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(OGTT) A & 2T 1 (1TT) 5256, I F RT-PCR A I AT IE B A A DG SE R 3R ik K-, R F1UHER OGTT:
200 wg/kg EE 2072 I MBS 03K TXFIRLH (P < 0. 05) ;800 pg/kg EE ZH45 15min MBS 73 5 T4 184 50,200
pg/kg EE ZH(P < 0.01,P < 0.01,P < 0.01),50.800 pg/kg EE £ 2 h B 5 F (K T X R4 (P <0.05,P <
0.01), FAUHER OGTT . 7648 15 min,800 pe/kg EE A IMAHE B3 & X HRAL(P <0.01) ;2% 30 min AF,200 pg/kg
EE 4L BT AR (P <0.05) , FAUMERL ITT 45 15 min B,50 200 pe/kg EE 4 MAHHE B35 55 T 5 1821
(P<0.001,P <0.01), FHHER ITT: 45 30 min B} 50,200 pe/kg EE 4 AR 2 & T % BZH (P <0.01,P <
0.01), Ml RT-PCR:50,200 we/kg EE F1800 wg/kg EE 4 Gluw2 F1 Lpk mRNA 357K B ZX T X B4 (P
<0.01,P <0.05,P <0.05) ;50,200 pg/kg EE £ Gys2 mRNA 57K i 24K TR R4 (P <0.01,P<0.01), F
fRHE R RT-PCR:200 pg/kg EE 41 G6pase I Pepck mRNA Feik /K- & & T X HE4L (P <0.01,P <0.01),50 pg/ke
EE 41 Glu2 mRNA FIKACFAD T AL F B (P <0. 01) ,800 pg/kg EE 41 Gys2 mRNA kK- 13 i T4
MRZH (P <0.01) , Z5IE  Z iRl o 2 5% 2 T 30T PO BRUA 26 4 i o 52 900 L X 1 BB 5% 32 410 P U R
AHOCHEIR RIA R, T LI BRI AT P ) 22 5%, FACMEBRUXT 22 i EE 5% 8 SE UK
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Pregestational ethinyl estradiol exposure leads to glucose

homeostasis disruption and changes of expressions of
glucose-metabolism-related genes in rat offsprings

XU Kai-xuan, LI Ning-ning, GUAN Lei-jian, XIA Yan-kai, WU Di”

( Department of Toxicology, School of Public Health, Nanjing Medical University, Nanjing 211166, China)

[ Abstract] Objective The aim of this study was to observe pregestational ethinyl estradiol ( EE ) -exposure-in-
duced glucose metabolism alterations and hepatic glucose-metabolism-related gene expression changes in the offsprings of
SD rats. Methods  Fifty-two female and 52 male SD rats were used in this study. The female rats were gavaged with sesa-
me oil, 50 pg/kg, 200 pg/kg and 800 pg/kg EE for 15 consecutive days. After the end of exposure period, the female
rats were mated with male rats and gave birth to next generation. The blood glucose and insulin tolerance in the offsprings
were measured on postnatal days 23 (P23) and 25 (P25). The expressions of hepatic glucose-metabolism-related genes
were measured by RT-PCR. Results In the female offsprings, the 200 pg/kg EE group had significantly lower fasting

[E&TH] HR ARRFEE TR H (81470150) ; TTLHE EAL A ARFHABFFEHHIS H (12KIB330001 ) ; B4 2% 1] E A B RHIFIE s34,
[PEBBIN ] HRYUE(1988 - ) , Lo, W05k, FEWFRTT I A0 L F 5N IR HE: . E-mail: xkx516@ 163. com,
DEHUER ] R (1977 - ) &, Bl , it B8 07 1) AR B B S 2 N4 3% . E-mail: diwu@ njmu. edu. cn,
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blood glucose level than that in the control group (P <0.05). At 15 min after glucose administration, the blood glucose
level in the 800 wg/kg EE group was much higher than that in the control group, 50 pg/kg and 200 pg/kg EE groups (P
<0.01, P<0.01, P<0.01). At the time point of 2 h, the blood glucose level of the 50 pg/kg and 800 pg/kg EE
groups were both significantly lower than that in the control group (P <0.05, P <0.01). The female offsprings in the 50
pre/kg and 200 pg/kg EE groups had significantly higher glucose level after insulin administration than that in the control
group (P <0.001, P<0.01). In the male offsprings, the 800 wg/kg EE group had a significantly higher blood glucose
level than the control group at 15 min after glucose administration (P <0.01), and the 200 pg/kg EE group had a lower
blood glucose level than the control at 30 min after glucose administration. In the male offsprings, the blood glucose level of
50 pg/kg and 200 wg/kg EE groups were much higher than that of the control group (P <0.01, P <0.01). In the female
offsprings,, Glut2 and Lpk mRNA expressions in the 50 pg/kg, 200 pe/kg and 800 pe/kg EE groups were much lower than
that in the control group (P <0.01, P<0.05, P<0.05). Gys2 mRNA expressions in the 50 pg/kg and 200 pg/kg EE
groups were much lower than that in the control group (P <0.01, P <0.01). In the male offsprings, the 200 pg/kg EE
group had much higher G6pase and Pepck mRNA expression than in the control group (P <0.01, P <0.01). The Glu2
mRNA expression in the 50 pwg/kg EE group was much lower than that in the control group (P <0.01). The Gys2 mRNA
expression in the 800 pg/kg EE group was significantly higher than that in the control group (P <0.01). Conclusions
Pregestational EE exposure can lead to impaired glucose tolerance and insulin resistance in female offspring and alterations

of key hepatic glucose-metabolism-related gene expression, and these effects are sex-specific,and female offspring is more

sensitive to pregestational EE exposure.
[ Key words]
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YIRS O 2 R A SRR N SRS 0 AR A=
R R B A RS (IR 5 T B 2 30 4 ) 2
RIREARFREE X5 A AR 5 AR K R & s e i Ak 5 Wi
TR, R A AR A E T i E R
PR AR 375 5% 1L 220 0 i 25 0 T A EE AR
IIRATEE ST 12207 EE 2258 SD K RUBLAY B 58 221
EE B m U R AT, JU 2R L
S NI A1 BE PR AR A OB A R A P mT REHIL AR
1 #MBIAEE
1.1 ##
1.1 sy

SPF 24§l SD KR 52 H, K & 230 ~ 250 g,7
~9 Jaiy W [ i 3R v 5L 88 3h WA BR AR A W
[ SCXK (M) 2012 —0002 ], SPF /it . SD K B 52
HIRHE 430 ~450 g,12 ~ 14 &4, W [ T3
SER A BR AR 28 7 [ SCXK (7)) 2013 —0018]
i 3% F g A R R SRV TR X sh W o 5 B S 56
ZE[SYXK () 2014 —0009 ], B IR EF .20 +2C,
AHXTHRIE :50% ~60% ,6HE 150 ~200 1x,12 h/12 h
PG R, e <50 db, B4 IVC BN SR 2 H
B, A HRE, ISR sh Wl A 3R BRI 25 7 A
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Ethinylestradiol , 4 H 1% [E] Dr. Ehrenstorfer Fr #f
A T % IRMEIRAR, 18 A B st e A A
BN W) 5 kB 5 2R R R, T A VL T R A AR 2
B A FRZN 7] Trizol , Wi H Invitrogen ( Carlsbad , CA ,
USA) 737 5 3317 538050 & RNA #0457 ( RNasin)
F1 SYBR Green PCR Master Mix reagent kits, 3Jl H
Takara AR ( KEFEEVWARRAF) .

113 SR fUas

% ORI, W ) R s AR ) A
AR 23 w5 5 R & B0 AL (GS215R, SR
Backman) ,7900 #7565t PCR (K [E ABI 2
).

L2 JREEBFRE

He 52 e SRR B S BEAL > 4 4, B4 13
HRIGHE B D5 % 4 20 KR BUo 0l 45 7 2 kRl &
50 200 pg/kg #1800 pe/kg EE B8, 4 H —WK, &
ZrakER 15 d BTSSR ALK,

1.3 XRXBERFREENE

KIS EE 8488 15 d 54T 15 d BB,
Z e MERRER 1: 1R U AT 5 A, BR B 9
00 — 11:00 #: 5 HE FUBA 8 B3t v 15 0, iC WL 21 [ A
RRZEEE 1R R B R 3R 5 BB, 45
REMEMENEY, HAS d i | kikE, KR
MEETRIASY 21 d, 78 19 d ZE47 % DI K B 1 1
O, M B AU A e A2 5 %8 1 K (postnatal
day, P1) X8 AE AR IO BEFRC , JF7E W] 2H 8] 52
A [ S ) A A D> AR 22 57, FARTE

AR 22 KW, 56 25 Rk MEmESY 58, T
P4-P14, %52 d R 1 A,
1.4 FREFEMEMEBEMHENE
14,1 S i S0 g

EFACP23 HI 1 d Mo X710 (n =8) 28 12
~14 h JFESE 2 KB | 8 Atk 2 g/kg FIRA TR
HEH 50% HEbE, BYSRE 0.15.30,60 120 min
(i) s 1) I R ) 29 TG A A il WA SR U, 2
il OGTT £k,
1.4.2  JREZR 55

EFCP2S {1 d Mo X710 (n =8) 28 12
~14 h, FEAESE 2 KB | 8 545 0.75 TU/kg 7 & %)
TR s v A IR 5 2, B AR 4R 0.15.,30,60,120
min A [B] &5 MBI FI0 S PR , 25 1TT 2k,
1.5 RT-PCR
1.5.1 FAURFMEE RNA $2HL

FERIEE RNA Z T, B A 7 08 FH B 281 L 850
KA LAY TAE 0. 1% DEPC K FPiZ 24 h, HEF,
= R IE B 2 bR RNase VAJG foF . FRECES 2H AR HF
WEO. 1 g JFMEA, #F 2K FH TRizol 3050 &4 77 i 15
B R HUS RNA
1.5.2 59t

FPE GenBank [ $2HERYFEH 51, W FH Primer
Premier 5. 0 X4 11 R R AR S E 519, 5193t
SERUE A NCBI X HAR S A7 50, 45 A R B
WHA R (R ) . 519h il sEs L
TREARAFG K.

R RS BEACEAR S 5 1 1 PP 81 R S i 2

Tab.1 Primer sequences and reaction conditions of glucose-related genes in the liver of rats

5% FH(5'-3") TR S/ bp B KREE/C
Primers Sequences(5’ —3") Amplified length /bp Annealing temperature/°C
Glu2 CAGCACATACGACACCAGACG 123 58.8
Glut2-r CAAAGAACGAGGCGACCA 56.9

Geh-f GATGCTGGTCAAAGTGGGAGA 157 58.7

Gek-r CTGATGCTTGTCAAGGAAGTCA 56.7

Lph-f ATGATGTGGATCGAAGGGTC 195 58.8
Iph-r TGGGTTGAAAGAAATAGGGT 52.5
Gépase-f TTCTTCCTGTTTGGTTTCGC 167 56.6
G6pase-r AAGAGGGTCCCCAGGTTTT 56. 1
Pepch-f AGCTGCATAATGGTCTGGACT 134 55.2
Pepck-r GCCGTCGCAGATGTGAATA 56.8
Gys2-f ACTCCAAACGGCTTGAACG 11 57.4
Gys2-r GCCATAGAAATGACCTCGAACA 57.8
Pygl-f ATCGTCACCTGCACTTCACTC 148 56.4
Pygl-r CTCTTGGGGCACTTGTCATAG 56. 1
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1.6 Zita#h

FHGE 2403 Brik ek SPSS 19. 0 454 Origin X 4%
TR bR AT BE B K AT, BT B AT IR A |
U5 ARG | BT SC e 5 SR 8 + AR IR
KRR 2R 7 2243 BT (One-way ANOVA) FL# 4520
] (1 25 5 5 F LSD 22 8 U A 1) vk A T P G L %
KAIWEEH G E B EES

2 HR

2.1 FREE

BERZ2AT EE B# 5, WE TG P4-Pl4
TR AR, 25 5 R ACME ERAE P4 T P1O 4[] (A
ERABEME(P<0.05,K 1A), & 1SD LA
PRTE P4,800 pe/kg EE PR 3% T x5 B4
(P <0.01, & 1A);7E P10,200 pg/kg EE 1 800
neg/kg EE 20 FA0MAH 3 5 TXT AL (P < 0.01) .
%t T FAHE R, 7E P6,50 pwe/kg EE 2H Uk &
FZRT XL (P < 0.01,/8 1B)
2.2 FREFEMEIR

THCHE R OGTT SEERZs & B P23 %5 15 I bE (A
HEFFEZES (P <0.05, K 2A) , i LSD & HE
RIL200 pe/kg EE 414075 I 10BE(E b 25K T XF
FELL(P <0.05,F 2A) , Ui 200 pe/kg EE BEEA
ATRe PR AU R A, 7256 15 min, 800 pg/kg
EE 2105 {8 2 2% = T X 41 50pe/ kg EE F1 200
ne/kg EE 4H(P <0.01,P <0.01,P <0.01,/& 2A);

A 50.00
A0 -

30.0

I ()
Body weight (z)

20,0 -

10,60

i
14 {d)y

4 {I rl-: |I1- 1.2
RS -

Postnatal days

{B7E 2 h,50 wg/kg EE F1800 pg/kg EE £H I AH(E 4]
WEMTRIEZH (P <0.05,P <0.01, & 2A) , i1
ZEH EE 2 5% 1AMk OB i et 32 458

1ETACHE R, OGTT A7, %8 15 min 30 min MUEE/K
2R A BEME(P <0.05, 1 2B) . LSD W
WL LB, 7E55 15 min, 800 pg/kg EE 4 I HH{E
BEETX A (P <0.01, & 2B) ; 7E45 30 min,
200 pg/kg EE ZH IMBHE B 5 F X IEZH (P <0. 05,
K 2B) ., SRIMFE2 h, EE % 88 2 i) s (E Fout B 4
M 2ZE R IR ZVE (P >0.05, K 2B) , Ui 17 %5 M il
M5, T B AR & T AR AR SZ P
2.3 FREBEMEXK

FE P25 ITT SE56 25 5 b 7 A BRURN A BROGT g
By 3 0 BURME A R A b B s T 5
JiE 5 Z 545 15 min, 50 pg/kg EE 200 pg/kg EE 41
M % = T X4l (P <0.001, P <0.01, &
3A), FEFAUHERL P, 25 30 min 21 A] 4K P22 57
HBEME(P<0.05, % 3B),LSD Ak M ,50 pg/kg
EE #1200 pg/kg EE 21 MEH 525 5 TR (P <
0.01,P <0.01,/ 3B) , %% LA UiHH 50 pe/kg EE Fl
200 pg/kg EE 410424201 EE 28854 vl AE H 2E
[ 5 RICHTI S .
2.4 RT-PCR

FH RT-PCR B 5 A0 T JHF Ik AR A A DG 35
Glur2 . Gek Lpk .G6pase . Pepck .Gys2 Fl Pygl mRNA
PRI FRIB KT FEFARMER 1,50 200 pe/kg EE

B S000 -
40040 =

3000

3
Body weight (g)

2000

100 =

.1 -:I~ ;I. |Iu 1 I‘.‘ !:l (d)
E A= -

Postnatal days

W — WX 84 ;— e —50 we/keg EE 2H;— A—200 pg/kg EE 4
—V—800 pg/kg EE 41; * P <0.05, * P <0.01,

E1

FAMERL(A) FifE R (B) P4-P14 (K TE

Note. ——Control group; — ® —50 pg/kg EE group; — A—200 pg/kg EE group;
—V—800 pg/kg EE group; * P <0.05, " P<0.01.
Fig.1 Body weight of the female( A) and male(B) offsprings from P4 to P14
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Fig.2 Results of glucose tolerance test in the female( A) and male(B) offsprings at P23
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— A—200 pg/kg EE group. —V¥—800 pg/kg EE group.

Male offspring. —M—Control group. — ® —50 pg/kg EE group.

" P<0.05, ™ P<0.01.

Fig.3 Results of insulin tolerance test in the female( A) and male(B) offsprings at P25
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0.01,P <0.01, [&] 4A) ;i 572 CHESE Y GOpase Fil
Pepck Gek F1 Pygl H PRI R 7KF-FE %60 B8 20 A0 55 5 21
R TOREM(P>0.05,E 4A)
TEFACHER T, B A JL ] Gépase F Pepck 5%
IKIKAE 200 pg/kg EE 41 HF AR F X IR 4 g 25 4

B (P <0.01,P <0.01, & 4B);50 wg/kg EE 41
Glur2 F2ksK X F X B 40 i 2 B I (P < 0. 01,
] 4B) s BEIELA UG RS Pygl ik 7K P15 800 g/
kg EE 8.3 & T X 4L (P <0. 01,8 4B) ,

3 e

SRMERE (EE ) J& T 3858 A 23 3 T P84 (environ-
mental endocrine disrupting chemicals, EDCs) , K1)
Ke—E H k22 2y h B R T EE 2/
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Note:[__ Control group;[____ 50 pg/kg EE group;
N 200 pg/kg EE group; M 800 pe/kg EE group; * P <0.05, ™ P <0.01.
Fig.4 The mRNA expression level of glucose metabolic-related genes of liver in the female( A) and male(B) offsprings
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vl e A6 B PR 39 T (e AN [ e ) A )
i et A7 A 25 57

JHFRIE 2 9 T AR ) E AR R, Gek AN Lpk 34
S ST TV T A 10 DG HRETG , B AT T AR BRI
L RZ A 5 2R AE R A 1 FH DA R A W AE SR
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Caveolin-1 F& PN RRER /N BT AUER D B Y 8 T T Tk
AR BR EER, HE AR

(1. MIR R EEZGR:, KV 410208 ;2. MR P EE2S Kor i —MHE EE R, Kb 410007)

[fWZE] BB HE/DYIEH-1(caveolin-1) Fe R @ bR /N S B Tk S B E T =0, HIRAWFFY caveo-

lin-1 76 il ke 1 483 403 08 2 rh )V AR AL SR AR R Sh 8L Faik K520 caveolin-1 J R AR /N BRI 3% T SPF 4R 52
U5 %, A B PR R B AL SV IE IR 4 DNA MR 475 25 [ 78 5 i#h 5245 %5 (Jackson Laboratory ) 24145 | )7 31 4T PCR
SRS FEFE P Y SR A caveolin-1 VORETFHR JRETS caveolin-1 77" aiG T (IERR AL diaFHAL
4 AT 3S BT 3, ARV 2 B 3R FARUNRIMIMEFRE R4 G 3, SR BUBHEE B vk @7~ PCR
FEM AT RK/INZY 200 bp FT661 bp, SN B F R B B+ K/N—30, B2 E T caveolin-1 FE B & BR /N
PN [ B R 5 5 AN TR 32 il 7 X A 25 SR B ARAF & T AR AL F AL, FLMEE HEPE caveolin-1 =7~ 4l REAH —E 1
ZAHRE ), AR FSE RN MBI B 25 5, G50 B RIS SR IIL A 4] DNA \PCR L BEAS L m]
SEME caveolin-1 FEPH IR/ AL AY ; caveolin-1 22& F/NRE AL 5 466 F B A LS G 0 F 7 i nl i 2 1
RS gl A7 B RVR B A F R A B =

[X8iR]  DMEA-L; R /NG E0E BF AL

[HRESZES] Q95-33 [ xEktRIRFG] A [ XZEHS] 10054847 (2016)03-0228-05

Doi:10. 3969/j. issn. 1005 —4847. 2016. 03. 002

Genotype identification and breeding method of
caveolin-1 gene knockout mice

ZHOU Sheng-giang' , LUO Dong' , HUANG Su-feng' , YI Jian>, LIU Bai-yan'*

(1. Hunan University of Chinese Medicine, Changsha 410208, China;
2. The First Affiliated Hospital of Hunan University of Chinese Medicine, Changsha 410007 )

[ Abstract] Objective To investigate the identification and optimal breeding method of caveolin-1 knockout mice,
and provide an ideal animal model for further study of the role of caveolin-1 in cerebral ischemic injury and repair. Meth-
ods  The introduced caveolin-1 gene knockout mice were reared in the SPF laboratory and genomic DNA was extracted
from mouse tail tissue by the method of boiling lysis. According to the primer sequences provided by the Jackson Laboratory
of America for polymerase chain reaction (PCR) to detect the genotypes, with the four different ways of mating; caveolin-
1%/~ heterozygote intercrossing, heterozygous and homozygous caveolin-1 ="~ hybrid (orthogonal and pay) as well as homo-
zygous intercrossing. The pregnancy rate, shape characteristics of the filial generation mice and homozygous rate of the pa-
rental mice were observed. Results Agarose gel electrophoresis results indicated that the size of molecular weight of the
PCR products was about 200 bp and 661 bp, which were consistent with the expected target gene fragment, and identified
caveolin-1 gene knockout mice of different genotypes successfully. The results of different mating patterns are basically in a-
greement with Mendel rule, and the female and male aveolin-1 ~”~ homozygous mice had a certain ability to reproduce,
three different genotypes of mice had no significant differences between the shape features. Conclusions PCR can fast and

reliably identify the genotypes of caveolin-1 knockout mice using genomic DNA through the method of boiling lysis. Combi-

[E&TH] EHR AAREHS (NO.81273989) ; MR & 2 T 8IHE & 5 H (NO. 12K089) ,
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ning the breeding methods of intercrossing of caveolin-1 heterozygous mice and intercrossing of caveolin-1 homozygous mice

may be a good way to obtain enough homozygous mice and homologous wild type mice in a short period.

[ Key words]

Caveolin-1; Gene knockout; Mice; Identification; Breeding methods
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B PR RE R /N B S 7R IR T A AR 5 ik ]
[l #2088, TALEN , CRISPR/ cas9 %4 A [ ) —Fb
JE ] R3S A W A SE A A B B SR TN Sl W, TS
PRI (0 RS HILT] o3 Bl e 5 4% 53 25 W 0 bR 1Y
FETH AT, 8 a3 R R N BB AR
VIZ 5 NP AH SR L I i D e 21 1 g, H.
55 DITE R os B 5N ARG Y S P ik ik RGE 1 SiR-
NA TH A FE R DU oY T Bl Lo B A 5 25 1 p ik
,l»i(ﬂ .

