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SSUUMMMMAARRYY
Normal growth and development of the craniofa-
cial complex is affected, apart from other factors,
by function of endocrine glands and, consequently,
by the hormones they produce. This study reports
on the hypothalamus, pituitary and thyroid glands
and their relationship with the odontognathic sys-
tem, as well as on the following hormones: GRH,
GH, TRH, TSH, T3 and T4. These hormones contribute
towards the integrity of the dentofacial complex.
Endocrine diseases rarely are the etiological factor
underlying odontognathic disorders. However, they
may contribute to the development of dentofacial
problems.
This review describes normal function of the hypo-
thalamus as well as the pituitary and thyroid
glands. Also reported are the causes of hypo- or
hyper-function of the pituitary gland, hypo- and
hyperthyroidism and their effects on the odontog-
nathic system. Treatment of various endocrine dis-
eases and importance of their early and timely
diagnosis for the dentofacial complex, are also pre-
sented. 

KKeeyy wwoorrddss:: Endocrine disorders, odontognathic
growth. 
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¶¶∂∂ƒƒππ§§∏∏ææ∏∏
∏ Ê˘ÛÈÔÏÔÁÈÎ‹ ·‡ÍËÛË Î·È ·Ó¿Ù˘ÍË ÙÔ˘ ÎÚ·ÓÈÔÚÔ-
ÛˆÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÂËÚÂ¿˙ÂÙ·È ÂÎÙfi˜ ÙˆÓ ¿ÏÏˆÓ
·Ú·ÁfiÓÙˆÓ Î·È ·fi ÙË ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ÂÓ‰ÔÎÚÈÓÒÓ
·‰¤ÓˆÓ Î·È Î·Ù¿ Û˘Ó¤ÂÈ· ·fi ÙÈ˜ ÔÚÌfiÓÂ˜ Ô˘ ·Ú¿-
ÁÔ˘Ó. ™ÙËÓ ÂÚÁ·Û›· ·˘Ù‹ ı· Á›ÓÂÈ ·Ó·ÊÔÚ¿ ÙÔ˘ ˘Ô-
ı¿Ï·ÌÔ˘ Î·È ÙˆÓ ·‰¤ÓˆÓ, ÙË˜ ˘fiÊ˘ÛË˜ Î·È ÙÔ˘
ı˘ÚÂÔÂÈ‰‹ ÛÙË Û¯¤ÛË ÙÔ˘˜ ÌÂ ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi
Û‡ÛÙËÌ· Î·ıÒ˜ Â›ÛË˜ Î·È ÙˆÓ ÔÚÌÔÓÒÓ: GRH, GH,
TRH, TSH, T3 Î·È ∆4. √È ÔÚÌfiÓÂ˜ ·˘Ù¤˜ Û˘ÌÌÂÙ¤¯Ô˘Ó,
Â›ÛË˜, ÛÙË ‰È·Ù‹ÚËÛË Î·È ·ÎÂÚ·ÈfiÙËÙ· ·˘ÙÔ‡ ÙÔ˘
Û˘ÛÙ‹Ì·ÙÔ˜. √È Ô‰ÔÓÙÔÁÓ·ıÈÎ¤˜ ·ÓˆÌ·Ï›Â˜ Û¿ÓÈ·
¤¯Ô˘Ó ˆ˜ ·ÈÙÈÔÏÔÁÈÎfi ·Ú¿ÁÔÓÙ· ÙÈ˜ ÂÓ‰ÔÎÚÈÓÈÎ¤˜ ‰È·-
Ù·Ú·¯¤˜. √È ÂÓ‰ÔÎÚÈÓÈÎ¤˜ ‰È·Ù·Ú·¯¤˜ fiÌˆ˜ Â›Ó·È ‰˘Ó·-
ÙfiÓ Ó· Û˘Ì‚¿ÏÏÔ˘Ó ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÙˆÓ Ô‰ÔÓÙÔÁÓ·-
ıÈÎÒÓ ·ÓˆÌ·ÏÈÒÓ. 
™ÙËÓ ·ÚÔ‡Û· ÂÚÁ·Û›· ÂÚÈÁÚ¿ÊÂÙ·È Ë Ê˘ÛÈÔÏÔÁÈÎ‹
ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ ˘Ôı¿Ï·ÌÔ˘, ÙË˜ ˘fiÊ˘ÛË˜ Î·È ÙÔ˘
ı˘ÚÂÔÂÈ‰‹. ∞Ó·Ê¤ÚÔÓÙ·È Ù· ·ÈÙ›· ÙË˜ ˘ÔÏÂÈÙÔ˘ÚÁ›·˜
Î·È ˘ÂÚÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ˘fiÊ˘ÛË˜, ÙÔ˘ ˘Ôı˘ÚÂÔÂÈ-
‰ÈÛÌÔ‡, ÙÔ˘ ˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌÔ‡ Î·È ÔÈ Û˘Ó¤ÂÈÂ˜ ÙÔ˘˜
ÛÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ·. ∞ÎfiÌË ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È
ÔÈ ıÂÚ·Â›Â˜ ÙˆÓ ÂÓ‰ÔÎÚÈÓÈÎÒÓ ‰È·Ù·Ú·¯ÒÓ Î·È ÙË˜
ÛËÌ·ÓÙÈÎfiÙËÙ·˜ ÙË˜ ¤ÁÎ·ÈÚË˜ ‰È¿ÁÓˆÛË˜ ÙÔ˘˜ ÛÂ
Û¯¤ÛË ÌÂ ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ·. 

§§¤¤ÍÍÂÂÈÈ˜̃ ÎÎÏÏÂÂÈÈ‰‰ÈÈ¿¿:: ∂Ó‰ÔÎÚÈÓÈÎ¤˜ ‰È·Ù·Ú·¯¤˜, Ô‰ÔÓÙÔÁÓ·ıÈ-
Î‹ ·‡ÍËÛË.
∂ÏÏ √ÚıÔ‰ ∂Èı 2006;9:87-101.
¶·ÚÂÏ‹ÊıË: 29.11.2005 - ŒÁÈÓÂ ‰ÂÎÙ‹: 28.03.2006



IINNTTRROODDUUCCTTIIOONN

Endocrine function significantly affects growth of cranio-
facial structures. Besides growth, endocrine malfunction
usually disturbs the health and integrity of these struc-
tures.
Every disorder of normal endocrine function results in
changes of respective hormonal levels in the human
body. The endocrine glands reported in this study in rela-
tion to the dentofacial complex are the pituitary and thy-
roid glands along with the hormones they produce, that
is, growth hormone, thyrotropic, triiodothyronine and
thyroxine; the hypothalamus is also studied, as a CNS
organ producing the growth- and thyrotropic-releasing
hormones.
The hypothalamus produces releasing and inhibitory hor-
mones, which through the hypothalamus-pituitary por-
tal vascular system, are transported to the adenohy-
pophysis or anterior pituitary lobe and regulate its hor-
monal secretion. These hormones are linked along the
following axis: the hypothalamus produces the growth-
releasing hormone (GRH), which regulates growth hor-
mone (GH) secretion from the adenohypophysis (Fig. 1).
The hypothalamus also produces the thyrotropic releas-
ing hormone (TRH) that regulates thyroid stimulating
hormone (TSH) secretion from the adenohypophysis.
Thus, pituitary function affects tissues and, consequent-
ly, the dentofacial complex directly through GH secretion
and indirectly through TSH secretion; in turn, TSH regu-
lates thyroid function and, as a consequence, the secre-
tion of T3 and T4, the thyroid hormones (Page et al., 1997;
Guyton and Hall, 1998; Mycek et al., 2000; Guiba-Tziam-
piri, 2001; Alevizos, 2001b) (Fig. 2).
It is important that the orthodontist is informed about
the normal function of glands that contribute to dento-
facial growth, as well as of the effects of their malfunc-
tion, which favors a more comprehensive diagnostic
approach of dentofacial problems that may be due to
endocrine malfunction, thus expanding treatment
modalities.      

