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Knockout gata4 gene and establish ment of a zebrafish
model of congenital heart disease by TALEN

LIU Jing ', HE Jia-ling’, BAO Guo®, LI Nan’, WANG Tian-qi*, ZHANG Chang-yong®, SUN De-ming’
(1. Graduate School of Peking Union Medical College,Beijing 100730, China;
2. National Research Institute for Family Planning,Beijing 100081, China)

[ Abstract] Objective To establish a gata4 gene knockout zebrafish model of congenital heart disease, and
construct transcription activator-like effector nuclease ( TALEN) vectors targeting gata4 gene. Method We construct
TALEN vectors targeting zabrafish gata4 gene using unit assembly method and the in vitro-transcribed TALEN mRNAs were
microinjected into one-cell stage zebrafish embryos. The efficiency of TALEN was identified by injected embryos, and
mutations of zebrafish were screened and confirmed the different types through PCR and enzyme digestion. Results We
successfully constructed correct targeting vectors by enzyme digestion and sequencing, and the gene knockout efficiency was
35.18% . We screened the mutant zebrafish and confirmed different types of gata4 gene mutations. Conclusions A gata4
knockout zebrafish model is successfully established, it can provide a good animal model for further research of congenital
heart diseases.

[ Key words] TALEN; gata4 gene; Zebrafish; Model, animal; Congenital heart disease
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SE RO WEH ( congenital heart disease, CHD)
JEH TR & B R e U NS & F =52
O MAETEIE S (A5 4  DRE AN 5 i kA S
(8 — RSB , J2 N M Ay i 1 ELAT B A 14
ARG R R T LAY 0. 8% ) TR E fE

GIL BT AL B gL L EAE R, B ATIA A % s
(95 PR A 455 PR At AL P> R R, 29 120 F i
FERB S8 5 e RO IERR ) & A H 5, fERh—
Tl Z2 DRI Z2 920, s R0 s AL o A S 4 i) B
PRI 30 2ok J52 i) 3 2 2 T B, T 0 TR o IR 110
PRI R SR S A R 23200 i EO HL ] oA B 20
M, BEE R 5 N LR AL 2 A 87 %
45K ERA 5 NSRBI 0B O E O R 2
LA RO S R 56 B iRV 5 T4
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FIT AT AL AR, 20 5 KA O 1) AR 5
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LA R SR B W 4% 58 7 2 L TR IR T 40 i
FAR TN ] 2 R E R X A 5 IR RO L
FREI, B TARBE LD 03X Fh I 7k i 37 R 1 4
Z W Fl 2 92 ™ . TALEN ( transcription
activator-like effector nuclease ) & AR 2 J5 55 I IG
TRV DIRLIR A 3 0 RE ) B M H R 38 0ok 2 2 2
FIASEERTFUIAE PP 1) 5 A g A B nT AU — A B
HESEPL TR PR 2 AT A R R e Y R
HEA, HAETHZ TALEN B T 58 5 i 57 5
RO R AR SCEE I Y I BE

FHETE N T 4 (gatad ) 7 gata F5 5 KGR
— b1, BA 5%5E DNA S5 5 M BHES I, TEE it
FErP R BEORSTY, [R) I AR O I A 7 o A P ke B A T
WK, gatad 5 HAWRY e S K 7 — & W .0 U
— SR SR R PR B TR X LA ML B LA RO i 20
JRLFAIERS 1434k | O S B ) B 2 B 45 B A B 24
M. gatad FEHFEE 2 FEEPA AL BLOIER & 5
OB DR R E RIS BT T
Y Bl A B 3E T ML I 5T, DR A A0 5 SR
TALEN $ARXBEL 1Y gatad FERFEATRGR , B B
At S RV OMER S S R O R 15t 4%
SRt ST SR AL E E Y S

1 #7#

1.1 SEIEz¥
ARSEVEEL AB R B AR RURE S, N SIS = R

FHRYIE A R LRI
1.2 JRHL

TALE FEA BLICHRIH AR Bk 2 pCS2-Fok 1%
IREAR TR B Z N H R R (Amp) POk, KA
B JTORL 5 B X {8 ( pCS2-PEAS £ 1) Fil pCS2-
PERR RYIFELXT) , AL & A7, ok A K
i B 2 B A 1 A 5 0 1k 0 5 = 0 i O
Tt
1.3 5|¥

SE R TR MG IR 1, AR
gatad FERFTFS R TALEN 2544 i 7 5 19 5|
Y., 519 b o 2E 3 D AL 0F 5 P A BR 2
Ao
1.4 FERH

Takara BE%U‘@WU]@@:Spe I Nhe I Hind III .Sac
II .Hae II,

R B RN B3 ) & A 3 I R W
DNA A1 5] & %38 DNA P29 2iifbid 7 &  DNA
B A &L T 2 AR L ) & SP6 mMESSAGE
mMACHINE Kit 2 x Taq Master Mix( A7 42k}b) il
PEBEFR B ( CIAP) .50 mM NaOH .1 M Tris-HCI ( pH
8.0).70% T LK (WFEIK,18 MQ)

2 FHiE

2.1 wEaEFEEE

By AR ARBE 0 1R 5% T H K a3 R G, IR
FaEAE28.5 +0.5C,pH 7.2 ~7.5, 4 H [EE LR
BHE] 14 W' WREE AL A AR IR, WIS AL Y
b W N S S PRI N SR L N
FRURMEE FARNR 3 DN LA AT A, BFEAT, 28
e T — WSO TG FEL T P O £ 5 e £ 22 () FH 42 A Pl
TE 58 R b K b R £ A g s T AR B
MG, K30 min J5 AT DIFF GG WA BE E (A2 4G D1
2.2 TALEN BB #HEpHaE
2.2.1 BEHfa gatad FER ARSI SR R
{87 % DNA 2 H 52 HOBE o5 f A R ol IR i 119 36 PR 41
DNA, o FRANT K fa R sk iR fiG (20 4% R sl 20 4
RS ) 2] PCR 45, B4 A 20 pL 50 mM NaOH
W 3T PCR UM A%, #7 :95°C 10 min,4°C
10 min, B S5 vortex #R 3% ¥ 2], EE —IK; A
2 WLARFR IM Tris (pH 8.0) &2 B Jy $2 B iy £ A
2 DNA,

P gatad FEDR ENLT46 20 S50k [, 45
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Tab.1 Primers used in this experiment

g

Application

514 JP5) (5'—=3")
Primers Sequences (5'—3")
G4-F GAGAAGCCGAGCAGAAAATG
G4-R CTGTGCAGTACGGAGCTGTC
M13-47 CGCCAGGGTTTTCCCAGTCACGAC
RV-M AGCGGATAACAATTTCACACAGGA
C-For TAGCGATTGCTAGTCATGAC
T-For TAGCGATTGCTAGTAATGGG
63dn CGGCAACGCGATGGGATGTG
SP6 ATTTAGGTGACACTATAG

Y38 gatad FERBYIE RS9

Y18 garad TR B LG9
Kl TALE 552 )58 spoc om0 51 9
Kl TALE 352 )58 soc 8o 51 51 9
Kol TALE 554 3 31 3 5 7 10 9 L35 14
Kol TALE 554 53 3 5 7 10 19 L35 19
Kol TALE 554 37 30 3 5 7 10 9 TS 14
kil TALE 555 77 91 3% 507 ) 14930 )5 5 | )

Left

B 5 - m;&cCTACAGGCGCCCCAGCAGAGCAGCCCGGCGTCI‘GGA -3
3 -A ATGGATGTCCGCGGGGTCG -5

Right

TE: A gatad FERESBEIE B, ABFR B IMIRILAL, Left: Z22B000, Right: A72B000
B1 BRI A

Note. A. Genomic organization of gata4 gene; B. The sequences for our designed TALENs;

Left: Left binding sequence; Right: Right binding sequence.

Fig.1 The recognition sequences of the target genes

R 6 NAME TS DN E AR, B
TALEN #8535 5 0 SR ) 0 Sciik i it A
FEENRT gatad FER BYEE—HM B F BT T — X0 A,
WA 1 s, BRI R DNA 5 I 5 A DA 5 e i —
PR, T2 R A 2E 3 D AL 5 A R
SERL o

2.2.2 TALEN FiEZEM A AR B0 A
e B TGS M TALEN Foki' . ¥ TALE
FEAR BT e 8 A o s 5 Ak 2R A2 A5 4 i TOP T
e s KL BRI A ORI K AT A 5, R R AR
{18 SR NGRS G i BBUTTOR. 5 B o 28 5 V) I ( Spe
I Nhe I Hind I1) #4170 B db 42 SO, 8 5 1A
T PCR fifi it 3 32 s 0 ok ), iE AN — 3 I
N 3 Zeadt JURC D] | DI sE [l e B 3 2 e o7, L 28 5
BT RPN 2 47 5 B TALE B2 55, K84
(R 3% 42 J R T B R AT I P A 5 B TALE S E T
G5 pCS2 Mz  f e 2 1) pCS2-TALEN 3
IR TR, BEEDIAS I - B R B, SR SP6
JPHIN

2.2.3 TALENs JJURL{&SM 5% . 56 H Sac 11 44 3k45
) TALENs BRI £ Ak , ki e et fb e e )5, R
FHPGE DNA a1 ) & B3 e e vk DNA ;R
FH SP6 {4 4h it 563855 £ iE 4T TALENs {4 21 % 5% )2
B BRSNS R A3 B A mRNA 2R &AL TTTE Y
75 A, A1 NanoDrop A8l mRNA ¥ & 1 i &
%T -80°C £,
2.3 MERD&EEXRMEOERIELR
2.3.1 TALEN {4 PN 3 M6 O . 3 49 /i, 4% B& 200
pg/nL 300 pg/nL 400 pg/nL B[R B A2 A2
A7 8B —XF mRNA TR G, A By 2148 78 7 AR K
Bl 4 Wl 1R R 5 T8 ABE D o g sz ks o ep
ANFHR B mRNAs 1B SR, B4R BE TS 100 #C
JARIE TR TR 7 A [ v 32 1% T 2148 7 ) Rl L5 7K
e il B 4 WL iR R AR R BRAL, 4 o v S A IR R 1
has AL, R HRLEFNZS L AL4% 20 MO, 153 Fo ik
524 h 5 WA T UL RBNE R BG5S IR
R—4l, IEE 8 NG, I 40 NIRHG R
21 DNA, VL G4-F Fl G4-R 5199 8 MG gatad I
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LI Hae 11 BEVIRGIN PCR 724, 40 SR AvE5
IR PCR P et 2300 U1 i S IR iR i PCR
FEMI A SEREAY R YIIT RS PCR A5, U5 B 05,
ATRER A T 5878, B AR VITF IR 4507 i, 8 A T 2%
A I P S FE S 28 AR I O R VDI 2550 i i
R DG E 1Y 40 He T R B B TALEN (il 28
2.3.2 PR TALEN 28 AR (AU 16 . o 1 5 5 1 B
D3R 5 3 A A G B 0 T BT A e AR E L,
FiEELT 0 R AT L e A i ok A SR R AL G AR Ak

3 BRE5HM

3.1 gatad BRI 1 5EERE A L3
DI R B 4110 2 DNA WASAR , G4-F Fil G4-
R N5I¥,PCR VLY 1 gatad FER G, #E4T 1. 2% 35
FREEEIC LMK, 25 AN 2 (A) B, b Al ¢ Skl p
ALY B S FLRCRE S A, 4 29 550
bp, P W) gatad FEH . B HAEAE— SR
RS PESRAT  7E SR S 7 rhoa] DUE 2o [l 25 B AR
FeSPEARA . 1 PCR P36 T, 25 R an & 2 (B)
Fem , I P B ml L H 0 S AR, 100 BH AR
FROM B — S5 IR B IR AE ; AR I e 4 R S R
1 gatad ZHETPHNIELT O30T, S5 R a0 2 (C)
Ji7R PR 5 HE P B 7R A2 BT r PR A A

AV R 5 B — HORAEAE SNP Vs, 45 4 ik
BREE AT AR
3.2 TALEN #ZHM@EELE

MR BT AR A T2 P4 TALEN Rk
AR, JeB oy BRI A A2 S5 ) TALE
BE TR, S pCS2 IR E R, LA %
R, TALE S )75 EARTE 24l i PCR 48
SEFIN FE AN, B PCR SR M1347 .RV-M 3|
Y1, ZefAi 50 TALE EE RSk 16 Hotik, 729
S22 1800 bp, 470 55 HY TALE & ¥ 51K
18 HLTTIA, 7= 41 3 F 1 2928 2000 bp, WLEI 3 (A),
W E 45 5 78 30K TALE & % %) % 52 1F #.
TALEN 2R3 B3 i3 B PCR AN DI AG )
TALE & JF 5035 A 0L, W PCR 1Y LiiF 5]
Wi 2200 550 C-For , 47 51 35~ T-For, TG4
463 dn, AT PCR 5 WEE LA I 5 0l %
07 M IEBRREY 1Y kA, W TCIE P B AR
BLUKEESRUNE 3 (C) iR, 1 R 2 Ry 22 2 7 3% 5
IEHR TR TR, P3G A kA 53 4.7 AT A
R IER R I, P8 B AN S5 . WD) (Nhe 1,
Kpn I) K&l 25 540 & 3 (B) s BT =90 2 kb |
5 kb Wi &<, Ui TALE & )55 #F . %
gER R AE A7 TALEN 2836 3K 20 1A g

T

. (A) PCR ¥4 gata4 FEFH; M:DNA marker;
1 ~2. 5590 PCR ;=43 %R (B) gatad ZERMT Rl
(C)Y HBET M0 gatad TR 5 M5 gatad S5 1751 LG
B2 A Xt
Note. (A) The PCR-amplified gatad; M: DNA marker, 1 =2 PCR amplification products; 3: Control

(B) gata4 sequenced diagram; (C). The PCR amplification products compared with reference sequences

Fig.2 Confirmation and comparison of the target genes
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bp

4000

b
2000 P
1000 igﬁz
400 2000

200

12 34 56 78 9 10 11 12 My,

(&)

e (A). W7 PCR IMEELE R, 1 A0, 2 22BN,
M:DNA marker; (B). fit]] TALEN &3k % E45H1
1 ~5. MERFREEIR, M. DNA marker; (C). TALEN

LIRS PCR S E LR, 1 ~4 7 PSSR,
5.6.8 ~ 12 BAMELER M DNA marker
B3 TALE FA T Be M A H iR K 1K
Note. (A) Identification of TALEs by colony PCR;
1: Right binding site; 2: Left binding site;
(B) Identification of TALENSs by restriction enzyme;

1 -5 The constructed TALEN vectors; M: DNA marker;
(C) Identification of the TALEN vectors constructed by
colony PCR; 1 -4,7 Positive results;

5,6,8 —12. Negative results; M; DNA marker
Fig.3 Identification of TALEs and TALENs

3.3 HMERI&EEXRMOERINETR

3.3.1 TALEN {4 Py i P A6 D . B U] 45 0 TALEN
SAFFCR I S5 T E 4 Fros , xR ALIE R 1) PCR
TR RENS SE AU 7 AE P 45 52 ) mRNAs
$H5714 R 200 pg/nL 4, PCR FEY e 58 29 U1 T 7=
HEP AR ;4.5 S mRNAs 7 5155 &3 4 300 pg/nlL.
400 pg/nL 4,770 25 gatad FEH PCR 944

TALEN-L

Fr BER/NVRARL B R U) T 264, Ud B AL 3R] BE & 2R
TR, I B S3 H L DK AR R AT L) R B
F B TALEN B JEAR R 45 /RN 2, R &S
RATPAE i, TALEN B R BRBCR B T35 mRNAs
F8 2 T g T T
%2 A TALEN mRNA V51 5 BEOIR I 2058
Tab.2 The efficiency of TALENs by different

injection concentrations

TESHHE B (pg/nlL) TALEN 587555 3R (% )
250 21.23
300 32.62
400 35. 89

7 :M:DNA marker;1; X 2 ;
2,4,5:7E5 mRNAs 41;3: PCR ™)
B4 FEGUIRIY PCR 7Y HL Ik &

Note. M: DNA marker; 1: Control;
2,4,5: Injection groups; 3: PCR products
Fig.4 Identification of PCR products by

enzyme digestion

ARV T 250 e, 7 T A 05 A e
JIRAEDL , P25 R ANE S iR, A ARSI
WA R BR A5, B W HFAE Y gatad FEPRIIN T KL, C
ST mRNAs J5 A 55 2 [H] 5L PR B 8 bp A

TALEN-R

A A'T‘G_-\T('('.—\GG('('CT('('{"G?Tr\("('T_—\("_—\GG('G("'('("("_—\G('_—‘\ i_'—\G("_—\Ci("('{"GG('GT('TGG}F\

\
1! |

| It n . | ith

|I 11} nll II"Ill""

' yuyYvyvy YUY VYUY ¥ Y

JAe IRTRTRYAY] Jlf.]? | “-fﬁ!i :551. Jh flf& N

. AL SCIRHRY TALEN 551 B. WTlFE; C. #B& 8 bp MFE
5 TALEN & Py{5 R4 I
Note. A. Our designed TALEN sequences; B. The sequenced diagram of wild-type (WT) ; C. The sequenced diagram of 8 bp deletion

Fig.5 Identification of the in vivo activity of TALENs
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FPIE, ] B Sk 1 R B e AR R SR AR B A
Mo A5 EAE RV Y ] AT LLE S TALEN Xf
B S B

3.3.2  Bf & f1 TALEN %% 748 {K % % . 3¢ Oy 4
TALEN 248 (A i 36 >R B V175, B 3L BT L FO B
Ot J 0 R 6 54 5% FE UL 41 DNA #E17 B DI A6
W, a5 R BR Hdh g 19 &85 fa kA T H A
W, B %0 % 24 hy 35.18% . 1 6 Ky il U)K M
gatad FEH PR IK AL B R TR A BEE £
(R DT) 25 TR e Tl D10 G T 7 A U0 2% [l
HEN T #0204 & Az e B B 25 £ g 56 R 7
Al I LR 7

1 :M:DNA marker; 1% 1841; 2 ~ 6. BEIAATH
B2 DNA; 7. REFIIH PCR 774
BE6 R A gatad 1 IR A
Note. M:DNA marker; 1;Control; 2 —6;The different DNA by

enzyme digestion; 7 ; The undigested PCR products
Fig. 6 Identification of different genotypes of gata4 loci

in the adult zebrafish by enzyme digestion

Haell

WT: TGATCCAGCCCTCCCGTACCTACAGGCGCCCCAGCAGAGCAGCCCGGCGTCTGGA

FO:

TGATCCAGGCCCTCCCGTACCTACAG

———————— CAGAGCAGCCCGGCGTCTGGA

GGTTGGGGGA— GAAGTTAAAAGCGCCCCAGCAGAGCAGCCCGGCGTCTGGA
TGATCCAGGCCCTCCCGTACCTACAGGC—CCCAGCAGAGCAGCCCGGCGTCTGGA
TGATCCAGGCCCTCCCGTACCTACAGGCGCCCCAGCAGAGCAGCCCGGCGTCTGGA

TGATCCAGGCCCTCCCGTACCTACAG
TGATCCAGGCCCACCCGTACC———

---------------- CAGAGCAGCCCGGCGTCTGGA
———-CCAGCAGAGCAGCCCGGCGTCTGGA

TGATCCAGGCCCTCCCGTACCTAC—GCGCCCCAGCAGAGCAGCCCGGCGTCTGGA
TGATCCATGATTACGAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGATTCTGTG
GGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGAC

7 gatad FHEH R BE S P45
Fig.7 The sequencing results of gaia4 knockout zebrafish

4 itig

I SO TR - 2800 ) A% R I ( TALEN) 47 5
) T B T AR 2 E RT3 (5 ) R R A R R
HOZW TR S KRV " L4
YRR B SRS A 0N I (TALE) B¢
WISETEFEY) E0% T 5 R AT B8 ( Xanthomonas ) 1
RINAY A B — A sk N, FZEA A
T ZE A R S T TR A R 1 B R ) S RN T
Wi DNA 551 i 4% R i L R 25 # 3,12 TAL &
FPAX R 45 5 Bl 1Y) 2 JE 1R ) 97 e 08 A S5 1 b TR i)
s G4 SRR S 51, R TAL (7 5 RSk
20 N T A5 AT R DNA A B e b B 1, i i
SR Fok 1 7%z, ¥4 H 51 X E B 4 A R A
FI T LA BRI TALEN , 3k B ZEAT BALA FT W DNA

1 E 1, TALEN H1 Fok I 4R N UIEEIE b — SR A i
A RAR T, 0 OUE DNA SEFT IS 40 DNA
Wit Ja 28 shmm e 2 AL i A, Horh— 2 Ak )
TR A it 3% $22 18 &2 ML ( non-homologous end joining,
NHEJ) , 75 — Ffr J2& [A] I 5 20 & & HL ] ( homology-
directed repair, HDR) "' Y434 HME Y [F] I8 51
T 4 st 23 15 3 NHEJ (B ALH], Rt 5 i
ZEAR DT 3k B 6 PR R BR 1 B . A ST
TALEN mRNAs T 5% 3 5 1 £ 52 85 0 T 5, 20 sl
KM NHEJ 75 sUB S 5405 19 DNA | iX i g 52 2 B AL
B, T LASES B 5y i 98 A8 EAT i 1k . @At o 1 e
PR N TAYE TALE 455 1Y J5 i 2 4% Y
2. FHTF Goldern Gate( GG) FalERY ik FEFELE T
BEZH R 7 ¥ kT [ AH & B0 ey e e vk R T
KRG LIC 41307 45T AR5 v by £ d Bk
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BRI R T2 e s, SR At K2 i e 5 5
IR I A S A ) —FP A L TALE R
AT TR RP O A T o AR B ARG o
e PREME A AR AE TR, B2, S
) CRISPER/ Cas9 $4 A Lt , #4) S 28 AR 1 o i 531
BREF D% 7 A5 v g Al 5 TR 5 B i A T
Al L% &4 ] CRISPER/Cas9 F AR

AWFFEER, e R DIER R A4S gatad
g 5™ H v o3I i sh s 1k
RAE SR I HLEI A 5T, AH T HALZh ), 38 S fa
BEMEFAI R B 0 % B R T LIS 58 AR
FTAIIREM O R G, e 2 AE 5N ™ 5170 104
RGEHIAEHUT A5 38 1 X 42 A0 Bk 3haz i A S e
TG X — U RS & B R AR %8
ARUAR SR MY 2 B AF 6 3 DR S5 g R0 R iy , A 5 0
A8 & 7™ T BB 1) 15 AR AL T B 5 B I fa IR iR
B, T LA Sl 25 M IR 2 3] B A0 0 & & 2o A R ol YA
L, (EAREE T 0 B 2 R O M9 T0F 5 1) B ARL
PR

A 5T K B, 3 P PR 9 3R B & TALEN
mRNAs [ 1 5F v BE (9 3% fin i 7+ 55, 24 TALEN
mRNAs [VESR N 200 pg/nL B, JRJGFE P 20
PR IR B ) AR VI 4 40 i PR ]
AEJE mRNAs (/% B2 AR , 40 P9 A7 76 K R A 1 R
mRNA W% IR M, 13 5 79 TALEN mRNAs #F A 2 fitg
Je IRV AT SR AN VI I 40 DNA 194E H]
RPN YA RNA BB AR T 5 SR S0k B 300
pe/nL B FRIG5E R 4 % o & 3B S 1 oK U1 O 2%l
FEXFHAEA T 43 A7 )5, UESE T TALEN mRNAs
SR TR AT gatad SER G F5 , KA LA
R R BOR N 32.65% 5 24 1 STy 400 pg/nL
i ,24 dpf J5 & B S BIRIR RH 58T, D BUAT
TG G B R B W T | 2 AN fig I R0 AE 1 %)
AL SREAR, HE0 S A AT B2 T S mRNAs [
JEE R, i A Rl IO A P %) 2550 % 0 v, T 440 B 1 2
SRR ARG JC IR A TG o T DA T 5 e 1 i B v
TALEN Z&748 8503 1) [ Bisf SHe JBLJIR 1 040 A7 36 5%, i
BETh £ TALEN 28281, B BT HR 54 24t i
BEthfa, Ho gated SR KA MR BED A H 19
2 PR BOCR N 35.18% , X 5 1 B I IR IR 46 D
TALEN PYRCR KB R . X K Az 25 DR i B3 1) 6 5
1 gatad FERBEFTIN T 5387, KL TALEN #5% f5 7=
AT RIRI SR RS BB 0 DNA #4403 )5 R FH 0 2

BEMLAY NHEJ &5, X A5 & SClik i 4RaE ' . kA
Joft & B 41 PCR, [l BT, W 7 43 Afr 3 uE B T
TALEN 7EBE S fa AR PN &5 TR, SE30 1 X B 5 fh
gatad FER SRS, XBEHIAS T gatad
FEEE—AP PRI EEAY TALEN B3 004 2 T A7 1Y
HIHH T gatad FEF R TE D S P, A<
o ORI T 53 gatad FEREE— A7
A o) R A, I N T LA A PR A 9 M e
B PR R SR ASCR  FE e T 19 40 A AR BE 5
1 AH SR T5 2R 1Y A1 28 | N 28 R i 3 7 A7 3
FRAF I AlA TR X AN [ 58 748 3 PR R A B I
TR gatad FERFREWREI 5 B A K
%, RIS gatad F D EEBREE D
RURT DL TS KAk 0 R 1 2 i ML B 5 |tk — 20
HRIR IR YT B8 LA

SE Lk
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Mz vh i AR SRAT N A Y s AR K
Hr kb A Tz g+ U

g oK AR5 @LAKE A B Xk
(1. IR P B2 KD 41020852, 1 FHES 7 i S LR AAL f5 BT 413000)

[#ZE] BH®  WEANRE OGRS AR BAT AR5, ik daEdE sD R, AR ik
R, PRI AHIE Y 60 HOR BRBEHL A MR TR A4 \PSD 2 #MHIE T 2H P9V 40, 3L 5 4, B
12 H o SRR 3 ket i s 5 sk AR R B PE G Sl BB 45 - CUMS B IRFR Y 5 i B il PSD &Y, i i fA &
M PZINREIT T BAKHFES: ) LS E s WA R R BAT ek, R SERTFARA FhAH b,
PSD 4 KBRS R K IHFER RIS W5 5550 1 RIE3) T B A A DI RESIIINEE (P <0.05 5{ P<0.01) ; 5 PSD 4
A, #IBHIA H A PG VT A3 Re s K SRR T Bk AE i I A & AT, BB o 2 D) BB (P <0. 05 5 P <
0.01), £t PSD KEH AT NS #NHE 0% 0T LARH 5k 2 HAT Rtk , B — e HUaRvE A, Hor sk
HHEVITHY,

[REIA]  ABE I 2P S IR 17 % KA

[FEHZES] R33 [ XER#RIRAE] A [ XEHS)1671-7856(2015) 04-0008-06

doi: 10.3969. j. issn. 1671. 7856. 2015. 004. 002

Dynamic changes of ethology and interventional effect of a
traditional Chinese medicine , BuyangHuanwu Decoction,
in rats with post-stroke depression

LUO Lin', DEN Shu-hua', YI Jian', ZHOU Sai-nan' ,SHE Yan', LIU Bai-yan'?
(1. Hunan University of Chinese Medicine, Changsha 410208, China; 2. Yiyang Medical College, Yiyang 413000)

[ Abstract] Objective To observe the effect of a traditional Chinese medicine, BuyangHuanwu Decoction, on the
ethology in rat models of post-stroke depression ( PSD). Methods Sixty male SD rats, after open-field ethology scoring,
were randomly divided into five groups ( 12 rats in each group) : sham operation group, cerebral ischemic stroke group,
post-stroke depression ( PSD) group, BuyangHuanwu Decoction group, and fluoxetine group. The rat PSD models were
established with separately breeding and chronic unpredictable moderate stress ( CUMS) after middle cerebral artery
occlusion. Behavior changes of the rats were detected by body weight measurement, neurological scoring, sugar
consumption test and open-field test. Results Compared with the sham operation group and cerebral ischemic stroke
group, the body weight, sugar consumption and open-field spontaneous activity in the PSD model group were decreased, and

the neurological function deficits became more severe ( P <0.01 or P <0.05). Compared with the PSD group, Both

[E&THE ] HEARBERES (Fi'5 :81273989) ; M1 A Wi K AIHT T & FF L4 10 H (12K089 ) 5 i1 B rf BE 24 K 255 Jl 27 57 LA B2
FERR(2012)

[EZBBAIBHR(1979 - ), L& W57 18 PG R 45 & 07 16 W I 45 %506 . Email ; 791inzi@ 163. com,,

EAEE TXIRI4E (1970 - ), 55, WF58 5 1 < v oG BE 255 By 36 I I 45758005 S22 T4 . Email : Liubaiyan@ 126. com,
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BuyangHuanwu Decoction group and fluoxetine group got significantly higher scores of body weight,sugar consumption and

spontaneous activity ,and improved neurological function deficits (P <0. 01 or P <0.05). Conclusions

PSD rats exhibit

abnormal behavior. BuyangHuanwu Decoction can significantly improve the behavioral impairment of PSD rats. The

antidepressant effect of BuyangHuanwu Decoction is comparable to that of fluoxetine in the treatment of PSD rats.

