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Hipotiroidizmde Siniis Bradikardinin Molekiiler Temeli

Sunil Jit Loganthal, Dilek Ozbeyliz, Joseph Yanni', Halina Dobrzynskil, Ozgur Kasimayz, Mark Boyett1
"Manchester Universitesi, Kardiyovaskdler Bilimler Enstituisli, Manchester, Birlesik Krallik
’Marmara Universitesi, Tip Fakiiltesi, Fizyoloji Ana Bilim Dali, istanbul

AMAC: insanda ve hayvan modellerinde hipotiroidizm disiik kalp hizi (bradikardi) ve kardiyak debi ile birliktedir. Sino-atriyal ritmin
otomatisitesi ylizey membran kanallarinin zamana bagh ritmi (membran clock) ve sarkoplazmik retikulumdan osilatér kalsiyum salinimi (Ca2+
clock) arasindaki sinerijistik interaksiyonla baslayan spontan diyastolik depolarizasyona baglidir. Ca2+ clock mekanizmasi ryanodin reseptori
(RyR2), Na+-Ca2+ degistiricisi (NCX1) ve sarkoplasmik retikulum Ca2+-ATPazi igermektedir (SERCA2a). Hipotezimiz hipotiroidizmdeki
bradikardinin, sinis nodun (SN) énderodak (pacemaker) aktivitesinin yeniden modellenmesiyle iliskili oldugudur. Bu ¢alismanin amaci anahtar
membran salinim bilesenlerine iliskin transkriptlerin mRNA duzeylerine bakarak hipotiroidili SN’i tanimlamak ve bradikardinin altinda yatan
mekanizmayi aydinlatmaktir.

YONTEM: Hipotiroidizm modeli Sprague Dawley siganlarda (erkek, 260-330 gr., n=8) 6-n-propyl-2-thio-uracil’ in (PTU, 10
mg/kg/intraperitoneal/gliin) 15 glin siresince uygulanmasi ile olusturuldu. Kontrol grubuna (n=8) tasiyici uygulandi. EKG kayitlari anestezi
(ketamin, 100 mg/kg, klorpromazin, 0.075mg/kg) altinda alindi. SN, atrial ve ventrikiler biyopsiler alindi. Funny kanallari (HCN1 ve HCN4), T-tipi
Ca2+ kanali (CaV3.1) RyR2, NCX1, SERCA2a ve fosfolamban mRNA diizeyleri qPCR ile dlglldu.

SONUCLAR: 15 giin sureyle uygulanan PTU ile olusturulan hipotiroidizm modelinde viicut agirliginda %6 artis ve kalp hizinda %42 azalma
saptanirken (p<0.05) kontrol grubunda degisiklik gozlenmedi. Hipotiroidide SN de anahtar membran salinim bilesenlerine iliskin transkriptlerin
mRNA dizeyleri: funny kanallari ve T-tipi Ca2+ kanallari degismeden kalmistir. Hipotiroidizm RyR2 ve NCX1 diizeylerini etkilememis ancak
SERCA2a mRNA seviyesini %37 oraninda azaltmistir (P<0.05). Hipotiroidili SN de SERCA2a mRNA diizeyi ile fosfolamban arasinda negatif bir
korelasyon vardir ve fosfolamban mRNA diizeyinde %289 oraninda artis olmustur (P<0.05).

TARTISMA: PTU saglikli sicanlarda ciddi bradikardi ile seyreden hipotiroidizme neden oldu. Hipotiroidili SN de SERCA2a mRNA seviyesindeki
azalmanin fosfolamban mRNA diizeyinde artisla ile birlikteligi Ca2+ clock bilesenlerinde azalmaya ve bradikardiye neden olabilir.
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Molecular Basis of Sinus Bradycardia in Hypothyroidism
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1University of Manchester, Manchester, U.K.

2Department of Physiology, Marmara University, Istanbul, Turkey

AIM: Hypothyroidism in man and animal models manifests in a low heart rate (bradycardia) and cardiac output. Automaticity in the SN is due
to the spontaneous diastolic depolarization initiated by the synergistic interaction between two clock mechanisms: the ‘membrane-clock’ and
the intracellular ‘Ca2+-clock’. The Ca2+-clock involves the ryanodine receptor (RyR2), Na+-Ca2+ exchanger (NCX1) and sarcoplasmic reticulum
Ca2+-ATPase (SERCA2a). We hypothesise that the bradycardia is due to remodelling of the pacemaker, the sinus node (SN). The aim of this
study was to characterise the hypothyroid SN and identify the mechanism(s) underlying the bradycardia.

METHODS: Hypothyroidism was induced in Sprague Dawley rats (male, 260-330 g, n=8) with 6-n-propyl-2-thio-uracil (PTU, 10 mg/ kg /
intraperitoneally/ day for 15 days). The control cohort (n=8) received vehicle treatment. ECGs were recorded in vivo, in anesthetized
(ketamine, 100 mg/kg) animals. SN, atrial and ventricular biopsies were collected. Funny channels (HCN1 and HCN4), T-type Ca2+ channel
(CaVv3.1), RyR2, NCX1, SERCA2a and phospholamban mRNA abundance was measured using qPCR.

RESULTS: PTU administration for 15 days induced hypothyroidism and this was associated with a 6% increase in body weight and a 42%
reduction in heart rate (both P<0.05). No changes were observed in the control cohort. In the hypothyroid SN, mRNA expression levels of
transcripts corresponding to key membrane-clock components: funny current and T-type Ca2+ channel remained unaltered. Hypothyroidism
did not affect RyR2 and NCX1 levels; however, SERCA2a mRNA levels were reduced by 37% (P<0.05). SERCA2a mRA levels were negatively
regulated by phospholamban and this transcript was upregulated by 289% in the hypothyroid SN (P<0.05).

CONCLUSIONS: PTU causes hypothyroidism with severe bradycardia in healthy rats. In the hypothyroid SN, SERCA2a downregulation coupled
with phospholamban upregulation would compromise the Ca2+-clock component, causing bradycardia.
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Streptozosinle Diyabet Olusturulan Ratlarda Sol On inen Koroner Arter iskemi Reperfiizyonunda Uygulanan Pikrosid-2 ‘Nin
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