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HmE B ARFTTRETRT Graves s s A F RIR o 4k 09 5 & W 0L & Akt B35 8R4 Akt
(p-Akt) . F ta % & ¥ % G (mammalian target of rapamycin, mTOR) Z## /4 mTOR (p-mTOR) & i&
T T T AT IR K497 Graves JA TR FTHLE . Fix  ARBLFTRIBH A 24 (thyroid stimu-
lating hormone receptor) A I 45 ¢4 & 2002 9% 7 (Ad-TSHRa-289) .9 BALB/c % R i 5 Graves % 3)
AR, B T0 REBAERA D R F R, ABERA(20 )  FLTRETFRA(P54,25 %),
Waiked f FRA(HH4,25 R), B X EFATRA(EFH, N5 R) fe 2 HmasrBA(EH4,20 R, E
HAd-null), FPHETF1.59/(kg - d)FRATHRERZZER, ®BMAT 2.5 mg/(kg - d) Fzskrk it
RER ,EREAER TRAREREKER , B TME F, SUERLEE MEA, WD R TR
L g B T AL A S gE R ol PR IR & (thyroxine, T4), =Wk iR & R &8 (triiodothyro-
nine, T3), 42 ¥ kAR % ( thyroid stimulating hormone, TSH) &A% ¥ XK Bk & < 4R 304k (thyrotropin
receptor antibody,TRAb) 7k -F;Western blot i 2 ) & F KB 2828 Akt.p-Akt . mTOR Z p-mTOR #j
Rk F, ER (DHBRATRBENAEARERT,EBEER, KD R— B RhEiZ2E, FHfmEGa 7k
MRLRLREEM N R, BRI AR TS, (2) 5 B R H M A4 TRAD. T4 & T3 A+ &
(P <0.01),p-Akt/B-actin .p-Akt/Akt . p-mTOR/B-actin Z p-mTOR/mTOR /&3 # % (P <0.01) ; 5 4%
AAAR, F 25 Fo g 25 20 TRAD. T4 & T3 K -F ¥ %4& (P <0.01), ¥ 2544 p-mTOR/B-actin. p-mTOR/
MTOR HAL3) KA (P <0.01) , % 2 21 p-Akt/B-actin . p-Akt/Akt. p-mTOR/B-actin % p-mTOR/mMTOR
{E3¥ %A% (P <0.05, P<0.01) ., it VU Tk ER%IK Graves s T KA & A-F, B4 mTOR
# Fik L H E Graves & R TR A a9 A T 5 X —Hraf 4.
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Effect of Jiakangning Capsule on Thyroid Function and Akt/mTOR Signal Pathway of Graves’ Dis-
ease Mice: an Experimental Study LI Qing-mu', WEI Jun-ping®, LI Min?, and MENG Shu-hua®
1 Graduate School, Beijing University of Chinese Medicine, Beijing (100029 ) ; 2 Department of Endocri
nology , Guang’anmen Hospital, China Academy of Chinese Medical Sciences, Beijing (100053 ) ; 3 Grad-
uate School, China Academy of Chinese Medical Sciences, Beijing (100700)