/INMTEE -1 (caveolin-1 ) F2& 20 i 55 T FE ( cave-
olae) BIFREMEE A L IEAE caveolin-1 HIBFSY 5
Serh e N E R s Mg R AR 5 IR R R T
TEMZ YT b g A TRE AR B Be . BF9E B,
caveolin-1 TEMHFLAN MK N Z RO A RIK, 2 5
TR E K A KO T R 4T B
SR AR /N BRI P 2 48 5T IX (subventricular zone,
SVZ) K i B U5 R 8] 5k JZ ( subgranular zone,
SGZ) £ T 4 ifd ( neural stem cells, NSCs) )14 55
A EAMF SRS caveolin-1 3 A it Bk i
RS AR I I ST e I ot
iate LR KB N caveolin-1 £ E':J%:Zfi“ﬂ , 1=
HALH A 78 2V

HI T5% BE /N LR RE S A Sh ) e (A K7 s
FURR I RIAEAR N A D RE S5 2 L35, o T S 4
WHF5Y caveolin-1 & [ 7E M sk 1L 45 43 % 52 v 9 4 FH %
P, F AT 2011 4 P S5E [ 78 o ifh 55 50 % ( Jackson
Laboratory ) l{IN 5[ #E T SPF 2% caveolin-1 &Pl i B
AT/ 7RI BE 25 Ry SPF S shh
O NS R T T E S AFE SR I
B, BUZ/ N B BRI R A e | B R
W,

1 RS 7%

1.1 ##
1.1.1 SZEeshdy

Caveolin-1 JEH fi bR/ FREAE A 22 [ Jackson
Laboratory ( Maine, USA) ,#t%5:2909619 ,SPF 2% , J&
175 : 007083, i & 44 : B6. Cg-Cavl™" /], 1t 1475
5. C57BL/6, FEHI L. 2 &5 caveolin-1""~, /NER

AW 2 ~3 H KE(25£5) ¢,
112 FEAE R

PCR 4" # 4% ( 3¢ [ Bio-Rad A &, %5 T100
thermal cycler) , 1{%7}1%@%%&{%%%(% Bio-
Rad /4], %5 . XRS + Imager) , 15 2 i 302 Uk 2500
ML(#EE Hermle /2], B4 . Z32HK) , #% 7K F-HL K
AL A BAEYEARARAF, A5 . BG-SUHWI-
DI) , HAKHL( EHEEE R AU SR A IR A A B
JEE IR M4l K ML 5009-11-582) ; K41 DNA 42
BOAW (A W25 mM NaOH +2 mM EDTA ;B ¥ .40
mM Tris-HCI) , DreamTaq Green PCR Master Mix (2
X ) (3% Thermo Scientific 2 ) " #t5.00220411 ),
100 bp DNA ladder( Jt 5% Solarbio B 47 FR 2N Al it
+7:20141103) , Biowest Regular Agarose G-10 (J M|
AR R AR], #645.111910)
1.2 FHik
1.2.1 /NEUAZR

Caveolin-1 & [Rl #f b /)N BRI 57 76 W /e 25 25K
2 SPF 95255 2l ) o0 i 57 38 < & (individually
ventilated cages, IVC) RGE P, PA5E IR 42 78 (24
+0.5)°C , MIXHZEE 50% ~60% , H Hik &K, &
BOCHRTTHE . R TSI RN BB A I e S AT 4R
BE, 35400 SPF ¢, Bolb g A B4 2 Uk, oK Sl i
ali/K B H AR S AR, i SR B R ROK B
YR VR 0 84 THFEMR ML, ASK/K sk =
K AL FE
1.2.2 ®HITE

He¥s caveolin-1 F& R R Bk 2% & 1 HEVE 55 0 24 /)N
A 12 1450, B 2T BUS |, FRREAS ] 6 PR A 1
B (8 FAW Ao A ) MEmE/IN R LA R A 1 15
FEBLF . caveolin-1*"~ & 5 caveolin — 17/~ @ , caveo-
lin-1*"" &5 caveolin -1~ @, caveolin -1/~ &
5 caveolin -1~ @ ,caveolin — 1"~ & 5 caveolin —
1777 Q RRLAFECKT 8 XF, 5eBe i~ H
1.3 ERBEE

(1) BURHEIZH DNA 4RI SR F 20 b 2 A
PRI ECR R 41 413 4 DNA L B BU RUE 2R
0.3 ~0.5 cm, & T 0.2 mL PCR &, B K [ 5§
PR, A A W 100 L 32320, PCR AL 95 C Jin#i
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2 h, AHJEHIA B 100 L, ITIRA],12 000 t/
min,4°C 8.0 5 min, B 75 £ K 41 DNA,4°C UK4H
.

(2)PCR 918 . 5195 i Jackson Laboratory $2
ft, Wild type forward: 5'-GCACACCAAGGAGATT-
GACC-3', Common : 5'-CTTGGCTGTCACCACACAC-3",
Mutant reverse: 5'-CTCCAGACTGCCTTGGGAAAA-3',
i E A T AR TARREORIR S5 e A PR w5 1,
THPIR, R RE 100 55 SERRBUR A5 4 ], PCR [
RZH 20 pL:2 x DreamTaq Green PCR Master Mix
10 pL, it DNA 2 pL, 5[ ¥RA% 1 pl,ddH,0 7
pLo R PCR SGHATY 1Y, SR A1 B 95°C
3 min,ZZ#E95°C 30 s, iR K 60°C 30 s, AEfHI 72°C 45 s,
PEFR 40 YK ,72°C 5 min ZIEFN

(3) MR BE I L Yk - B PCR 973474 6 L,
TE 2% SRR HEEERS T L 150 V' Hy GH ) E AR HL VK 30
min, TR GCEEI G R GE b a IR EE

(4) FL PR 28 BRI : Common Fl mutant reverse
S 4 =K S 200 bp 245, i KO /B wild
type forward Fl common 5|9 ¥ 34 ;=¥ K & 4 661
bp, A WT /NG ; PR 2% LUK 450 B AEFE B9 HET /)
S
1.4 AEEEAXEFERUE

SEHLIE OIS /N BRI 32 24 00, T A2 2
s WIS ER 1 ~ 28 KA e AR L AMERHIE,
LIS 0 AT R A B TR Al
1.5 SEFE

HAREVORER I (2 5) %%, 4L LA, ]
PR K 7 2250 M1 (One-way ANOVA) . % %% %
I E g, o K. B AT 2 $9 H1 SPSS 17.0
G T b, LA P <0.05 hEREAS
e,

2 #R

2.1 BHoNMREFRBLETELER

TR/ L 41 DNA 97 59 7 40 588 Ji s, Uk
ZEEL (1) N BRI RER WL HL YK 457, 1 200 bp
A0 AT UL 455 R caveolin-1 3 PR Ik 4l A 1,
1L 661 bp 7 & AT UL 5547 i P A= 4, 200 bp 47
661 bp v B W 552571 4 0] LA caveolin-1 A i bR
5T,

bp M

N KO HET KO KO KO WT WT WT

1 500k
(]
— 661 bp

200
100

— 200 bp

1 :M; Marker (100 bp DNA ladder) ;
N: FIMEX B KO 415 T HET: 285 T WT: BPAERY,
B 1 #5/NEEEFE A PCR % E 4,
Note: M: Marker(100 bp DNA ladder)N: Negative control
KO: Homozygote. HET: Heterozygote. WT: Wild type.
Fig.1 Results of genotype

identification of some mice by PCR

2.2 AEBEAZEEER

Caveolin-1 JERF BRI & T HAZ BT HAE
TFIEAE A VI Bl F H.38 , DU AN [ B 258
ST FAR/N B R AL A0 A B AR A F R et
ERF(FR 1), Hai G008 23.52% . 47.36% |
52.54% ,100.00% , 7% & + H 5 M B 52 22
100. 00% , 24 546 FIEAC S HE FRAZ 22 %1
9 87.50% , 2l ¥ HACHE B 52 22 3 R 75.00% , A+
G F H SRS HAy = FhZaE U sz R L
B, EFHHAGI#E X (P<0.05)

&1 Caveolin-1 JEP BRI A R A7 2 EH LR (n =8)

Tab.1 Breeding results of different propagation method in the caveolin-1 gene knockout mice

BeAh Iy = FREEFE AL H =
R op 1L gt =2 FH 3R, afi A%
ks - Constypern bt/ 8 22K/ % S/ %
Number Total/n Pregnancy rate/% Homozygous rate/ %
85X +/+ +/ - -/ -

1 +/=-X+/- 19 33 16 68 100. 00 23.53

2 +/-X-/- 0 30 27 57 87.50" 47.36

3 -/ =-X+/- 0 28 31 59 87.50 " 52.54

4 -/ =-X-/- 0 0 30 70 75.00" 100. 00
TE: SRS 1 L, P < 0.05,
Note. Compared with the population No. 1, * P <0.05.
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2.3 =MAREREZ/NRIMEEFE
Caveolin-1 FER G R A F/INR B AT AE AR
AR LA, JRRTC T, PR BE 0, T EORG WG e
b KL, DB ik TGS BE AR (K 2A) . 7
S GRS s A

Hi% 14 Hil% 21 HiE I 28 H A FRZEE AR (2
LR R Y ETEALE caveolin-1 7~ 2%45 T caveolin-1 ~/~
4li5F caveolin-1 "/ * HF Az 78 = F AN [R] JL R AL ) 7 4
WIES BRI 225 (K 2B .C.D E) .
jn?r L Y g T .

AL TR B.7 B TR
C:14 HiT 8 D21 Hik T E:28 HIR TR,
B2 AR [FEIER IR H ST RAMERE

Note: A: 1-day-old mouse. B:7-day-old mouse. C:14-day-old mouse. D:21-day-old mouse. E: 28-day-old mouse.

Fig.2 Appearance of three different genotypes of mice at different ages

3 e

Caveolae f& 20 20 50 4F (0 H A Bl 22K
Yamada & BT 24 B9 AN H BRI BE , /N2y
50 ~ 100 nm, 75145 P K2 4 N 107 200 - 3 JUL 240
MIAEAN A b 3RA T TEANM A B i is B [ A
P LR A0 A 5 e S S A ) 2 AR A 4R
HEAEH ) Caveolin-1 /2 caveolae [1CER 45
IR E , BREE b a] f g K P i s R T i —
R FERE LSRN IR e TR A LI |, i 2K C o
AN s 55 ) B BT, 76 N s 17 20 S
PR 5% L 2H BV Y AT B4R IX 38 ( caveolin-1 scaffolding do-
main, CSD) ,caveolin-1 il i H: CSD fE % 5 5 41 iy
WA TS 520 F I A4 (0 Sre R B | 22/
TN G HE EOEE A AR C AERK
BTS2 A DL e — S AL AA U5 ), % G R A
T EEERENT, IS5 T 410G 58 934  SE R
O 55 2o Pl B A B AR

LA R R AT BRI R BN BB DR A A
BS/AZ —, KO FEAFE1E 5 1Y Southern bolt
VRN PCR 17 ARG SR 38 0 2 1 R B LR
HZUEL R ZH DNA , 2 8 Jackson Laboratory $2 1L 5]
YIF 4, 3 58 PCR 43 5 e i vk sl o) 25 5 1
caveolin-1 ff bR B FE R AY | 5 FH DNA $#HU ] &
PEHEL R ZH DNA Southern bolt 3 % 5€ LA, it
FEFEM B | 2 LB, B8 W2 07 ¥ T LAAE Sy A6 i
caveolin-1 F 5/ BRUEE PR Y 1Y) — Rt T S 7 ik

LD RIS /0 B H T B R S ) B PR D BE A5 AN A

[, (Ao R o /D BRI FELe T g sl O W] R A K &
B A FH Y RERE G, WO ) R B A K A Oy T S
LGS/ R H A A TR AR BT A R R
SRR TR EE R AN BRAE A E A B R WL i 25 5
5 E 43 Trushina 2517 4238 19 45 5 — 2, Caveo-
lin-1 & KRR 24 5/ BURY B B8 BB ) R 3252 ), AR
P PR E A R 2R G T HAL, TRV AT RE
H B 4l & F (caveolin-1 "7 ) . 2% & T ( caveolin-
1) M A= R (caveolin-1*7* ) =FhFL R A H: H )
T 1:2: 1, 39509 caveolin-1 =/~ 4li&F/INR AT T
SEISFSY , caveolin-1 7+ BF A= #4 /I B AT FH A [ M X
M, caveolin-1 "~ 245 F/NEL AT IR AR Bl R, %
EH IR IR S 5 R A R B AS T
PAFHAL 50% AoAv A RN s E AT R ali G
TSm0 Tk it s 4 & 7 iy SAa R I A T T
R (HARSE ek B —E M EARE Ty, sl &
FHA T FREAE 3R 100% , TG T 58 4E
BB, ORI A 5 i v 25 Bl DL R A )
VRBFAE BUTESES R A G THA 5408 T HA
S G W BT Ikl Be R — P R, e —
B Ia] At SR 4 B0, HATE 2615 T — 2 80y
caveolin-1 3 A i 5 /N B, 3% W R A 5T caveolin-1
TE RS 45 516 52 v AV FH B 24 W b 1 s e 4 1
TR AR
S £ X W
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[BE] BB  WEHEETE (HLIDD) X ApoE ™~ /N EBEH:  J8 T K1 K835 P T 403 (Tregs ) IS0
Fik AR SERENE ApoE ~ /NS B K ARG AL (atherosclerosis, AS)HEAL 40 REM: ApoE ™~ /NRBEHL
53R BRI SEARABTT 4, HLIDD & IR (n =8), HLIDD # B &Ky .8 H 3.5.7.0.14.0 g/( kg
< bw) , FARATTHEE FIR NEH 5 o/ ( kg - bw) , B 8 HFERMEN: C57TBL/6T /N % IRLH | M DAL @ 17k 3%
216 G ARFE/NE, KT K, WREE 3B Bl Bk BERRIE B 15 ; ELISA 3G | u%ﬁzﬁl%k%-mﬂémﬂ@ﬂth
I Tregs $UH ; RT-PCR 75K Foxp3 mRNA /K-, S8R 5 IR Eb, BERIZH v = S ik BEE A &, TC TG 5 LDL-
C e W T MR A TR C M EH (hs-CRP) \AANZE-6 (1L-6) 5 IR F-o (TNF-a ) 7K 835 T 55,
ifii HDL-C A4+ Z-10(1L-10) AEKFEALE F-B(TGF-B) Foxp3 mRNA /K- i % FEAK , Tregs i/, —H % 54A
(P <0.01) ;HLIDD 888 &40/ E sk BEH AR, BEAR L7 TC TG 5 LDL-C, JFF#AIK 1L-6 \hs-CRP 5 TNF-a
AKF S8 nIfME HDL-C \IL-10 \ TGF-B & Foxp3 mRNA 7K F, - H M Tregs #i, SR A L2 R A B (P <
0.01), £t HLIDD nJ & W5 ApoE =~ /N E S K BEHAS 47 , 7T B -5 14 N Tregs 0 , DA I B ATK 1 8 % E B8 7
S P

[REBR] SRR PR T 400 354 A 850 5 11 1054 KL -85 /MR
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Anti-atherosclerotic effect of a Chinese medicine,
Huanglian Jiedu Decoction, mediated by regulatory T cells

ZHOU Feng-hua, CHENG Sai-bo, ZHANG Yu, ZHANG Lei,
JIA Yu-hua, ZHAO Dan-dan, SU Zhi-jie

(School of Traditional Chinese Medicine, Southern Medical University, Guangzhou 510515, China)

[ Abstract] Objective To study the effect of a Chinese medicine, Huanglian Jiedu Decoction ( HLJDD) , on ath-
erosclerotic plaque, inflammatory factors and regulatory T cells in ApoE ™"~ mice. Methods High fat diet was given to
ApoE ™/~ mice to establish an atherosclerosis model. 40 male ApoE ™"~ mice were randomly divided into five groups: model
group, simvastatin group, low, moderate and high dose HLJDD groups (n =8). HLJDD was intragastrically administered
in adose of 3.5, 7.0, or 14.0 g¢/( kg * bw) once dailg for 16 weeks. The dose of simvastatin was 5.0 g/( kg * bw). An-
other 8 male C57BL/6] mice were taken as control group. At the end of the 29-week experiment, all of the mice were sacri-
ficed. The aortic plaques, level of blood lipids, inflammatory factors, Tregs number and the level of Foxp3 mRNA were de-
tected and analyzed by ELISA, flow cytometry and RT-PCR, respectively. Results Compared with the control group, the

[EE£THE ] HEHRBEIES (No. 81403339) ;)7 A4 HARRHAFE 4+ 5 3170 H (No. 2014A030310150 ) ;) F 44 Hh 5 2445 B B F 701
H (No.20141186)
[J:EﬁH’E%]JIJH (1986 - ) , %, l#ﬁﬁ @j:'_g{i AR Bl i O il A s 1Y TP BE 25 B 1A F 5T . Email ; wendyzhouS15@ 126. com
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aortic plaques were much larger in the model group, and the levels of TC, TG, LDL-C, IL-6, hs-CRP, and TNF-oa were
significantly higher than those in the control group (P <0.01 for all). Meanwhile, the levels of HDL-C, TL-10, TGF-B
and Foxp3 mRNA were much lower than those in the control group (P <0.01 for all), and the Tregs numbers were less
than that in the control group (P <0.01). HLJDD regulated the blood lipids in ApoE ™"~ mice and decreased the levels of
IL-6, hs-CRP, andTNF-a, however increased the levels of 1L-10, TGF-B and Foxp3 mRNA. At the same time, it in-
creased Tregs number in the ApoE ™~ mice. Compared with the model group, the difference was statistically significancet
(P<0.01). Conclusions

lated to the up-regulation of Tregs, which can lead to decrease the expression of serum pro-inflammatory factors such like

HLJDD can significantly alleviate the aortic plaque damages in ApoE ™~ mice. It may be re-

IL-10, hs-CRP and TNF-a.
[ Key words]
Mice

Atherosclerosis; Regulatory T cells; Huanglian Jiedu Decoction, Chinese medicine; 1L-10; TGF-B;
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ijﬂ;](é’*%ﬂ?f{t( atherosclerosis, AS) BB N
BG4 3 [ B RLAly ) A pL I S A%, H T
Wi AR, AS i R T A B R S Sl K 0 1 %
SEPERGAS  SRE RN BT 2E T AS KA K e Al 2
WATPE T 408 (CD4* CD25* T regulatory cells,
Tregs ) & —JSRFBR LAY T 40, 2250 1 43 0 1
MEK-10 SFALHE K -8 (transforming growth fac-
tor-B, TGF-B) Wl RAE N, A BFFRUESL, Tregs
RE B EAESE AS FJR  (HIECALH A BB

T % % ¥ % ( Huanglian Jiedu Decoction,
HLJDD) i (AN ALED) | T2y B B BT
A PUBR P2 20 8, BTV VR B 2 IR, BFoT R
W, HLIDD BE I 3 I8 15 ML S 95 Dy B, o 402 Bk
TR PESSRRI TR, BRI AR AS 11
TP, PRI E P B 20097 AS TP R
W EZ PR ANFER TR SR ApoE H:A
MR (ApoE ™7 ) /N B EE ST AS MR 32 O AR
HLIDD Xt AS /NERUMLAR B S Tregs (15200, %) 20
IS HLIDD Bijify AS BUZG AL o

1 #MR5EFE

1.1 ¥R iaH

6 JE i SPF Gt ApoE FE K Rk ( ApoE ™)
/NEL40 H[E RS C57BL/6) MEME/INER 8 L, Hdt
AR AR S5 B ) 2N w R [ SCXK () 2012 -
0001 ], 1= JE 15 Bl C 75 . 78.85% Kk Al 1) BE o+
0. 15% MA[EEE + 21% ey, T R4 B2 S5
OARHBE[ SCXK()2013 -0002] . S sE5 e/ J5
BB K 2 525 3l o0 528 B[ SYXK (58) 2011 -
0074] .,
1.2 #AY5IRXF

I R BE K BN B B0 ME L B0S EAA

(3:3:2:2) , B )7 BEBE 245 FIRHCRT; S et T Rl
H BT ERID AR 2 B 5 006 H 3 =6 (TG ) |k JIH [ P
(TC) I HEH 35 P E [ 8% (LDL-C) | =i % i i 2
I ABTE B ( HDL-C) 170 & 39 W [ e 5t e i 9
w5 BB C RV AR 1 (hs-CRP) (AN K6 (IL-6) 5
Jih g SR F--a ( TNF-a ) IL-10 5 TGF-B 1] & 44
W B 3348 22 42 N Fl TRIzol . TagMan Universal
PCR Master Mix, TagMan MicroRNA Reverse Tran-
scription Kit, TagMan MicroRNA Assays ( Takara, H
A) W HRIEF YT,
1.3 f%=8

it I A (8 Thermo 23 F]) K &k
B UL EE Thermo 23 F)) | Leica B IR vKAH (32
Reveo A7) (1420 553K A 3P 25 0L (AR
A B2 A ) L PL303 HL T K (Fii 1 Mettler Toledo
AT (SDS kR G (ALt BEARITARAF) Im-
age Station 2000 MM R4 R 40 ( [ Kodak 23 F]) (52
A2 e B PCR A (FE[E Roche 4H]) ,
1.4 FiE
141 /NEUMEH B AS BT

40 2 ApoE ™ T /INRBEAL > A HZH | = e fl 7T
20 HLIDD A% il i 2, 2 8 ., s R e ek i
I 12 IR IR 25%) T 1, HLIDD ZH%E 5 A
HEEH 3.5.7.0.14.0 ¢/( kg - bw) , FARALTT#EH
FE A S me/ (kg « d) AV AR H 44T SR F A #¢
HOKHES W iES T 16 JH, MR 8 HIH] JH i
C57BL/6) MEVE/IN AR X BRZL i A R S
1.4.2 BpACRSE K Ab

SEHERS 29 JH AR BE/IN B 0 S R B 1 W AR
A BT B ML, A /N BRI AR 7K s BCEE Bk 5
HIVER BRI R HE J& (0 WS 1M A8 A BEBR 5 5 g 4 I
AR EDKIEATIAL O Y WLERE 2% 32 3 Ik i B
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O A B0 5 SR FH 90 =2 200 i A ARG I 45 28 /N L Tregs
1.4.3  ELISA 0 1f 3¢ 4 AE K 7K P

3B /NI 4% BRI S Ud B 3 e A T4, 40
AR/ IL-6 \hs-CRP \TNF-o \IL-10 & TGF-
B,
1.4.4 RT-PCR i

Foxp3 M N Z5|¥) M L1 Invitrogen /A F) A A
glifk, Foxp3 LIiF5|¥F518 5° -ATGAAGAGCCT-
GCCTT GGTA-3" , FiiF5 19 ¥ %1k 5° -CCAGATGT-
TGTGGGTGAGTG-3" ; B-actin L iiF514) 5° -CTGTC-
CCTGTATGCCTCTG-3 >, F ## 5 ’-ATGTCACG-
CACGATTTCC-3" , $EHUIM 4 & RNA, Ik 3R
WEEE I L DA I BT £ . 45 78 eDNA S22 H
14 pL AR RNA,2 L enzyme mix LI K2 5 x RT Z&ap
W4 wL HA,42°C KW 1 h,95°C 2 5 min, Bl a]45
cDNA, RT-PCR:JWAKZ 735124 : cDNA 1 pL.2 x
PCR RNRAHY 10 pL 514 0.5 pL H,0 7.5 pL
J20 x SYBR 1 wL, 95°C JZ i 10 min, % [
(95°C 10 s.60°C 1 min) 3L 40 MER, HIYILKHE
WS Rk 2 22 TR HE 3 Ik,

1.5 Sitsah

K FH SPSS20. O A% B a4 7 40 A, T ¢
BHBHE AR £ bR 22 38R . XA RS Ay
ZFE B, R one-way ANOVA J7 50 B 5 5
AFFE ISR A7 225508, WER FHRR ARG 55, A6
96 W FE K E o« = 0.05,

2 #HR

2.1 /MREERMAE

S & UG B /N BRUORS il e, E B 5 TR )
EWIER , BOA G, MR/ BURS HR S 5
Z G ERR ES RN, REM KRR E EEAW
B, BP9 T AL/ BORE PR AL PR E B N
FLARRIZH /N B R A ERE, S 4L iR /K P & 3L,
REAIZH TG TC 5 LDL-C ¥4 5  HDL-C B BRI, 5
X RERAHAR L 22 A (P <0.01, % 1), ¥kt
1T5 HLIDD #4541 TG . TC 5 LDL-C A T F&AIK, A
HDL-C ¥ B34, Horp == RAth 775 HLIDD & 7 &
MR, SR M 22 5 B E (P <
0.01,% 1), 475, HLIDD % EA ApoE "~ /N A
IR AL,

T1 SN BIETE ZIMAEKFE (5 £5,n =8, mmol/L)
Tab.1 Body weight and level of blood lipoproteins in the mice

BREEIE B R L
P I s Bl R R IR E i
215 Groups Body weisht TC P JJE ] s I ] s Bl e
Yy wetg LDL-C HDL-C —
XiFHEZH Control 31.32 +2.87% 4.98 +0.57% 0.92 +0. 06" 1.88 +0.37% 2.18 +0. 25"
BEAIZH Model 43.85 +6.24 " 28.65+3.74* 4.33+0.25* 0.31+0.09* 24.01 +2.20*
HLIDD . .
J 40.49 +3.77°* 22.65+2.68* 3.21+0.37" 0.56+0.12* 18.79 +1.97*
Low dose
HLIDD . .
J 38.52 £5.38* 17.53 £3.52#%* 1.98 0. 34** 0.83 £0.21*%* 14.72 +1.26%*
moderate dose
HLIDD .
) J 35.13 £4.26* 13.65 £3.21%* 1.51 £0.26%* 1.29 +0. 17** 10. 85 =1.03**
High dose
SEARABTT 4 . .
el 41.48 +4.07* 15.88 +1.99%* 1.49 +0.31** 1.25 £0.23** 13. 14 0. 85**

Simvastatin

L SRR LA PP <0. 01, SXFIRA AR, * P <0.01,

Note. Compared with the model group, #P <0. 01 ; Compared with the control

2.2 REBESFE

XF ApoE T /N EURE S S Bk FEAT IR O B
R B, 6 B /)N B Bl ik N RS 6 W O B I B
HOB i, iR B 20 /)N B3 Bl Ik P s B 22 A A R
AL BESR DU B Kk 5 I XAk, S R
1T HLJDD 2H 5 $ A e s 5%, BB o5 3 3l ik 19

group, P <0.01.

