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FURBRREX & 2 UK 57 XF A £ 34 AR BR Th e

BB FE KBRS syntaxind B i
BRI AN KR A

HE BH WEFIRMRE(T4) BE Z 7R X BAE
RAR T REIRAR AE (B ) R BRI N S AT AR AH DG B 1 1
( syntaxin-d) 23K Y 52 W, BT R 80 1 452 403 B2 7T RE 19 R AL
file Ak 44 H SD KERMEHLI A 4 2H: XF B2 F i 2 . T4
BRIBTH K T4 MEZRRSFEAIRIT A Wik A TN
FEAR A E 0. 05% 2 37 B AF A K B i A 2k 6 Jjo 55 5
JEVTF ity il HR A s e B A AR R K, T4 B RIAYT B H
BT IENEHVRIRER (L-T4) 6 ng/100 g (R ( BW) ST,
RGBT H 45T 6 pg/100g BW L-T4 Ji 5 1 55 K ik
FKHIMA 0. 005% Z43WR 5% o 2R H S5 41 4Lk 2278 Fll West—
ern blot Y543 # 4 2H K B B syntaxind B R EHN . HR
50 FRA Eb A, FU 2 R RS — IR IR R R ( T3)
T4 ZKPAR 2 HUIRBRICR ( TSH) ZKSF-THE (P <0.01) L i
Iy syntaxind 7E CA1.CA3 4% 2 KRR IX. £ 2 ( DG-PL)
FIKWFWG (P <0.01) ; T4 HAURIT G, LG T3.T4 F
TSH 7KK 5 % 1E H 7K -, syntaxind 2E [ 1 22 38 R 7€ 2K
52 EXF R K P <0.05) 5 T4 BB ZARWRSTIRIT IS syntax—
ind EARBENRAMBEESTHEITFE L. &it T
WG 22 WR TR YT AT LM A 199 R 9l S B0 452473
XKEIF  HARIEDIREEER AE; HOR IR & £ 45 URSF; syntaxin—
1; g o
mESES RS581.2; R322.81; R 446.63; R977.14
XEARERD A XE4S 1000 - 1492(2015) 10 - 1390 - 04

JRCAT 9T IR R 2 BE DR AE ( FH D80 RIS 1) 2
Ry R Ao 22 AR e 45 AN D) RE R, AL T e I
MBRER ( thyroxine, T4) 145k = 5| S 5 fih ] 93 1 g A2
FR o Rk 1 (syntaxind) SRS AT
TERR 2 NS il /i A 1 0 86 1, il 3 55 SNAP25 F
synaptobrevin/ VAMP 5 H & &, #E M BN N &

2015 -05 -07 Uk

HEIH: R A RPIEEE ( S T 81272152) 1 LB BHE TR 5
H( 45'5:12010402134)

VR B BB B K 2 B I8 4 L BE B & AF 4 AL, AR
230001
PR R K B — W R B AR AR, A IE
230022

VEZ A 220k, 5 W WF5E A
AN, Lo, FAT BRI, B+ 4 T 00, 5T AT AE 3%, E-mail:
kangdongmei2006@ sina. com

2 5 fih 8 Y0 il 06 E N ) SNARE #0 5 H
P, Sl AT I 0 o R G A R 5
HUEEESEAY VAR -2 i N S e 1 1ol rap 128 L R TRRVAN: D A7
5T WoR T4 e 5k A9 1) g RS AT A 5
Ly syntaxind 7P Th R4 5 AL R Y T4 8
IRTTHFABEM syntaxind ACFIE 2K - ZWTST
JHPA i U BE ( propylthiouracil , PTU) 37 pUAF H1 K
SRR DA T, 15 FE SR T4 HRA5 22 43 RS X0 AR 301 R
B3R B B syntaxind ik /KF- 52 -

