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Effects of obesity on the expression of hepcidin, lipocalin-2 and
ferroportin-1 related with iron metabolism of mice’ s liver

ZHANG Wan-shan'? | LI Man'? ,GAO Qian'” , WANG Chen'?, WEI Shou-gang'
(1. Department of Maternal, Child and Adolescent Health, School of Public Health,
Capital Medical University, Beijing 100069, China;
2. Beijing Key Laboratory of Environmental Toxicology, Capital Medical University, Beijing 100069, China)

[ Abstract] Objective We established the animal models of obesity induced by high-fat diet, in order to study the

mRNA and protein expression of regulation molecules related with iron metabolism about hepcidin, lipocalin2 (LCN2) ,
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ferroportin-1 (FPN1) in obese mice’ s liver and the molecular regulation mechanism. Methods  C57BL/6] (4 ~ 6
weeks) mice were randomly divided into control group and obesity model group, each group of ten. The obesity group were
fed with a high-fat diet and the control group were given the normal diet for lasting 15 weeks. After we successfully
established the obesity animal model, the expression level of hepcidin, LCN2 and FPN1 mRNA in the liver were measured
by Real-time fluorescent quantitative PCR method and the protein expression level of LCN2 and FPN1 were measured by
Western-Blot. Results  Compared with the control group, the expression level of hepcidin mRNA in the liver was
increased in obesity group (P < 0.05), however, the expression level of LCN2, FPN1 was no significant difference (P >
0.05). Conclusion

on the expression of LCN2, FPN1. So, we can’t think that obesity can affect the expression of LCN2 and FPN1, lead to

Obesity can increase the expression of hepcidin mRNA, however, there was no significantly effect

the ability of cells uptake and release iron abnormal, then appear iron metabolism disorders. As a result, leading to iron
deficiency. Maybe obesity can affect other regulatory molecules related with iron metabolism through up-regulation the
expression of Hepcidin or the more complex regulatory mechanisms. We still need further experimental research and
exploration. This research also provides the basis of theoretical and experimental for the further study the effects of obesity

on the expression of regulation molecules related with iron metabolism in obesity mice’ s liver and the mechanism of iron

deficiency.
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Fig.1 Body weight in different weeks of different groups

BFEA RNA 1% 3505 WHEE I 647 fiL Uk, DAAG DU
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M 1 2 3 4 5 6
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2 JHFMEREAS RNA B Lk
Note: 1, 2, 3: control group; 4, 5, 6 ; model group.

Fig.2 The gel electrophoresis figure of the liver RNA

N H] ABI 7500 #1%¢ 5 5E & PCR X, 43 %5 N
SRS A B BN 5 WA TP 1 | [F A 7E 60°C
~95°C HEA TR th Ze o3 A, AXES A Bz il % g
S PR o 26 R H 0 S DR B o il 2, 45 B
HIZR A HHOC R E(R) Y9355 0. 99, U B M AHE B
R, HY BRI 900% LI b, 175 ik ih 2% 52 2 g
R B PR o e S e 1 RS SE I 9O E 5 PCR
JREAR I 45 51 7 IR 2 - Aot e B E AR,
BRI B B B E AR, &gt
Mrol A1, 5 xF BT L #, BE B ASE78 21 /)N B hepeidin
mRNA AN IR KT B T m, 2R A ST
B (P < 0.05),1f LCN2 1 FPN1 mRNA A4 4H %}
RIMKFERAEAG 2= E (P > 0.05) (A
3)
2.3 Western Blot ¥ EE &R0

/NERFREREAS HE 4T H B9 8 1Y Western Blot £
WA R 1 25 S WL 4 R o b ik ik 4T

2§ 4 model group
ot 4 control group

and Hepeidin

LCN2. FPNIHIHepcidin mRNAHI R 26 it

The mRNA relative expression of LCN2, FPNI

LCN2 FPN1

Hepeidin

W SRR P <0. 05, P SXFIELL LA P >0.05,
B3 WeH/NRAFAE LCN2 FPN1 A1
hepcidin mRNA FHX}F 5 5

s

Note: ™ compared with control group P <0.05,
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Fig.3 The mRNA relative expression of LCN2,

FPN1 and hepcidin in liver of two group mice
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Fig.4 The film scanning strip of western blot
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Fig.5 The protein relative expression of

LCN2 and FPNI in liver of the two groups mice
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3K, 3 RS FEE e B kR AR R O 5 35 A% 1ML €
( hereditary haemochromatosis, HH) (HFE  B2-M ¢
/N BUAE L ( Fleming 2001, Ahmad 2002 ) ; 4% ifii
hepeidin $%5EPR/N U I , o 1o . ot 2 R Rk
hepeidin, 3 1A E B = IS A0, HLT
() — IR TS TR S A B 25 AL+ — 35 1% DMTI
FFPNL (938 2, #E 107  BO MO T2 PR T
VIUEBHAE Bt ] DL 2 PR E hepeidin /) 3835 | i
T3 LA Bk AR 3 2 RE 35 L, 3 LBk ke = 1 R A=
IR R A AH S 42 237 LCN F FPNT F 3k K
SRS R 2 50 B A 1] O W v 2 S R WD 4
JRLEE I R ER 0 B8 ) 0T TE B AR AL, oA A RS
A HEJHE AT LA i B U 2 4R35 98 42 70 1~ LON2 F1I
FPN1 [1Y3R35 , 2 T 5 250 4 L 55 B R il ik 1) e T
A R, AR AL B 0 75 SRS BE W e 2K, 1 B
BRACH T RE AL, S BUIR REVE B = (Y & 4=, Al
fesE i I HFIE hepeidin 23k B 2 m5 0] 422 52 Wi L
A RARIBIAR OC 45 53 1 B A7 AR B Ry 5 2 10 98 42
B AT TG FATT i — 20 A SE B A o SRR, Xl
SR 20 WIS RE i o R B AR AH 5G4 03 1 3R



i He R AR AR

2015 4F7 HE525 85 7 Chin J Comp Med, July 2015, Vol. 25. No. 7

KKy
%Etﬂ o

SN K5k B = B PLH S AL T B AN S

S0k

(1]

(2]

[3]

[6]

[8]

7L, SRWGET, EWGHR. 1985 — 2010 4 A 5 LR
WATHEH[)]. PRI AE, 2012, 46(9) : 776 - 780.
Wenzel B J, Stulis H B, Mayer J. Hypoferraemia in obese
adolescents[ J]. The Lancet, 1962, 280(7251) ; 327 —328.
SELTZER C C, MAYER J. Serum Iron and Iron-Binding
Capacity in Adolescents II. Comparison of Obese and Nonobese
Subjects[ J]. The American Journal of Clinical Nutrition, 1963,
13(6): 354 -361.

Nead K G, Halterman J S, Kaczorowski J M, et al. Overweight
children and adolescents: a risk group for iron deficiency[ J].
Pediatrics, 2004, 114(1): 104 —108.

Manios Y, Moschonis G, Chrousos G P, et al. The double
burden of obesity and iron deficiency on children and adolescents
in Greece; the Healthy Growth Study[J]. Journal of Human
Nutrition & Dietetics, 2013, 26(5) ;470 - 478.

Cepeda-Lopez A C, Osendarp S J M, Melse-Boonstra A, et al.
Sharply higher rates of iron deficiency in obese Mexican women
and children are predicted by obesity-related inflammation rather
than by differences in dietary iron intake [ J]. The American
journal of clinical nutrition, 2011, 93(5) : 975 —983.

Saloojee H, Pettifor ] M. Iron deficiency and impaired child
development; the relation may be causal, but it may not be a
priority for intervention [ J ]. BMJ: British Medical Journal,
2001, 323(7326) : 1377.

Farr S A, Yamada K A, Butterfield D A, et al. Obesity and
hypertriglyceridemia  produce impairment [ J ].
Endocrinology, 2008, 149(5) ; 2628 —2636.

fYans, Bk, g, % ZAUS S 8M R hepeidin

cognitive

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[J]. A=FRl2EgER | 2005, 36(3) : 233 —236.

i, BB, WEL, . BREEZIZE M Ferroportin 1 IYHT
FEHERE[T]. AEHRLABERE, 2005, 35(4) : 349 -351.

Wu G, Li H, Zhou M, et al. Mechanism and clinical evidence of
lipocalin-2 and adipocyte fatty acid-binding protein linking
obesity and atherosclerosis[ J]. Diabetes/metabolism Research &
Reviews, 2013, 30(6) :447 - 456.

Ffi, 2R, ST, AR IRREX /N R 3 DMTI A
FPN1 ZIE MM [T]. hE R, 2014, 24(9) :18
-22.

BERAE, AR, B RN R BT A T SRR [T ]
[RIWE R 22440 B2, 2010, 31(1) :32 34,
Rochette L, Gudjoncik A, Guenancia C, et al. The iron-
regulatory hormone hepcidin; A possible therapeutic target[ J].
Pharmacology & Therapeutics, 2014 ;35 —52.

Pigeon C, Ilyin G, Courselaud B, et al. A new mouse liver-
specific gene, encoding a protein homologous to human
antimicrobial peptide hepcidin, is overexpressed during iron
overload[ J]. Journal of biological chemistry, 2001, 276 (11)
7811 -7819.

FAE, TS, BoAk, & BEBEEEEN 1, BEER
TLI]. AWPEER, 2006, 22(1): 12 - 18.

Wang Y, Lam K S L, Kraegen E W, et al. Lipocalin-2 is an
inflammatory marker closely associated with obesity, insulin
Clinical

and hyperglycemia in humans [ J ].

chemistry, 2007, 53(1); 34 -41.

resistance ,

GN, M B, I D, et al. Lack of hepcidin gene expression and
severe tissue iron overload in upstream stimulatory factor 2 (
USF2 ) knockout mice [ J ].
Academy of Sciences, 2001, 98(15) .8780 —8785.

Proceedings of the National

(&8 H #1)2015-07-02



2015 4F7 H o ] e [ 2 A s July, 2015

¥258 HTH CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 25 No. 7

\%\%v%
=3 £|:

K%\%\%v

< BRI iU 1 79 B0 X - B9
= ORZ2E OB L,FWmW LA
(1. P E P ERERE TR, JbaT 10005352, dbat R EZG R, dba 100029)

[fBE] BH  WEBEIRFIZF (sleep deprivation,SD) X K 5O L35 BUR B T AU 200, 9025 8 iR BE 22 G 97
UM AT SR B R SE Ak . ik 16 HOREUBEHLIS 20 A28 FXT R 2H ( control check , CC) FI A Al 1 35
21 (SD), M= CC 20 K SD 41K KL SD A .SD J5 2 d.5 d.7 d /A8 K.t A I, I HRER EBCML 0 iy 75 48 2B 28 (MIT) L N 2
F-1(ET-1) SAEAHEHE T AR 6 (IL-6) JEIRIEH T (TNF-a) 55, £5R 5 SD Hi Lk, SD 4 K K & B i
W, CC R BUAE W W34 ,SD J5 5 d & 7 d,SD HRRIKE S CC H LB (P < 0.05) ;55 CC A IbEL,
SD AR SD J& 5 d TNF-a Jhi, 2257 HA G2 (P < 0.05) 5 Bl SD i [] (9 4 10 AR A R, QTe IEJHJ%
WA  MT B HT AL, ET-1 TL-6 \ TNF-o SBHT 5,7 d AR S E R WA G E (P < 0.05), &
RS MR ] R, ORI IR, QTe AT A BB ACTFEIL, Wﬁ%?ﬂ%ﬁl?ﬂﬁ ,iEﬂﬂAL\ml%ﬁﬁ
W T, SR — 2 B 5E 2 b 200 A A B BE SRR S 50 S R

[HEIR]  BEARREIZE ; O 5 0% B s RAE

[FESHKS] R332 [ SCEAFRIRED] A [XXZEHS]1671-7856(2015) 07-0007-04

doi: 10.3969. j. issn. 1671. 7856. 2015. 007. 002

Effect of insomnia on rat cardiovascular disease factors

YUAN Rong' *, WANG Jie' ,GUO Li-li' ,LIN Fei'
(1. Guang’ anmen Hospital, China Academy of Chinese Medical sciences, Beijing 100053, China;
2. Beijing University of Chinese Medicine, Beijing 100029, Chiina)

[ Abstract]  Objective  Investigate the effect of insomnia on cardiovascular disease factors and offer the
experimental evidence for treating cardiovascular disease with traditional Chinese medicine tranquillization methods.
Methods  Sixteen Wistar rats were randomly divided into two groups named sleep deprivation (SD) group and normal
control check(CC) group. Body weight and electrocardiogram were recorded and serum concentrations of melatonin ( MT) ,
endothelin-1 (ET-1), IL-6 and TNF-« were tested before SD and 2 days, 5 days, 7 days after SD. Results Body weight
decreased in SD group while increased in CC group. Compared with CC group, body weight of SD rats decreased
significantly in 5 days and 7 days after SD(P < 0.05). Compared with CC group, TNF-a increased significantly in 5 days
(P < 0.05). With the time, heart rate accelerate and QTc were prolonged, MT decreased while ET-1, TL6, TNF-«
increased significantly in 7 days after SD (P < 0.05). Conclusion Long term insomnia would decrease body weight and
MT, while increase heart rate, QTc, ET-1 and inflammatory factors, which increase cardiovascular disease factors. It
provided the experimental evidence for the study on traditional Chinese medicine tranquillization methods in the treatment of
cardiovascular disease.

[ Key words] Sleep deprivation ; Coronary heart disease;Heart rate; Endothelium ; Inflammation
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FIAE 6(1L-6) JHIRIRILIN T ( TNF-o) FOHREE
1.5 SitFE
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8+ FRUEZE (x £5) TR, I IA] FLAS R ST REAR ¢
g, P < 0.05 HESAZRITFEX,

2 R

2.1 KRERMNFRE—MREUR

CC AARBIER AEMIRE R, W3 A, SD
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F1AEIRRIZ (SD) XA H 10
Tab.1 The effect of sleep deprivation on the weight
4151 SD i sp2d SD5d SD7d
Groups Before SD 2days after SD Sdays after SD 7 days after SD
CC 8 291.03 +4. 26 294.00 = 15. 64 313.88 £22.34 331.63 £23.83
SD 8 292. 14 +4. 38 208.75+8.62" 281.25 +15.55™" 271.88 +14.75™

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

F2  MEARRIZE(SD) XLOAFT QTe M3
Tab.2 The effect of sleep deprivation on HR and QTec
L33 (HR) QTc
il N SD fif sb2d SD5d SD7d SD Hif sb2d SD5d SD7d
Groups B fﬁ‘ sD 2days Sdays after 7 days after Before 2days after Sdays after 7 days after
T after SD SD SD SD SD SD SD
cc 3 458.53 +  466.50 = 477.38 = 386.63 + 0.48 + 0.49 + 0.49 + 0.50 +
50. 56 72. 14 48. 61 67.75 0.05 0.02 0.03 0.03
sD 3 440.00 =+  460. 50 496.75 + 532.00 0.49 + 0.51 = 0.53 + 0.65 +
38. 64 72. 80 77. 15 51.75* 0. 04 0. 06 0. 08 0.03"
SRR, * P < 0.05, P < 0.01,
Note ; Compared with control group, *P < 0.05,™ P < 0.01.
3 BEARRISE (SD) X A B2 AR 2 ) R
Tab.3 The effect of sleep deprivation on endothlin and melatonin
N2 % endothlin AR ZE melatonin
51 N SD Hif sb2d SD5d SD7d SD Hif sb2d SD5d SD7d
Groups Before 2days after  S5days after 7 days after Before 2days after  Sdays after 7 days after
SD SD SD SD SD SD SD SD
ce 8 40.67 = 38.64 + 40.90 + 37.90 0.53 = 0.52 0.55 0.60 =
7.02 2.35 6.87 4.27 0. 06 0.16 0.16 0.10
sD 3 42.59 = 44.57 = 47.01 = 49.78 0.57 + 0.53 + 0.49 = 0.42 +
11.37 10. 03 6.13 6.66™ 0.09 0.22 0.15 0.10"
SRR, * P < 0.05, P < 0.01,
Note ; Compared with control group, *P < 0.05,™ P < 0.01.
R4 BEOCRHIZE(SD) X IL-6 Fl TNF-o FRISE 1
Tab.4 The effect of sleep deprivation on IL-6 and TNF-a
11-6 TNF-a
il N SD Hij sb2d SD5d SD7d SD Hif sb2d SD5d SD7d
Groups Before 2days after Sdays after 7 days after Before 2days after Sdays after 7 days after
SD SD SD SD SD SD SD SD
cc g 61.45 = 61.40 61.48 = 61.43 91.26 % 90.78 + 91.37 90.30 =
30. 24 25. 64 34.53 20.73 15.36 16. 25 8. 64 21.39
sD 61.47 £ 65.43 £ 70.36 79.25 + 92.07 £ 112.10 = 135.03 = 145.07
- 29.34 31.25 35.95 39.07 " 27.90 26.25 24.25* 25.54*

T AR, P < 0.05, 7P < 0.01,
Note ; Compared with control group, * P < 0.05, P < 0.01.

ARSI AT X O LA AH D R0 R P E DA
J 116 TNF-o 25 55 PR 1 FILEL A (47 76 FH A Aol 2
FAATHISY , SRR AR 25 5 550 1 A8 A 56 1 3K
WP TRk A | 45 R R BEIR 025 7 d B LA R
A5 Pl AR AL, 16 B 2 B T S 800 1 459 0% [N F
AR AR ATHE IO 058 KU, A 22 4t o 2 36 7 0 1L A8 95

S PLIERII TR
PREL U AR O LA B2 S FE B DR 7, O Ry
o JIUBIe L A 2R 0 i o PR 3R R IR % 2

o

Wi AT A R AL A AL T RIS, B M

INREZETL, 15 A B S B 28 2% A m] RE 2 IRl 26,

=2

XU R 2 Al 2 YA 7 A S, 0 R R A [
I QT [HYIAE A< 78 5 i Ko R Im L e e 2, 5 51
EREIR HSEY . ARSI R SRR 7 d
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[HE] BHM  FRIEERL S ERHOE R (PLAU ) | PRI 78 21 %5 B 710 52 4 ( PLAUR) A S8 R S %
B R F 3 (STAT3) 25 5 SRR L A& A i 23R RS0 B Wi 45 R R S 338 PLAU \PLAUR 1 STAT3
PP SE R A SR /N B ST T AT M TR AR S R SRR /N L ik B PLAU PLAUR 1 STAT3 FE[R 53
BHRAGMEMA S BT (BKS) T, #7326 3R 3004, 38 2 Sl e S 90k ST 7 2 R A 4R R s 5 365K PLAU
PLAUR F1 STAT3 = FhJEH % 3L CSTBL/6J /MR, FIFH PCR 3545 75 3L FR/INER A SE PRI Y, Western blot Al 3 F
FIRIKF-  HE YL o WEK E R R ) 55 PLAU PLAUR | STAT3 = Fh 3L PR 7E 26 5 18 6 5L R/ BLURZ Bk 4 41
A IR L BR/INERL S RIS B A /N UM EL R BORAS 22, RE WD 54 7 I AOFE 36 IR/ R B R AR | 3 e ok 88
b 2R, B> KR A BENENE T, AR X AT 0L Munro FG/NHeM | BLRZ 5 IS
g T TREEACH B R R R PLAU  PLAUR 1 STAT3 FE[R (5 £L /N U B B L /N R 47
PR R B AR, AT LAVE R 29 R 25 B R B e /s s A

[KR]  RIBI R 5L T RGBT 35 PRI AL LT R RS 771 s 5 3 /IR
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Establishment of the psoriasis transgenic mouse
model and analysis of the phenotype

GAO Xiang, LIU Ning, GE Wen-ping, PAN Shuo,ZHANG Hai-tao,ZHANG Lian-feng, DONG Wei
(Key Laboratory of Human Disease Comparative Medicine, Ministry of Health; Institute of Laboratory Animal Science,
Chinese Academy of Medical Sciences and Comparative Medical Center, Peking Union Medical College, Beijing 100021, China)

[ Abstract] Objective To develop a model that could copy the pathological development of psoriasis, the triple-
transgenic mice that harboring Plasminogen activator, urokinase (PLAU) ,PLAU receptor (PLAUR) and signal transducer
and activator of transcription 3 ( STAT3) were generated. They are the important genes involved in the pathological
development of psoriasis. Methods The transgenic plasmid was constructed by insertion of the PLAU, PLAUR and STAT3
into the downstream bovine keratin 5 promoter respectively. The transgenic mouse was produced by microinjection and the
genotyping was detected by PCR. The expression level of the transgenic gene was determined by Western blotting. The
pathological changes were observed by HE staining. Results One mouse line was selected with over expression of the
PIAU, PLAUR and STAT3 in the tissue of skin. The transgenic mice showed decreased dermal layer, a hyperkeratinized
cuticular layer and increased stratum spinosum. The number of hair follicle was reduced and developed abnormally in the

transgenic mice. The Munro abscess in the dermal layer and the increased inflammatory cell infilirates in dermal layer were

(BB ] RPN TR SRR A AF R 57836 (2014BAIO2BO1 )
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also observed in the transgenic mice. Conclusions

A transgenic mouse line was produced and passage stably, which

expressed the PLAU, PLAUR and STAT3 in the tissue of skin and developed the psoriasis progressively. All of our results

suggested that the transgenic mice were a useful animal model for psoriasis.

[ Key words ]

Transgenic mice

ERIE IR (4 B2 | psoriasis ) & — FF DL 26 J 1
A I B N R S SN A R IE B L B TR
FENF R IR RN 2% ~5% , B K%
BARAN 0. 5% ,MEMRIG, 56 %k . B AT RN A
B, 5 I g e Rk e B A8 R DB RS A Rk R
JE AN E R 2 S5 5. A T T A PR
i, —J5 T2 EL RS VR SERE SN, 46 T 4, ok
REAANEIR A , S0 P FE A TL-18 \ TNF-ac [ IL-6 | IL-
23 SRR INAE R Sy —Jy I, R R R
i 48— 55 3 Bz 1 A= A G 0 I 2T 4 25 1V I D
W T (PA) SRR (AREG) ik M
JE R N A B — 2R 850, TEsh )b b WL, AR A
Joa SRS 1 A 2R T AL 22 R 5 5, SR R B
Wi R SR AR A 7 2l 8, v] DAAE — R B AU
R A R A ABERAE ST (A Tk
S ERB IR 2 VAN T B — b A R B B A A
RXAEYERIEN R Z 51 20 K 3h ¥ 581 1
WA .