Fo i B E AR TR (P <0.01, %2 5K 1),
F k5 A WA YR BOR R IT 5 HLIDD
R A PP AR N TR R
PE(P<0.01,%2 5K 2), #i# HLJDD 51k
M TTHR G E T AS BEH & T ZEZE AS iF

e,
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2.3 REETFKE
FERIZH hs-CRP \IL-6 5 TNF-o 7K 4%} HE 20
ETr i, FARARTT 5 HLIDD 55 U%ﬁ%ﬁ%ﬁ%{fﬁ
hs-CRP \IL-6 5§ TNF-o 7KV, SHAI AT L 22 7 A
WEME(P <0.01,3 3) ,HLIDD &4 5 -
TTHZER T B EME (P >0.05), #7275 HLIDD BA
BAFEIPTRIEA
2.4 Tregs 2% IL-10 5 TGF-B 7k F
5%} BB A Lb, 8 4 Tregs 0 W 3 FEAIK,
HLJDD H 50 4 B 8 T Tregs #iw, 2 7% A
BEM(P<0.01,£4), &4/ IL-10 5
TGF-B KRB, BRI /N TL-10 5 TGF-B ¥ i . - .

N PR AH i 2 A HLIDD &4 B FH R m i

KOV, SHA M 22 A B (P <0.01) AN ERAH BRI C oAb T 4
IR Tregs HIAFREERIEN Fogd miNA kP10 IHIEDD DAL £ op B
I AT X B4, HLJDD RE 235 14 i Foxp3 mR- B B

Note. Groups as follows: A control; B: model;

NA 7KF, HEf0 Tregs %0, #2725 HLJDD fg 38 fin C: simvastatin; D:HLJDD low dose, E; HIJDD
Tregs ﬁﬁ' ,%{Ei&;ﬁ\:ﬁ% 1L-10 L:j TGF—B s ﬁﬁ;ﬁ\::ﬁﬁ moderate dosw; F; HLJDD high dose.
RAEF Fig.1 Atherosclerotic plaques in the mouse aortas Oil red O staining

2 HHESHIKEEECE Y] A e (434 |, x200)

Fig.2 The atherosclerotic plaques in the mice aortas ( groups as the above, HE staining x 200)

®2 AN EKBESTEFR LB (2 25,0 =8)

Tab.2 Ratios of plaque area in the mouse aortas

2059 F3hhk Fahk=
Groups Aorta/ % Aortic arch/%
XiF BB ZH Control 0 0
FEFIZH Model 33.19 £5.35* 42.73 +8.62"
HLJDD fi&4H HLJDD low dose 18.43 +6.72* 28.65 £2.68%*
HLJDD 141 HLJDD moderate dose 14.26 £4.22"" 20.36 £4. 82%*
HLIDD @541 HLIDD high dose 10. 37 +3.43%* 15.94 +3.57%*
FARAMIT 4 Simvastatin 17.50 +4. 03** 33.18 £5.44*

T SO, PP <0. 01, SXF LIS, * P <0.01,
Note. Compared with the model group, *P <0.01; Compared with the control group, * P <0.01.
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F3 A/ RIEFRFKFE(x £5,n =8,ng/mL)

Tab.3 The levels of serum inflammation factors in the mice

20 Groups hs-CRP 1.6 TNF-a
X 20 Control 132.73 £6.22* 159. 62 £8.93* 55.08 4. 36"
HERIZH Model 296.52 £10.43 " 427.58 £15.33 " 163.24 +7.56*

HLJDD {ik#H Low dose HLJDD
HLJDD H4 Moderate dose HLJDD

233.71 £7.58"
198.52 £9.34"

379.32 £18.44 "
291.49 +£13.26%*

134.39 £7.27"
118.71 £5.74%*

HLIDD 54 High dose HLJDD 166. 13 +6.73*% 213.70 +15. 63" 73.51 £8.23%
FARAMIT A Simvastatin 158.32 9. 07" 186.53 +10. 19" 82.45 +6. 35"
T ST A, *P <0.01, SXTIR4 A, * P<0.01,
Note. Compared with the model group, #P <0.01; Compared with the control group, * P <0.01.

T4 FH/NR Tregs Hm M 1L -10 5 TGD - B /K (x +5,n =8 ,ng/mL)
Tab.4 The serum levels of IL — 10, TGFB and Tregs in the mice

2151 Groups Tregs /% IL-10 TGF-B Foxp3/B-actin
X} HEZH Control 9.64 +0.59* 295.34 £12. 66* 421.26 +18. 65" 0.38 £0.09*
HRFEIZH Model 4.85+0.27" 98.16 +15.48 " 148.37 £10.59 * 0.16 £0.05*
HLJDD {&4H Low dose HLJDD 5.57 +0.42* 132.53 +8.62* 230.19 +17.72* 0.20 +0.05*
HLJDD 4 4 4 #x #x
Modesate dose HLJDD 6.99 +0. 36 198.49 +13. 82 331.82 £11. 46 0.25 +0. 06
HLJDD #541 . . . P
High dose HLJDD 8.76 0. 48 261.73 £15.25 378.15 £15.67 0.34 +0.04
FARAMIT 4 Simvastatin 8.19 £0.37*" 234.58 £10.93%* 362.91 £ 18. 18" 0.28 +0.07%*

T GBI, P <0.01, SXFHRLTILEL, * P <0.01,

Note. Compared with the model group, *P <0.01; Compared with the control group, * P <0.01.
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Establishment of an orthotopic implantation model of
hepatocellular carcinoma in nude mice

TIAN Shu-hong, WANG Ri-chao, XING Gui-lan, XIAO Min, FU Jian"

(Hainan Research Center for Drug Safety Evaluation, Hainan Medical College, Haikou 571199, China)

[ Abstract] Objective To establish a new orthotopic implantation model of hepatocellular carcinoma in BALB/c
nude mice. Methods The nude mice were under general anesthesia with isoflurane inhalation. Hepatocellular carcinoma
was induced by subcutaneous inoculation of human hepatocellular carcinoma Bel-7402 cells in nude mice. The orthotopic
implantation model of hepatocellular carcinoma in nude mice was established by orthotopic implantation of small pieces of
the liver cancer tissues into the mouse liver by either a sandwich method or embedding method. The post-operative tumor
growth was determined by a small animal in vivo imaging system. Histopathological examination of the liver and tumor tis-
sues was performed at four weeks after modelling. Results The orthotopic hepatocellular carcinoma model of nude mice
established by the sandwich method had several distinct advantages: shorter operative time, less operational difficulties,
with a high rate of tumor formation, no wide-spread peritoneal tumor dissemination, well-preserved tumor histological struc-
ture, and low animal mortality. Conclusions Compared with the embedding method, the sandwich method can save much
time for preparation of this orthotopic implantation model of hepatocellular carcinoma in nude mice, and provide a more
convenient platform for research of liver cancer pharmacodynamics and other biological studies.

[ Key words] BALB/c nude mice; Liver cancer; Orthotopic implantation; Small animals living imaging system
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Note. A and C: The orthotopic transplantation tumor models were established by embedding and sandwich, respectively. The color bar

at right shows numbers of tumor cells by different colors representing the increasing numbers of tumor cells from bottom to top. B and D

The solid tumor models established by embedding and Sandwich, respectively.

Fig.1 Bioluminescence detection of the solid tumors of tumor-bearing nude mice



242 [ S B R 2016 4F 6 45 24 %% 3 W1 Acta Lab Anim Sci Sin, June 2016, Vol. 24. No. 3

T ; -r
.".a % i 2 . |:|-‘(.J ’; P ¥ ik
% - sy - . -
= ..r..... i - -'_'*"I."..".‘i"l
- g R ¥ .
s IR IR AE, st b
L # o - wh e St T, RS
W = Tl St A Nt s
.‘,. r;' g - = “ll. :y.‘ l'l+ r“-.ﬂ
. l‘.' rp g e L R g X
f L <ot A Ll 3o i
Ay = g 6. tud s - w'.lb'
AT TN A R Y. SR
o B e Y, “ 1 e s L
s p! oy g S
. yi"f; i f-"a e g
[

oA B 235 @ LA IO I S BALB/ ¢ $R/IN RUITH R
RIS AR B Jr o O T S A PR S o SR AR A
FLAF A 20 MO 25— B0, UL A, R H IR SE

B2 SCHRALER Y AL (HE s, x 100)
Note. A and B are the pathological picture of orthotopic transplanta-
tion hepatocellular carcinoma in the mice generated by embedding and
sandwich, respectively. Both the two types of tumors grow well, show

uniform cancer cells, form nest distribution,and without necrosis.
Fig.2 Histological appearance of the solid tumor

tissues. HE staining, %100
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JRFFLLIRTS (status epilepticus, SE) MR PBETSRE L, ik WAL (60 d)SD K 30 RAMZH4EL (20 d)
SD KEL 45 K, BEHLA R MAFE SE + ORS 4 JlA4FE SE 4 414F SE + ORS 4 \4h4F SE A SAE A4 15 K, &
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K, 20 HARE R 5% ~8% (Z)Q%Lft«’éi VE T R i R R SRS UGB TR 3 5, B4 4 40. 00% , JRUAF4 57. 14%
FET- RAEBT IR ARG 24 h N,72 h JGFET- 308 T 742, (3) SE J5 S50 R BRUMBE W] i A%, 245 T ORS R H
Ji , MM A T I 3 7K (4) PIL K ORS # B )5 , A4E 4L FAAELL 72 h NIET- R B I%AL, 418 SE JFM K ORS
TR B A L S AR TR R AR R AR AR R T
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Mortality of rat models of LiCl-pilocarpine-induced status
epilepticus can be reduced by oral rehydration salt solution

HAN Wei,JIANG Li* ,HE Rong,SONG Xiao-jie, CHENG Li

( Department of Neurology, Children Hospital of Chongqing Medical University, Chongging 400014, China)

[ Abstract] Objective To explore a new method of reducing the mortality of rat models of LiCl-pilocarpine-induced
status epilepticus (SE) by oral gavage of rehydration salts (ORS) liquid. Methods Forty-five young SD rats (20-day-
old) and 30 adult SD rats (60-day-old) were enrolled in this study. They were randomly divided into five groups: the adult
SE rats received ORS gavage (adult SE + ORS) ,adult SE rats(adult SE) and young SE rats received ORS gavage ( young
SE + ORS) , young SE rats ( young SE) and young blood glucose group. Seizures were induced in both young and adult SE
groups with i. p. LiCl-pilocarpine was injected i. p. to induce SE, which was interrupted by diazepam at 60 minutes after SE
onset. ORS gavage was conducted in all the ORS groups in different doses according to their ages at 1 hour, 12 hours or 24
hours after the onset of SE. The other groups were not given any treatment. The latency of seizure onset, changes in body
weight, level of blood glucose at 8 hours after SE onset and finally the death rate of the rats were recorded. Results (1)
The body weight of the rats with seizures was reduced by 5% —8% . (2) The mortality rate of the SE groups was high, espe-
cially at 24 hours after the SE onset, which was 40% in the young group and 57% in the adult group. (3) The blood glu-
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cose level was significantly decreased in the SE rats, and ORS gavage made the blood glucose returning to normal in the SE

rats. (4) ORS gavage apparently decreased the mortality rate of young and adult groups during the 72 hours after seizure

onset. Conclusions ORS gavage effectively reduces the mortality of SE rats, and is an effective method to improve the sur-

vival of SE rats.

[ Key words)

LiCl-pilocarpine; Statue epilepticus; Rat; Mortality

Corresponding  author: Jiang Li,Email: dr_jiangli@ 126. com
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1 #MB5RAE

1.1 ##
1.1 SEgsh 54

20 H iy SPF gtk SD KL 75 H, Hdp 1Ak E
TE 35 ~52 g 19 45 HIRHTE 180 ~230 g 930 H,
PR U5 T 7 PE BB K2 S50 sl 4 e [ SCXK ()
2012 - 0001 ] , 7£ 5 PR R R R 2 a L BB sh 9
> SPF 2 ¢ i 52 0 1 il 47 [ SYXK (¥ ) 2012 -
0015] .

HRAE A B H 4 F1 SE J5 275 e ORS AbFHR
FHBEALEC 73253 R LLE 5 A4 UAF SE + ORS 4|
AT SE 4 414F SE + ORS 4 4h4F SE 41 414 1Ml
BEIE 245 15 H o Ho o e 41 X 4 3 M4,
A3 TF 8 X BE4H SE 2 SE +ORS 2465 H.,
1.1.2 5]
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TRIRFTHE S % (RIS EA LR AR A ) 1
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(10 mg/kg) FiPtH M BFEEFEAVE , & AE 60 min 5
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KB IV RRANER B S, mbEZH B % REE 3 L
i P e Bt A AR R K
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1,12,24 h LI ORS W H , #2403 VA& H
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S TZACEE, SE R A A543 R R SR i
S5 2 SR BB IR 5 AR EE e R AR O, 430 LA
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T R IR R BRI S5 B
T Sk RN | 2 2 U iy PR A S,
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A RBIIEICE K E S A 30 min &£ 4K
VI ENE, DFEHFEFZEE 1 ~11 min B4 1k
15 AR A TE 4525 )5 1 ~ 28 min & ERAE, &4
TR AN OIE LR 1, 414 SE+ORS A4 1 H
SEH K RAEIRE] V HRAEIEFFEE 20 min JEFET, K
A 14 H, 214 SE 2 15 H S80S B
Ui, BUFE SE + ORS 4B AF i 13 H, Hr 1 HAE

KBV REAESG 27 min J5HETS, 55 1 HSEE K EUE
ST R s IR A5Sk AE AR {2 30 min
JaARRFE] IV éﬁiﬁ’ﬁ;,%ilﬁhﬂ 1 W\,?)O min JG5A
KB IV GORAEBGR 528, WAE SE 44 1 LR
KBV R LN G H 42 38 min JGAET, ) A 14
H IR e 4L 10 R4 A K RGE R R )
2.2 FETH

20 S 56 R BRI R T S R B X 0 (T LR
2) WA IR A R AT IR E B 7% ~ 8% , AR
AR R AT Y 5% ity AR e A 2
S B FEM(P <0.001),

R ABAHLR YIRS EARE LA (2 £5)

Tab.1 Status epilepticus in the experimental rats

St ar kil
A IV % e i
S (EVIRIUN RN BAER min T AR
215 [ B8]/ min RATIREL F#4E 60 min . Number of
Number . Time of
Groups £ rat Seizure Number of Number of . successful
of s latency onset failure rats lasting serare models
<60 mi controlled by
o diazepam
4)4F SE + ORS 4
Young SE + ORS 15 30.08 +9.42 1 5.84+2.84 14
A 4]
M SE‘/E 15 30. 65 +8.43 0 5.74 +£2.35 15
Young SE
JAF SE + ORS
Adult SE + ORS 15 41.21 +16. 64 1 12.45 +9.44 13
JRAE SE 4
Adult SE 15 39.04 +17.03 1 12.07 £9.32 14
A
L B4R 10 36.06 +£9.95 0 6.01 +2.83 10
Blood glucose
R2 SRS IRET S AR AR (x £5)
Tab.2 Changes of body weight of the rats before and after status epilepticus
Nl TR W I A R
415 R /g oy Tl A ER 7T 53 He 9%
Groups Body weight Body weight . ht}{ Body weight loss/
before seizure after seizure welgnt Joss b. w. before seizure
414 SE + ORS 41
Young SE + ORS 41.62 +3.34 38.72 £3.12 = 2.96 0. 94 7.11
3 4]
A07F SE 41 41.60 £4.46 38.23 £4.31" 3.36 0. 88 8.09
Young SE
JAF SE + ORS 41 .
Adult SE + ORS 212.09 +20. 65 200. 46 +21.79 10.38 +6. 74 4.94
WA SE 21 .
Adult SE 221.70 +21.87 210.11 £21.43 11.59 +6. 18 5.23

L WA AR E 5O E R E A, P <0. 001,

Note. * P <0. 001, comparison between the body weights before and after seizure.

2.3 ETIER

SE J5 1,12 24 48 72 96 120 h 2 7 ANIFIA] &5
WLEE A5 2H S I ST 40 I SR BT ] BB T3
WA ILHET 7 1, AR IEAETS 10 K, %4F SE
+ORS ZH AR SE + ORS HIET- R 510 7. 14%

F115.38% , W AR T 4 4F SE 41 Wi4FE SE A, %3
A B14E SE 415 SE + ORS 4 i 4F SE 415 SE +
ORS HZ BT F 25 HA WEME(P <0.05) , 4%
2SR AE T L BB T L35 3,



246 [ S B R 2016 4F 6 45 24 %% 3 W1 Acta Lab Anim Sci Sin, June 2016, Vol. 24. No. 3

R3 HUALEYIETAEL

Tab.3 Mortality of the experimental animals

ANFFET R RIFE T4 n ST
15 Mortality at different times SET- ¥/ n il h T2/,
Groups Death Times of death Mortality rate
1h 12h 24h 48h 72h 96h 120 h after seizure
4)4F SE + ORS 41 A
Young SE + ORS bz 2 00 1 12 7.14
4
B Sh,/ﬁ 0 0 0 1 0 0 6 15.34 £6.24 40. 00
Young SE
JA4F: SE + ORS 41 .
Adult SE + ORS o 0o 0 0o 2 0 2 72 15.38
U SE 4
Adults SE 1 1 3 2 1 0 8 31.62 £22.87 57.14

;% Young SE + ORS 5 Young SE #HAET-F AL P <0. 05, * Adult SE + ORS 5 Adult SE 4HAET-F AL P <0.05,
Note. 4 P <0. 05, comparison between young SE + ORS and young SE groups; * P <0. 05, comparison between adult SE + ORS and adult SE groups.
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3 g
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A8 B TR TAE i A m e b 2 Y, HL5K
B — B

H RTAY 0 Ry 3 22 48 b 7 R & AR 30 il gk
50, MR BR 5 A B 7 TR R0 . AR AR,
BTG AL RSB MR REAE A, AR 4R R
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Structural and functional differences of the reproductive
system in fertile and infertile male naked mole rats

YU Chen-lin, LIN Li-fang, YUAN Zi-yan, ZHAO Shan-min, TANG Qiu, SUN Wei,
CAI Li-ping, XU Chen, CUI Shu-fang”

(Laboratory Animal Center, the Second Military Medical University, Shanghai 200433, China)

[ Abstract] Objective The aim of this study was to observe and analyze the differences of reproductive system in
fertile and infertile male naked mole rats. Methods  Five fertile and 5 infertile 2-5-year old male naked mole rats were
used in this study. The testis and epididymis on one side were collected, weighted, and measured to get their viscera coeffi-
cient. The other side testicle was collected and fixed in neutral formalin solution for histological examination. The other side
epididymis was used to examine the sperm count and sperm activity. Serum of the naked mole rats was collected to measure
the level of luteinizing hormone (LH) and testosterone (T). Results Compared with the fertile group, the testis weight of
infertile group was significantly decreased (P <0.05), their epididymis weight, testicular coefficient and the epididymis
coefficient were all significantly decreased (P <0.01), all their sperm count and sperm activity and their LH and T levels
were significantly decreased (P <0. 01 for all). Pathological examination of the testicular tissues of the fertile group showed
that many types of spermatogenic cells were seriously detached, the numbers of Sertoli cells and stromal cells were de-

creased. Mature sperms in the seminiferous tubules were highly decreased in number or even completely disappeared.
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Conclusions Compared with the fertile individuals, the reproductive system of infertile male naked mole rats presents

structural atrophy and declined function.
[ Key words]

Luteinizing hormone ; Testosterone

Naked mole rat; Fertile individuals; Infertile individuals; Reproductive system; Spermatogenesis ;
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Effect of chronic corticosterone administration on the learning and
memory and expression of synapse-related proteins in mice

SUN Xiu-ping' , YANG Jiu-shan® , ZHANG Nan', SONG Ming-jing' , QIN Chuan'*

(1. Comparative Medicine Center, Peking Union Medical College, and Institute of Laboratory Animal Science,
Chinese Academy of Medical Sciences; Key Laboratory of Human Disease Comparative Medicine, Ministry of
Health; Key Laboratory of Human Disease Animal Models, State Administration of Traditional Chinese Medicine.
Beijing 100021, China; 2. Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250014 )

[ Abstract] Objective To investigate the effect of chronic corticosterone administration on learning and memory
and expression of synapse-related proteins in mice. Methods  C57BL/6] mice were randomly divided into control and
corticosterone ( CORT) groups ( 10 mice per group). CORT was dissolved in the vehicle (0.45% hydroxypropy-B-cyclo-
dextrin, B-CD). Corticosterone (5 mg/kg/day) was orally administered in drinking water for 35 days. The control mice
received vehicle (B-CD) in drinking water during the entire experiment. Social discrimination test and Morris water test
were applied to evaluate the learning and memory impairment of the model mice. Results Both the mice of control and

CORT groups were more interested in social ( stranger cage) than the non-social (empty cage) experience. The control
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group increased the time spent with an unfamiliar mouse ( stranger 2 cage). The mice of CORT group were not able to dis-

criminate between an unfamiliar (stranger 2) and the familiar mouse (stranger 1). In the Morris water maze test, in con-

trast to the first 3 days, an increase in latency to reach the hidden platform (P <0.05) was observed on day 4 in the CORT

group compared with the mice of control group. CORT-treated mice showed a statistically significant decrease in the fre-

quency in the platform, frequency in the target quadrant and distance in the target quadrant (P <0.05, P <0.05, P <

0.05) compared with the control group. The western blot analysis showed a notably decreased expression of PSD95, Syn-1

and p-erk in hippocampus in the mice of CORT group compared with the control group. Conclusions Chronic administra-

tion of corticosterone induces learning and memory impairment and decreases the expression of synapse-related proteins.

