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tropic factor, BDNF) mRNA 35 ; 68 2 234k 2 J7 v 4G i 98 21 242 77 55 PRl 7 -k B ( nuclear factor-kB, NF-kB) & Ifil %
PN Bz Az K R F (vascular endothelial growth factor, VEGF) fE &1k, 58 WG L REE S 1L-6 K SHREIZAH
WA (P <0.05) s D254 S BDNF mRNA KK W35 T (P <0.05) ; XG4 i o Jieg 20 41 NF-xB K
VEGF R H kKT 5254 A R B EME(P >0.05) o S5 JUPGTT AE % R s A1 A /0N B i 725 2 Jo et
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Interventional effect of cisplatin combined with fluoxetine on mice
bearing Lewis lung cancer with depression

LI Mi-hui, WU Xiao, WEI Kai, LIN Yan-hua, WEI Ying, SUN Jing, LUO Qing-li, LIU Bao-jun, DONG Jing-cheng

(Huashan Hospital Affiliated to Fudan University, Shanghai 200040, China)

[ Abstract] Objective To observe if fluoxetine has a potency to inhibit the progression of Lewis lung cancer by
combining the fluoxetine and cisplatin to treat the mice bearing Lewis lung cancer with depression. Methods We devel-
oped a mouse model of Lewis lung cancer with depression which was intervened with cisplatin and fluoxetine, and the indi-
cators related to cancer and depression were tested. Social interaction test was used to measure the behavioral changes of the
depressed model mice. The serum cortisol and I1L-6, BDNF mRNA in the hippocampus, and NF-kB and VEGF in the
tumor tissue were selected for investigation and comparison. Results The mice which were induced by social defeat exhib-
ited social avoidance behavior in the social interaction test. The cortisol and IL-6 level in both combination groups was de-
creased compared with that in the model group (P <0.05), and the cortisol and BDNF mRNA in the combination group in-
creased signifuicantly (P <0.05). There were no statistically significant differences in the tumor weight, NF-kB and
VEGF in tumor tissues between the single and combination groups (P >0.05). Conclusions Fluoxetine has antidepres-
sant effect by decreasing the high level of serum cortisol and promoting the BDNF mRNA expression in the hippocampus.
However, fluoxetine is not found to have the potency to inhibit the expression of NF-kB related with the progression of
tumor.

[ Key words] Lung cancer with depression; Fluoxetine; Cisplatin; Nuclear factor-kapppa B
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MRVEYTBORIF BB R, BT R AR
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TN 17 AERYATIEPERT 45 RR W] JAE ST
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AW A A ST /) U A A AR Y (i
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1 #RFTTE

1.1 ##

SPF 2% C57BL/6] /INER (fai K« €57 /INERL”) 40
H e 7 S R 20 ~24 g, P ERERE B
S Eh ) O R EE SCXK (97)2012-0002 ] . SPF %
CD1 /NE 30 H, 9 ~ 10 A B BEAh B, IR 35
~40 g, B A6 5T 458 F A2 5256 3h B AR A BR 2 ml
B[ SCXK ( 51)2012-0036 ], sh#¥ il % T4 H K%
2525 B S ) RO [ SYXK (97)2010-0099 ) 5 Lewis
Jiti¥& ( Lewis lung cancer, LLC) 4 ffl bk 208 75 H oK
E IR L BE B 5 /BB A FL A MLEERHY Al ; 4158
My 3% (42 ecm x 42 em x 42 cm) ;Noldus 3%
1T M2 R B R 88 ( Ethovision XT8. 5, & H K2
R BRI OY BE AR A ) 5 Bz T AR & A
LDN A A 7= i 16 38057 & 56 1 R&D 23 | 7= i s bt
VEGE Fi /K [E Abcam 7= s $T NF-xB $1 1A 3 [
CST 77 ity ; FhER VG TT R « 93 M ALK I 2546 BR 2 )
77t VE S U « LU 2R 55 2 A RS R ™ b
1.2 /NFRAL S R BN R Ay A B Y 2 5T

FEAE N R R U G AR 57 R T A S %
SCHRD O N O AR AR 2 MR SR AY €D /)
FUCE T35 I R4 — 01 24 h % €57 /NEUIE €D
AL A R 4 ~5 min, 25K C57 T8 T35 4
B 55—, (5 2 BE L ZZ 3] CD1 FF Rl MR 2 X6y Ak,
FHAL 24 h 5 FER N — 5N SR 10 d,10 d
ZH CD1 /N B A 057 /N R AR e BUE
iz AR —H CD1 /N, RS s #1742
FEAAT R S5 , (2) Mg 41N BRI AE A 38 0 P 2
WG T A T M f R 4 2 x 10° 4~ LLC 4,
1.3 EIwsréAR AR
1.3.1 zh¥srdl

¥ 40 HC57 /N EBEAIL 2 1E B O IR ZH (IR H
20,10 H) sl A AR B 4 (R, 10 H) 54
AU+ AL (PR 2,10 H) s BERY + T + S Pa T
ZH (WAL, 10 H) o IEH /N BUE 5 18 557 A A 4
NSRS HERD LLC 4, A R ER K 0.3 mL/
d, 314 4, Mg )54 3 K1 U e T 5 A FE L K B
0.2 mL, 3t 4 ¥k 824 o] 4k 58 R i 4 RS B Fh
LLC 4, A= FEER/KHEE 0.3 mL/d, 3t 14 d, FlRi 5
B3 R 1 IRIERE S ET 2 me/ke, 36 4 ¥ W2h 4
FEAZ IS R R AP LLC 400, 595 7T 20 mg/kg T
B, 14 d, FE IR 3 R 1 RIE ST 2 mg/
ke, b4 W, IEHAU/NR S R0, #3240 38 RN
FRELZEIRFR , A BaEERR 5K %R 20 ~25°C , #H
YR 50% ~70% ,YGHEFE 12 h,

1.3.2  /NERAT 2RISR

10 d #E2E N SEES H e, 2R FH A 28 42 fih S 50 % /s
BT R AT DA, S A A A 150 s, B —
150 s #[E] CD1 /NRATEW 2N, # C57 /INEUIR
BT AR W — 0 Ry WA LA HLBE
B ; ] [R] B 30 s, 7F 30 s PIKE €57 /N
YR 2 mFE BB, FERE R 5% €57 /NRA +E
SN AL Sl CD1 /N BRI B Rl SE I [R] P €57
FRRA BN AW W, il sk B —> 150 s N €57
INRTEW N 32 sl )

1.3.3  IMiEbsA s

TR RIS 15 K, A /N BRUR HIE By ik R i, 4°C
#'E 2 h J5,3000 r/min,4°C &0 15min, FIHW -
8OCARAE, ELISA J7 kA I 1fin ¥ v Kz o it J 1L-6 7K
- 4 BEGAR Gr U  AS EA TAR
1.3.4  RT-PCR J5 ¥ Ko I 75 Hy 41 23 v fiog Y52 14 i 28
B FEH F (brain derived neurotropic factor, BDNF)
mRNA ik

| AN 5 e O = 10 =115 2 2 W s =
A HERTLARA T, LI F A - 80°C 1K
FEURAEREN ] Trizol 70 S X 4140 & RNA
PEATHR B B4R BT A mRNA JEAT 0 5% & Y eD-
NA 5t , PL cDNA it 4T PCR §734 ., 519))F
%),BDNF Fi#51%1.5° GAG GTC TGA CGA CGA
CAT CAC 3’ , Filif514.5° GCT CCA AAG GCA CTT
GAC TG 3’ ; B-actin Ji#5|%). 5° CCT CTA TGC
CAA CAC AGT 37 ; T3 4#.5 AGC CAC CAA
TCC ACA CAG 3’ RJZ WK Z K 20 UL, Sz i
7:95°C 5 min;95°C 5 s;60°C 30 s(40 NMEH) , LA
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B-actin NS, #EATIROGEE LA 43 B, LA AR SR H
(1) 35 IR 1) 2235 7K
1.3.5 S Uk 27 0y 5K DU e 41 23 NF-kB
5 VEGF %3k

NGRS R R RSO E K HE T 4%
ZR PR HEATEE A A R, —dt 4°C 7
Hidw, “Hi37°CHH 1.5 h,DBA 5.1 3 ~5 min,
B FOULEE, PHE P AR i el (A,
1.4 SitESW

SEHGHBE R A SPSS 17. 0 4k ik A7 K dE 4 #r
BORHAIEL + PRifEiR LR (sx ) s FFE IR A7
ZE570E BORLR HBL IR 2 5 22 0 HT (ANOVA) | P
WECRH LSD K95, J5 228 557 R B AR 56, P <
0.05 WERAGIHEX,

2 R

2.1 #HZMEITAZEGR
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LAY 5250, CD1 /N BRR ) BERT 25 41 /)N BR e A
X IE S 22 0 8 E M (P >0.05) ;CD1 /MR
LS 3552 kA2 0 i = 2 /N B A AT X3 St
) B AR T IE R 4L (P <0.05) ;4520 A B L4, B
H/NAE CD1 HBUS FB H T 0 3% BR A #1532 /K,
FEREAE DX A5 BA sf [] B S B 1717 4 32 4 52 I 98 ) 4%
AN WL e T e T B il R 2 ol P £ )
3 CD1 A H BUR B & FRE (P <0.05) , WK 1,
2.2 MiEKKRER IL-6 KFETL

EJIEH A g AR A 1fi 37 R R e % TL-6 7K P

A 15

AL B2 o A 7K ~F- /g /d L
The level of cortisol in serum

- \\\\\—l*

a C

oL
=
J

3 CDIAELE/CD1-absence
CDI4£7E/CD1-presence

(=]
=
1

204

#EAZ X A5 B[] /s
Time in interaction zone
4=
=)

1

=
[l

a b c d

EHEWALE, " P <0.05; 5 CDI K # A 1L

#,5P<0.05, a. IEW4l;b. BB e AU d. W

2541,

1 F4/NRAE DL /MR TG e 4

2 DX {5 F i [E]

Note. *P <0.05 vs. normal group; P <0.05 vs. CDI

mice absence. a. Normal group; b. Model group; c. Single

drug group; d. Combination group

Fig.1 The stay time in the interaction zone of

mice of all groups before and after CD1 mice pres-

ence
W1 THE (P <0.05) 5 528 21 I3 B s 2 1L-6 7K
PG ERI A LA AR S E 25 S T RE (P >
0.05) 5 TMIAXZY 4155 4L 70 41 PG A S i 2 TL-6 7K F
W TR, E A BEE(P >0.05) . WA 2,
2.3 B 42 BDNF mRNA Fix

f#F RT-PCR J5 3 46 g Th 41 21 )t BDNF mR-
NA K3k, 5 IEH 4 oA, BRI AL/ BT B 20 40 BD-
NF mRNA k7K P FRE(P <0.05) ; 2G4 5505
HHWBEF T BEME(P >0.05) ; W22 SRR
P25 2 L% BDNF mRNA K5 W] & T (P <

0.05), WK 3,
B

60 .
: T
;_\-D ——
_EE’ 20 /
= /
o [ 10 |
a b c d

LA NN TS B R K, SR, * P <0.05; SHERA RSP <0.05, B & H/NRILTE L6 K-,
SIEWA A, ¥ P<0.05; SHEBIL KA P <0.05, a. IEH4];b. B c. BZHU]d. W24,

2 /MRS B AR S 16 K1 HuAL

Note. A. The level of serum cortisol. * P vs. normal group; ® P <0. 05 vs. model group. B. The level of IL-6 in serum, * P <

0.05 vs. normal group; 2P <0.05 vs. model group. a. Normal group; b. Model group; c. Single drug group; d. Combination

group

Fig.2 The levels of serum cortisol and IL-6 in the mice of all groups
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FZG L ROBZG 20 B T e o B R R AIG, 22 5
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TRFEME(P>0.05), WK 4,

310_
< 2 ot
T T
§ez o] L
< U
£Z 4
£
L E *
=2

0

a b c d

W HIEWA L, * P <0.05; SR LA P <0.05; 5 52541
FLATP <0.05, a. IERH b, BRH e MM, d. DA,

B3 AU/ BDNF mRNA #ik/KF
Note. * P <0.05 vs. normal group; ©P <0. 05 vs. model group; *P <
0.05 vs. single drug group. a. Normal group; b. Model group; c¢. Sin-
gle drug group; d. Combination group.

Fig.3 BDNF mRNA expression levels in the hippocam-
pus of mice in all groups

A

=

=

(¥S)
1

0.02 4

0.01 -

NF-x B 33638 BE{E 10D/ B

Average 10D of NF-k B /10D/area

0.00

NN

A A
M ===
¢ d

2.5 PhEELE LA NF-«B % VEGF E @ %%
SRR A LL , B2 2H AR 2 4 e 4 2P NF-

kB J VEGF ik /KB B REAR (P <0.01) s Fizhdl

WA BRI REME(P >0.05) , WL 5,6,

Jih g H /g
Tumor weight
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Fig.4 Tumor weight of the mice in all groups
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Fig.5 The 10D of NF-KB and VEGF in tumor tissues determined by immunohistochemical staining.
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4 VEGF fik33K ; F W 2541 VEGF iRk,
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Note. A: High expression of NF-KB in a mouse of model group; B: Low expression of NF-kB in a mouse of the single drug group;

C: Low expression of NF-kB in a mouse of the combination group; D: High expression of VEGF in a mouse of the model group; E:

Low expression of VEGF in a mouse of the single drug group; F: Low expression of VEGF in a mouse of the combination group

Fig. 6 Expression of NF-kB and VEGF in the tumor tissue of mice in all groups ( x200)
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Establishment of a mouse model of early lung adenocarcinoma

XIAO Shi-man,ZHANG Yu,QIANG Jin-wei

(Department of Radiology, Jinshan Hospital, Fudan University , Shanghai 201508, China)

[ Abstract] Objective To establish a mouse model of early lung adenocarcinoma to serve the imaging studies of
early lung adenocarcinoma. Methods Two-hundred and ten 4-week old SPF female Kunming mice were randomly divided
into 5 experimental groups (40 mice per group) and 1 control group (10 mice). The mice of experimental groups were
subcutaneously injected with a dose of 0.2 ml 1-methyl-3-nitro-1-nitroso-guanidine ( MNNG) solution in concentration of
2.0 mg/mL weekly for 1, 2, 4, 8, 12 weeks (group A-E), respectively, while the mice of control group was subcutane-
ously injected with 0. 2 mL saline weekly for 12 weeks. Ten mice were randomly sacrificed from each experimental group at
the 60th, 80th, 100th and 120th days after initial injection ( group Ay, , group Ag,, group A,y , group A, ; group By,
------ and so on) , and the bilateral lungs were dissected. The tumor occurrence rate, number and size of lung tumors were
observed and recorded. Results 1. The tumor occurrence rate and number of lung tumors were positively proportional to
the time and dose of MNNG injection. No tumor was found in any group at the 60th day. 2. At the 80th day, the tumor oc-
currence rate in the groups A, B, C, D and E was 0, 10% , 30% , 40% and 50% , respectively. The number of tumors in

each group was 0, 4, 42, 60 and 81, respectively. The number of tumors smaller than 0. 5 mm in diameter was 0, 4, 25,
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31 and 40, respectively. 3. At the 100th day, the tumor occurrence rate was 20% , 40% , 100% , 100% and 100% , re-

spectively. The number of tumors was 6, 19, 187, 223 and 301, respectively, and the number of tumors smaller than 0. 5

mm in diameter was 5, 16, 132, 124 and 123, respectively. 4. At the 120th day, the tumor occurrence rate was 30% ,
50% , 100% , 100% and 100% , respectively. The number of tumors was 30, 124, 302, 351 and 362 per group, respec-

tively. The number of tumors smaller than 0. 5 mm in diameter was 21, 98, 123, 140 and 108, respectively. The induced

lung adenocarcinomas were confirmed by pathology. Conclusions MNNG solution 0. 2 mL (2.0 mg/ml) subcutaneously

injected weekly for 4 weeks can produce 100% occurrence rate of lung adenocarcinoma in mice and most tumors are smaller

than 0.5 mm in diameter at 100th day after initial injection. It is a most suitable model for imaging studies of mouse early

lung adenocarcinoma.

[ Key words]
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Tab.1 Number of mice with tumor formation and number

of tumors in mice of different groups (10 mice in each group)
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Note. A. Gross appearance of the lungs with visible tumors in a mouse of the 80th day group. B. Gross appearance of the lungs with visible
tumors in a mouse of the 100th day group. C. Gross appearance of the lungs with visible tumors in a mouse of the 120th day group. The
MNNG-induced tumors appear as grey nodules. The pink, red and black arrows point at tumors >1 mm, 0.5 —1 mm, and <0.5 mm, re-
spectively. At the 100th day, there is a 100% tumor formation rate and most tumors are smaller than 0. 5 mm. Scale bar =1 mm.

Fig.1 Gross appearance of the lungs with visible tumors in different groups at different time points.

W :A,BHIC M8 A 41(MNNG 0.2 mL/J& x 1 J&) D 0 ( MNNG 0.2 mL/J& x 8 J&) Fl E 41 ( MNNG 0.2 mL/J& x 12 J&)100 d [
KARFRA K, o A AR R/ D AT E AR LR TF 1 mm (BT @) A0, 5 ~ 1 mm( L0k ) N E, Y RE/PEN 1 mm,
2 100 d BFAS [R50 ) el A= ml

Note. A. Gross appearance of the lungs with sparse visible tumors in a mouse after MNNG 0. 2 mL/wk administration for one week. B Gross

appearance of the lungs with visible tumors in a mouse after MNNG 0. 2 mL/wk administration for 8 weeks. Most tumors are >1 mm ( pink
arrows) . C. Gross appearance of the lungs with visible tumors in a mouse after MNNG 0. 2 mL/wk administration for 8 weeks. Most tumors
are 0.5 — 1 mm in size (red arrows).

Scale bar =1 mm.

Fig.2 Gross appearance of the lungs with visible tumors in different groups at the 100" day.



230 v [ SEES B 2015 4E 6 45 23 #4553 M Acta Lab Anim Sci Sin, June 2015, Vol. 23. No. 3

2.4 F£100 XA REFR

TR 100 d B s 2R A i L3k 2.,

55100 RIS, Ay (WL 2A) By Cop ( W
1B) Do (MLIE 2B) Rl E o (W1 2C) 2H 14 IR R 73
14 20% ,40% ,100% ,100% F1 100% , B8 7y
5149 6,19, 187,223 1301 0 A Bioo < Croo « Dio
HE, o 2, B2 T EAR/NT 0.5 mm BYMEE 51
5,16,132, 124 F1 123 4>, 43 55 B8 5y 83%
84% ,711% ,56% 1 41% (& 1B) ,

R2 BEIKLZY 80,100,120 d i fitsss A= sl il

2.5 %120 XEUEER

HIRE 2 120 d BER A s O W2k 2

AIZO \BIZO \C120 ( EL [E] IC) \Duo All ElzoéH E/‘Jﬁig
AR 30% ,50% ,100% ,100% F1 100% , BJE
By ik 30, 124,302,351 F1362. A B G
Dy, Fl E oo 4, F4H P EAR/NT 0.5 mm B AR B0y
S 21,98 ,123 140 H1108 , 23 51 5 M5 70% |
79% ,41% ,40% F130% (& 1C) ,

15

Tab.2 Tumor formation in the mice of different groups at 80,100,120 days after MNNG administration. (10 mice in each sub-

group )
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bar =100pm, B. U 1687 ks g AR 2 20 HE Py g g 2 PEIZIE X, bar =100pm, (HE, x100)
3 B MR A B T e B R

Note. A. Microscopic appearance of an early lung tumor in a mouse. The large red frame shows the whole tumor, while the

small frame shows the solid component. The area between them shows the lepidic components. The scale bar in the lower

right corner is 100 pm. B. Invasive adenocarcinoma of the lung.

The red arrows indicate the acinar structures of the

tumor, while the structures inside black frame are the invasive components of the tumor. The scale bar in the lower right

corner is 100 pm.

Fig.3 Microscopic appearance of an early invasive adenocarcinoma( HE, x100)
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Detection of growth phenotype and blood biochemical parameters of
wild type-derived chromosome 1 substitution mouse strain

GAO Chuan', XU Wei', XU Fu-yi', ZHANG Yao-qi', ZHAO Ying*, ZHAO Li-ya*,
ZHOU Yu-xun', LI Kai, XIAO Jun-hua'

(1. College of Chemical Engineering & Biological Engineering, Donghua University, Shanghai 2016203, China;
2. Shanghai Laboratory Animal Research Center, Shanghai 201203)

[ Abstract] Objective To analyze the growth phenotype and blood biochemical parameters of chromosome 1 substi-
tution mouse strain( CSS1) , and investigate their potential of QTL mapping. Methods  Body weight, body length, tail
length, organ weight of the CCS1 mice were measured at different days to create a growth curve while blood biochemical in-
dexes were measured at about the 80th day. Results The CCS1 mice were different from C57BL/6 mice in several inde-
xes. Compared with the C57BL/6 mice during different developmental stages, six strains including B6-Chrl*" mice were
significantly different in body weight. There were five strains including B6-Chrl ™" mice significantly different with C57BL/
6 mice in body length, and all of the CSS1 mice were significantly different from C57BL/6 mice in tail length. Part of CCSI1
mice were significantly different from C57BL/6 mice in the weight of liver, spleen, kidney and brain. The ALT of female
B6-Chrl " mice was significantly higher than that in the C57BL/6 mice. The ALP of female B6-Chrl" mice was signifi-
cantly higher than that in the male C57BL/6 and B6-Chrl*" mice, and was significantly lower than that in the C57BL/6
mice. The TB of male B6-Chrl® | B6-Chr1®™ and B6-Chrl" mice was significantly higher than that of the C57BL/6
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mice. The TG of male B6-Chrl®™* mice and male B6-Chrl™ mice was significantly higher than that in the C57BL/6 mice.
Conclusions The phenotype of Chrl CSS mice is quite different from commonly used inbred strain C57BL/6 mice. CCSI

mice show great potential in QTL mapping for their characteristic growth phenotype and blood biochemical indexes.

[ Key words)

1 substitution mouse strain
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Tab.1 The mice used for growth phenotyping
YIS SR dIV

fia 5 Back-cross Inter-cross MR HERL
Strains generation generation Males Females
B6 10 10
CM 8 2 15 15
HZ 8 2 12 16
KM 8 1 13 11
SJ3 10 2 17 15
SMX 7 2 10 13
W 10 2 11 18
ZC 10 2 14 10
771 9 2 14 17
772 9 2 14 24

1.2 FERXFSMUEE

MR AR N AR I B i (ALT) , R4
AR S (AST) AR BEiE & 1 (LDL) |, &% FE AR
FH(HDL) , B E (TP) , HEH (ALB) , B LR
i (ALP) , H il =5 (TG) , & JH [ B ( TC) , JR R
(UA) , BJIHZLZ (TB) , #i % B8 (GLU ) , L (CRE)
PIWgsE A i RHEAE Y TR A RAR ., HHE
TG RHE A W) TR B A BR A F A7 (% KHB
310 4 A S A HTHAUR I iR FE R
1.3 SLBHZE
1.3.1 {REME

A it 2843 00 35 B — S 0 118 O R 2 /DN B
(WF 1), AR —KE, 52 Rl —KAKE,
BEESH 31 K 43 (5 6 Ji) RIFUh 4 JE I & — K
R H A 85 KR(H 12 ) .
1.3.2 R &

PN B 6 FH B RO /) B 2R 3] AR



rP [ SRS SR 2015 4E 6 45 23 #4553 8 Acta Lab Anim Sci Sin, June 2015, Vol. 23 No. 3 235

(AR 0 A% 5 A ) A ]
1.3.3 Bk

IEUIN FUR 6 B RO /s FUB AR B B AR i K
JE I A A 5 R A
1.3.4 I A AR  &

HCH W 85d J5 /N BRAE R INLET 14h PR £E
B R ARHIK R AR BEFS KR ML , R B &
J5 TBCE T 4°C UKFE M 4h J5,3000 1/min .0 10 min,
W EJ2 M IR AT 5200 T M AFEA 57
1.3.5 #YEEENE

/INBRAE SR i 7 RIS FH 200 I 325 b BB
75% LENRIITHE 2B E , BE T L IR
BFFARBY 5 HRBLF A R U 4k B0 IR i L
1.3.6 A%

MR EE SIREMR A, A S B ER
1.4 %HitFE

R R BRLHAES 1 R 5819 X 531
KA 85 RIS i3 Hr., 1] SPSS 20. 0 #k
8 BE ISAE + AnifE 22 I 03 & AU Ea A8 o
K55 B6 /N B B0 E AT LA, R IR UK T o =
0.05,

2 HR

2.1 IMREKME
2.1.1 {REAML

M AR K2R I (B 1A, B) AT A R 4 K
AL 43R = AR B B R R 5 1 ~ 19 2K, SR 1]
19 ~31d, 31d Je#k AP, sLA A 1,
19 31 #1185 RAE K5 L TEA 44T

HAES 1 K, Bo MERIAE R H S KM (P =
0.000) ZZ1(P =0.014) .TW (P =0.031) FH s
H o 2522 5 iR Be W F KM(P =0.013)
5519 K, KM M FUAE 2% & T B6(P =0.004) ;
SI3 MERLE R T B6 (P =0.0265) . 55 31 KM
H, KM AR HE 7 T B6(P =0.023) ,1fi SI3(P =
0.005) .CM(P =0.010) #l HZ(P =0.025) K& &
FET Bo; MER T, KM /KB B E & T B6(P =
0.001), SJ3(P =0.031)Fl TW (P =0.044 ) |AH §
FLT B6, %585 K,KM B E T B6(KM I P =
0.005,KM i P =0.000), L K% TW & KT B6
(TW B P =0.006,TW It P =0.001), FTA K&
F/NEURER KM BRI R 7 AR AR AR T

!Iﬁ—‘E%ﬂ:/ﬁ\:{m%/ \/J\ﬁo
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Fig. 1

tion mice( A. Females; B. Males)

2.1.2 kK

KA 2(A,B) iR, 261 ~19 KIEK
HEEE R, 19 ~31d Iz ,31d IRl 22,

B RN A S Be 2R B EM, H
19 KEHML KM #E AR K 82 KF B6 (P =0.002)
5531 KR, CM (P =0.001) .SJ3(P =0.001) .
HZ(P =0.013) SMX (P =0.028) 5 ZZ1 (P =
0.043)5 /™ F [ e BRAA S 3K T Bo; MR,
KM 5T B6 HEFL(P =0.006) ,S)3 B #{%T B6
(P=0.012), %585 K}, ML M BE/NT
B6(P =0.039); MR, {L SMX /M T B6 (P =
0.023),
2.1.3 Bk

R ME 3(A,B) Fin, & 5kE
Hl,

AR ARANR S B6 2R LR EM, H
19 K, MK # HZ (P =0.001) .CM (P =0.001) .

Growth curves of the chromosome substitu-
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Fig.2 Body length curves of the male chromosome

substitution mice( A. Females; B. Males)

SMX(P =0.015) .ZZ2(P =0.028)4 ™ A EK
WEMK T B6; M+ HZ (P =0.000) ,SMX (P =
0.000) .SJ3(P =0.000) .CM(P =0.000) .ZZ2(P =
0.001) BEMET B6, & 31 Ko, Ml HZ(P =
0.001) SMX(P =0.002) .ZZ2 (P =0.005) .CM (P
=0.009) i % T B6; MEFL J, SMX (P =0.000) .
CM(P =0.000) HZ(P =0.000) .ZZ2(P =0.000) .
SI3(P=0.001) &% T B6, % 85 K, MR+ KM
BEKT B6 BF(P=0.012),1i CM(P =0.000) .
HZ(P =0.000) .SJ3(P =0.000) .SMX(P =0.000) .
TW(P =0.000) .ZC(P =0.001) . ZZ1 (P =0.013) .
Z72(P =0.000)3x 8 4~ RIMLT Bo HZERA
FE
2.2 BRARNMNREIEZREHESRZRZY

S Z/NR EZEIE RS RN 2 R,

HmAR/DROMES B6 ZR TR EE, FEIFS
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Fig.3 Tail length curves of the chromosome substi-

tution mice( A. Females; B. Males)

AR KM HERL TW iR Z2C BEHER . 5 271 M
U EART Bo, 272 M B3 = T Bo; RN AR 2% R
L R A KM KT B6, IR P CM  HZ (KM,
SMX .ZZ1 5 772 #15ZEALT B6 , TW ME R 0 % 5 T
B6.

