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(HE] a6  WEFITOMUE KK BRI E S EokFE 111 820 A &Pk AT -AA) 5.0 DU LR g BE L EE-3-35 i
(PI3K) & H#H B(Ako B R K R IT AT -AA 7 H L KRB0 NUE R P AR RS PBK/Akt 5 5@ XR, F
kK54 HOSD K EBEPLAY N 3 4. T W L+ RSV H A K A L AR 18 1L i 2 4 IR 2 PR R AR A ORI
FERL, B0+ B SE VIR R 45 T B S V0 E L LD I B 48 B (HWD AL 85 Ik CANP) mRNA AF R0 JUAE K 38 4 , SR FH 3K 1
P 2 CELISA) K oK BT AT, -AA, 38 8 H B AR ek 0 45 4 R B m 45 ok R 111 B 324k (AT, R) 1 PI3K/p-Akt
B TR K s MR AT, - AA KN 45 SR K TR T+ RSV A KRR AT -AA BHPEA MBH AL, B AT -AA Bk
AABHMA AT R K& PI3K/p-Akt FIER XML, 4 (1) S5xBEd] s, B ocdl T - BEV A R HWI B, ANP
mRNA HIXF 23k 8 JF & (P ¥ <<0. 05); B 04 K Bl HWI & ANP mRNA M X £k B IRE FH T+ B LW HA KR
(P<<0.05),(2) Hotdl HIT+HEVPIHA KRR AT -AA MR E (D)E (61, 11% . 72.22% M1 0. 44+0. 12, 0. 49+
0. 08) 1R F AT IRZH (16. 67 % F1 0. 28+0. 05, P #<0. 01>, (3) HITA WL+ REVWHA KR AT, R Al PI3K/p-Akt ) F ik K

X B AL F 5 (P<<0. 05, P<C0. 01) 3 5 H JUALAH Ee, F T 4 B 98 VD 3 21 K RO WL4E 4 PISK ., p- Akt 3 ik /K F ¥ B (P<<0. 01,
P<C0.05) () FICH KRR A AT -AA BHYEL PISK/p-Akt BRI E & T AT, -AA FATEH (P<<0. 01) ; BT+ B EVWIHY K
A, AT -AABIPEZE PISK/p-Akt Y F A% AT, -AA BITEA R (P<<0.05), ##  AT,-AA Al gl AT, R 3% PI3K/

Akt FEHE S5 H IT0 UL KRB A 2,
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Role of angiotensin ][ type 1 receptor agonistic autoantibody in cardiac hypertrophy of hyperthyroidism rats

and its relationship with PI3K/Akt signaling pathway
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[Abstract] Objective To investigate the serum level of angiotensin [ type 1 receptor (AT, R) agonistic autoantibody
(AT;-AA) in hyperthyroidism rats with cardiac hypertrophy and the expression of PI3K and protein kinase B (Akt) in cardiac
tissue, so as to study the relationship between AT,-AA and PI3K/Akt signaling pathway. Methods Hyperthyroidism rats
models were established by gavaging with levothyroxine sodium. Totally 54 SD rats were divided into three groups:
hyperthyroidism group(group A), hyperthyroidism + olmesartan group (group B) and control group (group C). The heart
weight index (HWID) and atrial natriuretic peptide (ANP) mRNA were taken as the indices for cardiac hypertrophy. Serum
AT,-AA level was determined by enzyme-linked immunosorbent assay (ELISA), and the expression of AT, R and PI3K/Akt

was detected by Western blotting analysis. According to the determination results of AT,-AA, group A and B rats were
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subdivided into AT,-AA positive group and negative group; the expressions of AT, R and PI3K/Akt were compared between
these groups. Results (1) Compared with group C, HWI and the expression of ANP mRNA in group A and B were
significantly increased (all P<C0. 05); and those in group A were significantly higher than those in group B (P<C0.05). (2) The
positive rates and OD values of AT,-AA in group A and B (61.11%, 72.22% and 0.44+0.12, 0.49+0. 08) were significantly
higher than those in group C (16. 67 % and 0. 28+0.05) (all P<C0.01). (3)The expressions of AT, R and PI3K/p-Akt in group
A and B were significantly higher than those in group C (P<C0. 05, P<C0.01). Compared with group A, the expression levels
of PI3K, p-Akt were significantly decreased in group B (P<C0.01, P<C0.05). (4) In group A, the expression levels of PI3K
and p-Akt in AT,-AA positive group were significantly higher than those in AT;-AA negative group(P<C0. 01); in group B,
the expression levels of PI3K and p-Akt in AT,-AA positive group were significantly decreased than those in AT,-AA negative