[ Key words]

AP T S — X 28 il BRI A i 2 4 i A
B BIXE TR PR, BT R e Bk AR A
FEIAET R IR A, A TR AN 3 308 08 2 D e
it B O, [] o 28 8 0 o AN () 7 A0 BB OA
FIHE = DR BRE A, 7 A2 — RGBT S 05 T
AR, % A Jii A< v S FAD ( post-stroke depression,
PSD) . PSD &2 v i o i UL A1 B ™ L B4l 22
JERAEZ —, 08 173 By A v (5 10 B A AR A
ARV RE™ R £ A T RR I A, R
B YA TR i, T H BT % ik dE PSD B3 1Y
3 ~4 f52 R, %) PSD BB AT R AT A A B
HEAIEE BRI A 2 B S MARE Y
FRIEZ — AT N2 A R, A 2 AG I 52 56 v 41
AR RN I 5 5 1) HEAR bR, AT R A &
T A A b AR R FRURERY aak 24 B A T
VYT, 3 PSP 7T 4 X8 BR300 6 07 33 i A0 iz
R 7 d 14 d W21 d PEATAT A, LAY B
FERM A TL W Il A v S R BT S 2 S

1 #8Fr %

1.1 ZHZYRELIHIAE

SPF etk SD KB 60 H, & (220 ~250) g,
Wy 1) P 30T 3 B B ak S s A BR A wD L AR PR AT
UES [ SCXK (1) 2011-0005 ], 4 3% F i /g o £ 24
KB W) 5286 oL SPF 4R 3% 18] Y, 4R 8 R HIE
F . [SYXK()2008-0003 ],
1.2 #HYMENEE

IR FIAAE T AR #EE 120 ¢, IHEE 6 ¢, o
Aj4.5 g, 2463 g I3 g, Bk 3 g, THLE 3 g,
29PN AR R 2 K E IR — R B 11225 by,
YK RLUE 24 i e iU R 22 B AR 24 2 o VR Tt
JH; 3R FR B PETT 3 ALK T3 N i 254G BRA W), 24
H5 . B 25T J20080016, SMART2. 5 &40 Mor
R R 5 (EDINTT B IR A R B A BR A FD)
WD-9405B BUAKF-FEIR (JL i 7S —AXER) ), ZE iR
A8 (VEHEZF Panlab A TF])
1.3 HHBE5%%H

R BRE R MR IR 1R 1 S I35 (open-

BuyangHuanwu decoction; Post-stroke depression; Behavior; Rats

field test,OFT ) FEZAH BB/ AHIE KR 60 H
BEALST A AR F AR AP 4l PSD 41 4 FHIE H.9%
H O BPEITA 35 4, B 12 K, BFEARH A4
HEEMFE 6 N HAKHMERIE 1 L, H2nt
R 21 d, NG 26 1 RIFER, B REE 1 IR, &
JMAAE 1 U, MR 4 4 o AR AL T 7 i, M PHIE
VAR HREE 1 W, R 13,26 mg/kg #MHIE T
D2 (FAAR R T R Y 60 kg MU & 1Y 3
F5) s PG T4 T VU T R B A S BRI
B LW, R 154 mg/ke; A F 4435 H A%
FHJE H Z8187K 10 mL/kg #EH
1.4 #HEFE

K FH R i v 3l ik # ZE 25 (middle cerebral artery
occlusion, MCAO ) il £ i e i, R SRR HY | -7 bk F ik
ST ) | K - o N I S I O I DV @S
( chronic unpredictable mild stress, CUMS) B&4 il &
PSD LAY i Bl il K R Y, 2 B Zea-Longa X
R 8 A O A P Bl R 2E (MCAO) R RRUBE R,
SR G S B8 Bederson'* 1) 5 23133 AR S5 1 BE K
AT EIIRe o0, s HAE 1 ~3 338 A4, 58T
ARDYFHEHLAN 7, T ARANY, BRETF R
RO AR LUS, HoA Y i B AR [F] . (2)CUMS
B AR5 2 BRSOk i s in i itk . D AE B Ak ok
21 h; Q7 HFEE] 30 min; @45°MHA LT 24 h; @
WHGfE 24 h; @IKFFER 5 min; @B (100 g 4 )H
J1200 mL 7K )24 h; @5 HLflE (HLUE 0. 9mA )8 IR/
HEET B, AR ALBEIC— PR 38, A6 R N AN %
SR, AR RO B 3 3k 21 d, B TFRALBR AR
FAMHL 1 A, R A AR #E, B)IRFF . K R
5%
1.5 1TAHZRM
1.5.1 REKN . 7EARH 1d F1 CUMS J555 7,14
21 RXF 4 2R A AR E I
1.5.2 AR BRIETFARA S, s A
T CUMS J5 % 7.14 .21 Kiz H Ayelet Levy ¥F4)
21 T 45 4L BRUAS ] Bisf 1] 5 4o 28 T gk 2 s L
AT (1) 3843 2 UK /0N B o 2 v« i Js e i 1
a7 JE BRI 1 43,308 P9k B 3h 5 N RIE Bl B >
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10°1 735 (2) B/ BUE T #0180 - 1B % 14T 0 43, Joik
HZRNCAT 1 43, 1 BANEE Pl 2 43, BAONERLEN 3 435 (3)
G-I . i A BT AT AT 0 43, MR 230 1
O3 AR B — AR 2 g AR A T A
%, AR LR (> 60s)3 41, i TE 2 TR R
i BRI (> 40 s)4 o iR B R AR FE- A, 5
Brig ( >20s)5 41, kv, (B BA KR 471 65 30
PRI ( <208)6 715 (4) R ERR B0 1R . H BRI
SFCY b BB RS ) 1 43, AR R (AR AR 22 5%
fil F P 2 R ) 1 43 PR, o3 BSO8R A R
U

1.5.3  REMEKIHFESCER . TRRT 1 d Al CUMS
JEH 7 14 21 T & AR BRI B K A, 52
AT ZR R UK 19 BEREK , BITE A BB I 2
A, AETFIR Y 24 b NP A 1% REFEK , Bl
JRH2 A 24 h A T AR AEEK, 55 1 A 1%
FEBEOK o AT IR AR 280K 20 h, SR
5T 43 R B — 0 1% BEBE /K R —f 24 K 1
h 5 ORI 5 55 20 W BE K RO L 38 (OB ZK I #E
7/ EBRTHAER x100% ) .

L.5.4 Wise®™  FARET 1 d A1 CUMS J5 4 21
KIATH G5 . RASIAEIRN 546, LA (100 x
100 x40)cm, J&BE JIETH B0, K REE T
FER TR o0, FH SMART S B A0 4% R 5 43 A7
RS0k KR AE 3 min NI 3B B (tavelled
distance , Dist) Y3 B (AL 5K B R]) (speed-
average (without resting time) , V. Avge) , i i 7E
TG BEE ER Y PR R BEAT , I E 45 RS T
BT s g HEm Yy, A HUE 19k, SEER I ) 25
W I AR A A G T4

1.6 FitEH*

K H SPSS 19. 0 Geit kA7 g it 24500, 1t
OBV LAE £ bRl 22 (x £5) Fom, Z4LH L
BRI R I 2508, AL P <0.05
VER 25 B,

2 &R

2.1 BEAKRBARMBAEELER

Fe 1 25500 0L, R 5 NE e 7 K PSD 4 |
R 2 BB TR 2 AR G R NS (P < 0.05 5 P <
0.01) , H PSD 4144 KR TE B &l s J5E 14 d 21 d
A2 PR IR A IE R T PSD 4 R T 3
W R (P <0.01) ; #bBHIE 1oy T FiUs LR R 7
K5 PSD HAHARE I IN(P <0.05) 5 14 21 K
PRI .5 T PSD 40 (P <0.01) , S8 76 7T Fi&h
FHIE FLim 4l 2 0] 25 57 TG0 i3 S, Ui B 4 BH I8 1
Vi XTRVETT RE el A b AR R BB TR ) T R
A, IR BUAE
2.2 HEINEEIES L

2 5 R AT UL, 3@ i Ayelet Levy 43 15 K
W, 25 40K BRAEAR G 34 B0 T 2 B RN S5 i i 2 Dy g
Bt ARG R 7 R R IR LR A 2 R
TG (P >0.05) ;K5 PSD 2 K BUph 42
REVE N B BTN, 45 14 21 K52 A Gt
IEF (P <0.05 B P <0.01) ;187 4L 06 7T Ak
FHIA HAH A 2 D REVE o B A%, H 5 PSD 4
g ESEAGIFE X (P <0.05 5 P <0.01),
T L o ph 22 D) RE R &, (H S PG 7T 2 AR BH
WHHA N ER TG 24 (P >0.05),

R ASHEREARFE A GAAE LA (n =102 £5,g)

Tab.1 Comparison of the body weight of rats in each group at different time-points(n =10,x +s, g)

37

Before stress

25 Groups

IR E NP
Stress, 7 days

NLEER 14 K

Stress, 14 days

RIS 21 K

Stress, 21 days

BT AR Sham operation group
A4l Stroke group
PSD ZH PSD group

250.90 +18. 30
258.63 +16.33
260. 82 +17.90
257.07 £17.75
260. 66 +20. 02

FPGTT4 Fluoxetine group
#MHIE H %4 Chinese medicine group

285.55 +18. 04
266.35 £17. 19*
250. 44 +16. 82%*
267.03 +18. 60
278.81 +18.09 "

310. 58 £22.77 333.66 +£25.05

288. 58 +20. 05 309.69 +21.28
277.09 + 14, 77#4
309.81 £22.50*

329. 09 £20. 69 *

263. 80 = 14. 874
288.00 +£23.29 "
308.38 £19.27 ™

T SRMEFARAE, P <0.05,%P <0.01; 54 AL, 4 P <0.05,24 P <0.01;5 PSD H#, * P<0.05, " * P <0.01,
Note. Compared with the sham operation group,*P <0.05, P <0.01; Compared with the cerebral ischemic stroke group, “P <0.05, #*P <0.01;

Compared with the PSD group, * P <0.05, ** P <0.01.



v R PR 2R A AR 2015 4R 4 HEE 25 B4 ) Chin J Comp Med, April 2015,Vol. 25. No. 4 11

R2 BHKRBMEIREIF K (n=10,x +5)

Tab.2 Comparisons of neurological score in the rats of each group(n=10,x )

TR CNIPN NG 14 R NLER 21 R
215 Group
Stress, 7 days Stress, 14 days Stress, 21 days
BEF A4 Sham operation group 7.83 £1.66 6.40 £1.50 5.10+1.62
A4 Stroke group 8.27 +1.45 8.98 +1.76° 9.22 £1.5944
PSD 4 PSD group 6.73 £1.70 5.44+1.51" 3.86+1.73 ™
FFG 7T 4 Fluoxetine group 6.55+1.83 4.30 £1.80% * 2.91 +1.63%4 ™

#MNHIE H 40 Chinese medicine group

T GRS, A P <0.05, 44 P <0.01; 5 PSD [L#E, * P <0.05, ™ P<0.01,
Note. Compared with the cerebral ischemic stroke group, “P <0.05, 2P <0.01; Compared with the PSD group, * P <0.05, ** P <0.01.

2.3 FEHEKEFELLE

12 3 Z5 R AT L, 3 AT 2% 28 R BRI B 7K
FELLOITCHA i 2% 5 (P > 0. 05) s WARJG I IES 7 K
2 PSD BV ME A IS AER 2 TR, H 5IFAR
H AP HAEREEZER(P <0.055 P <0.01);
BT YT, S TTAL7E N K 14 d.21 d BK
THFERG P ETF, 5 PSD 41l 22 A Gt oi s L
(P <0.01) , T #bFHIE FLIAHAE N S 7 K5 PSD
BT ZH LAl B S 38 i T K I AE R (P <0.05)
WEIATE— 2 B BT RO T 9008 T, #H e 1A 4
FERNIBL 14 d 21 d 5 PSD 41 Fb A4y mT 0 {338 Jina /K

2.4 H3HEWE

HR 4 2500 W R 5 W% 21 d J5,PSD 4K
BRIz gl o B R W 35 A L 3 1) 1 289 5 R B S AT
rehdq B FARAEA S I2E S (P <0.05
¢ P <0.01) ;i #hHIE F37 T B0G 7 )5 12 3 6
PEARE U] A I Gz 37 2 R B ok, 5 PSD
LB ZESFAEFRIFE (P <0.055 P <0.01);
M ANFHIE T3 415 506 VT 4178 32 ol A A RS 34
HE F2ERTG (P >0.05)  BEHTHMHIE T
VNS PG TT 34 a] 34 hn A v Js AR KBRS B BB S A
SRR

HFER(P<0.01),

RT3 HHREAFETE S KEERLE(n=10,2+5,%)

Tab.3 Comparisons of sugar consumption in the rats of each group at different time-points(n =10,x +s, %)

Y15 Group Jof CHIT VRS CHNIPN IR 14 R MR 21 R
Before stress Stress, 7 days Stress, 14 days Stress, 21 days
e FAR 4L Sham operation group 81.62 £8.02 77.05 +5. 63 81.44 £9.04 83.28 +7.40
£ Stroke group 80. 06 +6.22 78.87 £8.04 80. 62 6. 64 82.63 £5.55
PSD 44 PSD group 80.93 +5.58 68.04 +5. 46*4 54.33 +8.22% 44 42.70 £7. 71# A8
FRFG VT4 Fluoxetine group 78.80 +7.25 69.22 +5.80%2 76.62 +5.08 ** 79.33 +4. 66 **
HMBAIE FLZ2H Chinese medicine group 77.75 £7. 80 76.94 £4.48* 79.01 6. 62* 81.71 £7.04 ™

U ST ARG AL P <0.05 #P <0.01; 5A 1AL, 2 P <0.05,%% P <0.01; 5 PSD HA, * P <0.05,* P <0.01; 59 PGT HA . P
<0.05,

Note. Compared with the sham operation group,*P <0.05, P <0.01; Compared with the cerebral ischemic stroke group, “P <0.05, 2P <0.01;
Compared with the PSD group, * P <0.05, ** P <0.01; Compared with the fluoxetine group, * P <0. 05.

x4 BARBW IR EF R EE (n=10,x £5)
Tab.4 Comparison of open-field test results in the rats of each group(n=10,x +5s)
B Dist(em) SR V. Avge(em/s)
AT NI TERLR MU
Before modeling After stress Before modeling After stress

2173 Groups

Sharr{%tij;?:fimup 1246.20 +145.78 1503. 08 +282. 60 13.08 +3.65 12.77 £2.28
Al Stroke group 1333. 09 +212. 62 1498. 24 +352. 64 12.69 +4.24 10.46 +3.83
PSD #H PSD group 1378.75 +268. 08 838.57 £265. 50" 44 12,04 £2. 66 6.05 +4.09%%
FPEIT 4L Fluoxetine group 1447.78 +303. 66 1315. 66 £312.21 ™ 10.91 +4. 09 10.88 £2.45 "
FMHIR FL 2 Chinese medicinegroup 1293. 34 +£255. 07 1499. 32 £277.42 ™ 11.57 2. 88 12.63 £2.66 "

T SERETARUE,*P <0.05 ¥P <0.01; GZ P HEE, P <0.05,%% P <0.01;5 PSD He#E, * P<0.05,™ P<0.01,
Note. Compared with the sham operation group,*P <0.05, P <0.01; Compared with the cerebral ischemic stroke group, #P <0.05, 24P <0.01;
Compared with the PSD group, * P <0.05, ™ P <0.01.
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3 iTit

AR EE AR, PSD 2k LUK it K (A i bR A 285
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FFA -0 B4t 2 BR 2550 B PSD 1) & A B 2
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R — 58 2 IV S 2 R A R 4% Tl BRI
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HeS I S AT BRA L0 AR AR, Hb e 3E 2
W4 IR B E KA TR, e HA MM A
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PEAS T T30 118 5 R 387 B A5 A 0 R A 0 9 R
JIASE 28 PSD ALK B, H Bz By )3z v 7
PSD JE S HL S 0 25 B 97 SOF i B R T
PSD KRR i R 2 ——AT 2R Lg%, Hi ik e
A4k BEIK THAFESE I A 37 52 56 2 2 e sl 4 M A e
ARAGRAAEAR A OCF A8 b, AR B 58 FH DL B = A
HEIERRLE A VR A BH L 37 %F PSD K B+
TvER .
I R HAIRE o Al 5 2 I BB AR R B IR
IR, BT LLAER AR fb 2 A i PSD KB i1k
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14d 21dPSD 2H A B4 8 15 Wi A Wl a8, SRR 4
Pl W2 5 A AL 7R 5 14d J5 IR 1 IR
BRI E R R B B T S R E
Wa 45T 250 T T SPE VT LR RN BH IR A
PIRERA s PSD K B EE KA L, 3R Hh 25 b
BRI 037 T TN A2 2E £ 90 R SO — s fR EVE
AT LLGESif 201 RN 35 3 4 13 1% 4% S0 34 it a1 1)

M,

MR = CPURRBG R CUMS BRI S AR AT
SR R A O A IR 22— | W 147 2 Bl A PR 2 1Y)
SERVPN 2 EE R FE LR ARSI T
FEER MR, H T Wi 28 W) s K Rk, &
I AL EE ) PSD 41K BRI K T RE A I A
FARA A KR T, T PSD KRR FH L
il (R SRR YRR, BT B AR AR RE R T 3 i
FPGTT ANHIA 137 25 4 T R SURE 7K T FE 2 B
WA, HANHE A AE RS 7 K5 PSD 4 Lk
BB SR IN T WK I AR, UG 7 —E By BT
ST HPGTT , $R A0 FHAA T3 BE3 N PSD K FUxF
O SR | D HAMARRE AR

037528t Hall 78 1934 4E48 ) JH T W82 5
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ZoILSIIS ARSI SR /N Sl A A AR R B 4y B
RGBT K BRAEW G4 b 0936 Zh il
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SRS SR BN 1 B A YR S0 T s o N — B |
TR LA K B B 2% g A i s, BOA S B0 B S
WERA A SR L IR g R R aEad 21d AR
ORI, PSD 4K BB R B 3 46 0, 32 B0 1 3k
FEW WA, S APl RPE TR LR Ge it
2558 ULBH B A R B T %A M AR R
FIBEAREEREAR | 5 PR AE R A — s A, 45
T HUEYT 512 Bl e 1 W 3 38 Bl 38
LB bk $ER AN BHAE 3 T AT ARk PSD K
BRI 3l B AR RE AR

DIERFFE 22 B i A v s AR 19 & A= 5 ik A
BN R TG, T -5 1 245 v 5 i ph 2 D RE R i AR B
K, AT RE AR A B ki A< v 5 AT e R 1 22
gt AR SZEGAE Rl R R 14d 21d J5 PSD
2K A 28 1) BE DT 43 32 W0 48, A 22 1 se B A
il SRR A Gt e R, B S54Y T
J& AT R R AT

L5 LTI AR SO A v JE AR K BRI AT Ry 22 AR
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Acute normovolemic hemodilution in cryopreserved dog limb replantation

ZHU Ze-Xing' , ZHANG Shu-Ming' , ZHAO Yong-Jun®, FAN Kai-Bin’ , QIAO Lin'
(1. Department of Orthopaedics, the Second Artillery General Hospital, BeiJing 100088, China;
2. Department of Orthopaedics, Armed Police Medical School affiliated Hospital, Tianjin 300160 ;
3. Department of Orthopaedics, Handan Central Hospital, Handan, Hebei 056001 )

[ Abstract] Objective To observe the contribution of acute normovolemic hemodilution (ANH) in experiment of
cryopreserved dog limb replantation. Methods  Sixteen healthy Beagle dogs (male:female =1:1) were divided into two
groups. Dogs in the experiment group ( Group B) received ANH in the limb replantation, and dogs in the control group
(Group A) received the same amount of lactate Ringer’ s solution intravenously during the surgical operation. We recorded
and compared the hemodynamic indexes, HB, HCT, the resuscitation time, the first rising head time, the first standing
time and the first eating and drinking time between the two groups. Results (1) During the operation, both PaO, and
PCO,in the two groups were normal, as well as the breathing rate. The heart rate in the group B was lower than that in the
group A. Before blood transfusion, there was no statistically significant difference in HB and HCT between the two groups,
but after transfusion they were significantly higher in the group B than in the group A. (2) The resuscitation time, the first
rising head time, the first standing time and the first eating and drinking time of the group B were all better than those in
the group A. Conclusions In cryopreserved dog limb replantation experiments, acute normovolemic hemodilution is
helpful to improve the general condition and facilitate the recovery of animals after limb replantation.

[ Key words] Dog; Limb replantation; Cryopreservation; Acute normovolemic hemodilution; Surgery
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BT AR N L A F AR A5k
B2 45 5 38 AR RS Bl W R v S8 T 1T A S
RN, T E T TG S5 S S A IR T ik
AT SRS I, T AFRATTAE A0 S5 PR PRI R 74 VR PP 52
g, 51T 20 R BE R R (ANH) X AR A
ARG B GG 3 ) 01 2 F8 hn B 4 SR A S
Wmr.

1 #RFn7x

— g E R
VPR BAESEG F HEAS R 16 1, S28b sh gy e b
Yem AR LB S B AR A IR T A /4L, sh
VFATIE : SCXK ( 51) 20110006, W HE &2, K &
(15 £0.5) ke, FHL A A B FIdL, X HRAL (A 41) R
FHERIKCRD 7845 1 LR B AR FQ IR, SE30 4 (B 41) >k
FHZPE IR B R, 76 Ff 0 ZE 2 = B 2 b2 Bt
SO HAE, L5 S Yl G A IE S SYXK- (%)
2012-0021, SEERFR XS ab & A G (T

LRI SR PR IL)

1.2 FARIEE
AR 40 min B 4R R FRIK L 150 mL, A 467
FLIR BAARHMS [CWE 250 mL, A 2H AR 0L, B #2515
TR AP ARAS FC TR 100 mL; AR Hif 10 min #:1 A B l_fﬁjéﬂ
ML 0238 WFI 2T 88 1 2L R AR, & s
G &SRR E , &R ST, AR R R
WIS 1/3 b BT, 445 s At v VB 1 I A e X i % -
196 $%ICHE A7 1 b J5 PR RS X 2 TR 2 0 TR, AT I8
A F AR, A B A FAREBAEM I, F AR5 AT
30 min A A B PRZHIMLE 0% L8 £ 40
JERL O HUE(EKG) | S8 URURITEE (SpO, ) , T4 B 41
AT TR B AL 1 5 [RTEE A 20 % v LR AR ARk [G
150 mL, FARTIEZ) 7 h, 258135 i 7 — 241

1.1

FARNEINIT, RJF 60 min EU“' J: FAR(E 1),

ZET AR IR ;A0 - AR
1 i b Ssshiy Kands
(upper left) , preoperative preparation (lower left) ,
and post-operation blood transfusion ( right)

Fig.1 The experimental animal and blood bag

1.3 XEZIEHR

1.3.1  ARFi ARG 10 min K0 A B Wi2H if & 0
BN 1621/ (1R Y = R4 ) T D 2

1.3.2 AR FARZEHRAT 30 min, Kl A B AL
JE U ML EE AR, LR (EKG) |, %]
HIFIEE (SpO,) »

1.3.3 ARJ5:ARJE 60 min, K0 A B B4 il % O
R SN N TR A S WA ) DA A LRV - S Talk W
B S5 I5 BT 8], 46 Sk B 18] 3l 57 B[] R S5
B H R (R R ) K (mL) .
1.4 SitFEFE

FIr A BE LB = bRifE2E (x 2 s) Fon, B H

SPSS 17. 0 Bei A4 ab B >R FH WG L Ak ST FEAS 1 ¢ K6
55,P <0.05 RAnEFABEME,P<0.01 FRER
FEEI AT E

F1  ARAT 10 min KFEFR (x )

Tab.1 Monitoring indicators at 10 min before operation(x +s)

R I DR IR A5 %% 4T
203 Groups BP of upper limb HR BR H ;(g/L) LA HCT (% )
(mmHg) (W5 (%/5) &
papitctsl 155.6 4.1/
Control group( A 41) 686479 102.8 +6.4 38.3+3.7 177.3 +4.2 48.4 £0. 87
SEER 155.9 +3.4/
Experiment group( B 41) 76485 103.4 £4.6 39.6 +4.4 174.4 £2.9 47.5 0. 89
plE 0. 895 0.825 0.508 0.138 0.63

TE:A B PRZLIME (0% IR IMZ0EE LR p (HE KT 0. 05, 2 R R TE A ANH HORXS RARFRARS W B2,
Note. There was no significant difference in BP, HR, BR, Hgb and HCT between the two groups( P >0.05). ANH had no obvious effect on the dog

preoperalive status.
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R2  FAREHAT 30 min WFEHR(x £5)

Tab.2 Monitoring indicators at 30 mins before the completion of operation (x *s)

R I DR ML E A 2T 401 i AR

SR

éifgs BP of upper limb  HR Heb HCT Sa0, ‘E;Ec@
(mmHg) (/1) (L) (%) (%)

commlxz,iiﬁ Adl) 1?;: 2 i; Z/ 140.9 £4.2 104.6 £4.0 34.0 £2.50 98.5 £1.20 Ngr%al

Epnmﬂ%ﬁp( B 41) 1?2: 2 ié Z/ 140.3 £5.4 104.1 3.1 32.942.99 98.3 +1.28 Nmﬂg_?l

piH 0.419 0. 799 0.784 0.332 0. 693 N;';fl

A B AL O3 LLEE P LEA0M A A p (3K T 0. 05, 2255 0 W 1 A AR HT T ANH AR BIXT R A AR TEW] W m
Note. There was no significant difference in BP,HR ,BR,Hgh , HCT and Sa02 between the two groups( P >0.05). ANH had no obvious effect on the dog

during the operation.

£3 ARJF 60 min WFEFR (2 +5)

Tab.3 Monitoring indicators at 60 min after the complation of operation(x +s)

o KA I L -0 471 5% EaRe g S| 2T Y R EA R
G 7 BP of upper limb HR BR Hgb HCT Sa0,
roups . v
P (mmHg) (W/53) (K/59) (/L) (%) (%)
X HEZH 141.4 +3.6/
129.1 £26. 4 33.9+3.0 116.0 £4.2 30.1+1.70 96.4 +0.9
Control group (A 1) 73.6 £8.9 * * * * *
S 143.1 +2.23/
116.1 +3. 14 35.0 +2. 144.4 +3. 1 40.8 £1.64 6.8 +1.0
Experiment group(B 41) 74.6 £9.5 * £2.9 * * o *
plE 0.261 0. 000 0.467 0. 000 0. 000 0. 456

A B AL P SEUARRTEE p (H3R T°0. 05, 26 59 0 354 PIAEL O (IMELER 11 ZE AR HAR p (E3/N T 0. 05, 28 S A7 A b 254 A B
FHANH SR 0L 1 5 5236 R A0 38 B S AT, ) A AT B S i AR M8 P M LA M A

Note. There was no significant difference in BP ,HR and Sa0, between two groups(P >0.05) ,but HR ,Hgh ,HCT in the experiment group were different from those
in control group( P <0.05). It suggested that dogs in the experiment group had lower HR and higher Hgh and HCT than the control group after operation.