1 #MR5EFZ*

1.1 K RN SD KR 44 H,12 Jails,
WIE L, A 260 ~300 g, F 5t L s AR
1.2 FEMBERAF —HHRIRIEER( tiiodo-
thyronine , T3) T4 JCSH e il 5 & 5 A6 75 A W4
RBTFE T BAR 1 B AL Y B ( horseradish peroxidase,
HRP) fric BTl 1gG W A 3£ [ Santa Cruz 22
H); HRP #9019 GAPDH B4 7 1 B B9 T
FEABRA AL IFEPTR BRI syntaxind 2 1 2 FopEdL
& DAB 5 & . SP-022 =W EARid Fhi R 1gG &
B & B AL st R AR A R DFM 296 7Y 16 45
R v BRI B A IR AR ML AR T R A
RN F]; DXM 1200F 2% W il 55 B H A Je BEA
F); JEDR8O1D JEAS 2= G 43t R G2 W 1 L IR A
BHEE & AT B/ Bl PTUL 22 Jie HUIR R 28 ( L-T4 ) K
ZRWRFT W A 55 [E Sigma 2\ F]; VEA80 3 T HL Uk
1 EPS300 HL kY VEA86 g [ L1 K
RERHE A BRA A -

1.3 #REFE KEUENERTE 1L LS R 4
4R 11 X B FH sk 2 T4 B ARIR YT AL (T4
H) BREWRITH (T4 + ZRIRFF4) . H 0.05%
PTU TRoK 6 J&l G 37 AR I K B FH ol Al . 55 5 )]
L, X HRZH T LA 45 i A B KO s v s T4 25 H
JE IS 6 wg/100 g fRE( body weight, BW ) L-T4;
T4 + 2R 7448 H I TEST 6 pg/100 ¢ BW T4
FHEAER KA 0. 005% £ 230K 55 VAT BT IH]
2 .

1.4 FRAGE MR & EREH, PR, KA H
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ME 0.3 ml/100 g BREESS AT IR G , SR IBUE ik I,
3 000 r/min B.0> 10 min, BUMEE T 4 C KA
FFI0 T3, T4 F0AE B IR JR 18 2 ( thyroid stim ulating
hormone , TSH) .

i A ) 2+ BI85 SRCHs K BRI Sk AR BE , DK B
IGZHE, A i BT 4% 22 5 P I 0 R v T o o
PEL ARG AR, 2o 53 25 1 T 2 ZUS T - 80 “CUKAE
(RAETF il Western blot £
1.5 FUREREERAKENE R e e
IMLTE T3 T4 TSH 7K, A5 2 72 7™ 4 i a7 & it
B
1.6 fBEANEE KRB SP kAT REH ik
R o 3E Ak AR B AR 5 CATL CA3 FTi R
[ ( dentate gyrus,DG) [X., R HIAE Wy R 53 Bt 22 Gext
DG X453 Z( ML) fiZJEZ( PL) , CAL IX iR 45
JZ(80) St ( SR) FiE B 4> F 2 ( SLM) , CA3 [X.
[ SO JZ i 40 il )= ( SL) 1 SR JZHY syntaxin 4
&SI 7 W) FE AT 6% FE (optical density, OD) {H 73
Br, BOHF-34 OD fi
1.7 AH/NEIZEUR Western blot ;54 4 °C
A PRER K kTR SHEH 2, SRR LU, DR AR T, B
SPHR AR AT SR ISR fil IMA S i i Western blot 7
K syntaxind 8 1, FAR R 1E 2 BEOSCHR” 2k 45
G35 A% OD fH, @ i syntaxind 5 42 GAP-
DH [y 4%717 OD {4 LU B R[] S e syntaxind ()38
k.