TTHHEE RROOLLEE OOFF GGRROOWWTTHH HHOORRMMOONNEE ((GGHH))

It is necessary to present certain information about GH
due to its important action in the human body. GH is a
potent anabolic secreted by the somatotropic cells of the
anterior lobe of the pituitary gland (Pirinen, 1995; Page
et al., 1997; Guiba-Tziampiri, 2001) and it is determined
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EEII™™AA°°øø°°HH

∏ ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ÂÓ‰ÔÎÚÈÓÒÓ ·‰¤ÓˆÓ ÂËÚÂ¿˙ÂÈ ÛËÌ·ÓÙÈ-
Î¿ Î·È ÙËÓ ·‡ÍËÛË ÙˆÓ ‰ÔÌÒÓ ÙÔ˘ ÎÚ·ÓÈÔÚÔÛˆÈÎÔ‡
Û˘ÛÙ‹Ì·ÙÔ˜. ∏ ‰˘ÛÏÂÈÙÔ˘ÚÁ›· ÙÔ˘˜ Û˘Ó‹ıˆ˜ ‰È·Ù·Ú¿ÛÛÂÈ
ÂÎÙfi˜ ·fi ÙËÓ ·‡ÍËÛË, ÙËÓ ˘ÁÂ›· Î·È ÙËÓ ·ÎÂÚ·ÈfiÙËÙ·
·˘ÙÒÓ ÙˆÓ ‰ÔÌÒÓ. 
∫¿ıÂ ‰È·Ù·Ú·¯‹ ÙË˜ Ê˘ÛÈÔÏÔÁÈÎ‹˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙˆÓ ÂÓ‰Ô-
ÎÚÈÓÒÓ ·‰¤ÓˆÓ ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙË ÌÂÙ·‚ÔÏ‹ ÙˆÓ ÂÈ-
¤‰ˆÓ ÙˆÓ ·ÓÙ›ÛÙÔÈ¯ˆÓ ÔÚÌÔÓÒÓ ÛÙÔÓ ÔÚÁ·ÓÈÛÌfi. √È
ÂÓ‰ÔÎÚÈÓÂ›˜ ·‰¤ÓÂ˜ ÛÙÔ˘˜ ÔÔ›Ô˘˜ ı· Á›ÓÂÈ ·Ó·ÊÔÚ¿ ÛÂ
Û¯¤ÛË ÌÂ ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ· Â›Ó·È Ë ˘fiÊ˘ÛË Î·È
Ô ı˘ÚÂÔÂÈ‰‹˜ ÌÂ ÙÈ˜ ÔÚÌfiÓÂ˜ Ô˘ ·Ú¿ÁÔ˘Ó, ÙËÓ ·˘ÍËÙÈÎ‹
ÔÚÌfiÓË, ÙË ı˘ÚÂÔÂÈ‰ÔÙÚfiÔ ÔÚÌfiÓË, ÙËÓ ÙÚÈÈˆ‰Ôı˘ÚÔÓ›-
ÓË Î·È ÙË ı˘ÚÔÍ›ÓË Î·ıÒ˜ Î·È Ô ˘Ôı¿Ï·ÌÔ˜, ˆ˜ ÔÚÁ¿ÓÔ˘
ÙÔ˘ ÎÂÓÙÚÈÎÔ‡ ÓÂ˘ÚÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÌÂ ÙËÓ ÂÎÏ˘ÙÈÎ‹
ÔÚÌfiÓË ÙË˜ ·˘ÍËÙÈÎ‹˜ ÔÚÌfiÓË˜ Î·È ÙËÓ ÂÎÏ˘ÙÈÎ‹ ÔÚÌfiÓË
ÙË˜ ı˘ÚÂÔÂÈ‰ÔÙÚfiÔ˘ ÔÚÌfiÓË˜.
√ ̆ Ôı¿Ï·ÌÔ˜ ·Ú¿ÁÂÈ ÂÎÏ˘ÙÈÎ¤˜ Î·È ·Ó·ÛÙ·ÏÙÈÎ¤˜ ÔÚÌfi-
ÓÂ˜, ÔÈ ÔÔ›Â˜ Ì¤Ûˆ ÙÔ˘ ˘Ôı·Ï·ÌÔ¸ÔÊ˘ÛÈ·ÎÔ‡ ˘Ï·›-
Ô˘ Û˘ÛÙ‹Ì·ÙÔ˜ ·ÁÁÂ›ˆÓ ÌÂÙ·Ê¤ÚÔÓÙ·È ÛÙËÓ ·‰ÂÓÔ¸fiÊ˘-
ÛË ‹ ÚfiÛıÈÔ ÏÔ‚fi ÙË˜ ˘fiÊ˘ÛË˜ Î·È Ú˘ıÌ›˙Ô˘Ó ÙËÓ
¤ÎÎÚÈÛË ÙˆÓ ÔÚÌÔÓÒÓ ÙË˜. √È ÔÚÌfiÓÂ˜ ·˘Ù¤˜ Û˘Ó‰¤ÔÓÙ·È
ÌÂÙ·Í‡ ÙÔ˘˜ ÌÂ ¤Ó·Ó ¿ÍÔÓ· Ô ÔÔ›Ô˜ Û˘ÓÔÙÈÎ¿ Â›Ó·È Ô
·ÎfiÏÔ˘ıÔ˜: Ô ˘Ôı¿Ï·ÌÔ˜ ·Ú¿ÁÂÈ ÙËÓ ÂÎÏ˘ÙÈÎ‹ ÔÚÌfiÓË
ÙË˜ ·˘ÍËÙÈÎ‹˜ ÔÚÌfiÓË˜ (GRH), Ë ÔÔ›· Ú˘ıÌ›˙ÂÈ ÙËÓ ¤ÎÎÚÈ-
ÛË ÙË˜ ·˘ÍËÙÈÎ‹˜ ÔÚÌfiÓË˜ (GH) ·fi ÙËÓ ·‰ÂÓÔ¸fiÊ˘ÛË
(∂ÈÎ. 1). ∂›ÛË˜ Ô ˘Ôı¿Ï·ÌÔ˜, ÂÎÙfi˜ ÙˆÓ ¿ÏÏˆÓ, ·Ú¿ÁÂÈ
Î·È ÌÈ· ¿ÏÏË ÔÚÌfiÓË, ÙËÓ ÂÎÏ˘ÙÈÎ‹ ÔÚÌfiÓË ÙË˜ ı˘ÚÂÔÂÈ-
‰ÔÙÚfiÔ˘ ÔÚÌfiÓË˜ (TRH), Ë ÔÔ›· Ú˘ıÌ›˙ÂÈ ÙËÓ ¤ÎÎÚÈÛË
ÙË˜ ı˘ÚÂÔÂÈ‰ÔÙÚfiÔ˘ ÔÚÌfiÓË˜ (TSH) ·fi ÙËÓ ·‰ÂÓÔ¸fi-
Ê˘ÛË. ∂ÔÌ¤Óˆ˜, Ë ÏÂÈÙÔ˘ÚÁ›· ÙË˜ ˘fiÊ˘ÛË˜ ÂËÚÂ¿˙ÂÈ
ÙÔ˘˜ ÈÛÙÔ‡˜ Î·È Î·Ù¿ Û˘Ó¤ÂÈ· ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙË-
Ì·, ¿ÌÂÛ· ÌÂ ÙËÓ ¤ÎÎÚÈÛË ÙË˜ GH Î·È ¤ÌÌÂÛ· ÌÂ ÙËÓ ¤ÎÎÚÈ-
ÛË ÙË˜ TSH, Ë ÔÔ›· ÌÂ ÙË ÛÂÈÚ¿ ÙË˜ Ú˘ıÌ›˙ÂÈ ÙË ÏÂÈÙÔ˘Ú-
Á›· ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó· Î·È Î·Ù’ Â¤ÎÙ·ÛË ÙËÓ ¤ÎÎÚÈÛË
ÙˆÓ ÔÚÌÔÓÒÓ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹, ÙÚÈÈˆ‰Ôı˘ÚÔÓ›ÓË (T3) Î·È
ı˘ÚÔÍ›ÓË (T4) (Page Î·È Û˘Ó., 1997; Guyton Î·È Hall, 1998;
Mycek Î·È Û˘Ó., 2000; Guiba-Tziampiri, 2001; Alevizos,
2001b) (∂ÈÎ. 2).
∂›Ó·È ÛËÌ·ÓÙÈÎfi Ô ıÂÚ¿ˆÓ ÔÚıÔ‰ÔÓÙÈÎfi˜ Ó· ÁÓˆÚ›˙ÂÈ ÙË
Ê˘ÛÈÔÏÔÁÈÎ‹ ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ·‰¤ÓˆÓ Ô˘ Û˘Ì‚¿ÏÏÔ˘Ó
ÛÙËÓ ·‡ÍËÛË ÙÔ˘ Ô‰ÔÓÙÔÁÓ·ıÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ·ÏÏ¿ Î·È
ÙÈ˜ Û˘Ó¤ÂÈÂ˜ ·fi ÙË ‰˘ÛÏÂÈÙÔ˘ÚÁ›· ÙÔ˘˜. ∆Ô ÁÂÁÔÓfi˜ ·˘Ùfi
‚ÔËı¿ ÛÙËÓ ÏËÚ¤ÛÙÂÚË ‰È·ÁÓˆÛÙÈÎ‹ ÚÔÛ¤ÁÁÈÛË ÙˆÓ
·ÓˆÌ·ÏÈÒÓ ÙÔ˘ Ô‰ÔÓÙÔÁÓ·ıÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÁÈ· ÙÈ˜ ÔÔ›-
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through radioimmunoassay (RIA) (Guiba-Tziampiri,
2001); its normal reference value is < 10.0 ng/mL (Akrib-
iadis et al., 2001). GH does not need another target-
gland as a mediator in order to express its action, a fact
that differentiates GH from other hormones of the ante-