H LT 5 S N F 3 (signal transducer
and activator of transcription 3, STAT3) j& STAT ¥4 5%
IRl F SR % 1 — 5%, JAK/STAT {55 38 [ 2 K34 43 4
MR T A4S 112 107 IL12 IL10 1121 25 % 4% W)
“FAE A% 038 4 STAT3 %5 CD4* T 411l .CD8 *
T 41/l Th17 \Treg ZHAGAN B 40 55 22 Fiibk I 40 A 1
SIS R, S RAE G R B STAT3 & 5 R ik
i ByE G AT RS B R AR K HRPUR IR
TR A5 | BE IR HE R S A 1 A B STAT3 Al 5] %
AV B B0 72, A A STAT3 ik il AN 4
JEFREAR) MM, STAT3 2 5 3% iz i J8F 346 1 0
B PERAE R MR B IRIT I A —,

T2 35 ¢ Tt A, I 27 24k 2 1V T 0 1
5 PSR A A AR — A 2 B 0 2 5 A
VTN A B BT K S AR AN AR T, 2
5 A B R R A R R B S 2 R Y
PR U84 it 7Y 21 %5 T 3% 15 7 ( plasminogen activator,
urokinase , PLAU ) & 22 Fli Ifil £F 4 25 (1 7% 1 )5 A9 306
F, PLAU F1 PLAU 3Z{& ( plasminogen activator,
urokinase receptor, PLAUR, ) L1 UPAR ¥ CD87,

Psoriasis; Signal transducer and activator of transcription 3; Plasminogen activator urokinase;

AR B IR UL ' PLAU/ PLAUR ik THH
A REE AR & A R E RN

AR e B R B STAT3 | PLAU il
PLAUR TR)HE A /NER I PRI, ST 7 R R S e ik =
FREERA RN, N R BB AT R R
Bz 1ok 3 A R RAE , 1T AE R 2R IR 25 A /N R
BB

1 MR %

1.1 A PLAU,PLAUR R STAT3 =fhRiXHME
HHEREERE

N PIAU ,PLAUR J:§8. STAT3 =/FEK 1 ¢cDNA
3K H Origene 237, H PCR A 75 72 va b = Fh 3& 1A
(T A | JFAE P o 5 | ABDIAZ Kpn [ (5E2E
Y TRRA PR A E) Al EcoRV (E AW TREA R
Nw] HED 4 A pMD-18T Simple Vector( F4EY) T
A FRAE HE) W iEs P8 ER, LA Kpn 1
F1 EcoRV #EA Tl [ i —Fp I R | B, 2404 A 4 £
1 5(bovine keratin 5) J& 3 T F it 8 A\ PLAU,
PLAUR J B STAT3 =FhFik ik, W ihis , #
i Sal I (B4 TRARAF hE)HHLLEAA,
PRIEE L LR R BE YR JE & 4 ng/pl, W30 91 6
(TE2000-U . fid: SH0) # Ze Ak 09 =FiR & 5 1Y
BEIE IR AR AR T 5 3 CS7BL/6) /N BRI 32 K5 1 oh |
=R F/NR Y CS7BL/6) /NERIA [ AL 5 4k iE
FIHEAE Wy H R A R 2L 7] [ SCXK ( 52) 2014-0001 ],
S E i A4 AT [ SYXK (5T) 20130004 ), Sz
WK AR B 245 2 E E 2R R R B R
SRS SN Y IO T S Sh A ] S R 51 45
fituE  HEiES N ILAS-GC-2015-002
1.2 PCREE=%HERFNMNRHWEEE

BEILIR/NGAE 9 ~ 14 H WS FH BT RE AR T, ik
LT LS, B 2 A 1k B BUSE R 2 DNA, Rl H
Fis 5|t PCR A TRIN . PCR SO 4614« B
FE DNA #itit 10 ~ 100 ng, PLAU £ Fi55149 5°
GGGCAGCACTGTGAAATAGATAAG FiFs|¥h 5°
CCCAGGTAGACGATGTAGTCCTC ; PLAUR 3:[H It
5%k 5° GATTGCCGTGTGGAAGAGTG T i1 4N
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5’ TCAGGAAGTGGAAGGTGTCG ; STAT3 H:[H i3]
YN 5° GAGAGTCAAGACTGGGCATATGC FiiE514)
5’ CCAGCTCACTCACAATGCTTCTC, PCR J i
FR 20 WL A EAY TREARAR, FHE) .,
B2 44 :94°C T8V 3 min,94°C 751 30 s,60°C 1B
K 30 s,729C TEAH 30 s, 30 MEFH. HEIEK A B
Iy 9 A PLAU 1R 545 bp, PLAUR £ [H 475 bp,
STAT3 H:H 550 bp,,
1.3 Western blot # | £ F = Fh E E H) TR iE

PR =5 5 PR/ B () 0 B A AR D R PR
1T SDS-PAGE BERCHLTK , 2 45 % NC I
I (Millipore ZE[E) , & T 5% AR WK £ AW, 53]
it A PLAU $i/4 ( Abcam) St A PLAUR $ifk
(Abcam) | FR#T Rl STAT3 B4 ( Cell Signaling )
BRI F B K, SR BR 2o S A4 6 (Hip ) -4
K0 2 BT AR B AR R 2E BT B BTIR 45 & — P ( Pierce,
USA) , 1 Hrp-#55K 1 FRPT B-actin B 5E BEPTARMECN
WZ(REBEY, ) .
1.4 #HERNMRERBRFER/NRHKENE

B R) 5 ] 1k 0] 10 e 66 BT B 42 /) B B A AR
/NER, SPF B W b5, [R) 45 45 440 1E 8 1) 37, B4
PIZH/INER R B B AR AR, 4 BRI SR
1.5 HEEBWE4I AREER/NMNRSEREE
B/NR BB R 4R

TR 4 I (R 3 DRI BE I R ) 0 B A /DN BR, B
/INERT F BN K R 6 RE 7R 10% vk F i v 48
h, A TIEY oK 8 U1 R HE 3L (R T uige
(Nikon H1#4%, H A 1 Leica MZ16F A ¥ 45, &
[ﬂ) [14] .

2 R

2.1 A PLAU,PLAUR K. STAT3 =fERE XX
Hixp e

FHl PCR FEREM N PLAU, PLAUR K f. STAT3 %
DAL, 0 485 S 2 B[R] © i 38 14 )7 81 58 42— 34 ( PLAU
Gene 1D 5328, NM-002658 ; PLAUR Gene 1D 5329,
NM-002659 ; STAT3 Gene ID:20848, NM-011486;) .
H =L 43 il 4 A B2 Bk R 10 38 )7 31 BKS
T, M N PLAU , PLAUR F [, STAT3 3£ [H = Fh#
BE AR (BT .
2.2 ZHERNMREERBENEE

JFH S AR St vk o 2 M A 1% e R TR 84 1 55 3
C57BL/6) /NERISZAE O e A BB 22 324K 1ICR /)N

—mn}—{ Homo PLAU | BGH ploy A}—

—| keratin 5 promol% Homo PLAUR H BGH ploy A |—

—W@—{ Mus STAT3 | BGH ploy A|—

Bl1 A PLAU,PLAUR [ STAT3 JEINFE RN k2 IR
Fig.1 PLAU, PLAUR, STAT3 transgenic construct

B, /N AR S 9 ~ 14 d $2EURE R 4] DNA |, FH PCR
P18 H AR R Bk R I % JE BR/INER, = H B gL
KR B2y 9 A PLAU 3£ [H 545 bp, PLAUR 3£[A 475
bp,STAT3 £ 550 bp (&l 2) , 3455 3 Hg @Y
B,

P W N M 1 2 3 4 5 6 7 8

PIAU

PIAUR

STAT3

TE P BHPEXT IR N BHPEXS IR, W, 25 I R
M: DNA XS B bric; 1.4.7 & FO ARBHPEREHED /N B
2.3.5.6.8 /& FO LB/,
B2 PCR % FEHE /N Ik D Y
Note; P, positive control; N, negative control; W ,blank control ;
M, DNA molecular weight marker; Lane 1, 4, 7 the positive
transgenic mice; Lane 2, 3, 5, 6, 8 negative.

Fig.2 Genotyping the transgenic mice by PCR

2.3 A PLAU,PLAUR R [ STAT3 =% ERE K
Fix

B 5 H Western blot 434871 3 3 1 H i AYH5 3%
R/NEUEZ P N PLAU, PLAUR M K STAT3 19351k
T, 25 R s =R AFE IR 8 ik Rk
A2 (3, PR R B 3 Rk K
S TGT PRFEEE I AT N — 20300
2.4 BERNMNRSERBHFEINNRREER

4] Western blot 455/~ TG4 e F 85
35 PLAU HI STAT3, 1fii TG7 Ez ik PLAU, PLAUR
H1 STAT3 ¥iFeik. F1 TG4 /NELLE: TGT /NRLEE
RUGTRA (., U B = o 35 R i) Pof 3 25 6o L A A R 56
. TCT /N 1 s R INNE L LB, Tt
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WT GT1 TG4 TG7

e ﬁ-—w
w m PIAUR

W s S S S TATS

T W B AR/ TG TGA [ TGT  F4FE /N 5 2 < B-actin
3 RRRERITERE LR /NS R T s
Note: WT was Wild type mice; TGl, TG4 and TG7 were the
transgenic lines ; The Western blot was normalized with B-actin.
Fig.3 The expression of the transgenic

genes in the skin of mice

P RBOMRE , 2 4 %3 IR R0 R SR 21 i 1 46
E (1 4) o BEIRAAE T 2R BUAE ML ER , iR AL
WA, BRECRFTS /NRAET AT LA,

wT TGT

4 BEHDI/N R B R

Fig.4 The phenotype of the transgenic mouse

2.5 FBRRERE(BEINEEL)

TEHT 4 H I R 35 DRI BRI R[] 08 B A /N BRL, R
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LR BERNRIET (K 50) , AR XN
AL UL A A LR B /N ( Munro /NI ) i1
H R R ANERE ((ESD)

3 g

LA AR S I R 3 B sk R 4 A SR AR e
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RIRZ, W T 4008  rP MR AN IR | S IR 431
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— 3G ELA YR RN 1 AR 08 1 27 0 Jo X 3 40 e Tk
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(SDS) VRFA/IN BT 40 B ok 3 ol o i o R AARALE L J2:
XA AR — Ty T g B A ML 5 AR T e e 3 kA
ML 22003 R, 22 R R T B R R A7 5 ) —
T R AR Y B sh o A AT R AL, TR
HEPERRE S, B 25 25 W00 9T W LGS I R L 0,
W R e R R R i8S SRS &
A — S E PR W] LR o R RN 3 kAR 2o A T TR
GFRET AR TE R . BT 2 5 AR JE e R A ) — S R
PRIt e 356 DXL i DT N B 5| & B IR I D s A AR
Ik, LLA, WneSa JE PRU7E AR B s & o B s ik, (H
AR R R EE FE N 2638 Wnisa HME B ERALF H
WA R REEARNE " FrLL, W R e R
PR — R e R PR ] DU 5 2 i R () P, B LS 1Y)
BELAR T

PLAU ,PLAUR 1 STAT3 #BJ&2 543 J8 s s B8
RAERMEBEILRFS"2 A MEAS HT
(BKS) J&=# FH B B Bk 1 815 S Rk 0 i sh 710,
ASCHIH BKS Ji s 79K 8l PLAU, PLAUR H1 STAT3
IR, BENT T 78 B2 0k v [ I R 28 3 = Fb L (R 1) e
SN (BT -3) o AR A B/ INERAR LG, 3% R R/
FUTE 1 A ISt R B & R Mo, JC I, R ML
B, 22 4 F R 0 BRI B IR LT b AN S8 (1 4)
Tl DR/ IN B 7 AR ) 3R B 0k B A AL RN RZ 3G R,
BRI FE T 5, A2 XN ] UL e
S L) B Munro [ /)N e Jie 0 L 1z 48 40 i 12 i (&
5) o FREEPR/INE ARG PR S8 RE AN B K5 4 = O THI R
REFRINVER B G FR A, OF H A Bk M i e o5, vT DA
VE R 229 PR 25 AR TS 9 /N BRABE AR
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[(HE] BH# XJL,T%W%HE@J%W(E&THM%M?!Fk AR FR R A SRR 20— 2 B F 8 4 IR B e
MG R RGBT, 10 JH#% SPF G ifik Wistar FCER 33 H AL RS2 504 (18 H) FAXTIRZ (15 H)
YW S 5620 K B4 ) L3 mﬁﬂwﬂﬁ Xof BREH L UITF Bk Bt S5 L, AR R BT 2 AE . FARJE 2 Ji 6
H110 JE = ABF (8] S BUA e e s T o, VR LA ) . % HE (8 /4T O/ [E 4% f“é%)maéwik HEEE
MR R AE R ORIGHERT I HERS | S04 R BRAT G R 28 D3 — 3 Pk | i Bl B i B 3 3 Bl i A2 Ak
R, A R B TR AR TR AR TE . & A VR B TR | A HE B ZE L AN R R A R
HPITSEAR L, ST SCTT R ACC/TAC {ERERT iR BB W K (1=5.25 ~8.13,P < 0.05), &it  BW&EE
FRYIT AT 5| 6 565 FRgr 140 BB ATk AE

[X8iR] B ER N R a1

[HEHZES] R332 [CERARIREE] A [ XEHRS]1671-7856(2015) 07-0016-04

doi; 10.3969. j. issn. 1671. 7856. 2015. 007. 004

Effect of dorsal rhizotomy on cartilage of degenerative
changes in knee joint of rats

ZHANG Ying' ,LIN Yi' ,YAN He',ZHANG Cai-xin' ,SHI Xiao-di' ,JIN Li-xin®
(1. Department of Clinical Medicine ,Medical College of Qingdao University , Qingdao 266071, China;
2. Department of Anatomy, Medical College of Qingdao University , Qingdao 266071, China)

[ Abstract] Objective To investigate the changing characteristics and rules of the different period of articular
cartilage in rats after dorsal rhizotomy, and to verify the partial sensory disturbance can cause articular cartilage injury.
Methods  Thirty-three ten-month-old SPF male Wistar rats were randomly divided into experimental group (n=18) and
control group (n=15). The rats in the experimental group were sectioned the L3 14 dorsal roots in the right. The rats in
the control group were only incised the skin and paravertebral muscles. To observe the behavior changes in rats. At2, 6
and 10 weeks, the specimens of the right hind lower end of femur were drawn out to make paraffin sections, then HE
staining and Safranin O/ Fast Green staining. The changes and characteristics of the morphology of the articular cartilage
was observed. Results With the prolonging of period, the right hind limb of the experimental rats through the change
process of transient paralysis, coordination of movement disorders and active movement. In the experimental group, the
patellar surface of right hind femur gradually became shallow and wide. The articular cartilage underwent rough, cells
disorganizated, cells decreased, and duplicated drifted and interrupted tide line. The ratios of ACC/TAC of the
experimental group were gradually high(t=5.25 ~8.13,P < 0.05). Conclusion Dorsal rhizotomy can cause injury

[BEETB] 778 RFBE b E R YT R ORI LR H
[EZEBN I (1992 - ) , &, AF}E | E-mail; zhangyingl611@ 163. com,,
[EHAEE ] &FIHT(1967 - ), 55 BIBUZ , B2t P57 1) G PRI FAE ) 8 BB 1 it 5188 E-mail ; 13061491213@ 126. com,
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and degenerative changes in articular cartilage.

[ Key words]

H KT R (osteoarthritis, OA) & —Fp LA # & 1B
AT PRS0 R SRS T i 18 PR aR AT I e e, ™
HIRMH NG a5 ARG BT, BFE IR 65 % LU
B HEPUR 2 OA BT 35 50% LA L TTE
75 % UL E AR X —EUE A H] 80% A7, 1H OA
(R R B BRAIL A I A B AR ) bk = A 8% 9 it
RGP ITES TB . AR s OA B H 4FF
FEASRIFR B i AR A JvE 152 22, T EL X OA fR 5 R AT
A R I S5, 835 O F B LT AR T
J52 7 T R A T B I AR BR A B R
PRARB IR AT RES S T OA MBS L&,
S8R ) SR DI PRI 1 i WL 5K 0 K OG5 A e 1 Kk
ARG TIPS, 2 B O R B YA AL 8 i )
W DG T U 4 300 i 0 S BOC  ANAR m 5
EHCEG . AT LAHEI, ) B 5 S AL A pp 22 | [
FEAR AT 5 | 5y R e Pk AR Az sh B, i 5 |
TR, X AT RE SR OA R IEAE M EUR AR

ARSI B AR DG T B vt ik 2 B RS R
VLS S 5 Bl W AT Ry 2 AR AR B O AR TR A
SEEAR  PRTEE B S T R TR Y OGS B M M
AR, TR OA g PR K s AL i 48 i A 2 78
FUERE R OA BB AT H it 5% |

1 MEITTE

1.1 Zh¥IHARERE

10 J& % SPF 2% M Wistar KB, 33 H, 1A
268.2 +23.5 g, KU T-75 & h 5L 56 sh ) M sh ) 55 5%
HU [ SCXK () 2014-0001 ), BEFL 2> A 5256 4H (18
HO)FIR A (15 H) o Tl T ARTET B Ry By
Bezh #5256 o0 [ SYXK () 2003-0008 ) #E47, 42
Bl K R 10% 7K G SERE AT IE s Ve S BRI, 17 %
IE R A ) 1 i o3 B A S5 AL, MOHE TR FLA
PEYIWEA ) 13 14 Hr G, AR K ik F
RALEF R EE A BE, AL HAIJTFHESZ L, A
BB L, RGEBRIRENFRR 4T U/H,
B3 d, ERIRE, HAROGHE, BRMEH KR
1301 30 min, WA SRR BRUA Je R = A L, R
H Tarlov PEor bR ifEIE 712 ST REVE Y,
1.2 BRAREELE

AR5 2 JE .6 JEF 10 J& 3 A6 (8] 2 4b 58K B
(s 6 HO X IR 5 H) U e B T i

Dorsal rhizotomy ; Articular cartilage ; Cartilage injury

em, BT 4% ZRWEEDEE 24 h ~ 48 h,15%
EDTA-2Na S BES , A 0538, U] fr . HE Qa3
2L O/ [EI R G (0, 52 AR T WL T 3 E I H 21
SEMOAR ISR A Mankin D4R XS & HCE
PEATPF43, i Image Pro Plus6. 0 B 0 AT 244
HRESARE KR EEE TR RESAE /
WH 4 )2 L {H (articular calcified cartilage/total
articular cartilage, ACC/TAC) ,
1.3 FEiHA

EDTA-2Na (LR ZEFERHLARAF) L O
(AERFRFERHARA ), 4 (st R E
YIEARARTEAT]) .
1.4 ZiHFESHF

iz J1] SPSSI8. 0 G it X B4 £ 47 73 #r
Mankin P73 R« + s 2o, AE L5 4 2 18] R
BRIR T7 255307 ARSI AL Z 1] LR « ke

2 #HR

2.1 KRBRITAZEME

FIGHRBRAIGE 2 K, A5 B REIE R 53l
T L I 2 RS A ) N A (R R 2 AR L TE
iZ it BRI & B B U R iz 3 29 s
Bl SRS s B0 0 D T8 Ry M0 o S sk B2 1z,
A ) TS S AN AT ke R, RJRES 4 K,
RN K BRIz 2l B 4 S A e it sh o) 2P i 35 1
Jal JE R R Rz 3 i A5 I IR A R R 25 i e
BRI SRS E (B2 B 1), $2 FE, K&
Uy T At o 25 I rt s LR e O W i V|
B AR IR T B, 5 6 AR RA
JE B R R H RS IRE IEF LS,
9 JAJ5 , SRR B AT S5 T 2l FE AR 2 TF B
B R A5 5 PR R &M s 2 3 T kit s 1,

A5 1R, 52585 40 K Bz 8 DI fig Tarlov 3153
IEF 4 30 10 H(55.6% ), RIGH 2 TARFTA K
Rz shUiagik 3 4 43 (100% )

X RRZH R B JS1E B IEH
2.2 BETHAEEEST

SEYG LR BRAR IS 56 2 JRR A 5 IS o G4y
TR G, B TR A T ) T B R 5 AR 56
6 JEI A AT I B Be T i OG5 T G 5 146 AR
B i T T M R 4 AR 1 R 5B RO, (A
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B ARJEHE 10 JARA 5 e B s G50 10 ASG
TR T [ N (RN SR ERE S N B2y
MR 2 K 2)
2.3 HLARSFENE

6t BANEE T, X BRH HE e 635 B £
TG, R A M HE B ST A R 2 R M, B
I Eo et S AN O VAT ko S N - G R Ly SEAR
HEIL],

SEEGAH HE Yefa SCT FOs iR , e & B
50 B dn ek /D HES ZEEL (15 1,83.3% ) 5 ih
UL S RS A BT A B4 (10 f1],55.6% )
Fal O/ LYo, B B E OAYS)  BF % (17
5,94, 4% ) , 76 = A5 B T WL ER 0 28 &2 il | A AN
Wl 4 Lk HE B g S W I (12 141,66.7% ) .
NS R A =i ST - i =1
Mankin 4258 (ILFR 1)

F1 RBBCTECE Mankin PFor45 8 HLEL

Tab.1 Comparison of Mankin score in knee articular cartilage in rats

bl R 6 )i 10 J&
Groups Cases 2 Weeks 6 Weeks 10 Weeks
X HEZH Control group 15 - _
SCE4H Experimental group 18 2.57+0.73 4.26 £0.81™ 589 50,75

T SR A A% i ] B LU, F =29. 31, P < 0. 01 s A< ) Bl FE AL 1=3.69 ~3.96, ™ P < 0.01,
Note: Comparison of different period in the experimental group, F =29.31, P < 0.0l; Comparison between adjacent period, t =3.69 ~ 3.96,

P < 0.0l.

