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Abstract

Hyperthyroidism is a common metabolic disorder, the morbidity of

hyperthyroidism in man is lower than woman. Hyperthyroid heart disease
is a common and serious complication for hyperthyroidism. It is one of

the most important causes of death in patients with hyperthyroidism,
directly endanger the lives and health of patients. Recent evidences
of our group indicate that hyperthyroidism significantly affects the
cardiolipin expression . Our previous relevant experiments also show
that cardiolipin plays a key role in the pathway of hyperthyroid heart
disease. HDACY9 directly controls the growth of the heart, and plays an
important role in maintaining the normal function of heart. HDAC6 is
closely related to the cardiac disorders.

In this study, the effects of thyroid hormones on HDAC6 and HDAC9
were studied at different levels of body tissue (KM mouse heart tissue)
and cells (H9C2 cardiomyocyte), respectively. The effects of different
saturation cardiolipin and cardiolipin inhibitors on HDAC6 and HDAC9
is researched. And on this basis, we explore cardiolipin how to
influence HDAC6 and HDAC9 expression with thyroid hormone.

Our experimental results show that intraperitoneal injection T4 KM
mice of HDAC9 protein’ s expression and genes’ expression increase.
After the addition of thyroid hormones to H9C2 cells, the protein
expression of HDAC9 was reduced from 1 hour after administration to 48
hours of administration, and after 12 hours it was higher than the
blank control and then 24 hours after HDAC9 protein expression was
significantly lower than the control group. Our study show that CL18:
2, CL18: 1 and CL14: 0 could increase the expression of HDAC9 protein

in H9C2 cells, and different concentrations of cardiolipin were



different with the prolongation of administration time. The expression
of HDACY protein in cardiomyocytes decreased with the prolongation of
administration time with CL14: 0.The expression of HDAC9 protein in
H9C2 cells did not change with time with CL18: 2, CL18: 1,all the
group showed it increased. The results of this group indicate that the
degree of saturation of cardiolipin may affect the expression of HDACY
protein . After adding the cardiolipin inhibitor ,the expression of
HDAC9 protein was significantly reduced, with the addition of T4 can
only be restored to close to the level of blank control.

Our experimental results show that intraperitoneal injection T4 KM
mice of HDAC6 protein’ s expression and genes’ expression decrease.
After the addition of thyroid hormones to H9C2 cells, the protein
expression of HDAC6 was reduced from 1 hour after administration to 48
hours of administration. Our study show that CL18: 2, CL18: 1 and CL14:
0 could decrease the expression of HDAC6 protein in H9C2 cells, and
different concentrations of cardiolipin were different with the
prolongation of administration time. The expression of HDAC6 protein
in cardiomyocytes decreased with the prolongation of administration
time with CL14: 0. The expression of HDAC6 protein in H9C2 cells did
not change with time with CL18: 2, CL18: 1, all the group showed it
increased. The results of this group indicate that the degree of
saturation of cardiolipin may affect the expression of HDAC6 protein .
After adding the cardiolipin inhibitor , the expression of HDAC6 protein
was significantly reduced, with the addition of T4 can only be restored
to close to the level of blank control.

As a conclusion of our research: (1) T4 increases the expression
of HDAC9 and plays an important role in the phospholipid; (2) The
effect of different saturation of cardiolipin on HDACY is different,

CL14:0 has a significant influence on the expression of HDAC9 (3) The



expression of HDAC9 was down-regulated after adding the cardiolipin
inhibitor, and the expression of HDAC9 was up-regulated after T4
addition, but only close to the blank control phase.

Our study show that (1) T4 inhibited the expression of HDAC6, and
cardiolipin plays an important role; (2) different saturation of
cardiolipin on HDAC6 inhibitory effect has different degrees, CL18:1
has significant influence on the expression of HDAC6(3) The expression
of HDAC6 was significantly down-regulated after adding the cardiolipin
inhibitor, and the expression of HDAC6 was up-regulated after T4
addition, but only close to the blank control phase.

Key word: hyperthyroid heart disease , HDAC6 HDAC9 HI9C2

cardiolipin
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FURBRHLAE TUREAE (Hyperthyroidism, F7T) J&—Fh WL 25601k