ABSTRACT Objective To observe the improvement of thyroid function and changes of Akt, p-
Akt, mammalian target of rapamycin (mTOR), and para-mTOR (p-mTOR) expression in Graves' dis-
ease (GD) mice after intervened by Jiakangning Capsule (JC), and to explore possible mechanism for
JC in treating GD. Methods GD model was established by immunizing female BALB/c mice with thyroid
stimulating hormone receptor A subunit (Ad-TSHR«a-289). Totally 70 successfully modeled mice were di-
vided into the model group (n =20), the JC intervened group (n =25), the Methimazole Tablet intervened
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group (n =25) according to random digit table. A normal control group (n =15) and a vehicle control
group (n =20, injected with Ad-null) were also set up. Mice in the JC intervened group were administered
with JC suspension at the daily dose of 1.5 g/kg by gastrogavag. Mice in the Methimazole intervened
group were administered with Methimazole suspension at the daily dose of 2.5 g/kg by gastrogavage. E-
qual volume of normal saline was administered to mice in the rest 3 groups by gastrogavage. All interven-
tion lasted for 5 weeks. Six mice were selected from each group to observe pathological changes of thy-
roid tissues. Serum levels of thyroxine (T4), triiodothyronine (T3), thyroid stimulating hormone (TSH),
and thyrotropin receptor antibody ( TRAb) were analyzed by radioimmunoassay. Expression levels of
Akt, p-Akt, mTOR, and p-mTOR in thyroid tissues were etermined by Western blot. Results (1) The
thyroid gland in the GD model group showed proliferative changes, with enlarged follicles of various sizes.
Interstitial stroma was filled with blood vessels. Structures of thyroid tissues in the JC intervened group
and the Methimazole intervened group were significantly restored, and follicular hyperplasia was relieved.
(2) Compared with the normal control group and the vehicle control group, levels of TRAb, T4, and T3
increased; ratios of P-Akt/B-actin, p-Akt/Akt, p-mTOR/B-actin, and p-mTOR/mTOR also increased in the
model group (allP <0.01).Compared with the model group, levels of TRAb, T4, and T3 decreased in the
JC intervened group and the Methimazole intervened group (P <0.01); ratios of p-mTOR/B-actin and p-
mTOR/MmTOR decreased in the JC intervened group (P <0.01); ratios of P-Akt/g-actin, p-Akt/Akt, p-
mTOR/B-actin, and p-mTOR/mTOR decreased in the Methimazole intervened group (P <0.05, P <0.01).
Conclusion JC could reduce thyroid hormonc levels of GD mice and lower expression levels of mTOR,
and its mechanism for improving thyroid function of GD mice might be associated with this influence.

KEYWORDS Jiakangning Capsule; Graves' disease; Akt/mTOR signaling pathway

Graves J5( Graves' disease, GD) JRFREETE TR
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H B e i , A T i WL I, 4
RIEDIRE TCHEAE W 85% Lk o HHFEL W LR Z
W, FENEER I IR R A M 1% ~2% ", GD &
Wb LS 2 (1) e R R TR IR AMAAE 5 (2) FHAR
R R (3) i v A Y AR IR 8 R (thyroid stimula-
ting hormone, TSH) ik B2 FEAIG, FHAR IR 3R (thy-
roxine T4 ) ¥ LT i 5 (4 ) 5 AR sl H At 52 1 1 R AL 5
(5) BEHT R W MK i (6) 4 YR I 8 R 32 IR b 14
(thyrotropin receptor antibody, TRAb) fHH:. 7
HATXT GD AMHLfil I, TRAb 7% 1w
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M 57%
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Wk B (10 mo/k, 78 = B 50 A A, M IE S
H20120405) , A Milli-Q 47K B il BT 2,4 C VKA
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3 I AR FE IR Kk TSHR-A W
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HP 1halif; M TRAD B 32 7R 43 il 7 6 (B A
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SR 2 & TSH U S 0 25 & (R F i R A
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ft Akt (p-Akt) =Hifk Akt —FHifk . p-mTOR —4i
A F A% Z 8% (mammalian target of rapamy-
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cin, mTOR) —Hi{& (CST), B-actin —Hilk (124
#t) ,HRP #ric Il -4t fk 196G \HRP #ric Ll EHi L 19G
(Jackson, 3 [ ), F ZALA: K E & 3 5.0 il
(Thermo,Z&[H) , Milli-Q #B4E /K #% ( Millipore , 5 [H ) ,
i TAE S (Airteeh, 28 ), - 80 CH AL IR vk A
(Thermo, £ H) , XW-80A HEiRIR A o5 ( FilgER K
SANAR) ), SMZ-168 A4t 14 5% ( Motic 27 v B
JZI7), BX-41 %6 . 8% (Olympus, H 4%), GC-
400 y e RS CRBUP R P R AR A R
4yF), EG1160 £ I £ # Hl ( Leica, {8 [® ), H93/
RM2126 59 i HL(TEE) .

