
JERA 22 5t RS I BEL T 4 o) ot A R 2 4
ACRE B IO B84 B /N ER 0 3 SR RN P A R R AR
M A5 37 7 B 21 2340 g A B 2 BET' . Dahmani
L5 45 R | Dex AT 3 1ok 2l 35 B A1 2 356 o
30 17 938 K 2 5% 39 5 B0/ B B R 405, e Ak,
Dex i AT 4 80 B /NE [ R AN Y a2 AR SZ 4K, M40
TR PRIECR R, B4 A1 4k 22 BE RS JCRN ' /N Bk
70 I 1 R 1 N O N R = i (I =7
G 1<) | N1 B M= R R A (=S R i
PR b3 % % F BUN 1 Ser SK3FAS £ 2 5 2l fig, BUN
1 Ser (B A 1E # 36 6] N 22 B B Wk mT LHE 4R N IR
Y, AR N IREEARE , Y B E R E B B X P A48
e th B S5 o AR 90 76 2 57 e B 1 i R R 7Y
IEERE I 25 T Dex T Fil, D 3 B 20 21 2% 11 1fiL 3%
BUN 1 Ser F8ARAZ b PFAG B DB, 25 R B AR 4 5
WEB AL TR, Dex T 10U 5 20 M B 0 /D #E —
FRIE e LPS SO B sty 128 o /NS ol 45 4
(A%, H BUN Al Ser ¥ BE B REAR, $27R Dex X
i 2 MAE K BV T RE A — 2 AR TE T

Jie 75 LA b Rz 40 s A0 TR A G A
LPS A HUE J8 B 40 15 Th RE R AT S /NS B R 4
Wi, HHFFE SR, Dex RT3 1 30055 B 2 1k 35 il 21
[ HDAC2 Fl HDACS ik, DTk 241 48 40 el [
T, BEAR 9 RE K2 N, 10 $2 5 M 2 I0RE KRR AR A7

R R Dex WA B B L L (I/R)
103 , 5w X B s e 2 Y AR g SR A
Dex AJ 88 LPS JIr SIS & M H F TNF-a Fl 1L-6
KB THE, $E7R Dex X MEREAE 5 & 1) 98 1 I A
— B RAEIER

SRR B R B A R R
WEPVE, AR, e B P05 | A R 4
15 e ATP SR TGO T, £ Fh A 210 S8 E 8
Wr%d  Fik kAU H B % i PR N
5w EYE, Z0-1 VR BB SN AL T A
A5 S N8 R B A B AEH ; Occludin 5 H X}
£ L B %) 8 5 O, AT LRI 4 i A Y A
fasgim B " AT A R e i AE K R
B2 2SR 1 Z0-1 Fl occludin AY 263k B i
R T2 Y Dex 76— B2 L AT i il ik
BMAERKREHANERELEAD 201 M
occludin FYFEIX

25 LR, Dex AJ 98052 M 25 100E 51 8 1Y) B 121
RAER N, 2% B TIfE, H L JH B A28 B % R
H ZO-1 Fl occludin F5 HAYFE A, TR 4K % &
FEEE R TT e H R R IR E AL 2 —

S 3k
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Raf-1 FE[K T 4 RN siRNA 2 A H dt Az
Xt AU LA B A RS 1) 52 i)

I FE 0] FHA
(BRI BE2E i B RlEAs 1. AT E 2. Z4FEITE, M 185 462002)

€EED B MR RO R Raf-1 S60H i) 31 41 B 7 210, IR A5 JL A MG S RO LA A v g
TTINREYEE . Ak AN KB Raf-1 (5E 751 B B X B85 41, 2638 OB I DNA BURE R ) T [ 21 28 18 Jo kL
pAdTrackCMV H14{45 pAdTrack-siRaf-1 J5i#i, Pmel ZEPEALJGTE BJ5183 U5 pAdEasy-1 5 42 BTk kAT IR I B 40
39 pAd-siRaf-1 FURL, 55 HEK293 4L, fu2 3545 pAd-siRaf-1 Js 25 UKL, 260 i S e JEAC B85 35 000 LA it
i Western blot J7 ik siRNA XJ Raf-1 \NF-«B F& K 35038 VA AR HEO 2 H-s2 22 ([P H ] -leu) B A
R, HJ2000 EEASRAGINEMRETR, £8 HEAWKSEEEEY) L2 B, &R RY R
&, YA Raf-1 BREEBURLRENSTE A /K A R Ang 11 B0 L4000 Raf-1 9235 IR MAR K[ *H] -leu A4
AN F % Raf-1 NF-«kB ik, %18 MIWE T pAd-siRaf-1 B IRRREEAA , JFAE HEK293 4006 402k i 41
N 2E , S Y0 LAN LIS B8 550 ) Raf-1 NF-kB 3235, M1 Ang 115 5090 WLARIE K

[%4]  Raf-1;/h 30 RNA; AR R O HLANM ; KR
(FESES] R33  [X#EARIRE] A [XEHS]1671-7856(2016) 04-0018-06
doi: 10.3969. j. issn. 1671 —7856. 2016. 04. 004

Construction and effect of recombinant adenovirus vector containing siRNA
targeting Raf-1 on cardiomyocyte hypertrophy in neonatal rats

ZHENG Ya-Ping' ,LIU Chun-Jie’
(1. Department of Physiology, 2. Department of Pharmacology, Luohe Medical College, Luohe, Henan 462002, China)

[ Abstract] Objective To construct an adenovirus vector expressing small interfering RNA (siRNA) targeting to
rat Raf-1 gene and identify its function in cardiomyocytes. Methods The siRNA containing DNA sequence targeting to
Raf-1 and its negative control sequence were designed, synthesized, annealed and subcloned into adenoviral shuttle vector
pAdTrack-CMV. The recombinant adenovirus vector pAd-siRaf-1 was obtained by homologous recombination with
pAdTrack-siRaf-1 linearized by Pmel and pAdeasy-1 in bacteria BJ5183, then transfected into HEK293 cells to package the
adenovirus. Cardiomyocytes were infected with the adenovirus pAd-siRaf-1, and the expressions of Raf-1 and NF-«B
protein were detected by Western blotting. [*H]-leu incorporation was evaluated by scintillation. The surface area of
cardiomyocytes was measured using a HJ2000 image analysis system. Results The adenovirus vectors were verified by
enzyme digestion and DNA sequencing. Compared with the Ang II group, Raf-1 and NF-kB expression, the surface area
and [ *H]-leu incorporation of cardiomyocytes were significantly decreased in cardiomyocytes infected with the adenovirus
PAd-siRaf-1. Conclusions A recombinant adenovirus vector containing rat siRaf-1 gene is successfully constructed. It

can effectively reduce Raf-1 and NF-kB expression and cardiomyocyte hypertrophy induced by Ang II.

[EE€TH ] MEEHAETESS THEIN IS H (No. 2013GGJS271)
[BINAEE B HE (1976 - ), Lo Bt BIZEZ , BF 5807 1 R 3R oy
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[ Key words)

Raf-1 2 (/2 1 vaf 3 4065 00 & =4, T 3l
i Raf-1 2 (B EEBERR LM 0TS , Raf-1 28 F G2
RAF/NF-kB (5 56 F@ P M EEE 507, 8
POE ) Raf-1 33 235 5 40 Mu ¥ 58 0 iEE 2= 500 1
A2 {H HET Raf-1 XFC UIEE i 7 FH i
FEAE—E W4, WF5E 7R RAS/RAF/MEK/ERK
5 3 R R RO LA B A PR AR, (HA
BRI RAS/RAF 0 AN RE I 4600 L4 g
AEAC B R 4 55— T, E A AE O IUAE A 40 A s
Riep B ICHA RS UER NF-B 5.0 JL40 A AR K Y
KF, H RAF/NF-kB %515 58 F i 2 X0 LR K
PFE D WS, 5 — 2, AR H
HITE T IM 8 K Bl Raf-1siRNA Bk TR a4k e 5
MEEILXT Raf-1 8 1 3R 35 19 52 W, 38 3 78 3L RK
VLB R WFSE Raf-1 K RAF/NF-kB %55 514 5
IRARN O LA A K A 52, R 435 Raf-1 %0 UL
JIEJEE A FH i it S e AR Al

1 #MEIAE

1.1 XEIY

Hi2E2 ~3 d SD FLEL, thi g 45 52 9 3 ) o
PRft Az P2 A ES . SCXK () 2010 - 0002, {8 7
VFATIES . SYXK (#)2011 - 0001,
1.2 R

ZEMR UKL pAdTrackCMV JEURL | B9 5 B 4L B0k
pAdeasy-1 1§ H Stratagene 2\ H] 293 4 i #% W H
Invitrogen N B KI5 E DHSa f BJ5183
[LaRiBS gz’—‘i%%%ﬁ;P&cl\Pmel\Kpn I #1 Bgl 11
fif s H New England Biolabs 72\ F], Raf-1 7 FEHLIA
NF-kB £ SEHEHLAAIE [ Santa Croz 2AF], [PH]-5
FIR([H]-Leu) Wy T [ T REWF S B
1.3 OALARERIERRERE

Raf-1; siRNA; Recombinant adenovirus vector; Cardiomyocytes; Rat

ButA)E2 d~3 d i SD LR fE W & F
B 02 IR BYRE 7 0. 19% R 15 WA 40 i, 2
O3 FTH R, B IS 0 AR I 1 10% /NAF LS 19
DMEM K532 A, & T A s R fa b g g,
R FH 22 R W BE AR LA M, S g AL (0 R -
SIS R
1.4 Raf-1 EEEHRFS siRNA FHiEGE
1.4.1 Raf-1 siRNA JPFIH 1T M GenBank H13k
1% SD KE L AT IR T4 (NM_012639. 2) , i i
http://sirna. wi. mit. edu/home. php ffi B %311 3 4
#OF %], 1. siRaf-1-1 (1612 - 1630 )
TTCCAGATGTTCCAGCTAA ;2. siRaf-1-2 (776 — 794
) : ATGGATTTCGAT GTC AGAC;3. siRaf-1-3 (2067
—-2085) AGTCAAAGAAGAAAGGCCT, ¥ Jir % B )
JFH#EAT Blast, A& & BLIRIE 7 51, 53 siRNA B
XTRE (5 A KA L S AR RIIE P TE P51 ) |
N T A WEXT Raf-1 AN[RIEEFFE) 3 %5 M siRNA [
PEXT BT 5 1 X514, BT B AN BRI DNA 7E
1E XBERY 5 S5 A Kpn T BV s A6 SCEERY S°
s A Bgl 11 B Y147 &5, 25 (Loop) T35 R 57 -
GCAAGAG 3° (1),
1.4.2  HZ MR 7 2K pAd-Raf-1-siRNA 44 4
T A X SR R 42 95°C 1B K5 Y i AU
FAZRR, 5 Kpn 1 A1 Bgl 11 XY pAdTrackCMV
JRLES: e AR5 % DHSa 64, il it R IR %
ORI T I FE AT B AR AR BORL IS 29 )
HEAT I D) %5 8 ANy %5 %€ . Pmel % pAdTrack-
siRaf-1 FIFHE X} B8 pAdTrack-siCon ZFAREEAR I 146
PEfL, CIP L@kl ibfs , 7E KA BI5183 5
W T B 28 UKL pAdEasy-1 $E47 A YR 40, R EL pAd-
siRaf-1 } pAd-siCon FH# A FIFE & (50 pg/mL)
B LB A 47 1 128 A5 XT3 BT & KT pAdeasy-1

R 1 Raf-1 MPITEXIE iRNA B4R DNA 51
Tab.1 Sequences of the Raf-1 and negative control siRNA template DNA

AL SiRNA #7571
Target site SiRNA template sequence

. F:5’ -GTACTTCCAGATGTTCCAGCTAAGCAAGAGTTAGCTGGAACATCTGGAATTTTTG-3’
siftal-1-1 R:57 -GATCCAAAAATTCCAGATGTTCCAGCTAACTCTTGCTTAGCTGGAACATCTGGAA-3’

. F.5” -GTACATGGATTTCGATGTCAGACGCAAGAGGTCTGACATCGAAATCCATTTTTTG-3”
sifta-1-2 R:57 -GATCCAAAAAATGGATTTCGATGTCAGACCTCTTGCGTCTGACATCGAAATCCAT-3’
GRaf13 F:5’ -GTACAGTCAAAGAAGAAAGGCCTGCAAGAGAGGCCTTTCTTCTTTGACTTTTTTG-3’

R:57 -GATCCAAAAAAGTCAAAGAAGAAAGGCCTCTCTTGCAGGCCTTTCTTCTTTGACT-3”
F.5’ -GTACTTCTCCGAACGTGTCACGTGCAAGAGACGTGACACGTTCGGAGAATTTTTG-3”

Negative control( siCon)

R:5’ -GATCCAAAAATTCTCCGAACGTGTCACGTCTCTTGCACGTGACACGTTCGGAGAA-3’
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JEHE, Pacl BV
1.4.3  MURHEEIELRE B HE RO EE DU E . 520 B 2
FAKL: Pacl BV LBE4EAL)S , Lipofectamine 2 000%%
YL A 203 4ifarb, B53E 5 d ~7 d 5 AT WA B
BEAN ML AR 5], i, BP9 AR 00 (- eytopathic effect
CPE ), FEULELE] 90% LA 240t BE CPE K 4l 7
=70 CH1 37 CRE R 3 U, 3 000 t/min .05
min, WCBE JE AR B L TH W, 48 I IR -k -1
7 Y EARREE 2R, BIFRAIE R,
VAT BE AT B I 22, 6 T B (Pfu/mL) = 107 x F
¥] GFP FHYE R 4 %5 AT (100)
1.5 OAHRaESR K

BubA2 d~3 d /) SD FLE, 76 Jo B 41 F Bt
A BT 0. 1% RGN A, WOAR 40, 250 5% 1
T, W T A AR AU I & 10% JiR 2R 103 /Y9 DMEM
B BT AR A TS, RO
JULZIH B RTS8 0 200 6 s B3 s ) AN [] , SR FH 25 3 Db
1.5 h, AR NIANAE ., Ses difbyefo (S-P i) Wisg
o-fESUILEN & H R .
1.6 Western blot # ] siRaf-1 NF-kB £ BE K 1>
AL4m R AR IE

JRRG T L A, PABEFL 1.5 x 107 /9L B0 L
YR 6 LR, FHARAS 8 41 B 2 4 SOMOI 11y
AT R GO L4 LA TR B A 1077 mol/L Ang
IT, 75 1% Ang 11 20 (¥ 10 7" mol/Lang 1) } %5 .0
LA LA (AL BRIR 3R ) ,48 h AR 20 i J i 4%
ZHAMML) R BT, R B IS I 3 P = TR 1A
60 min; JIAMGEE 1:2 000 Anti-rat Raf-1 .1: 500 NF-
kB —HUE T, 4°C £ K 5 BE ¥ 3 WO 3 PR
1:5 000 Hi BEBUAR o AL P i ( HRP) B B9 — 9t
37CHEE 1 h Ve i @), B 2 2 min ~5
min, 55407 B, &0 O, BA B-actin Jy NZ, 1T
s
1.7 OHAVERREK/INZE

AL 1.5 x 107 /9L A9 0 WL B B Fl 6 FLAR,
FHARAS F 2 R 7 4% SOMOT ) 43 3l B o0 L4
MR E BTN 10 77 mol/L Ang 11, 55 1% Ang 11 ZH ( H
H 10 77mol/Lang 1) J2 25 FH 0 AIUZH B 2 (A o 4k 2R
PRI ) It s Ak I % 240 s P R 22 Sl Tl 41 R
FLIC10 AP , AELEF B 10 4~ , FH HJ2000 &
145 BT Z2 G500 2 A i 3 T AR, IO 34
1.8 O ALZARE [*H]-Leu BANZENE

s+ weg EEH A [PH]-Leu (3.7 x 104

Bq/fL) , 5577 48 h J5 H PBS 74 ik, FRFE 4N
WA T BB AR UE I I B0 1) 10% = LRI
PBS sk , S 24 A0 30 min , WCHR 40 S48 T
BT BRI TR DN AR A DR R S0 2 T3 5
PR3 (dpm)
1.9 SFitFEFR*

K HH SPSS 10. 0 Zei 4 T PR « 5 #fiid,
ZH 8] R T 225381, P <0. 05 FoRA G5 X,

2 R

2.1 HABRRSHEWHMERETE

PUXS siRNA BLEESEAZ TR IR K, A R d 4
XUBE DNA B, 15329 100 bp B M4 A B, HiliR
pAdTrack-siRaf-1 1 pAdTrack-siCon J5i #7543 1) #F
17 Kpn 1 1 Bgl 11 XUEEI 45, 11 BLZT 9 000 bp Al
/INT 100 bp PR B (B 1) 5 FEAE R I Y 5 42 Bok:
S 7 B R RORL pAdeasy-1 7E BJ5183 411 i it
ITIFRE A, ) E 4 BRSSP AR 4L Pacl BEY) /S
N IL— 25 KT 23 kb, 53 — 4R R 4.3 kb (A
2), MIF%E B 3 AN EFXEAS R #7510 9 Raf-1 & FH
PEXT RE R IR H A E 8 TR
2.2 EARRESNER.FEREENE

pAd-siRaf-1 % pAd-siCon %% Yt £, 40 Jifg 293 4
O I W = N o T A & A N DU 23 Eo S SRS
JEEE IR IR BRI 10 d J5 T LR 90% LA
M FaR OO E A (B 3), s AR
293 ALY NG TS, F GFP FHYE L0 - B0k i AT
TR EE I A2, R EE AT B h 3.8 x 10" pfu/mL Al
3.5 x 10" pfu/mL,
2.3 DALERRERE