2.3 MmMiEEHIERNESER

AT 13 A~ 48451, ALB AST  CRE ,GLU , UA |
TP HDL #l LDL 4% 8 /ME45 5 B6 AH I 25 55 o i 3%
PE,HAR S MR T AEES R RZ/NR S Bo Z5H
BEMERS),

ALP Z5 3L W 7R HZ M fR i 25 % T B6 (P =
0.001) ;KM HE R KT B6 (P =0.031) ; ALT 45
R, CM MR E & T B6(P=0.011);TB 4
REIR HER T CM (P =0.000) SMX (P =0.000)
HHZ(P=0.041) #E & T B6; TG 45 R WK,
SMX MR B E = T B6(P =0.044) ; TC 455 BN,
TW i U & 5 F B6(P =0.005) ,
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R2EHRE
Tab.2 Organ coefficients of the mice
(LES P I Ji¥ it Ji 1 g

Strains Gender Heart Liver Spleen Lung Kidney Brain

CM ? 0.474 4.357 0. 506 0. 639 1. 196 1.992
) 0.493 4.076 0.286 0.554 1.316 1.649 "

HZ Q 0.473 4.252 0.307 " 0.572 1.138 2.075
S 0.452 4.254 0. 304 0. 566 1.217 1.593 "
KM ? 0.384 3.929 0.330 0.521 1. 087 1.774"
) 0.421 3.701 " 0.209 " 0.444° 1.030" 1.446 "

SI3 ? 0. 497 4.561 0.385 0.537 1. 165 2.085
3 0.462 4.372 0.338 0.503 1.222 1.625"

SMX ? 0. 454 4. 466 0.418 0. 625 1. 094 2. 150
S 0.416 4.374 0.334 0. 495 1.212 1.601"

™ ? 0. 487 4.926 0. 385 0.616 1. 186 2.243
S 0. 462 4.887 0. 474 0. 537 1. 144" 1.742°

zC ? 0.434 4.558 0. 375 0.582 1.083 " 2.321

3 0.414 4.456 0. 268 0.524 1.097 " 1. 838

771 ? 0. 457 4.526 0.393 0.553 1.118 2. 059
) 0.413 4.384 0.379 0. 507 1.119" 1.569 "

772 ? 0. 464 4.533 0. 531 0.633 1.286 2.011
) 0.473 4.171 0.379 0.525 1.369 " 1.641°

B6 Q 0. 469 4. 409 0. 425 0.599 1.233 2. 140

S 0.451 4.321 0. 281 0. 533 1.215 1.736

R R = ISR E R (o) /R T (g) x 100, * P <0.05,5 C57BL/6 (T,
Note. Organ coefficient = organ weight (g)/ body weight (g) x 100. P <0.05 compared with the C57BL/6 group. The same as below

R3 BHMARMDEYE Bo fA1E R 2RI MBAEIEIR(x +5)

Tab.3 Blood biochemical indexes with significant differences between the chromosome substitution strain and B6 mice

P i Pl PR it KN JsyiliEae Hh =g AR
Strains n Sex ALP LR Rl B e e
U/L ALT U/L pmol/L mmol/L mmol/L
B6 10 Q 89.89 +£26. 14 24.3 £8.63 1.54 £0. 46 0.62 £0.22 1.99 +£0. 36
11 S 70.1 £24.93 37.91 £21.71 1.87 £0.63 1.2+£0.32 2.41 £0.42
CM 11 Q 84.45 £26.42 66 +44. 82" 2.65+1.72 0.61 £0. 16 1.77 £0.79
13 S 71.58 £17.17 46.92 +£29.72 3.68 £0.64 1.29 +0. 81 2.34 £0.62
HZ 16 ? 126.31 +35.89 " 42.5 +25.44 2.43 £0. 61 0.88 +0.32 2.63 0.7
10 I 90. 56 £21. 08 32.67 £15.09 3.12£1.07" 0.74 £0.22 2.23 £0.55
KM 10 Q 70 £33.7 34.6 +10. 17 0.94 +0. 46 0.82 £0. 54 1.37 £0. 86
10 o 48.36 £26.74 " 35.27 £9.76 1.59 £0. 44 0.97 £0.42 1.97 £0.79
SI3 12 Q 81.58 £21. 18 38.67 +11.23 2.06 £0.7 0.99 £0. 61 2.35 £0.51
12 e 59.08 £24.42 31.75+9.83 2.56 £0.47 1.04 +0.29 2.45+0.75
SMX 14 Q 78.79 £33.96 38.36 £28. 31 1.98 £0.48 1.29£0.9 2.36 £0.52
9 S 49.11 +£25.85 47.22 +£31.48 3.31£1.26 1.69 £0.92 " 2.92 £0. 81
T™W 14 Q 104. 86 +34.79 42.21 £19.92 1.64 £0. 46 0.92 £0.37 2.9 £1.06
16 o 73 +21.38 45.81 £28.07 2.3 £0.59 1.24 £0.42 3.7+0.93"
7C 7 Q 92.88 +21.52 50.88 +18. 19 1.31 £0.44 0.8 £0. 16 2.6 £0.49
10 S 69 £21.72 44.45 +16. 18 1.91 £0.57 1.15 £0.25 2.59 £0.57
771 15 Q 67 £21.54 42.6 +£23.02 2.19 +0.47 0.82 £0.21 2.61 £0.55
11 o 49.78 +£23.63 35.55+17.58 2.77 £0. 69 1.05 £0.27 2.27 £0. 61
772 16 Q 92.75 +30. 64 42.31 £20. 74 2.67 £0.73 0.91 £0.34 2.21+£0.97
12 3 70.58 +13.07 42.09 +23. 65 2.88 £0.65 1.06 +0. 38 2.36 £0. 51
A \A E‘O
3 itig

TEAWTFEH X 9 AR/ ORI 8 1 55
R R /N RE AT TR B IN, & BAEARK R
R, DURCGOHE B IE 0 i, YR R A SR
Pl BB VERERR IS S IHLL R Hh = R [
SeHR bR LA A B R AN S Bo 3 2

LS B R/ BUE 2 K, 550 2
i I, 3 5 A 02 i 77 2
AFEATL 1 =19 d B R REREDR, 1T 19 <31 d
ST KR, 31 d DU K2R, 3
LR Z 22 001 ., 5 a9 5 S i
L
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RN A B . B6-A/T e (0 fA R e 2 Y AT
g TEARFRIYL AR ORI T 7 A5 i B i i
EIEEfY QTL™ | MifE B6-M/m (IRFSE h il & LA 14
At A 55 0 [ EEAR OCTO I YR AR A i 2
QTL Hy B RIERER R 3 2 [ 5 ], (02 A AR 5E R
TR v B e 1, o BB A SR RN RO R A AR 25 5
H AR AT

ERE SIS T/NRWAEREE MR A
fRAEFAVEA A H KEN . BRETE A @ 400 4
Pl B A B A L PR B9 QTL 72 /MR 1 S e ik
B B e QTL AT RAIA K S R 5E
BRI 2 i ™ T i — 25 (RS 4l 167 DA o pie
ISR, BASRIE/NR I Z R B 2RI 5
ST RERF ST A a0 R R G s & Atk
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P A P PR e v 3 et ) 56 DR 2 00 ) 8 2
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HOKM /) RA IR 420 H22 JHHm e K i A, 52 i R s /s BROBS R, ZE 3R 27 11 JRARHE Ieb g PR FRHE T | i 978 A%
RAFVIRA/NA A 18 H 157 18 HIEH /N %t IR, >R F AR Ak J7 v 800 i B 2 &2 5 107 FH S i) 58 i PCR
Rl 25 2H /N BB L BR AL 2T Srb1 | Ldlr  Npcl \Npe2 | Stard3 . Hmger | Lipe \Acat1 Abcal Abcgl | Srebp-1c  Lara LarB , Rxrer |
Apoal Apoe FEH mRNA ik | I Lk Gapdh F B-actin PHAFERIVE NS I8 13 Western blot J7 32401 SRB1 I ApoAl
HARL, R RARKRA/NEUIRE BT R R TR/ N (P <0.05) 5 5 IE 5 4 A, AU/ 3K HDL-C
WETEE(P <0.05) ;B AKAH T/ INEL, B F I e 5 240 I 351 e £3 BURH OG5 Srb1 ( Ldlr Apoal B:PR 3k 2 T}
5 (P <0.05), H SRBI #F1#3k .3 TH R (P <0.05) (1 ApoAl £ 11235 78 MV K4 B i TR /AL (P <
0. 05) ; 475 JE[E B R Ak S LA W Acatl 5 Lipe BRI F B 7RI AR A W E AR T I /N (P <0.05) 5 1775 JIE [ st
T 1] 3 LAY Abeal F1 Abegl J PR 363K 7 IR R R AU 53 T [ (P < 0. 05) 5 T 1) 45 200 g A [T e 8 2 1) A 32 A
Srebp-1c Lara 5 Rurar JEH 235 TCH BASE (H MG /INA Srebp-1c L 5 Rura L35 BETHE (P <0.05) . K
-G JAH [ B2 8 Hmger S50 Apoe TEAS M LW E 25 . i€ TEAPRIRET /N BRI g e 12 P S
S, B b M R o 24 A R A 28O T T 5 1 B U 3

(R B R MH R B BRI s = B IR AR 0 2 A4 BRI R 1 AL/
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Effect of tumor size on the expression of adrenal cholesterol homeostasis
molecules in H22 hepatoma-bearing mice

PAN Zhi-qiang, FANG Zhao-qin, LU Wen-li, LIU Xiao-mei, ZHANG Yuan-yuan

(Basic Medical School of Shanghai University of Traditional Chinese Medicine, Shanghai, 201203 China)

[ Abstract] Objective To study the effect of tumor size on the expression of adrenal cholesterol homeostasis mole-
cules in H22 hepatoma-bearing mice. Methods Two hundred and twenty mice were injected with H22 hepatoma cells to
their right armpit. On the 11th day after injection, the mice were sorted according to the tumor size. 18 mice with large
tumor (large tumor group) and 18 mice with small tumor ( small tumor group) were sacrificed, and the tumors were
weighed. A control group consisting of 18 normal Kunming mice was also included in this study. The plasma TC, TG and
HDL-C were detected using total cholesterol, triglycerides or HDL-C assay kits, respectively. The mRNA expressions of
Srbl, Ldlr, Npcl, Npc2, Stard3, Hmgcr, Lipe, Acatl, Abcal , Abcgl, Srebp-lc, Lara, LxrB, Rxra, Apoal and Apoe were
tested by real-time quantitative RT-PCR ( qRT-PCR), and Gapdh and B-actin were used for normalization. SRBI and
ApoAl proteins were analyzed by Western blot. Results The tumor weight was significantly higher in the large tumor
group than that in the small tumor group (P <0.05). Compared with the control group, the plasma HDL-C was significant-
ly decreased in the two hepatoma groups (P <0.05). The expression levels of Srbl, Ldlr, Apoal mRNA and SRBI protein

[E&THE]EEHRBEIL AR H (81102533 ,81473562)
[{EER AN WG (1977 - ), 5 Wbz, W4, WF5E ) . sh B IEAE SE I 57 S 28 MW EUF5E . E-mail ; pzg527@ 163. com
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were significantly increased in the large tumor group (P <0.05 for all). The ApoAl protein level was significantly higher

in the large tumor group than that in the small tumor group (P <0.05). The expressions of Acatl, Lipe, Abcal and Abcgl

mRNA were significantly lower in the large tumor group than those in the small tumor group (P <0. 05 for all). However,

the expressions of Srebp-1c, Lxra and Rxrao mRNA were not significantly changed, then, Srebp-1c, Lxr and Rxroe mRNA

expressions were significantly up-regulated in the small tumor group (P <0.05). The expressions of Hmger and Apoe mR-

NA were not significantly different in the two groups. Conclusions

In hepatoma-bearing mice, due to the adaptation to

tumor-induced chronic stress response, the adrenal cortical cells can effectively utilize intracellular cholesterol to synthetize

cortical hormones.

[ Key words]

290 A e A S ML o A S U 2 Bl kT AR
TR T IEL [ AR Ay 2H% 3% 45 1114 T 4K )
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ek - COSRIIL YA [8 1 (N 32 2O AR % 2 IR 2 1 A
[, G 14 2K s ) B e R A ) , @
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Al 1 G1 ¥ JHE R ez = A0 A, HeAh, BF X %2
R BRI T CORSE & H A G A A 5
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ATV R 2 L 5 5 3 — o 4
AL LABE PR e P L e ) R 2

SR, FERDIRAS T, HLAR A 3 17 83 1448 1
P, VB R 3 A E JB ER AR IO 8 S B, IR 4 i
TR/ N AR R P 0 B Jo 40 AE I Pt R 2 A R
G AR A DA AT T AE . AR SCHE BRABTZE X H22 it
pezt/ N U L R B SR 5 4 Y B g i T
F L HOAE T AN [ e R/ N A /N BRUES i B B
L PR L A 2 0T O Rk 22 5, R B R B R
ZINERE U R T 0 i %o L [ e o S e iy, T B S
PRI IR oA Py M A RO

1 #EITTE

1.1 ##
L1.1 Skshy

SPF 2% KM HEtE/INEL 250 H,7 J&IS IR (21 +
1) g, W B b3 3K 5 56 9% 3h W0 A BR 55 4% 2 W
[ SCXK (1)2007-0005 ) ; 5286 7E |- i i BE 25 K2 5
Py OB HE T [ SYXK(971)2009-0069] .
.12 7

W 2 TR 494k (EDTA-2K ) 1o 711 1

Adrenal cortex; Cholesterol; Liver cancer; Srbl; Apoal ; Cortical hormones, synthesis; Mice

ESE2TE S IS NS | = R == o g = B S |
A ey AR G0 A R AR ) TR SE T, T
izol W4 H Invitrogen, J B 550 & PrimeScript® RT
Reagent Kit F1 PCR &3] £ SYBR® Premix Ex Taq™
(Tli RNaseH Plus) I Iy H TaKaRa 2% #], SRBI
ApoAl .GAPDH Hif&Il Fl Abcam 23 F), BCA £ [ )i
AR G A BE AR REYEARFRA
A, G BN Ak 24 & G R ECL i & H Pierce
YN

1.1.3  f¢8%

EIx800 Ui 54 ( 3¢ [ Bio-TEK /A 7] ) , EIx50
A B L (25 [ Bio-TEK A #]) . 5417R 1%
RN OHL (5 E Eppendorf 23 ) |, Eco-Illumina
S5 E B PCR X (36 [E Mumina 22 7)) , GBOX
CheMI HERATHH 5 73 BRS¢
1.2 A&

1.2.1  H22 &/ U B g ST

BEALER 30 H/NEUEE 5 X B4, 575 220 H/NE
T R H22 JFF9R 1 /3R A . IR i R I
TRFPZRAET-196°C AT ) , B H 0. 2 mL (4 ik J&
1 x10" 4~/mL) ,

1.2.2 /MR A B S4B E

SR FHUEAR R RORS B D0 2t/ BRI Pl e I AR
(a) FIE B2 (b)), 3l 2 i AR R A =X v =
0. 5ab® AR JC/IN , 4 BRI AR B /NHE T | 36
PRI R 18 K RIS/ NE 18 H | [RlBf £
HEHY 18 HIEH /IRy TE X B T4 i
TEAIMLIS 55 11 RACFCIR AR IR A/ INH T8 40
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Za/MNRH TR,

1.2.3 AR A

Fie RGN B 8 P B L 1) 0 s R AT B A DU afn
IRl = v R R A I S
1.2.4  SEEFHEOGE R PCR R SE P 3Rk



rP [ SRS SR 2015 4E 6 45 23 #4553 8 Acta Lab Anim Sci Sin, June 2015, Vol. 23 No. 3 241

EFUEs1 ¥ 5% Primer3 (v.0.4.0) 7E4k
B R(Z 03 1) , 4T Life Technologies /A ]
G BEPSERL, %18 Trizol 17 & UL H AR I
JRE RNA 3905 SR S AR &R 20 L, B Bz 4% 1F
37°C x 15 min,85°C x 5 s,4°C (3% 5% 55 [ 72 5 445
AT DAECHS AT Do AR B A ) S B ) s PCR 9
WR AR ZR K 20 pL, W FEF K 95°C x 3 min,

x1 DEETHTI9T

Tab.1 Sequences of the mose primers

95°C %30 5,60°C x30 5,40 cycles, FePIAIXT ki
OISR 2 AT AR H LA e R
20,k GAPDH Fll B-actin FE[A Ct ¥I{EAE NS4,
ACt = Ctygympm — Clysop (LT, COE Y 1S 0 A1
FRILPR 5 ECBUE ) , AACE = ACT B4l - ACT %t
HRAL, H BRI Rk i =27 %47,

HH mRNA J7515 L2l Tm {H 774/ bp
Genes mRNA_ID Forward primer; Reverse primer Tm Product size
Gapdh NM_008084 37 57 -GATGACATCAAGAAGGTGGTGA-3’ 59.97 199
7 5 -TGCTGTAGCCGTATTCATTGTC-3’ 60. 16
B-actin NM_007393 3% 5° -AGCCATGTACGTAGCCATCC-3’ 59.98 228
T 5° -CTCTCAGCTGTGGTGGTGAA-3’ 60. 02
Srb1 NM_001205083 3% 5’ -AAGTGGTCAACCCAAACGAG-3’ 60. 01 121
T 5’ -ACGGTGTCGTTGTCATTGAA-3” 60. 01
Ldlr NM_010700 ¥ 5° -ATGAGTCCCCAGAGACATGC-3’ 60. 08 244
7 5 -GAGCCATCTAGGCAATCTCG-3’ 59. 94
Npel NM_008720 37 57 -ATGAGCGTCTTCAGGAGGAA-3’ 59.95 214
U5’ -AACAGGCTCACAAAGCAGGT-3’ 59.91
Npe2 NM_023409 37 57 -CACTCAGTCCCAGAACAGCA -3’ 60. 02 268
Fii# 57 -CCAAGGAGCCTAGCTTGTGA-3’ 60. 53
Stard3 NM_021547 37 57 -TCCCCATTGTCTCTTTCGTC-3 60. 05 284
T 5’ -CACCGCAGTAGCTTCCTTTC-3” 60. 02
Hmgcr NM_008255 _F¥#5° -TGGAGATCATGTGCTGCTTC-3” 59.95 248
U 5’ -GCGACTATGAGCGTGAACAA-3’ 60. 02
Lipe NM_001039507 3% 5’ -AGACACCAGCCAACGGATAC-3’ 60. 00 189
T 7 57 -GGGCATAGTAGGCCATAGCA-3” 60. 08
Acatl NM_144784 ¥ 5° -TATTTCCACTCCATGCACCA-3” 59.92 133
Fi# 5 -ATTGGACATGCTCTCCATCC-3” 59. 89
Abcal NM_013454 37 57 -AGCCCTCTTTGGAGGGAATA-3’ 60. 03 189
T 5’ -TGCCTTGTAGCTGGTGTGTC-3” 59.90
Abegl NM_009593 37 57 -TCAACAGTGGAGAGCTGGTG-3" 60. 02 261
Fii# 57 -CTCGTCTGCCTTCATCCTTC-3” 59.95
Srebp-1¢ NM_011480 37 57 -CCCTGTGTGTACTGGCCTTT-3" 60. 03 292
T 5 -TTGCGATGTCTCCAGAAGTG-3’ 59.98
Lara NM_013839 37 57 -GGATAGGGTTGGAGTCAGCA-3’ 60. 07 179
7 5 -GCTCAGCACGTTGTAATGGA-3” 59. 87
LaiB NM_009473 37 57 -CTTCGGGCTTCCACTACAAC-3’ 59.73 221
F# 5 -CTTCCGAATCTGCTCCTCAG-3’ 60. 09
Rura NM_011305 ¥ 5° -GGCAGCTGCACTCTCCTATC-3” 60. 13 166
T# 57 -GGGTTCATGGGTGAATTGAG-3" 60. 17
Apoal NM_009692 37 57 -CAGCTGAACCTGAATCTCCTG-3’ 60. 00 221
T 5’ -AGCTCCACATCCTCTTTCCAT-3" 60. 09
Apoe NM_009696 37 57 -CATTGCTGACAGGATGCCTA-3" 59. 82 172

TS5’ -TGTGTGACTTGGGAGCTCTG-3" 60. 02
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1.2.5 Western blot #5123k

SR HH RIPA M i 24 B L AR 20, K98 BCA
A UE IR A T E A E s, R 10% SDS-
PAGE BERCHLUK 5 B8, I 1T PVDF #E5 5%
JERE WA PR, A —HT (SRB1 $HL4K 1: 1000 i B
ApoAl HLiAK 1: 2000 i B GAPDH $T4k 1: 2000 i
FE)AC TR, A TBST Yl , PN AKH R BAR i A Ak
YIBEARC B 1L E %R TgG 9T (1: 2000 FikR) 6,
TBST Yki%k, ECL fb22 & B, FJ5 FH GBOX Che-
MI EEREHHE 5 081 RGEHEA T2 &Mt
1.2.6 Stk

Vi SPSS 15. 0 Seit-4 44, 4L bR H ¢ £
5, =21 HCRCR AR 2 5 25 43 BT 4 S B 48 A A T
Biit, P<0.05 AERHGIEE X,

2 #HR

INREBEESMERELLE
HIEEH I, WA /N LR E2Z R T
2 SR AR /INGL LA TR AR AN B 9E o £ B
BIER(P<0.05)(WFE2),
2.2 MAEEEE

HIEE A e, aFE/NRISE TC A1 TG 22
SE4JC B R, T HDL-C .2 F (P <0.05) , 2
IR /) BRUTE [ st ) a2 HE R ) A Qi B 0 T B
F3 HSA/NRIMIE S (x 5, mmol/L)

2.1

(W#%3),

R2 KM/ IRRTE S MO B L (v £, n =
18)

Tab.2 Comparison of body weight and tumor weight a-

mong the mice of all groups

415 SRR g /g
Groups Body weight Tumor weight
g4
EWH 27.10£1.44 -
Control group
b 7] é
AR 29.45 +3.67 3.05+0.64 4
Large tumor group
b 7] é
/AL 28.47 +2.05 1.51 £0.43

Small tumor group

SRR/ N H#, A P <0.05,

Note. 4P <0.05 compared with the small tumor group.

2.3 5 ERRR F4ARRRE EESRE S s A E R RE

55T B 2 oA, TR AR R A IR /D BV B R
AR I 25 B G AR 1 2 A4 (Srb 1 ) FRAIG25 B g 2
FASZ R (Ldlr) FE R FRE B E TR (P <0.05), HIE
PRI 9 /N B Ldlr SE PR 23k 83 i I iR /Nl
(P<0.05), Ldlr 33 J5 5 P9 2 00 A M 9 A, B
JIE [ P 5 3 5 S START 2543 & 11 3 (Stard3) . C
AU JE & -V e FE R ( Npel F1 Npe2) 585 iz &N
JEI SR T I TLA [ B4 32 3 Sk PR R A 45 4
2 ST (R4,

Tab.3 Comparison of blood TC, TG and HDL-C among the mice of all groups

bl S I T 1o 25 FEE i A 1 I [ Hm =R
Groups TC HDL-C TG
1E# 41 Control group 4.39 £0.61 1.18 £0. 28 1.27 £0.35
JEA K 4] Large tumor group 3.52 £0. 64 0.87 +0.13* 1.70 +0. 39
IR AR /NH Small tumor group 3.49 £0.72 0.62+0.18 " 1.65 £0.45
T SIEWALLEL, " P <0.05,
Note. * P <0.05 compared with the control group.
R4 AH/NRUE E RN A RIS s AR DGR R R A (& £ 5)
Tab.4 Comparison of the expression of cholesterol uptake and transport-related genes among all groups
215 Groups Srbl Ldlr Npel Npc2 Stard3
1EH 40 Control group 1.00 +£0. 21 1.00 +£0. 13 1.00 £0. 21 1.00 £0. 02 1.00 £0. 28
JREAR K4 Large tumor group 1.89 £0.24 " 2.20+0.47*4 1.24 +0. 11 0.83 +0.09 1.06 £0. 08
AR/ Small tumor group 1.35+£0.21 1.33 £0. 15 1.16 £0. 13 0.92 £0. 06 1.29 £0. 11

TE S IERALIEE, ¥ P <0.05; 59HA/N LE:, A P <0. 05 ;Stard3 X4 Min64 ,Npcl X4 Nmf164 ,
Note. * P <0.05, compared with the control group; AP <0.05, compared with the small tumor group. Stard3 also known as Min64. Npcl also known

as Nmf164.
2.4 BLIRERAMEEREEE. FHALSHRHMEX
BEEFRIE

EIE R A AR R AL TN BRI S il A
JOEL [ P R A il (A1 ) 5 JIEL T 2300 o) 37 H13 e 7B
) =BERR R 245 G & A8 A G (Abegl ) HEFI R

K ETRE(P <0.05) ; 5/ NA i R KA
JHF9 7N BRCTR A IR [ s 1 98 3R 80ER i 7 68 ( Lipe )
Acatl Abcal BRI B ZE TR (P <0.05);580,
PR Jo5¢ P IR [T 45 ) 39 -3 - Y R p, — 1B 4l il A
B (Hmger) 2S8R 2Z R B EME(LES) .
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2.5 BATREEBERES FHERRIE

5 IE 2 O S AR R TR BUITF X 324k B
(LerB) SBARHE M al (Apoal ) HEFI ik i E T (P
<0.05) T AR /N 9 /0 R T e 15 i 45
F-lc( Srebp-1c) \ LarB FE R LA B F+ & (P <
0.05) , i Apoal ik E TR (P <0.05); 5k
/N LR AT 988 AR K2 98 /N B Srebp-1c Fil Apoal W
ETHR (P <0.05) T X Z K a( Lyra) 585 E

x5 KUH/NF

H e (Apoe) FER Fih - Al 0] 22 55 To g & Pk (L%
6).
2.6 'SR SRB1 5 ApoAl EERIE

SIER A s AR R4 /N R R SRBI
FHFBEETHE (P <0.05), MRIA/NE ApoAl
FEHRXDE TP <0.05) ; H I8 A KL T /N
Bl ApoAl #1126 1K 1 3 W THRA/NAL (P <0.05)
(WK 1A .B),

SUEF IR 2 B AR B 5 1 B AL I R SR IR N A (o £ 5)

Tab.5 Comparison of expression of cholesterol synthesis, transform and efflux-related genes in all groups

2151 Groups Hmgcr Lipe Acatl Abcal Abcgl
IEH 41 Control group 1.00 0. 33 1.00 £0. 09 1.00 £0. 06 1.00 0. 21 1.00 0. 37
AR Large tumor group 1.03 0. 24 0.91+0.15% 0.68 £0.05° 4 0.76 0. 134 0.54+0.08"
SRR /N Small tumor group 0.78 £0. 01 1.36 £0. 08 1.06 £0. 06 1.19 £0.05 0.76 £0.09
L SIEWH L, * P <0.05; 5 AN L, A P <0.05; Lipe X4 Hsl,
Note. * P <0.05, compared with the control group; 4 P <0.05, compared with the small tumor group. Lipe also known as Hsl.
F6  HL/NEUE b RN RS S U T o TR R (v £ 5)
Tab.6 Comparison of the expression of cholesterol homeostasis-related genes in the mice of all groups
215 Groups Srebp-1c¢ Laraw LarB Rxroc Apoal Apoe
IEH 41 Control group 1.00 £0. 12 1.00 0. 25 1.00 +0. 09 1.00 £0. 10 1.00 £0. 21 1.00 £0. 09
SRR Large tumor group 1.06 +0.194%  0.81+0.13 1.52+0.32*  1.30+0.28 1.79 0. 164 1.11 0. 08
JAR/NAL Small tumor group 1.88+0.21°  1.12+0.12  1.400.06* 1.38+0.06°  0.18+0.01" 1.24 +0.03
T S IEWAIHER, * P <0.05; 5 AR/NI b, 4 P <0.05,
Note. * P <0.05, compared with the control group; 4P <0.05, compared with the small tumor group.
a b c
= =
< =
2 2.0 R 2.0 7
i 2 =
X B ¥ 4
5151 #® o 151
B 2 B
ZE 10 £35 1.0
@ & I =
B2 05 s, *
s £
o = o —
v 5 0.0 < “é:- 0.0 - T T
Z < a b c
T HIERALEL, * P <0.05; SA/DNLE A P <0.05, a IEFAL;b. AR e FA/NL,
B 1 SRBI(A) . ApoAl(B)&EFIHIX FikE
Note. *P <0.05, compared with the control group; *P <0.05, compared with the small tumor group. a. control

group, b. large tumor group,c. small tumor group.

