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[HE] HM SIRKEWESE SD KR 8 ST RiR MUE , S iF i ik T 474, I 458 K BRAE AR TR s
SRR AL LA F75kE IEFHEYE 8 JEIE SD KR 30 B, &M PEMESE 1 A5 IS EBENL o 3 Rl AR 1
20 A2 41 AL 10 2 Xk PR T e e TR 2 2 4 M e D v B I AR | SRR 8 A 48 H A%
R MoK ,4 d EHRERIFIRE, 0TS 4 .6 .8 A, sh 28 id i ot R IE 5 Jik AR I, 00 5 4% 28 1fi A%
WK, 8 IR ST IS A AR BUIFIE £ IkiE AT HE Jefa, SR S5xFIR4IM b, B8 1 410 H P2
KRB A BTN B 22 R TG4 B S 2 A PR W s 2R A5 E (P < 0.01), HIK
KSR AL AR B B 2 ZHOK B R /b  ERA S F R (P < 0.01) , UL/ REFEECS X IR AR H
BRI 2 BRI 22 A G L (P < 0.01) o ZRIKHE 50 IRATAH e, BERIA 2 PR g i, H AT
B HAG#E (P < 0.05), MARTTE, 5XFIRAAHLL 4 A 6 JAARBIRIA 2 41 TC KT BT, 258
Gt E X (P < 0.0l 8 P < 0.05),8 AR 1 44 LDL-c /KW 8715 ,HDL-c /K FWEMR, ZRA G2 X
(P < 0.05), JHFWE HE e (6 7m% HRZH 20 M HE S 1 8, Ye o35y 5] Wik B2 2 20 20 i K T AR AR I 4%, /B0 i 52
NFEIM R RAEAM AR . F3hk HE Y s 3 HESIKSSHIER . &8 SRR TR SD KRBT SR M asT
ST R ABE TR Ay e AL B LR A T B R B I TR, v i v IR T AR ARk PR 5% SD K R e g I 52 3 i A
ML RR i B 2 B — AT - P9 I8 R -TH = RS . ZE RSB RR b, ] 5 AR 4 IR I AR T gl i 819 3 A ) 8, 2
15 i TR L DR 5 RS 1) B BT AE
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Validation Research And Regulation Exploration Of High
Fat-introduced Hyperlipidemia Model In Rat

WANG Yan-ping , PENG Dan-hong , LIU Xiao-qi , XIE Rong , LI Xian-tao "
(School of Basic Medical Science of Guangzhou University of Chinese Medicine , GuangDong 510006, China)

[ Abstract] Objective To investigate the feasibility of high fat-introduced hyperlipeidemia model in male SD rat
and study the time rule of molding. Methods 30 Male adult rats of SD Strain bred in the animal house of the institute
were divided into 3 groups after 1 week adaptation , group 1: control group, normal diet; group 2: model 1 group, high fat
high cholesterol diet;group 3: model 2 group, high fat high cholesterol diet. The period of experiment was 8 weeks. Food
and water intake were measured everyday and body weight were measured every four days. Blood were collected by orbital

venous at the end of fourth, sixth, eighth week to test their serum lipid level. At the end of experiment,animals were killed to
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collect liver and aorta tissue for HE stain. Results Compared with control group,the food intake of model 1 was higher
and model 2 was significant lower, water intake of model 2 was significant lower, the ratio of liver/weight of two model
groups were significant heavier,and weight of model groups were higher. High fat diet significantly increased TC levels of
model groups at the end of fourth,sixth week. The level of LDL-c in model 1 group were higher and the HDL-c were lower
compared with control group. HE stain showed the livers of control group were regular, arrangements of the liver cells were
trim, dyeing present uniformity. The two model groups showed a large range of hepatocyte fatty change,a few liver blood
sinus were in congestion and infiltrated with inflammatory cells. Aorta HE stain showed no significant change among 3
groups. Conclusions The method of high fat-introduced hyperlipeidemia model in male SD rat is feasible and the model
turned out to present hypercholesterolemia with severe fatty liver. On the other hand,levers of serum lipid increased within

an increase—inter-adjustment—increase state. In the process of modeling, how to overcome the symptom of anorexia and the

state of cholesterol inter-adjustment in animals is the key to successfully establish hyperlipeidemia model.

[ Key words)
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S OISR AE A S T T B R e R R I
153 IR IMLAE (1) 3l 9 780 % - AR 5 A Qa1 9 o A0 ik
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BN TR & 2 I s i Bg B AR 2= AL,
L2 58] 1352 45 O A 3 B A G Sk vl LRI, 6 i
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1.1 SKIEzh¥
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(#)2013 —0020] , frlF% T M H B2 24 KA 5L 5 Bl
bt 5 B R 5% (SPF 2%) b [ SYXK () 2013 -
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70% ,12 h JGHE-BAREACH . A S et/ 34 4% i
O ERAE 4R M AT, RS B Sh e B R B s 1
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Hyperlipeidemia; Animal models; High fat diet

1.2 RiEEs

e SE R R TN s 2 R 2 S 2l ) oo 4
it SRR T AR B S s o R
CInTBC Ty - FEWE 20% J4il 15% B REEE 1. 2% (JH
fREN 0.2% | BE 3 1 10% | B B2 & 45 0. 6% . A1 5
0.4% TIRFEL0. 4% FERLERE52.2% )

1.3 RXF

MM P 354G 32 577 45 ( TC/TG/LDL-¢/HDL-c )
W S F P ot A R A PR D 5 R0 n K A S
Z R EEEMSE T NP AL 25 BRA R 5 A DG FE
MR EP 4 | FEF WL T MR EY
ABRAF],

1.4 XWHZE
L.4.1 g e K R s

R EGE SR 1 R AR R KN,
FHRENLEC T R LBENL > R 3 4, IEH 4] 10 H 5
ZH20 H,

R S HRER 158,26 %8, IE
WS H T8 AR B 1 2 AR
ST EIRTRE, & 150 g, oK 500 mL, =41 H ik
7 OK, ARG, B H AR A DR R oK
O — H MR oK, 4 d B — IR
BT R AR E , SRR 8 JH,
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) LTRSS, FIRHE 5 K AR ML 24 1 mL, Il
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MLYE 4°CARAE, BULAE PO IR I 550 &, Fe Ve i i

SHEAT IR . B AR {0 & TC/TG/HDL/LDL
) OR fH, A=A 24 B R K-
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WA 2H R B A A BR IC 4 i A3 & v FH )

N
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JIYIHL3 ~5 mm I G558 0 HIE S F= Bh Ik 2H 41, &
AV PR 1) v e VA R I R4 5 A 2K
SRIGIEAT L 2038 I R i il FH B8 75 205 1R s 1)
AR G B AT e s, S )
RGBS wm ZEA4T IS 7, B E R K TR RS SR 5
FREETCT 40°C WK Hh o 803 P 5 e,
FRAERET AL M, A REFG % R, W3 34T
I HE Yeta IRt A T8 R BH, BT 2T
NRE 45 20 R BRUTFIIE B B sk i T 285
1.5 SitEHRZE

K HI SPSS17. 0 B %68 45 25 K B Ay 5 40 25 40 3
PR SR U + IR L FROR (x £5) . £
ZH 3B AR B PR 28 T 22 43 A, AL 1) R T LL R
JH Bonferroni 325 , N6 1E 252347 W) 2 FH AE S 50K
., P<0.05 FRERAFRIFFEENL,

2 R

2.1 —fRiEREEER

225t 8 FA W E AR R SR AR T 3 Ak
B— S B, R 1, P B 5% B4 A
Ho AR 2 HARE i oK R PR O B, 22
SAHBRGITFE X (P < 0.01) ;MR 1 4k
IR PR B A RARE IS N, 22 A g2
Y (P<0.01. P<0.05),

[, S L2 3 A H AR IRoOK e i Hh 4R
F(AR SO R FeAT1 & 1,3 4 28 d /il H AR & i

Foae A1 M E R K TR Al 2 40,
555 FEIFG 3 AR ER B T R R X
54 RSN ERMA O, (HX] B2 2855 — B i ] 11y
PRI IR R VK S T e TR 5 AR A 1 2
TR B IT R L S A 1B L, X 7T BE
TR K F IR,

3R 4 RO EF Y, 4 JARE,3 4
YOoKE BT B KRR, X AT EE 5 R A ¢, H
AT FRZH A U3, B2 2 4 AR AR /K BT T B
2.2 IAEPETIKFESE LT

ST AESEI S 4 .6 .8 JEARAEIN 3 28K BRUAY I A
KVIHGiH, k234, R2ALUEL .4
A, GXF AR L B 2 4] TC FHiEr, ZRA 5
HFE (P < 0.01) ;TG . LDL-c A& & I - JF
Mk HERRA G EE X (P > 0.05) ; HDL-
c MU FREM S HERERSIFE L, £
o JIR LR A BRURSE 7R S ST i 2

T3 ATLIE L TE 6 JAR, 5X5 BALAH [, Al
4224 TC, LDL-c ft &, ZRAFIFEE L (P <
0.05), 54 FRM, BAH 2 20 TC TG . HDL-c
JKE TR LDL-c 7KF EFF,

F AL, 7E 8 AR, 5X5 BALAH [, Al
1 41 HDL-c /K F-FEMG, Z2R A ZRITHE L (P <
0.05);LDL-c K F-F&, ZRALITFEE L (P <
0.05), [FAT5 6 JAIRAH e, BAY4 TC  HDL, LDL
KT, TG KR,

R 3 ARRE R POKE RE TR

Tab.1 Analysis of Food and water intake,weigh and liver index of 3 groups
HI R H (g) H oK i (mlL)

Average food Average water

453
Group

JENEFE 5L (g/ke)

Index of liver

Terminal weight

intake per day intake per day

Xt HEZH Control group 27.457 £2. 365 45.71 £8. 829 0. 026 +0. 002 451.54 £33. 14

FEHL 1 4] First model group 27.836 +2. 509 38.04 £6.571 * 0. 046 +0. 007 ** 505. 81 +40.39 *

26.204 +2.180 ™ 37.12 £5.739 0. 047 £0. 008 ™ 492.74 +62. 62

TE 56 R4, * P < 0.05, P < 0.01,
Note. Compared with control group, * P < 0.05, P < 0.01.
F2 4 FFRAAKRRMAR YK (mmol/L)
Tab.2 Analysis of TC,TG,LDL-c,HDL-c level at the end of forth week
25 Group TC TG HDL-c LDL-c

1R 2 2l Second model group

%if Bi4H Control group 2.012 +0. 457 0.641 0. 216 1.976 £0. 294 0.732 0. 364
FER 1 2] First model group 3.723 £1.091 * 0. 650 +0. 187 1. 756 0. 566 1.165 0. 583
2 4 Second model group 4.485 +2.028 ** 0.737 £0. 261 1.818 £0. 359 0.988 +0. 610

TE SR, " P < 0.05, P < 0.01,
Note. Compared with control group, * P < 0.05, *P < 0.01.
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PR EES 4 J8 55 6 JA 56 8 JE mBdiE v LI &
B 23 0 IR 20 A 3 R R SRS AL T, TC, LDL-c
Wit 2 M JE I A S, K- T R 53 41 TG K
VB RS I ) A A AR 5 R A2 2 4]
B TC AKEAESS 6 JEIT BT F [, B SR Frak i
TR SR IS T i (R If AR I3 4 FEARIKF
2.3 FBFAE.EZREK HE 8
2.3.1 JFHE HE Jefa st i

X HEAL T IE HE 4% 20 n] UL 240 i 245 44 1E 5, HE

GVEHE Y a3 5] TR JE T IE T AT A A
IR NI A T = BN | I S NI T AV e 3
JE T 5 4 JHF i 55 0, PR 40 YA X P AT
DL TR O 200 BRI 00 A O A0 A BRAR AT, Yl
RILE 1,
2.3.2  FE3hk HE Jfagf

3 AR ESIKABOCH , & B4R, TR
W, LRI 2,

£3 6 RS KFMAR YK T (mmol/L)
Tab.3 Analysis of TC, TG, LDL-c, HDL-c level at the end of sixth week

£H5] Group TC TG HDL-c LDL-c
Xt BG4 Control group 2.241 £0.572 0.579 +0.217 0.429 +0.284 1.855 £1.119
T 1 £ First model group 2.889 +0.586 " 0.493 0. 145 0.419 +0. 429 2.954 +1.356*

#1241 Second model group 2.985 +0.681"

0. 656 +0.231

0.378 +£0. 333 5.088 £2.937 ™

TE: SAHR4UHE, " P < 0.05, P < 0.01,
Note. Compared with control group, * P < 0.05, ™P < 0.01.

F4 8 RS KFMAR YT KT (mmol/L)
Tab.4 Analysis of TC,TG,LDL-c,HDL-c level at the end of eighth week

2151 Group TC TG HDL-c LDL-c
X} HEZH Control group 3.179 £0.575 0.427 +0. 134 2.276 0. 960 2.259 =0. 881
T 1 £ First model group 3.327 £0. 580 0.441 0. 142 1.322 +0.815* 3.501 =1.627 "
FER 2 4] Second model group 3.628 +0. 861 0. 486 +0. 149 2.213 +0.510 2.581 +1.258

TE SR, * P < 0.05, P < 0.01,
Note. Compared with control group, *P < 0.05, P < 0.01.

L (A) XTI (B)RERL 1 45 (CHRERI 2 4,
B 1 3 ARFETFIEEEE R 455 ( x100)

Note. (A) control group; ( B) first model group; ( C) second model group.

Fig.1 The result of liver HE strain of 3 groups

&(A)Xﬂﬁﬁﬂ,(B)ﬁ’jﬁ 1 2ﬂ;(C)1ﬁﬂ2 4,
2 3 AR FEFIKYI A S5HR( x100)
Note. (A) control group; ( B) first model group; ( C) second model group.

Fig.2 The result of Aorta HE strain of 3 groups
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Smad3 XTAE/ N R fifiJag AS49 4 ffd I
B FJ5s HeLa 40 M iF 32 152 10

FRECFPE MEN KRB RAR,H B

(P BR oA o e R 2 S B s WU T B, AL U BRI S 22 g L R 2 rpts B BT 100021)

[FE) H# ok SR Smad3 A9IGE, FR1T Smad3 XtHE/NI A AS49 40 LA E 2008 HeLa 20
MFERRYEM , Ak R ITY Y Smad3 FEH &K 45751 cDNA 19514, 38 1 43 F 50 B4 AR #4 3 pCMV-Mye-
Smad3 1 F kAR, [EIFEET A MR Smad3 1Y siRNA 51, 7E A549 Fl HeLa 400 A i 2K B35 /K Smad3 , 50
FIFH Smad3 A4 SIS3 2 wM b FRAHM , >R A IR A J5 i 0F9E Smad3 XF A549 Fi HeLa AIFFE AN, &5
RS T R AR # pCMV-Myc-Smad3 33 #ik 84, o £k Smad3 {23 A549 F1 HeLa 401 1Y EES
A Smad3 1] A549 F1 HeLa ZHIAYITHS . SIS3 A1 Smad3 B9GP E A549 F HeLa AT RS i AL, 45

i Smad3 fEHE AS49 Fl HeLa 40MEAYITERS

[%8817] Smad3;id iR RNA T4 SIS3; TR
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Effect of Smad3 on cell migration of A549 and HeLa cells

WEI Rong-fei, LI Meng-yuan, YANG Xing-jiu, ZHU Rui-min, XU Da-mo, GAO Ran "
(Tnstitute of Laboratory Animal Science, Chinese Academy of Medical Sciences &Comparative Medical Center,

Peking Union Medical College, Beijing 100021 ,China)

[ Abstract] Objective To investigate the effect of Smad3 on cell migration of A549 and HelLa cells. Methods
Primers for pCMV-Myc-Smad3 plasmid construction and siRNA targeting Smad3 were designed and synthesized. pCMV-
Myc-Smad3 plasmid was constructed with molecular cloning techniques. Overexpression of Smad3 with Myc-tag or silencing
of endogenous Smad3, and then scratch assay was used to detect the migration ability of A549 and HeLa cells in wvitro.
Results pCMV-Myc-Smad3 plasmid was successfully constructed. Overexpression of Smad3 significantly up-regulated the
migration rate of A549 and HeLa cells. Conversely, in the same cells, silencing of endogenous Smad3 or treatment with
Smad3 inhibitor, SIS3, down-regulated the migration rate. Conclusions Smad3 promotes cell migration of A549 and
HelLa cells.

[ Key words] Smad3; Overexpression vector; RNAi; SIS3; Cell migration

TGF-B ( transforming grpwth factor beta , b4 K B HUAXT TCF-B 15 5 38 1) 1 A BURE M R ARG K
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TGF-B 1 FFI 11 %47 & (TGFBR1, TGFBR2 ) /i %,
TGFBR1 Fl TGFBR2 5 TGF-B 45 & G e stk
¥ R-Smads ( receptor-activated Smads ) £ H, fi #§
Smad2 Fl Smad3"**’, B7% A R-Smads & K5 5
Smad4 25 G JIF 5% B 2 40 M A% b o 45 BRI Y #%
RO IER A AT S AN,
TEFL 2L, Smad3 HEWS 1 1] 4 i A9 15 59 I T4 2 20
MLPA T AEFLARE I |, Smad3 B (2 F L Mg 240
Jio B 5 Rl . 2015 4R, Rodney B Luwor iy
Molecular Cancer 7% & 3R L FHa 7~ , 5 AEE R 40 L
FALL 328 19 ANFLIRRE MDA-MB-231 4", Smad3
BHAT S S S B T LM 40, Smad3 2 1
5 ) JH A 25 A8 1 98 40 L 1) iR R W7 AR X
B ], F6 AT 138 3 # 2 pCMV-Myc-Smad3 5 %34
AR, K3 £ 3K Smad3 J5 XTE S5 HeLa 40 i A1
BN il i AS49 A B I B 1S [ I 5
RNAi T4 Smad3 il SIS3 &b FEAH L A Smad3
(IR 1 7K S 540 ) Smad3 (9 35 2, #F — 4 5 E
Smad3 X1 'E £ Hela 4f i FE /)N 20 i Jifi 58 A549
A LIRS B2

1 #MBEFAEE

1.1 HEEFEXF

HARMEE PCR 519 i LG4 A= YR A PR
N A R Taq polymerase . ANTP W B 49 T 72
(K A PR w5 BR 4 P I Sal T, Not 1} T4
DNA ¥ 305 [ 26 [ NEB 2\ 7 ; A2 5 40 i DH5 o
g 8 RARAALPHL (b)) A R 7 5 ok 4 B2 1
HEE Qiagen A H; i 4F L% . DMEM | R EG A H 55
[ Gibeo 7~ 7l ; RIPA 24 B Sigma A Fl; & H
Marker X % YCIEH W H Thermo 2\ 7l ; Lipofectamine
2000 S RNAiMax %% 4454 F Life Technologies 23
7], HEK-293T HeLa F1 A549 4 2 A A S 56 % Fr
1.2 XWHE
1.2.1 pCMV-Myc-Smad3 i F iR 2% 1A it ) 2
1.2.1.1 Smad3 DNA H#H BLHI3AS

L HeLa 40119 & RNA, FEE1T cDNA §7 3%,
HAE CDS 41 (NM_005902. 3) it &4 Sal 1 #
Not T B4 P9V il 057 553, 04 51 4900 7 37 5 DA s 3 s 1
Smad3 ¢DNA 1E MM, 3714 Smad3 DNA H ) L,
A0 95°C FAEYE 5 min,95°C 30 s,60°C 30 s,72°C
1 min 20 s, 3% 35 ¥R ,72°C 5 min, ¥ PCR /=%

HEAT BN B I P UK S5 0, SR AN N UIEI S A B
ZRy B BRI HR , P e 1 e 7] & T s H i B B
1.2.1.2 [

FIIHT Sal 1 1 Not T BR#IPENVIREXT PCR 3R45 1)
Smad3 DNA H ) i Bt J& pCMV-Myc-vector # 17 [if§
Y1, BYI 55440 37°C 39K, A4 BED1 = Wi T B
BEME LUK SEE S AMT T IR & A B 1 550000 I eI
B, e T ) & I i H i R B
1.2.1.3 &AL

FIFH T4 DNA 3% i F li6 U) 17 05 fS 1Y Smad3
DNA F Bt FIZkt: pCMV-Myc-vector #E17Ti%E 4%, 4%
AR 16°C 1, 4 W AL 2 45 DHS o 4
M TES AR R ERN LB EM Eomk ke, PREL
BRI S b, SRR TR 1Y
1.2, 1.4 JBokifg i By % Ly

I FH R B ) 5 B BBCBH P T B R, SR
JH Sal 11 Not T FR il 14 Py U il % 8 28 J5 k2 pCMV -
Myc-Smad3 #F47 XU U) % 5E , T LA 1% Bit B5 W 5
FL YK IR BE /DN, TRl sk %of o0 o her 0 £ 36 PR ) )
1.2.1.5 HeLa ZHiF A549 40T

HEK-293T Hela 1 A549 4055 375 4 & 10%

S5 IMTE 1% MHTHY DMEM i g 3k i3 T
37°C,5% CO, BIUNRTFR4
1.2.1.6 JFURLAgFIAKM

FHIBREE A HEK-293T 24 3 £k 1 5 20 B A2 O
Xt 24 FLAR FEATE M, 24 h )5, 38 5 Lipofectamine
2000 #£ 0.8 pg B pCMV-Myc-vector F1 T 2H J5i Hi
pCMV-Myc-Smad3 73l 4%, 24 h 5, RIPA 2Rk
SR ANME, In A SR TR 2 x loading buffer, 1 7K
15 min, 3B E RS, BES R Mye bR it
1T Western blot £ il 5 2H Jii 4. pCMV-Myc-Smad3 1)
1.2.2  KJESCE:

FHIRBERE HelLa 1 AS49 20 A TH £k A P40 i 2
Ixt 6 FLA AT M, 24 h J5, i 3d Lipofectamine
2000 3 RNAiMax % 4% o #1263 pe 09 2 24 B ki
pCMV-Myc-Smad3 5 Smad3 [ siRNA 43 51 #F 17 %%
e, 40 h J5,H 20 wL AR SKVE EZXT 6 fLAR H K i
FIAIHFEATRIJE ,0 h 24 h J% 48 h 43530 B0 5%
A B 3T A 15 L. Smad3 151 ) SIS3 (T AE e J&
2 wM) I 85 5% L b B 5 40 i 0D R sk Ty
b7y (i
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1.3 SitEAE

20 BT B T S 6 A st 1) A B AL R B 5 40
PR IR ZEN 2 2000 X JR E) FE D ast [a]
A0 h R 58 EEAE ARRERD 1009% , Ho AR [f] 5 KR
[ERES 0 b RIJRETADEE 4 b R A 122 A a] s Kl v )
PRI B8 (ET 43 G ), AR I I | ) 43 A A
TR, A Graphpad Prism 7 X gh R AT
t KE5 P < 0.05 FRAGIT#E L,

2 FR

2.1 pCMV-Myc-Smad3 i3 Rk H K HE

Smad3 I 425 P& FEMRA N, HEEA
P25 . MHT AT MH2 258958 (81 1A) . MHI il
MH2 X T Smad3 IE&AY2F e KIE 2 REE,
FATLL cDNA E AR, -5 14 Smad3-F/R(F 1)
HEATH 38 e Sal T F1 Not 1433120 b T e U il

MHI1 MH2
Smad3 1 EE— ] 425

YIEIGE 5 (B 1B) 15 21 5 WU 7 B K/ AF 19 R
SRR B 2A) . FIA Sal T Not T%F PCR 774
HATHEY) G il 5 T4 DNA % $2 JKs i U 7= ) 8 42
% pCMV-Myc Ak I, 2007 Xt KX & 2B fifb) %
ELE R WK, Smad3 DNA 4 K A B B B2 i A
pCMV-Myc # & I, WK 2C, Western blot %5 5 i
/N, 5 HEK-293T 4 v R YL T Myc-vector X}
WEZHAR L, 552 Myc-Smad3 1t 2635 ki 24 h 5, 18
2455 kDa K/NAMAINE] Smad3 Y1 ik 4571 , R0
pCMV-Myc-Smad3 it FRIBEAMAG NI,

F1 pCMV-Myc-Smad3 it kBRI @5 519
Tab.1 Primers for pPCMV-Myc-Smad3 plasmid construction

SEH 44 % 52l R 0L A5,
Name Sequence Cleavage site
F 5’ -atagtcgacaalgtegtccatectg-3’ Sal I
Smad3
R 5’ -tatgeggeegectaagacacactgga-3’ Not I

Xba 1(625)
Sal 1

SV40 Sl)-'SA\ =1

Myc G
tag
Amp’ SVA0 =
poly A

Samd3

Not |

Xba |
(1134)

wh. =Forward sequencing
primer

F:(A) N Smad3 & FARIZEHRS 2 E , EEALSE MAL 1 MH2 Z544388; (B) 7 pCMV-Myc-Smad3 i Fih 3 AR Hms & &, i 35 Sal T F1 Not

[ o R A P P T A

1 Smad3 2 pCMV-Myc-Smad3 1 2355 A Hn 2 F
Note. (A)indicates the structure diagram of Smad3, including MH1 and MH2 domain; ( B)indicates the plasmid profile of pCMV-Myc-Smad3.

Fig.1 Structure diagram of Smad3 and pCMV-Myc-Smad3 plasmid construction.

A S B
bp M

2000 —| bp
1000 —| 2000
750 — 1000
500 —| 750
500
250 — 250
100 — 100

IS & 8
& C &S
& M0y W
70 —
55 — —
40—
IB:Mye 35—
25—

15—

o (A) FFHBI Y Smad3-F/R 73 Smad3 DNA FBt; (B) 24 Sal 1I/Not T fi¥) %58 pCMV-Myc-Smad3 ki ; (C) 4 HEK-293T 4ii jd H % 4
pCMV-Myc-Smad3 i F35 AL, Myc-vector fEA BAPEXT IR, R H] Myc bR bt i #E4T Western blot £l Smad3 #9id FIA T B

B 2 pCMV-Myc-Smad3 i 3235 2804 1) 40 1 2K 1 2Rk Al
Note. (A) indicates PCR for amplification of Smad3 DNA ; (B) indicates the restriction enzyme digestion for pCMV-Myc-Smad3 by Sal I + Not I;(C)

indicates the detection of protein expression level of pPCMV-Myc-Smad3 in HEK-293T by Western blot.

Fig.2 Construction of pCMV-Myc-Smad3 plasmid
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2.2 Smad3 M5 SIS3 xtE /)N 28 B fihi 5 A549 28
BaF1 A S %% HeLa HRTE R EI 500

SIS3 J& Smad3 AP, H e A 2N 6l Smad3
(KRR AL, FETTPE IE Smad3 3 A 40 i1 2 5 3 1)
BESEiRYE . ABIFSE SIS3 X 40 T B i S i, 145G,
16 A549 Z A G SIS3 %F Smad3 B9 HI1EH , LA
UERA SIS3 AYTG Pk, A&l 3 fzs, SIS3 Aefs A &5 il
Smad3 B#ERR L, 5 DMSO AbPRZHAH L, %2 pM
SIS3 #Y DMEM 5785553240 RIJEJS 0 .24 48 h,
AS49 ([ 4A) Al Hela (&l 4B) 20 L iE 45 1 B,
SIS3 HEfE AT SO il 40 M ) RS
2.3 EHESIERIE Smad3 XF A549 F1 HeLa £A il
ERHFMm

WK 's frs, 5L AR Ll RNALD THEHE
ARBE A549 (K 5A) 1 HeLa( K 5B) 4 g+ 4 YL Y
Smad3 Ji7 , XJRJ5 0 .24 48 h M0 IT R 45 1 WK | il
1% Smad3 BH AP0 ML R LR . A, 7E A549 (&
5A) 1 HeLa( &l 5B) #fi i i &35 Smad3, XWJE 5
0.24 48 h 4T B 45 R Wn, i ik Smad3 B i

A 0h 24h

DMSO

SIS3(2 uM)

Oh 24h

DMSO

SIS3(2 uM)

SIS3(2 uM) - +

IB:p-Smad3
Smad3 | - —

GAPDH . -

TE: L2 Western blot £l A549 4fifZH Smad3
15 SIS3 X Smad3 WM (BERR 1L BYIWHIVEIT
3 Smad3 5 SIS3 %I Smad3 ¥ P A9 R0
Note. The above result shows the inhibitor of Smad3, SIS3,
has significant inhibitory effect on Smad3 activity.

Fig.3 The inhibitory effect of SIS3 on Smad3

feHEAMEIERS . LA E45 SRR, Smad3 {2 iE AS549 F1
HBLH éEHH@ E"JE*ZO

3 itig

SR SN T F BNz —, i, 4
90% L) I By dE B B TR A I A6 % . T4k
AT B Jeg T2 B 4 F ML R T R R, R
NI IR AL T 2 NI AP s s

48 h
1005 — CJ DMSO
I SiS3
_ 3 804 -
£5 e
#2604
B
RE 40
20 4
(RE
» Oh  24h 48N
48 h
17 an  CIDMSO
o 801 . EESIS3
o
s 8
®2 604
B e il
®E 404
®3
201 H
(‘ T T

Oh 24h 48 h

TE: PSR 2 uM SIS3 AbFH AS49 R (A) Al HeLa 4111 (B) J5#E4 7K1 ,0 .24 48 h I IR ER AN L (1) ST RS
BB HEATET AT, DMSO AR FAR XTI . S0 A AR, * P <0. 05, ™ P <0.01, ™P < 0.001,
B4 Smad3 fl5H) SIS3 BEGE AT AN AS49 4NHLAN HeLa 411 T ES
Note. The above results indicate the inhibitor of Smad3, SIS3, significantly inhibits cell migration of A549 (A)

and Hela (B) cells; *P < 0.05,™ P < 0.01, ™P < 0.001,compared with the normal group.
Fig.4 The inhibitory effect of SIS3 on cell migration of A549 and Hela cells
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A 0h 24 h

Con

siSmad3

Myc-Smad3

Oh 24 h

Con

siSmad3

Myc-Smad3

1007 [ Con
+ [ siSmad3
o 807 . Bl Mye-Smad3
—_— D R
{ E 60
.2 007
T
'E 409
E3
204
0_._._
Oh 24 h 48h
Ak
1009 = 3 Con
A siSmad3
» 804 Bl Myc-Smad3
)
= E
< 7 60
=
= E 404
2
204
-1

0h 24 h 48 h

. EEISM A549 4R (A) Fi HeLa 400 ( B) iRt %63k Smad3 J5#E47RIIE 0 .24 48 h B4 HBWLSR 41 i
IR O AT 22 8T, Con AUAE X IRAL . SXTHRZLILAL, *P < 0.05, P < 0.01, **P < 0.001,
5 @Roid 2RIk Smad3 RENSEH B INHI S IEHE A549 HHAIFN Hela 20 10T %

Note. The above results show silencing of endogenous Smad3 or overexpression of Smad3 in A549 (A) or Hela

(B)cells can effectively inhibits or promotes cell migration; “P < 0.05, P < 0.01,

sk

P < 0.001,compared with the normal group.

Fig.5 Knockdown or overexpression of Smad3 inhibits or promotes cell migration

HIIHGE R R, TCF-B 5 2 i i1 & R 2 UIAH ¢,
AR 2 R LI 2 fEIE W AR F A
T TGF-B A5 RE S I i I i 48 M Ay 385 5, SR T
TE a1 2 e AR oh  TGF-B V)75 5 i 98 4 i %) 434
B ARZE M AR, Smad3 J2& TCF-B 55
B — A Ay, TR E s 7R 2L AR R
1, Smad3 5 # 64k, {2 IE 2L A A R AT
SIS3 YEh Smad3 Ay, BEWE D6 TCF-B1 5 5
i) Smad3 AR 1L &% Smad3-Smad4 AAH EAEH , E
MDA SR Ak ARBF gl ad i 3k |
i Smad3 = FH SIS3 4 EH AS549 1 HeLa 21 Jifd 417 il
PR Smad3 119 76 M, R J5 4G I 20 Bt A B8 RE 1 19 AR
Ak, AT B B Smad3 X3 /)N 248 i i i 0B 3598 240 ifd
TR R, 45 3 B R | Smad3 {2 #F AS49 il HeLa
AT . Smad3 JHFEAN LT RS A LR A0 17E FIHL )
HRFRAWFS .