XFRRZH TR JE 45 2 J8 L6 Ji 10 JE OCTy B
ACC/TAC {H 435} 37.96 +3.92 40.04 +4.65,
40. 82 +5.39, SEHZH TR 2 Ji 6 JH] (10 i G5
HH ACC/TAC {HAK KN 36.58 +5.41,50.39 +
6.55.57.97 +5.36, LK 6 JA 5 10 B KRBT
E ACC/TAC {HFSEYG A 2 J& O HR A4S 2 2 i 3
JHE (F=20.49,P < 0.01,t=3.64 ~8.13,P <
0.01) . IR ETT4KE ACC/TAC {H K st 1] #E 7%
EEWHE R (1=5.25~8.13,P < 0.05),

3 itig

3.1 BEREAEXTHRERG

BRI AW KB 42 B Z A5, Horp DU
ST MR R (A S AN ME ) 45 K HE O 1Y B
UL BRI A A R R R AR A
HEER RN R C 2825 AT 260k, W4F
e P AR WOl B A B R AW T s SR
AENT OGS e A% 0 9 B U S R B 445
ARG N R I A R 77 AR T SR e, 51k
MR A T A0 Ak B o AN A B e
LG 2 S € G g L TR S T N - T 1o
TEFCE P I EE REMA O,

ST 58 B 2 ORIk B B LB G Y IE W iz 3
0B 5 A R T 4t A 2 0 R DG Y I ) O A Y
fitl, AR ABIEART 5 1912 AR BRI BRR R 2
ARIESE DI RE Ak, 2 S BCE # UK 1 bR
B3 RIS B I ZL, SR G I REER
AL, BTG DR AR BT . A I R BB S, OA &

H VISR B ) AR A BB 1 22 5 ) RE B A 5 i
HXF OA BB A7 A AR 8wt Bl 52 I 25, 18 3 519 T
FEIE L) Ree P | s I 8 3 S A T 2 v, I AR
RAFRNE MR IEIESE Lk fe A2t 5]k
KT BE ZE AL B R B3 A HEWT PR AR
SRR TRES S T OA MBS L, T
ARG DI RE B A X 5G4 BRCE 152, T A B 1 ik
— A OA R BEHLI], XF OA 1 7 vA HAT B

ARSI SE S R, S0 Bl ) O s B
ANTEIFREE R A5 , FF B IS ) 4 B2 2 R AT 1 Jon
IR R 2 O NI 5T R A Mk D |40 i HE 51
EEL, ML E S EE AP WSS, 54 0A 1
R A AR — B0t e R A T 5 | A G AR
SN AW — 30 2RSS AR D)W AT LA
T RO I ) ST R R T 5 | A G B i
5 T D R 5 | R 1 i e A R ) R A AR SRR i T e
%, T BEE OA IR Z e E &K,
3.2 REISERIYERAIEIT RS

2681 OA ShPARRL K 2230 3o 0w g i 1 5 | e ¢
REN RGNS =IO A A Rk s 2 e
RATHCE B AR 38 2 B RN B 5 R O
Yo AT AR AN T 3B G Ml 2 5 A 56 B of L B
P LA B AR AE , 5 W B 5T 98 AR T I AR
AR, T X R AL KR 13,14
BMAFERSE TR (12 ~ 15) 5BEHE
(13.16) " I ., 3T B ST IR BA (R g bt 7
HHREALE S R R FRATEH T L3 .14 B
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28 JE AR R SR s M AR, 5 WL i I G 3 0C id
PR AR T SR, K 13 14 B2 )5 AR DIWT, nT
(PN SN Yo PN LN G S S
RERG 1R 2R ! I I oA D 4 N B et I =95 S Y N = B
SR N1 - R 8], T | O R i, HA
OAET AR T BE A Bl 1T — B i o Pt 1%
5 R B8 S AR A O R Ry R RS , 2 e
2SR A REE R L B AR RE R O W PR SR
TR IEE P PR T 28 28 0 A T 75 | R ) e P S Y
RN SO TOIR L R K 3 S R
PR 8 R TR R B A L Sl nE A TR R BT
FOTO T E AR R AR A
MORAME R R 200, Z R R2 T8
BERGRE T AREAT OA fB 35 0[] W7 1 e &%
SRR PR A B i TG B PR B R R OG
TR AL

ARSI Py 1 5 R G 5G9 114 e K22
TET, FiE 2 519 Ja] 1R 3 o0 IR f) ke G o ] e AR
PRIERE D) RE Bk G 5 5 2 2 e — R 70 ) i 0 R 1A ik
Ko 13 LA BHE IS RIS, R T SIE A KR
TRALAILEK T3 K Wy iz 2l e Az B, (H 5 5 Ja] [l i
AR ARSI IEGEATIIR AT LA 1o BT 25 R AL T
Ao 1 A ORI 4 58 P B S AR, 3 o 2 B ok T
PRSI — i MR o B AR 3 TR Bl R e 5 2
| 7B R AR AR A (BN 202 T R A (] ) FRLATL
il S AL, AHIEGE SRR AT RESE OA 5 BB ETT
P B 2 —

ARIHIEAE OA B A7 AEA AR 12 22 L AT
T Y S Al Sy o — 20 B UE A A JRRBE B 5 52
KAV AU T T AT R, T AR R R
FAEZPBE R 2 A7 4k, 73 B DX O0 5 M 22 AR 2T 4
G3 FF LRI WA 1A 2 25 A7 75 550 % H A TR M
0k e B P R A 22 2 AE 5 005, BT LA i A RE A
TE AR S A R 00 P BRI FE T, I
KAELHIT ]z 3 e 2 KA AR I 45, 255 i
AL Pl B Sy 2 A A s e, B R R A Bl %
A PAIESECERICR B3 B L ST R 45 3 4
DRLR KL A 45 BELAD B 3, o 23 DA IR PR OA 19 151 BT
RIS E iR,

S 3k
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fE YA BST-2 LR i X B e 22 51
N HGH 8 H S5 M AT 8 i 22 il

Ae,E XA WL EEXE OB KR OE,% E

(AL PPN E 2B LR R vl | v [ R 2R 2 B R 2 SE 86 s ST BT, AR 38 AR HE B R 4 T A S =
[ R Hp IR 248 B ey N S5 sh Bl — 508622, db st 100021)

[WZE] HM  IHEERG BST-2 SF i X BAZ T R 2 51 ( coding-region single nucleotide polymorphism,
¢SNP) , 5T HXH 8K 45 RN RE R 2, Frik SREUE SR JE Il RNA, RT-PCR #3855 BRI PP Eb X, A 2
BST-2 1) ¢SNP {37 5 5 332 26 11 BT 25 K 53 BTk (R 3 25 L G5 R HEAT 7307 5 LSS () B R B A AR A SHILV g, B2 THIIKF
25, &R FH AR 8 MR L GEA N 5 48 Psipred FAFFIN , Hid G41A [ T128C €129 FlI A333C cSNP
AL AT BST-2 85 A5, 1 SHIV g, o B F- 54, 275 JE P R ( DLQ ) Wi 7 2 K- 2 5 T GLQ BUAf
(P < 0.05), HA LN AU Z B B 2T, & SNP (G41A) M HERE IR BST-2 MY R IBE, X NG 20 5%
RS EEE

[ 364837 BST-2;cSNP; 8 [T 25# ; 5 T 4

[hE4EES] R332 [XHERIEE] A [XEHES)1671-7856(2015) 07-0020-05

doi; 10.3969. j. issn. 1671. 7856. 2015. 007. 005

Polymorphisms of coding region in BS7-2 gene of Rhesus
macaques and their effects on protein structure and function

DONG Zhi-hui, WANG Wei, CONG Zhe,XIONG Sheng-wen, LUO Yang, CHENG Ting, WEI Qiang
( Comparative Medicine Center, Peking Union Medical College (PUMC) & Institute of Medical Laboratory Animal Science,
Chinese Academy of Medical Sciences( CAMS) ; Key Laboratory of Human Diseases Comparative Medicine, Ministry of Health;
Key Laboratory of Human Diseases Animal Models, State administration of Traditional Chinese medicine , Beijing 100021, China)

[ Abstract] Objective To explore the impacts of cSNP on the structure and function of rhesus macaque’ s BST-2.
Methods  Extracting RNA from peripheral blood of rhesus macaques, then RT-PCR , Monoclonal sequencing to find the
¢SNP sites; Forecasting the structure of these proteins; Comparing the Level of SIVmac239 replication between the different
genotypic Rhesus macaques. Results We found 8 non-synonymous mutation sites, in the 8 non-synonymous mutation
sites, Only G41A |, T128C , C129 and A333C change the secondary protein structure of BST-2 by forecasting of Psipred
software; At the plateau of SHIVSF162p3 replication , The SHIVSF162p3 replication level of reference genotype rhesus
macaque (DLQ) is higher than rhesus macaques of GLQ genotype , other genotypes rhesus macaques have no significant
difference. Conclusion ¢SNP (G41A) may influence the antiviral activity of rhesus macaque’ s BST-2, this study gives
us a reference to further research work.

[ Key words] BST-2; ¢SNP; Structure; Rhesus macaque
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B 56 5L 5 40 M0 475 -2 ( bone marrow stromal cell
antigen 2, BST-2) , tW#K tetherin,CD317 1 MHI. 24,
JEAE AT SR B S B A s 2 R R R 2
BST-2 J&— M B AR IR FINAS 1 1) i A AH DG 15 JE 2
P, O I 3% 9 1 RN A T A AR S KR A 2E e R
SRAGAE AN RS 18T, I R o5 2 o i L A
R HAD KR YU B A 1 7 55 0 2 U ) AL 1Y
AR 2 Y BE  A R A RR 1Y 728 DT B
EATYURRERE I A SOk GE , A BST-2 3k
PRI 73 2 5 1R 5% B o7 i 1) 2 722 R RE S ) HIV-1vpu
Xt BST-2 ffisedt ™) HA SRR BST2 3£ %
A, B E 45 40 A ) B 1 52 0 i R DL AR IE . AR
W9 B eI 2ok HE PO | 9 BT | 2R 5T 4 A
A F AR AR EE R BST-2 FEPH rhZmdt STV Jiig
(1) cSNP 37 5, DA K LA () 35 PR U A S 30 s s 2
S AR WAL 5 2 L, DT A = TR PR S 4 BST-2 1t
o FEVE R it — e B

1 #MEFAEE

1.1 LM EHRRE

o E YA 55 1, 0 A bt DR A vt IR
FEH[ SCXK (5T)2005-2005 ] ; 73 51l R 4 sh Wy 40 4 1
1 mL,EDTA $uE , # 5 oREST 4 h NEEHCRNA
1.2 ZEZHYHREBRSERMNE

TESZH 55 FUR R 20 HAE ] AR B bk 7
B i R R SHIV gy, 5 » 25 7724 300TCIDS0,
EWEEE 3 d,7 d,10 d, J5 5 7 d RESPSME I
1 mL,EDTA HU8E; HE 0 RS 4 h I, 73 I SR
GAE B PCR i 505 7 28 i, A L AR A .
B4 475387
1.3 4pE RNA BIREVR kR

S EDTA 4 1l f#HH RNA BLOOD MINI
KIT( W F QIAGEN 22 H]) #1475 RNA AY$2 L, F2
1T RS B G B A s BRI RNA 5 7 B R4 T
5%,

1.4 RT-PCR #i&

BST2 SR~ 1o R H Wi 23k, 58 — B H
PrimeScript™ Ist Strand ¢cDNA Synthesis Kit( TaKaRa,
K% ) 4T RT-PCR A A cDNA 55— 25 , #4E i 2
Z: BGR G U 5 5 58 20 S R 5 KOD-Plus i
A& (TOYOBO, i) ¥4 BST-2 KLl 5 4E i #
ZHRF U B, BST2 HHEGIYK A S % X
Bk Invitrogene A El G, SIMFES M. F 5'-
ATA ACT CGA GGT GGA ATT CAT GGC ACC TAT

TTT GTA TGA C -3',R 5'- ATA TTG GTA CCT CAC
AGC AGC AGA GCG CTC AAG CCC AGC AGC AG -
37,18 KR JF 63°C, PCR 7E System 9700 PCR 1% |
17 ( Applied Biosystems 23 H) )
1.5 BmESEK

& H QIAquick PCR Purification Kit ( B
QIAGEN A w]) XF PCR 7 ¥y 47 2l [al i, 44k [a]
W 2 MR @ U 5 5 X 2l AL [nT i [m] R /) DNA
J BEFH DNA A-Tailing Kit ( TaKaRa, K 3% ) #4700 A
BB, A RS BIER & U0 3 nse A By
DNA A Bt [, 5 pMD™ 18-T Vector HFA7 4%, 1%
P BRZ 8 pMD™18-T Vector Cloning Kit( TaKaRa,
) VLB A4S X i e I 0 BORLEA T 364k IRz 38
4Lk E. coli JM109 Competent Cells ( TaKaRa,
&) A RS O & U B A e iy R
ST 1 mL BPiAE R By SOS Ky g He v 1E 4%
JR 1 37°C ,180 r/min 5557 1 h,%RJ5 M 1 mL A9
HAHER 300 ol PHEFER A 2N UPE R R, 37°C
fEIRIEFR 16 h; PR I R, PR 7 317 A
7% PCR, B/MFE S B 6 AN BHME TR, 2614 28 (JbaT)
A AT
1.6 FF3IE Xt ARGt

DNA ) 77 ¢ b 5t i B8 4 A 2 = 58 i,
BioEdit ZF#EAT A R AN 2 B 1R 17 51) X, i) A
[ Macaca mulatta ] BST-2 = % c¢DNA JF %l K.
Transcript_id = "NM_001161666. 1" ; fE {1 ## [ Macaca
mulatta ] BST-2 &R 3EH2 5% 751 4 . Protein_id = " NP
_001155138. 1", 43 % ] Psipred %k {4, SWISS-
MODEL #4747 8 11 5 — 20 = 45k iy 15

2 #R

2.1 EIETE BST-2 EFEHBEX SNP i S H)
Vil

FEEC 20 HAE A4 1l RNA 355 %% 5% PCR J iF
AT 7 LeXF (2 BEJF 51 NCBI | A i () BST-2
cDNA J¥%1 ,NM_001161666 ) , —3LF 3] 9 4515 £f
FL AT T 3 PR A R IXC | B X R B AN IX (3R
1) ;i3S Biokdit 2R3 T #13 F 2 LR 7571 L
Xt KB 8 AN AR AT oM AR R X578, 7F BST-2
HEA—REE E AL E 509 (C/G), 12 (P/
S), 14 (D/G), 29 (I/V), 43(L/P), 111 (Q/H),
159(P/S) (K 1), H:vh GIR, P12S, D14G 43 A 18
BST-2 BT X ; 129V, 1A3P 4345 75 BST-2 1Y 55 it
X [ ;Q111H, P159S 434 fE BST-2 AOMUAMX |,
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FIERRAL KL
26 49 i 162 183
mﬁ E Tran?n%l%rane Extracellular HERX
intracel domain Anchorage
domain . domain
= — -
=IO = = < =
B8Ry 2 2 = 2
1 fE{TA BST-2 AYHE B4 4 B2 SNP 43 A1 fis 00
Fig.1 Protein structure and SNP distribution in BST-2 of rhesus macaques
F 1 fHEE BST2 JED S50 5
Tab.1 Nucleotide mutants of rhesus macaques
4 528 AR L HL TS 7 HL T 28 AR
ek G (bp) &%ﬁ&i#’x ﬂ%&{iﬁ( aa) ﬂ%ﬁ&ﬁ/x
Structural R dNt point Amino acid Amino acid
K Mutation site . . . .
domain mutation mutation site mutation
P, 25 C-T 9 R-C
. 34 C-T 12 P-S
Intracellularc domain
41 G-A 14 G-D
K 85 A-G 29 1-v
. 128 T-C 43 L-P
Transmembrane domain
129 C-G
WK 333 A-C 111 Q-H
Extracellular domain 411 T 137 /
475 C-T 159 P-S

2.2 3EE X ¢SNP %t BST-2 BB R L& RI 2200

Psipred B 43 M1 45 B o, 3 A~ AE TR S cSNP
LA FAEFEN T BST-2 £ [/ 5, BAR ST
FE 13 ~ 15 SRR R IE A7 B i — 4~ JCHL I 25 il 25
o JBE 40 ~ 42 FILFRERIE 1 o BRIERL AR SRy TT AL
Bl 111 ZIEPRFE L F R o BBIE 5% A8 B T
WG, e s R kA2 (B 2)

2.3 EESEK SNP fi SB35 E

T B ST I, BioEdit &R A He xF & B 55
o E E A GA1A JEPRBIR 5 2. 17% ; T128C
(B PRI R 22.5% 5 C129G (9 3 PR 4 R ok
50% ; A333C [SEPRR R 5% , X SEPH oy B 2
AT M, FE 4R B T 6 A R B IL F AL (H AR A AE

Feature predictions are colour coded onto the sequence according to the sequence feature key shown below.

Oﬁﬂlltl

IEQIIUTDSISIIDSSC

Helix Sheet
Annotations

affiE— %iﬂml%ﬁ

kl?!

B

FAME # — ot BE

. m&:gtuﬁnsewmfutumleydmbdm
Eocorzc:EENEEEE

ey

sscantrr BEEEEEOUSNE. «

1) (%2).
JH:

Dompred DomsSSEA
m Boundary Boundary
1| B
adBhE - A e

2 BST-2 [N oSNP 5 Y8R H A 221k
Fig.2 The change of secondary structure caused by ¢SNP of BST-2
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F2 HIMR BST-2 FEPAL K L%
Tab.2 Genotypes of thesus macaques’ BST-2

FEH A Gene type

R 13 Rate( 9
AR Name (++41-+-128/129--333-++) .3 Rate(% )

RM1 ciGeTCoe - Ao 35%
RM2 ceiGoo GG Aee 2.5%
RM3 v A GG A 12.5%
RM4 A CGe A 5%
RM5 v A TG A - 42. 5%
RM6 veiA---CC---Co-- 2.5%

2.4 ARERBIRILEFEFEEROTME
Zo kX AN [R) B PR A BST-2 25 11 4 — R 45 ¥y 131
W FRATTRT X 20 HARSEAT T 5L PR 432, S0 Ak
T 5B, & GLP(4 H) ,DLQ(5 H), DLQ/DPQ
(4 H) ,DLQ/GLQ (5 H) ,DPH/DPQ (2 H), G/D
SN 14 SRR FR LAY L/P 25 43 i TR
FRILKA Q/H 5 111 7 EIEFRIRFEI A 1E X
B FRATTRS AN ] BE R B AR e SHIV gy, 3 259 B
A A s 25 5 il 4 A8 T et oA, et
R BN E T 25087, 81T Student-Newman-Keuls
K, JEA TR LA, DL P <0.05 225 B 4t
R, NIRRT LB I, 6 7 75 5 52
il I, DLQ BB 2H 5 T GLQ B A Giit
SHM(P <0.05) , HoAth JE PR R A 4 7 55 75 S il
EAE R P M L Z R TS i, B
Aok, GLQ A5 DLQ A He, DLQ 41 W4 2 5 F
GLQ; tb# DLQ %UFI DLQ/DPQ %Y DLQ ZH g8 A4
# 2 & T DLQ/DPQ 4; % DLQ/DPQ I Al
DPH/DPQ %!, DLQ/DPQ %44 5 DPH/DPQ %I ii%
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Effect of aging on repair capability of lung stem cells

ZHU Xu-dong, YAO Chao, GONG Song-di,HE Li-feng, LI Xiao-yan,ZHANG Ling-ling
(Hang Zhou Normal University, Hangzhou 311121, China)

[ Abstract] Objective To study the impact of aging on the capability of lung stem cell steady-state maintaining and
bronchial epithelial cells regeneration and differentiation during the repair of lung epithelial cells after naphthalene induced
bronchial epithelialium injury. Methods  The proportion of lung stem cells in mice after naphthalene treatment was
analyzed by immunohistochemistry and FACS. The repair efficiency of lung epithelial cell in young and old mice was
examined by immunohistochemistry staining and FACS. Results The data suggested that aging didn’ t change the
proportion of lung stem cells (including the distal lung epithelial stem cells/progenitor cells and lung mesenchymal stem
cells/progenitor cells) under normal physiological conditions. After naphthalene injury, more serious injury and decreased
repairing capacity was observed in old group. Lung progenitor cells /total lung cells decreased during the repair process of
lung bronchial epithelialium ( clara cell) injury. The ratio of regenerated cell to lung progenitor and stem cells were also
significantly decreased in old group. Conclusion  The regenerated capability of lung stem cells after lung bronchial
epithelialium injury decreased with aging. This might be the reason of more incidence of lung injury and worse therapeutic

results in the elder in clinic.
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Fig.1 The number of lung stem cells in total distal lung cell in young and old group mice
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and CD31~ CD45 ~Sca-1 *CD34 " cell. OLD; the old group (n=8); YOUNG; the young group (n=8). “; P < 0.05
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A comparative study of different animal model of acute and
chronic rheumatic carditis in Lewis rats

LI Wen-ting,ZENG Zhi-yu,GUI Chun,ZHENG Hui-lei, Ll Jing, WEI Heng, WEN Hong, HUANG Wei-qiang
(The First Affiliated Hospital of Guangxi Medical University , Nanning 530021, China)

[ Abstract] Objective To make comparisons of the three models of acute and chronic rheumatic carditis to find out
an optimal animal model. Methods  Antigen I was a emulsifier mixed by complete freund’ s adjuvant( CFA) and Group
A streptococcus( GAS). Antigen Il was mixed by incomplete freund’ s adjuvant (IFA) and GAS. Female Lewis rats were
randomly divided into four groups: A, B, C treatmeat groups were immuned with antigen I at the foot pad firstly.
Subsequently, rats in group A B, C were injected antigen | , antigen Il and activated GAS respectively to make the models
of RHD. Rats in control group D were immunized with the same protocol outlined as treatment groups but without GAS.
Respectively 7, 12, 24 weeks the rats were sacrificed 24 ( each group was 6). The blood biochemical item and
Hematoxylin-eosin( HE) staining of hearts were detected. Results In group C the mortality was 25% . In group A, the
incidence of carditis was the highest. Histopathological manifestations of group A, C was not only revealed acute damage
such as inflammatory cell infiltrate as well as group B, but also the Aschofflike cells in the myocardial cells interstitial. But
in group A and C there had a great degree of the inflammatory cells infiltration than group B. At 24th week rats in group A
detected the rate and degree of valve fibrosis in chronic damage were higher than group B and C. None of rats in group D

presented carditis or valvulitis. Conclusion In group A, giving the GAS with continuous stimulation after using the mixed
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emulsification of CFA and GAS to immune Lewis rats for five times was a appropriate method which could provide an

optimal animal model for experimental study of acute and chronic rheumatic heart disease.
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Applications of microsatellite marker technology in the
genetic structure research for closed colony of Brandt’s voles

ZHANG Man,SHI Hai-xia,SONG Ming-jing
(Key Laboratory of Human Diseases Comparative Medicine, Ministry of Health,
Institute of Laboratory Animal Science, Chinese Academy of Medical Sciences & Comparative Medicine Centre,

Peking Union Medical College, Beijing 100021, China)

[ Abstract] Objective Analysis of the genetic structure stability of Brandt’ s vole (lasiopodomys brandtii) in
closed colony using microsatellite marker technology. Methods  Genomic DNA was extracted from tail tip using high-
concentration-salt precipitation methods. Marked with fluorescent tags(Fam) , 7 microsatellite primers were filtered out by
PCR, and the DNA structure of three consecutive generations of Brandt’ s vole was analyzed by microsatellite marker.
Results By the analysis of the average heterozygosity and polymorphism information content, Brandt’s vole populations
maintaineda closed group of qualified genetic structure. Conclusions The present results show that the closed group of
Brandt’ s vole species in our laboratory maintain a stable genetic structure.

