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Bridging sciatic nerve defect with simvastatin delivered by
injectable thermosensitive pluronic F-127 hydrogel
repairs peripheral nerve defect in rats

GUO Qi', LIU Can®, HAI Bao*, MA Teng*, WANG Hong®, SONG Chun-li*, XU Ying-sheng'
. Department of Neurolo; ekin, niversit 1T ospita. el mna;
(1. Dep f Neurology, Peking University Third Hospital, Beijing 100191, China;
. Department ot Orthopedics, Pekin, niversit 1r ospital, beiljin R ma
2. Dep f Orthopedics, Peking University Third Hospital, Beijing 100191, China)

[ Abstract] Objective To explore the feasibility of combining chitosan conduit filled with simvastatin/ pluronic F-
127 thermosensitive hydrogel to repair peripheral nerve defects in rats. Methods  The chitosan conduits and simvastatin/
pluronic F-127 hydrogel were prepared and tested by stereomicroscope, SEM, vitro degradation testing and rheometer

property. A total of 40 Sprague-Dawley rats were randomly divided into 4 groups (n =10 per group) : the chitosan conduit
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alone (conduit group) or the conduit filled with pluronic F-127 hydrogel containing O (¢ + sim Omg), 0.5 (¢ + sim
0.5mg), and 1 mg (¢ +sim Img) simvastatin. A 10mm nerve defect was created in the rat left sciatic nerve and bridged
with the chitosan conduit filled with pluronic F-127 hydrogel containing different doses of simvastatin. At 10 weeks after
surgery, the regenerated nerves were performed the H&E and TEM to observe the morphological change. The diameters of
the myelinated axons, the thickness of the myelin sheath, and the G-ratios ( the ratio of the axon diameter to the total fiber
diameter) were calculated to make statistical analyses. And the immunohistochemical method was used to measure the
expression of NF200 and S100 protein in the regenerated nerves and to detect the expression of neurotrophins including
pleiotrophin (PTN) , hepatocyte growth factor ( HGF), vascular endothelial growth factor ( VEGF) and glial cell line-
derived neurotrophic factor (GDNF). Results  The chitosan conduits filled with simvastatin/ pluronic F-127 promote
nerve regeneration in rats. All groups showed the regenerated nerves, but H&E staining showed that the regenerated nerves
in the simvastatin treated groups were much thicker than those without simvastatin; And the same trend was also found for
the diameter of the myelinated axons, the thickness of the myelin sheath and G-ratio; In addition, the numbers of NF-
positive cells indicating regenerated axons and S100-positive cells indicating Schwann cells were significantly larger in
simvastatin treated groups than those without simvastatin. And immunohistochemical staining indicated that simvastatin

induced an increased expression of PTN, HGF, VEGF and GDNF compared to those found in the control group.

Conclusions

Taken together, the simvastatin/ pluronic F-127 hydrogel filling in the chitosan conduits promoted the

reconstruction of histological in peripheral nerve defects, which can be used for peripheral nerve regeneration.

[ Key words ]

nerve regeneration

AP i 28 B — B LSRR T L Al R I DR A
U TS BB o P B Sl T 5 i i
A RIRTEA B A H A R T B e 2 i
B, AR BRI S briE”, Al
& —RANWEES . WA, N THESEE S
Y= SR §Np Pl = RN LY VB YR =
Wyt AT, LS — R SN B 2 SR T
AR DLSCHE AN ph 2 1A B Ak A5 0 EL, AR
MZE TR TR E DT, AA7E P
TR BN BRI, R SRR AT DL S P TR
MBS 150 W /N> G W RE T 10 3% 52 5
PRSI B0 28 P2 BYROR

fBIT2RZ5 VR ARENRZS, i T EMHR A
A T S E R 2 AR 4 U T Bl N I AE R 28 R e
Peg 0 FRATTSEHT I T2 R WSt T RE S
1 AR BRI K R L DD RE IR S, LA D
#2278 3% 1 F (brain derived neurotrophic factor,
BDNF) 122 e 5 40 I 1 1 41 22 5 96 1 F ( glial
cell line-derived neurotrophic factor, GDNF )
RPN ESE R AT AR S R AR 2, LSRR AT
JUE, RS F T P B B RO, RABTT A AN
2 5% RERIE M IAGER ", UL FRA TS A —
FEREMLTT , 4 H AR WA R A A mT DA 25 4
R AR R RCR

ERT, TRy 2 (AR TT 0 TS0 i bl 224

Peripheral nerve injury; Simvastatin; Chitosan conduit; Pluronic F-127 hydrogel; Peripheral

FERPRCR AT To Al . FATHRITA H A2 SRR —
FVARMLTT RIS VD A8 407 B K BRI 5 5 72 R
SR HEAL A 2B 10 mm K BRI A A 2
HERRCR . B 255 o JE LS I 12 ) il i 42 Y
PAEBERI, AU 2B AR BT

1 #EFAEZE

1.1 &
111 SEsah) AR SR 5 . SPF 24 SD K, 40

H, HerE, 6 ~7 %, (K5 250 ~300 g, WA T
Jb st 430 A 42 92 50 Sh W HOR A RS R [ SCXK (5Y)
2012 -0001] . MR At Kz BE A 5L g sh Y Fh
B[ SYXK(50)2011 —0039] . 4% M 5256 5 4y 3 1)
B3R I 25 5 N8 PR S 56 ik P 1 57 1
JA, A HRFEREK,

112 2550 5l e (Rl T IRk 2 (b 2 5 AR
Yyl SR E BT ) 5 S BME (P E LA e 20 ) S TRV
DUt} 407 (15 E BASF A F]) ; —¥HL NF200 F1 S100
(P [H Abcam 2Y W) ); —#i PIN., HGF ., VEGF #i
GDNF (It R AEMH AR AR AR ; — LT
B RS DAB A RF & (L A2 e
WEARABRAF) .

1.1.3  FEAUER R 2 5% (75 Leica 24 7]) 5
e2F AT ( HAS Nikon 23 &) ; 3148 M 1 i f B8



v R BE 2R 2 2016 4E 5 H A5 26 B S Chin J Comp Med, May 2016, Vol. 26. No. 5 3

( HAS JEOL 24 w) ) ;3 55 i+ S 35e ( H A JEOL 2
A s AR (B M Anton Paar 23 H])
1.2 FHik
1.2.1 SeRBESE AT Amg U 1 407 7K EE
2 1 ] B 5 R P A

RS E R 5SSO, B R,
FERBE RS AL VKB R ik 2] 8% WMk, A&
1.6 mm FYBEHE B AAE R A A S R T,
BE R, FRA 5% B9 NaOH & H 30 min, #X
ZAKI B WPEEE pH E AT, Ba, K3
EYE A F AR, UK 14 mm KRB
M.

THIB VIR 407 M3 AV fif 78 XUZE K ik B 25%
A RE , I8 I =E R A YT 2 = Fhow &, 9ok &
20 WLIREE TS 0 mg, 0.5 mg A1 1 mg Al
1T KBRS 2 DA FH I AR, B SN
Wi 1 Hz, WREER 0. 1% , SadERI R (G7) FIEEPE
PR (G”) BYIREEJL A 4°C ~45°C, L 0.5C/min
)R

FCRME A WO AR AT AR 3% U 1 407 R
UK M (o AR A AR 2 MBS, J34h, L
— Fr e SR BRI K B S R T S A | 4 4 P B L5
PO
1.2.2 FARALTT /I VI 407 ZKEEIE AR S fif

B2 mL AR AT T /AIRE VI 407 TR K BE R
BT 4.0 mL B0 NITAE 37°C R AR i 5 42 5
JBEIR . PR B O NI 2 mL PBS, 4 24 h #fe—
KM, TE550, 3,5, 7, 10 F114 KAAEWEK
HEME T R 0L
1.2.3  AMERR 0 G5 AL i

KREBREEIS , THRER R, T2 Bk S £
FeRk, BT, WS NLIEIBR 43 25 2 R Ak i pl 2, T AR
WUF AL 5 mm Ab 58 2 RE WAL B pH 25, AL 10 mm Gt
F, P 9 -0 484k 4E A 72 R4, MRG0y
Y IFLTEAN [R) 7)o 1) = AR T T KB RS, 0 AR T A
FEMARVIBTG,, 285N 5 Rk, Ri545
TR, B3, ARIFEEA R AR AR
G RE G D m AR, TR R W
K1,
1.2.4 s K252

PRUEsr SR M) SD KEL40 H, SPF ¢, HEPE,
6 ~7 JEHE, AR 250 ~300 g, HdbET R BE 2 A

B sl iR ie gt SR BEHLEC T R0k 40 2 SD
KREFEPLIA A B .C.D 3k 4 20, #2010 H A 4.
FoRBESE A (conduit) ;B 4 . e RS EE 5K
MBTT/KEEHRE 0 mg(c +sim 0 mg) ; C 4. 5e RME A
BEFERMTT/KEE 0.5 mg(c +sim 0.5 mg); D
H. R FEE S FARMITAKEER 1 mg(c +sim
1 mg),
1.2.5 B0

ARJ5 10 JESEAT A L2005 B A Ak B ph 42
BT 10% fRR SR E , Bk, AW, Bugd:
Mg R BLYI R (5 wm) AT HE B¢ 60, Sufi T
WMEL,
1.2.6  Z AL BT LA

ARJG 10 JEEA TS R R AR . IO 2E A B
LB T 2.5% L FEREE, PBS whik, R E &,
JiEK, MBREEE, TR (100 nm) £ HV A ik e
o, YA (50 nm) FTHIPR-FrAE IR AT e (0, AT
HUBE TOULEE, T B A A Ah 28 1 E A | A Y JRE
Fl G-ratio( fl1ZE Hi2 S AL 4 0 HAEM HE) I
HATGE 5T
1.2.7 g2 b# s

ARJ5 10 JAHAT R A2 b2 M gs . B AR Ak
HMEET 10% /R SRR E, BoK, fA5a,
YA (5 pm) B E —Bt NF200 A1 S100, 43 5% ic il
M REAN L, 4°C 327, PBS /K ¥k, Whmil 41
IsG/HRP B4y, % 30 min, DAB W, &8 F
WEE, DL E—PU IR 1:200,
1.2.8 M&EFFH T 1R L W

ARJF 10 Ji 47 #2298 37 R 7 S 2 2H 24k 2
5% HUFFAE AL BBl B T 10% A /K Dhbk I 5,
K, AR, YA (5 um) T~ 28 EKK
+ (pleiotrophin, PTN) JH 4 g 4=+ K+ (hepatocyte
growth factor, HGF) | Ifil & Y B2 4= K A+ ( vascular
endothelial growth factor, VEGF ) 1 J5i 4 Jitg Y514 #
2278 % N F (glial cell line derived neurotrophic
factor, GDNF) , 4°C 1%, PBS /K ¥, &bl 2E4t
IsG/HRP BAY), % 30 min, DAB W, &8 F
Mg, DL E—Pii IR 1:200,
1.3 SZitESH

PR LRI U (v £ s) Ron, i H
SPPS13. 0 #f 17 48 1 43 #7111 & %% kL 4 [|) ff
ANOVA-LSD #1722 531, P <0.05 N HEA S
2R



4 ] H B R A AR 2016 4E 5 4526 #4555 ] Chin J Comp Med, May 2016, Vol. 26. No. 5

A 1.6 mm, KIEN 14 mm, 385 31586 B 7 550

2 HR Bl LA 2 R4 R ROW A

2.1 KEHMBESH 2.3 FE&MIT/IREIDIE 407 FKEER R EF I 22
ZINsE5 40 HSD R R #EAL R, K IR 3, RSN A 256 s K BEIETE 14 d WL

JEAS R BRI R AF, PG, s RYOKIER,  PREESE4, Hilad 5 7 00T g F Kk

BIRROL RS, VIS R4 JoiEGE BERC I Z FLRBIOLEEH 1] 4 ] DL Rty T/96 9%

2.2 ZERESEHRFENE Ot 407 KBRS BLH R B, BIFE 4°C 2N

w2 prs, e RESERONEBIR, 5 M, 37°CHENEM,

A %%?‘*H,B < R AL A 252 ;C M B A ;D HES K BRI
B1 FAMRIER
Note. A: Exposure of surgical site; B: Transection of sciatic nerve; C: Grafting of chitosan conduit; D: Injection of hydrogel.

Fig.1 Pictures of surgical procedure
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Note:A: The gross structure of the chitosan conduits; B: The SEM of the chitosan conduits.

Fig.2 Characteristics of the chitosan conduits
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Note: A : Degradation of the simvastatin/pluronic F-127 hydrogel at 37°C on days 0, 3, 5, 7, 10, and 14 in vitro;
B: SEM of the simvastatin/pluronic F-127 hydrogel.

Fig.3 Characteristics of the simvastatin/pluronic F-127 hydrogel
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Note : It underwent a phase transition from solution to gel at the

temperature where the storage modulus (G’) and loss modulus (G”) cross.

Fig.4 The rheological properties of the simvastatin/
pluronic F-127 hydrogel
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Note : The regenerated sciatic nerves in the rats whose defects were bridged by chitosan conduits filled

with simvastatin/pluronic F-127 hydrogel were much thicker than that without simvastatin.

Fig.5 Gross views of the regenerated sciatic nerves 10 weeks after surgery
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Fig. 6 The HE staining of the regenerated sciatic nerve
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Note: A: NF to lable the regenerated axons; B: S-100 to lable the Schwann cells.
Fig.7 The immunohistochemical staining of the regenerated nerves
F1 AJF 10 FIRBEEM P BOES RS F 4R (n =3 x £5)
Tab.1 The quantifications of TEM for axonal diameter, thickness of the myelin sheaths
and the G-ratios of the regenerated nerves (n=3,x s)
205 MR EAE(um) BEAHREE () BEREIL AR
Group Axonal diameter Thickness of the myelin sheaths G-ratio
1E# 2H normal 3.72+1.18 1.59 0. 68 0.55+0. 10
STRIEFE L conduit 1.67 +0.50 0.39 +0. 16 0.68 +0. 10
FAZABIT Omg 4 ¢ + sim Omg 1.88 £0. 66 0.48 +0. 30 0.67 +0.11
FAALIT 0. 5mg 4 ¢ + sim 0. Smg 2.17 £0. 68 ** 0.64 £0.29 ** 0.63 £0.11*/*
SEARADTT 1mg 4 ¢ +sim Img 2.70 +0.89 ™ 0.75+0.25* 0. 64 +0.08 ™

TE TR B, BEME)EE . 5 AU HRALTT Oomg 4114, * P <0.05, P <0.01;%F Gratio: 5FELLILEL, * P <0.05, P <0.01,
Note: For the axonal diameter and thickness of the myelin sheaths ; Compared with the groups of conduit and ¢ + sim Omg, * P <0.05, *P <0.01; For

G-ratio; Compared with the groups of conduit, * P <0.05, *P <0.01.
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Fig.8 Observation of the regenerated axons and myelin sheaths by TEM
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Note: A: Quantifications of axonal diameter; B: Quantifications of the thickness of the myelin sheaths;
C: Quantifications of the G-ratios of the myelinated nerve fibers.

Fig.9 Observation of the regenerated nerves by TEM
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Note ; Simvastatin dramatically induces the secretion of PTN, HGF, VEGF and GDNF.
Fig.10 The immunohistochemical staining for PTN, HGF, VEGF and GDNF
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Cloning of full-length coding sequence of tree shrew
HGF and prediction of its molecular characteristics

LI Zhen-yu, CHEN Ling-xia, YIN Bo-wen, MIAO Yu-run, SONG Qing-kai, DAI Jie-jie
(1. Center for Tree shrews Germplasm Resource , Institute of Medical Biology, Chinese Academy of Medical
Sciences & Peking Union Medical College, Kunming 650118, China;2. Yunnan Key Laboratory of Vaccine

Research & Development on Severe Infections Diseases, Kunming 650118, China)

[ Abstract] Objective To get the full-length HGF, Hepatocyte growth factor, ¢cDNA encoding sequence and predict
its molecular characteristics. Methods  Full-length HGF ¢DNA encoding sequence is cloned from total RNA in liver
tissue of tree shrew by RT-PCR and its molecular characteristics is analyzed compared with other mammals by using biology
software such as DNAMAN, Pymol and so forth. Results A 2193bp of the full-length HGF ¢DNA encoding sequence is
cloned from total RNA in liver tissue of tree shrew. The analysis of molecular characteristics show that the molecular
structure of HGF is relatively conservative in evolution, tree shrew HGF overall structure similar to Homo sapiens.
However,compared with the structure and charge surface of NK1 domain of HGFa-chain of human |, tree shrew has two
longer B-sheet and one more a-helix , Additional ,tree shrew had a strong positive charged site in this area,which may have
a impact on the bind of HGF to its receptor. Conclusion  This study provide a theoretical basis for preparation and
receptor-binding mechanism studies of tree shrew HGF.

[ Key words] Tree shrew;Hepatocyte growth factor; Molecular cloning; Structural predicting
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fIE 5225 AR HGF J5 2k 1yl 4 Al se bt 58 2558
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1 #RFn7x

1.1 zh#¥

AR SZI0 SR FH 04 JEL A0 AR B ) v ] B 2E R A
[ 2 A= ) 2 0F 0 i R B A J5 9% U 0 [ SCXK (L)
K2013 - 0001 ] , Jo i FARERAETE v [ B 2 B2 B =
f A W2 AR 5 TR B 5 R 0 B 4 S 56 e
HEFT[ SYXK () K2013 —0001] ,
1.2 WRISKHLFIIHFSIEE

A Genbank T 28 7 M 212 19 A (NM _
000601.5) , /)N L ( NM _001289458. 1) , & Fl ( NM _
017017.2) ) HGF <7741, it —d iy 7S x5

Yy ,1% 6 X5 WE S T RE HGF mRNA YR 4 i
K(£—),

YBORCAF AR RADRR I S, T T Ji 59 1 2 A/t
HA, Rk maE e, Pt 1.5 mL B0
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ISV I A 5 420 TR B A ZUE RNA IR
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B HIIEF ) — L N cDNA | I BR
L4 DNA 75%¢ . ZJaRH Bk 519k H] TaKaRa
Ex Taq® Hot Start Version (125 & W4 A Ki%E A&
Yy) #4718 PCR, G S 88 :98°C 10 5,55C ~
57°C 30 s,72°C 1 min,30 4\?}5%;720(: 5 min, FA#
R K IL N GAPDH /RN FHIEXS IR, PCR 7458 Hh
AT (At R RAE YRR A R ) 48 TA gl
A pMD-19T ik )5 , AL KA AT I DHS o A2 25
AN, SRIBUTORLFE AT XU U] %8 5, fe 4 04T WL 1) P
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1.3 SFHIESN

AT 225 (A% IR S R 1 BT 47 24 2k I
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17 [\l P8 44 # ( http://www. expasy. ch/swissmod/
SWISS-MODEL. html ) 1533 B B £iif ¥4 £ (https ./
sourceforge. net/projects/apbs/ ) , 41 ¢cDNA [ H X I
KH GenBank [ Blast #£17, IFARPE L0 N 21K HGF
mRNA FARSCEEREHEA T4 AT

2 &R

2.1 Hf HGF £ KFBFIN T EER

FI AR B AT 221 5 RNA | 38 3 RT-PCR 3R75K
BE5r51°h 267 bp (L1 FBt) ,745 bp (12 A B),759
bp(L3 HB&),689 bp (L4 FBt),622 bp (L5 FEt)
PRI v Be . TESR — IR PHE R b &3, i T 7
BIEBURN L1 B 12 FBORfEE A, Bk
5149, 8t RT-PCR RAFK A 319 bp(L12 K
B WIMRR A BE, 2 )5 DNAMANG. 0 i#E47 %51
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&1 HGF 22T RT-PCR 514803
Tab.1 Primer design of tree shrew HGF

PN EE7 el Sl E
Name Primer sequence Primer location
LI-F GCATCTATCTCCTCCAGTG 42 ~ -23
12-F AGACCAATGTGCCAATAGAT 200 ~219
13-F AATTACTGCCGCAATCCTGAT 771 =791
14-F CGGAATCCTGATGATGATGCC 1320 ~ 1340
I5-F CGCAAGCAGGTTCTAAATGTG 1680 ~ 1700
LI-2F CTACGCAGAGGGACAGAA 80 ~98
LI-R CTATTGGCACATTGGTCTG 195 ~216
12-R GTAACCTTCTCCTTGACCTT 919 ~939
13 -R AACTAACCATCCAGCCTACATT 1509 ~ 1531
14-R TCACATGGTCCTGATCCAATCT 1987 ~2009
I5-R ACACTCAAGTAGTTGTCGTAGG 2281 ~2302
LI -2 R TCCACTTGACATGCTATTGA 301 ~321

TE 1AL EARXS T 5 7N HGF Wi, 2 BGR IR A i i IR 305 7,

Note ; The location of primer is based on the location in human HGF ,the initiation site is initiation codon.