[ Key words]

Corticosterone; Learning; Memory; Synapse-related protein; Mice
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Fig.1 Effect of corticosterone on social discrimination in the mice
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Fig.2 Effect of corticosterone on the Morris water maze test of the mice
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Establishment of a mouse model of limb heterotopic
composite tissue allograft transplantation

HUANG Jian-bing, XU Gao-jun, LIU Hao, MEI Ju, DING Fang-bao "

( Department of Cardiothoracic Surgery, Xinhua Hospital, Shanghai Jiao Tong
University School of Medicine, Shanghai 200092, China)

[ Abstract] Objective To establish a stable mouse model of limb heterotopic composite tissue allograft transplanta-
tion. Methods 25 pairs of C57BL/6 mice were used for this limb heterotopic allograft transplantation experiment. The
hind legs were taken from the donor mice. A transverse incision was made at the level of inguinal ligament to expose and
mobilize the femoral vessels up to the external iliac vessels. All branches to the external iliac artery and vein were cut off by
electrocoagulation. To cut off the external iliac artery and external iliac vein, and to transect the femur, thigh muscles and
skin. The donor external iliac artery-external iliac vein anastomosis was performed in end-to-side fashion with recipient
mice’ s right common carotid artery and jugular vein, respectively. Continuously suture the donor skin to the recipient skin
incisal margin to fix the limb. Cut off the donor limb’ s distal tibial joint, and ligate the stump. Results The success rate
of the heterotopic limb transplantation operation was 76% . The total operation time was 87. 1 +10. 1 minutes, and the ves-
sel anastomosis time was 55. 3 £9. 6 minutes. Conclusions This mouse model of limb heterotopic limbcomposite tissue al-
lograft transplantation shows a high success rate of the surgical operation, and is stable and reliable. It is a new ideal model
for studies on transplantation immunology.

[ Key words] Mice; Limb; Composite tissue; Transplantation; Animal model
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Effects of tacrolimus on the expression of protein phosphatase 2A and
P-AKT in rat hepatocytes

NIU Yu-jian' , WANG De-en’, YANG Liu®, CHEN Xin-guo', WANG Hong-yu”*, XU Chun®*

(1. Department of Organ Transplantation, 2. Department of Endocrinology, the General Hospital of the
Armed Police Forces, Beijing 100039, China)

[ Abstract] Objective To observe the effects of tacrolimus on blood glucose, insulin, expressions of protein phos-
phatase 2A and P-AKT in rats in order to explore the mechanism of hyperglycemic action of tacrolimus. Methods  Sixty
male SD rats (body weight 89. 83 +4.44 ¢) were randomly divided into tacrolimus group (n =40) and control group (n
=20). The rats in the tacrolimus group were administrated with tacrolimus 4 mg/kg daily. The rats in the control group
were given the same amount of normal drinking water daily. The rat body weight, fasting blood glucose concentration and
blood concentration of tacrolimus were measured monthly. All rats were killed at 5 months after the tacrolimus administra-
tion. The serum insulin levels were detected by radioimmunoassay method. The expressions of PP2A and P-AKT in liver
tissues were assessed by immunohistochemistry. Results After two months of administration, the blood glucose levels in

the tacrolimus group were significantly higher than those in the control group. The HOMA-IR in tacrolimus group was signif-

[E&TH ] R 68 E BRI H (4% WZ20130104) ,
[{EERN]FER(1966 - ), J, FAEEIN, €k . A EHH . Email: niuyujian@ aliyun. com
[EIEE 115 (1967 - ) , 2, FATBEIR, WA A S0, Lol 4RI RO . Email; wjxuchun@ sina. com



rf [ SRS B 2016 4E 6 45 24 #4553 ] Acta Lab Anim Sci Sin, June 2016, Vol. 24 No. 3 263

icantly higher than that in the control group P <0.05). ISI was significantly lower than that in the control group (P <

0.05). Immunohistochemical examination showed that the expression of PP2A in hepatocytes in the tacrolimus group was

increased compared with the control group, while expression of P-AKT in hepatocytes of the tacrolimus group was decreased

than that in the control group. Conclusions Tacrolimus can induce necrosis of islet cells, decrease of the amount of islet

cells and insulin secretion, decease of sensitivity to insulin, and increase the resistance to insulin, therefore, leading to in-

crease the blood glucose level in rats. The expression of PP2A in hepatocytes in the tacrolimus group is increased, while

the expression of P-AKT is decreased. Interfering of insulin signal transduction pathways may be involved in the hyperglyce-

mic effects of tacrolimus.

[ Key words]

Post-transplantation diabetes mellitus; Rat; Tacrolimus; P-AKT; Phosphatase 2A
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Tab.1 Comparison of body weights between the two groups

5 1 AR 2 R 3HR 4 HAR 5 AR
(:‘ The end of The end of The end of The end of The end of
sroups 1*" month 2" month 3™ month 4™ month 5" month
b 7 5L ] ¢
4L}'§%EJ A 134.47 +5.68 185. 64 +14.37 250.13 £18.72* 258.63 +23.86 " 278.36 +22.81 "
Tacrolimus group
X BRZL

127.35 +£6.42 178.65 +18.95

Control group

262. 64 +27.89

291.13 +14.38 311.77 £14.02

T SXEAML, P <0.05,
Note. * vs. the control group,P <0. 05.
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Tab.2 Comparison of blood glucose levels between the two groups
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Xf B
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e SR, P <0. 05,
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Tab.3 Comparison of HOMA-IR, HOMA-B and
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apiE
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Note. *vs. the control group, P < 0.01, *vs. the control group, P <
0.05.

2.5 KEBRBREZYLET

FH 40 4551627 1 58 W8 22 1 2H K BRLJBR i 2 7]
J % BREH K BB AR 487V 28 ] UL | iR vt 4 i 25 91
T, 4 6L T L B 8 %) A5 R R A A% A% AT T
JIR % 24 B G (0 A, e 38 A (ILIRT 1) 5 At 5 B2 W) 2
KBRS E AN B 402 5% 55 | J66 5% 41 i 2
i I D 2 LT N AT 22 BN SR Y 5 U
WYLt R S FR, BB 53 40 M I AZ 08 2% AT UL 3 A6 240 il

2.6 KXFRHAFHE PP2A #0 P-AKT FRikx/KE

5w 5 K B ERR A H PP2A C FHMES
80% ,XFHRZH PP2A C FHPEE R 10% , x¥° =17.0707
(P<0.005) , Ml Z=554 BEME (K3,4), fhrid
A4 P-AKT B PBH PR R 10% , %F BR4H Ry 100% , x°
=32.727,P <0.001, 254 W EM (K 5,6)

3 e

AT GG fth 5 3 R 20 A I B 24 4 vl o
TE 6 ~10 pe/L Z a3 2 H FTIG R GERE S e 1 il 1
A2, FRATIER 2 A 7e 5 ) 41 K fl s
JiE I s K SF - JF, HOMA-IR b JF, IST FR&, $2m K
AR A At e R 0] LA | IOBE T = R 2 A AN
JEFIER £ AT R BAAAE Tl 5w 5 w5 | S A4 R s
BRI X S RRATLAE R IT S AR, T
o 5w 5 R R 3R A AN R i L 2 A TR 2 0t
8, — B R e SR X By B 4 B A
FERE MRS B AN & A A T M T A R B
W, b 5e B R LR ST i 5 R A Bk, 7E
el SR JE KA R B R R, b re B m] R B R R
HEHLRIALEI AT . SEHUAK IR BERA AR
JE IRAE SR A kR T RE RS IR
=z NEIFRAE, SRR SRR B S E BT R
B, PN I B U5 40 A PP2A 1) 3% 38 B S 8 i P-
AKT 1 TRS-1 B1@ A/ ARZ M 5E L BAE I
W =PRSS, A PPR2A =
R N kY (AR 1 I o o 1 2 A
PP2A C FRik/K 380, 5B PP2A 7 PP2B il i
T (0 B8 2 A1 1 7)) S B AU ZE L Y T AR
Hl—E EH



266 [ S B R 2016 4F 6 45 24 %% 3 W] Acta Lab Anim Sci Sin, June 2016, Vol. 24. No. 3

*F
“

1 XA R BUBR R IR AR S (HE G )
Fig.1 Histology of the pancreas of a

control rat. HE staining
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Fig.3 Expression of PP2A in a control rat liver tissue.
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Fig.5 Expression of P-AKT in a control rat liver tissue.

Immunohistochemical SP staining.
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Fig.2 Pathological changes of the pancreas in a

tacrolimus-treated rat ( HE staining)
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Fig.4 Expression of PP2A in a control rat liver tissue.

Immunohistochemical SP staining.
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(#ZE] H# 4 pEGFP-N1/IL-37b HAZRBEIA IFR LA THP-1 g i FRHN ., FiE MA
PBMCs 42 HUE RNA, FI ] RT-qPCR $ A 14 11 IL-37b 3 4wt IX 591, Tk % pEGFP-N1 ELAZ R 8K, 4
M E A TR pEGFP-N1/IL-37b %44 %] THP-1 ZHarp , il id RT-qPCR F1 Western blot #5 IL-37 Rk, &R W
T ) R RN 7 285 2R s IL-37h ZEPR I Aff 4 A BAX 3 804K pEGFP-N1 H1; RT-qPCR Fl Western blot 45 5% i 7R 5%
Yu THP-1 /5, 1L-37 Rk AP B T8 (P <0.01) . 518 O T Hr IR W+ 1L-37 HEAL R IR E K pEG-
FP-N1/1L-37b, A iE—EWF5E 1L-37 ThAE M 50650 i o6 R 29 2 140t
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Construction and expression of eukaryotic expression
vector of human IL-37b gene
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[ Abstract] Objective To construct the eukaryotic expression vector pEGFP-N1/1L-37b and analyze the expression
of TL-37 gene in THP-1 cells. Methods Total RNA was extracted from human peripheral blood mononuclear cells ( PB-
MCs) and the coding region of IL-37b gene was amplified by RT-qPCR. Then, the gene was cloned into pEGFP-N1 eu-
karyotic expression vector. After transfected the recombinant plasmid into THP-1 cells, the expression of 1L-37 was detec-
ted by RT-qPCR and Western blot. Results Double restriction enzyme digestion and gene sequencing showed that 1L-37b
gene was correctly inserted into the eukaryotic expression vector pEGFP-N1. RT-qPCR and Western blot showed that the IL-
37 expression level was increased significantly (P <0.01) after transfection in THP-1 cells. Conclusions We successful-
ly constructed a novel anti-inflammatory cytokine 1L-37 eukaryotic expression vector pEGFP-N1/IL-37b, which lays a foun-
dation for further study on IL-37 functions and its association with related diseases.
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Y, ARSEREF 8 b, B DI,
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®1EWTOLER PCR Y5
Tab.1 Primer pairs for the real-time PCR

SE Gk 2] PR B/ bp
Gene name Sequence Product length
L37b Forward ; 57 -CTTAGAAGACCCGGCTGGAAG-3’ 145
i Reverse: 57 -GTCCAGGACCAGTACTTTGTGA-3’
Forward ; 57 -CGGATTTGGTCGTATTGGG-3’
GAPDH 216
Reverse 5’ -TCTCGCTCCTGGAAGATGG-3’

by

1 CHCK

T

SO0y
400
300

200y

100

7 :M: Marker;1:PCR 724,
Bl 1 I1L-37b 3 PCR =4 B BHEE I L Tk
Note. M: Marker; 1; PCR products.

Fig.1 Agarose gel electrophoresis of IL-37b PCR products.

2.2 BEHRMNMEE

2 FORL B TR R 75 PCR 72 8 B S A I H
KR, 8 5 B VE AEmS /N T 750 bp Ab A — B2 Y
RSP 25l (DL IBT 2) , W LR A7 3 v 4 BT R,
— 2L XU V) ( EcoR1/BamHL1) , 7 1) B JIG W 5 I H
kAN, AT L2y 4700 bp B9 AR R BEFT 660 bp A2
i H W R B (IR 3) , KNS B A A
DNA 7 45 53 5 7 | #4) i 0 55 41 i ke pEGFP-N1/
IL-37b 1 & A 1L-37b [ 4K J¥ 51 (660 bp) , Blast
[R5 M1 878, 5 GenBank 1 % 5% %) IL-37b
(NM_014439. 3) J¥ 5 AH L, & 30 A PR A sl 3 A7 7F

5L R0 G/T M A/G(ILIE 4) , A UE & PR TR

Z 51 (SNP) .
2.3 IL-37b 7 THP-1 fAfa Ay Ri%

# 4 ikl pEGFP-N1/1L-37b % ¢ THP-1 41 il
J&i ,RT-qPCR i &5 5 /R (WL 5) ,1L-37b Rk
XFREZHIA B TF R (P <0.01) , H45 T LPS fili)s , 2%
S BEME(P <0.001), Western blot #6145 % 5 7%
(WLE6) ,7E50 x 10° ZEA7 Ab ] WLAR S 25417 , S5 T
SERMRLT X 55T HEA T O B R AL A T 2 2R R IL-
37 Fik kY B IR TS (P <0.01)

S0040

1004
T50

10}

M Marker;a ~ b, BIPE BB 7% PCR 74 ;
1 ~ 8 FAPEFCBE R Y% PCR 74,
2 [H7 PCR BUISHEEE R B Ik
Note. M: Marker; a ~b: Negative control;
1 ~8: Positive colony PCR products.

Fig.2 PCR agarose gel electrophoresis of the bacterial colonies

M I 2 M
bp bp
SO0
RILI
2000 2040
| S(10h
1 W3tk [TULH]
750 750
S0 A
200 250

100 (I

1 :M: Marker; 1 ; BAPEXT AR
2 : pEGFP-N1/1L-37b SUEFII =4,
3 pEGFP-N1/IL-37b W]
7B NE W BE IS LUK
Note. M: Marker; 1: Negative control; 2: Restriction
enzyme digestion products of pEGFP-N1/IL-37b.

Fig.3 Agarose gel electrophoresis of restriction enzyme

digestion products of pEGFP-N1/1L-37b.

3 g

IL-1 BERGEIA 11 A, 4 REZHORE R M
AR, Hop 7 A R sh ) (-1 1L-18  IL-18
1L-33 IL-36a IL-36B . IL-367) ,2 K K IR 1 32 K 5
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AR BT R BAT AU 40 1L-37a b ¢ FE
FORTWRESE BORR i BE W S R T K
Jok 250 NK 40AE B AN A 28 1 40 RS2 0k )
B A, 17 IL-37d \e H TR 5 E- B AL KK
HL TR 1L-37a, B 5K 1L-37h, .00 AR
KIL-37c (AR —HR A, 137 2 B Af RAHE &R
Py — AT B TL-1 KRR

IL-37b J& TR & rh 43 e KA — 4> A%
Bk 3 S4BT LIAMY HAl 5 AN b B T S
AN T 1T i Y caspase-1 il U147 s, 1L-37b Hi A £

TR %
. -— 30 10" L-37

- - - --q—_'l‘.'-lu:h.-\!’lilll

= + A + LPS 1 pg/mL
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] e
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Fig.4 Analysis of DNA sequence alignment.

[ =¥ mock-transfected
Bl 5L 1L-3Th expression

10 5 11

o
'l

1L-3Th
Relative mREMA expression

L]

=t B

L
Wehicle LIPS

. ]

Y S A LR, * P <0.05,
" P<0.01, P <0.001,
B 5 THP-1 40 1L-37b FEK mRNA /K1 ik
Note. “P<0.05, ™ P<0.01, *P<0.001 for [L-37h expression vs.

mock-transfected.

Fig.5 IL-37b mRNA expression level in the THP-1 cells
[ & ¥l mock-transfected
B L 1L-37h expression
1 - (1]
=
.:—_" L
= L5
=
o
=%
E
_'El | 4 e L,
q:_-’:

0 - r
Wehicle LPS

0 YL S 2SR A L3, * P <0. 05, ™ P <0. 01, **P <0. 001,
B 6 THP-1 4Hffrh IL-37 | K54

Note. Electrophoresis (left) and quantification (right)

representation of Western blot. * P <0.05, ™ P <0.01, *™P <0.001 for IL-37b expression vs. mock-transfected.

Fig. 6

IL-37 protein expression levels in the THP-1 cells
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PR N B ARSNEE IR T T NI A
AR av, B3 EEZFHRIE
R, ERE,EAE, T, BRE,WHE, R, HE

(st A Besh PRl BoR 22 Bt/ B (R BR 24 ) ALt T S0, b AT 102206)

[F#ZE] B8 A RN S5 B L iR s iy 572 00 77 = IR L5 3500 5 75 IR
BTG R av, B3 HEZEFRENBL, NS EEIRER RN TFERZERA T ERES S, Ak %
PPy o b g AR IR 5 AR SRR AL 228 5 AR 4R 78 NI R R4 T 24 b ARSMLIE S R RT-PCR $
ARXFHEIEFEET 5 00 F & B R A T av, B3 EFE B RBRM, R RT-PCR BE55HR Bon, L5500 5
WHBEGE av B3 FREA LR TH(ERA) KRR HREA R ov B3 HRFTE GARILEE IR BAH =
HZRZERICEEE(P >0.05) ;368555 1 4H (WLEARA) |, ISR R A R ov B3 S MR B & & T X
AR LA (P <0.05) . &it  FIRNBILERA ARSI FIFEFEFE N L AERIEEE av B3 1
B BT RN AR av, B3 EEEAE AT EAEZSHIMEIIR ST .

[F#iE] A RPN 78 IR L R A0 3h 4557 av, B3 2

[RESZES] Q95-33 [ XEktRIREE] A [XZEHS] 10054847(2016)03-0273-07

Doi :10. 3969/j. issn. 1005 —4847. 2016. 03. 011

Differential expression of integrin av 33 in bovine endometrial
epithelial cells before and after co-culture with bovine blastocysts

NI Qian-lin, NI He-min, PAN Xing-qian, QI Xiao-long, SHENG Xi-hui,
XING Shu-han, LIU Yun-hai, GUO Yong”

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

[ Abstract] Objective To investigate the differential expression of integrin alpha v beta 3(av,83) on bovine endo-
metrial epithelial cells before and after co-culture with bovine blastocysts, and to explore whether this specific signal might
be applied as a new marker for identifying the bovine uterine receptivity. Methods  The in vivo bovine embryos were co-
cultured with their endometrial epithelial cells for 24 h, then, RT-PCR was used to detect the differential expression of av,
B3 among those groups. Result The results showed that ov,B3 can be expressed on bovine endometrial epithelial cells
both before and after co-culture with their in vivo embryos. There were no significant differences of expression of av,B3 be-
tween Group I (only bovine blastocyst) and the control one (P >0.05), but there were significant differences of av,B3 a-
mong Group II ( the hatched bovine blastocyst) , and Group I, the control one (P < 0.05). Conclusions The in vivo
hatched bovine blastocysts are more suitable for induction of intergrin av,33 in bovine endometrial epithelial cells after their
co-culture than that of co-cultured with early stage blastocyst. Integrin av,3 might be applied as a new molecular marker

for detecting bovine uterine receptive status of the bovine endometrium.
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T AL F S TR 5 IR 2N s B Sk e S AR 5 L R i
1 ISR 10 K EERAIIL(bar =60 wm, 10 x20)

Note. Arrow A indicates bovine uterine tissue bloc. Arrow B indicates the original

generation of bovine endometrial epithelial cells.
Fig.1 Primary bovine uterine endometrial epithelial cells derived from the

tissue block cultured for 10 days(bar =60 pwm, 10 x20)

TE:C. FikBrigh | AT 5 AR L B AL D. Fi 3k Bris o 4 AT B IR L B4,
B2 FENEERERAME(bar =60 pm, 10 x20)
Note. Arrow C and D indicate bovine endometrial epithelial cells.

Fig.2 Passaged bovine endometrial epithelium cells(bar =60 pum, 10 x20)

P

L4
T B ORI 2 S FER  F. R PRAMNEFR 12 h 94 RIEEIR G RIMEAT IS5 R A AR BEE 1. 36137 24 b R AR 2ERR
3 RZEIE AR RN IRHR (bar =80 wm, 10 x40) 4 FLIEFENT S ARG (bar =80 pum, 10 x40)

Note. E indicates a bovine morula;F indicates an early Note. G indicates a bovine blastocyst co-cultured with

bovine blastocyst after being in vitro cultured for 12 h. endometrial epithelial cells at the beginning.