25 TR, 255 B ITAH S A , T AT & B, Smad3
AL B (2 1 7L MR A8 A i ) 1245 | B AR 2E AR /A
IR it g R S0 A AT RS X RN, TE NS
Jifsgg S Y Smad3 42 HE iR 40 i i RS B —
(s P R, JE 225 1) Smad3 305 P30 6 2590 1)
TE RN EATAR K 1 R I FH AT 5%, A0 A IR i 97 2
HEBIR AR,

SE Lk

[1] David CJ, Huang Y-H, Chen M, et al. TGF-B Tumor
Suppression through a Lethal EMT [ J]. Cell, 2016, 164(5) :
1015 -1030.

[ 2] Abdollah S, Macias-Silva M, Tsukazaki T, et al. TBRI
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Smad2-Smad4 complex formation and signaling [ J]. J Biol
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JEIEEIE 5 B RAS RS0 39 71N RS Y 4 5T
R R P, BEAET Wi, W THE,
xR BOM EER B
(1. dtserp EZ R dbst 1000292, th H A FER:, L5 100029)

[HE] BW JEIEER(ERZ FEP L) 1077 3B /NI i —Fior 2080 1) 2459 | 35 LE ARG PRV FH
ITHBIERRZ P U2 W, RSB E IR, A5 5 e A AR LA S /D RAER L %
S AT TR U, BB YL B 2 S AR R G IR AN 250067 BB R b AL, ik (A
BALB/c MEPE/NER 20 H BEMLA 4 41, SCER (I T IVALD) FIWREE R 10 o/ L MR JLIARIE 100 me/kg |
YRR (T ISR FRER , BR 1 IR, THLN 24 h AE/DERELI AR, 5256 25 305 35 B
B N B R S g X R /INERAE IR B2 Bk B Fr e AL S s, R (1) g/
RZ A7 R TE R B R TR NG E] et BILY R ESE S M 2EREAERIT¥E
M(P < 0.01 P < 0.05);(2)Ki67 . WA A= R TR IFE L (P > 0.05), &8 (1) BRI ENE T i 2 i
FEH KT “EGFRIs FEUH B2 N —FP ST SN BIUL 5 (2) BB R ] S S , BAT al d 2 4 38 I T EGFRIs
JIT U 5 sh R [ R ST, AT HES RAEEIG R 8 ST A H .
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The establishment of mouse model of Erlotinib-induced skin
adverse reactions

SONG Ya-zhong' , XU Yang-bo' , DENG Bo®, CUI Hui-juan®* , PENG Yan-mei' , LIU Dai-wei' ,
WANG Kai-han' ,LIU Fan' ,DUAN Hua',QIU Yu-gin',LI Qiang'
(1. Beijing University Of Chinese Medicine,Beijing 100029 , China ;2. China-Japan Friendship Hospital, Beijing 100029 , China)

[ Abstract] Objective Erlotinib ( Trade Name: Tarceva) is a new targeted drug for the treatment of non-small cell
lung cancer (NSCLC) that has a wide clinical application in recent years, but commonly carries many side effects, among
which the most common and unbearable one is rash. The aim of this study is to observe the changes of epidermis,
pathology, immunohistochemistry and other aspects before and after the application of Tarceva in mice and try to copy the
rash animal models caused by Tarceva and thus to provide models for the clinical topical medications of rash. Methods
20BALB/c female mice were randomly divided into four groups. The experimental group( Il (Il \IV group) was given 100
mg/kg dosage with the concentration of 10 g/L erlotinib solution by gavage, and the control group (I group)with an equal
volume of deionized water by gavage once daily. The hairs from the head,neck and back of each mouse were removed 24
hours prior to the administration, and at the end of the experiment, clipping the skin in the neck, back and waist , then
observed differences between the experimental group and the control group in mice skin, biopsy, immunohistochemistry and

the like. Results (1) There were statistically significance (P < 0.01 or P < 0.05) in the four groups of mice in five

[EETE ] H A4 2 B bt N IVE (2013-MS42) s db st RHE TR &R I R R 2 0 R 5Y & 301 ( 2151100004015168 )
[EZBNIRLEH (1989 - ), B WEwse A, Lol R ELS S R MNEL, E-mail ;18800100355@ 163. com
[EUEE JHEEIR(1963 - ) , %o, 85 A 0 BF5E 7 1ol . P Rl A IR R SR I 23 TS8O R RV, E-mail : cuihj1963@ 163. com
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aspects as hair regrowth days, days of the complete regrowth of hair, desquamation time ,

the time of appearance of rash

and the number of pore expansion; (2)Ki67 : There were no statistically significant differences among the four groups( P >

0.05). Conclusions (1) This experiment confirms many researchers’ point of view that “the rash induced by EGFRIs is

an inflammatory response” (2) A mouse model of rash induced by FGFRIs is successfully established ,and this is a reliable,

practical and reproducible model which applies to a large number of establishment of " EGFRIs drug-induced rash in animal

models" ,and can be popularized for clinical, experimental and institutional uses.

[ Key words)

it R BE T8 o A IR IR AH DG BB T B AL, 1T
AE /N4 B fifi¥8% ( non — small cell lung cancer, NSCLC)
o il A B 80%~ 85% , H HT RYT 2 A HEF
AR AT ST o T AR IR T SR R iR Y
S AT 25 B R R A K T 2 A
7 ( epidermal
EGFRIs) , fl4& HL st BEHTIR T EGFR i 28 P 11
7 (tyrosine kinase inhibitor, TKI) 25, H:rft TKI 25259
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B R TTE2Y | S e [ 25 R AR SR YT o BT LA e
I BR YT RE 1) 24 T O BB A B SRS BBV, 2 i
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GNP B B Bnib A B B AL A AR
(7], 23 40 ) 22 b B 0 e g v i B SRR Y
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1 MEFAEE
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VEHEAT TR, 2013 4F 4 J1 22015 4F 1 H AT
T LA sh S pess .

growth factor receptor inhibitors,

Erlotinib ; Rash ; Skin ; Pathology ; Immunohistochemistry

1.2 SEIeEh¥)
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~23 ¢, W F At 5 4 R A8 5255 B 4 28w [ SCXK
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Y 3R BN 25F NGB KR
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1.5.3 bRl Kio7

WAL 4% WEVE R E > 6 h, oK A7 4
LR H e b KD Kie7 )Rk, %
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1 WA/NRARZHL(T I VA BB TR A) TG EE KRB IAEE (2 £5,n=5)
Tab.1 The timepoints of 4 group mice's change in hairs and skins before and
after the interventions with Tarceva (Group Il , I, IV ) and deionized water ( Group I)

BRTEEMAERE BB I ]

5| BRI UG P R SR s i) .
. Days of the complete L The time of
Groups Hair regrowth days . Desquamation time
regrowth of hair appearance of rash

I 41 I Group 4.20 £1.30 14.40 1. 14 0 0
1T 41 11 Group 0. 04 4.40 £0.89 " 4.00 £3.67
26 1 Group 10. 80 £6.06 * 04 4.60+1.14" 8.20+1.30"
IVZH IV Group 15.00+1.22*™ 15.20 +8.53 4.40 +1. 14 8.20+1.30"

T SR THD) AL, * P < 0.05; 550841 (IVAD) ML 2P < 0.05,®P < 0.01,
Note. Compared with control group( I 1), * P < 0.05. Compared with experimental group( IVZ1) ,“P < 0.05,™P < 0.01.

—

T (A) KRR 7 d 215 (B) XFIR 12 d 2 (C) XTI 16 d 45 (a) 5288 7 d 215 (b) 588 12 d 45 () 5K 16 d 4
1 X HRZH S50 20 /N BUE B AR ik 728 4k
Note. (A) Control group at 7 days. ( B) Control group at 12 days. (C) Control group at 16 days.
(a) Experimantal group at 7 days. (b) Experimantal group at 12 days. (¢) Experimantal group at 16 days.
Fig.1 Control group and experimantal group mice’s change in hairs and skins

W (D) XHHRL; (d) S (HE fa, x100) , (E)XFHE4L ; (e) SCHLH (IMLT O Jefa, x100) , (F)XFHRLL; () Sl (e dife, x40),
2 XFHREH  SCEG A /)N B JBR2H S AR BRI B A G e 2H AR S5 O T AR L

AN

Note. (D) Control group. ( d) Experimantal group ( HE staining, x 100). (E) Control group. (e ) Experimantal group( Oil Red O staining, x 100).
(F) Control group. (f)Experimantal group( Immunohistochemical staining, x40).

Fig.3 Pathological and immunohistochemical changes of the skin tissue of mice in control group and experimantal group
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R2 HAVNRURARBALY 5K Ki6T (Y
FikE(x £s,n=5)
Tab.2 The expressions of the number of pore expansion and

Ki67 in skin tissue of mice of four groups

o EXTORT -
Groups The number of pore expansion

I A I Group 2.20 +0. 84 0.25 +0. 14

44 1 Group 19.40 + 1. 52* 0.25 +0.61

26 1 Group 20.80 = 1. 48* 0.26 0. 02

VAV Group 22.80 +2. 28" 0.26 =0. 06

L SXTIRA (T4 M E*P < 0.01,
Note. Compared with control group( I £1),#P < 0.01.
Mario. E 7 2006 4 [ Bl] . &% )22 v 1 B0 I 10 48 A 11
EGFR 24l 2 R BUE K 32 R B4k, SR8 h
AR ARSE TR (Ki67) R, RS prsed
FW] . EGFR Fl Ki67 7E M &A= & ot #2 v 2 0
FVER . 1IE# R Kie7 UERKZA S HMEE
B AR RR AT LSS R R A TR A0 £ 3 B
ZBNEMW , Ki67 FRik T I A7 1 BR 0% 41 i &5 15 B
B T B A0 M ek As Y Ki67 B TR IR bR
it GL JEH S JHAN G2 31 M Al Hi)i , H Ki67
PUIR P A SRR S Ki67 R BT ) 2
FEARICH . R B S R AT AR S B 2y
HIJE Ki67 A4uits# b2, vl e S FEAR R /)N
/1N EREBURA 7 1) 7 55 DR 3R A R A DG I =35 2 1]
ATCHR R W KA R i — 2098 SR

Wil 5 L 1) 245 4 A I R v %) o P 2 3 &2, S
) B2 AE AN RO TE I R T s & E WL, {2 E
FTFRATT R LA R ) 25 ) B BUL 0 S e
BILH 5 A B, SO0 A R0 X SR B 25, AR
27 [N AMHEICSCHR, &2 TKT 28 245 1) i 80 12
AR - e W22/ BRUR 4R 22 DL S e R HR
Bk I BR) R | O 204k A5 T ) AR X L E AT
YSUE, RIS, $E— 45805 T R 2 B s AL, AT
Wrah 25 R v s 24 B A 0k B R LB B it
D)LY/L RN

(Bol ALK H AW E BRI E A
Kk ss AR B A AP iR i, I $E HE
Gyt A e B AL st iRk R R 2 B 2 F R Bl R
I BRI B T JEAR E AR de 52
MU GH S FAth ] 1] 7 S e AR v i 5 By )
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HT DA S HTH 14 RIFHRBELFH(P < 0.058 P < 0.01), &it 75 R R R 3 h &
FEAT R AN S s SRAGN I 6 h 1T B HH T RS Rl <, R BB MARREAT S, 2 MR ORI CES BB Bh B 57 A8 TEOR B
PR H AR RAT N RAIEA —E 225, AR 52 56 B 09 BEBE X I A RS A 512

[REBIR] AR RATRL 2RI 3 18 P17 2 i 5 1 PR AR A

[PESES] R332 [ X#E#RIRAB] A [ XE4HS]1671-7856(2017) 01-0022-05

doi: 10.3969. j. issn. 1671 —7856. 2017. 01. 005

Research of different methods of stress-induced anxiety-like
behavior in rats at different time points

ZHAO Hong-qing' , HAN Yuan-shan®, DU Qing' , YANG Qin* , WANG Yu-hong' * , YANG Hui’, MENG Pan'
(1. Hunan University of Chinese Medicine, Training Bases, Hunan Key Laboratory of Chinese Materia Medica
Powder and Innovative Drugs Established by Provincial and Ministry, Changsha 410208, China;

2. First Hospital of Hunan University of Chinese Medicine, Changsha 410007, China)

[ Abstract] Objective To compare the biological characteristics of several different anxiety rat models established
by different methods of stress at different time points and provide experimental basis for the most appropriate modeling
methods. Methods 60 rats were randomly divided into normal, empty bottle stress, chronic emotional stress ( CES)
group, restraint stress for 3h, 6h, and modeling respectively. In the experimental 7 d, 14 d, 21 d, elevated plus maze and
fear condition system was used to test anxiety-like behavior in rats, open field test to study anxiety or depression-like
behavior, forced swimming test was used to detect depression-like behavior in rats, and using the Elisa test kit to detect the
contents of 5-HT, DA in the hippocampus in rats. Results Anxiety-like behavioral test results showed that rats in empty

bottle stress, CES, 6 h restraint stress group started to have anxiety-like behavior since 14 d, then anxiety-like behavior
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was becoming increasingly apparent. Forced swimming test results showed that immobility time in 6 h restraint rats was

significantly increased in the first 7 d(P < 0.05). Meanwhile, compared with control group, hippocampal 5-HT, DA

contents in empty bottle stress and CES rats increased significantly since 14 d. Conclusions

Among several stress

methods established anxiety model, anxiety-like behavior in 3 h restraint stress was not obvious; 6 h restraint stress

exhibited a depression-like behavior in the forced swimming test might be due to prolonged stress. Empty bottle stress and

CES can successfully establish the anxiety rat model, and the anxiety behavior of the rats have some differences.

Corresponding model methods can be selected according to different experimental purposes.

[ Key words)

FE B DAUER JE Oy T BURRIE B A 220, I PR 3R
IR Ry A S SRR A A1 T W B 72 U0 2 14 S5 R ARG |
RMRRL I 4, B AT AR TG 5 22
P AR IEE Y & R W . B 5
PER AL TR [, AT 2 e A o, A8 IEIE 1Y
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ST WA H B 27 SC T A B T =4k — il %
W KLIE | EE SR 0 Sh AR R 2 T 5T 1
il BAT, S AR S YRR 2 R TS M BN
W ITHE | 32 B AL FE AN E M 23 R ROK I i 18 M
1% 2% I 4 ( chronic emotional stress, CES) &4 s 2§
IR o N S N ) S = B =SV B By Y1 ¥
PSR LT [R) I 8] 5, NS 04T S 27 3 i
B T B AT LY, SR e 1S 1Y AR I B
LZ/JOR} ¢RI

1 #Rfn7E

1.1 SEIEIY

SPF 2% SD KEL 70 2, HEPE 200 ~220 g, 1 [ i)
B TR S 5k S50 S ) A BR 22 W) [ SCXK () 2013
- 0004 ], 1) 7% T e v B 24 K27 5 — B s B2 B SPF
S g s [ SYXK (1) 2015 0003 ], KR
AJE el AR SR 5 d, SEge ) K BRI 7E = i (24
+2)°C MXHREE (50 £5) % M55 FMEIR, Ffesx
55 s Wi G 3R R 25T NGB G,
1.2 RXFIENE

K 5-HT DA Ik 595 53 A1 ( Elisa) 2057 & W
H Sigma A H];DL-1 S22k 5l A KU E &R
R RA RN AL S417R RIR & B O A
Eppendorf 23 7] ; MultiskanMK3 B4R IA H Thermo
O] WA MR [ Panlab 23 & K BURZE 28 A
GRIEREY R A ]
1.3 XBWHE
1.3.1 h¥srdl 5w

Anxiety model; Empty bottle stress; Chronic emotional stress; Chronic restraint stress

70 2 SD KIS 5 A, G ER A S
N4 CES 20 HREEN 3% 3 h 4, RN 3 6 h 41,
T 14 H, BRIEF A8, SR B4 45 F AT
DA TR (AR IE BT R ANR ), o BT SE R 7
d 14 d 21 d SEFFATR2E IR, I F47 Rl i 8 1%
Je DRI 43 A B, 7 S UM, 7 vk A b T3 ) 5 30
DU S5 | 9 2 R R DR AT, o 0 B e 253 T 5-HIT
DA i,

28IV« SR AN 2 P 28 LR K R R 7
HEATEBTRAK ISR 7 d, @ BROK NGB H 2 1Kk,
] 435104 8:00 ~ 810 #1800 ~ 1810, . FH
I E) B N 25 s oK, A PR T8 7K, 7 d s
FEURIEAT IV S , 7 b A A 8] B P B AL 25 B
—AMVE R 2 R, T ) A5, 265 3 DA s KOS &
L5 R, 57— BRI Be s s ok B

CES 2 . R 12 Ve Ry % 4 i, shi i858 4 1,
N A5 O B B BRI 24 h, FEF 24 h, IKFE 24
h, B8R T 3.00 ~6:00 oAk 1 h, H#(20
WL HFEES 5,10 mA, [H]f7 30 s) ,45°f0% 24 h, fF K
SR 1 bR 4, TR AR R BN S B

PEPERSE R 3 h 21 K S R A TR Y s g
W BH RPREE LR AR 3 WY

PEPERGE R 6 h 20 K P i a] T Re i Y sl
L EK 900 ~ 1500 #Efr 4 6 h'ol,
1.3.2 @A TFRE LR

W K BRI 2 B B v SRS B A ol G S S I X
BAE BB IE UL T bR © #EATFRUE AL
(OE) ;@ kAP IREL(CE) @ i AFF U B[]
(OT) ;@ # AF A EE(CT) . i EREIRIT5
th @ AT HUE Y H 5 (OE% ) : OE/( OE + CE)
x 100% ;@ FF U 5 84 BsF i) e A5 ( OT% ) . OT/ ( OT
+CT) x100% ., % HREIMIX 5 min,

1.3.3 W3k

BRI B — K P854 80 ¢m x 80 ¢m x 40

em [ PR HCHE T RS VS T30 43y 25 AN



24 P AR A R 2017 4R 1 A 27 5 1 ] Chin J Comp Med, January 2017, Vol. 27. No. 1

& o SEIRT 30 min FEAFI A BB 5 ], K B
MR R A ISR SRR B 4 min K32 3
FEECLA K T B8 57 OB, B K AR AR 4 Y
SR,

1.3.4 e

TRAHT 1 d XK BTk, K RET S8 E
R 2 min J5,%57 30 s BMEE (5 kHz, 75 dB) , 7E M
HHHR )G 2 s FBA T RS (50 V), KERESR
FEFEMN 30 s, SRJF BUHH M 9,24 b 5 2170,
P R EBAI 2056 ,2 min JF4A T 60 s i id
60 s WK FAI AR B (freezing ) AFA E 43 L7
1.3.5  SRIEFEK I

BEREATE EHAE N 50 em x20 em R
IKEL R KR 40 em, KIRPRAFFTE (25 £2)C, 5
RS 1 min A A (] 35 R 25 5 12 5% 5 min
PR BB AN Bl s ] (R SO i JTCAS 1k i 3, B AR it
EPIRIC A D) |
1.3.6 Elisa #:

TR GR PSR — 2 I 0 125 il EDC £ 2 I 3K
¥y, FEFSCA Bt 5-HT DA FoiR L R m A
FRA FRUfE S HRP FRiC AR BT, 2 B I+
JRVEW, HIKY TMB 8, TMB 7E 1 24k 1) 1 i)
AL AL A 2, I 72 R B VE FH T S5 AL i 2411

F1 SARBRERTFR

B, P ITRIR 5 I P SR O BT R R AR DG
FHBEEPRMYUAE 450 nm KT & 6%
1.4 SitEFRZE

ffi 1 SPSS 16. 0 FAXTEAE A TG, SR A
DISEL £ AR 22 (x =) R, A1) 25 5 LR
PP ER 7 22500, PR LU 25 SR ISR T LSD K
B, 7 ZARSERER A Dunnett” s T3 #E 47 W06 LA, P
< 0.05 RINAGI2HE L,

2 R

2.1 SER+FERELHER

GERULHE 1, NG 14 KIFHR, 250 B4 . CES
H RGN 6 h 41 KR OE% {5 . 0T% (A B 3
Nk, 222G FE X (P < 0.01 8P <0.05),
Horr CES 20 K B TR Hh 8 Uk 55 B 5% B s i) 2 W
B HAZE /D R BRI R AV I B AR BIIRAS
2.2 BmmhikER

RN 2, HIEHW LR, 25N #04] . CES
4 RETNIFEL 6 h 41K B A B3 shR B 14 d
Tk 2 TR, Horp | CES 4 T Mol B35, Him
KRBT IVAREL A KB, b oh, AT 3 h
K BRIE S RBCH FT TR RS R IE g2 8

EERH(x +s,n=8, %)

Tab.1 Comparison of the elevated plus maze results in each group

24 ) 7d 14 d 21d
Groups OE oT OE oT OE oT
84
IE#4 40.0£7.6 17.5 4.0 42.1+11.7 16.7 +4.3 37.8+£6.5 17.7 +4.8
Control group
233 4
e 43.2+£9.4 17.9+9.3 27.8+7.6" 10.7 £3.5 22.5£3.2" 8.1£3.8™
Empty bottle group
CES 4
il 32.5+9.9 11.4 +5.3 4.5+£3.2™ 4.8+2.7" 4.9+£2.8™ 3.3£1.7™
CES group
WA 3 h 4
A . i 39.6£6.5 19.7 4.6 34.6 £12.2 13.0+4.2 26.7+7.8 13.1+5.4
3 h restraint group
a6 hdl
K 29.1+9.1 10.4 £5.6 17.5+8.3™ 6.3+3.4™ 16.6 £7.5" 9.9£2.1"

6 h restraint group

T HIER LS, "P< 0.05," P < 0.01,
Note. Compared with control group, * P < 0.05, " P < 0.01.

F2 KSAKRRAEWEDEN(x+5,n=8, num)

Tab.2 Comparison of thelocomotor activity results in each group

21 5] Groups 7d 14d 21 d
1E# 2 Control group 81.7+16.2 57.3 £26.7 52.0+16.3
ZE 2] Empty bottle group 47.5+15.6 26.5+12.1" 24.6 +9.3"
CES 41 CES group 82.0+21.8 344515 310.8"
W43 h 23 h restraint group 84.8 £18.0 44.7 £22.8 46.0 £15.7
A6 h 416 h restraint group 77.5 +23.8 37.8+19.8* 17.7 £10.8 "

e HIERALLE, " P < 0.05,™ P < 0.0,
Note. Compared with control group, * P < 0.05, " P < 0.01.
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F*3 HSAKRBRIGFRE freezing BIE L (x +5,n =8, %)

Tab.3 Comparison of freezing time in fear condition test in each group

2[5 Groups 7d 14 d 21 d
1EH 40 Control group 11.7 +4.2 39.3+20.0 38.1+17.7
ZS 4] Empty bottle group 8.5+3.6 79.9 £20.9* 81.7+9.3*
CES 4 CES group 12.1£3.8 89.3+20.1™ 84.0+21.1"
R4 3 h 2 3 h restraint group 9.5+£5.0 78.2+£14.9* 76.6 £15.7"
R4 6 h 26 h restraint group 19.5+£7.8 76.9 +11.7" 75.2£21.3"

T HEFAE, " P < 0.05, P < 0.01,
Note. Compared with control group, * P < 0.05, ™ P < 0.01.

a4 FBHREERAWEIKA I LA (v £5,n =8, 5)

Tab.4 Comparison of immobile time in forced swimming testin each group

ZH 5] Groups 7d 14 d 21 d
1E# 4 Control group 5.3£2.5 10.5£2.1 18.5+7.8
ZE )4 Empty bottle group 10.0£2.1 8.5+3.4 19.7 £13.4
CES 4 CES group 9.5+2.5 17.7 6.6 21.6+9.3
RZH 3h 41 3 h restraint group 8.1+3.0 18.3£7.7 19.0£13.5
H4 6h 2H 6 h restraint group 14.7+£7.5" 4.6 £11.9™ 62.0+25.6™

T HEFALE, P < 0.05,™ P < 0.01,
Note. Compared with control group, * P < 0.05, ™ P < 0.01.

K5 ARG DHLS-HT DA S5 (x x5, n = 6, pg/mg)

Tab. 5Comparison of thecontents of 5-HT DA in rats brainin each group

G G 5-HT DAT
S 7.d 14 d 21 d 7.d 14 d 21 d
EH A
288.4 £76.3 287.3 £41.4 292.1+48.4 147.5 £31.3 150.7 £25.3 145.1 £18.7
Control group
= . .
290.1 +£44.3 297.8 £89.5 317.0 +38.3 149.3 £43.3 156.5 £22.8 157.7 £12. 8
Empty bottle group
. 285.4 £62. 1 337.8 £55.7" 359.4 +£57.9™ 151.3 £37.8 159.0 £21.5 165.0 £17.4*
CES group
¥ 4
;K(@?h/ﬂ 291.2 +78.3 289.0 +31.2 282.5+57.2 150.4 £12.2 152.5 £42.9 147.8 £27.3
3 h restraint group
w6 h
R 293.4 £32.2 284.5 +42.3 279.5 £31.5 142.4 £21.7 146.3 +61.0 142.4 £47.8
6 h restraint group
L HEFALE, P < 0.05,™ P < 0.01,
Note. Compared with control group, * P < 0.05, ™ P < 0.01.
2.3 FHETEMLLER .
3 g

ZERILER 3, HIER AR, SR K NS
14 RIFUf freezing B [0] i 25388 hn, IF Hta TRE
HBIRIL 2 8] freezing B[R] 22 HIAN K, TEETHE X,
2.4 BEFKIHRER

ZERILR A, HIER AR, KA 6 h 41K
FNES 7 KIFIR A Sl [R] o 251G i, I Bt 4 3 52 Asp
[ETNEE )11 N M ST = O R 2 W
Tegiit2EE X, Fe Wiz 4l K BRIC I AR T8
2.5 Elisa #&iUZR

SRR S, HIER A ER,21 d B R
Al CES £ K BUIN i Dh 41 21 5-HT DA & & g I
Fb, Hod CES B 3. R, 514
BREN 3 h M6 h AR U A9 5-HT DA &
S IEEHZENA R, L)) 6 h 41 5-HT,
DA F A B TR

P O TR £ TR 25 17 4 i 1) T 2 i i IR
R, W HE ST 45 B B WA R Y T
o ARSLEGIE 3 X b B = 2R A Y AR R Bh AR
Ry 2%, 38 2 AN [ B[] 8528 45 7 S AR 1) e
S, B AT A2 e i A Al 426 36 I o4 728 R T, -
FR— PRI PRI AR E 1 £5 P sl A

AR R B R LS A A T AR 5T Rk
DX R A 25 I PR 1) RV PELRE 1 =2 8] TR B ) o Ji& o0
PRALOT NS AR JRRAS R i) sh i £ 1B A T
MRS . ARSZIFIT & B, BRAEE 3 h 414h, 45451
RIZH A 14 d JFEA OE% OT% (H 5% F &, a4
SR B EIEIT N, R 2 E I
FHFWF58 5 147 28 0 ) IR 55 4 OC S5 (R AR 19 S0 56
WA S Bl Y AE R B 2 R B AR R SR A
(freezing) SRR A S 0 B AR R S W TR
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FBREAT RS ARSI R, 5 IE W A K,
H AR Y freezing AR R E BT, AW
2 R HR bk B A SR8, CES 4R B Y
freezing I [H]0 /& A AR AH Hh B A Y, U BTG I £
JEREAT o as Rn] BE BAT — 7 1 IR

W3 SR RPN SE R S W) 7B S B T B AT
N ARTAT 5 K B — Bl AT e Ok W
FHFAG I 52 56 20 0 1) B BB AR B AT R AR
B SE & B, AR T IE R 4, 25 MM \CES 41 3R
SR 3 h A1 6 h 2R B A TG SRS TR, 5
SCERIGEARTFA L BRI, A N ISET I R B CES
HRFTES 14 21 KRG rhaf 2 B4 2 MOE /A
P ANE, 5 DU PR AT 5 /Y S0 AT O B 3 B AH 28
AL, T2 20 R B TR 8 PN IR 2039 U, e 30 ik 52 5
SRR Te s BUIRZS T 12 4 K B AN 3h i ] AR
B, HIER A IO S, ULV TC U] RAMARREAT ., A
THRER B —F7 8, K 58 N A R BB B
i R BUECR IR AE A8 78 B9 K BT IR A IR R 78, I
AR DU UK A% o 0 A — R, 28 A ) A R SOk
IR R HABAT Ao 45 0 A AL 2 AT s
TR TR R AT A — R, S AR R U PR e B
B, R P S 5 B IR

SR YUK S B R S Ak T A SRS R R
FHRBIFFE Sh W ImARREAT S i X7 32, )2 Tt
ARSI RTE "  AREAS SR 2 R | B M e ol
N6 h A AR 5IE R A L, T it #E X,
Dl HTH AR A S W) 9 A R B A ARREAT . 438
BT R FER KN, REE B 6 h REIR]IN 75 T i 48
JEFARKEST A, i A RS A IAR J2 SC 15 1 AR 5ik i
BN , PRI IO 33 it A5 e v T RE v A I i 1) 0
AT i 9, WA T B A, SR, TR
B AARAT A, PR R4l 13 38 6 h AN REAE S 5 i 5l
YRR Y e A 1B %

B Ao 2 Jo A U O T A BT A BIL ) Y —
i MLARSE, UGN A, B Jhe 2I oft 228 3 T ) ek 78 1
R EOAE 1 R R TR A OCREAE T , BFST SR,
i JEORE AE T R A IR Y R B A A i N B B o
TRTHR PG AR S R 1 B A 2
B 5-HT DA 72 5 £ B A A 5 U1 C R A 22
BT, SCERZE AR, HIEE AL, 21 d A
IO 2K BUE ) 5-HT DA 75k 88 35 T+, CES 41
M 14 KRR R ETF, M8 PR AE 3 h A6 h 41
FARA B AL, B b A R, A,

ARG B BRI 2 v CES 41 PR3 o 7 2 I
Thipoh B35, 32 AR B ROIR AR 1 PN B 36 o Tl g
SA R LT ST — L R R

g5 LTI ARSI ST & B, e LR R B A2 P
IO P AR AR D v 2 R SR CES 34 R Al o) 4
ST AR EARERY | H v A R 35 A ST A AR AR L) 21
d fefd, CES BRI DL 14 d M EfE,

SE Lk
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EEAS R R T I0R (1129 7 5 9 B 2124 4%
BAEAL BB RELL D B KEZ AR

(1. B ZE X AR M S B B LA B 2B 4R 350025 ;2. 4 M B FE M BB 48 35001)

[HE] B SRS A R T2 RO B 22 Mg ik R A kT B4
WA T XHE )5 TR IA L2, ER (1) ll*ﬂ?um.%ﬁﬁjim& AR JE) T B SR A B K
IRAT S SRR TE , DU R R SRS A 5 (2) MVRCR RIAS AT - SEAS IE 8 5 (3) AT AR . & IR it K 5 % iy /)N 28
MR HLEE ; (4) PRI LS B 3% N IR R AR i s R R st B, R g IRV IR 45 04 1, 395K LA AR 25 46
B ] Bl L g T e 4 AT P 4 31 ) B T O 2 ke TR ZE O B, P ZE I BRI ; (5) YRIT
R ORHIRE HZGHTIRYT IR IR 6 r e 2, &8 REFIRHET R 0% P 28 M T 3l 23 S sie v A 28 05 /s
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Treatment and pathological observation of demodex canis in beagle dogs

WEN Fu-li', XU Hong-qi’, Xiong Ai-lan”, MA Lei', ZHANG Shi-lan' , ZHENG He-ping'*
(1. Department of Comparative Medicine, Fuzhou General Hospital of Nanjing Command, PLA, Fuzhou 350025, China;
2. Fuzhou Animal Fate Pet Hospital, Fuzhou 350025, China)

[ Abstract] Objective Treatment and histopathological observation of demodex canis in beagle dogs. Methods
Using the method of direct smear for microscopic examination of demodex canis. Histopathological observation on the skin of
the parasitic parts after routine paraffin section and HE staining. Results (1) Clinical observation; The red spots and
hair removal was appeared on limbs, eyes, lower abdomen and other parts of the skin of canine patients. The skin of the
limbs becomes thicker and wrinkles. (2) Blood routine examination; Basically normal. (3) Microscope observation; The
results showed that a large number of worms and eggs of small demodex canis could be found. (4) Histopathological
observation; Hair follicles showed a large number of demodex mites and eggs. The sebaceous glands and sweat glands have
normal morphology and no mites was found. A large number of eosinophils and neutrophil infiltration were seen around the
hair follicles. It was also found that the formation of multifocal granuloma; the granuloma was oval shaped. (5) Treatment
programme : The combination of medication and the strengthening of environmental control has been shown to be effective.
Conclusions Granuloma caused by demodex canis can be divided into immune granuloma. It may not be possible to destroy
the sebaceous glands after infection with small demodex canis. Whether the sebaceous gland is infected with the demodex
canis may be associated with the worm species or course of disease.