Â˜ ‰ÂÓ Â›Ó·È ·Ì¤ÙÔ¯Ë Î·È Ë ‰˘ÛÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ÂÓ‰ÔÎÚÈÓÒÓ
·‰¤ÓˆÓ ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ‰ÈÂ˘Ú‡ÓÔÓÙ·È ÔÈ ‰˘Ó·ÙfiÙËÙÂ˜
ÙË˜ ıÂÚ·Â›·˜.

√√ ƒƒ√√§§√√™™ ∆∆∏∏™™ ∞∞ÀÀ••∏∏∆∆ππ∫∫∏∏™™ √√ƒƒªª√√¡¡∏∏™™ ((GGHH))

§fiÁˆ ÙË˜ ÛËÌ·ÓÙÈÎ‹˜ ‰Ú¿ÛË˜ ÙË˜ GH ÛÙÔÓ ÔÚÁ·ÓÈÛÌfi
Â›Ó·È ··Ú·›ÙËÙÔ Ó· ·Ó·ÊÂÚıÔ‡Ó ÔÚÈÛÌ¤Ó· ÛÙÔÈ¯Â›· Ô˘
ÙË ¯·Ú·ÎÙËÚ›˙Ô˘Ó. ∏ GH Â›Ó·È ÈÛ¯˘Ú‹ ·Ó·‚ÔÏÈÎ‹ Ô˘Û›·
Î·È ÂÎÎÚ›ÓÂÙ·È ·fi Ù· ÛˆÌ·ÙÔÙÚfi· Î‡ÙÙ·Ú· ÙÔ˘ ÚfiÛıÈ-
Ô˘ ÏÔ‚Ô‡ ÙË˜ ˘fiÊ˘ÛË˜ (Pirinen, 1995; Page Î·È Û˘Ó.,
1997; Guiba-Tziampiri, 2001). √ ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙË˜ GH
Á›ÓÂÙ·È Î˘Ú›ˆ˜ ÌÂ Ú·‰ÈÔ·ÓÔÛÔÏÔÁÈÎÂ˜ ÌÂıfi‰Ô˘˜ (RIA)
(Guiba-Tziampiri, 2001) Î·È ÔÈ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ·Ó·ÊÔ-
Ú¿˜ ÙË˜ Â›Ó·È < 10.0 ng/mL (Akribiadis Î·È Û˘Ó., 2001). ∏
‰È·ÊÔÚ¿ ÙË˜ ·fi ÙÈ˜ ¿ÏÏÂ˜ ÔÚÌfiÓÂ˜ ÙÔ˘ ÚfiÛıÈÔ˘ ÏÔ‚Ô‡

∂∂ÈÈÎÎfifiÓÓ·· 11.. ™˘ÓÔÙÈÎ‹ ·ÂÈÎfiÓÈÛË ÙÔ˘ ¿ÍÔÓ· ˘Ôı¿Ï·ÌÔ˘-˘fiÊ˘ÛË˜
Î·È ·˘ÍËÙÈÎ‹˜ ÔÚÌfiÓË˜ (∞fi: Guiba-Tziampiri 2001, Î·ÙfiÈÓ ·‰Â›·˜). 

FFiigguurree 11.. Concise presentation of the hypothalamus-pituitary gland-
growth hormone axis (From: Guiba-Tziampiri 2001, after
permission).

∂∂ÈÈÎÎfifiÓÓ·· 22.. ™˘ÓÔÙÈÎ‹ ·ÂÈÎfiÓÈÛË ÙÔ˘ ¿ÍÔÓ· ˘Ôı¿Ï·ÌÔ˘-˘fiÊ˘ÛË˜-
ı˘ÚÂÔÂÈ‰‹-∆3 Î·È ∆4 (∞fi: Guiba-Tziampiri 2001, Î·ÙfiÈÓ ·‰Â›·˜).

FFiigguurree 22.. Concise presentation of the hypothalamus-pituitary gland-
thyroid gland-T3 and T4 axis (From: Guiba-Tziampiri 2001, after
permission).
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rior pituitary lobe (Guyton and Hall, 1998). GH actions
are not applied to a specific target-organ, but rather to
almost every human tissue effecting cell and tissue
growth (Pirinen, 1995; Guyton and Hall, 1998). It is
important to note the intense effect of GH on cartilage
growth, e.g., the naso-septal and condylar cartilage
(Livne et al., 1997; Guyton and Hall, 1998; Guiba-Tziam-
piri, 2001). 
GH secretion is intermittent throughout a human’s life.
The highest secretion rate occurs during the body
growth period, that is during puberty, whereas secretion
gradually decreases with age. Thus, at an advanced age
GH levels are 25% of those of the pubertal period. This
is the reason why it is recommended that any attempt
aiming at orthopedic changes should be performed
before, during or immediately after the pubertal growth
spurt (McNamara et al., 1985). GH levels increase at
night during the first two hours of deep sleep (Pirinen,
1995; Guyton and Hall, 1998; Harsoulis, 2001b).
The main GH action concerns body growth. This occurs
through increased protein deposition from chondrocytes
and osteogenetic cells, which stimulates epiphyseal car-
tilage growth and results in bone length increase. The
increased proliferation rate of these cells and the trans-
formation of chondrocytes into osteogenetic cells lead
to deposition of new bone over the surface of older
bone. GH is also responsible for other metabolic actions,
the most important of which are the increase of protein
synthesis rate and the mobilization of fatty acids from
adipose tissue, which results in using fat, instead of car-
bohydrates and proteins, for energy supply. GH also
influences carbohydrate metabolism, by limiting glucose
use in the entire body (Guyton and Hall, 1998; Guiba-Tzi-
ampiri, 2001). GH biologic actions are effected through
mediation of specialized receptors located in target-tis-
sue cells (Pirinen, 1995; Page et al., 1997).
It has been found that GH, through its effect on the liver
as well as other tissues, stimulates the production of cer-
tain proteins called somatomedins. These proteins are
also called insulin-like growth factors (IGF). Four (4)
somatomedins have been isolated; the most important
one is somatomedin C or insulin-like growth factor 1
(IGF-1). It is believed that many GH effects on bones and
cartilage depend on IGF-1 blood levels (Daughaday and
Rotwein, 1989; Livne et al., 1997; Guyton and Hall, 1998;
Guiba-Tziampiri, 2001; Harsoulis, 2001b). It has been
confirmed that GH is a primary stimulating factor, where-
as IGF-1 is a secondary factor for cartilage growth and