R4 TARBEAAG IR (x 25)

Tab.4 The conditions of during operation and post-operation (x +s)

o TR ] piN L] K] 3 N7 N [ PR
25
G Operation Resuscitation First rising head First standing Eating
roups time(h) time (‘min) time ( min) time (h) (g)
X iRA 6.9 +£0.20 13.87 £0.99 68.5 +£13.36 3.55+0.38 269.38 +25.4
Control group( A 41) .9 +0. .87 +0. .5+13. .55 £0. .38 £25.
SLIY
. <@ 6.9 +0.24 13.1+1.36 52.9+5.13 2.49 +0.22 393.8 +£38.9
Experiment group (B 41)
p1H 1. 000 0. 136 0. 008 0. 000 0. 000
TE:A B PIZLFARET] SRS ] p (HIYRT 0. 05, 2257 J0 i 35 1 s LA Sk b iia) ol Sz sf i) AU 24h #E K4 p [H3/NT 0.05, 2 77 7E 12
FE R ANH B BERE W] 8038 5230 R AR RS SR PURE wlisr BERK (R BE/K S B i

Note. There was no significant difference in operation time and resuscitation time between the two groups (P >0.05) , but first rising head time, first
standing time and eating and drinking intake in the experiment group were different from those in of the control group( P <0.05). It suggested that dogs in

the experiment group restored earlier than the control group.

ML 4B, OB IE (EKG) , At A1

2 % :
* JE (Sp0, ) , £ ALEE i SPSS17. 0 Gt 4k 4b 21,
2.1 ARE TS REA Y ¢ I (£ 2) .

AHG 10 min( #& ML) A A B PEH IfLE | O
B O | A o = A D A S A < E - R A |
SPSS17. 0 GE T4k 4L PR, SR FH WA ST FEAS 1Y) ¢ A6 56

2.3 KRB
FARLEHAT 30 min B4 B 2H A HT % B 4 1 5]
iy, TRIEE A 2% T LR BN AR IR TR 150 mL; R J5 5K

(#1), W R BIRIRE I, RIF 60 min, Bl A B Fi4l
2.2 AR MLFR Lo WP LT 26 1 20 40 R R, I 0

W3 ZEL PR TR AL 35 A ] A P R AR ) < e S R
WeBE T AR S5 AT 30 min, K0 A B WG4 I O

i A B H BT AR [E] A5 75 BRI ], 4 3k i
(], ufi Sz a], AR5 H SRR (SRS iR 5e) |
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K (mL) o #5200 1 H SPSS 17. 0 Seit 444
AOBE R ARSI AEAS I ¢ K5 (23 .4)
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3 g
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JIT L i 0 5 2 52 2% T AR B AR 1 3 1A 3l 52 56t
BAREEN Y X sh P i H R R SR
PRORA) . 55 & 35 1 52 LA v e i 2 /) 98 X 57 T 3l
P, H 697 2 Yy AR B e sh ¥, Ak gl
PS5 P 2R 7 5 P R AR K v I T Bh
Wi ALt 40 = e SR s ) o S A< B 1t 5
O ROA 09 0 ) R AT o B ) R B 2 il A
WEFP LR AR A L 2 /04 8 B, A4 6 F, F
A9 AR B R Z2 0k 40 Fh UL B, H TGS — Mk
MARAE A7 1E BRI 42 42 (0] 3, S T i 7E 3h ) S 9
Tz R

NI R G A2 D) T K15 400 4FA9 P,
WA o S A B B o DA PR A, AT 2 8 8 4 52
FEHAE A PRE I, I BT AR R E AR M A AR
(preoperative active blood donation, PABD) | 2 P Il
W B R (acute normovolemic hemodilution) \ AR H
LA Ja AR X ¥ ] 4 B R (intraoperative  and
postoperative blood salvage ) % FH & fi i A, {H H
BT A AR SR L4755 AR FIA v K AR S i 8% 1] 1
HORIRTT BV Y LR Ak A LS5 B4, 9%
FHE B MELAE: Ko R X DL S 30 S A A it 114 30
WSz, P R T AR 3L 1 — 4% A ik ok
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AR R R R (ANH) 2 1946 4F & AR
A PR B — FR 7 S0, BLE Tz T I
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C57-ras ¥ R /D BRI 2222 14X
CB6F1 WA K& & Fet:

MEEH, R OB AFE, IR, EEE,E B ZRX,HEY,BEX
(P E B 2 AR E RSB, R 15 2 S50 s R ol B AT 100050)

BE] BEY WE B F8 7 W ERBUE MR C57-ras /NS BALB/c /NRZR3E 1 fCHI A K & B 451

SR AR R R AL R AR IR . ik MR SE R B C57-ras /N BRLS BF AR BUBEE BALB/c /MR
L, A3 1 AU (CBOFL c-Ha-ras ™~ ) Jfilll g P34 A4 2L PAME R A K R B IE 0L 2R R PR 5 240
ZR AKELE W, MEETEE T EC 8 R B I 90% , MEMETER AT A B, CBOF1 BY-F3ih A4
HN(1.73 £0.05) g, 10 JE Y FEE P E AR FMEPE (24. 38 £1.74) g, HEVE(29.42 £1.72) g, HEPERUAE B R
TN, 22 A TEC R M (P <0. 01) ; 5E R RVRG I BH 1 2R 5 46. 9% , FF A st G LR, 4518 SRR BUs MBI
C57-ras /N5 BALB/c /INERAZE 1 RIMAE K E BRI IE R, 7T SC AL L AL 0

[ XER]  C57-ras FEHREF/INR ; NJFIEILRH c-Ha-ras ; CBOF1 ;A K & &R

[FEHZES] R33 [ EkFRIZA] A [ XEHES)1671-7856(2015) 04-0018-05

doi: 10.3969. j. issn. 1671. 7856. 2015. 004. 004

Characterization of growth performance of F1 hybrid
CB6F1 C57-ras transgenic mouse model

LIU Su-su, WU Xi, ZHOU Shu-ya, WANG Chen-fei, PENG Ze-xu, ZUO Qin,
LI Bao-wen, HE Zheng-ming, FAN Chang-fa
(National Rodent Laboratory Animal Center, National Institute of Food and Drug Control, Beijing 100050, China)

[Abstract] Objective To obtain the basic growth parameters of a self-established F1 hybrid CB6F1 C57-ras
transgenic mouse model, and to provide basic information for commercialization of this mouse model. =~ Methods F1
hybrid mice (CB6F1) were produced by crossing C57-ras heterozygous transgenic ( c-Ha-ras*’~ ) male mice and wild-type
BALB/cJ female mice. The average litter size, weaning rate, sex ratio, growth performance and C57-ras transgenic positive
rate were recorded and analyzed. Results The average litter size was eight, weaning rate was 90% , and sex ratio was
approximately in accordance with prediction. The average body weight of newborn mice was 1.73 £0.05 g. The average
body weight of 10-week old c-Ha-ras transgenic female and male mice in CB6F1 background was 24. 38 £1. 74 g and 29. 42
+1.72g, respectively, which had a significant difference (P <0.01). The c-Ha-ras transgenic positive rate was 46. 9% .
which was in accordance with genetic rules. Conclusions The F1 hybrid mice (CB6F1) produced by crossing C57-ras
heterozygous transgenic (c-Ha-ras +/ — ) male mice and wild-type BALB/cJ female mice show normal growth performance

and development characteristics, and it can be used for large-scale commercial supply.

[EETE ] E a2 SR e I e b 5 4F & RIS 3L 4 (HEES . 2010C4 ) 9 B 5L,
[EBBAIXIEEIR (1981 - ), L, By BEIST 5, =2 AR sh W AH o6 T4,
[EMEZ ]S %1970 - ) B i+ PR 5, FEMNFRX SIS, Email; fancf@ nifde. org. cn,
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ANER AR A B AR I S A B 2 B 1 2 B
HRA IR Bl P i 37 45 BRI B R 50 9 EE A b, X
AL RN ED AL A R B AR SR
X TF BT E FE DR 5 R, 2% R AT 8§
B SR

C57-ras e FE P B0 M /N BRI 58 o A% 1
S5 B NJESRE LN c-Ha-ras § A C5TBL/6 /N,
RN | Ef# Y B # S — 03 R e
SR LU T3 [ R A 25 9 B0 1k 52 5, A i
K AT A ICH B 09 5T PF M = AR 7 ik R
/%H_SJ o AT C57-ras % 3 [H /) ﬁié@%ﬁ(%w s LA
HILNIE T (c-Ha-ras ™'~ ) 5 CSTBL/6 B A= /N
FRASHE 77 AT AR A, et R, R C57-
ras B R/ BRUBEE BB 7 SAT BRSO 241G, T 22 i 3C
kAR & bR 0 e A g i T B 2 I R
HEUm P VAN SEE0 BT 3 R C57-ras B /IS
BUFT BALB / cJ 9452 1 AUFHPE B (CBOF1 c-Ha-
ras "), LAREAR T S R 0 S AR R R T
HAT, FATE 258 LR 3 12 A5 18 1 BH 1 35008 ) 4o i
TR AR 1] 5 43I PR AT 25 90 P PO I
AR B S 1 P A R B 3L A il 2 A B AR
SR AN E , 25 EE 37 7 M A AR 1 AR R ok — e Xk
FE o ARSCHEME c-Ha-ras $% 3K HYE/N R AE CBOF1
W B A K R E R RS B R B 55 32 6 PR A
PRPER ) BT A e 1 K i T 245 W = DE AR
Rt2%

1 #RFnsE

1.1 SR LIRS

9 ~ 10 JEIWE A b PE L FE R BHE C57-ras /NERL 42
H K 8 i 4= 7 BALB/cJ M KL 45 Ry 3T H
KM V7 2 52 55 3l ) B T o o0 [ SCXK (5T 2009-
0017 ], FREEEREE IRE (18 ~26)°C , HXHEE 50%
~70% , A 861 (12 h /12 h ) . kbl A b
YA 2% Co 4R IR K, TRHK N4 R K
B H K,

ARSI 7 [ A 24 R E O B S 4R B
(IR = g N X SO N NI B E S S | ]
SEES s MO A B BGHIE, SEE R A 3R R
W, By 5 A B R SRR AT A (A s T S 56 3

C57-ras transgenic mice, Human c-Ha-ras gene,CB6F1 , Growth performance

P RAR ) 1 ) B OK, SE R 45 IS S e sl Ak
FEJ5 N IRBE
L2 UHEERF

TagDNA % 4 i . DNA marker  dNTP PCR %% it
WOEAM K YWE ThHEAY TRERERRAF
(TaKaRa), 1.5 mL &0 Fl PCR & K&l § T
Axygen, 3£ [H Sartorius /A 7] BSA220ZS Bl i F K
- Thermo Nanodrop 2 000 f# & 48407 Y6 G BE 1T,
519 i SRR R 98 28\ A A
1.3 HWXREAR

TEPESRE 2 I FHAE C57-ras /) B 5 4 B A Y
BALB/cJ /MR 1.1 ZSHCERMS F1 AR, 38 FC R B K 38
BefidsgBlE R 7=, B 17 AR (FRidh 0
d) ,KH (FRIiE A 0 +1 d) 177 9 sSUTF i A 2 B
TR RN A R S HER 0 +1 d 1 17 B A
G, R R ME R 2 R — 28 SR R, e B T 0
+2.d T 17 SAZ, IS, I T 14 d )5
PRIEFRF P M BRI 22 32 SR AT 3 IR A AT
Fic F fE e B
1.4 E£KEXENEER

43 T E SR A8 E HE B Ay O 3 A DL AR R L % S
RN Wk B A MY R K o7 =2 I O
BLIEHC 4 B34 B, o3 PR s HA A 7 d 14 d AT 21 d
Ah s E A A R o5 /N RS FLUS 48 PCR T
K I CBOF1 K& K A 45 5] Bk & M A 45 20 H
CB6F1 (c-Ha-ras *'~ ) 3L F FHERAE 4 .5.6.7.8.9
10 JE AR
1.5 PCR RE¥ #E&NZE CB6F1 /R ERFE 2

Rl 194 HEgRl /N 59 RIS AT A K TH
FEIHRIBOEF 20 DNA, 45 2 /N 100 ng 52 20
DNA,PCR & I 5 KT 384 | 5 | i it X e 35 D] 1)
A, EiE 51 %ok Pri. PFT, FU#51 4 A4 Pri.
PRN1735(J7410L3% 1), H B Bt 408 bp, PCR 4%
A4:95C 5 min 28 95°C 30 5;62°C 30 5,72C
30 5,30 ME, RHNSEEE Gapdh Z K FIVERE
A HIANFEA DNA $RBUE S, ERIES 149075 & Tm
LR 1, PP9IELS wL A 1. 5% BB AHEE 1 L Tk
ViRl
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Tab.1 The primer sequences and annealing temperature of PCR reaction

519 SIYIFEAI(5" - >3") Jr BB (bp) B KIREE(C)
Primers Primer sequences Fragment size Annealing temperature
Pri. PFT ACACGGGCCGTAGCTGAGTCGAGAGCT
Pri. PRN1735 CACTTGCAGCTCATGCAGCCGGGGCCAC 408 62
GAPDH-F GCTCTCAATGACAACTTTG 17 60
GAPDH-R GTCCAGGGTTTCTTACTC

Fz2 WA BALB/cJ M B M RS2 4R R A i T R

Tab.2 The rate of vaginal plug, pregnancy rate and success rate of vaginal plug check in the wild-type BALB/c] female mice

B A Y K = = i [1] o
S (R ¥kt (1) b (% ) FH (%)
Number of Number of Number of the A Rate of vaginal Pregnancy
. . Number of
experiments females used females with plug( % ) rate (% )
. . pregnant females
for mating vaginal plug
No. 1 42 10 6 23.8 14.3
No.2 35 7 4 20.0 11.5
No.3 28 25 17 89.3 60. 1
x x5 (%) - - - 44.4 £38.9 28.6+22.3

T DA DL RS it 5 S I SRS A P LA 5 PR 3 PR 2l L

I LHEE

xR

5 5 EME BRI 99 BATE 5 RS Bl 3R VR 2 it SRS 15 L e Bl i

Note. Rate of vaginal plug refers to the ratio of the number of female mice with vaginal plug and number of mating female mice. Pregnancy rate refers to

the ratio of the number of pregnant and mating female mice. Success rate of vaginal plug check refers to the ratio of the number of pregnant females and

female mice with vaginal plug.

R3O MERUSS TR, A B e S LR

Tab.3 The number of newborn mice, weaned mice and sex ratio of the newborn mice

Sy - HFRE(H R e
o L) RIX(H) THETR  OEAE%) FESI 1
WEL Number of (H) .
Number of Average Weaning (8:9)
Number of newborn Number of . :
R females X . litter size rate Sex rate
experiments mice weaned mice
No. 1 6 53 50 8.8 94.3 24:26(1:1.1)
No.2 4 33 30 8.3 90.9 16:14(1.2:1)
No. 3 17 124 102 7.3 82.3 57:45(1.3:1)
x t s - - - 8.1+0.8 89.2 +6.2 -

1. 6 #EAIE

H Excel 4t 1t 52 56 Fr 15 %4 35, CB6F1 ( c-Ha-
rast ) FEFE R AR KAR BB IET ANOVA K5,
PRI b B B 5 TR BH PR R AT R O R g, P E/N T
0.05 TENHA BFEM 25, P EH/NT 0.01 /E ik
BEMER FIHEERL x + s TR,

2 H#HR

2.1 FFAER BALB/c) RIS R ZRERKE
R IhZ

— AT T 3 OPAT B B A B S 8, A2 T ME
SRR ME B A2 AR R T %L (R 2) . 3
YR ST e B LA 238 B PR 2 3R 2 ) L B W i, 1 2
RS I 45 R 2 3, DL A 28 K M2 32 HE 20% F1I
14% 247,55 3 IR 89. 3% F11 60. 1% , = IRLE Y
R R AH2EAN K YE R 61. 6%

2.2 BALB/ cJ WERE=FH, (FROMEA L X E
FLE
BALB/cJ Wi B 7 1451, 242 & CBOFL A1 B 1

B B B UL (K 3) , =HRCEY S AU
FLRMZERAY G SF 8O 8 H B RN
90% . fFEMERI R 1.2 1 SHELSME 1: 13T R
Ki % (P >0.05) , PEAI L7415
2.3 CB6F1 (FRMEIHZTERER{FRE

BEATLAMI 4 LA B I E R A2 0 d.7 d
14 d F121 d B S E &I — DR s n e ]
fFRER(F4), EHWE 0 d.7 d.14 d B HAT
B T 5 T 2L 0 10 MR SR AT BN SO A7 7E A
PEFS (H 21 d B8R 2 5 50 HAT B 6 ) 3 v 1 HUAt
EAF R E R, @A AR AR
(1.73£0.05) g,21 d BN FEH B A EERN
(11.36 £2.26) g,
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Tab.4 The litter weight of CB6F1 puppy mice in feeding period and individual body weight of the little mice before weaning

W W W W
e (TFRED B E (/M8 PR E (/MPED R E (/MO B E
: ! Litter weight Individual Litter weight Individual Litter weight  Individual body  Litter weight Individual
1'0' ° (no. of body weight (mno. of body weight (mno. of weight (mno. of body weight
s puppies) puppies) puppies) puppies)

0d =0d 7d 7d 14 d 14 d 21d 21d
No. 1 16.8(10) 1. 68 38.5(9) 4.28 58.4(9) 6.49 93.6(9) 10. 4
No.2 10.3(6) 1.72 19.9(5) 3.98 36.6(5) 7.32 73.4(5) 14. 68
No.3 16.1(9) 1.79 36.9(9) 4.1 60.4(9) 6.71 86.9(9) 9. 66
No.4 12.2(7) 1.74 29.4(7) 3.27 55.6(7) 6.18 74.7(7) 10. 67
X xS 1.73 £0. 05 3.91+0.44 6.68 +0.48 11.36 £2.26

RS R CBOF /N UL DN ARUAG I B P
Tab.5 Transgenic positive rate in the CB6F1 (c-Ha-ras ™ ™) mice
NREE(H) [(EHINEA@2Y) [N A @RY) FAPER (% )

Mice number Positive mouse number

Negative mouse number

Transgenic positive rate

194 91(97)

103(97) 46.9(50)

s O R B B
Note. The numbers in parentheses are theoretical data.
2.4 EKBEMERKEZERANE

AN FLT , BEAIL Pk i i DR AR 4G Sy A i) B
LK CB6F1 (c-Ha-ras™’ ™) A K BRUMEIESS 10 H 5
FUERMRFEROL (1) . WSEERETRE K R
PEORTE B W Tk, 22 AR TE AR W (P <

0.01),
407
N - *%
304 s %
*%
@ *%
= a0
*®
- HEPE
10 - M
4. 5, 6. 7. 8. 9. 10.
JAE(W)

TE AR AR 5 /N B 17 A A /N AR
AL EPE/IN B R ANOVA K335,
#x P <0.01 FmERMDE,
El1 4 k)5 CBoFl A K RUER KA
Note. Abscissa is the age in weeks of mice, ordinate
is the body weight of mice. Difference in the growth
curves of male and female mice is analyzed using
ANOVA method, #* P < 0.01 shows an
extremely significant difference.

Fig.1 The body weight of 4-week old CB6F1 mice

2.5 EFEBPAMEER

A 194 HEgFl/heL, 91 Ry 8 H a4
L O S 0 i 4 R — 2, ) Ay B B TR B A R
A 103 HPIHEREAS PCR SO #4415 1 N 2 56 1R 3
G AE R (] 2) o 2 S I i DR A ARG T P
FH 46.9% S5 HIBAE 50% TR AKBE (P >
0.05) ,fFETIH(ES),

3 it

PEILAESR R A 6 A~ H 3 T4 3 sh
TR f 5008 P T R A S 6 A I P S 43 e DR i 24
YLV OB TR K, B # S
ICH S1B MPPM A R 1™ L ki 7 I 5 2R, J 7 A 2
MIEH NI e S 2R 6.5 kb W c-Ha-ras %
RIS 317 F1 polyA Jeii i FAZ S ik A £
P B FE DR /N R €57 -ras™ ARG MRS
FERET 3o A2 Rtk o #, B T 45 R 25 vh % 5L
Rk TRk I A [ P 9 28 9 i A 1T 28 42 1
WHLFFF B T BUEtE P s A B T
5B T AT R R A A B )
B

TEZ5IG PR 28 2 PR PR, SRR B 2 o
KR TR C57-ras F1 BALB / ] B F1 {4252
FHAE S, T s P 1) A 388 LR S S50 R
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A 232233234 235236 237238239 240241 242243

c-Ha-ras

1217 18 19 20 22 23

GAPDH

244 245 246 247 248 249 250 251 252 CK+CK-HOM

750 bp
500 bp

30 033 35 36 3940H OM

750 bp
500 bp
250 bp
100 bp

B2 PCR M CBOF1 /N c-Ha-ras JH Je 21K GAPDH ik
Identification of c-Ha-ras and internal GAPDH gene expression determined by PCR in the CB6F1 mice

Fig.2

WIRE . R SEEG T 3 RS (14 52 28 5 T LG 34 A1%
FCHRARE 9 BALB/cJ /N, R W AE EE
BRUPE o T ) S R A /DN R TR e ) 52 2 1 O
B, OXTH 3 WAL AE R B 1.2 Wz A R IR R
B AR T4 3 WK, T RE S5 T C57-ras 24 B (¢c-Ha-
ras* 7 ) A O, IR B R AS L, WA 3 YR LI ]y
TR, F WA S0 Ay R R 5 5 T A A
FUH T2 R R %, dat 3 S, ki
HY A= BALB/ cJ M B35 77 AR 50 B8 3L 3 5 S0k
R —2" X FE W CBOF1 MRUEK K FIEH

I E CBOF1 55 5, & B 7L P 28 HAT R
(141 o 5 B ZL AT BRI B0 G RN 2, -3
VIR R 1,73 0. 05,14 d 3] 21 d A= K B
e, B LA AT (11.36 £2.26) g, 4347 4 JA#
J& CBOF1 MR E K R BB (K 1) ,3 -5 ik
K 10 J8 A2 4 A K ik AT 630, FLEME /N BRUE
e NRE K208, B IR 25 AR TR B P (P
<0.01), ™ HATE JCZ B /N B AH DG Sk 5k
i, 2% C57BL/6 5 BALB/c /NREIRE , B
CBOF1 1 5 10 45 3 H BH A /N B (e-Ha-ras ™ ™) AR
FATFZ M, E— ER ek s
g NRA K E BYEREIE® , A A T s ALK
S AE I A H 22 2V P N

I L /N BRI PR 4 ARG, 3 S 2 35 PR ARG
PR 46. 9% FFG 2 s flfrh i i8R e

AN AE T E58 CBO6F1 (c-Ha-ras ™~ ) /NREE
SO P B FL R B K R R AR, 3t
DR B R AE S50, %o T 8 S7 8 B AR G 7 b
PRAIES 1A 2, 4 3h Tk 1 366 T 2 35 TR sl A 00 0 v
Bk ma A B S,

S 3k

(1] H/NGE, e, BRI, 45, N2 EDH R/ LR 27 1
AR ET WA AL (1] E R BE YA, 2009, 19

(2]

[6]

[7]

[10]

(1]

[12]

[13]

[14]

(2):50-52.

WEE, BRE, E4E, % A NBRBEEHER c-Ha-ras
19 % Sk /N BURY 1R D7 1k A & [P ZL 2008 1
0101666. 0, 2013.9. 4.

JAEPAE, 2B, XIEEIR, . C57 — ras % FE /N BRSO RN (19 4
2 [J]. 2595k, 2013, 33(11) : 1928 — 1934,
WEER, 0, &, & BEBHSUEEMRE S
Yol R 2O (D], JL07 SL8e sh R 4E 2, 2009,
66 - 68.

Nielsen LL, Gurnani M, Tyler RD. Evaluation of the wap-ras
transgenic mouse as a model system for testing anticancer drugs
[J]. Cancer Res, 1992, 52. 733 —-3738.

Saitoh A, Kimura M, Takahashi R, et al. Most tumors in
transgenic mice with human c-Ha-ras gene contained somatically
activated transgenes [ J]. Oncogene, 1990, 5 (8). 1195
-1197.

Uranol K, Tamaoki N, Nomura T. Establishing a laboratory
animal model from a transgenic animal: RasH2 mice as a model
for carcinogenicity studies in regulatory science [ J]. Vet Pathol ,
2012, 49(1): 16 -23.

ICH SI B. International conference on harmonization ICH SIB.

(1997 ) [ M/OL].

carcinogenicity of pharmaceuticals. http:///www. fda. gov/cder/

Guidance for industry SIB testing for

guidance/index. htm.
XIEESS, JEFHE, FIEEE, 5. c-Ha-ras 655 3 K/ FRUBE R
C57-ras F LU FRBE I [J]. EWHAREIN, 2013,
24(5) : 636 —640.
B, XIEEIN, 23, . C57 - ras Fe 3R /N AR Y
MNU B UFESES [J]. 2440 prsas, 2013, 33(11) . 1935
~1940.
kAR, EERE, XIHZE. BALB/c /s BB A I il O W 2K K2 4y
Br[J]. MU, 2006,25(1) : 179 - 181.
EIEEE , Rk, R, 4. SPF 2% BALB /c C57BL /6 /ML
IR R R E BRI (1], B E N,
2009, 28(6): 11 —12.
gt BN, KE T, &, SPF 4% C57BLP6J /NRERK &
B SRR AR AT [ J]. T E A R 2R 4R, 2006, 16
(10) : 606 —607.
Seut ) B, ERIRIE N BALB /e /MR KM /NS A A )
SRR ()], hESCHEEZ, 2010, 5(3) : 252 -254.