O WL TE A, A 240 2 il i sz
ALY B, a-BE SN B) 2E 1 52 BE PR S iz B oy
O ULEAE , B 20 AN PREFSE O LA A PH P 2R 00 A5 0
WA R 55 96. 2% (1 4 K 5)
2.4 pAd-siRaf-1 RIZBHBFSHKEXT Ang I
FEMOMMEMRER, [H]-Leu B XN E K Raf-
1.NF-kB & B RIER# M

Ang 11 L LA R m AL [ 3H} Leu BAREK
Raf-1 NF-«B 5[ RIA B 5 T2 A RA (B P
<0.01) ; siRaf-1-1 ~3 FZ 395 28 2.0 AIL40 I 22 i
1 [PH]-Leu 8 AR} Raf-1 & [ #5H 82K T
Ang 1T 41 (# P <0.05) ; pAd-siCon 575 (1% I8 41 A
eI w22 (Kl 6,3 1),
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M 1 2 3 4
9500bp
5000bp
3000bp
20001 2313 Obp
P 9416bp
6557bp
1000bp 4367bp

750bp

500bp 2322bp

250bp 2027bp

100bp

B2 Pacl BFVI% e 54 B 2k
Fig.2 pAd-siRaf-1 identified by Pacl digestion

1. pAdTrack-siCon; 2. pAdTrack-siRaf-1-1;
3. pAdTrack-siRaf-1- 2; 4. pAdTrack-siRaf-1-3
1 Kpn I F1 Bgl I XU % o o 20 28 12 ks
1. pAd-siConj; 2. pAd-siRaf-1-1; 3. pAd-siRaf-1- 2; 4. pAdT-siRaf-1-3
Fig.1 pAdTrack-siRaf-1 identified by Kpn I and Bgl II digestion

A (WILEF) A (R

B (WU B (LM
A. pAd-siRaf-1; B. pAd-siCon
3 pAd-siRaf-1 ¢ pAd-siCon HEZH I 5 05 FN2% 5 293 A (F1 R =200um)
Fig.3 pAd-siRaf-1 and pAd-siCon recombinant adenovirus packaged and transduced into 293 cells ( Bar =200)

5 ALAIAL S-P et (FRR =50 pm)
4 BEFE3 AP (BRI =100 wm) Fig.5 Cardiomyocytes with S-P staining( Bar =50 pm)
Fig.4 Cardiomyocytes cultured for 3 days(Bar =100 pm)
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w2 TEAMRHREXCHILINM Raf-1,NF-kB 2 13815 R H] -leu B A KM

Tab.2 Effect of recombinant adenovirus on the expression of Raf-1 and NF-«kB proteins,

the surface area and [ *H]-leu incorporation of the cardiomyocytes (x =s,n=6)

[3H]-leu BAXK

Raf-1 A #1k NF-«B %Kik

Géiii Sul‘é%f?ifi?nz ) [*H]-leu Expression -of Expression (?f
incorporation ( dpm) Raf-1 protein NF-kB protein
Control 567.48 +6.24 151.23 +11.34 0.53 +0.04 0.74 0. 04
Ang 11 1421.17 £13.83 ™ 387.47 £21.13 ™ 0.91 £0.07 ™ 1.51£0.11™
Ang Il + pAd-siCon 1572.38 £9.24 ™ 359.68 +14.31 ™ 0. 86 0. 03% 1.35 £0.08 ™
Ang II + pAd-siRaf-1-1 738.22 £9.39 *# 212.41 £16. 21 *# 0.29 0. 02 *# 0.51+£0.06* #
Ang II + pAd-siRaf-1-2 1092. 24 +15.32** 317.58 £18.48 ** 0.35 +0.05 *# 0.64 £0.05 #
Ang II + pAd-siRaf-1-3 1191. 41 +16.52 ** 328.24 £13.22** 0.55 0. 04% 0.75 £0.07 *#

*P<0.05,* P<0.01, Compared with the control group; *P <0.05, #P <0.01 Compared with the Ang Ilgroup.

ek D e e
il D - - -

i D D o S - o
1 2 3 4 5 6
1. XTHEZH;2. Angll 41;3. Angll + pAd-siCon group;
4 ~6. Angll + pAd-siRaf-1-1 ~3 4
6 FEARETEEXT O Raf-1 J2 NF-xB
HARIKHIFE R
Fig.6 The expression of Raf-1 and NF-«kB after the
cardiomyocytes were transduced with pAd-siRaf-1

and pAd-siCon recombinant adenovirus

3 itig

RNA T3 ( RNA interference, RNAi) & —Fh#r
AT SRS O Y BEA A5 BHL I B PR R Sk Y BOR . AR F
FRULEGARIBGEINCE AN pAdTrack-CMV
HEERR A, BT A WG B AR R T
BRI EE E1 XL H R pAdeasy-1, iE 60 AR 9% 7
Xof 201 O B Pt 2 R H A1 Y R JR T 2 AdEasy &
G5 M FEETXT Raf-1 B siRNA 521 B 2 200K
L BE DR G BOR R LR e A 293 20, TEi% 40
it r By A 2hE B siRaf-1 1) BORS FE ORL IS, 4
afifbyedn, IR 3.8 x 10" pfu /mL, i F A K
SO ULAR IR, A R TER T Raf-1 (9335, 1 6 Q)7
G IV B R, % P ROR 5 T YL T A
M, fHAFZM Raf-1 ik,

O WUNE JEE R o 28 Ay ) o 2 A2 R AR, 50
USRI o o 30 0y 5 1Y) A O Je B VAR G, o0 LA
MO JULE JEE %) 3 28007 240 I, 5% R A O JUL 440 i IE
Ko Raf-1 2 1 J& 1 raf &K 4 4 09 2 A 79,

648 NEILIR AL, B 2N~ 22 R IR B R Ak AT 15 A
RIRWERRALAL ) | RAS/RAF/MEK/ERK {5 5%
Seah P 5 A A AR K 0 R R IR A O, X R R O
JULEH A A4 A JSE S A T B AR AR T, B A )
TEHERINT] RAS/RAF UG I A BRI LA A AT
KN, AR S0 38 o) 44 A Raf-1 3 DX 35 41 B9
siRNA F5¢ Ho U R A 5200, & B pAd-siRaf-1-
1 ~3 FA e 2 2 e W 0] Ang 1755 0900 WL
g m AL [PH ] -Leu 38 A%, #/R pAd-siRaf-1
A R ELA B0 LA I R A 1 T, M3
JKSEAESE Raf-1 b0 JULZH A AR K B e BV
NF-«B WG st TR ARG, #ERET,
NF-kB 5 H 306 8 A LLAE S P A8 A7 7 T ik
o, MR  LPS SRR, NF-«B #EEE A
¥) IKKs (kB kinases) #3706, i «B £ 0 B 1R
fb Z FALIG WA, Z2ER T NF-«B 1Y DNA 25458,
NF-kB &A% RS0 -5 4H 1 #E5E [H 1 A8 28 19 B )7
PG54, B sh AL A B 5™ Raf- 1/MEK /
MAPK J&#7% KK ) E 255 o Em
NF-kB (3006 S 508 R B O LA i g8 T, B
ST 240 L 9080 T ) 9 4 A P A A 0 2 O
Mkt IRl HE RS, NF-kB #9385 7 K& 4 1k
7 (7= A, HO S 20 M 08 T A9 1 PG a8, o4 il
W1 %, KO AT 4 TR 7Y 2 1A AR 8% 332 1 0
VLB EF 4 4N AFF 55 ¥ UE 2, 9] NF-wB 0] LA il &,
SRLE AN M 0 1 58, E O LEF dE e T
RAF/NF-kB 15 55 S50 WUR JE (VR H 14 A B A,
ARG L5 R Raf-1 ZEH A RINEE siRNA 2144
BIRE S N E .0 LA Raf-1 & NF-xB 13k,
pAd-siRaf-1-1 [IVE % pAd-siRaf-12 ~3 YE I
B2, ULAH pAd-siRaf-1 XFCHUIE K AP #l4EH S T
& Raf-1 35, gEMiMH] NF-xB 54 5, H X0
YRR ITER Raf-1 4 FHIE R 300 1 2005R fe A 19 8 pAd-
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siRaf-1-1 ,IF3Z RAF/NF-kB {5 55 150 JUE R Y
PR HORAUE BUEF 4R 20 J S 5E 1) 2 5 0 LA B IE
KZ5T it

M2 Raf-1 LR 75 siRNA REA &0 .0 JILAE
K, HHMUH S T4 Raf-1 8 (A, JEMH0H] RAF/NF-
kB 155 7 A7 ¢ 8 2 78 BE PR K- g e 154 b BH Wy
Raf-1 | NF-«B W25 A6y O WUIE RS2t 1 5% 8
%
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[ Abstract ]
rhesus monkeys during the first year of birth and to establish the background data. Methods

Objective  To explore the growth and developmental parameters and behavioral characteristics of
Atotal of 18 (& =11, @ =
7) infant rhesus monkeys born from individually caged mothers and with known genetic background and postnatal days were
monitored monthly for body weight, body height, head circumference, chest circumference, forelimb length, hind limb
length, crown-rump length, tail length and anal-genital distance from postnatal day (PND) 1 to 360, while hematology,
blood chemistry and lymphocyte subsets were examined on PND 28, 175 and 360, and finger maze test was carried out on

PND 208. Results

Except for the anal-genital distance of male infants was significantly greater than that of female infants (P <0.01), no

The body weight showed linear growth with no significant difference between genders (P >0.05).
significant differences were observed between sexes in other morphological parameters. No significant differences of
hematology were seen between genders (P > 0.05). Compared with that at PND28, TP and BUN were significantly
increased (P <0.01) while ALP decreased with no significant difference ( P >0.05) at PND 175 and 360. Compared with
that at PND28, CD4 " and CD4 */CD8 * were significantly decreased (P <0.01) while CD8 " significantly increased (P <
0.01) at PND175 and 360. The number of sessions to solve task 2 in learning test was significantly greater than other tasks
with females significantly less than males (P <0.05). The females had higher correct rate than males in the 2-day random
memory test (P <0.05). Conclusions Body weight and morphological parameters show a linear growth. The PND. The
RBC, HGB, LYMPH, TP, BUN, ALP, CD4 ", CD8* and CD4 " /CD8 * in hematology, blood chemistry and lymphocyte
subsets show relevant changes to the growth and development of organs and systems in infants, which should be highly
concerned in drug evaluation. The finger maze test indicates that female infants have better reversal learning and long-term
memory than male infants. Background data and behavioral characteristics of infant rhesus monkeys during the first 12

months of birth are established in this study, which provide useful reference and support the evaluation of developmental

and reproductive toxicity of drugs in rhesus monkeys.
[ Key words)

Background data; Finger maze test

A Bl K& B B 1 ( developmental and reproductive
toxicity, DART) PEH 2 259 PR AT 22 4 PR P 1 5
BN SY, W AN BB O R B B SR
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TR T BN i 2 i) AR AR K2 B)
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3 M LAY 96 FUg R MR IR (AT 5.0 ~
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Note. (a) Schematic diagram of the finger maze test apparatus. Open area: maze section, shaded area: error

box (EB) and feeding box, reward; a piece of apple, from the bottom: step 1, step 2, step 3,

and step 4; (b) Photograph of an infant monkey trying the finger maze test to obtain a reward.

Fig.1 Four-step non-correction-method-type finger maze test
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Fig.2 Changes of body weight of the male and

female infant rhesus monkeys
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Fig.3 Relation between body weight and

postnatal days in the infant rhesus monkeys
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Note. Compared with the males, * P <0.05.
Fig.4 Number of sessions for the male and female infant

rhesus monkeys to solve each task in the learning test
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Fig.5 The correct rate of memory test in the

male and female infant rhesus monkeys
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Establishment of a rat model of chronic heart failure by transverse
aortic constriction and observation of its pathological process

XI Xiao-qing, CHEN Xiao-zhen, MA Quan-xin, ZHANG Li-zong,
FANG Ming-sun, CHEN Cheng, CAI Yue-qin, CHEN Min-li
(Laboratory Animal Research Center, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract] Objective To observe the pathological changes of heart failure caused by transverse aortic constriction
in rats. Methods Partial thoracotomy was performed to the second rib and the transverse aortic constriction was performed
between the innominate and left carotid arteries to establish a model of heart failure in 24 rats. The same operation was
performed on another 8 rats, except for the ligation of the transverse aorta. Echocardiographic assessment, hemodynamic

measurement, myocardial histopathological examination and NT-proBNP measurement were performed to the sham group at
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12 weeks and model group at 4 weeks, 8 weeks, 12 weeks after the operation. Result At 4 weeks after the operation, NT-

proBNP, EF, FS and -dp/ditmax of the model group was significantly increased and LVESV, + dp/dtmax of the model

group were significantly decreased (P <0.05). At 8 weeks after the operation, EF and -dp/dtmax of the model group were

increased and + dp/dtmax of the model group was significantly decreased (P <0.05). At 12 weeks after the operation,
NT-proBNP, EF and + dp/dimax of the model group were decreased, and LVESV, LVEDV and -dp/dtmax of the model

group were increased (P <0.05). The cardiomyocytes became hypertrophic and lined up in disorder at 4 weeks after the

operation. Pathologic examination of the myocardial tissue showed connective tissue proliferation and inflammatory cell

infiltration at 8 weeks after the operation, and cardiomyocyte apoptosis and collagen fiber deposition at 12 weeks after the

operation. Conclusions

Transverse aortic constriction induces heart failure in rats. The pathological processes are

compensatory hypertrophy at 4 weeks after the operation, initial reaction of decompensation at 8 weeks after the operation,

and heart failure at 12 weeks after the operation.
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end-systolic interventricular septal thickness,IVSs) . /¢
FEUW 4 K B N AR (left ventricular end-systolic
diameter, LVIDs ) | /& % J5 BE W 45 K 1 )5 B (left
vebtricular thickness ,

end-systolic  posterior wall

LVPWs) , 1158 8% .53 %X ( ejection fraction, EF) | % i
= (fraction shortening, FS) | L BEFR AR AEH
(left ventricular end diastolic volume, LVEDV ) | Z£.0»
A ARIHZEFL (left ventricular end systolic volume ,
LVESV) , fEi£25 3 0 s A ] E A 15RO
R,
1.4.2 I3 8 )2 4% AR bs 00 D0 5 - RS 1 4
20% ZHLIHFRIE K B (5 ml/kg) | K iR 548 3% 2
FEJiBeas 224 U Sh K SEAT 1 48, 3 — o i 4 E
PESIC AL, MM R E AL LG, RE S
min Pl & /2 F U 48 R & (left ventricular end-
systolic pressure, LVESP ) | /& & &F 5K K K ( left
ventricular end-diastolic pressure, LVEDP) e ER
K4 3 R (left ventricular pressure maximal rate of
rise, + dp/dtmax ) | 2 0 F fx K & 5K 3 R (left
ventricular pressure maximal rate of fall, - dp/dimax)
SR M BN R
1.4.3 BRI R 25 1 5 absesh ), IF
WL IE 28 4% RS [ 5, & T dehs B8 I /K, A i
B Y)H 47 HE 448 F Masson YL fh, ) 27 o il s WL
LR IARAL,
1.5 SFitZEHiE

SEHBAE L A £ ARTEZE (v 2 5 ) RN, R
JI SPSS 21. 0 Geit kAT b, R BRI A L
R One-way ANOVA (L[ E 5 220047 ) K, P
<0.05, LG FAHE L,

2 R

2.1 TAC XRMEBEREHFHKIE
WA ML R, EFPK S g5 8 RAR P K
ANJFFET IR F e ok 5 a2 g5+ BIE Rl

PO NUB I B R BOF A, FRERAE
AR ARG 24 h BT 3 HALE 29 H FEIE R
259 90. 6% s AJ5 3 d NIET 2 2 A6 27 K AET
N 84. 4% AT 4 F BT 2 HOAETE 25 H A
FHT8.1% . RJF 4 Ja fRFARHAIET:0 H 15 8
Ry,

2.2 TAC REAERHXRME NT-proBNP 7K
FETL

SEFARHEMIL  BRY TAC K5 4 J& .8 JE
I35 NT-proBNP 10 (P <0.05) , H 8 J& i ifiL
I NT-proBNP ik E|WE(E ; 12 JE B L7 NT-proBNP [%
K, 5BFARALB LR EZER(P>0.05)(F£1),
2.3 TAC REARRBAXRMESROHETL