DL20ODG-y O GAPDHLI L2 L3 L4 L3 DL 1000 GAPDH LI-2

TE:QC 2 PCR K G BAE, ( - ) WHIPEXTHE
B 1 R HGF cDNA ¥ 3 AT 2 PR E45 R
Note: QC is quality control of PCR kit, ( — ) is negative control.

Fig.1 PCR amplification of tree shrews HGF ¢cDNA and result of sequence stitching

2.2 B HGF =45 FREME

AT i SWISS-MODEL il 345 4 Pymol #4
AASE] T HGFo £ NK1 Z5H50R B 4% sp 2458 3.1 #if HGF B F 74 Hritit
B =Yk oA (K] 3, &1 4)  JFsE st APBS Bk R 44 g 5 ) 51 5 N AH LB 2 91.97% , 4t
133 TR HGF o B NKI 55U R U rFHfT  £A7E 176 DIER 22 5%, [ I TERTE HGEF 2t [X 3
RER(E 3) 1617 ~1622 fi Z ) 6 M Hs L, H b if 22 7 If Kk 23

3 iFig
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BRI 0 A B R ) HGF 43T~ 4 K 4 B8 75 91) 13 3%
SRR AE
3.2 B9 HGF K EBF S8 5 titit
3.2.1 MEIEY HGF B /3 i ie

Wi HGF 43 TR H 730 AN FEBR 2 1k, FH

megaS. 0 Fll DNAMANG. 0 4K ¥ 4 545 2] 1) 44 i
HGF 22 ¥ 4 5 A (NP_000592.3 ) , /NEL( NP_
001276387. 1)

KE(NP_058713. 1) teX}J& , Z FE 2 7 51 AH L
FESr 50 93. 7% ,93. 16% ,93. 16% , il HGF 24 %&
R 7515 N AR B, 1HL 5 DR/ U AL E 22 531
AKX —Z5 SRR HOF 2 FAESE L F2 v nl BEAH
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GF 7T & a 5
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e e e e e e e ] - —————

TR M AR D AR TANKGL P FT CHAFV FDHARKRCHNF PPN SHS SCVHRE FOHEFDLY

s e A e I B
B T B e - T S e L . . L
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Tupaia_belangeir
Hnm_l apiens
Mus_musculus

Rareu 3_narvegicus

Tupals_belangelr DLFNY
HOM__! apiena
Hus_musoulus =mmgm

Fattus_norvegicus -

Tupaia belangeir

Momo_saplens

NEDLEDYEANLG ITHDVHGRGDERRKYD

LVYCPECSDLVLIKLARPALLDDFVSTT S99

e — | eo—— 58T
................. O — 3 &00
----------------- g==g=k===1 L=p 600

659
657
&0
&0

CAGAEKIGIGPCEGDY GG P LY CEONFHANLLGY IVPGRGCAIPRRPSIFVAVAYYAKN IH 1%

Hus_musculus T ————

Rattus_norvegicus

Fa
Tu“‘.i_b!liﬂﬂ!lf EIILTYEVPOS
Homo_saplens =~ ===========
Mus_musculus e mm—]
RATTUS_ROTTEQLOUS  ~V----- 1

T AR B SRR S - 7R T FN A 53 FH. 38 kringle S5A 30 T R 2358 43, Ho vp 3t W) 56 5 B S mi i D9 A W R Y N-RESEAE

AL T AATEAR T, 5 HGFa 5 B HERE IR R AL AT AR L, S0 BT RAT R G & WAL T OFRI, B 5 MET 32 k%
BRI AR

B2 MEIHGE BN EM S5 A, /N R B HEXS 4T

Note : Identical amino acids are indicated by dashes( — ) ,Dots(. ) are introduced where the sequence fails. The kringle domains are shown by the

underlines and the motifs in it are shadowed. Four putative N-glycosylation sites are circled. The cysteine residues that form a disulfide bond between

the a- and B-chains are boxed. The sites in a-chain that bonded by heparan sulfate is marked by O. The sites in B-chain that combine with MET

receptor is marked by A.

Fig.2 The Alignment and analysis of predicted tree shrews HGF amino acid sequences with their

homologues from human, mouse and rat

SHRSE . WA —FE B HGF 7E54 B IR0 RA
—AF B ER 1 /N BRI R A AN, 59 40, FE il
HGF Z %515 A4 T AH R & {HAH B BRI
INERAE BRI R I 2 1 3 AN SR AR AL, IRl el T
Wi HGF 7 540 1 541 AbAH L A 2 PR 2 SE R %
FE, FE R HGEF 19 81K R 730, XA 4540 2 5
A STEHGE MYIfe 25, A fE ik — 2R M
EIn

[F i3 5 GenBank H A HGF 19 & 281 B 1)
SERSR L XS IS R, P P BN A AR, AL dE N
Uig— A2 32 A EIERRFR I (55 AT 51, N-dif
SEMIIE (n) |4 2 DL kringle Z5A8 (k1 - k4), #
— A C-UREERIBY (X4 sp, iS55 22 B R
AL A B AL ) | RIS TE 492 {3 Fl 493
7 ( Arg-Val ) BIFELE— A 14 25 11 K A o7 05, 24
fif AR PO S5 18 5 20 LT TS R ) ( TPA) 1 AL 2F
VA Tt I Ay TS Tl 1) 28 i B AN 1 25 4 — B0, 7R WY B
A HGE 570 — R ARAIEZE TPA Z4f# pre-pro-HGF

JEIEINN o #E5 B HEMK' . IR a 565 B
12 e 2 R B B A FIHE A Y 4 SR EAR A S AR
PR ER AL TR, DL b g AR
W HOF JEASE -5 A HGF 53 FHIfL,
3.2.2  HEY HGF o BEME5H 3 Hritie

A HGF o 8 FZA 5 AR, 43 F = K/
2969 x 1077 Jp i it — A 5 £F W R OIS Ik
(‘plasminogen activation peptide ) #H5C 1 N Vi 45 44 41,
5 4 M HHER kringle Z5F738 (K1 —4) , HH kringle
BSA AKX, SR IX N Z Y 3 4 Zai s FR
YT N SN LLRRE , [R]85 /N e
WREATI B F, HAG b S b R 8 A 8 & A Asn-Tyr-
Arg-Pro-Asp FHIESE Y, HATX — 45150 O 28 7 5
A LY R T 2T 248 £ 1V Ak £ 1 B R iR B, A
SAEAT T 53 ) AR BAE AR, T A 0 1 9
Pl AR, FESEHEE M HGF o BERY N S
T A IREEFIAN K1 Z5 3 (NKT) 5 H3Z R MET 3%
wah s DAREWE IS MET K0 F UG He, ik
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NKI Z5H 3 N 2 HOF A Pl B 5%k A R Z AR 4, 5 HGF o 55 15
SEA R —" ) (BE B ROTE PRGNS B, MET S20RSE A im0 s i AR I

AR H AT ZBTIE SR HGF 3% 3858 1 NK1 45 [ I R AT AE 18 3k SWISS 7E £k T ) 45 124 %o A k)
Pl 5 MET 24K SEMA Z5 #3410 (Hth A HGF o BEUEFTIRIJEM 2 p0ad 72 b & B0, BUA /Y A A
R R HIE W] LIS MET Z &1 IPT 2589545 AiSPBi S5 T HGFa BERY N um&b A SR K1 -2

A

TE 72 A 43 AR R 26 1 = 4ERC B A B ORI C DK F 435058
AT [ e A A X R AT 20 A1 BT (SR AT R 2L IEHLRT R T ) o
3 AFIMES HGF o fif NK2 Z5A5EE 1 = 4E 45 ke i 55 F W] i iy L 4
Note : Modeled structures and surface charge of human(left) and tree shrews(right) NK2 domain of
HGF « - chain. Shown on A,B and C,D,E,F are surface views and surface charges. respectively. Show in
red are negative charges and in blue are positive charges.
Fig.3 Modeling of three-dimensional structures and surface charge of the NK2

domain of human and tree shrews HGF « — chain
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ERBI(NK2) |, SR AT HE T [R) U5 2 A A% ) HGF o
BB LR T NK2 S5#3k, G 155 % 3] HGFa &%
) K3 —4 XI5 MET 454 f 114022, ] RE o 24k
JHTET i HGFB 4 sp 4555 MET SZ KM 455 52
PEAd B s R 1R X AT RE S K3 - 4 X Bk
RN Z —, A1 S Pymol A1 APBS 72k fil
I3 SR i HGF NK2 45 # 4a, = 4k 2 18] 25 44 1 43
TR AT T /07, 85 R 8K (E 3) , Wk HGF
K1 Z5 3k s S W P H#E N, KRR, /N B g 8 — 3L,
AP 3K S 97. 5% ,100% ,100% , H.23 8] 45 1)
FG3F- AT 43 A A — B, Rl K1 - K4 X3
FEAE—N 8 R SF B9 NYCRNPD 3405, %L P 2
52 RIE MZE 5 A & Atk — iR, B
N & R 3 R (B B o3 A 1) 3 A o BRERTS S B 3T
B R VL o-B-B-a-B-B-B-a HEFH B, H7E S — 4>

FEEHA B Pr& R K LA, X 5807 W o7 5
52 {5 F1 108 37 £ 116 {7 % Fk iR 5% 56 1) 25 [ # 42 I
FEAEZESE . TIAE K1 5438, i T3 5 /0 BRURITR
FEIEMRIRELT 9 76 42— 50, T8 247 - 251 1
RAEMBREEAEM SR PSS /DA R RAF T o
WEIE T X — 25 M 7E N K1 S5 MR 72, R L
AN U2 B 38 1) A - 2 T HL AT R R B, B R 95 £
F1O7 5743 5 A A R R 2H R, e 1 FEL AT, 177 31X PR
ANFRIEIGUF 2R T oy 73200, S B0 X0 L T8
S Y IE HL T, TN 95 AT 97 4 N A B ML AL A
[V R TR W v I ¢ 9 O o A R i 1
[k 5 22 ST RERZ A T B R HGF [ B 4 T 1 45
&, 0N, FATE LIS T R, A\ HGF 43 X5 ) i i
A P A A AR VR FHASEA B

[, HGF o 438 RE AN K B 55 505 MET

25 A A HIAR B HGFB B M) = eSS MR RIA A B FI C.D 205K
T PRI 700 P S 10 ] (A (30 A T P 82 5 X380 ), B S T T AN o A5 9 0 T B S T A A o
4 ANFIBED HGF B £ sp 25 F 3l A0 = AR a7 o] K 22 mr L4

Note : Modeled structures and solvent-accessible surface of human(left) and tree shrews( right)

HGF Bchains. Shown on A,Band C,D are surface view and solvent-accessible surface

(the orange part is activation sites ) respectively, Figure E show the relative location of activation

sites and solvent-accessible surface.

Fig.4 Modeling of three-dimensional structures and solvent-accessible surface of sp domain of

human and tree shrews HGF B-chain
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WSS, FIER T 588 1) HGF 5 — B4 HGF
TEAAR R EAFAE P b 35 ) S A8 A4 735312 NK (A4
& N IR B K1 4549 380) , NK2 ({3 N Jm4h
MRS K1 -2 2 i) 1 R DI RE 1, S NK1
FINK2 B UIRSR BN MET Z Rs5p05) - i e
SRR T AU B R IR ST R I R AR
UL ,NK1 i BE L B A a5 44 i1 1 2] 56
HGF 20 F—FEE 3] MET SZ R8sl g/ e
BEFRATT LU T SCHR & 2 4GB AR IR S AT 3R, AT R
5 HGF N %5 K1 G548 BA25 5 55, kK BLR i
BR—L 5 ANA 22 5 Z 00, Hp AL s A AR T )
SEA— 25, PRHCHE DN AR i 7T BE AL A7 78 AR B 1 55 D7) 5
AR Z R A DR R, 4 NKT H KL 25k
AR ST R 45 5 AL 54T R L5 NK1 5 MET
ARG AR BE T DR A DU A R NKL 5Y Y0 R
MET Z ARG L5 SRR 0
3.2.3 il HGF B #1945t /Mt

N HGF ) B B N— 52 BERY S H e, 70 7R
/NK 34 x 107, [R5 BE A G AE 22 A R AR
( chymotrypsin-like serine proteases ) % 25 [ i 1Y 25
IG5 1 305 B2 AR BL, SRR sp 45 44 1 (sp
domain) , ﬁtlﬁ]ﬁﬁéﬁ%}@ﬁ)ﬁ( plasminogen ) M2 %
R EE I — R W RAY B 5 LA 1E TSR R HGF R
TGy F 2K il OB IR 45 B8 U —RIK A4 A
AU TE, HHS MET 2K M8 5K T o 555
MET ZARIZE A, BRI MET 2k 45 4 ik
NZET o BEM NKI X3, H 2R MET s2 4k 5k T
HGFB HERYZE G, LT WA = 38 6 1) R 0Bk S I 1) o
JE 4 ALY N I HOFB #E 5 MET A2 {4 9 45
Hoe HGF A5 H 58 B A )2 il Ve T A 2501 . i B
i, N\ HGFB 555 MET SZR45 6 i) AL i O 4858
o X g AT GG 5

R FeAT 138 3 Swiss-model X #J i) HGF B %% i7F
FTTI, T Pymol X6 J& = 2 25k A1 77) ] Je 3% 1
( solvent-accessible surface) #FF7HEAE AL, 45 0 BN
(DY) B i) HGFB HE A 22 2 MR AR 1 Tl X sl 1 AH
TN 5 AN—32, ¥4 GIn534, Asp578, Tyr673,
A ) HGFB SEMKORAS HAT 22 TR B LIRS 1 . (W)
i, BRI HGF B 65 MET 32 {45 &7 55 N 5E 4
— 8, {7 5 A7 B N GIn534, Asp578, Tyr673,
Val692-Pro693-Gly694-Arg695-Gly696 , TE — 4k == [H]
P RAFIA ) AT B 3 B AR — B, B 77 A — 4> [MTAG
TENMRN  HGEF B 4 o 12 MRS v 1% E R 5P A7 A

5 MET 324k SEMA 2593254, 1T 2 5 MET 52
PRIG PRI, PR UL FRATTHE I A /i B 4% 5 MET
B NIV ERT S W PNE X (VS

25 |, A1 RT-PCR ¥ 84 4R 454 ) HGF 4>
KA a 5t 2o F a5 AT H i e dr . 45
W HGF 4 T 25 76 3E 4k rPo X O SF , B ) HGF
BEARGEFY 5 AL, [ERTE HGFaNKT XI5 R &6 2s
() RE) R 43 22 10T LM AR AE R K 22 57 Tl i 26 22
SRtk — A A A B HGF 5 A2 (R i 1 F O 203
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Slit2 FEARWYAE P Re D A i E

WED BES HAWE,EZHF, TWAE
(I Ry 20, M Y2500, M 510006)

[(WZE] BB ®3shie ERTEAEEE R P EM, A& EE8 Al MEM: LDLR 7~ /) BUA
LDLR ~/~ ;Sli2-Tg /ML, 45 6 X, W JEME % 12 A E 7 NAFLD #5580 J= | IR HE %5 Jik A\ B I, 9 52 1L 3% TC, TG, LDL-C,
HDL-C /K BBOTFIEZH 24500 J7 G € 55 BE O ISR BUFZH 40 RNA F QPCR 434 LDLR =~ /NEURT LDLR ™7~ 5
Sli2-Tg /NI CHITAE G L R A ik K-, 4558 LDLR 7 ;Sli2-Tg /M EUMYE o LDL-C 7KFH &A% F LDLR =~ /)
B; 5 LDLR " /INEUAH L, LDLR 7~ 5 Slit2-Tg /N RN 1 284 B F 46 407 B S i, ELJIF IOk 21 2 0 AR AH DG S R
TR R, i Sl EPEE T /NEUTFHSA R EE

[REER] Sl ; ARG IR 5 T ; e 5

[FESES]R-332 [ XHkFRiIREG] A [ XEHS)1671-7856(2016) 05-0019-06

doi: 10.3969. j. issn. 1671 —7856. 2016. 005. 003

Effect of Slit2 on nonalcoholic fatty liver disease

ZENG Cui-ling,ZHENG Ling-yun, XING Li-ying, LI Xiang-li, WANG Li-jing
(' Vascular Biology Research Institute , Guangdong Pharmaceutical University , Guangzhou 510006, China)

[ Abstract]  Objective To investigate the effect of Slit2 over-expression on nonalcoholic fatty liver disease
(NAFLD) in mice. Methods Eight week male LDLR '~ mouse and LDLR ™~ ;Slit2-Tg mouse were fed a high-fat diet
for 12 weeks to induce NAFLD(n =6 per group). After 12 weeks, they were taken for blood samples and dissected. The
concentration of TG (triglycerides) , TC( total cholesterol) , LDL-C(low density lipoprotein cholesterol) and HDL-C (high
density lipoprotein cholesterol) in the serum were examined respectively. Liver tissue samples were taken for HE staining to
observe the morphological and pathological changes. The mRNA expression levels of hepatic genes related to lipid
metabolism such as LXR-a, LXR-B FAS ,SREBP-1c was measured by real-time RT-PCR. Results The serum LDL-C
levels of LDLR ™"~ ;Slit2-Tg mouse were significantly lower than that in LDLR ™"~ mouse(P < 0.01). And the grade of
lipid droplets and pathological injury of liver tissue decreased significantly in the LDLR ™"~ ; Slit2-Tg mouse compared with
LDLR "/~ mouse. Furthermore, The mRNA expression levels of hepatic genes related to lipid metabolism decreased
significantly in the LDLR ™~ ; Slit2-Tg mouse. Conclusions  The overexpression of Slit2 can reduce the pathological
injury of liver tissue in mouse with NAFLD.