[ Key words] Demodex canis; Sebaceous glands; Granuloma
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RMEFE 156975 ( Demodicosis canis ) 52 R 1% T 1
( Demodex canis) 31 E ) —Fpw WA A o %%
AP A B R AR S R AR R, O T HUAR AR
KGRI AL E )RR ARAER, HAET, Bt
B AR TR 3 Fl EIE S EATE 1Y
TANLE LAFIRRE S E PR R BRI I
AR AR /N Y A ol SR AR ol A Y i G 8
Z AT/ RV R HRIE o AR SO B EuAk K
HEAT A 5 R B o R TR 0 /N ) e R 5 ok il
TR BRAG B A 1 — 20 3 B

1 #MEFAEE

1.1 SCIEzh¥

Feks R 10 2, M, 9 ~ 11 AR, K E K
9.43 kg, SN T & HA G S S A o
f7[ SCXK(45)2012 — 0003 ], Hi A J5 K A7 B RE
Wi, A 6 AR IR Hid 5%, A 4% IF i 5 0
0016658, 17175/ 5T 4% DX A M B s B LU 448 B 2
WAL [ SYXK ( [# ) 2013 — 0005 ], H- ¢ 52 5 5h )
fd Y 3R BRINZA T NGB 1R
1.2 FERXFSNEE

VIR DR VST (TR AL 44 BRI R ), B 10
mL:4 g, A= HE5 . 20150801 , KT A4 5% Bl M 47 £
fi A BN A 7 5 BT A R IR 2 TR 2R TR R, BLA
100 g BIZEIEIE 6 ¢ + PRYER 3 0. 25 g, A7t
20150901 , VL.PG AL 24l A BRAA F) AR 7 s R A vl R
SR (T b 44 ) AR .2 mL:0. 02 g, A5t
+5:20150501 , 75 M B S PR 25 42 7= ; PE-
6800vet 4= [ 511 5114y ML I 20 M 3 A, DRI T 5 g e
THRAF;EGI150H A AL, 78 E ok KA A
RM2245 2 A shde 5% 001 bl , #8 [= Pk <A\l s GHP-
9080 Pk A TE LT FRAH , L ifg—TERL 22U A BR A
] ;ST5020 2 Zh g Y bl 7[5 Pk 45 24 71 ; CV5030
4 H Bk 35 AL, 75 E PRk R A R s DM2000 A9
R B E R R A,
1.3 ZBFA*E
1.3.1 Bkt

KBRS 0 SRR B
JREE T BT BTk A LN 5% Hm e 35
TP E AR SR R R I A
1.3.2  ILIRCH FIAS 2 R B 2H 21 2 %

H 1 R TR o B 7R I PARE R 1) AR R JRR
e B TR b, AR kO 4 R 4 RS 2T

FRic i) EDTA PLseas v, X B R E A7 1 5 RS
A, HKBETARITTE BT — /NI R (1 em x
1 em x0.5 em) , BT 10% /R EME W E 2 24 h,
FEEEK G — I 2RE B, H A RS, U0 ) i
7 HE Yo i B s | S 00es T ge,

2 H#R

2.1 ImARMRER

X7 HUER R AT WL R I, R T i Bk e
SUIE DU Jie K TR S B R PR AT A B E ) 5
o R | S WS AR A, AR B B
JE R, DU B R Pk AR JEE S 48 8, B 2% TT L SRR 0 4%
Wi, AR R BH 25 ] UL B A o e, 5k R, R
Y Je J39 R A R TR ARS 358 | IR A 38 19 o) Bz K 728 ol
FRHE €, S5 UL B JEE 5 g0, s BHORS B DO B AR E
oty WX ZKCRE AR o R 4l FE 98 R 1 I DR AR, #7025
LB R 5695 .
2.2 MEERKE

A 245 AR 2R BB R A IE W, RBC, HCT
RDW-SD =Ifi4& bk, MCH \MCHC , PLT =Iji$&
PR, WBC .GRAN% GRAN# =Iif§4rkt T2 %
I S PN A A, LA A6 I 48 B 35 4 2 25 (B Rl Y
(WFE1),
2.3 THERKER

RATTE 5 AR EE /N, A B T b A & LA
HLA By 2R G0 %55 s A R H DR 285 4R I 2 47 W0 2% 35 5
(Leica DM2000, LAS V4.0) ., B F W KR RIGE
s A AR HL B ) B HOF R/ R 162,43 um x 27. 21
pm, S R /N A R D R L
B, 4 A 3 %, 2 BT UL 4 X A2, AME 5 Rl B A
R N ALV o M T NI L N SR N
R4 A 2 1 S FE B SRR (WL 1)
2.4 JRIBAMFNER

HE Je 8] f v B 28 3 AT DL K U0 A L A
S8 AN () BT TET A R 0T T 6 R (AR RN R B B B AR RN
WREEHE TE R SR WA 25 A B4 o] [ DL K = 18
TR 200 J R g mp PR A IR T SR A B R A
Mk RAFREE 2 ~ 5 3 bR, MRy 41 €5, A kL,
W TR 1 s 240 JE A% T AR 5 0 v P R 4 B AR AL, A 2
~3 M RIRGER WA, YR BT WL TERZF
Ji, SR IR | v ok 52 0 [ PR IR B 1 Wi 4t i S b R
FEANM R AL | K 2 78 1% AR 1Y 6 2 J] DR A (O
K2),
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23 W PN IR Rl e
Tab.1 The results of blood routine examination in dogs
K i H (RS A 2 iR e Tt H AP L S
Test item result Unit Reference range Test item result Unit Reference range
M B ; o1 A S A
WBC 15.8 10°/L 6.0~17.0 MCY 68.7 fL 62.0~72.0
AN b2 MLZLA 1
LYM% 18.3 Yo 12.0~30.0 MCH 26.31 pg 20.0~25.0
o ) 40 L L LT H
MID% 2.4 % 2.0~9.0 MCHC 383 1 /L 300—380
KA LR LLA AT SERE SD
GRAN% 81.3 Yo 60.0 ~83.0 RDW-SD 35.3 fL 37.0~54.0
i L4 ; LTI T CY
LYM# 2.4 10°/L 0.8~5.1 RDW-CV 15.3 % 11.0~15.5
rhE 2 0 LIRANTUES N
MID# 0.4 10°/L 0.1~1.8 PLT 474 1 10°/L 117 ~460
Fi ) iU R
CRAN# 12.0 10°/L 4.0~12.6 MPV 9.9 fL 7.0~12.9
L1 410 8 . LN B
RBC 5.01 ] 10"°/L 5.50 ~8.50 PDW 13.3 % 0.1~30.0
I £L4 /R
HCB 132 /L 110 ~190 PCT 0. 46 % 0.01 ~9.99
EAR ) OVEEEA [N TN i S
HCT 34.4 Yo 39.0~56.0 P-LCR 17.0 % 0.1~99.9
3 i b T LA [E S, De. cani, D. cornei 1 D.
WTe co } [
injai 0907 A T8 E RO B R K AR,
3.1 RIFEHEHESKERTEREFEZEHXE gi BRIk, /N B dOIR R G S AT RE S 2 iR B R

ERINEINEE- Y SN A E NI N
ANELHUA R R R BUA R HRGE BR 2 BEA OC T
ANAD B HE R AL RS 2 RN 222,75
pm x 44. 55 pm, /N B BRSNS 168,17
wm x 39, 60 pm *) . 244 S U T R
18 B2 JEK o BR A5 A WL %6 i B, A 6 4 vh A A 1) 1R
PRI 72 K I R b U8 & B 1 R AR R B (H
AN B R /IR 2R S AR R I O
W6 R FEFR T LU A% R, 90 dJF B 2 ] UL R i b
R4 22 | R AR MR R UL 30 Bl A IR A DL A R R A
L BRSNS UL NS ST R I T
FEF AR IR B B, A A S BEagf
ANEHR AR D274 T AR RN o ASWIF 58 %8 F8 0 R
Biky J5 A& B, B B FL O K IR i 34 Oy /N B AR
BN R AR DUAEAo] B R AN BE, E Ah i 1E A AR T
REIIFIE WA 3 F1 ( De. cani, D. cornei, D. injai) ,

H. A 7k YL

i, B A J e 5 S e A R] BE 5 HL A b 2K B e
TFEA G A fr it — 25T
3.2 FEERMEAIZA R R R R R R A

L F MR 2R T DL, P 200 A 4 i A 2 i
P AR A T R FRL A B 25 7, 5 B R0
TG TR VR AN V8 rh MR AR MBS Z AT S R IR
PERLA R 25 A= U PRI2 W B SR R, A AR IR
JEIY 5 H A VR TR VRN M B 1S 22 R R 196t A
5k, B R AL A 7 A2 1 25 o A R 5 11 B IR
PEALAR AR SR G R A7 SRR O B A A IR
PNIRSPN A RSP (RIS CAIESE Ju PN il
B AL U6 K AR R B R L T R I A e ) A
PR R S B0 MR A M 2 ) B
HR AL 20 A A i AR R B BE A R o A R S |
A A e S I, Ao SR 2 gl 1 A ) SR 7 = B £ 4
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H:(A) HUE 54,60 pm x19.30 pm; (B) ZH 7008 pm x 19. 37 pm; (C)A5H 11813 wm x26.42 pum; (D) A 160. 19 pum x25. 11 pm,
1 BRBRAZR (x400)
Note. (A)Egg 54.60 pm x19.30 wm. (B)Larva 70.08 pum x 19.37 pum. (C)Nymph 118. 13pm x26. 42um. (D) Adult 160. 19pm x25. 11 pum.

Fig.1 The result of microscope observation

e (A) IEH BREH (HE x 100) ; (B) REFIEHE A BEE(HE x40) ; (C) 25 B L2 54 A 2 8 ( HE x200) 5 (D) B3R LR
DT 0l AR R B, 2 AR R R AR DL AR (HE % 200) . (E) B3N DL K i K I I 95 UK R B (HE x 200) 5 (F) 7658 ] Bl I K 4k v i 4
LA LA (HE x40) ; A SHREFIESE; A, W B IRIR; Ay HTTHRE A F A B B i oOr HERCR I8 (HE x400)

2 BRI SR A A R
Note. (A) The structure of normal hair follicle (HE x 100). ( B) The Demodex mites invades the hair follicle (HE x 40). ( C) Multifocal granuloma

formation was observed around the hair follicles (HE x 200). (D) A large number of Demodex mites and eggs was showed in Hair follicles, the

sebaceous glands and sweat glands no mites was found( HE x200). ( E) Hair follicles showed a large number of dog Demodex mites and eggs ( HE x

200). (F) A large number of eosinophils and neutrophils were seen around the hair follicles(HE x40). ( A ;) demodex canis. ( A,) the sebaceous

glands. ( A3) the sweat gland. The diagram of the upper right corner of E and F figure are the enlargement in the box( HE x400).

Fig.2 The result of histopathological observation

3.3 RIFHESIE IR AR5

SRERZH D] T UL R TR i 5 | 1) 22 v TR 2
i, F5 B warren (1976) X274 HUPE A 28 0 194328, AT
I3 R G PEVE A 2 AR S S RE M IR 2 i S D RS B
(LRGBS ) B R ZE I =2 Mg TR T A 200 A il

S i R TR OB R R | R R 2 M R 1
F-(ECF) 7EM% HU ) Sl F i vh B B AR AT R
ST R A A 25 Boh T ) o3 Sl S BEVE N ZE I BT
WL BRT) ] LB F L) 1A 28 i S A T, T
JE R AR UG T2 6 0 T T2 S P PR SR
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3.4 B AERBAXIEEREHNENX

SRR R B 55 Ry P, A S K IR R 4k
Y BOR FHIBRA HZGHEATIRYT . ~F B e ik i
FHF PRI, XoF o fA HL AT 58 fd R A0 B B4R, p
Y TR 2R T I B R Ry A3 TR 1 ROk
BHWT R 2215 5 4% 5, AT (e SO RO JE T, Bp 2R
IR N SR TR Y T 1 O 2 0 ek R Y A
EEOLG, s m ik AR N 22503 B
Bl K pe AR, P ECRUA TR AT Mg
Y4 TR 25 12 Bl D D A TN I ik A fR BRI
AR A, (E B S BE 2% K LB 6 B 2 1k e
FHLAE A B A 7 A UK A s B AT 2L i 4
BRI B AR R RAE I K J

FR R AR IR A S K 8 0, 25 B &5 i A e 7%
(B T, SR e P R e TR T T (A% R ot 5932 10
mL:4 ¢ MK 3 Kg) #4714 F 0K H F /R PR 5 {4
MK IR 3 ~5 d JH—Wk, ELEIBR REEE . Al
Ak R T 2 sk e B A4 P 2R TR R (AR FH
£3100 g FT2RIAIE 6 ¢ + IHAERE 0. 25 ¢,100 kg K
SN 100 ¢) 3 M 7 d, [ — 2P EREEL S
25 F R VUM T me/kg, HIZE KA 10 mg/kg, vitC 20
mg/kg,ﬂnmiigﬂ‘,ﬁil WM T do XA R
F A B R LT G 4 TR 2R R SR (R . T
%2 mL:0.02 g, % 1 kg A 0.02 mL), P& W
FTTF 38 K, PR A5 A 4, 2 I8 38 R M A X R A 7
TR, BRI R RIBYT Tk S B R, K

S Y2 0 i 1 ek PACRE R 7 1 2%, FROR B AR A B
PR BK R AR R

S 3k
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P IGFBP2 IGFBP3 7+ B 5 i yed v fif) 2 3k Xt
IR B R AR BRI

é /‘;;_,j‘ljla\/—fz\*,j:% m
(LT T BB, At L 063000)

[#WZE] BHr W IGFBP2 IGFBP3 7E Bl 41 bR vh (19 1A XT 00 L )L RS R 22 52 i, A3k R
siRNA T4 IGFBP2 . IGFBP3 7¢ bl Uy 20 i bk SKOV3 31k , CCK-8 I &6l SKOV3 B4 FE 1% B , Tt = L AR
KU SKOV3 I JE T 15 0L , transwell 5258 20 M RJE @ & S04 I SKOV3 (YIRS 51228 ; CCK-8 A AS [ vk J32 i
#1(5.10.20 pg/mL) X SKOV3 4Ufi/ LK MM, &R R siRAN T3t IGFBP2  IGFBP3 7£ 5l §iJ% SKOV3 3
iKJE, SXHRAM E SKOV3 138 AR ) T RE, IT- 300N, T SR 2R F e, 451 #W#| IGFBP2  IGFBP3 7F
T 552 fie e v g 35 ) B BLIR AR SR ZR I — R IR .

[ 3%4$8i7)] IGFBP-2;IGFBP-3 ; b §L9 ; it 25

[FEHZES] R332 [CEktRIRAE] A [ XEHS]1671-7856(2017) 01-0032-05

doi; 10.3969. j. issn. 1671 —7856. 2017. 01. 007

Effects of IGFBP2 and IGFBP3 expression in ovarian tumors on
migration, invasion of ovarian cancer

LI Jun,LIU En-ling” ,YANG Li
( Obstetrics Department, Tangshan City workers’ Hospital, Tangshan 063000, China)

[ Abstract] Objective To study the effect on ovarian tumor migration invasion after inhibition the expression of
IGFBP2, IGFBP3. Methods siRAN interference IGFBP2, IGFBP3 expression in ovarian cancer cell lines SKOV3,
SKOV3 proliferation detected by CCK-8 kits, SKOV3 apoptosis detected by flow cytometry, SKOV3 migration and invasion
detected by transwell experiment and scratched cell healing detection; CCK-8 method detected survival after treated
different concentrations of cisplatin (5, 10, 15, 20 ug/mL). Results The proliferation ability of SKOV3 dropped and
apoptosis increased after treated siRAN IGFBP2, IGFBP3 compared with the control group , migration and invasion
function decline, resistance level to improve greatly. Conclusions The expression of IGFBP2, IGFBP3 in ovarian cancer
affected migration and invasion.

[ Key words] IGFBP-2;IGFBP-3;Ovarian; Cancer
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9, B F AT Ik, B A B R 2 W7, 70% Y
WP ORI, 5 AF A A7 20K T 30%
eGP 5195 B Th R BRVF 2 B N S 3k o ps3 |
Jik 5 Z A K F (insulin like growth factor, IGF)
ORI OR S h i kY R BRI
F (insulin like growth factor, IGF) ZJ%1E M 41 At
WA R S A R H 4 2 B B, R
By ZE R F RGN IGF MHAZ RS = A
KR T 454 % A (insulin like growth factor binding
protein, IGFBP) & IGFBP # [ iff 2 1%, ¥ 2K & BLi%
FIG5 p53 [AFEZ: 5 A0 M I T 45 SOl A 17
KA R, ABESEIE M IGFBP2  IGFBP3 7£ bl
SR IR R HOGE B SR Y 1 8 4= 28 S
YR

1 #MEFAEE

1.1 FERRFIFUE

SKOV3 4ii ity [ rhR} B L 1 A= £k 20 e BT 5 L4
WA L 2 57 6 1 25 4 RN F 5 1640 15 9% 3 H
Gibco 22 ) i 4+ 1L ¥ W A Hyclone 2\ ] ; Si-RNA
IGFBP-2 Si-RNA IGFBP-3 5| #y e MM Bt L W f
FRZS F] A A S B 8 1= Annexin V/PL XA il
A& B A T A RS Al transwell /N I H
NEST 22wl ; iS4 A e F BD A WA BRAF
1.2 XWHE
1.2.1 4iffdsss

5295 SKOV3 4l T4 10% a4 L35 i 1640 15
I HE 37°C 5% CO, TH IR IE I 46 h i FLsE 3%, 9F
B R EE AR, B RARIAL AR
1.2.2  Si-RNA #5286

(1) 7E 6 fLAR T B ALIERD 2 x 10° 41, B fL
T 2 mL 58 435 3% 5L HCTE 40 M 35 3240 vh s 3R
o (2) 44N AR5 50%~ 80% it , 1E#R 1 5
rh TG P 0 A8 B E B P A TR A RN
B, KW A INARIET B, RIS, iR
75 30 min, FH 2 mL 2247 PBS PRk 4000, #f K
Mg 4By 2s , BFLINA 0. 8 mL JC IfiL 7% 55 55 3, ¢
RAJEH AB RN LA e SRR AT e 4n
MIREFA TR E 8 h ~ 12 h J5 4 i, N A e 14 52
AlEFE L kSRR, (3)36 h ~72 h J5 R RT-
PCR 8% Western blot & 0FC AR .
1.2.3  CCK-8 A& 2 o b 5

SRR AT B S, 1 A A AE R NI v 2 4 0

REA I AT R bR (96 FLAR ) |, 5 FL 4% 40 i %5 2000
ARG BE J5 R AT ¥ W TR S5 ) L 439 AE O b
H124 h BFEEFLINA 10 uL CCK-8, & & %t MR ZH . 4H
MU FRAEEE 4 h 5,37 CHEIRIEHE 10 4340 ] B br
AL 570 nm BJ OD 1A,
1.2.4  JxCH AR SE

B 6 01 Ak 4 B, R RE A A BB R 29l 5 x
10° />, B0 S min J5 7 28535, FH PBS ¥k 2 ~3
W\,IOOO r/min &.0> 5 min 72 PBS J5H 100 L 11]
Bangdingbuffer T E M, $2FWITH S IMA 5 pL
() PL, 25060 F ROEIET 10 ~ 15 min 5 (AE# 1 30
1.2.5  Zf kR S5

(1) 7E 6 FLARE )5, H marker 2535 G RIS LR |
PR B AL, T U ER L, KRR 0.5 ~
1 em —iB, AL LW EDER] 5 K4, (2) EH
AMELHRIT 5 x 107 AT TH A 400, FAR %k
o AR A L0 1 B 0 D AR R Rl
REAZIAF] 80%~90% M'H . (3) 4 KM LIIE,
QR L L AR DR R R TR S TS R
2k, (4)H PBS Ve 3 ¥k, I A TC L3 Kr 77 2 ik
ARG FRAR 357, /3 BI7E 0 h,24 h B H#EAT I
FE AR,
1.2.6 transwell 3256

FERT — K JC L35 JC W BT 1Y 1640 K 57 360
transwell /NE KA K, 56 — R IE AL W& T8 Kok
TP 20, 4 A i ik B PR 2] 1 x 10°/mL & H .
AR 2 transwell |2 NIRAA, ITA 600 ul BY5¢ 4>
Rk [RIIHE/NE AN 100 oL 4008, 7540
MEREFEAE T 48 h J5HU transwell /N, H PBS
e 3 WK, 4% Z R P EEFE E 10 min 224, FHAZE /N
ORI )2 M4, 4 o/L 6 W i i T g
o, 7E05) B A MG R B T2 4
1.2.7 N 24 52 56

B AR aR TH AN 96 FLARFEFD , B FL 20
$i Ry 2000 A, 20 MG BE 5 A [ v B %) 54
(5.10 20 wg /mL) ,24 h J5 8B HIA 10 ul. CCK-8,
WEXT IR, MM FABEE 4 h 5,37 CRIRE
P& 10 min JHEEFRACI 570 nm ) OD {8, 5 40
FEIG %
1.3 SZitAE

iR H SPSS 16. 0 #AT4E 104, ZH Z (8] L
MR R, P < 0.05, #FmAGiTHFE Y.
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2GR < Oon
g i
2.1 %% Si-IGFBP2,Si-IGFBP3 3£ g_‘g 101
T4t SKOV3 41l i IGFBP2 | IGFBP3 J5 1] Lk & as "o
BAHH IGFBP2 IGFBP3 B2 [ 32 ik /K - 15 %) £ os]
AU I R, (W 1) “
NC Si-IGFBP2 Si-IGFBP3 0.0 T ' T
o Q"‘/ Q") %L Q"‘v Q“:‘
D T D
GAPDH & & S ¢
& & & &

T S IR LR, P < 0.01,
B2 %4 siRNA IGFBP2,siRNA IGFBP3 %} SKOV3
YA B IEFERE T I FEA (n =3)
Note. Compared with the NC group, “P < 0.01.
Fig.2 The effect on SKOV3 cell proliferation after
transfection siRNA IGFBP2, siRNA IGFBP3

IGFBP2

IGFBP3

1 %YL SIRNA IGFBP2,SiRNA IGFBP3 AU S EXBAML, ZFHEASITEEL(P <
Fig.1 The transfection effect of SIRNA IGFBP2,SiRNA IGFBP3 0.01, P < 0.001), ( L& 3)

2.2 % SiRNA IGFBP2,siRNA IGFBP3 %f SKOV3 2.4 %3 siRNA IGFBP-2, siRNA IGFBP-3 X¥
YHRAIEIEAE S 2 SKOV3 ZHREFREEE 1R S200

3¢ siRNA IGFBP2 , siRNA IGFBP3 J5 43 5l 7E 0 AWLEE IGFBP-2 (IGFBP-3 X SKOV3 4l fil i 75
h 24 h Kl T AR RIS B0 45 R TN e 0 h RpE  AESIHUEZ T, SKOV3 4 i e Bt siRNA IGFBP-2,
U siRNA IGFBP2 , siRNA IGFBP3 41 (020 ot sirpg  SIRNA IGFBP-3 R0l E 0 h.24 h faril] 41 e it 4%
T EXRAV I, 2% 5 RS0 0 3, 7 24 b A IESD AR BN O b N3 AR 2250, 36
% SIRNA IGFBP2, siRNA IGFBP3 2y dl syl 24 D/ 9 W MRALMTEL  Fee siRNA IGFBP-2, siRNA
TS M, 2R A G E Y (P < GFBP3 B i BT SKOV3 4l iR he 1, 22 5
0.01), (WL 2) HAGH 8 L (P < 0.01,P < 0.001), (UL
2.3 #t iRNA IGFBP-2, siRNA IGFBP3 xf )
SKOV3 SRLET- KIS 2.5 % siRNA IGFBP-2, siRNA IGFBP-3 X
¥t sIRNA IGFBP-2, siRNA IGFBP-3 J5 4 %Il 7E SKOV3 SRIEEEE 7 HIRAN
24 b KT T AN T S S B E 24 b 5 WLEL IGFBP-2  IGFBP-3 %} SKOV3 4 ity {7 7%
U siRNA IGFBP-2,siRNA IGFBP-3 41 40 i 1= 7 HEJ3 B9 R TH, SKOVS 41 fu¥¢ & SiRNA IGFBP-2,

A B
50
Si-IGFBP2 Si-IGFBP3 40 - iy
125 e
> % JE 30
100 PI33.1% ﬁg
2 75 252
=] <
< 50 10
25 0 I T ] T
. A N
2 3 4 L] 2 i 4 £ 0 5 1 4 5 %c Q@q’ QQ?’
10°10° 10 10° 0% 100 10+ 10° 100 100 100 10 S &8
& &

TE: X IRAUH LA, P < 0.01, P < 0.001,
3 #EYL GiRNA IGFBP-2,siRNA IGFBP-3 X} SKOV3 i JHT- A5 (n =3)
Note. Compared with the NC group, P < 0.01, P < 0.001.
Fig.3 The apoptosis of SKOV3 cells after transfection siRNA IGFBP-2, siRNA IGFBP-3
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Si-1IGFBP2

Si-IGFBP3

LT R

B

100
e Ooh
5 80 mih
£ 60 A
=
Z 40
z
o
Rl o = il "

NC Si-IGFBP2  Si-IGFBP3

TE S AU LS, P < 0.01, ™P < 0.001,
4 HEYL SiRNA IGFBP-2,siRNA IGFBP-3 X SKOV3 4L RE 152 (n =3)
Note. Compared with the NC group, “P < 0.01, *P < 0.001.
Fig.4 The effect on migration of SKOV3 cells after transfection siRNA IGFBP -2, siRNA IGFBP-3

NC Si-IGFBP2 Si-IGFBP3

T ST IR, P < 0.01,
5 %3 siRNA IGFBP-2,siRNA IGFBP-3 %f SKOV3 4l {252 /E 150 (n =3)
Note. Compared with the NC group, “*P < 0.01.
Fig.5 The effect on invasion of SKOV3 cells after transfection siRNA IGFBP -2, siRNA IGFBP-3

siRNA IGFBP-3 J57E 24 h #1412 28 HE 11, 4%
REIMEEY 24 h J5, 5XFREALAA L, %% J% siRNA
IGFBP-2, siRNA IGFBP-3 B i F&{% T SKOV3 4f jits
MIRZERE ), Z S HASIF#E XL (P < 0.01),
(WA 5)
2.6 #siRNA IGFBP-2,siRNA IGFBP-3 3t SKOV3
2 B 5T £ i 25 14 B9 52 I

JyMEL IGFBP-2 IGFBP-3 X SKOV3 4 Jifd ifif 24 14
U352, SKOV3 41 Jifg #% 4¢ siRNA IGFBP-2, siRNA
IGFBP-3 J5 A0 A [R] ¥ BE (%A (5,10 .20 pg/mlL) ,
TE 24 h SR T ANRAATEAE O, 25 R R B, 5 R
AL, 5% Y% siRNA IGFBP-2,siRNA IGFBP-3 FH & [#1I
T SKOV3 4HA A 2454 I AR EE N 5 pg/mL.
10pg/mL BPZRMOAF IR B/ S X R AR [ 22 7 2
B RE L (P < 0.05) , IIANHTREE K 20 pe/
mL PR Bl W el b S5 %0 AR T 22 /e B
HEGH#E X (P <0.01), (WE®6)

3 iFig

YR L9 R AIRYT TR N FARIRYT AT S,
HYRIT G 3 ~ S AEME RHR N 10% 4, B R)G
HHRRIT AU 22 | 3 Bt 2R b7 259 L B 24
PN R, 43S0 1) 3R YT R S O S IR YT B R

80 -

O
L
Bl si-icree2
~ 60 . _
s . B si-GreP2
3
o= 404
%75 « o
£
s 20 4 %
LE]
0 L] T
5 ug/mL 10 ug/mL 20 ug/mL

Cisplatin concentration

TE: SRIRAAMILE, P < 0.05, P < 0.01,
6 F54t siRNA IGFBP-2,siRNA IGFBP-3 %
SKOV3 Zi M AA 254 FY R (n = 3)
Note. Compared with the NC group, “P < 0.05, *P < 0.01.
Fig.6 The effect on drug resistance of SKOV3 cells
after transfection siRNA IGFBP -2, siRNA IGFBP-3

T ), FER )GV vh 3 BE R AR 4,
B X AR FE R A TG HEVR T, X BB BRI RO I
57 25 BTt 245 P 2 B 0l |
IGFBP2,IGFBP3 J& i 5 = A AE K P i )
ERA L EANAERE T B RE R =R
RISV A& B 4 e | 9 g B B
BERNBAFEEERT, AHEINN
IGFBP2 5363k ] fig 2 i Jed 40 it (% 3 5, Tl IGFBP3
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14t 2 35 AT R G B4 g 5 A Y, OF |
IGFBP2,IGFBP3 (1) 5% ik 5 [ 43 1 K 1ol )5 % V) AH
S AR g 38 a1 e BR SR R 40 i P IGFBP2,
IGFBP3 [ 3R Ik, WEZ2 %] B 5 9 2 IO 38 5 B 7% 1R
22 AT WG, AR, IGFBP-2 7E b
S R B AR W A A R A O O
PRI L 20 HE I3 RN i kR Lee EJ
S AR RSB B 2 UEW] T IGFBP-2 BE M 34
SKOV3 =28 1t siRNA A 1 iy 2305 1 4
BOVE P55 . Torng PL 2510 () F 5% £ W] IGFBP-3
1E IR B N IREE R OVRWS9-P4 41 il 2 REHD
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IGFBP3 7E DN S 9 i (1) 2 38 i & 0L B S8 9 41 if 1 7
Z R BIE L TR T 10 5 AL, TR 5175
WAZH| TANFEFEEEAMEIIE- ., 5 Lee EJ 5 AW
W45 B—3% M5 Torng PL 25 N\ IWF5E 45 R A —
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LA A RO IER IGF 1y M2 5 IGF 7R
AR  BENTEZS GY)h IGF U415 h,
TMEES 1A 1IGF 23 14 20 ~ 30 min, it L IGFBP3
& IGF BYTE3RE , IGFBP3 (3% Wi R4 ] 32 /5 £ [H
RV, BT LA AT g J2 1 8 IGFBP3 7 fb 8w 7E H
A—FHE N 2 —, IGFBP3 AL n] L@ IGF &
YEVEF , A 38 TIGFBP3 i nT LA i3 Hifth ik 42 % 1%
YER B BARLRLA T 2E— 22058, NI, IGFBP i
15 IGFR 324 YERY 5 IGF 454, LA IGF Hsi ok A
AEcsim: 45 R FEVE L, FE G M 2 28 iE
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R IR NG i T 4 i 1 4 P 2 R 2
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FARRTG A", AT HiE it T3 1IGFBP2,
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T LE A ML ) s 200 LB A P e R e BRI A
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[HZE] HBY LA SEA X 22K 7 A16 &I (coxsackievirus A16, CVALG6) FUE ) /N 8Y 15 28 582
W, ik EBURE BNV B IR CVAL6 J5 L EE 14 d, 57 0 %o 7 MUY B & 35k 1
WA B 5 SR IF HLRHEE RN A I S 000 6 2, U 1 509% SUFER it (LDS0 ) 5 3Rl g J e 3 d J& Ho M i Fn = 24 188 B op
CVAL6 JREEM I ; )5 CVAL6 KIBSE7E 1 B 11 B %y 2 4H b BUS 76 14 B H H LD50 # &  FE 1
B, B H IO RV BUREE AER BT, 2 A G HRERCR AL, 1o A ek P AN EG A1 ELISA 43 1R o FOHe (ARS8 41 L
PR, &R KNV BURYE CVALG J5 IR BLE S J5 BT RRIBERERE | FE T 55 I RAER , AS [ H %70 BROXT
CVALG6 [BYL 1 5 AE 1 R R AR R 7 HIE AN 14 HR YD L5 8%, 28 H IR U BUR 5 Ry | I U R e &
EEANH N 14 Hig, L LD50 2 1 x 104.5 CCIDS0, /8% 3 d J i i A0 32 22 4 2030 B vp 24 ] G 0 380 v ¥k 3 114
CVALG T, BE WA K TE R B9 14 B 70 BUR LDS0 7 & 03, 7715 2K 87. 5% , BE v S B S W B A 1)
CVAL6 TFIHLIA LTS48 (GMT) 24 28. 14 ik FHIE %Ny 87.5% , &5i IRV BRI CVALe USRI Bk #ERe
AR NI TR R S HI AN R8T AR R CVALG BURHLEIWEIT S8 W0 & S 20 PN i vl S/ N sl e Al
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Establishment of an animal model for coxsackievirus A16
infection related immunological evaluation

ZHANG Feng, GAO Meng, GAO Li-mei, LUO Yong-neng "
(Institute of Viral Diseases, Zhejiang Academy of Medical Sciences, Hangzhou 310013, China)

[ Abstract] Objective To establish a simple and reliable experimental rodent model sensitive to coxsackievirus
Al6 (CVA16). Methods Mongolian gerbils with different age were selected and inoculated intraperitoneally with live
CVAL16, and the gerbils were observed daily until 14 days postinoculation to screen for the most optimal ages sensitive to the
virus. The dose-dependent symptoms were evaluated and the 50% lethal dose (LD50) was determined. The virus titers
were measured in blood and various tissues of CVA16-infected Mongolian gerbils 3 days post-infecton. Finally, the gerbils
were immunized twice with inactivated CVA16 vaccine at day 1 and day 11, respectively, followed by challenge with the
virus with a dose of LD50 at day 14. The gerbils were then observed for another 2 weeks to record their body weight,

symptom and mortality rate. Their blood samples were collected from the eyes, and CVA16-specific neutralizing antibody
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titers and total antibody titers was checked by microneutralization test and ELISA, respectively. Results Various clinical

symptoms, such as inactivity, hind limb weakness, paralysis and even death occurred in gerbils following CAV16 infection.