(f&E B#1)2015-01-21



2015 4F 4 H o AR A ek April, 2015
¥258 Hal CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 25 No. 4

RS

g.\%\%vv\%\?
K%\%\%\%\)"é

44
/4

173 S X R Sl B 1 A48 0 O D B
T OALARE HAK L E OB
(1 KIS = AR IR B E8SMRY S5, K 116033; 2. KHE BRI RS WER =Bz R, 315, K% 116000)

[HE] HE HT KRG T 178 M B iR EH . Ak B R4E SD KR
45 W, HENECTRIE S =W A 15 B XTI OTT B 6 AN IR 2; B 4 R B A R v AR i o i A
AU A IR FESG AE RY SR b ET 1 R BRI TS 178 M T BEAW (1 mg/kg) 1 WK/ A PRLELATTE S RIACRR A BE Rk
WM, M) 6 h, 24 h K 48 h M A AU 25 /K | TN B (MDA) % it Bl Ak ik (LR (SOD) 16 1, &R
B AT AEN T 6 h.24 h 48 h =N ELEIRNA2 S K S X IR (P <0.05) . #E5)GE 6 h, B4l
AL N2 R S K B LA 25 R0 G4 7 S (58.39 £0.29) % . (57.03 £0.27)% ] ( P> 0.05) , WifE4i 5 24
h 48 h BAMMA R Fokm I s TAAMEA 2 R A S22 L [(67.41 £0.37) % L (64.77 £0.33) % , (81.95
+0.47)% H.(75.26 £0.41)% ] ( P<0.05), {455 6 h 340 b MDA & B B30, 3¢ H— B 4357 5%
/K-, 1 SOD TEPEMIEA & R, SX R R 2E R AT N ( P<0.05) , ABITESS 6 h MDA &&=l
SOD it 5B 22 F G4 E L (P >0.05) , MES)E 24 h 48 h MDA & i B FR] (130.39 £7.02)
wmol/g H(149. 41 £8.25) wmol/g, (125.41 £6.59) umol/g M. (157.72 £8.93) wmol/g], SOD 3% P U 0 i 44 o5
[ (88.46 +7.17)U/g H.(80.10 4. 87)U/g,(97.31 +7.89) U/g . (84.29 +6.13) U/g] , 2R WHGIH¥mX (P
<0.05), Zit 178 M —Eu B0k I i 5 A A E A

(EEER] M M0t 47 TR 1 s R ST W B ALl 5 M 2 20 5 K i s KR

[HE4ZEE] R33 [ XktRIZHEE] A [ XE4HS)1671-7856(2015) 04-0023-04

doi: 10.3969. . issn. 1671. 7856. 2015. 004. 005

Protective effect of 173-estradiol on traumatic brain injury in rats

WANG Xun', LENG Xiao-lei', JIAO Yong-ging' , CUI Peng®
(1. Department of Neurosurgery, the Third People’ s Hospital of Dalian City, Dalian 116033, China;
2. Department of Neurosurgery, Affiliated Hospital of Dalian Medical University, Dalian 116000 )

[ Abstract] Objective To explore the protective effect of 17@3-estradiol on traumatic brain injury in rats. Methods
A total of 45 adult male SD rats were divided into 3 groups using the random digit table, 15 rats in each group: the control
group only exposed but not injured the brain, the injury group received traumatic brain injury (TBI) by Feeney’s method,
and the treatment group received the same handling with injury group, and pretreatment with 17(-estradiol peritoneal
injection, 1 mg/kg per day for one week. The other two groups were given the same volume of castor oil. At6 h, 24 h and
48 h after injury, the brain tissue water content, malondialdehyde ( MDA ) content and superoxide dismutase ( SOD)
activity were measured. Results At 6 h, 24 h and 48 h after injury, the levels of brain tissue water content in the injury
group and treatment group were significantly higher than those in the control group (P <0.05). At 6 h after injury, the
brain tissue water contents in the injury group and treatment group were (99.83 +0.40)% and (99.53 +0.41)%,

[YEZE ] EER(1980 - ) , B W57 1) - M/ B Ll Email ; fyw52512@ sina. com,
[EIEE T AM8 (1978 - ), 58 WF5E 5 1) . 4 /MR LR Email ; wx626626@ sina. com,,
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respectively, with a non-significant difference between the two groups (P >0.05). At 24 h and 48 h after injury, the brain
tissue water contents in the injury group was (105.17 £0.43)% and (107.54 £0.39)% , in the treatment group was
(103.26 £0.42) % and (105.89 +0.43) % , respectively, showing a significant difference between the two groups ( P <
0.05). At 6 h after injury, the levels of MDA in the injury group and treatment group increased and maintained at a higher
level, and the levels of SOD decreased. Compared with the control group, there had a significant difference (P <0.05).
The levels of MDA and SOD in the injury group and treatment group at 6 h after injury had a non-significant difference ( P
>0.05). But at 24 h and 48 h afier injury, the levels of MDA in the treatment group were significantly lower than those in
the injury group [ (130.39 £7.02) pmol/g vs. (149.41 £8.25) pmol/g, (125.41 £6.59) pmol/g vs. (157.72 %
8.93) wmol/L], and the levels of SOD in the treatment group were significantly higher than thoset in the injury group
[(88.46+7.17) U/g vs. (80.10 £4.87)U/mg, (97.31 +7.89) U/g vs. (84.29 +6.13) U/g], with a significant

Chin J Comp Med, April 2015,Vol. 25. No. 4

difference (P <0.05) between the two groups. Conclusions

injury.

[ Key words ] Estradiol ; Brain injury,

content; Rats

P 5 00 25 4 P N A i i R R
—, HUR A A S AR AU TR AE 1o I8 550 T
JE S = A0 RS PESE T v U4 B4 S8 R S i
fr, MEBERE N —FNIRIEMRE RS Z D REE
R R, AR g bR RS E
BT B FEBETT 178 Mt WX B 05 1 A 451 493 1)
PHERL

1 #RFn7x

1.1 2z

PEHUEE R IEM: SD KR 45 H,7 ~8 JE Ik, A E
220 g ~250 g, L 77 B2 B sh ) S vpoc $ 43t (A=
FEYFATIE S SCXK (12)2013-0007 ) . #FHLE 73
Py AXTRRA B AL B2 g 15 1, i
PFAIIES ; (SYXK(12)2003-0019)
1.2 5 F

170 M —FE K77 ( 3¢ F Sigma A7), TA1300
HL R RSB 21 0. 01, BRI FEAUER A PR A ) |
FH i 5 7K 8 D 5 68 75 0% 240 Ry R ML (b s rh R
BHRAGERABR AR (B OHL (A 55 B O HLA BR
Owl) ELAMR A (A s TR A BR A
A)) Tl R 85 e S PR I W, T
SOD & MDA il . SOD i3 & . MDA {7 & (1
TrREENAARAT) .,
1.3 FYLWH*
1.3.1 WA B 2H A R2H 34 2R FH ek
() Feeney F H &M AN 5 735 F SD KR
FREE 5 28 10% 7K ST NE s V2 SRR (0. 3 mL/100
g PRHE) ARFRRE T IS AR E AL RART D)
FEk JeJa o g B e, iR i X AR A | SR 4% K T

traumatic ;

17B-estradiol has a protective effect on traumatic brain

Malondialdehyde; Superoxide dismutase; Brain water

o DARTKIG 3.0 mm, [0 47 55 FF R R 4% 3.0 mm Ky
HUE— AR 4 ~5 mm PR EEFL, 54508 i
JEAZA 07, 5 A R 7 R I AR B T TR
TRARE I A, LA 25 ¢ M H 40 em BIFEE T
PEATH B R R, o A2 3.5 mm, fc KR A I 2
3.0 mm, BEBEOR A5 58 5% | 38 A T00UR) BR PR 0, %
WA TF B 1, A5 B 4 20, 28 68 B i
ARk, B RERSE

1.3.2  Z52h5aRte Koy ik Ab A T00ET 1 R e
FF 178 ME ZFEIRW (1 mg/kg) 1 WR/d, APHLHALTE
S RV B BRI

1.3.3 ARALI RS A 6 h.24 h [
48 h AH N B[] A R S RO R E AT AR 3], SR
10% 7K A S E I 1 5 R (0. 3 mL/100 g) , Wik
ARFE R VKA B PR B4 il ,0°C PBS 28 Wil i Uk,
IEAN T4

1.4 WMEIEHR

141 BGZLEVE /K LI « S04 S A B H H 4
ek 3 R 4 2, X6 2 BT 07 350 7 ki 2L 27, {6l P o
FI3HT KR53 BIFRBUIR R 5 100 mg, 2R 5 B bn A B
T 90°C LT AL T 1At v 24 ~48 h BT FREUE N
T, B2 E K E R E A 4 R, SR
Eliot A=A RN &K E (%) = (BFE - T
&) /JEE x 100% .

1.4.2 N2V E ALY B AL (SOD) W S i —
Ji% (MDA ) 75 5l 5 « R A B 2 I bs A T oK i il
BT B2 2R B 0~ K Al ZH PR L 4 12 10
Fei (45 1 g 24000 10 mL A= FHER K ) in A vk A i,
K FHEH 25 JRAIL 43 Sl 1) B 10% 2H 21 5] 3K, 5 0
10 min, Jf A B ER AR L5 WM B i 1% 41215



P FE A PR 7 2015 4FE 4 A 5525 #4554 1 Chin J Comp Med, April 2015, Vol. 25. No. 4 25

I M SOD 7] & i B MDA X5 & i B 47
WMxE SOD it & MDA 7 &,
1.5 SitERE
KM SPSS 14. 0 Geit 8/ #4740 dr, IEZS 73 A
T BB HIIEL = AR 22 3008, Z AL LR T
Z0T, P HL AR LSD-t K636, P <0.05 N2
SAGIHFEX,
2 #R
2.1 ZAGEARRBESRANASKELE
AL B AES G 6 h .24 h 48 h =/ A

]I U5 KB B TR IRAL (P <0.05) . 143
J5 6 h, B FNAL BRI A 2L K B L 2E S T

Gt X (P >0.05) 1M 7E45f5 24 h 48 h 26
HMNA L TR & TR 2 R A G F R
X (P<0.05)(#£1),
2.2 ZHHBBEAERES MDA €% SOD &%
T

TG 6 h B4 AbBR4] MDA 5 2 0 g 1
hn, - H— B4 KT, T SOD i I BE
TR, S BANBERARITFEX (P<
0.05), AEHATLENG 6 h MDA &1 SOD 1% 15
HHA L ZE T LG 2#E (P >0.05), MES
J5 24 h 48 h MDA & & B A%, 25 WA G+
B (P<0.05)(F2),

R =2 SD KRG AR ] b S R AL (%, x £ 5)

Tab.1 Comparison of the brain tissue water content in the rats of three groups at different time points after injury (% ,x +s)

)5 6 h(5 1)

)5 24h(5 #i)

i) 48h(5 i)

(fil}?lj)s ({iji 6 h after injury 24 h after injury 48 h after injury
(5 cases) (5 cases) (5 cases)
X HR4 Control 15 53.67 +0. 21 53.28 +0.22 53.89 +0.24
FH 54 Tnjury 15 58.39 +0. 29" 67.41 £0.37° 81.95 +0. 47°
AEFRZH Treatment 15 57.03 +0.27* 64.77 +0.33% 75.26 £0. 41

L SR A, 2P <0. 05 54 L, PP <0. 05

Note. * P <0. 05 compared with the control group; " P <0.05 compared with the injury group.

F2 “HGEAFERE S MDA &4 & SOD 1EHARME (x +5)

Tab.2 Changes of MDA content and SOD activity in the brain tissue in the rats of three groups at different time points(x +s)

415 %k N BE(MDA) &t (pmol/g) AL AL (SOD) 16 P (U/g)
Groups Cases MDA content ( pmol/g) SOD activity (U/g)
X} HEZH Control 15
s
1jj)ﬁ6 h 5 116.55 £5.92 120. 35 +4.43
6 h after injury
Bif5 24 h
118.31 £5.2 119. 89 +4.
24 h after injury 3 8.31+5.25 9.89 +4.68
v
tila 48. h 5 117.47 £6.17 121.44 £5. 04
48 h after injury
54 Injury group 15
jiJ5 6 h
tifs .. 5 145.38 £7.71* 79.99 £5.21*
6 h after injury
)5 24 h . .
24 b after injury 5 149.41 £8.25 80. 10 +4. 87
JiJ5 48 h
tilm .. 5 157.72 £8.93* 84.29 6. 13*
48h after injury
AL A Treatment group 15
%) 6 h
’]'j‘]‘}ﬁ .. 5 144.42 +£7.49* 81.95 £6. 62
6h after injury
PijE 24 h ab ab
24h after injury 5 130.39 +7.02 88.46 +7.17
55)5 48 h
(i 5 125.41 £6. 59 97.31 +7.89"

48h after injury

e - 50 BRAR [ st 6] 5 e A, “ P < 0. 05, A5 B3 260K ) I i) o5 1L %8, P P < 0. 05

Note. Compared with the control group at the same time point, *P <0.05; compared with the injury group at the same time point, P <0. 05.
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AR R R A B 7 4R B i MR o
P A R 11 R [ B % 22 A Fn i W T, 5 8% A
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il AR SR ) PR 3 R AR AR O, BB A R R A
B3 PRI AE R e sz A R BE 0 3, A e SR T il
flZH 20 MDA & 2 Fh, SOD i R [, i ad i 5%
IRZH LR A MDA I SOD 7K Ry 7284k, w] Lz ke
YHIARYT BRI A X T E B 3 & R
JEPEH™ .

O UEA 3R O PR VR R 5 i A e 3 3R B A i ok
(), F2 B B S A I  A IG R R JR B
() 52 L RE A D R M R . AR SCIREE Y 178
WE RN i 2 TR MR, FE I IR A S
WA R ZHR A 178 M i, A — & 1R
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WA IR R R R E A EH TRk
WEFLZR 3Z 1K ((estradiol receptor, ER) HH0 %% B >k &
AP R AR A ER FERIN R ) IZ,
Mg ARG E WA E, P R 5,
ER 776 T[] 8RG8 400, IR R 40 i 4%, 0ok,
FE P AMIFSE R BT e 2 Rl AR A5 (BB | % Ak
SR AVORE ) 455 7R 22 B % 40 MY (0 b &2
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PRALFE 28 B 2 AR AL T I 1) 32 44 S AR L
il o T A2 AR AR I A 4 O I A A | A
BB s AR B Ca® NI Ll —
AACE WA WO R BRI LR ST AR
Yak R B ML PR i) 6.24 48 h =

AR 2 2 B K 38 TR (P <0.05)
TEGiIG 6 b, E5005 41 F0 4k B 2H G 4 55 /K B b g 2
STGIFEX (P> 0.05),MAEMG 24 h 48 h
G K A G T AR PR, 25 5% A Gt
HEX (P<0.05), 7EM)5 6 h Bfhd AbFiA
MDA &I RN, IF H—H 4R e s m K-, i
SOD JEPENIH B R, S5x) IR 22 A Geit o
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SOD JEPEM AL S 4 e 22 R RS 2E 2 X
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Ik, SOD {4 ) BY S 34 &7, 22 535978 Ge it 24 X (
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NS RBAT KR DS-1227 o35 4 B 5 HEK
IINER Y 2 2] e R

REHIHE, S AP B B B,
TR R 4 i

(1. P ARt B L U U B 22 e 25 AR BT ST, LAt 1001935
2. TR GBI o R B2 2 Bl 5 N B A S 3 b st 100094 )

[BE] BH WHRASRBHF KM% DS-1227 ( Dammarane Sapogenins-1227 ) ¥ 78 B %5 9l 20/ il2E > id 12
FERR ATCEVEH , W BRI S PR N T RS R = B . ik 15 60 HUICR /N RBEHL A48 v IR A
T FHPERTIRZE DS-1227 i b it didl 6 40, 4540 10 2, BB E A28 2 BUS  I A 1%, %6 15 KT
TR BRZS 6T 2 s 3 S 2 R K, At 45 20 359 1 I 5 AR B 95 090 0. 75 mg/'kg ) , PR X FRLZE 7 12 3 AR B %5 0 5
min Ji7 575 G R 5 2 i 0K (0. 3 mg/kg) , ZAZHSEIE 20 min JF HEATHI AR SII6 RN Morris 7K 3 By S 6 46 I 50 49 1)
2ENCREST . &R DS-1227 X/NRA A G EhIo R E M S AR RS 05, /D BRI A X 48 S
1%, KSR E E AT SR 1 d2 (d3 \dd A dS BRI BB AE K . DS-1227 A P SR B AT M Z IR shH 8
it L BEAS R B 1 0 7R R B0 20 A B A A8/ N U AR 0 6 B8, 4 Kok B e A T R, it
DS-1227 A B R K S0 N 2SS e iRt VR
[REIA]  DS-1227; R ; 2% iIdiZ i
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Improving effect of the ginsenoside hydrolysis product DS-1227 on
scopolamine-induced learning and memory impairment in mice

WU Hong-wei' , WANG Ke-zhu' ,FENG Li' ,LU Cong',
XU Pan',LIAO Yong-hong' ,QU Li-na*,LI Ying-hui*,LIU Xin-min'
(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences &
Peking Union Medical College,Beijing 100193, China;
2. China Astronaut Research and Training Center,State Key Lab of Space Medicine

Fundamentals and Application, Beijing 100094 )

[ Abstract] Objective The aim of this experiment was to study the improving effects of a ginsenoside hydrolysis
product DS-1227 on scopolamine-induced learning and memory impairment in mice. Methods  Sixty healthy 5-6-week old

male ICR mice (body weight 22 +2 ¢) were randomly divided into control group, model group, three DS-1227 groups (25

[BEE£TH ] ERH 25001 (45 :20122X09]12110-04C) ; [F BRFHE A VE L T (45 :2011DFA32730) ; &4 AR <+ 1" B H
(45 :BWS11J052) ,,
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mg/kg, 50 mg/kg, 100 mg/kg) , and positive control group (0.3 mg/kg). Fourteen days after oral administration of DS-
1227, an open-field test was conduct to determine the mouse locomotor activity. Fifteen days after oral administration of
DS-1227, all experimental animals were intraperitoneally administered scopolamine (0.75 mg/kg) and the mice of control
group received the same volume of saline. In addition to scopolamine, the mice of positive control group received
intraperitoneal injection of physostigmine in a dose of 0.3 mg/kg. Twenty minutes after completion of all the drug
administration, object recognition test and Morris water maze test were conducted to evaluate the learning and memory
abilities of the mice. Results

DS-1227 had no significant effect on locomotor activity of the mice. Scopolamine obviously

decreased the discrimination indexes in object recognition test, and prolonged the escape latency of water maze place

Chin J Comp Med, April 2015,Vol. 25. No. 4

navigation test. While 25 mg/kg, 50 mg/kg,
the escape latency of place navigation in the mice.
impairment induced by scopolamine in mice.

[ Key words]

BE & & WAk AR 23 1Y Bk, BT R KT R
(Alzheimer’ s disease, AD) ¥ & I 38 4 T i, ™ 8
JEE NFARER , 454t 23 FI SR B Ay R DU 40
WANRBA K AW 1 S35 B iG AD 19 2)
Yy AB H ETSOSCEL T, R B ST B TR AD | B 2 )
ICIZR 2543 B AD & — R LA T P DA e
TRHICAZ Ty 400 F b Fry b A 28 R GE iR A7 P
e L 3 B R BN S R CAZ B E | A8 A B g
IR AE . WESE R, AD B AT BE 45 5
NP 22356 T TR REBR, ( acetylcholine, Ach) 7KSF T [
BYIFADE, EEXT AD S F BN A Ach 7KF R Bk A~ ¢
SvEm AL RSN BOR TS T MG EZ 14
RELBT 351 2 B %5 B8 ( scopolamine, SCOP) , ffifili ;N Ach
K53 R R S AD SRR AT R E 15 T 5 )
(27 IO SRR 2 AR A T, 2 LBl iR AD
YR SRR

ANSAE R LG 25, S BRAR 25 PRAFF 5% B 22 il e
FEor L g h 24 2 — K W m R S BRIE R, A S
WMt BAE , NS 8 NS0 3 25 B I 1
By , NS R4 R G A Z R ER, bt
TR R 2 T ICAC RGBT B Ay TP X A
NS BHAR G, I BA YA R AR )8R
MAZ: B 2SS B By 1 oo 80k B i
A BT A Ty ALK W, T LI P B o R I R
IR BRI ARG SR AR B % A 7Y i 5t
WAT RS NS B AT K #7740 DS-1227 #3522 id
TCHIVEIEAT BIF 5T, Wi AD 25 /Y Bl i 25 1 $2 11t
PRk

1 #MEIAE

1.1 SEIGEh¥ K SLIE IS
60 H SPF Zffetk: ICR /MRR.,5 ~6 JEi% KT (22

Conclusion

100 mg/kg of DS-1227 increased the discrimination indexes and decreased

DS-1227 can improve the learning and memory

Ginsenoside hydrolysis product DS-1227; Scopolamine; Learning and memory impairment; Mice

+2) g, W [ b5t 20 R 4L S5 s W H R A FR A
YFA[HES [ SCXK (%) 2012-0001 ], 5246 76 v [ &
SERFEEBE 25 A Y B 5 B R AT ) 3 T AR SL g 3 1
J5 5 35 85 [ SYXK ( 5T) 2008-0019 ], i& B (20 ~
26)C,12 h /12 h 2BHE A5 (800 - 2000 5%
K1) 435 A 1] 25 7 b v ARDRE B 4K, A 52 5% 3
6 S 55 Sy e B
1.2 UE5RF

INERAT A2 IS AL 4G 1 323 20 280 113 L
PEG SIZ ARG I 43 7 Ach B 2R 8 0 PR DA AR T 24
/INER Morris 7K 28 B THEHL F B4 R0 R S A Ak 3
R [ B 2 B2 B 24 A ) 0 92 B R [
AR BRI SR DR G A .

DS-1227 , NS B AT K g 7= 9. JR NS 2 [ 20
(S)-aglycone protopanaxadiol, PPD] 9. 18% ,J& A=
= [E [ 20 ( S)-aglycone protopanaxatriol, PPT ]
20. 55% , NS 321 Rhl (ginsenoside Rh1)18.8% , A
%5345 Rh2 (ginsenoside Rh2)10.1% . Hifn&E Rk
ThZjly 4 AT HG R R B ( Sigma A F 7 it
514496820 ) 5 T i 5L ( Sigma A H) P, IS
BCBF8289)
1.3 Zh¥mg
1.3. 1 SER S I 25 24 . 1CR /N BRI 1 M 4] 77
3dJE, ML A 6 41, A4 10 H Al 2 A
RRZH BERIZH (AR R BR,0. 75 mg/kg/d) | FH 4 %o 1R
ZH (F i 50, 0.3 mg/kg) | DS-1227 {5 4 40 (25
mg/kg) \DS-1227 H15 5 4H (50 mg/kg) \DS-1227 &
FIHEZH (100 mg/kg) o %5 FO6F B ZH AR AR 21 R BH M
Xof REZH T 1 45 T 751K E B ARFRE 0.2 mL/10 ¢
R, R 1 IR, AT HFERTESEE 5252 J,
T 14 RED A FE), 5 15 RGBS TARES
BT AR I 20 A 4 A DA R S 56 K 9K B S 3 S5 AT
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B B A] k] A
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BRI C 2GR AR Z I [E] (s) |, FARX B3]
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(familiar) RGEYIARIR R BT,
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BRAFL KR 1.5 em, SEERZE Y0 ah B N B o7 B ]
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AKH KR E 90 s, /NRAE B FAS AT 2 s TR
= R AR TR BUCE & 138 10 s
(ATERY ) , ML TE R TG T 6 0 75 ) 2408 Ho e
G LIEN 10 s (JFERN) o #/NRAKE T 5 8
Jr e B Tl AR AR, 55 R O AR 312 90 s, il
SF/INERTE 90s PN HTERAR S
1.3.6  GEit=f)rik KA SPSS 19. 0 e it # kit 47
OIHT A AL B R FH BRI R Dy 2200, SC I 4
DI + bREIR (& + s ) s, BEHA TS
$70.05,

2 FR

2.1 DS-1227 /MR B EFEIHIZ M

TG Lk R R Has (X R4 e #, DS-1227 4%
e RSNy SR e N 51 o CTING AR P )
PEAR LU e Xz g ] LR A0 X s B i R
LA RSN X 32 Bl B (8] b 230 55 48 bR 3 O i 25 1 25
5o ERIEL,

1 DS-1227 X/NR A EESEM (n = 10,5 £5)
Tab.1 Effect of DS-1227 on locomotor activity in the mice of different groups (n = 10, x £ )

e e e SNE X325
Poiiss  RKES  HKiEs O TED
. N e AR i i) b BERR LR
Fil i B /c Z B[] /s N Ratio of
215 A %$§ o 2B J ° AR Ratio of Ratio of Ratio of atio 0
Doses Total distance  Total duration : ; movement
Groups Resting time movement movement movement . .
(mg/kg) of movement of movement . . L R K time in
distance in time in distance in .
. peripheral
central area central area  peripheral area
area
oy i)
Control - 4563 £236 254.9 £16.3 345.2+16.3 63.9+1.0 24.6 £1.5 0.77 £0. 18 0.56 £0. 15
ontro
DS-1227 25 4747 £169 267.7 £9.7 332.4+9.7 61.5+0.8 24.6 £1. 1 0.76 £0. 18 0.58 £0. 14
DS-1227 50 4489 + 155 251.1+£12.7 349.0=+12.7 62.9+1.7 24.1x1.6 0.66 £0.21 0.44 0. 14
DS-1227 100 4754 £274 260.6 £17.4  339.5+17.4 63.6+1.1 24.8+1.5 0.81 +£0.21 0.62 +£0.17
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2.2 DS-1227 MEREWBF I BIZER/MNRY
{38 51212 € T B9 BN

2 SLIEE RN 7E AR IIHT 20 min FEHT AR
RS, 525 O BE A b A, AR 2] R 2R R[] 3
B2 SERI AL, 4545 25 AR & It [A]
WHHB2ZES,

1 SEEGEE R, 528 (ot BRAL i, A 4
/NSRS BE R FE BURAR (P < 0. 05) 5 SR 2 b5,

DS-1227 AR e ) e 449 W 0 AR B o s
TCACBER /N R X N FE 5 (P < 0. 05) , B Il F 08
LI AR B 5 0 B2 2T 1 s /)S [RURH X 9% 1) 4
B AR S AR L A b 25 5 00 0 S
2.3 DS-1227 MEREWEF LI ER/NMRY
1AL E #5112 12 B8 S RO B2 MR

2 SEEG e R, a8 ot BR AT g, AR AR 4
JINERAFGT B R BORAR (P <0. 05 ) 5 SRERIZH oA

T2 DS-1227 M AR BB L2 D IR R SRR (n = 10,0 +5)
Tab.2 Effects of DS-1227 on total exploration time of scopolamine-induced learning and

memory impairment in the mice (n = 10,x s )

415 KRBT/ s
Gif;s #If Doses (mg/kg) Totjz e%plor:;!:n time
25 AT I 2H Control - 55.42 +5.74
FERIZ Model 0.75 53.82+5.92
BAPEXT BRZH Positive control 0.3 48.33 +9.31
DS-1227 25 42.78 £6. 64
DS-1227 50 54.10 £6.91
DS-1227 100 60.70 £7.77
% B EE A 41Blank control
£ 23 BU041 Model
&= 2 B2 1444 1 41 Positive control group
% g @D DS-1227 (25 mg/kg)
%g DS-1227 (50 mg/kg)
2 < DS-1227 (100 mg/kg)

T SR AL, * P <0.05; SRR A, * P <0.05,
Bl 1 DS-1227 MR TS0 e 2B /N R AR BENCIZGE JI R (n = 10,x £5 )

Note. * P <0.05, compared with the control group. * P <0.05, compared with the model group.

Note: Compared with the control group, * P <0.05; compared with the model group,* P <0. 05.

Fig.1 Effects of DS-1227 on object discrimination recognition ability of the

mice with scopolamine-induced learning and memory impairment (n = 10,x = s )

HIx 3 5 4R

Relative dsiserimination index

044

B3 =4t Ki4iBlank control

B3 #iR 4] Model

E3) Bt 4} M4 Positive control group
D DS-1227 (25 mg/kg)

DS-1227 (50 mg/kg)

DS-1227 (100 mg/kg)

T SR AL, * P <0.05; SRR AL, * P <0. 05,
B2 DS-1227 X 7 B e e I Bfg N A (A7 B HECIZBE T B3 (n = 10,x =5 )

Note. * P <0.05, Compared with the control group. * P <0.05, compared with the model group.