1.8 it i H SPSS 13.0 3431740 #r
B x &5 Fon e AR AR B 2 5 2250#
ZH SR LSD K

2 #R

2.1 XKRImi#E T3.T4 & TSH /KF  5XFHE4 L
A, H A A B T3 T4 7K 5 2 F# A%, 1fif TSH
IR 2 T B (F = 8.765.33.264.26.809, P <
0.01) ; T4 ZH K EUIMYE T3 T4 K TSH /KPR 5 % 1
HIKF-( P >0.05) ; BEA IR YT 41K BRIMLTE T3.T4 J
TSH /K5 X A b, 2R ERITFE L (P>
0.05) . WF 1.
F1 BAKRMEFREHIKFLLE(n=11,x25)

20 5] T3 ( nmol /L) T4 (nmol/L)  TSH ( pIU/ml)
X e 0.81 +0.02 48.88 £1.12 1.05+0.12
FH s, 0.59+0.03** 19.08 £1.67** 19.68 £3.03**
T4 0.81 +0.06™  51.74 £1.93*  1.19 £0.33%
T4 + ZZ3URF%  0.75+0.07"  52.81 £1.94"  1.04+0.13"

5t B4 Hgs: * P <0.01; 5 Hd41 g *P <0.05,% P <0.01

2.2 SBEEANERNKREDS XK syntaxind £
B AN, T U B S R T, G 5 R
(PAPEE B AR 6) o 6B T WL, syntaxind £z
PERI =) o3 A e CA1LCA3 1 DG X4 )2, i
URL, 72 2 CATL CA3 Jir A )2 X Hl DG-ML
JERFB OB 4R, T4 4119 DG-ML 2l DG
PL 21 syntaxin- IR KT IR R i, T syntaxin-
FIRIKPAE T4 + Z IR FFIR G R T 415 %] IR 4H ik
AAARL. WL 1.

AT 4 H KRB S CALLCA3 & DG X
# )2 syntaxind BofE N ) OD fH, 5% BRZH L
BRI TN CALL CA3 & )2 Iz DG-PL JZ K3k
WFEWHI(F =9.279.7.182.7.423.5.202.5. 060+
4.014.2.250.3.139,P <0.05) . T4 41 DG-ML #0
DG-PL JZ syntaxin ] OD {HA KT XA (F =
1.524.1.848,P <0.05) . T4 + ZRIRFFEESIRIT
452 syntaxind (1) OD {8 54558 T X B (P >
0.05) . L2,

R2 4HAAXRBEIR syntaxind Rik(n=11,x+5)

TIX 15 X R4 Pl 44 T4+ BRIRFU
CAl SO 0.35£0.10 1.17£0.36™* 0.40£0.11  0.36+0.10
SR 0.460.51 1.30£0.17** 0.490.11  0.4520.76
SIM  0.40£0.12 1.1320.43** 0.47£0.15  0.40£0.13
CA3 SO 0.87:0.12 1.20£0.32** 1.01£0.33  0.89£0.25
SL L03:0.17 1.57£0.56** 1.07£0.19  1.000.11
SR 0.70£0.92 1.30£0.36™* 0.74£0.10  0.71£0.16
DG ML L71£0.66 1.93+0.58"  1.85£0.59" 1.54£0.67

PL 2.04+0.50 2.87+0.53** 2.38+0.35° 2.05:0.44

EXHRAL LS T P <0.05, * *P<0.01

2.3 Western blot ;%5 kK fR i85 syntaxind &KX
T H A K BB S P syntaxind 387K 7B 8.
TR RRLE, At R G 1. 38 4%, 22 A G it
(P <0.05); T4 4 FNHKEIGIT 4K BRI S P syn—
taxin 1K 7K -4 5 R X BRZH (1 1.29 % A0 1. 17

W, SXF A i 5 T g (P >0.05) .
ﬂ[g] 20
3 it

ABFFE T, B 2E R B T 5l /MAS Y syntax—
in-1 Fek 50k BR A LA T R, SRS g e g
A—F. syntaxind [T S5 HRKME RS M S
b BRI T B B 22—, B R
KRR PR R 41 syntaxind ik AEA—EL
PTUE 5 19 TP 9 K B B4 M 6 50 1 v 19 syntaxin 9
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CAl |