7-day-old and 14-day-old gerbils are susceptible to CVA16 infection whereas 28-day-old gerbils are resistant. The most

sensitive and appropriate age is 14-day-old. The 50% lethal dose was determined to be 1 x104. 5 CCID50. High titers of

the virus were confirmed in blood and various tissues of Mongolian gerbils contracted CAV16 3 days post-infecton. The

survival rate is 87. 5% for 14-day-old gerbils preimmunized with two doses of inactivated CVA16 vaccine and challenged

with the virus. The geometric mean titers ( GMTs) of neutralizing antibody was 28. 14, and the seroprevalence was

87.5% . Conclusions Mongolian gerbils is sensitive to CVA16 and the virus reproduces actively in Vivo. Thus, it can be

used as a reliable small animal model for studies of CVA16 pathogenesis, vaccine development and drug evaluation.

[ Key words)

M2 EE A16 B (coxsackievirus A16, CVA16)
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X CVAL6 95 75 fe BUB ORI 5 538 1V BRUOH 1% B,
BUE i ngvh i 48 HOBEPLT L 6 H (4 8 H) %
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1.3.3 YL BRI FNn S 2L U8R B CVALG
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FeJe , FEBR TR 8,2 ~ 8 CHRAE , FIBHI A SR, Hi
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W, VPR 14 BRI, H LD50 R 8550 b T 0 5
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AR S R0 A1 3 B v A0 56 G S g 1f 3 o AN
CVA16 [IBEST, PEHT CAVI6 KT8 B Y o I
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JEUEUE 5 ;¥ HRP FRid iR 1gG 47 1:
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I, FHEEFR G 5E 490 nm BYWROGEE(E , LABFI P IR
FLIG PO EE (Y 2. 1 A5 A B (EH 5 BE M
1.3 HitFEHE

%M GraphPad Prism5 #Cf4-43#r 4b BRE I , 2H 7]
FLHER A ST FE AR Bonferroni’s Multiple Comparison
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2 #R
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25, 7 BRI BRAE R 5 56 3 R SR,
5958 RATFIET:  FAHEFN 0514 HIRK NI BRI
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CCIDS0 Ji i, F IR IEAr 1. 44 F7 16K 75% 51
x 10% CCID50 T &, “F 21 R TE S 0. 88, 71 %
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V2 (A) IEW 5 (B) i,
114 FA KT BUEE CVALG LR IR
Note. ( A)normal. ( B) paralysis.

Fig.1 Hindlimb paralysis caused by CVA16 infection in

14-day-old Mongolian gerbils
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Note. Compared with multiple groups, * P < 0.05.
Fig.2 Sensitivity test of CVA16 infection in Mongolian gerbils
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Fig.3 Dose-dependent consequence of CVA16

infection in Mongolian gerbils
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FRAEXT 14 H #8 KV UYL 3 d 5 19 I A
VPt A A E R SRR CVALG 5 2T 2
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Fig.4 Virus titers in various tissues of CVA16-infected

Mongolian gerbils 3 days post-infection

£ 1 CVAL6 KIF BT RIS B S Bk

Tab.1 Immunogenicity of inactivated
CVAL16 vaccine in Mongolian gerbils
L5 4 FRL AR B A490 (A
Serum NO. Neutralizing The total value of
antibody titers antibody A490

1 1:34.9 1.399

2 1:42.4 1. 647

3 1:35.5 1. 358

4 1.28.2 1.217

5 1:17.8 0. 867

6 1:24.1 1.138

7 1:14.1 0. 546

TE: GMT g 28. 14 FPRILIRR M = 1.8 J7 Ao BT A B 5 LA %
82, 1 f5 R BE A 2 R, cutoff {8 0. 201,
Note. GMT to 28. 14. Neutralizing antibody titer =1: 8 judged to be

antibody positive.  To 2.1 times the negative control positive

determination, cutoff values for 0. 201.
3 g
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(1. T"HRESLsWI T, M 5106632, [ RE LIS T S22, )M 510663)

[(WE] BH THEE/DEIRFEE(Mad) ARG IR TG Mad /N BUR N £ IESRH 21 5
AR R ME DR L, F7iE 2R ELISA J5 4T 2007 4FH1 2015 44 37 T3 58 PR /N BLUIML i B 2013 4F ~
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[ Abstract] Objective To investigate the natural infection rate of Mouse Adenovirus( Mad)in Guangdong province

and to estimate the tissue distribution and serology changes of Mad in infected mice. Methods Serums of mice from
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general environment of Guangzhou in 2007 and 2015, and the SPF mice froml2 supervision and 32 entrusted units of
Guangdong province among 2013 ~ 2015 were detected by ELISA. Thirty-six 3 weeks old BALB/c mice were each
intraperitoneally inoculated with 0.2 mL of Mad in 4.5 x 10° copies/pL concentration. The tissue samples, including
heart, liver, spleen, lung, kidney, brain, stomach , cecum contents and serum were taken at 0 d before inoculation, and
3,7,10, 15, 18, 21, 30, 37, 44, 51, 60 d after inoculation (3 animals each time). Real-time fluorescent quantitative
PCR (Q - PCR) method was used to detect the virus nucleic acid of tissue. In addition, the antibody against Mad was
detected by ELISA. Results

and the SPF mice, respectively, which is given priority to with Mad-2 K87 serotype strains. There were no clinical

Antibody positive rate was 24.44% ~84. 15% and 0% among the general environment mice

manifestations among all infected mice. The virus nucleic acid positive rate was 100% (3/3) in all tissue samples in 3 d
and 7 d, which maintained a longest time to 60 d in spleen. Besides the liver, virus nucleic acid content were highest at
7 d in each tissue of infected mice, with spleen highest (5.5 x 10° copies/pL) , heart was second at 3. 4 x 10° copies/
uL, cecum contents and stomach ranked third ( 2. 6 x 10° copies/pL) , followed by brain (0. 8 x 10° copies/uL). The
antibody could be successfully detected at 15 d after inoculated, hit the peak at 37 d and maintained a high level until 60
d. Conclusions Mad infection rate is low in SPF mice, high in general environment mice. Mad nucleic acid content is

the highest and positive rate maintain the longest in spleen, suggesting that Mad mainly replicate in spleen. And 7 d is the

best pot for nucleic acid testing. Serum neutralizing antibody can be used as a monitoring index within 15 ~ 60 d after

infection.

[ Key words]
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Mouse adenovirus; Serology; Survey; Artificial infection; Distribution.
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1.4.1 QPCR 51¥1& M

It Mad 5142 &% 30 . 514 H L
B I AE AR R A F A A
14,2 Jj o B e
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OB B e b o i N WA B/ BT A T € e = 1 | 2
70% 40AE = AL BG4S (CPE) R WRm 2, I &
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LU ENL EWFEE 3 ~5 min, BrAH U513 WS ),
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E-AERR AL A (B PHPEXT IR A (B =0. 600, B34 X
HEA fH <0. 250, W50 ST FEAS A {H =0. 300 H)
B REAS A <0. 300 H R B,

1.5 SZitEFE

i Bl K GraphPad Prism 5. 01 #E47 8046 40

R AYHT

2 #R

2.1 /PMERBUAFRMEZR

NSRS 0 45 51 7 M s X 3K 3 B 85 ] 5% /N
B Mad HTAAAS M BH - 3 4 v (LR 2),2015 4 b
2007 4EE 4 1%, YLk Mad-2 K87 1Ly B4t M+
2013 4 ~2015 4EJ %48 SPF 2/l Mad BHIER N
0% (W32 3) , Ui SPF Z/NE Mad YRRl ,
2.2 AIRBPFNRIERKA MERENARS
@R
2.2.1 RIS

BALB/c B4t Mad J5 L2 SZI 250 (60 d) | 5 JEk
Y1 1 sh iy b BRI ST B, FERE IR S L33 B IR
BT AT B 5w, SR IR R IR A

1 Mad 519751
Tab.1 Primer sequences of Mad

5|4 Primer

J#%1] Sequence

1E[ 514 Forward primer
JZ 1514 Reverse primer
%l Probe

5’ - ACTCTGAGCGGTGTCCGC -3’

57 -GATGTGCATGAAGGCCCACT -3’
57 -JOE -TGACGACGCCTTCAATGCAGCC- ECLIPS -3’

2 2007 F12015 4FT P 3 X 0 P14 1 55 /N B Mad HUORFEPER (% )

Tab.2 Mad antibody positive rate in mice raised in ordinary environment in 2007 and 2015 of Guangzhou region

YA BH 2R ( Positive rate)

Ui H (Items)

2007

2015

FL IfiL 7 %! ( FLserotype )
K87 IfiLi# 74 ( K87serotype )
BPAYERR (Total positive rate)

0(0/45)
24.44(11/45)
24.44(11/45)

2.44(2/82)
81.71(67/82)
84.15(69/82)

R3 2013 4F ~2015 4R RAKN SPF SR B HI G R AR
Tab.3 Results of Mad antibody tests in SPF mice in 2013 ~ 2015 in Gongdong

BUARBAYE ) 31488 i ( Number of antibody positive animals )

T (Tiems) 2013 2014 2015
S ( Detection number) 588 296 875
BH4: %5 ( Positive number) 0 0 0

A 2 (Positive rate) 0% 0% 0%

TEBWPRIRT AR 12 U WA 32 REFCHAL SPF 2/,

Note. SPF mice from the 12 supervision companys and 32 units entrusted of Guangdong province.
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0.24% " IE4E 2012 ~2013 (10 24N T 36 F5E
W sh 4y 4l HLA ) Mad IfL 3 BH #: % 8.3% (27/
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SN TRAT

/N A ARG I IR AR N 2 W, E ] e
T B FE, RR 0= W Kb AR 22 R 4 AN

faE &g AR 2, B R 3 i B G i AR
Ff BALB/c /NEUG , B /N BTG 52 BRI Sk 94 1 R i
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G310 R BN R A i L R R 2R H bR, AT BEIR
JIN BRI i 5 5 1) 5 SR AR W A o R R A R R
AP EFTFEAT d Fem, B 15 d KE 5448
RIS B B, BRI R EOR A R,
O MEEAR R 56 b o U s 8l 3.4 x
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(H— MBI ) ,3X 5 2015 4E 6T Mad-1 5.0 0%
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] | A A Y ot A B R E , /DN RO UL
REEFIC L E AL, /N BRI E 5 | e A 52 56 1) O
VR R RS R W T b AL 2, FAE D R
S ), A RS I B 1 2 sF i) 5 1 3 P D6 O S 05
BRI W R E

AR TN R AR A A 7 d 3k
B ISR 5 12 W R M B AR ], A0 I 2 T Mad
BUARKSEAE 15 d BRI A] RLAS 0 21 Fe 44 ( BH R Oh
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PO /N B W A 1 ~ 2 A4S A 36 F7—k, vl R it
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QPCR ARSI VA 3 455 |32 8 T 1 A= W %
PRSI , 2 A vk B D SRR RR S G AR
ARG B AT S i S oS, R s 1 SR e 1 002 TR B
Wik A R P AW A QPCR 2%,
Mad JBEH /N BRAS ] B 8] F9 2 bR AR v ) 21035 75 5F:
XoF 7 BEAZ IR 1 s R A T o A, AT LA ok )
G/ NRURTE M 0 5 AT B R R O R,
S /IN BRBR BE BRI | AT < W | T B
SR UL A PSR AR R
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Fig.1 Mad nucleic acids in difference tissues of infected mice
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OB EARET ERE RS
(TR R B, Tl R P BE 25 2558 B BR e i =B, K590 450002)

(WE] BH @S AL 12000 515w KRBT, BIFFEHM B F7 1077 % B SR KR P hr e A R
( anti-mullerian hormone, AMH) [5200 , F7i% i HHR 20 221 o7 BP 1R KRB AR A D/ , /0 sk A
o AR AN SR M A KBRS B H IR, 330 d, S50 E T WisE T WA R RN A ZUB A, Bk
Yo W B | S 2R Al g (TR TN S5 s R B B BTSN (qRT-PCR) 43 A R BRIl i v AMH. & & DL D8R
M AMH (25 A mRNA RAKT, SR HEUBEF W m TR0 B 20 19 U996 F0 8 R 1 A < 34 LU RS RL AR 47 5 il
RGeS B S RE AL AN qRT-PCR S5 5  /Ah B IR L7 S 0 R 306 e 7 3 T 22 3 BOR UL T AMH ¢
JE AR S AMH SRR IR, 2518 AMNE IRy T 55 T A e 2 1 5 | B0 H b AMH AT BRI, $27R 4 EF
Fr 175 BAT By 1E P SR 1 R

[X8iR] FMEFRMA; JEFIE,; AMH

[HE53ES] R332 [ XEHRIREE] A [XEHS]1671-7856(2017) 01-0049-05

doi: 10.3969. j. issn. 1671 —7856.2017.01. 010

Effect of bushenyangxue prescription on the levels of anti-mullerian
hormone in rat with premature ovarian failure

JI Xia, FU Jin-ying” , WANG Bing-yu, HU Jun-pan
( Department of Obstetrics and Gynecology, Henan Province Hospital of TCM, the Second Affiliated Hospital of
Henan University of Chinese Medicine, Zhengzhou 450002, China)

[ Abstract]  Objective  Establish premature ovarian failure ( POF) model in female Sprague Dawley by
tripterygium wilfordii, and investigate the effect of bushenyangxue prescription on the levels of anti-mullerian hormone
(AMH). Methods After POF model was established, rats were gave by gavage of different dosage of Bushenyangxue
prescription for 30 days. The changes of histomorphology on rat ovarian tissue were observed by hematoxylin-eosin staining.
Serum AMH concentraction, protein and mRNA expression of AMH were measure with ELISA | immunohistochemical
staining and qRT-PCR, respectively. Results The follicle and corpus luteum were atrophied after tripterygium wilfordii
challenge, which was improved after treatment with Bushenyangxue prescription. Serum AMH, protein and mRNA
expression of AMH were decreased tripterygium wilfordii-treated rats; this decrease was inhibited after treatment with
Bushenyangxue prescription. Conclusions Our study indicates that Bushenyangxue prescription could preserve the AMH
levels of POF rats. These findings suggest that Bushenyangxue prescription may be a useful strategy to treat POF.

[ Key words] Bushenyangxue prescription; Premature ovarian failure (POF); AMH
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B 8 H 5 ( premature ovarian failure , POF) J&—
i Z2 AL 2 30000 O 55 ) BE 4 i D8R nYRE AR, 48 otk
15 40 % LIET IR AR L 28 AN H PR REMERC R A
BV (follicle stimulating hormone , FSH ) 18
1N (' luteinizing hormone, LH ) Tt = 0y — e
it UL R AR AT B L, R
AR S O 20, VERAR T, A SR AT BRI
WRBEE, X tEm G o= Em g ¥
FHNREBAAR R KRFE 5 FE AT v Ik 32 45002 51 31
M B ALY kAN B PR IR A AR 6% 0
KT B IR R A I R BT
FRIMANE S Bt 7 #0577 1075 %) POF B AT B Y
WIFEHD Lk, AR P E O & B, 5124
VS Sk M s ) B 5 0y RE % ad ok R POF R
B B 76 K B BL 18] 5 Bel, 45 FIAYEREA, T Bax 21
[k I IR A i B T S A A IE R
FEIMANE J7 etk POF K BN A BE % POF
KU FSH LH 7K-F {2 it £2 K-F 1T, 2 o
B aE, AR, K b ] BT ) IR (anti-
mullerian hormone , AMH ) 5 4y U 5% Th g il PEAR S
BAWTSEAE H, AMH TEBEM:Zh PR N H B9 5540 53
Wh,E— 52 FR B 0T DL e O EE A T gk AR
{H, OCTFFR AN B 5% F POF KB AMH 52 1
FAE D | DA 52 36 2R FH 78 2 ik 22 1 8 7. R L
S BURERY | WIS AM B 3 I 7 %o B9 B B
PRPY AMH SIS 0B 53 1T nT 5 3 i B0 51
RS E

1 #MEFAEE

1.1 SCIEzh¥

Ab T B I A EME SD KRB 60 H,10 ~ 12 JEi,
SPF 2%, R E Ky 230 ~270 g, b H K of BE 2 s i
o FRAE SCXK (5T) 2012 - 0016 1, T f K i
FETIFE 44 & 2 R sl ) S 4 v S8 i [ SYXK
(14)2012 - 009 ], >R FH A A 28 8- 5 fe pep IS K B
K AR IR, BUIE R R AR B DL IR
1.2 EZWHHREIKF

HAEZT R, T2 BOB b 3 25 A PR A H]
FAE 10 mg/ R s #0 B % 105 A BE 25 70 B4 2, 41
IR EFE 10 g, AHLEE 15 ¢, 40010 ¢, FF= 15 ¢,
B F 10 g, ML T 10 g, LA 10 g, AT 8 g,k
8 g, JI1E 5 o, HE 5 g, AKFIIEHes , HSAH Y T
A5 2.0 o/mL WIR B, BT 4°C VKFE A7 7%

Mo IERME B (AMESR) |, T35 E Delpharm Lille
SCALS, AR 1 mg/ Fr s KRBT ) [N R (anti-
mullerian hormone , AMH ) ELISA & 5] & W T 3&
Diagnostic Systems Laboratories 2\ & ; AMH ${ {14 T
FE Abcam 22 Fl; AMH 519 i LA T A9 142
JRef A7 BN B 1 s AR 240 h [ = 4 4
1.3 EWHE
1.3.1 SreHAER

¥ SD KEBEHLY J 6 41, 4 10 H FRE, 4
b e et S i =B 2 W 1 2 R A1
HABHPEXT R4, BR2s A dlsh, Hay SD KDL
NHEZH 50 mg/kg VEH B H —IR,#4E 15 d,
1.3.2 s

RN 24 h JE T4 245 4K N B ) 4
BLPTE N N B RGN E 10 £ 2 AL, IERK
BRI DI PRER K 2 ml/kg 452, B HEH 1
UG R R G 25 41, LARNEF SR 0L 20 o/kg 45 24, B
HEEE —W; hil R A 254l , IANE SR 17 10 ¢/kg
ey B HREE UG IR RS 254 DUARNE 3R 15
5 g/kg 4024 B HBEE —R, FRPEXTIREE | LA R
TEEO0.12 mg/kg 52N, R HMER —IR, SUHELLS
2530 d,
1.3.3 [ 16 B 72 I o 4 6 G ) K BRI 375 v AMH
R

P45 20 R BRAR R, R KR 3 mL,3000 r/min
B30 15 min, WOHE EIEWAAFN . 4% AMH ELISA 121
UL AT HEAT R, B RE I A T PR A B AR
37°CHEE 30 min, PEAR; INA A R AL PiiR TR,
EAEEAG 37°CHFE 1 h, YEHL; i A HRP,37°C
WEE 30 min, YEAR . A ], BEFRAY 450 nm 3
AL 25 AL RE (10 min ) .
1.3.4  BRELAHZUEUER

B RS2 24 h i AEBER R, BN B
B ONEE T - 80°C HAALE, i — P
10% P FH [, Rk, MU A6 B2 S Bk, T
THZEPEH 15 min, A Y A, BT, W
RIS i FE AR R R A B K, IR R R Y,
iz RSk, #E4T HE Je €8, {88 U T g4
HR AN EIE A,
1.3.5 g fbde @ikl AMH /)& [ 3Rk
K

KGR ALY B T R (1) (D) (1) Hh e
I AR ITAATCIK LB ,90% .15 ,80% .15, 70% £,
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Frh UEVR BT 3% o FALEIA TR 10 min, A, S0
A AMH $iff, 4C i, B, HARRE Y R,
MK BT R IR, A TP R R, B
Mot T, MR G o 200 W T o T RURIT 440 A G €0 5 3
WHRPRFATEE GV HI W, 285110 = (Y gl
OYEL + AP U 350 /25,0 - 0.5 4R (- )
0.5-1L.55N(+);1.5-2.50HN(+ +);>2.5
TFHC+++),
1.3.6 B AMH (1) mRNA Fik/KF

PV VR I B9 SLZH 2U7E VK b FH H s A R L FE 43
PEFE, PR ZH U0 5 A B RNA | 385 S5 1 ¢DNA
#47 PCR RN, AMH 5% Ff#:5” -TCCTAGAGAC
CCTCACTCGC -3” ; Filf:5” - CACGGGGTCTGAAAG
GTTGA-3" ;B-actin 514): E#.5" - GTGGGGCGCCC
CAGGCACCA -3 ; Filf:5’- CTCCTTAATGTCACG
CACGATTTC-3" ; ¥ ¥4 45 4. 94°C 30s,52°C 1 min,
72°C 30 s, #4725 NMEFR, T 73°C LEMH 10 min, 5
IR EE AR TN B RGP AT Xt L, B AR
SRR E R 27 22 L,
1.4 itk

R E IS FH SPSS16. 0 AR {F kAT AL FH | 5256 2%
TP+ bRUEDS (x £5) Foom, 21 18] SR B 2
7722 57 M1 (one-way ANOVA ), ¥ 41 [8] Ho %8 >k H
Bonferroni ¥ 1E Y ¢ #5565, A P < 0.05 A ST

2 R

2.1 IiEH AMH iREKF

IR 95 W B0 i 45 R W s, 5 28 21 7 O B O
Hrh AMH B9 /KF B8 T2 H A 48 A SR
J7 V5, e BB TR B R 1 3 e R T 22 S S O
B AMH R&AG, SERAM L E A ST %55
(P <0.05), Wi&1,
2.2 DPEALRZEWER

25 L ALOF SLARFRA, w] DA W) s 390 % 3 1 B 3
AL AR B YEL BT UK BB I 9 R I | ok 2 B I A A
BEORY, AR IE W LK o A4 ; A5 78 2 B
ZOE , SRR SR /D AR G £ IR A
A DRI LI G TR 2 b ) e 2H % O
WS ARBCE LR 4 B 4 22 v R A A5 O
HWARKIEN 52 A AL, I 5 R R R 2,
IH P XoT H 2 4 20 B9 9 R B KBS 0 2 v TS A
SRy A M AN R AR M A K R A, LR 1

R 1 AME IR TR B0 SRR AMH K H
M (% +5,n =10, pmol/L)
Tab.1 The effect of bushenyangxue
prescription on the levels of AMH

AL AMH 7K
Group AMH levels
234
Er 2.47 £0. 11
Blank control group
AL )
Model group 0.34 +0.01
R 4 .
Low-dose group 1.07 £0. 08
PR 2 .
Middle-dose group 1.78 £0. 13
Pl
[T PIL =N .
High-dose group 2.45£0.10
P 1 % 1 2
I 4.12 +0.31%

Positive control group

WP < 0.05, 55 M ;P < 0.05, SR HE
Note. *P < 0.05 vs. blank control group. *P < 0.05 vs. model
group.
2.3 RANEEEKRN AMH WEBRIEKE

AMH 7E B8 rb 19 32 2 38 3K 5% 11 P e A/ SR
B Y ) ASOAE 28 L, i 228 B 96 R0 248 i ] o R At A 3R
ik, BEAUZH Y AMH (Y 3R I8 B AR T 25 45 AR
HEANEF IR IS AT R T N 22 L AMH KA Y
I/ | I A ) ek 4 R T 3 RO T R 5 PR
Xf RRZEH AMH YR IAZKF- 25 8 T8 F AL, DL
2,%2,
2.4 qRT-PCR #:illGP & 1 AMH HJ mRNA Ri&
K

qRT-PCR K25 SRR, /TR AL G K
SUONEL 1 AMH A9 mRNA 23k 7K i 3 BRAIG ; i #h
B SR 5 AT 030 5 B A 2 5 B AMH mRNA
FEIR AL | I Bl 2 24 50 i 3 K VR Y 0
UL 3,

3 g

UIE RS~ A R VST DR DSl 11 TN 11 RN
“HEJRI ORI IR A R
o B4 PR AR BT DX, LS AN R A B AR AR A
TORZBERA” AT AR, PRI
W R NG, T AFE K L [F]JR, AH BB AR AH B
o I AR 2 FEOF I B, TR 2 5
AT IIRE. #NE IR IR B ER R A R
225 R AR BORTAN TSR I B AL B, 2 H 58
Z MRS, BT NS AL, B RLH R A 2y
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S07m

56, 1y

T (A) 2 FAL (B)BERIAL; (C) IRFIEEAL; (D) Wl il ; (E) iR 5h L ; (F) BRI XS IR
1 SAIREINH LU
Note. (A)blank control group. ( B) model group. ( C)low-dose group. ( D) middle-dose group. ( E) high-dose group. (F) positive control group.

Fig.1 Representative images of ovarian tissue follicle morphology.

2 (A) %8 4L (B) BURAL; (C) (RFHEAL; (D) P4 s (B) Byl s (F) PP AL
2 BAKRINHEALH AMH fy %k

Note. (A)blank control group. ( B) model group. ( C)low-dose group. (D) middle-dose group. ( E)high-dose group. (F) positive control group.

Fig.2 Immunohistochemical results showing the expression of AMH.

®2 ASAKRBIHE DA AMH £k (x £5,n=10) 1.69
Tab.2 Immunohistochemical results showing the 1.4

expression of AMH

205 - + + o+ o+

#
1.24
> 21,04 #
Group - + + + + + + ;
723 14 -
Al 0 2 5 3 #
Blank control group 07
514
Bl 8" 2 0 0 . #
Model group 0 .
F) e =
{EC A 2 v s , . N .

Low-dose group
rh 2 d =t B ARl PR Rl MR A

(fold increase)
=
T

AMH mRNA expression
b= b=
o

=

. 0* 5 5 0 black control ~ model  low-dose middle-dose high-dose positive
Mldcllf-dose group group group group group group  control group
R v s ] 1
High-dose group H:*P < 0.05, 545 AUIHLLESG P < 0.05, SHERLTAH AL,
PEXT BR Y < N _
B 2L ot 1 4 5 3 RLHKHIPHEF AMH #) mRNA F557KF (x +5,n =10)

Positive control group
TP < 0.05, 5 HAAMILES P < 0.05, S A,
Note. *P < 0.05 vs. blank control group. *P < 0.05 vs. model group. Fig.3 Expression of AMH mRNA in different dosage group

Note. *P < 0.05 vs. blank control group. *P < 0.05 vs. model group.
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AN IR I 7 HAT AN B b S, AR T A
i AN A R 5, A B AU R 28 2 W 1
RS 2 A B ATIR ST DR, VA R SE N o b 2D
AEZRIM

DF ST RE 09 PP AL 98 R T SR B AR R | R IR
WM (FSH) (B4R R (LH) P % B (Inhibin
B) P E /N (Ovarian volume) 32 304X H ( Antral
follicle count) FIME 2% (oestrogen-2, E2) 45 {H AL H.
—JRPREN T B B B SR DL . IR AR K B,
P IIRETT 4R R AT, 7 FSH E2 [inhibin B A
FEAAE AL, AMH RBIVRT B 8 S H AR A AE K
MEHCE A R (AMH) J& —Fh DL 8 B 3% 422 1 —
RikprEN, 24 K F T B (transforming growth
factor-B, TGF-B) I B GR Z — , Wi 14 Py F BF £
WURLAN A A>3 AMH 30041 B9 3 1) A K B, B
1EBRYE I FIEAE . IE T AMH ZKF AT DL e 4
YR A, B e A B RE O, BRI, AT LR
AMH 7KV R 4k B g 2 i AR e
A s S A, AL = AR e TR
177 P 55 3 32 SR By DR A M B B = i
Kok, O 325 BEORT N 43 W0 ) e DR | AT 4k 4= B 4%
HEIIRERAE . ALK T A B 2R KR
HEE EA RO RN RS SRR EL
i 22 P 200 55 5L (0 R E L I, Q0 B 9 A B A
Ko /b BN 2 55 4 T AN RGN R
M55, BI7E — o B2 B b 30 7 oK B B0 S L 5
AR BP0 B A 5 T I o 5 o R R A 3 B A
FHEE 355 R BN B 3% i )7 FA 10 4] B 51 1
W, H—Jrm, EAKEZ G2 )E, KRELE &
AMH 7K1 25 AR, $7n B SR D BE T 6, 808 ; T 25
TAME IR 05 R B, it AMH K &2 5 &=
g T, Hod R AL e AMH K5
25 AL B AN 37 1l 77 W] 3 A o S AMH K-
B AL YL F1 qRT-PCR Kl 25 5 3200, R A2

Tl SEOP G AMH 8 1 mRNA 57K 3%
R RN I R ) AR M R A e 2 T S
F AMH 1R mRNA RIKKF- TR, 25 b Arik,
MBI I T BB AT R 5 B A e 2 1T OR BB AR
Hagrh AMH K FRE,

S 3k
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G LN /I B PP 0 SO TR

= #/' o M L ORGSO RER ERM LA R ER
(1. TEERKZESZ Iz AR 750004 ;2. T EERRS25%8% 4811 750004)

[HE] BH B EBRTET B 2R SRS S0/ B I PR I 52 ), LLER R LT RE A AL .
Fik  ICR /NS0 K BEPLSY AR ASP IGYT AL SRR s ARG B2, 2 A A T X B2 1 h ),
SR FH R 200N BROE- P Al S B8 R SR 5 A9 /0 BRSSP Bl S 38, 19F 5 SR A M SR B0 /N R 45 ol 4 A 1 L 98 4
W, &R S5AMIKAA, SRRSO o458 A A0 A0 BUH I Al R B R AR SR U RR
Sk AR 5 /N BRUR 2 TNF-o, IL-18, 1L-6 1 PGE2 /K- B FEAK, 4518 OSC XA SR IAE T 10 R & 2L
A B B A BURAER , AT R8-S A ] 58 PR R A 6

[X8EiIR]  FALBRATE ; 2 M2 ; R4 M R 7

[FESHKS] R332 [ xEktRIREG] A [XEHS)1671-7856(2017) 01-0054-05
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Oxysophocarpine ameliorates carrageenan-induced inflammatory
pain via inhibiting expressions of prostaglandin E, and cytokines in mice

WU Jing' ,YANG Wen',ZHENG Jie* , YANG Yang® ,LI Wei-hua' ,ZHAO Yu-ping’,
LI Feng-mei’, MA Peng-sheng”, YU Jian-giang” "
(1. Laboratory Animal Center, Ningxia Medical University, Yinchuan 750004, China;
2. Department of Pharmacology, School of pharmacy, Ningxia Medical University, Yinchuan 750004, China)

[ Abstract]  Objective  In this study we investigated the analgesic effect of oxysophocarpine ( OSC) on
carrageenan-induced inflammatory pain in mice and to explore its possible mechanism. Methods Mouse ear swelling test
and carrageenan-induced paw edema were used to investigate the effects of OSC (10, 40 and 80 mg/kg) on inflammatory
pain in mice. The mechanical hyperalgesia and allodynia were measured by von Frey filaments. Paw edema was assessed by
toe volumetric measuring instrument. text the content of TNF-a, IL-1B, IL-6 and PGE,. Results OSC showed a
significant anti-inflammatory effect in the mouse ear swelling test. OSC (10, 40 and 80 mg/kg) also significantly reduced
the paw edema volume and improved mechanical allodynia threshold value on carrageenan-induced inflammatory pain, as
well as relieved paw tissues inflammatory damage and reduced the numbers of neutrophils in mice. OSC significantly
suppressed over-expression of TNF-o, IL-13, IL-6 and PGE,. Conclusions Based on these findings we propose that OSC
attenuates inflammatory pain by suppressing the Pro-inflammatory cytokines.