Fig.3 In vivo bovine embryos after freezing-thawing H indicates bovine blastocyst co-cultured
(bar =80 wm, 10 x40) with endometrial epithelial cells for 24 h.
Fig.4 Bovine blastocysts before and after co-culture with

endomerial epithelial cell for 24 hours(bar =80 pm, 10 x40)
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Note. A. Positive control sample; B. Control group;

C. Co-culture group I; D. Co-culture group II
Fig.5 Differential expression of integrin av,33 after

in vivo bovine blastosysts being co-cultured

with endometrial epithelial cells
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Fig.6 Comparison of the mRNA levels of integrin av
mRNA in endometrial epithelial cells before and after

co-culture with the bovine blastocyst for 24 h
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Fig.7 Comparison of the mRNA level of integrin 33
in the endometrial epithelial cells before and

after co-culture with bovine blastocyst for 24 h.
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Effect of Maca extract on the toxicity and immune organs in mice

YU Fa-rong, ZHANG Shi-shuang, ZHANG Zhen-nan* , LIAN Xiu-zhen, XIE Ming-ren, LI Deng-lou, YANG Bo

(Key Laboratory of Evidence of Science and Technology Research and Application

Gansu Province Institute of Political Science and Law, Lanzhou 730070, China)

[ Abstract] Objective To study the effect of Maca extract on toxicity and immune organs in mice. Methods One
hundred and fifty SPF BALB/c¢ mice (male; female =1: 1, body weight 20 —22 ¢) were used in this study. The mice re-
ceived Maca extract for 15 days, and the maca toxic effect on mice, and the thymus and spleen weights were observed.
Results At 24 hours after oral administration of Maca extract in an accumulated dose of 320 g/kg * bw, no toxic response
was seen in the mice. After administration of Maca extract in a dose of 16.0, 32.0, and 64. 0 g/kg * bw for 15 days, the
thymus weight was increased by 36.84% , 89.47% and 107.89% , respectively, the spleen weight was increased by
44.83% ,62.01% , and 89.66% , respectively, the carbon clearance index was increased by 30.85% , 30.85% and
42.55% , respectively, and the serum hemolysin value was increased by 11. 64% , 20. 03% and 31. 51% , respectively, in
the experimental mice, significantly higher than those of the control group (P <0.05 or P <0.01 for all). Conclusions
Maca extract exerts an enhancing effect on the immune organ weights and improve the immune function, and is associated
with a lower toxicity.

[ Key words] Maca extract; Immune organs; Toxic effect; Mice
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1.2 IR EFELE
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Effects of maca extract on immune function of the mice ( “ P <0.05, P <0.01, vs. the control group)
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Effect of fibrinolytic system on the podocyte injury in
rats with membranous nephropathy

LIANG Jing', ZHANG Yuan®, CAO Ling’, MENG Xiang-long', WANG Li**

(1. Department of Nephrology, Sichuan Academy of Medical Sciences & Sichuan Provincial People’s Hospital East Branch,
Chengdu 610110, China; 2. Department of Nephrology, Sichuan Academy of Medical Sciences & Sichuan Provincial People’s
Hospital, Chengdu 610072; 3. Department of Nephrology, Affiliated Hospital to Luzhou Medical College, Luzhou 646000)

[ Abstract] Objective To observe the expression of uPA, tPA and PAI-1 in whole blood of rat membranous ne-
phropathy ( MN) models induced by cationic bovine serum albumin ( C-BSA) , and to explore the effect of fibrinolytic sys-
tem on podocyte apoptosis and pathological changes. To explore the possible preventive and therapeutic effects and the pos-
sible mechanisms of early prevention of fibrinolysis. Methods We developed a MN model with the modified Border meth-
od. At the end of the Ist, 2nd, 3th, and 4th week of immunization, respectively, the levels of whole blood uPA, tPA and
PAI-1 were determined by ELISA. The rat kidney tissues were examined by light microscopy and electron microscopy to i-
dentify the pathological changes. The expression levels of nephrin and WTI were detected with immumofluorescence staining
and their correlation was analyzed. Results Compared the treatment group with control group, the levels of whole blood
uPA, tPA and PAI-1 of the model group were decreased, while PAI-1 was elevated, showing a significant difference (P <
0.05). The degree of renal interstitial fibrosis was more serious. Correlation analysis showed that the whole blood tPA and
uPA levels were positively correlated with the changes of nephrin protein expression in the kidney tissue, while the whole
blood PAI-1 level was negatively correlated with the nephrin protein expression in the kidney tissue. Conclusions In the

process of MN development, the fibrinolytic system may have important significance for podocyte apoptosis. Determination
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of early phase of MN podocyte injury may be another therapy target for prevention of the disease development, and then pro-

vide new ideas for clinical research and drug development for MN.
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Kidney; Membranous nephropathy; Podocyte; Nephrin; WT-1; Fibrinolytic system; Rats; Pathology
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JiEE 1 B 9% ( membranous nephropathy , MN ) J& —
PR SAETE W /BRI , 2 BN B /N Bk 20 i S0 B o
B L IR APR R A TO 5 ) /N IR I 19 5
B /NERREAL 2T R G R B 1 K A R TR ke
HEENER" . ENT R RGP EENEEY
JoC, ML HP 20 20 21955 T L0 ) (tissue plasmino-
gen activator, tPA) M A 5]-1 ( plasminogen acti-
vator inhibitor-1, PAI-1) Z [8] 1 8 257 , PR 15 i 754
ETVR BSOS ) (uPA ) S5 SO A3 LML A8 1Y 1 R
A IR T AR I AR o R B
PR BB T AR PG LT uPA (tPA (PAT-1 f) 72
A 0 S HRT JE 0 A5 0 080 1 14 52 ) B T B8R 14
SCMRPEAT TRV, B TE N Im PRI MN A2 40 i 452 1
NG SR AR 2 0 SR AR

1 MR5AE

1.1 #
L1.1 Zi5ia

HPi K B nephrin FLiA&  APTKE WT1 £ 5ifE
LRI I Santa Cruz 23 ] 5 FHES 74k 2F 117 & A
(C-BSA) I H Chondrex 23 ] ; I 71 1T 22 538 28 AR
AT FE 5 JE 3% Al % B AR 25 A BR A | KR
uPA ELISA 7] & A Elabscience 23 Al ; K R tPA
ELISA i 7 & W [ Elabscience 2% 73 K . PAI-1
ELISA 7 &) 3 Elabscience 22,

1.1.2 ¥ o

H U148 B B B 5 36 30 A ok 5 o i L e
TiES SD K 30 H, PR K (200 £20) g, 1435
N IREE 7 d K PREE ok B BEAIL 43 A 1E 5 21 A
RUZH IEH AL 10 H R 10 H gl 10 H,
1.2 7%

1.2.1 C-BSA ' AR E

KPR I Border 37 B C-BSA 1mL 5% T
0.5 mL A=K, 58 EAGE 2 90 [k 7 7850 7L
b, TER BRI 38, M6 Ve 45 e 2050045, 1 [ s
Wit iESE 4 J R B R #fKE S C-BSA (16 mg/kg)
VR BRSPS A g B R A E B H R
FRKIESS 1 mL AEBRER K (NS) 108 C-BSA, T4
S IR 45 B M 56 SCHRY A B 43 Ok R T T S 4G

TR FIFRIGIT B E RN 450 Urkg, BRI
SOE X REZH B H WG IR KT VI 465 7 R 4550 sy A=
BEER K,
1.2.2 FAidE

FARRTEIEE 1.2.3 4 AL 4 HHH
FIPKFEEEBUM 4 6 mL 5 4°C B0 4> B L, -
20°C VKAEPRAT LA 22 I35 uPa  tPa PAI-1;%f 4 J&
AN K R, BRI J 40 25 B s B —36
B HLHGE B TWRA, 2R A - 80°C IRAT  Hidx
B 4% 2 R PR 2, 2K 3 B I i
B3 pm YR &
1.2.3 ‘B4 SUREIIE A

HSCER 435 A W5 00 1, 43 ) AT PASM 4 4,
Masson Y+ ,%1%%%%&%%%?Xﬂgﬁﬁlgéﬂgq
AL & AR 1L
1.2.4 ‘BRSO EEG T

f#iH Meta Morph EZ 73 #71 RS TE 400 15658
T REHLZER 10 A0 EF 0 2 B2 PASM B 58] F 11
B /INEK ZR B PH M H AR MOGBE (A) o il ] HMIAS-
2000 755 I BT €8 995 34 K] SCHR 43 BT R R AE 400 1
BT HEHL 10 > B2 BT EF R4 40 B BOP- YA
LR AEATERR o5 AN 0T (8] 5T 1 AR (B NER BN
KA RS AE ) B HE.
1.2.5 sl gL ek

RSPk A EL A U] R FL S 2K Bt
JRHAE S RFMECH 3% 19 H, 0, BEWTR K Py 1
I E A ; 1E LA S B 30°C IR 4] 30
min, 73 B HIHUAZLH 4 1: 100 pL B 5eHT K neph-
rin \WT1 Z gk, 4°C B F 7%, il A= 9 E 45
ICIIPTRPTIAR (JFH) ,30°C B 40 min, 75 Il AR
I AP BRI B BE R R AN 2 (SRR ,30°CHEE 40
min; 7S5 I DAB (68, S A0BE T 45 i 86 s, 95
ARZREGe PR S o DA S 5T 40 A A 5T PN A
ey (5 R A BRI, SR ) GD-8 95 3R 0 (8145 43 B A
ARG AT 5T,
1.2.6 ELISA

ML uPa  tPa PAI-1 B4 ™ 4% 4 B ELISA i
G UL BT TR
1.3 HIESEIT
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LT SR FH SPSS 17. 0 for Windows #4157
TR, 5 R + bRl 22 3R | 45 4L 1R] FLCR
MBI ESHT, P <0.05 HESAH BEM, HX
PEITHT R G A S BT

2 HR

2.1 —RIERT

SIERAAH H, B A L3 uPa A1 tPa 7K F- B
R PAL-L B3 B, ZRAFRITFE (P <
0.05) ; FHZH ] b5 AR ZH 11375 uPa MES 1 JRIJT 4R
BEMTIER L, MG tPa /KNG 2 TG 5%
R FIEH YL, M3 PAT-1 S 2 JRIJF4h B3 % F1E
WA, EFHARITFEL(P<0.05), HETM

H— M bR 5 1EH AL, NS A Ih BRI A 35
THAEfatr 2 R A R EME(P<0.05), k1,
2.2 HAAKXRSALRFRERSFNE

JEBE AT UL I 415 41 2 B2 AG T R L S
s TR BB 20 S B A IR A L B
FEAUZH HE G o] UL /NER B 58 i G 38 40 B /NS
b R 20 P B T R AT A AL AR ™ B Masson G
g5 R R g 5 L1 A W U PASM 8 1
7 GBM TBM U 7 9/ it P 385 JRL | s 300 B R SR
HL B L i 7 T 5 4 ' A 2 Tl 4 4 T B AR 4
B ZH 2R L S B B /NER BB R ] UL T
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Tab.1 Comparison of serum levels of uPa, tPa, and PAI-1 in the rats

fah7 J#l ¥4 Hmal FHidl
Indexes Weeks Normal group Model group Intervention group
uPa 1 1. 13 0. 06 0.86 £0.04 " 1.05 £0.03
2 1. 14 £0. 08 0.71 £0.03 *# 1.06 £0. 04
3 1.07 £0. 02 0.62 £0.01 ** 1.01 £0. 06
4 1.03 £0.05 0.55 £0.01** 0.92 £0. 12
tPa 1 2.87 0. 12 2.58 +0.09 2.83 +0.21
2 2.67 +0. 11 2.36 £0.04 ** 2.62 +0.09
3 2.91 +0.07 1.92 +0.07 *# 2.81 =0.13
4 2.83 +0.16 1.70 +0.08 ** 2.61 0. 06
PAI-1 1 21.85+2. 14 22.69 £1.53 21.87 £3.13
2 20.64 +1.46 23.24 +1.08 “* 20.94 +1.47
3 20.69 +1.38 26.51 +1.14*# 21.74 £1.95
4 22.47 +0.42 29.62 +1.95** 22.83 +0.85

. HIEWAIAAL, P <0.05;* 5 T, P <0.05,

Note. Compared with the normal group, * P <0.05; Compared with the intervention group, *P <0. 05.

2.3 KEREERFLEHER
5 A0 20 B 2 210 £F dE Ak B R (28.21 +
11.53)% , IE % 4 7 (12.63 +5.42)% , T HidH K
(13.12 +3.51) % ; 5 1E H 4 AH Lo, A 70 4 1 FR
K, EZFAEEMN(P<0.01), MMM BN, K
P

Control group

B R
Model group

FRA I tPA AT uPA 7K 5 ' (8] 5T 21 4 Ak 1o AR 4 R
FAHF(r= —0.8654, P<0.05; r = —0.8243, P
<0.05) , 41l PAI-1 7K1\ [i) J5x 2 2 Ak o AR 2 81
TEA(r=0.8324, P<0.05),

FHiH

Treatment group

1 REUE HZURHEIE A #2811 x 400 HE e (o
Fig.1 Pathological changes in the rat kidney tissues HE staining x 400
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IE 7% 8 Control group

s NZE B4R IR R Masson Z4 €4, ( x400) \PASM 2 €5, ( x400) |
L% (%20 000) ,
2 BHAUYR L S E WL
Note. Pathological changes of the rat kidneys. Masson staining,
x400; PASM staining, x400; Electron microscopy, x 20 000.

Fig.2 Pathological observation of the kidney tissues

54040 WT1 & 870 nephrin EEHIRIET
IEHEAEHEY] Al W nephrin 5 R 4 4L
I E/NERE AN B RIS deRoa i B /NVEA
D AR T L I R DL B S R AR 2 4 R

nephrin FEREEH 4 W E WD, KK b, 5
E#al
Control group

s

2.4

iy ol L%

M

G
&5

3 4 JRMAEAHN

A3 XA T S B A0 B 2 MR R 2] 22 T A W T
(P<0.01),WT1 F MN4 A7 2 40 A iY #ik
AR, 5 1IE W A T R 2R T
BEMH(P>0.05)(WFE2 K 3),
2.5 'B4HZ Nephrin EH . WT1 EE5£ 1M tPA,
uPA PAI-1 X547
FHSCHE T s , BRI R 42 I tPA T uPA 7K
5B Nephrin 8 9B R IEME(r =
0.8264, P<0.05; r =0.8483, P <0.05) , 41l PAI-1 /K
554 nephrin & H F AL R ILGAAE(r
-0.8152, P <0.05), 4=Ifil. tPA F1 uPA PAI-1 /KF5
BFZHAY WT1 & ) 2= 3k 28 46 ) J6 B S A5 G (r, =
0.2372, r, =0.2531, r, =0.2483;%) P >0.05) ,
F2 4 RS M HL nephrin , WT1
MFIE(x +s,n =10)
Tab.2 Expression level of nephrin and

WT1 in the kidney tissues at the end of 4" week
415

Groups Nephrin WT1
1EH 41 Normal 12.35+3.78 25.45 +11.37
AR Model 5.62+2.03*% 22.60 +14. 16

T4 Intervention 12.06 +4.23 25.14 £6.25

TE BN IR AR, * P <0. 05 BSOS THIZIMILL, P <0.05,
Note. Compared with the normal group, * P <0.05; Compared with the
intervention group, *P <0.05.

3 it

MN 2 — Pl UL B8 B /NER B, e Il i £
E RS UL AL, L I R B /INER B 5 B ¢
PR NS oL i I AT X VAT SV NG5 B S R 63
FR o B SO 2 /BRI SRS L BT S A W IR
£ GBM 518 PSSR, i PR BN K 8 A R i

WAy
odel group

i

Treatmeent growp

nephrin ,WT1 R FE IR

Fig.3 Expression of nephrin and WT1 in the kidney tissues at the end of 4" week
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Isolation, phenotype identification and activation of
natural Killer (NK) cells in Bama miniature pigs
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(1. Northeast Agricultural University, Harbin, 150001, China; 2. State Key Laboratory of Veterinary Biotechnology,
Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences ( CAAS) , Harbin 150001, China)

[ Abstract] Objective To describe the phenotype of NK cells in Bama miniature pigs, and establish an efficient
activation and culture method for porcine cytokine-induced killer ( CIK) cells in vitro. Methods  The porcine peripheral
blood mononuclear cells (PBMCs) were isolated by Percoll gradient centrifugation, and the phenotype of NK cells was test-
ed by detecting the CD2*/CD8 */CD3 ~ cell compartment. To establish an efficient activation and culture method for por-
cine CIK cells, we optimized the culture conditions to improve the CIK activation efficiency. Results Using the optimized
induction culture conditions, the ratio of CIK (CD2*/CD8/CD3~ ) cells was up to 43.63% at the fifth day, approxi-
mately 5. 59 times increased compared with the initially separated PBMCs. Cell proliferation experiments showed that three
obvious fluorescence peaks were observed on the fifth day. The results indicated that the induced CIK cells underwent three
times cell division, in theory, about increased 8-fold compared with the initial separation of PBMCs. Furthermore, the
qRT-PCR result of the surface markers of porcine NK cells also showed a similar variation tendency as the flow cytometry
results. Conclusions Our findings demonstrate the successful establishment of an efficient activation and culture method
for porcine CIK cells in vitro.
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Fig.1 Phenotype identification of PBMCs in the Bama miniature pigs

2.2 BO¥ CIK fAREIMESIERFENEL
2.2.1 REERERMA

B B R Ik L A R T S R R TR K%
FHARZR ,“1640 F5550 +5% FBS” F1“KBMS581 JCIfil i
S S pHIDO KA1l BT R LT S BN UE 23411 1 7
XA R A KRBT TIE % il R K ih e, 45
W, PR SRR A9 B B A AE A SR fE vp
(1~6 )TFEEE L2ESARE(WNE2) (HFEAERINE
FERYJEIHI(T d LUR ) KBMS81 555 0 4 At i 1 723 Ji
AR AERE A H0E B 4 1640 K5 9R£

T AL 1640 BiFRfARIETE 3 d;
B. KBMS81 HiFefk #5577 3 d.
B2 EI CIK g ( x200)
Note. A. Cells cultured in 1640 medium for 3 days.
B. Cells cultured in KBM581 medium for 3 days.
Fig.2 Morphology of cytokine-induced killer cells in the
Bama miniature pigs( x200)
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Note. A-C; CIK cells cultured in 1640 medium for 1, 3 and 5 days; D-F: CIK cells cultured in KBM581 medium for 1, 3 and 5 days.

Fig.3 Analysis of the proliferation activity of CIK cells in the Bama miniature pigs
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Note. A-E, Cultured in 1640 medium for 1, 3, 5, 7 and 9 days; F. Statistical results of the CD2*/CD8 * /CD3 ~ cells.
Fig.4 Changes of the ratio of CD2*/CD8 */CD3 " cells of the Bama miniature pigs during the culture process
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Fig.5 Phenotype analysis of the surface markers of
porcine NK cells detected by qRT-PCR
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Establishment of a visualized detection method of Sendai virus by
reverse transcription loop-mediated isothermal amplification

ZHOU Jie' , ZHAO Li-juan'”?,TAO Ling-yun' NI Li-ju' ,GAO Cheng'* ,CHEN Hong-yan®*

(1. Shanghai Laboratory Animal Research Center, Shanghai 201203, China; 2. College of Veterinary Medicine,
Yangzhou University, Yangzhou 225009 ; 3. Experimental Animal Center, Harbin Veterinary Research Institute,
Chinese Academy of Agricultural Sciences, Harbin 150001 )

[ Abstract] Objective To establish a simple and sensitive detection method of Sendai virus (SeV) by reverse
transcription loop-mediated isothermal amplification ( RT-LAMP) technique. Methods According to the published Gen-
Bank sequences (DQ219803. 1), six pairs of primers were designed targeting the conserved region of SeV. The amplifica-
tion products were detected with a LAMP real-time Turbidimeter. (LA-302). Through optimizing the LAMP primers and re-
action conditions, a rapid and specific detection method of SeV was established. Meanwhile, the amplified products were
colored by fluorescence detection reagent after completion of the reaction, so that the amplification could be visualized and
detected by naked eyes. Then, methodological evaluation of the RT-LAMP was tested. Results The method of RT-LAMP
showed a highly efficient amplification for SeV viral target gene which was performed at 63°C for 60 min with the LAMP re-
al-time Turbidimeter (LA-302). The detection limit was 2. 1 TCIDy,, 100 times higher than that of RT-PCR, and no cross-
reaction with other RNA and DNA viruses of mice was observed. The results of SeV LAMP reaction was visualized and the
tube could be directly observed by naked eyes with the addition of fluorescence detection reagent. The results were consist-

ent with the results detected by real-time tubidimeter. 92 clinical samples were detected byRT- LAMP, RT-PCR and indi-
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rect ELISA, and the coincidence rate was 100% . Conclusions This established SeV RT-LAMP detection method is fast,

specific, highly sensitive,easy to perform under simple conditions, and is suitable for rapid detection of Sendai viirus.