ÙË˜ ˘fiÊ˘ÛË˜ Â›Ó·È fiÙÈ Ë GH ÁÈ· ÙË ‰Ú¿ÛË ÙË˜ ‰ÂÓ ¯ÚÂÈ¿-
˙ÂÙ·È ÙË ÌÂÛÔÏ¿‚ËÛË ¿ÏÏÔ˘ ·‰¤Ó·-ÛÙfi¯Ô˘ (Guyton Î·È
Hall, 1998). √È ‰Ú¿ÛÂÈ˜ ÙË˜ GH ‰ÂÓ ÂÍ·ÛÎÔ‡ÓÙ·È ÚÔ˜
Î¿ÔÈÔ Û˘ÁÎÂÎÚÈÌ¤ÓÔ fiÚÁ·ÓÔ-ÛÙfi¯Ô, ·ÏÏ¿ ·ÓÙ›ıÂÙ· ÂÍ·-
ÛÎÔ‡ÓÙ·È ÛÂ fiÏÔ˘˜ Û¯Â‰fiÓ ÙÔ˘˜ ÈÛÙÔ‡˜ ÙÔ˘ ÛÒÌ·ÙÔ˜ Î·È
ÚÔÎ·ÏÔ‡Ó ÙËÓ ·‡ÍËÛË fiÏˆÓ Û¯Â‰fiÓ ÙˆÓ Î˘ÙÙ¿ÚˆÓ Î·È
ÈÛÙÒÓ (Pirinen, 1995; Guyton Î·È Hall, 1998). ∂‰Ò ·Í›˙ÂÈ
Ó· ·Ó·ÊÂÚıÂ› Ë ¤ÓÙÔÓË ‰Ú¿ÛË ÙË˜ ÙËÓ ÔÔ›· ÂÍ·ÛÎÂ› ÛÙËÓ
·‡ÍËÛË ÙˆÓ ¯fiÓ‰ÚˆÓ, fiˆ˜ ÛÙÔ ÚÈÓÔ-‰È·ÊÚ·ÁÌ·ÙÈÎfi ¯fiÓ-
‰ÚÔ Î·È ÛÙÔ ¯fiÓ‰ÚÔ ÙÔ˘ ÎÔÓ‰‡ÏÔ˘ (Livne Î·È Û˘Ó., 1997;
Guyton Î·È Hall, 1998; Guiba-Tziampiri, 2001).
∏ ¤ÎÎÚÈÛË ÙË˜ GH ÛÙÔÓ ÔÚÁ·ÓÈÛÌfi ·Ú·ÙËÚÂ›Ù·È ÛÂ fiÏË ÙË
‰È¿ÚÎÂÈ· ÙË˜ ˙ˆ‹˜ ÙÔ˘ ·ÙfiÌÔ˘ Î·È Â›Ó·È ‰È·ÏÂ›Ô˘Û·. √
˘„ËÏfiÙÂÚÔ˜ ‚·ıÌfi˜ ¤ÎÎÚÈÛË˜ ÂÌÊ·Ó›˙ÂÙ·È Î·Ù¿ ÙËÓ ÂÚ›Ô-
‰Ô ·‡ÍËÛË˜ ÙÔ˘ ÛÒÌ·ÙÔ˜, ‰ËÏ·‰‹ Î·Ù¿ ÙËÓ ÂÊË‚Â›· ÂÓÒ
ÌÂ ÙËÓ ·‡ÍËÛË ÙË˜ ËÏÈÎ›·˜ ˘Ê›ÛÙ·Ù·È ‚·ıÌÈ·›· ÂÏ¿ÙÙˆÛË
ÙË˜ ¤ÎÎÚÈÛË˜, ¤ÙÛÈ ÒÛÙÂ ÛÂ ÚÔ¯ˆÚËÌ¤ÓË ËÏÈÎ›· Ù· Â›Â-
‰· ÙË˜ Ó· ·ÓÙÈÛÙÔÈ¯Ô‡Ó ÛÙÔ 25% ÙË˜ ÂÊË‚ÈÎ‹˜ ÂÚÈfi‰Ô˘.
∞˘Ùfi˜ Â›Ó·È Ô ÏfiÁÔ˜ Ô˘ ÚÔÙÂ›ÓÂÙ·È Ë ÚÔÛ¿ıÂÈ· ÁÈ·
ÔÚıÔÂ‰ÈÎ¤˜ ÌÂÙ·‚ÔÏ¤˜ Ó· Á›ÓÂÙ·È Ï›ÁÔ ÚÈÓ ‹ Î·Ù¿ ÙË
‰È¿ÚÎÂÈ· ‹ ·Ì¤Ûˆ˜ ÌÂÙ¿ ·fi ÙËÓ ÎÔÚ‡ÊˆÛË ÙË˜ ÂÊË‚ÈÎ‹˜
·‡ÍËÛË˜ (McNamara Î·È Û˘Ó., 1985). ∆· Â›Â‰· ÙË˜ GH
·˘Í¿ÓÔÓÙ·È Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ Ó‡¯Ù·˜, ÛÙÈ˜ ‰‡Ô ÚÒÙÂ˜
ÒÚÂ˜ ÙÔ˘ ‚·ı¤ˆ˜ ‡ÓÔ˘ (Pirinen, 1995; Guyton Î·È Hall,
1998; Harsoulis, 2001b). 
∏ Î‡ÚÈ· ‰Ú¿ÛË ÙË˜ GH Â›Ó·È ÛÙËÓ ·‡ÍËÛË ÙÔ˘ ÛÒÌ·ÙÔ˜.
∞˘Ùfi ÂÈÙÂÏÂ›Ù·È, ÌÂ ÙËÓ ·˘ÍËÌ¤ÓË ÂÓ·fiıÂÛË ÚˆÙÂ˚ÓÒÓ
·fi Ù· ¯ÔÓ‰ÚoÎ‡ÙÙ·Ú· Î·È Ù· ÔÛÙÂÔÁÂÓÂÙÈÎ¿ Î‡ÙÙ·Ú· ‰ÈÂ-
ÁÂ›ÚÔÓÙ·˜ ÙËÓ ·‡ÍËÛË ÙÔ˘ Û˘˙Â˘ÎÙÈÎÔ‡ ¯fiÓ‰ÚÔ˘ ÙˆÓ ÂÈ-
Ê‡ÛÂˆÓ Î·È ÚÔÎ·ÏÒÓÙ·˜ ·‡ÍËÛË ÙÔ˘ Ì‹ÎÔ˘˜ ÙˆÓ
ÔÛÙÒÓ. √ ·˘ÍËÌ¤ÓÔ˜ Ú˘ıÌfi˜ ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡ ·˘ÙÒÓ
ÙˆÓ Î˘ÙÙ¿ÚˆÓ Î·È Ë ÌÂÙ·ÙÚÔ‹ ÙˆÓ ¯ÔÓ‰ÚÔÎ˘ÙÙ¿ÚˆÓ ÛÂ
ÔÛÙÂÔÁÂÓÂÙÈÎ¿ Î‡ÙÙ·Ú· ¤¯ÂÈ Û·Ó ·ÔÙ¤ÏÂÛÌ· ÙËÓ ÂÓ·fiıÂ-
ÛË Ó¤Ô˘ ÔÛÙÔ‡ ÛÙËÓ ÂÈÊ¿ÓÂÈ· ·Ï·ÈfiÙÂÚÔ˘ ÔÛÙÔ‡. ∂ÎÙfi˜
·fi ·˘Ù¤˜ ÙÈ˜ ÂÈ‰Ú¿ÛÂÈ˜, ÂÍ·ÛÎÂ› Î·È ¿ÏÏÂ˜ ÌÂÙ·‚ÔÏÈÎ¤˜
‰Ú¿ÛÂÈ˜. √È Î˘ÚÈfiÙÂÚÂ˜ Â›Ó·È fiÙÈ ·˘Í¿ÓÂÈ ÙÔ Ú˘ıÌfi Û‡ÓıÂ-
ÛË˜ ÚˆÙÂ˚ÓÒÓ Î·È fiÙÈ ·˘Í¿ÓÂÈ ÙËÓ ÎÈÓËÙÔÔ›ËÛË ÙˆÓ
ÏÈ·ÚÒÓ ÔÍ¤ˆÓ ·fi ÙÔÓ ÏÈÒ‰Ë ÈÛÙfi ÁÈ· ·ÚÔ¯‹ ÂÓ¤ÚÁÂÈ-
·˜. ∞˘Ùfi ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙË ¯ÚËÛÈÌÔÔ›ËÛË ÙÔ˘
Ï›Ô˘˜ ÁÈ· ·ÚÔ¯‹ ÂÓ¤ÚÁÂÈ·˜ Î·Ù¿ ÚÔÙ›ÌËÛË ¤Ó·ÓÙÈ ÙˆÓ
˘‰·Ù·ÓıÚ¿ÎˆÓ Î·È ÙˆÓ ÚˆÙÂ˚ÓÒÓ. ∂›ÛË˜, Ë GH ÂÈ‰Ú¿
ÛÙÔ ÌÂÙ·‚ÔÏÈÛÌfi ÙˆÓ ˘‰·Ù·ÓıÚ¿ÎˆÓ ÂÚÈÔÚ›˙ÔÓÙ·˜ ÙË
¯Ú‹ÛË ÙË˜ ÁÏ˘Îfi˙Ë˜ ÛÂ ÔÏfiÎÏËÚÔ ÙÔ ÛÒÌ· (Guyton Î·È
Hall, 1998; Guiba-Tziampiri, 2001). ∏ ‚ÈÔÏÔÁÈÎ¤˜ ‰Ú¿ÛÂÈ˜
ÙË˜ GH Ú·ÁÌ·ÙÔÔÈÔ‡ÓÙ·È ÌÂ ÙË ÌÂÛÔÏ¿‚ËÛË ÂÍÂÈ‰ÈÎÂ˘-
Ì¤ÓˆÓ ˘Ô‰Ô¯¤ˆÓ, ÔÈ ÔÔ›ÔÈ ÂÓÙÔ›˙ÔÓÙ·È ÛÙ· Î‡ÙÙ·Ú·