Fig.2 Effects of DS-1227 on object location recognition ability of the mice with scopolamine-induced

learning and memory impairment (n = 10,x + s )
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DS-1227 i 77 8 W G INAR B o B8 >0 1e AL B A /)
SRR HERIFE R (P <0.05) , 75 i S0 3G I AR 1
B S IC I BT /N BURE X B 5 5, (5 A
YIAH 22 S TC
2.4 DS-1227 MEREEWEFE SR IZERF/DRK
HEEAMAMITE RN

33 LIRSS IRRH 55 (AR IR H R, AR A
INEGENIATLAT Dayl \Day2 Day3 Day4 F1 Day5 #1k
BRI (P <0.01) s 5] LT, DS-1227
KA 4 Day4 1 Day5 & (AT i8R IA A 46 55 (P
<0.05),DS-1227 H15 5 2 Day4 & (717 8K 1)
A% (P <0.05) , # it LBFE Dayl , Day2  Day3 #il
Day5 .45 50 7% B 5 0 350 2T 10 A2 B fig /s BUE 1 A
TR (P <0.05)

3 g

CBERRER) 2 A AR AE G N, S22 5 2 0L )
HEPh 28 T, X BB RE R 48 T Y 2 R 2Tl
TCRESN . BRI BRI BB F Y Ach B B
3R A R R R T R, B R ™ R
YIS SCOP S M AZARBH T, ol LAFS it
Ach 5 M ZAKM G BHWT KA {5 B &, T4
EICAZEE N, Bl ICZ RS B R, 7
PR 2 ) () O e IR AR B T T N . AR
L A AE 9T & B, ICR /) UM B T 4 Scop
0.375.0.75 F1 1.5 mg/kg HJHE I F WA ICR /N
IR EERATIE AN, 175 /D s ] 2 2] L 12 B
IR, 0 7E P A B RO S, R 0,75 Al
1.5 mg/kg PS5 W BRI T ICR /N R BB 48

I AN SRR (TR TR Ve A X ST i A N
5T R ICR /N U I 75 SCOP 0. 75 mg/kg &
il /N B 2T A R R A

H 6 2 050 T WA S ) — o B i) N AR R e
FEAERRE ) B E3E ST A sh B T X BA AE 3R
BRI 32 A R i X0 3, 76 e X R0 B0
B R EIEAT h, [FE, Zh¥ %) BE 4= 31 58 1Y
WA, SO A AR v e OIS B Y S AL, R AR 5
Rk, AR AR B, 525 FxT R i, DS-
1227 #5452 A3z 3l B AR 2 Bl B[] ok B[]
e X5z gl R H R | ke X2 gl i fE] R A1
X2 Bl AR LR A X 58 Bl B[] b 2 45 38 A 1
T F 2R UL DS-1227 X/ A E I shIE %
B,

F ARG s DS-1227 45252 BE k3
AR B 2 A0 A B A5 /0N BB A T 3 1) s
BT 1) S 56 = — A R T AT R
2RI T, A I g U 2 sh 4 A A R X
PR BEINICICRE TT . ARG R BoR, 5 R4
LR IRV IR R ST A A I i 22 5 I AR
O ICR /N shge kA i, 528 (Xt
R A, R B T B0 >0 e 2 B /) R o 9
HIFEELFEAR (P <0.05) ; SRR AL, DS-1227 ik
FRIV R ) e 38 AT B AR R o T B T e
T/ INERUAR R S HE 2 (P < 0. 05) , % i & 080t 385 Jin
R IR B 2D IC A BT /)N BRURE X 3 31048 85, (38
RS,

PR U SE 58 R, & 77 i DS-1227 1) 3
TINAR BE 25 0 B0 2% 20 1E A B A% /0 BUAH X 3 01 48 4

R3  DS-1227 X R R 2T e A2 B i/ N BRE N AT TR IR (n = 10, x x5 )
Tab.3 Effects of DS-1227 on the latency of water maze (place navigation) test in the mice with

scopolamine-induced learning and memory impairment (n = 10, x £s )

.- H 4 I [ ( Days )
Groups Poses Day 1 Day 2 Day 3 Day 4 Day 5
roups (me/ke) ay ay ay ay ay
5 FIR IR
LE TIEAL - 68.54 £5.99 56.42 £7.12 42.81 £5.71 42.02 +6. 80 43.47 £7. 18
Control
HEFRIZ .
Model 0.75 89.58 +0.02 ™ 82.67 +4.38 71.22 £6.40 ™ 70.44 £7.91 ™ 77.40 +4.98 ™
S X6} 2L
ﬁ ! 0.3 75.37 +6. 92# 48. 44 +8. 20" 50.22 +9. 04* 65.35 £10. 06 53. 46 +3. 69%
Positive control
DS-1227 25 81.33 £4.57 73.20 +8. 21 75.25 +5.85 44.19 9. 60* 49.65 £9. 61*
DS-1227 50 83.36 +3.46 77.70 £5.36 70.76 £8. 25 47.86 +8.01* 59.22 +3.34
DS-1227 100 79.40 £6.49 77.78 £7.92 71.70 £6. 80 61.52 £6.78 48.85 +£11.62

SR R, P <0. 01 S A P <0. 05,7 P <0. 01,

Note. **P <0.01, Compared with the control group. *P <0.01, Compared with the model group.
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Morris 7K 2 B 380 56 25 S E B, DS-1227 1K, 5
AT AR R B B ST e AR /N BUE LA T
RIS PEAR 5 . Morris 7K 3222 F T ARG I 7R B
e BB /)N BT E A 4 2 () 27 20 RS BB T s )
S5 R R A BB 21 e AR N BRUE AT
Dayl Day2 Day3 .Day4 Fil Day5 ¥tk 5 25 (1 X% B8
R I I (P <0.01) ; SR H#, DS-
1227 %542 20 1 DS-1227 w3 4 41 1 o o i A7 v
RIA B3 4R %0 (P < 0.05, P <0.05) , % i S 08 7E
Dayl Day2 . Day3 Fil Day5 .45 %65 7= B 25 0 2= >l
PRGN BE A TR I (P <0.05)

DI B4E L H] DS-1227 1 IRZ 245 Al DLk 36 745 1
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Comparison of the Bama minipig and Juema minipig models of
high altitude multi-organ dysfunction syndrome

NIU Ting-xian, GUO Xiao-yu, SHEN Jian, WANG Hong-yi,
LU Lu, XIAO Pan, FENG Xiao-ming
(Department of Animal Experiment, Lanzhou General Hospital of

PLA Lanzhou Military Command, Lanzhou 730050, China)

[ Abstract] Objective To compare the Bama minipig and Juema minipig models of high altitude multi-organ
dysfunction syndrome. Methods Six plateau-origin Juema minipigs and plain-origin Bama minpigs in each group received
intravenous infusion of 0. 35 mg/kg lipopolysaccharide (LPS) , respectively. Blood samples were taken at 0 h, 3 h, 6 h,
12 h, 24 h, 48 h and 72 h after LPS infusion. Routine blood test was performed, blood CK, AST, ALT, TBIL, CRE were
assayed, and histopathological examination of the lung tissues was performed at 24 h, 48 h after LPS infusion. Results
The mortality of Bama minipigs was 33. 3% , higher than that of 16. 7% of Juema minipigs. The trend of physiological and
biochemical changes was similar, but was milder in the Juema minipigs than in Bama minipigs. The lung injuries of the
Bama minipigs at 24 h and 48 h were more severe than those in the Juema minipigs. Conclusions Both Bama and Juema
minipig models of high altitude multi-organ dysfunction syndrome can be successfully established. Juema minipig models

can be more closely and safely established, due to its own plateau biological properties, and avoid the influence by extrinsic
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injurious effects of plateau environment.
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] FESE PR H B ™ 5 BM 234 BRI 76 30 min PN
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Fig 1-1.Changes of CK in the Juema minipig and Fig 1-2.Changes of AST in the Juema minipig and Fig 1-3.Changes of ALT in the Juema minipig and
Bama minipig Bama minipig. Bama minipig
3 140
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Effect of high fat diet on the serum biochemical parameters and
histopathology of main organs in Mongolian gerbils

YU Jian-shun' , YAN Mao-xiang' , WANG De-jun’ ,HE Bei-hui' ,CHEN Zhi-yun'
(1. the First Affiliated Hospital of Zhejiang Chinese Medical University , Hangzhou 310006, China;
2. Zhejiang Chinese Medical University Laboratory Animal Research Center,Hangzhou 310053 )

[ Abstract] Objective To explore the effect of high fat diet on serum biochemical parameters and histopathology of
main organs in Mongolian gerbils. Methods Forty-eight healthy adult male Mongolian gerbils were randomly and equally
divided into model and normal groups. The gerbils in the model group were fed with high fat diet while the normal group with
standard diet. Eight gerbils in each group were killed at the end of 4th,8th and 16th week, respectively, and the body
weight, serum levels of Glu, TG, CHOL, HDL-C, LDL-C, UA, CREA, BUN, TBil, TP, ALB, ALT, AST and AMS were
determined. The histopathological changes of main organs were observed. Results Compared with the normal group, the
blood lipid of the model gerbils was significantly increased, the liver function was impaired, the blood uric acid level was

higher, and the blood glucose was decreased at the end of 16th week. The AMS was increased at the end of 16th week , but
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the renal function showed no significant changes. The liver tissue of the model group gradually showed steatosis,

inflammation, fibrosis and cirrhosis, accompanied by splenomegalia. The lung tissue and myocardium showed fatty

degeneration and obvious damages in the later period,the pancreatic islets were enlarged and the amount of endocrine cells

was increased ,and the small intestine and kidney didn’ t show any distinct changes. Conclusions

A gerbil models of

hyperlipidemia and nonalcoholic steatohepatitis and cirrhosis can be well established by high fat diet feeding,and may serve

as good models for research of hyperlipidemia-related hyperuricemia, and lung and myocardial damages.
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F1 SIRKEN D EUAE LW (v £5,8)
Tab.1 Effect of high fat diet on the body weight of gerbils(x +s,g)

s 4 JE(n=8 8 Ji(n=8 16 J&(n =8
YRR (0 =24) J&(n=8) J&(n=8) J&(n=8)
IreH Groups Bef deling(n =24) 4 weeks 8 weeks 16 weeks
elore mod elng n= (n:g) (n:g) (n:g)
1E % 2H Normal 60. 53 +5. 85 69. 53 £6. 56 74.69 £5.28 78.62 £5.32
HERIZ Model 60. 50 6. 09 74.95 £3.79 83.52 £8.96 * 82.57 £8.35

SR —AHIRIER AL, * P <0.05,
Note. * P <0. 05compared with the normal group at the same time point.

Fz2  ENRKEXVD BN KGRm0 (& £5,n =8, mmol/L)
Tab.2 Effect of high fat diet on the blood glucose and lipid in the gerbils(x +s,n =8 ,mmol/L)

Gk 1L = Tl R T B
Crovps (Clu) (16) (CHOL) I B ( HDL-C) I B2 ( LDL-C)
A5
4 A T_\IEWEIl 5.56 +0.82 0.33 £0. 10 1.76 £0.48 0.94 £0.20 0.25 +0.25
] ormal
4weeks RETI 2
Model 591115 0.39£0.15%%  22.05£9.553% 300 x0.89 " 3.90 £1.70 3
g4
8 Jil Emﬂl 6.07 +0.99 0.40 0. 12 1.80 +0.50 0.89 +0.16 0.49 +0.34
] ormal
8 weeks RETIZ . |
Model 5.74 +0.78" 0.58+0.20 %%  19.10£5.14" "2 3.74+0.61" 4,62 41,557 74
=24
16 J& Emﬂl 6.56 £0.62 0.43 +0.03 1.48 £0.67 0.79 +0.17 0.22 £0.09
] ormal
16 weeks FETI L
Model 4.35£1.08" 1.25+0.67" 38.63+7.43% 3.52£0.37" 24.27413.22

T AR A E R AL * P <0.05, ™ P <0.01; 5 8 BRI L P <0.05 %P <0.01;15 16 JAFAIA L4 P <0.05 4P <0.01,
Note. * P <0.05, ** P <0.01compared with the normal group at the same time point;*P <0. 05 . * P <0. 01 compared with the model group at 8 weeks;?

P <0.05, P <0.01compared with the model group at 16 weeks.
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R3 FEIRKES U AT RERIRENE (v £5,n =8)
Tab.3 Effect of high fat diet on the liver function in the gerbils(x +s,n=8)

o AR, RATRA REA HEE A BRIEA BT &
G - BE R il SLAE RS il (TP) (ALB) GLB A/G (TBil)
roups (ALT) (IU/L) (AST) (1U/L) (/L) (¢/L) (¢/L) (pmol/L)
IEHAH
64. 84 £25. 16 186.69 +58.26 45.35 £3.27 31.36 +1.06 13.99 £3.03 2.32+0.43 5.51 +0.52
4 J& Normal
4weeks  fRIAIZH )
*in " 110.29 +31. 12 #45  20) 86 +48. 5248 44,80 +2.37%4 3. 72 +2. 20" 1215 £2. 1642 2.79+0.68%  4.45 £1.43"°
IEHAH
66.56 £13.74 193.88 £92.27 44,18 £4.79 29.9 +3.67 14.27 £2.95 2.17 +0.47 4,89 +0.38
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T SR IER 4L " P<0.05 .7 P <0.01;5 8 R HL*P <0.05 P <0.01;5 16 FIBHIA AP <0.05 %4 P <0.01
Note. * P <0.05, ** P <0.01compared with the normal group at the same time point;*P <0.05, *¥P <0.01 compared with the model group at 8

weeks; 2P <0.05 24P <0.01 compared with the model group at 16 weeks.

x4 FIRREXUDBUE DI RE SIS VER B SZIR (v +5,n =8)
Tab.4 Effect of high fat diet on the renal function and serum AMS in the gerbils(x +s5,n=8)

Bl JREA JULAET JRIR TE R il
Groups (BUN) (mmol/L) (CREA) (pmol/L) (UA) (pmol/L) (AMS) (U/L)
g4
IE#4 11.67 £1.78 44.24 +4.93 19.87 £5.51 455.57 +71.96
4 % Normal
4weeks LT 4
s 10. 15 +3.16 40.70 £3. 11 15.46 £13. 5644 488.25 +153. 84
Model
g4
E#4 10. 69 1. 68 42.29 +4.29 20.43 £11.52 489. 62 +100. 44
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8weeks T 4
BRAm 12. 46 +2. 68 45.09 £6.22 28.52 x14. 5944 573.62 £175.20
Model
g4
E#4 13.16 £2.27 45.86 +5.47 22.17 £6. 38 492.37 £61.72
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16weeks T 4
Bl 11.34 £3. 60 47.77 +24.57 108.06 +51.03 ™ 588.00 +98.39 "
(Model)

T 5 [ — AR A IE R L " P <0.05 ™ P <0.01; 5 8 ABRIL L P <0.05 %P <0.01; 15 16 JABAIA L* <0.05,*P <0.01,
Note. * P <0.05, ** P <0.01 compared with the normal group at the same time point, *P <0.05, P <0.01compared with the model group at 8

weeks; 2P <0.05, 4P <0. 01 compared with the model group at 16 weeks.
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Effects of the Chinese medicine, modified Erchen decoction,
on the lipid metabolism and hepatocyte morphology in ApoE ~’ ~ mice

XIE Xue-jiao, XU Jia, LI Ya-mei, WU Ruo-xia, LIAO Duan-fang,
CHENG Cong-ling, YIN Dong-liang
(Hunan University of Chinese Medicine, Changsha 410208, China)

[ Abstract] Objective To explore the effects of the Chinese medicine, modified Erchen decoction, on the serum
lipid spectrum of ApoE ™~ mice, and to explore its possible anti-atherosclerotic mechanism. Methods —Forty-four male 7
—8-week old ApoE ™"~ mice were used in this experiment. ApoE ™~ mouse models of atherosclerosis were generated by
high-cholesterol diet for 4 weeks. And then, they were given simvastatin or modified Erchen decoction by gavage. The body
weight of mice was recorded every week, The mice were sacrificed after treated with the drugs for 8 weeks continuously,
and the plasma lipid was determined by enzymatic method. The aortic valves and arches were stained with oil red O to
depict atherosclerotic plaques and liver structural changes of the mice were examined by pathology. Results Modified

Erchen decoction lowered plasma lipid (including TCHOL and LDL-C) significantly (P <0.01). The body weight was
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increased in the mice of all groups, but it was more pronounced in the mice of model group than in the blank and modified

Erchen decoction groups. The serum CHOL and LDL-C levels were significantly lowered in the modified Erchen decoction

group (P <0.01). The area of atherosclerotic plaques in the aortic wall was significantly reduced in the mice of modified

Erchen decoction group as shown by oil red O staining. The pathological changes of hepatocytes were less severe and the

structure of hepatic lobules was better preserved in the mice of modified Erchen decoction group. Conclusions The

Chinese medicin modified Erchen decoction can effectively reduce serum lipids, regulate lipid metabolism, and ameliorate

the process of atherosclerosis in ApoE ™~ mice.
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R1 MR _BRAHNT ApoE ~NBUMIR KSR (n =8, ¥ 5, mmol/mL)
Tab.1 Effects of modified Erchen decoction on serum lipid level in the ApoE ™~ mice ( n =8, x 5, mmol/mL)

21 5] Fl i Hh = g S mEm R E A IR R BR 2R 1
Groups Dose TG TCHDL HDL-C LDL-C
25 440 Normal 0.2 mL/Kg-d 0.48 +0.09* 8. 18 £1.01* 3.76 £0.44% 5.45 £0.87%
FERIZH Model 0.2 mL/Kg-d 0.74 +0.22 " 10.97 +0.78 ** 4.96 +0.66 ** 7.35+0.91*
FARAMTT 4 Simvastatin 3 mg/Kg-d 0.58 +0.17 8.16 +0. 84" 3.85 +0.46" 5.58 +0.85"
ek P 1.16 mg/Kg~ -d 0.72 £0.23 * 9.26 +1.07*" 4.22 +0.66™ 6.27 £0.83*

Modified Erchen decoction

52 AXRAMI, * P <0.05, P <0.01; 5B, *P <0.05,% P <0.01,
Note. Compared with the normal group, * P <0.05, * * P <0. 01 ; Compared with the model group,*P <0.05,* P <0.01.
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YOE Ak, (B SR AH He , BEHe B sk /D FL A UL B
T RAE AN IR
2.4 JIRKZBRiZXT ApoE ~ ™ /R BT REAE R AR B4
=AU

XE/NRFIEYT B 47 HE Y260 SR IFIEIE 2 | 45
R 3 s (B3 W) . 7E062s W ils T i
TS R BRIV B JHE A B R /N IE I/ it 2
a5 OAT , 440 B I 53 A1 35050, 248 B P (SR L B S 1)
259 ARV /N B 200 0L B B 2, I At A R
AR B /Nt S5 R B IR A SRy b M 8 P 4
R, SREAVEAR L, 3 A At VT 25 /) BRUFF 48 M 7
Ty s TR R 2 i OF N R el o e O
0 225 60 R A 7 40 5k 2>, 4 i B R E L T U
B SRR ARG, vk R 2 /) BUIT 28 i %

AR RE ] DR A PN B Y s A TR A
JHE /NI 2R A3 AT

3 iFie

TR A CRFERFR Y, RO R
WL AR A E R4 e R, 2 i 3 FH 7
i1l P17 S 3 7D R 7 R N €Y 1 A B ) | KT AN
ML B, 5 AR A BOH A TR A
HEREMRIRALYS , H ORI S 5 DL B b B B
TR I LA Bl AR =22y, B ST il A )
P IR A, W B MR, B AR ZS (B
R R BIC Ak AR 2 AR RIS
Mg E 7= Sk 98 1 K24 g i DA L A £
1 AT AR R 0 2 ARG 5 A A D T B 3
BRI, S Bl R T I A ELS 4 B 5 LA H Ry
{2l , R 24 v S il R v 5 25 A AR AR
T, SRR AL AT AT NG, 0 I bk 2 I PR
BHIETEIA H 2 T Bl v IR BE | 5 I 1M | 5tk 3 ik
SRR A 0 JUE S S 05 , PR UL

ST ST B R T i o AR R TR R R
4 1M A 7K S, B R BT, R e ik R
SIS S 3E 1 s PR SR & B RV A K S g
WA G A AU 2 5 AIF AR 2 1) I | o LB | o
FERAE A SRR AR . 2RI 451 S B L Ak 5 I 2K v 1
FILKRR ZWARG B BER AW KA MR T
TR R AN R T R S I I g G P Ay, e A
BEAF A R IR T8, e 32 B R 21 43 2 A e A
WAL A, FLSE 5 UE B far iR R 5 AT A A5 AR
TC TG \LDL-C 7K, 3 BE sl 3 ok B 1 7 5 ek
FAAES 1 R RS & B O 2 A (ASS) 1)
B L I R N I BE AR 42 = PGLz/ TX Az LhfH &
Al 1E [ iR, A YIS s RERE LR

MBS BNk R 4L 1 % TCHOL
LDL-C ¥ B &K (P <0.05) ; /N EBh ik = #1 3=
Bk s P IR R OB B B 2 B (> TR 4 5
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RO AT B E B AIR ApoE ~~ /Nl TCHOL , LDL-C 7K
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3. BB PEENEE, L 101500)

[(FZE] BH® BT 2iEEaag o 18RRI S M 615 % (collagen-induced arthritis , CIA ) K BG4 I8 4% JiE
FRE U IR DG AUR MR T P BB I DL, DA T g REAH DGR F-R2 M, ik EESr CIA B 3 A
BRI SD K REEHLAT MBI BHMEZG A 2k N B H R IR A 6 1, THUAYTY 12 A, &R
FRUERR AR RO 5t DU BRI R T 5 A2 e, A R R LA R R T (%) 3 5G4 i F oo v 5 B, TN LG T R
S IKEREE, SR OS5 IEREA A B K BRI R E AL ROSUS R AL PF4r 2580 (P <0. 05 1§
P <0.01) ; Z5H5BE AT ¥F407E 10 - 12 BB FH R (P <0.05) s Z2JG TG 48 e A7 R 3R B K 20 5 I B B e oo i )
FETE 1 - 12 w AR E BN (P <0.05 8 P <0.01) , FGEBIHLE, h2h R /R4S ALTFAr B A0 )5 IO
I ALTPAME 6 w G FEIR (P <0.05) 5 FHEZE2H 10 - 12 w IFZERTIEE AL 2 FRE(P <0.05) , @5 1E %40 Hods, # )
41 IL-6 . TNF-o mRNA ¥4 5 Je S RBKF- B3 B (P <0.01) , SHIRIZ A, BHPEZG 2 P2k /MRl 4 IL-
6 . TNF-a mRNA 5435 KB AR FKEEE TR (P <0.01) , @8R Bow, rh2h/h il R B M T CIA
AR BT W I A A RN 0L, Z5it *iﬁ%ﬁ&rﬂ&% CIA BRI FRIE g B 104 40 14 43 L0 T
T A 2 e A P R i AR A AH DG

[R8A]  h2GHERT; CIA IR AT B0 R ERCAS s S R EHLHI

[FESHZES] R33 [ XiktRIREE] A [ XZE4HS]1671-7856(2015) 04-0048-10
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Effects of the Chinese herbal compound, Tengmei decoction,
on inflammatory injury in joints of rat models of type I
collagen-induced arthritis

LU Yan',WANG Ya-nan',LIU Hui' ,MA Wei-guo' ,ZHANG Ji-sheng' , TAN Ling®,
LI Hui-hui’ , LIN Zi-chao' ,SHEN Zhi-ming' , WANG Jie' ,MENG Feng-xian'
(1. Department of Rheumatology , Dongfang Hospital, the Second Clinical Medical College of
Beijing University of Chinese Medicine, Beijing 100078 , China;
2. Department of Encephalopathy, Integrative Medicine Hospital in Changping District, Beijing 102208 ;
3. Department of Rheumatology, Traditional Chinese Medicine Hospital in Miyun County, Beijing 101500)

[ Abstract] Objective To explore the effects of Chinese herbal compound, Tengmei decoction, on type II

[MEERBINIBEYE (1986 - ), L, W55 ] R G 2 B A RIS (I PR 3R 7 LIRSS, E-mail ; tracyloo@ 163. com,,
[BIREE T HRUN (1955 - ), Zo, WF5E T ] - RO Sl B A QIR I RIA 97 ML SE . Emai: mfx0823@ 163. com,



v R PR 2R A AR 2015 4R 4 HEE 25 B4 ) Chin J Comp Med, April 2015,Vol. 25. No. 4

49

collagen-induced arthritis (CIA) in rats, and to examine the changes of arthritis index (AI), limb swelling, joint tissue
inflammatory infiltration, and the effects on immune-inflammatory factors. Methods  Sprague-Dawley rat models of
arthritis were successfully established by intradermal injection of type II collagen and Freund’ s complete adjuvant. The
model rats were randomly divided into model group, positive drug group, and high- and low-dose Chinese medicine groups,
6 rats in each group. The intervention and treatment period was 12 weeks. To measure weekly the anteroposterior and
transverse diameters of the rear ankles and wrists, the transverse diameter of the claw foot palm pad, the thickness and the
highest point width of hind limb plantar joint swelling, and to evaluate the integrated scores of joints and limbs swelling
using a vernier caliper. Results (1) Compared with the normal group, the total arthritis scores and hind limbs Al scores of
the model group were significantly increased (P <0.05 or P <0.01). The left forelimb Al scores were significantly
increased during 10 — 12 weeks (P <0.05). The anteroposterior and transverse diameters of the left hind limb, the
thickness of the highest point measurement of the left hind foot pad metatarsal were significantly increased (P <0.05 or P
<0.01) in different time periods between 1 — 12 weeks. Compared with the model group, the total scores and the left hind
limb joints AI scores of the high- and low-dose drug groups were decreased after 6 weeks (P <0.05). @ Compared with
the normal control group, levels of mRNA transcription and protein expression of IL-6 and TNF-a were significantly up-
regulated (P <0.01) in the model group. Compared with the model group, the levels of mRNA transcription and the
expression of IL-6 and TNF-a proteins were significantly down-regulated in the positive group and Chinese medicine groups
(P <0.01). @ Histological examination showed that the low-dose TCM significantly improved the CIA synovial
The molecular mechanism of Chinese herbal compound

hyperplasia and inflammatory cell infiltration. Conclusions

Tengmei decotion in improving joint pathological injury of CIA rat models may be related to its inhibitory effect on the high

expression of immune-inflammatory factors in the synovial tissue of CIA rats.