[ Key words] Slit2; NAFLD; Lipid metabolism
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W7 s R RE B E 3G, NAFLD B & 9 %
ANWIEETY , H AT T AR A BRI 90 04 1 2
FRN W 6 - {0 3 A B 105 e e R
JHASE AL 22 ), I 1 3 0 ki 1 48575 i 1T - 3
MEMBSEER R LT I, #F58 NAFLD Jif
JE W72 P & s HL R B o A I R S

SLit2 F2&— 7 fg F DA S g {4 P & B0 1 3 900 750 44
M &b 36 i &, 38 0 45 A 40 B B I ) roundabout
(Robo) Z K FIE L FEVEM . Slit/Robo {5 51 A #i
2 5 AR 28 2R Ge b B9 /E H © 4 1 A B
53R M Slit/Robo 551025 ZFi A BUR L, lndl
il AL, 2 5 A8 1 & A K e AR i A
FEIE 7 AT 86 E Y H 5T & B Sli/
Robol 55 7EM£F b b HoA HZAEH], Sli2 2 H
1o AT LA /N BUIT £F i Ak % A T slie2 BEL BT 59
IG5 AT s N R AR i Slie 8 (7
NAFLD HUR A & 2 AE R W&, A SCie
Sliz % [t #3589 LDLR - /NEL (EP LDLR
Sli2-Tg /IR ) SIFFE X4, LA LDLR =~ /N Bk X6 R
20 i R FR 7 NAFLD BA1 WigR Sli2 75 1
7£ NAFLD FigfEH

1 #RFn7x

1.1 ##
1.1.1 SEshdy

LDLR "~ /MR (B6. 129S87-Ldlr™ " /J) 12 H (/i
P4 HOMEPE 8 H) I H 3 Jackson SEEGE 185,
002207, Slit2 i F 35/ B (Sli-Tg /N ), i F i
Mg Bb s pe X 3k 6 HL6 ~ 8 AR,
LDLR ™~ /N B 5 Sh2-Tg /b Bl Z4& %2 J& fr 15
LDLR ™~ ;Sli2-Tg /MR, 181 6 ~ 8 1 [F1 52 H A
FEJT AW, B /NBRILE) AR 25 B 52 5
Sl SPF ) b 3= B[ SYXK () 2012
-0125]).
L1248 BakH

W B O FNBER AR R s
2 ( BEIBAEWY), BUE M ( Biowest ), PCR 5| ¥
(Invitrogen ) ,PCR Mix( Thermo ) , i Ifil §ig PO 21 M %
R & (db a4 db ), RNA 2 8GR 7 &
(Takara) , ) %% 5% i # & ( Takara ) ; 2xRT SYBR
Green Master Mix( Takara) ,

10 AHBVEIAL R AR HLOER)
PCR Y ( EEMHAEMRGEAA) ;902 it PCR

{8 (Bio-Rad ) ; Y2 & 53 8% ( Olympus ) 5 {25 0 AL
(Thermo) ;8 # Z5.Lo 1L ( Beckman ) 5 il kAL ( JE 54
TR A A R R 5 BE AR AL (GE) ;5 HL KA
(Bio-Rad) ; BEFF IR GAL ( TR Z A MR R 2
A)) s B4tk & 48 (Millipore )
1.2 FHik
1.2.1 LDLR ™ /NEUR%E

B3 RN RUERTBA 1 em BT 1 mL B
LA A 180 pL 50 mmol/L [¥) NaOH, 100C 7K
WAL 30 min J5 A 20 pL 1 mmol/L f4 Tri-HCL
FEOTIRS) , BSOS LW R R BEHUR DNA, 42
I DNA #% DL F %44 %% . LDLR =/~ JE 514 P1 .
AATCCATCT TGTTCAATGGCCGATC ; LDLR ™~ J&
514 P2. CCATATGCATCCCCAGTCTT; LDLR ~/~ &
5% P3. GCGATGGATACACTCACTGC, PCR 2
AR 94°C 1A VE 3 min, 94°C 754k 30 s,65°C B
Pa! min,72°C§E1EF 1 min,ﬂﬁ% 35 75(,720(: FoAT A
2 min, PCR /)2 BB WEE e o Uk e FH 2 e AR
RGBS K EE . LDLR 7~ LR (9 14 7= 9y Fr BE
KEEZ) R 350 bp, B AR B 7= v Br K 2 R
167 bp,
1.2.2 LDLR ™~ ;Sli2-Tg /MUY % 58

LDLR -/ - ; Slit2-Tg /)N U 25 52 43 A BB 4,
B —W A5 E LDLR 7~ 2 S8 B R UL 1. 2. 1526
TERAERE Slir2 FEIH | Sl FE R 1 % RE A Sli
FEHSI4 P1. CCCTCCGGATCCTTTACCTGTCAAGG
TCCT, Sli2 K 5% P2: TGGAGAGAGCTCACAG
AACAAGCCACTGTA, PCR JZ I £51F K 94°C T sk
4 min,94°CAE 45 s,60°CiE K 45 s, 72°C HEAH145 s,
PEH 35 ¥R, 72°C FE /0 4EMH 10 min, PCR F=H)4 505
WHERE I HL UK 5 HTBEIE AR RGeS TR 45 5 Slir2
FERY 38 7= W)l B B 2928 600 bp, 7E 350 bp
1600 bp AbFIAH P 1= W) 1 LDLR 7~ ; Sli2-Tg
AN
1.2.3 NAFLD sh#ytmith g

LDLR /N5 LDLR ™/~ ; Sli2-Tg /) Bl 45 4H
%6 H,8 JEW A A, B M, X B8 41 45 3 38 1
HBE R HEAT i DR (3 3 4Rk 87. 5% , &
10% , AR 3 0.5% , M0 [ BE 2% ) 5% 12 JE <7
NAFLD sh¥#i sy, e ek SR 12 J& )5 Uk, B
PTG — RS 12 h, X 45 21 /N R4 53 247 IR HEE 8 ik
AU BT F T —25 505,
1.2.4 /R Ag 5B
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FHAG ST R A e 4 it s I e 1R &, 2 I &
W IR 0052 /0N BRI A 308 2o A S0 2 A 7 ) R '
fl. TC,TG F1 HDL-C F ¥R B 73 5l A2 4 W O B 42
P+ 1, TG < 4.5 mmol/L i}, LDL-C ¥ &
Friedewald A #E% 45 8], LDL-C = TC - (HDL-C
+TG/2.2),
1.2.5 /NERUH IR U E 2 Mg

FHETUHE I 2 AR 5 /N B, 3 1 BBOK R 2 AR 7Y
20 LDLR ~~ /MRS LDLR ™/~ ; Slit2-Tg /s §UTFHE 40
AT E , 2 WK G A S V) Fr, 64T HE 34
0, B T USRS 2 AT L 2L A LA A
1.2.6 /NRIFHALURICEHARCH P mRNA ik

A3 SE R BRAARHIE 35 12 85 B9 LDLR ™~ /B
FILDLR ™"~ ; Slit2-Tg /N B 2H 24, Trizol %4 fif 3 4l
PEE RNA, BEEEM LA T wg RNA 4% Takara 915
UL BT I 515 3] cDNA, K Takara fY)
SYBR Green 2t 7l G5 46 0 i 4G i AH OC L ) LXR-«t,
LXR-B,SREBP-1c¢ fll FAS R ik/KF, 5149751,
Mouse GAPDH, 5'-GGTGAAGGTCGGTGTGAACG-3’
( Forward ), 5'-CTCGCTCCTGGAAGATGGTG-3'
(Reverse ), 7=%) K/ 233 bp; Mouse LXR-a, 5'-
CTCAATGCCTGATGTTTCTCCT-3' ( Forward ), 5'-
TCCAACCCTATCCCTAAAGCAA-3' ( Reverse ) , =¥
K /N 150 bp; Mouse LXR-B, 5'-ATGTCTTCCCCC
ACAAGTTCT-3' ( Forward ), 5'-GACCACGATGT
AGGCAGAGC-3'(Reverse) , F=#J K /N 156 bp; Mouse
SREBP-Ic, 5'-GCAGCCACCATCTAGCCTG-3’

A

Marker | 2 i 4

L | [—

S)—

T&0—

( Forward ), 5'-CAGCAGTGAGTCTGCCTTGAT-3’
(Reverse ), /= ¥ K /N 199 bp; Mouse FAS, 5'-
GGAGGTGGTGATAGCCGGTAT-3" ( Forward ), 5'-
TGGGTAATCCATAGAGCCCAG-3' ( Reverse ) , =¥ K
/N 140 bp, Realtime PCR [ 55142 : 95°C Tl 248 P
10 min,94°C Z5E 30 s,60°C iE k 30 s,72°C FEAii 30
s, ¥ 40 Y, W75 1Y 5 7E 35 ( threshold cycle, Ct
H) , MIEAXAC = GC(HWEN)] - Gt
(GAPDH) ] FI AACt = [ ACL( 523 4H) ] - [ ACt
(WAL ], T3 2722 oy B Y 3k R R 5k
KF-
1.2.7 Siite#abi

A SRR DL v £ 5 £, R Graph Pad
Prism 5 Geit AT 5150, PR TA] FE 3R
BOXT ¢ K853, LA P<0.05 22534 W,

2 #R

2.1 LDLR /AR5 LDLR " ;Slit2 - Tg /MR
FEELER

# LDLR =~ /NEUAI Sli2-Tg /N 2832, X H: 12
34T LDLR JE A Sli2 ZEFE A2, LDLR ™~ /)
FRLIE PR 4535 S 350 bp, LDLR** /)N LIS PR 454
167 bp; Slit2-Tg /NI 1 2547 4 600 bp, Kl 1A
4 LDLR S % E 4 5 /NEUE LDLR 7~ /NEL,
Bl 1By Sli2 LR AR ,2 ~4 5/NECH Sli2-Tg
MG £ 1 S/NECE B AN, 2 F 3 SN
S LDLR*'~ 5 Sli2-Tg /N, 4 5 /NEAH LDLR 7~

1}
Marker I r k. 4

1

14 : Marker: DNA marker 2000;1 ~4 528 F /N DNA F 3845 8 b 1 SO0 BFAE RU/INER;2 A3 5/NERo LDLR 7~ 5
Slit2-Tg /MR, 4 S/NRCA LDLR =7~ 5 Sli2-Tg /MR,
El1 LDLR ™ /M5 LDLR 7~ ;Sl2-Tg /MMl EER
Note: Marker: DNA marker 200051 ~4 Identification results of the offsprings by PCR,No. 1 is wild type mouse,
No.2,3 are LDLR */ = ;Slit2-Tg mice,No.4 is LDLR =~ ;Slit2-Tg mouse.
Fig.1 PCR results of LDLR gene and Slit2 gene for identification of LDLR ™~ mice and LDLR ™~ ;Slit2-Tg mice
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Slit2-Tg /MR,
2.2 Slit2 T RIEX S E1HE SR /NR A5 K F /Y
=AU

8 WA ZE /By HEYE IDLR 7 /NR (n =6) 5
LDLR ~/~;Slit2-Tg /N (n = 6) FE47 15 JIE 1)) M 3%
12 JiJ5 /N BUmE Hh =8 (TG ) S EEE(TC) |
% B2 iR B2 1 (LDL-C) MR BE 34 HEAE S AR B I O T 38
T, % IR A (HDL-C) % A A8 fk, Hivp
LDLR ™~ ;Slit2-Tg /N EUALE 1 LDL-C ¥ B B R AKX T
LDLR "~ /MEL(P <0.01)

DLk
R LIDLE SBi2-Te
k1] 5
-4
g » s 3
£ £
E o S ?
— ;
= ".
0 o
&M 128 B3 Be12hy
ng 15
% 0o % [}
0.4 8
3 "‘E s [T
= 0.2 =
0.0 ]
] S+120 S 128

¥:45 LDLR ~/~ 4i4f Lk, ™ P <0.01,
2 /MM TC TG \HDL-C \.LDL-C /K (mmol/L,n =6)
Note : Compared with the LDLR =/~ group, ** P <0. 1.
Fig.2 The serum TC,TG,HDL-C,and
LDL-C levels of the mice (mmol/L,n =6)

2.3 Slit2 R IE X /NERAFAE A A # 0

HE J4 (5,25 5 R | 38 38 1k R 5% 12 J (o ]
ZH) #9 LDLR =~ FIl LDLR ~/~ ;Sli2-Tg /)N BT 4 21
ZERG /NI 25 5 O, S 40 2R HE A B S, DA e
FKCA O IR RS AR 28 R
I, A7 T HFARM e, m AR IR 35 12 Ja] (B
) J& ,LDLR ™~ /N I 20 8L 25 44 R 52 3% | 200 it
HESWZE AL, A7 L2140 B b K AR 8], A BE W7 i, FES
BREEAR R EANALIR I, &8 53 B0 40 B oK b, 2H 21
IRFE, LDLR ™~ ;Sli2-Tg /B A H B 41 A g 15 28
P EAHES T LDLR ™~ /N BUBH 0, M AR 21 4 45

MR
2.4 Sli2 TREMN/PRERFEXEEARREZD
A1

SZHT5E B RT-PCR A A IR R 2H LDLR ="~

TE:A:LDLR ~/~ /NEU(XTHR2H ) s B: LDLR 7~ ; Slir2-Tg /) B ( XF
MEZH ) ;C:LDLR -/~ /N (&40 ) ; D LDLR =/~ ; SLi2-Tg /) B,
(LRI )
3 NEUITE HE 26 (BRI =50 pm)
Note: A: LDLR =~ mice ( Control ) ; B: LDLR =/~ ; Sli2-Tg mice
(Control) ;C:LDLR =/~ mice( Model) ;D LDLR =~ ;Slit2-Tg mice
(Model) .
Fig.3 HE staining of the liver(Bar =50 pum)

/NS LDLR ™ Shi2-Tg /) B A 5 i 1€ 15 3
PEAROCIN F mRNA PRIk, @RS 12 F)E, 5
LDLR ~~/NEAH EE , LDLR ~7~ ; Slit2-Tg /M A LXR-
o, LXR-B, SREBP-1c #il FAS [ mRNA 7K F-# 47 i

s T e RTHCNG
B LDLR-- ST
T i
ﬁ-i
-'ﬁ? =
Hs
gi“: 1- (11
g2 ,
= 2- - | I .
o4
KR~ LXRE-f FAs

SREBP-1c

E:5 LDLR /= #AHLL, * 2 P<0.05,
*h P<0.01, "} P<0.001,(n=6),
LXR-o, JFFIE X 324K ; LXR-B, T X 5Z1K-8; FAS,
Ji TR A FUBE ; SREBP-1c, B 5 SRAF45 5 8 A -le,
4 FhRMESR 12 S/ BUFBE LXR-o (LXR-B |
FAS F1 SREBP-1¢ mRNA 3235 (n =6)
Note: Compared with the LDLR =/~ group,

" P<0.05,"™ P<0.01, " P<0.001,(n=6).
LXR-a, Liver X receptor-a; LXR-B, Liver X receptor-B ;
FAS, Fatty acid synthase ; SREBP-1c¢, Sterol regulatory
element binding protein-lc.

Fig.4 The expression levels of LXR-ao \LXR-B,FAS and
SREBP-1¢ mRNA in the liver after 12 weeks of high-fat diet(n =6)
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FTW, 45 B R, LDLR ~ 7 ;Sli2-Tg /N AY LXR-
B Fl FAS M3RIEWI L FFE (P <0.05) ,LXR-amRNA
H22 535 5% (P <0.01) ,SREBP-1c f£ LDLR "~ /)
Fl5 LDLR ™~ ;Slit2 — Tg /)N RUFFIE 21k 22 5+ 5
(P <0.001),

3 g

NAFLD 1% 4 St fl  3R5% AR V1A ¢ 4R
9o PR 43 D R PR R R i W RS T &P NAFLD 5
JEJHE B DR B v A I 45 G, 48 & 1 NAFLD N
Pl R Bk R IR I 8, an 2 L e F R
SN Bt L AE R R B AR BT, KR
FEUESE fep AR I S 35 % B 7 A R R R
NAFLD %) &AL 284 i A 58 4 B B, H AT 218
BB I s B R AP SR N AnE E T
MR &2 E &, Bt A2
1998 4F Day Fll James $2 1 1 AT 7 2408, A —
AT e 2R R SO0 IR AR 2L, 5 1R AR
AP AT R T I A 1 AR e p 4
BT R, 1T A S oM g 0 R I 9 (NASH) | JF£F 4
FEFE Z R, b IR B AR 3 25 L 5 ke A O R
NAFLD &A= AR 05 IR IRIHE 55 ik
REELEE 2% TR K B, LXR-a 5 5 5 T
2 H1 SREBP-1 ¢ {555 % F3& 42 (1) 22 BLAE =i g 105 A
g 1 A0 1 rp LA S AR

A SEH R A LDLR ™~ /B, 38 4 /55 BE R 77 5T
T —F NAFLD #2550 /R s AR SR 12 Ji) , 1
5 TG . TC,LDL-C ¥ B ¥ b IE # Ik B 00T 34 &5,
FEI v AR P REAE R R 25 2 B B
REMTIT . B A LDLR 7~ /N BUFD Sli 85 (it 32
/N A A N T AR E 5t A 1Y LDLR ™77 5 Sli2-Tg
ANER, R SLi2 XF I i , JHF s 28 el A5 K fig G355 A
IR R FE I

Slit2 Jz H:Z AR Robol %A 7E h X #l 48 R
45 AEWTSE & L Sli2/Robol 7EIEMIZA RGP A
Fik  TEAR Z MR K 48 B9 Th #8 A Slit2/ Robol
(SR FRI5 . BFST & B SIie2 1 JTF I 0 -9 440 J Ak
() 263K 22 5 5 g 2 B R AL R B AR OG | Sie2 76 R
W98 AT AT v 23k B B0 e PR 1 21
TR T SR H 4T AT S8R A
WFZE AL 23 50 78 W S F1TF 25 4 4k /) B 780 e §iE 52
Slit2 FELT 2 Ak 1) T I 21 29 3 36 BH I i 1 1E % T4
21 Sl & [ i 2 18 v] DUGE F /N BUIF 27 4 1k &

Az fH R Sl 76 NAFLD w4 F 4 A I 4238
AFFREE R I, FIEME SR 12 Ji )5, 5 LDLR 7~ /)
BRUFH LE, Slie2 2 P #2350 LDLR =~ /NERUfL i LDL-
C 7K B 58 AR, JHF U Bl A 28 o B R 9 4%, LDLR
R — Tl 4 L B8 T B B T, AR AE T LB RN
ILF- e A 0 4 B 2 1 1, (H DURF 40 e - 5ok =F
B, H R T AR I A 5 HOIH [ A A 40 P ok 9
T AR E R K. LDLR B a5 i g e H
J& LDL Al VLDL )35 BRig 4232 BHL, dE i 06 1 i
RS 1] AN U i 3z S e L [ i i 0 g s
M EER Nz — ) FRATEE R UL Sl B E
I P AT LDL-C 7K, ok 5 JFF B 19 i s A8 2k
WF9E 2B LXR-o 38500 o] LA 3R G -4 URH 56 3k R
UNARIHER A hi Bl (FAS) , ZBEHRE A R ALEE (ACC)
FRE R IR A 221 A (SCD-1) &k, fe E i
T 1 DSk A5 G, 2 T 53 B80T O g s 2 44 R s L
P g 2 -2 [l LXR-oo AT #4TE SREBP-1c¢, |
FAS Y3 R 5% AR O A 7 B 5 2 FRATTF 5T
iR R Sl 85 1 FRA e MR QA G SE A LXR-
o F1 SREBP-1c JER BB W N, v L%
BH Slit2 1 %63k AT e 33 4 ) LXR-a—SREBP-1¢—
FAS 55 500 6 B o W 19 6 %, e AER IR I g I %
HEZKF

25 L RTid Slie2 3 3k nT DAV I e A A8
REAR LA 7K, AL AT RE 240 ] LXR-a—SREBP-
Le—FAS {554, W HI BE iR 19 & i, BRI AR B 5%
BT SR YT IR R BT R R, B AR T &
TBIT IR 25 B T3 A A
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IR LR RS 2 B PR e K R RR A S PPAR-y |
TNF-a mRNA [ 5% i