HF AR g, AL TAC R )5 4 J& I
IVSd . IVSs . LVPWd . LVPWs . ZHJE (8 1) . LVIDs
N AHEAE EF FS B TR LVESV 3 [
fR(P <0.05), 8 JAM IVSd, IVSs LVPWs I 2 1
JE AR EF B TR (P <0.05), 12 JE A 1VSs
I ERAE LVIDd F1 LVIDs W& hn 3154 EF &
FFEA% LVEDV FI LVESV B 1 (P <0.05) (£
2),

BRI TAC RJ5 4 JA HLAE, 8 Fil B 4 T 45 b
ZFTWEE(P>0.05), 5 TAC RJ5 4 J7 .8
oA, 12 JERF LVIDd \LVIDs \LVEDV \LVESV {1
hn LVPWs &7 (P <0.05) ,EF Fl FS &A%
(P<0.05)(%2),

2.4 TAC REAREKEAXRA MRz NFEEL

S5FARA e, A TAC K5 4 B +
dp/dtmax 2 3 K, - dp/dimax & F+ & (P <
0.05), 8 i} HR LVESP . + dp/dimax . 3 F#AIK
—dp/dtmax B FFHF (P <0.05), 12 JHKF HR, +
dp/dtmax . 2 FE K, - dp/dimax 2 ZF & (P <
0.05),

52 TAC RJ 4 JHL0#E,8 JERF HR | +dp/
dimax ZFFER(P <0.05) , 5 TAC RJ5 4 JAF8 J4
Lb#, 12 JEiT HR AR (P <0.05) (£ 3)

£ 1 TAC RJG AR K NT-proBNP /K FAEMb( % + 5 )

Tab.1 Changes of serum NT-proBNP levels of the rats at different time points after transverse aortic constriction

| BT AL TAC 4 JA TAC 8 J TAC 12 J#
Groups Sham-operation group TAC 4 weeks TAC 8 weeks TAC 12 weeks
N AT .
iolibg 357. 63 +60. 60 511.39 +66.12° 542.33 +166.39 438.84 £41.72

NT-proBNP( pg/mL)

T ST ARAMIL, P <0.05,
Note. *: Compared with the sham-operation group, P <0. 05.
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AT AR B.TAC 4 & ;C. TAC 8 A D.TAC 12 J&
1 TAC ARJ5 AR BHIR B 7= 0 3 5]
Note. A: Sham-operation group; B: TAC 4 weeks; C: TAC 8 weeks; D; TAC 12 weeks

Fig.1 Echocardiographic assessment of the rats at different time points after transverse aortic constriction

2.5 TACAEARERMBARAOANARRFRES
T

it HE 3y n] W A AR 2H 0 L4 A HE 31 5
P 1 Vi 0 e A A R s S N e R AN
LR TR AN F A, R B0 LA AL, 20 JULZH 22 1]
HBREE4 A4, BRI TAC AR5 4 JEIEF.C WLgH
MIAEI LET 24 34k, 240 M A3 K, HEZ 2L, 148
SRS S H B Az | 3 2% 0 WA 4 [A] 28 0 240 o 32 ¥
IR L, 8 JE IO ILAH ML HEZ 2 L, e BT B
a2 O LA R =2 1) TG B S SRR GO JILEF 48 51 1
LT YR Y 22 | K IR SE A TRV o A R A R
B 12 FARE RO LA e [ 1 SR I 1
A2 WA OISR R (F 2) .

i Masson Yetan] UL (BF AR5 TAC K5 4
JAREHY O WU LR R DU S I 4T 44 €, 8 Jal it
WA g ta S5, 12 JR B SR 25 4 DT AR, K AR O
MEHEA(E2),

3 itie

ARSES FHE B S 4678 R (TAC) BUR B )
W, #E TAC RJ5 4 B BLONUE LR, 8 Ja H 30 L
PAREZAIIII S, 12 JE Bt JLHE AN A 3 f 0 g 5
Uy, I T MO R SRR A A I PR IE U )
Pof 500 WU A2 T R 380 AR e o0 g 2 o i B

IR R

NT-proBNP EEZRJE T O =, KB 505
SN 78 G far OGS B O T R 42
AIbRA), 52 T 0 07 % 8 1 I K2 W T 3500
PR FIr, ASCIRZE R L I, BRI TAC K5
+ dp/dtmax I 3 [EAK, - dp/dmax T, I H B
TAC RJ5 4 JERIW M3 NT-proBNP i THE , K5 8
JEBT IS NT-proBNP ik 2 W (E | £ 75 K 1 (14 1l 3% 3
it g 5 B0 LT RE T AR, (R AR B A AE
TAC ARJ5 12 JA B H B NT-proBNP 382>, 5l
REGA —E 225, X n] 50 LA e K hi AL A
T-A K, HE—R BRI & B TAC R 12 J. L
Y TR A T RFE, T NT-proBNP = 2K 5 T
O HEMZE TAC AR5 12 JERE, AT g i 0 L2 i
KA T IRIETT T2 NT-proBNP 7334020

FE RO Bh R A 18 P ) 0 B A A T B
A I PFC 77 562 vy 1) 7 R B R AR AR . A LR
S5 WRBAI ] TAC AR5 4 I A2 % J5 BRI AR R
W B (LVPWs) | A& % J5 BE &F ok K W] )2 &
(LVPWd) | %8 [] B e 4 A 01 R B2 (1VSs ) | % [H) B &7
TRAIYI R I (TVSd ) & 38 16 58, /2 35 M40 oK 3 25 FR
(LVESV) ZZE &K ARWZAF(LVEDV) B E 40/,
SHnsrE(EF) TR, KU TAC R 4 B4
FREMARE O BN O WECAR & TR D AR AZ A, O
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#£3 TAC REAFEBHRRACELEE (2 +5)

Tab.3 The left heart function in the rats at different time points after transverse aortic constriction

paetiE A EFIRAR AERK AERKR
4151 IPES AR )iS Wi A% (A SUES
Groups HR(bpm) LVESP LVEDP + dp/dtmax - dp/dimax
(mmHg) (mmHg) (mmHg/s) (mmHg/s)
1 > é
1&%7{(’E 430 £19 156. 48 +14. 690 0.5+1.84 12202.36 +1657. 41 -8321. 67 £663. 6
Sham-operation group
TAC 4
A 396 +69 171. 69 +60. 78 -0.19 £3.26 8108. 81 £2659. 23* —6771.49 £1648. 45*
TAC 4 weeks
TAC 8 J&
A 286 +27%" 130.21 +10.28* 1.85 £4.20 5825.33 +650. 54" -5405. 21 +£902. 70*
TAC8 weeks
TAC 12
A 245 £5%b ¢ 132.00 +£25.43 -2.52+2.45 5220. 13 +£1618. 03* -5425.97 £1521. 11*

TAC 12 weeks

TE:a: GERTFARULE, P<0.05;b: 5 TAC 4 JH 1L, P <0.05;¢: 5 TAC 8 JiLL#L, P <0.05,
Note. a; Compared with the sham-operation group, P <0.05; b: Compared with the TAC 4 weeks, P <0.05; ¢: Compared with the TAC 8 weeks, P <

0.05.

EFEARA

Sham-operation group

?

TAC4 B
TAC 4 weeks

Masson

TACS
TAC 8 weeks

TAC 12
TAC 12 weeks

2 ANFEEHRROIAEZH HE 4465 Masson Y

Fig.2 Morphological changes of the rat myocardium at different time points. H&E staining and Masson’ s staining

WU B PN IR, AR RO UL JEAE e W)
FEE, A B AME T IUESE 5 ThRg R 20 |
F I [R] A9 1li 38 20 7 2 f i, A PR IUIE R 0 =
AR, BEFE 1IN, O = T A, A
SECLAE R IR AR S, A
TAC RJ5 8 JAIR 46 b5 A8 0 A BT 28 i, #2700 WL ]
FE IR AR AR i ) 0 2 I, 4% o0 B RE TE iE — 2P 1
BB IR — 24, 1E TAC RJ5 12 J& I,
LVIDs LVIDd  1VSs  1VSd 1% F 4 J& .8 J& i &5 48

#i, LVEDV LVESV ¥ 14, EF WAL, 53
BRARE " — 2, KWITE TAC AT 12 JE a8 Pk
I KR B e 4 U,

O WIS B~ R TAC R 4 J&.0 LA i
oA TR R o, 4 A A, L UL R L S
L BIE BN R —E, 8 JEIME, AT 2 40 s
KA AT ANLIZ 0, & T WUIB S R A R B, 12
JELBSE O JULZ0 A [ PSR B, 0 BIL T S5 SR £ 4 0T

(T#% 85 W)
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CEMx174 4iifii s SAMHDI1 & 1Rk 5
SIVmac239 8¢ 7K P HUAH A ERE Y

YRE, b W, B &K, RakH, # &

(AL PRI BE 4B LR BR 2Rl | o [ B 2Rl 2 B BR A S 50 s IS BT, DA 3B AR H R B 4 S S =
[ R P R 258 B s NS sh Bl — 06 =, Jb st 100021)

[HE] BB W5 SIV 2R G CEMx174 4 B2, SAMHDI 78 5 RN 2R /KT 928 4k 5 3 /K T =22 (8]
PIFASCE, AR SIVmac239 WEEEYE CEMx174 A5 , B R UKL L1 M Al A, i A TaqMan R &1 SEHF 98 0
RT-PCR 77, K A0 L ) SAMHD1 mRNA FYAHXS 2R 3K 8 948k ; - Western blot £ l] SAMHD1 % 15 SIVmac239
P27 T AFRIE R RASAL IR HA e, R CEMx174 40/ SIVmac239 )5, 4l (% SAMHDI mRNA &
TS K GAPDH (AR KA B F W BT 3 d 2858 T 14% ,16% ,42% , B s T AR B, 45 4 KisF)
T 200% , 55 6 REZIXE|T 890% ; 4ifflh SAMHD1 & (1) 2RiA m7E B R 28 1.2 REFAREAR K, Bl 5 2 8 A,
FNHE 5.6 K, JLEAMNANE], RBLRHT T RS, 218 CEMx174 400/ERYe SIVmac239 J5 ,SAMHDI1 #£[H ik
L5 B R A K IEAE G 40N SAMHDI K /K5 SIVmac239 P27 & K FE2 7%,

[%%£i7) SAMHDI ;HIV-1;SIV;SCh 29 % & & RT-PCR
[FEISZES] R33 [ XEk#RIZED] A [ XEHS)1671-7856(2016) 04-0041-05
doi: 10.3969. j. issn. 1671 —7856. 2016. 04. 007

Relationship between the SAMHDI1 protein expression and the
SIVmac239 viral level in CEMx174 cells

PENG Ling-juan,CONG Zhe ,XUE Jing, SONG Ming-jing, WEI Qiang
( Comparative Medicine Center, Peking Union Medical College (PUMC) &Institute of Medical Laboratory Animal Science,
Chinese Academy of Medical Sciences (CAMS) ; Key Laboratory of Human Disease Comparative Medicine, Ministry of Health;
Key Laboratory of Human Diseases Animal Models, State administration of Traditional Chinese Medicine, Beijing 100021, China)

[ Abstract] Objective To explore the relationship between protein levels of SAMHDI expression with viral load of
SIV in the SIVmac239-infected CEMx174 cells. Methods CEMx174 cells were infected with SIVmac239, and the cells
and supernatant were collected daily for analysis. The viral loads and the SAMHD1 mRNA level were detected by real-time
RT-PCR and the level of P27 and SAMHDI1 proteins were detected by Western blotting. Results The mRNA level of
intracellular SAMHD1 gene was increased and SAMHDI protein decreased gradually when CEMx174 cells were infected
with SIVmac239. Conclusions There is a positive correlation between viral load in the supernatant and the mRNA level of

SAMHD1, and a negative correlation between the increase of P27 protein and the decrease of SAMHDI protein in the
SIVmac239-infected CEMx174 cells.

(B4 H]EE - - RAHEALHIRE (20132X10004608 —003 il 2012ZX10004501 —001) ,
[EEBNIZ RIS (1991 - ), &, W50, Lol 32, N SL50 s 2 #F58 TAE,
[EIEE TR (1964 - ) 5 WFFT 0L, 1A S0, AT 7 1] - SEIR B9 352 . E-mail: weiqiang0430@ cnilas. org,
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[ Key words)

SAMHDI J2 3 448 & BTS84 B (HIV)
W RAREE 41, 01 98 £ W, SAMHD1 ZE
YA BRI PH -, 7 5 22 0 28 40 . 1 105 20 e A S,
CD4 " T 40frh , K% ANTPase ZhHE, 3 iz P AR i
dANTP 7K, BH1E HIV-1 5 8 R R il (E 7 J g
(76 4L CD4 T 4, ZIABE R PR ER .
ARWFFEAHEH SIV 6 B Ye CEMx174 4lffL , BIF 55 7635
ABE T 4G 3 FE i SAMHDI 7 5E R R 45 1 7K
(4 A5 Ak 5 R 1 K 22 1) A 6 v, LA R
SAMHDI 7E 3% Ak 41 Hh A 508 85 4E FH PR AR 4

1 BT &

1.1 #H
111 40 AGE . CEMx174 4000, T #4000
TN A CEMR. 3 A1 B bk L4040 & 721. 174
AT A A 2R | 5 B R Y i P 20 L FS R R B
HH I B A i AR A Rl A B 4 . BERK . SIVmac239, i
ARSI AL, CEMx174 20 i 5 R 720 BN 4 x
10°TCID,,/mL,
1.1.2  FZL5H] & QIAamp RNA Blood Mini Kit Ity
H Qiagen /A F] ( Cat No. 52304 ), TagMan RNA-to-
CT-1-Step Kit 1§ H Applied Biosystems A ] ( Cat No.
4392938) ,
1.2 5|4¥pfnERst

FIH Primer Express 3.0 X 4% iI- SAMHDI
mRNA (NCBI: NM_001271642) #1154 % GAPDH
S E # RT-PCR 59 F1 MGB #R%l, Invitrogen
NEIGH(FR D) o IR RBARFL 20 pL, & .7
YIFFIR 4 0.5 pL.TaqMan® RT-PCR Mix (2 x )
ZZME 10 ML\TaqMan® RT Enzyme Mix (40 x )0.3
pL probe 0.3 wL DEPC-H,0 3.4 uL.5 pL AIHHR
RNA, JJW &4 48°C 30 min 95°C 10 min 94°C
15 s( x40) .60°C 60 s( x40) .