PR, FetRH 2 MR SR FURIR D e, FARIRSE (Thyroid
hormones, THs) 7pWAid 2 P BT, DANUARRIRIE . RS2 AL EE R G4
PR E AU U A R EIRPR R . TR AR S W, H AT AR
9%~ 15% ) AT 2V S AN FERREE R TT,  FERUE PR ORISR T 2ok, 8T
B ARSI, FEGTTT 80 & LU NIRRT A I, T L R T 5",
H H7E 26 A B U 32 B4R AR R (2 ORI R (TSHD), S & KT 5
pIU/ml, BIRTYCNERIRAIH L. Herpr BTk (Hyperthyroid heart
disease, HID) /& HURBR D) B8 TCHER™ B RAE 2 —, PR B T O IE R AR
BANRTHIUESR, £FUEANTMERFER . —, G IR e
{3 s O SR AW PN S v D e W ey A s 7S S
T TTHE O I 12 16 2 BRI B AR, 55 4120 Em 2 12 H 1 R Ok
O R IbRE: T ORI (I Oahid # . O3 ELG FEE))
OB OREG g 1T AR TR R AR AN AR AL uEdE . T ReikiayT s, BA
FRIHARY . EREEREARES: (D #fi2HE (2 A&zl
Titr: OERE, OFEFERE L, 10% ~15%F TR AL FIE; OFEY K
(M) ;0 7328 OO 3 EA O ) B UG O ER B IUESE, 7ih =
PRI 5 (3) FlE O At R IR SRR A Lo IS5 5 (4) FR T akds G, O AR
THAR BRI, AEKHARE D AR R I A COEE o H U O IR A A R O 32
HRIEZ —, RWTUBUF RSO R, AR ZFEARPRE, K
TREETIEE] 5-10%, 7 H U OB ) 50-90% " LRI R 5 H U AZ 2 1E M
R NHIWT 40 Z UL, FHEZ U, MRE R R 2 2 B A R RS 3 K T 2
ThEr, RHTUR R M BOE S AR E Y o B TR T A OB
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BB AN, HEEE LEE®E (Tachyrhythmia), OHERH
(arrhythmia). O JEAEK (Hypertrophy) ZEColERAS, ™ E % 54 H P78 M
PR J1 359 (Congestive heart failure) ',

HURIRISR A5 O R IR R (R R, T4 M =BUDR IR R
(T3) , FURBRBER AL FRARIL R (TSH) VR R i R AR, IR
FR IR T4 AT T3 [ EL KM 7:1% 0 T3 2 FURIR R s, BHOIR
RS UART T3 Ah, 7 #8 F5 B P L B AT B VLA 1) T4 SRR A 44
MoK, F RO LA AR Y 1E 5 ThRE R AR E R MR o 13 BAER T
LGSR E AL (BRI RS BRI "o L2 B i R () T3
FEHBUR, AE BRI, I 5 ng/ke (¥ T3 £E 30 3B N 5 n] LLE UL
ML R R Y T3 SO MV RS T RN LBk, £F5K
ML PI L, BEARSDAKBE /7, AE 875k & R 0. T3 tnl B CIE, R0 lED)
BEASZ MO MU IR f1% . BT RN T3 wT LU s s, S Eas R
SEARZE G, IR Co UL B 8 2 1 B R 2k, b O UL i Hh — L6
The V2 # B (R B (I S D R e s BT E A . X A a0
VLB 55 ATP B, Na'/K-ATP 8§, o /B WIERE B HEEE, TN
HR YR PAEAT BFRAR B B 0 K R S R BRIt A
B ] PR R IR NS BT, R O LG A B R R A G 20,
SO M FIET SR D e BOCE 2, EHEm 2 ORI G ET ok, Y
M COEAIN ™ T3 BR T X0 M R ERAERA, B n RN A A LUR N RER
FOBEAE PP, X Bt ] LA I GBI 4R Thie ™ o FOIR BRI il 18 5 3010
HOIR 2 e R 5 HUIR IR e U b & 5RO T O )35 (HF) ™ ™, ik
B2 W AR TE HUF R R AR, ORI D) e L2 — ML i R R 2 97
FART AT R — SO T B R R 3™ ™ ITAF B R, HORIRM R R
T SR N ARG AN, R, SRR, AR E AT A A, T
b, HAGEME AR, SRR ISR SRR i AR YA AR F DL S A
MBI L I ThRe A R s — BN HUIRIRM R (TH) %O B3
FIV P2 T RE 38 AL A C TR 8 5 R 3R 0K 7 55 3 800 IE A 31 22 A IR 3N )
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FHOR, IS TR . H FUIR R (Thyroxine, T4) il 4 (1 1 7014
U TR AR AL AT B B T Ao JUE IS P9 B R