[ Key words]

Sendai Virus; RT-LAMP; Real time; Rapid detection
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ill 55 9% 7% ( Sendai virus, SeV) M 44 hemaggluti-
nating virus of Japan( HV]) , J2&5 | {2 M 14 2 3l 4 1 i
RYPIR ) F BRI 2 — AR PU 2] K (H LA
BELZ R, BATEG R SR L 2B LT 2 5
PR HELUMEF A g BR . BRI 5 ] S 30
FRUETAR TR, BT AEAFIET RN, SeV ZIH TS
PLADNIE 3/ &R N i DAY 1l = I i o A e 2
REZhY ', HAT SeV T H AR Y ik R
PRI (0] 4% ELISA J5 VA I ML iS4, ELISA J5
A EE JFE U 5 TR A AR AL
SR AL, TORE R R AR B A 5 s, TE A e A 2 K
—BCHF R [B]4% ELISA J7 ¥ 04 02 5256 3 s
R 230 . AHIZ T AN TE TR IS BRI i PR N
S ARSI BRI Bl B T Jf e 1 e 2 dofe i /s B 2 B
AW AT ST U P R AT B/ 1) S B AR Ay
SEAE IR o7 SRS 2 AR W o 2 A T
W Be A R0 24 b 1) B 28 45 S 36 D7 T AT A R IR Y fr
A7 PIRNEUR Gae b, BB Y 7 )5 AN 5
FEEEGUA T ELISA J7 35 A I 2R S A 0 75 T 14 5 7
AR . AEFRATT H ARSI T AR Ak & 3 LR /N
SAFTEAR R S DU Y = Y B4, RIRe S P T AL
ARG R R, X RRFL Y A (E -t Rl i3 ey, Ui B
)45 ELISA J7 ¥ A6 I % 5 K& P /)N BRUJos 3 0 A4 O A<
AR &, Dy AR B o PRI i it A 7 — s 2K
EFE Fo0E 1Y BRI i 5 12, M T e
AL/ AGTI

A SRS B2 (D LAMP %) J& H A2
Notomi % 7 2000 4F- & W —F 7 A ) 4% R 4 344
FR . HAE SRR ) 6 D IX it 4 ~6
SRS, R ] —Fh ik B4 DNA SRG BETE IR 5%
4 (63°C 2247) TAEHI 30 ~ 60 min, B AT 5% BUA% R 1
PIERN, HY HERCRATAE] 107 ~ 10445 D14
Y, HHE M PCR ALL, AT AR A A R
JEDEPR LUK B S AP LGS S R FE . LAMP R | T
RVIRE T iZ B T4 B A E Vg R ARSI e
PRGENG BIIZ T, ZhAE ) rh 0w i Wy e I i 1
IS5 AR AT Y T LAMP SR 7= A @l =
FERERBE 1 A UTIE, HOM B 5 & (1 DNA & i IE
L, AR X — e, HASHE I L 1T T LAMP il

{4 S M 4R B S, AT L SEBEXT LAMP 47 3 5 F2 11
AR dEY . AUFS R LAMP Real Time
Turbidimeter LA-320 X SZAJ W5 RT-LAMP Sz b i
TR, LB e A S MR FR BT T EEXT SeV Y RT-
LAMP #ill J7vE , Frdisr ROV 22 BA RAF 4 5+
PE SUREREE , AR i 5 A IR A s Y — 2L
P BT I R

1 #MR5EFE

1.1
L1 1 e SRRt Bt

BHK-21 4l SeV J5 2 K HER /N BLA/ MR 25
(MVM) | BUJEAETE (Ect) /NI RAGTE (PVM) (I
I EE 3 B (Reo-3) /MU 5 2 (MHV ) i 2
P00 v 24 A T G RE BT, BT S S )
WFFE OB FE PR AT 5 BRI AE b O i SE 5 3 )
oA A vt G ) 1) 7 P AR i, SRR AE L T
S 2 ) T e W A 6 i S5 B ) S bt R A T
[ SYXK(¥7)2013 -0056] .
11,2 FEB AL

a4 1L 3 ( Gibeo ) . QTAamp Viral RNA Mini Kit
(Qiagen ) ; Loopamp RNA Amplification Kit,Loopamp®
Fluorescence Detection Reagent ., Loopamp® Reaction
Tube Detection Reagent, LAMP real-time turbidimeter
(LA-302) f ( HAZ MR 4L .
1.2 XLB/HE
121 IR

JH QIAamp Viral RNA Kit %77 & $2 BUE RNA,
QlAamp® DNA Mini Kit 377 & H#2HUE DNA , LA
VEITEZ IRULI
1.2.2 5I9BtS 6

2 H8 GenBank "' SeV ) 4 3 [H 4 ¢ %l
(DQ219803. 1), M BioEdit 3K {1 #1773 H7 5 % #%
120nt -1694nt 1) NP K R 57 X, A H 78 2 81
Primer Explorer V4 & it NE5|9) (14&5M5149) ¥3/
B3 154 FIP 1 BIP) , #| ] LAMP real time turbi-
dimeter T.A-302 X AN [7] 5 | 4% f) S5 7 2 e 145 2R
AT RN e, IR0 5 IR A A OB LA
1.2.3  SeVRT-LAMP Kl 524 5 () 2 57
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H 4 Loopamp RNA Amplification Kit B3 &
& SeVRT-LAMP [ 2 b {4 2 v 45 20 53 1 vk 5 % L
B W5 A IR N A 2 F LAMP real-time tur-
bidimeter LA-302 {X &5 FEA TSR Y18 iRPEZ AL AR
RS2 bR, B F g o B il 28 e (i 4 0. 1
BFH Ry BE A
1.2.4 SeV RT-LAMP 52 7= ¥y i % 5

(1)SeV RT-LAMP F=#J(¥) LAMP real-time turbi-
dimeter LA-302 X% %2 . $#2 0L SeV 41 ffy 55 % W) =
RNA, B @ 37 f SeV RT-LAMP 4 il | [7] i 42 Bt
BHK-21 1FE % 40 A A B XS BE . FIFH LAMP real-
time turbidimeter LA-302 X SZH Wil 5z b 45 4, LA
SCHTE 2 7R g 3k R 4% S g S S RN ], 15
BRI 1 h, BIZE 1 h 924 LAMP real-time
turbidimeter LA-302 {73 #r £ ¥ [&] (1) LI e (B ik
FUEBRUE 0. 1 B AT RS /s 2L €2, BV )
SRy B, e R A AR B W A, B
FOREYI R

(2)SeV RT-LAMP 74 i) o] #0 Ak % 52 . 76 W
A n A2 5t B A I ) (fluorescence de-
tection reagent) , 15 [ V.45 AR I FH A R R 45 J2 17 Yk 0
ARk, BHPERE ) BN €6 2 Sk 0 58 BRI
T,
1.2.5 SeV RT-LAMP Hy4% 856

B SeV .MHV .Ect \PVM \MVM il Reo-3 %5 JLFh
ANEUR WL EE A AR BRI SR, 1. 201 BT TR R L
% FAZIR , R BT ST /) SeV RT-LAMP J5 k595 4
PEATRE SRS
1.2.6 SeV RT-LAMP AYHUS 6

WG HEEUY SeV RNA #E47 10 f5 LN 10° ~

107/ 7 A REEE TS B i A T4 38, Wy
SERTHE N [FIEEEE XL B e B OR ST R NP R
FH 503 PCR 5190~ (P28 766 bp) -
F: 5’ -GGAGTAAACGCCGATGTCAAA-3’
R: 5’ -GCTGCATTGCCTTGTTCTGTA-3’
PSR RE 7 DA AT RT-PCR 973, X
P B R AT LUK
1.2.7 SeV RT-LAMP {3 i3
XA R AT 92 43/ BURE Sl R AR 42 1ML, £ U
R FH BT 7 57 ) RT-LAMP 5 3 . RT-PCR A & [A] %
ELISA iZ2Wrid G sEA TR, L = A o7 ik il 56

2
2 #R

2.1 SeV RT-LAMP 35| ¥1#90%i% & & R 7 3 31

FTEL A Primer Explorer V4 %11 6 5],
%18 Loopamp RNA

Amplification Kit & 25 wL UK Z .2 x [
ZEhi (RM) 12.5 wL.FIP (40 pmol/L)1 wL.BIP
(40 pmol/L)1 wL.F3(5 pmol/L)1 wL.B3(5 pmol/
L)1 pL BHAW(EM) 1 pL ZB T 7K 2.5 pL. SeV-
A RNA i 5 pL, LAMP real-time Turbidimeter LA-
302 AL 63°CH HEAF] 1 h, PBE A S IR B 25 R AT
RE(WLE 1) B8R Block A H 1.2 F13 SfLP 14
S 4 5 16 S ALA AN R RE B B4 3 B PEXT
PTG B8 SNy, T 3ok B AN e B 4 SR 2 5] db s
1.2 F13 SFL7E 60 min P I T PHMEIEAE , H L
1LY BRI E 1 S5 LR RS 19
ATEMTAERI(ERL),

F1 SeV RT-LAMP 51#)/751
Tab.1 Sequences of the primers used for RT-LAMP detection of SeV

E1L7] 2]
Primers Sequences
F3 5'-CATCTTAATAACGGGTGCTG-3"
B3 5'-CCAATAGGTCATGTCAACTGTA-3’
FIP 5'-TGTGATTTCCAAATCCAAAGTGGATATAATGGAATCTCCACAGGA-3’
BIP 5"-ACAAATTGATCTATGATCCCGATCCGACATCTCTGACCTTGCTAA-3’

2.2 SeV RT-LAMP W R4 & TE L5
ASCES WA 8 B Ry AR (DL 2) W UL, SeV B2
TRFRTE 32 min 247 )3 ), WEH AT 0. 1, B % BE TG
FNL, ZER S AT . ROVZEAE R IR LS, SeV
RS2 L 0, 52 2 (0, 5 D', I ok B I €83 W (LI
3),5 real-time turbidimeter LA-302 {32k H—35

FUHGSNN FD Ji5 BT S B0 0 € S 1 LA 4 Sk
2.3 SeV RT-LAMP {945 B4k 16

LA SeV Ay BH: Xt B RNA 6 JI6 78 A B 1 X B
K PVM . Reo-3 .MHV .MVM Fil Ect %595 %, 45
(DL 4) B8 HA SeV Kl 25 5k BHME , H A0 7
B R BAYE , R Ak S |5t SeV HA s 4 S
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Fig.1 Screening results of SeV RT-LAMP primers by real-time turbidimeter LA-302
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Fig.2 Analysis of the SeV RT-LAMP products identified by real-time tubidimeter
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Note. 1. SeV strains;2. BHK-21 cell lines; 3. Negative control.
Fig.3 Visualization of the RT-LAMP reaction products by

fluorescence detection reagent

2.4 SeV RT-LAMP KRS EiXIe

FLEUR R M 0. 21 x 10° TCID,, B SeV 4 ity
B h S RNA I VR 2R 86 ng/ L, #4710
LA RE N 10° ~ 10 Y 7 M R, BT #5711
SeV RT-LAMP k#4791 LAMP Real Time Tur-

bidimeter (LA-302) F9 Wil ih £ (W& 5) BoR,1 5
fLEI3 SALEA BEMY IS4 SHA —CRER
Py, A2 1 h BFE N B B R BE A R A, B R e
()2 HTAE J (B 3 R R A R AN AR 4 5 FLAH X
BRI, 7E 68 min ZEATIE(EMT 0.1, 53R EBIR
4 SFLAN 8. 6 x 10 “ng/pL N HAARK &, Lik7
PyFE HY RT-PCR 2525 (WLIE1 6) , 1 RNA Y
W B2 0. 86 ng/pL B RT-PCR J7 = HE4 | 203
WESCREH R BEIEAG . fH AT L RT-LAMP J7 % A9 ¢
JEPEIA & T RT-PCR ik,
2.5 SeV RT-LAMP ¥ hif 16

VA S Bl SR B A 5l 6 A A 92 3/
BRURE & SR 4B 4 i, 32 0K R FH 9T 2 57 () RT-LAMP
J7% RT-PCR #EATAGI , 13 FH (8] 4% ELISA 12 Wi
FIE AT Horh RT-LAMP 1 RT-PCR 5 44
YR 4 1y, —FH TG4 100% ; [a]4% ELISA J5 75 4R
P EBL 2500 6 10 B 5 40 A v A 1 BRI 4 40y, 55 FH
PE 1Oy (KR EERL) |, b AR 4 24 i 0 T /N B
GRS A A PR RE S R 4 M, 5
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Fig.4 Specific test of SeV LAMP with a LA-320 real-time tubidimeter
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Fig.5 Validation of SeV RT-LAMP assay by serial dilutions of virus with a turbidimeter ( LA-320)
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Fig.6 RT-PCR detection of of SeV in different dilutions
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3 99 BE 1L S 50 3 ) o ik M 4 Ul ) R 0 A2 A5 B R
WERESE . LAMP J7 ik AH LB AL 48 PCR 1 5 A & K
I R T A AL A (JE R B
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1T LAMP R R4 i, — FRAE B A S
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LAMP SRR U3 5 Ja TR FHAE s i, H T2
WO LAMP [R5 35 22 R B IR BRI L Uk 4%
HNERIM T AGORH E S5 R, RAE 0 LAMP [ 7 fY
KGR BAFAE S TS Y S = i e, b Tk
Z X8 B B SIS M A AR HE R ik 48 TR 3R, AN BE
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FNE AT, R S N A — A 650 nm (&6
WA (LED)  FE il A S a7 AR X — %A
HL 48 ( photodiode , PD ) , #2546 I 5 S0 B2, iR T
LAMP o7 Hh A= s il 7= 9 11 Gt e BE UL e , 1 OO
SRIE 225, TEVFRALERHLERCE I, 8 2 98 2 i Ny 3
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1) Ct {5 RNA HY+5 DB A A7 (0 B i 2k Ok
FR. S A ok ) T 8 e (L s RIS T kg BH
A I, BRIt 3 Ay AN (E AT LS W48 A
AT AREAT AR A R A s B 1 AR T LA
BN SRS A0SR B N7 A HEA T AR O, - 3 1 o T
oo o] DAHEBR A BE PR A Al 4 5 i iy 45 T3 &K | )
Ffths T 3kt A LAMP 74 55 F UK Xof 512 36 28 15 G
(R

5 RIS IN 7748 e, RT-LAMP ] 3@ 1 —
Ak S B N AE AR AR T AT A AL R 1 AR
MR BRT A T HE SO T RNA BRI 1 A%
BR TS YebL e A, P N A AN
5158 4 SRR T 51 v \AN25 & XL RC 1
LR A BRIRIHEAT | BT AT 3 SR Pk 7R AR KR 1 ok
AT YR R A B, ARG IR A S e

S K i ik 2 T E ST RT-LAMP 7 1%
(RO A SR B Xl 9 35 N B 1) ORSF I 81 i
T 6 4514, gt B BoR b 4 51T
TGN | FR 5 S W 4 o 2 e X TS BN ) i
FUEE R 1 S5 dl i tis |, SUS: 55
SRS A5 AL R X TG EE A A DI, RT-LAMP
PR UM L RT-PCR §7 G EER & T 2 M8
e, HARSPE A, 5% UL LRV BUR R AR & A
XN, LAMP 73 o A8 v ™= A Kt i fE B IR B
TUE AT S IR S IV ok A R I 48 Th 38 in A 5k
H A IR, B S S B IR AT LAl 2t (986
A ELEE WL TC T BB W EE I Fi Uk AT 4 — 25 B 1<
V5 e

AR SIZHG T 38 ST Y 7 1k 55 (142 ELISA J7 i K
RT-PCR J7 i %F - v T Joit £ W/ G 30 3l 6 A 1Y) 92
370N BURE it [ ISP ARG 00 5 %o 485 SR R AT T LA, = Fh oy
P BHPERS 28 100% £, 5 i TFE S e (0
SEPHMERE B ) AR, AR R G 12
WrfE, 7€ 4 )5 SeV (K DN T 4E ok 4k 22 E 17 RT-
LAMP 5 A0 75 5 0 LB F 9%, AT An] —Fh 5 vk
ABELOLER A, (B 32 ELISA J7 46 0 i 3 Hh P i, i
EPREE , AT LU 8 B 3 W K U 75 22 5 1 RT-LAMP

A RT-PCR A B JiT, B8] e % & 95 5 10 1 o 7= 2
PRI S e BRBE AR 5) 7= A= B A i) sl 4 LA K AE
R 5y & A A ASJECAE T 5 B % JE R 3, ok e
JEURG I 7 TR MR . LAMP ¥ d5 K 1 B 16 52
6 O T G g i B R AR R TR ARG T S T
R FH R A S W 4 3 vk A e R R
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AR (0.5816 + 0.0142) , HAhf S 2B P ELE, A 5 ST Hardy-Weinberg FHPIRES , HAr 12 4>
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Analysis of the DNA genetic diversity in SPF Jinding duck population

ZHAO Li-li, LU Tao-feng, ZHANG Xiao-ping, NIU Yin-jie, CHEN Hong-yan "

(State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research Institute,
Chinese Academy of Agricultural Sciences ( CAAS), Harbin 150001, China)

[ Abstract)
markers. Methods

Objective To analyze the DNA genetic diversity in SPF Jinding duck population using microsatellite
The DNA genetic diversity in 71 SPF Jinding ducks were analyzed by microsatellite markers. Results
A total of 152 alleles were detected at 17 microsatellite loci, and the numbers of alleles at each locus varied from 3 to 13.
Thirteen microsatellite loci showed a high level of average PIC values (PIC >0.5) , the hererozygosity (H) was 0. 5816 +
0.0142. Other loci showed a middle level of the average PIC values. Only 5 microsatellite loci were in Hardy-Weinberg e-
quilibrium, although 12 microsatellite loci were not in (P <0.01). Conclusions The results revealed that the genetic

variabilities in the SPF Jinding duck population are rich, and this population meets to the genetic characteristics of the

closed colony animals, so it can be used to establish the closed colony of SPF Jinding duck.

[ Key words]

Jinding duck population; Genetic diversity; Microsatellite DNA
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IMATEA RE SR AR R FRIC, 454 PCR F1E
ARAE FLUK B D23 7K P X2 O A 72 i S AR 3
TEMS B 1L ZAEPEIEAT T HIESE, LA SRR A Y
L AR, D SPF 4 MG FF P 1 35 7 de (I 2 il
A/

1 MBFHE

1.1 ##
L1.1 53y

AR IR AE T op = O B2 B W IR T R
FEHT LI SN ) O PR A B TC A A e SR AR A S 71
H 61 F#A [ SCXK (H£)2011 - 007 ), 3 & bk R 1L,
JT A shW e ik = SO & B B TN |
BRI RS AN/ N B S IR LS AR

REAN /N T PSR B T RS B 5 0 7 S 5 A 0
BRI A J508 35 55 T Fs S ARSI | 34 2 BRE
ARSI N BAEA SRR W
1.1.2 PCR K5

TagDNA 4 W . ANTPs 2 100 bp DNA ladder
Bl | REE A A RAF .,
1.1.3 L BAESIY

M SCEIRIE , e BR T 17 ST B AR TR
(s fe ZREME Y R T S EUM B R 2N
MG H BRI X5 AT T 98, Ao
YEFE T IE T ABI3130XL FOGHE CCD 285646 %
it = Mo SCAE A, B FAM (35 €5) HEX (4#65) |
M LIZ(fE ), Hod LIZ I F e Wbs, Bt s
MAGWERL,

F1 17 AMERCT RN S B

Tab.1 The information of 17 microsatellite loci in the ducks

[ @R AN TRR SIFIN(ST -37) Fr B bp FOLbRIL B KIRE/C
Name of Sequences of Fragment Fluorescence Annealing
microsatellite loci primers(5’ =37 size labeling temperature
CAUDO004 TCCACTICCTAGACCITGAG 202 -222 HEX 62
TGGGATTCAGTGAGAAGCCT h
CAUDOL1 TGCTATCCACCCAATAAGTG 129 — 142 HEX .
CAAAGTTAGCTGGTATCTGC B
CAUDO13 ACAATAGATTCCAGATGCTGAA 87 —105 GFAM 58
ATGTCTGAGTCCTCGGAGC
ACATTAACTACATTTCCGTCT
CAUDO023 CAC CTAC coete 164 - 167 6FAM 52
CAGCCAAAGAGTTCAACAGG
CAUDO026 ACCTCACATCACCCCACAG 142 - 152 6FAM 61
CTTTGCCTCTGGTGAGGTTC
TCCCTAACCCTGATGGAT
CAUDO35 ereee CCCTCATGCATG 221 -239 6FAM 63
CTTATCAGATGGGGCTCGGA
CAUDO32 GAAACCAACTGAAAACGGGC 118 - 126 6FAM 58
CCTCCTGCGTCCCAATAAG
AGAA A AAATCAGA
CAUDO027 CAAGGEAGEE CAGAG 112 -122 HEX 64
TCCACTCATAAAAACACCCACA
APHOS AAAGCCCTGTGAAGCGAGCTA 176 — 187 HEX 53
TGTGTGTGCATCTGGGTGTGT
APHI3 CAACGAGTGACAATGATAAAA 243 _255 HEX 56
CAATGATCTCACTCCCAATAG
APHIS TTCTGGCCTGATAGGTATGAG 149 — 153 6FAM 58
GAATTGGGTGGTTCATACTGT
APH20 ACCAGCCTAGCAAGCACTGT 166 — 172 HEX 58
GAGGCTTTAGGAGAGATTGAAAA
APH2S CCGTCAGACTGTAGGGAAGG 102 - 114 6FAM 59
AAAGCTCCACAGAGGCAAAG
APHO9 GGATGTTGCCCCACATATTT 104 — 130 GFAM 58
TTGCCTTGTTTATGAGCCATTA
APIDA CTTAAAGCAAAGCGCACGTC 132 - 139 6FAM 59
AGATGCCCAAAGTCTGTGGT
AP GTTATCTCCCACTGCACACG 148 — 158 6FAM 58
CGACAGGAGCAAGCTGGAG
APHILS CCGTCAGACTGTAGGGAAGG 174 — 180 6FAM 60

AAAGCTCCACAGAGGCAAAG
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1.2 A&

1.2.1  IMEFEEZH DNA B BCR & B i & 05
L

1.2.2 PCR ¥

PCR s MARF R 25 wL, Hith 10 x PCR buff-
er [ANTP  Taq B#% A R & 9 EE = A, &
TSI (100 pmol/wL) 45 1 pL , FEK4 DNA: 1
pL, 47K (ddH,0) #ME R R E 25 pl.,

PCR S0 B2 70 : 94°C B AE 1, 3 min; 94°C A8
P£,40 s; 1B KR (S HBARESIEB),
40 s;72°C FEAH 40 s;30 NEFR; 72°C 4k 25 4k i 5
min; 14 729 4°C IR A7 .