4 HYordH KRR % SEROC5]. 160 2
/NG MIE R R IRA 156 R (IER ) , oAb 3R JLm 57
ZSBRIRFERT R (25 3841,20 H) , 15T Ad-null ; GD 157
SR (R4, 125 H), 4 Ad-TSHRa-289,, E
St E 7 10° PFUBO pL PBS. /MR
A S AIL PR 3 35, B 3 FA fg 1 R, 2L 3 Wk, FAE 3
AENT 4 FAA TR HE J5 # Ik A BRI ,3 000 r/min 4 °C
BOH I R s TRAD . T4 W B, DU 2 14
SIHTERIN TRAD U S e s A ikl T4 . L Ad-
null 28 0 5 ) {8 2 1 % T ), TRAD IE % {5l R
2.38~4.49 U/mL,T4 IE# [ 28.16 ~111.45 ng/mL.,
R ) 285 DL TRAD T4 B B[R] B 155 R A
bR, GD P £F & B E R AT — B B2+
Tile WS E/NE 70 H, SRR 55 H, i R
56% o FFIERLLIIN 70 H/NEIE LA F R0
FEARYT R AL (120,20 ) H T T il (hhdl,
25 H) FHSpRms I (P 2541,25 H) .

5 TwHimk A4 LI1.5 g/i(kg - d) (FHYSF
MR E R H 8RR 15 %) 45 THU TR EWE S 5 74
25201 2.5 mg/(kg « d) (RS TR & H =1
15 1) 45 FR SRR TR SR B 1©) s BN 4 Z5 1 L IE
WA H AT ARV BRER K E S s Sl id il
Y255 JH. AR BSIIE T IS O, ER KAL) &
RGNS I AL 13 H h2hg] 14 2 P24
12 HOIEH 415 RAIZ 84 20 K, KRG 25554
/N FRHR BRAF BRI, 7925 17 —20 °CLRAFRRIN , Ab 3T
Jer RIS FUIRIR , —80 CARFERFM

6 KrHEhE Sk

6.1 HURIEAZURIEZEIE 4RI 6 s
A 4% ZEHEEEE , A MY A HE Yefa, b
TAER

6.2 1% TRAb. T4, T3 M TSH /AKEA LU
ANERILYE AR AS 356 B 46 0 2 1 46 A ] — 2l 914 i

WA 6.3 Hiy 6 MNFEAS) 1E A 481t 4 B B e U
T FHTRC 2 AR AT EE 46 T TRAD MR EE , Tl 56 e 28 23 Bt
VR T4 T3 K TSH ¥, HAAR B AE 4 057 & i B
BT,

6.3 #i Akt.p-Akt . mTOR & p-mTOR % H
Tk UL 6 NHUIRIRAR AR, R H Western blot
L ER A, fF AR R ZH 20U A 100 pL RIPA
SRR IEATAIH, VK B E 20 min 5,13 000 r/min
4 CEL 20 min, B EVERF, #& BCA HE & =ik
FlE VLA EE W, T 100 C 5 min ZilfdiE
S PE RTE R, 3547 SDS-PAGE (% AL FFE
o 30 pgHl), mF 5% % 0.45 pm PVDF JE,
5%BSA-TBST i, KPR IRIEE 1 he In—Pi (76
BELLG] 1:1 000) ,4 CHEIRM T LR, TBST P
3 W, ER 10 min, A —HL (kL% 1: 10 000) ,
ZEIRIEE 40 min, P TBST BEE 10 min,3 ¥, 1%
JECL J )i 3 ~5 min, iR G B8 E™. Hill
E4 It H Gel-Pro Analyzer 3. 0 {4317 454 43 H7 o
MG 2H /N B R R ZH 2 P p-Akt Akt . p-mTOR &
mMmTOR Rk, 1A & Rk 5N SE M HAE (p-
Akt/B-actin .p-mTOR/B-actin) DL & % Wi i 1k 25 15 &+
55 04 3K B LA ( p-Akt/Akt . p-mTOR/mTOR) |, i
I HOAH H A A5 2L IR 1R B 1 b /K