ÙˆÓ ÈÛÙÒÓ-ÛÙfi¯ˆÓ (Pirinen, 1995; Page Î·È Û˘Ó., 1997).
Œ¯ÂÈ ‰È·ÈÛÙˆıÂ› fiÙÈ Ë GH Ì¤Ûˆ ÙË˜ Â›‰Ú·ÛË˜ ÙË˜ ÛÙÔ
‹·Ú, ·ÏÏ¿ Î·È ÛÂ ¿ÏÏÔ˘˜ ÈÛÙÔ‡˜, ÚÔÎ·ÏÂ› ÙËÓ ·Ú·Áˆ-
Á‹ ‰È¿ÊÔÚˆÓ ÚˆÙÂ˚ÓÒÓ, ÔÈ ÔÔ›Â˜ ÔÓÔÌ¿˙ÔÓÙ·È ÛˆÌ·ÙÔ-
‰È·ÌÂÛ›ÓÂ˜. √È ÚˆÙÂ˝ÓÂ˜ ·˘Ù¤˜ ÔÓÔÌ¿˙ÔÓÙ·È Î·È ÈÓÛÔ˘ÏÈ-
ÓÔÂÈ‰Â›˜ ·˘ÍËÙÈÎÔ› ·Ú¿ÁÔÓÙÂ˜ (IGF). Œ¯Ô˘Ó ·ÔÌÔÓˆıÂ› 4
ÛˆÌ·ÙÔ‰È·ÌÂÛ›ÓÂ˜ ·fi ÙÈ˜ ÔÔ›Â˜ Ë ÛÔ˘‰·ÈfiÙÂÚË Â›Ó·È Ë
ÛˆÌ·ÙÔ‰È·ÌÂÛ›ÓË C ‹ ÈÓÛÔ˘ÏÈÓÔÂÈ‰‹˜ ·˘ÍËÙÈÎfi˜ ·Ú¿ÁÔ-
ÓÙ·˜ 1 (IGF-1). ¶ÈÛÙÂ‡ÂÙ·È fiÙÈ ÔÏÏ¤˜ ·fi ÙÈ˜ ÂÈ‰Ú¿ÛÂÈ˜
ÙË˜ GH ÛÙ· ÔÛÙ¿ Î·È ÙÔ˘˜ ¯fiÓ‰ÚÔ˘˜ ÂÍ·ÚÙÒÓÙ·È ·fi ÙÔ
ÔÛfi ÙÔ˘ IGF-1 Ô˘ Î˘ÎÏÔÊÔÚÂ› ÛÙÔ ·›Ì· (Daughaday
Î·È Rotwein, 1989; Livne Î·È Û˘Ó., 1997; Guyton Î·È Hall,
1998; Guiba-Tziampiri, 2001; Harsoulis, 2001b). Œ¯ÂÈ ÂÈ-
‚Â‚·ÈˆıÂ› fiÙÈ Ë GH Â›Ó·È ¤Ó·˜ ÚˆÙ·Ú¯ÈÎfi˜ ‰ÈÂÁÂÚÙÈÎfi˜
·Ú¿ÁÔÓÙ·˜, ÂÓÒ Ô IGF-1 Â›Ó·È ¤Ó·˜ ‰Â˘ÙÂÚÂ‡ˆÓ ·Ú¿ÁÔ-
ÓÙ·˜ ÛÙËÓ ·‡ÍËÛË Î·È ˆÚ›Ì·ÓÛË ÙˆÓ ¯fiÓ‰ÚˆÓ (Ohlsson
Î·È Û˘Ó., 1994). ∏ Û˘ÁÎ¤ÓÙÚˆÛË ÙÔ˘ IGF-1 ÛÙÔ Ï¿ÛÌ·
Â›Ó·È ·Ó¿ÏÔÁË ÌÂ ÙË Û˘ÁÎ¤ÓÙÚˆÛË ÙË˜ GH (Pirinen, 1995).
ŒÙÛÈ ÔÔÈ·‰‹ÔÙÂ ·‡ÍËÛË ‹ ÂÏ¿ÙÙˆÛË ÙË˜ GH ÚÔÎ·ÏÂ›
Î·È ·Ó¿ÏÔÁË ·‡ÍËÛË ‹ ÂÏ¿ÙÙˆÛË ÙÔ˘ IGF-1 (Pirinen, 1995;
Livne Î·È Û˘Ó., 1997). √ ÔÚfi˜ ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ·ÎÚÔÌÂÁ·-
Ï›· ¤¯ÂÈ ÔÏ‡ ˘„ËÏ¿ Â›Â‰· IGF-1 Î·È ·Ó·Ê¤ÚÂÙ·È fiÙÈ
Â›Ó·È ‰¤Î· ÊÔÚ¤˜ ˘„ËÏfiÙÂÚ· ·fi Ù· Ê˘ÛÈÔÏÔÁÈÎ¿ Â›Â‰·
(Glemmons Î·È Û˘Ó., 1979; Pirinen, 1995).
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√È ı˘ÚÂÔÂÈ‰ÈÎ¤˜ ÔÚÌfiÓÂ˜ ∆3 Î·È ∆4 ÂÎÎÚ›ÓÔÓÙ·È ·fi Ù· ·‰Â-
ÓÈÎ¿ Î‡ÙÙ·Ú· ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó·. √È ÔÚÌfiÓÂ˜ ·˘Ù¤˜
ÂËÚÂ¿˙Ô˘Ó ÙËÓ ·‡ÍËÛË ÙˆÓ ÔÚÁ¿ÓˆÓ, ÙˆÓ Û˘ÛÙËÌ¿ÙˆÓ
Î·ıÒ˜ Î·È Î¿ıÂ ‚ÈÔÏÔÁÈÎ‹ ‰È·‰ÈÎ·Û›· (Pirinen, 1995;
Guyton Î·È Hall, 1998; Redman, 2001; Guiba-Tziampiri,
2001). ∏ Â›‰Ú·ÛË ÙÔ˘˜ Û˘Ì‚¿ÏÏÂÈ ÂÈ‰ÈÎfiÙÂÚ· ÛÙÔ ÌÂÙ·-
‚ÔÏÈÛÌfi, ÛÙËÓ ·‡ÍËÛË Î·È ˆÚ›Ì·ÓÛË ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡.
∂›ÛË˜ ÂËÚÂ¿˙ÂÈ ÔÚÈÛÌ¤ÓÔ˘˜ ÂÈ‰ÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜ ÙË˜
ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘ (Guyton Î·È Hall, 1998; Guiba-Tziampiri,
2001). ™Ù· ¿ÙÔÌ· ÌÂ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi, Ô Ú˘ıÌfi˜ ·‡ÍËÛË˜
ÙÔ˘ ÛÒÌ·ÙÔ˜ ÂÈ‚Ú·‰‡ÓÂÙ·È ÛÂ ÌÂÁ¿ÏÔ ‚·ıÌfi, ÂÓÒ ÛÙÔÓ
˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌfi ·Ú·ÙËÚÂ›Ù·È ˘¤ÚÌÂÙÚË ·‡ÍËÛË ÙÔ˘
ÛÒÌ·ÙÔ˜ Î·È ÂÈÙ¿¯˘ÓÛË ÙË˜ Û‡ÁÎÏÂÈÛË˜ ÙˆÓ ÂÈÊ‡ÛÂˆÓ
(Guyton Î·È Hall, 1998). ™˘ÁÎÂÎÚÈÌ¤Ó·, ¤¯ÂÈ ·Ô‰ÂÈ¯ıÂ› fiÙÈ
ÔÈ ‰˘ÛÏÂÈÙÔ˘ÚÁ›Â˜ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ÂËÚÂ¿˙Ô˘Ó ÙËÓ ÎÚ·ÓÈÔ-
ÚÔÛˆÈÎ‹ Î·È Ô‰ÔÓÙÈÎ‹ ·‡ÍËÛË (Lewinson, 1994;
Pirinen, 1995). ∏ ·ÚÔ˘Û›· ÙˆÓ ÔÚÌÔÓÒÓ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹
Â›Ó·È ÛËÌ·ÓÙÈÎ‹ ÛÙË Û‡ÓıÂÛË ÙÔ˘ IGF-1. ¶ÈÛÙÂ‡ÂÙ·È fiÙÈ ÔÈ
ÔÚÌfiÓÂ˜ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ÚÔ¿ÁÔ˘Ó ÙËÓ ·‡ÍËÛË ÙÔ˘ ¯fiÓ-
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maturation (Ohlsson et al., 1994). Plasma IGF-1 concen-
tration is proportional to GH concentration (Pirinen,
1995). Thus, GH increase or decrease causes correspond-
ing IGF-1 increase or decrease (Pirinen, 1995; Livne et al.,
1997). The serum of patients with acromegaly shows
very high IGF-1 levels, ten times higher than normal
(Glemmons et al., 1979; Pirinen, 1995).

