PARATIROID HORMON VE
OSTEOPOROZ
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Giris

Paratiroid bezden salgilanan paratiroid hormon
(PTH) 84 aminoasitli bir polipeptit hormondur.
Hem kalsiyum homeostazinda, hem de kemik ye-
niden yapilanmasinda rol oynar. PTH kalsiyum
diizeylerini normal tutmak icin etkilerini baslica
i¢ mekanizma ile gergeklestirir: gastrointestinal
sistemden kalsiyum emilimi, bobrekten kalsiyum
ve fosfat geri emilimi ve kemikten osteoklastik
rezorpsiyon. PTH bu etkilerini 1-34 N-terminal
fragmani sayesinde ger¢eklestirir(1). Hiperparati-
roidizmde siirekli yiiksek PTH diizeyleri nedeniy-
le hiperkalsemi ve osteoporoz gelisirken, diisiik
doz aralikli PTH veya fragmanlar1 osteoanabolik
etki gosterir. PTH osteoanabolik etkisini osteob-
lastlarin apopitozunu dnleyerek ve osteoblast say1
ve fonksiyonlarini artirarak yapar(2). Rekombi-
nant insan PTH’sinin aralikli kullaniminin kemik
yapimini yikimindan daha fazla artirdiginin gos-
terilmesi osteoporoz tedavisinde kullanimini sag-
lamistir(3).

PTH Fizyolojisi

PTH baz1 genlerin ekspresyonlarini degistirerek
hem direk, hem indirek yollarla biyolojik etkile-
rini gosterir. Protein kinaz C ve c-fos sinyal yo-
laklar1 araciligiyla osteoblast ve osteoklastlarin
proliferasyon ve diferansiyasyonunu stimiile eder,
insiilin benzeri biiytime faktort (IGF) I ve II ve
IGF baglayic1 protein-3 araciligiyla fibronektin,
osteokalsin ve a-1 kollajenin yapimini artirir, tra-
bekiiler kemik kiitlesini artirir(4,5). Yasla birlikte
vitamin D eksikligi gelismesine bagli PTH di-
zeyleri artar. Senil osteoporoza katkida bulunan
faktorlerden birisi de PTH artisidir(6). PTH sal-
gilanmasi ekstraseliiler kalsiyum diizeyleri ve 1,25
(OH)2D tarafindan diizenlenir(6).

PTH ile iligkili bir diger protein 141 aminoa-
sitten olusan PTH-iliskili peptittir (PTHiP). Ik
13 aminoasitten 8'i PTH ile aynidir, digerleri de
yapisal homoloji tasir(7). PTHiP kondrosit proli-
ferasyonu ve diferansiyasyonu araciligryla erken
donemde iskelet gelisiminden sorumludur(6).
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ile daha fazla KMY artisi oldugunu gosteren ¢a-
ligmalar vardir. Bu konuda kirik riskini de igeren
daha fazla arastirmaya ihtiya¢ vardir. PTH ve ana-
loglar1 kirik iyilesmesini hizlandirir, dental ve or-

Kaynaklar

1.

Ellegaard M, Jorgensen NR,
Schwarz P. Parathyroid hormone
and bone healing. Calcified Tis-
sue International, 2010; 87 (1),
1-13. Doi: 10.1007/s00223-010-
9360-5

Tam CS, Heersche JNM, Murray
TM, et al. Parathyroid hormone
stimulates the bone apposition
rate independently of its resorp-
tive action: Differential effects
of intermittent and continuous
administration. Endocrinology,
1982; 110 (2), 506-512. Doi:
10.1210/endo-110-2-506

Reeve ], Meunier PJ, Parsons JA,
et al. Anabolic effect of human
parathyroid hormone fragment
on trabecular bone in involuti-
onal osteoporosis: a multicent-
re trial. British Medical Journal,
1980; 280 (6228), 1340-1344.
Doi: 10.1136/bm;.280.6228.1340
Lee K, Deeds JD, Chiba S, et
al. Parathyroid hormone in-
duces sequential c-fos expres-
sion in bone cells in vivo: in
situ localization of its receptor
and c-fos messenger ribonuc-
leic acids. Endocrinology, 1994;
134 (1), 441-540. Doi: 10.1210/
endo.134.1.8275957

Johansson AG, Baylink DJ, af
Ekenstam E, et al. Circulating
levels of insulin-like growth fa-
ctor-I and -II, and IGF-binding
protein-3 in inflammation and
after parathyroid hormone infu-
sion. Bone and Mineral, 1994; 24
(1), 25-31. Doi: 10.1016/s0169-
6009(08)80128-6

Noordin S, Glowacki J. Parath-
yroid hormone and its receptor
gene polymorphisms: impli-
cations in osteoporosis and in
fracture healing. Rheumatology
International, 2016; 36 (1), 1-6.
doi: 10.1007/s00296-015-3319-9
Gensure RC, Gardella TJ, Jup-
pner H. Parathyroid hormone

10.