7 Sy N SPSS 18.0 Gt a4k
TP AT BHRAT B IE S i LA x =5 R, Z 4[]
B ACR F B R 7 2250 b, WP LL AR LSD.
P <0.05 HZESA G L.

# =X

1 HURBRZHZ HE B (B 1)  IER AR WH
AR PR UEIEL 1 R 200 MR AR, HES L 5%, IE e v st 34
5 TR R LT, G (A T T Fe AL . 7S AR A U8 v A
KO EETEAR G IE A A — 3, BEALZH AR R AR
S AR B S, R/NAS R, b B 4 A B ST
DR el AR U v ) S A I A5 R I P S BT
CRR A FLIRGEA 10 5, A DL B S5 9k 2 40 32
o Hh2hdl P2 AL R 2T S I H IR IR 21 25
FRA AR, DEIIG A A TR

2 FH/NRIMTE TRAb . T4 . T3 S TSH K F It
BRI SIEWH SEALE, BRI TRAb. T4
K3 Tt ERA I FE L (P <0.01) , 5
I Hed, 2G4l AP 254 TRADb T4 | T3 41K, 22
SEGHFE X (P <0.01), £40E TSH 27
Bt E X (P>0.05),
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B SRR REEMELSR (HE, x400)

F1 K4/DEUMKEE TRAb. T4 . T3 2 TSH K FHE (X £s)

251 n TRAb(U/mL) T4 (ng/mL) T3(ng/mL) TSH(mIU/L)
EH 6 0.02+0.01" 74.79+3.80" 0.49+0.10" 0.95+0.10
23, 6 0.03+0.03" 73.71+6.02" 0.52+0.15" 0.97 £0.22
izl 6 41.61 £28.63 122.18 +16.63 3.07 £0.64 0.90 +0.12
Hhz 6 5.69+3.81" 64.21 £19.53 " 0.98 +0.57 " 0.94 +0.20
[LE) 6 12.11+6.30 " 75.72 +17.86 " 1.23£0.42" 0.94 +0.08

SRR L, P <0.01

3 RUA/NHFVRIRAIZT Akt F55 LN (% 2,8 2)
SIEH 4 25 #8041 i, B 4 p-Akt/B-actin/f p-
Akt/Akt IWIET S, 2R A ST L (P <0.01);
SRR AL, 2540 p-Akt/B-actin/ . p-Akt/Akt 2%
SHTLG i 2 L (P >0.05) , 75 25 20 K 48 7 1 4
FEAR, 2R AR E X (P <0.05),

R2  AH/NRITARIRAL] Akt Xk

4 HAUNRHARIRALL mTOR FKik Fb (% 3,
B 3) HIEWH.Z=HAH L, HA4 p-mTOR/B-
actin/&% p-mTOR/MTOR T, Z R A S iT¥E
X (P <0.01); 5 #5580 241 bb &, b 245 41 Fn v 25 4l
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SH G SL(P <0.01) , P2y RVE 2541 2 [a] 22 57
TGt (P >0.05),

4 5 n p-Akt/B-actin p-Akt/Akt F3 HA/NERHRIRAL mTOR XA & L
1EH 6 0.22+0.05"* 0.43+0.08*" 215 n p-mTOR/B-actin p-mTOR/mTOR
= 6 0.21+0.03" " 0.42+0.06" " E 6 0.32+0.02°" 0.62 +0.01*
L 6 0.33+0.06 0.66 +0.10 ko 6 0.31+0.02" 0.61+0.03"
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T SR AL, * P <0. 01
P-AKE i o —— 00 KD P-MTOR i mm———— 280 kD

AKL S— — — e ) |([)
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GD 11 & L 1 AN B, 5 R R & 9 Sl
A S R R B B e = R R
B G 19 25 6L & AE ALK 02 FR IR 3 2 32 4% (thy -
roid stimulating hormone receptor, TSHR) iR51k
BSR4 T.B kB4 QR 725, =4
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55 L LRI P 25 A5 5 B R 3T mRNA
e iOR TR (9 BR3P A RS T Sun R A e ]
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