TTHHEE RROOLLEE OOFF TTHHYYRROOIIDD HHOORRMMOONNEESS

Thyroid hormones T3 and T4 are secreted by thyroid
gland adenocytes. These hormones affect organ and sys-
tem growth, as well as every biologic function (Pirinen,
1995; Guyton and Hall, 1998; Redman, 2001; Guiba-Tzi-
ampiri, 2001). They mainly influence metabolism,
growth and maturation of the body and affect specific
mechanisms of body function (Guyton and Hall, 1998;
Guiba-Tziampiri, 2001). In hypothyroid patients, the rate
of body growth is significantly decelerated, whereas in
hyperthyroidism, increased body growth and accelera-
tion of epiphyseal union have been observed (Guyton
and Hall, 1998). More specifically, it has been proven
that thyroid malfunction affects craniofacial and dental
growth (Lewinson, 1994; Pirinen, 1995). The presence of
thyroid hormones is essential for IGF-1 production. It is
believed that thyroid hormones enhance cartilage
growth of the mandibular condyle through IGF-1 and
direct acceleration of chondrocyte differentiation.
Secondary GH absence may be observed in hypothy-
roidism, thus affecting mandibular condylar cartilage
(Pirinen, 1995).
Thyroid hormones are determined through special func-
tional tests as well as direct measurement of T3 and T4

(Guiba-Tziampiri, 2001). Normal reference values for T3

and T4 are 110-190 ng/dL and 5-12 Ìg/dL, respectively
(Akribiadis et al., 2001).
Both GH deficiency and hypothyroidism slow down
tooth formation in a similar way. However, inhibition of
dental eruption seems to occur only in hypothyroidism.
It is believed that the latter is correlated with the epi-
dermal growth factor (EGF) or EGF receptors (Pirinen,
1995).  
The craniofacial system is affected by GH, thyroid hor-
mones and other hormones, such as corticosteroid hor-
mones, sex hormones, insulin and parathormone (Piri-
nen, 1995; Redman, 2001), which are not included in this
study and have both autocrinic and paracrinic action
(Ueland, 2004; Sirotkin, 2005). 
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BBAASSIICC MMEECCHHAANNIISSMMSS OOFF CCRRAANNIIOOFFAACCIIAALL GGRROOWWTTHH AANNDD
DDEEVVEELLOOPPMMEENNTT..

It should be noted that bone growth is controlled by
growth sites that have local action and not by growth
centers as believed in the past (Thilander, 1995). 
Today, it is generally accepted that the mechanism of
craniofacial growth may be studied on the basis of four
aspects: growth mechanism, growth pattern, growth
rate and the regulation mechanism that initiates and
directs the other three (Thilander, 1995; Kjellberg et al.,
2000).
The growth and ossification mechanism of the cranium
follows two patterns: intramembranous and chondroge-
nous osteogenesis (Lewinson et al., 1994; Thilander,
1995; Spyropoulou, 1998; Haralabakis, 2001). There are
three basic phenomena contributing to the growth
mechanism: (a) cartilage transformation occurring at the
synchondroses of the cranial base, such as the spheno-
occipital synchondrosis, the nasal septal cartilage and
the cartilage of the condylar mandibular process (endo-
chondral osteogenesis), (b) deposition of new osseous
tissue along sutures and, finally, (c) periosteal remodel-
ing (Thilander, 1995; Haralabakis, 2001). In practice, the
principles of osseous growth are reflected in the cranio-
facial complex through 3D changes affecting the shape
and size of the nasomaxillary complex and the mandible.
It is important to note that jaws grow downward and
forward. Clearly, growth ratios vary during different
developmental stages in growing individuals (Stoekli
and Teuscher, 1985; Thilander, 1995; Spyropoulou, 1998;
Haralabakis, 2001).
Regulatory mechanisms responsible for craniofacial and
dental growth and development interact with genes,
hormones, diet and several epigenetic factors (Thilander,
1995; Kjellberg et al., 2000; Hwang and Cha, 2004). Any
disorder of one of these factors may result in deviation
from the normal growth pattern (Pines et al., 1978;
Stoekli and Teuscher, 1985; Hwang and Cha, 2004).
Disorders of the osseous growth pattern lead to changes
which, in the case of the craniofacial complex, cause mal-
occlusion. 