11.

12.

13.

labilir.

and parathyroid hormone-rela-
ted peptide, and their receptors.
Biochemical and Biophysical Re-
search Communications, 2005;
328 (3), 666-768. Doi: 10.1016/].
bbrc.2004.11.069

Stewart AF, Horst R, Deftos L],
et al. Biochemical evaluation
of patients with cancer-associ-
ated hypercalcemia: evidence
for humoral and nonhumo-
ral groups. The New England
Journal of Medicine, 1980; 303
(24), 1377-1383. doi: 10.1056/
NEJM198012113032401

Hosoi T, Miyao M, Inoue S, et al.
Association study of parathyroid
hormone gene polymorphism
and bone mineral density in
Japanese postmenopausal wo-
men. Calcified Tissue Internatio-
nal, 1999; 64 (3), 205-208. Doi:
10.1007/5002239900603

Tenne M, McGuigan FE, Ahl-
borg H, et al. Variation in the
PTH gene, hip fracture, and fe-
moral neck geometry in elderly
women. Calcified Tissue Inter-
national, 2010; 86 (5), 359-366.
Doi: 10.1007/s00223-010-9351-
6

Guo Y, Zhang LS, Yang TL, et al.
IL21R and PTH may underlie
variation of femoral neck bone
mineral density as revealed by a
genome-wide association study.
Journal of Bone and Mineral Re-
search, 2010; 25 (5), 1042-1048.
Doi: 10.1359/jbmr.091040
Vilarino-Guell C, Miles L], Dun-
can EL, et al. PTHR1 polymorp-
hisms influence BMD variation
through effects on the growing
skeleton. Calcified Tissue Inter-
national, 2007; 81 (4), 270-278.
Doi: 10.1007/s00223-007-9072-
7

Leder BZ. Parathyroid Hormone
and Parathyroid Hormone-Re-
lated Protein Analogs in Oste-
oporosis Therapy. Current Os-
teoporosis Reports, 2017; 15 (2),

14.

15.

16.

17.

18.

19.

topedik implantlarin peri-implant bolgelere daha
iyi baglanmasini saglar. Bu nedenle kirik gelisen
hastalarda kirik sonrasi erken dénemde kullani-

110-119. Doi:
017-0353-4
Macdonald HM, Nishiyama
KK, Hanley DA, et al. Changes
in trabecular and cortical bone
microarchitecture at peripheral
sites associated with 18 months
of teriparatide therapy in post-
menopausal women with osteo-
porosis. Osteoporosis Internatio-
nal, 2011; 22 (1): 357-362. Doi:
10.1007/500198-010-1226-1
Martin TJ. Bone biology and
anabolic therapies for bone:
current status and future pros-
pects. Journal of Bone Metabo-
lism, 2014; 21 (1), 8-20. Doi:
10.11005/jbm.2014.21.1.8

Neer RM, Arnaud CD, Zanchet-
ta JR, et al. Effect of parathyro-
id hormone (1-34) on fractures
and bone mineral density in
postmenopausal women with
osteoporosis. The New England
Journal of Medicine, 2001; 344
(19), 1434-1441. doi: 10.1056/
NEJM200105103441904
Hansen S, Hauge EM, Beck Jen-
sen JE, et al. Differing effects of
PTH 1-34, PTH 1-84, and zo-
ledronic acid on bone microar-
chitecture and estimated stren-
gth in postmenopausal women
with osteoporosis: an 18-month
open-labeled observational
study using HR-pQCT. Journal
of Bone and Mineral Resear-
ch, 2013; 28 (4), 736-745. Doi:
10.1002/jbmr.1784

Tsai JN, Uihlein AV, Bur-
nett-Bowie SM, et al. Effects
of Two Years of Teriparatide,
Denosumab, or Both on Bone
Microarchitecture and Strength
(DATA-HRpQCT study). The
Journal of Clinical Endocrino-
logy and Metabolism, 2016; 101
(5), 2023-2030. Doi: 10.1210/
jc.2016-1160

Miller PD, Hattersley G, Riis BJ,
et al. Effect of Abaloparatide vs
Placebo on New Vertebral Fra-

10.1007/s11914-



. 380 | Paratiroid Hastaliklari

20.

21.

22.

23.