Bl L KEAE M W, ERE EE,KLF
(22X R R B v R R UG PR B S0 =, B R P 2 BRI R 254 3 s 248, 2200 730050)

[{#ZE] BM  DrRsgueys(CM) % 2 BORRR R BURE | Mok | i ig 985 %, PPARy 1 TNF-a ZEPH 25K 19
W, Bk SR EIREEI /N (30 me/ke) HEMRA B 2 (STZ) ME 1SS 2 RUR PRI K BB 0 h 4
41, B IE % S BE (control ) 21 AL (model ) 41, 3% BE W 5 & (CM-L) 41 (3.5 mg/kg - d) 3% 55 57 (CM-H) 4
(10 mg/kg « d) , 45 JEI S (A T A LM | 565 4 JEI DEA T8 MR IR RS 560, 2 2 4 J8)JS 7Sk AR 98, 0 5 1A ( TC TG . HDL-
C.LDL-C) JHES5 2K K s 5 4120 PPARy R AEZH ST TNF-a mRNA ik, SR SIEH XA M e, AR
HRBIAREHE TP < 0.01), 258 8 s 0.30.60,120 min M, LA K M13E TC TG . LDL-C &3 B %
B (P < 0.01) ,HDL-C &t NI, B 2K FHE . CM AT il PR K BRARER T I, [ i OB , CM-HL 4 % 45
25 4 Jﬁiﬂsﬁﬁ%rﬁ%ﬂ%iﬁ% I L E R AOE T R 30 min MBE(P < 0.05), CM ﬁﬁkﬁﬂ%ﬁﬁﬁﬁ TC TG ,LDL-C
i, THE HDL-C &, BRI 5 F ks, ok CM-H Fl&E 40 v 35 R4 TG .LDL-C & (P < 0.05) , HIEHXTH
ZH AL, R4 PPARy mRNA 5.2 FIH (P < 0.05),TNF-a mRNA B3 (P < 0.01), CM {805 iR i K BLIY
PPARy mRNA Fh, Hif ,CM-H 25 R B 3% (P < 0.05) ,CM A BRI TNF-a mRNA Fikit, 458 CM il ZEfif 2
UM PRIPE R BRUAAREE T I, oA g I W B 5 L I S AL AR, LML 7T BE S5 T PPARy [TNF-a 3K €,
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Effects of camel milk on glycolipid metabolism and PPARYy
TNFa mRNA expression in rats of type 2 diabetes mellitus

ZHOU Jun, ZHANG Quan-long, YANG Qian, LI Mao-xing, QIU Jian-guo, ZHANG Ruxue
(Key laboratory of the prevention and cure for the plateau environment damage, PLA; Clinical Pharmacy Key
Discipline of State Administration of Traditional Chinese Medicine, Lanzhou 730050 , China)

[ Abstract] Objective To investigate the effects of camel milk on body weight, blood glucose, lipid, insulin and
PPAR-y TNF-ao mRNA expressions in type 2 diabetes rats. Methods Type 2 diabetes was induced by high fat diet and
small dose of STZ(i. g. 30 mg/kg), rats were divided into four groups, normal control ( control) group, diabetes model
(model) group, camel-low dose( CM-L) group (3.5 mg/kg-d), camel-high dose( CM-H) group (10 mg/kg-d). Body
weight and fasting blood glucose were measured every week. Glucose tolerance test( OGTT) was conducted at 4th week.

After 4 weeks administration, animals were decapitated, plasma lipid (TC ,TG ,HDL-C ,LDL-C), insulin were assayed.
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The expression of PPAR-y and TNF-oo mRNA were measured using RT-PCR method. Results
group, the weight of model group lowered significantly (P < 0.01), FBG and blood glucose at 0,30,60 120 min of
OGTT, as well as the TC, TG, LDL-C concentrations increased( P < 0.01) , while HDL-C content reduced, and insulin

Compared with control

level was higher than control rats. Compared with model group, body weight increased and blood glucose decreased in CM
group, CM-H reduced the fasting glucose levels in 4th week and decreased the 30min glucose level significantly( P < 0.
05). CM lowered the TC, TG, LDL-C, insulin and increased HDL-C concentration, and it is significantly in CM-H( P <
0.05). There is a marked decrease in PPARY mRNA expression( P < 0.05) and a significant increase in TNF-a mRNA
expression( P < 0. 01) in diabetes rats. Compared with model rats, PPARy mRNA expression was ascended by CM
administration, and it is notably in CM-H group (P < 0.05), while the TNF-a mRNA expression of diabetes rats was
lower, but there is no significant. Conclusions

CM can improve the lowered body weight, hyperglycosemia, abnormal

glucose tolerance and dyslipidemia in type 2 diabetes. The mechanism of these maybe associated with the regulation of

PPAR<y and TNF-o mRNA.
[ Key words]

2 BUWE PRI 22 RN R 85 3R 43I AS & SR ) R
HEHT, IO e A A8 B3 24— i 5 22 1 700 349 Ry e
A AR AN T A, WF SR R B, 5% BE Wh ( camel
milk, CM) Hi R 28 & 308, 1 mL S 5e 03 b
A 52 MR IR 2 S R AR RS R 5 =
R 16 AN SR BE s Rk A —Fh e
R I EE (0, LR 7 51 5 R 5 R A R
AR ILARARL, 33l 2 11 O 0 A AN B T T A S 1) I
WG PEY R—R S 2 KRS REA, Wik Fh
BT BN R IR R I TR T2 — . 3% 0E
WS WE PRI 8 B 1A EL A g (0 g FH RIS I AR
RIGIESL  BE BRI 0.5 L BRGEW, K i % &%
RIS 80 30% , A8 O 56 e 0% =) 15 B
FEOME PRI 1) EL 26 EL PR 36 e 405 20 15t i B B
0.15% ~0.3% ", SR 5% e 405 X B A 1 Qi ) A4
RORAH, HOZE 5 2 5 0 BR A G s 2 PR A i 4
AR SR H e BRI /INR) & STZ BR-E55 2 BUBRIR
Joa K BT 5E 4 CM T80, Y CM X Bk s K B
WERR AR5 B DG HE I R 5 i), 4 2 HOxF 2 UM PR
K ER BB ZE L 09 52 i JF 2R H AT e AL, CM
o AR AR

1 #8Fs %

1.1 ##
1L1.1 SEEshy

Wistar KB, HIEH, @ ,KE 180 ~220 ¢, 1%
MR 2 B 2 Bt 3 4 S 3 e 4 [ SCXK (H ) 2012
-0200] , 1 77 T 22 M 421X 2% M B IR e 3l 4 S 56 B
[ SYXK(%2)2012 — 0029 ], 33 fal ) th 122 2 56 Bk H
FTBCHl, A R E LK, iR 19°C ~24°C
1.1.2 255 5k

Camel milk ; Type 2 diabetes mellitus ; Blood glucose ; Blood lipid ; PPAR7y ; TNF-a

HEMRAL B K (STZ, Hit5 S0130) 3 A Sigma 2
) %G Wh ( camel milk, CM, 35 191531 —740, i
% 328 o/ ) W [ B i VR 5 4 S0l A B 5 I B A
MR & (5. 1210121)  BAHFEEE (TC) (415,
1210141) JHih =E& (TG) (41t :1210111) , %
JIg 8 FI IH & 5 ( HDL-C) (4165 :1210081 ) , {K %5 ¥ N5
B [ BEE (LDL-C) (5. 1210091 ) ¥ I3 7] &
B [ v )i 48 38 v B BR B4R A R R R
(FINS) Jil 3 e 2 3 il 39 5 (#1E45-.20121120) K
HL S A Y R A BR 2 F 77 S ; RNAiso Plus
( TakaRa, BK4606 ) ; PrimeScriptTM RT Master Mix
(TakaRa, DRR036A) ; SYBR® Premix Ex TaqTM I
(Ti RNaseH Plus) ( TakaRa, RR820A) , H & ik 7] #
R AT AL
1. 1.3 SZIedett

Vitalab I1SP-21 = [ 2l 2E 4k 73 B X, #if % Vital
Scientific /A ] ; BP210S ML KV, $E 2 Rl AT BR A
Fl ; Biofuge Stratos 51 i 5 20 1% % & O HL, 1
Heraeus 72\ 7] ; Multiscan MK3 i #51% , 3 [ Thermo
Electron 73 ) ; Telstar Mini-V PCR #8#% TAE G, FH L
F TERRASSA-SPAIN EEJ7 #$ 2\ 7 ; SN-682 Jilt it 4
RE y-THECES , v R 2 B0 SR A% 5 9T H PR AY
)7, ABI7300 % it PCR 1Y, £ E N HAEY & 4%

VNI
1.2 FHik
1.2.1  EREEIN/NR & STZ BEA155 S h IR i K

BV F) 2 57

25 B T BHE R /N i STZ BG5Sy 2 A
BEPRIG AR BB ) S A HE PR Wistar R BRUPE 3 552
BRHE R PERSR 1R RS E Y e d], — 4
IEFXTIRAL(10 2, 255 8 8 i), R34 L
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JEERDE SR 2 A A 5 R EES R 16 h, JEIETESS STZ
(30 mg/kg,i. p. ) A 2 BB RAEAY | 6 B2 G 0L
BHE =15 mmol/L K R AL,

TR NI IG , KR R IE 5 6 HR A g PR 4
CM-L 4 (3.5 mg/kg - d) .CM-H 24 (10 mg/kg - d)
WEE X R AR 4 H 25 T35 281K, 29 1
ml/100g R, VI AU RHES (g ) 4h 2y,
SLen2h 4 R TERIRG 2 IR RRAS A AR K 6 h /5
Wir Sk A2k B - Y B 8K T 1L, 4000 r/min, 4°C B 0> 10
min B L3¢ 43 25 F AN 6 1 50 5 b - 20°C R 77
H
1.2.2 R Ak

B J I A — Yk 25 N A 0 25 I, 000 ot A i
KEASE ALK 6 ~7 h, HRHEF KR I, ; 528645
PR ML, 0. 1 mol/L FFZEENBTHEE, B .0 IF 40
M2 P 28 W S it D I R A 2 i 2 i
1.2.3 A m il e

TR BNYEEE 6 h(8:30 ~14:30) J5, I E—IK
PET S 50% #%HE(2. 5 g/kg) , E ST 0.30 .60 .
120 min Ifii4E{E
1204 AR JBEE 2 B il e

M3 TG F GPO-PAP 3£l 5, TC ] COD-CE-
PAP %€ ,HDL-C Jf] PTA-Mg”* UL % , LDL-
C R ORI TTVEEIE . R G ik 0 7 R 15
1.2.5 RT-PCR ¥l J5 4140 PPAR-y FlHFHEZH 2N
TNF-amRNA ik

TRIzol ¥ #& B A RNA, — 45 32 00 5 5¢ & il
cDNA, HEATSEA96E 5 PCR, PPAR-y (153 bp)

TGTG3', T i 51 ¥ 5 TGCAGCAGGTTGTCTTGG
ATG3'; TNF-a (75 bp) L5141 5° ATACACTGGCC
CGAGGCAAC 3', TUiE51 % 5 CCACATCTCGGA
TCATGCTTT-C3'; LA B-actin (150 bp) HNZ M, |
W59 5" GGAGATTACTGCCCTGGCTCCTA 3/, il
S1¥15" GACTCATCGTACTCCTGCTTGCTG 3, SEiy
SR 2 A T A A
1.2.6  ZGiit2eabst

{41 SPSS 11. 5 ZEiTHitF, 25 41 5L 5 A 4 ]
+s PR, A 22 R R EVE « K gk T et Ak
P < 0.05 RAREFAGITFEL,P <0.01 F
INESARERI R L,

2 FR

2.1 KERBFEZTHL
1R, IEH AR RIAKEZE I, B R%
KEAEI R TP <0.01), B FE 0 T KR
oK B B R RS, CM 4K BUAR TR T %2512,
{HSHRI AR L, o E G2
2.2 IEDEALXTHEER % K BRI AE K T B R0
SRR R g, AL AL A CM A5 KR 0
~4 JE B E Y & T IE X M4 (P < 0.01),
SR LA, CM AT ARG 2 ZROHE bR s K BRI B
B B S0 ARSI A I 20 T, CM-H R4S
2555 4 AR B W RERERUR (P < 0.05)
2.3 IEDEANXTHELR R K BB 2R R0
5JIEH T B AH L, 0 IR KB 0,30,60,120
min MBEE B FEWE (P < 0.01) ;CM 1] RGBS R
i KR 30,60 120 min MLFE, Horb CM-H 44 7] i 3%

W 8l % 5 GGAGCCTAAGTTTGAGTTTGC- 44K 30 min MBHE(P < 0.05),
1 IEIEMXHMEE M (g,% £5)
Tab.1 Effects of camel milk on body weight(g,x £s)
} HE fl&E(g/kg - d) 0 J& 1) 2 J 3 4
2051 Group
Dose(g/kg * d) 0 week 1 week 2 week 3 week 4 week
IEH 4
. 0 199.70 +18.68  203.10 +19.27  208.90 £18.14  211.40 =16.59 215.20 +18. 39
Control group
)ﬁﬂgﬂ I I I I b
0 181.86 +9.34"  175.86 £10.33" 168.71 £12.67"  166.86 +7.17" 164. 60 +17. 98"
Model group
I BE 1~
7 6 3.5 182.88 +12.82" 177.00 £12. 12" 175.57 +£17.46"  174.57 +14.09" 172.67 £18. 79"
CM-L group
IR L1~
A 6 10 182.13 +16.44" 178.88 +15.68" 176.75 +15.17" 175.63 =14. 11" 176.00 +13. 85"
CM-H group

2P <0.05,"P <0.01 S5IEW4LE,
Note:*P <0.05,P <0. 01 vs control group.
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p y
Rz 2 KT Es I LB A2 ( mmol /L, x + 5)
Tab.2 Effects of camel milk on fasting glucose level(mmol/L,x +s)
73 8 LB ( mmol/L) FBG ( mmol/L)
4151 H Fl (g/kg - d) — —
0 JA 1J& 2 J& 3 JA 4 4
Group n Dose(g/kg * d)
0 week 1 week 2 week 3 week 4 week
Y
IE% 4 6 0 5.51 +0.59 6.21 +0. 86 6.23+1.12 6.30 £0. 89 6.37 +0.98
Control group
R
6 0 19.76 5. 43" 20.79 4. 45" 23.64 £3.74" 24.39 +6.51" 25.30 +5.19°
Model group
IR IE1-
A 6 3.5 19.23 +4.91° 20.41 +4. 68" 22.82 +5.06" 22.09 +4.00" 21.29 +5.90"
CM-L group
I BB -
foEil e 6 10 18.33 +5.50" 19.49 +5. 02" 18. 66 +6. 49" 18.31 =6.40" 18.45 +6. 01"
CM-H group
H:P<0.05,"P <0.01 5IEW4L A ;°P <0. 05 S84 i,
Note:*P <0.05,P <0. 01 vs control group;°P <0.05 vs model group.
=3 IKIEGDRET P52 0 (mmol/L,x + 5)
Tab.3 Effects of camel milk on glucose tolerance( mmol/L,x +s)
215 HEr HlE(g/kg - d) 0 min 30 min 60 min 120 min
Group n Dose(g/kg * d) 0 min 30 min 60 min 120 min
Ay
. 54 6 0 5.08 +0. 36 13.82 +0.58 8.91 £0.96 7.27 £0. 88
Control group
T 4
pem 6 0 22.08 +2.24° 29.57 +2.51" 28.22 +4. 82" 24.21 +2.97"
Model group
Y& B 05-
A 6 3.5 22.28 +0. 73" 27.00 +2. 76" 25.67 5. 19" 22.78 +3. 63"
CM-L group
I IE -
gl 6 10 19.93 +1. 06" 26.43 +1.52" 24.50 +4.01" 20. 42 +3.53"
CM-H group

TP <0.05,"P <0.01 FIEWALE ;P <0. 05 SHFIH L,
Note:*P <0.05,"P <0. 01 vs control group;°P <0.05 vs model group.

=4

IR GEASXT I AR B9S2 ( mmol /L, % £ 5)

Tab.4 Effects of camel milk on blood lipid( mmol/L,x +s)

Y13 Grou QB FE(ykg - d) pey;lEliif L Hh =g 1o % B A A P O[T V25 B A 2 1 -
8 P n Dose(g/kg * d) TC TG HDL-C LDL-C
Ay
. IEH4 6 0 1.74 £0. 18 2.49 +1.01 2.16 +0. 58 0.36 0. 15
Control group
skl ! ! !
6 0 4.68 £1.43" 10.19 +3. 27" 1.71 +£0.32 1.23 £0.45"
Model group
A4 6 3.5 4.26 +1.58" 9.56 +3. 66" 1.82 +0.34 1.07 £0. 39"
CM-L group
fe AL 6 10 4.02+1. 12" 7.11 £2.97" 1.76 £0.37 0.75 +0.33"
CM-H group

TE:*P<0.05,"P <0.01 HIEWHLE; P <0.05 SR LA,
Note:*P <0.05,P <0. 01 vs control group;°P <0.05 vs model group.

2.4 IRTEWhXEHE R 7 K BR M AR 7K F B B2 M

F4 5T UL, 5IE R A AR HE BRRIZH KRR TC TG
IDL-C SR BEWME (P < 0.01),HDL-C & & FFE,
CM-H ZH 1] 5 2E 144 TG IDL-C &HH(P < 0.05),

2.5 IRBeINXTHER B A RIR B EKEHEMm

P15 R R 5 IE R IR AR L AR R A
FAKE T, CM AT AR PR R BRI e 5 K8
AR ESITEER(P > 0.05),
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N
&5 15
& 3
& = Ik
k1
0 T T 1
&?3-““' Jﬁ“" o
0&-; ﬁ‘;ﬁ’ o
45? * @g,‘é,
@{6-'
A% Group

51 BB E ZOK AR (wIU/mL & £ 5)
Fig.1 Effects of camel milk on insulin levels( wIU/mL,x +s)

Fz5 IKIEYIX; PPARY mRNA Fl TNF-a mRNA FiERTM (& +5)
Tab.5 Effests of camel milk on expression of PPARy mRNA and TNF-a mRNA in type 2 diabetes rats(x +s)

R FlE(g/kg + d)
ZH 5 -
205 Group " Dose(g/kg - d) PPARy mRNA TNF-oo mRNA
"
IEw4H 6 0 1. 000 0. 000 1. 000 +0. 000
Control group
Y
Bl 6 0 0. 821 +0. 158* 1.893 0. 661"
Model group
IR 015
;1K= 6 3.5 0.909 +0. 192 1. 675 +0. 362"
CM-L group
G UE -
Al 6 10 1.083 +0. 137¢ 1.618 0. 489"
CM-H group
P <0.05,"P <0.01 HIERHILE ;P <0.05 SHAH LA,

Note:*P <0.05,P <0. 01 vs control group;°P <0.05 vs model group.