[ Key words] Oxysophocarpine ; Inflammatory pain ; Pro-inflammatory cytokines
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JE BT R 225 WA AR £ RS R 253577, (H PRl 2y
Wy 52 1) (ARG AR ™ T A0 LA A ) AR
FHRRRE, AR (0SC) & N ZRHEY) i &+
PRI, A BT IR - OSC 1 L Ri%E T
L PACT36 AR AE A ZR Eh AR 3 18 2 1 2 e B
HA REGURIEN . A5 0SC ABFFENA,
T HCBURAE VI 11, D i R 3t — 5 B
WA

1 #MEIAE

1.1 Kz

6 ~8 JAWsIfEvE SPF 2% ICR /ML 180 R, i T &
BB R A2 SR 3 ) o [ SCXK(T9) 2015 - 0001 ] 42
B R 18 ~24 o MHFE T T H ERIRFE LR S T
OB RS P S5 B N [ SYXK (37) 2015 - 0001 ],
Fih BRI AZ R (12712 h) , Ak, &
— R T — A~ B — 1 52 50 51 4% 55 56 3h )
FHE 3R JEI 257 NGB R,
1.2 FERF5EE

TR Ak AAS BRI A ( YLS-TA, L AR 48 I 24 Bl
Be i s vl ) 5 A AL MR 6 (0SC T = 25 Wi 55 BT, it
520130001 ) ; ] 7] PE Ak ( Sigma-Aldrich 23 7], CAS .
50-78-2) ; “HIZR (dbatfk 1), it 20130530) ; /1
XM ( Shanghai Kai Yang Biotechnology Co. Ltd
20130104) ; /N Bl TL-1B ELISA #5137 & ( 26 E
RayBiotech 2% F], ELM-IL1beta-001C) ., /) § IL-6
ELISA #3477 £ ( 3¢ [# RayBiotech 2 7, ELM-IL6-
001C); /v Bl TNF-a ELISA # il it %) & ( 26 ®
RayBiotech 23 7], ELM-TNFalpha-001) ; /N i}, PGE2
ELISA K7 & ( 3& E R&D A1, KGE004B) .
1.3 XIWFHE
1.3.1 /NRBEEREES R

HBUICR /N 50 H, BlEFLYS 430 5 4, K 0SC
2 1:0. 8 FFLLTHREBCHI K 5 AN G2, I8 s 1 5 45
25, W72 h, RHMRERETHE LD50 =240
mg/kg, R ARF R G, /DRI BIAL B A
5 Rk R AEREAR , B JE DARF Al i AT
1.3.2  /NEE A5

HUICR /NVER 50 H BEHLAR 40, B4 10 K, 433
SRR (NS, B 5SS 0.1 mL/10g) |, B &) DT Ak ZH
(400 mg/kg W H 2525 0. 1 mL/10g) ,0SC(80,40,10
mg/kg) G (JEIEHST 0.1 mL/10g) . 4261 h
YR AN o 0 7 ol = N o A T T R oo 7 S e

#4550 pL 34K ,40 min J5 BESUHELLSE /N B, B BY
SYIACE IR ZAT T 9 mm H 5, T IR
LRRE, W — R A4 B 2 B b
Q- A

INEMIKE = A ERE -AHE SR,

AN AR (% ) = (BRI IKREE - 45
M) /B i K % 100%
1.3.3 A SCERBUNR AR PSR L 5

HUICR /MR 50 H BEALST 40, B4 10 H, 435
SRR (NS, MRS ESS 0.1 mL/10g) , Bl =] UC Akl
(400 mg/kg #EH 4725 0.1 mL/10g, 0SC (80,40,10
me/ke) 254 (MR IEE S 0. 1 mL/10g) , 435 F 45
250.5 h 5, A/ N T R VST S SRS T 30
RL(300 pg/paw) * .
1.3.3.1 EREAEBEIE

FLZ5)51.2.3 4.5 h, R BEZ A0 A0
WA REOCT DLV A,
1.3.3.2  HLA 46 2 & 33 8 A ( paw withdrawal
threshold, PWT) fifi] i

FEARUE S 30 PR 45 22 i HOG BSB89 I/
FUE T 2 mm x2 mm FLERM 4@ MAE L, FHEE K
/NI LB SR £ U (— kAT 6 H) | ff
ANERAE N 0.5 b S5, DU /) BROAS DL 4 2 S 5 1 1
(PWT), fdi FHAS [R50 #4055 B 1) Von Frey Filaments
(vFFs) BN EUEE 3 4 JE k% Bk R) B ik, WEEE /)
RUAT B A LE 4 R SO . HINBGHR BE — RN 0. 4 ¢ TF
47 vEFs £F 2 2275 ihd ek 90° i, 25 /INERATIAS & B
0 MR TC RN o I ESE 7 255 7 AH AR A o e i
KRR 22 0 SR A T, D) 45 R <08 00 3%
SRE/N— G LT A 22, R RIS T ] A 20K
F 10 s, HEIFRBIRES| L 50% A f 1 41 4k 22,
ARSI R ORI BER BN 4. 0 g, i STV Y
REDI T 509% FA JE S5 I 1 21 4k 22 ] 345 2 L, B AL
WA R R IR (g) o 23 0 a2 45 25 1 45 24 )
1.2, 3,45 h WBLIRAE 2 55 M
1.3.4 S ARMER AR A SR B0/ B 1 15 40
041 TNF-a IL-1B IL-6 il PGE, 3&iA/K5F- A4k

HEPE ICR /NER 30 H, B AL 5> Ry IE 8 2 ABE A
2 ,0SC(80 mg/kg) 41, &2 10 H ., 24/ 5351
T45250.5 h 5, 7EBRIE & 45T A /NN A )5 2
JE T B A USRI 30 wL(300 wg/paw) ,5 h Ji,
SEBE/INER, B T A S R B 2, i 10% 2141
A13K,4°C 1.0 x 10* v/min, &0 15 min, B {7, B
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BRSO /N BRR PSR R 5 ZH 20 TNF - [IL-18 116
H PGE, Wy R IR K (Hal0) & i W] 45 4F)
1.4 SitEFH*E

VEARZH ; AL S0 (40 mg/kg ) 2H f% - b Jic 8 401,
FRER(P < 0.01) ; EALMEIRAH (10 mg/kg) 41 H-
i JHC B AL B 8 R AR, LA GE ik 22 5% (P < 0.05)

K SPSS 13. 0 Gt AT R AL BEAMT 45 (WL 1),
RUBE £ bRERZFRIR (x £5) o PIFEARERILL 2.2 SUBRREIT AR B/NRE B %5 R 5
BORM o K5, Z AR X800 LR AT One-way  BHBKEBIRIE

ANOVA ¥656  LL P < 0.05 NESAG = X,
2 #R

2.1 SEUBERBT _BRFH /MR EMAEKEN
'

F/NRAEHIER PR 50 pL —HZ 1 h )5,
R ZH A i K E 3k %) 15. 78 + 1. 75 mg, Di B
Tl LT, ST LA, BH P 24 Bl ] DT AR L (400
me/kg ) AYEL I B2 S 25 AR (P < 0. 01) il ik
50. 57% ; AL 8 (80 mg/kg) ZH Ft H- Jith Ji Ji5 ik

25 /)N BRI RS9 R At 28 FR =2 ) AR B LU 3T
FHEZ(P > 0.05), SIEWA I, BRI 1 ~5h
R K B R (P o< 0.01) DL A SRS
KT R, SR A5 T, SRR R, FRPE
25 =] DEARZH (400 mg/kg) 5255 1 ~5 h A 2 ik
B B EAR (P < 0.05) ; E AL A08 (80 mg/kg)
HBZ)E 1 ~5 h (12 Bl IK EE BRI (P <
0.01) ; AL MLRTH (40 me/kg) HAAZHIE 2 ~5 h 2
i Gk PR A (P < 0.05) 5 i AL SR B (10
mg/kg ) 4145 24 i 25 B ] i A 2 K 3 25 % O i 3

FIEME(P < 0.01) IR IKL 52.79% W= TR el (P > 0.05) (W 2),

R 1 AAHRIOS —HHEEUN KR (x 25,0 =10)

Tab.1 Effect of oxysophocarpine (OSC) on xylene-induced ear swelling in mice

415 # 4 (mg/kg) i ke i EERS
Group Dose Swelling degreen Inhibition rate
NS 41 NS - 15.78 +1.75 -
B =] PEAR Aspirin 400 7.80 £2.63 50. 57
80 7.45 £2.39 ™ 52.79
FALIR AR 0SC 40 10.08 +2.37 ™ 36. 12
10 12.55 £3.58 " 20. 47

TE: 5 NS, P < 0.05,™P < 0.01,
Note. Comparison of the NS group, “P < 0.05, " P < 0.01.

R2 AAMR BN A SR N R R S AE BN I BE RS20 (% 25, n=10)

Tab.2 Effect of oxysophocarpine (OSC) on carrageenan-induced the swelling degree of mice with toes inflammation

[ B BE (mL)

451 e Swelling degree
Group (mg/ke) LR 2R
Dose A 1 h 2h 3h 4h 5h
Base volume
EH 0.1752 + 0. 0098 =+ 0. 0030 + 0. 0003 + 0.0014 + 0. 0002 +
Normal N 0.0130 0. 0099 0.0105 0. 0076 0. 0035 0. 0061
T2 0.1729 + 0. 0569 =+ 0. 0545 + 0.0773 = 0.0957 + 0. 0896 +
Model N 0.0146 0.0294% 0.0180* 0.0149% 0.0145" 0.0166"
B ] DTk 00 0.1773 = 0.0367 + 0.0330 + 0.0382 = 0. 0406 =+ 0. 0459 +
Aspirin 0.0167 0.0159** 0. 0175%* 0.0152%* 0.0112%* 0. 0075%*
%0 0. 1740 = 0.0235 + 0.0311 = 0. 0340 =+ 0.0354 + 0.0397 +
0.0145 0. 0150%* 0. 0058 0. 0085 ** 0.0110%* 0. 0093 **
A8 20 0. 1836 = 0.0449 = 0. 0408 =+ 0.0519 = 0.0572 = 0.0525 +
0SC 0.0114 0.0153% 0.0158%~ 0. 0193 * 0. 0184 0. 0221 %>
0 0. 1736 = 0. 0456 = 0.0542 = 0. 0697 = 0. 0807 = 0.0832 +
0. 0207 0.0138% 0.0162* 0.0118" 0.0148"~ 0.0185%

T SIEWALLLEL"P < 0.05,%P < 0.01; SHRILILLEL, *P < 0.05, 7P < 0.01,
Note. Comparison of the normal group,*P < 0.05,"P < 0.01. Comparison of the model group, *P < 0.05, P < 0.01.
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R3AAMLIRION M SRR AR AT B (E AR (x 5, n =10)

Tab.3 Effect of oxysophocarpine (OSC) on carrageenan-induced inflammatory pain threshold of mice

i Gitlh==s Ji B (g) Pain threshold
Group (MR8 LRl B
Dose Baseline pain 1 h 2 h 3 h 4 h 5h
threshold
1.50 £0. 380 1.260 +0. 327 1.260 +0. 378 1. 340 £0.299 1.260 +0. 327 1. 420 +0.437
NS 21 NS - 1.44 +0. 337 0.139 £0. 102" 0.112 £0.051%  0.091 +0.049* 0. 100 +0. 053* 0.112 0. 111%
P =] PCAK Aspirin 400 1.40 =0. 365 0.142 £0. 105" 0.336 £0.296"* 0.308 0. 199%** 0.392 +0. 147%** 0. 184 £0. 124"
LML 80 1.38 £0.274 0.186 £0. 179" 0.331 £0. 214" 0.344 +0. 176™** 0.459 £0.281%* 0.214 +0.165"*
0SC 40 1.52 £0.483 0.122 0. 110" 0.136 0. 105  0.154 +0.099%* 0.271 0. 139%** 0. 142 +0.105%
10 1. 40 £0. 365 0.121 £0. 110" 0.081 £0.051%  0.068 +0.051%  0.077 £0. 047" 0. 089 +0.052%
T SIEFAILE, P < 0.05,%P < 0.01; GBI, " P < 0.05,™ P < 0.01,

Note. Comparison of the normal group,*P < 0.05,* P < 0.01. Comparison of the model group, * P < 0.05, P < 0.01.

R4 GBI A SRV AR MR I 2L TNF-o IL-1B | IL-6 \PGE2 & AR IEAK MM (x +5,n=10)
Tab.4 Effects of oxysopressin on carrageenan-induced the expression of TNF-a, IL-13, IL-6 and PGE2

proteins in inflammatory pain-injuried mice

451 i (mg/kg) TNF-o IL-1B L6 PGE,

Group Dose (pg/mg) (pg/mg) (pg/mg) (pg/mg)

EEAH

- 82.90 +7. 66 159.60 +17.91 116. 04 +22. 87 63.08 +25.21

Normal

ERIE|

*iodd N 381.96 +34. 72" 343.25 £23.61% 811. 49 +46. 12** 214.72 £29. 35
I 7 g
ﬁ%*féﬁw 80 166.93 +13.49 218.32 +19.63 ** 586.51 +58. 68 ™ 109. 15 +18.97 ™

W HSIEHEHLE P < 0.05,"P < 0.01; 5HAIHLLE,

2.3 SUBRREXNANERBUMNRXERRERE
AT
251/ BRI 1 e AL AR 0 AL I S A = (1]
MEHIBE TR EEZR (P > 0.05), SIE®H4AL
B, A0 SRR /N 1 ~5 h AOHLRZE 1 1 5
B EIT(P < 0.01)  BEUIA ERFER 141
PR LR 2 T, SR LA, BH M 24 ] )
VEARAL (400 mg/kg) Z524)5 2 ~4 h AMLIR S 2 s
B B EEETH(P < 0.05) ; E AL B (80 mg/
ke) A5 245 2 ~5 h IIHLAEAR 2 S5 3 0 Jd 2 Il
FH(P < 0.05) ; B ALPEA0% (40 mg/kg) A1 4524 )5 3
~4 h P HL AR 2 RS BE B R T (P o<
0.05) ; M AL MR IRT8 (10 mg/kg) 4 45 24 5 45 i) [A]
SRS ST R T B E 2SR (P > 0.05)
(WF*3),
2.4 SUBRENAXERBNRAEERBRGA
#h TNF-o, IL-1B8,IL-6 . PGE2 E B RixK T
A
Elisa YR S50 R 5 15 4 R, 1 ORI
N B AR M R A A AL /N BB L 8L b R R T
TNF-o \IL-1B . IL-6 1 PGE, By 135K 3 I

*P <0.05,
Note. Comparison of the normal group,*P < 0.05,"P < 0.01. Comparison of the model group,

P <0.01,

“P <0.05,™P <0.01.

FH(P < 0.01) ; 5ECAIZLAH L, S ARBRL SRR/ B
WL B 4 K F TNF-o \IL-18 . 1L-6 £l PGE,
HHEBKFRBETREP < 0.01) (WE4),

3 it

PRI 5 RIEA K, X Ha H U7, 12
WL EH SR R R, X SRR S 51 R A 2L
B@ﬁxl%ﬁ'ﬁh%@sz%&%%%ﬁﬂt,%jﬁfw\z
FIPEAL G 97 36 [, 30 97 5 480 B N AE G 1Y 5
W IR S AN BB AR R 6 — A AR
G, k) 66t A0 205 2 L %) %o 24 W e 46 3 P R AT VE A
ML A SCRIRVE B A, 7T 51k Rz 1k SR
B4 I PR R, AROAE A0 R | 2 2 ik, 1
EEHJ‘“&EEE%@(MH P 9 RE A B SR
SRR AL R T S ORI A R RE
A SUR I 5 5 1) 2 b P 3 56 € 8 i T T4 R
RPN YT RAE L, f XSRS S 09 J2 ik b Bk it
030 B R o A B B, AR — B B, B Atk
W1 RS2 1 ~2 b, AL S-F2 RN SR K
BB BL, SRS R KA, RREL 2 ~ 5 h, SRR
PEG, 1545 1 % 5 B 10185388 355 1 -5 41 48 200 Jfa [



58 R FL A R A AR5 2017 4E 1 4527 #5518 Chin J Comp Med, January 2017, Vol. 27. No. 1

TR, XA TS5 RAPE RN, FIEURAZ 2%,
NI & FODR IR AR5 3 5k A X e i
S/ BRI B I KA R DE A OSC R Bl ARE 1 9K
A RRCR™

H i, G IR E iR 25 BPT REH B3 HK
JAN R B A 18 FH AT PR A R TR R RO
FERRIR W BT A R T WF 98 3 1 44
R, OSC JEH KR G RHE Y & F i i — 28k
Y, WF5E 2R B, 6 B ORS00 BUEE I ik 1 AR RE A
AH 2 AR, 6 A SR e 0N B i Bk A —
PIFRHIVER , 0SC B3t T /N U B LA 5 8 PR 0
B, OSC fE A 5 K& I 2 i S 30 rft TNF-o, 1L-1P,
IL-6 Fll PEG2 W&, HLRAEHI TG 5 4 i K+ 1)
KOG, XK REXT T ff 0SC 17T RIEK
S 0 FREA A R X,

R, AT TR 7T 2 W, OSC B FE 1R YT RAE TR
i 5 T AT BEVE A BT R 25 8 T, Rl R 3 — 25 i I
KA T BRISSLAY

Sk
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Fe [ sh Yy 35 = W51 SCHY TRk o0 A
x|, FEET
BB o 0B 1078 55 AT 5 100050)
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Bibliometric study of the articles on environment enrichment in china

LIU Shuai, LI Jun-yan "~
(National Institute of Occupational Health and Poison Control, China CDC, Beijing 100050, China)

[ Abstract] Objective To analyze the literature characteristics on environmental enrichment published in China, and
provide reference for researchers. Methods  The papers relevant to environmental enrichment published in CNKI database and
Wanfang database were statistically analyzed from the aspects of publishing year, journal of publication, author, institution and
subjects covered by the article with bibliometrics method. Results There were 422 papers published before Dec 31,2015, in
which 273 papers published in 126 kinds of journals. The number of papers increased gradually, especially after 2006. The top 3
journals with the most articles published were Chinese Journal of Wildlife(28) ,Chinese Journal of Rehabilitation Medicine (15)
and Chinese Journal of Behavioral Medicine and Brain Science(12). Xingiao Hospital of TMMU and Fujian Medical University
Union Hospital accounted for the top 2 total number of the papers, from which Yan-hui Chen and Cong-min Zhao published the
more articles. Those papers covered 17 subjects, neurology, pathergasiology, biology and pediatrics were the main subjects.
There were 3 kinds of animal that got enriched, the first was laboratory animals(69.6% ), then zoo animals(22.9% ) ,and farm
animals(7.5% ). Conclusions The research of environmental enrichment was relatively concentrated in terms of neurology and
psychiatry. To improve animal welfare was mainly in the zoo animals; laboratory animal research in this direction was less. It is
necessary to strengthen the work in this regard.

[ Key words] Environmental enrichment; Bibliometrics; Animal welfare
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W45 F & (environmental enrichment ) X #%F5 K
P BB AT, e T8 S b £ 1L sh W
R T B LA 0 B0 ) AL A L BRI 1Y) B A3
BEHMCERE G . A EE X SR W E 2 8 A
IRz 560 . FeE R TAE & WX I T 1
B RIBIFSE o A SCLA R B 0 1) ( CNKT) A7 07 $dis
RE R FH SCHR T 27 19 7 15 0 PR 058 & A5 9
BUHAT) AR B A 0 R e B IR L R AT 53
B, e R F R 7 PR = 7 1 A A R0t A 2
— 85I 7 18], T R B PR A R AN
A RS %,

1 #RFn7E

1.1 EHERIE

A rb 0 I ( CNKT) SRk B0 T2 A0 T 040 i
5B BRI, AR R R I, LA BT
BB P B IR A Dy A I
T RRRLE AR B2 TAERMEL T B
Ak, & 3% H W R3] 2015 4F 12 A 31 H #1546
F, T RS SO AR B M BR A A SE T T
KABSCUA S AN R R GE X G2 0038 3T, AR BA Bh ) 31 3%
FEARIB I,
1.2 SitEHRZE

FIH Excel A2 7 E504 e, i FHSCRk 27
2, R HH R SOk & R st TE] S R PR LR
W R EER R A B 45 A B AT S T

2 HR
2K, I ( CNKT) B0 e i A sh ) 38 5

70 -

60 -

50 4
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o > & B o o & O N AW
Y S F PP
FFEFLEFLELEF LS

W AHOGIR S 316 F, 1 T B AR 338 F , Hrh
232 AR ELE B 25 L3R 422 4, Horb i
FREC 273 ke, SAE L 95 K, &8 3 54 LW
K126 Gy I, 727 LifE
2.1 BXHRESHERELRER

TR T F & G SCEE T LGB 15 1984
A (H 2000 A LAHGAHCHESE te e HAT 4 53¢
Bko 2000 4F % 2005 4F &AL KA B LR SCHR,
M 2006 4EFF IR TS SCECR T IR s 4 4R R SO AR
A B TF, ULBHIREE FE E A SR I IE Ab TR K R
BB, Horp R S0 ek, 2 e I A,
HYN AR, e 230, BRip s Al
FRICEILE 1,
2.2 BXHBTSH

) S A R A A A P P 2R S8 SR T Y A
AIEIRZ —, 273 i CRFAE 126 FHAT 1,37 1
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SCEER(273) 19 33. 7% o AP0 mT LU T
64787 PO A 3 RNREE BEFSR
B mgsE LR ESES 1 KUK 1 REE
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Fig.1 The type and time distribution of papers



P LA B A R 2017 4R 1 A 27 58 1 ] Chin J Comp Med, January 2017, Vol. 27. No. 1 61
=1 ST A
Tab.1 Distribution of papers source on environment enrichment
HE4 LIRS RSCHR H RS 3
Ranking Journal Papers Publication Frequency
| BPLE SR 28 Z1)
Chinese Journal of Wildlife Quarterly
5 R B Ak s AT
Chinese Journal of Rehabilitation Medicine Monthly
; FARAT B SRR AR " AT
Chinese Journal of Behavioral Medicine and Brain Science Monthly
) S LR R . A
Journal of Applied Clinical Pediatrics Semimonthly
5 BEFHEREFR 10 A
Journal of third military medical university Semimonthly
6 PR B e SRR A 9 AT
Chinese Journal of Physical Medicine and Rehabilitation Monthly
7 i R HE S 5 S 7 AT
Chinese Journal of Rehabilitation Theory and Practice Monthly
g I PR B AR A 6 AT
Chinese Journal of Comparative Medicine Monthly
g R H A TR 6 JE T
Journal of Clinical Rehabilitative Tissue Engineering Research Weekly
10 =it 5 XA T
Sichuan Journal of Zoology Bimonthly
2.3 BXIEENAEBR Bl p e R L sh b

273 WIS SCH S I 727 RifEE 1 AAEE
FURBRE IR SCH 14 5, 09 5. 1% ,4 ANBTERE R
2 59 R, b 21.6% I SCATER 94.9% &
FEH 4.4, W2,

x2 WEEESIERL
Tab.2 The cooperation of authors
UEPIN ¢ RICHEE At (% )
Author number papers percent
1 14 5.10
2 35 12. 80
3 44 16. 10
4 59 21. 60
5 44 16. 10
6 37 13. 60
7 23 8. 40
8 10 3.70
9 3 1. 10
10 4 1. 50
it 273 100. 00

2.4 BEEE

PAVRRR SCERI B E B T — Rk G it ,273
SCHRIVER B 1202 AR, 3 3 B T & SCE i
Z 010 A= Ve, ek 101 5, A & SCE R
37% . Ho 7 ik B 2 KEBERILE, 53525 =
TR AR EE B JLBE (4 ) Ak i BE R 2 B IR
PN BEJLRH(3 A7) , IR 3 A5 ik A BE B R A

2.5 BWXHHESTH
273 Fe AT SCRk b S — R 0 IR e LA S
121 %, R 3CE JEAT 10 BIPLE R 4 s, &3¢
92 5, 5 33. 7% , Ui W PR = B A RIS S AR N A
1), 10 FHLIIALTE 6 FTEEBe 4 K, H BB
2 ep ) LR RRE B B R R SO, & SO I
LI = R R E B LR (18 5 ), H R AR
HERR B P EBELE (14 55) .
2.6 EXHRERZESL

273 RS HAFIE SO K B 17 A 2E R R 7
PrEE RT3 3 S 240 FR, i A kS
W 88% . Hi kUi Z MR &%, 5 24% ,
HBOAEMRGE 5 19% |, Bl S22 14% 1L
Fh2E 1% miSERl B 22 BFAE SR B MO sh i
P& 2 R SCH 3 b 9% ,6% ,5%
2.7 MAMEFEEMNZHYFE

273 FEITIE SCH 227 FE UGB T M E B N
N, LS ] 43k 3 28 SEE s | 3h )k B
WHkG 2T, HhLmavx£, &b
69. 6% , PR E 125 5, /N 33 F s sh e 514 52
T 22.9% s RGATTHW 1T R, b 7.5% , Hp
T AN I
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R3 mMEE
Tab.3 Prolific authors
YN (= R FrTERLAS
Ranking Author papers Institution
| Wi 16 R BE B2 B I B3 A0 1 e J LBk
CHEN Yan-hui Fujian medical university union hospital
| X HEAE 16 S = BRI E R B B LB
ZHAO Cong-min Xingiao hospital of TMMU
3 Wikt " R BE RIS B Jas 13 A0 2 e J LBk
CHEN Da-guang Fujian medical university union hospital
\ S 7 0 08 = B A AT LR
PU Zhao-xia Xinqiao hospital of TMMU
5 ek 9 S = BRI B R LR
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[WE] B TR CIIEN 40 SR L et Fix 7T 23he S B R RN
TR PRI R 5 0 R sl e R R N IR i, AR R R et R AT 3 4l 45 it
CIETER 40 AL AT SR HEAT T K R 4 B 33 S80S R Ak 3 Bz I 0 06, ¥ oK & AR S SO R 3 sk X I 3
SRR, L (HIS) (oG IgM 1 TgE B#EATIE A LA, % B0 1M Al TgE 6 4% 20 6] 44 JC W 58 A8 4k ; 4 B TG PH
HSBAYEAE KRR A RIBAER, & BBURCIETEN 40 S0 80 F R 2 VPR N AL 55 1 R, 38 7] #E
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Experimental Study on Anaphylactoid Reactions of Hydroxyethyl
Starch 40 Sodium Chloride Injection

ZONG Wei-feng, WANG Yu-xin, LIU Yang, WANG Yao,ZHANG Wei-feng, LU Yi-hong "
(Jiangsu Institute for Food and Drug Control, Nanjing 210008 , china)

[ Abstract] Objective To evaluate the sensitizations of Hydroxyethyl Starch 40 Sodium Chloride Injection.
Methods  Active systemic anaphylaxis( ASA) test, internal sensitive index’ s determination and screening and Passive
Cutaneous Anaphylaxis( PCA) test are carried out. Observe the allergy safety of the samples. Results We use guinea pigs
to carry on ASA test and PCA test with Hydroxyethyl Starch 40 Sodium Chloride Injection from 45 batches of 3 companies
and no changes have occurred. Measuring and comparing the sensitive index of HIS,IgG, IgM and IgE in plasma, IgM and
IgE are not obvious variation; HIS and IgG positive group and negative group and sample groups are different. Conclusions
It is suggestion that Hydroxyethyl Starch 40 Sodium Chloride Injection safety evaluation should include allergic reactions,
HIS and IgG sensitive index monitoring in clinical application of hydroxyethyl starch.

[ Key words] Hydroxyethyl starch 40 sodium chloride injection; Anaphylactoid reactions; HIS; IgG
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AR U TGRSR RS IR TARIM A B BSOS RSO A EE SRR, if O 4 T 25 1t
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Wt RIS DEIEd SO EE R R, e LR TERT 40 S
PCBAE S 4 AV ERTTE St 5 AL

1 #RFn7E

1.1 SEIeEiY

W KR, AR H 280 ~ 310 g, SR IR T I T
YT RS 5256 3h 413 [ SCXK (757)2015 — 0004 ], 525
WA 20 ~ 24 C, X R 45%~ 60% , 5
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3R JEI 25T NGB,
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D) o FEALEE SR (VLT3 DU PR A P il 254 BRA 7
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(LKA AERH AR AF, it .141011)

JKERZH % ELISA 2GR &2 (96T HIL5 . BPEA0O1S ) ; IK
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L-550 &5 0 AL (4 VA E O AL AR A R A
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1.3 XIWHE
1.3.1 KR ES T ol

BRI AR EREHL A (A 6 K, 70500k &
FEANTEETRA 10% /INAF I 40 2 SR T8N 40 35
WA FR O BEVEM 130 TR AL, BUKE L6 K, fmH
NP —IR 4T R hW0. 5 mLAR R (0 HHR 25, 1%
223 K RIE T RIRAZ R 14 d F121 d, 45T
5 LSRR S 4540 1. 0 mL AR A EHRZ
WOR TGS, AR S IAE S R 1SS 15 min P&
I N (A TS E KB, K % S mEiE 3
FHOEWL 3 PE B IR RIME | AR AT
R M FhdE R SET- AR U NAEIR ) o 21 d 4R 24
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1.3.2 #sh il Pt ot
1.3.2.1 FlE415)

PR PH X IR 222, BRI X iR ] )
SALEN TS, BH P X HR 4 B A A LT 10 A5 AR
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1.3.2.2  HAahEk

T PR R MERERS Y, B 6 K MR B
o H, BT,
1.3.2.3 SO LB il &
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W R S22 20 /N I3 2R A S A 4 S A e
TCREHERAE Ty i, B O I v O R = 24 S B,
0.5 mL/H 3 ESS 3 WK, R )5 T e — IR BT
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K BT 43 R A, —20°CIRAF 2 A4 A,
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I A 4% 2H 1 3 AR BRER K AR BRI 1:2 128
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252 TR B 0 5 3R 31 5 535 6, PRI 4 B
A A I3 2 RN S AR AR T SR A AR R Im Y, T B
B NTFESI45 0.1 mL, 2248 h i, &bk s S
5 ORI S AR R 0RO LR INAS £ 19 1% R SCR
JeRHAW 1 mL/ H 30 min 5 RREEAESESS 4H 504
BYHCE AR R Bk, D i Rz BR PN 2 B BE A KN, BLAR R
T 5 mm FHAE R HM:,
1.4 SFitFEFRE

K H SPSS13. 0 Zeit-# i 4b # e [h) 22 57, SC 564K
PEUATIEL + AR e (x £5) R, O ¢ K98 647
Gii it P < 0.05 FARH G FERE X,

2 #R

2.1 BERE5EIHTEI%

B3 Al 45 b3 23R 5E By 40 SAL AN TE SR
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IgG# B (mg/mL)
Concentration of [gG(mg/mL)

Bl1 4N G HH L

Fig.1 Comparison on average of IgG in each group.

HISHSE (ng/mL)
Concentration of HIS (ng/mL)

B2 £%4H[A] HIS ¥{E

Fig.2 Comparison on average of HIS in each group.

R KRS TSl B LR (n =3)
Tab.1 The result of Active systemic anaphylaxis induced by Hydroxyethyl Starch 40 Sodium Chloride Injection in guinea pigs.