Fig.1 SRBI (A) and ApoAl (B )protein relative expression in the mice

3 it
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(LSS i D S R KRN | B S € Rl

FWILT R U /N BRI R 5 R K -2 v T
IEH X AL, BB MO | 3 e B B IR B R
SRR T AR LR B Y 1R 5t
BUE . AR 0T B BRI B 75, S AT
SR, = Sl K N B 200 L I 4 2 A L R I
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TR ELIRASTT A i 0 I s g ot vt T [ e
TR B BT B 5 A o 390 55 45 B o 0 G R
PO B4, T R b v R R e B R B T4
T FEL T P 4 ) P g2 FRATT LA 122 SR /DN By
WEEXT G IR ABEFEAS [R] /N8 0 /N BRUE b B Rz
B M A R s A A i S S
AR IR >3RIk 25 5, DA W i o 5 A
JE I R A5 AT IR [ R SRR A i 2
FET Srbl 5 Apoal PH[EVE 2 /N BUE LR K7
o 2 M e B ot 2 AL [ e v 2 = 1 Ll %o R
Pt ) N AR FH AR 2 25 SRR W bR B SR/
FUE LR Srbl Apoal | Ldlr R 33k T2k i 2% (P
<0.05) , FH I (4 25 11 3R IR A6 00 Sk /s iy K4 e |
Jit SRB1 2 11 35 W 3 T (P < 0.05) (1] ApoAl
RIS TE M KA & T Mg hdl (P <
0.05) , &7 IR B, IR /I Bl by 3k 1oy 9o 12 44 s
SN, T B U 22 (1) IR s T R K
LUK, Lipe 3208 B v TR A0 RH 5] e 4 fidk
SRy 5 LT P2, 1T Acael T2 K 480 A 19 JIEL i1 P23 4o
FAIE ARAE T IR, 45 2R 2 75 I 20 -9 /)
SV L AR Lipe F1 Acarl FEPR 3638 B 25K T by /e
(P <0.05) 47 Jifgg i I /0 B Ry 3 7 i Jgg 1
P B RN, BERS S Bl fight or flight response #H Et
JIES TR T JEL [ et %) i 25 B 02D, SR, Abeal FT Abegl
F B TR P A 1 I [ 3 ) A A, 45 R
7R Mg R /N B B Abeal Tl Abegl A
FR W FEMCT MR /N (P <0.05) , 327 i Jed K1
JH 9N BV U R o 200 i P JOER ] s R i /L |
FHTLRAR NG B BTR . SR BT B B3k
JIFL [ 2 ) OGS Hmger 7E 45 411 TC b AR Ak
2 i, S ek T 1 B N S B A
B R Ak S AL A 8 A 2 TA) )1 A8 D 445 1 7
PN JEL T e 3, LA | Laer 11 Srebps X 4 357 200 fd P4 IHL
[P YA A PR FE AR, 5 SR R e R 2 I /N
SUEF R Srebp-1c Lara 5 Rwrar FER 3635 T0HH I A8

AL, i IR /N Srebp-1c LarB 5 Rorae R 3R 35 . 3%
TR (P <0.05) 47 g B DA IE [ i B 22 1 1
B BLRA NG R BRI M A A
I T B B R 5 2 e A I T RS S Y BB T s

E2 I W N 1 20V € O 0 2 N N N = W 1 4
HDL-C &5 T [, 7 JH M JIE [361 7t £ 38 R 0 sl 557,
Shyii IO IR A I A2 R TR AR R AR I
JIEL [ P R A R 58y, R A T IR VR ARG LS T A 1Y)
JOEL i Pt 2 S RH B, Y i e 5 200 P ik ek BB i L[]
BT R 205 iz LRI N & OB B2 B R | T AT
I HILAAR 182 o o7 SRS 7 45 TR A2 3 el el S5 F 5
ZESRIY ARIE 2RI AT B A R PR R
IR H22 /IS SRR A 4, HLX A B <t B
PR 520, A 5% 45 SR Bl T DA A 23 W0 # J3E
R IATR I XL B 520
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Effects of low frequency electrical stimulation on blood
hormone levels in different animals

YU Fa-rong, NING Xiao-xi, YU Wen " , XIE Ming-ren, LIAN Xiu-zhen, LI Deng-lou, ZHANG Shi-shuang

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

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

[ Abstract] Objective To study the effect of low frequency electrical stimulation on blood hormone levels in differ-
ent animals. Methods At 12 h, 24 h and 36 h after low frequency electrical stimulation to Chinese tree shrews, Wistar
rats, and BALB/c mice, respectively, the blood noradrenaline (NA) and endothelin (ET) levels were determined by ra-
dioimmunoassay (RIA). Results The blood NA and ET levels of electrical stimulation group were significantly higher
than that in the control group (P < 0.01). At 24 h after reserpine treatment, the same electrical stimulation was given.
The NA, ET levels were significantly decreased compared with that in the electrical stimulation group (P < 0.05 t0 0. 01).
Different animals responded to the same electric stimulus differently, following the order of Chinese tree shrews > Wistar
rats > BALB/c mice. Conclusions Low frequency electrical stimulation can promote the release of noradrenaline and en-
dothelin in Chinese tree shrews, Wistar rats and BALB/c¢ mice. Reserpine can reduce the stress induced by low frequency
electric stimulation to the body.

[ Key words] Low frequency electrical stimulation; Hormone; Stress; Chinese tree shrews; Rats; Mice

[EETE] 5 A AFE IS H (31060283) ; 5 ARG H (07BSHOS4) 5 Hlk 28 I 0 M BEAT1 H (No. 145RJIA333) ;
HNBULAE B 250 H (GZF2014XZDLW18)
[MEBRAIAER(1959 - ) B WL BIFER BSETI  PR B 0o o R I 0 AU A S 25 B0 AT 0 50 0 B S0 30
P2, E-mail; yfi6340@ gsli. edu. cn
[EEE ] A7 3¢, M #8Z , E-mail ; yw6137@ gsli. edu. cn



246 v [ SEES B 2015 4E 6 45 23 #4553 M Acta Lab Anim Sci Sin, June 2015, Vol. 23. No. 3

FESS PRI R RN A4 T Ay A A R 5 el f) B
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P BT AR BR Wik e, NS 2 ik
TR, RO 28 A o B ok AN B L, AL
PRTE T B A DU, AN R AR A e
M5 E O, A 22 i% Bl o, 25 R &R (nora-
drenaline ,NA) "B I I & (adrenaline, A) B 43 &2
RRIGI, NA A AT fix pil 28 28 G 40 it i <2
A VTS B B LT H = W AR T (ATP) fifb A=
AR R IR HF (cAMP) | cAMP 3T 5 1 I A
(PKA) {8 (1 Bms iR Ak, 7™ A5 40 M B Rz, DA 48 =g
PUARI X vt ALK T8 e RS S R L D
TR A L B, s LR R R
PEBER . N B F (endothelin, ET) 238750 1145 D ik
AT E AT, X AEREREA M A 5K 1 50 1 RS R
SEEBZEEH, WERRELZS N IEEIEH RS
46 MAE T . S LR 0/ il A 25500 38 v R S
SR CFINE] 1 B0 WU A 2 A ZEL,
Z(ET) 5EHE FIRZF T EBILH CHH R 7E
N AR i B b B B OCEZEER

AR T b E B Wistar B BALB/ ¢ /N B
AFRABT FEL I, YO A [) SR 355 ) AN ) o 265 3 0 I 35
N AR, BR R NA ET 78 b st 43 v R, i
P g S B RN O 0 2 1) 43 BT B (L S 5 ek
1 #MRFAEE
L1 ##

L1 S5zhyy

H ] B B (R P S A Tupaia belangeri chinen-
sis1) ,90 UMbk MAER 120 ~ 125 ¢, Wy T [ERLE
e EL WA 3 9 W1 5% 97 [ SCXK (7B ) K2013-0003 ] , SPF
¢ Wistar KEL,90 H, #E, (&5 200 ~210 g, SPF
2% BALB/c /INEL,90 H JEME K H 20 ~22 ¢, K /D
SR T R A b B 2 B B F S 56 o [ SCXK
(H)2011-0001]

1.1.2 k5]

FILF 1655 . 130406, T AR FBER G 25T A BRA
FIA R W E EARZE (NA) (N (ET) A6 i
RAG, I AR E D B AR 5T il A= 7
1.1.3 43§

GC-1200 v THEUR 5% : 5 F Picker 23 F] il 1
Dossy-2H Z23 A4 S BUR SR AF A1 . T T AR 35

AR A BR A
1.2 XWHZE
1.2.1 3hysrdl

VEEL b [ i SPF 2% Wistar KB .BALB/c /)
A 90 H o R R 76 52 360 % 1R 8 (250 em x
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F5, A RYOKSEE, NTOEH 12 h, SCRERE 18
~22°C,IVC WIRFE (22 +0.2)C, {8 )F 55% ~
65% il 7 d, BRI FARE LA 5 3 4,
B30 H, LRI (45T Tk o B A R )
FLF-2H (45 AR POoK Hom AR IALF 2mg/100mL,
UH 25T FURIE, R 2% A TR LRI AL )
1.2.2  ZhWSess AnAc R A A

SR, B RS AR S AR EA Y
1.0 mm x 1. 0 mm, SZKET B Dossy-2H 223 A B
SHREA IO R A (A0, 7 mm x 0.7
mm) Kl T LB, SPHE A FLE . X AL RS
B 3 7R SE56 (RO 5 12 .24 36 h #5310 H
W (& LR IMETESE 6 h, AESK) |, JH L BEWL A JRR
Fise GO R 1L 1 mL, 3000 r/min &5.0> 10 min, 735
MLYE  FRAFREI A3 H GC-1200 v UK %
ALK NA (ET /K-,
1.3 Sit=ZEoH

SRR SR ] SPSS 17. 0 B E 3R 4T 58 11 2 Ak
P AT R SO Sl il B ZE KT S e 43 L
FR IR 25 5ok B R 3 225007, RSB + i
E(x +s5)FR, L P<0.05 NERAGIHHE X,

2 &R

2.1 R85 ER g% rp [ A R i R UK S A S0
HLRIBUS 1224 .36 h R, Fp o) 552 v AR R
ML 2 (ET) 7K o Xt B4 430 T+ 17 79. 84% |
77.03% 69.52% (P <0.01 ) ; Fl ifiL 20 ( Se 257l
-, PR T A R AR AR F 80 v AR R I ET 7K
FH B2 2 IREARR T 35. 19% 35. 38% 33.80% (P
<0.01) ; HL RS v AR R I NA 7K P X BE 20
I T 72.51% 64.99% 60.48% (P <0.01) , Fifi
S A B I NA 7K - b E SR A oy S RIS T
65.38% 59.56% 52.60% (P <0.01), VL& 1,
2.2 {RSFERHENT Wistar BRI 3803% 7K #2010
HLIIUE 12 .24 36 h A, FL il 4 Wistar R
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SN B2 (ET) /K FeXF BB 2043 5 e T 68.05%
47.30% 24.28% (P <0.01) ; FIfi1F2H Wistar K B,
M ET 7K SF b A ] 38 2 43 9 B AR T 32.54%
26.85% 14.28% (P <0.05 ~0.01) ; L HIL2H Wist-

800

ar KU NA 7K Fb X BR A 20 5 & 1 66. 12%
53.62% A44.39% (P <0.01) , #1fiF-2H Wistar K F
M. NA 7K SF o e o) 38 41 43 0 B IR T 69. 84%
65. 10% 60.38% (P <0.01) , WLIE 2,

B A
700 B12h 0O24h @ 36h

2 o

g 600 F g'é

2 500 %

£

S 400 %

i L,

= 300 %

]

3 200 % B B B

i 100 %

g 0 % ......
-100 |~ %t B4 Control P ) B4 F 1fi SP- 41 % 4L Control ] i SF- 44
200 B group Electrical Reserpine group Electrical Reserpine

stimulation group stimulation group
group group
ET NA
TEET. 5% AP <0.01;NA. 5XHIRAHEP <0. 01,

1 ARATRELROT H FEL Rl L33 3R A 1) 2
Note. ET:*P <0.01, vs. the control group; NA: BP <0.01, vs. the control group.
Fig.1 Effect of low frequency electrical stimulation on blood hormone levels in the Chinese tree
shrews.
350 1 @ 12h

O24h EBE36h

300 |

100 |

P ZE KT Level of hormoen/ng/L.

Xt HE4H Control
group

LIl 4 Electrical

stimulation group

) fin P 41

Reserpine group

Xt HE4H Control
group

i 5P 441

Reserpine group

HEA Electrical
stimulation group

NA

ET
FE:ET. 53 MUY P <0.01; NA. 53 HRALHEP <0.01,
B2 AT o Wistar B3 K B B2
Note. ET:*P <0.01, vs. the control group; NA: BP <0.01, us. the control group.

Fig.2 Effect of low frequency electrical stimulation on blood hormone levels in the Wistar rats

2.3 {ESREFEIT BALB/c /NR M=K EHE
i)

L5 12 .24 36 h A, HE )84 BALB/ ¢
ANERIIL P B2 2R (ET) K F b X B4 43 5 F & 1
67.39% .62.57% .55.59% (P < 0.01) ; F| ifi. 3 24
BALB/c /)N BRIl ET 7K 57 Fb e 30 38 40 43 B B T

20.44% 17.82% 19.27% (P <0.05 ~0.01) ; HL 3
B4 BALB/c /NRUML NA 7K He X BR 4 40 5 s 1
27.58% 21.72% .14.83% (P < 0.05) , | IfiL *F £H
BALB/c /NI NA 7K - Fb o 5 3 41 43 0 R A T
17.25% 24.18% 16.04% . VL& 3,
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? 100 B 12h O24h B 36h
5
]
£ 80
=]
T 60 p B
2
2 40 i
B
% 20t
st
E =
X4 Control L) e i~ 4H Xf B4 Control iy bl I ifiL - £1
group Electrical Reserpine group Electrical Reserpine
stimulation group stimulation group
group group
ET NA
VE:ET. 53 B LA P <0.01,°P <0. 05 ;NA. 5XFR41LEEP <0.01,"P <0. 05,

B3 RS ST BALB ¢ /s BRI 22 7K /Y 5

Note. ET:*P <0.01,*P <0.05, vs. the control group; NA: P <0.01, *P <0.05, vs. the control group.

Fig.3 Effect of low frequency electrical stimulation on blood hormone levels in the BALB/c mice
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WG R BPEERIZ UL, A OGS I iR it S %, Ak MR G BoK B 2251 (T-RFLP) |~ f&”ﬁfé
BEBEI LK ( DGGE) M98 1t PCR(gPCR) $ K%t BALB/ ¢ /N BUBIE A FFBAL (=360 25 0lig B % .4
VB ) P4 B 545 rh A0 TR TRV 20 SN = BE R AT LA, 43 A A0 T T v A /DN R34 2 i T 45 2 1Y) ﬁ%ﬁﬁm 2]
B RS HE S IE e B 244 255 bp 1449 bp, Mi/N# Y (388 258 K 81 ) 9003 A Bl
60 .73 .261 268 bp 1272 bp, H/NG 25 5B 2 [8] 240 R 3 28548 22 S 3K+ Z 48 I Fn 2 i 59 v ) A o =F
AR, 50500 6.9 log (copies) /g H18.3 log (copies)/g, T ZEH H24H 1 = & =534 11. 8 log (copies)/g, 2 2 f5F+ =
BIAMEEE, BES T 8BS H(P < 0.05) , 5 KH& AN A ME MY, LR ANEE (P
> 0.05), Gt KA PN 5 1) 20 VA AF 9 4 M AR AL, ISR 22 S8/ IN /DN | 36 38 5 283 IBORE R 47 K
Jor s 5 e ) 285 L (1) i T A 2 5 R B ) R D AT

[XR] KRB R B 280 WA B LK ; 9Ot & PCR, /DG IBEMAES
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Differential analysis of the bacterial community composition in
mouse feces and intestinal contents

WU Ya-qi ', ZHONG Gen-shen >, WU Min-na '*

(1. Basic Medical School of Xinxiang Medical University, Xinxiang 453003, China;
2. the First Affiliated Hospital of Xinxiang Medical University, Weihui 453100)

[ Abstract] Objective To explore the objectivity and scientificity of fecal sampling, and to provide reference for
investigating the relationship between intestinal microbes and diseases. Methods  Terminal restriction fragment length
polymorphism, degeneration gradient gel electrophoresis and real time fluorescent quantitative PCR techniques were applied
to differentially analyze the bacterial community composition and abundance of intestinal contents and feces taken from dif-
ferent sites of BALB/¢ mouse intestine. Results The predominant T-RFLP fragments (T-RFs) in feces in the rectum and
colon were 244 bp, 255 bp and 449 bp, however, those in feces of the small intestine including duodenum, jejunum and il-
eum were 60 bp, 73 bp, 261 bp, 268 bp and 272 bp, and with a larger variation of the bacterial community composition in
various parts of the small intestine. The bacterial abundance in the contents of duodenum and jejunum were 6.9 log ( cop-
ies)/g and 8. 3 log (copies)/g, fewer than in the other parts of the intestine, while the bacterial abundance in the feces
was as high as 11. 8 log ( copies)/g, being about 2 times higher than that in the duodenum and jejunum (P <0.05), and
similar to that in the ileum and colon content ( P >0.05). Conclusions The inter-mouse variations of bacterial communi-

ty composition in the large intestine contents are small. The bacterial composition and abundance are similar suggest that
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studies on the relationship between large intestine especially colorectal microbiota and diseases may be conducted via fecal

sampling.

[ Key words]

Terminal restriction fragment length polymorphism ( T-RFLP) ; Degeneration gradient gel electropho-

resis (DGGE) ; Real-time fluorescent quantitative PCR (qPCR) ; Mouse; Intestinal microbiota

Wil b A B BRI RUE Y, B 10
2910 5 F A, xS Uy fe i A
A fRRE 1 & P AR R & B
WEMEY 5 R %W (IBD) (45 B (CRC) B
JHE T RUBE PR AR 2 AR VAR S O Rk,
ST I TE SR S I T A Bh T — e B B 1 2
Wi 3697

Jo T8 A AR RS I i AR 22 3 e S v R
A= TR T 45 R O S W B T B SR 2 N
P E T BRI, A B AN R R R
T B TE 5 B 57 S A 22 [ B S At 2 0 B AL )
22500 DRI 2 R 7 AT B M i A R S
A fitE— LRI, ASCOR A s R M B 2
AHE(T-RFLP) 5P 3 5 B FL Uk ( DGGE) 15t
FEH PCR(qPCR) #i A, i He 4k IRl & 1 BALB/ ¢
/I BR A RN gy T A [ 57 PN 25400 PP Atk W B 54
FIFERE R 225, B 2508 BORE I 53 B 18 1 B W 5 5
B SEPER B2 P A& M, R A S S IR R T TR
HS2%

1 #MRE5FE®

1.1 SEIGBh¥ iR IR R B4

SPF 2% BALB/c HEE/INER, 12 JES, R K
24 fedy W E AL 2 ) A2 ST s Y B R A BR A
F)[ SCXK ( 5)2012-0001 ] , 4 3% T4 22 A: 1) TR MG
A FR2SF SPF 9 5256 25 [ SYXK () 20120003 ] .
SPF gk B A6 5 BHR B 3 mpEHA FR 23 7] 25 i
(22 % 2)°C ,MIXHEE J 30% ~40% , % H HOGAT
MR 12 h W1/12 h W5, B B AR Al oK, i R P 1)
F¢ 1d JEAE TR A R 25 T 2 mL EP 5, 4K
JAEFE/IN BRI it ) O NI T 2 AT /N B A
T AR P T e ) 2 R I AR U AR BB Bz P 38 A6, B
T Be , N FARJIEBNEY), BT 2 mL EP 45
Hr, SE R - 80°C VKA H A7 45T .
1.2 #EEFEH DNA HRE

K Tiangen ZEf# DNA 2 B ) & ( DP328,
Tiangen ) #1728 M 1B N Y Th A 3L K 26 DNA
MBI, Fe Ul W AT B0 . SRS 5851 o O 2
11 (Nano Drop 2000, Thermo, USA )l & Fr #£ Bt DNA

PR SEE
1.3 L@ PCR ¥ G5~k

KH 41 B 16S DNA F¢ 55 M5 % 8F (5°-
AGAGTTTGATCATGGCTCAG-3") HI 1492R (5°-
GGTTACCTTGTTACGACTT-3" ) M b b s v iy H Y
FERHEAT PCR &3, Horb 5 [ 8F 1 57 diigii A FAM
Pric, PCR 3G A €49 TREARA R (K
) PR R R RS SOk T SR
PCR 7= H 1% e WEEERC AT HLIK , T A% 4 I
FBRBE IR 17 i35 2 ( DP214 , Tiangen ) 156 B 43 #8245
alifk, PCR 7%,
1.4 T-RFLP 53#f

FKHIBREN PN VI Alu 1R TRARA
], K3 ) XFaiAb)E i PCR =4 dk4TREY) | B 520
KZH.Alu 11l (10 U),10 x buffer 2 wL,17 pL
afifbJ5 /9 PCR 724,35 20 pL, IRAIE7E 37 °C fHil
S EF 4 h, 285 T 80 °C /K 20 min ik
R RO P R IR P ik 2 B R AR
HARARNT
1.5 DGGE ##f

AT 16S rDNA V3 XEESFPES 9 341F ( 5'-
CCTACGGGAGGCAGCAG-3" ) F1518R ( 5'-ATTAC-
CGCGGCTGCTGG-3" ) M) Xif 2% i 41 B 3 X 4 itk 47
P14 PCR R R IR 745 2 % SClik b AT . il 4%
8% e ASMEVLE N 35% ~55% 1 S VA e Tk i g
e ARFF 60°CHE IR, 7E 60 V 1H JE F HL ik 16h, HL¥k
gEHE i EB Y 25 min, SR TEBEIR 1% R 40
(EC3,UVP,USA) Falf4.
1.6 WHEEZPCR

FH pMD™18-T ik i £ 1 7 & AR Z S KW
FFE DH-Sa( FAY), K% ) #E 5 16S rDNA V3 X
341 =518 HBERY TR, £ 1 x 10”7 ~ 1 x 10° copies/
pL X 5 VR BE I BTRCVE A bR, BB A I 3
ANEE  TEDOEE E PCR {X (Step One Plus™ | ABI,
USA) HAE bR th 42

XTRE A DNA #E 4T qPCR, J B & & . SYBR
premix Ex Taq (Tli RNaseH Plus ) (2 x) 10 pL, 5l
Yy 341F 1 518R ¥4 0.4 pL, ROX reference dye
(50 x ) 0.4 wL,DNA #ifl 2 pL,ddH,0 6.8 pL, 3t
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20 pL, ZOGRE RN R N 95 C 30 5,1 IMA;
95 C 55,60 C 34 s,40 MEM; S5 F AT
IR R 2R B 95 °C 15 5,60 °C 60 5,95 °C
15 s,
1.7 #iEAbE

JH T-RFs 804 i35 T o G 15 14 1 20 FUAE SR A X
PR R BT BN T 30 bp MR /)
T 1% B T-RFs, #4122 = 1 bp B9 T-RFs & 1~ [F
—A T-RE™ . SRISH 0 AT SPSS 19. 0 #E4T5E 1t
2T, T B E JE Richness (S) \ ZFEPEFE L
Shannon-Weaner index ( H’) 13 2] F Evenness
(E)')_ Richness (S) = T-RFs 3 & + bp i i%;
Shannon-Weaner index (H’) = — 3 (p,) In(p,);
Evenness = H/lnS;,ﬁ\:':F‘ p; =ni/N, ni ShE— T-RF HY
FEEMEL N O T-RFs Y FEMH, S J9Edh T-RFs %4
i, FH Canoco 3K A5 XT % 53 H7 ( correspondence a-
nalysis, CA), K ZE I 22 (ANOVA) ke i
2EFFVE SRR HEAT Tukey K550 5 LU BCRE i 22 8] (9 1
FPE2R . H Quantity One X {F40 1 DGGE K3,
HPE unweighted pair group method clustering ( UPG-

=1

MA) FEMERRIE . T-RFs {58 Ff£ % T-RFLP
TEZR EE XTI 33 MICA ; Microbial Community Analysis
Il ( http://mica. ibest. uidaho. edu/runpat. php) i
1T

2 HERESH

2.1 T-RFLP S#i4 R
2. 1.1 A RSB

JVr B £5 ERAOL Y T B AR S R S5 R
F1, GRFIRMEDNE SRR,
230, E S T/ = ATBAHHANED (P <
0.05) ; Kiah s A ZHE 1 8Ch 2. 23, 5
B9k 2. 17, HL R A 2. 30, 55 35 v 41 2 FE P FE
BESTBEMEP > 0.05) ;M/NaNEY A
M AP B E R T R ip e fE, iy = -+
ARSI AT 1. 68 1. 61 A1 1,90, Hodp - 4R
Jor iR AT £ A 22 R R B0 S 3 T [ AN s B g
1Yo KRN 4 B 1Y) = 5 B R &) BER I S
TN

BALB/ ¢ /)N U 45 385, PN 2540 B 20 v 4 1 Z2 R A

Tab.1 Diversity analysis of the bacterial community in different sites of the intestines and feces of BALB/c mice

HBAL FE B )iy TR - AN Z PR R

Position Richness (S) Evenness (E) Shannon-Weaner index (H’ )
ZEf# Feces 16.75 = 0. 48" 0.84 = 0.02° 2.37 = 0.07°
E rectum 16.00 = 1.41% 0.82 +0.02° 2.30 = 0.08 °
%51 colon 15.25 + 1.25° 0.82 + 0.03* 2.23 + 0.12°
W cecum 14.75 £ 0.85" 0.81 = 0.04° 2,17 £0.09°
Bl ileum 9.00 + 1.00 ° 0.77 = 0.02" 1.68 = 0.10 °
2 jejunum 9.50 + 1.19 © 0.72 + 0.04" 1.61 + 0.140 ©
+ =3 duodenum 12.50 + 3.27 " 0.79 = 0.06 " 1.90 = 0.24 "

B a,b 8 ¢ RARBILLZMMETR (P < 0.05) ;45 N4 MEE, H x 25 TR,

Note. Significant differences (P < 0.05) between the parts are shown with letters a, b, or ¢; The results are x + s, n =4 for each method measure-

ment.

2.1.2  JHIBAERAL Z [ A0 P RV S5k o Bt
XERL(CA) FrHr & Fan & 1 s, Horp s —A>
W B R AR AE L . BT 1 - 16 fREKRE
WA RZEMERE S, BT R RAE—&, R VAT
{14 240 B A % AL 4 AR RLELR TR] BALB/ ¢ /N
BN YA B s HE R i, 17 - 27 1R
KN EY, Hrp 18 ([l ) ,25(+ —48%) ,26
(=38 ) 9185 HoA /N A i o A 22 R
W] BALB/ ¢ /NN 25 B8 OL N 25 WA AL B Fn i 42
PERI K ERAL Y i, FEME AR e R T —
A, S/NEFE S A3 L T 2 S B, B T-RFs
S A BALB/ ¢ /IS B 28 F KN I 259 1) 48 TR

ZH 8 LA, TS5/ N S A R 2 AR
2.1.3  PRSBHBE T

PG T-RFs ZERE S T A6 BE(E F Excel A2 p{#E
AR 2, 7EZE0E | B A2 i h 244 255 bp FlI
449 bp AR EE T (6.95% ~42.71% ) , Mk
PNT-RFs, 28 WA 78 13X 26 Ji7 38 30 47 v 3 ] 7 78 5 — 4
e BB B 5 WX 28 T-RFs 76 5 M A= B & 1 L
A 80N, 22 B E W A5 A0 TR Y O S R R A T
s, AR, K A A b 3[R A 2 A T-
RFs, {160,183 261 265 426 bp F1437 bp % F M
KNG N2 A8 rp AN B B AR B R B v, AT
KIGEB L FZEAERE S, NGB NP L T-
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2.0

PN i7E S

Large intestine feces

M
small intestine

-1.0
-1:0

Wl ~4, 2fH,5 -8, B9 ~12. 45;13 ~16. B ;17 ~20.
m7 21 ~24. 285325 ~27. T80,

Bl AR CA T
Note. 1 —4. Feces; 4 —8. Rectum; 9 —12. Colon; 13 —16. Cecum;
17 =20. Tleum; 21 —24. Jejunum; 25 —27. Duodenum.

Fig.1 CA analysis of the bacterial community composi-

tion.