SAMHDI1; HIV-1; SIV; Real-time RT-PCR

1.3 XEFHE
1.3.1 4MERYe . AE 3 mLIRS BRI 3 x 107 4>
CEMx174 4fi Jfd 2%, A SIVmac239 % 5 Ji i)
100 wL,37C % 2 h, #M & RPMI1640 4= K =
30 mL,
1.3.2  FEAUCSE FIAL B, 78 CEMx174 41 i 8 4t
SIVmac239 JEEEIEE 0.1 2.3 4.5.6 K, 4M5IH 4
ml, (40 R, B0, R S W RNA,
real-time RT-PCR *ﬁ{ﬂﬂﬁﬁ%ﬁ%7k¥§%m o

B0 JE R4 L DTTE , —F FOR 4R U ML RNA
£ mRNA 7K A SAMHDI (493635 /19748 4k, B R
H7¢ )t & & RT-PCR & I 4K 15 09 CT {H, # H
AACT 3, B 27 22T B4 AS B ] AT i R AL T
WS ALK GAPDH RIMIX Rk &, A — i
il FREGE A, Al Western blot #:31] SAMHD1 & H
(IR AR TR p27 B ARk R AL
1.4 SitEFE

NS 22 844 GraphPad Prism 5. 0 0454011
B AL BRI

2 #£R

2.1 ApEREE

1E CEMx174 40 R34 SIVmac239 5 7% i 44 i
R R A, 2 P S A i R S o
3 Ryivl & 2 & 4y = A= (| 1B) L7855 6
K, FWEA R ENRLE A4 (B 1C),
2.2 SIVmac239 B $ CEMx174 4 B & B
SAMHD1 mRNA #HXRIZESERSHEZ EAHE
K5

SIVmac239 J&Y CEMx174 40 | Y i
R EE RNA K2 8 T, WS 1 R 1 x 10°
copies/mL 247, BI%5 6 KIEK 3] 1 x 10° copies/mL
(KE12A), CEMx174 ZHJfdrf1) SAMHDI mRNA 2T

&1 Real-time RT-PCR 5EHY PCR §" 85| AR
Tab.1 Primers and probes used for the real-time RT-PCR detection

H B 2ER I FIRET 2% FH(5"—3") KB
Genes Primers and probes Sequences Length
SAMHD1 F CCTCTCCTCGTCCGAATCATT 21bp

SAMHD1 SAMHD1 R CCCAGCTGTTTGATGTATCGAA 22bp
S- Probe CACACCTCAATTTCAACG 18bp

GAPDH F GACCACAGTCCATGCCATCA 20bp

GAPDH GAPDH R CATCACGCCACAGTTTCCC 19bp
G- Probe ACCCAGAAGACTGTGGATGGCCCC 24bp
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TR AR A YA LR A IEH CEMx174 AL ; B SIVmac239 i aE A CEMx174 i
55 3 RIFAIKIEZS ; C: SIVmac239 JN#E AL CEMx174 AU 6 KA 25
1 SIVmac239 J /& %s CEMx174 4fi L5 72 240 5 715
Note. :The site of cell fusion bulbs;A: Normal CEMx174 cells;B; The CPE of CEMx174 cells 3 days
post infection with SIVmac239;C: The CPE of CEMx174 cells 6 days post infection with SIVmac239
Fig.1 The cytopathic effect (CPE) of CEMx174 cells infected with SIVmac239

104 A 157 B
£
2 ¥ Z 2
£ =3 =
E = 10 @
2 6 ] .%
£ . 3 =2 R=0.6673, P=0.0091 **
[+ s =
= = 5 =
=0 = =
= 24 = = 24 e
3
L
0 T T T 1 0 T T T 1 0 T T T T T 1
0 2 4 6 8 0 2 4 ] 8 0 2 4 6 8 10 12

Days post infection (d)

Days post infection (d)

SAMHD1 mRNA relative expression

TE AR LU R EE B 19281k B STVmac239 %k CEMx174 4Hffr i) SAMHDI mRNA A ik A2 1k ;
C:SAMHDI mRNA PRI X235tk Rl 3 43 1 AH G HE AT
2 SIVmac239 /&Y CEMx174 4l SAMHD1 mRNA ARXS 315 ik R v 2 8k 1) 728 A 2 9 3 22 ) AR DG M 431
Note. A: The changes of viral loads;B: The change of SAMHDI mRNA relative expression;
C: The correlation between viral loads and SAMHD1 mRNA relative expression
Fig.2 The relationship between the relative expression of SAMHDI mRNA and the viral RNA level in
SIVmac239-infected CEMx174 cells

ZINFER GAPDH [ AHXT ik i, 76 Rl 3 d 05l LA
0 REEIT 14% ,16% ,42% , 5 I8 548 14 fn ke
Wi J5 FF ARG N, 55 4 KIKF] T 200% , 55 6 K
FEIRF) T 890% (1K 2B)

SAMHD1 mRNA A} ik 535 5% FIg N s
RNA # S IEAE R =0. 6673 ,P <0.01; (K 2C),
2.3  SIVmac239 B % CEMx174 40 i1 B
SAMHDI1 #1 P27 EARIEKETL

CEMx174 4 ifg J& 4% SIVmac239 J&, 40 Jiid b
SAMHDI1 & R FRIKEAEH 1.2 REPAEA K, B
Je WA, 255 5 .6 K SRS (KI3A)
TERAN YL 1 F b SAMHDI 2R 109 2634 & Sk 2
BB T B S e Ma D SIV e P27 SR
TEMNENZELBIG G, TR 2 XE
Zerl AR R P27 B, 25 4 d Feak R,

SIVmac239 R P27 fEH 5 SAMHDI1 5 H B3R5
HREBEMME,R = -0.8957,P <0.0001,

3 itig

FLNHFSE 2 W, SAMHDI R KSR 3T 3 15 9% 25
(AR 50007, FERE R A S 4 W 4 L Fn CD4
S T Al b o FEARAE Y ANTP ZKSF | BHLIE HIV-
1 9% & 5052 00, K A9 dNTP 7K S Ik o 2
SAMHD1 #& (1 9 il 95 2 &2 il (1 B 2246 bn . SR,
WY Gao Z AN7* LB ALAY CD4* T 4Lk YL )5
dNTP & iAW R, B I 355 Tk 2 4
dANTP 7K, R FE TG AR B9 T 41l o, SAMHDI
BEHABA U #AE M, SR B iF 92 3R W
SAMHDI & R T b BEf# dNTP K & 540 05 2
I AE L, 18 B8 & 4 RNase 19 I 66 Ok $1 9K 5
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0 1 2

4 5 6

2.0 ® -8 SAMHDI
- p27
154
k=
oy
4
=
5 1.0
w
=
=
I~
0.5
0.0 r T T 1
0 2 4 6 8

Days post challenge (d)

R=-0.8957, P<0.0001 ***

P27 protein

0.0 05 1.0 1.5 20
SAMHDI protein

1 : A Western Blotting B33k 45 4 ; B : SIVmac239 R EEEYE CEMx174 4 2E kI
C:SAMHD1 5% P27 3 A BT
3 SIVmac239 JiEEEYE CEMx174 4R i SAMHDI (P27 28 P 330 5 R I K AH D 43 B
Note. A: Western blot showing expression of SIV P27 and SAMHDI in SIV-infected CEMx174 cells; B: The relative expression of
SIV P27 and SAMHDI in SIV-infected CEMx174 cells;C: The correlation between SAMHDI protein and P27 protein

Fig.3 The correlation between the expression of SAMHDI protein and the
P27 protein in SIVmac239-infected CEMx174 cells

7000 R FEVE AR CD4 T T 4, ANTP 1945
BGE  IFABEBLI] SAMHDI 2 13t A R 15T
JREEDIAE

CEMx174 40 g 2t T kB 40 J 1 40 g &
CEMR. 3 #1 B kL 40 T-41 ML 2R 721. 174 Z238 1M1 A%
RIANRE R, B STV i 5 UL 5 fig 7™ A B b 19 40 B s
s ARWFSE T CEMx174 40 R4 SIVmac239 ik 7%
Je , B A R 7 T T 0496 BE AR TR T 4
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Assessment of drug sensitivity of the prostate cancer cells based on
real-time cell analysis system

JIN Ya-xi, SUN Cai-xian, GAO Hong, ZHANG Lian-feng, ZHANG Li
(Key Laboratory of Human Disease Comparative Medicine, Ministry of Health, Institute of Laboratory Animal
Science, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100021, China)

[ Abstract] Objective To develop a more convenient and stable method for assessment of drug sensitivity of
prostate cancer based on real-time cell analysis system as a reference for clinical treatment. Methods Human prostate
cancer VCaP, DU145, PC-3, PC-3M-2B4 and PC-3M-IE8 cells were chosen to detect the sensitivity to three drugs,
docetaxel, cabazitaxel and abiraterone acetate. Serial dilutions of the three drugs were used to treat the cell culture for 24
hours. The drug-induced effects on the cell lines after an incubation of 24 hours were recorded by the real-time cell analysis
system to determine the half maximal inhibitory concentration (IC50). Results Docetaxel showd IC50 of 8. 81 nmol/L,
11. 61 nmol/L, 1.78 nmol/L, 1.44 nmol/L, 8.69 nmol/L for VCaP, DU145, PC-3, PC-3M-2B4, PC-3M-IE8 cells,
respectively. Cabazitaxel showed 1C50 of 3. 73 nmol/L, 3. 96 nmol/L, 10.41 nmol/L, 5.43 nmol/L, and 7. 37 nmol/L,
respectively, for the five cell lines. Abiraterone acetate showed 1C50 of 8.34 pmol/L, 8.60 pmol/L, 24.20 pwmol/L,
8.59 pmol/L, and 13.21 pmol/L for the five cell lines. Conclusions PC-3M-2B4 and DU145, VCaP and PC-3 cells
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can be used as control for docetaxel, cabazitaxel and abiraterone acetate to establish cell models for the drug screening in

vitro and to provide reference for clinical applications.
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Note. Cells of the five cell lines are seeded in the E-platel6 wells. The CI ( cell index) values reflecting the cell activities are
recorded by the RTCA. The CI value is proportional to the cell number, the more amount of cells, the higher the CI value is.
Because of the characteristics of cell proliferation, when the number of cells in the hole reaches a certain amount, there is a
platform period, the CI value no longer increases any more, so the cell proliferation curve may be changed into “S”. a: the cell
proliferation curve of VCaP cells; b: the cell proliferation curve of DU145 cells; c: the cell proliferation curve of PC-3 cells; d:

the cell proliferation curve of PC-3M-2B4 cells; e: the cell proliferation curve of PC-3M-IE8 cells.

Fig.1 The cell proliferation curves of the five prostate cancer cell lines cultured for 96 hours
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Note. a; Docetaxel showed IC50 of 8. 81 nmol/L for VCaP cells;
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Z V4 il B X T bR 200 L
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showed IC50 of 1. 78 nmol/L for PC-3 cells; d: Docetaxel showed IC50 of 1.44 nmol/L for PC-3M-2B4 cells; e: Docetaxel showed IC50 of

8. 69 nmol/L for PC-3M-IE8 cells; f: Statistical comparison of IC50 of docetaxel for the five cell lines. N=6,

* P <0.05.

Fig.2 Sigmoidal dose-response (wariable slope) curve of docetaxel for the 5 prostate cancer cell lines
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Note. a: Cabazitaxel showed IC50 of 3. 73 nmol/L for VCaP cells;

showed IC50 of 10. 41 nmol/L for PC-3 cells;
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b. Cabazitaxel showed IC50 of 3. 96 nmol/L for DU145 cells; c¢: Cabazitaxel
d: Cabazitaxel showed IC50 of 5. 43 nmol/L for PC-3M-2B4 cells; e: Cabazitaxel showed 1C50
of 7. 37 nmol/L for PC-3M-IE8 cells; f; Statistical comparison of IC50 of cabazitaxel for the five cell lines. n=6,

“P<0.05.

Fig.3 Sigmoidal dose-response (wariable slope) curve of cabazitaxel for the 5 prostate cancer cell lines
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Note. a: Abiraterone acetate showed 1C50 of 8. 34 pmol/L for VCaP cells; b: Abiraterone acetate showed IC50 of 8. 60 pwmol/L for DU145 cells;

c: Abiraterone acetate showed 1C50 of 24. 20 pmol/L for PC-3 cells; d: Abiraterone acetate showed I1C50 of 8. 59 pwmol/L for PC-3M-2B4 cells;

e: Abiraterone acetate showed 1C50 of 13.21 wmol/L for PC-3M-IES8 cells; f: statistical comparison of IC50 of Abiraterone Acetate for five cell

lines. n=6, *P<0.05.

Fig.4 Sigmoidal dose-response (wariable slope) curre of abiraterone acetate for the 5 prostate cancer cell lines
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FEANM K FH 78 56 %€ 2 PCR AN pS3mRNA IR ER , LA Western blot J7 ¥ K il pS3 & /K F- Rk 28 1k ; {1k
shRNA TH)75 %5 5 shRNA THLFF 8 BURRAH SR BE , Sk S B e oAt s T ARBUD EE TR A2, ] Western
blot FAGRE A LT iR p53 B KRRk, SR AUMKCEIRR LI 2 A 40 RNA THUHE S, mRNA T3
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0.05) ;2 RN REIG , SR RS G AR 431 T DL 75 A6 JFIE | 52 0 SR 4500 8 40 A, S I E P53 B 48
Western blot S AL TR I A8k, S5i8  AWFSEAE A MIACT SEI g M P53 AR [K 3234 T A, (HAR (R 3l # 7K
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Adeno-associated virus mediated p53 gene silence in marmosets

SHI Liang' , ZHANG Chen®, XIANG Zhi-guang' , DENG Yi-chen', SU Jing-fen' , LIU Yun-bo'
(Institute of Medical Laboratory Animal Science, Chinese Academy of Medical Sciences, Beijing 100021, China;
2. College of Life Science, Peking University, Beijing 100871 )

[ Abstract] Objective To decrease the p53 gene expression at cellular and animal levels in marmoset using RNA
interference technique. Methods The shRNA interference sequences were designed and inserted into the adeno-associated
virus vector plasmid after bioinformatics analysis. The plasmids were transfected into African green monkey kidney cos-7
cells. The suppression of p5S3 mRNA was detected by real-time PCR, and the changes of p53 protein expression were
detected by Western bolt. The adeno-associated virus-8 was injected through the hind leg vein. The changes of p53 protein
expression in the liver tissue was detected by Western blot and immunohistochemistry. Results We screened two RNA
interference effective arget sequences. The expression of p53 mRNA was suppressed (82.7 +8.1)% and (80.7 +
7.5)% , respectively (P <0.05), and the expression of pS3 protein was decreased (77.3 +11.5)% and (73.7 =
10.7) % , respectively (P <0.05). The two marmosets after virus infection showed that there were virus distributions in
the liver, testes, and neck detected by in vivo fluorescence imaging. The expression of p53 in the marmoset liver was
detected by western blot, immunohistochemistry analysis showing no obvious changes. Conclusions In the present study,
the decrease of P53 gene expression at cellular level is achieved, however, the liver P53 protein in the marmoset liver is not
significantly changes. Further optimization of the way of infection is needed in the future.

[ Key words] AAVS virus; p53; RNA interference; Marmoset
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RNAi AR ] LA 5 M 51 B3 500G P R e 2 DT A
ik, T AR D e 0T 9T 5 B A T
FIFH RNAI 1Y 512 & 2 PN 1E W 15 28 3l ) 1) 32 445 B
TR PSR B ek, B S AR G R B p R (ER
TERR M b3k WA AR I F 5, B AH G B (adeno-
associated virus, AAV) J&—Fp B H A FE R 404K 25
HTFREPGYT FEH DRt 5T sl B g ~r , A XT
PR EE IR T N R UA A B AR R, &
SR G AR K Ak R AT LUR
AAV A3 RNA 40 52 30 30 4 7K - JE R 3 3K 1 2
A%, P53 JE— R E A IR AR L A, AR A
JiEE v 50% Lh b 2s th BB R 9 2728 i ] b A K
RO SCRAZ R I p53 iRl sk . BFST
W p53 [ 1T B A Mg H T Re A, 18 2 5 4 i U
T MR B DNA #5418 5 IR 15 HLAR AR
R A T BUR A iDL e
BUETNTENG N RS (B T 5 A OCRGPERE, B
22N 2 R BRI, k= — AR/ iy dE A
REEY, KA 17 R85 D A A iR
AP NAEE AL, HItRGE AR KLY
FEPRFEEXS TR DI RE S iRy R B R
TEAN KT SR, Hh T 48000 40 3 3 /0 LG
BT ] cos-7 AR, BT T HEHE P A 5
FEINERME pS3 FEH SE A RE . ALK RNAI
FAR, L AAV R A BBAE AR 9 R I ps3 3K
H L, FEIMTSE pS3 B A T AR O R Dy fig , LA
SRR N R A2 Bl 1 i BT 4 R SR

1 #RFn7E

1.1 Sz

Wk 3 L KRE 50 345 ¢ 355 g.360 g, 4%
SRR %9 H 3% 1 H.3%3H, &%, f
P ] P 2 R 2 B B 2 S5 3 W i o T L 5 9 I
DR RFRZM R 25°C ~30°C 1B 45% ~
80% ,12 h HRHH/12 h MAIE (8.00 ~20:00 F54T) ,
TR, A HROK, B AR KR,
1.2 P53 E[& shRNA FH#i sk

HRYEIME pS3 FEFH 751, MK IR shRNA (5
JEIZE Life Technology TEZk %1145 1 # &5 A9 shRNA
JP5, ¥ H i R Bk 8 244 BURL PAAV -luciferase-
shRNA I b B U155, T, DT 5190°R Ue-
F.5’-TACGATACAAGGCTGTTAGAGAG-3 * . X Hig
21 358 FHAS AT AA] FE R [R) P52 B9 Seramble 7371
1.3 ®HE= PCR

FEUUE A RNA , ¥ 4% 5% J5 4T SYBR-Green

P E | PCR, P53 N T HBI WA F.5°-
CCCTTCCCAGAAAACCTACC-3’ , R: 5’ -CTCCGTCA
TGTGCTGTGACT-3” i+ 4 15 i3 220 bp #Y H 9 Fr
Bt ,INZF K GAPDH it 15149 F.5° -ACATCATCC
CTGCCTCTACTGG-3 >, R: 5 '-AGTGGGTGTCGCT
GTTGAAGTC-3 , " #7260 bp"°' . PCR [
TR :95°C W2 3 min, 94°C 30 s,60°C 30 s,72°C
30 st 40 NPEX, [ MMM = RESE, R
27 AN AT ES RO

1.4 Western Blot

ey e PR el b g e
buffer %), /K& 5 min Z8VE | HL UK FE I B4, —
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FH Image J X BURSEA T IR EE 34T o
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AAV AR TORL A% FORL A B TR (8 ) =
JORLE I YL 203 T i, WCAE AN I AN ES 3R LB,
B TR, i UERR B, VR 4R, 4lifk, QPCR U 5E Ji
FEBE , - 80CIRAER .