2.6 RT-PCR #: A5G 4H 4R PPAR-ymRNA F18F
BEZHZ TNF-amRNA FRi%

M1 5 0] L, 5 TE O BRZE A Eu A, PR K BR
PPARy mRNA B2 FiH(P < 0.05),TNF-a mRNA
PIWE FE(P < 0.01), CM-H %3 F 25 8 R
K ELHY PPARyY mRNA(P < 0.05) , [F] i B IR ik
KEL TNF-o mRNA Fiki HIEG I F 2R

3 itig

2 BB IR PR R S R AR R RS R
OB ARG, T SO0 5 Z AR X e =, LR 9 43 AR
W E AL, S EUATRE MBI TR, BRI IEE
el ST AN - RS IR LN A = A
VRS, LA R HE e G B L PR A AR Ak SRS TC
TG . LDL-C ¥ B34S  HDL-C % BE VAR | T o 37 5
I P T P 5 B o JHF 240 P Ak 8 R B T, S BOH il =

R AR 8 ARSI 48 BRI ST, PR e K BRI b
KT =, #’éﬂﬁix i, TG\ TC , LDL-C /K 7} &5,
HDL-C 7K A%, JBE 55 ATy . 31X 5 AH G
-5,

WS , B HE P 3 2k 19 o 1 R B ML A
REAT IR I £, 0] 422 oo 8 ML AAR A A e, () sl 2L o ot
%E TR LE 19 57 4% 2 BE 2 ( BCAAs) 198 A T2

HHNLA K AT RE & 4%, T BCAAs XCA] fi #F LA
%EA}&E DL B L A oh g TR R R,
BRI IR R A A, 1 mL SR SRR S A

PR R AF R A I 3. 25 F Yo BRI TIE S
—PhE SRR & R, LRSS R

R EHZBAILAL, X P R A 8 IR >
SRR IR F) o W 355 R ) TR ) B/ B R R
P20 R 2 B A A 23R 5 M DR 1) T 25 A
TZ—
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ARSCHUESE, CM AT A Rk 35 2 7B R 9 K B
WERE AR , 22 fife b PR s A B o i) W Bl 5, ol 4
TR IEF BT, AN R R B 1% 58 0 PR s K B
{14 s I | i JE I 2R OB i i 5 RS, BRAIK TC
TG .LDL-C % &, 7+ & HDL-C 7K,

PPARy 7EMERR RN R B HEMIEH ., &
WF5T & IBE PR K BLEY PPARy 3K 7E mRNA 7KF
R RARTIE R KB AE U SRR 5 s 7,
DRI R BRJBE 5 A0 41 20 PPARy FO Rk R, 1T
M 15 0 i 400 6k 0 S IR 40 S T BE S 5
S EARPCIE Y, i CM ] i 7t PPARYy
mRNA FIREHE M S RN, TNF-a 2 —F 3
B E AR A 300 1) AN B L, 5 400 O T R e
B, IEAER  TNF-o 76 IR FH P AR ok
Mz B EAL ) ARSI R, TNF-o 1 i1 A
135 20 L D i i, AR A 0 25 A T PR ( FFA) DA B 36 oY
S5 LR R 5 BB A AR K&
PR BERG TNF-a mRNA ¥ 58 35 b9, 150 B L e
B i RIRPUR R AE B R A . CM B REAIK
TNF-a mRNA 35 p9 %, # 8 CM ] 38 1 35 55
TNF-a mRNA A 1EHBGERIR AL .

ZE L PTIR  CM ] 0 B s R B Ae HE i 34
SRR, AL T 68 55 8 15 05 IR AR 15 A 26 3
PPARy, TNF-a FMCAE A 5

S 3Lk -
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A A o R B A O I B R v 40 IR AR PV
I FE' ik WO xR ARSI OB, IR, R’

(1. e B TR MEE, b 10008152, HE BE2ER 4Bt st WA B 2= B 25 A A5 r , db s 1001935
3. PRI ENL R 2= AR5 5 B RHERT G Pl R 150076)

(WZE] B Ui ok B A C MG i 8 3005 i DR R S . A 3E 60 HSD R B
MLAY R 6 41 IEH 6 BRAL BRI BHME A 2520 (4ERTIFOK 100 we/L) R MR P A4 (2.5, 5, 10 mg/L) , &
4110 2, KA Langendorff B 40T HEA , 4570 30 min, P 45 min, 38 500 LB FE S BI0IRRL 10 S ifE
RO IR I Y 30 7 6 A i 5 M 00 5 e ik O 1 R 0 WL = LDH , CK |, AST #97KF, O LA 8L bt S {L B SOD |
CAT W35 Mg Brid S Ak MDA /)& i, HE Qe O LA ST #2245 4k, Western blot A5 I I T-AH G 2 11 Y
Fik, R R RO RSN 2 FE br 2 GE S B LDH  CK  AST B9 R />
LA ZH SOD (CAT BY3E P3G N HL MDA Y7 A kiU, A [R5 B2 b s 25 450 1 P8 V3 ) ) O LA 45 . Western: blot

2E LRI BE VA Bel-2 BY3E3A , 7 18 Bax Fl Caspase-3 ,Caspase-9 P35, R HIH] ERK AL, 518 #
AT YT FL R L P 3 400 4 EL A (R4 T, P ARG O LI AR T 8 L 3 i e 0 Ak BE T 0030 4t M 8 T 55, CHL A T
el T ] ERK 555 7% S8 22 i P 5 R i O LA LR T
[KEIR] B O WUk TR v 5 O B IR 3 02 5 O L= A0 R 1
[FEHES] R332 [ XHiHRIRAS] A [ XEHS]1671-7856(2016) 05-0031-09
doi: 10. 3969. j. issn. 1671 —7856. 2016. 005. 005

Protective effects of myricitrin on ischemic/reperfusion
injury in isolated rat hearts

CHEN Ya-ping' , ZHANG Bin®, LIU Gui-yan', LIN Wen-bin’ , WANG Min*>, SUN Gui-bo*, SUN Xiao-bo®
(1. School of Life Science, Beijing Institute of Technology, Beijing 100081, China;
2. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences,
Peking Union Medical College, Beijing 100193, China; 3. Center of Research and Development on

Life Sciences and Environmental Sciences, Harbin University of Commerce, Harbin 150076, China)

[ Abstract] Objective To investigate the protective effect of myricitrin on myocardial ischemia/reperfusion injury
in isolated rat hearts and its underlying mechanism. Methods  Sixty SD rats were randomly divided into: (1) control
group; (2) model group; (3) positive administration group ( verapamil of 100 wg/L) ; (4) three dose groups with varying
amount of myricitrin (2.5, 5, 10 mg/L). Each group included ten rats. The myocardial ischemia/reperfusion injury model
was constructed using the Langendorff method. The isolated working hearts were ischemia for 30 min followed by reperfusion

for 45 min after in equilibrium for 15 min. During the process, we determined myocardial hemodynamic parameters,

[E£TH ] HERHEHH EAH 2 00H " BHEE AL T H (20122X09501001 -004) ;

[EER N IBRI M (1992 - ), 4, Wit W55 1) O A 25302,

[EREE ] PMBEDY (1958 — ), 33 Tt WF5R 5 A S0 RS O 0] . P 265 K 2 0 25580 s 367l 3% 43 F AL, E-mail ;: sun-xiaobo@ 163.
com; PMEEIE (1973 - ), 2 i BF5E 03, W2 S0 B 5 10 - TP 25 e 52 O 2580 JS 3k 2 43 F L], E-mail ;. sunguibo@ 126. com,,
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myocardial enzyme indicators ( lactate dehydrogenase (LDH), creatine kinase ( CK) and aspartate aminotransferase
(AST) ) and antioxidative parameters ( superoxide dismutase (SOD), catalase (CAT) and malondialdehyde (MDA)).
Furthermore, we performed histopathological examination of left ventricles and detected the expression of apoptosis related
proteins (e.g., Bel-2, Bax, Caspase-3 and Caspase-9) by western blot. Results  Compared with the model group,
myricitrin could significantly improve cardiac constriction and relaxation function, decrease the levels of LDH, CK and AST
in perfusate, enhance the activities of SOD and CAT, and decrease the content of MDA in myocardial tissue. The cardiac
protective effect of myricitrin was further confirmed by histopathological examination. Apparently, myricitrin pretreatment
restrained myocardial apoptosis as evidenced by increasing the level of Bcl-2 expression, decreasing the levels of Bax,
Caspase-3 and Caspase-9 expression, and inhibiting the phosphorylation of ERK. Conclusions Myricitrin had a
protective effect on myocardial ischemia/reperfusion injury. It showed ability of improving myocardial contractile function,

increasing anti-oxidation ability and inhibiting apoptosis. The possible mechanism of cardiac protection of myricitrin was

that the agent attenuated myocardial cell apoptosis induced by ischemia reperfusion via inhibiting ERK signaling pathway.

[ Key words )
Cell apoptosis

B 1L P U IE SR (ischemic heart diseases, IHDs)
Sl R d DAY O LA R0 , R R AR T 3
EBAE BT ARGERYT O — R 25 Wi ae
ARSI PRFERA (28 B I N 5 ok il 487 18 AR 55 T Be ik
SO LR TR R el i 30 Ak T 3 48 495 1 0
JLA AL A it e A4t 17 I 48 405 B i i I AR AN
ST S S U 7 W T @y 7 (1N A S W
(ischemia/reperfusion, I/R) "', I/R #i4i& i 70
JIFE L3 2 3 57 s O LI R TBORT O WL 2 k4
PR B S R EOO I FER EERN R, R
W 40 R P 05 A 2 SR AR ) RE ZE L L AEA N L R
SiE SN, AL T RS B 22 TR 3R 24 T R A i i
TG B R AL Y

WM (AR B -3 - B2, myricitrin) SR
IRZ BRI BT KA B W, REAAE TR R
S B2 R R H A 22 A R AR A v, SCHR R
Bt A DAL ERRE A AR PR A iR
TR R A5 22 Bl D) Ak, T el AR AR I OS5 1 4%
Pl A0 R R I AN AR R S T AL
FEF WA M XS LA P B A4 ) S L At 47
BA GG E R, I EAEHIBLHIS T w2 s
ER A A X O JUL Bt L P-4 0 4 0 5 HL A AR P
Y E i AN 2E

A5 K Langendorff 5540 IEHE IR H7 A, 22
ST R U AL I Bk il PEHE TE AL Y WL A Mg
X 5 ML P-4 2 A0 0 0 T ) 060 32 8 3 A L0 UL =T
PUAE AL B S5 AH OCHE AR B 520 HE 4 (8.0 IL4H
AU 2EE AL, Western blot KA T-AH B A B9 £
IR RO O JIL Bt 0P 3 2 5 1 R A7 1 T
SR, ST 28 BB ORI 7 R e O JE % 1

Myricitrin; Myocardial ischemia/reperfusion; Cardiac hemodynamics; Myocardial enzymes;

2P S A
1 #EFFTE

1.1 KIEzh¥

RN SD KB, /R EE 200 ~220 ¢, Tt
Y3 F S8 B 3 7] [ SCXK (5E) 2012 - 0001 ],
oy iR 35 1 v [ Bs 2E R 2R BiE 24 AR 0 00T 5% T
SPF % zh¥ 5N [ SYXK (5T) 2013 —0023 ] (TR 22
~25C V¥ 50% ~70% 5% 12 h &%) , H Bk
KRR,
1.2 FERFIFLE

Pt iR HE AR, BRI T K, 4l 98% ,
o R 2 B2 B 2 FH AR W0 5% T Al 2 22 B2 0L 5 3h iR
YERLMAK T3 S T 1R = 25 BRA w5 DL
P (CK) 70 & LR I &R (LDH ) 1A & VKT
R FPRBILEE | (AST) 357 & o A Ay 5 1L il
(SOD) il & | i A AL & (CAT) 1107 & N %
(MDA ) 1250 &0 T e st i AR ) TR 52 T s — it
B-actin,Bel-2 | Bax , Caspase-3 | Caspase-9 Fll ERK ., p-
ERK #JI§F 3£ [E Santa Cruz 23] ; NaCl KCl, CaCl, .
KH, PO, .MgSO, -7H,0 NaHCO, , Glucose ,EDTA-Na
W HCL 281 ph b b2 R0 28 w4 ik A 35
Bk oy el

K-H ¥ EC ] HT A A B PRI NaCl 20. 67
g, NaHCO, 6.27 g, KCI 1.05 g, KH,PO, 0.48 g,
Glucose 5. 99 g,MgSO, -7H,0 0. 87 g,CaCl,0. 85 ¢ 7&
SYUSART 1L ZE0BK, HRR BETHIR Y pH = 7. 40,38
i FLAS TR 4%

2 E Radnoti I L 22 4t ; AR 7% B BL-420/
820 PHE A= FEIC SR s RHE B AR UL AP-01P B E
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ZE5 MR pH 115 DYSO-IT 7Y i 5y B 385 51 2 ML
MQX200 BIEEHRAY ; TCL-16 &5 38 & 28 B O HL;
PYY-7C UHLIKAX ; Chemi DOCTM FUBEIE LIS R 45
1.3 SHES5%RH

HEPE SD K EL 60 L FlbLor A 6 £ 1k 4 R4
(Control) FEAIZH (Model ) | BH: 25 2541 ( Verapamil
100 wg/L) A7 4 H 1K b & 7] 42 4 ( Myricitrin 2.5,
5, 10 mg/L) , B4 10 H |
1.4  Langendorff B3 (s B i i 352 AR 4 i M 7% 3h
Faal0-11]

¥ SD KB 20% 30 15 KBRS, 5 T
WKEG T IF 2 (25 mg/kg) , VI, U)Ky 3 ik
IO EE T K-H 3 TR B 48 L oo i i
A, e EB K, 28 32 B DR A7 4 B T 45 4L e
FETHED A E TP O IEES B, R Langendorff 12
SULRY =l O & IRV ) P SRS N s e < DA SR o =
PRPEA A 03 I A4 5 — i 126 4 2238 74 B
A TR BEN T TG 2R K, R
K-H W v, I8 2l AR 80 95% 0, Al 5%
CO, MTRA M, E T I B2 AE 47 7E 37 °C, HE T
T EE N 7 mL/min,

TEH T IR RO DD BB AL T A2 R A 15 min
J& , FEE R RE I 90 min, AAVA . FR.ONETREAL T
FUEARZS 15 min J5 , 1HE K ZEHE T 15 min, SR
J5 5 30 min, PR 45 min, PHPESA 2541 150 0ED)
BEALFAa RS 15 min 5, A 100 wg/L 32 4k
POLMA K T ST I A K ZEHE U 15 min, SRS 1557
30 min, 59 45 min, BHEH R R A RO 0E
e TR IRZS 15 min J5 , 1858 W e AR P s
(2.5, 5, 10 mg/L) WA ARSEVE S 15 min,
SRIGASE 30 min, FE 45 min, 43 9110 545 4H 10
S S8, BV A = & J& K (left ventricular develop
pressure, LVDP) 2% N H e K I T 34 K (\ maximal
positive velocity of left ventricular pressure, + dp/
dt,.) 75 % W B KT R % ( maximal negative
velocity of left ventricular pressure, -dp/dt,, ) . /0%
(heart rate, HR)
1.5 MERHEH &S LDH,CK & AST #iF %

WA FHHETE 45 min I R IR AT T - 80°C
TR, 0] & U B B R A 00 W R WP LD
CK 2 AST (i
1.6 MECAHELAS RS LDH,CK AST HiE 1,
SOD,CAT W&, MDA & E

WO, VKA VR TR, il 28 109% 0 WL 25
W, FeAGR S B B AR AR, W O LA LA H
LDH CK ,AST 314, SOD . CAT Y% £, MDA )
T,
1.7 HE FaERZONALFEFER

T TE 5 K0 IR A 4% Z2 5 R v
AR RIS U] R 5 R B g € i K
B, B E | SO WL LU B B
1.8 Western blot #MAT-HHXxEBRIE

VST RS AR TR O 4L 2B R, A RIPA
A SRR (0 B 1 AL A B T T A R R0 N 1R
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Fig.1 Effect of myricitrin on myocardial hemodynamic parameters in isolated rat hearts (x + s, n=10 )
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Fig.2 Effect of myricitrin on the levels of cardiac enzymes in myocardial tissue and perfusate after I/R (x + s, n=10 )
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Fig.4 Effect of myricitrin on the pathological changes of isolated rat hearts



38

R F B PR 2 2% 2016 45 H 5 26 %55 5 ] Chin J Comp Med, May 2016, Vol. 26. No. 5

AOER OB MREE BRI B O3 Caspare 3
Comtrol  Model  Verapamil Myricitrin IE;{.::;- . 3 Caspase-9
Hel-2 | ommm— — 00 [:I i
=g 700 =
Bax — R 2 = G004
=.:a Sin .
(‘ﬂ*uﬂw-3| — - EZ amd .-;l.[Il
B "
= 2007
i vy — - 1
AZPARE: — e 00 .
ERKIZ| Z==n ZEom Z=B S o [ |}| | | |“| | ||| L[ |
" F——— o+ .
p-ERK | - = & %‘@f ;f &
i ey !
Factin | T— t— — ¥ & & &
' *
WALTME R &
e I EE LR
C ]
100
978

Feomee]

— 5l
L
013 I
M)

Haw/H-actin

Bcl-2/f-actin
% of controd )

& & & &
*d‘f < & . --'-g‘ -
& & &,
& ﬁ' 4!*
LR LR ol e PR AR Y R
E B0
g
= =
¢'|§ =
22 2004 5
i S
10 .ﬁ %
ﬁ- T L]
3 & a8
& __‘,,f &

.*
& 4
g ¢
Bl PERRE LR

A, Westen blot Al T-AH 568 1 A1 ERK1/2 K p-ERK1/2 25 15500 ; B, Caspase-3 Fl Caspase-9 A%}
LIKIKF C. Bel-2 AHXSFRIKIKT 5D, Bax AHXSRIAKTE. p-ERK1/2 AHXF ERK1/2 KK 5% BREH [
B,'P < 0.01, 5EBAHE, * P <0.05(x+s,n=3),
B5 B R BB R T AR O JE T DGR R A 1 S R

Note: A. The expression of proteins related to apoptosis and ERK1/2 determined by Western blot analysis; B.
Statistical results of Caspase-3, Caspase-9 expression levels relative to the control group; C. Statistical results of Bel-
2 expression level relative to the control group; D. Statistical results of Bax expression level relative to the control
group ; E. Statistical results of p-ERK1/2/ ERK1/2 expression level relative to the control group. #P < 0.01, vs.
the control group; *P < 0.05, P < 0.01, vs. the model group. (x + s, n=3).