[ Key words] Brandt’s vole;Closed colony;Genetic structure ; Microsatellite DNA marker
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[(EE£TB ] EKARBEE AT (31301890) ; Jb 5t i H ARBLAI 4 ¥ BT H (7122110)
[EHEBAN]KE (1989 - ) , &, Wi+ W5 1) LK 3h ) . E- mail ; zh_man89 @ foxmail. com,
[BWFAEE ] R, T+ BIMFR G, E- mail ; songmj@ cnilas. org
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9 ICR Ml R LA 201k A9 A 1 H RV B, 30 0
FACHE L T SPF LRGN, i B A SE 50 = A EH
VAR F] SPF 9 A5 EC H BRI AE S

b DAY RRE a8t 12 65 #0100 R S R 1% e A B A e s A
TSI O AN T A 0 B2 A 1, TR I R AT AR i T
PRI (simple sequence repeats , SSR ) 5 AR K 75 FG H
B PR BE 7 252 =4 (F6 ~ F8) [ (B 45 4y i e s
SAT A E EE Bt AT R it % 445 4 104 728 Ak, 2 i 9 0
TR AR EE /N AR Ak, X S5 A7 3 N 22 B PR 1 52
M, B2, AT B 7EM I SSR K A1-A FE 2 F il Xt
S 28 T S AT G T R R AR AR R |

SSR ARic M) 12 B I R A T B AR AR
SRR AL Z B R T B 3G %N K
TRAET ) A TR IS T 1 7K DX 1 G B 0 £
WS- 2 51 B 5 % ( polymorphism information
content , PIC) iy 0. 447 ; ‘TR T8 57 W) B AN Fh BERR
HERYP-35 PIC {524 0. 7301 T 5256 28 P9 Y 52 56 5
YRR PIC (EAE N st (4 22 25 M 1 S 224G )
Fobn 2z —, 2555 95 S B 5T 00 BT A K B 1 R
(1994 45| A H A, £ £ 4-;2004 45| H Charles
River) B3 PIC {57 0. 552 B se 47 5| [
22 WS B SEEG B W) I 2 B A 6 A1) SPF 2% KM
/BR3P RE PIC {E M 0. 368 ~ 0. 830 ; HI S22 ALK
WSk A 65T = AN B 1 P B 9 (SPF 9% H AR K H-
14, SPF 208 74 % 1 4, SPF 07 480 % ) -1 PIC
{49 0. 410.0. 549 0. 470" | {Hif R WA 2 #2411
12 FH SSR BRI K 3% 52 14 A% 14 Jat PAD A 11 3 4% R
P, TR K B A AR L = N AR IR B
BT, LS B sh ) 19 52 50 sh 4k, Y AR 51
6y FH R 2 30 49 s DA B 00 ST RS2 50 s 4 AR B 5
PR %

1 MEMTE

1.1 ##
111 SERshy

TH I A IS B 3% L8 A ST 8 HE XU R B
Y% (individually ventilated cage, IVC) ", 18] 3% % il
J¥22°C ~25°C 1R 50% ~70% , G IR %A 14L.
10D, A B EEE MUK, sh#dok SR 2
o R AL P Fakl 2 CO® IR S 734 2] SPF 44 5)
PR An o, ]k A 7 7 T IR 4 5 [ SCXK (3E)

(20122013 ,2014)-0008 ] , sh¥yLgaAtbifE S, ILAS-
PG-2014-011,

1. 1.2 {H 5

1.1.2.1 &5

FE I K(SIGMA A7)

Taq DNA % & . 10 x PCR buffer (Mg"* ) .
dNTP ,DNA Marker(20 bp) (TaKaRa)

Ji2 TG £ ( BIOMIGA 23 F))

KAPA Taq HotStart §"#4%7] ( KAPA /2] )
1.1.2.2 4%

7100 A4 [ S A Al A ( H A H 3228 w7
i), BEAR AL ( Thermo) , ROX — 500 43 F & W Hx (b
B IR R AR A R A7), BC — subMIDI HL 3k Y
(AEEAS—ALER) ) ,IY300C HL Pk (JL B B AR
L Pk BE 4 A PR 7)), NAS — 99 43 56 ok J¥ 3t
(ACTGene A 7)) ,BioSens SC 810B %K 44X ( I
1 IS B ER A BRAF] ) , GeneAmp 9600 PCR X
( ABI A7) ,3730XL DNA analyzer( ABI /A ])

1.2 XEFHE
1.2.1 DNA f932H

A G H BREE R 2 DNA Ok HiE 2 =R E TS
A FCH R4 1F (F6 18 50 H,F7 1836 H, F8 1L 40
HUOMERER) R DUTE 4R B, B 3R n
T U CH BB AHZUE T 1.5 mL B.08 0,
A 500 pL B R 24 W (Tris + HCL 10 mmol/L,
Na, EDTA 0. 1 mol/L,pHS. 0 Btifl) 1 10 wL 25 [ /i
K(20 mg/mL) ,55C Mtk 0, fF BB H 458 &
fEAA D VF R RS, A 300 L 6 mol/L {fFil
NaCL JR%), 7K E# & 15 min, 12000 r/min &.0> 15
min J5 B EE, A5 1 S R B 509 BT UE
DNA,70% B VP, SR 5 5145 £ B 3 SR AT,
200 wL TE B #ULHE, 70 GG EE A I DNA W
PR S 2 10 ng/pl,

1.2.2 SRtk

REMLIEEL 1 H A6 G H RIE R4 DNA H 10 257
T2 DNA 519" gE47 PCR 758, I [ e ik 7] &
[l 5 i BOG A 2 30 wl JCH K, B 20 wL fi
SEPRZE0 7 IR 55, AR 0 e 245 S 0 2 1 5 4 0
G —FH 7 45519, FAE A 9EOARIE (Fam) By 1 JiF
S B BSR4 DNA gEFT i 2 20 #r, 7
A TG H BRI T A A SRR AR DL AR 1
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Tab.1 The primer and characteristics of 7 microsatellites loci for Brandt’ s voles

=1 R— 2z ’ ’ Bl s 4 L |2 BE
P B HEEHIT 5P HI(5°37) BKIRBE(°C) H i R B B (bp)
Sit | Microsatellite Primer sequence Annealing Fragmen tlength
1he number Motif (5°3) (C) (bp)
BVMO1 (GTT)sTA(T) GAATGGAGCTATGTAGACA 48 16
D(886925 GT(GTTT), GAGCTAACATTCCAGGAC
BVMO3 ACAGCAGGCACTGGTTCA
(GA)y A . . 57 165
D(886927 ATCTACTGTTGAGCTTCATTCC
BVMO6 . CACCCACACACTGAGACAAC
(AC) 67 200
D(886930 GTGGATGCTTGGACCAGAAC
BVMO02 GATCACCTTTTCCCTCAC
(CA)4GA(CA)y ko . 55 145
D(886926 CTTAGACTACCTCTCCTGG
BVMO5 . . GGAGTGGGCTGAGTATAGAAG
(TG) ;g TA(TG), A A A o . 65 180
D(886929 CCAACAGTCTCCACCTTATC
BVM09 ” CAGCTTAACTTAATGGGATGA
(AG)sGT(AG)y o A 60 176
D(886932 CTGGGAGCAACCAAATATC
BVMI13 (AG);ATAGAC(AG); CATCCAAATGTTTTAGAGTGTG 6l 136
D(886934 AC(AG), GGGATTAAAGGTGTGTGC

1.2.3  PCR By &51F S H ik

FIF 7 X TR 51 %A1 IG H BREEPR 2H DNA
7 PCR 4" 4, 2 £ /- 401 F 10 x Buffer (Mg™* ), 1.5
pL;2.5 mmol/L dNTP, 1.2 pL; b AT #5149 (5
pmol/L) ,1 wL;DNA Taq RAMHE(S U/pL) 0. 1 pl; A
M DNA,1 pl;3d H,0 #8555 15 L., PCR IWARF A
TAEPE 95°C )5 min, 1 MG ; AR5 4T 35 MEEF, 42
FEAEE 95°C ,30 5518 K (#5519 5id iR JOREE) ,30 s,
FEAH 72°C 30 s 5 AEAH 72°C 7 min; ZJFHEA 4°C 1%
17, PCR =¥ 3% e HE eI FL kA
1.2.4 3730 XL I FASAG

7 96 FLAR A AEFL I A 43T 52 N AR AT R TR
A (0.5:8.5)9 pL,PCR =¥ | pL, BRI
A7 EHLREM ,95°C 25 PE 3 min,
1.2.5 HdlEgeitFortr

H A I A5 21 7 D G 50 SC AT A B 43 B 4
3730XL DNA analyzer 3475347, 32 H Genepop4. 2
BofE AT B RS, TF 5 I 4% B B (observed
number of heterozygotes, H,) = WLl 2% &A%/ &
FIFEMAE H, = IS5 AMARL BFRE SR8
PIC =1 - ipfi izpfpj = 2§ iPin(l -

i=1 i=1j=i=1 i=1j=i+l

P.P) KIT b b FoREAEFEH , PPy
SRR | RN j AR R AR

2 #HR

2.1 WMIESIMirErEEHE
FEH 7 A DR R AS I = A A [ R A A

HI3A% 2 251, R DQ886927 JEF A 12 ANE5 v ik
A, DQ886932 JEf A 11 554 5 [H, DQ886926 Ji&
A 10 DEEALFE |, DQ886925 JEf AT 9 A4 A Bt
R, B 50 280, DO886929 1 DQ886930 JiE
PiAT T DA DQ886934 JiE i /b, hy 4 A~
SEIEE N 7 AR A B O 2 A A R PR O
8.57 1>,
2.2 ZEEMEHEESE

AT EC T BRBRE 7 35 DR 7 A R 25 7 i
[K%4 ( observed number of alleles) \H, JH_F PIC {E U,
2, MR 2 Al LIHE ke A G H R EE 7
AN - S5 B 2 5 1 Sk 0. 606, F7 487 (X
H R AP BE 7 A ) 86 o7 S 39 BB 2 & R
0.512,F8 A7 [C H ERFRHE 7 A [R] JA2 457 (1) °F- 45 1A
BHARATE R 0.507

3 itig

Haia A2 Fhsie R 24 RFLP .RAPD
AFLP SSR,SNP il EST $ R4, RFLP #xic k1
L HX) DNA 2235 M 1 K R B80U% K 55 ; RAPD
FA N BB AE , RN 24 A T 07 45 AFLP £ R
St 35 PR 4 RS 7 2% PR R A vy O SNP R
HEST HARZ H T KB DNA JFFRGI > 42
ZF B 5 FiarFhricdAR, PR DNA 0 A6)
2 o R ERRD, BA B 2 S E A M, Xt
DNA A B ZEoR R i, n 42488 i 2 PR 0 i % 15
BIE A TR OKCE AR K OF b8t AL S5 R 1Y
gz,
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R2 AU TR BURIHE 7 A DR A 3 B 38
Tab.2 Genetic characterisitics of 7 microsatellite locus in three generations of Brandt’s voles
LI 25457 N
. A . A2 W
HE PR AL idics Bk SERHER /N (bp) P o ZHEE AR
Locus Populations Observed Alleles size(bp) DH EI"I PIC
number of alleles ’ N
BVMOL F6 7 162 ~174 0.520 0. 640 0. 603
DOS86925 F7 4 163 ~174 0. 694 0. 667 0.612
F8 5 163 ~ 174 0. 625 0. 650 0. 601
BVMOD F6 6 139 ~ 146 0. 380 0. 640 0. 601
D(S86926 F7 5 139 ~ 147 0.556 0. 500 0. 459
F8 6 139 ~ 151 0.375 0. 475 0. 460
BYMO3 F6 10 151 ~ 194 0. 460 0. 680 0. 663
F7 6 151 ~17 0.778 0. 667 0. 62
DO886927 o ?
F8 9 151 ~183 0. 600 0. 750 0.716
BYMOS F6 5 175 ~ 186 0. 560 0. 460 0. 380
F7 3 173 ~ 181 0. 306 0.278 0.249
DQ886929
F8 3 175 ~181 0. 425 0. 325 0. 290
BYMOG F6 5 192 ~210 0. 300 0. 600 0.548
DOS86930 F7 4 192 ~211 0. 306 0. 361 0. 341
F8 4 192 ~209 0.275 0.275 0.265
BYMO9 F6 9 170 ~210 0. 680 0. 680 0. 669
DOS86932 F7 5 170 ~203 0.583 0.750 0. 706
F8 6 171 ~203 0.525 0. 675 0. 639
BYMI3 F6 4 125 ~134 0. 440 0. 540 0. 430
F7 2 126 ~134 0.361 0.361 0. 296
DQB86934
F8 2 126 ~ 134 0. 325 0. 400 0. 326

H AT N A b ME 5Tl s HEAE 4 =
S BB PRI AS 22 VR G ST RN ZE SR R
H, Fl PIC {E & PF M R R 5t A% 2 S vE A iy = 2248
b, — M H, 5% PIC {H 8K, % JE B 61 24 & F I L
PR el i A8 15 BBk . ARaFgE 7
AT JBE 7 4% 1 78 1% 22 = AR B0 A B T B AR 4%
R PIC R H E 5 51128 DQ886925 ;0. 606 Al
0. 652 ;DQ886926:0. 507 F1 0. 538 ; DO886EI27 ;0. 669
1 0.699; DQ886929: 0.306 Fl 0.354; DQ88E930;
0.385 Fl 0.412; DQ886932: 0.672 I 0.702;
DQ886934 :0. 350 F1 0. 434 , 15 I A 52 56 28 3% £ T4
6 LA A [G H BRI~ 34 PIC {E7E 0. 306 ~
0.672,F-¥) H AEAE 0.354 ~0.702, [FI4 Fe2EE 0
FERIFHREA it 15 Z2 S PEAH ELEE, 40, C Marchi 45
2007 ~2008 4FHF 5T £ 22 WA Al X3 A — A 3 88
X3 A9 A& 5 R AR BE (H,. 0.671 ~ 0.835)
Magdalena Mikowska''>'2009 4EH H /NS Kl T4
Ja 5 Y X 3L 10 > Mk 9 32 A R E (H, . 0. 578
~0.869) .Claudia Melis %:'"°'2006 475 1L F Ay
14 K EREE(H, 10, 115 ~0. 486 ) 25, A 52628 1)
A1 TG BT PR AR S0 0 28 A IR R NI L T
WA KA B R s E A, I H genepopd. 2 1Y

Hardy-Weinberg test 73 H5 t = A A1 [C H BRI
KBRS IR AT LA AR AL AR R
TRFr A G A B A RE RSB 1 454

BN ASBIFTE R AT TG B PR T 1 2 A%
PR b DR 26 T2 5 1O 38 1 45 1) R iy ) st % %2
S AR R IRATHE S R A A UR R 2 T
HERY G S ST H T N B X B AR
(35t 1% ZAEVEAT 48 PR BOR  ARFRAE 25 X EFH
TR OLT , DR 1 B PR 1) 35t 4% 2 2t
P, g LR ET A Sh Wi 5 | RN B F SR A4 TR %,

SE Lk
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SeamcaaaendS

SiRNA T 18 M 4 PR R B AT AR A 22715 MireC
Fik M PKCe #5 (b BOWF 5

WANE T e, AR
(WL H 2GRS IR IR EE 2268, BTl 310053)

[{BE] HBHrY WEH NS /M4 RNA (small interference RNA, siRNA) % 58 4= 38 FG A 57 ( complete
freund’ s adjuvant, CFA) 1755 118 P 58 M R BB 75 SR 295 ( dorsal Toot ganglion, DRG) H' MrgC ( Mas-related G
protein- coupled receptor C, MrgC) mRNA 5 HFRIAMTHAE A, 024 E FIX K BUE R I8 B S 8 M DRG PKCe
258K 729 S AR AL ( phosphorylation of PKCe Ser729, p-PKCe Ser729) /K50, Fik M E SD
( Sprague-Dawley,SD) KK 16 L, Bf#L43 4 X siRNA £, MreC siRNA 4H , 54 8 H, KA &8 NIEE 5, W
KRG T AN Y NES 4 d,1 K/d,5 pe/d/ R, B2 4 d, RERA G RIKES CFA 0.1 mL Z37 18 M 58 1
FARAY S5 B H TR 25, EE LA 25 11 d AbFE, 43I T RSN E AT AT 452 4 d(CFA B0 h) (45255 d
(CFA #4524 h) 25245 11 d(CFA 38T d)5 A ARSI K BRUE R ML R 1] ( Paw withdrawal thresholds, PWTs) [
4k, PEGRE R PCR IERM M DRG MreC [ mRNA (93815, Sy 2G4 M B M DRC MreC Fik & ) p-PKCe
Ser729 Wi, R S 4 d HIR, A28 5 d PRALR R PWTs 34 BB T (P <0.01) ; A 25105 418 14,
PIZH R FLZ ] PWTs B B 22 5% . WIER4G 2 11d B K BUEMI L4-1L6 DRG MrgC mRNA Y335, 5% I8 siRNA 4 [
B MrgC siRNA £ 4% #1295 MrgC mRNA (KB R (P <0.01) ; MEE K BZA 25 11d i K BRI 14-1L6 DRG
MrgC 5 p-PKCe Ser729 K761k, 5411 siRNA ZH H AL, MrgC siRNA ZH £ DRG f MrgC FHEZ0 i 2 B B sl (P <
0.01),1fi p-PKCe Sex729 RYFITEANAEA W% FF+(P <0.05) . 51 MrgC siRNA J7 Benl T4 CFA MR e
KB 14-16 DRG MrgC mRNA 5 MrgC B35, Xt MrgC B T4/ fE B3 18 PKCe Ser729 BEBRALKIK S (B

AT K R S AL 4 o 5
[3%488] /DT RNA; MrgC; B 34 C e W Ser729 BEMR AL ; 18 ML S M T AR 275
[hE4EES] R332 [XHEERIRE] A [XEHES)1671-7856(2015) 07-0039-07
doi; 10.3969. j. issn. 1671. 7856. 2015. 007. 009

SiRNA interference on expression of MrgC and phosphorylation of PKCe in
ipsilateral dorsal root ganglion of rats with chronic inflammatory pain

LIN Xiao-xi, FANG Fang,FANG Jian-qgiao, LIU Ying-jun
(The Third Clinical Medical College , Zhejiang Chinese Medical University , Hangzhou 310053, China)

[ Abstract] Objective To observe the Interference effects of siRNA (small interference RNA) intrathecal injection
on the expression of mRNA and protein of MrgC, on PWTs ( paw withdrawal thresholds) and the phosphorylation of PKCe
Ser729 in ipsilateral DRG( dorsal root ganglion) of rats with chronic inflammatory pain induced by CFA ( complete freund’

(BT HFAARREEAEIIH (81202755) ; Wil BEZG DA RHE 21 (2015KYAL72)
[MEBRAN IR, & (1989 - ) Wil +4:, 735, 40(1976 - ), BHERRFSE 5
[EHUEE ] EIFT (1961 — ), 9 38082 A 0, BFF8 07 180 . BRI B30 FERE AT . E-mail ; Fangjianqiao7532@ 163. com,
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s adjuvant). Methods

siRNA group and MrgC siRNA group, 8 rats in each group. After success of intrathecal catheterization, corresponding