[ Key words]

Chinese herbal compound, Tengmei decoction; Rat models; Arthritis, collagen Il-induced; Arthritis

index, Al; Pathological changes; Immune-inflammatory mechanism

KRBT R (rheumatoid arthritis, RA) & LI 56
W RS M AT FE R I = Bk | RS A
BRI , B 4 BT RHE M BB 2 2%
W, SFHHREE 1]y 7R SR A H AT E B B 2 U Y
AR ARSI R F AR TR i 5 4 il ER AR )
HRAS TS CTA KBRS 3l 3 0 R B — 15 1A
WS AREE AT DU AT BTN | DU i R
JE AT T A 2055 B2 R, DA B 26 R P
TR, S B I R RCEE A 0 b 2 i A0
XF CIA A58 AU K B A DG 77 9 JBE 8 AR i B 461 45 1Y
G Koy HL R BE 2GRS RA IFERIERA Y

1 #RFn7x

1.1 SR MKLIGINGE

SPF 4 lfet: SD K FL 90 H  {&H (200 ~220)¢,
W 1 At A 38 R 42 S 38 Bl B AR A R ] (5250 3
YE P ATIE S SCXK (52)2012 - 0001) . Jb 5
& 25 K2 2 W S 3 2 S sl FHVF RTIE S . SYXK
(50)2011 - 0024 ,
1.2 UE5iKHF

AR A PR E T2 5 &5 H (bovine type 11
collagen,CII) , 1 H Chondre /3 7] ( Lot130087 ) ; 58 4%

J5 A/ 57 ( Freund” s complete adjuvant, FCA) , 4 H
Sigma 2\ #) ( CAS 9007-81-2); K Bl IL-6. TNF-a
ELISA 7] & H eBioscience 2\ ] ; Trizol $2& B &,
RNA {5 A Invitrogen 23 & 7= i, 41t %5 : 66007 ; One
Step SYBR RT-PCR Kit & Takara 2y & 7= i, 1t 5.
BK1401;GAPDH , H #5 3 K b F g 51 938 £ E
invitrogen ( [iff) e A W) HEAR A BRAF A W, AL
#% : Applied Biosystems 7500 Y5 & PCR 1%, 3& [E 1]
FAEYI 258 (ABL) 23 7] TC96/G/H (b) #: PCR
1, 1 H B A PR 7] HC-3018R 7 3 ¥4 1 55 40
BL, PR EEZS 71 RT-6000 I ESEARAX , TEYIE #E 2
A TAE S (SW-CJ-IFD)
1.3 SCIZY

T2 ERE 1 (244 30 o, MR 15 o, ¢ 10 g,
FHIFF 10 g, 7LF 10 ¢, %2510 g, K30 ¢, 2111k
30 g %), AU ET R B 24 K2R AR Oy B e 24 790 B ol )
FHAL, RFCRFE R (TR M AE-TR L 2578 FR A
], [ 2545 H20000550)

1.4 ERRESHE
L4 1 A IR It 5 50 2 ol FR AR 3R A LR A T

M (WA 1 mg/mL) ;. B 114 pL vKES R & T 50
mL B0 120 mL K S /K, B 0. 1 mol/L
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UKEE RIS, 4°C VAR BRI, B 15 mL SRR I A 30
mg C TT Ry A i i Ji 58 42 VR i, 4°C 3G 7. 1K
HERE ECH 45 19 4= C 11 vk R 7 W M. FCA 45 15
mL, F A HIFLAL a8 CHNR A I 45 2 TR ) 76
KGR 2L, 4°CEEAEER
1.4.2 @R FIIRGRPEER (0 d) , B R
UM BB 2 59 200 wL € #1 FCA 191E & 3L
(% C 1200 wg). NG i (W1 IR S 5 56 9
K, FREEREBE FESS 100 wL C 11 Fl FCA 1)
IREFLH (& C 11100 pg) , 1F 5 IR 2H 7 5 46 14
A REER K o 16 d(WIIRBsE ST 1 J) XS CIA KR
B HEAT MY, FR AR 15 RO 22 b Bl S8 407 LA (i
DI DU RS BB B, EA 756 AL P4
1.4.3 ERIPEMARAE" ) RSB - G R
TSN ARE 0 43, IEH . 1 4, WA mT D Ay i/ 3 G
R e B R B T B O i ik s A FOLAS
W R 2 5, R R g/ RO K, AR BR T
AN/ BRI AN B R H A FS (] T, 3 4, P Y
Joi/ BROC T b Mk, B2 B N (R S AR/ B Bk %
W) o 457 BRI K B R AT, AL VA
=4 S E ALY, ARSI 84 H AR ZH K R
H 70 HBIRY T AR A 83.3%
1.4.4  SEH 504 FEHLABGE R AL KRR 30 2, 41
SRSV PHE 2 A, v 25 KGR A, v 2N R i
W, A% 6 H, HmEwE XA 6 H,
1.5 FWmAE

1EH A SRR ZH T 25K 10 mL/kg . dHEE
RG24 7 R OK R e, Fl ik 1. 87 mL/kg .
d, PRI EAHEIEAEZ R 318 ml/kg . dEH
hel, hei/NR AR IR AEZ R 15.9 mL/kg . d
HEHAZ, FAWAPARMY TIRKE NEFEL
JTREHER S, 6 £, THUAYT 12 A,
1.6 JZIEHR
1.6.1 CIA BEA R 5E T R 48 5L (Arthritis index,
AD 8 Ak T W0ARYY 5 B R AT AL P, AR T
RIGEBARE DL,
1.6.2  CIA AR BRI FHc i JHC A B8 Py s 1% 0« fofF
FHUERR A= RO K BROBUT B 48 R B | Wi 8038 5
A EAY S (ATJR AR | AR S0 RUBE A1 A i J5
FE (AR ), SR I 2 4 JEL R | R ) 5 A s 2
JEBRAD (4 JEBE (R I AR ), RS P AN i A R R
(ZEFAE) o R T A M IPAl SCTT Ih B FR B, I ise 1
BB o B A v 103 2 LR AR R (BRI A

1.6.3  CIA ALK R AL UM 56 R MEH 7 1 G
M.1.6.3.1 RT-PCR £HARKI CIA AR R B
U116  TNF-amRNA #45%7KF . B CIA #E#1K
T WA LR Trizol I H2 B RNA J& , 47
— 1k RT-PCR J i, Kl TNF-o \IL-6 K- 2 hiE
RBUR 25 WL, RNAR R & FEA RNA 2 pl, 10 pmol
5144 0.8 wL, TNF-a IL-6 L EH] . 4F % TNF-o
FEHFFN I L RS 4053 ) )2 . 5-GGATCTCAAAGA
CAACCAAC-3 H15-ACAGAGCAATGACTCCAAAG-3;
X TL-6 3K B A R iE 51 W 4 B R s-
CCCTGACTGGCTAAAGGACA-3 #l 5-CAGTACAGCC
GCCTTCT AGG-3; £ X & R H GAPDH % [H 751
B 51453 52 . 5- CCCATCTATGAGGGTTACGC-3 #il
5-TTTA ATGTCACGCACGATTTC-3, ¥ 14 % 14 Jy .
42°C K3 5 min ,95°C 2P 10 5,95°C E k5 s,60°C
FE 34 s, M40 ANMEFR S SEARJE HEA T4 A h £k
30T, A% AE PCR P2 e s, i SDS #44y
Br RT-PCR i 8 4% 46 U #¢ 4 (1) Ct ( threshold of
cycle) fH,
1.6.3.2  ELISA BRI CIA A7 A FL G 1 A
HLUIL-6 TNF-o 8 kK BUH i &, 3% 4%
A G U . FHBEARUI E 450 nm Ak £ LAY
WA, BRI S5 R ) fe AR TR 8 SR A I ASE il PRI RLARY
1.6.4  CIA BIRIK RATER G 20 A2 4k . T
HUAIT 12 JJG , MBS R A BRI A B 22 AR
o 15 B %) A BR OGS OB A I, Uik K b gk
BUNKE 286 B SR K, U AGE WY A i A
J& 4 pm VIR, 4T HE et 6B g1 I B b
LR TCAR M S A 1) BT A TG AR AR E K A
ZE LU 5 51 T8 B A2 80 TG % 4N A 12 i sk 41
41k,
1.7 SitEFR*E

BAELL x5 o, XA [F) 4 (][] — Ao [i) B G
FEUGT VU e A e 3 R o 300 e 0 e P B TR
Rl EmH . [Fl—F8 b5 A [ B [a] Be AR AL R FH &2
W7 225307, W SPSS 18. 0 Geit-#fs.

2 #R

2.1 HHEHEFH CIA BREAREST AL RS
00

2011 KRR E AL BUME L 5 TE # 4L 4
KRG S ATBUME 0 ~ 12 JH B E RN (P <
0.05 5 P <0.01), SEIRIL AL, FHELGLTE 10
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SR OGS B AL B I BRI, B 2 7 (P < e AR ENEESR(P<0.05 8 P<0.01), S5
0.01) ;2K RAHAE 6 JH ~ 11 JEIE AL /ME S B b, P2 A i AT R 10 8 - 12 JA i
TRE(P<0.05 5 P<0.01);thli/NilEATE6 Ji . FHFFEMN(P <0.05); 2 J5 i AT U AE 10 J5 i B &
8 Ji.9 Ji .10 JAmOCHT B AL BUMBEIR (P <0.05 88 FFE(P <0.01), W2y K5 sm A A wi i Al BUrTE
P<0.01)(£1), 10 J& ~ 12 JE B EREAR (P <0. 05) ; /5 I AL FU43 6
2.1.2 KREZAREERR AR 51E®  J8 ~11 JARTFREE(P <0.05 5 P <0.01) ; H1 25/ )
AR BRI ZE R AT AR 10 B — 12 RImtIE . B AR AT 6 .8 A ~ 11 FRRRAR (P <
FHE(P<0.05), G AL FE 1 8 ~ 11 FEE 0.01)(F%£2,3),

Tl BSHRFENE AL (x£5,n=6)

Tab.1 Changes of arthritis indexes in the rats of all groups (x s n=6)

215
J 0 A 14 2 A 3 4 5 6 Ji 7 4 8 JA 9 10 11 12 J#
Groups
TEH 000+ 000+ 000+ 000+ 00+ 00+ 000+ 00+ 00+ 00+ 00z 00= 0.00 +
Normal grou 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
group
FERIZH 717 = 8.33 + 8.50 = 8.67 = 850+ 517+ 850+ 933+ 9.17 = 9.17+ 9.33+ 9.83 + 717 +

Model group 1.33% 08" os* 120" o 431" 176" 2.07% 204* 2.40% 2.07%  3.49° 3.37*
PHE22H 7.67x 750+ 7.5+ 750+ 800+ 3.0+ 633+ 467+ 650+ 567+ 367+ 450= 3.67

Positive group 1.97 2.17 2.67 1.76 L.79 3.35 2.07 273 1.98 2% L51Y 0 3. 1.51
hgiAHEA 7.0+ 833x 833+ 717+ 7.0+ 500+ 3.00x 267+ 100+ 150+ 233+ 167= .83+
High-dose group 235 1.51 197 2.23 167 329 L10™  2.07% L67T*AY 198" 0.8 0.8° 2.23
hZgrhRiEH 7.002 9.00¢ 800+ 567 600+ 3.33x 267+ 300+ 167+ 1.8+ 267+ 317+ 2.00 £
Low-dose group 1.67 3.5 4.20 4.08 3.10 532 L6&3™ 3.5 225%*A 203"  273* 2.56 3.03

. HIER AL, P <0.05,% P <0. 01 ; SHAI4IHE, * P <0.05, *P <0.01
Note. Compared with the normal group, *P <0.05, *P <0.01; Compared with the model group, * P <0.05, **P <0.01

T2 BHKRAAM AT (x £5,n=6)

Tab.1 Changes of arthritis indexes of the left forelimb of rats in all groups(x +s,n=6)

205
(:ﬂ}JJ 0 J&l 1 2 1 3 JE 44 5 J& 6 JF 7 J& 8 J& 9 JH 10 J 11 Jd 12 J&
>Toups
IEHH 0.00+ 0.00+ 0.00+ 0.00+x 0.00x 0.00+ 0.00x 0.00+ 0.00+x 0.00+x 0.00+ 0.00+ 0.00=
Normal group 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FRIZH 0.00+ 0.00+ 0.00+ 0.00+ 0.00+x 0.67+ 0.67+ 0.67+ 0.50+ 0.50+ 1.00x 1.33+ 1.00=

Model group 0.00 0.00 0.00 0.00 0.00 1.63 1.63 1.63 0.8 0.8 1.67%* 2.07* 1.67%
FEE2G 4 0.00x 0.00+x 0.17+ 0.17+ 0.33+ 0.00x 0.17+ 0.00+ 0.00+ 0.00+ 0.00x 0.00+ 0.00=
Positive group ~ 0.00  0.00  0.41  0.41  0.52  0.00 0.4l 0.00 0.00 0.00 0.00* 0.00* 0.00*
PZRREA 0.50+ 0.67+ 0.83+ 0.67+ 0.33+ 0.17+ 0.00+ 0.00+ 0.00x 0.00x 0.00x 0.00+x 0.00=
High-dose group  1.23 1.03 1.33 1.O3 0.82 0.4 0.00 0.00 0.00 0.00 0.00* 0.00* 0.00*
REE/NFIRA 0.00+ 0.67+ 0.67+ 0.50+ 0.33x 0.83% 0.00x 0.00x 0.33+ 0.33x 033+ 033+ 0.33z
Low-dose group ~ 0.00  1.63 1.63 .23 0.82 .33 0.00 0.00 0.82 0.8 0.82 0.8 0.82
W HIEHH LS, *P <0.05,"P <0. 01 ; 5L LA, * P<0.05, * P <0.01
Note. Compared with the normal group, *P <0.05, *#P <0.01; Compared with the model group, * P <0.05, **P <0.01

xR3 HUAKRBRLFE AT (x £5,n=6)

Tab.3 Changes of arthritis indexes of the left hind limb in rats of all groups(x +s,n=6)

(fifgs ofF 1A 2M 3 4 sE e 7A 8 9 10H 1A 12
TEHR4H 0.00+ 000+ 000+ 000+ 000+ 00+ 000+ 000+ 000+ 000 00+ 000= 0.00 +
Normal group 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TREFIL 317+ 400+ 400+ 400+ 400+ 217+ 3.8+ 400+ 400+ 400+ 400+ 3.8+ 2.8+
Model group .33 0.00% 0.00% 000" 000" 172 041" 000" 000" 000" 000" 04% 0.75
FRE22H 400+ 3.8=x 367+ 350+ 3.8=x 133+ 333z 233+ 333+ 300x 200z 217+ 200=x
Positive group 0.00 0.41 0.52 0.55 0.41 175 0.52 1.37 0.82 0.89  0.63* 147 0.63

i RRHR 317+ 3.83+ 3.83% 333z 333+ 233+ 130 1.33:x 050z 08=x L17+ 0.8= 0.8z
High-dose group 1. 60 0.41 0.41 0.82 0.52 L51 0.55%4% 1.03* 0.84™%20.98™% 0.41™ 0.41* 0.75
REh/NRIE4 350+ 3.83+ 333+ 233+ 267+ 1.00x 1.33x 150z 033z 050 100z 117+ 0.67=
Low-dose group ~ 0.84 0.41 0.82 0.82 0.82 155 0.82%%4 1.76 0.527220.55"4% 0.63 0.75" 0.82
L SIEWARE P <0.05,%P <0.01 ; 5B L, * P<0.05, P <0.01
Note: Compared with the normal group,*P <0.05,# P <0.01; Compared with the model group, *P <0.05, *P <0.01
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2.1.3  KREARBAA R AL 424k, S5I1E
B LG B R R AT T AL B TE 0 ~ 12 JE
T G X (P >0.05) A5 B AL B 7E 0 ~
12 AR ETE (P <0.05 8{ P <0.01), SR
Fodss, B 2G 20 A7 ) i AT PE407E 10 B &R F
(P<0.05) ;P2 KA TE 6 ~ 12 JEI A7 J5 L Al
AP R R (P <0.05 B, P <0.01) ; 24 /NFI 4 6
Jil 8 ~ 12 JEATJE R Al BB, Z R A gt &
X(P<0.01)($4,5),
2.2 RZHEEEZN CIA 2K RS B Ak iz

RIS &

2.2.1 FEIGER AR S IEE A
L MO B2 5 BTG 00 R 7E 2 3
Jél.6 Ji 8 JA .10 ~ 12 JAE MR RN (P <0.05) s /2
JF M AT IR 1 ~4 JF1,6 ~ 12 JI 5 71
(P<0.05 5 P <0.01),, SHILLLE, 12K H]
A 12 225 SRR A AR IR T R (P <0.05) 5
2/ N 12 RIS 22 TR £ AT P ARG
(P<0.05), W3%6,7,

Fa FHRBAET AT (x £5,n=6)

Tab.4 Changes of arthritis indexes of the right forelimb in rats of all groups(x +s,n=6)

415 Groups 0 JH 1A 2 3 4 4 5

6 A 7 JH 8 J& 9 J& 0FE 1A 12 J&

o
J}f%'ﬁ 0.00+ 0.00: 0.00x 0.00= 0.00+ 000z
orma 0,00 0.00 0.00 0.00 0.00 0.00
group(6)

004
*ﬁ%’? 0.00+ 0.33+ 050+ 0.67= 0.50% 0.00=
ode 0.00 0.8 0.8 L2 0.8 0.00
group(6)
P54
mj)@.?jﬂ 0.33+ 0.50+ 0.50+ 0.83= 0.50% 0.17+
ostve 0.82 0.8 0.8 0.98 0.84 0.4l
groupgroup (6)
ZH R Y

L’Ji?,j}f’('lj%'ﬂ 0.00+ 0.00+ 0.17+ 0.00+ 0.00 0.00
1817dose 0.00  0.00 0.4 0.00 0.00 0.00
group(6)

25 /N4

LP?J‘(;JEE‘H 0.00+ 0.67+ 0.67+ 0.50= 0.33+ 0.50+
owneose 0.00 1.63 1.63 1.23 0.82 1.23
group(6)

0.00+ 0.00+ 0.00+ 0.00+ 0.00+x 0.00« 0.00=+
0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00

0.00+ 0.67+ 0.67+ 0.67+ 0.33+ 0.67= 0.33 +
0. 00 1.63 1.63 1.63 0.82 1.63 0. 82

0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00= 0.00 +
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00= 0.33
0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0.82

0.00+ 0.00+ 0.33+ 0.33+ 0.33+ 0.33+x 0.33z+
0. 00 0.00 0. 82 0.82 0.82 0. 82 0. 82

SRR AL, P <0.05,%P <0.01; SEMA LA, * P <0.05, P <0.01
Note. Compared with the normal group, *P <0.05, #P <0.01; Compared with the model group, * P <0.05, **P <0.01

x5 SUKRRAE ALE(x£5,n=6)

Tab.5 Changes of arthritis indexes of the right hind limb in rats of all groups(x +s,n=6)

ZH 5] Groups 0JA 1 2 JA 3 4 4 5 )4

6 J& 7 JH 8 JA 9 J& 108 114 12 A

WUl 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00=+
Normal group 0. 00 0. 00 0. 00 0.00 0. 00 0. 00

FRAIZH 400+ 4.00x 4.00x 4.00+x 4.00x 2.33=+
Model group  0.00% 0.00* 0.00" 0.00% 0.00" 1.51*
BIPEZG4 3.33+ 317+ 3.17+ 3.00+ 3.33+ 1.50%
Positive group 1.63 1. 60 1. 60 1.55 1.21 1. 64
N
rﬁf_j}f’;@ S g3: 383+ 350+ 317+ 3.3+ 250+
1gh-close 0.41 0.4l 0.55 0.98 0.5 1.64
group(6)
25 /NI
EPf JVSJEH 3.50+ 3.83% 3.33: 2.33x 2.67+ 1.00%
owmcose 0.84 0.4 0.8 0.8 0.8 1.55"
group(6)

0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00= 0.00 =
0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00

4.00x 400+ 400+ 400+ 400+ 4.00+x 3.00=x
0.00*  0.00% 0.00" 0.00% 0.00% 0.00% 0. 63%
2.83+ 2.33x 3.00x 267+ 1.67+x 233z 1.67 =

1.47 1.37 1.55 1.51 1.03 " 1.63 1.03
.50+ 1.33+ 0.50+ 0.67+ 1.17+ 0.83 = 0.67 +
0.55™ 1.03" 0.84™ 1.03™ 0.41™ 0.41™ 0.82™
.33+ 1.50+ 0.67+ 0.67+ 1.00+ 1.33=% 0.67
0.82™ 1.76  0.52* 0.82™ 0.63™ 0.52™ 0.82™

TE: SIEHA LS, P <0.05,%P <0.01; 5B ILE, * P <0.05, P <0.01
Note. Compared with the normal group, *P <0.05, P <0.01; Compared with the model group, * P <0.05, **P <0.01
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2.2.2 FEIRBOREIE R B E s AR TE AL 5 (P<0.05 80P <0.01), SR HE, KR4
IEH 4 R AL K R SIS BB AR 3 J8 .5 [RAS A B R R A i T B S B B R B )
Ji 11 RS A GITEEL (P <0.01) A£G BRESITFEX(P>0.05), K89,

PR B e AL (ELAE 1 ~6 J8 .8 ~ 12 JI e i 3 3 i

F6 HUAKRAEBATER(mm) 2 (x£s,n=6)

Tab.6 Changes of the anteroposterior diameters of the left hind limbs of rats in all groups(x +s,n=6)

251 Groups 0 Ji 1A 2 A 3 4 5 J 6 Jil 7 8 Jil 9 J 10/ 11H 12 Jd

IEH 4 7.61+ 7.23+ 8.00x 8.21+ 838+ 7.47+ 8.05+ 844+ 855+ 7.68+x 7T7.78+ T7.94% 7.78 +
Normal group 0.63 0. 48 0.73 0.45 0. 64 1.87 0. 65 0. 87 0.29 2.36 0.74 0. 68 0.78
HERIZH 10.87 + 11.96+ 11.77+ 11.75+ 9.87+ 10.86+ 10.63+ 9.87+ 10.33+ 10.60+ 10.27 + 10.24 + 10.48 =

Model group 2.53 1.23% 112" 0.67"  3.72 1.11 1.01% 1.11  0.50" 1. 06 1.00* 0.88% 0. 66"

FHM: 2520 12.23 + 12.21+ 11.51+ 11.16 + 10.67+ 10.76 + 10.27+ 9.72+ 10.28+ 9.98+ 10.26+ 10.31 + 10.27 %
Positive group 1.22 0.78 0.78 0.73 0.61 0.76 0.90 0.93 0.58 0.58 0.67 0.51 0. 68

PG EA 1191+ 12.45+ 11.57+ 10.74+ 10.25+ 11.17+ 10.22+ 10.14+ 10.64 = 10.35+ 10.11 = 10.18 = 9.71 %
High-dose group  1.16 0.70 0.93 0.87 1.21 0.73 0.79 0. 67 0.83 0.72 0.44 0.70 1.02"

P/ hFIRE 12,50+ 11,93+ 11.21+ 10.56+ 9.80+ 10.69+ 9.73+ 9.25+ 9.92+ 9.72+ 9.51+ 9.51+ 9.02=+
Low-dose group ~ 0.98 1. 00 1.08 1.00  0.90 0.71 0. 66 1.48 0.93 0.98 0.99 0. 80 0.63*

T HIER A, *P <0.05,% P <0.01; SEIHA LA, * P <0.05, P <0.01
Note. Compared with the normal group, *P <0.05, *P <0.01; Compared with the model group, * P <0.05, **P <0.0l.

R®7T BFHRREFEZEARE(mm) B (x+5,n=6)

Tab.7 Changes of the transverse diameters of the left hind limbs of rats in all groups(x +£s,n=6)

2H 5
G,H%'J O 1 2@ 3/ 4 sEA e 7/ 8/ 9 10/ 1A 12/
Toups
EH Al 598+ 6.60x 6.12: 6.69= 651+ 6.8+ 653x 651+ 659 6.64x 649 6.33x 592z
Normal group ~ 0.33  0.52  0.44  0.45  0.30 1.02 0.5 0.5 0.46 0.44 0.48  0.35 1. 40
BRI 8.98+ 10.19x 9.70x 9.77+ 9.30+ 7.95+ 8.91= 866+ 9.34x 875+ 8.66x 895+ 8.6l=

Model group 1.89  1.13% 0.62% 0.68% 0.69% 1.18  0.58% 0.54% 0.49% 0.58% 0.49% 0.64" 0.70%

FHPEZ 4R 9.51+ 9.77+ 9.6l 9.14+ 9.28+ 824+ 828+ 891+ 832+ 828+ 809+ 820+ 810=
Positive group ~ 0.60  0.61 0.94  0.58 0.49 1.01 0.27 0.46  0.45 0.58 0.48 0.49 0.44

2 KR4 9.34+ 10.05+ 9.28+ 8.85+ 832+ 850+ 827+ 866+ 865+ 836+ 838+ 827+ 7.85=x
High-dose group  1.05 .05 0.52 0.54 0.62 0.33 0.64 0.8 0.55 0.61 0.70  0.66 0.97

NI 9.75+ 1021+ 9.27+ 8.59+ 8.20+ 842+ 821+ 858+ 843+ 7.62+ 7.46x 7.98x T7.87+
Low-dose group  0.86  0.64 0.89  0.63 0.77 1.11 0.49 0.92 0.81 1.05 1.03 0.56 0.90*

H L HIEW LB, P <0.05,% P <0.01; 5L HEL, * P <0.05, "P <0.01
Note. Compared with the normal group, *P <0.05, *P <0.01; Compared with the model group, * P <0.05, **P <0.0l.

®8 HAKRMA)FI LT (mm) B (x £5,n=6)
Tab.8 Changes of the Left hind limb foot pad thicknessin of the rats in all groups(x £s,n=6)

ZH 5
G,E%J 0/ 1R 2/ 3R 4 sKH e 7H 8 9B 10/ 1A 128
Toups
IEH A 3.74x 4.19x 4.28x 3.87x 3.97+ 4.23:x 3.85x 3.70x 3.63x 3.51x 3.33:x 3.43x 3.67=
Normal group ~ 0.39  0.54  0.58  0.29  0.24 0.75 0.4l  0.37 0.28 0.30 041 0.42 0.99
RIZ 6.33+ 5.8l 505+ 564x 6.72: 6.23x 564x 531x 527x 537x 519:x 502z 4.56=

Model group 1.57 0.85 0.97 0.54% 1.59 1.57% 1.5l 1.17 1.01 1.06 1.19  1.05% 0.90
B2 2 6.27+ 6.42+ 5.8+ 560+ 556+ 535+ 522+ 4.72x 505+ 4.89:+ 466+ 4.33: 4.66+
Positive group 0. 56 1.86 1.69 1.68 1.30 .60 0.77 0.35 0.9 0.77 0.75 1.23 0.58
i KFHE4 6.15+ 6.10x 592+ 5.8+ 568x 5.54x 503+ 533x 4.87+ 4.45:x 497+ 4.66x 4.57=x
High-dose group  0.49  0.93 1.20 1.15 .23 0.98 0.36 0.82 0.54 0.65 0.99  0.37 0. 80
g hFIEE 6.80+ 5.98+ 6.10x 4.91% 525+ S 11+ 4.8+ 470+ 521+ 4.49+ 458+ 437+ 4.62=+
Low-dose group ~ 0.78 1.45 1.67  0.60 .23 0.87 0.4l 0.42 0.33 0.8 0.89  0.80 0.54
T SIEFRAK,*P<0.05,%P<0.01; SHIALLE, * P<0.05, "P <0.01
Note. Compared with the normal group, *P <0.05, *P <0.01; Compared with the model group, * P <0.05, **P <0.0l.
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2.2.3 AR E AR M AR L 5 E R A
P BV R B SR AT IR AR TE 0 ~ 4 J4 6 4 .8
~ 12 JA B {1 4 2 e (P < 0.05 5 P <0.01) ;
IR RIS 1 ~4 J8 .6 ~ 12 JE 3,

FHB2EE X (P <0.05 3% P <0.01) ; SHIEI4 1
B B0 T AT I T e R T 1 I TE B W 22 S
(P>0.05), W3 10,11,

R AHRKZL)E B R L (mm) ZEE (x £5,n=6)
Tab.9 Changes of the highest points of left hind limb metatarsal of the rats in all groups(x +s,n=6)