Fig.5 Effect of myricitrin on the expression of apoptosis related proteins in isolated rat hearts
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The gene expression profiling difference of liver and brain hippocampus
between wild type and Fkbp51 knockout mice
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[ Abstract] Objective The purpose of this study is to understand the function of Fkbp51 in metabolic pathways and
neural pathways by profiling gene expression of liver and hippocampus tissues of both Fkbp5S1KO and WT mice. Methods
mRNAs of liver and hippocampus of Fkbp5S1KO and WT mice were isolated and expression profiling was performed using
RNA-seq. Differentially expressed gene between KO and WT were analyzed using BRB-Array Tools. DAVID, STRING,
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Genecard programs, the Gene Ontology, the Protein-protein Interaction Network and the Gene Annotation were applied to

identify significant functional-relevant pathways. Results =~ When compared differentially expressed genes between
FEbpS1KO and WT in liver, we found that the loss of Fkbp51 in liver has large effect on the genes related to steroid
biosynthetic and metabolic process, lipid biosynthetic process and oxidation reduction. When differentially expressed gene
in hippocampus was studied between genotypes, we found that elimination of Fkbp51 has much effect on genes related to
detection of mechanical stimulus, learning or memory, regulation of synaptic transmission and the pathway of PPAR and
amyotrophic lateral sclerosis ( ALS) e. g. When intersection of gene lists between liver and hippocampus tissues, we
identified 11 common differentially expression genes. In these genes, HMGCS2 and INSIG1 are grouped in one protein-

protein interaction network, and USP2, PER, CRY and DBP are grouped in another network. Conclusions The role of

FEbpS51 in metabolism and nervous system is not only independent but also interactive.
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RUNEL(WT) , $278 FkbpS1 W REE Y GR 75
T i e A R P B

AN, Flbp51 78 #2807 00 & #4545 B ZAE
VA 2 L YRS ] P B A5 AN, RV I v A7 TR B S5
WERZR(GR) ML R Z R (MR) , T Fe i -7
PR-Y 1 il ( HPA ) 1 £ S5 015 2 3@ 3 GR il
MR JH5 SR . HPA Sl 2 R 0 e o 288 [ it 22

FEbpS1 knockout mice;Liver; Nervous system; RNA-seq

SR X A SR8 25 B e T, 3 2R 1 R T S
Zo0H GR P AN — 26 55 107 38 S Ry A G A LR
RIS g 4 ML ] Y 2580 000 25 5 3505 e 7 A O I e
IR A, Binder FILAY [R5 & 3 FkbpS1 3 K 1Y
HATIRZ A5 P (SNPs) SR E & HIG 7 % VI
KX — R B R B AR 25 W i i SR B AR T R
2 BT & B, XS AEAE T FbpS1 R 41
i) SNPs BESE T Frbp51 H 11 IR REIG 0, 2 1M F: 3
GR {GPE T I, 51k HPA By 9 ZEHL, FFZEM GR
BT R 5 K A5 0 A DG R RS g, T
AEIIFFE IR B FlkbpS1 JEF 1) SNPs A8 53 5 Z Fi
P95 14 s EL A v B AR OGPk A 4% 1 FE AR | XX
AR IER RS L KB435 L S A ( PTSD ) 45121

ARG ST FrbpS1 JE PR R /N BUTF A i
I RNA A R 58 A RN Z (8] 19 22 5, B 9%
FkbpS1 PRI AE AR 11 38 5 55 pf 2038 [ DA B 2 [) 38
W2 I N I HE— 25058 FhopS1 TEAE 9 iRk
PIFEH

1 #EFAZE

1.1 SEIEsh¥

2 AT TS S FrbpS1KO 5[] 55 B A= B L, i
o ] B A B 2 B B 2 S 5 2 ) it 9 B B ARt [ SYXK
(50)2014 - 0029 ] [ SCXK ( 51)2014 - 0004 ) , 1A &
20g ~24g, YLK ELead i R 2E Rl F B 52
Y S S BT SR s W S B
(TACUC) fit e, 7E4H 250 sh Wy ik #2 rh 5853 %
JEE S B AR A N 2 S W A i, R A
DS 7 KRR o R T R I Y kA

L7/
1.2 FHik
1.2.1 RNA BT
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UL FE IR 55 FRbpS1KO 5 WT i a5 3 HL K
HFHEFIGEE 2 FIHT Trizol ¥5H2HRALZLM RNA FE 2
AR REE R
1.2.2 ZESaRIKIEIN i ik

FIH] BRB-ArrayTools 3K {4 X 808 24740 127 41
Mo B BE A Tl RE A0 45 Kl vl MR A | b v Ak A
P 25 S BE M ik SR 2853 AT 5 . BRB-ArrayTools A
Excel #2115 B Excel JNTEY 537
T HSER, F R OB W1~ 20 8] 1) 4k DR 3R 3k 22 5, 2
WG — 2 3 BRI BT IR LD LAk B A
(7] Ak X A A 7 A 1 52 ) B4 s G b i 2 W o
1.2.3 ZFIENE GO AR5 Hr Ll K KEGG i
I3 AT

il oF 7E 28 1. H DAVID ( http://david. abce.
nciferf. gov/ ) Xf 22 5 F AT 73 A, AR £ 48
JE GO( Gene Ontology ) HA7 3 MEEMIMLAY R A=
Yo B AR A0 535 D RE = AN I T 4 50l X A
JIE 5 1 Eh Y 22 S AR R EA T TR
1.2.4 225K EER AR AR M 25 53 B

STRING ( http : //string-db. org/ ) % it & J& — 1>

30

a0

The number of genes

A I E BTN £ 11 5 R AH EL A T A R A X 2
FHELAE A 36 W0 3B A B4 FRI D RE 1 i a] %
KFR, BN FEERA mE L I RA I JE
P NZS  EA A AP PO B R 1%, AR S
B 2 M 0 ke A A A 5 9 3k 2 S e A
AR ELAE FH 28 0 AT, o itk — 2B WF 58 2 1 2 8] 1
5 A EAE
1.2.5 Genecard FFES BT

oot 7E 2 T H Genecard ( http://www.
genecards. org/ ) X[ FE R 1T H B, Genecard J&—1>
AR, 255 BUCER T T B A Bl T Y JE
I, BRS T AR A OCHY SE 4 5 sk d] B
R |l PRAFAR AR R AR B B 1 100 >R iy
R

2 #R

2.1 Fkbp51KO 5 WT /NREFREE RRIZEEH
S
2. 1.1 Fkbp51KO 5 WT /N IE 22 5 2 A 5 Y
NN T

FIH BRB-ArrayTools 4K % Fkbp51KO F1 WT

E1 KO5 WT/NRUFIEZ RN GO AR
Fig.1 GO analysis of the liver differentially expressed genes in KO and WT mice
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/I B JHF O 5 PR 2R 4 25 S ke, L 1 1 206 A2
SRIER Horb 154 AN FER 2 IR S 52 IR
BN, W 7EL T2 DAVID X E R 22
ST GO AR, 43 WA W2t 7 A0
YA T IIREXT SE AT i R (B 1), IR G4
AR LR T EREEAE(E 1), WA
HRl UE IR 0 22 5 3 R R 2 K S5 TR 259
AR SC G A B 2 0k AR 78 A0 M 2 i o5 K B

BN R FUBORE , 7550 DI RE P X B 55 AL RS
P RS R P LA 2 IS [T I S P, X — b
W — 2P YL T X 2822 S DA 7 T P A 2

XL S e IR R R AT A e il R e A
B R e B A A G R R SRR
B AR IR 2 A Y5 i R S AR W e R
(%2),

R 1 KO 5 WT/INGUFIE 22 5 55 K A 22 fl a3
Tab.1 Variation tendency of the liver differentially expressed genes in KO and WT

A A FAA%
s 60 A IS Bt Bt
Name GO analysis . . .
ncreasing genes decreasmg genes
[ WA ) G e 8 5
AL SN 22 7
[ ZE [ A e 9 5
I BRI B R B s 6
rocess I i 5 2
] Pt A 5 i A 3 2
R IR R 3 2
248 o T {3 R A R 2 2
(G TEEN 8 6
PEHIFHR 4> 9 5
A BT 19 9
YA 2E K, AN 10 8
cellular 20 B By 11 7
component JE B3 10 6
AR S 8 8
1= %% 3 N 2 Uk 2 1
WEk LT K5 10 7
DU g 2 9 8
FL T B AT 11 6
ATt BB TEa 12 8
molecular S5 LB 4 4
AL TIG TH 4 3
2% [ O SRS 4 3

F2 KO 5 W /NG SAEIH 1 i 72
Tab.2 Biological process of the liver differentially expressed genes in KO and WT

AR HPHEH

2SR P-{H

Benjamini {&

Biological process Number of genes Name of genes P-value  Benjamini-value

N . Hmges2. Akr1c20. Akrlc6. CyplTal. Cyp39al. Cyp2lal.
S [l A A i T
::.E;:itm ;:hbk?_*I 13 Hsd302.  Hsd3b3.  Hsd3b5. Insigl.  Fdps.  Sc5d. 5.7E-12 6.1E9
Pherold brosyntiiesis ScdmolL. Gm3571
AALIE RN adhl. adhd. Aox3. Akrlc . Cyp2a JE. Hsd3b f%. Retsat.

L . . 29 e 1.3E-10 7.0E-8
oxidation-reduction reaction Cypda Jik. Gm. ScdmolL
N TR Hmges2.  Akrlc6/20.  Cypl7al. Cyp2lal. Cyp39al.
e A R e nee e e, e

. . 15 Hsd3b2/3/5. Insigl. Serpian6. Fdps. Gm. Srebf1. Sc4dmol. 9.0E-10 3.2E-7
Steroid metabolism process §
Sc5d
B AN SR
RAEY) A " Hmges2.  Elovl5.  Akrlc6/20.  Cypl7al. Cyp2lal. 6656 | $E3

Lipid biosynthesis

Hsd3b2/3/5. Cyp39al. Fdps. Gm. Sc4mol. ScSd.

1 : Fisher £53%,P < 0. 001 ; Benjamini-Hochberg % 1E, P <0.01,
Note: Fisher’s exact test, P <0.001; Benjamini-Hochberg corrected, P <0.01.
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2.2.2 Fkbp51KO 5 WT /NI 22 53 2 R FE R Y
KEGG 3 7 Hr

[ i DAVID 7628 T B X} bk 22 3 3 R/ k17
KEGG i i3 AT R B, X e 22 R N £ 25 524
AR L B G AR (5 28 P4S0 SRR AL R
udas AR MR SRS SR (R 3) .
2.2 FkbpS1IKO 5 WT /NRiESGERREZEEM
S
2.2.1 Fkbp51KO 5 WT /NG o 22 53 R B R Y
GO AR5 Hr

FIH] BRB-ArrayTools 3K %f Fkbp51KO F1 WT
/N BRI B R PR R AT 22 S k| LR E 1 364 22
SEHEDR 172 S BN 192 AT ISR,

JEELZE T H DAVID X 5 ) 25 5 3L M 54T GO A%
PRI, 53 50 DA 0 2 3o A 400 J AL R 3 7 T g
MR AT (K 2) gt A I Rh Y E i
R FREIERANE(F ), NEFRATLE L,
Thrp ) 22 5 36 R 2 B9 K 55l 2 A D A
2t R AR AN B AL BT TH P B B 5 A 2T A OC Y
LR L) RS FE 5y T UIRe L v R R S A A 1Y
W, XSt IE g — P 0 E T X s 2 7 5L
P Ty

A e e B 2 S e 3k i PR AT A g 2 0 R Ay
Br &I . FEZWS S MUORIEER I | 24 2] 5lie 12 2 h
Ot R S AL PR AR R (3R S) .

&3 KO 5 WT/NRUIFIEZ: 5 LN Y KEGG 3 i
Tab.3 KEGG pathway of the liver differentially expressed genes in KO and WT

KEGG i # FREH P-f Benjamini {§
KEGG pathway Number of genes P-value Benjamini-value
254 Drug metabolism 14 1.0E - 11 1.0E -9
PR B Retinoids metabolism 13 5.6E -11 2.7E -9
A6 2 P4AS0 AMIEEAC Cytochrome P450 exogenous metabolism 12 7.3E -10 2.3E -8
64 TR Arachidonic acid metabolism 1.1E-4 2.6E -3
MR Linoleic acid metabolism 3.4E -4 6.6F -3
7 : Fisher £:58, P <0. 001 ; Benjamini-Hochberg #1E, P <0. 01,
Note: Fisher’s exact test, P <0.001; Benjamini-Hochberg corrected, P <0.01.
R4 KOG WT /U225 2 A a4
Tab.4 Variation tendency of the Hippocampus differentially expressed genes in KO and WT
ik GO Al b7 LR TP R IR
Name GO analysis Number of Number of

decreasing genes increasing genes

BB

2 ST

- SRR
Bioljg:ali SR 328 14 U
process P2 Sl A% 2 8
MR 1A A AT
JUT By Qi 7
ik
gk &)
P 4
WU £ 4
%%%ﬁ Wi 27
cellular N e
component ?\ilgg
i
MEMCNE S
BT AR ER
ATPase {1k
3T i R
molecular PHE T4 a1
function - P2 S5 Ay v P
SIRETHEWmNE

JUT JBUptE

1 3
4 3
3 1
5 2
4 3
4 3
2 1
8 7
9 14
13 14
3 4
2 5
10 9
3 2
28 42
3 3
50 49
8
6
45 50
2 3
43 48

NS TN
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b

The number of genes

10—

L EavEn £ L L 1 TN

2 KO 5 WT /)N 522 5 GO AR By
Fig.2 GO analysis of the Hippocampus differentially expressed genes in KO and WT

R5 WT 5 FrbpS1KO /)N U 5 2 55 FE DR ) AR 12 i
Tab.5 Biological process of the hippocampus differentially expressed genes in KO and WT

Jast7/bri = FEHEH LR 44 P-{H Benjamini {8
Biological process Number of genes Name of genes P-value  Benjamini-value

MU R

4 Atp2b2 Sox2 Grin2b Pkdl 3.2E3 L9E-1
Mechanical stimulation to detect P02 D085 BIINZD 9-9
]z Learning and memory 7 Hmger Drd5 Bdnf .park2 \Slcl11a2 ,Grm4 \Slel1a2 5.2E-3 9.8E-1
LA it B

ZHY kiR o 4 Chi3I1 ,Chia Pygm ,Ovgpl 5.9E3 9.5E-1
Polysaccharide decomposition

SEful 45 2 1 985 The regulati

JR i J2 (193815 The regulation 7 Ap2b2 park2 Bdnf Drd5 . Gria2 .Gria2b ppp3ea 9.1E3 9.7E-1

of synaplic transmission
1 . Fisher 1556 , P<0.001,
Note : Fisher’ s exact test, P <0.001.

R6 WT 5 FrbpS1KO /e T 22 5 2L R i KEGG il i
Tab.6 Biological process of the hippocampus differentially expressed genes in KO and WT

KEGG i EHBH P . Benjamini-value
KEGG pathway Number of genes P-valueBenjamini {&
PPAR {55 i 7 2.4E3 2.2E-1
L it O S BEAAE (ALS) 4 7.7E2 9.8E-1
¢ S 1) 3 e 6 7.8E-2 9.4E-1
PRI IR -2 R A ELAE 9 8.3E-2 8.9E-1

1« Fisher K556 ,P< 0.001,
Note ; Fisher’ s exact test, P <0.001.
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2.2.2 FkbpS1KO 5 WT /NG T 25 F Rk R R 1
KEGG 38 & 53 At

[ i DAVID 7E £k T H X} bk 25 55 5L it 17
KEGG B 3Ar 2 L, X 4622 S BE [ 82 15 PPAR
T SR E RO R AE (ALS) R R
[r] 300 [ 2 P AR -7 R A AR P A I S A T
(#£6),
2.3 Fkbp5S1KO 5 WT /NRFFESEESHERRK
EEED
2.3.1 FkbpS1KO 5 WT /NRAFE 51 Bt 22 7 %
TR PR ) B ke

83 BRB-ArrayTools T HXF PIFEAR IS L3S A
— IR 11 AR RIE I (K 3) , Kb Abea3 |
Celal Fkbp5 .Glol Hmgcs2 | Insigl Per3 [ Usp2 TE TE AT B
5 Drp i) A7 Ak s i AH [ , T Cmil .Dbp | Gstmb AR
e AR, AR W2 7,

T KOMWT HFRE KOAWT

195

B3 i ST 2 ARk
Fig.3 Coexpression analysis of liver and hippocampus

differentially expressed genes

R7 KOG WT /NEUTIES 5 25 S A K]
Tab.7 Liver and hippocampus differentially expressed genes
differentially expressed genes in KO and WT

KO/WT 54 KO/WT 1%
e TR g (i553)

Number KO/WTmultiple KO/WTmultiple

genes ( liver) (' hippocampus )
1 Abca3 4.4964 1 1.1996 1
2 Celal 4.3763 1 2.0984 1
3 Cmil 3.4376 1 0. 6860 |
4 Dip 31.4498 1 0.9561 |
5 Fkbp5 0.0180 | 0.1159 |
6 Glol 2.5599 1 2.0965 1
7 Gstm6 2.5472 1 0.6540 |
8 Hmges2 0.4022 | 0.4807 |
9 Insigl 3.2643 1 1.3971 1
10 Per3 10. 4440 1 1.2905 1
11 Usp2 4.9330 1 1.2301 7

2.3.2  Fkbp51KO 5 WT /NRATFHE S5 St 2 7 3k
IR HE R ) &R 4 AR5 Br

W STRING 7EZR T HXF 11 P22 R R IRERH
St () 8 A T 2R 1 -8 A B S 2 i (1] 4-
72) , &I PER3 \DBP 5 USP2 Z [Alf7 16 M I A 5%
#,HMGCS2 5 INSIG1 Z [ fE7E HAE KGR, i HoAth
BHZE TR, #E—P R B AR5 B &
P, Fkbp51 18 i+ HSP9OAA1, CSNKLE 5 PER3,
USP2 . DBP, PERI, PER2, CLOCK, CRY1, CRY2,
ARNTI JE B A B AE B9 2%, 17 HMGCS2 | INSIG1
15 SREBF2 SCAP & i M 4% < & (B 4-45 . £ 8) .,
HSP90AA1 . CSNKIE , PERI , PER2 , CLOCK . CRY1 .
CRY2 ARNTI ,SREBF2 L) J& SCAP F AR AR HY 7R TR
TR P A5 B (ER S FRATHIF 9 Gk s 3k 22 S i 1
TERGZSACU 5 A 2081 /R B T — > B
r S, AR F R X

R8 NFME S k22 e RR AL N A R] REAE FH 2L

Tab.8 The probably interaction genes of liver and hippocampus differentially coexpressed genes

Py FEIN Z Bk R ERE
Number Name of genes Gene annotation
1 Cryl Bt AR 1 R RIS RS SR A
2 Cry2 B 2 A 2 R IR A RAS A A
3 Clock A J15Z Bl JE 3 ARNTL / 2-CLOCK 52 B MAO80% E-box T2
4 Arnil IR A A Y 2 R %12 8 1 ; ARNTL-CLOCK 5 BRI E-box
5 Perl A 1 A B I R
6 Per2 AR A 25 AW R AR 5)
7 Scap SREBP A58 1 5 987 JH [ 52 LA K i ok 14 P~
8 Srebf2 S RIA T IO 45 A I 2 IR SSARIBTIT 5 e St X
9 Csnkle % 25 L 1e
10 Hsp90aal PARFEE H 90aal
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4 PR v B Ak 2% SR IR N A LA R 2% ]

Fig.4 Protein-protein interaction network of the differentially expressed genes

3 g

FkbpS1 ZEACI 5 0 28 v iy B A FH AL H A
ATERE , HAE LS vl RE W 24Dy i, ik & —
NN Zimik 2P IR | 25 5 A AR H A
FHE W A # . G, A58 FRbpS1KO 5 WT /)
BLAOHT IE 5 76 T RNA-seq, % T M 4> 7 7K F 48 75
Fkbp51 TEAEIR N VE R — B2 M

B, % FEbpS1KO 5 WT /N B9 RE 5 40 0k
TTIZ48 , FL0 BE 1 206 22 55 kN, Wt g —
A0 GO AR KEGG 38 i 53T, AT & Bk 2L 22
FRIFFEHN FES HREBEAY G 500 52
FRAG 244 A 8 3 | A0 A O L Al e R
PA50 AN AR B A8 A DU R DL R I 3 R AR
W EE I T A YRR B AR5 W, 1 Akrle \Hsd3b
ScdmolL F1 Fdps JL V-2 5 FiR A it #2, HF5HM
18 . Akrl e JrRS RS R AT, BE A AL B 40 FhiE
AR, X L6 R F NADH/NADPH 1L S5 2
[B] PR 5548 s Hsd3b St 25 1 A — Fh XD RE il , 762
[ B2 1) BT A A 0 T B B ke 4 T AR 5 SedmolL
St PP e ] 2 oL o A, A2 PN P, 7 D D
JUFL [T 5 o A i A € T Fdps SR Je Sk £
WEIR 73 il , v LA AL A Bl I 56 A i 19 i N 72 JE AL
FEWEIR MR , 117 JE JE £ B 2 15 2 IR ] e A0 55 26
A b A b R R, R IR A SR
Fkbp51 5 3% B8 FL R 2 [B] 1) O &, X FHRIE FhbpS1
RGP M EH A B R X,