16 health adult male SD ( Sprague-Dawley) rats were randomly divided into 2 groups: control

siRNA was injected in rats for 4d, once a day, Spg/d per rat. The model of chronic inflammatory pain was established by
CFA (0. Iml per rat) subcutaneously injected into the right hind paw at 4th day post-administration, then two groups were
administrated corresponding siRNA on alternate day and executed at the 11th day post-administration. The PWTs were
measured at 5 time points of pre-intrathecal catheterization, pre-administration, 4th day post-administration (Oh post-CFA
injection) , 5th day post-administration(24h post-CFA injection), 11th day post-administration(7 d post-CFA injection).
The expression of MrgC mRNA in ipsilateral DRG was detected by fluorogenic quantitative PCR, and the expression of
MrgC and the phosphorylation of PKCe Ser729 in ipsilateral DRG was detected by immumofluorescence method. Result
Compared with 4th day post-administration, PWTs of both two groups at 5th day post-administration decreased significantly
(P<0.01). While there was no significant difference of PWTs between two groups at every detective time point.
Compared with control siRNA group, the expression of MrgC mRNA and the rate of MrgC positive cells in MrgC siRNA
group both decreased significantly (P <0.01,P <0.05), whereas the rate of p-PKCe Ser729 positive cells increased
obviously (P <0.05) at 11th day post-administration. Conclusion  MrgC siRNA can effectively interfere the expression
of mRNA and protein of MrgC in 14-L6 ipsilateral DRGs of rats with chronic inflammatory pain induced by CFA, and the
siRNA interference on MrgC can obviously up-regulate the phosphorylation of PKCe Ser729, while it has no significant

effect on PWTs of rats.
[ Key words)

TEPE R VEPCIR )12 A AE T4 Fh e Rs 19 2 A
m, ERTAIRAR 1 25 9 ] e 52 A sl 50 el e 5 4%
A ST 70 F49 10 DR 8RR AN A T2 P i AR G
AR SN JE 48 I 5 35 D BE AT T B B F 9 A
Jilal,

2001 4 % L) MrgC ( Mas-related G protein-
coupled receptor C, MrgC) J&—FFi B Y G & 11
RS2 AR, HEEDRANAE SM i #2228 8 v 5 98 o 9 ol A
SN R BT AR #4275 ((dorsal root ganglion, DRG)
=SR2 1 e /N R A 280 v B 3Rk
WFFCIESE MrgC 2 548 A E 5| & 1Y HM R o i L
IR B ICALS A BB, B H AT R A MrgC 4
SR HEE— B TRABESE

YA P9 A5 % T 07 F SR 1 C (protein kinase
C,PKC) J& — Ff 22 & B/ 75 & FR S , HL 3
PKCe 11 IR A1 & 9 8 S R T i bt 3 O i
PEAEFI™ . PKCe SR 1k 2 2 RE A 0 1) 3 A
B WEIERM MigC MR 4 T 5 PKC 2% IA
SHOT IR AR S 5 0L 37 5 42 9 B 4K ) ( compllete
freund’ s adjuvant, CFA ) 18 4 58 Py B AY | ¥ I8 v 5
MrgC /N4 RNA ( small interference RNA, siRNA) ,
MBI Fr Bext K U 14-16 DRG MrgC mRNA #l
SERIGRBTURAE HI RS PKCe 22012 729 mifis
IR 1L ( phosphorylation of PKCe Ser729, p-PKCe
Ser729) 7KV FIALBIR B 5200, Ay J5 2% MrgC A= B 2L
PRI RERIR AN AT T i

SiRNA ; MrgC ; Phosphorylation of PKCe Ser729 ; Chronic inflammatory pain ; Dorsal root ganglion

1 #RFTE*

1.1 SKIEzh¥

TE I i g fe B iEPE SD KRR 16 H, IR T 280
~300 g, {3 v 5L 50 s WA R W [ SCXK
(771)2013-0016] , F #7719 5 245 K24 52 56 sh 4 v oo
K[ SYXK(#7)2013-0184 ) , 4 5 19 18] 45 T W 4 2h
WIbRAE R RRE R H B AROK 12 h SRR AT, R
23 +2°C
1.2 FELWRFIFNE

MreC Hifd (415 :0121212030827 , 3 [E Abnova
HIRAF]) ; CFA (L5 051M8725, 3£ [ Sigma 2%
Al 3 2R L35 5 P (ALK 140214 BIOSS A H] ) ;
Z R PR A PR 7 (R RS e g A A PR A
F]) ; MrgC siRNA 5 Xf 8 siRNA (it 5. 3360; life
technologies v #] ) ; Goatanti-rabbit IgG ( it .
A120101F13; 2E [# Abnova A FR 2\ A ) ; Anti-PKCe
(phospho S729) antibody (it F1510; 3¢ [E Abnova
BBRA ) s Loe R PVP B R W (7 i 5
p0128; 38 2 K AE Wy £ R W52 B ) 5 Trizol: (Ht 5.
28218 ;life technologies 2% Fl) 180 % S 57 & (L 5.
RROA7TA, K& F AW AWl ) PCR A H & (5.
1725201 AP; 3 [® Bio-Rad A #]) , HA 344 [
FRorHTAL

Thermo VK % U1 #L ( 24 5. HM550, 3%
Thermo Scientific 23 7] ) ; #O'GC I 5 A2 W i3 s (A .



P LA B A 2 2015 4R 7 A 25 5 7 1 Chin J Comp Med, July 2015, Vol. 25. No. 7 41

AIR; H AR FREA A ) 5 503 6ot B (5
smartspec " plus, BIO-RAD /A 1)) ; %¢ % € f& PCR X
(5. CFX96™ Real-Time system, BIO-RAD 23] ) ;
WikE AL (S1000™ Thermal cycler, BIO-RAD /A #] ) ;
PE 545 (45 . PE-10,0D 0.5 mm, ID 0.25 mm; /A
A T TR b X2 R AR A PR A ) o
1.3 SLIEFHERFIF
1.3.1 HREHE P EE R

KEEEE 1 d )5, KA B 350 me/kg KL, 1
R T B, TR T B, VIO R R, B LI, 2
# LS o B HHR IS 1% PE-10 R OGS
HAHBEYRR BT s, LS 10 12 REHEL 3.5
em, WA WNE WG, B EHESN O, 28 A DL A
JeRk, I0H PE-10 2 THRZENA B, RIGIRE
3d A, BN T 10 pL thER A 2R N S EUEE 30 s
PIRUT BRENE |5 ~ 10 min PR 1EH# 0K BT )5
1.3.2  CFA 12 VEaePEymsinl

MK B T A2 HH ) B OGT 7 1 A CFA
(0.1 mL/ ) 4 h J5 3 35 OG5 Jay i 1 B 480 I,
I L0 BRI D8 o B, R BR B G I IR AR AT R 2L 4
JALLEM
1.4 Wz ESAE
1.4.1 SEeahysri

REATEHNEEARGIRE 5 d, KoK RS 2
g5 R B, BE ML 5> O W 4L, XF IR SsiRNA 41 Al MrgC
siRNA 4,141 8 H
1.4.2  Z9¥Beil 5 525 s b 2
1.4.2.1 2591l

MrgC siRNA JF# 1) ') 5'-CAUGUCAGCUAU
UAUAUGUt-ps-t-3" Fll 3'-t-ps-t GUACAGUCGAUAA
UAUACA-5"; 4% fi X B8 siRNA J¢ %1 K 5
CAAGUUAUC UAGUAAUUAUa-ps-t-3 #l1 3'-t-ps-a
GUU CAA UAG AUC AUU AAU A-5', ARG “t”
R 2-0-H EE PR EWERZ 1T ; “a” fR 3R 27-0- 1 KL iR i
ﬂ/%;“ps" RERACHE IR B, Y8 life technologies o
Al £, # siRNA 50 pg fill A DEPC 7K 43.3 pL fic
B 100 um siRNA %9, ¥ siRNA JTA 216.5 pL
(1) 1-fectTM % G50 op, FHAR SR R i i 1 (i 2 1
A FEZEIRCE 5 min, i sSIRNA FI5E Yt 7850 I
I A B i YL ) siRNA 50
1.4.2.2 S shPab s

PIZH KB CFA @ERHT 45T 4 d RIR 254

X} R siRNA ZH45 T %) IR siRNA F1 MrgC siRNA ZH %4
T MrgC siRNA, 55 4 RZjJ5 CFA i #%, @ 5 e H
TESTHRL 259 3 WK 5 pe/d/10puL,

THSN BT SN 4525 4 d(CFA 1
0h) %5255 d(CFA #5524 h) 4325 11 d(CFA 1&
BE7 d) Heit 5 A s A A BRI 2 4 R 1
1.5 HARH&E

BT IE B 7K A SE 350 mg/kg FRIE, T
PEDSEAGIN ) K B AE BER K 2 DRI, T 4%
Z R, P S B 14-16 DRG,H 4 % £
RS W05 4 b REAR RS W0 B2 I /K (15 % R
VW24 h,30% HEMEIA R 48 h) , 2 A TR, A
- 80°C VKA h IR AF#5 Hl. F T PCR 19 K B 12
A FRER K UK EBUEA 14-16 DRG, 7RI & T - 80°C
UKFE R A
1.6 $EFREM
1.6.1 JE4EBEE ( paw withdrawal thresholds, PWTs)

DL PWTs VE R LA B0 7 {8 It
PR ECE TEHEEE (69 cm x17 ecm x 14 cm)
FRIEN 15 min, FERBZEE B2 Von Frey %2
48 22 (@0.5 mm) B T K BUR IS IE o (T 2
HO N0 FFIALL 2.5 g/ 15 3 60 58 8 ) OR B E
IS, HL 25 AR B4R & S5, 10 s B o8 JBE | 3%
ZER 3 YR, BRRIE) G 5 min , BOEE AR R I 5E 45
e W T KRR o 50 g, BUEITRI A 20 s, L)
B K BRI
1.6.2 KEEM 14-1L6 DRG H1AY MrgC mRNA £
ik

&L RNA A H2 . B KR 14-16 DRG, A 1
mL Trizol , VK AR, 2 IR EFE 5 min, A 200
wL &5, IR AR RIZN R , B & 15 min,4°C , 11,440
r/min 2.0 15 min, B ETERFEIA 500 L SR,
IRA1JG 4°C, 11,440 v/min B0 10 min, BUITHE A
75% W 1mL, IS B TR FRIRAT ,4°C 10,444
r/min B0 5 min, 7 RNA J03E TS, IMA 0. 1%
DEPC 7K ¥ fift, 25 4b 43 Ot O B2 15 K il OD260/
0D280 LM, I3 Ok . BOZ HL(EAE 1.8 ~
2.0 Z[H /) RNA TG 2050 5

TS L R % DNA il 3F 16 25 B8 /Y Takara A9
W SR A H UG TR AR, B K cDNA L IR 2
pL B RNA W BEHLE 19 RTmix (7 RNAsin
DTT) .ANTP &4 . DEPC 7K 32 B8 30 1 S 44 2 H 451
B il R AR R
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SEHE PCR: % il PRIMERS. 0 %k 4% 3151 97,
MrgC F 355145 -ACTCTGGCTCTTGGGATT-3", F
s 9.5 -GAGGGACCGATGCTTTT-3" 5 K FH A i fit
L R H IR = B R B S B ( glyceraldehyde-
phosphate dehydrogenase, GAPDH) J £ H |
W51 4.5’ -TGCTGAGTATGTCG TGGAG-3', F i 5|
¥):5'-GTCTTCTGAGTGGCAGTG AT-3", ¥t R4
TAYFEARARAF G, 28 BIORAD i &,
L ¢cDNA N4, GAPDH SN N2, 2K F SYBR Green
AE 20 pL W AR R 1 cDNA i, MrgC 5
GAPDH 1SR 254404 :95°C 30 s, 95 95°C5 s,56°C
30 s, 4k 39 PEFA, 5 E It 2 Al ;4 N 1 4l
B 65C ~95C5 5,0.5C ik, B 1 1Y Al B 1%
B JC cDNA WX IR BN FEAR R 3 AN AL, R
FH 27 2 R, A5 SR LUK I SiRNA LR &
IR RERIR
1.6.3  KEUE#M 14-1L6 DRG 1 MrgC i1 p-PKCe [
H 1 248 L 23 ) )

SKHIG B2, DRG KRV R (14 pum ) |, U5 25
Yo b ZRT 1 by JZH AR 280 Fr YL 2H 21
U, 1% PBS 12Uk 4 ¥, YK 10 min, B BE A 0
10% IL=F 137 (1% PBS #i k) 37°CHEE 1 h, s+l
MW, A MrgC L& (1:100) (p-PKCe (1:
2000)) ,EWRE T 4CHK, WHEBRBE, LT
37°CHFE 45 min, F—PL, 1% PBS 124k 4 1K, £HK 10
min, EINEPLAR 1gG (1:1000) (FH/N R 1gG (1:
1000) ) HEATHEEARIC , 37CHREOEIFE 1 h, 37 9L,
1% PBS =¥t 4 AR 10 minGEG) o BT S 0
UV G E WS R, Br BT AR R AN &
— PR R AP, R R, WOLIRR
RGN WEIF M A, LI Y =% 1
Ipp 6. 0 FAFHEAT AN 4%, T3 B 14-L6 DRG
S0 AR K P 2R 2, I T3 MrgC 5 p-PKCe [H
PTEARE Y IR
1.7 HiH&ER

A SRR ] SPSS 19. 0 #7583, A y £ s
TR, PIAIE] FE R IS A T A LA P <
0.05 25 W& bRt

2 R

2.1 EHREST siRNA 3 CFA X PWTs B30
EFEIRIN T RN BT AT A4 d

(CFA Y5850 h) 45255 d(CFA #4524 h) 4525 11
d(CFA &8 7 d) He3f 5 ASEF S R BB PWTs,
VA I ERHL AR IR 3, 45 25 245 i 1 1 A Ay 2 il
I

wmE 1 FoR BN EERET AT A KRR Z
) AN 5 PWTs WA B 2257 (P >0.05), 42y
4 d J5 TR CFA BT (CFA R0 h) K5l 9 20
PWTs,MrgC siRNA 21 1% f& 47 T 50 %5 BE siRNA 4
B EF B EZR RS2 E L (P >0.05), 4
2455 d( CFA 1E#5)5 24 h) iF, v WL PWTs 32452
4 d(CFA 1580 h) #B 8 FFE (P <0.01), MrgC
siRNA ZHAY PWTs = T %1 iR siRNA 21, P4 (] 25 7
MG (P >0.05) , Wbiladh— EFFLen 4
2555 11 K, PRULAY PWTs ¥ T 4525 4 d( CFA AR
Oh) M PWTs, (H A Z m I L B 25 (P >
0.05),

—a— i fsiRNA# (control siRNA group)n=8
—A—MrgC siRNAZ(MrgC siRNA group)n=8

b led e
=]
T L} T

)
=
5 E uf
%% 2
@ 3 20F
ﬁgls- an
Z 16f
E 14r "
12
10

1 1 L 1 'l
B ELATRD A8 Sdhad #sd #E1d
base 0d 4d 5d 11d
FEHFCFA(CFA injection)
Time point of intrathecal catheterization(d)

1 L TR B 05 LR, P > 0. 055
5 CFA A% 0 h Fbd, 2 2P <0.01,
1 P RBRAE BT 5 PWTs ZR{B 5 0L

Note: Compared with control siRNA group,
P >0.05;4d VS 5d,242P <0.01.
Fig.1 The PWTs of two groups at different time points

2.2 E4RES MrgC siRNA XF K B £ M L4-L6
DRG # MrgC mRNA RiZHI20H

ORI 25 245 11 d I WA 2 R AR Ol 2 e 22
14 .15 .16 () MrgC mRNA [R5 &, DAY B siRNA
HFRR BRI G5 RN E 2, R,
MrgC siRNA 41 14 |15 .16 ) MrgC mRNA ik
HIACT XTI SIRNA ZH X 7 28795 1 ek 2 (P <
0.01,P <0.01,P <0.01), 435} %t B siRNA £ 3%
IKERY0.71.0.67.0. 71 f%,
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:l 3 [ siRNA#H (control siRNA group)n=4

B MreC siRNAZ(MreC siRNA group)n=4

T oop L I L
-2
ﬂ' E- % LLd
X 5 *

<
PP
-
e £ 05F
EQ
[
2=
=z

L

=

-]

0.0
L4 L5 L6

7 %R siRNA 411 MrgC siRNA 4L, **P <0. 01,
2 PRALREUEM LA-L6 DRG MigC
mRNA ki 9722 1L
Note: compared with control siRNA group, “P <0.01.
Fig.2 Comparison of the expression of MrgC
mRNA in ipsilateral DRG 14-1L6 between two groups

2.3 BH M ES MrgC siRNA 3f kK B £ M L4-L6
DRG # MrgC ZRiEH M

W 3 s, MrgC EZERIETE DRG 1 /)N
MZITH SRR ZS 25 11d J5 PRI MrgC 35
Ak, 5% R siRNA 41 3, MrgC siRNA 2 A9 MrgC
FF 200 i 52 B 5 B A (P < 0. 01) , 29 K% B siRNA
I 60% , WCEERIWESRET K S5,

0.6

0.4F

LE S

MrgC-positive cell(%)

MrgCH 48 41 i 26 2 32 (%)

0.0

At siRNAZL MreC siRNAZH
Control siRNA group MrgC siRNA group
TE: 54X R siRNA 4L, P <0. 01,
3 PR RREM 14-L6 DRG MrgC

FHIA: 2 0 1) e %5

Note; compared with control siRNA group, “P <0.01.

Fig.3 Rate of the expression of
MrgC cells in 14-L6 ipsilateral DRG in each group

2.4 EHME S MrgC siRNA 3 K R B M 14-L6
DRG = p-PKCe PHE4H AR {50

K252 11 d 5 14-16 DRG PKCe Ser729 s
WEFR L A A5 4K, L p-PKCe 1 BH P 40 B 2% Sk BFA1r

ZEIANIE 4, 5% B siRNA 41 HL %S, MrgC siRNA 40
(1) p-PKCe FHIEA R B TF = (P <0.05) , 29 %t
M siRNA ZH1 126% , ZOGEE RIS 7 K 6,

06

=
.
T
H

p-PK Ce PR #5411 B ¢ 7 28 (%)

Rate of expression p-PK.Ce(%)

0.0
i siRNAZH MreC siRNAZH

Control siRNA group MrgC siRNA group
TE: TR SiRNA ZLAfLE, © P <0.05,

B4 MK FUEM DRG p-PKCe FHYEANAE R M Lo 5L
Note : compared with control siRNA group, * P <0. 05.
Fig.4 Rate of the expression of
p-PKC in ipsilateral DRG of each group

3 g

MrgC J2& 2001 4F & BLAY—ZEH ALY G 28 ik
AR LA & B 5K TAM R # 22 RS2 DRG
=X & ay b /N AR SE sh 2 o0, BF5E R B
MrgC 2 518 VE & 5E 51 & 09 40 J8 9 v o 80y 34
H0 L ER T AT R & B MrgC S 30 45
KA RIS UESE MroC 7618 M Mg & R i 78
OGRS IR AR 2 — 20 i D Re I 5 X figad it
siRNA T4t mRNA SRkl JEH A FR, siRNA T2
8 R B A R N R BEOBUAE RNA 5 505 R 1Y
mRNA []J5 AR, 76240 A N RF 5 AR S mRNA, AT
PSRBT SRR A A RS ARG B RER
257 siRNA BB o 5% Je 8 B AR 2 W A
AL Y517 % DRG EHEHTHAEH", AR5
WS B N 25T siRNA , WLEEEI 2525 11 d IFE]
CFA #5557 K, MrgC siRNA 25 DRG 14-16 1)
MrgC mRNA {9335 5 35 B BAKF X AR siRNA 214
N AR RIS B, 2P MBS A MrgC siRNA 4H
MrgC )R IR B I FEAIR , 290 XF BR siRNA 411 60%
5 MrgC mRNA 28 fLAH— 8, X ok B 8 N 78 5%
sIRNA F BeAT R MrgC JEH KR I FRA,
MNITTE CFA P2 M3 () BE il sy 57 1 MrgC
SEPR TR

CFA BRI ARy — Fh 28 i B 5218 M R



44 HE H PR 2R 2R 2015 4F 7 A4S 25 %557 ] Chin J Comp Med, July 2015, Vol. 25. No. 7

PESR AR AN S CFA 75 57 A B8 6 i S —
MEAE 4 h WARRE, ARMRMP2MEN 24 h ~48 h
PSSP R BEJS 78 7 d 25 A ek BUE AN
e Z SRR BT SOk AR A e T
Frgz 4 ~6 A, i AE g ™= Az i) R M SRR — e
18 d Lk B DRI 28 P 7E CFA 18 5 bk
S -3, Jiang " 45 A Kk BUAEMEAS PN T ST MrgC 45 5%
P B0 50 4R B b R 88 it 8-22 K ( bovine adrenal
medulla 8-22, BAM8-22) /AN RE I 5 Wil 1F # A Bl i) 2k
Bl B AT 55 CFA 51 & 19 5 S0 AIL A 2 oL i (24
h) (HAREREHI 55 CFA 5] & A 57309 #4051 4 (24
h) . SI%WFIE LS RA— B AR FSE CFA 35
AIAEINZA S 4 IR MrgC siRNA T3¢ ( SCHR4RIE UL 2
we/ YR 4 YO S% siRNA F BEAEAS 1 1E 3 B
f) MrgC mRNA ik F[%50% ) , 5%} R siRNA
2 LA A 0 el K B ML [, CFA &
B 24 h, 0] WLFZH A PWTs A8 MR 3 R R%,
$i7R CFA B DSy . (HAKZE4G 5 siRNA T
PEZE CFA 557 K, 2 e ALAMRS B 475 A 00 WA k2%
S XEERFWME MreC (IFIKARARER I CFA 5]
FHPBR IS8, BA Guan Y 2517 % Mrg 2
PRIGE0G (& MrgC ) J5 8 N 1 5 BAMB-22 RBE[W
HAELE CFA 5|6 07 3 AILBR B 13 B0 0 92 ik
(24 h), ZIHE AT RESZE BT R EFTTER T Bk MrgC
LR Z AN Mrg FER R BB &1, PR AHT
FEBA MEE T MrgC LN T CFA 51 4 #UR 5E
AR, BOR R R AT HE— BB 0 B AR