group (P<C0.05). Conclusion AT;-AA may be involved in the pathophysiology of cardiac hypertrophy in hyperthyroidism by

activating PI3K/Akt signaling pathway through AT, R.
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I PR B 9 & B0 R CBR R T e T #E CHR 0T ) 0 9 AR
H AT -AA BRER R 52, 2% ., 5 B 50 J0 0 I % 41 BE
PEKS H R (26, 7%) FIE B 4 B 41 BH K R
(12.5%) A2 5 A Ge it 2 3 LI AT -AA W]
AE A Y TC RO E s 1 A P 2 — . (B AT -AA
FOH TUME O IR (9 15 5 e 5 300 1% 1 T A

4 B Bt WL BE-3-3% B ( phosphatidylinositol 3
kinase, PI3K)-# [1i## B(protein kinase B, Akt)
SR N E NG S SR, TR R
PI3K/Akt Z 5 HUR IR % (thyroid hormones, THs)
SO0 WUIE I B 95 B A L L i A KR R 1T 1 AL Az Ak
(angiotensin || type 1 receptor, AT, R)7E M 15 5 i@
e R E B AR ARG E i 0 g
JUL LR R KB AT -AA Fil PISK/Akt 19 £ ik, 4
AT AT -AA TEH JTR oG IUIE K A i 7
5 PI3K/Akt 5 5l H) X R IRA T AT -AA
FOH TC0 UL K 015 5 5 S AL, LUE— 25 B Ay H
TUPE O W & 955 BT, A B 4 b B A HR G R O
PEHEHIL AR

1 #MBITE

1.1 ##
1.1.1 %4 MHEE 200~220 g.8 F# SD
KR 54 H, 0 8RR ShY .0 S A%

angiotensin [[ type 1 receptor; autoantibodies; Akt; hyperthyroidism; Cardiac hypertrophy

[Acad J Sec Mil Med Univ,2014,35(2) :154-160]

WES 5 4200593400 , 3 B PEMR IR 1 JH G EA B
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1.1.2 EFERAHMHE  PCR I 4 W o
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A LRI AT R 45 3R E M RBEA T &
WHRZ K, AR Z KA AT R BI5E 165~191 4
SRR AR v Br . FH R RORE €855 BT L A K Y 4k
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JUH B EV A KR HWI 3, 5% B4 A b 22 5
YA G238 L (P<<0. 05, P<C0. 05); H L4l K B
HWIZ5 @ T W T + B &V 34 KR (P<<0. 05),
RT-PCR ¥ A6 0 25 5 W , H T4 f B T + B 3E v
HA K BN L ANP mRNA AR 235 B 1 x g
I (P <0, 01) 1 H W JT + B LA KR
DAL 21 ANP mRNA 35 I 4 AR (P <
0.05,F 1),

2.2 BUKK&FE AT -AAKRFHMER KHHAK
ST AT -AA B ELISA Bl &5 2% 1, m#E 1
AT TTA B I+ SRV R Bl AT -AA KF
A 3 1 e 4 B2 (P<<0. 01 B P<C0. 05)

2.3 BAXKSMAL AT, R,PI3K/Akt & & #)
Ak EABRENE AT R OT4l BT R EY
A RO HLA L AT, R B 2 35 5506 18 4 35 38 Jin
(P<C0.05,P<C0. 01), 1My T2 AT HT JC + B G Vb 3
A2 7 G2 L (P>0. 05, & 2); H 4l H
JUHBEV A KRR O IA L PIBK, p-Akt FRikK
-5 LA e T E (P <o, 0D, HLH T+
YA ZE Vb 31 20 3R K KO L B UL BRI (P<<0. 01, P<<
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Tab 1 Comparison of general data and results of AT,-AA between different groups
N=18
Hyperthyroidism Hyperthyroidism—+ olmesartan Control
FT3% cp/(fmol « mLL™ 1) 20.1747.9" 18.4+5.61" " 5.51£0.55
FT,*cp/(fmol «+ mLL™ 1) 42.64413.65" " 39.63411.46" 12.84+1.4
TSH* z/(pIU « mL™1H) 0.2640. 25 * 0.2740.19* 2.52%+0.57
BW*m/g 27448 283+9" 309. 4417
HR® f/min ! 489+45~ 496+57"* 442422
HWI* wp/(mg » g~ 1) 3.87+0.10%4 3.0440.37" "4 2.5740.16
AT -AA positive rate n( %) 11¢61.11) "~ 13(72.22) ** 3(16.67)
ATi-AA OD value? 0.4440.12 % 0.4940.08" * 0.28%+0. 05