ORI L S 0 B LA TeG R 5 8 (55 21 KR

2] e TR AR A IgG 2 L
FEAER (ng/mL) (mg/mL) -
B BApE 0 92.2 +21.62 8.6+1.23 -
2A15042305 0 100.3 +12.13 8.8 +1.09 -
540 (42 A) 2A15052705 0 75.0 £27.92 6.9 +2.67 -
2A15061405 0 103.0 £15.97 8.1+0.98 -
1411283203 0 96.3 +15.72 8.9 +0.96 -
B 404k B) 1507243201 0 89.5 +15.61 8.5+1.33 -
1507043203 0 80.4 £15.94 7.2 £2.24 -
141230 0102 0 89.7 +23.75 8.8+1.80 -
B 404k ©) 150603 0101 0 97.9 +28.42 7.1+1.44 -
141017 0101 0 95.9+11.36 8.8 +4.09 -
s 1412042 1 115.6 £6.52 9.1+1.28 -
i 130 (4l D) 1503161 0 98.0+15.51 8.0+1.13
FHH: FHH: 3 134.2 +4.95* 11.6 +0.91 "

W S5, P < 0.05,

Note. Compared with the negative control , ™ P < 0.05.
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TAK1 $P 596585 bR 99 K B, MAPK 5 NF-«B
{558 B A0 52 M S HXT B LR PP HL

BRFE A, KB, 7 fie, & A
(Wb il BB, 2 430030)

[HE] BB DT TAKL 3055068 R R B MAPK % NF-kB 2238 5 14 5% W 1% 050 B J0 0 A 37 Lo
Fik W48 HR BRI MBEHLE 708 DN 40 TAKL A F0% B4 e 16 H, 4 R K RIE F VR SR AT
A3 DN 20 TAKI 2038 53 1) K U TS 1% 50 mg/kg STZ #37 DN KRB 420400 T 4 8 .8 JA &b 7E 8
FURE, WA 2H I U ME2H 2095 J2E A6, 4G 1M 3 TNF-oo MCP-1,IL-18 3K, 'K IEZH 21 p38MAPK | NF-«kBp63
%3k M p38MAPK NF-kBp63 mRNA ik, Z58R 4 J& .8 A, DN 4 TAKI 40Kk BUAR B4t 0% UAER 35 % 3%
XTI (P < 0.05) ,DN AR EUAT &  UAER 3% T TAKL 24 (P < 0.05), DN 41 TAKI 41 TNF-o
MCP-1 IL-18 K- 3 i F X HRZL (P < 0.05) ,DN 2R R _E AT 5= F TAKL 41 (P < 0.05) ;DN 41 TAK1 41
p38MAPK NF-kBp63 25 4} mRNA Fik/K V-5 E 5 FXHIRA (P < 0.05) , HH DN 4 Lk F5 5 F TAKL 4 (P
< 0.05), &it TAKIL iid¥#iE MAPK K NF-kB 15538 BEOR 55 405 7 , 315 550 s B JIE 464 495 5 TAKL 91
FIRERE T I 9 P 1Y 238 FURERICITT 3BT RAE
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Regulatory effect of TAKI inhibitors on MAPK and NF-kB signaling
pathway in diabetic rats and its renal protection mechanism

OU Yang-chun,ZHANG Li-ke * ,LU Yuan-hang, LI Xian-lin
(Zhongshan Hospital of Hubei Province , Wuhan 430030, China)

[ Abstract] Objective To explore the regulatory effect of TAK1 inhibitors on MAPK and NF-kB signaling pathway
in diabetic rats and its renal protection mechanism. Methods A total of 48 rats accorded to the random number table
method were divided into DN group, TAK1 group and control group,each group with 16 rats, control group with normal fed,
DN group and TAK1 group by the intraperitoneal injection of 1% 50 mg/kg STZ DN model rat. 8 rats were killed in each
group at 4 weeks and 8 weeks respectively, the pathological changes of renal tissue were observed ,serum TNF-a, MCP-1,1L-
1B levels were detected by enzyme linked immunosorbent assay,p38 MAPK ,NF-kBp63 protein expression were detected by
Western blotting, p38 MAPK |NF-kBp63 mRNA levels in renal tissue were detected by real time fluorescence quantitative
PCR. Results At 4 weeks and 8 weeks, the body weight, blood glucose and UAER of DN group and TAKI group were
significantly higher than those in control group (P < 0.05). The body weight and UAER of DN group were significantly
higher than those of TAKI group (P < 0.05). The serum TNF-at, MCP-1,1L-1 levels in DN group and TAK1 group were
significantly higher than those in control group (P < 0.05), and DN group serum TNF-o, MCP-1, IL-1B levels were

[EZF® AT IR (1970 - ), 53, B EALEIW, BF5E 05 )« I R LA 5T . E-mail :68471104@ qq. com
[BIREE ]I 5 (1969 - ), 53, B EARHIW, BF 505 )« I RA LTS . E-mail :3257550384@ qq. com
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significantly higher than those in TAK1 group (P < 0.05). The expression levels of p38MAPK, NF-kBp63 protein and
mRNA in DN group, TAKI group were significantly higher than those in control group (P < 0.05), and p38MAPK,NF-
kBp63 protein and mRNA in DN group was significantly higher than that in TAK1 group (P < 0.05). Conclusions

TAK1 induces inflammation by activating MAPK and NF-kB signaling pathways, and participates in diabetic renal injury.

TAKI inhibitors with anti-inflammatory effect by down regulate the expression of inflammatory factors.

[ Key words]
pathway

WEPR R 9% ( diabetic nephropathy , DN') 2
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223 I BE =16.6 mmol/L 24 h FREE [ HE M &
(urinary albumin excretion rates, UAER) >30 mg . JR
H=150% JR PR . DN KRB 87 I, X HEZH R
L DN 2H K BUIE % WL 5% TAKL 20 1 Js v 5t 52-7-
oxozeaenol 2 mg/kg, FERE 1 d S 1 WK K 52-7-
oxozeaenol VEST 4 J& 8 Ji K BUA U | LM UAER,
ARSI B RR A Sl ab AE 8 HKER, &b Bt 5 ML
B, & TR PUEEE T, - 20°C PRAFRERE s 3 X
KRRV 4120, K B A 58 4 U, SR 7K
FIESF , Her—3 40 T P R 6152, vkl A, BT
— 80°C UK IRAT 3 73 Hh—8 50 FH 5% 22 5 W i [ =2

AT
1.3.2  BEHLRHE A A

O 5 U1 R, e o 20K, 22K s i e, 70% 2
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BRI 3 PR D) A T v AR £ BV T2 1L 10 min,
70% RSN, BRI T 1 min, B 70% £
Ve, BT S ALV W 60 min, A KK R EE 10
min, AR K Z YL 3 min, 1% tERTHE 046, FRIR H Ok
K opgE TR E W B AR T SR G S
1.3.3  [fili% TNF-oo \MCP-1 IL-1B &l

I3 B4 I BE 42 1ML 1 mL, 5000 ©/min & .0 10
min( ZO0¥AE 8 em) , WH &, B T JCH EP 4
o, —20°C VKA IRAF o R P IR 6 922 R B 9 e )
M7 TNF-oo MCP-1 | IL-1B F3kKF-, J A #0452
P17 et e BRI G BB PR
1.3.4 'BHFE42 p38MAPK . NF-kBp63 & [ 6
( Westernblot )

B L SUL Y BY R S 7S o S, N A RIPA
BURIE , VIOK IS R 30 min, TR0 RURIE TSRS
LA ELL 49C 12000 r/min &0 10 min, $E 5
F1;BCA A B2 (VR E, B S0 png BE M,
100°C 7KV _FAE 1 5 min, 2R 10% + bt LA R M
SR W Tk 2 B8 Ji FEL UK ( SDS-PAGE ) LUK 4 85 26 11,
TR UoRE LKA B 55 8 2 PVDF I | 37°C &4 F
A 5% B BE W38y 041 1.5 ~ 2 h, T4 9 A
1: 100075 B (1) p38MAPK £ saEHTIAR (1: 500 H5 B i
NF-kBp63 £ 5aEdiiR 1:5000 B B-actin HLiAK,
4°CHEH ., PBS Mk 3 Wk, FF VRS FmA
1: 20007 B 1 AR L A AL D B bR IC Y E DL 1eG —
PU,37CHRIEMETE 1 h, PBS ik 3 ¥k %M ECL 1k
SRR R W, B R R G S AT
SR, e i A T K BE AR, B 55 5 Boactin 4%
i RO CREE 22 bk B AR X i
1.3.5 'BEZHZY p38MAPK, NF-kBp63 mRNA
(Quantitative Real-time PCR)

K Trizol 857 & 2 HUE IEZH 21 50 RNA | $#2 5
I e B G U s AR AL RS B RNA 035 51
B cDNA , Filf cDNA #EAT 52T 9812 5 PCR 5255,
W2 A o A W B A YR A IRA WAL,
p38MAPK : Forward: 5'-GGGTCAAAGATCACGTGCA
CAG-3",Reverse: 5'-TTGTCAAAGCAGACGGAGGTC-
3'Y 88 R Bt K 226 bp; NF-kBp63: Forward: 5'-
TTGACCGGTAAATGTCAACGTAAT-3’, Reverse: 5'-
TGAGACTGGCACTGAGAGTGGTTG-3", ¥ 14 b Bk K
J¥ 304 bp; GAPDH: Forward: 5’-GGTGAACGTGC
GTCTCAAGC-3', Reverse: 5'-GTCGGTGGTGGAAGA
TCGTC-3', ¥ 3 7 BEK B 117 bp; PCR WK &

ddH,013 pL . ZEwlifk 2.5 pL dNTP1 pL. | FiE5]
]% 0.5 wL,cDNA3 pL. Taq 0. 5 pL, 2R 1A %
21 wL; SR 25 :95C TiAZYE 2 min 95 CAEE 15 s,
60°C I 2 30 5, 72°CHER 1 min 40 MEIFIF 72°C 5
min; L GAPDH 4y 4 2 BRI A T E , Yt F i
CT {1,273 07 B AL AR ek i
L4 itEsE

R SPSS19. 0 et 4R P HEA TR AL BT, Tk
GORLR FEIE = bR (2 £ 5) Fom, ZALIA] HLECR
JH ANOVA BRI 28 5 22 43 7 , 26116 P 1 L R i
/NP S (LSD) Kl LA P < 0.05 #5254
Gt X,

2 R

2.1 BHAXR—MRERLLE

4 J& .8 JE, XA KRELALE, T3 H
e REIER ;DN A RKREHHE LR £
W2 ARE B R AELHTCEE, K BAT s R D
TAK1 2075 DN 4 K EEI, (AR DN 20 B 1
W, 4 8.8 JEEF, DN 4] TAK1 41K B4 i | ifi
Wi UAER 41 3 5 XL (P < 0.05),DN 41k
FUAT H UAER 235 & T TAKL 41(P < 0.05), U
1,
2.2 BAKXBREBHEADREFTL

X REZE R B IR 2 1 B A i 4 R B
KU HEZVEE ST 2 56 5, A R IA] B A U K i #n 48
PEIZE ; DN 4 B k4 28] U T AR 2 4 L 3K A
o3 b B A B R A MO R R RS o R A I TN
AETE R B 7% 40 ML S 7 s TAKL 41 B E A 21 1 B
YR BETH B AE /N, s P 9% 4 P R o b s
Rz AR T FRAS DN 40 & e/, IR 1,
2.3 BAKXRIMF TNF-a, MCP-1,IL-18 & &
b8

4 J& 8 JEIF, DN 2H \ TAK1 4 Ifl% TNF-o . MCP-
1. IL-1B &M TX ML (P < 0.05) ,DN 2 KBl
i TNF-a, MCP-1 | IL-18 %2 3 & F TAKI 41 (P <
0.05),0W.3 2,
2.4 FAKXR'SEHHEL p38MAPK, NF-kBp63 &
H&Rx

GePEEMBEE R o 4 J8 8 JiI, DN 41 \ TAKI 4
p38MAPK \NF-kBp63 £ 13¢5 7K V- i 2 1 T X i 41
(P < 0.05),H:+ DN #1 p38MAPK ,NF-kBp63 &
FIKBERET TAKL 44(P < 0.05), W& 2 -3,
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2.5 HAKXREHAZSA p3SMAPK, NF-kBp63  TAKI 4 p38MAPK ,NF-kBp63 mRNA 1k /K - 2. %
mRNA &£ FXFHRGL(P < 0.05) , A DN 41 p38MAPK \NF-kBp63
SEPOGE R PCR 4553 7 4 A 8 JRIINF , DN 20, mRNA FARE & T TAKI (P < 0.05), W& 4,

F1 BHARWHE(n=8)

Tab.1 Comparison of general situation in earch group

£ 5 PR BTt 1 24 h JRE HHRIER
Groups Body weight(g) Blood sugar( mmol/L) Urinary albumin excretion rates( jLg/24 h)
4 A 8 JA 4 7 8 JAl 41 8 JAl
4 week 8 week 4 week 8 week 4 week 8 week
XJ R
204.6 +10.4 211.1+10.8 7.21 £0.43 7.14 £0.38 16. 87 +2.04 17.03 +2.31
Contol group
DN 4
307.3 £13.1° 311.6 £13.9° 34.31 £6.32° 35.08 £6.03° 973.48 +83.28" 997.31 +87.37°
DN group
TAKI 41 ) N N ,
274.6 £11.4° 276.1 £12.5 35.17 +6.78* 35.04 £6.32° 479.31 £37.06 483.48 £39.41°
TAK1 group

W SRR E, P < 0.05;5 DN 411, P < 0.05,
Note. *P < 0.05 vs. the control group. P < 0.05 vs. the DN group.

F2  FHEAKBUMTE TNF-a MCP-1 IL-18 F# L (n =8 ,ng/L)
Tab.2 Comparison of TNF-o., MCP-1 and IL-1B in earch group

JiIEE R BE A o PR ARG R -1 EE eS|
21 5] TNF-a MCP-1 BIL-1B
Groups 4 8 J&] 4 8 JH 4 J 8 J&
4weeks 8weeks 4weeks 8weeks 4weeks 8weeks
X B2
13.1 1.7 12.9+1.4 169.5 £12.7 171.4 £13.4 51.7 £6.1 49.5+5.7
Contol group
DN 4
104.2 £11.5° 85.4+7.6% 636.4 +43.1° 645.9 +44.5° 714.3 +£41.3* 729.4 £31.6°
DN Group
TAK1 24 b b b b b b
87.4 £8.4" 85.5+£4.7" 437.1+£23.6 447. 6 +24. 5" 974.6 £81.7° 816.5 £64.8"
TAK1 Group

T SXPHRAL AL, P < 0.05;5 DN 4L, P < 0.05,
Note. *P < 0.05 vs. the control group. P < 0.05 vs. the DN group.

TE: (1) X IR 4 JH; (2) X IR 8 J&1 5 (3) DN ZH 4 J; (4) DN 418 J#l; (5) TAKI 41 4 J&1; (6) TAKI 21 8 J4],
Bl AAKRE LU EEE L (PAS Je 2, x 100)
Note. (1) Control group in 4 weeks. (2) Control group in 8 weeks. (3)DN group in 4 weeks.
(4)DN group in 8 weeks. (5) TAKI group in 4 weeks. (6)TAKI group in 8 weeks.

Fig.1 Pathological changes of the rat kidney tissue in each group
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AR T
WA Bk R PG4
Control group DN group TAK]1 group

dw 8w 4w

8w 4w 8w
pssrv”\PK ?‘? | bl)
NF-KBP“; =4?5 bp
Ii_ac"“ " hl)

2 ZHKEENEA L p38MAPK
NF-kBp63 25 H £k K-
Fig.2 Protein expression of p38MAPK,

NF-kBp63 of the rats kidney tissue in three groups

1.2+ [ p38MAPK

*

#* [ NF-xBp63

AR Bk it
Relative fold

w

1.0 #e
0.8
Z 0.6+
5 044
0.2
0.0

4w W 4w W 4w 8w
popiite iR A BAEmET
Control group DN group [ -1 40
TAK] group

G RALHE PP < 0.05;55 TAKIALHER, *P < 0.05,
3 S ARRENE L p38MAPK
NF-kBp63 # [ kK-

Note. *P < 0.05 ws. the control group.
“P < 0.05 vs. the DTAKI group.
Fig.3 Protein expression of p38MAPK, NF-kBp63

of the rats kidney tissue in three groups

3 itig

JRy BB ARAE SV X DN (1) %2 95 L B, [ Ak
WFFEUE S PR Y 5 IR R 55 25 S 80E ik 41
Qb T AE N, 9 A B2 N R I 4 i PR 23
B NEREEAL O S 3O NVE A R TTAF 44,
# DN e tE o, ADE5E IR 4 JE I DN K ELRD
FEUR PR EE R 5 & SRR R, IR AP R
FEHIK, 45T TAKL #1575, DN KRR & |
UAER 277 5 [, 1 TAK1 49 . DN 2H K BRI ows 1
BWESITGFE L, B TAKL M§I 7% DN &
WEELA PRAPE A T 3 A O 40V FH 9 AN T 1
FORRAR . 2808 1 45110 JIE 512 TAKL 285 £ 45 R
SR 5 3 ) G HE R F, TAKL A LR 8 22 24 5
AR IR O TE M 15 S TR R B TNF-au |

4= ' [ p38MAPK

Bl NF-xBp63

Relative fold

X ik it

4W 8W 4W W 4w 8w
pogictl PEIRA R AT
Control group DN group PG HEE-14
TAK] group

TE: SXHRALILE, 7P <0. 05, 5 TAKI 411L#, * P <0.05,
B4 4K IE41S1 p3SMAPK |
NF-kBp63 mRNA ik 7K
Note. #P <0. 05 vs. the control group.

“P <0.05 ps. the DTAKI group.

Fig.4 Expression of p38MAPK, NF-kBp63 mRNA

of the rats kidney tissue in three groups

MCP-1 85 5 0E -, HA2 2F 5 0 P 76 B /N ek Hh 3k
R LA T ENE L AR, Medici % IR IE
PR TAK1 /& MAPK H1 NF-kB 1% 538 % | it [ i
PR T RS 5N R EE S0 Tk
IRRAT T RAE N

p38MAPK J& MAPK FJ% i 51 22—, IR /& 40 5
SHESHAC A Y p38MAPK 5 TAB 4545,
K B R AR SN TG PR AR R R
HIEH AR, 120 R E 42 p38MAPK 5 iR
B 2 T8, IR T — R A IE R 40 S
B, TRERAE ST DN KU IE U TR, 45
TR AE B I 495 16 T LR B B p38MAPK BRI H3 B B
TRERR AL, HLBEE IF] A 4E K B R 1L 7K ST B v
i, AR ER,4 J8 .8 JEE DN 4K B p38MAPK
FEAM mRNA ik B 158 $278 p38MAPK & 5
T PR B ONE B . 48 T TAKL 0 R S,
p38MAPK Z& 11 mRNA 53 FEA%, $#2/8 TAK] 7 Bk
I p38MAPK 23K S4B 5 45

Huvet %5 JRAEFR TAK] REUSHLIE B #, %
fi# IkB FE 1, ffi NF-«B M IKK & &9 it 85 155 7%
EYIMLA, 5 DNA R S5 AR 1A S NF-xB %%
BCRZ W, Ka 21" %F DN B 3% NF-kB ik #4745
W, 45 5 07 5 1 5 HE LR, DN AR5 A1 & Il NF-
kB FE [ mRNA 35K F G35 I, FL % B
UAER #5554 Il NF-kB 234855, Bhattacharya
SEUTE it STZ 5 SR R /N R, 45 51 R STZ
52 JJG B R4 2 NF-kBp63 ik BT 4h i 25 4
Jn, % 3 JEmF TNF-o MCP-1 IL-1B %5 4 Jfd X -t JF
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BTN, 4 SR /)N BB I ZH U5 IR I ek
T Al B JE A B3 N 45 45 T NF-kB 401l 51 PDTC
J& ,AHICHE A 25 B S B S R AIC, A HH NF-«B 2155 5
DN "B HIE R AE S ) FEZEHLI, 1 TAK1 25 T NF-
kB IS . AR B, 4 .8 JE I DN 41 K B
NF-kBp63 £ [ F1 mRNA #ik i F 158 | 28 TAKL #f
il 37 5 , NF-xBp63 % 4 il mRNA & 3 F&AIC, 15 B
TAK1 #0528 AT LUV 55 NF-kBp63 4 1) R 4E &2
7 T 4 B I ) DR AP R

Tone 2518 BF5 s, LA T 15 2 0 38 B Ak 2% st
YHRRLRE MCP-1, AR F A% A MLTE SEAE B N o7 2R
E SECEEIGINE, IL-18 2R 40E KN 1 56
HEDN - T2 M RAE B A 1R B B, TL-18 R334 i v
0, ST IS R T RO e s BRI R
FEP T KB, Elsherbiny %" #H AR IL-18 B
BRI ask b Bz 200 L R S 440 R A 2 400 TR
TNF-cu, FE A 5B W 04 9 P e o AN 405, AT
58578 DN 4 17 TNF-a  MCP-1 IL-1B & & & T
TAK1 2, TAKI 20 K BRIl i TNF-a , MCP-1 \1L-18 i
FALTT TAKL 41, 568 TAKIL #0500 7T fig i@ a1
HRAE - B FRR FRE N R B REH

Zi L PriR, TAKI 3 3 7% MAPK J NF-kB {5
T RS T A N, IF S 505 PR B A A
TAK1 #HIF GEAE T 4 4 5 P A9 28 38 FURS s I &
PRI
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EEFA XS TgA B R SR AR A S A DG AL
Koalt, q &, F AP
CHMIACE B B 5100 BE B 1. I SR 2. Bk 3. S FRAMR I MR 473400)

[HWE] BE FEEAFFRAREET S8 TgA Bk K LIRS |, IR HoAE e/ FBLH , 5%
BT TgA B AR BT SeIe 3R 5 4, IE % X IR AL (con) , BEREAH (TgA ) , SR ZEFF IR S 4L (ICA-L) 32
FEH PR (ICA-M) AR 2L ZEH B 4L (1ICA-H) 5 4% 2 A R AL BB 00 5 4% 4K BRUDR £ 40 M DR 2 11 AR
NAG 7K ; e o S Y A TgA TIENS 0 5 S i 21 A et 1k 15 SR 9 % 72 i PCR 433 &l NF-kBp65 5 MCP-1
PR IR 7K AT IL41L-10 5 IL-13 9 mRNA RiE7Ef, &R A TERFEETAEG  FIRSCEHE A B
BB JRET 40 ﬁﬁﬁ*ﬂﬁi NAG 7K F- 530 1A YLTE, IEREAR NF-kBp6S 5 MCP-1 (1975 [ 3 ik 7K F- A IL4,1L-10
5 IL-13 Y mRNA £ik, 18 BT LIME TeA BRA —E ML, il 85 8 NF-«Bp65, MCP-1 R T #)
FAR L) B GREPATH 9&

[E4E] IR FEFET ;IgA B ; NF-kBp65 ; MCP-1;1L-4; 1L-10;1L-13
[FES %S [#k#RIREE] A [XEHS]1671-7856(2017) 01-0073-06
doi; 10.3969. j. issn. 1671 —7856. 2017. 01. 015

Effects of Icariin of experimental IgA nephropathy in rats

ZHANG Hong' ,LIU Nian® LI Zheng’
(1. Department of Nephropathy Rheumatology,2. Department of Orthopaedics, 3. Department of Urology, Nanyang
Central Hospital of Zhengzhou University, Nanyang 473400, China)

[ Abstract] Objective To investigate the effect of Icariin ( ICA) experimental IgA nephropathy in rats and to
explore related mechanisms. Methods Experimental IgA nephropathy rat model was established and then model rat were
treated with or without different doses of ICA. Then, urine RBC, Urine protein and urine NAG were analyzed; IgA
precipitation was detected with immunofluorescence staining; the protein level of NF-kBp65 and MCP-1 were examined by
immunohistochemical staining; the mRNA level of IL-4, IL-10 and IL-13 were determined by quantitative PCR. Results
The concentrations of urine RBC, Urine protein and urine NAG were reduced after ICA treatment, as companied by a
decrease of IgA precipitation. Moreover, ICA treatment also decreased the protein level of NF-kBp65 and MCP-1, and the
mRNA level of IL-4, IL-10 and IL-13. Conclusions ICA exerts a certain degree of efficacy on the treatment of
experimental IgA nephropathy through regulating NF-kBp65 and MCP-1 expression and the immunoregulation mechanism.

[ Key words] Icariin; IgA nephropathy; NF-kBp65; MCP-1; IL4; IL-10; IL-13

IgA "B 9% (IgA nephropathy , IgAN) & H H UL R RIIR T I HE, BB A B LE A 1E & R 2tk
PERNEREIR Z —, R R E /N RBEX. BREBIREA 25 BEAEIA N IgA Bk & & 1Y I
TeA DB, P Wl RS A0 3 26 R R L Rk o I )R R R 25%~ 30% 1 R 5 e 28 % e AR

[{EHERIN]5KL (1980 - ) , %, IR, At 0F 53 07 1) - B KB A% J 1], E-mail : nyzhanghong@ 126. com
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WIER ) TgA B R T BUS S R 4 R v ™
AR X UTE 2T 04, R, A 3O 1
Bl B RTT 1gA B R I IR 2 U R A DR ) XA

R (Teariin, ICA) B /NEERHE LRE R IR F
A EEE M 2 —, FEEA R,
PR, A2 UE A0 A & RO I AR G0 4 2 B
. RS 5T & PR S 78 ]
B 3k A 0 7 A 5 08 A e R A T AR, DA
REAR B 101 43R BR A% it LT PR 28 EOK - 5 90, B
FRE T L IR FETF ARSI N Na ™ -K " -ATP
il i | R K K R RO B /NS S T s A 84
UEAh RIS 3 W % 2 25 0 8 1T 386 5 i 95 2, AT A5
A TL-2 IL-3 FIL-6 MFEH, 500 S AR A O i i
PEHE TL-2 (83 3 b O PR 1305 A R 5 i L A
SRR AN B AT RES . BEE BT
Y PR FHIF ST AN IR I R 97 38t s it B
KPS, FoAT3m T HE ST TgA B K BB AL R4
RV FI B R SR R T TeA B B9 VE T, JE 9T
AT EERIHIL

1 #RFn7E

1.1 SEIeEIY

SPF 4% SD KFL 50 H,/KHE 180 ~200 g, HEffE#
0 [ e A BB AR YR B R A BR A H],
[SCXK(3%)2014 -0009 ], 437 F 1 PHEE T2 B
B= 455G UL SPF R sh i) s, 5256 sh W 1 R4 m e
SISYXK(#)2014 - 0006 |, FHXF I8 JE 45%~75%
HF Sz S 8 3R TR 25T N GE R
1.2 FERKF

TEFAET (Leariin) W A P92 /N EAE YR A BR
] BEEE > 98% 5 AR I A U A 36 st A LA
B A B2 Al ig Z MW H Sigma 2 7], NF-kBp65
5 MCP-1 $iTikg A P-4 Y TRARA R 1L4,
IL-10,1L-13 54904 A 7 M A DR A BRA A
HoAt 325000 F ™o Hrati,
1.3 EIAH*
1.3.1 s 5504

BHEERRE SD K RGEAT 1 A0 IE R ME MR % | Ay
MR B S E TgA B R BEA T, R IE R
Xt &L (control group) A, HiAx 4% 40 K FUH 400 mg/
kg 10% 4FIMEHEH#ES , B H—K, B2 8m5

A3 21 JE T 6 JEANGE 8 JEK R ki 4T 0. 05
mg g 20, B FRR U B R R B TR VRS BRI 0. 5
mL 5PUGEALRR 0. 1 mL,3L4425 9 i, IE # %) B4
AFE B B SR AR 2 T 28 AR K e |, A BRER K B T i
SPRBEKIES, T4 9 R, O BEBUILALZE 4 2
RERYZH KB, O JIE 20 ZU S e DOtk £, AR K
SRUBE L A3 Ay 1 A2 ( IgA group) , EFET N EA
(ICA-L group) , ¥ £ FE 11 1 5 5 40 (ICA-M group)
FIEEEZET =74 (1ICA-H group) , FE55 9 JH AR I
GRS E R AR EdL, EAEE h R g AE E
FEAF B B HE E 60 mg/kg,90 mg/kg il 120
mg/kg, BE H — K, HZELIE5R, 312 J1 g
Pi TNV A

1.3.2  JRELAHME PREE FAFIR NAG 7K-F- A

T 21 R B R EUE TA I i, ik
££24 h JRWE, M0 PR HH DR 2140 B L DR AR AR
NAG 7K,

1.3.3  REEIYE

AbFER B, iR BT, AL 21 5] OCT A3
J5, BT -80CHA TR VR, VI R, i1, PBS ik 3
U AN FITC ARICAY TgA Hiik (1:50) , & T 37%
%8 30 min, PBS PR, AT E & T9O0E
THBEIRER TgA HYUTTEN DL 5 4R (0L ISR EE
1.3.4  fedifbygetn

WK BB AL 2R A D) R, BT 80°C 4R 60
min, 7 AR F ZH IR T 1145 10 min, F- 5 FHAE
K5 (100% .95% .85% .75% ) ¥2#1 5 min, PBS 1
Uk, BT 3% H,0, 2L 8 min, PBS Wk, IIA 8% LI
FALTHFE,FF 10 min, A —PL,4CHE LR,
PBS ik I AFHR A R AR I B —H0 37 CEE
20 min, il A DAB & 5], ARK L, HARE
e 1% R TR oAk, i T B V5 V0 Ak, A 8 YRS o K
(75% ,85% ,95% ,100% ), —HZ# 1T &, ik
BIRE B, BT WA N OWER
1.3.5 SEWFSEOERE f# PCR(gPCR)

AR BB L 2L, K4 Trizol Ui BH 522K,
PEEUR RNA, K55 554 8 cDNA, R PCR {Ulk AT
Py RS MR 1 TR, P S 94°C
30 5,63°C 30 s,73°C 45 s, 3L 34 NMEIH, 74°C HEAF 5
min, YL RAEVOCE IR R G HEAT 40X
b, BARIER AR E R 2 - A ACT 315,
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Tab.1 Primer sequence
GlE/ XS Lzl
Primer name Primer sequence
MM K4 forward primer 5’ - GCTAT-TGATGGGTCTCACCC-3”
L4 reverse primer 5’ - CAGGACGTCAAGGTA-CAGGA-3’
M4 A % -10 forward primer 5° - AGGGCACCCAGTCTGAGAACA-3’
1L-10 reverse primer 5’ - CGGCCTTGCTCTTGTTTTCAC-3’
Mm% -13 forward primer 5’ -CTCGCTTGCCTTGGTG-3’
1L-13 reverse primer 5’ -TGATGTTGCTCAGCTCCTC-3’
B-Nzh & A forward primer 5” - GTGGGGCGCCCCAGGCACCA -3
B-actin reverse primer 5’ - CTCCTTAATGTCACGCACGATTTC-3”
K2 IRLAMM JREHMIR NAG KL (x £5,n=10)
Tab.2 The change of urine erythrocyte, urinary protein and urinary NAG content
215 PRETANM ( per/ L) JREEE (mg/L) JR NAG (U/L)
Group Urine erythrocyte Urinary protein Urinary NAG
% IR 4
IET X4 82 7.12 £3.57 8.53 +4.38 0.97 £0.47
Control group
_—
Jap 391.86 « 13,94 62.18 +11.73" 6.12+1.64°
IgA group
EFFEHAEA
el 264.28 +18.57*" 48.67 +8.34% 4.53 £1.57*
ICA-L group
AL 173.62 +15.82 32.46 +4.57% 2.83+£0.83*
ICA-M group
EERET AR
TrRE R 86.34 £9.34 18.34 +2.37 1.76 +0.37*

ICA-H group

W SIEWSTRAMIL, P < 0.05;%5 TgA #HMIL,'P < 0.05,
Note. “P < 0.05 vs control group. P < 0.05 vs IgA group.
1.4 SHUEFE

KH SPSS16. 0 BRAFHA TG0, LB LAXE AL
+ AEZE (x 5) Fem; ZHRIR FH AR R 5 225007 ( One-
way ANOVA) ,P < 0.05 FRZRHAGIFE L,

2 R

2.1 FREOHPEFREBMEK NAG 7KF

5 control ZHAHLL , TgA 2H K E AR ZL 400 | IR 25
FIFIR NAG KPR ETHE (P < 0.05) , 4 TiE
FEAT T IS, Rl 5 3G KPR 21 40 | PR 2 A FR
NAG 7K TR, ansk 2 s,
2.2 BALAIgA 2R AKNER

i 1 PR, control ZHAN B TgA UUUE 5 1gA 4
KU /INER 2 X B0k 8 P URECR IO TE , 5 P
SO, BIREEE YR, B TR EET TN
KR HLVTTE R D, B8 a5k, b = T+
15 DGR IS
2.3 BHAZLR NF-xBp65 5 MCP-1 HE B RIX
7K

il 2,3 B, control ZH ' 21 21 NF-kBp65 5
MCP-1 FEH /D H £ K 5 control A L, TgA 4P

NF-kBp65 5 MCP-1 (45 1 3R3k 03 T, 2 98 P
PERIE; 5 1gA dIAHEL, 4 TR E2 1 TS, B
FHH R, NF-kBp65 5 MCP-1 f8E [ 26K B W8 55
2.4 'B4HAH IL4, IL-10 5 IL-13 £ mRNA &

WE 4 fi7n, 5 control ZHAH FL, IgA ZHH 114,
IL-10 F1 IL-13 A mRNA £k 8 Z T & (P <
0.05) ;5 IgA dIAHLL, 4 TR FRETT TG, BRI &
AR IL4,1L-10 F1 IL-13 B9 mRNA FRIKZ i 55 .