24.

ctures in Postmenopausal Wo-
men With Osteoporosis: A Ran-
domized Clinical Trial. JAMA,
2016; 316 (7), 722-733. Doi:
10.1001/jama.2016.11136
Cosman F Eriksen EF, Recknor
C, et al. Effects of intravenous
zoledronic acid plus subcutane-
ous teriparatide [rhPTH(1-34)]
in postmenopausal osteoporo-
sis. Journal of Bone and Mineral
Research, 2011; 26 (3), 503-511.
Doi: 10.1002/jbmr.238
Kaufman JM, Orwoll E, Goe-
maere S, et al. Teriparatide ef-
fects on vertebral fractures and
bone mineral density in men
with osteoporosis: treatment
and discontinuation of therapy.
Osteoporosis International, 2005;
16 (5), 510-516. Doi: 10.1007/
s00198-004-1713-3

Saag KG, Zanchetta JR, Devoge-
laer JP, et al. Effects of teripa-
ratide versus alendronate for
treating glucocorticoid-induced
osteoporosis:  thirty-six-month
results of a randomized, doub-
le-blind, controlled trial. Arth-
ritis and Rheumatism, 2009; 60
(11), 3346-3355. Doi: 10.1002/
art.24879

Gliier CC, Marin E Ringe JD, et
al. Comparative effects of teripa-
ratide and risedronate in gluco-
corticoid-induced osteoporosis
in men: 18-month results of the
EuroGIOPs trial. Journal of Bone
and Mineral Research, 2013; 28
(6), 1355-1368. Doi: 10.1002/
jbmr.1870

Andrews EB, Gilsenan AW, Mi-
dkiff K, et al. The US postmarke-
ting surveillance study of adult

25.

26.

27.

28.

29.

osteosarcoma and teriparatide:
study design and findings from
the first 7 years. Journal of Bone
and Mineral Research, 2012; 27
(12), 2429-2437. Doi: 10.1002/
jbmr.1768

Finkelstein JS, Wyland JJ, Lee
H, et al. Effects of teriparatide,
alendronate, or both in women
with  postmenopausal osteo-
porosis. The Journal of Clinical
Endocrinology and Metabolism,
2010; 95 (4), 1838-1845. Doi:
10.1210/jc.2009-1703

Black DM, Greenspan SL,
Ensrud KE, et al. The effects
of parathyroid hormone and
alendronate alone or in com-
bination in postmenopausal
osteoporosis. The New England
Journal of Medicine, 2003; 349
(13), 1207-1215. Doi: 10.1056/
NEJMo0a031975

Tsai JN, Uihlein AV, Lee H, et
al. Teriparatide and denosumab,
alone or combined, in women
with postmenopausal osteopo-
rosis: the DATA study rando-
mised trial. Lancet, 2013; 382
(9886), 50-56. Doi: 10.1016/
S0140-6736(13)60856-9

Leder BZ, Tsai JN, Uihlein AV, et
al. Denosumab and teriparatide
transitions in postmenopausal
osteoporosis (the DATA-Switch
study): extension of a randomi-
sed controlled trial. Lancet, 2015;
386 (9999), 1147-1155. Doi:
10.1016/S0140-6736(15)61120-
5

Nancollas GH, Tang R, Phip-
ps RJ, et al. Novel insights into
actions of bisphosphonates on
bone: differences in interactions

30.

31.

32.

33.

with hydroxyapatite. Bone, 2006;
38 (5), 617-627. Doi: 10.1016/j.
bone.2005.05.003

Miller PD, Delmas PD, Lindsay
R, et al. Early responsiveness
of women with osteoporosis to
teriparatide after therapy with
alendronate or risedronate. The
Journal of Clinical Endocrino-
logy and Metabolism, 2008; 93
(10), 3785-3793. Doi: 10.1210/
jc.2008-0353

Ettinger B, San Martin J, Crans
G, et al. Differential effects of
teriparatide on BMD after treat-
ment with raloxifene or alendro-
nate. Journal of Bone and Mineral
Research, 2004; 19 (5), 745-751.
Doi: 10.1359/JBMR.040117
Alkhiary YM, Gerstenfeld LC,
Krall E, et al. Enhancement of
experimental  fracture-healing
by systemic administration of
recombinant human parathy-
roid hormone (PTH 1-34). The
Journal of Bone and Joint Surgery
American, 2005; 87 (4), 731-741.
Doi: 10.2106/]B]S.D.02115
Bernhardsson M, Aspenberg P.
Abaloparatide versus teriparati-
de: a head to head comparison
of effects on fracture healing in
mouse models. Acta Orthopae-
dica, 2018; 89 (6), 674-677. Doi
:10.1080/17453674.2018.152377
1