“y x%xs. AT,-AA: Angiotensin || type 1 receptor agonistic autoantibody; FT; .

Free triiodothyronine; FT,: Free thyroxine;

TSH: Thyroid-stimulating hormone; BW: Body weight; HR: Heart rate; HWI. Heart weight index (heart weight/BW).

“P<C0.05," " P<C0.01 vs control group; ©P<C0. 05 vs hyperthyroidism group
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Fig 1 Expression of ANP mRNA in myocardium
tissues of rats in three groups by RT-PCR
ANP. Atrial natriuretic peptide. 1: Hyperthyroidism group;
2: Hyperthyroidism + olmesartan group; 3: Control group.

" P<<0.05, “* P<0.01. n=18, x=*s

2.4 WX KR AT, -AA M4 5 i H4 PI3K/
Akt #9 &k FPTURBRIE AT -AA Kl 45 58 55y
AT -AA FHPELL(11/18, 61. 11%) Fl AT,-AA B
H(7/18, 38.89%), &EiF /R, PI3K Al p-Akt H) 5
KK FE AT -AA B M AW JT R R 9k
0.68+0.06f10.45+0. 03,/ T AT,-AA FIPE4LH
JUR RS 0. 630,03 A1 0.4040.01, 2R HEEG51T
2 (P <0, 01, 4A 4B),
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Bl 2 ZAREES K&
KEROIAELR AT, R K FRIX
Fig 2 Expression of AT, R protein in myocardium tissue
of rats in three groups by Western blotting analysis
AT,R: Angiotensin [ type 1 receptor. 1: Hyperthyroidism

group; 2: Hyperthyroidism + olmesartan group; 3: Control

group. " P<C0.05, "* P <0.01. n=18, x=%s

2.5 WRFREIERA AT -AA MEL K
2 PISK/Akt # &k H T+ B & V0 K B %
AT -AA K 45 3 57 AT,-AA FHPE4 (13/18,
72.22%) M AT,-AA FATE4 (5/18, 27.78%), 5
AT, -AA BATEH W T KRB I8, AT -AA BHPEZH
JUR RO L4l 21 PISK A1 p-Akt 3 ik 7K F & K
(0.4440.03 vs 0. 58 0. 07, P<C0. 05; 0. 26 &
0.03 vs 0.4140. 06, P<C0.05), W& 4C.4D,
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Fig 3 Expression of PI3K/Akt in myocardium tissues of rats in three groups by Western blotting analysis

PI3K: Phosphatidylinositol 3 kinase; Akt: Protein kinase B. 1: Hyperthyroidism group, 2: Hyperthyroidism + olmesartan

group, 3: Control group. * P<{0.05,
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Fig 4 Expression of PI3K/AKkt in AT,-AA positive and

negative groups in hyperthyroidism and hyperthyroidism+ olmesartan rats

PI3K: Phosphatidylinositol 3 kinase; Akt: Protein kinase B. A,B: Hyperthyroidism rats; C,D: Hyperthyroidism—+olmesartan

rats. © P<C0.05, " P<C0.01l. =5
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O WS UE 2, B 2148 B 5K & R 4L (rennin-
angiotensin system, RAS) 7E I L0 LAE K & L
AR, HATIA A RAS B8 4> F I 45 5k &
I (angiotensin II » Angll) FE&iE it AT, R K%
HEYIFRON Y . AT o A T 0 E L IE X
BT LA A S TR, A B TR R ] A £ i B
A PR M RAS FEH T UIE R & 4
RIEHERE T EEAE, HWZ RS E 82
AT, R 5HITOME R R BZE ) ZEM,