3 g

AR R A 2R NS A& + IR 20 + BRR
T+ DUSEARRR i AT A 3l 5 SR SO A R
TN T AL R /N Bk 2R B X B R 1 e A R U
VE PP G TgA BRI BEARAL 3R A IS0 TgA B
KBRS, B IR TgA B fR A 5
ARG AR, , B 1 PR 2 5 | B /NS ) Joi i 53 1) R 2R
Z— MHE/NE MR S B80E N LR E
457 AR R R SR AR AT ) A TeA B R R
PR LT A0 PR 4 1 FIER NAG 7K, DT sk 20 %o
AN R A
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Control group
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RS S el
ICA-M

HHiH

lgA group
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ICA-L group
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R o 7
ICA-H

I E A PY SR Rl S

Fig.1 The immunofluorescence result of IgA

’ w s »
so) t :_ Y g ) - '.-‘: "‘ e "a. '; a ar '—', 4
4 o, R R s Xy
Jid ol b 4 " - ot Wila ' Yo, 2.9 o o d
i e (T s . . g "W,
'y AL - LD e PO '..,'_ A . ey P
’ ._‘;"i_ e LSS
' & Sz s e 05T
- ; ".. ot ’ “. " .. ’ ":‘ my L . ‘T:,‘- By /AN . ."
- " L 50 um 5 $ - o S0um ; ) 50, i
. . Pt .’ ’ - e - T - - v :
IEHEA R R TR A4
Control group lgA group ICA-L group
o g : =
s .'_" ".i'- S el 4 '
" c: e aleot
) ¥ o .a‘:‘ = T -‘-'
» : ‘ E Tvn g A
ol AT L IR : A CaE
"y PRl W T " ~ z 50 g’
X8 1 bt 8 DRy v e IR AL Y
PRAE PRI T 3 R e A
ICA-M ICA-H

B2 by G R NF-«Bp6S 11 FKAEL
Fig.2 The protein expression of NF-kBp65

Bt SR F kB2 T S TR 7 5% 0 1Y) 7Ll 7%
TS S50 RN kLA e N 1 S A
S, B35 LR R 2 50 40 i N T A 1 T
fE ™, NF-kB 258 1.2 1L-6 . 1L-8  MCP-
1 %25 20 B 05 & 4 & R e, i w
NF-kB 5 £ JIk p65 F1 p50 % 137 K 4H i — B4, 2
AT p65 168 [ ¢ A Ui 7 A3 55 55 90 X a0,
MCP-1 2 F A% H W5 41 Bl f 7 22 1Y) 8 4k F i 4k A
T, WFFRFRW] NF-«B 76 B /INER B 2 #2780 i M Jd

FiGem, H MCP-1 () K35 b, #0 #] NF-xB J5
MCP-1 B35 35 T 9, #£ 78 MCP-1 ()% ik 5 NF-«B
YIRS AR TgA B T (R T 51 NF-
kB BTG AL, M BE 38 MCP-1 B9 36 3k, 51 B4 40
M Aa kIR S Y AR IR GE & PR LA
il TgA B9 1 NF-xB 5 MCP-1 By ik, I 5% &
HIEMSC, #ER BT v BE i o M ] NF-xB 5
MCP-1 B3k, DA T4 ] B A% 4 B 19 e I 3, DA
T 968 28 % 0 J P 5 4
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o Py’ R ST f 2
A 51 a ¥ S .
A RERURY ot 1l INe LT . V2
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ICA-L group

AT i Ak
ICA-H

3 S AR MCP-1 RS2 fL
Fig.3 The protein expression of MCP-1

Q-1 gi-10 @iL-13

30
25
£ 209 ab g
_ E ab ab
o P
§ Zo1s e
5
ié‘ ﬁ 1.0
25
g =
Z
lﬁé 0.5
0" T T
Nacsoliit::| prig il FEE S LW LW
Control group lgA group isiinel Rl iR e
CA-L group ICA-M group ICA-H group

H 9P < 0.05 vs con 41;°P < 0.05 vs IgA 4,
4 RFEFEEN IL4, IL-10 5 IL-13 mRNA FEAZRLATRIE (& £5,n=3)
Note. “P < 0.05 vs control group. P < 0.05 vs IgA group.
Fig.4 The effect on the mRNA expression of IL4, IL-10 and IL-13 by icariin

IL4,1L-10 5 1L-13 EEJEH Th2 4iiEr=4:, &
73 A1 ) 2 RE 40 A DX B VR A B4R A A
B R e e N, Herb IL4 5 1L-13 20
FERZA TgA R B 20 AR 0% 36 58 AN AL, 52 BT AR Y
A3 X B /INE T R A I e i — R T, A B
FERI L4 5 IL-13 X E/INE b R e e 28 F1 T
REA TR, 18 i X B /NS L B A0 B s B
RS ST & B A N L4 5 TL-10 7] 9]

HR P A IR T e i 7 R A R A R R
PRI EIVER . ASBIE9E &30, 7% S Al a0 TgA
B R BB 4 41 L4, T0-10 5 TL-13 33k, M
X B HA R R

25 bR VRN Ig B B —E TR,
A AE ST LA X NF-kB 55 MCP-1 [H 1Ay 510
S UL R AIUAR S 8 15 6
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(WZE] B8 HEHEIHS A R Rt Forikiselt . s BUBITAZUIVEE E F 10% Hh 4
IR TR B AN [ R B KRR il 2 A W U0 R HE e, Gy 1Ak ik UA%E PPARy 1 ITLNL 33k, HUIRITAZ
T [f 5 T H A5 B 10% HP AR OR ShAR I R 24 h DL B, OCT 3 B F - 80°C VKA E /P 30 min, # H vk
AR -20°C  BEMSLIBE -30°C WA /G HE Jefi, &R Bl s I R s I L8 G s v -, 0w

B TR, TCRRE NN AN IS A S, Y (I BT , X @ 41 AL 45 R ICR s vk R U R (B2 8 TV R B i, 45
FSERE B AN Yt , 458 St AR T AL ZUA BEUL R FK R U1 R 2R B B TR RS2 58 s, s A4
SUNBIT IR 75 Ty i S P 451
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A modification of adipose tissue preparation

XU Yu-huan, XU Yan-feng, LIU Ying , HUANG Lan , YU Pin, HAN Yun-lin, LI Yan-hong,
ZHAO Wen-jie, DENG Wei, QIN Chuan, ZHU Hua "~
(Institute of Laboratory Animal Science, Chinese Academy of medical Sciences. Key Laboratory of Human
Disease Comparative Medicine, Ministry of Health, Key Laboratory of Human Diseases Animal Model, State
Administration of Traditional Chinese Medicine, Beijing Key Laboratory for Animal Models of Emerging and

Reemerging Infectious Diseases, Beijing 100021, China)

[ Abstract] Objective To improve the method of paraffin section and frozen section of adipose tissues. Methods

The adipose tissues were collected and quickly placed in 10% neutral formaldehyde. Sections were prepared by setting
different dehydration procedures. The slices were observed under microscope after Hematoxylin-Eosin staining. The
expression of PPARy and ITLNI in adipose tissues was detected by immunohistochemistry. For frozen sectioning, the
adipose tissues were collected and quickly placed in 10% neutral formaldehyde or Calcium formaldehyde, After embedded
by OCT, put in —80°C refrigerator for at least 30 minutes. Setting the temperature of frozen section cabinet to —20°C and
the temperature of sample to —30°C. Results Following the improved methods, the slices of adipose tissues were better
than before. The structural integrity and consistency of adipose tissues were preserved well, the staining was distinct, and

the improved methods had no effect on immunohistochemistry results. The improvement of the frozen sectioning had greatly

[E€TH]HE AR FI S W H (81371546)
[TEERAIRER(1980 - ) , &, FEHIN, E-mail: yuhuanxul109@ 163. com
[EWEE ] R (1971 -) &, BRI, #5207 7 SR B SR B AE B2 . E-mail; zhuh@ cnilas. org
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improved the slice quality, the adipose tissues showed complete structure and good morphology. Conclusions  The

improved methods can be successfully applied to different experimental animals, which provide a powerful condition for the

study of adipose tissues.

[ Key words)

JE W7 20 240 45 11 €45 D5 2H 21 ( white adipose
tissue , WAT) A4 I8 1 2H 2 ( brown adipose tissue,
BAT) . EI (i 5 2H 2L AR ()R D7 4 27 i A8
TR BRSO AE T, B B R D 2 4 32 25
i Il = RAE A RE &, A (15 107 2H 210 5 ok 5 A
THAERERE . T AF R B 27 S 1B ok 8 Ei AL % g s 4
LUNWTSE . RN ARk, & A B2 B9 Il R L
43 TCVe AR VKR Y] 3 2 A S A3 ] FR A e 2
ZURME, (LG BRI R AR A RE I 45 S8 B Y
IR, S0 % 4 245 48 (9 WL 22, %t Ji5 22 BF 53 38 1
RIXE, Ry T fifp e ask — [l AT W 8242, % g i
HAO W) VKGR U) e AT T sk e T AR
HA R Fr Bk,

1 BT &

1.1 SR

THIESMEE w4 24 A, AT 85 g,
W 19 At 5T 4 3 ) 48 552 56 3 ) B A PR F] [ SCXK
(5£)2012 -0001 ], SPF &/t BALB/c /MR, 8 J&
15,4 HOKRTE 20 ~25 ¢, RV T 455 B 2# Bl # B 5
s de [ SCXK (%) 2012 —0004 ], SPF 2% i
£ SD KEL,8 Jili%,4 H K 220 ~250 g, 14 A H [
B 2 A E W SEBE [ SCXK (1) 2014 -0013 ], %
WPHIEPE HARRE % R, 4 At 2 HKE 2.5 ~
3.0 kg, W A AL 5T BB CFRGE 0 [ SCXK ()
2013 —0004 |, i 21 VE Beagle K ,6 H#2,1 H,
R 6.0 kg, Mg H At 57 H B A BR 2 7] [ SCXK
(50)2011 = 0007 ], 30 e M EAE I %, 2 2 %1
H AT 3.0 ke, 1 H AU WMR AW TR 58 A
FRTTAEA [ SCXK (A1) 2015 -0011 ], iy
] B2 2 B} 2 B B 2 52 50 3l 9 0T 5% 0 [ SYXK (&%)
2010 - 0030 ] % S B, 4 B Hb B BALB/c /MR
J ST 2 SR K, FLAY S G L L2240 (40 mg/kg) JBR
PS5 I 2l KON 22 SR BB . # S SR s A Y 3R i
257 NIB I OEIE
1.2 {UEERIRF

Leica ASP300S %Y H. 75 24 21 Jlit 7K #l; Leica
EGI150H + C AU A b A AL, 48 TVS410 7Y
HERL Y A ML ; Leica Stainer XL 4 H sl A 4L,

Adipose tissues; Paraffin sections; Frozen sections

Leica CV5030 A4 [ 3l F#l;10% 48 /R S Ak
BB W TOK CBE  ZHIR JRARE AP Y el
W B b 5t g5 FDRS 4 4k 2% 5 A BR 2 7l 5 Anti-PPARYy
antibody , SIGMA-ALDRICH, %5 SAB4502262 ; Anti-
ITLN1 antibody, ABCAM, 5 abl 18232; HuEB
A A AR I, A2 &b, 5245 PV-9001 ;
TEH M TARWR, T2 40, 925 ZL1-9056
1.3 XWHZE
1.3.1 & U 0 A 230 AR AR 1) il 2%

JIR ST VL b HE 4 v b R, BRUBET S B, L e [
T 10% P HAE R bR i Wb B AR AR 29 i
i AL ZUARTG 50 A%, 3 20 A 55 AE LA B 1B i 4 41
0%, MR E RS, 5RO (O R R 2 ~3
mm) ,10% S VAR ZK B AR R E 12 h DL B,
ANBEZS LMK HLIEATIOK BB R, — i
T, ANRIFE 04 S 56 3 A HOA [RGB K 25 4, TR
— & 1 S5 B A PR A S i B A TRl B, A K
AR, BRI G REIR IR T A 9
B INE T , # i w BURE e K, DU JE K AS 52

UM ESE ) R, R, AR S ae v AR 4 v

Hiy SIS 7 A 2R A7 B oAb B b HE I K 2 1t R A
TRk R PR S AN SR 1 R
1.3.2 JEWHS A Y A K HE Ye

WK 5 B IR T 221, 2250 R A 0 6 JHE ML 6 2L i
s R AR HLE ) R (VTR R 4 pm)
TR A MRS TR A A s el a, 2830
HAHLE R,
1.3.3  JEWFAHSAIEY) A e rs dl b et

H Wi 2 G 2 A Yo 6 T 2 BR SR i A
ML (1) A ST R B Z= K (2) B R ; (3)
3% WEIKE A 15 min; (4) 1E #1055 TAER S
20 min; (5) 0 AR BB B 1Y — BT (PPAR-y
i BEBE R 1250 ITLN1 R BEE A 1:200) , UKAE 4°C i
BB (6) M _PridH 1, ZRIFE 10 min; (7)
M —PriAH 2, FIRMFF 10 min; (8)DAB .4 5t
TSR AFREE ; (9) TR TR Yy, B T WS A A
Yett; (10) BhEE T RE B K, — F 2R B W, Ao PR W)
Hh,
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F 1 BOHERTE BRI BOE B R
Tab.1 Comparison of the dehydration process before and after optimization
LR 1IN il B (] 15 B 7 Bl Duration
Step Reagents MR Before k)G After
1 4% W (10% formalin) 0120 0120
2 50% Z.F(50% alcohol) 0120 03.30
3 70% 2.1 (70% alcohol ) 01:20 03:30
4 80% Z.BL(80% alcohol) 01:20 0330
5 95% . 1(95% alcohol 1) 0120 03:30
6 95% £ 11(95% alcohol 11) 01:20 03:30
7 100% ZEE 1(100% alcohol 1) 01:.10 03.30
8 100% £ 11(100% alcohol T) 01:.10 03,30
9 2K I(xylol T) 01:00 01:00
10 T HIZE T ( xylol 1) 01.10 01:.10
11 It T( paraffin I) 0100 0100
12 W T1( paraffin 11) 0110 01:10
13 W TT1( paraffin 11) 0120 0120
TE - SO AT 7 o <5 B B CHGA I 8RB K AR ; Wk J P PP S A SE B B0 RO NR T S UBK R
Note. The dehydration process of other organs before optimization. The optimized process of this experiment.
A B
o
200 pm 200 um

(A BT (B) dok)R
1 Bedt e B IR I L 400 35 U0 HE 34 (8 HLAE (Bar =200 pm)

Note. ( A) Before optimization. ( B) After optimization.

Fig.1 Comparison of the hamster adipose tissue paraffin sections before and after optimization by Haematoxylin and Eosin staining

1.3.4  JRWHFALNKEY B i il &

WL RAE S, BUTR I 4 40 T [ 5 T I
5 10% PR R AR R e v, HLTE G AR R 2
JR W5 L AUARFRIY 50 £, I FHLD A 6 43 AT (kAR i 241
ZUETE, WK o H A A4 K, OCT 4
H R T VKA - 80°C =/0 30 min, B E KGRI A AL
FEURIREE R - 20°C , FESIRE R -30°C, VI R
K10 wm, VIR AT Z R R A4 [ s
PLY €, 2575 B DR A 75 HR i 51 56 25K 7 TR T B
45 81 GE 15 min , FRRA VKA — 20°CAR-AF,

HR

2.1 &EHRAER AR ER KRR Bt
FEILER
T LS DR R R A S5 4, i IR Py K, 0

2

Bi /5 HE

S AT R, WIE0 A IR HLAG =S T, R A s s R
] DU SR80, Ge o S5 U0 e AN e B K K A2 P ik
J&  NRWLH 2L BE 5 A W AR 4 M il A 7E — &2, V) R B
FRGE , BJo2s 0, 8 R ki Joe 4, e j5 bl R
SEHE EEREMT . (DL 1)
2.2 MiHEMBKEFEEMIIYEHARAE
YR R Rz A

PV 20 21 32 2 Py R o A4 1Y) R D7 240 M A i, R
AR ISP ) B 77 240 B 23 A 435 4 2H 2 40 1/
1 S P URTLY - s i N N 0 Wy g0 R N N
g ATK St JE R R FNEL, KR, e,
a0 Ao S NG 05 2 2 i) s ) s e 658 5] 17D 4
SERMY g 5 ) W YD JEOE I, T
SRE JCRLIR AR U A M 2 e e R, Je s i, (D
K 2)



82 o R PR 2R 2017 45 1 HEE 27 855 1 Chin J Comp Med, January 2017, Vol. 27. No. 1

2.3 ZYHEHNBKEFHENABIRERE  BUEIAZ P A KIL, PPARy 255 HMERIA
A1 5 Rz A ITLN1 2 HPEFRE, (WWE3)

2 IS B KRR R A B0 A s ) R xb e gl 2.4 BERRARKEMIFEER®EYIF HE 688
AR U W S 52 e . 240 S 50 R 2 A% AT 78273

B RE AL LE JE 7R : PPARy AT ITLN1 78 1E % 4 5 B W BULFA S K kR R h g e
) /B (Mouse) B (Rat) _ Ha(Rabbit)
',ar- ) : (i X - (
i . h? £ - o \
- 2 5 o i
' LA C
. T 100 pm ; ’ % L‘Q—L&ﬁ —_ I(}B_y.-ﬂ
HFi(Dog) #(Monkey) A (Human)
DL | ;‘1-"_.,' RN . D) =]
S Wt A I o o |
e e e \% O < I ,
TR X XS ST A R =
r;‘_:'_h FLA M ‘j_.? ,? : 8 {\ — AN
B Bs T4 )] \ = x |
opi s Syl O Ve

J L} - SN T ¥
glorporss ! e R alUIG PE-ety r 1005y

B2 KRB, R AR A AU A HE 4625 8 (Bar =100 pum)
Fig.2 The results of mouse, rat, rabbit, dog, monkey and human hamster adipose tissue

paraffin sections by Haematoxylin and Eosin staining

PPAR

iy 2 L «__l/  f 7 ) wnu.g

B3 PPARy A ITLN1 7£4: B Hb ERUIR I 41 206 3591 R mP A9 3R 34 (Bar = 100 pum)
Fig.3 The expressions of PPARy and ITLN1 in hamster epididymal fat paraffin sections

A =~ B & po 4
v /] b '\

4 [ \ . .<-

~ : \ o oy \ |

. N '
s \

O % q\ 4

. j ~
50 pm b, > 50 S0um '\, 50 um

e (A) G BUIR DT ZUE U A5 (B) 4 v b R I ZH 20K R V) J 5 (C) BALB/ e /NBRUIR B ZH 20K D)
B4 JEMHS KGR S5 A5Y R HE G200 e (Bar =50 pm)
Note. (A) Paraffin sections of hamster adipose tissue. ( B) Frozen sections of hamster adipose tissue. ( C) Frozen sections of BALB/¢ mice adipose tissue.

Fig.4 The comparison of frozen section and paraffin section by Haematoxylin and Eosin staining
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AP, S AW BLR  RATR Il & T
NEMTAHA R VK ZR YT o N 4B FIIE 4C H Al LUF
W) 4540 52 8% 20 B[R] 5T 35 T, 40 L P R, 5
VKRR AHEG A 85 U0 (T 4A ) B (0201 40 T e 4
il peett O il 1 R YN D vk = ol < a8 2 A |
TE AL FE IR T (E 4C) e 10% P4 /R Th Ak
AL AL 20 (] 4B) IR A o i — L 41
I ST A TR A

3 it

FEAH YA 1 — BER 18] 9, B i 4 209k Bl i) oA
g BE A A AR I AUER R, H A 1994 4E
RUEBL, B AT G B 412U A A P A 1
FHA T HERAM T i A4 i IA R, g 1 2 2t
VEAE . H 25 3G 00 B JHERE B B | 2l ok ok A £ 4k
Ko HABAR S 2055 , i W 21 4 45 2 e 1, X Ho o fig
MIATRML A LE TARA B 5748 . BIF9E 3R, A 105 40
() Aok R 1 448 i 1% 45 440 7R 21 e 2 Ak B J K52
w40 ) 45 AR A BE 2K AL T 51 & IR
JE B AT RAE , I 5 22 FBE g b B | i
S DR PR S I R BB LD ik
J o 2HL S A R A 5 1 L A Bl T A0 A 1
i, ESRATLR B 0 A9 3 FE , DT BELLE AT B AE | B PR 9
BRI R

JIE IV 2H 2R 32 28 oy oK £ A 4 09 1R U7 400 LA i, I
T S TR AR U AR 0 KR A AN M P T Y
2 /DI H 28 R T A B A A R B A SR B AR bR, R W
2 M PN R 0 G e Ty Tk E AL O e F e X
LIHNCY IR X PR T AT B KR A R
05 4 M L AN K ZE VKR YT A AR ME G e 4 41
—FEREURAE . AR GE D, FRATTRR T IR R RAR, X
NEMFLHZAA B thfl 7 A 4R T U A i, Rk
P28 B D AL E R Pk R ) B, S B R 5 58 10%
rh A 2R Sh bR [ S I G AR I 2H 2R, A SRR TR
IR R0 2K N 107 20 20 76 HP I 5 1 e Y v A0 DS
E, HSETE - 80°C VKA T ¥k 270 30 min, KUY A
PR VR 2] - 20°C  BE SR AR 2] - 30°C , 1)
Y PR A [ 72 15 min S5 - 20°C AR AE5
LIS AT BAE 10% rhPERR R Dbk 58 T
Rl U0 5 B A IR E 2 15 min J5HC - 20°C 447
#H.

T IR T ) 6 AT 25 AR 19 3k, mT 5 Bh
FAWD R, BARIE T 23 25, (R 40 I i) JE AT 2

A, HREAR & 09 OR A7 PR 4 25 Hb B ( Golden
Hamster ) X £ UEPE 09 i 1D JAH 1 Pt e A 85 Ry e, 2
— R R B AR SRR | el T B S AL AR
K BB 8%, PRUHASAIE 5 v F AT 28 H <6 B
SR P BT S R 7 VR A 2 6 1) B A 25 1 i s 2H 41
EARZ IR Y, H R R K R A B D
AR T2 e, ASBIEFE I i 525, AR F
A HLUB KA ] & 1 56 B 1 i D 21 21
iRl

FUR R A7/ R R L NV peroxisome
proliferator activatedreceptor-y, PPAR+y) H- 4 fi5 i 41
BURR S, J2 O S A I8 W 20 i A4 7 A A oAk B
W — B SRR T B R 1 (
intelectin 1, TTLNT ) & o JI5 5 /s 241 255 S R R IK Y

ET A 1 RAERFSE o, FATTEE I PPARYy
A TTLNT P4~ 5 D9 7 4 o e U 17 L 4 b iy 3Rk
RIS UEFR AT WA S5 A X S e 2 A G . T0 52 )

il NE T A A R B E R LA JLA : (1)
[E 7 & [ — 5 BV , 3 2 ) 45 AT o] B0 R 46
FRHE — 20 IR T HAVE A B 2 g, A Bl
WRIAGE I, T WAR TN i 105 20 2V B ARG 50
i, H 20 A w4 LA B 1k 105 2H 2B TR AR R T
M EA A (2) BB - ik i 07 20 3 B J3
DIESEAS AL ESES iR 3 g il = Rl [ B Zip s
FRERR T B R 2 ~ 3 mm BRI, HUR K/
WIRFRER . (3) K : B 7 2 BlRs L — W R
fifp ARSI FRATT AR TR B RS A B KRR R
HATETCIK LA 8 v i ) 3 K, ZH 2R G
NG F

PIR il R 7 s e 4% s R B n L (1)
S, 2 B R I e e AR, BB MUK R U A
AR BT E AR E , SR ER U VKR A 3
A E A ) P A I £ e 40 S8R B LG UK R D) R
—LE(2) BESE B, A D0 Rk 2H 2 40 L Y 5 A
HERR . VKR R ] B8 2 PR g oK A TR R A O 20
LML L5 . (3) RAIRAE , A U0 Fr ml
BT HA e S 25 IR R R4, KR il &
X2 2 Fr HL ] LA R Rk A B A R 96 )
S/
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SERE  — b, B S AR S R IO R 5 VKR D)
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54T & & CODEHOP PCR K3 77 1214
ST 5128 0
o EEE  EE R, WA IR R AR

(1. FEE 2y G E BT B SE B0 S e IR ST T, dE AT 1000505 2. F [ BE 2 RbaF Bt /b BT B 2 2 B 2 2
He W 2R 5T e R AR B s PG B2 650118)

(] BM @7 BRI CODEHOP PCR AN J5 i | by S 56 sl 4 4 I 0K 3 241 B 19 4 il 42 ik =
%, Fii& )W CODEHOP 7E£R 77 351 9 3 T ., L%} Genbank 7 13 ¥k ELHT AT B A9 RNA R A 0 B W3
(rpoB) BRERFAN AT 14, X8 SZ CODEHOP PCR J73%E ] 21 #%3 % WAk HEAT B St AR DEMY | 310
ATy b o B AT A, 5 8R T1514) PastF6/PastRS ™ WaARE ARG H A9 - Bl 200 bp 24, fE
B X 4352 1R L T TR R 2 B2 A S50 2 ) P G R P, BURRE S 0.2 pg/pL ~ 2 pe/pL, FEAZ IR 609 D%
6501y v R T AR RS T E ST T T B RN 19, 1% o FE G R Fr B2 R B60IE , MEH 0 100% , 4511
JTEEST W B R A R S R UER M, T T B R i e B AR A PR A

[E8BR]  EPEF o G P A R F 4 B AT IR 5149 ; PCR A ; 256 34

[FEHZES] R332 [CEktRIREE] A [ XEHS]1671-7856(2017) 01-0085-06

doi; 10.3969. j. issn. 1671 —7856. 2017. 01. 017

Establishment and application of CODEHOP PCR assay for detection
of Pasteurella spp. in laboratory animals

XING Jin', FENG Yu-fang' , YUE Bing-fei' , HE Zheng-ming' * | SUN Xiao-mei’, DAI Jie-jie®
(1. National Institute of Food and Drug Control, Institute of Laboratory Animal Resources, Beijing 100050, China;
2. Center of Tree Shrews Germplasm Resources, Institute of Medical Biology, CAMS and PUMC , Kunming 650118, China)

[ Abstract] Objective We established a rapid detection method of Pasteurella spp. and provided a reference for
microbiological quality control of laboratory animal. Methods  According to the B subunit of bacterial RNA polymerase
(rpoB) protein multiple alignments of 13 different Pasteurella spp. published in NCBI. The degenerate primers were
designed by CODEHOP designer online. CODEHOP PCR method was applied to detecting Pasteurella spp. after the
specificity and sensitivity of the method had been evaluated by 21 reference strains. Results Standard strain amplified
fragment were about 200 bp by degenerate primers PastF6/PastRS. The primers are able to distinguish between Pasteurella
spp. and the other pathognic organisms of laboratory animal respiratory tracts. Sensitivity of this method were 0. 2 pg/uL ~
2 pg/uL to different Pasteurella. The Pasteurella positive rate was 19.1% in 609 animal’ s respiratory samples. The
accuracy of positive results was 100% through verifying by sequenced and blast. Conclusions The established method has
good specificity and sensitivity. It can be used to detect Pasteurella spp. in animal samples.

[ Key words] Pasteurella spp. ; CODEHOP; PCR detection; Laboratory animals
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M A 1 S ( Pasteurella spp. )%#ﬁié K
BAPE , ABUIRR A1z 3 T 25 9 A9 S A T8 BRI
Y R AFAE T B ) WP I TERS SIS 5 J31) 2 A G 147 28
SEG BN O R A, A SR TR PR 3 B R AR
FHIE | O 43 B Mk hy 4 A BBOIR 1T, LA I8 il 2 347 7
FFRE AN 22 2% LU PR T 5l o DL, Ry S 36 sh W R
I E bR SPY 9 sh s HERR i SRR > L ek
LRI, LLRE IR 2R G0 RO T2, AR LA R e 7
PLAANR) AT 5 | S 2% A R AE , i 58 | B2 R IR R (45
g FUIR e DR R AED S S AR RE R R
SCIEHA SRUE SRR AT TR AR S R R B 2 i R
YeRER , X6F Bh 4 S 503 AN T 2R

53 AR ME RS F, BB SR S R A &
(FELASA) fY 6 I A v v 2 A6 DU 12 387 72 7o B
(Pasteurellaceae) " HY T A T bk . 75 D M =R,
b OV AT B Jm A1, AT TR (Actinobacillus ) W&
AT & Haemophilus ) | ST JE ( Mannheimia)
S5 TR 1 TR R TR S50 sh ) vh s L B DL, HOE 25
BEDNA PP HUARBLRE &, A By X 0, AR 3 [ A S 56
SRR Mt BOR S 30  HE R B A B PR R
BRARTE AN L S2, TR 0 1 51 DA IR 52 o R | JR e % f

=1

e 10 T S0 AT B A T, ST A R T G
%o AW BRI PO RIF 28 5 AL TR
51 ¥ ( consensus degenerate hybrid oligonucleotide
primers, CODEHOP) PCR 77 11670 | gt 7 41 % [ 7 2
i s A PR A I 572

1 #R7TE

1.1 SEIg#rst
1.1.1 FEk

AR 21 RS E R AR AR KR S
TR 2E T 056 bR o A 9 S O R oL (ATCC)
M52 Hh TR B R R AR 16 Bk, 5 bk U fE AT
WKL),
1.1.2  SCE s A A

AINERL R BRI B i BRI T A o B 2015 4F
Je i SR, v RV WG T AR R H S B AE K
KRV B, B #TILAS S5 50 3l ) o0 [ SCXK (#7) 2014
- 0034 ] FlE #REE B K 2% [ SCXK (52) 2015 - 0009 |
PRAL AR R I IR R SR 1R B R PY SI A R A
FER RS 7 A A, BR v B 2 R B R 2 A )
“EFSE AT [ SCXK () K2013 - 0001 |,

SR

Tab.1 Reference strains in this study

SH Rtk

Reference Strains

Bk

Number

g Jili L W S AT 8 Pasteurella pneumotropica biotype Heyl
W& Jili L W S AT 5 Pasteurella pneumotrapica biotype Jawetz
Z A EITEFF I Pasteurella multocida

FEA L IERT IR Pasteurella aerogenes
KB U ITEAT R Pasteurella dagmatis

W EFFE Avibacterium gallinarum
TR AT 14 Actinobacillus ureae

BIXS & B Avibacterium paragallinarum

& ¥ Avibacterium avium

TR I 2 VR AT B Mannheimia haemolytica

W MLVE AT Haemophilus haemolyticus
LEIE I FT T8 Haemophilus influenzae

B BRI AT 8 Haemophilus parainfluenzae
HE 58 WG IMFT B8 Haemophilus ducreyi

TR 2 i L B W 5 Mannheimia granulomatis
IINERERFTBA Actinobacillus muris

R EMIREFT B Bordetella bronchiseptica

Jili RAEBR PR Streptococcus pneumoniae

LIV MRS ER TR Streptococeus pyogenes
FRESIRFT TR Corynebacterium Kutscheri

Jiti 98 SZJE AR Mycoplasma pneumoniae

ATCC 12555
ATCC 35149
ATCC 43137
ATCC 27883
ATCC 43325
ATCC 13361
ATCC 25976
ATCC 29545
ATCC 29546
ATCC 33369
ATCC 33390
ATCC 33391
ATCC 33392
ATCC 33940
ATCC 49244
ATCC 49577
ATCC 19395
CMCC 36001
CMCC 32210
CMCC 65013
ATCC 15531

TE: (ATCC) 2 AR HEY) AR L 5 (CMCC) H [ B 2 20 B AR B P
Note. (ATCC) American Type Culture Collection. (CMCC) National Center for Medical Culture Collection.
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1.2 FERFENSE

HHE LI ZERE (OXI0D) 5 JC P AT 4 1fi. (b
SRR AEYIHRA BR A ] ) 5 GC 3R (BD) il & 52
JEAR 7 (AL = 25RHE T R A FRZA 7)) s DNA $2 1L
B & (Qiagen ) ; PCR i 7] ( TAKARA) ; , TR H
(TAKARA)

TEVR IS4 (52 Thermo 1GS180) ; ¥ % .01
(£ Thermo X1R) ; il i & 70 Ot 6 BE it (18 H
NanoPhotometer) ; PCR 1% ( 3¢ [F ABI veriti96 ) ; Hi, ik
(LA SR Powerpac HC) ; SRAMNEERS A% R 40 (55
Kodak GI.212pro) ,,

1.3 SLWHE
13,1 W5 DNA J2I

UL ST AT T B oA 22 B e b R4S LT 1T
BEFIIL, 2 36°C K537 24 b MR AT IR T GC &
FrI 36 C TR ARG I7 48 h il R S JFAA B b it %
SCIFAR R B 37 3 36°C IRA RS 7% 5 ;s R4 &
VAR I 2% RIRR I 2R N 4] DNA, A7 5 -20C
#H.