EETTIIOOLLOOGGYY OOFF GGHH AANNDD TTHHYYRROOIIDD HHOORRMMOONNEE DDIISSOORRDDEERRSS

The causes of pituitary gland hypo-function may be pri-
mary or secondary. Primary causes include neoplasm,
tumors (primary, metastatic), surgery, irradiation,

‰ÚÔ˘ ÙÔ˘ ÎÔÓ‰‡ÏÔ˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘, Ì¤Ûˆ ÙÔ˘ IGF-1 Î·È
ÙË˜ ¿ÌÂÛË˜ ÂÈÙ¿¯˘ÓÛË˜ Ô˘ ÚÔÎ·ÏÔ‡Ó ÛÙË ‰È·ÊÔÚÔÔ›-
ËÛË ÙˆÓ ¯ÔÓ‰ÚÔÎ˘ÙÙ¿ÚˆÓ. ∂›ÛË˜ ÌÔÚÂ› Ó· ·Ú·ÙËÚËıÂ›
‰Â˘ÙÂÚÔÁÂÓ‹˜ ¤ÏÏÂÈ„Ë GH, ÛÂ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi ÂËÚÂ¿-
˙ÔÓÙ·˜ ÙÔ ¯fiÓ‰ÚÔ ÙÔ˘ ÎÔÓ‰‡ÏÔ˘ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘
(Pirinen, 1995). 
√ ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙˆÓ ı˘ÚÂÔÂÈ‰ÈÎÒÓ ÔÚÌÔÓÒÓ Á›ÓÂÙ·È ÌÂ
ÂÈ‰ÈÎ¤˜ ÏÂÈÙÔ˘ÚÁÈÎ¤˜ ‰ÔÎÈÌ·Û›Â˜ Î·È ÌÂ ·Â˘ıÂ›·˜ Ì¤ÙÚËÛË
ÙË˜ ∆3 Î·È ∆4 (Guiba-Tziampiri, 2001). √È Ê˘ÛÈÔÏÔÁÈÎ¤˜
ÙÈÌ¤˜ ·Ó·ÊÔÚ¿˜ ÙË˜ ∆3 Â›Ó·È 110-190 ng/dL Î·È ÙË˜ ∆4 Â›Ó·È
5-12 Ìg/dL (Akribiadis Î·È Û˘Ó., 2001).
∂ÓÒ Ô Û¯ËÌ·ÙÈÛÌfi˜ ÙˆÓ ‰ÔÓÙÈÒÓ ÂÈ‚Ú·‰‡ÓÂÙ·È ÌÂ ÙÔÓ
›‰ÈÔ ÙÚfiÔ Î·È ÛÙËÓ ·ÓÂ¿ÚÎÂÈ· ÙË˜ GH Î·È ÛÙÔÓ ˘Ôı˘-
ÚÂÔÂÈ‰ÈÛÌfi, ·Ó·ÛÙÔÏ‹ ÛÙËÓ ·Ó·ÙÔÏ‹ ‰ÔÓÙÈÒÓ Ê·›ÓÂÙ·È Ó·
ÂÌÊ·Ó›˙ÂÙ·È ÌfiÓÔ ÛÙÔÓ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi. ¶ÈÛÙÂ‡ÂÙ·È fiÙÈ
·˘Ùfi ¤¯ÂÈ Û¯¤ÛË ÌÂ ÙÔÓ ÂÈ‰ÂÚÌÈÎfi ·˘ÍËÙÈÎfi ·Ú¿ÁÔÓÙ·
(EGF) ‹ ÌÂ ÙÔ˘˜ EGF ˘Ô‰Ô¯Â›˜ (Pirinen, 1995).
∆Ô ÎÚ·ÓÈÔÚÔÛˆÈÎfi Û‡ÛÙËÌ· ÂËÚÂ¿˙ÂÙ·È ÂÎÙfi˜ ·fi ÙËÓ
·˘ÍËÙÈÎ‹ ÔÚÌfiÓË Î·È ÙÈ˜ ÔÚÌfiÓÂ˜ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ Î·È ·fi
¿ÏÏÂ˜ ÔÚÌfiÓÂ˜. ∞˘Ù¤˜ Â›Ó·È ÔÈ ÎÔÚÙÈÎÔÛÙÂÚÔÂÈ‰Â›˜ ÔÚÌfi-
ÓÂ˜, ÔÈ ÔÚÌfiÓÂ˜ Ê‡ÏÔ˘, Ë ÈÓÛÔ˘Ï›ÓË Î·È Ë ·Ú·ıÔÚÌfiÓË
(Pirinen, 1995; Redman, 2001). ™ÙËÓ ·ÚÔ‡Û· ÂÚÁ·Û›· ‰Â
ı· Á›ÓÂÈ ·Ó·ÊÔÚ¿ ÛÙÈ˜ ÔÚÌfiÓÂ˜ ·˘Ù¤˜. 
∆¤ÏÔ˜, ·Ó·Ê¤ÚÂÙ·È, ÂÈÁÚ·ÌÌ·ÙÈÎ¿, fiÙÈ ÔÈ ÔÚÌfiÓÂ˜ ·˘Ù¤˜
¤¯Ô˘Ó ÙfiÛÔ ·˘ÙÔÎÚÈÓÈÎ‹ fiÛÔ Î·È ·Ú·ÎÚÈÓÈÎ‹ ‰Ú¿ÛË
(Ueland, 2004; Sirotkin, 2005).

√√ππ µµ∞∞™™ππ∫∫√√ππ ªª∏∏ÃÃ∞∞¡¡ππ™™ªª√√ππ ∆∆∏∏™™ ∫∫ƒƒ∞∞¡¡ππ√√¶¶ƒƒ√√™™øø¶¶ππ∫∫∏∏™™
∞∞ÀÀ••∏∏™™∏∏™™ ∫∫∞∞ππ ∞∞¡¡∞∞¶¶∆∆ÀÀ••∏∏™™..