CA3

B 1 syntaxind &R FE=Y7%E 4 AARED CAL.CA3 71 DG RHKiE SP x400

AEA T4l  Ta+BLEFHH

B2 &AKRED syntaxind FIRIE
SR R T P <0.05

B BDIR AT B R AR R 9 R TR Y syntaxind
FIR T VA T AR D R B R R L R
syntaxind FK T o BFFET T AT LS8
T4 8§ HOR IR 38 & 52 K ( thyroid hormone receptor,
TR) 7EAR B H L3 A A 6] 2718 syntaxind K3k
A0 fig 5 AN [F] 2 SO0 HOIR B 22 e = 1) B i v

ENGESPSS

T4 B ARIGIT I R IGIT T A 22 07 1, Hobs
Y S LY PP DR R I8 2 0K 5 28 1 7K S, ke FFY 9 A 454
Vit B AR RIS Y S50 R — 8 BFR ' iR
HHL T4 B ARIAIT R S B0 2 A G B 1 R 5
AR 2N IR K, SR R T4 B ARA
IT 5 S M AR 5 3R (R R KO S K . ARFIE
T4 4K BT T3 T4 K TSH KK & % 1F % K
- fHZIZ T4 K FF syntaxind FikRERRE E
SR R AT RE R T4 £ 8@ T 254 TRs
KARVER, 52 K5 B AR % BTR"Y R, 16
Sy B2 YRS T3 B s i T3 ),
TRs 454 34 51 12 49% F1 86% » BF7x"™ Wk, 5
A T4 Hodss, KR T4 REAE T A 2K 1K 52 ) %8
PR . PRI, ORI T4 B IR Y7 1T LA in TRs
25 Er 2%, W 2547 B A9 £ 800

T4 ARSI N 22 25 0R 55 0 L PO SR
syntaxind [IFE5WKE 5 ALK E. ABFSE R
BoRX—H%, B ETZ AR VE LR 4 R BT BT
g MY IE A 2 45 WR 5 0 i 2R A7 s AR EAG i N Y
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SR B AL Bl DL R IR S e b
Y B T . 42 5] b A AT D epp R, Grant 5 asserot-olaz S5, et al. e hypophysis
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al-associated protein of 25 kDa and syntaxin expression in adeno—

Effects of thyroxin and donepezil on hippocampal syntaxind

expression in adult rats with hypothyroidism
Li Baoshan',Zha Xiaoxue®, Zhu Defa’, et al
( Dept of Geriatrics Endocrinology , ' The Affiliated Provincial Hospital of Anhui Medical University, Hefei 230001;
*The First Affiliated Hospital of Anhui Medical University, Hefei 230022)
Abstract Objective To observe the effects of thyroxine( T4) and donepezil on hippocampal syntaxind expression
in adult hypothyroidism rats, and clarify the possible mechanism under the hypothyroidism-induced cognitive dys—
function. Methods The Sprague-Dawley rats were randomly classified into four groups: normal control, hypothy—
roid( PTU: 0.05% , add to the dringking water) , hypothyroid receiving levothyroxine replacement therapy( 6 g/
100 g body weight once daily, ip injection) , and a combination of both drugs ( levothyroxine: 6 wg/100 g; done-
pezil 0.005%) . Serum T3, T4 and TSH concentrations were obtained using a radioimmunoassay kit. Protein levels
of syntaxind were determined by immunohistochemistry and Western blot. Results Compared to the control, the
serum T3 and T4 levels of the hypothyroid group rats were significantly decreased, serum TSH elevated, syntaxin-d
in the hippocampus was significantly increased in CA1, CA3 and DG-PL regions. After levothyroxine or combined
with donepezil treatment, serum T3, T4 and TSH were returned to the normal. But treatment with levothyroxine a—
lone failed to normalize the expression of syntaxind. The level of syntaxind was restored completely to the control
group. Conclusion Our findings suggest that adult-enset hypothyroidism may induce increment of syntaxind in
the hippocampus, which could be restored preferably by T4 combined with donepezil treatment.
Key words hypothyroidism; thyroine; dozepezil; syntaxind; hippocampus