RFs M| 60,73 .261.,268 bp #1272 bp (4.01% ~
55.14% ) . H 60 bp fE/NMzH A B9 HoH e s
(19.33% ~61.15% ) ,fHZUTE il 10 T 25
/N, 73 bp BAFTET /M ¥ T-RFs {5 2 EA%

100 ¢

EAEL X M MICA E& 8,60 bp HURILFT S
( Lactobacillus) , 11 73 bp %38 58 T 1A B J& ( Klebsiel-
la) .
2.2 DGGE 437

LU N RPN/ R Ve N BN
FWFAE AN KN N AW BN JA 55 22 10 40 B b
2 FEMAR A B PLH SRR, N AL R
AN SRIHAIE, 5 T-RFLP 4554020,

E—2 H Quantity One B 7#1 DGGE &3,
FFEIRB T HTROIRE (BT 4) o BRr—AZAERE 5 A,
R IR T P AR R M 2% T A6 3R A Jl— 7%, 3 Jig A [l
oA it SR FA— 532, 10 WD R e S 6 114 400 T 9 2
R IERS R, S/ N R SAR IR, + N
B AT S 2 s W Il 22 AR
2.3 WHEE PCR HHTER

PEIGE it PCR T PR AN 42 52, 45 2R an &1
5 Fis NRE NI+ Z 38 A
WA A0 TR B 43 1R 6.9 log ( copies) /g Fil 8.3
log (copies)/g; ZE(H P AN F =53k 11. 8 log (cop-
ies) /g, & T 48 B 3 PR A /N A
(P < 0.05), 250+ 480 2 4, 5 K 4% &6
AL 101 iz A 250 200 T 1) B A 2, 22 5 T 3
(P >0.05),

= B B B B B =] E

=2 E v B H v =

90 = E E Y 5 E 7 B =

> 5 5 4 Y E 71 8 B ¢

80t 277 2079: 70 7 2
| 2 & U ~7 g g B -
70 + H e / & o 7z S N a =
i Z = i B =
60T i B = = =
sofL | E .
m! o - - | ] J
- H A in is :
30 i BN BN B B B -
20 G = -+ = I N t

fecl fec2 fec3 fecd recl rec2 rec3 recd coll col2 col3 cold cecl cec2 cec3 cecd ilel ile2 ile3 iled jejl jej2 jej3 jej4 duol duo2 duo3 duo4

Bl 458F B3 456F B 454F B2 452F M 449F [ 447F [ 445F B8 444F [E1439F B 437F @ 435F B 426F E 272F H 268F £ 265F B263F
B 261F B 260F B 259F B 257F [J255F W 248F [1 246F B 244F B 241F B8 239F [ 238F B 225F [ 223F & 218F B 215F E207F
B 198F B 194F B8 190F B8 186F [@ 183F @ 181F [ 171F (3 168F M 166F M 159F @ 153F [ 145F E# 142F [ 140F B 101F EI87F

EA83F E73F E17IF E68F E64F E362F MoOF E58F [E56F

[M4s5F [©37F @ 33F

CI31F

H Fec . 380f ;rec: HW; col: &5 ;cec: Bl sile: M ; jej: 25 ;duo: T 3815, #ESE B RIE IR S, 10, col 1 141 5/

e

B2 4% T-RFLP 2 HrAeik &

Note. Fec: Feces; rec: Rectum; col: Colon; cec: Cecum; ile: lleum; jej: Jejunum; duo: Duodenum. The number following the sample stands

for the mouse number. For example, col 1 stands for the colon of the first mouse.

Fig.2 T-RFLP patterns of the bacterial populations.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Wil ~3. Z6f 4 ~6. BT ~9. G510 ~12. Hhi; 13 ~15. 5,16 ~18. 255519 ~20. +
—4.

B3 16 S tDNA 1) PCR-DGGE 4347 &l 1%
Note. Feces: 1 =3; Rectum; 4 —6; Colon; 7 —=9; Cecum; 10 —12; Tleum; 13 - 15; Jejunum; 16 -
18; Duodenum; 19 -20.

Fig.3 The 16S rDNA PCR-DGGE profiles

0.32 0.40 0.50 0.60 0.70 0.80 0.90 1.00

duo 2
duo 1
fec 1
jei 3
l jej 2
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rec |
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cec 2

—
| col 3

col 2

T fec: F808 srec: B, col : 451 s cec: B s jej : 25 W sile: B W duo: T 481,
4 DGGE KR I MR IEl
Note. fec: Feces; rec: Rectum; col; Colon; cec: Cecum; ile: Ileum; jej: Jejunum; duo; Duodenum.

Fig.4 Cluster analysis of the DGGE profiles
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Note. ", P < 0.05. 1. Feces; 2. Rectum; 3. Colon; 4. Ce-
cum;5. lleum;6. Jejunum; 7. Duodenum.

Fig.5 The abundance of bacteria in the mouse intes-

tines and feces.
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Effect of LATI on early placenta formation in mice

MA Jing' ,TAN Yi' , TAN Dong-mei' ,LU Jun-jie' ,LIANG Hao',LUO Wen-ping’*** "

(1. Laboratory Animal Center, Chongqing Medical University, Chongging 400016, China;
2. Stomatological Hospital of Chongqing Medical University, Chongqing 401147 ;
3. Chongqing Key Laboratory of Oral Diseases and Biomedical Sciences, Chongqing 401147)

[ Abstract] Objective To explore the expression and role of LAT1 in mouse uterus on early placenta formation on
day 8 of pregnancy (D8). Methods One hundred and twenty 6-8-week old SPF female Kunming mice were used in this
study. Immunohistochemistry was applied to determine the localization of LAT1 protein in the mouse uterus on D8 of preg-
nancy. The ectoplacental cones (EPCs) were dissected out from D8. 5 uterus, and then cultured in vitro with different con-
centrations of BCH ( 2-aminobicyclo-(2,2, 1) -heptane-2-carboxylic acid, specific antagonist of LAT1) and L-leucine
(‘substrate of LAT1) to determine the role of LATI during the EPC attachment and outgrowth. Results LAT1 protein was
highly expressed in secondary decidual zone and also positively expressed in the mouse uterus on D8. As a specific antago-
nist of LAT1, BCH significantly suppressed the ectoplacental cone outgrowth, whereas L-leucine showed no significant
effect on it. Conclusions LAT1 is expressed in the mouse uterus during early placenta formation and promotes ectoplacen-
tal cone outgrowth, suggesting that LAT1 may promote the trophoblast invasion into maternal decidual tissue, and partici-
pates in the early formation of placenta.

[ Key words] Mouse; Placenta formation; L-type amino acid transporter 1; Ectoplacental cones
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. A:LATI 78 D8 F & 1363k ;B Bl A 1 EPCs UK ; .. BT X IR SDZ IR G A ; EPCs » S0 R4

B 1

SR AL LAT1 78 D8 /NRFE Rk

Note. A: LATI expression in the mouse uteri on day 8; B: A higher magnification of EPC in (A); C ;negative control; SDZ:

Secondary decidual zone; EPCs: Ectoplacental cone.
Fig. 1

L A-D: XFIBZ 20 200 800 wmol/L 254 .
2 48 h i ANRIVREE S RN EPCs SMEA: K BE T 1952
Note. A-D: Control, 20, 200, 800 pwmol/L L-leucine.
Fig.2 Effects of different concentrations of L-leucine on EPCs outgrowth at 48 h

Immunohitochemical staining of LAT1 in the mouse uteri on D8 of pregnancy.
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Fig.3 Effects of different concentrations of BCH on EPCs outgrowth
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Changes of expression of angiogenic factor mRNA in the spinal cord of
rat models of protruded intervertebral disc and the
effects of electroacupuncture

WU Wei-peng' , LI Wei' , CHENG Peng' , JIANG Dai-xun', CHEN Wu?

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

[ Abstract] Objective The purpose of this study was to determine the changes of expression of angiogenic factor
mRNA in the spinal cord of rats with protruded intervertebral disc and the effects of electroacupuncture, and to analyze the
role of electroacupuncture in the spinal microvascular angiogenesis. Method Eighteen healthy male Sprague-Dawley rats
were divided randomly into 3 groups: the electroacupuncture group, model group and sham-operated group. The protruded
intervertebral disc models were generated by the left lateral and ventral spinal cord compression at T13 using a self-made
silicon sheet. Only the rats in the first group were treated by electroacupuncture once a day for consecutive 7 days. Spinal
cord tissue samples were taken from the compression site at 7 days after operation. The mRNA levels of Ang-1, Tie-1,
Ang-2, Tie-2, VEGF, Fli-1, caspase-3 and Tsp-1 were determined by RT-PCR, and the pathological changes of the spinal
cord was examined using HE staining. Results The rats in the electroacupuncture treated group showed significantly im-
proved hind leg function, a relatively complete spinal cord structure, and a clear boundary between grey and white matters.

The expression levels of Ang-1, Ang-2, Tie-1, Tie-2, capase-3 and Tsp-1 in the spinal cord tissues of the model group
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were significantly higher than those of sham-operated group (P <0.01), but the levels of VEGF and Flt-1 between those

two groups showed no significant difference (P >0.05). The expression levels of Ang-2, Tie-1, Tie-2, caspase-3 and Tsp-

1 of the electroacupuncture group were significantly lower than those in the model group (P <0.01), while the expression

levels of Ang-1, VEGF and Flt-1 were not significantly different between the two groups (P >0.05). All the indexes be-

tween electroacupuncture and sham-operated groups showed no significant difference (P >0.05). Conclusions Our re-

sults demonstrate that mRNA expression of relevant angiogenic factors were abnormal after spinal cord compression, while

electroacupuncture can down-regulate the expression of Ang-2, Tie-2, Tsp-1 and caspase-3, and modulate the promoting

and inhibiting factors of angiogenesis to return towards normal, therefore, to create beneficial conditions for the repair of

spinal cord injuries.

[ Key words]
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Fig.1 Effects of electroacupuncture on the hind limb motor function in the rat models of intervertebral disc herniation

- AN P -»9 “.- '
B2 A BTFARL(B) BRI (C) BRI AL A WA (FRR =50 wm)

Fig.2 Pathological changes in the anterior horn of spinal cord in the rats of the electroacupuncture group

(A), sham operation group (B), and model group (C). HE staining, bar =50 pm.
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Fig.3 Effects of electroacupuncture on the changes of mRNA expressions of angiogenesis-related factors
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Establishment of a rapid method for synthesis and detection of gRNA
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[ Abstract] Objective The purpose of this study was to establish a rapid method for synthesis and detection of
guild RNA (gRNA) which is an essential component in CRISPR/Cas9 knockout technology. Methods  First, the Nkp46
gRNA core fragment was synthesized as amplification template. Second, the forward and reversed primers of the matched
gRNA were designed using the Nkp46 gene as reference sequence. Third, the DNA fragment of Nkp46 gRNA was amplified
by PCR technology using the synthesized gRNA core fragment as template. The gRNA was reversely transcribed in vitro u-
sing amplified DNA fragment as template. The efficiency and specificity of gRNA and its interaction with Cas9 were detec-
ted in vitro. Results The specificity and activity of Nkp46 gRNA were high. The obtained gRNA interacted with Cas9 en-
zyme and successfully cut the target double-stranded DNA at the designed site. Conclusions The method for synthesis and
detection of gRNA established in this study is faster than the original method, and the created gRNA is fully functional.

[ Key words] CRISPR/Cas9; PCR amplification;In vitro transcription;In vitro detection
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RGN 8 T 1 | 3 — 7 96 0l ST K 080 B % R 48
S5 PR G A e [ R S R 3 PR P 5%

1 #EITTIE

1.1 ##
8 Jili% SPF 2% C57 /IR, HH At 48 R AE YRt
ey A7 BR S F1 4R AL [ SCXK ( 5T)2014-0004 ], PCR

{¥ ( Bio-Rad T100TM Thermal Cycler) ,Tanon 4= H &
BORGEE IS AR 3 Bt R 58 (L K BB 7] ) . NanoDrop
2000 H R 436 EE 1 ( Thermo ) (T7 %% 55857 &
( Ambion_mMESSAGE_mMACHINE_T7) .RNA #jifk
IR & (MEGAclear™ Kit, Ambion) ,PCR ;=4 4lifk
A & ( QIAquick PCR Purification Kit) | P WA
7K (ANTP mixture , 5 {4 EL i Taq i ( Sigma) . Cas9 %
R T (b o i 7 A A MR A BR A FD )
1.2 gRNA $BRIEER EEZERES K

ﬂﬁmmﬁmMmﬁ@Mﬁﬁ%%%%
NKp46 Hh I F Exon3 1Y gRNA (20nt) . 5|49 K
gRNA i# AR H Invitrogen 23 F] 45 A,
1.3 gRNA HER#ERHE PCR #15

FIH NKp46 eRNA FF 5 09 F i 519 mNKpd6 _
gl F Fll gRNA 38 H T UiE5 149 gRNA-R, A T & 5y
gRNA i IR DNA | BOANR , il PCR 41575
3| NKpa6 FEPEES I gRNA 5 54150y HAR RN 4%
4R ; (94°C 30s,60°C 10s,72°C 30 s) x35,72°C
10 min, 4°C 847, BUS pL HEKKN PCR 724, i 5E
155 HFr DNA F Bz, K/NR 123 bp,
1.4 gRNA RIRAIEIMNER

TEFR 3] gRNA e i o Al 2k a0 & i A7
gRNA %% S REAR 1Y alifk, HF 2l 1k )5 0 7= 9 17
RNAkit # 5% i 7] £ ( Ambion _ mMESSAGE _ mMA-
CHINE_T7) #£47 NKp46 gRNA 14 4h 5 5% 3 F H
RNA #ifbifk 7] & ( MEGAclear™ kit, Ambion ) $5% 5%
P AT aiAL . A M gRNA i i NanoDrop 2000
FE B A0 B TSI ARG I i B B i eIt -
80°C A7,
1.5 gRNA fF5MEERFRERT

FAFEN) gRNA 5 Cas9 HHRHEE L & H B DNA
REWFE , UKE W5 K/NIF SR v Bk B2 ok
eI ESCR , VR Z : dsDNA (4pl) , gRNA (A
AN ) (1uL) , Cas9 R PR AE (1pL), 10 x buffer
(2pL) ,ddH,0(12pL) , K SR Z& (20L) $2 18 F
AR R TR AU O W, 37°C 30 min, 65°C

5 min,

2 &R

2.1 /IR NKP46 B gRNA 3=

NKp46 SERAETE T Wi th 25 8 (R BRAVINER)
MAK Y, AR R T, i NKp46
JENE—REBY /N BN AR b e R A B U i A28 NK
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HMIRE 2, O T NKPA6 ik PR 7 2 R
AR, A1 Bl Cas9 HORBIE NKPA6
mbR /N, A 3 http://crispr. mit. edu/, BT
745 gRNA, LK 1,
R 1 gRNA L ES
Tab.1 The CRISPR target sequences

Number CRISPR target sequences ( 5° -3")
Gy gRNA HERUFHI( 50 -37)
gRNA-1 GGTGAACATCTGGTGTCAGGGGG
gRNA-2 CTCGGTGAACATCTGGTGTCAGG
gRNA-3 CTCTCCCGAAACCCATCATCTGG
gRNA4 TCTCCCGAAACCCATCATCTGGG
gRNA-5 GAGTGTTGGCAGCATACCAGTGG
gRNA-6 AAGTAGGGTCGGTAGGTGCAAGG
gRNA-7 GACCTTTCAACCAATGAATCAGG
gRNA-8 ACCCAGAATCTCATTCGAATTGG
gRNA9 CCAGAGGATCAACACTGAAAAGG
gRNA-10 CTGAAGACTGGCTCAGCAAGAGG
gRNA-11 CAAGAGGAAAGATCATGAAGAGG
gRNA-12 GGCCAACAGATTAACAAATTGGG
gRNA-13 ATTGGGAATGCAGGAGAAGATGG
gRNA-14 ATGGAACTGAAGGCAACTCCTGG

A SCLA/NE NKPA6 JER 11 gRNA Sk
PET 2 %% oRNA 41 .

gRNA1 GGTGAACATCTGGTGTCAGG, gRNA2
CTCGGTGAACATCTGGTGTC iX M 4~ gRNA fi T

Nkp49 FEH 2 AR+ Exon3 4k,
2.2 NKp46gRNA {K5M 4R A% 11

gRNA BEsg it (4549 . 7 J3 3+ i3 )% 51
(20nt) PRSFIF I, ARSI B AR T 51) 2 i i R
gRNA % 5% BEAR 1) 4% 5F I¥ 51 GTTTTAGAGCTAGA
AATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAAC
TTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTT, % H
BATLUE B gRNA (& R 4540, /2 BT A gRNA #B4
FEH—HB53 .
2.3 %54 gRNA-F B9t

FEAS 20 Y 200t 1975 AT N _E— Bt T7 Ja 8 ¥
J¥%] TAATACGACTCACTATAGGG FH-7E K B | 5
¢RNA [ A7 J7 %) i v AH [5) B9 JL A B8 2& GTTT-
TAGAGCTAG, e & B35 8 — > 53nt 1Y 1 Bt #%
WAZ 7 35 B I A B T ¥ ) /N B NKP46 3 1A 1Y
mNKp46_gl F, mNKpd6 _gl F BiAFE M 55 SRR A Rl
AR S8, 25 PCR R, T IRSMNE R
A G e MR STE 5 I 3 4> G BT LAE
VeI AT ) gRNA AT ABE R AR B G I
G 3XHE AT DA KRR BE 19 AR S e SR S B Y
% (Bl 1) mNKp46 _ glF TAATACGACTCACTA
TAGGGTGAACATCTGGTGTCAGGGTTTTAGAGCTAG

TAATACGACTCACTATAGGG [ TGAACATCTGGTGTCAGG |GTTTTAGAGCTAG

l

T7 promoter

20 BT E R T

l l

eRNATRST FFHI i 13/ 5k

(2NGAETT promoter+)

TE: 519 3 #44UA: T7 promoter BEHHY gRNA 751  gRNA {577 FIHT 13 AHlHE,

1 RS A

Fig.1 Schematic diagram of the forward primer structure. The designed primer consists of three parts;

T7 promoter, the target sequence (20nt), and 13 bp gRNA conserved sequence

2.4 gRNA §RHIERA TS

gRNA-R 1511 AAAAAAAGCACCGACTCGGT-
GCCACTTTTTC, % J¥ 915 ¢RNA #H 3 ¥ B %h,
2.5 ER[E/MER NKP46 EFEH gRNA BI%: FARIRTE
oM TE R I 18

AR R HFF — 25 PCR O 3k AT DL
AR RS BT A T7 promoter [ gRNA [ 5%
SRR , 2 5 ROV Y G i R T ik
THE R, Hrh NS | AR AR B T 8 A B
R E AT E RIS M 2 0F 5T B4 H bp ik
B, HAFi it — 20 LS [ Vel NS 14
FAERATEE T LA W, T iR Rt P

FE(ILE2) o SRIGIRSMNEG AT B R VR oRNA 1Y
# W) NKP46 H:A ) gRNA
2.6 KSR Cas9 #% & ER G i 36 1 1% 77 7% 7 55
AR SRR EREMERN gRNA

VO AR SMNG I 5 1 %) mNk46 _ gSF TCCAAACAC
GTGCATGTTACACATG , mNk46 _gSR CCCAGCTTTG
ACTCTCTTGTCCATC LL/INE DNA VE AR, Al FH %
SIPRT LAY 3G NKPA6 SER AR R A 1 il DA )
Bt A B gRNA B &S, IR 3 F R 21 A6
W77k, Ay DR O B & iU gRNA B RE 51 &
TEPE A TAGI 38 2 F UKk AT LIOWLEE B Y1) 451 1 KD,
DA IERE S B 5 I, i — 2D LU i T-A 52
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A T7 promoter gRNAI

gRNA

\ I 1 ‘ I

mNKP46 gRNAI

B

123 bp

Eij bur

3'

| GTTTTAGAGCTAGAAATAGCAAG TTAAAATAAGGCTAGTCCG TTATCAACTTGAAAAAGTGGCACCGAGTCGG TGCTTTTTTT|

iE {1 +——CTTTTTCACCG TGGCTCAGCCACGAAARAAA
Mv 5 HIgRVAR

|G TTTTAGAGCTAGAAATAGCAAG TTAAAATAAGGCTAGTCCG TTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTT

| CAAAATCTCGATCTTTATCG TTCAA TTTTATTCCGATCAGGCAATAGTTGAACTTTTTCACCG TGGCTCAGCCACGAAAAAAA

ﬁ?ﬁﬂ

| CAAAATCTCGATCTTTATCG TTCAATTTTATTCCGATCAGGCAATAGTTGAACTTTTTCACCG TGGCTCAGCCACGAAAAAAA

J

GTAATACGACTCACTATAGG I CTGGGCCAAACCCAGCATCA | GTTTTAGAGCTAG | S

CAAAATCTCGATCTTTATCGTTCAATTTTATTCCGATCAGGCAATAGTTGAACTTT TTCACCGTGGCTCAGCCACGAAAAAAA

L3¢5 ¥ gRNAL

A, gRAN #3434 AL : T7promoter gRNA (20nt) #1551 . gRNA 1457 /5751,

RBHFHTT proﬁt;ter FY e SR TR B

B. gRNA DAN Bt & pid# . B

TR ME A, —MERE , L Y ZHEER ., ﬁAﬁHFﬁﬂmﬁﬂFMWﬁWPWMHMMWAMMmﬁ%@m

2 gRNA P95 FAM 58 B FE o 73

Note. A. The structure of gRNA consists of three parts, T7 promoter, the designed sequence of gRNA(20nt) , and the conserved sequence

of gRNA.

B. A schematic illustration of the gRNA DNA template amplification.

Fig.2 A schematic diagram of the gRNA template structure and transcription

RV L E . A SCETT AL ] NKP46 () gRNA
TSR ST B UITF 154K 1297 bp K 4547, B V)
R 4%a5 K /NA3 51 R 804 bp F1 493 bp (E 3A)
I XK B B (K] 3B) TS B R R v
JER) gRNA DL S AR B — A5 1Y gRNA, 5Y P53 48
100% , B AT DIGIERRIZ 7 VA BTG i gRNA 7 51k
s A e ] st &I A 0 e s A 00 74y v R R
T gRNA R 30%

3 e
HRLIRI gRNA LAY R 20K, T Z 4 ¢RNA
B SRR L B 20K I | 285 U M Pk o B0 e B

T%%F};zﬂlﬁ%ﬁ T e i B D) 08 SRk M A A g
1535 gRNA (RSN G SERIAR 15 5 gRNA /D5

%i 3d AYRFTA], AR SCHE ST 33X Pl 3 4 W R T

Yk RNA [BIE], —25 PCR SNk nl DAAS 3] 2

B R P PR SRS, AN 212 ORI [) 55 AT DA A 1) 55 B
M) gRNA 7% SCEE ST 119 3 Fh 3 1k K R S 1 il
e, A RATE MR AMIUH BAIE gRNA (9 H IS T M R S
# Cas9 B2 gRNA PCR 41 Y40 KL R BOR &
SE T 0k B s R Uk TT D0V A 1) 2% )
BY YAV B I3 % K IR R K B Hee Rl DAtk — 2P
THREBTIIRCE,

ST A AL A A CRISPR /Cas 9 H AR SZEL
FE GBI 1, e BRI gRNA 1Y 34 SR
SMEFUIREIN 55 R AR LR AT AR gRNA
IR BRI A G BOTE . TERING —
BHEE DNA Gl 514, R PCR BORMGHE Y
Bz R B, T HE S Alifb A3 B H T REN gRNA, FIH
XA gRNA PRE A BB A (%) J5 3 | AT DA g ik
PR 2 A 75 A i — Be 5 H Y 3k B B R ) — /N B
DNA 5 RI—A> IS |y B ], A0 RN U5 | 9 #0 J
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: gRNAtarget §
émNKP%gS—Fl
e

—l Exonl I—l Exon2 I—l Exon3 I—i-l Exond I—l Exon3 I—l Exon6 I—| Exon7 I—
- |

mNKP46gS-R

Cut site
1

1
TCCAAACACGTGCATGTITACACATG --GGTGAACATC TGGTGTCAGC#}GG--GATGGNSMGAGAGTCAA.‘\GCT GGG

4—‘ CTACCTGTTCTCTCAGTTTCGACCC
mMNESESE

m N & E-F
TCCAAACACGTGCATGTTACACATG }—p

]
AGGTTTGTGCACGTACAATGTGTAC - CCACTTGTAGACC ACAGTCC*:C CCTACCTGTTCTCTCAGTTITCGACCC

Iy

i< 804 bp >i 493 bp ——————>4

B bp Marker  BEUIET  MUIE1  E§DIJGE2
2000 N

1000 e
750 ‘ A — e

500 — ——— —

250 - c—

100 - on—

TE:A. /B NKPA6 JERAT 7 A4 F, #5817 Exon3 L, B. M: marker DL2000 (Takara) , B VITT 37/l NKP46 3

R BN BEYIE 1 o0 gRNA JRYR B B Z5 5 BEVIJS 2 4 172 gRNA WRIEREEVIE], RNA JFURIE 119. 3 ng/pl,
B3 PROMEIN B i S I R

Note. A. There are seven exons in the mouse NKP46 gene. The target site is designed on Exon3. B. M: Marker DI2000 ( Takara) .

Pre-digestion indicates the fragment size of mouse NKP46 gene. After-digestion 1 indicates that the result of an original concentration

of digesting for gRNA. After-digested 2 indicates that the result about half of concentration of the gRNA digested diagram. The origi-

nal concentration of gRNA is 119.3 ng /plL.

Fig.3 A schematic diagram of the amplification and detection of fragments cleavage sites in vitro

@ﬁﬁ E(J ﬁ{%ﬁﬁ%_ﬁ? o z]gj(}ij E(J{Ziiﬁl\ﬁﬂ]*ﬁimljjj% [ 3] Mahfouz MM, Li L, Shamimuzzaman M, et al. De novo-engi-
EI i Eﬁgfiu gRNA )ﬁ iﬂﬁﬂﬂ‘,ﬁ\:?ﬁ ‘ri&tfl%:‘%‘ ‘@KTL\U['U , neered transcription activator-like effector (TALE) hybrid nucle-

SR e L R AT A RNA 5 T

ase with novel DNA binding specificity creates double-strand

breaks [J]. Proc Natl Acad Sci U S A. 2011, 108(6) ; 2623 —

b N
S £ X W [4] Mali P, Yang L, Esvelt KM, et al. RNA-guided human genome
[ 1] Smithies O, Gregg R G, Boggs SS, et al. Insertion of DNA se- engineering via Cas9 [J]. Science. 2013, 339(6121) : 823 -

826.

[5] Chang N, Sun C, Gao L, et al. Genome editing with RNA-
guided Cas9 nuclease in zebrafish embryos [ J]. Cell Res. 2013,
23(4) . 465 —472.

quences into the human chromosomal beta-globin locus by homol-
ogous recombination [ J]. Nature. 1985, 317 (6034 ). 230 -
234.

Weterings E, Chen DJ. The endless tale of non-homologous end-

joining [J7]. Cell Res. 2008, 18(1): 114 —124. (T#% 29 W)
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LB /%ﬁi&@LL@LB%KﬁT ﬁﬁlﬂﬁ/
Z R 2 R 57
3%@?1,%%,?@&%,%%” ,%5&%2
(1. Hltgb R, 22 M 73007052, HR P EZEGE, Bl A 220 B 58 B 2E g7 0005, 24 730000)

(HZE] B BIRCHNEXT BRI E T W, PR A DG R I Z R REKT, FiE IR
Wistar K FRBEHLZ S X B LA AN SE BG40, SEER 20 B 15 d PR R HLIE Iin i SRAE S 70 8] | Kok ok A ske BB B0 5
FIAS AT 50 00 o7 R . R OR R s AR AR Ak , Dt 2L Sk B AR A R0 B 0T TR 2L B R 40, o 3 ki 58 L IR A 4
DNA Fl RNA 7K O S vkl e s MFLAR A S Z (E,) 8 (P) A KIKE (GH) S EFLE (PRL) KF,
TSR RE 45 G 43 BT 1k 0 e 2 32 AR A B K 45 5 A 1t ( Bmax) PR 40 (Kd) , FLF A H-E a8 ST
WMEHLIEEA, ER G MA R, J: 80 4 K BUFL Sk EA A B/ (2L D B0 3L R BN (P <
0.05,P <0.01) , 774141 DNA .RNA & RNA/DNA ¥JBBI#/N(P <0.05,P <0.01) , I3 E, .P il GH K FBE T
F(P<0.05,P <0.01) ,HASI E, Fl GH /K W FER (P <0.05,P <0.01) ,E, Z{KH P 324K Bmax B FEAK
Kd ¥ @745 (P <0.05,P <0.01) s FLAR/INE /NeF i itn 5 B s B BLAR B B REIR (P <0.05) , 458 OHN
Mie B RIAMEEAR, 5REME M E KT R AZ kR IE 7,

[ XER] ORI Wistar KEGFLIRE E M B 220

[HESZEE] Q95 -33 [ EktRIEAE] A [XEHS] 10054847(2015) 03-0272-06

Doi: 10. 3969/]. issn. 1005 —4847. 2015. 03. 010

Mammary dysplasia and abnormal estrogen/progesterone or their
receptor expression induced by psychological stress in pregnant rats

WANG Rui-giong' ,WU Guo-tai’ ,LIU Feng-lin>, WEI Yan-ming' * ,WU Yu-hong

(1. School of Animal Medicine,Gansu Agricultural University ,Lanzhou 730070, China; 2. Key Laboratory of TCM
Pharmacology and Toxicology of Gansu Province ,Gansu University of Traditional Chinese Medicine ,Lanzhou 730000)

[ Abstract] Objective To study the effects of psychological stress on breast development and abnormal levels of related
hormones or their receptors in pregnant rats. Methods Pregnant Wistar rats were randomly divided into control group and ex-
perimental group. The experimental group rats were given unpredictable stress stimuli for 15 days, including noise, restraint, re-
versal of day and night, swimming in cold water and tail pinch-induced pain. Gross changes of the breast were observed, the di-
ameter and height of breast nipple was measured, and breast coefficient was calculated. DNA and RNA levels in the breast tis-
sues were determined by optical density measurement. The estrogen (E2) , progesterone (P), growth hormone (GH) and prolac-
tin (PRL) levels in plasma and breast tissues were determined by radioimmunoassay. Bmax and Kd of estradiol and progesterone
receptors were measured by radolig and bindng assay. Morphological changes of the breast tissues were examined by light micros-
copy using HE staining. Results Compared with the control group, the nipple diameter and height, breast weight and breast co-
efficient were significantly decreased in the experimental group (P <0.05, P <0.01), the levels of DNA, RNA and RNA/DNA

[BE£THE ] FEZEARRERESIH (No. 31272600) ,
[EHEBN ] THBL(1981 - ), Lo, e 9842 . E-mail wrqnn_418@ 163. com
[EIMEZ1BEM (1963 - ), 3 #8714 SIf | EZNF IR RS E 2 F 2525 FF5E . E-mail ; wym_1963@ sina. com
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ratio in the breast tissue were significantly decreased (P <0.05, P <0.01), the levels of plasma E2, P and GH were significant-
ly decreased (P <0.05, P <0.01), the levels of E2 and GH in the breast tissue homogenate were decreased also (P <0.05, P
<0.01), the Bmaxs of E2 receptor and P receptor were decreased, but their Kds increased significantly (P <0.05, P <0.01),

and the number of lobules and diameter of acini were significantly decreased (P <0.05). Conclusions Psychological siress can

lead to breast dysplasia and abnormal levels of estrogen and progesterone and their receptors in pregnant rats.