1.6 REEHHY

— HAVE XA S & A scramble 551 (19 %
MR EE, PR ME NS4, VE ST A shRNAL B99%
. IR L 2 x 10 ve/ ke J5 #5107
FEESER 1 d 1 F 2 F 3 FE AT 6 AR 6 AR
Fri , W I s B AR WA O, DU RS h R S
(3 mg/kg) LN IS5 BRI B 9, T AR BBOK R /N
HIATFIEZHZH . Western blot A4 3% 2H Ak 5 12 46 ) /T
Ik p53 £ KRR ARSI
1.7 ®EARLKZRE

gD B K, 3% H,0, FiRFE 10
min, PBS 21 5 min,0. 01 mol/L My 4H 2% rhifk ik
BB, 5% 1 1i3E B 30 min, 70— T
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JNaE B 5 TAEW LA 1L, PBS #hk. DAB B4, A
Kbk, Z e K B B A
1.8 HitFEHE

HH SPSS 16. 0 Zi it #4475 534, P < 0. 05 &
NS ENE,

2 R

2.1 PRIE%SEE shRNA Ttk

FRYERAE pS3 LT F1{5 B shRNA 47571
B SEA I BT A RO S, P A 5 3
T A0 B 7K S 360 9 AE DN A pS3 FE IR 58 4 [RR,
HLAKFESIE BRI R pS3 FERAGI B W 1,
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F1 P53 N RNA THLF
Tab.1 The RNA interference sequences of p53 gene

ol A5 -37) X1 fir

Groups Sequences Regions Positions
ShRNA 1 CGGCGCACAGAGGAAGAGAAT ORF 1045 - 1065 bp
ShRNA 2 GGTGGATGATTTGATGCTATC ORF 312 -332 bp
Scramble GCTCGCCTGTCTACTAACTAA - -

1 FH scramble FAPEXT R & B 7 5 AS S5 4T ff 22 (K TR U,

Note. The control scramble sequences have no homology with others.

50 pm
R

HEAEBMET BB MET
1 JokifEge 48 h J520tFRAE (x40, b5 =50 pm)

Note. A: Under an ordinary microscope. B: Under a fluorescent microscope.

Fig.1 The fluorescence image of plasmid expression at 48 hours after transfection. ( x40,Bar =50 pm)

2.2 YRk ps3 BEETEE G

SRS UEBETTAHE SUF 50 B A RO R T
G BORL 48 h 5, X REBURL P 5 GFP 4l & B
FEDSG AR T ik e YL 0% UE AR 0 % T
J¥ 5 %) SR ) D A0 i, BT DL R AT IS 2250 50, UL
1,

PEIGE B PCR 455 R 2 22 “ k414007, 0
2 iR KRR 2 ASBE ST 81 ps3 JERl mRNA #
KRR FE FHE(P <0.05), HF shRNA1T mRNA
KU R % (82.7 £8. 1) % , shRNA2 mRNA 7K F
DLBRRCE N (80.7 £7.5) % , BIAHE ST p53 HEH
£ mRNA 74 BR W DT BRRCE

Western blot 255 Image J 315 XF G 3647 K
BESAT . AniEl 3 Firas , XFRE A 2 AR TS pS3 iR
HEREY B E TR (P <0.05), Hrf shRNATL &
FKSEILERRCR ( 77.3 +11.5) % , shRNA2 K
IR AN (73.7 £10.7) % o WAHE S X ps3
B AT B BRI, 28 1 KT AT mRNA ZKP-A6 0 45
RILALGRE—E,
2.3 FEERAERE

TEARDE N A B AR K I 35 B A8 3R A 9 1 1=
WEAENL, ULIE 4, bR B R S I A Sh AR A A
PAAV-luciferase-shRNA 3% 8, 7] LA & BH 1 51 9% 2

P33 Akt

Expression of p53 protein
(=
o
1

]
pagiitil shRNA1 shRNA2

T " ARER G XTI LS P <0. 05
B2 P53 5 mRNA ik
Note. * compared with the control group (P <0.05)
Fig.2 The mRNA expression of P53 gene

J5 1 d S2HAEEA D DO, 1 ST A AL
5,3 R AT LA LG R IGR | 308 | 52 0 e 4%
HBA AR RREE G . TIE B 35 0 A6 I A7 5, A
I 2 G B e S AR WG P, PT LAAHE I0 JH OEA 0 2
MIIE
2.4 BTAEZELR ps3 ERFE BRI

g2 AL 7 v R S 56 21 55 6 HEZH pS3 B Y
Ak WAL 5 R, ps3 SRR IR AR 2L b R
INARAR, A /Dt JH U 200 6 A% % 2, S 26 20 F %)
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Fof 4 shRNAI shRNA2

ps3 A »

0.6

Ps3E Akt

Expression of p53 protein

T
X i 4 shRNAI shRNA2

T : A: Western blot Bl B . JK 44 347 &l
« R S0 BRALLLEE P <0. 05
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Note. A: Western blot image. B: The results of gray scale analysis.
* Compared with the control group (P <0.05).
Fig.3 The expression of p53 protein
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Note. Fluorescent colors represent the degree of invaded viruses: red > yellow > green, the deeper color means a

higher degree virus invasion. ( Bar =50 pum)

Fig.4 In vivo fluorescence imaging after injection of virus
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Fig.6 The expression of liver p53 protein after injection of virus
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Investigation of the association between mitochondrial D-loop
polymorphisms and hepatocellular carcinoma outcome

ZHANG Feng-bin, GUO Zhan-jun, WU Chen-si, ZHANG Rui-xing
(Department of Gastroenterology and Hepatology, The Fourth Hospital of Hebei Medical University , Shijiazhuang 050011, China)

[ Abstract] Objective To investigate the accumulation of mutations and single nucleotide polymorphisms ( SNPs)
in the displacement loop ( D-loop) of mitochondrial DNA ( mtDNA) might be associated with cancer risk and disease
outcome. Methods We obtained cancerous and noncancerous liver tissues from 49 HBV-related HCC patients at the
Fourth Hospital of Hebei Medical University. mtDNA of the liver tissues was extracted with Mitochondrial DNA Extraction
Kit. Mutation and polymorphism were confirmed by repeated analysis. We assessed the prediction power of D-loop SNPs in
hepatocellular carcinoma ( HCC) patients. Results ~ No mutation in these HCC patients had prediction power for post-
operational survival, whereas one SNP site (nucleotide 150 C/T) was identified by the log-rank test for statistically
significant prediction of HCC survival. In an overall multivariate analysis, allele 150 was identified as an independent
predictor of HCC outcome. The length of survival of patients with allele 150C was significantly shorter than that of patients
with allele 150T (relative risk, 0.246; 95% CI, 0.070 - 0.861; P =0.028). Conclusions The analysis of genetic
polymorphisms in the mitochondrial D-loop helps to identify patient subgroups at high risk of a poor disease outcome.

[ Key words] Hepatocellular carcinoma, HCC; Mitochondrial D-loop; Mutation; Single nucleotide polymorphisms,

SNP; Survival analysis
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Tab.1 Clinical data of the HBV-HCC patients

Tifs R =% %k QAR (% ) P
Prognostic factors No. of cases 2-year survival rate (% ) p-value
PG Gender 0.271
3 Male 43 41.9
4 Female 6 66.7
g Age (years) 0.773
<55 27 40.7
>55 22 50.0
53] TNM classification
| 13 76.9
I 36 33.3 0.010
I"JkJEE#2E Portal vein tumor thrombus 0. 000
A Yes 10 0.0
JE No 39 56.4
Child 4344 Child-Pugh grade (B/A) 0. 884
47 44.7
B 2 50.0
AFP 0.128
<200 pg/L 17 58.8
=200 pg/L 32 37.5
A8 F< /N Tumor size
<5 cm 7 85.7
=5 cm 42 38. 1 0030
fiEE % H Number of tumors 0. 289
A Single 40 47.5
£/~ Multiple 9 33.3

R2 PURMRBTRIZ R

Tab.2 Multivariate analysis of the prognostic information

5 AY7E B Variables in the equation

95% A7 [X.[]

Béﬁ PR SE KI5 Wald H ?}Fi Pff Sig. ng ({E) 95.0% CI for Exp(B)

Lower TR Upper I1fR
Jib 8 K/ Tumor size 1.278 1.229 1. 080 1 .299 3.589 .323 39.935
i R 43151 TNM classification .389 .756 . 265 1 .607 1. 476 .335 6.497
[1JkJ8 44 Portal vein tumor thrombus .928 .428 4. 695 1 .030 2.530 1. 093 5.857
{37 5, 150 150T/C —1.404 . 640 4.814 1 .028 .246 .070 .861
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Fig.1 Cumulative survival of patients with 150 locus tumors
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An improved method for primary culture of neonatal mouse cardiomyocytes

WU Dan', FENG Jian' , MO Xian-gang’, LIU Ying -cai'
(1. Department of Cardiology, the Affiliated Hospital of Southest Medical University, Luzhou Sichuan 646000, China;
2. Department of Geriatrics, the Hospital Affiliated to Guiyang Medical College, Guiyang 550004 )

[ Abstract] Objective To establish a stable and fast method for primary culture of mouse cardiomyocytes.
Methods Dishes were coated with polylysine firstly. A two-step approach was used to isolate and digest mouse
cardiomyocytes cells (0.25% trypsin in 4°C overnight and 0.5 mg/mL to 1.0 mg/mL collagenase + 5 mg/mL albumin
collagen digestion liquid in 37° C for short-time digestion), then the cardiomyocytes were purified through differential
adhesion for 70 min and 5- bromodeoxyuridine (BrdU). The cell morphology was observed under an inverted microscope.
The survival rate of cardiacmyocytes was detected by trypan-blue staining and their purity was identified by a-actinin
immunofluorescence staining. Results The cardiomyocytes were in good shape and pulsed spontaneously. The survival
rate of the cardiomyocytes reached 98% and the purity was 95% . Conclusions This method described in this study is an
ideal method for primary culture of mouse cardiomyocytes with a high survival rate and high purity.

[ Key words] Neonatal mouse; Cardiomyocytes; Primary cell culture
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FR,SPF 2% , A F=VF Mk SCXK (JI]) 2013 - 17, {#
FHFATHIE : SYXK (J11)2013 - 181, 1 P9I EERF K2
S FY L ERAL . CO, B G TAER EIR
KIGHE, BB F AR ) B =& FEHER
B, B8 DG B AR, E IR B O AL, IR PN IR 4 1ML
(Bovogen ), Z R i & &, DMEM/F12 X% 3 3t
(Hyclone) , JERM , 1T 7Y fist J5U i ( Gibico ) , 5-7R i % IR
WERERZ T (BrdU) (Sigma) , HHERE 2 WPL,40 /1 £
L H B Triton X-100 ( Amresco ) , a-actinin ( 18 -
), Dylight488 tricl iUHT/NE 1gG (1H1-7E) , DAPI
(Beyotime) ,,

L2 5 s . Be & 10% M4 1075, 1% &
RS Z WAL = DMEM/F12 56485350, e 4
B S W R R S AL (0. 5 mg/mL — 1. 0 mg/mL 11
B A + 5 mg/ml, HEH),

1.2 ZWHE

L2.1 FUNRLC LIRS AU R
L2011 LHLALUGARES B 0 -3 d LN

20 H IR T 75% MRS T 8 ~ 10 s 14 B Ja bk
A TAE G 8 H [ T J0 R0 A L, IR
IR L/ B B 1 i 22 09 Bz R 8 I, 88143
B R, 70 5 5 W 4 O — IR B 5T g — A 1]
YT TR B f | R AN 22 H 20 — VR BT T 1Y) 2 ik
il TR I, A s | ke ¥ e, AR 4 0 I (9 48 30
ISR O A A

WU A VK4 19 PBS 28 wrifi e T 3 vk, R
B LTS VR T, R B A B R R 008 2 4%
00 i e i) LAl 20 2 48 25 ik, i s 0 IS 381) 55 —

ASTH RGO NEBT 2 2 ~ 3 R (RS
FREEHDAT) il 3 6, (P IRTEVK BERAE) |
1.2.1.2 O WU 53 88 5 155 DR O IR 80 A
BEESER TR A, A 0. 25% JEREE (7 EDTA) 10 mL,
R, 4°C (12 ~16 h) . 552 K, Ul s
WEZLZL, I A S8 2 RE 2 W 10 mL, 37°C fH &K %
5 min, H 1R JBEEE AT AAE T s 5 25 EVEWE, 0 AR
THALTR 10 mL (4 2 3 035 WS 2 80 U 2 20
), BT 37°C MEEAKBAH, 1 min TR,
DWW KO IR AL BB A S — A IR A
12 mLEGJE WAL, BT 37°C fEIR KB4 T
P2 30 min, B DIERBAFHE.OE D, HEH
3 ~4 WAL ZUIRAEE Y i B0 ILZE 2L AL IS
B ER) FiEWE 0 1 000 r/min 5 min, 7 FIEHR,
INTE 2RI 30 mL, R 540 T 45 RE AT 15 41 i B 7
TFHA RIS RFPE 100 mm B5F2 ML JilCT 37°C
5% CO, FEFAEHIEE 70 min, 22 505 BE D) 22 A
ZT 220 B RN PN B2 40 M A RO LR A, SR R A
MR, & W 0 G B T 8, AR R ] i S 56 H
(4 FH 58 4 45 77 56 R 3 A B 2% B, A Bed U i Hi7E
B & e B 0.1 mmol/L, BRIRAI G B H:
FEFR B AE 3550 FH 2 R R A g Ab B 1) 6 FLAR
H1,37°C 5% CO, FiFA T H 48 h J5 ,#7C BrdU
My oE gk, DUS RERE 48 h il 1 1K,

1.2.2 5 Wl 2 Co koI 40 JEL A7 306 5 RO JUL A
90 pL A 0.4% & Wi 44 10 pL AR A,
HE 3 min 2245, B 1 ~ 2 T VRS 1 4 R VT
B NG T B T8 B A 22 B
B RS, AR E o 0 157 40 i h i
(.0 LA, G il G 1 S SE AR AR, B ALERC 4 L
PP AT AT, RGO LA IR B A TG 2 (% ) = 1
AL (TR AL + JELIAEL) x 100% , EE I
HHE 5 K,

1.2.3 SO UL P B AT 25 2 R 0 UL i 422
Tl 1) 22 SR 61 S R T A e Ak B A9 100 mm 8% 33 1L +p
FRFRIGRE 5 (80 A 22 W ORI S0 LA B A i
SR P SR B, AR O LA R TS T, R
O A RARAS BRI,

1.2.4 0 LR 46 B 25 5 ((o-actinin S8 2 G 44
) RO ILAIMILL 1 ~2 x 10° B35 B B T 105G
S 26 22 R0 A T T 0k Ak 3 3 ) T TR B 1 24
FUtk SR B s W BE RS 7% 48 h G BUHIE A,
FH0.01 mmol/L i PBS 2% wh i i vk 3 WK, (HEIK
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R ONUAMAE AR AIE
Tab.1 Determination of the survival rate of cardiomyocytes
TR A RO WA %%
Experiment times Dead cell number Total cell number Cell survival rate %
1 2 105 98. 10
2 2 109 98.17
3 1 97 98.96
4 2 104 98. 07
5 1 99 98. 98
2 min) ;A 40 o/L A2 3R W & 72 W [H € 5 ~ 10 sl W 2T (%) i
W AL (%)

min, LN 0.5 mL, W 22 & & W, F1 0. 01 mmol/L
1) PBS 2% whil 515 3 K, IR 2 min; FH 3% Triton
X-100 Z ¥ 7 L 38 % 30 min, W 2538 % W, 0.01
mmol/L Y PBS Z& th il I Uk 3 K, B K 2 min (i
S80) s IA 200 wL 5% FIAEH 37 B E 60 min,
é?gé%{&ﬁi, Yk BT 100 FREEAY 200 wL a-actinin
AR IR A O LA M 2538 5 L 4°C VKA
2, 0. 01 mmol/L i PBS S #ilIE0E 3 IR, BHIR
2 min;{i% i 1:100 # B Dylight488 #ric AHT /N
IgG % R EEEMEE 60 min, H 0. 01 mmol/L ) PBS
PR EYE 3 YK, AR IK 2 min; F DAPL 4 E 17 2
%, EIREOEIFE 3 ~5 min,0. 01 mmol/L f PBS 2%
YRR 3 Wk, AR UK 2 ming FH K 480 1€ F_E Y
WA T IS PO R R B il R, ot
T N EER A BIME, g o Y o B PE By R0 L
AR, BEALE 10 A B N R 2 v 4e gk B
KA S K, B S R (FH M40 M 32 = BH M 4 i 4
H/ 84S %0 x 100% )

2 R

2.1 DALMY B EERNER LR
S, FH 22 5 0 1R 194 Ak B A SR AL
KWL (0. 25% JR G 4°C 14 72,0. 5 mg/mL -
1.0 mg/mL [T BYFE AR + 5 mg/mL 2R R
THALT 37°C 2 i Z U4k ), BT LA 3RAS K& 1.0
JULZR L, 5 W 0 % €0 0 Y 440 0 A7 3% 3 1T 3K 98% L
F(ERD),HE RASRIREGHE(78.18% ) |
PRI (90. 47 % ) 43 85 15 3% 10 WL AH A7 2 5
(B 1), MeJ7 (a8 255 | 40 I G B 1% 52 4, )
FH 2 O Bk 1O B 5 B 2T 4 40 e 5 A 0 LA iR LA
KAk 233050 BrdU 410 ] 5% A% 027 2 40 it ) 2=
Kaggl Feii3R 2 ~5 d S M ET b s K 28K
20 60 Ay 48 20 )0 UL AT B B8 25 3 22 1 19 0 UL 400
A, & W B S )RR 2T 4 40 B 5 AR O L 40 e R K
BB

95 -
9047 gg 15
90 - s

85

80 F

tEGoR AR
Bl 3 RO LI SR LA A7 175 50 B 2 LA

Fig.1 Survival rates and purity of the

Pk EZ 3 E S ROt Al R S

cardiomyocytes cultured by 3 methods.