1. 1. 1 ERFEEN O EEER

Sawin HJF 72 WA ML P FRCDR i 2 ok 2 B mT DAGR R 2 YR A A, 3G UL
HHANE ATP BTG, 1 L A 85 7 ATP B RS PE, S INILER 2R (1 ATP 1K
SR B O IR S A R RTIE L §== wa N [ i 11 R e 2R TN 37 6 SN I A s T
S hnCo LR PR B 1, GO0 SZ AR E H RO s I RO, BRI LS I A F A
fFURME™ ™. Mogulkoc R TN Ay DR Rk 2% AT AR o0 KA, R0 00 U 1 LA
AU AAE L, (B8 0 AT A i A A2 DA e [R] s 7= AR S i
Araujo AS YA TR A [0 I Th BE RS R SEUAL B S 00 AU SR AL
I SR R A RS R ARSI 2L Schultz BRI FUEH LR
s B BRI B IR (NT-Pro—BNP) 8 FH A IAME T IEH N, T4 A1 T3 73 il A B ARSI A
NT-Pro-BNP i (A RIEHME, FLOHH A OREEBEAHK™ . Mayer 0 Jr
SEYCA I P ES TE T4 VR B R A AT RE RS I R O O IR RO RERR S . H
RARTHREXT B8 F A0 22 A it B T FEAHE (NT-Pro-BNP) 25 [ 7K~F [ 541 A2 FF R A
W T BN T o i R AR R B R TC MO U 1 s RN (ANP) s (i 2
TR, H 8 AN/NIF 16 AN G R, AT R AR RIS T
DAELHE S RIS N R IhRE R . Modzelewska 25 % H FH 7 £ 3% ML/ 400 L P 286
Bt 7 (VCAM-1) 5 1EH NAHEL BE 18, I H N R 70 7 B3R S A0 BRI
FCT REAN IS o 3ok 58 10 FF DR P 2% T S S8 RS JEE o JUTL i D485 35— A JRE 38
L ULANM AR R, AT S 500 LA M 5

1. 1. 2 FORBRBE N O IR E B R IA R0

HIT N I T3 B FROR e 2 2 0o I T RE AT Lo JEE L I8 20 /0 2 i BB i 88 2
—o T3 ZHRIRHER A BEOEN, WU ZEEAL S, i
RO AESE A L (IR S AG . LERER ) (MHC) -« HgE. LM
Ca2+-ATP B, MIATIEIAHEE: MHC-B . MIKMBIRZHED) " ™ 7,
Moolman JA YA FFAR B 18 1 5 5 85 5 Rt sh R s mi O UL i 2k DT
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ik, NI sEu G E e FET Ik DhRe, & B HAEH T B gL, o e o
SAENBKAEEE . Danzi S ZERIUHFERAL T3 M MIC- o #5214
B ¥ 2 —. Watanabe H ZFRKIH JURKIASIEIAEH o 1-c A mRNA FJ3RiA
LE DR IR T e IE W R, RIS RAE I FOR I E N F o 1-c A
mRNA [ARIE " o BRC 3 LA A 36 S R DR i 2 TG L4 S R 2 4 A% R A A
B, TEASIEIE )R B R Rk kD I LSRR . Abe A ZETERTF AR
oI RO FCPR R B OSSR B T3 Rl SRt A TR R L s i e
(¥ BT I8 Kv1. 4 JE[RI A (900 mRNA, [ 0RA Byd s

1.1.3 BEMAEINRERFL

FOR BRI RES 2w o LA B — 'R L JB 3R S MR i i B AN AL 208 ) LA B e )
BUREE, I EREIIREZEAL . BITHR LA TRTTERES, S0l
iyl L N 9 11 /NI 8 1T S AR p U SR s 5 LY 01 e P e o e
AR Ft b IR, AT R o [ MR B R R, [0
N, AL R 22 K 7 1 5 T BUT IR B ik L5 25 R A D SR AL LRESE, Al
ZEIA) T ERE SN A E M 22 1A 7K ) R A7 2 BT ST O IERR AR A R R
Chen 3 FI7C & & 0% AR 4 (HRV) 5 IEH AL B 2™ . Burggraaf ]
T EE o R R R ER A SR A AT A A 22 D[R] 4 P SRS R CoE T BE A 224k, FRR
BRI RETURE AT R S M 1) B B 2L, M T RSB & O TE M LR T ke
MM I

1.1.4 BTG EEE)

7L MR AN RIFE T B I . BT IR O 38 2 8 R 7 a2
ST, AR R KRR O A CKEA O s (AP 7. H
TCIH R 0 5 BN B e O ML N RS B BT I B B R R 2 — 0 Bl i
AR 7O ATERAIZ TS 30 RN 8. 3%l NS A0 sl ™. i
) DR U808 5 ) Rk ] 21 24 3R R VA AR T A R I 45 4 JLThBe ™ o ZEREIRAS
W K WY S A5 I U A PP ] A A AR AT e R M D e CRIFEBEILIA 1~ VITT Ak
MR IX, P4 A e, MR AR A 1, LR EEaEYamsF 1D AA
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