[Key words] Psychological stress; Wistar rat; Mammary development; Estradiol; Progesterone

BEE SRR FE L B K T 22 86 WY LR A7 A T PR
SERALTAE A RIRAS, P IIFL IR A 7 2 B R A
U B R B W 2 VR 2 A A R R R R T [
ZHE RO BSOSO, A2 B T RS 2RSS, S5 41
P RO FHDEAS 2 Gl XA B 3 3l 52 BR v FA
SIRATHRGEE MR PR SE R AR ] RE S 2
LR A IR, B0 B2 N FUIR A A R T B,
SE, 24 B Ol A 7 AL AR 3 U™ H I 2R A R
FURK B R s I RER BN R ML 7 52
T F - K- B S g I R MR R
(E,) ZRHER (P) KA (GH) MEFLE (PRL) S
TR TR LT MR A B PR ARSI
PRZABIETE A B U B 5 L R A el LR 19 A A
—SEAFTE HHOCR (B2 O BRI RE S B e 70
KL, B IRME R KAk, S 8UE R
FURSFH ™ ARFIEIET I RS RO FL I,
FHEMZN IR, B AT SR & B R,
WM R IRFLIR A B S MRS R R O3z oK
FARERISEZR R FREDT F MR LU PR3P SR IE
WRE RIS R E Hol AR - i 4t
%,

1 #MHR5FE

1.1 ##
1.1 SEsshy

SPF 2% Wistar PR L, 1 HR v B2 2% B 555
SO SCXK (H)2011-0001 ), Herfi L 30 H,
{AHE 200 ~250 ¢,80 H ;MR 15 2, &5 250 ~300g,
90 H#lt, TEAS Hfv.0 JCHF & ik J5 14 (specific pathogen-
free, SPF) S22 132 [ SYXK ( H)2011-0001 ], SPF 4%
RERAER & & kR AL G R ) iR BR2S B 4
At = IR(20 £2)°C, HIXHEEE (50 £5)% , 12 h BRE3E
B IEN 3d JE T LRSS, L8 R vh A s sET )
T AT 5 ZEARAR HR b B2 2 B S B e P 2
TUEHEHE (HiEES:20131015-02) .

L12 2y 55
BLE2 P 1-PROG " I-PRL X' 1-GH Ji{ 5} e i

G (HEUEAAGRA TR A F], T E) | MR et
B (U AR AT S 254 BRITAE A ), D) | HAE
E( 3H—E2 T U3 B 2. 25TBg/mmol , New England
Nuclear AT]) ,*H-Z#F (P H-P it LI BE 150. 1 GBg/
mmol , New England Nuclear /A , % 5342 5 8 = I
SERF B (R at AR ) T AR ST T, R ) . Hftiat
R A5 AT4L
L1.3 FEULS

RrFA8)57 3k A ( Nikon , HAS) s TGI20M & HES
OV BTILAREEES A RAE], ) ; SR 7R
L Sigma, ) ; HH4 HIEK B (&3 EAUEE
TR PR, HE) ;601-01 JiEbnF R (/R ER B )
BRI RTAEA ), h ) ; DTS1I0H A I TH Be
(Bandelin, f[% ) ; DW-861338 I HUKIRARATAS (35 156
IR g A BR AR ) s PAT-8 35 MR R 58 (I
HRZE P BR ], ) L JA3003B HL K- ( Lifg
TP REAER A FRA R, ) ;SN-659 BV GRS v
INERAS (7 7 A BT H B B AR A FRAA 7 v
) 5 i 4 VAR AL (KA B ) 5 Bl o e i
(Thermo , J2H) ;7220 E5h-1] WL /MENCETF (IR
SO HE ) ;LS 6500 AN KRN ( Beck-
man, ) ,
1.2 FHik
1.2.1 #h¥isik

SCUORT,30 FUMERRUA T BHIE s 4iis i HE Yt
HELOWEL 2 NS IE R A 4 d 224G MR K
B, AL T2l I g R S M BRL (20 1) T H 2000 -
22.00 FEHLEIEACHE , K H = 800 WERFHFE L, 45 4
PRI HLIHIE U R A7 Ak T8 0 A2 B I8 T
PRAER 1 K.
1.2.2 Srd 5

W20 HARYRFK B, ML S R %) REZH R SELG 40, 4
4110 ., SCERTIIESR BT REuier 2 3 XLk s
IR RO LSk AR S B, R K R 28
5 HUE BRI (R GATARTRNEL) | 5296 20 K R 8 ISR
FEREIN 5 FIATTHL R B, S Rl 1S d kS
MULEHE, B3R 1 Fi, Rl B0 3 Yk HOAN RS2 1 2
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ORI E T 7 . COM 25 R B K BRUEE T PAT-8 1)
FRUR RS BRI 95 dB YA AL S min; @
AN R BRE T RES T (ER S5 em REA
HAZH0.4 em BY/ML)6 h, AR KRR ; @i
151 5700 BPRE K U AT 5 o, AT flishigghb 1
PERRRAS, M 700 BHF T IS 2 BEIAT (2% 100 W H
ST ) K B 6 IR W H R 700 IFEUH ;@
VKOKIEDK R VB TR 4°C /Kt P (7K 30 em) JiF
UK 10 min; &I FEF0R - [ #1828 11 #8,
1R RE AR 173 Ab (A M A BB )
742 30 min,
1.2.3  Kaillfetn s ik

(D FLLER S AR

TEABE A AR FL S A A -~ RO k0 R o
552 3 XA AR S B, SRR 16 R, A AR
I 10% BY7K -5 4 (0.3 mL/100 g) BRI, /O JIE
UL 2. 0 mL &, B3 v 2 3 MFLL Rk, BTk
£ 9 mm FTFLERECE 2 3 XIZLHA4L, TR
AR E, TR ILGE R IR = EE
(g)/IKHE (100 g) o

(2) #Lp7 DNA RNA & 5

B 2 XA ML B 418, - 70°C A IR AT, T¢I
DNA F1 RNA, #3CHR J5 1828 DNA T RNA, 7220
LA AT W EREHAE 260 nm AL (A)
FiBEHT DNA RNA AOMRRE =A fH x FBER5E0 x 50
pL/mL(1 4 A {EASF 50 wl/mL () DNA 5 RNA) ,
HIER 100 g HZUIr & DNA B RNA 5L,

(3) I3 E, P .GH Fl PRL &A1

FEIE (1) H AT 2. 0 mL IMESINA 0. 5 mL 4. 0% #4)
HIRENFE /MRS, #1815 min, 4°C AR IE B0 (4000 1/
min, 15 min) UMK —20°C A, #8550 G i I A6
3% E, P .GH PRL /K-,

(4 FLFEAHLIEPK E, P .GH Fl PRL & wAa

IR AR BRUER 3 XA M FLARAL L, 18 A B AR
TR 22 MY, B4R 7K 43 KB AR, AU
HUHFIN A A BEER K 1 10 mg/mlL [ 414157 3%
4°C ,3000 r/min B0 15 min, B ETH W, HAR 7 &k
FREMFLARH L E, P .GH PRL /K-,

(5)E, I P Z{A/KF

VR IR R BRUER 3 X ZE M FLAR 421, SR FH o

FCSELE 5400k R(LBA) M , 2 BESCHk " ) FH Low-
vy VEDEREAS B [ TR B B o M — P R 2 1 A2 A FH
JIARTE PERRIK 5 ( DCC) P 52 , M 8 BUHE 3% Scatchard
TRAERE], SRATME s AP SZ AR A 2 H 2 (Kd) FRR
2E A7 Bmax, SIS H L) fmol/mg TR A E N,

(6) AL LUE KA

HOR BRI s 5 2 X AL pr 2 2 s H 10%
A R B R 2 P A, A s, U0 7 HE
@ D5 TERH LIRS, kU] P LR
M E FLAR N R S Rk T R 3 A
KRB EAR
1.2.4 Stk

BARLL x =5 F, R SPSS 17.0 et FAb B
ZLH] LERCR FHER R R 5 22504, IIZE AT LEAECR ] ¢ 46
55 ,P <0.05 2R A500HEE X,

2 R
2.1 FBEMRTL
X HRZH R FRUE BT FE i 25 2 .3 XL R A,

Ry, A R I S A K R FL S AR DN G T
BBk BRI, BN R, 5o FRAT L, S 4 KRR
Lk ERAE U, R E R AR, B R AR,
FRIAE BENE(P <0.05,P <0.01) , W12,
2.2 FLFE DNA .RNA £=% RNA/DNA (L&

SR BT 4H 2 DNA RNA A& RNA/DNA
PN, 5X R i, 2 S AR B E(P <
0.05,P <0.01), W3,

2.3 I3 E, P.GH# PRL &%

SCESAA RN YK E, P GH 1 PRL A5 50 3%
RAAIR, S0 IR LU, 25 38 PR (P <0.05) , Lk
4,

2.4 ZFBALSRE, P.GH 1 PRL 52

EIRTRREH L8R, S g 2H K BFL B HE 519K E, Al
GH /K- B (P <0.05,P <0.01) , SE5G4H K
FRUIMZE P A PRL K- H2 80 Rk st 4R 25 55 T
FE WS,

2.5 E, 2% P ZKT

5N RRA LA S 2 K AL s U4 E, A2 AR T P
ZARA) Bmax ¥R (P <0.05,P <0.01) ,E, 52/
P 2R Kd RIS (P <0.01) W3 6,
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F1 FRILEELHAE (2 £5,n =10, mm)
Tab.1 Comparison of the diameter and height of rat breast nipples in different groups
FL3% R Nipple height

FL3K EA% Nipple diameter

2051 Groups o850 % 553 %t 2 %t -
Second pair Third pair Second pair Third pair
XFHEZH Control group 2.02+0.16 1.98 0. 12 0.96 +0. 09 0.91 £0.11
SCHGEH Test group 1.85+0. 11" 1.62+0.14™ 0.75+0.12™ 0.79 +0.08 "
e SXTHRAIMLE, © P <0.05, ®P<0.01,  Note. Compared with the control group, * P <0.05,* * P <0.01.
F2 RIS ERLILGRBE (x 5,0 =10,9)
Tab.2 Comparison of the rat breast weight and index in different group
203 XA FUEE R FLE R
Groups Body weight Breast weight Breast index
XTARZL  Control group 273.82 +21. 12 4.43 +0.21 16.18 +2. 16
SZHGHA] Test group 260. 15 +16. 14 3.47 £0.32* 13.34 +2.92%
SRR, * P <0.05, P <0.01,  Note. Compared with the control group, * P <0.05,* * P <0.01.
%3 Z2RFLP DNA Fl RNA KP4 (x5, =10)
Tab.3 Comparison of the rat breast DNA and RNA in different groups
ikl DNA RNA RNA/DNA
Groups (mg/100 g tissue) (mg/100 g tissue) ratio
XFHAZ Control group 32.52 +4.36 63.40 +13.66 1.95 +0.18
SCHRZH Test group 27.19 +5.61 " 4,02 +11.38™ 1.62£0.26"
e SXTHRAUMLL, © P <0.05, P <0.01, Note. Compared with the control group, * P <0.05," * P <0.01.
F4 R E, P.GH Ml PRL S HE (2 +5,n=10)
Tab.4 The level of E,, P, GH and PRL in the rat plasma in different groups
2151 Groups E,/pg/mg P/ng/mg GH/ng/mg PRL/mU/g
XFTHAZL  Control group 19.77 £4.98 8.23+2.32 9.49 +2. 15 14.08 £2.73
SCHOLH Test group 15.25 +3.55" 6.04+1.26" 7.11 £2.52" 11.85+3.03"
L SXFTIEAI L, © P <0.05, Note. Compared with the control group, * P <0.05.
*S5 ZRIAFALLE, P.GH Ml PRL & & K (x £5,n=10)
Tab.5 The levels of E,, P, GH and PRL in breast tissue homogenates in the rats of different groups
15 Groups E,/pg/mg P/ng/mg GH/ng/mg PRL/mU/g
XTHRZL  Control group 7.43 £2.46 3.63+0.94 16.28 +3.23 8. 12+2.64
S Test group 540+1.28" 2.98 +1.01 12.80 +4.88 " 6.90 +3.20
e SXTHRAIMLE, © P <0.05, ®P<0.01,  Note. Compared with the control group, * P <0.05,* * P <0.01.
6 LR BERZHIZ KT HB (x £5,0 =10)
Tab.6 The levels of E2 or P receptors in the pregnant rats of different groups
1 E, receptor P receptor
Groups Bmax ) Kd Bmax ' Kd
(fmol/mg protein) (%1072 mol/L) (fmol/mg protein ) (%1072 mol/L)
X HE4H Control group 18.16 +2.57 0.61 £0.25 45.60 £6.24 1.16 £0. 19
SLHGA Test group 15.20 +3.68 ™ 2.12£1.34™ 38.29 +5.52*" 1.62 +0.36 ™

T SXHELARIL, * P <0.05, *P <0.01,

2.6 FLIRALAESFETL

XTHRZE AR BRLPL R 52 /Nt o3 A, /N R B A
A SN [ DN T e A AR o (1K= o=
FFEBRZ MR RE S A, RERHEK A
B S AT B FURR X, B RO sl i [BE
F/NA— Bt B2 HARFROR, Il e HA K
SN, b R A AR S AR, HEB L ST T A

Note. Compared with the control group, * P <0.05, " * P <0.0l.

55, T DLIEE AN ; SCUR 2 K SRR AR 15 A2t i 2 21
L E AN YANG et R R X e SR i s
AN H Aoy sl IR b S IR R R
PAIZE | b 1 200 et~ 2R T 2 3D R s I P ) JB i 20 |
#Hw, WIE 1, ALY IR FUR N AR
B SRR I /N () AR PR X IR A, 22 573
HAGS 2 X (P<0.05,P<0.01), 157,
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A3
B3

1 FUBRAZUESIES (A XTIRZE ;B SE8602H, H-E Jefh)
Fig.1 Mammary gland sections tissue in rats of normal control (A) and model (B) groups. H-E staining

R7  FURNTE FUR NP RSO HAR AL (x £ 5,0 = 10)

Tab.7 The number of lobules, gland acini and acinus diameter in the rats of different groups

2151 FUENHECH FUBINHF R R BB/ pm

Groups Lobule number Number of glandular cells Acinus diameter

X HEEH Control group 55.23 £6.30 61.23 +11.36 509. 48 +141.25
YR Test group 46.46 +5. 12 48.43 +7.74* 361.59 +97.63 *

W SR, " P <0.05, %P <0.01,

3 it

SWWIFLDT R 52 NI R G R R GE AT,
FrREAFIS AR ] AR BRAS S sh AL, HARYRIY]
JE E LR T A KB B, 2 Y i ) o L 40
AFA BRI RRKERE . AT FLR
o as )& RS NG e W e AR TN SI EIRUE (o
JE S P SR FL IR A T ) S HE Y BE, BT LI S L
R BRI T R A GUE S CaEA R E ™ 72
SIFUR B SR B T E IR RSN IR A
DHBHE PR R EARMFERHZ - A&
WK BRI B Gs i A P AR A R
PINER BT 5 ARl 2R 8 S BRI A 2R AR
PEFRIHSA B I P {5 5% SR 5 R ME R G o g
FRI, TR RSO s AR UL SR 2 TR A Y
A BB AR R K AR N 7 ML, B
AERE UL A ARAEAPIRAS SR e O] B R Bl
FOHE T SR [ SRA AR s SR VIOK W DK A7 75
SRR A 8 R P ASE 0L 56 Al BT, 5 AR OE I

Note. Compared with the control group, * P <0.05, " * P <0.0l.

T2 FECREUARE MBS H AR 4 R
FHE 23500 1) 712 S B AR RN A AN o >k 1) 5
We s 2R AL 5 Ay SRR, AR i AL Y2 A g L )
GHERR 2, ST AS T 50U SRR s I, A T
—E M A R sl AR, B A L5 5 0y PR 55
WP WO BRI, A L Z AT TR BRI 2
h9 19 ~22d | Ry R I AR e T s, An SR 2o FH 2R 4014
KT Re A B &

AW A, ORISR K A AR K, T RE
SR 8 B Y RE SR ELA &, H 22 72 AE
15 RNTES2# R S0 2 REL RN FLD i S R
AL ITRE S 2L B & T A AR PR 48 R R
OB RERELASFL A K, U= 5 W AL PR RE 23
KARLER, A AR FE 3R WA K BUFL AR 5 & Fl1 DNA |
RNA i i S R e b LR R 0 ARG AR
IO 2 RS E i FLP72H2 DNA RNA \RNA/
DNA 7KW ARG, S TR e 25 RAEAT

BRI A EEE T P - T B R T 5 )
PRZE- N3 UB- G E RS | N AT A R GEN 2L e 7L
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REMEZFER " E, efE IR B E T
B bR A S S N R B2 AR R L P REfE
I IR R, GH AR T8RN A
1, PRL 75/ N 734k, & Rl B AR D3 R] 38
FURAE "™, E, PRL Y5 GH RPMAEHI AT A2 A
PHHNFL R B R EER R . AT A BV L
FUIRZIZH PRL /K- HAT T BEr a3, (M2 RSt 2
RO, RS FIPHIASRI R 5G, 72214051, Kd
JE SR S BCIRES 5 BRI S H Kd (BB,
FORMER GZWEE SRR, DA R E, %2
TN P Z AR Kd 5 0353w, U] E, Al P 5 HAZ K
(ISR T BEAI, AN AT B, 1P &5 155 1 AR # )
B ABIIE R L T IR BN ORI , HeFL IR AH
USRS TR IR ZS 4 8 2 /i
HH LS 5 A e AR b SR 1 o
HE FLEHAG R A B AR A,
AHFTEAHR R B B0l A 7 R4 M 2
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FEL AT g I/ PP A AR R R ORI i X
IL-1B ICAM-1 iKY
Ry Ik o K R e, T A 2R T

(1. et R RFE T GRAfE A RE, Eat 10002952, JEstEREBE, Jbst 100028)

[FEE] B8 BMmsti A O B /218 (IL-18) AR R 21 (ICAM-1) FA8 4L
AT AT RN, FiE SR S IR A R BB L FRE AR (MCAO) . o KRR s B
2H B FIHATH | WERES 4520 AR 6 AL (12 24 48 72 .96 144 h) B MTREH 10 R, BURZHZ, B4k R
VIR, Sepe g fersm gt SEMIRZ2 b IL-18 ICAM-1 ZATE0, SR Felwsi o BRI 5 ik X, IL-1B F1 ICAM-
1 BRI SR A OB, RRETRIZE A TL-18 7E 12 h A1 48 h FGKIE(E  (8IITE 12 h F0 144 h BGKIG(E , AL H
M TL-18 FEHAETE 48 h WIEE T (P <0.05) ,7E 96 h F1 144 h X I BAR T (P <0.05) ; LEHEH U TL-1B 3k 7E
24 h 48 h F1 144 h BHETHE (P <0.05) . BRIZH Y ICAM-1 7E 24 h 172 h K FIEAE , fI7ZE 24 h F1 144 h F]5K0%
{85 AT AR TCAM-1 FRIAFEAS ] SR TEII(P <0.05) , &5 41l mT A i BRI R AR M I 41 20 TL-18 A
TCAM-1 FYZEA ISR AE SN , I T AR i i P o A L 2L B A

(REEIR] s MBI FIA2R-18 s ARG R 43 -1 KRR

[RESHES] 95-33 [ XHEkFRIEE] A [XEHS] 10054847(2015) 03-0278-07

Doi :10. 3969/j. issn. 1005 —4847. 2015. 03. 011

Effects of electroacupuncture on the expressions of IL-13 and
ICAM-1 in bilateral brain tissues of rats with cerebral
ischemia/reperfusion injury
SONG Ying-zhou', SUN Lin-lin>, REN Ying-zhen' , ZHANG Xu-hui', XU Ming-min' , YU Miao', GUO Yu', TU Ya'

(1. School of Acupuncture and Moxibustion, Beijing University of Chinese Medicine, Beijing 100029, China;
2. China Meitan General Hospital, Beijing 100028 )

[ Abstract] Objective To explore the variation trends of interleukin-18 (IL-1B) and intercellular adhesion molecule-1
(ICAM-1) in both normal and affected sides of brain tissues in rats with ischemia-reperfusion injury and the therapeutic action of
electroacupuncture. Methods  The cerebral ischemia-reperfusion model was established with suture embolization in the right
middle cerebral artery. The rats were randomly divided into control group, model group and electroacupunture group. Each group
was then divided into six subgroups by the time after operation (12 h,24 h,48 h,72 h,96 h,144 h), ten rats in each subgroup.
Frozen sections of brain tissues were prepared and the expression of IL-1f and ICAM-1 in brain tissues of both sides were detec-
ted by immunohistochemistry. Results The expressions of IL-1f3 and ICAM-1 showed typical bimodal pattern in both affected is-
chemic region and contralateral normal region. In the model group, the peaks of IL-1f in the cerebral ischemic region were at 12
h and 48 h, while in the contralateral normal region the peaks were at 12 h and 144 h, the expression of IL-1 in the ischemic
region was significantly higher than that in the contralateral normal region at 48 h (P <0.05), and lower at 96 h and 144 h (P

[E£m B | FEPHEE AL THIHANTH” (NO :20092X09103-707) ,
[YEB BN I RMSE (1973 - ), 2, B, LT 9T 1) AR Z S S A BT
[@ITEE ] K1, B .010-64287822  E-mail ; tuyaba@263. net
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<0.05). In the electroacupuncture group, the expressions of IL-1B in the ipsilateral region were significantly lower than that in

the contralateral region at 24 h, 48 h and 144 h (P <0.05). In the model group, the peaks of ICAM-1 in the cerebral ischemic

regions were at 24 h and 72 h, while in the contralateral normal regions the peaks were at 24 h and 144 h. In the electroacupunc-

ture group, the expressions of [CAM-1 in the ischemic regions were significantly lower than that in the contralateral normal re-

gions at all the 12 h, 24 h, 48 h, 72 h and 144 h (P <0.05). Conclusions Our findings suggest that electroacupuncture may

inhibit the inflammation of ischemia/reperfusion brain tissue through reducing the expression of IL-1f and ICAM-1 to relieve the

cerebral ischemia-reperfusion injury.

[ Key words] Electroacupuncture; Cerebral ischemia-reperfusion injury; Interleukin-1(; Intercellular adhesion molecule-

1; Rat

INAUINESESP RPN 5 iy e 1) 1) NS (237 )
SRR — B R TR B
e W 1117311 i Y FA I w741 [ 7 s S s s L
il —. M S AR A RN e — R A Bl
IR S ALAAL TR IR A, FE SR it 53 497 DX 45 ol
SPGB, AL 55 40 A PR 7 A0 B (R RS B
BRI L M A R ERY, HaXFh
FIVEFH B 28 T Ml i 52995 1 ik A 45343 30 Sk &2
W1, AR BTG 2 = O - HeE
VAT s 5AT AR VE vl 0 e P X
A RAME N, SR SEAAE AL X A M 22 T REVR &), AR
3@ R LU RSN ] B () A R | SR ARG X IL-18 A
ICAM-1 FYFRINTEOL , 1 — 2D B i S gl
R AIVEFAILH

1 HEETE®

1.1 ¥ 5r4EFnAbEE

SPF ¢ SD KRR, MEM: 1K H (275 +15) g, SRR
TrbE R 2 A E RIS e S g S B UL [ SCXK
(51)2009-0017]) , SEHOAEH [ B ~# Rk B Bt = 2= A
FEITHE T SYXK (52)2010-0021 ], FF4E5L 50 sy I
3R JFINZE T NIE RO, H R BURBEHLEC R 70 1%
ZEA(10 H) FiE B S ) (HRAE 2 D BT
I3 B R SRFERERIL 0 A AR R ZE T S, AR 2H et o)
HNS3 4 12 24 48 72 96 h F1 144 h 75/ PIFE, BN
210 H, BRI s R SO ROk S P
(8], 21k ST RHR], 2Z [RII R45 R, 28 AN
T AT A3 s AL SR DN I, T4 H BRI 7 i
S TR — VK s T 2 F A R BRS 2
AR R ), R 6 5 I, AR 2 ~ 100 Hz, 9
2 mA, B R 20 min, B H 1R, 5 XKIBIT TRk A
30 min, AUKIGTT AHEEIHA AT 150 min,,
1.2 FIFAEE

HPHTARI IL-1B TgG (Santa Cruz Biotechnology , it

7:G2110) , IEEHTAR TeG(ALR TR SR A E AL R
o8], 5. v0602) , IS ICAM-1 1gG (R&D sys-
tem 241, #5 . EWL0109111) , A=¥ ERic il
FlgG (At e AR AR A A, #it5.
W0524) , BARFEHRICE A Z-HRP 29 (db P2 4
B ARG R A, #145.V0723) ,DAB & i &
(R PERESAT AE DA IR A H]) , K E MCAO #24;-
2432 2634 2636 ,4A (AR ARAEDFEARGIRAF),
SR TE R 225 0. 30 x25 mm(FR M ST G A BR
ONFED) I KWD-808II4fig ik 143 (M kst
RIS AT FRZA ), B35 ( HAS Olympus 23
Al
1.3 FER BRI R & R Th TS

Z NI Zea Longa D5k £ A et R
FRERAEARL, KR 10% KA S8 (0.35 ml/100 g)
NE RS RRE AR IR E P O R ER A
MBS (CCA) FIMsk(ECA) SN Bk (ICA) ,
ZEFLIFUINT ECA J5, ti ECA BR3UY ICA Z1846 AR
25 MR S PR ZE R T B 1T, SRS 2 b iF
T FHEEE RS, 28 ke 4, KEUSRESS H B
HEEK ),

ZIRK R 1) Bederson 5 ZiF4r1E . 0 4 (it 0
A1) TCIIREBUR ;1 H (T 1 4y) ARESE MR RI;
290112 41) ZEmT A i i) ZE M HE SR BH R R 3
R(TF3 47) AT ) ZE M B 54 9% R B RATAE,
B A5 24 h NFET S BIBRITSCH 0 Z0R 4 2
KE
1.4 iEEMENS7TE

G AL A T XU iR 20 22 TL-18 11 ICAM-1
i, FH 10% K FEERRIR B, DI I | 7657 2 5%
OME, AR R Az B ER K RN 49% 22 3 PR 1 300 ~
400 mL, BUINZHZVE T 4% Z R P 4CHRAE, DI
AT 2 ~3 mm (iR 4L SURT il £ VKRB A,
FOR A SR AR R 18 52 W, S b P s #5210 ~
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15 min, FH PBS #% 2 WK, in—dt (et KR 118, 11
FPURE ICAM-1) ZIEIFE 48 h; PBS w3 ¥k, in—
U, EWEE 2 hy AR 2 -1, Z IR H 30 min; PBS
Pk 3 YK, DAB S, PR et O R R B
o
1.5 HEAEES S

TECAF T A I XA A 0 g B £z 5T 80tk
VRO D HEA T 44T R SR AR, 3 0 UL EEAH DG X
IL-1B ICAM-1 AT L, (I B2~ R o Mk i
ATIEG % FE L, R AR 43 5% BE A (integrated optical
density, 10D) ,
1.6 SEitFEabiE

R BT SRS I RIS 5 OB AT R DIREPT 23 LA

{70 SPSS 17. 0 A FHEA TR T , i P8 +
PREZE( % = s ) FoR, IRMIEZS M, J5 26550, 2521
[ AR B 3 07 220 HT ( One-way ANOVA) ; [le A
TSI T 22T R ¢ R AR IEZS 73417, >R
FHHESES: . DL o =0. 05 fE R ARIE

2 HR

2.1 HEIHEEITS

IEH R EBTCHIZ DI RERR R, BRI ZH (7EAsAY
il et REFPBET R A 28. 8% ) K FBETE A1 st [] fr 4E
S PR DIREVT AT R 4,96 144 h T3 5 A
J& A e 22 7 (P <0.01)