PKC J2—Fh BN 557 S0 10 %
P AR AE 51 L 1 P 9 o U Bh 5 4R R
FHHEEMAE,© RS A R 1L 2 PKC B
BomEEAREN . Honan % AL T IEH KR M
I g W 9% & IR, 85 N 45 T MigC RE S5 1k 8 3 7
BAMS-22, v FH 4= 241 Jf B85 7 B R ke L5 B %% )
FH 1) BR A 2 3Z K (transient receptor potential
vanilloid type 1, TRPV1) ik R 250 K2y 4 13%
f) DRG #2570 , 1IX —34 0 % PKC HFESEERN 7] Ro-
31-8220 FrA ) 5 47 F 5 2% B M P9 4T BAMS-22
MHIT CFA % HEBETS M L PRCy i LT,
PL EAFFE R PKC 7E MrgC 3P0 By R 35 il 25 &
FERER . HJE HET % JC DRG H PKC 7 MrgC %
CFA i & B8 M 4 i 18 ol 1t 75 o g ke 725 A AF
5%, PKC AYIEEE & 16 90% LAY DRG /N E 24
Zouh ik Ser729 SRR L& PKCe 51 K T

Ve 1 B — A AR T R 2R AR5 W S A A AL
ULEK MreC L5, PKCe 11 Ser729 s5 A7 iR 1k /K T
W1 ETF 85 R R W DRG H PKCe 1Y Ser729
ST AL N T30 ] PKCe ) e PE 0N & MreC
il CFA 8 5 VR 10 B 240 2= HLTH]

25 LT ARBFGEAE CFA 18 26 95 iy 26tk |
BRI M ST T MrgC 3 R0 3R B A | 32 B 780 e X
MrgC [ 1E 1 5 3 PKCe Ser729 B g fb.11)
K-, ZF PKC & —ANEE G, s T2/
VIR VIR G 1 40 F M2 2%, 0 TRPVL, F — 20
BB 78K 582 MrgC/PKC R AT,
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H 4 B FEXT CUMS 75 5 B HPARE R BRI T A 2
Hisi PN A B 21 o 222356 IO 1) 55 e

gK %17%ﬁj}1,¢%+ﬂ‘/m l\bjil ,ﬁa T}%l J\}%?l
(L AEstpBEZG R 22 pe  dbat 1001022, JEat B 25 R 6 B2 B, Jbat 100029)

[WE] BRSSP AN ] TR AN ( CUMS ) SO ABSE S BRI AT by 27 B ki P B e 24 o
R TRNRE , ik SRS T U AN R s G IR 1Y Ik S AT AE O BB v 5 7 RS R AT 4

JE#E(12.6 g/kg 4.2 ¢/kg. 1. 4 g/kg) FIERMRIEIUTT (3. 5 mg/kg) EEHEE 4 JAGEATIRIT , 45 240301100 4k S8 50066 1o 3805
22,380 11 W, U E R T IR AR R, M K R g | LA K S e S oK F 2 B | 3R LIS B AR AT Ol A
TR 5 S A, SR FH o S50V M - F b 125 0 A B g 22 VA T A7 B e 2 f 22368 G (5-HT DA \NE K H AR =
YRR, &R SHIER IR A BRI R 7 RS IR E ROKIEFEE 4 e W ok 2 3 ATk G 3h
WG (P <0.05,P <0.01) ; SR [0H, A LR 2 4 J8 5 , & 70 i nl 0 & sk I FE H 4 L, 0k
-i2 ) I B R AE ELS ZHIREL(P <0.05,P <0. 01) , B AMAR S A7 2 2 5 vl FH s S AR A 84 figi B2 J2 v 5-HT DA DL}
NE B & (P <0.05), £ HE M HEE CUMS SOMARE K B AT A2 508 /E FALHI T 58 -5 38 v 1
R A 23 T A A R

[XBIR] AL IHRAE ; 18R T I3 R RN 35 P 283
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The pharmacodynamic research of baijin capsule on depression in
chronic unpredictable mild stress rats

ZHANG Rong' ,DONG Shi-fen' ,NI Bo-ran> , WANG Zhi-qing' ,NI Jian' ,SUN Jian-ning'
(1. School of Chinese MateriaMedica, Beijing University of Chinese Medicine, Beijing 100102, China;
2. School of Basic Medical Sciences, Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract]  Objective To evaluate the effects of baijin capsule on behavioral changes and monoamine
neurotransmitters concentration in chronic unpredictable mild stress ( CUMS) depression rat model. Methods  The
depression rat model was induced byll-week chronic unpredictable mild stress combining with solitary. After the model
were established, rats were given the decoction of baijin capsule (12.6 g/kg, 4.2 g/kg, 1.4 g/kg) or fluoxetine
hydrochloride (3.5 mg/kg) by intragastricfor 4 weeks. During the experiment period, sucrose consumption and open-field
experiment were conducted to monitor the behavior of rats, such as sucrose consumption percentage, horizontal motion, and
vertical motion. At the end of the experiment, the levels of the monoamine neurotransmitters in the cerebral cortex and

hippocampus were analyzed by method of high performance liquid chromatography-electrochemistry. Results Compared

[E£TB] EBXRAABEEH LI H (81173563) 5 B & “ H I 25 Qi " B F K L 11 (201272X09103201-026 ) ; b5t B 25 K22 7R 152
WEFE A % B3 H (2015 - JYB - XS084)

[MEB R I5KAE (1990 - ), Lo Ml+A:  BGE J7 1) . T2t 2 AE #h 25 BRI OR

[EWRAEE TN T (1952 - ) , &, B8, W AR 0l B 1)« rh 24 B 3 T R BB 25 W5 , E-mail : jn_sun@ sina. com,
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with the normal group, the weight, horizontal displacement distance, vertical movement times, and sucrose consumption

percentage of rats in model group decreased significantly after stimulated with CUMS and solitary for 7 weeks (P <0.05,P

<0.01). Compared with model group, consecutively administrated for 4 weeks, horizontal displacement distance, vertical

movement times, and the percentage in sugar water consumption significantly increased with the treatment of baijin capsule

(P<0.05, P<0.01). Meanwhile, the content of norepinephrine (NE) , dopamine (DA), and 5-hydroxytryptamine (5-

HT) in the cortex were significantly increased in rats of the baijin capsule (P <0.05). Conclusions

The results

indicated that baijin capsule improved the behavioral disturbances in depression rat model, which were related to

enhancement of the concentration of monoamine neurotransmitters in the cortex.

[ Key words]

B AL 2 58 4 T ) B9 38, SRIRE & 30
WERZBE FTHEH, A TAEHL (WHO) H#iid,
2012 4F A BR A IARIE 19 N BGAF) 3.5 1¢., #
2020 A, AR 4 K B A 4 BR T B 1 28 R A
F IR T 20 R £ 3 T SR8 A Al R 1 e R 9
Rz —2

B B TT R Ud 2 A2 4 W9 I 2 B IR A A
RE A LT 22—, IZ AR BTN Ry ik Y 5 -5 48 g (5
hydroxytryptamine ,5-HT) | Z [ }% ( dopamine, DA) |
EH'E EIRZ (norepinephrine , NE ) &5 fift 538 Jit 7 &
ARSI REAR T T S EAARS I AR AR AE I5 Y7
Z R ZFRFE(TCAs) JEFENE 552 €0 JHe FH-H5 S i
I (SSRIs) 5-F2 € i A1 25 HUV R b it 3R P4 JROBLEE 1)
7 (SNRIs ) 45, HATMARHLEI LA 5-HT \NE Fl DA
SFHLE 2 R AR BIVE IR £ I SNRIs 252
Pyl 5l ke Sk B G IR 5) 51 K Sk 5
7SR v 11 A /e - L (S N oy & S e |
AR B EZ M E L,

P14 e 2 R AT B AR AR 4 A5 DO bR h 24
LR, B AR 22 A i DR, IR b TR YT
AISIE SR T o AT 5T SR I AR AT 60 IR
I3 ( chronic unpredictable mild stress, CUMS) 45 &
IRFR A 7 RS AMARSE R BB | 25 7 11 465 S e
TEFENE 5328 000 JHe P 5 JBCH 1) 700 BRSPS VTR T, O
FEIRY I O K BT 2 AT Sh A W IR 97 45
IR e B5CBH - F A 22k o A T B G e 22 v
LY S-HT NE DA S HARH =9 1) &5 1
DA ) B 1 4 e 2 ) (AR T AL

1 #MEFAEE

1.1 SCIEzh¥

SPF 2% SD KR, 72 H, MEMEA /R 120 ~
150 g, FH b 4 42 52506 3 4 H AR A BR 2 ml 44t
[ SCXK(%%)2012 ~ 0001 ], 5 4% 3 ) i V7 AR5

Baijin capsule ; Depression ; Chronic unpredictable mild stress ; Neurotransmitter

[SYXK(H)2011 ~0024 ], F iR M (23 £2)°C, HHX}
MEEN (65 £5) % , SEEnTg sh Wik PRI 1 A, A
PR ICE K
1.2 #HR5RHF

ZARE . e R AR R, b st P R 2R
2 g R R R IR AR 0.6 o/kg, KER3Z
WA ARG IR A 2 51 R 12.6 g/kg,4.2 ¢/
kg, 1.4 g/kg, Horp 4.2 o/kg Ml PREFRH & PHAE
X RRZY . ERFR S VU TT /3, PATHEON FRANCE A
BROSFIF= a5 4086 A, K B B 44 2577 3.5
mg/ kg, EIRZHI A A LK BE T R e R A TR R
WL IHES (i.g ) 42N,

5-F2 (0 % (5-hydroxytryptamine, 5-HT) , It = #
030M12681V ;5-5% 5| Mg 2, 2 ( 5-hydroxy-indole-acetic
acid, 5-HIAA ) , #1t 5 #BCBL9722V; £ H 'H LR &
( norepinephrine, NE ), it 5 SLBF3808V; £ [ Ji%
(dopamine , DA) , #lt*5 P5S00090;3 ,4- ¥R LR (3,
DOPAC ), #t =
1451791V, B 75 5 R (homovanillic acid, HVA) , it5
306081 ; LA F 30 A b, A4 3 50 5 10 A
SIGMA 72y &), H B N {4 3% 4 ( Thermo Fisher
Scientific , USA) , H AW Ry o Hradi
1.3 FENSE

Alliance 2695 5 30 AH 4 1% 1%, ECD2465 H 1k
SERGIN AR, B AR TAE R AR AR (Ag/AgCl) 2
FbE A, JY8S-TIN 8 75 4f i By 6 ML, €5 3% A Oy
Atlantisd C18(3 pum,2.1 mm x 150 mm) , FEFK
ZH E 25 %, Heraeus Fresco 21 & i# & %O AL,
PHS-3B ¥ PH i1, JATI103N 43 #1 K, [ il w4
(80cm x 80cm x 40cm ), /NBI W 1T N 3 AT R &
( Ethovision XT 9)
1.4 THHERKY

KEETARBR W HICIFAME T, 1E 0P
18,6 K%, 1 JE G iR A s A 37 50 g 45

4-dihydroxyphenyl-aceticacid ,
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BEAIL 53R 1E 5 % BEZE R SRS B 2 JE 5 X B4R
6 H/% BRIZH K R BRIE IR IR, BERIZ K Rl
BT G R E R 37 S50 45 B BEHIL 3 Sy L SR
RG] MY+ SRER PG VT 4L, A + A I v
o ARSI AL, S A PR B G i 3R IE O BRZE R
ERE Sy W NG

WAL 8 JAFF IR A THE B 45 2 IE w0 HRZE N
IO AR 20 A H T 280K A AL + Eh R F PG VT 4
fHRE S E BRI PUTT 3.5 meg/kg, B + [ 4 A
E AR A HVE S S IR EIE W (12.6 &/
kg 4.2 ¢/kg 1.4 g/ke) , 2R 10 ml/kg, iESE
w4,
1.5 BhYEEIMET

R Katz , Willner'® = 8 1 1807 8= RS 1E 2 8
BT R UNT A5 6 (24 h) BRIk (24 h) R (1
min) FAN L (45°C ,5 min) JHIEHE (24 h) BER
IR (24 h) | UKOKIF UK (4°C, 5 min) | 8 37 9K
(23°C,10 min) , BRXTRALHAN, W ] K SRR a
e N, B H L RN BN 11 ], TR
AL R By =X ke [) — sz iy X%
S
1.6 1TAHZKEN
1.6.1 {REME

S AER B o AT TEAR 3 J8 7 B LA 11 )]
XK BRI T I 2
1.6.2 Wiz

P B E T 40 cm, 1K 80 em, DY JE J S
Bk BB ey o A IS 5 min JT
HHAE R GEMELIFE F N YITEY N 5 min 91T
T RO S E B, T s sk, kR
I SIE B T LLGE 1 AT N 2 B R GRS B . O
SR B gy a8t 3 8.7 B LA & 11 AR KRR
PEATK 18 s AN EE E s shi il e .
1.6.3  HMEKIHFEILK:

THUG W& BERT 1 R KB IEAT 1% B8 K AR 411

Y5, THREBTFERTIEATER | OB m e B ik, A
IR A I A TR B A K 22 h J5, A2 2 h
AR (P& 1 h BESCHORF00E) o THRREK D
5 i = R/ W/ (1l

WK A W8 BE (% ) = W5 7K I #8/ 5 WA T AR
x100% .,
1.7  FeZH 20 B B 2008 JR O 46 i

20 R BRI 2% 30 min JARFE, 7K bR
BRI B J2 AN A, R E S A 500 pL 0. 1
mol/L HCIO, ( % 0.3 mmol/L Na,EDTA, 0.5 mmol
Te/AKEAREREN ,4°C T¥% ) , #7212 10000 r/min /5
FEEC 10 min, B E Y 200 wl, 10000 r/min F-IK B
> 10 min, B 20 L ARG I 0 Jrlg 28 o 2358 Jo I G
FEAC Y)WV B, A1 4% 5-HT, 5-HIAA, DA,
HVA ,DOPAC,NE, FFlFESL T - 80°C IR FF
1.8 FitF A2

P SR + FriE2E (x £ 5 ) T, B
T B R SPSS 17.0, K BN & 5 22 40 it
(one-way ANOVA) i1, H LSD #6565 H 55 W4 21 [ 11
25,

2 GR

2.1 CUMS XiE0 B3 AWK 7 ARNITAERR
&R
2.1.1
fegh it

5 IE R R AH L, SCI0 36 3 8], BRI 2 K R A
FICI 255 S0 E 7 JRI AR R AR TR 2
FEAK(P <0.01) 25 R WE 1,
2.1.2 CUMS )it 0 J& .3 J L& 7 J& K BB 7K i
g i AR AR S

S IEE X AR L, SCI0 5 3 R Y 2 K RO
KAV T 35 25 5 A 7 R AR 2 R RO K
fivs i B W AR (P < 0. 01) , 4278 CUMS 52 7 4
Jei BB S PRI e (IR S5 R L 2

CUMS 5275 0 J& 3 JRILA K 7 J& K Bl Ak g Ay

F1 CUMS It 0 J6] 3 FILA K 7 Ji R B AR A2 2R
Tab.1 The body weight changes of rats with CUMS induction at the week 0, 3, 7

1A Weight(g)
4151 e . . .
0 Ji 34 7
Groups N
Week 0 Week 3 Week 7
1EH 4 Control 12 170.90 +12. 54 238.90 +29.98 344.92 £78.76
HERIZH Model 60 170. 49 +10.28 230.52 +25.67 262.98 +35.83 "

S I4AE, P <0.01,
Note: Compared with the control group, ™ P <0.01.
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2.1.3 CUMS it 0 J& .3 LK 7 KR 37K
Wiz sh ik B iz sh AR b g5 R

SIEF X ATAA L, SE80 55 7 JRI A BRI 4 KRR
IKVZ B T s 8 B BE K (P <0.01) , $27R
CUMS & il B A BB AL A T, B 51 s 9 ) AT
FEPR AN A FE 06 Sd A 6L i I 55 0 A
5 451 2% 3,
2.2 BAEKRETFTX CUMS EINERE X RIERIT

HEHRE
2.2.1  HERHEA X CUMS SUARTE KRR A

PREE B/ fi 8 2 452

WFFEAE , 18 PR NS T, RIVEE 3 JEl A i
T ORI, Sh AT e, sk S5
WYITEiRyT ) BATIR A, XSRS Wy R AT R 40 4 A
AIRYT I AR oy B IE 8 X BR 2 Ab, oA 2% 2L AT AR 3oE
PRI, A5 R R, 5 IR R IR A L, i

11 JE e AR 2H R B A E R A 43 AR 2 AT
(P<0.05,P<0.01) ; SRR, & IR HELZY
4 JHJE,12.6 g/kg 4.2 g/kg LS 1.4 o/kg 4H AT 3%
Fh i T AR A R R BB K R RE R (P < 0.05, P <
0.01) , fHXF K AT TC & 5, 45 5 W% 4,
2.2.2 H4EE T CUMS ZmARAE K FUSE A
W37k -1z s 2 152 Bl 50

SRR, S IEE ST IRAIMI L, 3 11 RS
RIZH K BKFI2 3R 25 | 3 B3 3h BT 2 B R
fIR(P <0.01) , $E/RIZA ARG L AR RF AR IR A
EREMAMIL, A RS2 4 H5,12.6 g/kg,
4.2 o/kg VA K 1.4 o/kg 4] 236 S AR AR YR BRUK
is B R A A | TE IS 3h WEO D AT R R AR,
BREWZET (P <0.01) /R H 4 KREHLA B
ABYE 25 -2 5,

R2 CUMS 57t 0 J 3 J& LA 7 JEI R BBl 7K i 18 JBE A2 Ak 2%

Tab.2 The sucrose percentage changes of rats with CUMS induction at the week 0, 3, 7

BEKIWPEEE Sucrose percentage( % )

215 %
il ! 0 3H 7
Groups N
Week0 Week 3 Week 7
1E# 4 Control 12 75.97 £6.22 74.76 £9.29 68.63 +13.27
FERIZH Model 60 72.77 +11. 06 64. 66 £25. 86 43.60 £23.64 ™

T 0 IRAALL, P <0. 01,
Note; Compared with the control group, ™ P <0.01.

&3 CUMS 55t 0 J& 3 JH LA K 7 J R B 57K F-12 3 Al B sl 28 f 2

Tab.3 The changes of horizontal motion and vertical motion of rats with CUMS induction at the week 0, 3, 7
KFis3h MHIZH

21 51 1%k Horizontal motion( cm) Vertical motion(n)
Groups N 0 JE 3 JH 7 14 0 A 3 A 7
Week 0 Week 3 Week 7 Week 0 Week 3 Week 7
. 2798.74 + 2929.27 + 3059.91 + 12.35 + 12.50 = 14.83 =
=g
IE% A Control 12 576. 43 1188.32 425.08 5.34 6.56 3.95
2754. 44 + 2876.07 + 1155.32 + 12.11 = 10. 04 = 4,95+
SR Model 60 -
LRI Mode 695. 34 1349. 13 630.31 ™ 5.23 4.62 2.41"

TS X AL, 7P <0.01,
Note; Compared with the control group, ™ P <0.01.

R4 AT CUMS EUMARLE R B BUR T K (g B2 19520

Tab.4 The effects of baijin capsule on weight, sucrose percentage indepression rat model induced by CUMS

ikl FilETs wE LN TS
Dose( g/kg) Weight(g) Sucrose percentage( % )

Groups

IEH X B Control — 366.92 £89.63 * 81.05 +8.37*
7 Model — 293.17 +57.36 42.83 £21.58

FPEYT Fluoxetine 0. 0035 296. 33 +60. 60 79.81 +£18.91 ™
12.6 287.83 £59.91 69.34 £26.07 *

M 4 1% Baijin capsule 4.2 309. 25 +56. 43 73.79 +17.88 **

1.4 294. 08 +56. 28 66.63 +16.72 ™

T SR, * P <0.05, P <0.01,
Note; Compared with the model group, * P <0.05, P <0.01.



50 P F A R A AR 2015 4E 7 4525 #4557 Chin J Comp Med, July 2015, Vol. 25. No. 7

RS AT CUMS EUMARAE R BRI 577K -2 2 M T B2 31 Y 521

Tab.5 The effects of Baijin capsule on horizontal motion, vertical movement in depression rat model induced by CUMS

ikl FrllRS
Groups Dose( g/kg)

Horizontal motion( cm)

FHIZH)

Vertical movement(n)

7K1z 5y

TEH X} 18 Control —
FRH Model —

FGIT Fluoxetine 0. 0035
12.6
42 82 Baijin capsule 4.2
1.4

2989.95 +859.51 ™

2407.29 +564. 88 ™
1865.93 +478.16 ™
2061.79 £927.28 ™
2002. 25 +907. 30 **

13.27 £3.41™
1.60 +1.35
13.18 +5.86 ™
15.20 +7.84™
13.80 £4.44 ™
11.04 +3.89 ™

669. 97 +333. 21

LSRG, * * P <0.01,
Note: Compared with the model group, * P <0.01.
2.3 AE£RETHX CUMS FINERAE K FRAKEY ik
L= S A
2.3.1 HERET WX CUMS SEHMARAE A B A
I 12 22 B PR A Aot 223 IO ) 5% )

5JIEH 0T B2 AH b, 5580 20 K BRI K 2 5-HT

DA NE 1% & B B FAIK (P < 0.05) ; S5 A0 41 4
o, A 4.2 o/ kg 74 ] 18 35 T = AR K B
Fiki Bz 2 H 5-HT DA DA K NE )& 5 (P <0.05,P <
0.01),1. 4 g/kg 7541 T i 35 S PAR K BN B2 2
W S-HT Ml DA (& (P <0.05) 458 L% 6,

R6 BT X CUMS ECMARAE R USRI IR K2 J2= 1 22088 S5 14 52 )

Tab.6 The effects of baijin capsule on monoamine neurotransmitters concentration in cerebral

cortex in depression rat model induced by CUMS

215 7 %R 5-F % 5-FR05| Wk 2, TR Z Mg EHE LIRE
Groups Dose( g/kg) N 5-HT(ng/g)  5-HIAA(ng/g) DA(ng/g) NE(ng/g)
407. 04 + 149. 71 + 1075. 90 + 169. 61 +
1E X} B Control — 10 )
¥ B Contro 114. 63 * 20. 47 385.94 % 47.40"
297.58 + 143.53 + 604.31 + 133.10 +
S Mode N
B Model 10 82. 06 11.22 163. 47 22.53
. 462.73 + 154.59 = 1163. 66 + 166.33 +
FPTTT Fluoxeti 0. 0035 10
ST Fluoxetine 122. 81 ** 41.15 438.68 " 18.91*
e " 345.07 + 148. 46 + 833.03 + 154. 14 +
: 125.93 43.30 343.19 42.91
- 410. 66 + 147.50 + 1087. 54 + 176. 60 +
% % Baijin capsul 4.2 10
F 5B Baijin capsule 101.20* 21. 14 347.78* 40.40*
L4 o 416.30 = 129.29 + 864.22 + 140.23 =
' 153.19 * 23.27 218. 44 45.40

T SR, * P <0.05, P <0.01,
Note: Compared with the model group, * P <0.05, ™ P <0.0l.