SRJE % Fkbp51KO 5 WT /)N BB o 5 %5 40 ik
TTEZ48 , L vE ) 364 22 5 Rk FEH, ik sz 5t
FEH EZS 5O BRI | 2 2] s 204y

fif E R | 2 fl A% 356 1 R Y A5 AR W 2F 0 B DL &L PPAR
{55 WS PEE gEMm R e (ALS) iR T
Ti1) 300 [ Ao 2 T AR -2 (AR B A A I 2 15 5 IS
[ B FRAT T X} 3 4 2 S e SR L R 147 8 (-2 I A B
PRI 2% 531 & Bz Z B [ C ( Ubiquitin C, UBC)
JEF WL AT SOk AR &3 UBC 58 H
Rt DNA MBS A o] A 4 35 il 2 o LA % 4 i
WHRVEREA X, HiZ&E A5 5 PI3K UK,

e, ENFIE 559 5 ) 2 22 5 3Rk o b, 3R
fI1& ¥ HMGCS2 5 INSIG] fE7E HAE K &, Hmges2
Yih 353 WL S A B2, 2—Fh 4k
AR , 8Tk A TR B2 I 1) 5 — 2 IR, R AR R K
AW (HRINAR &) i R VR, B3 B B A
I NN T 1 A - o B P = el R (1
Insigl JEREZELILR 1, b5 P 5t R 2 1, iF
8RR ER I EL A e 2E A [ A BR324
WEIVER . iE—243 87 & B, SCAP Al SREBF2 2
H5IHERR, Sreb2 SEF BRI o/F4s 5T 2,
PR AR 2 L N S R P S, A
JEAFaA . SCAP J& SREBP HYFEARE 11, 78 = 1 [
Pt 1 48§35 T 2% #E 1), SREBP-SCAP & 4 Wy 4k N ot
I 4 BA 25 11 INSIGT P4 FH ¥ B3 76 N BT L 5 T AEAIR
JiH & B A, SREBP-SCAP 42 & 4188 FF P9 Jot I ik A 401
LA TR I 35 A B sy, 1 T AR 0 T 2 O R DA
FH M =Ee S A . 7E FhbpS1KO 5 WT
/INERE I g s v FRATT R B KO 5 WT /NERAR L,
H HMGCS2 Fik & R, 1M INSIGT Fik & Th 5, X
SRR R FkbpS1 3 PR T fil 3 ik 1 46 3 DR A 5
NRZSA AR

AFE2E S F Tk B W 4% BAE IR P FRATTIA & PR
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USP2 5 PER. CRY.DBP 45 % [ 77 16 41 H./E 11,
FH, B A O IR R A S N BOSURORL 2
(MDM2) DA S 45 391 2 11 D1 (eyelin D), I HLAE
i RE IRFEH T~ o ( TNF-a0) FIRZ 7 kB (NF-kB) {55
WP AR AR o Mdm2 S M i
P53 (S PR - A0 AR R 0T 1 DL A i
W1 Gl/S et RAFEEEAEH . Dbp BE K gt 1 2R
Hiash+ D iS85 &E A, M8G5 HEN . Cyplad
Hl Cyp2aS FFFF MG 3+ X, BAMARERS I 15 54
Y AR OC B LR ) 3K . T Per3 35 [H 4 15 119 2
HIE TAYM T EA, & &N R AT
AP AR EAL, FES 54y A
#% . CLOCK/ARNTL 5 SRR nT Ll FiEiZE A,
Il PER/CRY 5 — R {k ] DL o 45 & CLOCK/
ARNTL Emmip il H FRqE . e Q5 A w5
ol /N BUFIE B USP2A 7] DL {2 ¥F CRY1 &
12 Z AR I HoRa e v, DA SR X 48 E I R, T
X — & P 0 2 e U 3 2o SR Per2 Ji 211G PE
SCELEY, AR R, R R EE I TNF-a AT LLAH
CRY1 85 A TR/ 18 0 -4 i) 5 A 4 e A S 114
ek FEM 207 1 BF 58 GE FR, USP2 1 2212
FAEH S A7 (8 1 % DI 56, ZE ARG HE G 3
T Usp2 =~ /R WT /N BRUAS AR A S8 3R B I 4 15
B P TRATIRTIE B A1 A A TR AL 2 AR
W ER AL ™ FETRATT B IR R, USP2 |
PER 5 DBP & I 76 I 5 ¥ 2 v (%) 748 1 1F 2 14 B
FRHE T 5 ph 281 R BB R,

AWFFE X FEbpS1KO 5 WT /N B AT IE 5
5Ty RNA-Seq B4 531 )5, &30 FkbpS1 7E 5 2R
R 2 E T P A9 AE B 2 A B N7 SR A B
AW R T — B EARFIE FkbpS1 FERTE BRI
FRR 22 8 15 VR R 4 7 AL B AR T B IS S A
ARFRATHG Ak S e TT T AR, X ik S50 A i 47 )5
BERI T H 2 525 DA 1 — 0 36 TE 33X 2643 B 7Y
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Comparative studies on the metabolic syndrome-related
parameters in two Kinds of minipigs

Na-shun-ba-ya-er' , Ji-mu-si*, Mu-ren’, SU Xiao-hua', LIU Ji-zhen', GU Wei-wang"
(1. Guangdong Medical University, Guangdong Dongguan 523808, China; 2. Liaobu Hospital, Guangdong Dongguan 523400, China;
3. Animal Epidemic Prevention and Control Center, Neimenggu Abaga Qi 011400, China; 4. Laboratory Animal Center,
Southern Medical University, Guangzhou 510515, China)

[ Abstract] Objective To explore the possibility of two kind of minipigs as the animal model for metabolic
syndrome. Methods  Bama minipigs and Tibet minipigs were selected to measure their body weight, body size and
metabolic syndrome-related parameters including blood lipid, blood sugar and free radical. Results  Compared with Tibet
minipigs, Bama minipigs was heavier in weight, shorter in length, larger in neck circumference and abdominal
circumference, higher in obesity index, and what’ s more, the difference in female Bama minipigs was more significant.
The levels of TC, LDL-C, HDL-C and TC were higher in female than in male. GLU levels in Bama minipigs was higher
than that of Tibet minipigs, and with differences in female Tibet minipigs significantly, while the level of FRA and HbAlc

in the Tibet minipig was higher than that of Bama minipigs, Insulin level in female Bama minipigs and male Tibet minipigs

[E&WE]) REERHE )G 31564 (2XB14003) ;) A A BRI H (2013B030300040 ;2015030302076 )
(BB IR AR (1979 - ), 5 14 BRI, BF 9% 18 . NS s 5T, E-mail ; nashunbayaer@ 163. com,,
[BRAEE N EE (1956 - ) , 5B, 842 , 144 500, E-mail : guww100@ 163. com,,
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was respectively higher than the male Bama minipigs and female Tibet minipigs. MDA levels in female Bama minipigs was

significantly higher than that of male Bama minipigs and Tibet minipigs, the level of SOD and GSH-Px in Bama minipigs

was higher than that of Tibet minipigs. Conclusions

Through the analysis of normal physiological parameters, such as

body weight, body measurement, blood lipid, blood sugar and free radical, Bama minipigs tend to be obese; the level of

blood fat of female is higher than that of male in two kind of minipigs; the level of blood sugar of Bama minipigs is higher

than that of Tibet minipigs, but the ability of Bama minipigs to control blood sugar is better than Tibet minipigs; the ability

of Bama minipigs to antioxide is better than Tibet minipigs. In short, according to the specific needs different kinds of

minipigs are selected to use in the metabolic syndrome-related research and verified in actual modeling practices.

[ Key words]
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BASEEE L, /N7 5/ AR 2 TR
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Tab.1 Results of body weight, body size and obesity index

B+ B - T+ T- F P
BW(kg) 20. 87 £0. 74 22.35+0.76 18.99 +£0. 90# 20.12 £1. 00 2.720 0. 049
BS(cm) 80.76 £1.00 79.08 £0. 89 80.36 +1. 11 84.20 +1.32*#% 4.023 0.010
NC(cem) 51.08 =0. 88 51.00 £0.92 48.16 +1.22 49.84 +1.04 1.784 0. 155
AC(cm) 68.00 =1.09 72.60 £0.94 " 66.64 +1.17* 70.04 £1.31°% 5.212 0. 002
POI(L/cm) 0.29 £0.01 0.31 £0.01 0.27 £0.01* 0.29 £0.01 3.168 0.028

H P FARE B+ AR EREE(P<0.05) ;" "R B-HHKREREE(P<0.05); " FRE T+ HHEEFEBE(P<0.05),

Note: * Compared with B + group P <0.05; # compared with B- group P <0.05;

$ compared with T + group P <0. 05.

&2 MIRKINES R (mmol/L)
Tab.2 Results of blood lipid ( mmol/L)

B+ B- T+ T- F P
TC 1.52 £0.07 2.10+0. 11" 1.82+0.06** 2.08 £0.07* 11.982 0. 000
HDL-C 0. 68 +0. 04 0.83£0.05" 0.74 £0. 03 0.82+0.03" 2.979 0. 035
LDL-C 0. 84 +0. 04 1.24 £0.08 " 1.04 £0.05** 1.25+0.07* % 10. 569 0. 000
TG 0.33 £0.02 0.44 +0.03 " 0.37 £0.02 0.43 £0.03 " 3.937 0.011

H. " FRE B+ HHUKERBE(P<0.05) ;*FRGB-HAHEERBE(P<0.05); FmRE T+ HIEZEREE(P<0.05),

Note: * Compared with B + group P <0.05; * compared with B- group P <0.05; *

compared with T + group P <0. 05.

F3 M SWERE PR 2R AR £ AR 4 R
Tab.3 Results of GLU, FRA, Insulin and HbAlc

B+ B - T+ T- F P
GLU('mmol/L) 5.02 +0.26 5.26 +0.23 4.56 +0. 46 4.10 £0. 17 ** 2.900 0. 039
FRA( pmol/ml) 263.00 +3. 82 264.80 +7.47 269. 64 +5.57 265.92 +5. 05 0.248 0. 863
Insulin( mlU/L) 68.35 £2.23 72.73 £2. 66 69. 88 £2.96 67.45 +3. 14 0. 698 0. 555
HbAlc¢(nmol/L) 2080.70 £134.66  1852.20 +£148.29  2267.70 £149.48  2130. 80 +163. 38 1. 340 0. 266

TR B+ AR ZER BFE (P <0.05) " F /R 5 B - A EZER BE(P<0.05),
Note: * Compared with B + group P <0.05; * compared with B- group P <0. 05.

F 4 SCE/INAE BRI EE R
Tab.4 Results of free radical

B+ B - T+ T- F P
MDA ( nmol/ml) 9.21 +0.31 11.49 £0.62 " 9.88 +0.33* 9.93 +0. 60* 3.919 0.011
SOD(U/ml) 4.34 +0.33 4.68 +0. 31 4.07 =0. 31 3.82+0.43 1.133 0. 340
GSH-Px(U) 1100. 70 +98. 73 1273.00 +315. 24 814. 27 £60. 95 951. 49 +81. 67 1.302 0.278

W FoR Y B+ HIBER B (P<0.05) *Fm g B - HIIERERBE(P<0.05),
Note: * Compared with B + group P <0.05; * compared with B- group P <0. 05.
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Modified orthotopic liver transplantation in gerbils

LOU Qi', LU Ling-qun', ZHOU Bing-luo*, GUO Hong-gang' , LI Wei', SHI Qiao-juan', DU Jiang-tao' , SA Xiao-ying'
(1. Experimental Animal Center, Zhejiang Academy of Medical Sciences, Zhejiang experimental animal and safety
research key laboratory, Hangzhou 310013, China;2. School of Medicine ,Zhejiang University , Hangzhou 310058 , China)

[ Abstract] Objective To establish the orthotopic liver transplantation model in gebils. Methods  Orthotopic
liver transplantation was performed in 200 gerbils with modified two-cuff techniques. The suprahepatic vena cave was
anastomosed end to end using nylon suture threat, the portal vein and the infrahepatic vena were inosculated by cuff
method, respectively. Biliary tract reconstruction was completed in bile duct stent law. Result After paractise, donor
surgery time was 34. 56 £5. 12 min, liver repaired time was 15.43 £2.75 min, surgery receptor time was 58. 37 +8. 54
min, no liver time was the success rate (survived more than 6 hours after operation) was 23. 66 4. 47 min. Conclusion
Orthotopic liver transplantation with modified two-cuff techniques in gerbils is a certain feasible. Improving operative

techniques is of great importance in increasing successful rate and prolonging the survival time of gerbils after surgery.
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Fig.1 The donor liver perfusion
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Effects of acupuncture combined with honeycomb on
allergic rhinitis rat model

QIN Liang-qing' , MA Yu-kui*, XUE Yun®, LIU Zhao-hua’
(1. People’s Hospital of Linqu County, Shandong Linqu 262600, China; 2. Shandong Pharmaceutical Academy,
Jinan 250100, China; 3. School of pharmaceutical sciences Shandong university, Jinan 250012, China)

[ Abstract] Objective To investigate the effects and mechanism of acupuncture combined with honeycomb on
allergic rhinitis( AR )rat model. Methods AR rat model was induced by ovalbumin (OVA). AR rats were treated with
acupuncture combined with honeycomb for ten days. Fluticasone propionate nasal spray was selected as positive control in the
text. Behavior analysis were observed and the content of histamine, Igk, IFN-yand IL-4 in serum, the weight of nosal
draingage and the number of eosinophils and mast cells, the index of spleen and thymus were detected to evaluate the effects
of acupuncture combined with honeycomb on AR rats. Results  Compared with model group, acupuncture combined with
honeycomb treatment groups displayed markedly lower behavior scores, histamine, IgE and IFN-vy in serum, the weight of
nosal draingage and the number of eosinophils and mast cells, the index of spleen as well as higher .4 in serum and index
of thymus. Conclusion  Acupuncture combined with honeycomb displayed significant effects on AR rat model.

[ Key words] Acupuncture; Honeycomb; Allergic rhinitis; Rat
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Fig.1 The effects of acupuncture combined with honeycomb on behavior of AR rats ( x +s,n=10)
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Fig.4 The effects of acupuncture combined with honeycomb on the index of spleen and thymus of AR rats ( x +s,n=10)
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[fBE] B WE A &M 2 B RAE (type 2 diabetes mellitus, T2DM ) ZDF & B3 634 ML 48 I & AE A9 A= 1k

RbRERERAR AL, FTik B 6 K7 ~8 AW R MENE ZDF K EGE B HEIRFE 3 d 5, FTFAR 1R Purina#5008 171k}, 55 B 8
SUTR] JEI S A 1 ZL I B Dy JE B X IR A R IR SE R, AR 121416 8 % B R I I BE ( GLU ) | I v AR & A

(CHOL) Hl =ER(TG) 3 BE s A (HDL-C) fR#FEEs & 3 (LDL-C) JB4 C W & I (hsCRP) Bk Il 2T /&
FH(HbAlc) ,16 JHISETALFE, IEXFIRBK T O S TR A, 8558 ZDF K GLU.CHOL TG .HDL-C,
LDL-C hsCRP /K V-3Z Wi FH i, 16 M}, ZDF KB RBP .mALB TRF & # B & T ZL KEBL(P <0.01), B/Nsk,
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Biochemical indicators and pathological changes of early
microvascular complications in spontaneous type 2
diabetesmellitus (T2DM) ZDF rats

CHEN Xiao-zhen, RONG Yi-li, MA Quan-xin, HUANG Jun-jie,
ZHU Ke-yan, CHEN cheng, SHI Jia-jun, LI Yuan-yuan, CHEN Min-li
(Laboratory Animal Research Center Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract] Objective To investigate the biochemical indicators and pathological changes of early microvascular
complications in spontaneous type 2 diabetes (T2DM) ZDF rats. Methods  Six male ZDF rats aged around 7 — 8weeks
were allowed to acclimate for 3days after feeding Purina#5008 , eight male ZL rats at the same age were assigned to control
group, fed with regular diets. At 12,14 ,16week, blood glucose (GLU) , serum cholesterol (CHOL) , triglyceride (TG) ,
high density lipoprotein cholesterol ( HDL-C), low-density lipoprotein cholesterol ( LDL-C), high-sensitivity C-reactive
protein (hsCRP), glycated hemoglobin ( HbAlc) were detected. All rats were sacrificed at 16 week and pathological
examinations were applied to eye, kidney, heart, brain tissues. Results GLU, CHOL, TG, HDL-C, LDL-C, hsCRP
levels in ZDF rats were increased gradually (P <0.01). At 16 week, RBP, mALB, TRF contents in ZDF rats were
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significantly higher than ZL rats (P <0.01). Glomeruli, retina, myocardium, brain tissue showed varying degrees of

microvascular disease, vascular basement membrane of the glomerular part appeared thicken, retinal endothelial cells were

increased, vascular wall was thicken, and the heart showed a small amount of myocardial fibrosis, hippocampal neurons

appeared abnormal. Conclusions ZDF rats showed early microvascular complications of T2DM at16 week, among which

T2DM early nephropathy, retinopathy, cardiomyopathy become more prominent, cerebral neuron appeared slight lesion.
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Fig.5 Changes of serum RBP, urine mALB and TRF in ZDF rats
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Fig. 6 Histopathological of retinal staining in ZDF rats
G ARG R ZDF KR 16 R Y 250
TREE SR YOKE JREE R R LRSS S

I (RBP) MR EI 1 (mALB) 558k 11 ( TRF) "
I BT, EL BRSO B A Y o B 2] 1804

Blre sy HARSR I R B /N BRI 43 1 A5 R B R
FRMEH AR 5 AL I RS P Bz AT R A T 3 22 I A R 1
SO JUE B/ 0 ILEF S 4L, ¥ 55 X P2 o0 S, 1
B E B T2DM B3 4% I 0

R - B T B e R 35 < T 24 ) g
PERCEE | R 0, SR R 4T 20 R AR 1 /N AR
TR IR AR | f5 S 2 S i A4 T B A il 7 P 26 . o

Reetinal thi ckness{pm}

ZLER
B ror L

L HIEFEXHRAMEL, = P<0.01,
7 ZDF KRR ARk

Note: Compared with the control group, ™ P <0.01.

st & pt =] 7y FEVE TR A — N
L HE IR REE 8 52 T2 DM Il 2 1 — e i 3k Fig.7 Measurement of Retinal thickness in ZDF rats

B, FHRW],ZDF K RAEFNE 4 JJ5 28 i



68 [ L BE 224 7 2016 4E 5 14526 %45 539 Chin J Comp Med, May 2016, Vol. 26. No. 5

A EW X A HE Je ;B BRI HE B8 AR R =50 wm; C: IEH X HRZL , PAS o8, D BE8IZH  PAS e 68  HR R =50 um,
8 ZDF KBS NE PAS fil HE Je(t,

Note: A: Control group, HE staining; B: Model group, HE staining; Bar =50 um;C: Control group, PAS staining;

D: Model group, PAS staining; Bar =50 pm.