Tab.1 Comparison of the neurofunctional scores of the rats in the model group during the time course after modeling

PUE SN

e 12 h % h 72 h 9% h 144 h
Observation time
—
e 2.29+0.73 2.00 0. 67 2.40 +0.51 2,00 +0. 60 2,40 +0.52 2.20 +0.42
After modeling
HpA 2.29+0.73 2.20 +0.79 1.80 +0.79 1.50 £1.00 1.40 £0.8% 0.60 0. 84*

Before execution

VE: SR AR AT B P <0. 01,
Note. # P <0.0lvs. the neurofunctional scores after modeling.
2.2 HAKXRINAL IL-18 THHEBLE

F R L P 0 AR 2R fe | R ZH 2 TL-
18RRI TIE R4, H 2 MR, e 12
h BRI, 25 48 h /MR R [ e St e 78
144 h BIFREE TIRIE(E ; FRAITE 48 h BIIASE T IGIE(H
72 h FEE MRS REERE R 48 h B, RN B T
(P <0.05) 1M 96 144 h i IL-1B 23k X BAK T

@M (P <0.05) , FHfafE B2 IL-18 BI7E
24 h BIGKEE—IGIEAE , 2 J5 Gl %, 2 144 h BIR58
TR H RN P £ — W RN A I (IR T
AP <0.05) , BREFE 24 b, 1 5I2E fE0 i A 2 fe
(P <0.05) , H A By 8] s B0 F AL B 20 (80 (P <
0.05) ; EHHIZH S AMIFE 45 B (] A TL-13 ik il 1%
FAHIIHBEM(P <0.05), WE2, WK1,

K2 RAKREME BMNGHLD IL-18 #Y 10D (K (x £5,n =10)

Tab.2 Comparison of the IL-1B values between bilateral brain tissues of the rats in in each group

251 Groups 12h 24 h 48 h 72 h 9 h 144 h
2 158268. 03 158268. 03 158268. 03 158268. 03 158268. 03 158268. 03
Control group +31433.72 +31433.72 +31433.72 +31433.72 +31433.72 +31433.72
4 Model group 319807. 71 263859. 30 240213. 46 338739. 89 418094. 09 470523.51
’fgj healthy side +97115. 86* +18863. 82* +108386. 47% +130629. 53* +82264.77* +32894. 01%
g B Model group 279250. 51 284544. 8 340476. 88 270354. 62 323688. 62 391050. 44
affected side +65430. 68* +77287. 66* +84865. 46" 24252, 11*% +71031. 854 +95572. 074
{efll Acupunture 239633. 38 398421. 28 256400. 21 233507. 35 219471. 50 260347. 54
!:E group healthy side  +40715.95% +45002. 224 +71303.38 +55078. 682 +98511. 132 +50688. 53
g B Acupunture 191513.48 200794. 00 166092. 71 183753. 24 192891. 96 209295. 24
group affected side  +32696. 924 +66092.714 U +35070. 344 5 +64289. 764 +£58550. 564 +29807. 974 H

T G AU P <0.05; ©  SRUHAEIILES P <0.05; 4 SERIALRMILE P <0.05, 7 SERIZHEM LA P <0.05,
Note. * P <0.05, vs. control group; “P <0.05, vs. model group healthy side; 4 P <0.05, vs. model group affected side; ©P <0.05, vs. acupun-

ture group healthy side.
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LS EA(C) MR (M) ETHHIZH(A) , BEAIZH 48 96 FIl 144 h PHE R 3 I8 B HLAYT W] 55 22 £ 40 24 1 144 h 410
HEIIURL F R HAR IR S 2
Bl 1 [ A R SRR ZH 2 IL-18 S Ak IRl ( x 100)

Note. The granules of positive IL-1 expression at 48 h, 96 h and 144 h in the model group are higher than that in other time-point

subgroups. The granules of positive IL-1f expression at 24 h and 144 h in the subgroups of acupuncture group are higher than that
in other time-point subgroups.
Fig.1 Expression of IL-1f in affected side brain tissues at different time points in the rats of each group. Im-

munohistochemical staining, x 100.
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2.3 BAARKAR ICAM-1 B LILE

i ke L/ P R A 5 0, A AR 2 i | A i 1 21
ICAM-1 53k 2 2 PRI 7F 24 h B3K 55—
VAR, Z S TR %, 2 72 h & BT S 7E 144
h B SR B 57 0GR AR TR 2 e | RN A VA D6 L
WETIE®H (P <0.05), HAE 48 h W, B
ICAM-1 ik TEMI(P <0.05) o & HIZH {2 2
HZHZY ICAM-1 Rkt 34 2 PR AR =0 7 24 h 3

IR — IR, Z S REEE T RE, 730 7E 144 h F1 96 h
B ETHEAS I 144 h BASE TIEIE(E, BRES 96
h, L AR ICAM-1 R34 FEF R AL EM (P <
0.05) . FFHZHfRMIZE 12 .24 F148 h () ICAM-1 £
IR TR AR (P <0.05) . 4l 41 f 0 7E
12 .24 48 h ) ICAM-1 FiR¥ 5 THRIBIZHEM (P <
0.05) ,7E 144 h BHIE TR M (P <0.05) . W
3,0 2,

®3 SAKRME BMAKLLTH ICAM-1 1) 10D {HHE(x +5, n=10)
Tab.3 Comparison of 10D values of ICAM-1 between bilateral brain tissue in the rats of each group

205 Groups 12 h 24 h 48 h 72 h 96 h 144 h
2 HHA 162304. 14 162304. 14 162304. 14 162304. 14 162304. 14 162304. 14
Control group +38542. 74 +38542. 74 +38542. 74 +38542. 74 +38542. 74 +38542. 74
- fi#fl Model group 159509. 92 288824. 99 147767. 39 181026. 82 273672. 49 307281. 12
jff'; healthy side +37488. 98" +85352. 68* +34214.72 +64548. 24* +173401.83%  +125453. 66"
;ﬂ H ] Model group 162049. 45 248977. 65 155241. 03 202082. 30 203827. 80 335731.39
affected side +38542. 74 +18853. 59% +74295. 914 +61369. 86" +55309. 95 +34122. 78"
{@M Acupunture 402705. 87 496248. 81 347462. 70 275956. 55 272454. 16 426407. 09
% group healthy side  +183392.23% +59003. 442 +60274. 80° +111158. 30 +105007. 534 +24300. 12
g1 B Acupunture 234326. 77 287853. 74 234156. 08 207482. 43 218252.23 301480. 25
group affected side 44547 2840 +£65379. 6240 +8424, 3040 +82936. 510 +94233. 61 +40683. 4745

T G AL P <0.05, & SBURIALENI HLEL P <0.05, 4 SEALALEMI HLEE P <0. 05,7 ST ILEMI L AE P <0. 05,
Note. *P <0. 05, vs. the control group; “P <0.05, vs. the model group healthy side; P <0.05, vs. the model group affected side; =P <0. 05, vs.

acupunture group healthy side.

3 e

e P A R XU R L R XU R R
A XU B 60% ~80% ), Xt HE i 5B 8
BILT T 5 R B A R 52 I A2 35 ol e i/ -8 3 461
Bit FERHE Z — ) RIS Tide BikGIT
AT S RRAR FRHE B A7, (X P R 7 A7 A T A () B
(i) 7 BIR ], e 4 1A b XU R A PR AR S B
MEAESR , KA ST 28 W B 00X M ke i 5 s A 1L
VR, ASCER e HOE 20 e = HEL (A ) X
I it/ P R A A B R R AT T, b A &
B BKI B BKIEAT T B, G5, 55 RS A
B UIEZR AL 2] DA A 20 4 i s A
RN EHABSE7 HE 2R 2 mZ 4,
TR BHBH 24T F DU R A T 3R 13k, 0 PH B 22
AT DA PRSI, 0 AR T RE g, 8155 i B2 ot
BT, APFFOA AR 2 R = BLCRR R
SR A s T BB A, A0 Ao 4 ) A R o DX R
PERN, FEAK TCAM-1 &35, f2 7 S it X bt 22 ) g
AV)Z/E[Z]O

IL-18 EE 20 | M4 N B 40 2 08 I ot
AN/ S I BT A AL A i R PR S TL-18
B o £, L PR R Bl P A T

TG /I T3 4 LR L 5 o A, 3 I R TL-1B8,
P24 7140 M 1) Bk X IR 0, S 8 M 2 oo iR
FELSINON CICAM-1 R G BR AR U KR AL,
BIFIR TN e 40 A i 8 PN R 4
7 240 60 R 25 g I A4 L i 0 140 - A R 4
[>T 22—, S5 i) 4S5 35 5 Rl 5 5
e, ARG N TSR BETE ok R
N, AR iE B S 2 Al B AR BE O BE B ol af,
WiiIe , RN T TL-1 B ] 357 i PN A5 53l %
{8 ICAM-1 7 IS P9 2 A0 B 3Rk G v . AE B o T
A5 A0S P R A AR BAE R, B Al IR R
HR I SR B AR 4 2, T Bk kM Rl T AE T A
(AR AE N

At 0L FEE T A R0 0 (48 h ), R AR PR
HL 53U 0 9 PR PR - LA b 26 B PR ), AR 22 st i)
Mk Rk L | DA R R AR Bk
FEHE G G (72 — 144 h) |, 3555 i R B 4 i 3
WIRNEANAL Tz A0 7 B e, v]
LA Shph 2450018 52 TR, £ 2F #l 28 JC A7 0
GV AR S o 4K BRI X IL-
18 M ICAM-1 ¥/ Rk, FERIE T #l 220 40
J, 55 SCk AR I — ST " AR A A BRI X
1 IL-18 Fl ICAM-1 % ik 34 52 9 e 70 (%) WU A8 =X
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T 25 AU (C) BRI (M) TR (A) o BIFULHFIEFRIZ 24 b Al 144 b A BAVEBOR 2R 8 AN 1] 2 %
B2 A e o BB MR ZH 20 ICAM-1 S e 214618 ( x 100)

Note. The positive granules of ICAM-1 expression at 24 h and 144 h are higher in that of both the model group and acupuncture

group at other time points.
Fig.2 Expression of ICAM-1 in the affected side brain tissues at different time points in the rats of each

group. Immunohistochemical staining, x 100.

gt i 501, R 5 4 LR B A0 O B S R R A RO LR X TL-1 8 SR IK K R E AR
ik m . sk i b 5 300, BEE VBN R RYEROVAR RIS, IR, RYEN TR 2 Rkt
il S AE S DI REA IR Sk b, SHRI S MR = [EERAT, rIE 1 OB S 281 R &, e dE 4
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X P s S, 1ICAM-1 FEMR 06 2 R A b s
WKV 15 2 vy, AR BB R T A B 4
B N1 S v i IR T R o A VSR (B2 ve
fiE,

RRRLZE RN DX TL-1 e I P v A ek

e T 7 v AT TN, B R A A0 5

5 IL-1B BB A O, T a0 ik 41 28 i S

SN TR CRAPAILT 7 AR R AU 52 TS 1 e i

DA 2R AR A5 £ | A0 A 2H 2 ICAM-1 3R 3K

AL, B 000 i 20 27 0L - 4 0 R AT i

P T By IR ACAE B R0 2 AR i X IL-18 A0

ICAM-1 (R TR AR T, 2 B e et m] A4 i dke

DAY SEAE ST BE, 176 Ak 1 a0 A DX AH 5C 1) 40 i A

o

AAIETE 235 SR B At ) ) 55 mie) SUA0 s 2H 2 IL-
1B A ICAM-1 {33k, H M 3 35 7K SF ¥ K T fg

], P2 S e AR R = B O g e it 5 AILAAR 7

A - A5 8 A5 5 i A4 T 2 R T AR

BE T Aok AR AT AR A AR ZH 2 TL-18 i ICAM-1 YR

IR AR S AE SO, o6 Pl a5 ot P8 13 450 4%, X PT
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Effect of refraction and axial length on retinal nerve fiber layer
thickness and optic disc morphology in guinea pigs

LI Tao, ZHOU Xiao-dong, JIANG Han-ran, ZHU Jie

(Jinshan Hospital of Fudan University, Shanghai 201508, China)

[ Abstract] Objective To observe the retinal nerve fiber layer ( RNFL) thickness and optic disc morphology in
guinea pigs by optical coherence tomography (OCT), and to investigate the correlation of spherical equivalent and axial
length with those parameters. Methods Twenty healthy guinea pigs were used in this study. Spherical equivalent and axi-
al length of nine guinea pigs were measured, and retinal nerve fiber layer thickness and optic disc morphology in the guinea
pigs were analyzed by OCT. Results Spherical equivalent of the guinea pigs was positively correlated with average RNFL
thickness, and with superior, temporal, inferior and nasal RNFL thicknesses; while ocular axial length was negatively cor-
related with average RNFL thickness, and with superior, temporal, inferior and nasal RNFL thicknesses. Spherical equiva-
lent and axial length did not correlate significantly with disc edge area, optic disc area, average cup disc ratio, or cup vol-
ume. Vertical cup disc ratio significantly correlated with axial length, but did not with spherical equivalent. Conclusions
The retinal nerve fiber layer thickness in guinea pigs is affected by both spherical equivalent and axial length. When guinea
pigs are used as an animal model of glaucoma, the effect of refractive state and axial length should be considered.

[Key words] Guinea pig; Retinal nerve fiber layer thickness; Optic disc morphology; Optical coherence tomo-

graphy
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KA E Ry —Fh R 4F i se g sh ¥y, 9 2 T
SEHRPEI LT SE o e Ah A B R A b 22 3L Sk 2
5 RS S NSEAHL, WA IR m IR R 0 3h
Yy SEue B A R R X 00 28 1 G
F I ER L YEJZ (retinal nerve fiber layer,
RNFL) JEEEXMFLKIE A2 B2 B AT ORI T
T E SRS, IR S OCIR AR B UICR i
PFERE 5 RNFL JSERE BA R OCE, Rt 7E40 K
SR o IR R Sh A R ) 55 2% I B GRS
XF RNFL JEERE BYFENA . H oA WL 352 G2 A 1
JZ 414 (optical coherence tomography, OCT) | & K
5l RNFL JE R R FL B S B9 Gkl . AHFFEAU
i OCT % W4T K Bl RNFL JELEE B i FL B A,
FEIRIIR LA SR B IR B 5 X S 2R AR G
P

1 #EITTE

1.1 SEIeEiY

LGS ~ 6 i i 0 [ Fh o B = i KRR 20
HW A AV IX R0 56 3h i) B R 3 [ SCXK
(11)2012-0008 ) , A H Ay 140 ~ 150 g, F 5256 sh ¥y (i
FHAY 3R JEN 25T NGB £ O, 758 HR2EHE 4
W= BEsh® b SR 3 4~ H [ SYXK(97)2010-0098] ,
PREFEIRAE 20 ~26°C 1B 50% , R HCXT HRBH,
SERRFEI 12 h B, 12 h %G A R K,
1.2 EWH*E

1.2.1  Z5RekEE

A MR FH PR JUL R 985 390 22 5 FE bk = g 5 AR Y
(ZRMAGARAF, P E) , 55 min 7 1 K, 3k 4
K ,30 min J& BEATHEAR OGRS 30 (Y224 B,
TMAAANF) LK F & A &K (L
FeLLE R ABRER) |
1.2.2  HRBh B

Ji FH Super SW1000 ARE} A B, A AR
11 MHz, W05 1 26 AT 1 53R T JRR e, 00t B4 S
XOP A RO I 3 T AR RS T, I A R TR
FEF oG LR = 5 WK, 5 B (E, R 6 3
0.01 mm,
1.2.3 OCT ##&x

R ERAL T AR FRR A, B9 FUKBRSURS: i A7 IR
HFHr, FEIFIRE , € T OCT( Cirrus-HD 4000,
P51 Carl Zeiss 283 7)) SERAE A H o 381 WAL 5E
L ARIUE OCT 45 I 6 5 % i ¥ 7L Sk o 3% ] Optic
Disc Cube 200 x 200 2 /% 14, R4t A 2h 7 5 3L
Sty B s TR B IR PR RNFL A
ONH OU R /7ot 4i R, K OCT 4t 21 H
PIRLEEIIAE OCT 4 = A THRAE 78 1, — 44 BE
B0 BT K SR HIR 5 07 2, ) FsF ol 00 900 A R P
OCT 43t 3 A BE S, LA W 0% mT LA TR B 8 240
FLRAKMAE ; 55— 2 B 17 53 9647 OCT #4E, &
SR 3 YR LA % L e 5 W A7 A DL & 43 B
(K1),

RNFL 1 ONH OU & #7 : Optic Disc Cube 200x200

RNFLJZRE

RNFL {2

oD 0s
RNFL FEE 123 pm X
RHFL ZHF5R %
Riomi 0.63 mn? %
MEmmH 0.82 mm? 4
R 0.48 %
BEEMEL 0.41 ®
#HER 0.036 e X

B KB (GERORET : +2 D) WL B 22 27 4k J2 5 B L L SR 2553

Fig.1 Analysis of retinal nerve fiber layer thickness and optic disc morphology of the right eye

(‘spherical equivalent; +2 D) in a guinea pig.
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ffiF SPSS 11.6 4t it 2% #K 14 43 #1, GraphPad
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KHEJ3 905 RNFL 51 AR A0 8 i A 22 6 4
P AN L MR BUR FHZ M T30, B P <
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0. 05 1E M 2= 5A B ETEMbRIE,
2 #HR

ASzge 20 HOIK B A IR 34 48 3 R B o
(-0.29+2.58)D( —4.00 ~ +3.00 D), HR%h < &
$7(8.52£0.04) mm(8.43 ~8.58 mm) ., MK 1R
RNFL 3R 4(90. 6 £42.0) pm, 7 S5 T
75 ] RNFL JERE/3 50 (84. 5 +62.7) wm , (83. 3
+52.3)um . (92.1£60.3) pm . (104.2 £55.4) pum,
A A A T AL S 0 Ok (0.85 £ 0.46) mm”
(1.28 £0. 54) mm* , IR EL L 3 BLAREL H 20 51
(0.56+£0.11) ,(0.52 £0.17) , BRZFLH (0. 062 +
0.036)mm’,

2.1 EFKBEESISHZENXER

JK B 55 8Bk B 5 RNFL SE )8 B | | )7 RNFL
JEEEE BN RNFL R N5 RNFL R Sl RNFL
JEEERIEA DG (B 2) , BEE SRR B N, RNFL
YR E B A T L B R B A R A AR R B 1
1D, RNFL )2 B | |77 RNFL 5 B @i fil] RNFL
JEJZ T J7 RNFL JRJE &l RNFL JEJE 7350 29722 4k
15.31.17.70 .12. 41 .14. 63 15.57 pm, ZERFkE5
BT AR AT SRR L AR L MRS
FRICH (R 1)

A 200
y=1531x+95
R*=(0.884 P<0.001 . *
1504
1004
504
0 T L T
-4 2 0 2 4
SR ERBY Spherical equivalent (D)
B 250
y=17.70x+89.54 .
500 R=0.531 P<0.001
1504
1004
50

SERERBY Spherical equivalent (D)

C 300
y=12.41x+86.82
R*=0.375 P<0.004 .
2004
.
1004 * . .
- R .
- * -
*
{) T L L T
-6 4 -2 0 2 4
SR ERBY Spherical equivalent (D)
D 250
y=14.63x+96.26
2004 R=0392 P<0.003 ..
1504
1004
504
0 T T L L
-6 -4 2 0 2 4
SR BRBE Spherical equivalent (D)
E 250
y=15.57x+108.6
2004 R*=0.527 P<0.001 I
1504
1004
504
*
0 L L) L L
-6 -4 -2 0 2 4

SEHERBE Spherical equivalent (D)

T A WL B e 8 2T 2 S22 1 B JRE B2 5 B b D R 4 e 2 2T 44 2 )2
JBE 5 C o SN AR 1o 5o 2 2T 448 22 JBEE 5 D . T Oy 0 4 e 2 2T 44 2 )2
JE S B SRR 100 B 2 2T 4 22 JREE

B2 AERORETS L R 2 21 A 2 5 R Y 2R A [l
H5Hr
Note. A: Mean retinal nerve fiber layer thickness; B: Superior retinal
nerve fiber layer thickness; C: Temporal retinal nerve fiber layer
thickness; D: Inferior retinal nerve fiber layer thickness; E. Nasal
retinal nerve fiber layer thickness.

Fig.2 Linear regression analysis of the relationship of

spherical equivalent with retinal nerve fiber layer thickness.

® 1 RBEESORE S UL E SR
Tab.1 Correlation between spherical equivalent and mor-

phological parameters of the optic disc in the guinea pigs

240 Parameters R2 P
T AN Disc edge area 0. 050 0. 343
AL Optic disc area 0.014 0.616
FIIFRELEE Mean cup disc ratio 0. 057 0.312
T AL Vertical cup disc ratio 0.162 0.079

PZFL Cup volume 0. 006 0. 740




288 i E SR B 2R 2015 4 6 145 23 5 3 W1 Acta Lab Anim Sci Sin, June 2015, Vol. 23. No. 3
2.2 EREAKE g"’*?ﬂZIE?E’BG? D 250
S b y=-1050x+9039
EWHRWU%QTﬁRwuaiémRWL
JEJRE R ARG (18] 3) . Fifi A5 MR il 4< B 19 I, RNFL 1507
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B3 MR R A0 o ok 20 2T 24 22 5 B Y
B 250 LR mIE b
¢ y=-1173x+10080 Note. A: Mean retinal nerve fiber layer thickness; B: Su-
2004 R'=0.604 P<0.001 perior retinal nerve fiber layer thickness; C: Temporal reti-
nal nerve fiber layer thickness; D Inferior retinal nerve fi-
1504
ber layer thickness; E; Nasal retinal nerve fiber layer thick-
]00 7 ness.
Fig. 3 Linear regression analysis of the rela-
50 -
0 tionship of axial length with retinal nerve fiber layer
0 T T T thickness.
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Tab.2 Correlation between axial length and morphological
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2001 MALTEFR Optic disc area 0. 005 0.750
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Electroacupuncture promotes revascularization via eNOS mobilizing
EPCs in the middle cerebral artery occlusion /reperfusion rat

ZHU Yan-han, LUO Yong, XU Hong-bei, WANG Pan-xin

(Department of Neurology, the First Affiliated Hospital of Chongqing Medical University,
Chongqing Key Laboratory of Neurology, Chongqing 400016, China)

[ Abstract] Objective To explore the effect and mechanism of electroacupuncture on eNOS in mobilizing endothe-
lial progenitor cells (EPCs) in rat bone marrow and peripheral blood to promote revascularization in focal cerebral ischemi-
a/reperfusion rat. Methods A total of 100 healthy male adult Sprague-Dawley ( SD) rats were randomly divided into nor-
mal group (N), model group (I/R), electroacupuncture group (I/RE) and I/RE plus L-NAME ( A specific antagonist of
eNOS) group (I/REL), and were further divided into 1 d, 2 d and 7 d subgroups after reperfusion, 10 rats in each group,
in addition to the N group. The rats received filament occlusion of the right middle cerebral artery for 1. 5 hours followed by
reperfusion. “Baihui” (GV 20)/“Siguan” (Hegu LI 4/Taichong LR 3) were selected as acupucture points. Flow cytome-
ter was used to detect the percentage of EPCs in bone marrow and peripheral blood. The expression of VEGFR2 mRNA was
tested by fluorescence quantitative PCR. Immunohistochemical staining was used to detect VEGFR2 * cells and to stain the
CD34 " microvessels. Results Compared with the I/R group, there was a significant up-regulation of the percentage of

EPCs in bone marrow and peripheral blood by electroacupuncture( P <0.01,P <0.05), but decreased by the inhibitor of
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eNOS (P <0.01). Compared with the I/R group, the VEGFR2 * cells, expression of VEGFR2 mRNA and CD34 * mi-
crovessels were significantly increased in the I/RE group (P <0.01), but decreased in the I/REL group (P <0.01).

Conclusions Electroacupuncture can effectively mobilize EPCs to promote the revascularization in focal cerebral ischemia/

reperfusion rat. This effect is attenuated by inhibitor of eNOS, suggesting that the activation of eNOS mediated by electroa-

cupuncture may be related to mobilizing EPCs to promote the revascularization.
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A ER A B AR 1 d;C AR 2 d; D AR 7 B AL ;F AT 2 4G AT 7 s H 20840 1 4T 2542 d; ).
W 7 d, a:P<0.05,b:P<0.01, 5IEWAHHE ;c:P <0.05,d:P <0.01, SHRL A ;e P <0.01, 525804 AL,
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Note. A,N,B: I/R1d; C: I/R2d; D: I/R7d; E: I/RE1d; F: /RE2d; G: I/RE7 d; H: I/REL 1 d; I: I/REL2 d; J: I/REL
7d. a; P<0.05,b:P<0.01 vs. N group;c: P<0.05,d: P<0.01 vs. I/R group;e:P <0.01 vs. I/REL group.

Fig.1 Comparison of VEGFR2 " EPCs percentage in the rat peripheral blood of each group
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Time after reperfusion
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Note. A:N; B: I/R1d; C: /R2d; D: I/R7d; E: VRE1d; F: /RE2d; G: /RE7 d; H: I/REL 1 d; I. /REL2 d; J: I/REL
7d. a; P< 0.0l vs. N group; b: P<0.05,c: P<0.01 vs. I/R group; d: P <0.01 vs. I/REL group.
Fig.2 Comparison of VEGFR2 * EPCs percentage in the rat bone marrow of each group

AR 7 d;B: R 7 d;C:’éﬁ%é’E 7 d,%ﬁ%ﬁ)ﬂ’g‘j‘j VEGFR2 BHM:4IAE
B3 AU RUB LA BTIX. VEGFR2 PR AR A 23515 5 ( x200)
Note. A:I/R7 d; B: I/RE7 d; C: I/REL 7 d. Arrows indicate VEGFR2-positive cells.
Fig.3 VEGFR2-positive cells in the ischemic cerebral cortex of rats in each group( x200)

R AHRBB0LEZFIX VEGFR2 mRNA Jz VEGFR2
BH 200 f Py 3
Tab.1 The expression of VEGFR2 mRNA and VEGFR2 *

cells in ischemic cerebral cortex of the rats in each group

20 51 Al VEGFR2 #HER  VEGFR2 * 41
Groups Time points ~ VEGFR2ZmRNA VEGFR2 * cells
IEHW4 N _ 6.8+1.5
1K 1d 0.1503 0.0106 16.2 +1.9°
BRI VR p %0 4 1.0000 = 0.0859 37.8 £1.6°
7% 7d 1.8180 =0.2716 103.0 +3. 6"
B4l VRE 1 K 1d 0.3669 +0.0217" 45.2 1.5
2K2d 2.1077 +0.0501" 62.8 +2.6™
TRTd 2.6851 £0.1834"  191.0 +2. 5
254140 I/REL
24 1K 1d 0.3315 £0.0503 22.4 £2.4
2K2d 0.5095 +0.0278 30.0 £2.6
7RTd (.7426 +0.0533 87.8 £2.2

T a: SIEWHLE P <0. 01 ;b S LE P <0. 01 ;¢ 52520
e P <0.01,

Note. a:P <0.01 vs. N group; b:P <0.01 vs. I/R group; c¢: P <0.01
vs. I/REL group.

2.4 KBEBIKREEERMERK CD34 f & itk

5 I/R 41Eb%8, I/RE 445 1F 8] 45 CD34 3l 4
T B Z (P <0.01) ,1E eNOS # il 5 Ha 4l
PRGN A A B AR T S R (P <0.01) , UWLIEI 4,
3 iTfig

FEFR B IR 97 A 5E C A T 4R
s BEFE B, H R AT A 4R S T /4H 41 i dn
EPCs %5 (1930 B3 ok 5 5 8 X 1 & A", EPCs
2 IV PN S 200 6 T PR 40 L, 7 BN AR
8, 7 Gl S A S EE Y AR, EPCs W M
BEoh i &, P B E B ML X 25 m i w
A2 PR BE T AT LAVER AL 3 EPCs 19K A
FRic oo i R B, —B0Ah VEGFR2 ,CD34
CD31.CD133 450 EZ4RicY , i VEGFR2 " EPCs
HA RIS EERES ",
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y &S IRE
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CD34MAT B (AR )

Number of CD34 vessels/(HP)

2d
Tl J B (0]

Time after reperfusion

WA 7 ;B A7 d;C 298 7 d;FkBTde h CD34 * 14, a: SIEWALHE P <0.01 ;b S5HOUA A P <

0.01;c: 52484 4 P <0.01,
& 4

I/R group; c¢: P <0.01 vs. I/REL group.

A 2R BRI B I3 X CD34 Rl A5 310 S ( x 200)
Note. A:I/R7 d; B: I/RE7 d; C; I/REL 7 d. Arrows indicate CD34 * vessels.

a; P<0.01 vs. N group; b: P<0.01 vs.