1.2.3  PCR F=# (A

PCR 7=, 45 1. 5% W35 N5 W5 858 11 L Uk LA %
J B AG 22 G At REAG U 3 25 5
1.2.4 P3P STR FH

P38 771 22 3k BN W S Fl VR A R 1
H R W75, e 850 5 LA FAM (HEX . TAMRA ¥5ic
() =AML P L 101050 1.5 IRFRELIR A,
U1 Ll BAESEFT STR H4 . 9665194 s STR
FHE R A MER A F SE AL
1.2.5 Hdasrtr

RHF5E W 2R H Excel Microsatellite Toolkit ( ver-
sion 3. 1) 3R T8 BF UK 9 25 67 1 109 45 o7 25 IR 4
(Na) M1 Z &5 B &8 (PIC) BHAM M B4 &
(He) 1WA & & (Ho) ; A GENEPOP version
3. 4 B AFiHAT Hardy-Weinberg i 46

2 FHRE5HMH

2.1 HRMERRERER

A E M RHATE 17 A0 TR AL AL
PR R S S RUTCR B Bl 6 2 TR, 45 R,
& M BEARAE 17 AL _E LRI 2 119 A5 3
L BT 7 s P SR R I B i 2 1 o 13 A, B b
0TS I I 7% o VA= 2 RS VAR S B
BT FSCHRARGE ' A A TE— A B
AR B A D] 3k S A A A7 R B T RE R
o Tea) i ol oA A Ay DR ST 194 8 A 6 DAL ) B 7 8 4 f
SR AR — S I A0 2 A A A0 TR A0 AR SR 4
WS R AT B DR A TR R EEF
G ABFEVE 20 a5 LRI 2] T B L A 22 5, U A
TE 3K L6575 (3 7 4 i AT REAFAE R — R Y
HRLAT IR 2 M

2.2 ZEE SHEECEREUNEMNERY

17 B R TR S E MR TP i 2 855 B
Frim (PIC) FHARYIHE A S L (He ) FOLZR A5 B2
(Ho) W3R 3, S5HREW % EEMEHATA 13 4L
M(PIC >0.5) BB mEZE, FHRGERN
(0.5816 £0.0142) , HALA; S 2 I E L2 A,
IR BRI A N 8L Z R, B AL E
AR, WG ZFEHACEEEAM Y . HKTE Botstein
S5 o b A e DR R R AR B AR 2 A B
i (PIC) $845 , KW Pr st 7 s AT Bs 1 2280, i
T 3L 5T
2.3 Hardy-Weinberg T

fdiFl GENEPOP {1 % 4 & WS ff 14 b 17 1k
T A7 Y Hardy-Weinberg ~F A7tk 2 HEAT K56, 40
THEERINE 4 Fion, 8RB AUE 5 Mgkt T
Hardy-Weinberg PR HAY 12 M 5 5 25 I 25
Hardy-Weinberg - , ik 28 2 3 /KF (P <0.01) ,
RUNZRHATER & T Fe b 2 2 B B A B2, 5
ERHAR R B LT ARG

25 TR % SPY 4 WS BEAARTE FIr i iy 17 Mk
TR E RIS 0 228 R WX e S g
FHT B AR A e MG 38t 4% B B PP AN R I AT
— S R i AR AAAR P R B, 3R
WHZBHATESE R b2 8] T N Tl B Iy, X
W S IZAEHAR R B AL SO — 2, Btk R R &0t
BT TR BRI 3815 B i A I, R WZ AR &
B PR AL RRIE | AT AR PR A 2k 22 T Ji TC 4
9 SR 4 R = AR A A

3 it

1 A DNA ( microsatellite ) 52 F 140 80 4t K
KRR — TP BB L RIC, i T HEATERER
Hh oAz AR B TR 3 AL 25
PE L, RUCHEPEAN 38 1 22 R M ) st % 3 0 R0 |
2 R G R AE R PRI 12 W RN 25 - 5 5 T s
ELRIEE JEAES A ) 1 s AL O o8 th AR 31 1 Tz 0
FHTS TR Ay — b BT | B A 8 A 2 A )
TR T 45 28 52 50 3l W st 4% Jo e G I AF 5
Fr 100 R, SR DNA BB 0 bk o
A S H K | SR DA A T P DK R B A0 L UK A
BANE RIKER A FOUARICH) PCR 7 1) Fl AR ifE
srFEFEG(NS) TER—BAE h i THIK, DNA
ST EE R A Bt AL L R A B i
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BAFHEAT G M A R S TR A6 e R st Al SR o A 2 A A A, ok
FHF A BN, BAE RN PCR =Y HA PRGN KR,
R2 17 AN 5 2507 5 PRI A (37 R R

Tab.2 Allele size and corresponding frequencies at 17 microsatellite loci in the ducks

. " E s . , Ehves . I ERS
s COORPEC s TR s TPEREC
. Number of X Number of . Number of
Loci Allele Loci Allele Loci Allele
alleles alleles alleles
frequency frequency frequency
APHOS 100 141 APH22 150 0.70 CAUD026 167 1.41
105 20.42 152 10. 56 168 33.80
106 0.70 158 88.73 169 12. 68
107 24.65 APIDS 67 Ll 170 0.70
109 0.70 68 so. 15 171 0.70
110 211 160 1072 172 0.70
11 4.5 170 6 3 195 211
113 7.75 71 6 34 203 14.08
APH09 101 5.63 172 3.52 204 R
105 14.08 173 3.52 209 6.34
210 12. 68
107 27.46 CAUDOO4 195 3.52
211 5.63
109 1. 41
203 25.35
124 51.41 222 4.23
: 204 9.86
APHI3 176 7.04 209 12.68 CAUD027 145 7.75
178 69. 01 210 26. 06 150 22.54
179 14.79 211 11.27 151 18.31
187 9.15 222 11.27 152 1.41
195 211
APHIS 166 141 CAUDOI1 132 211 203 108
168 76. 06 133 0.70 . 493
169 2.82 135 40. 14 209 6 2
170 11.97 138 4.23 210 1 68
171 0.70 143 1.41 . s 6
172 7.04 145 7.75 . 42
APHIS 243 4.23 150 22. 54
132 211
151 19.72 CAUDO32
244 1.41 133 0.70
152 1.41 :
250 13.38 135 10, 14
251 36. 62 CAUDOI3 132 211 13 43
252 44.37 133 0.70 s L
APH20 145 8. 45 135 40.14 145 7.75
150 41.55 138 4.23 150 22.54
151 38.73 143 1.41 151 19.72
152 11.27 151 1.41 152 1. 41
152 10. 56
APH2I 132 211 22 14.79
158 39, 44
133 0.70 CAUDO35 230 47.89
135 59.15 CAUDO023 164 65.49 231 9.86
138 18.31 166 16.20 232 211
143 4.93 172 3.52 233 6.34
150 0.70 183 13.38 237 16.20
151 14. 08 184 0.70 239 2.82
186 0.70
AW A FHEANE BIK AR, @51 T SPF 4 %E R Al e Y Ve T 3 ~13 Az a), KEB

MR AR R A ST O v O S T 17 A8 A G 3] E’J%‘fu PR 4R 422 3T T SC ik i
TR 5, 3@ SPF 4 8 MY Rl v 71 /\/\Mx W% SPR e E MR TR 13 ANz (PIC
H A% ZREPE ST, JLR I 2] 119 NS B > 0.5) B LA EZ A R (0.5816 +
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0.0142) , HAA S 2 P B2 A 5 M
JALTF Hardy-Weinberg R 2 Higy 12 AN 5
F 1 # Hardy-Weinberg - , ik B . & KV (P <
0.01), &KW % SPF 4 & M HE IR LE Fr Bk 1Y 17
AN TR R B ) 2 A B B
SURETH TP 4 0 M9 5t % B PR IR %
IRAE— 2657 i b R O 2 e AT AT A 1 4 110 2R
S RNIZRHAER i 28] TN T3 E
PARSES SR 2Nl ii (o B s O
F®3 17 MMM DENSBE RS

Tab.3 Genetic variations at 17 microsatellite loci in the ducks

e N:pR e . ZHEFERTR
H PR Ay e Wil Polymorphism
Loci Expected Obsewefi . information
. heterozygosities
hererozygosity content
APHO8 0.717311 0. 647887 0. 666807
APHO9 0.6415%4 0. 633803 0. 581301
APHI3 0. 491959 0.323944 0. 454286
APHI5 0. 404056 0. 380282 0. 377503
APHI18 0. 653781 0. 507042 0. 583151
APH20 0. 662172 0.295775 0. 592729
APH21 0. 597942 0.619718 0. 552652
APH22 0.202877 0.225352 0. 183798
APH25 0. 604735 0.366197 0. 564855
CAUD004 0. 821197 0. 070423 0. 790759
CAUDO11 0.74578 0.985915 0. 703294
CAUDO13 0. 674258 1 0. 610565
CAUDO23 0.529318 0.295775 0. 485519
CAUDO26 0. 82739 1 0. 803725
CAUDO27 0. 867845 1 0. 847042
CAUDO32 0. 74578 0. 985915 0. 703294
CAUDO35 0.712616 0. 549296 0. 675964

R4 17 GRS A Hardy-Weinberg ~E AR
Tab.4 Hardy-Weinberg equilibrium test of 17

microsatellites in the ducks

. Fis estimates
locus P-val S. E.

W&C R&H

APHO8 0.2305 0.0176 0.0974 0.117
APHO09 0.9673 0. 0022 0.0122 —-0.0169
APH13 0 0 0.3431 0. 1008
APHI15 0.0176 0. 0031 0. 0592 0. 1034
APH18 0 0 0. 2257 0.2018
APH20 0 0 0. 5551 0.3677
APH21 0.9748 0. 0039 -0. 0367 —-0.009%4
APH22 1 0 -0.1117 —-0.0568
APH25 0 0 0.3962 0. 1462
CAUDO004 0 0 0.9148 0.9156
CAUDO11 0 0 -0.325 —-0.1098
CAUDO13 0 0 -0.4882 -0. 1367
CAUDO023 0 0 0.443 0. 1483
CAUDO026 0 0 -0.2104 -0.0768
CAUDO027 0 0 -0.1535 —-0.0936
CAUDO032 0 0 -0.325 —-0.1098
CAUDO35 0 0 0.2304 0. 1657

L5 FRTIR AN AR DNA FRic vl 8%
I TCRR A i i A 4 o MG AR 19 35 A% 2 REMEEA T T
A B AR R WNZARARLT & B AR L R AL,
A AR TR A 20k 22 T Jo T s D AR 465 o 1S 2 ]
FEBVEEST o DATTAT LA I 301 S 56 sl ) JC AR o o Jt A
G WG 5 AR AL R AL AR 1 P28 A A ST $
LR A gt A o Bl A AR T

& £ x #
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JHARAT RGN BALB/ ¢ /MR BER 2 TR w120 5
g KR HHER, RRE B
(1. M KR E 2B TR 225009 2. B shiwiss iy, B 201203)

[BE] B BT E ( Helicobacter hepaticus , H. hepaticus ) JBEYL T /N BUE R IE A 28R 40 ML ( DC) i
DTSRRI ST, FiE Ll H. hepaticus( ATCC 51450) 47 SPF 2% BALB/ ¢ HEIE/N R, T AR U4
JG 5 AN RSN B RE IR B BE DC, SR 4H - B2 40 M A T A 7 (GM-CSF) | 4l AY R4 (1L4) , il DC 143 |
A4k, A AL ST DC HIEZR T 43 T CD11c . CD40 .CD80 \MHCII i3Ik 2, HEAE b, 5 %55 3 (NDV)
ZI1 AR T AR SE B0 20 At BRAL/N R, 5 EI 2 NDV IS PR, e hid = A i 25 5. &R 50541 MHC 1T
HI CD40 4 F Rk 2 T 841, NDV FrfioK 55 1 B SLI0 41wl T%F B4 ;56 2 ~ 5 RIS ie 4]/ R AYH iAok
R TR 22 50 BEN S 6 M4 N RIS A 2 NS 2R TR EE, i H. hepaticus JEY:
S/ BB S DCREVE R HEVE T, RE4R &5 MHC 11 1 CD40 357K AT #E BALB/c /N LEHT NDV 930K T,

[RER]  JHFISAT B 5 AR SR A A 5 3o 2 s B iAk
[hESES] 09533 [ XEERIRAG) A [ XEHS] 10054847(2016)03-0304-05
Doi; 10. 3969/j. issn. 1005 —4847. 2016. 03. 017

Preliminary observation on the interference effect of Helicobacter
hepaticus infection on the immune response in BALB/c mice

FENG Jie'? ,ZHANG Quan' ,XIE Jian-yun* , WEI Xiao-feng’ , GAO Cheng’

(1. School of Veterinary Medicine , Yangzhou University , Yangzhou 225009 , China;
2. Shanghai Laboratory Animal Research Center,Shanghai 201203 )

[ Abstract] Objective To determine the interference effect of H. hepaticus infection on the functional characteris-
tics of dendritic cell (DC) surface molecules and immune response in mice. Methods Male BALB/c mice were inocula-
ted with H. hepaticus ( ATCC 51450). Murine bone marrow-derived dendritic cells (DC) were isolated and co-cultured
which were stimulated by GM-CSF and IL-4 at the fifth month after the last inoculation. Then the DCs were subjected to
FACS analysis for surface markers (CDI1c, CD40, CD80 and MHCII) detection. On this basis, virus suspension of New-
castle disease virus(NDV) ZJ1 strain was inoculated into the mice. Serum was collected for detection of the NDV antibody
titer in serum weekly to explore the difference of antibody titer between the two groups. Results The expression rates of
CD40 and MHCII on the mouse DCs in experimental group were higher than that in the control group. The NDV antibody ti-
ter of experimental group was slightly lower than that in the control group in the first week. During the 2nd to 5th weeks,
the titer was higher than that in the control group, with a very significant difference. In the 6th week, the titer of both the
two groups tended to fall. Conclusions H. hepaticus infection can promote bone marrow DC maturation in mice, stimulate
the expression rates of MHC Il and CD40, and enhance the NDV antibody levels.

[ Key words]  Helicobacter hepaticus; Dendritic cells; Newcastle disease virus, NDV; Antibody; Immune response;
Mice
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HFUEFT 5 ( Helicobacter hepaticus , H. hepaticus) J&
T PV SR B R, A KSR,
B BT S A T 0 g R0 02 1 355 Bl P R B A/
Cr /NEUFIE ( Fox 45,1992) M H. hepaticus 7] 1]
FETH T WIS Sh R AT S W, 5 YR R
i SR FNVE W98 e 728 i I AR FE 5 3h ) )
2 AR MRS KA R I H. hepaticus
I SE B s AT Rk 5 i, Rl RE & T S 4 2R

P ZEIR AL ( dendritic cell,DC) J2& B Z ()P JFL 4R
YL (APC) i DC BA SR KBTI 28 T e J
HIBE T ARG AL , A FHUR RN AR LT
%F BALB/c /NN TJ&YY H. hepaticus , 73 55 15 6 5
DC 4, 28175 5 5 LA 2 A AR 22 1f 4+ 19
TR, TERLEERN I B i5 82 (NDV ) Z1 £k
R/ INEL, T 5E IS A NDV SRR 7K, T FR )
H. hepaticus J&GXT T /N B B8 DC KI5 FIEE
(SR A RO /IS BR s DI RE ) T4
1 #MRE57FE
1.1 E#k

H. hepaticus Br #E B BR (ATCC51450) , g H 3¢
FE Z AR AR G o BRUE AR SR T RHE T
TEPRE B AR BE IR L, 57 B & T A Tl A R 4s
M A DA RE T 3T CRE IR 2 7 K R AT
1.2 &S

TG BB IRPERGHE (NDV) ZI1 ¥k, M K2
BB AT E
1.3 WY

SPF 4% BALB/c /IR 50 4 ~6 JHil% M, &
22 ~24 o, M R LA BE 2 vl S A [ SCXK
(75)2012 -0004 ] , FTA s 1E MR 24 U B
FrfuL sl b AT R SR [ SYXK(75)2012 -0029] .
1.4 {U2FF0RF

AHE HOO I 3 I Al 5 FR L IO IR IR 2T 4
41 5y 1. SRA8 EFEMEDTIA R SR147 I E <
42 (Hi[H Oxoid 24 1)) , RPMI 1640 ( 3 [ Hyclone 2
), B4 MyE (£ F Gibeo A H)) , HHER (UK
BhEL R ARRA ), /N EH GM-CSF, IL4
(3£ Peprotech 23 ), CD11c,CD40 ,CD80 , MHCII
Bt (3£ [E eBiosciences 24 H] ), HA AR &7 1 R
[ o3 B4l

Mini Spin .00 AL (78 [ Eppendorf /A F]) , #8145+
TAES (Lo NG 5T ) , MR 3% 6 fLik

([ Corning 2y H]) ,CO, fHIREE F A (F5[E Herae-
us A A, 4 Y FACSAria ( 32 [# Becton-Dick-
inson A H)) o
1.5 Fi&
151 MRSy

SPF ZilfEME BALB/c /MR 50 H, 28 H. hepaticus
FEFPE 16S rRNA FER Y M IESETC H. hepaticus J&%
e BEHLA Ry SEI AL RN BRA R A% 25 1, 4l
FFETRREL, 25812 h 5, SC50H B H. hepati-
cus T 0.2 mL (1 x 10° CFU/mL) , % H8 2H 3 1) 45
1 PBS, L =K, TR HIF 48 h,
1.5.2 /NEUEHE DC 19I5 TR 7R

SCHAH /N UYL H. hepaticus J555 5 N R Y
SCHR R A8 /N BUBL AR BE , T B R
FEE, ] RPMI 1640 573 v 4 B #6410 i, 400 H
O PO 90 A O AL A B, B0 FE L A
0.8% Tris-NH,Cl BEfRLTANM, 550 PRk, LAAEFL 2
x 10° DNAEHEFN T 6 FLAR, LI ALK E R 50
ng/mL /N E 4 L4 F1 GM-CSF # 37°C 5% CO,
BRI AR . 48 h J BRI, IAGE % 20
ng/mL /N RE 4] 1L4 Fl1 50 ng/mL /MR E 4] GM-
CSF ) 10% FCS RPMI 1640, 48221557, F:5 97 48 h
AR, A 10 R IFFARTT AN, YA 2 U R 1

FERANE (FT A R JC R RUK ) o X IR
((HEEZ IS

1.5.3  DC R4+ 1 i 4 AR 53 Hr

IR 4 M 1000 r/min B 0> 8 min 37+ 1§,
PBS Yb— i J5 ¥ 40 B V7 T 100 L PBS 1, 240
J A3 M A K BB/ CD11e .CD40 . CD80 Fl MH-
CII 4 FoOthnic PR, & 4°C #6471 30 min,
1000 r/min #.0> 8 min, 3% _F3&, Fi ] PBS Y69 UK
Y ETET 100 Wl PBS i i =04l ALK DC 41
MR > F I FRR %,
1.5.4 /RN THFH

J&GY H. hepaticus J5 55 5 ™ H AERLHBEE 15 H/N
BROPEA T HE s 2 9, B RS 0.2 mL K3& NDV, 43
BITHFN NDV J555 1.2.3 .4.5.6 440 # kA
SR M43 5 0L YE , LA I 45 490 a1 32 ( HD) A6 00 1 37 v e
NDV HLIREL AT

2 &R

2.1 DCHIFRER
KR som AN E 4 CM-CSF 114, 62 8
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Tl TR, 55 9% 24 h INRE SR 4 B 77 AR K, 24
h J5 AT WV Z2/INIT B A I BE AR AR, 3552 2 ~3 d IS
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EREREE(E 1),
2.2 DC REHDTFRIEDH

Dt 22 A SRS TN 4 3% 1T 73 3Rk SR &l 2
7 SEEGH AT IRZE CD11e 10 4> T A 22 1k 343 1)
H9:87. 8% 85. 6% ;CDA0 F 1 53T S5 20 A% A £
FIRFI K 57. 6% .38. 8% 3 CDR0 1 43T~ 521
ZHANXT BB 2H 2 3K R 7 51 M 89. 8% . 88. 7% ; MHCII

- . L)
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1 ey
(ol PP e
b\ ST @r e e
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i gy,
Lo al o W0 "uiiy
.U.,lr- < !-..:iq' ". H
A e
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M 43 F S 50 21 A0 6 BE A e 3k 400 R 3. 6%
0.2% , W] ULJHFSRAT TR UL G A5 A2 F DC 3R 11 4 F
CD40 F1 MHCII 2553 T3k,
2.3 BALB/c /MNREEFH NDV FHIFLAK FER T
H 1 A& 3 R SEgR 2 45R NDV JE 55 1 3
555 NG HUARCN BE it L, 55 6 JRRT 2T
Rz 3, X IR ZH R0 NDV 526 1.2 J& i Sk oK -F
B R B T, 2 85 Fzi L, e AR T
Rfadh, BREE 1 A SZIR /N R BT IAR K A T % R
AN, 2 6 JH PS4 TR OK -3 T IR AL
AL D SR P B YL BB 2 42 R BALB/c /N NDV
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WAL SPEEFE 3 d( x200) ;B. ESRIFE S d( x400)
1 AZRANRIE A
Note. A. 3 days after isolation( x200) ; B. 5 days after isolation( x400).

Fig.1 Morphological observation of the murine dendritic cells

£ 1 4ZF NDV JEASE ] /N RO LS PUARRY (n = 15)

Tab.1 Serum antibody titer of the mice after inoculation with NDV at different times

IiL7E XI5 Average serum titer( log2 )

HEFh NDV I [R]

Inoculate times igﬁéﬂ R at
Experimental group Control group

21 JA 1st week 5.40 £0.63 5.53+0.52 0.53
%52 JA 2nd week 6.93 £1.27 5.47£1.19 0. 003
253 Ji 3rd week 7.08 £1.04 6.47 £0.52 0. 049
25 4 J 4th week 7.65 +£0.42 6.87 £0.52 0.02
%55 JA 5th week 8.62 +0.65 8.00 +0.53 0.01
25 6 JA 6th week 6.54 £0.52 6.33 £0.49 0.29

3 e

kAT 2 P AT TR 7 4 BRI oA 5 AT, Bk
NIRRT 21 S92 16 5l o ) O T, R R LK
A PR 44 S 56 Sl A R A A A S RN B
9o SRR W 31 3 1T H. hepaticus 7 A S AT FE 5256
Sl 1 SR e ] PN S 30 2l FH G 4 S ) R AT S g
P30 5 AN R 32 T A 7 A T, e A R e e A B R
X FHUAR G 22 1E 5 /N B H. hepaticus 22 0 B P %

Y SEH TCI B AR AL H. hepaticus T 5 ALK
20 B SR B FIAAC TR S e, 5 A TR B T A 7 Y 1 A e
N, 7R 1gG N IgM $iUAR, PEREST H. hepaticus $T
P A IRV B AR | ILTE A TR =KV T
TR L Fh AN 1 BT S H. he-
paticus W)SEH S W) FEAT 245 B AP S B AT 5T
IF, AT RE XS SEH0 A T, TR VG S 345

DC J&— & BT I 48 S 40 M, RERS TG T B
A CR I T A0 ) 3 S e 8 BT R A S T
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Fig.2 Expression rate of DC cell surface molecules in the experimental and control groups of mice
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WAE S, R 2Eloor RN T 40 AT 4k, ZEPLIR
RSV G IO 2 R YT R AR AT
MY H. hepaticus 5 1~ H 1) BALB/ ¢ /Iy BRUFTAR % e
H. hepaticu WX B2 /N BB 1 43t DC 2 Mk A 7
WAHME SRR ATAE 10 d Z2 A48 1 R DC 4.,
SR A0 M AR X P A0 B DC 2 T 1) Sl o
(CD11¢,CD40 .CDSO F1 MHCII) f4) 5% I 43 F A 345
RYPEATREI , 45 W MHCIT Fl CD40 43 1155256
R R T AL Tk i I, A
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PEVE, FLRE4R R MHC 11 Fl CD40 43 F 9 223k 7K
- B AR B XA B 7 A KA R AR

ARFFERI LR T A (HSV-1)
S NFERNEYGY H. hepaticus 1 P H FIARIEYE H. hepat-
icus W C57BL/6 /NER, 1 J8 S5 JE& Y H. hepaticus /)N FR,
B9 DC F1fi 4>+ CD40,CD80 ., CD86 Fl1 MHCII 43+
IR A2 (g 25 A, U PH H. hepaticus JERG 3 )
T DC R, X HAR L RA —EMZESR ., &
15347 AT BE A J5L A AE T AR SCIL B Al PR AT 5T 2 e H.
hepaticus X BALB/c /N EBER IR DC F 1M 731 %
IR FZ N, 1 SCHRHRAE (1) 45 5 W PT BB 2 H. hepatic-
us FIHSV-1 IR 2, 75 S du ml 685 3h Wy i
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Analysis of laboratory animal pathogen infection indexes in
Shanghai area

FENG Li-ping, TAO Ling-yun, ZHOU Jie, XIE Jian-yun, LIN Jin-xing,
FENG Jie, WANG Sheng-chang, WEI Xiao-feng, GAO Cheng”

(Shanghai Laboratory Animal Research Center, Shanghai 201203, China)

[ Abstract] Objective To more intuitively understand the quality control for laboratory animals and further achie-
ving a more scientific and reasonable management of laboratory animals, the infection index as evaluation criteria was intro-
duced. Then the best way to calculate infection index was explored in order to more scientifically reflect the infection status
of laboratory animals. Methods Infection index, also called the degree of infection, is a qualitative indicator of monito-
ring laboratory animal quality. After arranging, analyzing, processing and gathering the data from laboratory animal quality
monitoring, the index reflects synthetically the pathogen infection status or trend of a particularly investigated experimental
animal population or the development of certain experimental animals. Results In general, the pathogen infection index of
mice was slightly decreased, while the pathogen infection index of rats roughly increased year by year. In comparing infec-
tion index by different pathogens, the parasite infection index of mice was found to be higher than bacteria and virus infec-
tion indexes, while the bacteria infection index of rats was higher than parasite infection index and virus ones. Conclusions

The infection index model intuitively reflects the quality control status of laboratory animals. The analysis also reveals
that the parasite monitoring of the mice and the bacteria detection of rat needs to be reinforcement. In addition, the index of
infection reveals that the pathogen infection of mice is well under control, while that of rats tends to be more serious year by
year.