DAV S EME K Lh i

NI B5 I AL T S YO JUL 2 AR 2 T 40 i v b
BRI E IR 5535 2 ~4 h J5 407 4 0 B A=
K, W6 40 i 2 504> (BJE 6 ~ 8 h Je i WL AR~
WLAR R 20, $ SR EE  RRIE, 24 h Je 40l
JUTPse R MiEE HI 5 A AR O 2 BRIE B IE
BOANELIN Z 0T (L 2A) , 40 M4 2l BA | AR R
AEAR—E, 21 60 ~ 100 YK/ min A5 ;48 h J5 41 il i
DR AR BRI A B, W B AT, A 2 AR 5
IR(K 2B) , BRI IRGE, 2 120 ~ 140 ¥X/min, @i
Z R AR IEIEFR N + W5 B IR 1O
VLA AR 5 A S L AR GE TR & B AL P
KRR H 2 (K13) .
2.3 DR EEE R LR

TEBNE DO H T 7T UL FE M 2R i LB B
M (a-actinin) 457 5 P 44 B 4% €5, 8 H 92 ¢ O 4 €4 FH
£, DAPL JL 40 iz 2 i 4 (&1 4,5) RSS20
JULZH AL 5 40 B B I AN 36 6, B A 2 6 ) S RO L
M, SR BN 905% UL FEIAIIEH a-actinin 4 {4,
HRABANE (K 2) , 2l I = TAE SR IR A B Ak vk
(75% ) 1 (89. 75% ) 43 B 5532 0.0 LA i ( &
1,5) , AT Uiz 7 ik 4 85 35 245 200 0 UL 4H A 6 2
&, WHA AR O WL B A AR K

2.2



rfE R PR 2R 2 R 2016 4E 4 H 45 26 B4 ] Chin J Comp Med, April 2016, Vol. 26. No. 4 65

48 h

A hEESE 24 b JE 0 ILAENE, B 53R 48 h O LA
B2 G AT T O NIgIAE (AR =200 wm)

(A) Cardiomyocytes cultured for 24 hours; (B) Cardiomyocytes cultured for 48 hours

Fig.2 Cardiomyocytes observed under a light microscope( Bar =200 pm)

ESE]. 2 EIA7S

Pk ER 3 E N F 0k T RS

we

A RAEHE LS B AT, C HZRBEMRBLH + Pk
B3 EHotes BB T 3 7kl iR 48h BY.C WL (FR R =200 um)

(A) Traditional mixed enzyme digestion method; (B) Two-step method ;

(C) The polylysine pre-packs culture dish + two-step method

Fig.3 Cardiomyocytes cultured for 48 hours in 3 methods, observed under a light microscope (Bar =200 pm)

K2 DHMELEE (x +5, n=10)
Tab.2 Purity of the cardiomyocytes( x = s, n=10)

TR U S IANERE %
Experiment times Purity of cardiomyocytes/ %

1 95.31 +1.45

2 95.52 +2.01

3 95.28 +1.83

4 95.44 £1.95

5 95.61 +2.31

3 it

UTARSR | 5800 LA 0 BF 5 119 4% 4R, T
LA DA SR BOR B 45 5388 % L 2 7 ad 0 | 5k
PFRIRSETT MBI RITIE, TEA0M -5 50T 7K 487

O LB TR 4 2 A e T K B i AL il e 3 ANl 54
AOPERT o o JULER i DA % 0 0 L 8 O o i 4
FEPR—FRA T E A EE AR . HET, X T A
S AL 19 DA B R 5 A AR X o R KR, T
1, 7L SR WL A DA 3R B AR I RE T3z
SR, 7L BRC WLAR M A9 AR IR 25 R bl 2 2 4%
b b BE DR 2 ARG AR K 1 8, — BAFAE L L
240 D A 0 R R AE  T RAR L B AR A L AR
SFIE AL, X O 22 X B AR A O S 6 45 2R 1
BB R, DR G Ao (52 Ak 23 25 R 90 JUL 20
IR F AR A0 BT AR R R AR it R AR 0 )
O LA B9 85 37 O vk 32 A0 4 2H ZUHR N BE v
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a-actinin

DAPI Merge

A GOSN E AR R (4, B (008 DAPL R (RN, C NN AR P s S e (B 5 A% DPAT e (A H I A,

B4 LI PO E (B

=200 pm)

(A) Green is a-actinin specific staining; (B) Blue is the DAPI-stained cell nucleus; (C) Overlapping image of

specific staining with o-actinin and DPAl-stained cell nucleus.

Fig.4 TImmunofluorescence identification of the cardiomyocytes ( Bar =200 pm)

AR LI
(1)

Wik

£ WA TR BB+ Bk
®

A IRAEEILEE B AW, C A E BB BB + ik
B 5 3 MAsas s s LA (AR =100 um)

(A) Traditional mixed enzyme digestion method; (B) Two-step method; (C) The polylysine pre-packs culture dish + two-step method

Fig.5 Morphology of the cardiomyocytes cultured by the 3 methods ( Bar =100 pm)

FIBGETH AL o3 B L An S 2 R Bt B 7 R SR 4
VERIE , 22 %, (H T 4L U5 BE A ) 15 57 S 40
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HYVERRE K 40, 1 2h R A%, e 2 LT AR,
I T Pk 2 T T2 R R IS D, I i
AR A 1) 35 3 0 A 0 i P 3 ) 240 i 1
I N BB T3 22 A5 AR SR R IR, DR kg B
P TR ARF ] £ 9 e T B R 14 UL 200 i 5 2 Dl
BERN A KA ARETT | B IR 52 M 240 L 149905 7 MA
I 58 AN BRI Al Ak B 114 20 2Rk 1 R

A BRI S 1, X LUK 38 W0 B T, 3R A5 1Y
DN RCH A HLAG ) 22 15 D Al o5 2 X 40 i
5 240 T P9I DT 4 S A P 36 25 1 97 P e
Tt R S P ) JILEAR B 5 70 73 BT AT 384 s AL
AN LB A T e, o8O LA L4540 708
HOEMELL Sl AL . H AT, RZECR IR RS iR

HHGCRERE + R ) AL R 4y (ﬁﬂ:T
P SOE ) kS E RSP %TWHEIH@W&E% N
AN VA S i AN v A T
ARIONEE THEGIR A MHH L . Pk 2R
iz RR AL AL 3 + 20k B A SR .0 L4
G55 R AN I8 2 F I R OA 2 A0 2l B 0k
(0.25% iR 4°C 1$%,0. 5 mg/mL - 1.0 mg/mL 11
BRI + 5 mg/mL 88 H A I B IE ALK 37°C
FERT ZUGHE AR ) 43 B K5 35 00 LA iz 3 A T 1% 42
rm@ﬁn%ﬂmz% MAE Ak By 5L al b % 35 55 Lk
172 A E R AL B, ASAURT AR 2 1
IL‘EJVEJH@ T L 200 A 0 B T | B R oy SRS 4
M TEH  HBhi 2R
(1) ZF M A R P o A BEES SR 00, i T/ R
AR LA LM 55 S 4082 2 SR A 454 A TR o
53 B TH AL TR]RN g B 048 AN, w2 390 400 o O
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AERZ TP ARG BE R BLG, BA BE, FH 41 B A1 32 5t
oy (M IEEA FiEEN JEEED Z54H
JiL A 35 J A kA N TR o 22 B A R ) Ok T
Bl 20 B 5 AT O JULAR B D R A T

(2)0. 25% JFil (& EDTA)4°C i3 7% ; EDTA J2
BT A R, — FEE R AR Y, AR R
TS VR 200 i [ %) 32 22, 76 JR I o EDTA W] 3 56 Jik 1l
R AR R e XX 200 e ) 4 5, B A S A ) T 4k
R T JBEEEAE 37°C , pH 8. 0 2544 T 1AL I e
FPEE IR DL, 4°C 2R3 BT T 9 i e e A
WP, A 0. 25% JREE (75 EDTA)4°C % %F 0 L
PP T I AL, WE BE TRLR 2212 M 4 ik 3 T 41 2 1)
B, (S 1 AL 2S5 A AR B A, AN 2 6 4l g
A By 1 AR IR B v A R BT R

(3) FH5E 4 55 3% WOk e B 0 A ik, BR B Z¢ 1k
IR il X 2L £ 4 L B 1 P Ak, SRR Sk A R A A7 AR
BEE TRy, 3B A T T 2 A v i Rk 4 A i
SCETE IREAR . R T 200N B0 LA M X e 1 T Ak
RSB SR £ v B v il R A
W23t % W BE R 20 1Y) e T, i 20 MR T R R
1% B 1A, T AL AS S 41 0K £ B4 LA,
T PR L P 2 R D T R S S I R
T 78 fsg i it ) v B2 4% il 76 0. Smg/mL ~ 1. 0 mg/mL
ALK E BRI AL, AE R I A B (5 mg/
ml) |, PRAP A, 45 55 T Ak 2 25 7 4 o o

(4)37°C JEBT Z U AL, AT L1 i S5 il 58 4
THALZEZL, DU AR A 2 45 55 B 0.0 LA B, 1fii 5 AT
AR R s ] ) 90 APk e Sl 200 R %) 95 45, 3k 97 ) B0
TH AT 3 DA K Bt 22 T ok 1) 40 i 00l B 2 | B3t R AIK,
/b BEEEARAE ST, BTN BRLC LAE AR L e
55, o B A R b, R R B S A AT IR Ak
SRS RAT I Ak, R 5 1 BE AN B3 R, A U B I AE
37°CHHIRAKIR R E D FIEA, DR &0 LA
PATF BN TR T 37 °C I AE KK A il 1
T, 2 TR I AR ARG 400 R ) 35 5 T AR 1 1
i RO ULEH B Y 3345 A AR K e, — R A 3 ~ 5
U, ARV AT 8] 07 2 ) ZE 8 min LAPY, T AR RS ) 3
K RBGE 2, WIFRAS A O ILAN 35 1 A HE ) I B R
R IR g, R b W AR R W 3RAS 0 L
YD e Ah I R AR A, PR O SR R
[E PR =R )i I

ARSI 1 A AR ) S BIE B N 22 R
SR T 1 A B SR NI + P25 1 40 25 T 1k 0 Ik 21

21 B 2 RED: (G BE 70 min) + £k 245040 il
P (FEREFRFEFIN 0. 1 mmol/LBrdU) 4fifk.C LA i
A% g N — i BEAR 4 L /0N B0 LA B B AR R 77
RLATONERIES AR Bk T EY
2 R A ) 02 5 O T SR Y TR R O LA
FERH SRS
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Performance and colonoscopic observation in macaques

HUANG Zhi-yin' , ZHANG Qiong-ying' , WANG Yu-fang' , FENG Zhe ', ZHAO Xu-dong’,
LV Long-bao®> , CHEN Wen-xiong”, TANG Chuan-jun', GONG Hui', HU Bing', TANG Chen-wei', TAN Qing-hua'
( Department of Gastroenterology, West China Hospital, Sichuan University, Chengdu 610041, China.
2. China Academy of Sciences Kunming Institute of Zoology, Kunming 650223 )

[ Abstract] Diarrhea is a common intestinal symptom in macaque. The corresponding intestinal lesions of macaque
are mainly described at autopsy but less observed by colonoscopy. The aim of this study was to develop a colonoscopic
technique and to obtain endoscopic images of the entire colon in macaques. Eight healthy adult macaques (5 males and 3
females) without diarrhea for 2 months, were fed Glauber’ s salt through nasogastric tubes. The colon cleanliness was well
matched to the endoscopic observation of macaque colon. The procedure took 10 —20 min for each animal. There was no
obvious abnormality in the colon of four animals except some slight differences of mucosal structure from that of human
beings. Small pieces of erosion and ulcer in the colons were observed in four macaques which presented mild diarrhea for
less than 1 day, while a severe stenosis was observed in one of those four macaques. No animal died during and one week
after the endoscopic procedure. Colonoscopy may safely performed in macaques. The images taken by colonoscopy may be
important to establish diagnosis and treatment of colitis in macaques in time and to evaluate the efficacy of drug intervention
as well. This technique is also helpful to provide qualified macaques for scientific researches.

[ Key words] Macaque; Colonoscopy; Colon cleanliness; Endoscopic image, colon; Diarrhea
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S5 9 A B DB , R T R AR S
o B AN SE A ARAT , T 438 IR TS A 0 45 B R RS
—E IR Wtz SR AR L B OE R 1 JC R TS
AR I B AL A — 5 S8 R W . 45 N B
BIE2IRS T NG s B B4 TIEE HER
YEH .

WG B TS 2 45 I N sk A ik, It
NSRS A N e IR A, BRI AL 1B 9 12
16 ARG ST PR e AT SRR ik
1w %

1.1 Zikzh

B 8 W etk s H MEE3 H fRE R4 ~
5 kg, T ERR 2 BE B B 3 b 97 i RSB 55 v
AR S8 B W A = 1R AT HIE : SCXK () K2013 -
0005, i shka e &4, T RT 2 AnyigtEiE
e o 4 HahWgis/hF 1 d, 5 4 ARG
Ko 8 HEhWE RS &, 258 sh i (8 FH AT
JE: SYXK (Hfi)K2013 —0012,

1.2 HEEERBEXAEGY

B 5% GIF-Q260] ( H A, Olympus A ) , B4R
£ 45 IMH-20 ( H 75, Olympus 23 ) , 4> H 31 N 55
HEBEHL( HAS, Olympus 22 7)) . B8 4 H NG
HEEML LT et &5 S (100 mg/ 32,
TLI0E 3 s 25 e iy A7 FR A 71 ), B 2 44 ( Na, SO, -
10H, 0, 24, PO JE oA BRITAE A ] ) | i o
FATLL0.2 o/mL W EW ARG K, BBifaf
FER W 3 W) w58 I R A B o0 N 58 R
e,

BRBESE 12 b, A A w3 hald B EA
TERYAME 50 mL (0. 2g/mL) , 5 452 /NI 45 0 50
mL 4K, S K B 150 mL (& 1), f5akaeHE
WEEAE WK BRI R ik &, 4 58 SW
B G RV I e 3 W O 9 7 B = b v
1, FOA DRSO 12, i RN A D i 36 i
Y E YN ey S TR NN A E
REREILER SR T 5 T 9, i s AT R o 25l etk
KAE, 2B IR ABEML , R g oE a2 ke
10N 1L R R i 1B A T 33t T O AN
1.3 HBRNERERERZE

ARECR 4 B o0 1 5 P P BE B H B 5 60
HRER . XERER F 2 7 @M (6 mg/kg) LA
SRR, R R AL PR A st B B S SFHTE R O K Bl

YrZEMEME T A G b K& S T asR A,
BRONERAE BT S A I S A AT
HEABRE A 8 , O i B . ARG I RS
WLl T4, UE R, A B ROR B, KA
SRR R . i N R A S, K8
Yo In e N 155 A AR IR,

2 #R

2.1 TRRMEER

8 FURRIEA W il K 4l v AR T K O, R & AR IR
R IR S R T UCHE R B[R] A (40
+10) min;3 h B KAEH S35 KEE, JCsh ¥ K ™ =
IKTFEANRIRYT . NBELEE, 5 FURRE I 1 ok 4x 3%
KERT S, 55 3 JNCH I %%, 65844
Kidr,

2.2 FERFRRNERE

{8 5 (GIF-Q260) ) B A2 A1, 8 4 4 45 1
Bk, I 2S5 b W Bk A BRAE k3
A5 NP KA A [ B 2R S5 i B (P8
16 cm) B T AR ZREE , RILTE 2RSS
JC 7 e 4 4, 3R ME W s T Y DR FE A B AT
et R nT . fE#HEE20 60 ~70 cm B A] 2)3A R EH
B i R AL 2 [ R A AT R S R 2 18]
BB ATIBE , oy JF AT B AR B g, A Rk
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Fig.3 Endoscopic appearance of the ileocecum, distal segment of ileum and narrow-band imaging of the

distal segment of ileum of a macaque

3 iFig

BRBAE AR N R L3, AL ) ot 5 N2k
EESUMIIIER & €8 00 KT I (PPN S

IR e EAR A SE SR S . T AR R [ P A
PR A SL T 40 AIDS “5 45 Fh gh P s s k47 of
S PR PERTH A R IESY M S R
o F g 2 2 W) B 2E 5, A R B SE 56 sh )



rfE R PR 2R 2 R 2016 4E 4 H 45 26 B4 ] Chin J Comp Med, April 2016, Vol. 26. No. 4 71