Fig.4 Comparison of the number of CD34 " blood vessels in ischemic cerebral cortex in the rats of each

group( x200)

TP AR S B BT TR AL B AT ) et i e it/
FERE: 5 K B B8 & 41 A 1L P VEGFR2 * EPCs %X
S I A T A S 18 S AR 5 X EPCs 19 3
BTG PN S R WA LB IAR T T ) R e i ke
I/ PR R BB B A A A I VEGEFR2 * EPCs 4%
W] 3 HEDN RS Bl 1 EPCs )4 i R 1 X 1fi
A, BN, AR A T LR Ry A ke it/ P
KB AN I VEGFR2* PECAM-1* EPCs, VEG-
FR2 " CD31 " EPCs ,CD34 * EPCs %5 %, M2 ik
MAFFRAEN S LR A B G 38 i ] ok
NGB AL TR EPCs UG IF3 A 2
SR JEIL, TS 5 S 20 10 A 2 B RTESE
AR

W, eNOS 7E T/ AH 4 B 11 21 5% K sl 1fi 2
LU R AR A . Kim 25070 & B EH R
/I BSOS e i R 0L P i L 3 B A o 25 D) R R
SEARAOVE 15 R eNOS & K A4 /)N A PN BH B2 52

FUHPH . Cui 2519 & L eNOS AT LA HE I 45 58 )5 11
S PR, mE R eNOS 2 PR Y /N BRI A58 98 I 48 7 4
/N FRAET 23R4 5, 1 20 T REBAb I IR T R W 8, 7
g NO f£{& DETA-NONOate J5 ] @ik, Aichner
S L Z eNOS /N, VEGE 5519 EPCs 1Y
3 e ) AR, [, B 5T R W] SDF-1a X
EPCs 130 5145, 25 7] 7€ eNOS % BH Wt 5 32 21410
#1721 PR eNOS 7E EPCs 1130 51 K Sl i 5 i 547
b T ek AL, MOARIIFSE B 2R HLAT X EPCs
H B A FH KT Fii 158 B (%) £ 47 4 FH 2 75 2% 38 o %
eNOS MR SCBRY . ABFSESE R A, iR Al LA
A2 Je e A ke L PR 1 R BB S AR il VEG-
FR2 " EPCs (4, Hrh & 88N VEGFR2 " EPCs %k
e A R Bk o s T 19 J2E K 3% 38 0 /0 i A JE o e
VEGFR2 " EPCs U W& 56 — /N3 2 ik # 4k i
/>, Al fiE 5 VEGFR2 * EPCs TEHLIAR N 56 B
N3l 51 2 AME I, 22 J5 S S 2 gl i i XA 5 [H
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A, AR 5T & B T L 98 R LR I A i B2 i VEG-
FR2 mRNA J VEGFR2 BHYE4H I £ 22k , X AP R
FHAE eNOS # FHIKT IS 52 240§, A 1T BEFE /R eNOS 4
BELIBT i, BT Sy ki ke 1f J VEGFR2. BH A 41 it 114
VA ELBE Tk 55 5 H A AR YT I R BBk A ik Bz 5 X
TR AR50 A P 22 T R B %) 3K X i A BE K
SR VE FHAESE ) eNOS 3170 5 B s 55 . iF
TR AT FE eNOS BRIk B IR THE T
FLEF R ]l S 5 eNOS A ST A AR SRy kv f5ke 1t J
‘BB EPCs 3 51 2 A8 R L, R B8 A Ah A i R
EPCs %52, [ A U5 2 21 B ifi fixi X 1) EPCs $m 34,
T AR A 0 R i iz o DX A o P A

AHFFENT L B) 5 EPCs BIMLENS T8N IR A
5T, BRI T & B0 HL BF — 7 1 vl DAL 8 A1 ] i
‘BHE EPCs W%k &, 55—y nl LU 1% VEGF  SDF-
la.eNOS 25— 2 %1 5 EPCs 2h 5t 5 185 )41 G 1
HF, (AR ZAK B 5 3 i EPCs IALH S5 S 4
K i 45 ARk, ORI HL T 3l 51 EPCs S il i
s EPCs 3l 53 AH G R -k SEER Y, BOA I 9% 76 BE
BERIBFZE LAY b B A BT T A Bh B IR
P EPCs , £ 11 J5 82 21 S 1fi B X 2 5 i A4 B
il , & PR eNOS #1457 L-NAME J5 B &0 %t &y kb
ot i R B EPCs 14 ) 53 A FH SRt i it 7 A f 47 4
FHEA B Z 20, nr UL E T rT @ ad 5 eNOS 3l 51
B EPCs (2 Joy b v e it K S Py Ifi 5 P 4=, ik
— B UE BT BT R T B BE G FHATLEE, A L AR
I PR 13457 MRS A8 Hh B A 0 S A B S AR Bl

8 £ X W
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(1. o BE Rl b RSB SR gE T, db st 100021 ;2. db gt R A ARl 20, Jbat 100871)

[HE] B8 FEAMKCERREERRE P21 LB A ST S, FiE Bl Cos-7 P21 A %L
IR B3 shRNA FFH9 % P21-RNA 401275 3k FUGW-TDT-P21shRNA %44 COS-7 4, 38T real-time PCR £
DITTBRALE 3 L)L Western blot £ UK FHTIE, &R ik 30 004 2R, 45100 T P21 mRNA [ 541-
561.542-562 .215-239 ,624-648 bp, PUAFEA7 5 AE mRNA ZKF B UTER AR 43 B0 (91,82 £3.21)% , (82.47 =
2.48)% . (81.31£2.69)% 1 (87.35 £4.59)% , FN M HE HFKIE N (11.97 £0.70)% . (20.22 +0.65)%
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TR UTBRBF 5T .
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Validation of the silencing site of rhesus monkey P21 gene in COS-7 cells

LI Yu-han', SU Jing-fen' , ZHANG Chen®, SHI Liang', LIU Yun-bo'

(1. Institute of Medical Laboratory Animal Science, Chinese Academy of Medical Sciences, Beijing 100021, China;
2. College of Life Science, Peking University, Beijing 100871 )

[ Abstract] Objective To screen the effective silencing targets of P21 gene at the cellular level in rhesus monkey.
Methods To detect the expression of P21 gene in COS-7 cells ( derived from the kidney of African green monkey, Cerco-
pithecus aethiops) . Four small hairpin RNA (shRNA) sequences targeting rhesus monkey P21 gene were designed and in-
serted into lentivirus-based gene silencing constructs FUGW-TDT. The vectors were transfected into COS-7 cells respective-
ly. The suppression of P21 mRNA was detected by real-time PCR, and the expression of P21 protein was detected by West-
ern blot assay. Results Four gene-silencing sequences were screened that lied in 541-561 bp, 542-562 bp, 215-239 bp,
and 624-648 bp of the rhesus monkey P21 mRNA. Their silencing rate was (91.823.21)% , (82.47£2.48)% , (81.31

£.69)% and (87.35 +4.59)% , and the protein expression was (11.97 20.70)% , (20.22 20.65)% , (23.21 =
0.63)% and (14.4240.86) % , respectively. Conclusions Four effective silencing target sequences are screened at cel-
lular level, which can be used in gene silencing research of rhesus monkeys.

[ Key words] Gene silencing; P21 gene; Rhesus monkey
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TFFEREAL R A e T R T AR AR K I
AR I 525 S 0 ., X G B o pT R B AR
Z% , B )RS TR 25 S5 5 i F 55 45 R 1) 43 B
e o DRI R P e AR O 2 81 R 5 R T AR R
AR AR N RAS S 15 18 50 49 Sy g e AL ] ) A
SERNBUIR 25 W A LA S PR S5 9 ik 95 HoAA S
PN

P21Wafl/Cipl/Sdil ( 3CH fEFR P21 ) 2 4 Jid
R EED H N 7, 8T CIP KiE, P21 A
AT Z W CDK il 44, PR 240 B ) s/
Z 4 DNA W IR, RN, KW Lk
PN EA G I R DI RE, ST LEAEXT P21 W BE
FERIAE Trp53 ™~ Fl Atm ™~ /N E R PRI L h
P21 I3 T b8 04 Az DR 8 S R R Y
AMER B 4 F R P21 A AT RE S B R R
P21 TEIAAE A TR S i D g Ak 2 I HAR
FIEAE ARG . NRIT LUG g7 AR R TR 3
YIBR TRABEGE P21 FE MR & A IOk g v iV
TR, A< BIF 5% D\ 40 M 7K F- 0 358 5 i e 17 18 0 e
P21 B PR B0 A5, S itk — DR P21 RS REAE
FHZEE LK (9 HE R AT ST

1 #RFTTE

1.1 ##

COS-7 My [ v [l B2 Bk e FE Al A9F 5 e 440 g o
iL», Vero, Vero-E6 I H ATCC 4% . &4 ubiquit-
in promoter ( Ubi promoter ) P& AYZL (4,56 .25 H tan-
dem dimer tomato ( tdt) ¥R 45 FE:H i) FUGW-TDT 1 5
BEUAR AL I K= S0 g 3 R A7, IR 4R L (FBS) |
JIREE 4 Invitrogen-Gibeo 23 &) 7= i, 41 g 15 3%
%k DMEM 4 H Hyclone ; 5uRL £ B0 & W H - Pro-
mega; WS &I A Invitrogen; PCR 3457 &1
F TaKaRa A ;E. coli DHS5o J8% 57 25 20 il W [ 4>
KN H]; By P21 B Ebiik, I Santa Cruz
/N T]HRP ARIC A £ 5T BL-HRP 18 [ Sigma; PCR 5
W55 8 B 73 B Invitrogen 23 F] 4 41t ; B-actin
LRI [ LA 95 Xho 11 Xba 11 NEB,
1.2 shRNA HJigit

Life technology 7E£% shRNA i1 T H #R¥E NC-
BI % 4 ) o 48 3T P21 3 XY F B (NM_
00194722.2) , H<HE shRNA BEFFIFI , 164 1490 A5
Wit shRNA JF30 (JP A WL 1) . $E 83 5aE &
e P21 FERIER, BETF ALK (Chitp ://maidesigner.

lifetechnologies. ~ com/rnaiexpress/setOption.  do?

designOption = shrna&pid =261946071111563135) ,,
1.3 P21-RNA THEFESHENHEMEE

BARM S % R . H Xho 1 Al Xba 1 Xf
FUGW-TDT # AR AT RE VI AL, 28 1% B AR M 5E I
HLUK A B e Aifb 5 & H . Bk S F/FE AL
shRNA % HL IR A 16°C i R iE R AL 2 E. coli
DH5a H',37C H5 3% Ja PR O R P 45 7% I i T B TR
ue g R F (B F.5° -AGGAAGATGGCTGT-
GAGG-3"; R: 5’ -GCCTTGTATCGTATAAGC-3 ", 42
HCBH M 5e B B OB KL, Ay 4 & FUGW-TDT-
P21shRNA , ASZH A BAPEXT BE M A 5 A shRNA 1
233, FUGW-TDT 23 J5oki
1.4 HREFEERERMESE

HE& A 10% 16 4 1035 1 DMEM 85 37 W 7F
37°C, 5% CO,YEFA i M LR g, 7E75
A B L (6 ~8) x 10° ZHIFP 40,24 h 40
JU%2E B3k 70% ~ 80% R AT HE Y, SLIR 4325 3%
Hi2H (BAYEXT BE) Al FUGW-TDT-shP21 ffikigH, H:
HSURLAL 53 A DU AN EE XS R R ST B Bk,
YL4 iR Polyethylenimine ( PEI) &7 U I #:4E,48 h
Je BN
1.5 RT-PCR #ill & A 2B mRNA BIRiE

WS £E 4% 2H 41 ffd 4% BB Invitrogen Trizol Reagent it
HH 4543 59 4 AR B RNA, 0 Lok B S ik 0 &
VLA T 100 5% S F0 PCR, P21 25 H - F. 57 -
CGAAGTCAGTTCCTTGTGGG3 *, R: 5 ’-CATI-
AGCGCATCACAGTCGC-3" Tiit4 H4 i1 188 bp A4
B H B F B, 2 GAPDH, H: 8| W 5% & % ¢
Mk F.5°- ACATCATCCCTGCCTCTACTG-3’ , R:
5’ AGTGGGTGTCGCTTTGAAGTC-3 ", i i1 4 4%
261 bp ZEAHIH K A B, PCR SV R . 94°C FilAR
P2 min, 95%C 78 M 30 s,52°C i k 30 s,72°C ZEfifi
30 s,35 MG, 72°C ZE{H 10 min,
1.6 Western blot ¥ ZFHMMEF P21 EERR
ix

YL 48 h 5 FEhE AN R SRR A R TR
TIATI 19 1 x PBS #YEPIJE A 1 x SDS 24f#
W, S5 R AT 240 B J WO AR 2Rt ) v 50 i WA
VBN E M IR . SDS-PAGE 5% 7R 445 Ik iz 158 Jie
HLIKH 8% HI B LA I 4% RIRUZ I, B L
R 20 pgo RS MU P21 B re LA (1
1000 ) AWK 4°CHFF L, 1 x PBS F4-BEEE S
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A HRP HRIC 2P0 B 1gG (1: 5000 ) B A HF & 3
h, B85 525 H Image J R AFEAT K EE 3G 50 HT
1.7 Sitsth

AT 25 VR 50 5 R H] Fisher K356, P <0. 05
NN ERA BENE,

2

2.1

R

185 Hx P21 £ FT B #E = F1 shRNA
Life technology 7££& 1% 11 shRNA 5 %1, 7F {8 j1]
M P2ImRNA W B WK 1,

R EEE P21 S UL AT
Tab.1 The sites of P21 gene silencing in the rhesus monkeys
UKL B LiLEsy 2]l oL
Plasmids Sites Sequences Positions
FUGW-TDT-P21shRNA-1 1 GGCTGATCTTCTCCAAGAGGA 541 ~561
FUGW-TDT-P21shRNA-2 2 GCTGATCTTCTCCAAGAGGAA 542 ~562
FUGW-TDT-P21shRNA-3 3 GCGATGGAACTTCGACTTTGTCACC 215 ~239
FUGW-TDT-P21shRNA4 4 CTACATCTTCTGCCTTAGTCTTTAA 624 ~648

2.2

P h P21 F E IR
PEHL Vero Vero-E6 , COS-7 =Fh4i U4 H RNA
JE il cDNA, 58 PCR i B kA P21 F )
( E 1) iR oR =Fhaii P21 09 R E (A
SEEGH COS-7 EE Vero Vero-E6 B 5,554y | R L AW
FEEMSEEE COS-7 T3 RAMHI SRR

1 2 3 1

M

e BR g P21 AE = B 40 P S B, 1L COST;
2. Vero;3. Vero-E6;4. H, 0 AR X HE . M ; marker

1 P21 4000 B ks
Note. This is the abundance of three types of cells,1. COS-
7,2. Vero cells, 3. Vero- E6 cells,4. H,O as the negative

control, M marker.

Fig.1 Detection of the P21 abundance

2.3 WNEERMAMT P21 EFE mRNA HIRIE
BEYL 48 h J5H2 B RNA, RT-PCR #5illl P21 mR-
NA 7E COS-7 A )33k, wizol HEHL RNA, i
G HEAT real-time PCR % 2L HATHHE ., 5
25 # FUGW-TDT J5t #i AH Lk, P9 4> #4788 78
P21mRNA KPR TLERBCR B (P <0. 05) , 1
H FUGW-TDT-P21shRNA-1 AYTTERSCE 1 (91. 82 +
3.21)% , FUGW-TDT-P21shRNA-2 1% T Bk %k & Ky

(82.47 +2.48) % ,FUGW-TDT-P21shRNA-3 AL Ek
B H (81.31 £2.69) % , FUGW-TDT-P21shRNA4
HITTER R 2 (87. 35 £4.59) % (B 2)

1.2 4

e =
=] =
1 1

p21 mRNA #ik #
&

p21 mRNA expression

TDT

1 2 3 4
X EEZH FUGW-TDT; 1. FUGW-TDT-P21shRNA-1 ; 2. FUGW-
TDT-P21shRNA-2; 3. FUGW-TDT-P21shRNA-1; 4. FUGW-TDT-
P21shRNA4, n =4, * AR 53 A FUGW-TDT LL# P <
0.05,

2  SYBR-Green ¥ real-time PCR ¥l P21 F&[H
mRNA [H3&ik
Note. Control group FUGW-TDT; 1: FUGW-TDT-P21shRNA-1;
2: FUGW-TDT-P21shRNA-2; 3. FUGW-TDT-P21shRNA-1; 4.
FUGW-TDT-P21shRNA4. n =4, *means P <0.05, compared
with the control group FUGW-TDT.

Fig.2 Detection of P2ImRNA by real-time PCR

2.4 FUGW-TDT shRNA 3 cos-7 44t P21 &
B FRiE R &4 F

Western blot £l COS-7 ZHfiih P21 WKL &,
R WK P21 shRNA S UL 4 il P21 & ARk
SRV HRAT A b 2R GBI AT K B 4 AT
Hrf FUGW-TDT-P21shRNA-1 445 40 P21 ik
M (11.97 £0.70) % ,FUGW-TDT-P21shRNA-2 %
YefE AN P21 Fik i oA (20.22 +0.65)% , FUGW-
TDT-P21shRNA-3 #4 L J5 48 P21 k&M (23. 21
+0.63)% , FUGW-TDT-P21shRNA4 %% Yt J5 41 fifg
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P21 £k M (14.42 +0.86)% (8l 3) ., Western
blot {715 1Y 25 5 Fl real-time PCR 45—, pu/~ 40
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Note. A. The results of Western blot; B. The result of Image J
scan. 1. FUGW-TDT-P21shRNA-1; 2. FUGW-TDT-P21shRNA-2;
3. FUGW-TDT-P21shRNA-1; 4. FUGW-TDT-P21shRNA4. n =4,
* means P <0. 05 vs. control group FUGW-TDT.

Fig.3 Detection of P21 protein by Western blot.
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Preparation of a murine model of systemic Candida albicans infection

WU Yu-e', LI Hang®, CHEN Mei-ling' , GONG Bao-yong' , ZHANG Yu', HUANG Ren'

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

[ Abstract] To establish a stable mouse model of systemic Candida infection and to set up related standard operation

procedure. Methods

ICR mice were infected with C. albicans or C. parapsilosis by tail vein injection after immunosuppres-

sion by cyclophosphamide. The quality control key points included immunosuppression, strain preparation, inoculation doses

and the route of inoculation. Survival analysis, bacterial loads and pathological examination were performed to evaluate the

prepared model. Results The developed model showed fugal-specific lesions in multiple organs, especially in the kidneys

revealed by histopathological examination. Conclusions A stable mouse model of systemic Candida albicans infection can be

successfully established by following standardized operation procedure. This mouse model may provide a useful tool for studies

on pathogenesis and immune defense of fungal infection and new anti-fungal drug development and so on.
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Fig. 5 Dynamic changes of tissue fungal burdens

after SC5314 inoculation in the mice
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Fig. 6 Histological changes in the organs of mice infected with C. parapsilosis
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A murine model of LPS/D-gal-induced acute hepatitis and
alterations in mTOR signaling

LI Xiao-fei', TAO Yu-fen', LIU Jian-sheng' , LI Chao', LIANG Xin-xin', YE You-song’, TANG Dong-hong”, LIU Hong-qi'

(1. Infection and Immunity Laboratory,2. Department of Small Laboratory Animals, Institute of Medical Biology,
Chinese Academy of Medical Sciences & Peking Union Medical College, Kunming 650118, China)

[ Abstract] Objective To explore the changes of mTOR signaling in LPS/D-gal-induced acute hepatitis in mice.
Methods  Twenty-six healthy adult female ICR mice were divided into two groups: the control group and experimental

group, 13 mice in each group. LPS/D-gal was used to induce acute hepatitis in the mice. The survival of mice was moni-
tored within 24 hours after LPS/D-gal challenge. At 6 hours after challenge, samples of serum and liver tissue were collect-
ed for further analysis. Results Injection of LPS/D-gal resulted in acute death of the mice within 24 hours. At 6 hours post
LPS/D-gal injection, the blood levels of ALT and AST were significantly increased. The mRNA expression of inflammatory
cytokines Tnfa and 1l6 was up-regulated in LPS/D-gal-induced hapatitis, in which DNA fragmentation and activation of
caspase-3 were subsequently observed. Immunoblot analysis showed that both mTOR pathway and NF-kB pathway were ac-
tivated. Unexpectedly, inhibition of mTOR signaling could neither decrease the apoptosis in the liver nor increase the sur-
vival of mice. Conclusions The results of the present study indicate that mTOR signaling may play pleiotropic roles in the
pathogenesis of LPS/D-gal-induced hepatitis.

[ Key words] LPS/D-gal; Acute hepatitis; Apoptosis; Murine model
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Note. A: Mice survival; B: Activity of ALT and AST; C: Relative mRNA levels of inflammatory cytokines Tnfa and 16 ; D: H&E staining of liver tis-

sue (200 x ). “P<0.05,™ P<0.01, " P <0.0001 ,representing the significant difference.

Fig.1 LPS/D-gal-induced hepatitis in the ICR mice
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Note. Representative results of Western blotting (A) and DNA fragmentation (B).

Fig.2 Correlation analysis of mTOR signaling pathway and LPS/D-gal-induced hepatitis
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Fig.3 Effects of inhibition of mTOR signaling pathway on the LPS/D-gal-induced hepatitis
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Effect of the traditional Chinese medicine Bushen Gujin
prescription on the expression of interleukin-1 and tumor
necrosis factor-a in rabbit models of knee osteoarthritis

ZHAGN Chong, WANG Heng-shu , ZHANG Yong-hua, LI Jian,GUO Mei ,QI Yong-ling

(The Third Depatement of Orthopaedics, TCM Hospital of Hebei Province, the Second Hospital of Hebei
Medical University, Shijiazhuang 050011, China)

[ Abstract] Objective To explore the effect of traditional Chinese medicine (TCM) Bushen Gujin prescription on
the expression of interleukin-1 (IL-1) and tumor necrosis factor-a (TNF-a) in the serum and synovial fluid of rabbit mod-
els of knee osteoarthritis. Methods Seventy-six healthy 8-month old male SPF New Zealand white rabbits were randomly
divided into normal, model, western medicine ( meloxicam) and TCM groups (n = 19 in each group). The rabbit models
of knee osteoarthritis were generated by Hurth procedure, and were given respective drug treatment for consecutive 8 weeks.
The expression of IL-1 and TNF-a in serum and synovial fluid was detected by ELISA assay. Results All the experimental
rabbits showed narrowed knee articular space, rough articular cartridge surface, and obvious bone spur formation. The
width of articular space of the meloxicam-treated rabbit models was between those of the model group and Chinese medicine-
treated group. The expression of IL-1 and TNF-a in the serum and synovial fluid was increased in the rabbits of model
groups, decreased in the two drug-treated groups (both P <0.01), but not significantly different between the two drug-
treated groups (P >0.01). Conclusions The traditional Chinese medicine Bushen Gujin prescription can effectively in-
hibit synovial inflammation and reduce the expression of IL-1 and TNF- in the serum and synovial fluid. Our results provide
experimental support for the use of this Chinese medicine in the treatment of knee osteoarthritis in clinics.

[Key words] Bushen Gujin prescription; Rabbit; Knee osteoarthritis; Meloxicam; Chondrocytes; Interleukin-1 ;

Tumor necrosis factor-a; Synovial fluid; Therapy
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& P 25 48 (knee osteoarthritis, KOA) LG
BB EPERECE T B R FEREAL e BARIE 1R AT
PRGN, (N R IR -F) . “KIER = REH
TAAPEA 7 I PR 22 P AR §55 1A S 25 4 i 1 s for
WEA AT BGRA, BEMEIZEZ, hy
Z2 AN e 0 IR 2 A5, an il AL R
JIAE A X KOA J7 380 U, 48 22 11 OG5 AR 1 K e |
PG AR BB Z D . AW 5T 0038 1 A 11
TNF-ou [ 3K B DB 186 A5 5 8 OG5 R AR HIAL
il

1 #MREFE

1.1 LI

76 H SPF ZUHve ==, ik, 3 g K E R T
AT 1.5 ke, WG 107 3 50 SE 50 3 W A FR 9 AT
AT [ SCXK (91) 20130011 ], S5 HUbF KR A il
FELETAG BB R 2 S0 50 sy b 647 [ SYXK (#E)
2013-1-004 ],
1.2 FERFIRMZE

4 IL-1 . TNF-aELISA &5 £ (IL-1 ELISA kit,
tumor necrosis factor-at, TNF-a ELISA kit, #l#% . 96T,
Abcam US, 715 . AB2202) ; g o B2 A AR ( HY =
ELX800 BioTek, US. ) ; Retsch T4 (%5, TG10,
74 . 5 [E Hahn, Dusseldorf, Germany, Retsch Com-
pany) ; TH IR 7K 44 ( DDIL-5 B | i 42 5 B} 22 AL 8%
7Y AT R AL(U-641 B, SEE D5 8N ) s 20k
RS 250 (Leica AF6000, Germany) ; 4= H 3l E1%
AT R S8 ( Tanon1600, 1 [ _E V) 723 436G EE T
(ELX8086 %! S [EFHFA H] ) ; % X JEHL( GEx86
Al SEE GE A]) .,
1.3 ZWHE
1.3.1 A&

76 FUBTE 2 BHMLA A 4 2 (IEH 4L AL | P
G ) A 19 L, RS2 ~3 SN
HIBET- 1 RIGEA% 18 K, I ICHE S a e
RIGHRAEIE,

B 1E H LH /MR T Hulth B384 R BT — g
A WO A 3% I E b2 Al 20me/ kg e Bk
UK ORI , Sc e S A Y 23 Bt AR B 1 508 10%
HRRWE) WAL A S BB
PUIOKL 2.5 ~3 em, BRI I8 RIR AR AL IS,
PIWr A4 ( medial collateral ligament, MCL) ;
SERVIW AT + 5 #47 (anterior cruciate ligament,

ACL ) ; 52 B IR M~ A Al H R B s A+ 7 0l
(posterior cruciate ligament, PCL) =/ F- AR5 B i h,
TN SR AT, IR OGS T i 1E A
10°78 N, X 2 e IO 2eN % AT I 5 T
TR ) R Tk B /N RO s IR R AR K
WGa Iz 3 R R 5 KGR AS AR AR A [
TE AL ATESH R BRI 0.5 x 2 g/d, WL, 4%
7 d, RJEEH T REVSEA RFAFH (0.5 h/d) , i3
FI 2% H 2h/800m Ze 47, 1A 2 FlBRE s, 6
PEACEG 1,10 J4 BRI OA 2z, 13 A
APARARLA Y KOA B, SRty ™A HATE <
300m X & F s IR BT N B 10°, il i 52 56 A1
PRI g S5 6 P R SRS 3 B . AR B 3y
81.3% ,

1.3.2 T

AN T (A 18 g KL 20 ¢ F AT 20 g,
EERK 15 g JIAFBE 16 ¢ XSIMEE 15 ¢ SHZ12 ¢ K
JR 12 ) Jnysl, MR AR B G O, RS IR 1% 3h A
R S R EDIRIER = e M L) B SR E EAN, L T
By 19 A 0 B I 0 U, XU TE R R B X B
BCLTETE U AR 28 T, I8 458 5 5% it PAT BELTE o Bk
A7 ELAE s BT 5 R i ] R 5 ks A L LU AR B 5 i P
REH D 221 AR ; 557 JRUTT 400 mL, ¥ 4 )5 N
ZEIB/K LA 6 ~8g/10 mL; RIS HHERIRLT. 5 mg,
VU G2 B A BR 2wl B 25 4 . H20010209
LUK 5+ 120502770265 ; 1% I [ % 4 ( pentobarbital
sodium, 52 [ Sigma, $75 : P3809 ),

AR 3 JE S A6 T 90, 4% BN K sh i) Z a1 259
FEHE . Meeh-Rubner [GAT A =K x (W2/3 +
10 000) , 9% E A H 8 mg/kg, 45 H 4N [ 5 5
53 g/kg, IEH 4 BRI A FEER K 15mL 2 IR/
H 211 8 il —Jr#e,

1.3.3  WEAER

(1) 2B WMEL. Coderre T. 2EAFH PEH, 0
ﬁﬁﬁﬁ?i,ﬁ?iﬂj‘“ﬂ >5 min;l gﬁ%%ﬁﬁﬁ?,??
GERFIA] 3 ~ 5 ming 1T %t B2 BE AT, 47 06 I [H]
<3 min,

(2) X kG A« 4b 48 30 Wy Bif 41 45 SR 5 IR AL
DR R WA X 3R B, X P 1 Bl e ik
KLY David T ¥:43 4% ,0 B 615 WG o H %551
JEE & SR AN Ta] B4 B8 P 7 5 T JRE S TR LA B
ASTEAE AT SR B L 8« 519 1) B WY S e | B B0
IR
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(3)JEAFMEL .1 mL A= BEER K P e 5CTY 15, B
JI2 B P29 B T R MR O 58 B A O B s 40, D7)
HUBRCT TR VWI{%H%QH ZURB B B S P BRI
J7 PN DG 4B s N, B 29 0.6 em x 0.6
cm X 0.6 cm j(/J\i@/ﬂQﬂ /N SREEY R 41y
@&Jﬂ JUE S QL€ gil) =N AR G ) T 2
17 B R B
(4)IL-1 [ TNF-o Kz . SCH0 45 RGBS 259 T
18 JE A MR ALFEsh ¥ i, 37 B IE UL 5 m, 3000
r/min #5010 min 2325 TE X - 60°C 7K
FRARAF 35000 v/min 4385 H DG 30CH B0 A
80°C MBI VKAR 17 24h J5 FHLATR A ( - 196°C)
4%, ELISA 7% ( enzyme-linked immunosorbent as-
say ) Kzl
1.4 FitFEHH
SPSS 17.0 it Fods R B E bR IE2E (2 £5)
FN A RIFEAR 22 5 LR F R I, & AR 4K
Iﬁﬂﬂﬁfﬂﬁtlﬁiﬁcﬂéﬁﬁ q K%, P <. 05 jﬁ%#ﬁéﬁ’ﬁfr%

‘l
_}'\\ i -._'-"‘ . cB

A Jt’r%?ﬂ B. BRI C. PE254L;D. hEhd, kbR iIEE
B 1 AHECEMEE T (HE x40,20wm/cm)

2 #R
2.1 HEREETHE

TR LS A I ] BT P2 B (7
P E@iﬁ% SR R T 5 AT IR ST P00 [ B

AR IR , R AN G 5 AT MR 12 1]
P AN BRI B2 B UL AR Al NN ER 2

G BRAKEIE 18 5 4> 25 245 20 OG5 B0 KA 1%
BB A, R EOLH ML A IR B
QT A B RS 22 BT 7 245 4 A0 4
HEF R e 8%  FERIG AE 5 v 25 20 G TG W P 3 E
HMIHES e (B 1),
2.2 IL-1.,TNF-a & Et&

BERIA S BT (P <0.01), MANAZAS
BRI L SR PR (P <0.01) , LS 2540 2 a] 1
BERTRFME(P>0.05)(FK1),

e N . - !:,
" . s h
.I'_) =3 < Ve L
4 -’ 4 -
A S 1
. g St ST
't Ny %
- v ta P o el
. . A . Nty
e a ’e -
! l“ 1
5 .u..
b " .
. . - -
. *

AR A

Note. The arrangement of chondrocytes and arrows addicate the chondrocyte proliferation clustered. A: A rabbit of the normal group; B: A rabbit of

the model group; C: A rabbit of the meloxicam group; D: A rabbit of the Chinese medicine group

Fig.1 Histological appearance of the cartilage of rabbits in different groups.