[ Key words] Laboratory animal; Infection index; Quality monitoring
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Fig.1 The number of tested mice during 2010 —2014
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Fig.2 The number of tested rats during 2010 —2014
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Tab.1 The weight value of each pathogen
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Fig.4 Pathogen infection indexes in the mice
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Application prospects of naked mole rats in biomedical research
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(Laboratory Animal Centre, the Second Military Medical University, Shanghai 200433, China)

[ Abstract)

Naked mole rats are unique animals with long lifetime, anti-tumor properties, hypoxia tolerance, low

metabolic rate, analgesia, tactile sensitiveness, poor eyesight and strong bone regeneration ability. Based on the basic bio-

logical characteristics of naked mole rats, and the current research trends in the field of cancer, aging, hypoxia tolerance,

as well as algesia, this review focuses on the application prospects of naked mole rats in biomedical research.
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[ Abstract)

treatments contributes to the significant health burden associated with depression. Animal models of depression used as the

The incidence of depressive illness is high worldwide, and the inadequacy of currently available drug

main methods to study the pathogenesis mechanism and select effective drugs receive increasing concerns. Current popular
models of depression creatively merge ethologically valid behavioral assays with the latest technological advances in molecu-

lar biology. In this context, this study aims to review the animal models of depression and pathogenesis related with face va-

lidity, construct validity, and predictive validity of these models. These models include stress-induced models, injury-in-

duced models, drug-induced models and transgenic models which all mimic the depression symptoms of human to some de-

gree and are of great value for developing new antidepressant drugs and studying the pathogenesis of this disease.
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AHBEAR (rapid eyes movement, REM ) B4 fi45 . N 451
R Ry T 400 12 o R T DX 3 1 o 2 40 L 25 4 5 A
T, SRR M 2B A i R 5 I =
FUR K7 5l ( hypothalamic-pituitary-adrenal axis, HPA
Bl 24 AR AUORE K R (R B B ) G R
T, A 2 5 2R 32 K ( glucocorticoid receptor, GR) £
IRFBEAR S T Re e B, AN RB IE B #EA T HL A R Al 4
Pitlg D 2 245 5 R 2 2 e A T RE RS . R A

SBE BIY A L D) R A 4 B 2 T RO
15 B I UL, A H AL Cxd3 Rk
7T AR 2 BRI T A A ATP S 6 2
VABAE ¢ A= BB EEBRAT | Sy Ui 1 DA A R ) 24 1) 42
AL T [ B 2 R A8 RE PR RN I
FEAE IL-1 IL-6 45, PT R AE A 1 TGFB . 1L-10 /K
SFREAR , HAGAE A1 9 728 A 5 AR A O E R DR R o
RAFARNE T T R ZARRBR /N RS TL-6( -/ -)
INERAAG I B DL b A8 | 5278 S8 2R 8 F1 R IR 22 [1]
FERE RS,

I o IR BRUR: UCMS #ES2 H s, K
SRUHE PRAS S B N7 B4 5HPE (stress-resilient) ” BE 4R
TERNEAS LS 4 ~ 5 J&], syl id i 1k H AR IR
I IR B0 AT Ay )53 T 2 PO 2R A
(7] Fof 275 3 70 400 1S 245 49 T 3 2 AR e AR, 8 43 IR Bl
(50% ) HBIZERUE ) TRD 4, XF Lb & Bl ik
R B SRR S G, LA 2 o] P B o R 52 Bk 2k
K A SR R A R OB A 2 A L cA X
AL R AL 3 0 55 17 A A OGS i S 5
1% 5 HH G 1 ik PR 26 3k 4 mt ) FLAG 45 BDNF J¢
NTRK3 AKFFRMEZR IR TIN50 8% 5 5 fih B vt g
TR B L P )4 A 5 S SR B TR DG, [ 7
L B R sh B by B T R (~y-aminobu-
tyric acid, GABA) A 411 [ & A i 14 2 ol J5 HRL
$51% ( spontaneous inhibitory postsynaptic currents , sIP-
SCs ) RRFEAR, I 532411 GABA BRI B A 2L
PRGBGSR 3k B 1 A
Gy IR 5 1 Ty M 2 P A A G

UCMS BRVRFAE 5 8 AR L, B A TR 4 1
BRI A AR Sc g0 sh Wy b (AnBE ) dAy
AR P (H IR 3 S fpl b o SRR N 2 g, X
S SRR A SN URK 2% S B0 T A A 1 X
LGt — 5240 28 ] 1 25 Rl = W] b
2.1.2 3RA5METCE) (learned helpless, LH)

AAHETC B RV R 2 3 bR Bl e A2 e s 42 1 sk
P PRSP AU R 7 mT LA it ri ol B35 o
I, 2 B At Sh AL sk 5 1 & (i EE UCMS HR Ay
AN ST B2 40 ) B8 REA T R R ik e 3B B TG P
A TCBE” 47 g, S50 W B BN IR | AT 45 K AN )
PERIERT IR, S AE  Jo B ) i ] R A7 8 s
B R S T v AR R B 2 3 o
RGUR A W BUE AT IF B0 5-HT Moo, K1
¥ | i Z (noradrenaline , NE ) B /D, £ B % (do-



rf [ SRS B 2016 4E 6 45 24 #4553 ] Acta Lab Anim Sci Sin, June 2016, Vol. 24 No. 3 323

pamine , DA) {5 5 1% 5 [ AR 2 W1 1L B0 X ke i, A6
TUSER ) T8 Ao 48 P (T 2t ) 45 3 B RE BT M AR
)N AT B I RAFAE IR 2500, T RE T
PUIAR 2 My 13 ok = S [7) ) e 260 %7 — il 2278 O
DR B ks — T R HE AR AR S IR ] T
SRYR S P 2278 37 AL 5 ( brain derived neurotrophic
factor, BDNF ) m il & # il BDNF {14 3355 0 i « &
Bl B R AR T SR B R B R A2 A B ik 3
1 5 I PERE SR IE S BDNF A HPA 78 LH &A% i
HEAEH], WA S B0 T S A 28 5T N
9, HX — 3958 5 8 J R 32 IR N-HE-D-K T4 &
PR 3Z A ( N-methyl-D-aspartate receptor, NMDAR ) A9
WA OC , R IR R G AR T IEREE TR T R AR, &
HET NMDAR £ 254 (0 e g ) m] LA ol e 22 128
JEORE I, Ok 28 Ml R AT IR S KM LH
i 22 KB ( congenital LH, cLH) 1 56 K 245 W $ik
HU, M) 28 A% P 28 50 Hh 85 O AR 1 ORE (Ca
calmodulin dependent protein kinase II, CaMKII )
BCaMKII K3k b, T 5 | S T 22 45 24 IR 32 1A i A
M AL, | B 2 T BOMU AL R AR TE VE B3, IR
SEO0F W ERLHE RE HhC YA R P A SRR T A R A b
N ZEEA P vy FEE 9% BR 1 8 WA B TR T B A, TR B A
ST ) &0 288 A e B ) S R PR IR

AR A T B 5 i IR 5 R AU 1 OC & | Rid-
der' AR FHILAS R & L T GR JEF DBk, 3L H %
KTFr R EEh R B AR R, [ 2 B GR 3R
KRS BDNF SEAH G, $is HPA il it 5 42
B BRI SRR R (BT — AN BRPETE T 1k
B IVESRERE R FF LB AR i 1 8, PR, A3
FRRBAR BUNERZ i
2.1.3 A AR

3227355 ( maternal separation, MS ) 18 12 It &L Wk
Tl AR S A A R IR Y HPA Bl P 208 1Y
NI S 3 ( stress hyporesponsive period, SHRP) |
FIRESE - M) AH B AR X HPA il 76 M i 901, 5230
GC & i This S HZ ARV | BB Tt v S B &
R TH i 2 GABA REBBRAR ', INTT 51 & 39 WL AF I
Hh BB IEAEAT O st B B Bk 0 ] ( prepulse in-
hibition , PPT) Ht ¢ 4547 A e A8 7 5 38 1 18 56k v i
IRFRAZ 22 T i 22 8 1) T RE 52 e 15 K 4000 ) 0 338 fz 2
2] ;5-HT REMG 38 ; BRI ¥ 55N BDNF /K- 1 2 %
R NI PN (2T G o S W= 10T A U]
ZIR I RE N o-Fos 21k & B3l 1 1Y 1/F 22 1 IX 93

b ,H%ﬁ*ﬁﬁ%%kﬁﬁﬁai’}ﬁo %[Xiﬁjz( an Avp
BP9 7 X GR O BEA B 0 A9 P 9 BB A N3l
A5 H AL B AR | AT X HPA flA /e RN,
miRNAs KB K Az B8, 22 Rl AR 245 1) e 1% 300 e
XLEATFR miR451 (9, B 7R 25 W A 0 A 3 f) i
%, miRNAs 2 35 7T BE & N5 - s A o 22 2
5 BOFT R 2R

miR-16 . miRNA Xf MS VAR A A = 2 A, O
A[fES UCMS W AAFERIHLE . RESESYETETH
)RR ] MS B AR S A 285 S AT 24 1 ek
Ar EhW e iR B 5 2% 32 K ((mineralocorticoid re-
ceptor, MR) } GR ) mRNA A ff F &™) ; [t MS
ISR S AR GE Xt 2 I SO AR R R Y
AT AR G AT R R U DY ELS 195 AR AT RE
R R RGP MS AT AR N B4 AR S o H A
F (40 UCMS) 1Y 5 8t HARGF AL T N2y
TR 5 JUHT ST LB R gk L 2
W A5 RH DA AT kg At 25 26 W 2 LA, A BLE A 17
ARHTFE -t o A B A
2.2 HMEMHER

I 5 R P i 1Y Bl ) XU B R Y T =X 5
P Wy O 7 A A AT R FORS B A 25 2 1 Bl
A5 Hoh dE R & B EAT S W B et e
17RO ORI 28 e85 M SOB S A& ik
A 2L W — T B S 58 S W) 3 ek o AR
0065 G ) SR By A ST T A R S R O R | 3]
149 DA TR PR Bt 1 SRR AR AT Sy s N ks
I [ A P 1 B 2 32 A A8, B IR R
T ERRAT AN, O HaX R il e 2= /0 2 A LA
e, TR s SEAAR A S AR P DA 2o 45 SR A R A
DAGEARFIR L2 A Ak 2 4 DO R v [ e
A2 7 5 PR A I R ) 3B 2R SRR A i v
CA1 F1 DG DX v 22 2T 24 0 240 i J2 AR AR s 2, 5 Tt
AMIECT RE T 30% BRI 208 H AL DG KB T
YD | R DX R HE (A o 28 0 i 28 15 T A i %
FERAT U SR e — R Ak S b0 BB 4
SRS DAL 2 [l O 32 2R PE M 8 A, TR 4
FOREAU T ANZRINARAE rh iy < At 2B 4 B4, EAR
KAEZYAE G5 ASHUR SR TS AT
B, REAS SE M LS OB IR X RS T
i ZEHLH PR BEE A S E M E,

3 R
WLER 553 2 R GEIIREAT X, XHULSE A4 L 195
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WHICAL 7 A2 BRI 52 W, R BRI ER VTR (olfactory
bulbectomy , OB) /£ A HTAMAR 245 ¥ b & B M AR AL AL
ARKTI S, UCMS Ak B ER 47 , i DR A8 35 v
W ERIIRE T K, B H R Rk R L D) RE & 63 5
MR A K, OB FHEOR B R RG24 X
IR AL AR LR A A A A S X I 396 A7 s
ZouB M R A AR g Y F T BT R
J& OB 7 R A0 2 8 b5 . 76 28088 0T M
ZARTTTH , OB K RSO NE BEfili (A AR 2 12 %
LRI ERG N AT B BT AT Kb i i 5-HT iR
REAIG,5-HT2A SZ2AR%0 H AU LR fin; NMDA 2 (& 78
FAR P 0 A A S5 i X 5 A, )2 ST R, N
RISZ K a4 B2 25 BEHTIN , BURME N BUSZ 4K od B FEFE
5, AT REVS A i IR iCAZ 33477 ; GABA W FFAR; F I
TR ZE IR P Y mRNA k8 L& 1T h
WU KR AR HPA T RETTHE , R o I vk i
B s A/ SRS AL A5 3G I, AR S H S A T Y
f R PRBE A F- (tumor necrosis factor, TNF-a) [IL-1 .
eSS ] B2 R g i R B i R TRt v
AESIBIBE > SRRV RERT , %R 56 h R #
YRR, TR S EUE R L B s Yse T, HAE 3
B 5l R Z [T A 22 5, R T Tl 25 1
KA LA S AE AL BT 5, eAh, AR Sh ¥ (L 45
WA AR N R K Esh Y55 ) O LI BR & A 17 0
5 LR R AR AR AR UL | S SESE AR AT
DLIE b SEMERCR B8 PR G Wi . BR 5D
PR TR R S o 178 0 1 46 M 3 35
ARFEAE AR B 36 97 ROR PEHr K™ I 30 A8 19 AL i

zx[26]

IL
4 HWEHWFS

4.1 HRERIHEE

TR Y 2 B TS0 A, BILAAR XoF by s 17 4 b 15
S AT AAE AN PR - 7 A A SR A S i
P03, FTEL AN E G R ) GC X HPA il i £ 52 1
il , HL BB 30 HPA il BE V0 5 i ik V0 0 &R - R
PRAQTR i A% v i) BIR 3 -5 Wik Jie 2, 3- — %A AL 1t (in-
doleamine 2, 3-dioxygenase, IDO ) , {2 & iR 18 1] A
5-HT & BRI RIRE TR & I, K PR 2 R 1o )4
T R BT A RN T B APk | TR s
Aok R AT o e S I 4% B € B R P AIK 5-HT 195 18, 78
Wt R AR R W S A b s ik B A A2
JURT SRR PR E IR K SN 4 I D) e 2 A5 A AR

R AR FEY A S R A 3 IS BB TP R RE AT
AT IL-1 2 .6 J2 TNF-a AKEFHES , F552 1 1L-6 7F
VI ZAMAR LAY rh 5 25 T 5, A8 Bl P R M BT AR A ) o
TR AR AR SRR RE IR | DB A R [ B X
SRR I AR TG VT Wil 4%, $27R IL-6 A EZEdL
2yt PR B G E R, C AU R,

TR 6 22 ) UE 41 38 B A 28 D9 0 W R 0 R 48
FAAEE HAE R g E REM S5 B8R
YA F AL 4 ILTNF N 3 2 25 18 2 B (lipopo-
lysaccharide , LPS) F1 T4t & (interferon, IFN ) %5 75 4
T DIRERIVE T, B 45 T X S TR e i S
FEMA PR SE BRI S L AEIR e 2
EFRH TR, TR PTIMAR 25 1 5 Y A AR ]
b B BFSE FEW TFN- AT DL SR B = A 5
TIABIE M BN B AT Ay 2 | b 28 PN 0 Wb B B 988 S g, It
A HPA Sl 527 1 i A% B Z2 05 e AR g 7= 4 ml e Xt
TFN-o 355377 A I R 8 455 17 R A AR B VE
ARKERY [ N T e R G AE AR & AR i E AR,
JEYRTEIFST O RS,  (H4% 20 i IR 75 HR AR Bl 42 R 4
B2 AN S AR R A 8 AR, PR — 2 Ry
RRE
4.2 HYIFSER

IR IR bk AR R 238 o ) 7 8 1L s
25 —FI T DL S5OR 3 A I ARSE AR i — 2P
W9 & BRI -5 5 KRR 5-72 (e i 2R 4 P A o6
S A B N L e N B SN - 4 e e R L
WF9E & I 2L/ 18 1 45 7 R Il ~F- 1 K B 78 5-HT
W TR RS A R LEE 11P1 3% 0, 5-HT2
ZARR G G A R AR BRI ) T AT A M
BT SR T S B ORRE A T AR, A I
-3 I VAR S-HT AN 3R A AR A0S 17 17 97 1) 240
G SR, T80 TFN-y A4 3, 1 TFN-y B A A ]
DARRARHUIAR 7= A, I 5 350ke 5 1) W 1 1R T e
JORE (TgA Fl 1gG 2R ) BEAKS . 2824 TCAS,
MAOIs DA K T 52 /N 531 a5 2% H ik e 389 W 336 2 ) i P
SERIEIR L 0T 5 2 sh 4 A Iz R
I, i AP 3 R AR B AR Ak U SRS TN S 4
SR S N N T SO S AT « IR 1 kA, 31X
TFG BRI PRI AR g L B 156 T A 750 R
B F T U ARHT 25w i oh , & K E TR A DK
/AR BB BT RAE LG (LA ER) BURZY)
(JeRREER) 25 25 BRI 5T 2 2

NGNS T W23 A AE AT R TR Ay A
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ALL, R %y 79 FHC BRI A B A DR R T v, 2
FYIREGRFA , 7R 58 3B KR (forced swimming test,
FST) I DK Ao [ i/ b i DK B 88 9 et o A sl )
i, B B (tail suspension test, TST) HHAS 2y i) [6]
FER ;5-HT RGE HPA Bl 1k B I B i 28 ] S P 1
RAAANAZ A, B 5 0 AR S A SR &
B Jet T e TR 22 ARl 4 Sk AL (meth-
ylene dioxy methamphetamine, MDMA ) | ¥ % [H 55 &
MBS M 25 24 1 5 2O ST A I 245 ) ) T A
R x5 Sh Wi BRAE B2 AT S 2 i S 8 AR 1 B
PR AER TR A BIRIESE , Ah , —BEIR SRS i %
7 77 PRI £ A1 A4 24 ) R L ) e i B2 R
GEAR KA, 3 UL W& FIMARAE AT AH DL Y 24 B
PR (EIRRL R S N B) B, e LA [ T
AR AR T E R R e AL IAR I 5 iV FE

5 EEENT

15 5-HT BERGIFTA 431, 5% 5% A5 Lmx1b
TER B RIER T IZ MR AR, 5% 5 P Petl
ATE 5-HT #Z8 oo b s 5 338 1 B HE0 175 fE &
by AH OC i DY 4 45 €4 % 1R AR 1K 8 ( tryptophan
hydroxylase, Tph2) . 5-HT ¥% iz £ I ( serotonin trans-
porter 5, Sert ) 5 B i P Ji i iz B 1 (vesicular mono-
amine transporter, Vmat2) . & T ixX Be 3L K 4 57 T 41
7 P 5 AT R /I B A PR /0 B B 2% P e 6 R 91 B
/NEL ARSI TR SE S-HT-HI TR & S5-HT 424
A, 5-HT A7 FUREL S-HT #5528 8 1 S-HT 224k
FIRHBIL

AWHBAE B H HPA BiFF2LITHE, (504 T F
IR 2 A0 A2 B b R B R BT R (cortico-
tropin releasing hormone , CRH) A= i34 £ | CRH £ 1
PRIk 22 58 30 s PR iy - Al 07 2 A i v 9 i W
JUR 5z Ji 3% & (adrenocorticotropic hormone , ACTH ) =
ASEAN, ACTH I I R 213K B - i e o, DT e
R BT OME K BOMOR (RIS ) M &, T
W B2 i A ST 1 AR Y B R R
INBR R FETR /N BRUR A% e i PRL B Bk /N B A 4
CRH 3% 3% | CRHR1/CRHR2 BUHE K R Bk | 2% A1k
GR Mk JRAHE GR i Fk S5 6L

AT AE B B 7 ¥R, N RIS B TR 2k
KEAMABZRILA S il &R | 3k L8 3h )y L I 78
W AT R N A A A S S e A T
THT AN [) AR FEAADL 1 N AR R IR, [ ) 38 e A v

W J A S5 R I, f o 9 U Wista-Kyoto KB
cLH 1 HAB ( high anxiety behavior, HAB ) K [
S0 RS T AR LR 78 AN JEBER RG Al
PRI AR A | AR Ao SR AR AR ] 14, TR Sy ik 26
PRI 5 NRE AR ) — S B R A G

6 it

25 L RTIA B ARl A I A A — 2B R
i, ansh Py ASREMLEEARATT  IK . A AR A &Sk AR BR
T BIEAR SR ST 8 SR AR B, L e KR
PAMENE S 5 5 AZEARF RGO, (HBLA B4
AR E— AR b ARV R 01 R RE A% |
PRI SR EO N IEAT WIS, DT 5535 v 7 5 D] 5 26
SRR ARG AR, e B D A i LB T AR
BGIFESYIRIRT A, ELERE R R AT SR E— 20
fESh & SR I et , Z2 bl PRECR FIFEAR MRI
PSG \ERPs SE R R PEAf v 1) 17 FH 48 kg 2 ST S A 2%
s PR R g

& £ X
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[ Abstract] Diabetes mellitus (DM) complicated with atherosclerosis ( AS) is the most common cause of amputa-
tion and death in patients with type 2 DM due to the instability of plaque, severe ischemia and the high rate of restenosis af-
ter treatment. It is important to reduce the diabetic vascular complications in those patients. Establishment of animal models
of severe diabetic vasculopathy will provide an experimental basis for further studies on those complications. In this paper,
we will firstly discuss the mechanism of the development of severe diabetic vasculopathy and then review the methods refer-
ring to the establishment of this kind of animal models worldwide.
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