2.3.2 H4&REE TN CUMS ZMARLE A b
Vg T Bl A 25 35 I P 5 T

5 IEF 0 B2 A L, B 4 K B 5 v 5-HT
F5-HIAA 15 UL (P <0.05,P <0.01) ;5

FERIAAH G, 4 B2 4. 2 g/kg 7320 7] T+ = 30 AR
KE TS 5-HIAA )& &5 (P <0.05), 45 % U
%%70

RT AT BN CUMS ZOARAE R BRI HL I B BRI 22 196 Jo A4 52 )
Tab.7 The effects of baijin Capsule on monoamine neurotransmitters concentration in hippocampus in
depression rat model induced by CUMS +

251 bk %% 5-FR 5-FEME LR
Groups Dose(g/kg) N 5-HT(ng/g) 5-HIAA(ng/g)
1E X} B Control — 10 226.15 +54.27* 105.82 £17. 81"
A Model — 10 137. 87 £26.08 80.38 +15. 86
FRPETT Fluoxetine 0. 0035 10 179. 98 +56. 60 123.02 +44.59*
12.6 10 120.16 +21.92 85. 80 +28. 63
M4 % Baijin capsule 4.2 10 140. 39 +20. 27 114.28 £37.29*
1.4 10 132.09 +27.90 98.28 +26. 01

e SRAUMLE, * P <0.05, 7P <0.01,
Note; Compared with the model group, * P <0.05, * P <0.01.
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3 it

TIARARE A —Ff LLC AT 26l % Sy = SR
I B SRR P , LA BB R o B R R | Bk
e A R 5 SR o, R B — DR T
DRI ] P A2 2 A DX I AEE 1) A 5 ke ik A7 3] o
P, VR T 5 A0 B0 P 10 X6F 245 ) I T B8R 1Y
PN A A X, 1 H A 25 T8 s IASAE B9 & R
BL

CUMS FE7 2 iy Willner 32 Y, 070 b 37 305 A
AT PRI I 22 1 2 2 A5 1 2 A DG e, 9 L 3 P
Tl BERAG , 5 52 B A 1 w30 A2 AR K O N S
AP ARAE o AL BEAIL I ARARL, e Ah, IR B
BRI R, AT R ZR It A A, IF BT AR 25
FEIZAE R A6 T B AR 55 11 PRAMAR 8 3 0936 7 i A
RIS 2 ~5 1) ' Iz g iz T
PIAISHE S BEAIL ] LA BT IR 259 B E 5T

TR R BE A T FE 5 S T X B R B
P ARSI RERR 7 JE 5, AR FROE /K i v 2 B ko
I, RIS T RAPARAE £8 35 B A% O i IR — PR e
P W SR H ORI R AT R, e
VBB e TR A G S, 3 s B I b
RTINS BT IR B A BRI AR, SE R 45 R
TR T JE S SO0 IR He A, AR R BRUK OF
iz B B DA T B A Bl R 3 AR, e B IR 3
YRR 335 sl D, BEATECE R A, 10 B2 R
TN R TR T B ) A R AR RE . A 9 R K
ZBTINERZ ] 30 i TR AT R i TR BB R
B2 %47 2R o™ R K & 4 R
ST N, 14 5 1T 30 b R B AR R BRAT O 2E K
3 PR A& R B AU ER

TS 2R A EE N X, W ES s
- R (CHPA ) il W5 A8 28 8 M 8 S
IR IR ZE RS o 38 UM AR K B 2 A 5 5-
HT DA 45 Z2 ot 208 o LA RS2 AR ) iR g S|
REEEFFIDIRE AR, WF T FR B, 18 PR N 30T 3 2
TR FR U L A A 200 AR 5 A B 4 e R 2R A S0
/D FERE 2 2 fh #2280 ] B8 PR 5 45 RO R ) RE B
g 5 T A8 B2 o 5 ik T 285 o072 eV S T i AR,
T 7 TR, 2 | R A B 5 A A A AR 28 4 0, T
B T Ml 2 P BE DR R SR B T A
BG5S S Tei A, B2 R IR T R D, R
2, N P R i RN B 5t 45 4 5 Dy i A AL 2 I AR RE

RKAEMEZENE,

5-HT /2PN S R b i, 85 5
S-HT £E S 54 RIE S AH IR D)6
FROPEFE A RIS =200 SR FE S RE A SR 0 1 R
H 5-HT & 2 B ARRR B 550 15 i 7™ 25 R B B LE
ARG PRAIFFE 2 B0, TR 55 & i P A B A 1 3 38 3
YIRSTRLIG Ty RAS I T AR R A (AC) TR
FEAK, cAMP 1 PKA ZKSEREAR, AT 530 cAMP {55
WK K 28— LTS 25 R T  a
PUYT A5 T 5-HT, 2R 9di /2 fih iy s 5-HT
(RTS8 I 5 ik i 55 5-HT A2 AR OBV | T v 2% fi
B 5-HT /K, 8 cAMP {5538 1% |, 35 250 AR
VER, i T2 b A I 5-HT, , F 52 46X 5-HT &S5
S DT e B 5 i R SR 2 B AR 2 ~ 4
G A BAEBCIVABE F , 33X ASAL 5 B AR5 15 A 6
1951 J o et 1 B0 AR R 3 6 1 2438 4 = A T
AUEIVEF e 0 AR B LR DA BE2
JUAS T 28388 T, SR 50 R 40 v e G A 326 I
FES 5K 8 e IR EZ A
72 AR, BT S S YRR A
PUKHTA I DA \DOPAC HVA &R &L 2 B i
D, ZK ZERE D, ZRFIE T 5 38 GE3E N 4 it
K225 pcomitE . 25 /E RS 2 R AT L
BTN 5-HT . DA REIHEIRBIHTIVARLE FH , 14 fE i oL
JE ¥ HPA il V5 peh 2 A K R 2R AT LR, #l
YEF/IN, RIS A E A,

ARWFFE o, 1 AZ N 3K K BRI K 2 R S-HT
DA NE VAR Sy 21 rp 5-HT 5-HIAA 158 W%
REAR, it 4 FRYT )G , 14 e ml i 2 T i KR
FZ)ZH 5-HT DA LA K NE f9& & #F5E W, 5-HT
AR DA FRZ I TE P, 30 DA B9 & & 9 H
DA UL K A2 A oy A %% 4 0 i XAl & A K& 5-HT
SZARAFAE Y DRI 1 4 e BTN AR 1 FH AL ]
AE S A S-HT fEth 22 R G /E L, 360 5z )2 B
e 28 5 5-HT DA LUK NE &A%,

SE Lk

—
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D =
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RS H FKBP51 75 = AR5 IR /E

K OB OWE B AREFTN K HEHEGA
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R, B MM-100 fRGBE RS, Wil 4520/ BR 24 h ARV FE I U™ A8 B WP 3SR = B i A8 Ak
Xof /NI ZE S TIREE O Gy, ) A A6 00 O R 10 2L 2 PRI AR 56 356 R A ek A 0, [T IS e B B A AL A
FKBP51 FEP a5 /0N B A A A AR 4 20 s ( MEF ) E AT BR 7 175 2 44k, WLEZ FKBPS1 SR X AR 15 Atk g sg . 465
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FKBP51 plays an important role in high fat diet-induced obesity

ZHANG Man, QIU Bin,CAO Yong,XU Yu-xue, DENG Ran, YANG Zhi-wei, YONG Wei-dong
(Institute of Laboratory Animal Science, Peking Union Medical College & Chinese Academy of Medical Sciences
Laboratory of Gene and Development, Beijing 100021, China)

[ Abstract] Objective The goal of this study is to understand the function of FKBP51 in resistant to high fat diet-
induced obesity using FKBP51 knockout (KO) mice and in vitro adipocyte differentiation. Methods  Four-week old male
FKBP51 KO and wild type (WT) mice were fed separately with regular or high fat diet for 6 weeks. The body weight and
food consumption were recorded weekly, the energy expenditure differences (O, consumption, CO, production, respiratory
exchange ratio, and heat production) of each group were monitored using the MM-100 metabolism cages system for 24
hours, then the liver from the above animals were stained with the Oil red-O to detect the lipid accumulation and the
expression of metabolic genes. In addition, induction of adipocyte differentiation of immortalized MEF cells from WT and
FKBP51 KO mice were used to observe the effect of FKBP51 gene on lipogenesis. Results Compared to WT mice,
FKBP51 KO mice has less weight increment, and less lipid accumulation in the liver, but with no difference on food
consumption during high-fat diet fed. Moreover, FKBP51 KO mice exhibited more O, consumption, CO, production and
heated production under both RD and HF diet conditions. The PEPCK, G6Pase and UCP-1 genes up-regulation. In

addition, lipid content was reduced in FKBP51 gene deficient MEF cells after adipocyte differentiation. Conclusions The
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FKBP51 gene plays an important role in high fat diet-induced obesity through the energy metabolism enhancement and

lipogenesis inhibition.

[ Key words)

W R B R 32 AR (GR) 2 5 AR I 3R 32 IR |
P — B, Lk AR AR 1 A S R T, TT A S
R E I TIRE, CGR IIREM KT E S Hsp90 1
BEA I RE AL AL RE AR A,
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T (4, XTRE 7 04 JB 15 2% SRR R 45 AR, )
IR IR AR Y AR RS TERR I A
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FEEEEN, BHAFERW ANRUT Fe ik s s 1Y
FKBP51 fEHE I il 4 K BT 38 sz AR i VR, 12 i e
FERY A BT Fe i FKBPST 38 33 X b Rz o i 2%
ZORBVEAT  FERE RS A AR L
WEHE R W] FKBPS1 TEAE IR LR AR 195 43k v vl g 2
HEEMEM, AT 2457 FKBPS1 3t A i bk
/N BRI AR 6 B /IS BRU e AR KR, DA S A S 240 A
VARS8, DR S AR RN I D A B A T T F
5% FKBP51 A7 m 515 S IE b B9 VE T

1 ME7TE

1.1 SKIEzh¥

FKBPS1 JE [ i B /I B AR 52 36 %5 DR A7, 15 1
¢ C57BL/6] /NI [ Tt a4 B A PR A R
SN A SCYK(5)2014-0004 ), sh)fml 35 T b [ 2 2
b2 Bt s 2% S5 Sl W A 5 0 B A 85 [ SYXK (&2)
2013-0004) , L (20 ~26)°C, (A FE WA 45 T K
TRt R alivgoK , SCe s b ud, A2 6 ~8 1,
1EH R E ) HEME FKBPST JE IR B/ B ( RDKO, 51
—/ =) JAEE IR HEYE CSTBL/6] /N (RDWT,
51 +/+) R E M HEYE FKBPST 5 P iR /N B
(HFKO,51 -/ =) | mHBIRE R HEPE C57BL/6J /N
(HFWT,51 +/ +) .
1.2 AFE5N=H

Wl B (60 keal% fat, D12492, 3%
REASERCH DIETS) . SYBR Green PCR Master Mix
(Takara) JBZE KA (DEX, sigma) \IBMX ( sigma) . Jif
B (sigma) | 58 B AR W 3% £ (MM-100 R 42
(CWE) MMX # 5k #oc SE M AENBITRE) |
VKZRY) A WL 5] Leica) Realtime PCR {X(A/B)

FKBP51 ; Energy metabolism ; Lipogenesis ; Obesity

1.3 #HEMEENNE

XN B M AT B B E AT I &, £ RDKO
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ITIERRE MRS S, B N B AR 5, 810 %
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10 J&#%
1.4 /NREEENR G KA

PET MM-100 A 355 e 0 43 =0 i) 38 <0 i, Fof B
IRFERRAE, 8 R E 2 650 mL/min (/) FL) AP
1,300 s Ji5 RIgE AR —38 88 R . shsx
& 0GRS, B Y BT a D, e s
& E A S AL A 29 1 ~4 h, T
REREKG I 22 42 251 CWE-MMcomm , % & S50, ¢ A
SAmE PR, SR R BT AR e SR B T,
TR B R IR R X8 /N R R S R B B RS e kL
XPHHEAT 24 h (R A 12 h BB /12 h R, 5
HARFR AR 2, MEEHE AR ASCIT A% 5K
TRAFAERE AL S
1.5 FEEALRHI O #E

R IR S04 6 RS 1/ BRUFFIIE , 9% DA IE % 1k
£ [ JE S 00 /0N SRR S o B BB DY 4 /0N BB AT
JIF . TF H 2R & ( RDWT/RDKO) Fl 5 IR 4K & ( HFWT/
HFKO) . HU1 x1 x0. 5em FFUESEAT R BLUK Y] A,
ML O Yefdty, T O Ye oy v [ B 24 b2 B B 2
SER S 5 T FRR 58 AR
1.6 MEF 0 SAER 7L 250

B4R 51 WT Fil KO MEF 48 ffl 43 b 745
Fatd R 2 80% ~ 90% I, 4k B4 i 41 il
BFRMIROENF -2 K), 2dJa(IEAH 0 R)H
Bk & 10% B 4 1055 B9 DMEM , I A 284k 5 4
0.5 mmol/L ¥ IBMX .1 wmol/L ) DEX #1110 pmol/
mL /Y Insulin, 357248 h J5 GE N 2 R) Elh H
A 10% AR 03 F g 5 25 (MR BE[R] 1) /) DMEM
BiFRd, ZIEE2 R(aAhd A5 4 file K) ML
10% Jifi2F L7 /Y9 DMEM 55 3% 56400 i — vk, 40 i
SOMEEE 8 KEN U A 90% 21 Mg 52 A5 5 40 it %
AR 8 KA AT LT O Yo, 18 % Wi
SRR B AN
1.7 Realtime PCR l|7E

43345 RDKO .RDWT  HFKO 5 HFWT U4
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/NI ZUR B T 421 B RNA, 5 &, i 55 SR
cDNA , R 12 % 5 724 0 AH DG FE ] mRNA |1 3R 356
KA
1.8 Zit o #f

ORI ISF- YA + bR 25 20w, S50 80 R
FH PRISM GEit 4k 6475007, 4L 1] HL R R B R
DM ks, Hb P o< 0.05, K2R A S
SRS o« mUPRIRGP < 0.01 RIAESAHEE
Gt S H o+ o+ 5 M FIR,

2 R

2.1 FKBP51 EERBR/NRIKH S 515 S0

AINRARTED E S5 R nEE 1 iR, EIEFHIKE6
JilJa B A RUNRUA T 58] 26. 2 + 0. 7g(RD WT) ,
FKBPS1 J [A i % /N B Ry 23.5 + 1.8 g (RD
KO) ; ®i g5 5 ), B B BN IR E 5 5] 39.03 =+
0.84g(HF WT) , Ifii FKBP51 J: A @5/ A TN
25.69 = 1.53g(HF KO) ,MHZ# 10 ¢ 2247, A &
PEZESE(P < 0.01), M EREEETTLIE 7655
WEFE 6 JiJ5, FKBPS1 KA a5 /)N BR8] /T
By A= AL/ B G B S A T
2.2 BEEESH FKBP51 EEFB/MNREET
5%hasxx

REMAA SR EEA L, R EYWHERA
/N R E AL A, RATXE HF WT F1 HF

KO /NEL 4 ~10 AW & s 1T TR0, 45
BN 2 Frow , WA 3 R AL/ RO 386 B A
WHHB2ZSF(P > 0.99), i8] FKBP51 JE K &
B/ B BRAR R = iR A R IR R B SR
JTx,
2.3 FKBP51 EERB/NREERS SR

(1) FKBPS1 & [H i b /0N BREL AT 48 a0 1Y) il g
s

X TE R /IS R MR AR e 25 SR n 5] 1 e
7, FKBPS 1 BE R #5571 BRSSP 3 T R 1tk 1
K2.49 £0.1 (mL/h/g) B 12.79 0.1 (mx/
h/g) B & T AR/NIAKR(2.3 £ 0.1 m
x/h/g,PAE) A F(2.37 + 0.11 m x/h/g) {IF
WA E (K 1.A), (P < 0.05,P < 0.01);
FKBP51 R E B /D B R 8 ki = i (2.1 =
0.1 mL/h/g) SEFAARNEL (2.0 + 0.1 mL/h/g) 1%
AHZEHN(P > 0.05), MR B A& (2.7 +
0.1 mL/h/g) BH i @& FHEF RN (2.3 + 0.1 mL/
h/g) (P < 0.01,[& 1. B) ; Bb7k FKBPS1 & A R B
IR R (12.1 £ 0.3 cal/h/g) FIRCIE] (13.7 +
0.4 cal/h/g) #im 1y 7= A o =y T HFAE BN R
(11.1 + 0.5 cal/h/g,P < 0.05) FI&E] (11.6 =+
0.5 cal/h/g,P < 0.01) fy=#a (E 1C) , xXxebsh
WL IEHRE KM, FKBPS1 36K @Bk /N B
PEE = S TN A Y A

R 1 FKBPST DR s/ BURIES A= A/ s R A E IR BT IR L 3
Tab.1 Comparison of body weight between 51KO and WT mice

T 4 JA 54 6 Ji 7 8 Jil 9 10 J&
Weight (4Weeks) (5Weeks) (6Weeks) (7Weeks) (8Weeks) (9Weeks) (10Weeks)
oy 21y
I R BT 16.1+0.4 19.7 £0.8 21.4£0.2 23.4+0.9 24.8£0.5 25.9+2.3 26.2 +0.7
(RDWT)
AR KO 4 . .
ERGR i 15.4+£0.2 19.4+1.2 20.3 1.0 21.4+0.4* 22.4+1.0° 22.8+1.0" 23.5+1.8"
(RDKO)
e LA 4]
@Hj;\]ﬁgﬁjﬁirﬂ 19.0+1.5 24.7+2.3 27.1 1.6 32.1£2.3 34.9+3.3 37.0+3.1 40.9 +£3.8
IR E KO 41
mﬂ??ﬁ()) 15.2 +0.9* 20.8 +0.7* 22.0+1.3% 23.9+1.8% 24.8 +2.2% 25.7 +2. 4% 27.8 +2.9%

. S A R BZHAR L, P < 0.05, ™ P < 0.01,
Note ; Compared with the RDWT, * P < 0.05, ™ P < 0.01.

2 FKBPS1 HE PR/ BURIES A B/ B g R PR L i ok 2
Tab.2 Comparison of food intake between male 51 KO and WT mice

(zNGie 4 J# 5 4 6 JA 7 4 8 J 9 J4 10 &
Weight (4Weeks) (5Weeks) (6Weeks) (7Weeks) (8Weeks) (9Weeks) (10Weeks)
T‘%:“ |=y37 £A g
PN DR EL 2724 21 10.5 £1.35 9.3+0.85 8.4+0.75 9.5+0.7 19.0 £3.48 22.9+0.16 23.6 +1.27
(RDWT)
T;'— | =Y K 2
WH?E\[')%;O)OH 7.3+£0.5" 8.28 1.4 8.8 £1.65 8.6x1.6 19.5+3.3 20.7 £2.8 21.8 £3.97

i SE AR AL, “P < 0.05,
Note ; Compared with the RDWT, * P < 0.05.
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Note: * P < 0.05; ™ P < 0.01,compared with control group.

Fig.1 Comparison of O, consumption,CO, production and heated production during day and night
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Note: * P < 0.05;™ P < 0.01,compared with control group.

Fig.2 Comparison of O, consumption,CO, production and heated production during day and night
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FEiE . CO, M= it 7= R 3 B I 5 X B4/ R
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S5 R A R R
2.4 FKBP51 EEFK/NRSEREFESEIFAE
fhAg B AR B

JFRE HE Y 25 L a2 4G 8 | 3 FiR, 7R IEH
RESMET, BF A8 (& 3A) F1 FKBPS1 3 D4 8 5%
(F3C) /NEHFRE 435 A IR T S i B, e
JE PR R J5 (4 B A= /N BT o (/& 3B) , AT LR

Bl Y 218 1 R T, 10 BT I v g 9 T R AR A
Z I CRIN NG ; TS IR 75 519 FKBPS1 A
/N BURF R (B 3D) | IR £ /0, B 105 e
AR A B AR BN BRAT BT I R, X — 25 R R OR,
FKBP51 BE PR R /)y BRUGT e B 75 S A JHE A KT 3%
A g2 2 90 B 5T AR A B AR a2 B S5 0 i R S
B
2.5 FKBP51 EE&R/NR MEF HiaAERGE S5
=ZmH

X B A 760/ BN FKBPS 1 358 R i 5 7N LA Ak A=
1k MEF 20175 SRR i 70 A0 5 8 KA T4l O Jetash
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JHFREAD e BAS D7 F. PEPCK 45 M 5 2F 7 72 1Y FR
S, HA S 2 P e RS A O AR
KO51 /NEUIFHE ', PDK4 | G6pase ,PEPCK #ik |,
Wl S A AR T, A2 32 B T 1) 5 2 1 2 A, DA
P IERE R BT B B b it A B Sl B T TR
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Note ; Compared with the RDWT, * P < 0.05, ™ P < 0.01; compared with the control group,*P < 0.05,**P < 0.01.