AT\ R E—MBERTEH. N G EAMEKZE G
protein-coupled-receptors, GPCR) i, i1 & — , 24 3% #|
S B S 5 R LR BB e RN T AR
AT -AA, AT-AA JZEXS AT R 20§ 4155 — 35 ik
B Rr PR, il S5 AT R fe R 456 =4
PRSI RO 5 A 5, A AT T Ang 1T
PIANBY 55 — 2503 AT, R Y8 %, Z bk nl g 2
RAS H05 —EEEUHRF 7, BBt
FEhwsE AT R MIEINE A2 KR Bois 5 R
A AT AN R BUR BOG JLAR I Hh B2k g 2 | i
JHC o Uk VS FrR T O R U B R AR L R AR L il
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AR ASAE LT WURE K 248 Jf 55 0 3 O R 0 L
SUHERMAEYIER, YR RR Z R B A A
SONEEAIEN ., B, BEXET AT -AA 5H
T IUAE KA 56 1 1F 9 1) 2 3 o 2

AW 5T R 5 I 2 5 45 T L-thy @57 T KR
B 5 S K AT -AA S5 JE AR TR B AT
AA FIYERFN D E Y T4 AL, [l B TR B
WURE K #8 4% HWI K& ANP mRNA 75 & F1E % K
ETE e I S SN L N BB o = A R S 5)
TS EREZEE AP ICRR R zA S
PUARTREN TS 5 TH IO R &4 VR,
HU GPCR [ 5 H 148 20 5 54 38000 A0 B 32 1k 14 40
Ja Ah 5 — 3R Ik 2 i 3R A0 BB 5 B B S RN, O
XoF % 52 A 3 B AN I s [ 177 2 SR 194 98 3l 390 R SR
RGN R S a9 B SR SR T R SR T
AU JUE 21 B S5 R B i A 1 o SR

H R 2 31E 52, PISK/ Akt {5 53 3 3% ol 5 51
O WILAN AR R 1 & A=) LT PISK S GPCR 1 £ %2
TN . PISK 9 R (R 540 F Akt B2 kA
REAT o L 2B Wy 2= Dy RE . T AR Sk WF X R WL W T A
PI3K/ Akt {553 H H0E A] 5 | O JJUZH B A w0 P
AERE#, — )5 THs o] HEA4EH T H AR IR R Z 1k
P W55 S 3B B s 50— J7 I Ang [T 3 2 40 i B -
) GPCRs WL AT S0 I 45 (5 i@ B . [H AT -AA
FH T O NUE KRR 5 PISK/ Akt 15 5 il B A 5 4
Wit — Lo, BATEBH TR R PISK Al p-Akt
Tk TIEH KL T+ B IHA KR ik
rFRRINIE M TH TR 5T AT\ R 8 AT -AA
14 25 BN 4> T B HiAE PISK / Akt 5 538 b i)
BAER™ L IRATFE BRI T A KR AT R %3k, 45
REPIHITTAR AT R REKFHRIEH KRIA .
PR A AT -AA BOH JT0 LR KA & A4 7T fig 5
AT R X PBK/Akt [ 5SS 50K, HIRAHE
AT -AA 5 PI3K/ Akt {5538 i 9 56 &, B ATk
— ST K B A T T K R T R SRV I ALK R
ORTE AT -AA B R BL PISK/p-Akt (3£ 3A 5

T AT -AA BIPERELME# AT -AA FAIMER R E
WAy F I IR U BEAR, DA AT -AA W] fEE o
AT R #E PISK/ Akt 15 5 38 #% 1M 2 JT 0 JIUIE K
7= 4T AT R $5 900 B £ W3 )5, PI3K/ Akt
eSS Bz 2 md ., LRI S LIRS AT-
AA AT AT -AA/AT R/PI3SK/ Akt {5 538 %
SEF T OB KBRS R,

ABFSE 4G AR R AT -AA 7 —Fh G PI3K/
Akt 15 5 38 # 09 f B F, AT -AA/AT R/PI3K/
Akt 15 538 8% 19 BTG 2 BT O LB R &4 VR R
WEJFHZ —, K, X T AT -AA BHYER bk
O JUE S FE A B X L 2 T 0l A R K R 2 AR B
o BT BRIR P AT -AAL B IE AT -AA X0 IL4H
I i) ek L ) PISK/ Akt {538 4 A0 9005 L A
A BB B 1k 5 5 H T LI K R

4 FEEHR
JIr A V3 P AR SO 88 BAT AR £ o 5
[Z % x #k]
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