——
T FEAE W B PAE Colon stenosis
B4 BT WSR2 e AR

Fig.4 Colon alterations of macaques observed by colonoscopy
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Feasibility of transjugular liver biopsy in minipigs

ZHU Bing' LI Xiao-juan®,

LV SA",YOU Shao-li' ,LI Rui-sheng’

(1. Liver Failure Treatment and Research Center,302 Hospital of PLA ,Beijing 100039, China.
2. Research Center for Clinical Medicine, 302 Hospital of PLA, Beijing 100039, China)

[ Abstract] Objective

200 liver access and biopsy set ( Cook Inc, USA). Methods

To evaluate the feasibility and safety of transjugular liver biopsy (TJLB) by using the LABS
Five minipigs were operated though TJLB puncture under the

imaging guidance. The liver biopsies were analyzed by histological examination. Results Technical success of TJLB was

achieved in all the 5 minipigs. No procedure-related complications occurred, and sufficient amount of specimen for

histological examination was obtained in all cases. Conclusions

Our preliminary results indicate that transjugular liver

biopsy with the use of Cook LABS 200 liver access and biopsy set is clinically safe and feasible, and provide technical

support for its clinical application.
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Fig.1 The results of intraoperative observation in TJLB

2.3 TIJLB REMFAERREERF/NEEREN
BER

TILB ARJ5H5 5 Sk /INEURA Rl 2 2R 41 21 9 JiT 41 21
AT TR B LA o A, 45 5 A 7 O TE I I g
ALY L JTE /N S A T BT, JTF R HE SR HL R A
KT HES AR R WA A 575, TILB ARk
B IREES [R5 T — & T AR R AR I G, /)
T TARIGH 2 RE2FRIKE , JFBEIE # 17E AR
B AERORE R, AR BN, HoA A G 4y

3 iFig

JF 20 20 3L A 2 0 728 12 W 1) & A o, 7E
JH NS B2 W AR 7 vt 1) AR 8 DG HEME AR
XTEIRIZ W g o3 T7 AR B TS R A T4y
HERSHMAE IR 3R U IE 20 2100 7 %
w2, T2 TFIE TG A | 28 6 1 8 P 2 )30 A
PLB il TILB 245170 i PLB X H:f7 88 50 47 . 2 FHAIG
A3 3 TA R B 114 T v, LR R AN SR AR A B i B
T B e B IR K R R | 2 4 A 0T kR, R



74 P P A R A 4R 2016 4E 4 A 4526 5454 3] Chin J Comp Med, April 2016, Vol. 26. No. 4

HUPLB J7 i3 B s i g XU, IR bk H i — 2t
BOFIEZE B H AT AT TILB R, B4R TILB % PLB #
YEE 2% BT EINGA R ES AR, K
B U T R — SRRk R R A R — Fh
AR B A, w A B & A KU 0 T RE
BCENARAG T 4L A HE AT BR 212 W7 LW — 45 1Y
WIT R, A, G KA T 24 206 6 3 ]
DA T bk 52 , 000 2k 0 J i 7 DA B P ok
SRR

FEINA X TILB BRIE# /D, B % o 4 iRkl
TR ZERE Cook 247 LABS 100 HT P ZEHITE#4&
ZEXT 12 Bl FAT TILB MRS HAZ ] 47, MiAR S5
K2 E Cook 23 HIHT—1XHY LABS 200 7 S 7E52 14
LEARMBCA T XS H/NRRE AT N 2800000 At
B ORI PUN L I R ey e A A
ANEERHZ I R B DRl A S 30 3 % T /N T8 1
AR IVKEE % T G b 42 1) 27 S0 O v 5 4k JEE 1) B
B A, R LE e AT 3 I A, (H2
2 UHFIEAG R JE T e I PR SE s i ) Tk 4 2
YIRS 3 YR T8 A6 B 1A AT B A R i 7 T
FRATK/IN B R B R P S A PRI 1 IR, AR 1Y
KEREDE em'™ , ARLKH T REH TILB 1
ALATE, T /NRURE D MR B T 3 IRIFEH 2,k
EMRFIEH AT Z AT A F Y s Wi, A
HAEFR e DT B 6 4L A DO 2vie PR R T2 WG
HorgR ) AR S Ay fede B A /NS TR ISR T
WA HE Yk B AT 2R AR 40T 4 B by
BEIIEF AL R ERES, DMMUERERE R
U 55 2 RATDATERRE i DG RIFTCEM I
KB, EEAXT/INRUE AT TILB AR ST | % 4
CIEFRiOR

K, A B A S AR B R G R SR
Cook 2~ ) LABS 200 T PN 25 il 6 KB 22 % /N L J%
17 TILB ARIERCII Y, B TILB RAE /NS HA
—RE AT 3R A B AR T RO i 1 A T
I RIGTT A2 B 24 4 T B2 iy SR S R
FE,

S k.

[1] Kis B, Pamarthi V, Fan CM, et al. Safety and utility of

transjugular liver biopsy in hematopoietic stem cell transplant

[10]

(1]

[12]

[13]

[14]

[15]

recipients [ J].J Vasc Interv Radiol, 2013, 24 (1) : 85 —89.
Cholongitas E, Burroughs AK. Liver: transjugular liver biopsy
yields high-quality samples [ J]. Nat Rev Gastroenterol Hepatol,
2012, 9(9) : 491 -492.

Pathak K, Gopinath M, Salgotra KR. Transjugular liver biopsy
[J].Med J Armed Forces India, 2013, 69(4) ; 384 —387.
B, R, BB S KO RIS R 12 61 [T,
AT, 2015, 24(5) ; 446 - 448.

EiE, BRoehlt, KB, 2. DIIA B KRR I 5 S TR RE A R
FeTE L B/ N BB S8 vh B LU AT ST [0 ] o I LA B 2
&, 2012, 22(7): 25 -28.

Sporea I, Popescu A, Sitli R. Why, who and how should
perform liver biopsy in chronic liver diseases? [J]. World J
Gastroenterol, 2008 ,14; 3396 —3402.

Beckmann MG, Bahr MJ, Hadem J, et al. Clinical relevance of
transjugular liver biopsy in comparison with percutaneous and
laparoscopic liver biopsy [ J ]. Gastroenterol Res Pract,
2009 ; 947014.

R, BROG, g4 0T, G5 B UUH I K AR IF AR S
AR (], SHIAR B RS R T35, 2014, 2(1) : 16
-19.

Procopet B, Bureau C, Métivier S, et al. Tolerance of liver
biopsy in a tertiary care center: comparison of the percutaneous
and the transvenous route in 143 prospectively followed patients
[J]. Eur J Gastroenterol Hepatol, 2012, 24(10) ; 1209 - 1213.
PR, SRS AR B [T]. S AR B A
WAk, 2015, 3(2): 121 - 124,

Miraglia R, Maruzzelli L, Minervini MI, et al. Transjugular liver
biopsy in liver transplant patients using an 18-gauge automated
core biopsy needle [ J]. Eur J Radiol, 2011, 80 (3): €269
-272.

Hardman RL, Perrich KD, Silas AM. Single-institution Results
of image-guided nonplugged percutaneous versus transjugular liver
biopsy [ J]. Cardiovasc Intervent Radiol, 2011, 34 (2). 369
-375.

Kalambokis G, Manousou P, Vibhakorn S, et al. Transjugular
liver biopsy - indications, adequacy, quality of specimens, and
complications - a systematic review [ J]. J Hepatol, 2007, 47
(2):284-294.

MR, WEROR, 2585, A RS F /N BURS AR I T 9 A 00 2
SERTECA AT [T]. A AR SRR, 2014, 24 (9) : 42
-45.

FIz U, ZEWR0R, 25K 49, % 3028 /0 BUTDRS P A8 s A A
UGS AT [J]. R R SR 20 R, 2014, 24(1): 8
-11.

(& BH#A)2015-12-16



2016 4F- 4 H o R R AR R April, 2016
¥208 Hal CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 26 No. 4

JOC G
5ﬁmﬁ%§

é%\%\%\%\%\)

AR 2 S BRI B B SR S T AR T I 4 Y
o FLEWME AR K

(1 R T M E X BB BE B E A28 R I 430070
2. T M EIX RO E B PR RS AR, I 430070)

(HE] B e RASUHRANMIIIRE S —Fh e o, a7 ) S nler e e i A iR A S B 3R 07 1k . 75
R ORISR T IRE R SR T R L, S5 0 e e, K R IE AR 4w 20 20 b B3 9K o3, 6 3 T 1 57
L, WEEE AR M AR RCR DL BB ASRRAE . R 3 AR B4R, CCK-8 YR LA (I 2R, I S e 5 ek s I e 1
HEARRIBEO, HR  AIMNE IR0 ST AERE 0 A0 MY 25 0 AR AP b, 240 M A 4 T B g, AR K 2R
SRS R AR I R EE 3 AR FZIRPIL A, Fik R AL T IR B 5 IR R BT A 4
TR A, D7 R 1, R e i i S R

[K8R] RSB ST AR BN ; 70 g s 1 97

[FESZ£ES] R332 [ XHEFRIRAE] A [ XEHS]1671-7856(2016) 04-0075-04

doi; 10.3969. j.issn. 1671 —7856. 2016. 04. 014

Primary culture of rabbit fibroblast-like synoviocytes using an
improved explant culture method

CHEN Fang' ,LIU Qin' ,WANG Li-ping' ,CHEN Li-feng® , ZHANG Yi'
(1. Department of Medical Experiments, Wuhan General Hospital of Guangzhou Military Command, Wuhan 430070, China;
2. Department of Integrated Traditional and Western Medicine , Wuhan General Hospital of Guangzhou

Military Command, Wuhan 430070, China)

[ Abstract] Objective To establish an easier and better method for primary culture of rabbit fibroblast-like
synoviocytes ( FLS) by modified tissue cell culture. Method Healthy rabbit joint synovial layers were cut into small pieces
and siphoned off water attached on the tissue with sterile filter paper and then cultured. The growth status and morphology
were observed. The growth curve of the 3" passage cells was measured by CCK-8 assay, and the expression of vimentin was
detected by immunocytochemistry. Results The FLS cultured in vitro exhibited a spindle-shaped appearance and could
rapidly expand. The cell growth curve was typical of S type, and the cells highly expressed vimentin. Conclusions
Primary culture of rabbit FLS by the improved explant culture method is successfully established. The method is simple and
highly efficient. It provideds a new method for isolation of FLS.

[ Key words] Improved explant culture method ; Rabbit fibroblast-like synoviocytes ; Isolation; Culture
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FHE 100 U/mL H 8 % .0. 1 mg/mL 555 1Y PBS
Yk 3 WK, R B IR AT F 20 1 [ 2 K 4%, B R 1
~5 mm’ K/N,EA3S em FULA BRI T ~8 Heit
JEZH e AT TE 5 min 5, A 1 mL £ 100

U/mL HHEE 0. 1 mg/mL #£58 E 10% a4 1075 1)
DMEM-H 535, LA 37°C 5% CO, ¥ 35461 55
Fro WigE 24 h 5 IR EANIN 1 mL 7 100 U/mL
HRK.0.1 myml 5 8% K., 10% 4 16
DMEM-H 1572, {51 & 0 608 T LA 4 i i) A K%
BIEHAH, 4 ~5 d JFUEAT B, 12 ~ 14 d S5 40
I3k E) 90% Bl 45, JH# 0. 25% EDTA BYJEREEEFT 1:
24L4%

1.2.2  ZHAEAE K il 2 i I . BOER 3 A4 e, 42 1
x 10°/FLE RN 2] 96 FLEFFEM N, Ml E 5 5
£l AE 37°C 5% CO, 548 NG %, 430 T 55 5%
1.2.3.4.5.6.7d J5FE#LH—2, #% 1 CCK-8 i
EEREULIA, FE RS ARSI AL A {E, 251 40 g
AR TR,

1.2.3  dif%ess  BCH 3 R4, 94 1 x 10° /L3R
TAHICR M6 fLA T, 4HiE 1G5 48 h )5, Wi 15 5%
W, FH PBS Yk 2 i, A 4% 2 W[ 2 i 4°C
[E %€ 30 min, PBS ¥& 3 ¥X,0. 5% Triton X-100 ZE &
% 20 min, PBS BRI 3 I, BHIK 3 min, K
YR PBS, TEE LR 0L = a3, & E A 30
min, WK 48 W 5 355 P R, AN Uk, T R 98 Y
vimentin —HT( 1: 1005 B ) I AR &, 4C W7 1
o PBS ¥ 3 W, /K40 T IC b 24 WA, i
P AP 15 6 ( Cy3) bid /N TG (1: 100 i
) MB&H 20°C ~37°CHEE 1 h,PBS U3 W, %
T DAPIL#EEHFE S min, HE47944%, PBST 5 min x 4
WPk 224 DAPL, FHW K AR T IE R b i,
FHE LIV K N B 3 W Fr, SR 5 AE 2580 i
B MEERAERIE

2 R

2.1 YpESMNE

R ARG RE R 3 ~ 4 d )5, 166 W
TR WLZH A SR A K R s, DA AR K
ARRIE [BIE AR 2 M8 B UK RIE R
F(EI1A), 7 ~8 d &5, fEC2 B T ol WK
YA, O R LRI o = 3R AE D %k
ZMILAMBEIEAME(E 1B), 9~10 d 5/ 1 mL
SRR A 15 ~20 d, 4ok B W 42 |
iKE] 90% fl G, T A DL () KR TE O 3= (
1C) . KR thokryan i e = P3 i, vl UL L 21 4 446 g
FEAZ K BIE B a5 (B 1D) .
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TEAFAREEFE 3 ~4 4B JEAREEFR 7 ~8 d;C. EAREESE 15 ~20 d;D. 45 3 1R41H,
1 JEARG LT A0 A 1 77 ( > 10)
Note: A. Primary culture for 3 —4 days; B. Primary culture for 7 —8 days; C. Primary culture for 15 =20 days; D. The third passage cells.

Fig.1 Primary culture of rabbit fibroblast-like synoviocytes( x 10)

2.2 REBERHANE GRS 2 48 73 B 40 M A9 BH R 3R 3k 989% LA L (1]
BPEDOCHT I AR R M R A ABILE G 2),
AR PR ZHS RO E R TR 2.3 SRk

B2 e ek I G s T 4R I A MK P IR R L RGA T B (A x 103 B x40)

Fig.2 The expression of vimentin in rabbit fibroblast-like synoviocytes by immunofluorescence staining( A x 10;B x40)



78 I H R R AR A

2016 4 4 H %526 %55 4 ] Chin J Comp Med, April 2016, Vol. 26. No. 4

AT CCK-8 YR P3 A L 21 4+ i i 240 it 3
FHRETT, il R ) 4t L A A it 42 2 LAY g < S
W (K 3), 1ER)E5— KMo g s A frk /b, 4
2 d IR TE 4 d E AR K, Bt 1 5 0[]
RGN 5, 56 7 Rk AR, 4l i A4 K
LR IR R,

0.7 1
0.6 1

0.5+

0.4 4

OD450nm

0.3

0.2

0.1

0

L2 3 45 6 7
t/d
B3 SR M A A 4 2

Fig.3 The growth curve of rabbit fibroblast-like synoviocytes

3 it

JEAR A M B 7% 2 2 MU o w0 A L Ry 3%
PR AT AR S TE AR e A U R Y
SERH b HEFTOCHE DRI 22 K R ey h oy B8
FIMAELAL, BT 1 ~5 mm® K/, RSB T
3.5 em KiFR L2 AT, KB AU i 21 20 15 1
KAy RFENCE 5 min J5, A 1 mL 7% 100 U/mlL
B %R.0.1 mg/mL % R 10% s 4 10 1H
DMEM-H 35 35, XA 37°C 5% CO, 553546 M &5
Feo WiFE 24 h R RIVREAMN 1 mL 7 100 U/mL
B %R.0.1 mg/mL % %EE . 10% it 4 1T 1
DMEM-H 55359 ,37°C ,5% CO, /F FEi5%,3 ~4
d J& , T8 T o] WAL G A R Z Y )52 8,
KBRS 2 o IR R ARIE 8 UL 2 MY
FIFEIE 15 ~20 d RIAT3E 5] 90% ml G, 40 L 4 DA
WAV RRIE 3, W A A e s R
i AT A A A A I X8 50 o A, AR LR AR AR Y
55 3 AR G AT SR U A S B R ST, S
SCERRE B 1 E S ~6 1V, A B AL, 7
~8 UG TEHE LTk, 2 bl ik 345, Bk 3
~ 4 RN TH L5

JICET LA Vi S A0 B A i S v A e A L DR
Wi R 5 % B L = B8 (uridine  diphosphoglucose
dehydrogenase, UDPGD ), 5 K #& F1-11 ( cadherin-