Fig.8 Histopathological of kidneyin ZDF rats by PAS staining and HE staining
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Fig.9 Histopathological of myocardium in ZDF rats by HE staining and Masson staining
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Fig. 10 Histopathological of brain in ZDF rats by HE staining
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Establishment of the swimming endurance system in mice and the
verification of the anti-fatigue effect in hongjingtian
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[ Abstract] Objective To establish a swimming endurance system, excavating new indexes evaluating the swim
capacity in mice and detecting the effects of HONGJINGTIAN ( HJT) capsule on the swimming capacity in mice. Methods
Combining video capture technology with image analysis technology into the Exhaustive swimming test, this system would
automatically collect and objectively analyze the data when the swimming behavior perform synchronously in mice. A series

of indexes would be calculated, such as Exhaustive time, First sink time, Total sink time, Sink frequency, Continuous sink
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time. Furthermore, the classical anti-fatigue herb named HJT will use to detect the stability and reliability of this swimming

endurance system. Results

The data showed high correlation between the computer and manual record (r >0.95),

indicating high stability and reliability of the swimming endurance system. The continuous sink time ( CST) have been

proved out high correlation with Exhaustive time( ET) (r=0.974), while the correlation of others indexes less than 0. 9.

The mice treated with HJT by intragastric administration had showed significantly increase in the First sink time (FST) and

the Continuous sink time ( CST) compared with the control group. Conclusions The results showed that the system could

assess swimming capacity objectively, precisely and sensitively in mice. In addition, this system realized integrating video

capture, data analysis and data output together automatically. Besides, a new index-CST was found to be high correlation

with ET. This system turn out to be high automatically and intelligently, and provide a reliable system to screen the

potential anti-fatigue drugs.
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Fig.1 Diagram of swimming endurance system in mice
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Tab.1 Correlation of basic indexes in swimming endurance system in mice(x s, n =20)

5 35 A5t ] BT UL E] TUTREL T UL E] B KESE T UL A
( Methods) ( Exhaustive ( First sink (Sink frequency, (Total sink ( Continuous sink
eods time,ET) (s) time, FST) (s) SF) (%) time, TST) (s) time, CST) (s)
A T4t 7 (Manual record) 490. 1 +199. 8 317.6 +169. 4 12.1+6.8 33.7+14.6 426.7 +212.6
A ALIC 3 ( Computer record ) 490. 6 +200. 0 317.0£170.0 12.4£7.2 34.4 +14.7 426.7 +212.5
FAEME R B Pearson value) >0.99 >0.99 >0.99 =0.96 >0.99

R 2 /BRI ) S5 R GUBR b5 F B AR SEE T (2 £5, n=20)

Tab.2 Correlation between new indexes and exhaustive time in swimming endurance system in mice(x s, n =20)
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Ty ¥y 1 ]
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Tab.3 Correlation between different period of sink frequency and exhaustive

time in swimming endurance system in mice(x s, n=20)
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M R B ( Pearson value) 0.42 0.442 0. 596
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Tab.4 Correlation between different period of total sink time and exhaustive time in

swimming endurance system in mice(x s, n=20)
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Tab.5 Effect of HJT capsule on weight in mice(x+s, n=10 )
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Tab.6 Effect of HJT capsule on swimming capacity indexes in mice(x +s, n=10 )

e Sy 9Bt ] FER/ QR ing ] FUTRE T UL [ HRELZE T T A
BN N . . . . ™ . . .
(Ind ) ( Exhaustive (First sink (Sink frequency, (Total sink ( Continuous sink
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= s HR 4
A XTI 717.9 £277.4 439.9 £190.2 20.1+17.7 51.9+£33.7 612.3 £238. 1
( Control group)
A=~
. (I}]J\?E'ﬂ 1179.4 £601. 3 798.0 £310. 1 35.6 £32.5 70.1 £66. 1 984.5 £455.9
(Integripetal rhodiola herb group)
. N
PIREA L 0. 057 0. 006 0.202 0. 447 0.034

(Values of Independent-Samples T tests)
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Blood toxicity assessment of subchronic exposure to
diflubenzuron in SD rats

HU Xiong-fei, LU Dan, XIONG Zhi-jun, ZHANG Li-na

(Hunan Prevention and Treatment Institute of Occupational Diseases, Changsha, 410007, China)

[ Abstract] Objective To investigate the effects of diflubenzuron on the blood system in rats. Methods A total
of 80 rats were randomly divided into three diflubenzuron treated groups and one negative control group. Different doses of
diflubenzuron at 0, 25, 500 and 10000 mg/kg were administered continuously for 90 days to the rats by the way of feeding.
Animals were observed for clinical signs of toxicity, food consumption and body weight. Haematological parameters,
clinical chemistry parameters, absolute and relative organ weights and histopathological changes were examined at the end
of the study. Result During the period of the study, the food and water consumption were all normal at all dose groups
and no obvious toxicity symptoms appeared. For haematological parameters, the main changes were the decrease of red
blood cell count(RBC) , haemoglobin( HGB) and haematocrit( HCT) in the medium and high dose groups and the increase
of mean corpuscular volume (MCV') and erythrocyte hemoglobin distribution width( RDW) in the high dose group( P <0. 05

or 0.01). For clinical chemistry parameters, the main change was the increase of total bilirubin ( TBIL) in the high dose

[EFRAT] WM (1983 - ) B3, R EEIN, Al 2k N 2R
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group of male rats( P <0.05). The absolute and relative spleen weights increased obviously in the female and male rats of

the high dose group(P <0.01). The absolute and relative liver weights increased obviously in the female rats of the high

dose group( P <0.01). The spleens were larger, harder and darker than normal in all of the rats of high dose group and

part of the rats of medium dose group. For the result of histopathology examination of spleen, the main changes were a lot of

red cells in the medullary sinus and haemosiderin in the medulla. Conclusion

Diflubenzuron had toxic effect on the

blood system of the rats. The spleen was intumesce and chronic hemolytic anemia may be occurred for long-term exposure.

[ Key words]
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2.3 MEFRMENIERR
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2.6 RIBAAFKHE
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Tab.1 The effect on body weight of rats caused by diflubenzuron(x +s,n =10)

1)0

A PLFEH(g) 11 H(g) 2 1MH(g) H3 1M H(g)
(Group) ( Before administration)  ( The first month)  ( The second month) (The third month)

X} HREH Q 95.7 +4.3 210.5 £9.7 262.1+19.9 288.1 +25.7

( Control group) 8 100. 1 4. 1 313.3£22.6 415.0 £38.6 444.8 £54.6

fF A ? 95.4 £3.3 208.8 +14.8 260.6 +21.7 280.1 +32.8

(Low-dose group) s 100.0 +3.4 301.2 +21.8 422.9 £33.5 454.9 £27.3

Rl ? 95.5+4.0 206.8 +22.3 264.2 +16.7 284.6 £27.2

(Moderate-dose group) 5 100.2 £4.3 293.7 £24.6 416.5 £31.6 471.9 £55.2

Al ? 94.9 3.2 207.6+29.5 274.7 +21.5 310.1 +14.4

(High-dose group) 8 99.7 +3.4 299.4 £16.7 415.8 +44.4 441.0 £91.8

]2 BRI R M S AR ACTEAR RS (x 5,0 = 10)

Tab.2 The effect of diflubenzuron on the haematological and serum biochemical parameters in the rats(x £s,n =10)

il RBC HGB HCT MCV RDW PLT TBIL
(Group) (x10"2/ L) (g/ L) (%) (fL) (%) ( x10°/L) ( pmol/L)
XHELH ?  808x0.22 167 +4 46.2+1.3 57.1+1.1 12.3+0.8 455 +411 5.86 +1.91
(Control group) 5 9.32:0.60 177 £10 49.1+2.9 52.7+1.4 13.220.4 395 +242 6.15 £2.09
Sl ve! 2  7.95+0.51 163 +7 45.2+2.6 57.0+1.3 12.6 0.5 393 +345 5.80 +2.34
(Low-dose group) 5 9.08+0.51 176 +4 48.6+1.8 53.6+1.9 13.0+0.9 368 £254 7.24 £3.08
I ?  7.06+0.54" 152 6™ 2.2£2.0% 59.9 +3.4 129+1.8 511 +295 6.49 £4.60
(Moderate-dose group) & 8,68 +0.27* 169 +7* 46.9 +2.2* 54.0+2.0 13.6 £0.6 329 £226 7.96 +5.13
[l R ?  6.54+0.40™ 148 +6 ™ 42.1+2.1* 4.5 +4.8* 13.8 £0.8 ™ 404 +367 5.76 +£1.20
(High-dose group) 5 7.53+0.29* 157 4™ 45.0+1.6™ 59.9 3.0 14.7+1.1* 272 £263 12.28 +10.17*
SRR oA, SXTIRA bR P <0.05, " 5XIBA A P<0.01,

Note: Compared with the control group, * P <0.05, ™ P <0.01.

R3O BRAUIRR R BRI A0 S 7 250 (2 £5,n = 10)

Tab.3 The effect of diflubenzuron on the WBC and its classification in the rats(x +s,n =10)

A WBC F 44325 (% ) Leukocyte differential count
(Group) ( x109/ L) NEU LYM MON EOS
hayileea:| Q 7.08 £1.42 21.5+5.9 66.3 £9.9 4.0+1.9 8.1+5.6
( Control group) 5 13.41 £3.22 16.2 +5.9 73.9 £8.2 4.2£2.0 5.1+2.4
fF A @ 8.13+1.78 22.5+7.7 66.3 £9.2 3.6+1.4 7.3+£3.3
( Low-dose group) 3 14.90 +4.34 22.6£7.9 66.2 +9.3 3.8+1.8 6.6+3.7
Rl Q 8.27+1.76 23.8+6.4 63.9 £10.2 3.8+1.5 8.1+4.6
( Moderate-dose group) [ 13.46 £3.14 24.7 +5.5* 62.2+9.0™ 4.3+1.3 8.2+3.9
f=Blbel Q 10.09 +6.16 18.0 £8.4 65.9+7.8 6.1+5.4 9.6+5.2
(High-dose group) 3 15.67 +6.26 19.4 +£3.3 69.4 +4.9 3.8+2.9 6.4 4.1
SRR R, SRR HLE P <0. 05, 53X 4 A P <0. 01,

Note: Compared with the control group, * P <0.05, ™ P <0.01.
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Ra BRAIRNT AR o BERS A ANIERS R B (x £5,n =10)

Tab.4 The effect of diflubenzuron on the organ weight and coeffcient in the rats(x +s,n =10)

Fil 2 JF(g) M (g) H(g) JF/R(% ) JL/ A4 (% ) /(%)

( Group) Liver(g) Spleen( g) Kidney(g) Liver coeffcient Spleen coeffcient Kidney coeffcient
pagilcEik ?  6.47+0.50 0.46 +0.08 1.74 +0. 14 2.40 0. 14 0.17 +0.02 0.65 +0.05
( Control group) 5 9.35%1.21 0.64 +0.13 2.77 £0.36 2.19 £0.12 0.15 £0.02 0.65 £0.07
7 ?  6.53x0.54 0.44 £0.05 1.69 £0.21 2.53£0.21 0.17 £0.03 0.65 £0.07
(Low-dose group) 8 10.07+1.78 0.63 £0.11 2.86 +0.26 2.37 £0.35 0.15+0.03 0.67 £0.04
L abilh=e) ? 6.75+0.72 0.59 £0.11 1.69 +0.12 2.55+0.26  0.22+0.05* 0.64 £0.05
( Moderate-dose group) 5 10.58 +1.27 0.75 £0.15 2.97 £0.39 2.40 £0.11 0.17 £0.02 0.67 £0.06
AR Q 7.81+0.82*  0.88+0.22" 1.84+0.06 2.68+0.20"  0.30%0.06" 0.63 £0.04
(High-dose group) 5 10.76 £0.89 1.14 £0.26* 2.84 +0.49 2.44 +0.16 0.26 +0.06 ** 0.65 +£0.12

W SRR A, SRR L P <0.05, " HXRAL R P <0.01,

Note: Compared with the control group, * P <0.05, ™ P <0.01.

TE1L AR R R AE ) F 2. SRR R
WRELL LU F 5 555 3k BT 0 S ek m i &
1 JRFRA LI 7 (HE x 40)

Note:1. The histological section of spleen from the

rat of the control group;2. The histological section of
spleen from the rat of the high dose group.
The arrow point out haemosiderin.

Fig.1 Pathology pictures( HE x40)
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Effects of mixture of Wuling powder and Hypericum perforatum L. on
depressed model rats induced by chronic unpredictable stress

LIU Xiao-meng' >, ZHANG Rong' , DONG Shi-fen' , CHENG Gong-ni, CHANG Hong-sheng', SUN Jian-ning'
(1. School of Chinese Material Medical, Beijing University of Chinese Medicine, Beijing 100102, China;
2. National Center for Safety Evaluation of Drugs, National Institutes for Food and Drug Control, Beijing 100176, China)

[Abstract] Objective To observe the effects of Wuling powder and Hypericum perforatum L. on changes of
behavior, the hypothalamus-pituitary-adrenal ( HPA) axis function, and monoamine neurotransmitters concentration of
hippocampus on chronic unpredictable stress model in rats. Methods  Depression model was induced by chronic

unpredictable stress combining with solitary method. The stimulus lasted for 4 weeks. During the stress, the rats were
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82

v AR BE 2R 2 R 2016 4E 5 H A5 26 B S Chin J Comp Med, May 2016, Vol. 26. No. 5

intragastric given with the decoction of Wuling powder and Hypericum perforatum L. (490 mg/kg, 245 mg/kg, 123 mg/
kg) and Fluoxetine hydrochloride (2.4 mg/kg) for 4 weeks. At the end of the experiment, sucrose consumption and
Morris Water Maze experiment monitor the behavior of rats, such as sucrose consumption, escape latency. Moreover, the
levels of the monoamine neurotransmitters in the hippocampus were analyzed by high performance liquid chromatography-
electrochemistry and the content of CORT, ACTH, CRH in plasma were detected by Radioimmunoassay. Results In
Morris Water Maze test, the escape latency of rats which were consecutively administrated with Wuling powder and
Hypericum perforatum L. for 4 weeks decreased obviously; the total time and distance in target quadrant remarkably
increased (P < 0.05). In sucrose consumption experiment, the percentage in sugar water consumption with treatment of
Wuling powder and Hypericum perforatum L.

increased significantly ( P < 0.01 ). Meanwhile, the content of

norepinephrine ( NE), dopamine (DA) , and 5-hydroxytryptamine (5-HT) in the hippocampus were significantly
increased in rats of Wuling powder and Hypericum perforatum L. and the concentrations of CORT, ACTH, CRH in plasma
of Wuling powder and Hypericum perforatum L. group rats were decreased obviously (P <0.05). Conclusions The
disturbances of cognition, learning and memory function of rats induced by chronic unpredictable stress combining with
solitary could alleviated by Wuling powder and Hypericum perforatum L. , and the pharmacological effects may related to
modulation of monoaminergic neurotransmitters in the hippocampus and the content of CORT, ACTH, CRH in plasma.

[Key words]  Wuling powder and Hjypericum perforatum L. ; Chronic unpredictable stress; Antidepressant;

Hypothalamus-pituitary-adrenal axis; Neurotransmitter
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Tab.1 The effect of Wuling powder and Hypericum perforatum L. on sugar water percentage in CUS rats( x + s )

4151 7 Bl WK ARIEEE (% )

Group Dose( mg/kg) n Sucrose percentage( % )
X} B2 Control - 11 82.92 +3.11*

FLAIZ] Model - 12 65.60 =8. 56

SRPETT Fluoxetine 2.4 12 80.75 +5.81 ™
13, 5 - A 7 ) 490 11 75.92 £4.97**
Wuling powder and 245 11 72.97 £4.13 ™
Hypericum perforatum L. 123 12 72.89 3. 12

I SHEE IR, P <0.01,

Note: Compared with the model group, “P <0.01.
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Fig.1 The effect of Wuling powder and Hypericum perforatum L. on place navigation test in CUS rats
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Tab.2 The effect of Wuling powder and Hypericum perforatum L. on spatial probe test in CUS rats( x = s )

A5 ke 1% H bR 4 R HARZ R B
Group Dose( mg/kg) n Route of target quadrant( cm) Time of target quadrant(s)
X & Control - 11 1274.95 +395.07 22.34 +£3.88"
7 Model - 12 1010. 77 £379. 20 18.21 +5.31
FRPEIT Fluoxetine 2.4 12 1279.21 +189.61 " 23.05+3.20"
3 R G B A ) ) 490 11 1335.71 £331.39 " 24.49 £7.96 "
Wuling powder and 245 9 1029. 69 +207. 70 19. 18 £2.38
Hypericum perforatum L. 123 11 1101. 11 +£306. 44 21.69 +4.59

SRR, " P <0.05,
Note: Compared with the model group, * P <0. 05.
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Tab.3 The effect of Wuling powder and Hypericum perforatum L. on plasma in CUS rats( x + s )
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Wuling powder and Hypericum 245 10 27.19 £3.96 " 382.25 £55.51 6.32+£2.24
perforatum L. 123 10 28.83 +5.40 365.15 £55. 88 6.69 +1.17

L SR, * P <0.05,
Note: Compared with the model group, * P <0. 05.
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Effect of post-treatment on tannic acid fixed bovine jugular vein

SUN Jia-kang' , ZHOU Jian-ye', TANG Yue', LUO Fu-liang' , WANG Sheng',
ZHOU Qing-liang” , HUO Mei-jun®
(1. State Key Laboratory of Cardiovascular Disease, Fuwai Hospital, National Center for Cardiovascular Diseases,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 10037, China;
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[ Abstract] Objective To investigate effects of post-treatment on stability of storage solution/ thermostability, anti-
calcification, the biomechanics and fibred structures of tannic acid fixed bovine jugular vein (BJV). Methods  Fresh
bovine jugular vein were treated with glutaraldehyde ( Glut group), tannic acid ( TA group), and post-treatment on TA-
fixed (Study group). Calcium level was measured by implanting BJVs subcutaneously into the rats. The shrinkage
temperature, tensile strength, elongation at break and histological changes were evaluated as well. Results  Compared
with Glut group, all results were better in Study group (P <0.05). Compared with TA group, in the Study group, color of
storage solution did not change, shrinkage temperature and 60-days’ calcium level decreased, 21-days’ calcium level
increased (P <0.01) ; biomechanical properties were not statistics difference between TA group and Study group( P >
0.05), and collagen fibers and elastic fibers were maintained well in TA group and Study group. Conclusion  Post-
treatment on TA-fixed Bovine Jugular Vein can improve stability of storage solution and BJVs elasticity, and do not change
anti-calcification, biomechanical properties and fibred structures of TA-fixed BJVs.
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Note: (A) TA group; (B) Study group.

Fig.1 Color of storage solution
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Note: (A) 21-days’ Glut group (B) 60-days’ Glut group; (C) 21-days’ TA group (D) 60-days’ TA group;
(E) 21-days’ Study group (F) 60-days’ Study group.

Fig.2 Vascular elastic fiber after implanting BJVs subcutaneously into the rat (ET + VG, x 20)
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T (A)FI(B) o E4H, 23 SUARAR 21 d 060 d; (C) (D) MFHFRRLL, 235304 21 d 7160 d;
(E) FI(F) JsE8a20 , 0 BIHEAE 21 d #1160 d,
3 4B A K B TS 0 R i e SR 2F 4E 1% L ( Masson J4 €5, x20)
Note: (A) 21-days’ Glut group (B) 60-days’ Glut group; (C) 21-days’ TA group (D) 60-days’ TA group;
(E) 21-days’ Study group (F) 60-days’ Study group.

Fig.3 Vascular collagenous fiber after implanting BJVs subcutaneously into the rat ( Masson, x 20)
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