ZH I
G,H%'J o 1 2@ 3/ 4 sEA e 7/ 8 9 10/ 1A 12
Toups
ERA 536+ 5.92+ 494 536+ 556+ 564+ 58l% 554+ 567+ 526+ 558% 546+ 541+
Normal group ~ 0.38  0.38  0.73 0.5l 0.48 0.28 0.52 0.3% 0.36 0.55 0.36 0.32 0.47
L 8.76+ 9.68+ 9.39+ 861+ 851+ 9.78+ 842+ 7.02x 805+ 881+ 837+ 858+ 850+
Model group 1,52 0.88" 0.69% 0.20" 0.56" 1.15% 0.13" 1.35 0.93* 0.41" 0.52" 0.58%  0.31%
BHPEZ 4R 9.30+ 9.91x 9.05+ 851+ 863+ 9.19+ 822+ 7.77+ 800+ 868+ 7.77+ 8.09x 7.95=
Positive group ~ 0.51  0.67  0.64  0.44  0.42 0.81 0.42 0.50 0.53 0.95 0.43  0.53 0.41
PZRKEA 8.94+ 9.03+ 883+ 7.87+ 851+ 890+ 843+ 828+ 829+ 820+ 810+ 835+ 810+
High-dose group 0.87  0.82  0.76  0.63  0.51  0.59 0.45 0.77 0.36 0.34 0.46  0.31 0.59
hZG/NFIEA 9.35+ 9.23+ 8.47+ 823+ 8.45+ 8.8+ 822+ 863+ 800+ 813+ 837+ 7.78+x 7.95%
Low-dose group  0.58  0.55 0.70  0.88 0.31 0.8 0.33 0.58 0.26 0.35 0.37  0.56 0. 61
S ERALE, P <0.05,"P <0.01; S LA, * P <0.05, *P <0.01
Note. Compared with the normal group, *P <0.05, *P <0.01; Compared with the model group, * P <0.05, **P <0.0l.
F10 HFHAKXRAFERETER(mm) 2Bk (x+5,n=6)
Tab.10 Changes of the anteroposterior diameters of the right hind limbs of the rats in all groups(x +s,n=6)
215 Groups 0 & 1 2 A 3 4 J& 5 J& 6 A 7 J& 8 JA 9 J& 10/ 1A 12 JA
EHA 7.64+ 6.86+ 7.55+ 7.81x 7.77+ 8.41+ 835+ 7.78+ 839+ 7.80x 7.83+ 8.24= 8.04 =
Normal group 1.06  0.34  0.42  0.35  0.45 1.10 0.37 0.55 0.56 0.68 0.70  0.86 0.44
iV 12,16+ 12,45+ 11.19+ 11.20+ 10.89+ 10.53 = 10.19+ 9.42+ 10.38+ 10.19+ 10.21 + 10.22+ 10.29 +
Model group  1.33% 1,08 1.17% 0.77" 0.59% 1.27 0.65" 0.99 0.58% 1.16° 0.94* 0.92%  0.55%
PEPEZS4 1171+ 11.58+ 10.40+ 10.73+ 10.57+ 10.38+ 10.00+ 871+ 10.12+ 10.21% 10.24+ 10.05+ 10.15 =
Positive group ~ 2.01  2.05 1.65 1.52 .50 1.26 1.16 0.5 0.71  0.96 0.76  1.45 0.61
PZRHFIEA 11.73+ 11.39+ 11.34+ 10.74+ 10.15+ 10.92+ 9.93+ 9.21+ 9.62+ 9.72x 9.37+ 9.77+ 9.53 %
High-dose group  1.39  1.55  0.33 0.86 0.60 0.96 0.77 0.45 0.83 0.8  0.63  0.68 0.76
2GR 12.44 + 11.67 = 10.66 = 10.57+ 10.05+ 10.94+ 9.92+ 9.08+ 9.48+ 9.16+ 9.55+ 9.79+ 9.27 =+
Low-dose group ~ 1.14  0.97 .20 1.15 0.74 0.59 0.72  0.78 1.08 0.83 0.87 0.60 0. 68
WS ERAE, P <0.05,"P <0.01; SHHIL LA, * P <0.05, *P <0.01
Note. Compared with the normal group, *P <0.05, *P <0.01; Compared with the model group, * P <0.05, **P <0.0l.
F11 HFHKRABERALRE (mm) 2B (x+5,n=6)
Tab.11 Changes of the transverse diameters of the right hind limbs of the rats in all groups(x +s,n=6)
415
G,E%J 0/ 1R 2/ 3R 4 sKH e 7H 8 9B 10/ 1A 128
Toups
ERA 6.22+ 6.26+ 6.07+ 6.45+ 6.80+ 6.99+ 6.65%+ 6.55+ 6.61+ 689+ 6.8+ 6.73+ 6.91%
Normal group ~ 0.55  0.34  0.36  0.76  0.49 0.7l 0.55 0.64 0.52 0.58 0.45  0.31 0.36
i 9.10+ 10.11+ 9.44+ 9.48+ 9.34x 883+ 9.07+ 870+ 894+ 892+ 898+ 9.10+ 9.04+
Model group 1.90  0.72" 0.50" 0.75™ 0.80" 0.97 0.49" 0.73" 0.55" 0.72% 0.55" 0.93*  0.82"
FH 25 41 9.22+ 931+ 890+ 894+ 877+ 820+ 824+ 858+ 807+ 840+ 826+ 812+ 831
Positive group ~ 1.70  1.84  1.57 1.09 1,20 1.40 0.80 0.80  1.07 .13 0.97  0.92 0.91
2 KFE4 9.70+ 10.08+ 9.46+ 9.08+ 872+ 878+ 835+ 9.26+ 850+ 858+ 82+ 858+ 831
High-dose group  0.95  0.95  0.38  0.45  0.58  0.95  0.48 .30  0.54 0.44 0.37  0.39 0.36
2RI 9.97+ 1031+ 9.44+ 8.64+ 876+ 879+ 8.66+ 838+ 852+ 832+ 847+ 816+ 8.04%
Low-dose group  1.46  0.54  0.65  0.99  0.83 .05  0.67 0.78 0.75 0.98 0.57  0.58 0. 86

T SIEFRAK,*P<0.05,%P<0.01; SHIALLE, * P<0.05, "P <0.01

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

“P<0.05, "P<0.01.
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2.2.4 A5 B R R B e GRS IE
A R T2 R BRUA S B R B A 0 )]
~5 J& 8 J& .10 J& 11 FBH B FE (P <0.05 5 P
<0.01) ;43 )5 okt B fe ey s B {ETE 0 J ~6 Ji .8

2.3 HPHEEGN CIA BB XRXTIBEIL-6,

TNF-amRNA #R R &R RIEKTEHNT
SIE R A e BRI KRR O 1 B 10-6 \ TNF-

o mRNA % B A REKFRZFE LW (P <

Ji~12 N REFE, ZERASITFE L (P <
0.01), SEAIA L, 9697 4 A 5 5 Bk 7
ERE N ICH B 2255 (P >0.05), W 12,13,

0.01), SR i, FRYEZG A H 2y K /Nl
2 1L-6 \ TNF-a mRNA ¥4 5% K Rk K F B ET
W, EZFAGIFE L (P<0.01) (£ 14),

F12 HFHAKRAFEHERE(mm) B (x+5,n=6)
Tab.12 Changes of the right hind limb foot pad thickness of the rats in all groups(x £s,n=6)
ZH 50
G,H%'J O 1A 2@ 3/ 4 sA e 7/ 8 9 10/ 1A 12
roups
IER A 4,05+ 4.44+ 3.96x 3.89=+ 401+ 431+ 3.68+x 356+ 3.47+ 3.42+ 3.33+ 3.33zx 3.46 +
Normal group 0.26 0.28 0.23 0.22 0.47 0.73 0.33 0.28 0. 41 0.26 0.54 0.47 0.25
HERIZH 6.51+ 5.91+ 550+ 5.28% 6.83+ 6.36+x 530+ 450+ 4.94+ 4,98+ 504+ 4.72% 4.49 +
Model group 0.81% 0.71% 0.72%  0.89% 1.16%  1.42% 1.17 0.95 0.55% 1.08 0.80% 0.68" 0.59
PBH: 254 6.21+ 6.22+ 5.61+ 507+ 540+ 6.18x 507+ 4.67+x 439+ 523+ 499+ 452+ 4.55 %
Positive group 0. 83 1.82 1.72 1.31 1.24 2. 14 1.33 0.75 0. 86 1. 14 0.93 1.31 1. 10
MARFEA 6.23+ 639+ 527+ 511+ 529+ 608+ 4.66= 513+ 473+ 436+ 474+ 445+ 441z
High-dose group 0. 68 1.17 0. 68 0.97 0. 82 0.95 0.48 0.73 0.73 0.44 0.54 0.77 0.63
P NFIRE 6.82+ 591+ 555+ 5.28+ 5.33x 575+ 4.52+ 4.86+ 4.49+ 4.45+ 4.43+ 4.33x 4.84 +
Low-dose group 1.36 1.20 1.36 1.48 0.79 0.95 0. 50 1.16 0.95 0.58 1.21 0.65 0.77
HE HIEHAEE, P <0.05," P <0. 01 ; AL LEL, * P <0.05, *P <0. 01
Note. Compared with the normal group, *P <0.05, *P <0.01; Compared with the model group, * P <0.05, **P <0.01.
RI13  AHREA )G B R A (mm) 22 (x +5,n =6)
Tab.13  Changes of the right hind limb metatarsal highest point of the rats in all groups(x £s,n=6)
ZH 5
G,H%'J 0/ 1R 2/ 3R 4 sH e 7H 8K 9 10H 1LHE 124
roups
IEH A 572+ 5.71+ 5.24+ 522+ 583+ 566+ 572+ 567+ 550+ 562+ 567+ 552+ 5.62 +
Normal group 0.15 0.24 0.73 0.77 0.22 0.37 0. 38 0.43 0.39 0.42 0.44 0.36 0.37
R 9.76+ 9.76+ 9.30x 8.79x 9.07+ 8.97+ 8.8+ 7.43x 8.23x 8.66x 825+ 9.06=x 8.46 +
Model group 0.76" 0.84™ 0.82" 0.22" 0.80" 0.59% 0.56" 1.63 0.57% 0.76" 0.38% 0.90" 0.45%
PR 2541 9.09+ 9.21+ 870+ 8.09+ 859+ 842x 7.9+ 7.69+ 7.39x 7.93x 7.79x 7.84x 7.95x
Positive group 1.35 1.78 1. 46 1.45 1. 44 1.27 1. 19 0.87 1.28 1. 15 0.98 1.18 1.21
A RFEA 9.08+ 9.0+ 876+ 848+ 831+ 8.68= 811+ 7.91+ 814+ 826+ 804+ 7.92+ 808z
High-dose group 0. 61 0.53 0.92 0.32 0. 61 0. 60 0.74 1.02 0. 81 0.59 0.54 0.57 0.27
RZG/NFIERA 9.40+ 9.53+ 9.05+ 8.64+ 8.6l 842+ 7.89x 853+ 7.99x 8.10x 870+ 8.25=% 8. 11 =
Low-dose group 0. 83 0. 67 0.35 0.57 0.32 0.79 0.51 0.52 0. 65 0.51 0. 54 0.53 0. 69
HE HIEHA L, P <0.05," P <0. 01 ; SHAIL LEL, * P <0.05, *P <0. 01
Note. Compared with the normal group, *P <0.05, *P <0.01; Compared with the model group, * P <0.05, **P <0.0l.

K14 BHKBEEFEHL IL-6 TNF-omRNA #5312 EK T (n=6)

Tab.14 Levels of mRNA transcription and protein expression of IL-6 and TNF-« in the synovial tissue of the rats in all groups(n =6)

IL-6

TNFo

mRNA #5555 7K 5

4151 G
roups mRNA transcription

levels

HHFIBKF

Protein expression

levels

mRNA #5557k
mRNA transcription
levels

HHRIBKF
Protein expression

levels

119.57 £13.52
514.38 £22.73 *
193.29 +22.70 ™

1E % XF R 4H Normal group
I HEZH Model group
BHPEZEH Positive group
T2 K5 B4 High-dose group 284.53 £21.76 44
T2l /R4 Low-dose group 328.16 £27.96 ™44

36. 110 £3. 590

51.948 +7.225%
38.427 +£3.300 ™
41.056 +3.642™
43.184 +4.085 ™

107.46 =17. 01
704.33 £48.39 *
272.68 £25.89 "
353.24 £11.60 ™44
417.88 +£20.20 A4

96.972 +15.930
380. 640 +62.273%
119.579 £9.157 ™

80.230 £24.073 ™
120. 966 +110.279 **

IEH A LS, #P <0.05,%P <0. 01 ; SR LA, * P <0.05, *P <0.01;
#P<0.05, #P<0.01;

S PRPEZE4H A, 2 P <0. 05,22 P <0. 01
*P<0.05,""P<0.01;

Note. Compared with the normal group,
4P <0.05,424P<0.01.

Compared with the model group, Compared with the positive

drug group,
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2.4 HHEFHN CIA BB ARAERXTHLAR
ERRMm

TE 2R AT BROC Y TG, 4 20 i HE 51 B
55, KT SR I UK DL AR PR e i= i, A7 2 KRR
AT BRI R T R A T R A M R R R O
G0N JE RGN LH 20 LA B F M 1 A | A R R T A i
i, DA CV A oy = e A R R s A A RO
bagiisige O S o W) IR I SRR G = g2 K
JE IR A 23 0 P £ e 4] 4088 A | om0 2 G B I
255 5 R RE /N 1 2 G A AR A 2R WL D R 1
AR, OG0 I W A 0N B IEER UL B R
S SRR AR AR R A A BTk (T 1, UL SR R A
4).

3 g

RA JE—Fp Utk X FRE 22 18 G T 2 Sk
TOMEAL o T R R B B B R i, &
P S LS 20 i e o 2 v g 301 T i 54 fe
AT DIREREAT . 5 BRI O I A8 55 T A,
YR, B R R B AJEXT RA K0
BLRITRABT ST, 1697 X6 50 B 1) 41 25 ) A o ]
SR, i A AN, LR 2% R K, IS
RE T ELER 2 N TR D) RE 6 B2 W
g, PR E YT R DR, SRR R LR Y
IT 715 ST B 2 [ PR KR S % o 5 38 D) s 2
fRDRAME ST, RA J R 2o IR S, BN
AN S A e J 5 A1 DR XU R ROAN [R] 0 TR 3R 9 52
M, AR AILAAR S R B 8 I R 2R AT O, A8 IE A
MFRR M B A 22 2% B TR, RA SRS 2
DA R 5 B, OG5 21 A8 S R, 2 ik
AL SZBEAE Y TR A4S B DL S s SN F i
RAZIE B4 v 6 300 g BRLRS A g EL 3 ikt 28 K A A R
B, VRS, U5 A e A i A, MR 2 )
AL P2 T AR RAL R, WA IRIT RA £
07, AT 0 RA SRR SCT fR A K A ik
VIR I 0 A E AR, T HX A5G R MEFE R ESR | CRP
FARSESRRR RF (CCP A RAFRIAIEAE . Jrh 24
REORH, PEIE D0 R, g H v, ME98, i e\ Rk
PP, R, D B, DU 2 AT P B BRI 08 2%
E RN ETINCT (S )| = P o R a7 3 8 &2
T2 T AREE ARk B 245 U, YIS
S RA B BAL O Tt — B i Y
BRI H A T RA SR R Y 248 L AR -

CIA A5 it FiRREST , UE B 25 B A5 17 RE A 20K
2 CIA FERI A OGRS B 40 , AR AL mT
fiE 5 LT A T G A 1 R A A AR IR T
RIBMK, KT RA RIEHLEIRR, E PR 228
WA AN IANRSS T, BUAT T Rkt g, £
TS S0E B Bk M 2 59 . T 41/ 5
BB S 1 SO g, T 40 L 2m ST B 200 i PR 7 T 4%
RA T8 A B g R A2 b A K AT o 45 Tl S T
HLILPUR AR 528 S5 (0 470 B 03 1R PN B 2 3% 1 4
JifL, F= A AL FE RF A6 N IR 2 22 5a PR, 0
YA, RO R M A 5, R BOS e A,
TEAMA R Gt O R RAE A5, Bl AR
BIRE— A FE R T S B 40 W BF Th17 B9 %
B, G- RN - T S8 VR RA R0 1A% 0 38
TR, WEEIER, REE 7 RA B0
KAEEEAEH, Hrp NF-«kB,TNF-o \ IL-6 1117 %
R R R B A LR, IL-17A
S 17 FIGER JERY 2 Th-17 400 3 20800 45
T, FEPUIL A A0 A | B B SRR ) A S A P R
SRR, SR, 3R AY Th-17 40 S0 B 1L-17 Fik
W25 5 T 35008 M AR E A B e B . 1L-17 ASAY
F T 40 R A AR PR R R S 1) B TR
T, BUEWIPT RA BN W S W P IL-
17 m#ik . 1IL-17 s IL-18 ' TNF-o BG4
VR S0 2 00 G A P R A W A4 R
WEFMIE R T, IF 5 H R PR R 80N , KR 2%
BARPERY S A AEVEB IR it ELRE A T 0 Al
JfL 200 0 B A 4 R T, SO0 R SR O AR,
A AL A A Sl IR, TL-6 J2 T ik
OV 200 A2 440 i R R 2 2 4 Bt 7 2 E R T R
N (B i I A5 T T A AR L6 fE
R RPN X RA SO AR 2 A T3 1L-1,
TNF-a S0, & TNF-o 8 3 2 A 42235800 s R TR
T 1L-6 HART RIEDIRE, fE 3 RA =& A S¥iik
FARHEE R I VEHT, 25 RA BE B3R 5 R &
1R, TL-6 J& 55— N OA Y 1L-17 RS A , [
IHVE A Th-17 20534k A o A8 b 230 R 1 S 15 1A
W AL-17 B2 A K Ihag ™ W 1L-17 3Gl i i3
T IL-6 447 Th-17 4%k, LB R BE X 44—
FiE PR SRR A TNF-a 25 RA Z R S0 L
il , TNF-o 545 P4 5 20 MO SRR RN B 01, A 3 11 40 i
5558 N R AN AT ORG S 0 5 R R R R AE,
i NF-kB i@ 428175 521 15 Bl DR 36 4 a8 o Bz AR K
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PR 55, i T O B 1) 2 R D I 45 5% A i M & e, DA
Kei AT 4020, 412 1 40 B 4t M S 21 24 4 i 53
WA I T RS ER (2 1 e T e A S i L ik
AL, RYEHF5 5 RA R RO BRI A2
SMEPR A BAE L, A0 B AR 3E , SR s I Al — A~
S M4 FREL e AT O I, T =
BRIV IR, A S5 [ I AG I T NF-B P53 4§
AT T F (MR SCEAE R R T) , 4558 5 ik
TEARFFS ) IR CTA BRI AR 12 JE P, RE T 1)
14 S et 9% Bh3U) RA e BRARRAE S HLMLHT, mTRES
F 5 RA AP IR IEE MERN S5,

S 3k
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SO 25 85 7 T K BRI A 2B 441 i 88 ik
SH-SYSY 4 a9 /E A

KE#R L KB EFFHLRESE K L XEBN EF5ZEOE

AL

(1. HABE R B BB B O 3230 28, JE BN B OB T 7% o Bl /R 2% 5 BRI 7T
PSR A B BB S 2%, AL 1000532, dbntatifidt EER, ALt 100026)

[FZ] BM W WEE I 2RO 35 55 7 70 K B2 vk At 2Bk 40 i vk SH-SYSY 20 A 4 DL KB 5
RSB RO HXT R S A G T AL, ik IRAMIR R SH-SYSY 40, 43 X HREH (C 4) K
Wis5 1 SO 3 S, BHZWHE /314 0. 0625 mg/mL 0. 125 mg/mL.0. 25 mg/mL.0. 5 mg/mL il 1 mg/
L, I 5 4% 2H 40 i A E s 1 ( MITT) AR5, 2652 0. 125 mg/mL FEAT 40 i 40 038 26 S0 Y (| LS 20 JIE 25 I 0 26 32
RIEY)-1(IRS-1) (cAMP XN TCFLS A8 M (CREB) Rk MR L, &R SR L, Kok 258 41 MTT A5
FHiE (P <0.05) AHHIEAS L R B0 4 B A A 00 s U BE R 47 S5 AE K IRS-1 F1I CREB Rk, &i& Erh
2R 25 K PR AR AR Al 2L A 48 S PR 2T ) B S SR BRAH DG I F IRS-1 il CREB 33k Il 2247
PR AL S5 1 5 A5 S B 6

[REIA] BRI ENG ; 22y, Bmita s il s Adh & BEAn AR #% SH-SYSY

(FESES] R33 [ X#ARIREE] A [XEHS]1671-7856(2015) 04-0058-03

doi: 10.3969. j. issn. 1671. 7856. 2015.004. 011

Protective effect of the traditional Chinese medicine prescription,

Jiu Nao Yi Zhi water extract, on human neuroblastoma
SH-SYS5Y cell line

ZHANG Jing-yan', ZHANG Jing-shuang' , CAO Zi-qing®, ZHAO Zhi-wei',
ZHANG Xu', WU Yan-chuan,' WANG Yu-lan', WANG Rong'
(1. Central Laboratory, Xuanwu Hospital of Capital Medical University, Key Laboratory for Neurodegenerative
Diseases of Ministry of Education, Center of Alzheimer’ s Disease, Beijing Institute for Brain Disorders,

Beijing 100053, China; 2. Beijing Municipal Chinese Medicine Hospital, Beijing 100026, China)

[ Abstract] Objective To observe the protective effect of the traditional Chinese medicine prescription, Jiu Nao Yi
Zhi water extract, on human neuroblastoma SH-SYSY cell line, its effect on expression of insulin signal transduction
pathway, and to explore the related mechanisms. Methods  SH-SYS5Y cells cultured in vitro, were divided into control
group, Jiu Nao Yi Zhi No. 1 prescription group and No. 3 prescription group. The doses were 0. 0625 mg/mL, 0. 125 mg/
mL, 0.25 mg/mL, 0.5 mg/mL and 1 mg/mL. The thiazolyl blue (MTT) metabolic rate of each group was determined.

[E£TE bt AAREFE S (7132044 ) s #0 TR R RFHIFE T H (2011-1001-02) 5 b 5T TA: R G882 IR TAE R AA 14l 3¢
B3t H (2009-3-64) ,
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The dose of 0. 125 mg/mL was chosen for cell immunofluorescence analysis, and to observe the expression of insulin
receptor substrates-1 (IRS-1), cAMP response element binding protein ( CREB), and the factors of insulin signal
transduction pathway. Results Compared with the control group, MTT metabolic rates of the Jiu Nao Yi Zhi groups were
significantly increased (P <0.05), and the cell morphology was much better in those groups, cell body more plump, well-
adherent and neurite extensions were observed. The expressions of IRS-1 and CREB were higher than that in the control
group. Conclusions The traditional Chinese medicine prescription Jiu Nao Yi Zhi water exiract can protect neurons by

promoting nerve cell growth, and improving the expression of IRS-1 and CREB, the factors of insulin signal transduction

pathway.
[ Key words ]

neuroblastoma, cell line SH-SY5Y ; Neuroprotection

Bi] 7R 9% 165 2R 9 ( Alzheimer’ s disease, AD, X
PR AF 1 R ) 2 DLIA N D) fig B A Dy 3 B R
() 1P i B R e R SR AR R, I K | 80%
PLE i B TR T ORI & AL AS B R
PE AD, i T 5= A &0 52 W RDE T S i,
AD B 2By ko i I 2 9 RN T e R 2 0
I N 25 DU RS0 0 AD Y &R HIL I
Tor A%, AR Bk N 28 o0 R B 2R Sl
BEARAE AD K& e b i 1 FH BRI B 5 R 2% 5 AT
e,

R 5 BB F B A AT S AR,
I RCERAE B 4 AR I AN Ak
PRAFIR A 25 0 TR, FE I PR I X — 26 i 5 4955
AEFRIRITAE T DI & IR 25 T
REAE E ol 28 00 M 1 336 2 S | I RE A
SYSY MBI {55 % Akt/PKB, P-CREB
(2R ASBIFSE FU03E 3k X 5 R G i 8 e 40 1) i L
By (150513 507 Jr R KB Ao 2248 20 i
Fakk SH-SYSY 4 g Ak 1K DL R i 1 25 05 5 10 1) 5
M), 3R X 2 0 B A VAL

1 #8Fs %

1.1 SCIEHHH

L1 0Bk . A bl b 40 s vk SH-SYSY 41 g
K H B fR B s R 2E B

11,2 255 5] . R 25 8 7K B v rh RO 25 55
P (R FE AR E K WS WE
M CHUE AT A 20 R R R TR AR, 15
R HL T RO RREE, AR5 INZE IR /K &9 15 min, B0
B B3, B DOTE Y A ZE /K Z W 15 min,
BT W, R P R Y TR A TR
A1 g A 2/3 mL, BI5 2810 100 g 4 245415 3
300 mL 7K 42 ¥ ). MTT ( Bg ms @5, 3-[ 4, 5-

Alzheimer’ s disease; Traditional Chinese medicine prescription, Jiu Nao Yi Zhi; Human

dimethylthylthiazol-2-yl | -2, 5diphenyltetrazolium broide )
Z Sigma ;= i, T H I ( DMSO) & 465 AR
ik T | =
1.2 XEWFHE
1L.2.1 4% . S 10% 4 1S 9 DMEM
Brgedk BT 37°C 5% CO, ¥EFAH PR3 d #ilk
1,6 d BT IR,
1.2.2 s MTT AR A KRS R AF AR
SEIR SH-SYSY 411 1 x 10*/mL %5 i 3570 T 96
FUAR ( Nunc 7= &) o BFLE N 200 pl, K555 48 h J5
O3R 3 AN HRAL RO 255 1 SO L (R
FEEE 302 AMFIRSE) 13 S Ord (FE s
NS BT M) TR SR, &)
20 Jr JnkE R 245 ) 1 R BE 43 53R 0. 0625 mg/mlL
0.125 mg/mL.0.25 mg/mL.0.5 mg/mL #1 1 mg/
mL, % 2H 55 TR R AR AL A A0 L BORR 55 . Ak 2l 5%
24 h J5 /0 MTT % (5 mg/mL)20 wL/FL, T 37°C
H 4 h JE W IR, F9m DMSO ¥ 200 pl/fL,
P 10 min 5 FH 4 3 K B 45 12 ( Multiskan
Spectrum ) M 5 550 nm AEWEGEE(E (A)
1.2.3 AR BT o SH-SYSY 4iffILL 1 x
10*/mL B3 BE 36 AP T 24 fLAP, B LA 1 mL,
FHFAAT SR 48 h 5 R UL b 3 AT Je 25
B ARHE MTT 255561 0. 125 mg/mL 25457 &4 H]
YA 24 h, SRR FFEE IR, ] PBS TRVE 1 IR, A
49 25 WS [E5E 30 min, 10% L E IS 1 b, 0
A—¥HL(IRS-1 Hilk CREB $ii4,1:100) T 4CHH
17, H PBS PR JE AR . Bt (1:200) BEF 1 h,
PBS VI T2OGE B WM N M IFREML .
1.3 #it=ZEAE

fii 1 SPSS 17. 0 FAF#kA74e1 1, TR BORER Y
B BRI (0 +5) Foom, AR HLBCR SRR R Oy
ZEHT, P <0.05 RRZERAGIH#E X,
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2 #R

2.1 MTT Rt =Nz
MTT 45 50 s, Kok 25 8 1 507 ddm 3 5
J7 41 SH-SYSY 4 e MTT FCiH R 7t 5, 4 ki i35
Petng | SXPRRAMLL, P <0.05, ZR A &R
X(£1),
1KMW 1 SHHM3 54N
SH-SY5Y 4l MTT 135 2 14 5%
Tab.1 Effect of Jiu Nao Yi Zhi No. 1 or No. 3 prescription
on the metabolic rate in SH-SYS5Y cells
4151 WEMWEEE MTT
Groups(mg/mL) & Hmizs s 1 574 Bl s 3 S
Xt R4 Control 0.517 = 0.005 0.738 +0. 025
0. 0625 44 0. 505 +0.008 * * 0.771 £0.012**
0. 125 Fl&E4 0.484 +0.006* * 0.770 £0.014**
0.25 Flwd 0.475 £0.005** 0.779 £0.015**
0.5 4l 0.472 +0.006* * 0.774 £0.016**
1.0 a4 0.443 +0.007** 0.772 £0.014**
n =30 for each group; ** P < 0.01 vs. control group.

2.2 HpGERKEE

AL A L E, B #5581 5 5 F 3 5071
S0 R0 TR SRR R4 40 TR AR T N B R A 2 A
K 40, SxF AR, 1 505 3 SO A b
IRS-1 Fl CREB FikHifn, #£41 SH-SYSY ZHftEniE
A S CREB . IRS-1 BYRINE L0 WK 1, & 2 (A
1,2 WXJEES) .