11),CD14, CD44, fit 32 7% [ ¥ ( decay accelerating
factor, DAF/CD55/mAb67 ) , ifi & R ¥2 fL i . Thy-1/
CD9O0, IfiL. %5 21 JE 4% Bft Rl 7-1 ( vascular cell adhesion
molecule-1, VCAM-1/CD106) , JIE4E H ( vimentin)
%,,ﬂ\:qj Vimentin\Thy-l/CD90\Hﬁﬁ@&gg&é’pﬁ@IEIL:%
Fi AT HE AT A ARIC ) O~ SRR ik P IR B R
B R SE 8 UL R T8 A0 M, 38 o 0 5 5 A
M 2E R 7R P3 A AR 4 W B4 i 2 35 vimentin, 5
o EEAE NG AR

T FEE 200 A o R A W A LR i £
B AN, HL b B A RN A A R
PRIEFRAN M 22 R T 8 SR 2 Al 15 4R A 55 v 4 B 1 240
JHL, BV R o5 2 A A5 T 5 40 L m DA O e A O
RE 0o H AE R A R R il R AR K 2
U A AR ke 25 B I i 2 A 750 240 Jfa 1A £ B 174 B
SRAEA ML, DT F A5 55 v 2 FBE 1) 1l 2 A A e I A4
L TR EUROR B 2R G0 43 T S B T 25
K vimentin A9 BHMER S L 98% , 5 T 105 N5
B9 N T HERE N A0 L vimentin B R AR 45 , Ut
W3 3 22 R G AR AT LAAS 31 e 40 85 10 S )8 41 24+
JEE 40

IZ S0 R FH R A U 1B oy B 8 AR AR
JICET A P20 L, 5 1% 45 11 2H R e it BE 32 A 1,
e R S KO A T 2H S DI B Ik 1] H 45
VETRT B0, 2H 28 T 15 3% L 22 | R AT 1 MoK 4k 34
Jo , AR BB R FRAE 5 min J5, 0 RT DAAR 2 [ i 7E
BRI b, Z g5 n—2B R R W BT, 24 h 5 #h
P T PR FRWIAT T, AL Gl 2 Pk il 7%
A IHATWOKAE IR H PN RERS A7 222 ~4 b, JFH.
WA AN 0 72 [, A BB VR A 24 2H Sl 25 B
e, UARMERC A . (E7E R ol A U1 4
TGO EF S i A B ) i R rh A — S
T, (1) BOb He e BB T FE R B) a4, BORE 20 20T £RIE
TCRHERAE T BEA T, SR I AT A 5 (2) T
A I 11 i AR DR R B JBORA 33k R ik B 4R
AR L e gn fys Ve bt Je S BV T 85 5% 5 (3)
T A 2 B i) e o £ R A R I 85 % 1 A T
M LA B A DGR, I — A 3.5 em BEFRIMANA 7 ~8
Heay e ng H BB A Ok Z2 e A A M AR K
RS (51 N SRR = 1 [N = N T D S NI S
Sl (4) T AL TOCT RN TR Y
TR PR BT A AN L 75 DIAR 25 5 BUAS W
B SECRAN 2 RN, (T#% 85 W)
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[fE] Z &ML (multiple sclerosis , MS) J&—Ff LI H X #1128 2R 5t ( central nervous system , CNS) 4 4iE &2 v il
BEMIOR B AR R Y F B e B, B TP AR B O B AR, LA R LR o A B, BIFSE
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Advances in research of the role of microglia polarization in the
mechanisms of pathogenesis of multiple sclerosis

ZHANG Ming'?, LIU Jiang-hong*, HONG Hao', YIN Lin-lin®
(1. Department of Pharmacology, China Pharmaceutical University, Nanjing 210009, China;
2. Department of Pharmacology, Xuan Wu Hospital of Capital Medical University, Beijing, 100053 )

[ Abstract] Multiple sclerosis (MS) is an autoimmune disease of the central nervous system ( CNS) characterized
by demyelination and inflammation lesions. MS predominantly affects young adults with a high incidence of disability.
However, the exact pathogenesis of MS is still not clear. Studies found that microglia polarization tending to pro-
inflammatory M1-like state during the onset of MS, causing the M1/M2 ratio imbalance, forming pro-inflammatory
microenvironment state, and which further leading to nervous tissue damage ultimately. Microglia polarization may be
considered as the initiator of pathologic alterations by releasing pro-inflammatory cytokines and secondarily trigger the initial
microglia response. Given the pivotal role of imbalanced microglia polarization in MS initiation, a critical review of
microglia polarization is presented here, in order to elucidate the pathogenesis of MS and highlight the noteworthy candidate
therapeutic targets for clinic treatment.

[ Key words] Microglia polarization; Multiple sclerosis; Central inflammatory reaction; Pathogenesis; Treatment
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AR KB, /NI BT A L LT 2 5 e f i 42
IRAT M 2 995 19 9 B A B, 0 22 Kk 1 A 4K ( multiple
sclerosis, MS) Bu[JK 7% 1 ZRJ5 ( Alzheimer’ s disease,
AD) il i 52 I Bk T I BT I R 25
YEFHRERR . /N 20 L2 th AR ph 2 R ge b 2
G g2 WAL L, s T A I 356 A 1 /)N G o 240 . Sk 2
% HLIG AR /0N e J5T 248 i AT 43 K d A2 4% PR 1
K239, 40 IL-1B \TNF-a . IL-6 \ROS \NO 5130
2 R (MS) & — Tl 32 82 3R K P oix B 5 1 18 v
B G BB | & P 5 i) R At O 2 S
PRRRAE B A HL I o A Y, 2 B TS 20ROk
SR IR B Y 2 — U5 I (AL Tl S ) o %0
FRECINA 32 3l 80 S D) e A%, 258 N B
OB BRI B Al & R 2 | A & i R L
HATEE LG, BRI IR AIRR MS /Y
RIRPLE, K Aa A B 250 VE TS A, 2 MS (8%
o, I R R At S R ELAT R B g
HI S o ASSCR M V94030 47k [ Py A0 /N i S5 4
e MS B L MS 1S 56 S M R — S s v 1 B
o o Pk i A BE & ( experimental autoimmune
encephalomyelitis , EAE ) FH/E AL B9 3B, B 75 R
E—20 B MS (A m LR Bz SR TR TR Y 7 4 A 4
R,

1 /MR BT R B R AE R B AR

Del Rio Hortega 7£ 1932 4F 1 K #2i CNS Hi/)
JE T A B ) A A, 1 — 2D B 5 S B, /0N I T 4 JiE AR
YT LY CNS H g F AR, 29 5 CNS 4
B 12% , 550 E A0 B i AR {RL, {5 i T CNS
TR A0 A BRI (A5 /NI BT 20 e A A L L T
AE 5 AMNE E AN R fE AR 22
L1 /BB BRI

AN BT AR & CNS F [ A A S 5 20 i, 2
HXH 22 JERE SN Y 222 S i, REA 4E RS CNS Y
PERRAS  BAR ST RS T R, i SR S
i, HAE MS kA R INEERAES . Bl
WFFE I, CNS Y RE NG 1 52 7778 55 A0 Jo bk L2 48 AH i
(1328 i AR L 40 R o VR P LA A e T L B
E—H 2R CNS Sz T 40 S e R g HA
PERR AU, X — & R AN E Mk D i =
CNS WY SBE S, (BAELERE CNS Ho i - i) o A2
o R R TR S S S NS A AT o
TR

FEAE PR AR, /NS B 40 i S CNS 1 “ i A
B B ZI W CNS PREEARAE , LA X AR P 4045 b 7
WOl — BP0 S kA (A | A
17 FEVER AT ) | /0N B R 40 TR s G Ak, — D
TG PRI /DN S5 40 A 3 2o 14 5 | e D 2 3 | o IR AR
D] - 25 A B 22 /0N B I 240 i i A/ ) I W 4 L < I
IRk, 51 & AAE SN, R R B 1 AR AE PR
IL-18 IL-6 IL-12 ' TNF-a LA K ROS . NO i#B &L .
BRI G2 T, AR SR,
BEAN T AL 4 /0N J5 240 5 I e 0 R K M i |
i K B W BRI N AN R B L S — T
T, /I 5 240 B A 1T S8 2 [ 43 0 5 5 A Wbk AR
IPIPLRFEY) T4 TL-10 45 42 4 R 7 Fi s 2
Yy ik B AR B, 430 3R R AL B B R AE
&Y CNS IEH YRR BEE RIS IR A,
NN /0N J5 240 L %) T 265 485 460 -5 4 7 2 R 14 1F 5
BUAS T S T 3 A 2 1) /0 e o 4 e 2 2
KRR,
1.2 /MERABRERIRK
1.2.1 ZMyEIL3 (classical activation, M1 #Y) .35
SUNRRAI S M1 B (E S0 FRED g
(9375 S 70 2 s Z2 4 (lipopolysaccharide, LPS) ' H:
WK, A1 I T A 3 P A3 T S R R B L AMACSE
T 375 3k 10 S B /0N S A4 B ) M1 TR £
AL ok B G T TLR R Y TLR4 3Z K4
SN2 H N R FE A TLR1 - TLR9, % 4657
TR TLT-RE 9 1R 51 BT B 40 A A0 s 2 0098, 1 ke
1407 INJSE ST 240 . R e 2 2 P 43 A R A A kg MR A R
ZEHLAR /A BT K TR I AL 2, HL 40 i 3 1fT 9 MHC-
11 V8 R 22k R B & T (CD40) MRk b
P s HAT R 2B AR ) 0SB Th 408510
oI S HR PR 1 43 F AR ) CD86 ,CD16/32
INOS 2563k BP0 e ah, M1 /)N i J5 240 Jf 38
Feiit— R 5 AL % 7 (IL-1a, IL-18, IL-6, IL-
12, 123, TNF-a) | ¥k W 7 & b & 5 o T
(NADPH % {0, #rWdE A LG, 175 57— 1k
RAHE) NO %2 SHLRR SAE R B X o 22
R G il — o PR E 1 R 38 58 B i R BE AN A
AR, s A A S5 EED FE,
HEF5 CNS MIxHREE D,
1.2.2  af # AR 7% 1L & (alternative activation, M2
#1) . Argl \CD206 FIZZ-1 , YM-1 2 M2 %1 /N 52 J5t 4
MAOAR RS M2 N T 4 A A A A
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SAETN ] | LA | M AR R E AR,
M2 BUR[ 3o T, Y 14 (IL-13 BRE T, AT
DA HA KBRS DR M2a 77, 3% 3 74 38
i TL4 SZARAIH M1 BGAL 5 B NF-kB 5538 %
Fey 34K | TLRs %03 52 & Y15 5 09 M2b A 5
F3K IL-10, Ik 635 IL-12, [A]Bf, MHC-II ,CD86 %3k
W2 BVE UL B M2b SR B T ORI T 40 AR AR Y R
77, RS /N BT A0 s A T R A R R TR
DL 58 PR T TL-10 \ TGF-B i M2c WY
FESHRAERMN FRGAHLSNBE SER, H
i 40 Bl B 7 103 IL-21, IL-33, # 1k B 7 CCL2 .
CXCLA S5 BeE S/ N BT 4 i ) M2 BUAR b, M2
RU/INGE 5T 240 B 53 Wb Bt 46 - ( 1L-10 , IL-13 | TGF-
B) ML E F: N 1 (IGF-1 .BDNF . VEGF .EGF) 45
BRYE S, B IR RAS UM, fE s 5, AP
oG, N 4ERE AR A B A9 R e, ML M2
SR /IS I 4 L3 A B R A A i, 52 4 R AR P BB
rh ONHERR T Ak ) 25 /0N e 0T 40 B A A A, (AR —
PRI, /NS S5 40 R 2 ] 9 P A 5 1) 22 T RE 40 g
HIRAAIEA R IR A 2 A2 5 — PP A4S i 2 4k
TAWI AL, BT Bos, 75— 2 i B AR L
B SOFFTRTIER G 1) 1 5 240 L v mT DAz 000 2] M2 7 )
FEIEYZ — -Argl B9RIE ) AR R,
M2b 3 AT DA 4k M1 FI M2a/b i 3o 8 48007
XA GE AR /NBE T2 ML T M2 AU 2 [a] A AR AH
HREAL R AT BEME 75 M1 TR /)N 58 5 400 it 3 8 T AL 1
CNS iBFrtEpam A2 0E M1 BN 40 i 1) M2 Y
PR AR, B A2 R /0N R 4 B 1) B R 25 M2 8 g
b, 4EFF M1/ M2 FHXE A, & — DT TE B 2501
R

2 MNREEBERL S MS fFE

MS & —Ph 32 B X B A B e e
0, MS R & B K SO AL R LA K
TR 5L 40 RN T Ak Y A R B R MS R AR
55X ST S 0 B VIAH G
2.1 MS RETERRRER M

AEBIRASTS | ST S LA K B Rz Xof A4 9 A1 534
(2% HERF N PR BT B A7 1 — Fh S 22 g R AR
BU T BRAR SR ) 18 P R A B 35 3 K
/MBS TN M 1] 42 48 2 M1 YRR AL, I3 /N
AL ] M2 U Ak SR M1/M2 (AR A2 A
B AR, A5 P 2 4L 20, IR i i B B

AN R B S RE ML L 2 R AR R IR
Jil CNS RAE SN, 15 Ak, X — R T e B
K 5% i B Z2 P A AL (relapsing-remitting multiple
sclerosis, RRMS) #0415 2 22 fift -2 k& Hig Wi N
(0 E BRI M2 BN 5T A0 e 2 5 b 4
U BE SNl 2 52 b3 0 B, AT 75 B K T
R W R 507, B BT #4238 37 W 1 IGF-1
BDNF S5 4: i, PRI, 8175 /0 16 J5 448 F i R
A B T2 MS B8 s
2.2 MS mES/MNR MR

MS B FRAEAS CNS kb m] WL TG AR Y /)N
JE AL, 0 L P INOS . COX2 Y %1k W 3 1 g | F
RO A 234 NO \ROS %5 SL8e vk A Bt
g PE N A #E R ( experimental
encephalomyelitis, EAE) sl R 5% & B, CNS
A8 ] R ) /0N G JBT 2 L 498 B B H i T A 35 A 1 3
582 HAHKIRE B T5 A Th 20 g 4300 Y TFN-y 2
M1 T2 i B8 S AT ), 70 MS JEAE B BT 46 B
B, /N J5T 240 A8 1) ) M1 B AR Ak S 20 ) HE )
M2 BItRAL . 7E MS S ASPE b, AT ARSI 2 AH 1
RAER FRIKHY B, oAb, M1 AN R 5T 40 Jfl
NREIEZE- XS SR 1 1 NS g it i O R N D )
BB ) A/ 8 R T AN R 1Y o Ak, 51 & i S G
R AE MS AR EIE M2 R A B N
WA B TS ta . Blin, HTRY7 RRMS Y2y
Yy-Fs PR T WA S Thi 7] Th §548 et Hi R M
KA TR, IR ST B, P, 306 /N 5 ot
A e M1 B A, A R BT R 2 M2 B R AL, 2
T MS i A8 g — AR RE R

3 NEERE

autoimmune

MS & — Rl H AT 2% i 23R AT dE o Y L B
A HIWFIE A BTG E MS 578 5 48 0 I Y PR SR 6
R AHRBUEH S M2, 38 B2 A4 /NS o 40 i 1) M
IR AL, A2 R H ) M2 TR Ak 2 35 ik Y M1/ M2
EL R A ARG, REAS IS MS g A I ATE AR, 4E
ZRIE R &R, HLATRRME-MLEI AR . (1) Btk
PR M1 AU/ BT A A, Bl /> NO \ROS S50 4 85
YLLK 58 TN A 1, DA pp 2 7 5 (2) fi2 i M2
RU/INE S5 4 B 3% Ak, R TSK i I B IR, X4 R
iE PR 2B PEVE R, Db CNS #1405 ; R, 1o
JINJRE AN L/ 5 40 1) A W RE T, BRI BRAE T
AL ER 2 58 125 (3) M2 /)N JiE S5 41 b B ik 1)
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Teaching reform of laboratory animal science
based on the training of practitioners

SHI Chang-hong, ZHANG Hai, ZHANG Cai-qin, ZHAO Yong, BAI Bing

(the Fourth Military Medical University, Laboratory Animal Center, Xi’an 710032, China)
[ Abstract] According to relevant national laws and regulations, practitioner training was included into laboratory
animal science teaching reform. By adjusting the training content and teaching method and use of animal models of typical
human diseases, the transformation of training mode was realized and improved. By the assessment of basic theory in
combination with practical operation, the thinking ability and hands-on skill of the practitioners are much improved.
Through classroom instruction, experimental teaching, quality assessment and tracking survey, the evaluating process of the
training quality of training teaching is performed. Therefore, the teaching reform of the laboratory animal science based on
the training of practitioners is established.

[ Key words] Laboratory animal science; Practitioners; Training; Teaching reform
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