=1

Tab.1 Comparison of interleukin-1,

HE staining. x40

B M K TR IL-1 TNF-o SR LA (3 £s,n =18)

tumor necrosis factor-a in the rabbit serum and synovial fluid

M¥E Serum KA Synovial fluid
|
G 1L-1 TNF-a 1L-1 TNF-a
roups
ng/L pg/L ng/L pg/L
1EH 20 Normal 512.8 £38.61 " 192 +18.23 " 49 +0.64™ 33.2+0.84"
FERIZ Model 866 +44.23 " 436 +24. 17" 92.8 £0. 64" 91.4 +0.66 "
12540 Chinese medicine 644.2 +36.24 " 43.9+21.01" 61.4+0.85" 54.2 +0.87 "
PG 2541 Meloxicam 650.1£35.3" 203 +16.85 " 57.2 +0.69* 45.4+0.58"*
T S W#, P < 0.01, Note. Compared with the model group, * P < 0.01.
3 g /N ”%@&ﬁi%éﬂiﬂﬁfﬁm&%ii BN EES,
N
B ﬁiiﬁ%fﬁiﬁrﬁﬁiﬁJ\,i%ﬁ%E’Jfﬁm
Perlman"7' 238 78 25 KB 56 15 & ( rheumatoid 1&%2@73\@%? I R OE AR I Thfig B kM R

arthritis, RA) A IL-1 WIAFEAE . TL-1 382 38006 M4
PN Bz 4 i i‘é‘%ﬁﬂ}&iﬂﬂﬂ@*&fﬁﬁ"?ﬂﬁ b, A R IR
w5 R B T 25 A AR AR DL Ik )k

PR AR E A I 3 10 38 0 R S R e 4 2 i‘mba,%
2 TL-1 1E R {f PGE, Kz TNF-ou 752 Jfd 5 it
T, X Tl 6 5 5 B R 1 o PR R L A g e ks BF
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FEUESE TNF-or 18 33 41 ffF G 5 01 T 9 1 b ) i 2

A2 LG 5 2T A R AR R S 2T A% A0 M 3 WA IR

RATTHRRCE FFCRE T &, W IL-1  TNF-o P3[R 4 ]

2R A 20 B R R BOE M, D B TR

iR R R

B LU = R I S S T2 2

A AT R T, T 3R I £ EORS ; AL

T IR, B 01 R A TR IR

TR MR B, i B e ), (AR BT - A 2R AR

T A BARE OH:PHE R a2 B HE i

EIACE OC 77 1 PR R0 B8, AR B P 0 A 2

(W BB TS W, W% R k™,

F 2 DL s R 1 A RN T 2 L AU 244 T Pl o 225G

T HCE AL IR | g ik i ST ) BT T 1) T 1

O, T4 40 L e R R A BELEE TR G

R Rt R AR SR ST A PR IR G2 R

HARAR Y H A Al 25X i A TG I, A 4% 3

BT R JBARERE | XIS A K 2R 42 1

VGR T n AR A R N I A e A

IL-1 ' TNF-cu #8773 M8 5K 438 B P S I, 7T AAS 2%

1652 TR B R T 200 B AR A | A R A B e S

BRI NS B PR CEE A

5 % X W
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PPARa H 55 K /N SUAE 29 W) B 1 PO i Y
WRW, A BB EEF AL, Fh
(o B 5 R B S0 S 5B ANBE 2555 2510 I3 100021)

(] B B9 PPAR« B3 /N RAETE PPAR« BB 128 25 vt , 75 AL S s U, 75
i 8 JAllY PPARo S IEE/NEL(Tg) Al CSTBL/6T /INEL(WT) , Ml 4521, 43 S WAL 43 B 3 4, S DL T e 79 2 401
(400 mg/kg) UL T HEEAR A 2H (300 mg/kg) ABEXTHALL (10% FRIPIETAER M) , ELRET —NH B4 R)E
K i A= AL AR B O BT R R B R B S , I B B ) — A K B, R DA fk . Tg & & [R5 4
WUBF(CREA) (KT 14 SRS SEFL AL BF (AST) 43 301 10 28 1 185 % 1o 1) B A U6 JRZH (P < 0. 01, P <0.05) , QNERS
FETg w5 MR AL NE R B Tg O IR LA B BN (P <0.01,P <0.05) . QUL HL . Ty 45 57
SUTFIE B TR BB 54 WT & 52 /5, 2518 PPARa F5E R/ BUIE M PPAR« 030 ) 25 9 T I 2 1k i
FIEE5 PR B B B CSTBL/6] B AR /N B B0, S — AT 1 s i

[K§R]  PPAR« DN/ PPARe S 7R)  Ta s H ak

[HESHES] R743.31;Q095 -33 [ XEKFRIAAG] A [XEHS] 10054847(2015) 03-0316-05

Doi : 10. 3969/j. issn. 1005 —4847. 2015. 03. 018

Application of PPARa transgenic mice in the evaluation of drug toxicity

HE Yin-li, GUO Xun, ZHAO Xian-li, PEI Yan-yu, SUN Jing-jiang, GAO Hong

(Institute of Laboratory Animal Science, Chinese Academy of Medical Sciences &

Comparative Medical Center, Peking Union Medical College, Beijing 100021, China)

[ Abstract] Objective To explore whether PPAR« transgenic mice are more sensitive animal models in the evalua-
tion of toxicity of PPARa agonists. Methods  Twenty-eight 8-week old PPARa transgenic mice (Tg) and 28 C57BL/6]
mice (WT) with half males and half females were randomly divided into high dose group (400 mg/kg of clofibrate) , low
dose group (30 mg/kg of clofibrate) and solvent control group (10% sodium carboxymethyl cellulose). The time of gavage
administration lasted 28 days. The blood biochemistry, organ coefficient and pathological changes of the heart, liver, kid-
ney were tested after the drug administration. The growth of mice was also recorded. Results (DBlood biochemistry; Com-
pared with the WT male administration group, in the Tg male administration group, the levels of blood creatinine (CREA)
and aspartate aminotransferase ( AST) were markedly increased (P <0.01, P <0.05). @ Organ coefficient; Compared
with the Tg control group, the kidney coefficients of Tg administration group were significantly increased (P <0.01,P <
0.05). ®Histopathology : Compared with the WT administration group, the pathological damages of liver and kidney were
more serious in the Tg administration group. Conclusions Compared with C57BL/6] mouse, PPAR«a transgenic mice are
more sensitive in evaluation of hepatotoxicity and nephrotoxicity of PPARa agonists. It is a new animal model.

[ Key words] PPARa transgenic mouse; PPAR«a agonist; Hepatotoxicity; Nephrotoxicity

I SR P A B BE O 32K o ( peroxisome pro- BT i H I = B8 MUGE AR Y. S0 TOER (clofi-
liferator-activated receptor-ac, PPARa) +2& Jf Il iR %A 1k brate) J& T W 4E25 2459, & PPAR« #5913
Filg L IR 1Y) S LA SRR T PPARe BBhRIIG PR 1 E WA B-EALFARmAR " 76 R - =2/ A H

[E£THE ] EE = HE K 25 00H %5 20132X09302302 -002) .
[EEEI BRI (1990 - ) , Lo, Wi+ B 7 1) . 250 % 41T . E-mail ; heyinli414@ 163. com,
[BFEE =I5 R  i+H4-FIf, E-mail ; gaohongdws@ aliyun. com,,



HE S B4R 2015 4E 6 F 4523 %453 1 Acta Lab Anim Sci Sin, June 2015, Vol. 23 No. 3 317

T = Py T Y v DR AT | (E R LR B AR
PG RC IR I 259) , A 250 fr i 1 Y PPARa 7%
FEP/NBUR N R #35 N PPARac 229 R AR N
£ PPAR« #82h 770 S0 U1 T R i 2 B4 DA v S R B
BN K BT, O PPAR« BB RIS 25 1)
e PAC T 2 B DA PR T ek | R 80 A 19
PR

1 #EMTTIE

1.1 SEIeEh¥

THES 8 JHR CSTBL/6J /NI F b 5 4 i A
TR S B AR AT BR A F] [ SCXK (&) 2012-0001]
THIE I PPAR« FEEER/ NG, i o [ B8 2 B2 e R 2
S By P 5 T a5t A% 0 B A [ SCXK () 2009-
007) , 575 5 CSTBL/6] /N, FEAR LI = B FH
[ SYXK( 5)20130014] .
1.2 FERAFIRME

SEG 2 E LT R (EH REEH A RAFA)
R YEZ AN ()7 R0k i P B Ak T A R
Al  FEALLS : H 37 7100 A4k A S HTAY
1.3 BN ERBHFE

8 JE % PPARo 5L /INER (Tg) Fl C57BL/6) B
A/NER(WT) 25 28 H RRd MERE 4 /R H 18 ~22
g P AR IR 1, I IR 1% Y JL4F
HeReh, WEH 42y 28d, B Hoh W iE B RFL R 0.2
mL/10 g R, & 2H /N BRUTE [F) 55 1Y 3¢ s 3 5 v /)
F%, A RS oK, IS5 S i R 3R 5
BT NI,

R SER/NERIMA R

Tab.1 The medication method and grouping of laboratory

mice

TS 2551 Kk Fik/mg/ kg
Animal types Groups Amount Doses
PPARo P/ WA EZ(HDG) 10 400
(PPARa transgenic {EFI 4 (LDG) 10 300
mouse, Tg)  EHEXIELI(SCC) 8 0
C57BL/6) /ML FITIHRAI(HDG) 10 400
(C57BL/6J wild  RFIHEZH(LDG) 10 300
type mouse, WT) gyt i2H (SCG) 8 0

F.HDG 5% high dose group, LDG 2 low dose group, SCG L% sol-
vent control group,

Note. HDG represents high dose group, LDG represents low dose group,
SCG represents solvent control group.

1.4 MBIERSFHIE
4.1 RKMES KN E
BFRIMEE—IK , WELHE bR AL 36 /N AN AT A

(B3 /N B B R B K, IR N8 B ) A8 Ak, g, o
WXPR 22 R G, VU I 2 A R ) HEHH 55
A E /N A R R AR 3
1.4.2 B b bR e

KIR A AREEIK 12 ~ 18 h Ji, B4 0. 3
~0.4 mL, BT , 76 H 37 7100 A4k A 3520 Br Y
e, FEE A NS e bR, RN AR
PR L RS W (ALT) | K11 R IR & 5L 7 il
(AST) JKRZE (UN) GHEH (TP) \HEH (ALB) L
lif (CREA) (HI=EE(TG)
1.4.3  JEGS REOE 5 H LUk 240 A

SR MM 45 T I J STUAE Ak B 3 4, BBl 0 BIE
JFE B, RS PR S L 10% AR IR ThAR B SE , 41
LG Y, B EEWORE WK, A s 1 ) 7 JEBE S
pwm, HE Jeta SEEE T Rudr, ESE /% = Midr i/
YA E x 100%
1.5 Sit=ZEoHm

KM SPSS 20.0 483t Ak #4743 A, 45 2R DA
(x+s)FmR,P<0.05 WEFEAGITFEX,P<
0.01 KEFHEAREN, Git¥IrER s, Jr
ZEOr N AESE R

2 &R

2.1 —RRIEM 2R

FEASZI ) AR v sl P IR B 5 7 T S R b
Yy WFIRCTEAR TR B IR TR R WA R R K
Ao ST KBRS A IE
2.2 KET

PPARa 5% JE K /N BLAI CSTBL/6] /N R AE 45 24
28d Ji,Tg 415 WT 41 b4 R E AR LR 25 55 00 i 3%
PE(P>0.05), {H)E Tg HEMEm R EAERZE 3
i 5 4 FAIAREE RS TR, T WT HEPE 7 i AR
TEAS 3 A IR TS5 4 RSGE (| 1) . %
ZEIRBRIR T MM /N OGS UL T R 75 1 S AgUsk
2.3 MmENIERTH

S ARl CSTBL/6) /N BURT PPARa % 5L 1A
ANERE SRR IS AR ST IR v I B LR, A
R AR R LR 2,

M2 n LA, O 4 25 HNLEF (CREA) 3
MERETX R (P <0.01), @Tg MEPERE AL &
WU = T WT HEPE = R R4 (P <0.05) , Xt
TRIVEAR A S B M (AST) , O Tg Mtk & AR
FHEZH AST 3 5 TR (P <0.01,P <0.05) ;
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QTg MM E KK B AST {8 55 & T WT Mtk
IR (P <0.01,P <0.05), Tg HEPE RS WEHR
Yitetr CREA JFIES 598 b5 AST # WT M T+ =
T2 R Tg MEVE/N BB ESI05 A543 30 ™
2.4 PESRRE

O ERE ARG X IRAL L, 2 R R E
Ve, QNFIE R Tg Fl WT 55 ARH R4 5%
B TR (P <0.01,P <0.05) (K 2A) ., @B
B Te = ARG 35 83 = X IRGL (P <0. 01,
P<0.05); WT &3 4l b & o T X HR4L (P <
0.05) (Kl 2B) , WT K54S Ik REOHEA B %
PERETIN, $E% WT /N B ER 1 0 Tg /N BR™
i,

K2 HTAINTHEA MERIE R

O TgHDG B3 WTHDG
1 TgLDG [ WTLDG
B Tg SCG WT SCG

ML

=
1

h
1

L=
i

]
h
1

R /%

Rate of mouse weight change

I

i ] ()
Time (week)
T HDG: S AL, LDG AR AL, SCG . # B 4L,
Bl 45 T T ER S MR BUA AR R
Note. HDG: High dose group,LDG: Low dose group,SCG

Solvent control group.

3A 414

[ [
h =
L 1

Fig.1 The change rate of mouse body weight
after the clofibrate administration

Tab.2 Changes of serum biochemistry in the mice after clofibrate administration

W7 20 5 CREA/ pmol/L AST/U/L TG/mmol/L
Animal types Groups ) Q ) Q ) Q
HDG 15.92 +0.73 " % 16.51 £2.59** 243.7 +28.4 "  228.8+30.4 1.11+0.11"% 0.92+0.17*
Tg LDG 16.07 £0.54™*%  15.05 £0.92 ™ 202.7 +24.0** 204.8£16.9  1.40 +0.11* 0.88 £0.14 ™ *
SCG 10.57 2. 87 10.20 +0.73 145.7 £15.6 187.3£14.6  1.83 +0.33 1.35+0.17
HDG 14.02 0. 83 15.06 +1.04 ™ 147.3 £6.5 180.0+26.0  1.26 +0.08 1.02 +0. 15
WT LDG 14.85 £0. 81 ** 14.41 +0.53 ™ 142.0 £3.6 173.0+18.9  1.47 +0.12 1.21 +0.20
SCG 10.16 £1.33 10. 55 +0. 25 132.7 +28.5 155.3+16.1 1.67 +0.05 1.52 +0.32
L HDG: S, LDG A2, SCG IR XTI . * P <0. 05, ** P <0. 01, A ] 5 50 AH [R50, AS Tl 50 AR He 4, # P < 0. 05, % P <0. 01,

ARIRIA A AR RIE 3, AN TR D R e

Note. HDG: High dose group; LDG: Low dose group; SCG: Solvent control group; * P <0.05, " P <0.01, administration group vs. control group of

the same genotype and same sex; *P <0.05, #P <0.01, Tg vs. WT of the same dose and the same sex.
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Note. HDG: High dose group; LDG: Low dose group; SCG: Solvent control group. A: Liver coefficient, B: Kidney coefficient.

"P<

0.05, ™ P <0.01, administration group vs. control group of the same genotype and the same sex.

Fig.2 Changes of liver coefficient and kidney coefficient after clofibrate administration

2.5 fRIBARFETL

Tg 7 2 50% & A 40 5 i R 58, A
T, 100% %42 B /NER I R i 25 AR P, T M
FIEEA . 50% KA AR, 50% & A B /NS Tz
SRR AR T BNV b R A AR [ 4R, WT R R
HYU1:50% KA /NER T A s AR A

W78 . WT R 4H . 50% & Az 7Nk T 400 i 3R 96
RAMMIRE ,50% K A= B /INER - K 4t H 25 o 28 1k
/N LR AR AR AR T . T WT X BB 21 4% 52 4 JiE
AR DL g B A A

IR 22 25 R n] DL DL T ER X Tg 71
BRI B U o SR 7 P2 B L WT /N RO ™ 8



P E SRS AR 2015 4E 6 HE5 23 5553 ] Acta Lab Anim Sci Sin, June 2015, Vol. 23 No. 3 319

S8 CSTBL/GINEL
CS57BL/6] mice

PPAR o 5E A /)8 B,

§ PPARa transgenic mice

r—rn | R VRO

High dose Low dose Solvent control

3 ATEINTESE AR AL (HE Y 473 R =100 wm)

Fig.3 Histological changes of the liver after clofibrate administration. HE staining. Bar =100 pum
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Fig.4 Histological changes of the kidney after clofibrate administration. HE staining. Bar =100 pwm

3 i st MR REIRAT H i =859 5, DA T3 B
- FRARH 7, M IR AR 0 4L
ILRACPIRS RSB SZ I (peroxisome prolif- e e 0 SRR AR 4 T RERIIRBTTE R

IO

erator-activated receptors, PPARs) J&#% 52 & % v TESF 250 % 3 T R e A 0 o B o j(i
MBI 521K, PPARs S ECIAZE GRS, S AL ET (B 25 ) PR g 2 4o P i) S 3 2 1 JF R 1) B S0

X SR CRXR) IS I RO 0K e ) it ) bRy SR Tesaltaa
5%%@F@¥L0f‘(nm, LR Y B I P ) TI/\HH}ﬁﬂ:‘n4/\HIﬁﬁllm%IﬁEL\}: A 1F T % Te-

B PPARs B =4 AT, A4 o, B, Yo lit FOBFSE . PR T I IR
saslitazar BJAF5T, RBTSE A & % 25
PPARG ISR SCCHN R 850 o gt BB



320 v [ SEES B 2015 4E 6 45 23 #4553 M Acta Lab Anim Sci Sin, June 2015, Vol. 23. No. 3

FERA S A SRR Y B s, wT Sy U
Yt 2 S NZEAHRI BRSO e 2 22 4
W, SE G sh WY e, oA U R L 2
B RE AMEETTER BHRVE B NSRS  H
Rl , PPARo % 56/ N BRUZE 16 P A FH 0 L 4 BF
g2 R A ML BB g A AR Sl A
PPARa % K /NI PPARa 380 700 0 DL T R /Y
BEPE, 0V EE BB S ARURR ) e IR LR

CREA 2P & T Re 1) 2 b dshr, i = 2
TR 4 2t BNk 2 45 B IR
MIREST TR, BZE G, Te HiPE/NR CREA {6 12
FET WT HErE/NEL, #2878 PPAR« 55 38 RUIE I /N B
XFIZ 24 ) 7 A 0 U 400 0 T s, 5 ] 30 AR R 2
A& ) PPAR-o/y S EE LI Tesaslitazar 7E I R
RIS h T A RIVER —2, AST 2 3FH DI aE
FEE TR, FEAETE TIF IR I, 2SI
S P SR B PR | LT R S O v B
UL RG I05 JF JFF g S5 T i 1 /DN B
AST B E =T WT B/, #2785 PPARo % 3 R
PR/ IN BT I2 24 40 7 A T I R 4 B sk, M 2
T LUE Y, Te HEPE/INRZS 2540 AST 5% BE 41 Hu g
AT AR LR E 22 5 TR RO /N
A= P FE A S SR KT 1 22 Ak, T RE R MR R
PRI AL EE R BeAh ARSI 2 SR A &
P Tg A2 H I =8 (TG) 5 Tg XA A W3
TR (P <0.01,P <0.05) 1 WT LI %A B#HF
K, B PPAR« % 3L R/ RZE T4 PPARa S8l 71
F YR R — A U SRR
AR P2 HIT T O 2R AR g s R — 3

I 45 7 e bR 24 ) B 1 R ) BB AR A 2
—, IR B A B Y R 2 L 00 e B L o R
K A G FRAR AR I g A E R T B T
ARSI A AT E R B I R BO A W T
B, O HE R BOTEA BN, SRR R —
5, AR AR A b R 2% R BRI B A I £
$2/R8 ,PPARa %36 /N5 C57BL/6J B A= /N FRUAH
Lb, FEPE PPARc 8N 71 B 1 7 T A2 — 18 1Y L
VEAOESIEY/ RV

B % X

[ 1] Van Raalte DH, Li M, Pritchard PH, et al. Peroxisome prolifer-

ator-activated receptor ( PPAR)-alpha: a pharmacological target
Pharm Res, 2004, 21 (9): 1531

with a promising future [J].

- 1538.
(2] JRBImE, BRER, miil, 55 PPARa B B X/ U A B 4=

[3]

[4]

[7]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

LA maRTSE (1], R RIS, 2013, 23 (05) :5 -
11,0, 2.

Bensinger SJ, Tontonoz P. Integration of metabolism and inflam-
mation by lipid-activated nuclear receptors [ J]. Nature, 2008,
454(7203) . 470 -477.

Kersten S, Desvergne B, Wahli W. Roles of PPARs in health
and disease [ J]. Nature, 2000, 405 (6785) : 421 —424.

Goto T, Takahashi N, Kato S, et al. Phytol directly activates
peroxisome proliferator-activated receptor alpha ( PPARalpha )
and regulates gene expression involved in lipid metabolism in
PPARalpha-expressing HepG2 hepatocytes [ J]. Biochem Bio-
phys Res Commun, 2005, 337 (2); 440 —445.

Qiu L, Ye H, Chen L, et al. Red clover extract ameliorates dys-
lipidemia in streptozotocin-induced diabetic C57BL/6 mice by
activating hepatic PPARalpha [ J]. Phytother Res, 2012, 26
(6): 860 —864.

Zeng T, Zhang CL, Song FY, et al. Garlic oil alleviated ethanol-
induced fat accumulation via modulation of SREBP-1, PPAR-al-
pha, and CYP2EL [J]. Food Chem Toxicol, 2012, 50 (3 -4) ;
485 —491.

Everett L, Galli A and Crabb D. The role of hepatic peroxisome
proliferator-activated receptors ( PPARs) in health and disease
[J]. Liver, 2000, 20 (3):191 -199.

Boverhof DR, Zacharewski TR. Toxicogenomics in risk assess-
ment : applications and needs [ J]. Toxicol Sci, 2006, 89 (2):
352 -360.

Vijg J, van Steeg H. Transgenic assays for mutations and cancer:
current status and future perspectives [ J]. Mutat Res, 1998,
400 (1-2): 337 -354.

KR, BT K. FEIER SRR A N [T]. T
HEFSE, 2012, 41 (05) : 868 —873.

Hopkins TA, Sugden MC, Holness MJ, et al. Control of cardiac
pyruvate dehydrogenase activity in peroxisome proliferator-activa-
ted receptor-alpha transgenic mice [ J]. Am J Physiol Heart Circ
Physiol, 2003, 285 (1) . H270 -276.

Yang Q, Nagano T, Shah Y, et al. The PPAR alpha-humanized
mouse: a model to investigate species differences in liver toxicity
mediated by PPAR alpha [ J]. Toxicol Sci, 2008, 101 (1):
132 -139.

Damsgaard T, Clausen N, West-Nielsen E, et al. Early diagno-
sis of acute myocardial infarction by means of aspartate amin-
otransferase, creatine kinase and creatine kinase isoenzyme MB
[J]. Dan Med Bull, 1979, 26 (6) : 298 —302.

ZE22 07, RN, IR, I/ B IR R T S Y
BEPEDESE [J]. SEshPrRl: 5, 2004, (04): 12 -15.
RS R, R, %5 PPAR« B 3L IR/ RUTE 25 0T 1
BEAEGE (1], P AR PR, 2013, 23 (01) : 18 -22.
WAR. YR PSR RSO [T].
FrzhZeak, 2003, 12 (11) ; 960 —963.

[WFEEHEA] 2015-01-06



2015 46 H o [ 5256 B P 4 June 2015
$23 4% 3 ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 23 No. 3
‘/\%\%\%\%\’?7
52@;@ R |

)

HIVAISHE SRR BT 7 D9
B WS HHR, TR
(1. POMEESERE DU 64600052, F [ S22 RL 22 il sebin 2 22 e 25 IR ST T b 5e 100193)

[fBE]  HEBAE (depression ) /& —Fi ™ 5 o A B O il BE AY 2 BRVE R 2R 0 DA A, H i R R B
B AN S8 2 TE R (R B 2 0 1 A S Al 5 28I, AT i FE B, 155 1o e Jm K 36 UV AE 2 0 36 38
K, WA XHMARIE R ST TR A SVERAE Zh A8 T PPN T 10k 12 38 FH MBI A 25 9s B A 55 AR 4T AR
iR o SRR B RAS B B LA B A 5 ik 1) T S P R M P 5 ) S S I AT A R AN (L
ARLEIR LA T R INARRE SRR | KRR S8 8 53 F oK RPN 8 AR, o J5 S B BT AR 245 4 (1 F 4 2
BCkE%

[REIR]  IARGE ; ShRIY 4702 s AR AR AR
[FESDES] 95 -33 [ xHktRIRFG] A [ XZEHS] 10054847(2015) 03-0321-06

Doi:10. 3969/j. issn. 1005 —4847. 2015. 03. 019

Research progress on animal models of depression and
their evaluation methods

XUE Tao', WU Li-sha', LIU Xin-min®>, WANG Qiong'*

(1. Luzhou Medical College, Luzhou 646000, China; 2. Institute of Medicinal Plant Development,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100193 )

[ Abstract]

wide. But the etiology and pathological mechanism is still not fully uncovered. With the development of social economy and

Depression, a seriously harmful disease to peoples’ physical and mental health, is prevailing world-

the pace of life speeding up, increasing pressure and vulnerable emotion cause depression incidence increased rapidly. For
the further research on depression, study of depression mechanism and antidepressant drugs highly depends on effective ani-
mal models. The degree of similarity of animal models to human disease status and the accuracy and reliability of evaluation

methods of animal models directly influence the value of the resuts of experiments. In this article we introduce the common-

ly used animal models of depression, the evaluation indicators at organism, organ, and molecular levels, and to provide

theoretical references for the further studies on depression.
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Environmental enrichment for laboratory animals
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[ Abstract] Environmental enrichment has become a hot topic in laboratory animal science, which is intended to im-
prove the well — being of laboratory animals. This paper reviews the research in this area, focusing especially on the princi-
ple and procedure of planning enrichment strategies. The consideration of housing laboratory animals should not only focus

solely on animal well — being, manpower and economics, but also on the precision and accuracy of the experimental results.

It also introduces the type of environmental enrichment and practice in widespread use currently.
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