Fig.5 The mRNA level of metabolism related genes in the liver and adipose
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The optimization scheme of Mongolian gerbils
superovulation induced by PMSG and hCG

TANG Wang,LI Chang-long,DU Xiao-yan, CHEN Zhen-wen
(School of Basic Medical Science, Capital Medical University, Beijing 100069, China)

[ Abstract] Objective To optimize the scheme of Mongolian gerbil superovulation. Methods  Based on the
analysis of the animal-week-old, the dose and time interval of hormone, we got the best animal-week-old, dose and time
interval of hormone for Mongolian gerbil superovulation. Results The 6 week old female Mongolian gerbils which injected
of 10 IU PMSG and followed by 10 IU hCG in 70 hours later could get the best superovulation. We collected eggs at 16 hour
after mate with male gerbils. The ovum pick-up rate reached 80% , the number of oocytes were 32. 6 3.0, the number of
the fertilized egg developed to 2-cell are 24.8 +5.4. Conclusions This study summarizes the optimization scheme of
Mongolian gerbil superovulation induced by PMSG and hCG and it supported the foundation for Mongolian gerbils embryo

biotechnology.
[ Key words] Mongolian gerbil ; Superovulation ; PMSG ; hCG
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AR RV BVEST 101U PMSG 1 hCG )& 50 h #BEHETIROR i

Tab.1 Comparison of effects of different weeks old of Mongolian gerbils injected 10 IU PMSG and
hGG at 50 hours intervals to superovulation

IR ()

IR

2151 JEI i (L) . RHECHEIN (% ) TR HEIR R (B
N Number of Number of gerbils : ;
Group Weeks . Ovum pick-up rate Average ovulation
gerbils used collected eggs

1 10 20 9 45 7.6 +£3.6%

2 9 20 9 45 7.1£3.7*

3 8 20 10 50 14.6 £5.9"

4 7 20 12 60 16.2 £6.3"

5 6 20 16 80 17.5 +4.8"

6 5 20 - - -

Hea b FRAAFRFRRERARE(P > 0.05 ), FRAFBTREFBF(P < 0.05),

Note: Values with same superscript letters show insignificant difference ( P > 0.05 ) ,those with different superscript letters show significant difference

(P <0.05).
2 AIFFE PMSG A1 hCG FEGHA AT 50 h 6 Jil e (K I RUBECHEIIHOR Hodk
Tab.2 Comparison of effects of different dosages of PMSG and hGG injected at 50 hours
intervals to superovulation in 6-weeks-old Mongolian gerbils
e R TR T
g3 2 (1) @FHT<~ f) %’Tcﬂbﬂuiﬂ( b?l‘ S HET L ()
Group Dosages Number o Number of gerbils Average
gerbils used collected eggs ovulation
1 5 3 - -
2 10 3 2 27.5+2.8
3 20 3 2 22.5+2.1
4 30 3 2 10.0£7.1
3 OREIRIFEEE 10 TU PMSG H1 hCG 5T 6 Ji i KN D FUBBCHEII% B Heg
Tab.3 Comparison of effects of different time interval of 10 IU PMSG and hGG injected to
superovulation in 6-week-old Mongolian gerbils
L . T .
am wtEohen  COIRCHOIERERCD g Gy o mmecio RWH(%)
L Gerbils Gerbils Developmental
Group Time interval Average 2-cell eggs
used collected eggs ) rate
of hormone ovulation
1 50 20 16 17.5 £4.8 7.5+1.7 43
2 70 20 16 32.6+3.0" 24.8 £5.4* 76
3 90 20 8 3.0+£1.6 - -

H. "FRT0OhAE50 h AR, FREZER(P < 0.05),

Note: * Values with the groups of 50 hours and 70 hours show significant difference (P < 0.05).
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SRS HREA R 3 4570 h AR A A i R ACHE
FRACHR  SP Y BOR S 32 B (1 A) , RE & 2-4
J(E 1 B)WE L L EHRH 43% 155 76% ,
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A THAE RN ( x6) ;B IR E £ 2-41( x11.5)
B 1 SREAIN KK H Y 2-AIHLR R
Note:A: The digested eggs( x6) ;
B The fertilized eggs developed to 2-cell embryos( x11.5).
Fig.1 The collected eggs and the developed 2-cell embryos
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Comparison of the experimental mice of different
parts of the bone marrow biopsy

FENG Jing' ,YU Yuan-wang’
(1. School of Medical Techniques in Shanxi University of Chinese Medicine, Shanxi Xianyang 712046, China;
2. Basic Medical College of Shaanxi University of Chinese Medicine, Shanxi Xianyang 712046, China)

[ Abstract] Objective To explore the best sampling position of bone marrow biopsy in mice. Methods  Mice
were sacrificed by cervical dislocation, then take the skull, sternum, tibial, femoral and iliac bone, making pathological
section. Observed and photographed under light microscope. Comparison of the distribution of the essence and the
hematopoietic microenvironment in different parts. Select site which can best reflect the hematopoietic function of bone
marrow. Results A large number of hematopoietic cells in ilium marrow sections visible. The cells are evenly distributed.
Blood and megakaryocytes were clearly visible. The arrangement of the structure of the scaffolds for tissue closely. The
number of fat cells less. Bone marrow hematopoietic cells in the skull, sternum, tibial, femoral were not clear and not
active. And there are more fat cells. Conclusions As the best sampling position of bone marrow biopsy, is ilium.

[ Key words)

Bone marrow biopsy ; Part ; Comparasion
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Several issues should be mentioned before pathological specimen processing

LI Jian-ying, LIU Jiang-wei, XU Qin,ZHANG Dong-hui,ZHAO Hong-yan,
SHI Wen-hui, LI Jia-jia, DONG Xiang, MA Na,XU Yong-hua
(Animal Experiment Department, Lanzhou Military District Urumqi General Hospital, Urumqi 830000, China)

[ Abstract] Experimental pathology is an important part of life science research associated with animal experiment.
Acquisition and fixation of optimum specimen and subsequent section of paraffin embedded tissue and dyeing are key factors
playing important role in reliability, authenticity of pathological diagnosis. This paper summarizes the problems encountered
in pathological section making of animal experiment and it correspond solutions.

[ Key words]  Experimental pathology;Tissue fixation ; Section making; Pathological diagnosis
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Progress in the isolation and purification methods of
adipose-derived stem cells

LIU Qin, WANG Li-ping, CHEN Fang,ZHANG Yi
(Department of Medical Experiments, Wuhan General Hospital of Guangzhou Military Command, Wuhan 430070, China)

[ Abstract]  Adipose-derived stem cells ( ASCs) as potential seeded cells have been widely used in tissue
engineering. Thus to obtain enough, high activity, high purity adipose-derived stem cells is the particular important premise
of the application in tissue engineering. In this paper, the isolation and purification methods of ASCs were reviewed and the
merit and demerit of different methods were compared in order to provide theoretical basis for safe and high-effective
isolation and purification of ASCs.

[Key words]  Adipose-derived stem cells; Isolation; Purification; Explants culture method; Enzymatic digestion

method ; Immunomagnetic beads sorting method ; Density gradient centrifugation
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The immune role of PD-1.PD-L1/PD-L2 pathway in
Mycobacterium tuberculosis infection

ZHAN Ling-jun, TANG Jun, QIN Chuan
(Key Laboratory of Human Disease Comparative Medicine, Ministry of Health ; Key Laboratory of Human Diseases
Animal Model, State Administration of Traditional Chinese Medicine ; Institute of Laboratory Animal Science, Chinese

Academy of Medical Sciences,Pan Jia Yuan Nan Li No. 5, Chao Yang District, Beijing 100021, China)

[ Abstract]  PD-1:PD-L1/PD-12 pathway played negative immune role in most tumor and several infectious
diseases, but the immune role in tuberculosis (TB) was not explicited. Since the high expression of PD-1.PD-L1/PD-12
pathway was correlated with MTB infection both in vitro and in vivo, the in vitro negative immune role was indicated by
inhibited T cell protective immune function, while the in vivo immune role was not clear. The binding of PD-1 and PD-L1
played an immunosuppression role, the expression of PD-L1 was regulated by Thl-type cytokines. The binding of PD-1 and
PD-12 played protective immune role, and the expression was regulated by Thl-type cytokines. The immune role and
mechanism of PD-1, PD-L1 and PD-L2 would be investigated by Cas9-CRISPR technique, which would provide theoretical
basis for the tuberculosis prevention and control.

[ Key words] PD-1: PD-L1/PD-12 pathway ; Mycobacterium tuberculosis infection ; Immune role
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Progress of signaling pathways abnormal in multiple sclerosis
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(1. Xuan-Wu Hospital of Capital Medical University, Beijing Geriatrics Medical Research Center, Beijing 100053, China;
2. Institute of Clinical Pharmacology, Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

[ Abstract] The pathogenesis of multiple sclerosis ( MS) involves alterations to multiple pathways and processes,
which represent a significant challenge for developing more-effective therapies. In MS, abnormalities have been identified in
several cytokine-signaling pathways, as well as those of other immune receptors. Among the downstream molecules
implicated are Jak/Stat, NF-kb, ERK1/2, p38 or Jun/Fos, current MS drugs target some of these pathways. This article
will with the aid of the latest research results of systems biology approaches that study pathway dysregulation in the process
of MS development, targeting these relevant MS-signaling pathways, offers the opportunity to accelerate the development of
novel individual or combination therapies for the future of new drug research.
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Z R AEM AL AE (multiple sclerosis, MS) f& LA H
FX 22 250 ( central nervous system, CNS) %4EPE
R 2O B 1Y A B e M . BT MS
(8 A AL o AN B A, A SOREE B R e A= 2 O vk
X m RAT BB (85 IR 255 AT AR )
AR, ST AR AT DA 515 5 38 3 19 £ FE 5T MS

(8 2 ML A2 4 1 G 20 140 A5, DA R 3T 00
PZHRIIAIR T i FFA B T RERT 7k

1 MSHESESERNRE

1.1 JAK/STAT E5£ESEBERES MS
Janus BB/ 15 S5 % S 5 % F 05 F (JAK/
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STAT) J&t— 2% Fh 22 % 40 it X 1 Fn A e PR 7 3 ] A 2
MG, iz S S A s ol JH T R g
PR S A R S 0 I R R T R
MEAH G2 {R JAK F1 STAT 415, £4C LN JAK
FE ML 5 A JAKL  JAK2 | JAK3 | TYK2, H 1 JAKI |
JAK2 I TYK2 J 7 ZAE1E T4 Fh 4 i A ZH 21 JAK3
WAL T HBEFIR L R g h ) STAT K Y
800 NEFEIR , HIXT /3T 89 ~97kDa, STAT Z i h
STATI, STAT2, STAT3, STAT4, STATSA, STAT5B,
and STAT6 3t 7 MMM, JAK/STAT {5 514 &
T PR ORI B, AN T IAME S 1 A
i, AR s AR K PR TS 0 RS L A2 A 4
A R U5 B8 5 R R A I T Y JAKs B AR
A AR JAKs AH EBE R AL T 8% 0 , B S JAKSs
BERR AL Z A L AR R o, (52 AR = 55 STATs 4
AR, STATs ik SH2 4540 506 STAT A3 5
ZARG AW R IR AL RE 52 07 55, EET JAKs 2
UL STATs Fffff STATs ) —> 2 FE 0 Z R BE R 1k, A\
TG STATs, 1% 165 (9 STATs 552K 85 B —
RRFAT A%, S50 1) DNA B Bl & PR s 3L A
Mo A RS STAT FEA% P 1% 22 R i 18 1l 14 4 FH
AL, 2 R TR AR R ) R ks
MUt JAK/STAT {55 38 B bR 1 76 4% Fl 48 g 15 30 v
I B AR I A1, 38 5 TUFR SS9 9% 1) & 9 HIL il
X,

CLUFSE JAK/STAT 15 5% S i 55 5 MS 11
KR IBFIAED FE MS 552k [ B et
& E 4 (experimental autoimmune encephalomyelitis
EAE) KB & B 59 ey 06 1) 30 1 ik 4 2 JAKY
STAT {5557 30 [ OC B A (1 Wl 1 A S 2 189 5 0 o)
JAK/STAT {55 5t 25 R TL BB 8 AR S 5 3 1
KRR W RR R R X R S B4 T R )
AEREATA —EMCE EA™ T WL, il JAK/STAT
15515 Sl % 10 58 15 Ak X MS 36T 43 A 5%,
JAK/STAT A Ml MS 1857 B—ANEre 55
1.2 NF-xB ES&SERBRRES MS

NF-kB J2& NF-kB/Rel & [ Z %W 601 2 —, BT
ERE 5 Ff NF-kB/Rel £ H , f135 p50 (NF-kB1) |
p52 (NF-kB2) .RelA (p65) .RelB F c-Rel, & —1>
NF-kB/Rel # KGN B N il &4 —BLh Y
300 > & R 4 B9 Rel A JE X ( Rel
homologydomain, RHD) , H: i &H B Mg 5 F
51 " BALIX I DNA 454 X R IkB 45407 0, Hop
p65 Fl pSO 20 B AR E S WtEtede )z,
LA T B 2SI NF-kB LAAETG AR S AETE T 40

Jif 5, L 5 LAJCTEYE R p65/pS0 /NF-kB 1]
F a(inhibitor of NF-kB-a, IkB-a) =& E & WE
KAEETFAE T, = RIKE YT D 2 FiH R
PG, LRG0 I B 4 40 Y R 6 (interleukin6,
IL-6) F1 IL-17 , i IR H T « ( tumor necrosis
factor-a, TNF-a ). 40 W W 7 K g £ B
(lipopolysaccharide ,LPS) |2 1 ¥ i C I3 ALK R
(X 2k AR R ALST 259 7)) 46, NF-xB Z
AV IKKo A1 IKKB 98775, IKKB FF il 2 R
IxB MBI AL 72 F Ak, I i 268 B4 R A,
TS NF-kB 751k .

B LR NF-kB A5 7 IL-17 9875 T ir4fefs
SR, 10 NF-xB {5 538 B (15 1L-17
V53 1Y AR A M B -1 (MIP-1 o) 3R3A B 3 B
fi6, 1M MIP-1a 25 T 435 MS 7E N B9 2 Floie B i
i, BN, 78 EAE SC50sh 0 DRIGAAR o B2 0 1 o 4
MG IF AR MIP-1o 235 W2 HG 0, 1IL-17 A] 35
EIE IR AN T MIP-1a B R 1K ; [A]E, NF-B 55
B S TS AL AT S 3R MIP-10c 2235 14 38 B 14 i, 41
il NF-xB {5 5 18 % 0] BRI MIP-1oc 19 32 25 DI X
MSEIEIFE Y, IR, NF-kB {5 5 £ 5 & IR
RS —A~ MS EEIR TR,

1.3 ERK ES&SHEKREES MS

4 M Hh 15 5 7 3% B ( extracellular signal-
regulated kinase , ERK) J& 745 22 43 24 J 1% 16 &5 1 I il
( mitogen-activated protein kinases, MAPKs) % ji% it —
AHE G, ERKL A1 ERK2 2o il i 4 0 35 i
BRI o R 0N 44 x 10° 1 42 x 10°, ERK
I R 3 R DO SR ZH A, B 22 B4R Ak
)28 TRV ( MAPKKK) | 22 24500 Ak 1 2R
P38 9 B ( MAPKK ) 120 i A0 15 5 8 59 384 il
(ERK) "' ERK (5 % J8 T I 2 R 26 1 IR, It
PR W R AL UG A B A A/ AT R (5 5
M5 S ERK {5 5 1% 530 1% 52 22 F PR 22 000 380
BOE , Hob Ras-Raf-MEK-ERK 2 30% ERK 38 #% 1
FERE, ERK {5 53 I 76 AR K R4 s 3 22 il
SEARR BT R ) AR K S SR G A R O
ik G2 R TR , B T B B PR 51538 45 Ras T,
Ras-GTP H 1% 5 Raf #H45 6, U ML — 1> 8 1Y) FEE
SELERE . ALY Raf 31 B IR AL AR 43 24 JEU 380G 1) 2
FI I Y S ( MEK) 005 38 b 9 22 5 R 5% 3k
MEK PR 70 24 S0 19 85 1 e ( ERK) 300, iF
TR IR AL 1/F 22 5 it 5 0 AR % A IS4 . ERK L
AWML DIEE, 5 g 3 5E | 1k iE
B R7E T SRR SEEYIAEY  fE ET
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R, MAPKs 356 P 34 i, I 98 1 98 A 4R kG,
I, MAPKs A e 5 ST R IG Iy b 2z —1"
ERK {55538 B 50 Be 65 Ik 2 EAE A7 3 4 52
KA R AT A DI BE B A%, 0 BTl LR
HITTHES ERK #4615 2 A R =2 6] Th17 F1 Thi
LA RE R A A 5 il ERK 5554 538 %
ek BE AR R T MS BARYT .
1.4 p38MAPK ES5&E@EERES MS

p38 S 360 /™ E LR 4 I 24 A i A X 40 T I
38 x 10° MESE5 A8, 5 INK [AlJ@ SAPK, J&
22 24 I 05 A6 25 11 B8 ( mitogen-activated protein
kinases, MAPK) K& A Z —, [FII, p38MAPK &
MAPK ZZJ5 g E 224 BT 41, 312 5 20 5
P 5 Z M A M . p38MAPK &K Ji% AL 4
p38a . p38B . p38y. p38d 4 Ff S K W & Han
SFINIHRE R, p38B . p38y M p38S FEAK I — %
5Ky B 5 p38a 43l B 73% (63% Fl 62% 1T 5
R M, p38 AN [A] 3 7Y 1) 43 A B A 1 215 5 1
p38a TE I AMAE I AL /NG B DR S G A rh
Iz 363k HoK 80 p38 B =5 B O IE A A ik 41 41
MR R s p38y EEAE BN R ik ; p38d F
FENT B M %) 2 B A0 R RN S AL DR B b R RN AR
ik, p38MAPK 15 51 [ 5 HAth MAPK i %
—FF, HR AR SE ) = SRR G B N MAPK 334 il
( MAPKKK )-MAPK % @ ( MAPKK )-MAPK,
p38MAPK {555 4% S al 42 7R 2 41 it PN 1 1R 1k % 16
= i a4 3. MEKKs/TAK-MKK6/MKK3-
p38MAPK , Hir p38 3 i Y S il A7 MAPK I il
'] MKK3 \MKK4 MKK6 LA} MAPK 34§25 TAK |
ASK MLK % H:rh MKK3 5 MKK6 J& 722kl p38
Ui, A AT] R L R L R L 2 R T
FRHRFE I 1% p38, MKK3 H i 1% p38a Fl p38B, Ifi
MKK6 M REMS 55 Z1 306 T A p38MAPK A&, ff25
NS , p38 ML A A A | G 2 Fh AR 1 i
i RN 53 DR, 7E 90 SN | 40 1L 534 | 44t e ) 1
YA JR TR R R A T TR R R A R A A
B4, 246 G i (COX) -2, i B — S AL A &
(iNOS) I/ % 10 (1L-10) 55 R 4 A 5 1) 7= A #BAK
T p38 f5S-HEEJE ST, p38 MAPK A9 i1 br Bk
12 kB B AR I 77 A TNF-o IL-1 14 IL-6 IL-8 |
IL-12 R PER F A5, 6 0] B 35 A2 340 R K7 10-10
fr=AE , TL-10 76 MS ol B Z AR, A SCk
MS FEE AN M B 415 T B 1L-1051L-10 7£
YL T XF EAE AT S SR A — I AE
™, p38MAPK {551 34 I AEAE 15 S 1L-10 Y

FEA S N MS Fr SR i A REH
1.5 Jun/Fos ESESERRES MS

Jun FGEALSE c-Jun JunB 1 JunD, Jun %%
BT B BE R 25 R AR AL, FR R AR — A A B (H R
UIRBAAAE 25 5%, c-Jun fR2 0 40 M 3G 58, 5 3005 1Y ras
FE DR — B2 AT LA 240 B Ak, T JunD 952 238 0] LAY
AN K 5T ras SE AL LVE T . Fos
P A 200 B D s i R e 0] A 7 ) PR 98 4 L v
KIH AR R, Kk ZEH R — R
T SR 7 20 B 0 R e A T T R AR T AR
Fos K JGAFE c-Fos . FosB fra-1 fra-2, c-Fos S Ath
Fos G H 5 Jun RGN c-Jun 5598 WL 5
TR AR DL AP-1 (B R FEE R Hor e-Fos Al
c-Jun R IE — RIK AR E, AP-1 FAY Jun K
TR R T R SR A AT 5 Fos S0 A% 51 53 R 2R
45T Fos ZE M HES Jun & ik A IE W7 IR
TRIEM AP-1 B, WU EE (AP-1) 25 T
A RAE A PR T AR A DA 2
S BRAE PSR . R, Fos 25 185 M4t i B4 5 40
fb FiEAL 5% REZE A L, 7 MS 59 R B
Fos #EH 1) RNA E3GK T Pif%, $&7R Fos & H 7
MS 9 Pl g & 5 Ak Y

2 FESESEBRSTEIERD S @

AN 22 2515 5 1 3 I 18] A7 B Py 52 S
SR R — SR Bl R i 2 5 24 E 54 20l
FEAGIR R, NI, 51 S5 g% 04 20 A P AT
SR FORPR AR, G, A — 40 P A5 1R 5 o i
(] Fé) R 2 A2 2% ), (SOAR 4 BT 552 Bk £ 60 AR X
FE 5 AR TE 2 S8 JZ 11 18] 9 RN AN fif e £ g 5 S 4
TR SN 5 K, H T MS F2 e By A b i oy 52 %
PIPIN L ZY S B R GE, RO RE 22 G0 AP A M 22
GE, R T B MS BClE AR IR 28 00, R 2
REfR B SE . il UL, S0 B A 2 LA it
— AT RIS B HUAMAE BY | BELAS 1 X8 915 5
B AT

3 ZACHESERNTAME

S ITARRBH R o MS R4 fE TR
A OCEE , (2 MS 250 & AT5 AL B AR . 58 HL
, BRI T A A B ] 5 A0 3 > R e
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