1.3.2 5IYRBat 546K
4% 13 #k Genbank "ARAGAY LT TEFT & mpoB 245
J¥ 51 (% 2) i@ i CODEHOP 7k 51 ¥ it TH
(http .//blocks. fhere. org/ codehop. html ) M &3 7f:
1. CIRTERIE mpoB & ELIR T A 450 fa , 0
HT ZARSE R X, I e S 43 KR O EE 5
Y, & % 0ok B OWR 5] W PastF6: 57-
GGTGAACGGCCAGGTGacngargarat-3° Fl F i 51 4
PastR5: 5 *-CTGGGTGGACACGTCCatrtartgdat-3 * ( [

P AE T A TR (i) et A BR A /&

[} G £ PRGN EEIE LAIE

W ). v _\.I i Q v

FolPastFo: G GTG AAC GGC CAG GTG ll B r ga r at

Rt (Ll DV F.OOW VM
e

Il Y M 5] v s ] (8]
t '|Illl(!( CAC AGG TGG GTC

0 B A )
Nl PPastRS (3°-57 ) [

a d
i
T

1 P-3EfITF514 PastF6 Fl PastRS

Fig.1 CODEHOP primer pair PastF6 and PastRS

Fz2 13 BREWTEFFE ropB EEMRIFAIE S

Tab.2 rpoB amino acid sequence information of 13 Pasteurella spp.

P Genbank & %5

Strains Genbank sequence No.
P. pneumotropica AAR19033. 1
P. multocida subsp. gallicida AAR19034. 1
P. multocida subsp. Septica AAQ83545. 1
P. aerogenes AAQ83551. 1
P. bettyae AAQ83553. 1
P. caballi AAQB3547. 1
P. canis AAQB3549. 1
P. dagmatis AAR19030. 1
P. langaaensis AARI19031. 1
P. mairii AAQ19032. 1
P. oralis ADQ26769. 1
P. stomatis AAR19035. 1
P. testudinis AAR19036. 1

1.3.3 PCR {&RZR K &M

PCR K&} 20 pL:10 x PCR Buffer( & Mg’ * )2
wL, ANTP(10 pM) 1.6 wL,1 U f{) Tag HS DNA B4
(5 U/uL) , PastF6/R5 (10 uM) 4% 0.5 pL, Bk
DNA 1 pL, KK 14.2 uL, RN &SI i
SE:94%C 3 min;94C 30 ,55°C 30 5,72%C 45 5,3k 35
AMEIR ; B I 72°C TEAH 7 min, PEIZE 1. 5% B b
TE0.5% TBE 1 120 V HLIK 40 min, J4 FHPE A B
AT A TR (i) e A BRA FIT
1.3.4  FeSPER

X5 AR LA AR AT A 16 AR B TR T Rk 3 R 4]
DNA HEAT™ 48 4600l O 78 B A 8 3 /Y A B
A R SRS BT R Blast LEXTERIE
1.3.5 e

PEHLS BRI A AR R 9 DNA 4% R 1R 52 34 ) 3%
% 20 ng/pL, ZH il 10 5 RS RE R 100,387 A4~
Wi BEHE (20 ng/pL ~20 fo/pL) , X7 PCR J5 B:3E4T
ORI
1.3.6 Ik AR

JH DNA $2 HaG0) £ 52 B B A & 1Y DNA | 3

T PCR ¥4, &R PCR BHYE = #4700 7 F1 Blast

ttx#,zﬁﬁ,n%%/ﬁfﬁ PE o [R5 A R A i 2R A7
TR AT BIRGAE M 5 R AT A, W R BURE A A
o B 2Rk 2 G AU S P R I 2 B R A 2 R O
JIT AR 0 o Jg W U b0 64T [ SYXK () K2013 -
0001 ] , HoAth 52 55 2l Py A 78 v [ £ o 24 A o
FEBEIEAT[ SYXK(5)2011 0008 ] ,

2 H#R

2.1 AEHEBEIEERUEER
RIS 1 P BEXTLH A 45 5, PastF6/R5 5%t g
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

200 bp— —— —— — —

LTI

¥:(1,23)100 bp DNA Marker; (2) Mgl ELHTHEAT 7 ATCC12555 ; (3 ) Mg it CLHTAEAT I ATCC35149 ; (4) 28 LU BT B ATCC43137;(5) 7™
LA ATCC27883 5 (6) A B b L T FFF B ATCC43325; (7) X & AT ATCC13361; (8) WRALLEAT B ATCC25976;5 (9) fl A4 & AT
ATCC29545 5 (10) & FF I ATCC29546 5 (11) V¥ I £ 5 W 1 ATCC33369 5 (12) V4 LW IfFF 4] ATCC33390; (13) WLk AT B ATCC33391
(14) R FEEIE MU ATCC33392 5 (15) #1355 7 W8 MLAT B ATCC33940; (16) [ ZE b 2 M IE B ATCC49244 5 (17) /NEUZR FF B ATCC49577 5
(18) A HURFFT A ATCC19395 5 (19) ili EEERH CMCC36001 5 (20) Z %5 i MAEERE CMCC322105 (21) BUBRIRFTH CMCC65013 5 (22)
fili & 7 JELA ATCC15531
2 P-#E51%) PastF6/RS 57 MR 45 R
Note. (1.,23)100 bp DNA Marker. (2) P. neumotropica ATCC12555. (3) P. pneumotropica ATCC35149. (4 ) P. multocida ATCC43137. (5)P.
aerogenes ATCC27883. (6) P. dagmatis ATCC43325. (7) A. gallinarum ATCC13361. (8) A. ureae ATCC25976. (9) A. paragallinarum
ATCC29545. (10) P. avium ATCC29546. (11) M. haemolytica ATCC33369. (12) H. haemolyticus ATCC33390. (13) H. influenza ATCC33391.
(14) H. parainfluenzae ATCC33392. (15) H. ducreyi . (16) M. granulomatis ATCC49244. (17) A. muris ATCC49577. (18) B. bronchiseptica
ATCC19395. (19) S. pneumoniae CMCC36001. (20) S. hemolytis-B CMCC32210. A. faecalis ATCC8750, S. pullorum CMCC50047, P. mirabilis
DJ150030, B. cereus CMCC63301. (21) C. Kutschert CMCC65013. (22) M. pneumoniae ATCC15531.
Fig.2 Specific result of primers PastF6/R5 amplified reference strains

R3 CUGTPEAT B T B FEAS &S

Tab.3 Blast results of the positive fragment

Tl R FFERTE (bp) R P C%)
Standard stains Fragment length Accession Ident
g U A Ll
E.Hﬂimliﬂ H:%_l Jawetz 199 AB461843. 1 o8
P. neumotropica biotype Jawetz
[ T B #
EﬂﬂiE%’H. HEI Heyl 198 GU809196. 1 99
P. neumotropica biotype Heyl
” T
B AU B 201 CPO08918. 1 97
P. multocida
oy ’FL‘E‘ i
P T AT T 199 AY314040. 1 96
P. aerogenes
AR A
AF T LR 1 200 AY362966. 1 96
P. dagmatis
o e
X%%ﬂ‘ﬁ 198 JN592558. 1 96
A. gallinarum
%%ﬁm 202 AY362965. 1 96
P. avium

ARG 1 5 Bk LI EAT B AR v TR AR . T
HIgP 1 H B —) 200 bp 24 HAY S (K 2),

AT LA 600 X S Yy WaE AR o, 3L A 116
77 F R B, LA AT s PR3O 19% , 73 5

H i R Bt 40 7 A1 Blast b X (http://blast. ncbi.
nlm. nih. gov/Blast. cgi) , &5 RAARF (£ 3)
2.2 BRMLER

514 PastF6/RS 73 5473 5 ¥k LI 84T 3 =
PR DNA S [R] B A 00 U 45 518 A [] (&
3) o A g s L ST AT T A S AT T A A
MBRAT 5 0.2 pg/wl; £ 3% FLUT AT B Ak R 2 [
ST B R B 2 pg/ L.
2.3 N

Bk M E 77 3 A7 A T T FEAT B BH M RO
12.6% (F 4) . HGIT P SPSS19. 0 X 25 54 i
T NeNemar K56, P < 0.001, Biff ik R 8%, —
SR Kappa fI =0.725, 45 5 W8 — 80, R
49 58 1 B Fr B (P 4) R4 T P AR 91 L, 445 2R
Hh 22 2% LT P AT TR IR e Ay 3258, W i LT AT 1
TP L T AT o A 7 I A TR A5y 1758,
Pl AT ST B ) T AR R 23758, B 25 Y REAR A
IR AR R RSN, BHPEZS RAUER R 100% .
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1 2 3 4 5 6 7 8 9 ] 2 3 4 5 6 7 & 9
— ——
200 bp —= - 200 bp — A
=0 = b
1 2 3 4 5 6 7 8 9 | 2 3 4 5 6 7 8 9
- =
200 bp i 200 bp— ol
— ¢ d
1 2 3 4 5 6 7 8 9
200 bp — T
e

1 (a) Bk ATCCI2555; (b) Hikk ATCC27883 ;5 (¢) Witk ATCC25149; (d) Hitk ATCC43137;
(e) Mk ATCC43325;(1)100bp DNA Marker; (2 ~8 ) B4Rk B2 535124 20 ng/wL ~20 fg/pl; (9) 75 HAT B,

B3 514 PastF6/RS MURMERG I 45

Note. (a) Strain ATCC12555. (b) Strain ATCC27883. (¢) Strain ATCC25149. (d) Strain ATCC43137.
(e) Strain ATCC43325. (1)100bp DNA Marker. (2 ~8) Template concentration of 20 ng/pL ~20 fg/uL respectively. (9 ) Blank control.
Fig.3 Sensibility results of primers PastF6/RS amplified Pasteurella spp.

200 bp —

< 0 =

200 bp ———
M

200 bp —= e

1 2 3 4 56 7 & 910 MI11 1213 14 1516 17 18 19 20
————— p— =—- S W —
21 22 23 24 25 26 27 28 29 30 M 31 3233 34 35 36 37 38 39 40

=
|

41 42 4344 45 46 47 48 49 50 5152 53 54 55 56 57 58 59 60 61 62

(M) 100bp DNA Marker; (1 ~60 ) BRI TEFEAS 5 (61) 2275 ELIUTHEAT 547 BH 44 X B 5 (62) 48 AN R,

4 BRI TE A i S0 PR RS DM 45

Note. (M)100bp DNA Marker. (1 ~60) Tree shrew respiratory tract samples. (61 ) P. multocida positive control. (62 ) Blank control.

Fig.4 The results of Tree shrews Pasteurella test

&4 CODEHOP PCR J5Au il 6 iS55 sh 0 IR A it Y 45
Tab.4 Results of six kinds of animals respiratory samples by CODEHOP PCR detection methods

FR
SR Level Bt
Species W3 B JCHEE S A Total
cv CL SPF
/B Mice / 9/100(7/100) 5/150(3/150) 14/250(10/250)
K Rats / 2/60(0/60) 0/50(0/50) 2/110(0/110)
KRR Guinea pigs 0/80(0/80) 0/15(0/15) 0/10(0/10) 0/105(0/105)
M B Hamster / 0/20(0/20) / 0/20(0/20)
V5B Mongolian gerbil 42/64(37/64) / / 42/64(37/64)
B Tree shrew 58/60(30/60) / / 58/60(30/60) ]

TE AT T R B R RE R

Note. The content in round brackets is the positive rate of culture method.
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AHFFEFIH CODEHOP Jrik et 1 T HEAT 7
JR YT IF 514, 78 T TR RN RE A2 HERR 46 I o3
IR TR R A AR, TR AT RS AT e
I 1 FF P SGE ik 16StRNA ARMEHEFT X 43, HR 4f
W HTIHGE , poB 5 I BEBE L] 16STRNA A HEX )
B A B R R, PR TR AR RNA SR A 1Y
B W (rpoB) YE N T HAREEE , Fr s iY PCR J5
2 5 ARGy B B IR R AR R, B B O R
WRGRE S A BHE R 12. 6% $55 3 19. 1% , ARl Fh
SRR T AR B e H Ry R Bt i
AP 3 HE X, BE A DRk 1% 2R IBCH A 18 A A2 A
PR R JE EAT AR A S BA B s ARG AT S

FIRA T BB S LA 1 X 70 H L2 S0 P o
AIBRR, (B 5 & A T 8 W R A RS SR, 5
Christensen 55" fIf #2186 MO 25 - — B, (AR IR RS
A EAF TFWF (2004 4E55 ) HORE B B ELITT A AT
T R O 22 o8 EL 0T PO 1 L KR B L S DA T L R
LS ST 0 s L M A o, B 2R TR R R 2
J& T EITEFT S (HAE R G B v )E TR Y
GRS AR 4 3R DR R R 6 TR 5 ik — 2B E 5
TERWEHRAE, XS OIS 3 P. gallinarum
ORGSO 3 P. avium 55 4 ¥R EHT AT T 4
%,ﬁﬂﬂ@?%ﬁ%}% (Avibacterium spp. ) , FE 4
hA. gallinarum M ETH A avium'™ . HiF4k
LS ST AT 121 8 5 8 AT AT T A 1 2 1) A e e 1 22 5
Fr Bedlyids ik — e

S 30k

(1] Ik, WEIF, EFRE S LR IX 5256 3 ) b g il 1 0 1
R RSP ]]. PEREZERE, 2014,24(6) :54 -

(9]

[10]

(1]

57.

GB/T 14922.2 - 2010, 5 % 3 ¥ 1o 2 9 24 45 9% I s
[S]. 2011.
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Ly

SeamcaaaendS

PN BEE *Z*EE‘ZE&E**YE
AR B2~ b B 5 0

FxiE, e X85 B
(s RSB Bt 0 L SRS R SEBT, I 100021)

(FZE] AR M TYRE A 0 8E 5 B0 X 2000 g 2 DR RO s e (K 98 48 AT 51| 2 ) — R 91 S5 o Pk
PRI IIGERR . ST AR i A PR SR AT IS T R M R HE R (ER I RS AL RIT 5 f4 e R OB A BT
g 25 BN AR T A B, N R S R S AT AR Y ( patient-derived xenograft model,PDX B ) 248 B K %
N B B e ZH 2 UR AR ) e b /N B L /N BB AR B RS AR KA — Fh S R RS AR L, SRR B T AR
g (g BE T S B (2L BV ST 2R L R, A i R T 25280 M A B 5 DA LA B A b i W 1)
PR T AR GEIR . PDX BLEISS Gl RACHE | & R 20 335 LA B 245 808008 T LR 25 s Sk, i JH 1 Jie e £
FHARAIETT BRI IRIATT %, AR SO PDX AR OT 3 R AEATE7 34 , (045 JLAE Ihygg #0770k b i e A L Bk ik
PES JRBRAE LA AR o eI 2 o B B IS

[RE&im]  AUEVEMIE 7R EEAR ; PDX BERY  MEALIRYT s K HERR 7

(FESES] R332 [X#FIAE] A [XEHS]1671-7856(2017) 01-0091-08

doi: 10.3969. j. issn. 1671 —7856.2017.01. 018

Research progress of patient-derived xenografts in precision cancer medicine

LI Ke-juan, HUANG Hao, GAO Ran”
(Institute of laboratory animal sciences, CAMS & PUMC, Beijing 100021, China)

[ Abstract] Cancer is a group of heterogeneous disease caused by diverse genomic alterations in oncogenes and
tumor suppressor genes. Despite recent advances in high-throughput sequencing technologies and development of targeted
therapies, novel cancer drug development is limited due to the high attrition rate from clinical studies. Patient-derived
xenografts (PDX) models are generated by implanting sectioned patient tumor fragments into immunodeficient mice. PDX
models retain many of the key characteristics of patients’ tumors including histology, genomic signature, cellular
heterogeneity, and drug responsiveness. These models cannot only serve as a platform for co-clinical trials by enabling the
integration of clinical data, genomic profiles, and drug responsiveness data to determine precisely targeted therapies, but
also be applied to the development of biomarkers for drug responsiveness and personalized drug selection. This review
summarizes our current knowledge of this field, including methodologic aspects, applications in drug development,
challenges and limitations, and utilization for precision cancer medicine.

[ Key words] Patient-derived xenografts; PDX models; Individual treatment; Precision medicine
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S5 AE S T 2 R B0 DR 2R 00 D A TR Bl
) 35 oo 40 ) 51 -, fofF 200 M 2 A= 5 A O TG PR 1
B, L5 P 35 DR A5 53 % A O A — S 35 TR A 958 05
AGERR ) e e T AR 1 e O R 44 B
T ZRMEAE (1) 58 A48 1 R IE AR AL T — AN 4 1A e
R ESE? O bAh, g 35 PR 41 4 #r the 3% I i
B R — S T A B 3R PR SR A K
S DA i 2 2 3 45 SR — S0 ) 28 R 1) 9 i
WAFHESE TR 3K 5 3 A7 78 19 5 502 n] DL A
FIRREE I fif R Sl A [] — Tl i i 2 A8 1 S 8 o) B
PR E IR YT R BU R R A7 3L, B 3% 9 41
FPEAR UL A5 B 5 KB B 28 SUR A, 8
R 2EME & 5 YT R R W R e, 55 IR 2 BT
2011 A R RS M B 22 A 22,2015 4R SE [ 4
B I A AR o SO R RS HE B 2R A
FEEEE 22T LG 40— BE 22 AR, SR 241
AR [ e 2o R B R AL AT, B R A SR /N
A AN A B8 B 114 RS 0 40 2ok S B A AR ARG T
BIT,

KR AR AL HT B 552 T 2R R 4 5%
LR, [l At & BT 1R 22 0 A B R ) R T A, B
A R 22 1 PR 245 400 3l S MR 4 33 6 Yk 7 ) 400 i) 37 o5,
M, Hoh 56 f 58 2 (imatinib ) |, 1% 25938
1S BCR-ABLL filt & 25 F1IA Y718 PR 20 B i
7 M ZFR BT (transtuzumab ) J2 38 33 # [7] HER2
WP FLIRE S B R AR R (gifitinib ) FIE %
JE (erlotinib ) 21 i #15] EGFR 28283677 Ml ; 70
I JE (crizotinib ) W28 1§ [7] EMIA-ALK @il 2
FAIT IR bR TR st 2 ) e AL B IR, $E 1)
TBIT AP & S A 1 T AT AR 5 A A Ak i g
(53 43 BRY I ) 2 19 AR AR IR 9T O S B A
) R AL 48 AR 3R YT R 45 A B A
FELT- A 288 (1 B R R T

PR 259 0 BB 2 J PR I AR 6 1 v 2
e A2 B 29, B ETHT R 24 4 I R IR 6
DMK T 15% , & Xt 52 (A8 (4 B oy S 0 T fiK0
UG RR YT B BRI ) B A S PR g A i
R AH 24 22 A% i i 08 o L 0 ) 25 R 1, X
JE DR AE —ANREE 1 g v SE DR A i AR 1
ST ZF R R G 14 T g ik R i e S DR kA ek
AR I 0T PR 0 e AU ) A 2k . kA, iR
AR B — A 5 A0 B A £ A A, b G 45 e 20
JH, BCET AR 40 AL, 10055 PN B 20 M DA R B BE AT L, &

R F ) — S 1) e 6 200 i 7 B DR A A S 2 b 3y
AR Z AL FRAE , 3X SO R AT LA S 6 1 5
Tk, B, 72 2B B0, 25097 R O A fE
i Ao 7 R 4 i PR 2 0 AP R A 4 T A TS PPA

AT TR B SRy R X e e ) A R 2H el s
P2 0 A1) 36 U0 3R S ks o SE 4 T A 23 A
VLK 17 R0 DG 19 07 ¥ o IR R B e
Bl (patient derived xenograft model, PDX 5 %) J& 45§
R Ios N BB G e e 20 2R A B S i B/ B L K
SEAN R AL PR AE K —Fh A R A Y X
AR A Ik DR 1S 24 250 s e e DAk 4 it 1 A S8y At
R AT PDX A5 BB 5 3 e L K A K v i
AR R T T 2RIR

1 NEMEHEER (PDX #&E)

TEGE A AR P 24 S50 X v 2 K BRI BN T 20
MIAEIARSM I , 28 i AR AR5 % | E Ao A Ak, 4K
Je RS AE 2 /I B P g 7 i A TR | 3o A A TR (1 i T
FERIRIEZE HP S B A 228 (B S
RUFFAE— & BB | PR Ry 3% B2 A4 AR 1% v 83 4 A ik
N TANASE SR ML PR EE, 208 1 Mo S vk A otk
ANREEE W 5 07 S5 AR e 96 B 17 50 . PDXC AR AR 2 — e
BRI N0 T i kg 4 i g 4 25 Ao R A 8
S Z 0 KT BCE ) 45 SRS A B e s
B /N B AR /N R A L A PR B AR K 1 — F Bl A
R R B S T D B AR R R e
L LA E | 38015 2 R AE DL S i o Sk | TR) st
QUKD SEA L S €7 I e R i 1P B~ 5 i)
E AN A LA B B SR B IR 1 PDX B JE: H i
SR 1 e 2 3T e PRAVE 9 114 A O JM g A AR S AL
e A S P A ASE AR X8 ok e ek PR RIS PEAG IR 9T A
Je B B AL S, A O R R SRR
igite TN

PDX A fy 37 7 VAR B i AP BT AR i i 41
LI KA ZUE 3 iz R B A Ak 31 G BB
AINEREF b AN e A 2] ot AR B R S Y
NN £ I AN R = S 0] e R )
~4 mm KAEE P8R I FB Al 2008 10/ B S E ik
B, T 8T PDX AT (14 /) FRURR 418 f 92 e s
LRI A% BALB/ ¢ Nude, SCID,NOD SCID,NSG
/NEREA K NOG /R, o NSG /N (NOG /R
AMEBRZ T 41 B 4 NK 24006, i HL 20 i K1
B AL RE S X AR A0 i A Al 2 LT A HE
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R RN, F2 A EE BRI 04 G 8 Bl o e s L i
A N IR AN s 2 RS A R T2 /NER

— Bk ik, PDX A% HE IR (1) AR 5 [E) 7E 2 ~ 4 A
JUV HE 25 W R A T S 08 v B ARG /DN B 7
B AR 1S PDX @R G ol 3R (LA 3k
30T LIALAR B PDX I R Ar o) 78 23%~ 75% 2.
[ SR R R A G (R 1) . IR, 45
i (64 ~ 89% ) 5 JBE iR (62% ) HA B A AR
K AHZ LI (13%~27% ) B 32 5% 18100
BLAR , s br AR i) % 1 R 2 DA I A f A B 6 S A 1Y
B A 5 K S AR R A A R A 1 e
AR LI SR A 0 RO A ) B AR
AR —EERWE R, KT A R AR
B Z5 5 AR A 1 I S A A AR A O
Iz Al RS R AR X A, 290 40%~ 60% P
FERE T SRR RS AR A TR v JFL s — M SRy BR T B R A

AR IR B B Y O B, Bl TR
MR e, B R AR IR F] 95% LA 1
E R R At B Y R R, G 45 ' e
SRR ME X SZ /N B B 5 3 K B 5 3 30U
Yulle 5 B AR RS A 7 5 AH L, SR RS AR B
AT PR B B, i HL R A A 5 0 i 5 A% O 1 DR AT
FOAEAR AL S5 Jg FEAR 2 (HJ2: S B A X B A
AR E R A v, A A PR M R BEL R T
ERH . AN B R ) RIS g i E 5 M E A e
A AEFLI I T, 25 Mk BRORD o E B ASORL AT LR
IR 2. 6% 15 B 21. 49% 2 i 78 1 51 R
1,45 NOD SCID i BRURb 7o 52 AL 28 A L ) 2 48
F38.9% ' HIL, Blog AR BoR R R B
H 77 3 DA B 3R I 70 700 A5 2 5 i) e R S o B A
DPREEHEK

R 1 PDX B R A RS
Tab.1 Summary of engraftment rates of PDX tumors

i e NEEES FOAE LA TSR E (% ) 27 SCHk
Tumor type Mice strain Implantation site Engraftment rate References
Nude AN 13 [27]
FLIRIE NOD SCID FLIR NG 74 27 [30]
Breast cancer SCID Beige, NSG FLARAR s 19~21 [26]
NOD SCID NIRHEZLUBG 2 13 [34]
) NOD SCID AN 87 [36]
e 7R
Nude BT 64 [31]
Colorectal cancer .
Nude AL 89 [37]
Sk AR I (IR AR ) NSG Fay 85 [38]
Head and neck cancer
(Squamous cell carcinoma) Nude BF 54 [39]
b 5] JB
Tl 1240 97 o
Medulloblastoma Rag2 SCID S 52 [40]
NOD SCID KT 25 [41]
2 B Py
A A AL SCID - 45 [42]
Non-small cell lung cancer
NOD SCID RN 90 [43]
i g Nude KT 61 [44]
(PRI Nude i 62 [45]
Pancreatic cancer ICR SCID KT 67 [32]
(Ductal adenocarcinoma) NOD SCID 55 90 [46]
2 A i b Pr7)
WHRR O NOD SCID KT 28 [47]
Uveal melanoma
EE A 85 2% By
ARBZRE NOD SCID BT 36.8 (48]
Gastroesophageal junction carcinoma
i 5 "
g,' R SCID RN >95 [22]
Ovarlan cancer
_ il SCID JEAL 100 [49]
Liver cancer
HIS B .
HTSU A NOD SCID B g >95 [23]

Prostate cancer
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RERIITFER YT, PDX B R g B R FOF R B T
JEAR IR AL S Bl A% A R Ak DL R R S Jo
PS4 T A B D 3 K I BN 43 BT 3R
PDX iR (AR R A LR B T AR ok 2 8
(1) SR DR 5 {5 53 B 0 15 e FLIVE PDX
R 2N PR AR L i K 2 1 R VERE RS A0 4
MR Jiti BRSO A — s RS A
ARLIR] AR vl LA X vy 58 ot £ P 2 DR 2 2% , 3
TE 45 B M . 3L DL R BRI R R A iR
R E R R R I T PDX R
HIRZAL 3 A AT BE S Hy [ I8 X P15 114 16 7 4
TR S AR P AR T ] A 0 A5 B A9 T2 9 o B A
Jir B

2 PDX #EIVH

PDX A5 £ B UE S — AR A B 7E 2 i i
PRI R T 24 4 R A B g T L, B AR Rk B AG
EL I SRR B S AR N Y PDX AR X P 22
POV At 359 € B L AR (] A9 S T30 Il
A BASTE I T B 40 98 ( GBM) H 5 PDX A
P weE A AR, B e AR 15 5 ELAR R M AR
ZEVE ) R A A R R A IR P A B A B
Jridam it PDX 256 TE S0 e e B ROR Y %
I7 1 BE JE B R A 7E— S B AL LI 39 R AT 5% Hh i 2l
by G S R R R T AR AR 2R Y L PDX AR
RUFE I PR30 0] 25 ) i 53 b B ke i O 35, i
FEONFEVERS T PDX B SE R 4l A 2 )R, — A
LA AH ) PR 2 A 1Y PDX S B 145 1T DLk P ok
PSSR AYEYT IR, B4, pan-RAF il SRC %%
Dl U A1 ) 550 4 1 FH S 2 56 T 2 9 BRAF #1116l
FIGBRANT 52 114 B 2598 PDX AL Al i %) i
AR 25 ) A AN B M 25 W A AR T, T LUAE
ZHHEE A PDX AR A A5 03K, U0 Park P A
sAE A E R PDX BEAYEGIE T BCL2L1 #1157 Fn
BT B BRI AR TT DAL

B PDX BT B0 28 G0 #1721 b Jgg 24 9 A %
EIRIT K LT, T BN A W) PE B PDX R A= R
AP JUHIR LR A 5 R S Y PDX R R R
YASWIRVERE 167 IR SRR IR Bl E bR -2
2 — L BN EE S T PDX W R I H B AEE
SR B EMZ5 40 PDX AR T, Hhan,
EurO PDX #tJ2 i 16 /> BRIHHLAS K & 2H B PDX

RETRUPE |5 7F & R S ST G R AR OC AR I 1Y) PDX 4%
JE  JEFRE 2 A 1500 4~ PDX AL 36 [ 1 K
FEAEAFFEIT (NCL) 9] 491 B FRJ& 257 1000 4~ PDX
AL HArdom B A5 WA =2 —; FEPA T
SIS 2 O 2P 450 4> PDX BEAL LATE R
AR A HI 258 7T 2015 4 & A 10 25 4 i ok T
HAEM T 1000 24~ PDX BAY 3 SEAE R 65 Bl
B& 2005 A TS A A I S Je i ) 3 1 4 2

Bifi 5 5 DR 2 v B2 BB Y PDX B R 4E D) K 2
Y RBUREAE R 250 AH O B9 A= Wb i 2 et U0
FEE RS T BT 8 A8 T R, B A2 &R H
PDX 5 8U H 3 7 22 B O 0 04 g i B A AR
By, UNEF A= R KRAS F 45 & B 9 X 78 2 5 PR P d
JERET 300 B AR B KRAS (9 il 9 % B 1% 25 e
JEST S I o ) X 24 TR 24 W T 2 K B o
PDX #E AU E AT %5, HER2 A9 B8 9 i 22 o 0 2
BPOIRYT RO 25 kR G0 R, S A X PDX A
RY S 52 5 1 HE R 25 1 mT DL ST 1R i 25 i g
RER S EGARA1 bR 40 B 5 57 R GEAH L, X S 25 fib
Je W ELA G RAH SC M, T DL Tt 245 1L i % 4 55 A
M 25hR S PS5 . N, %5 BRAF FHER AR
Jii PDX #EAYf | BRAF #1#5] vemurafenib F) % 2
25245 A LIS A BRAF 7% 3F H X vemurafenib
i 52 1) SR 2R TR A AL 19 77 A= BRAF 878 1 1 K F
T B A9k R I8 Sl 1% £ vemurafenib 251697 TP A
I 25 PR G — AN R DT

PDX Y (1) Fi il 6 g © 4 FH 218 B4 25 )
TR BECA G AR R T, — ek sk, T 1 IR
WG /DTHE S A0 DATERL, FE X L6 g0 |, SERT
AT B A KO 25 1 B A [R) B I A N T
TR oA, 8T SO — R, /N B 5
BRI Z5H)6 97 52 50 5 1 PR g6 3 [F) R 47 (1 1 & i
PRI AT LA S, 33 A% ek DR i 5080 AR il R 254l ]
DU A5 30 3 A0 A 1 A 1 56 1 40 A B )
Ryt S DR /N BROBE R 4 1 1), IR X — 0 &t AT LA,
FHT R0 W (4 PDX AR fifi Fi] PDX ASEARY )
063 R8T v A R T B 3 TR 3 2 2
HA LAk, Tt 25 AL B B 58 K A bR B
Yoty

PDX HERIA 0] DLAE Sy« 8 57 R S Ak ik
YUY L, BB BRI AR SRR E Y
ANKEE BRSNS it bum Y, f£—
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T RTAEVERF ST o, 14 44 HOE 18R B /N UL o R
WFFE I e & 63 Fh25Hy (1) 232 MIGI7 T Brh A %L
(YRTT IT 5, SRIG WA X RS AR IR 55 R0 19 B A AR IR
SFIT R 17 DN ITEX 11 4 B FH T TIRYT, H
H 15 ANRYT T AT R E T R B TR AR
WA IR A — IR P, PDX I RIS
(PCT) #UF 55 1] 38 i 8 [0] 25 5 78 PDX A7 [ () )2
IO PEA I 1] 245 49 %of BB 35 08 RN, R 9% & BR 67 % 1Y
BRAF 275 22 {0, K Jfi PDX 7% encorafenib #{EK,
X5 I T R e rh i £ PE B9 BRAF J101 i 57 X 8
I N R —EU 5 1 X encorafenib AN 8RR Y
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