Bl A BN FER ALK S A
AR CRRES, BA SRS AN AR
f i 25 DR, T TS5 5 6 28 0% B 5 |
SN IR, P R, B ENS | 5 R R,
R A, A B R e T AT &R &
B, B 5 5 e O e £ HF 1A S0 55 3% 1 A 4 BE 20
JHLJE A0 L ( SH-SYS Y ) A= <, M AL AT B 5 HLAR
P 2T R Sl A LR F R R A A L Ik
JE AT — H AR 52 5 Z M S I 2R (1 K H AR
wi,

A 57 45 S 2 B, RO 25 5 7K H5E VR RE £ i SH-
SYSY £ b0 Jf A< 1A R Ay 5 R I 2 e 19 JE | I g 4
= MTT g%, MTT 238 i A w1 IRy,
T A R A T f B B R e St R ol LA i oy AN
VST K A 25 (05 i R BB O OB A 4 A v i SE 240
JTCHIIRE . DMSO ¥ fift 40 it i i FE B, FH 42 ik K
FiEHRASAE 550 nm P AR I HOEIR A, 7 ()42 2

W76 20 0, MTT {E 8K, R RIS 4 e gk B
Wz,

ASTEVAL, Wz Tl i 2 4R R 08 H BHA7E
Ifii IRS-PI3K/Akt-BAD-CREB 48 Bl 2 H: = 5k 48
Z— IRS WEFR 1L % PI3K/ Akt , 5 Z(di CREB
MRtk , N s 2 e A7 . A= DA IR R 45 1 3R
HH SR P £ 0 M 3 K B VR BB A 7R i SH-SYS'Y 4 i 77
T PI3K {55 #% P Akt #1 p-CREB (9235 7K,
MM Akt ZEIRIN AT ¥E CREB BEBR 1L 3% fin, B 5 4%
FAR N IR SE 4S5 R p-CREB F3k34in—3, 1M SY5Y
YR AF TG — J7 AR T p-CREB K35 /K- 1Y 4
w0 ARG A AR SR 5 O R K AR VR A T
ffi IRS-1 ,CREB Rk 341, F it w4 7 o5 5 %
J7 TR o A7 e b 2205 5 B4, i EL AT DAl
LR AT 38 v B 1 R R KO T &
PRAr i 22 40 M 02 AR R A PE . R AR b5
B A BN R T 25 W e R N AR, BRI ATy 5 464 T
FEoT AR IR

SE Lk
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AR, K B, R AERILKR BE M REEE H.FE

(AEnTEpFIEE 7B e B2 Bl e 12 2 SR sh WU B B2, T A= A8 N U R~ i SR e
[l 2 2 244 BEUR NSRS B = 250, st 100021)

(WE] B8 rEF e KRR, R R E Ao 6E, S T 40 B AE IR Y7 IR S8 10 40 i ok
Tk MBI LI R 0. 25% & EDTA 1R FMH AL, B =% -DMEM 3557 28 (30 10 pe/L AR

ARET) TR, ﬂtfﬁmuiﬁ?ﬂiﬂ@ﬂih{wIﬂ?ﬁﬁﬂﬂﬂﬂﬂﬂi‘%ﬁ%u% 0 38 240 A DG T € R T o 25 T 4 L 3R T
Y., &R KRBCEBALTT 2 IR g0 SR AL W REA < R N T DIRRE A, AN e 3K T 40 i SR T A i
W I\ RAKRLE G55 57 1T 4 (octamer-binding transcription factor, Oct-4) FIPERI P E X Y HE 2 H (sex determining region
Y box 2,80x-2) , 5] 75 S5+ 40 il 3 18 FR 7S 9 vimentin HTHA$QEH@*T 1C W) B B S P VR I 2 T LE%( stage specific
embryonic antigen-4 , SSEA-4) | J1:3 35 # 22 1 21 Jitd 22 1T FR 5 9 nestin, 1T 38 3K i Y5 P #2278 3% [ F (brain derived
neurotrophic factor, BDNF ) I £5 4 4K K F (nerve growth factor, NGF) , 518 B F AR 4N iy vT 2235 (] 78 5+ 40 i A0
T ARG, IR MEE TR T3k, KB IR A0 A BT A7 T SR 3 SE ik 30

[ REIE]  FNEANML ; AN F% 5 0] FETT MM AR 50 s #h 28 T A0 MRS ) 5 e PR 7 R R
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Isolation, culture and identification of rat amniotic cells in
vitro and their expression of stem cell markers

QU Chun-hui, ZHANG Ling, WU Jie, JU Rong-kai, ZHU Hua,
HUANG Lan, XU Yang-feng, BAI Lin, QIN Chuan
( Comparative Medicine Center, Peking Union Medical College (PUMC) ; Institute of Laboratory Animal Science,
Chinese Academy of Medical Sciences (CAMS) ; Key Laboratory of Human Disease Comparative Medicine,
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[ Abstract] Objective To isolate and identify the rat amniotic cells and to explore their stem cell characteristics ,
so as to find a new cell source for stem cell transplantation. Methods Rat amnion tissue was mechanically separated from
18-18. 5-day old SPF pregnant rats and 0. 25% trysin-EDTA digestion was used to obtain amniotic cells. The isolated cells
were cultured with DMEM D-glucose added with 10 pg/L EGF. Flow cytometry was used to detect the mesenchyme stem
cellsurface markers. Neural stem cell surface markers of the rat amniotic cells were detected using immunofluorescence
staining. Results  The rat amniotic membrane tissue was separated and mesenchymal stem cells were cultured

successfully. The cells were ameboid-shaped and showed adherent growth, and can stably proliferate in short term. After
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culture, the cells expressed stem cell markers e. g. Oct4 and Sox-2, mesenchymal stem cell markers e. g. vimentin,

embryonic stem cell markers e. g. SSEA-4, neural stem cell marker e. g. nestin, and could also express neurotrophic

factors, such as BDNF and NGF. Conclusions Rat amniotic cells express mesenchymal stem cells markers, neural stem

cell markers and neurotrophic factors, therefore, provide an experiment basis for further research and application of rat

amniotic cells in stem cell transplantation.
[ Key words )

Neutrophic factor; Rat
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Note. (a) Rat amniotic cells cultured for 2 days, (b) Rat amniotic cells cultured for 3 days.

Fig.1 Amehoid-shaped rat amniotic cells can be seen at 2 days (a)

and 3 days (b) after isolation and culture. (Scale bar =100 pum)
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Isolation and identification of cynomolgus monkey umbilical
cord mesenchymal stem cells
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’

[ Abstract] Objective To establish a method for isolation of cynomolgus monkey umbilical cord mesenchymal stem
cells. Methods Fresh cynomolgus monkey umbilical cord was directly minced into pasty fine pieces, and the pieces were
cultured in tissue flask with DMEM/F12 medium supplemented with 10% fetal bovine serum. The morphological
characteristics of the resulting cells were examined, and their expression of mesenchymal cell surface markers were analyzed
by flow cytometry. The multidifferentiation potential was examined in vitro, too. Results The fibroblast-like cells were
successfully isolated from the fresh umbilical cord by an adherent culture procedure. These adherent cells expressed
mesenchymal markers including CD29, CD44, and CD90, and also could be induced to differentiate into adipocytes,
osteoblasts and chondrocytes. Conclusion ~ Mesenchymal stem cells can be isolated from fresh cynomolgus monkey
umbilical cord by using an adherent culture procedure.

[ Key words] Umbilical cord; Mesenchymal stem cells ; Cynomolgus monkey ; Cell culture
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A UL e 2T e (1 3B, BL) |, B AR AR 431k BH
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C1), RUSE s fL B (1B 3 WL =) .
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Note: A. Negative expression of CD34; B. Positive expression of CD29; C. Positive expression of CD44; D. Positive expression of CD90.

Fig.2 Immunophenotype analysis of the cUCMSC
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HET Y cUCMSC 43 B 55 3% I 4 Gy Ak A 7= 3R
MBI, T cUCMSC %6, o] fit = ] 48T
J LU B 9888 SR TAES (M HRESE .

S 3k

[ 1] McElreavey KD, Irvine Al, Ennis KT, et al. Isolation, culture
and characterization of fibroblast-like cells derived from the
Wharton” s jelly portion of human umbilical cord [ J]. Biochem
Soc Trans, 1991, 19(1): 29 -33.

(2] JEStm, fRied, A, 55 S50 & B0 ALY 258 br
[J]. it R 2, 2007, 17(6) : 325 -328.

[3] AEIRfe, FAERY, 48K, 55, XF LU AN A 4F % Be & M e i
(B ST T 4 i ) AR F RRAE (1], P E AR AR,
2010, 40(4): 321 -331.

[4] AE¥efe, FAER, FBOE, 5. G mEbr i B85 HEE 5T
BT i N AL AR R SR T ST [T]. AR BB, 2012,
28(3). 224 -231.

[ 5] Baksh D, Yao R, Tuan RS. Comparison of proliferative and
multilineage differentiation potential of human mesenchymal stem
cells derived from umbilical cord and bone marrow [ J]. Stem
Cells, 2007, 25(6) : 1384 —1392.

[ 6] VEZRIE, I, ZEmmie, 55, —Fh iR S0 A Al ia) sE 5T 140

[8]

[10]

[11]

[12]

[13]

Mo B sEFR ik [J]. AR aiil S T A Zea, 2011, 1(2):
162 - 167.

Kim DW, Staples M, Shinozuka K, et al. Wharton’ s jelly-
derived mesenchymal stem cells: phenotypic characterization and
optimizing their therapeutic potential for clinical applications
[J].Int J Mol Sci, 2013, 14(6) : 11692 - 11712.

Dominici M, Le Blanc K, Mueller I, et al. Minimal criteria for
defining  multipotent  mesenchymal  stromal cells.  The
International Society for Cellular Therapy position statement [ J].
Cytotherapy, 2006, 8(4) : 315 -317.

NG, RS, B, A5 S5 R IR el S A 1) S 5T 4 i
By REARN e ()] P EGEE SRR,
2013, 27(3) : 506 -507.

Carlin R, Davis D, Weiss M, et al. Expression of early
transcription factors Oct4, Sox2 and Nanog by porcine umbilical
cord (PUC) matrix cells [ J]. Reprod Biol Endocrinol, 2006, 4
(1):8.

Jo CH, Kim OS, Park EY, et al. Fetal mesenchymal stem cells
derived from human umbilical cord sustain  primitive
characteristics during extensive expansion [ J]. Cell Tissue Res,
2008, 334(3) . 423 —433.

Fong CY, Chak LL, Biswas A, et al. Human Wharton’ s jelly
stem cells have unique transcriptome profiles compared to human
embryonic stem cells and other mesenchymal stem cells [ J].
Stem Cell Rev, 2011, 7(1): 1 —16.

Bhartiya D, Shaikh A, Nagvenkar P, et al. Very small
embryonic-like stem cells with maximum regenerative potential
get discarded during cord blood banking and bone marrow

processing for autologous stem cell therapy [ J]. Stem Cells Dev,

2012, 21(1): 1 —6.

(f&[E H#A)2015-02-05



2015 44 H
¥258 Hal

SHEER S
CHINESE JOURNAL OF COMPARATIVE MEDICINE

ek April, 2015

Vol. 25 No. 4

AN )57

é’;rﬂ 'ﬁglb

\%\%\/v‘/\%\%\?
Seaeamaaaaes '}

TS T T00 Ak S 111 3 A R 1 B 5 3 e

FiAE,REE,FER

(AR R H KRB,

€E)

I LA I SE 2, bt

100053 )

TN 55 i R A A AU AR DA G | AN [R) 3 0 A R BIF 7 TR 55 il st . 9 56 R A5 1 O 25 RN R

AR, ASSCEES T H R ARG~ FUR R 0t sl P 2 1) 4 5 05, I XL A 0 e s BEAT PR, A RS T P

BT A SR R SRR I S
[ CEEIR) VRS ; Bl ; Ao s v s A58 Sl
[FEHZEES] R33 [ ERFRIRA] A
doi: 10.3969. j. issn. 1671. 7856. 2015.004. 014

[ XZE %S ]1671-7856(2015) 04-0070-04

Research progress of alcohol intervention in

cerebral ischemia animal models
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[ Abstract]

Alcohol is closely related to the occurrence and prognosis of cerebral ischemia. Researches on the

relationship between alcohol and cerebral ischemia using different animal models draw different conclusions. This paper

summarizes the common alcohol intervention methods in making animal models of cerebral ischemia, and evaluates the

advantages and disadvantages of these models to provide reference for the future research.
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TE(180 ~320) g, Sprague-Dawley KA JLHI K%
1£(230 ~300) g,
1.1 Wistar X

I Wistar K BB AIF T, 0945 T 350 24 75 Fil 55 1l
ZHT, Favalli 5740 10% v/v (RS 45 b e — 1Y
Rt RRERZG TR 28 do A BIFSE A (] B SO0 4 1Y
VEFH, 43 ITE LA T IFRS 28d B s {5 1 44 RS )5 24 h
FHOGAR 355 S 1A T B 1Y) 5 5 3 1l R 450 T - pe
JBT e I, WL d5He 1. ) 80 T i Joi DX A4 2 PR ) R
>R FH Montalbetti* 254 FH 3 1) 56 Ak 2 BR A5 BB 1T 11
T, ARG 28 d REFR I/ ke 1L f5 7 2 R 14
T, AR ANl i 40 45 5 T 45 1 PR 24 h 9 O B it
I A A 5[] P 4 B R A K 1 4% R R i 1
Mo R WS & BB AT 1.5 h i8R
$1.5.3.0 g/kg W9AH BE {2 25 08 /D oy b P ke 1l S5
AR TRW BN, (HASRE 2 & I Ak i

XY 3 T 5 T8 X /N i A T 8 Y
S I H RSRASTG ZE T 5, Zh ) A2 1 i ) 3
TR IE 5 M B A 90 5 e oh B 2 A ZE AL
AR BEHE I 5 RS X R e 7 B )2 i il 1) 52
B T SRR, BB S NS UL kR S A A 2
St o B KK A P 2 | AN B8 WL S8 A X8 i 1fn, 487 P
15 IR

S A AR T RIS G R SR e
M3 R 55 2= A& PAH G IR ( calcitonin gene related
peptide, CGRP) . #1 Z2 Ik Y ( neuropeptide Y, NPY) |
N (endothelin, ET) K24k, 4 95% =
FHPRS O 8 7. 2% ROERS , HE R BUAROK B i k]
100 do ZeAd i il 415 Joy b P i st nASE 8 ) S50 1t T 5k
ML) 1.3.6 h Z2.LZ BPUml & 1% CGRP NPY \ET,
2 BRI AT T 7 i A5 AT R 40 1Ml 3% CGRP FEAIR
NPY 1 ET ki, A TR 0 I A Bl ke i fiy 41
YU Fas-L PURFGE ™ B ] (250 ~320) g KA,
AT 5 LA B KRB A, AN R 2Z 2 imas 40K B
RIS T) Sy 12 8], 5 3R J 908 30 R 4 ke it f=
Fas-L BHH: 08 S AT

DL b S50 3 F R ROK s ¥ A A A )
B LB ATPOHG 2t 22 1119 22 53], DTS2 M) S B 245 2R
1.2 Sprague-Dawley KR
12,1 SR AERS T30 RS e — i
R BT TP X 6 Pk e I P M A P A 6 R
NG K J TR PN BB S A R R, T 5% 1O
APHETC R I 20% 55 30% FTSAS , 22 DR v 20 Jik B

JE (middle cerebral artery occlusion, MCAO) fij 1 h &
JE TSRS 2 ¢/kg 8% 3 g/kg, BRIMFFEE 4 h J5 BURG
DSEKFNES T35 i, WEFERI 2 g/kg WHRGHS IR
AR R U A S A PN 4 5 o TR A X b A
SRR T RE 5 Thm opE A X R E K
P89 DR B M 3 SR A B i ke 160 5 T8¢ A 3 A
THEr,3 g/ kg ) AT N EE R BUIR K i, 2 g/ kg 71
TR A I fKK I, B 3 o/kg IR 10 22 1E 7
VEH S b B TR 6

AT 2307 T R B 4 i 5 100 5 28 O 5 05 %o il
S - PR A 405 5 s R B O e A
0.2.0.8.0.12.0.16.0.18.0 1K 20. 0 mg/kg A A
(100% , % T 7K ,40% v/v) . SREILHET 20 min 25 —IK
TEATRG , (1B 24 h FEvEdt 3 W, S A4 v
SR LL 0.5 pl/min (97 AR, A 10 min
Je, VAT mm/min B BESR Y I S8 A DT R
il 15 min F-EE 3 85d, £¥8.0-12.0 mg/ kg
RS BE B0 15 21 38 & R ( kainate, KA ) Z & H )
Glukl, & #F K #fi Ca’* 1y v-/fk TR ( gamma-
aminobutyric acid, GABA) Bt , PG 2 fill /5 GABA
ZAR, ] c-Jun 2 LU HF 3 (c-Jun N-terminal
kinase 3, JNK3) 8 T3 i, K FFEA LR TEH

Zhao %51 S BLIS v Tk e ik VB A Y PRl
( nicotinamide adenine dinucleotide phosphate, NAD
(P) H) 48 Akt 7 4 3 AT o o ot ot i 463 5 v A7
ZAEH . BRI (200 ~220) g KR, J BRI T
12 (Dyets, Bethlehem, PA)S8 Ji, W& LB & &
H6.4% v/v, YR N 1.0 keal/mL, Hirf 35% 3
ARG, 11% R H iK1, 18% K A & A i,
36% K H LI A BRI, XA kg s R SR i
ARG B2 R 2424 20 mmol/LM™ . 8 & Ji BHLZE A figi o
SRk 2 h R 24 h SRS, WA EE R
AR AR AP 0 o 30 AT X J6et B 1Pk ik e i ik 45
PRff s> e TP U 55 ke a3k 7 e ) 0 A 1t 37
FY SR AN B SO X DA ik e I P8
035 M) 1) 391 2 KA B, Zhao S5 ) RE i B A
,1.0 keal/mL B9 R B8 1.3.5 8 6.4%
(v/v) A, 45 TARORS IR B 1.3 85% (v/v)
TR HIRE S L 6. 4% (v/v) TR
HFEHEN 1% ORGSR/ ZE IR 6. 4% RS HE K
REIEIARL, 3% 5 5 % AR o 1 ZE AR BUC I B R i,
DL AN 94 - 4 7 R ke . =2 i, R T
RIS P 1T A5 114 i AR B, AT DA S 45 O SRS AR Y
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Felm R AN BESE A B BIFSE .
1.2.2 skl 2 5K T #l. Wang ZesL07) P A5 s
DAY A BEL R TR AT 7 Pl e I S 2 A 3 S T 78 6
ZARAP YR T (280 ~300) ¢ KEL, A#FFEA
FUPARE R VERT 3205 1.0 5 1.5 g/kg it ARG
R A= BEER K B B B 3 mL, 98 1 T U e R
SF, FRRETT 48 h JE I E G RESEAR AR . 545 Tk
BEER K AH B, 1.5 g/kg W9 K BE 0 BE ZE 1A B0 /)N
47% ,1.0 g/kg BEW/N 23% ,0. 5 g/kg TA Wi/ ME ZE
PRF R IRGEIRYTITE 4, T MCAO J5 2.3 4 h JEiE
TS 1.5 g/kg 5 AYTEHRG , FHHEVE 48 h ) I 7€ A
FERFL, KB MCAO J7 4 h 45 TSRGA1 eI/ M JE |
BEEM A IIRE ; SR S AR 2 A P A &
IR AR E T, MCAO J5 90 min [ K L 4> Ef
TPPRAS R U O A BERE 2 (32 ~33) C ,MCAO 2 h
Jr A5 1 W R HLC B A Sl 2 1A T 0t ) R
TS 1.5 g/ke WikG , ZIUPORS S5 AR AT & i
PR ORAFAEFH 5 TR A AR T B0 it v XU £ il
I, 3 4h e i v XGRS TP A AN 14 i i 2H 2 23 8
4 % B )R BT A ( recombinant
plasminogen activator, rtPA) o IR ##% B ( urokinase,
UK) W FH R B O SRS 2 h 457 1.5 g/kg T
K, TR HETE 3 b M@ I 40175 2 I F-1a (hypoxia-
inducible factor-1, HIF-1a) , & ¥ HIF-1a 3800, A
WF 78 38 £ B | # K 4 (normobaric oxygenation
NBO) B¢ & 179 A% X i Bk ifn A 0 5] #2040 VR
MCAO 2 h J5, FHH#EE AT E R ES 1.0 g/kg
THE (FHAEBRER KRR BE A 3ml) SR 45T 2 h W TR
5(95% 0,) , X Fh {72500 Al GE 5 ADP/ATP [t
1] 3% 1 A8 (NADPH S AR T AR, PR R R I3t S i
T PEESRA )G, Zeng 55 I HE MCAO 2 h J&, THETE
FEUR T i 5T 1.5 o/ ke TEORS , FEVEE: 24 b iR /K
Jif FE T 48 h UL I A B# B ( blood-brain barrier,
BBB) 58 #& 14, i BP9 HRG BE ol 8 A ke ot - 19 132 JS
FR i 7K B F1 BBB IR, A 8 -5 TPH ik /U i o 483 i 2K
[ ( matrix metalloproteinase, MMP) Fl7K i i £ [
(aquaporin, AQP) %,

S TR TR 0 A e ot AR AR G ke i 2
h MCAO/24 h 48 h FHEF R £ . Sprague-
Dawley K B2 i #8175 45 1 T A ok 1fn 455 284 v e i ]
B o LR I Rl ke 1 5 A5 N2 R0 It 1
BEAY

tissue-type

2 /MR (C57BL/6 #1 C57BL/6J) 142!

TE/N BB B i 58 o ST B 20 2 A i/
B, ELYEDRS Y 76 I Bl 1 2 AT 45 F . Wang 2570 9 5%
9K AL FE (ethanol preconditioning, EtOH-PC) J##%
i 5 10~ FE-TEE 3 0 200 - PR 200 RS R R 8 A P
LI TS5 Ca® M IE B K* ( calcium-activated
potassium, BK,) i #IE A &, HIAE(g) x
0.6 + 0.3]115 95% Wit 4 T (L) , HIC I ZE
PR KAERE R B 0. 3 mL, ZEBRINAT 24 h #EH .
4 EtOH-PC FURWI(1 ~2 h J5) Wiff 4P 16 55 T 1%
W24 hJ5) , BT LA BEAETIIRE AL PR 24 h 247 ik
S - P . e P ORUN 2515 Bl K ( common carotid
arteries, CCA )20 min & SIS, FREE 2 h F13
b e I R /N Jk R B0 D 1 4 L RTORY B 1 1 2
R, R 4 d JE LSRR S5 IX DND A T FIE
oA L

Sun 5B SE AR RO ] B it R Ak
RN T NG REE N v ( peroxisome proliferator-
activated receptor gamma, PPARYy) V%% /N B 45 85 P
Rk BB MG, SRR 1% (v/v) RS
(Dyets, Bethlehem, PA) K1 8 J& IR E I & hE= N
1. 0 keal/mL, H:H1 35% 3k A 517, 18% K H & 5,
42% K A RRKALE Y, 5% K A 2B, WK E)E
0.5.1.2 4 h I AE A BE 3514 0.8.,1.0,0.5.,0
mM, Z&Miki] % MCAO, Bitifil 90 min FEEVE 24 h
Je WEL 558 . DNA Wr2 FIE% PPARy & /16 M

H AT, {8 /N (C57BL/6 Fil C57BL/6)) BFFT i
R RIRG e Il 19 O 3R, P 35 A T 22 B0 FE R R /N B
(C57BL/6 Fl CSTBL/6)) , AT LA T 4% 52 3 N U fig
a1 ORI SR (1 G YR E SR € SEE SN RE S
T, 33 2508 FH 1) /N BRAE IS D /)N

3 R

TEVD BRUSERY B A 9 v JAG 1 00 A 7 il ke 1. =2
i, VP BUAE R Z7E (50 ~80) g, HWFsE & ILA R
FHZEXUM CCA 5 min i 4 402 4 K bl LAY, Xia
SERRRT L 22.5% (w/v) RMBEIR & T 0k, 1
4 o/kg WEH 35d, 35 d J5, FEHWUM CCA 5 min,
JEE 48 h, R ILIRG IRy CAL IXBRINJS 1,
4,5-= W FR WLEE 3Z 1K (inositol 1,4, 5-triphosphate
receptor, IP, R1) mRNA JJL5T /¥ = P 5T ) Ca®* -ATP
Ca’* -ATPase,

fitf ( sarcoplasmic or endoplasmic
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SERCA2b) mRNA fJ FR&!>!

McCrea %548 1 g/kg 5% 4 g/kg WG 5 42 BEER K
RAR T mL, B3, #5122 21 d 45 1k 3SR 9
d,{é@ﬁ%@zgﬁgio ZJGFHZEXRA CCA 5 min & %,
ot ., & BHPORG Uek A A R R, T PR 1 AR
5 BRPTAE 15 ACAE Vb BRI S50 I J %) 2 4 2 R 2245
HEp g e R A BRIV BER R R ST 1 g/kg B
4 o/kg RS RS TESHE 1 h 5 BHZERUI CCA 5 min
T A A I, 33 A K B SRR MR AR S 1 H 20tk
A VT | Fr oG 5 ()98 BRCAR | 2 B AR A T AN
FIE A0 A Ject 7 A i e 1 - 1 B A 45 R RN ) R AR
B2, Phillis ZE7E B IALFT 30 min 25770 FRUE s
571.02 ¢/kg( Bl 22 mmol/kg) £ ( 567K LA 6.5
RA) A PHZEXN CCA & A4 MBI 5 min, P
W 5d JE R IHED CAT HEAR 2 o e i

TERS 1 791 42 i e 1L B R B 90 B G OR BRAE TS R
IR0, Ay R PE TR A VD R B A, H
S, VD BRI 0 A R A AE AR 22 5 BEL BT XL
] CCA /Nt L F A 30% 2645 590 B4 H B A
B, PRk SR A B S TR] 4 0 fke 1l AF 5 A AR
G0N N 3

4 NG

B TR 22 S5 P A A, TR 1 00 il S5k 1l 3 4
RURRE 76 AR 0 LRI, A 55 5 3R ]
Sprague-Dawley K FR AT 5o AR T GENS HL A it 52 TH £
TKE , BT LAl A 2 (094 391 2800 OC R AN g L 4%
BEFF AN B E 22 A0, B it 72 AR & 5
AEI RN I A AR R OC FR | T K 22 8505 0 ol P e e |
FOLAESH Y, 2 TP AR R RZ R, T L, AR
PRIEANTT BEAR T2 50 3 ) — R A R AR, Sk i e g 2= v
KA RA I I R 252 s )t AN A 45 A 7 A5 764 e LA o
B NI R, 3 A, R A 52 i 2l ) A= i 1A%
fiE o [RIESE, N 2 il ke 1M 2 9% 45 35t A% IR B A2 0 )
P50 PRI tR 0 25 22 i PR 3R OC ) ik U PR R AR AR MEAE
& A,

g5 bR I HT TR T 9 ke i A 5 A A
KoY G R 2 AR B ol P s 8 46 ELRE o5, 28
R S 5SS T 5% 0 & A= BIL I 0 245 ) 0T % 1Y)
KHE T LIN 275 % I8 8 22 5 AR 22 5 DL Kt
7% B 4 DR 2R g 7 A 3l A TEDORS T TG Sk i 3l 4
AL
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Contribution of parabiosis animal models In medicine

FENG Nan, LUO Jian-min
( Department of Hematology, the Second Hospital of Hebei Medical University, Shijiazhuang 050000, China)
[ Abstract] Parabiosis is an experimental animal model in medical studies. This kind of animal models can realize
the exchange of blood and body fluid between the two united animals very well, and makes it possible to observe all
influences of these exchange in different aspects, ranging from blood to immunity. Over the past few years, based on

parabiosis studies, heterochronic parabiosis animals are preferred to be used as conjoint models and to provide experimental

basis for researches in cancer, endocrine, transplantation, neurology and stomatology and so on.
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Establishment of the laboratory animal strain database

KONG Qi, XIA Xia-yu, QIN Chuan
(Tnstitute of Laboratory Animal Science, Chinese Academy of Medical Sciences & Comparative Medical Center,
Peking Union Medical College, Key Laboratory of Human Disease Comparative Medicine, Ministry of Health;
Key Laboratory of Human Diseases Animal Model, State Administration of
Traditional Chinese Medicine, Beijing 100021, China)

[ Abstract] Objective To collect more than 200 kinds of species totaling more than 26,000 existing laboratory
animals data worldwide to establish a largest and most comprehensive database of laboratory animal strains,based on the
existing laboratory animal strain databases and related publications or references. Methods  Based on MySQL database
software to set up medium sized databases, and build search interface, input interface and database interface. Results In
this work, a laboratory animal strain database was established, including data of 21596 mouse strains, 2062 rat strains, 13
monkey strains, 2 hamster strains, 5 dog strains, and 5 rabbit strains. We will gradually further improve the data to
achieve regularly updated database of animal strains in the future. Discussions The establishment of this database will
facilitate scientific researchers in our country to access and use domestic and foreign resources of laboratory animal strains,
and provide links to introduce laboratory animal strain resources from European, American and other developed countries.

[ Key words] Laboratory animals; Strains; Database; Laboratory animal resource
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