∞Ú¯ÈÎ¿ Ú¤ÂÈ Ó· ·Ó·ÊÂÚıÂ› fiÙÈ Ë ·‡ÍËÛË ÙˆÓ ÔÛÙÒÓ
ÂÏ¤Á¯ÂÙ·È ·fi ·˘ÍËÙÈÎ¤˜ ÂÚÈÔ¯¤˜, Ô˘ ÛËÌ·›ÓÂÈ fiÙÈ ¤¯Ô˘Ó
ÙÔÈÎ‹ ÏÂÈÙÔ˘ÚÁ›· Î·È fi¯È ·fi ÂÓÂÚÁ¿ ·˘ÍËÙÈÎ¿ Î¤ÓÙÚ·,
fiˆ˜ ›ÛÙÂ˘·Ó ·Ï·ÈfiÙÂÚ· (Thilander, 1995).
∞fi ‰È¿ÊÔÚÂ˜ ÌÂÏ¤ÙÂ˜ Â›Ó·È Û‹ÌÂÚ· ·Ô‰ÂÎÙfi fiÙÈ Ô ÌË¯·-
ÓÈÛÌfi˜ ÙË˜ ÎÚ·ÓÈÔÚÔÛˆÈÎ‹˜ ·‡ÍËÛË˜ ÌÔÚÂ› Ó· ‰È·ÈÚÂ-
ıÂ› ÛÂ Ù¤ÛÛÂÚÈ˜ Û˘ÓÈÛÙÒÛÂ˜: ÛÙÔ ÌË¯·ÓÈÛÌfi ·‡ÍËÛË˜
(growth mechanism), ÛÙÔ Û¯¤‰ÈÔ ·‡ÍËÛË˜ (growth
pattern), ÛÙÔ Ú˘ıÌfi ·‡ÍËÛË˜ (growth rate) Î·È ÛÙÔ ÌË¯·-
ÓÈÛÌfi Ú‡ıÌÈÛË˜ (regulation mechanism), Ô ÔÔ›Ô˜ ÍÂÎÈÓ¿
Î·È ‰ÈÂ˘ı‡ÓÂÈ ÙÈ˜ ÚÔËÁÔ‡ÌÂÓÂ˜ ·Ú·Ì¤ÙÚÔ˘˜ (Thilander,
1995; Kjellberg Î·È Û˘Ó., 2000).
√ ÌË¯·ÓÈÛÌfi˜ ·‡ÍËÛË˜ Î·È ÔÛÙÂÔÔ›ËÛË˜ ÙÔ˘ ÎÚ·Ó›Ô˘
Û˘Ì‚·›ÓÂÈ ÌÂ ‰‡Ô ÙÚfiÔ˘˜: ÙËÓ ˘ÌÂÓÔÁÂÓ‹ Î·È ÙË ¯ÔÓ‰ÚÔ-
ÁÂÓ‹ ÔÛÙÂÔÁ¤ÓÂÛË (Lewinson Î·È Û˘Ó., 1994; Thilander,
1995; Spyropoulou, 1998; Haralabakis, 2001). ™ÙÔ ÌË¯·-
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ÓÈÛÌfi ·‡ÍËÛË˜ ÙÚ›· Â›Ó·È Ù· ‚·ÛÈÎ¿ Ê·ÈÓfiÌÂÓ· Ô˘ ·›Ú-
ÓÔ˘Ó Ì¤ÚÔ˜: (·) Ë ÌÂÙ·ÙÚÔ‹ ÙˆÓ ¯fiÓ‰ÚˆÓ Ô˘ Á›ÓÂÙ·È
ÛÙÈ˜ Û˘Á¯ÔÓ‰ÚÒÛÂÈ˜ ÛÙË ‚¿ÛË ÙÔ˘ ÎÚ·Ó›Ô˘ fiˆ˜ Ë ÛÊË-
ÓÔ˚ÓÈ·Î‹ Û˘Ó¯fiÓ‰ÚˆÛË, ÛÙÔ ÚÈÓÈÎfi ‰È·ÊÚ·ÁÌ·ÙÈÎfi ¯fiÓ-
‰ÚÔ Î·È ÛÙÔ ¯fiÓ‰ÚÔ ÙÔ˘ ÎÔÓ‰‡ÏÔ˘ ÙË˜ ÎÔÓ‰˘ÏÔÂÈ‰Ô‡˜
·fiÊ˘ÛË˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ (ÂÓ‰Ô¯fiÓ‰ÚÈ· ÔÛÙÂÔÁ¤ÓÂÛË),
(‚) Ë ÂÓ·fiıÂÛË Ó¤Ô˘ ÔÛÙ›ÙË ÈÛÙÔ‡ ÛÙËÓ ÂÚÈÔ¯‹ ÙˆÓ
Ú·ÊÒÓ Î·È Ù¤ÏÔ˜ (Á) Ë ÂÚÈÔÛÙÈÎ‹ ·Ó·‰È·ÌfiÚÊˆÛË
(Thilander, 1995; Haralabakis, 2001). ™˘ÁÎÂÎÚÈÌ¤Ó· ÔÈ
·Ú¯¤˜ ·˘Ù¤˜ ÙË˜ ·‡ÍËÛË˜ ÙˆÓ ÔÛÙÒÓ ‚Ú›ÛÎÔ˘Ó ÂÊ·ÚÌÔÁ‹
ÛÙËÓ ÂÚÈÔ¯‹ ÙÔ˘ ÚÔÛÒÔ˘ ÌÂ ÙÈ˜ ÌÂÙ·‚ÔÏ¤˜ Ô˘ Û˘Ì-
‚·›ÓÔ˘Ó ÛÙÔ Ì¤ÁÂıÔ˜ Î·È ÛÙÔ Û¯‹Ì· ÙÔ˘ ÚÈÓÔÁÓ·ıÈ·›Ô˘
Û˘ÌÏ¤ÁÌ·ÙÔ˜ Î·È ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ ÛÙÈ˜ ÙÚÂÈ˜ ‰È·ÛÙ¿ÛÂÈ˜
ÙÔ˘ ¯ÒÚÔ˘. ∂›Ó·È ÛËÌ·ÓÙÈÎfi Ó· ·Ó·ÊÂÚıÂ› fiÙÈ Ë ·‡ÍËÛË
ÙˆÓ ÁÓ¿ıˆÓ Á›ÓÂÙ·È ÚÔ˜ Ù· Î¿Ùˆ Î·È ÚÔ˜ Ù· ÂÌÚfi˜.
µ¤‚·È·, Ë ·Ó·ÏÔÁ›· ·‡ÍËÛË˜ ÔÈÎ›ÏÏÂÈ Î·Ù¿ ÙÈ˜ ‰È¿ÊÔÚÂ˜
ÂÚÈfi‰Ô˘˜ ·Ó¿Ù˘ÍË˜ ÙÔ˘ ·È‰ÈÔ‡ (Stoekli Î·È Teuscher,
1985; Thilander, 1995; Spyropoulou, 1998; Haralabakis,
2001). 
√È ÌË¯·ÓÈÛÌÔ› ·˘ÙÔ› Ú‡ıÌÈÛË˜, Ô˘ Â›Ó·È ˘Â‡ı˘ÓÔÈ ÁÈ·
ÙËÓ ÎÚ·ÓÈÔÚÔÛˆÈÎ‹ Î·È Ô‰ÔÓÙÈÎ‹ ·‡ÍËÛË Î·È ·Ó¿Ù˘ÍË,
‰¤¯ÔÓÙ·È ·ÏÏËÏÂÈ‰Ú¿ÛÂÈ˜ ·fi ÁÔÓ›‰È·, ÔÚÌfiÓÂ˜, ‰È·ÙÚÔ-
Ê‹ Î·È Î¿ÔÈÔ˘˜ ÂÈÁÂÓÂÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ (Thilander,
1995; Kjellberg Î·È Û˘Ó., 2000; Hwang Î·È Cha, 2004).
√ÔÈ·‰‹ÔÙÂ ‰È·Ù·Ú·¯‹ ÛÂ Î¿ÔÈÔÓ ·fi ·˘ÙÔ‡˜ ÙÔ˘˜
·Ú¿ÁÔÓÙÂ˜ ¤¯ÂÈ Û·Ó ·ÔÙ¤ÏÂÛÌ· ‰È·Ù·Ú·¯‹ ÛÙÔ Û¯¤‰ÈÔ
·‡ÍËÛË˜ (Pines Î·È Û˘Ó., 1978; Stoekli Î·È Teuscher, 1985;
Hwang Î·È Cha, 2004). ∞˘Ù‹ Ë ‰È·Ù·Ú·¯‹ ÛÙÔ Û¯¤‰ÈÔ
·‡ÍËÛË˜ ÙˆÓ ÔÛÙÒÓ Â›Ó·È Ô˘ ÚÔÎ·ÏÂ› ÙÈ˜ ÌÂÙ·‚ÔÏ¤˜ Î·È
fiÙ·Ó ÚfiÎÂÈÙ·È ÁÈ· ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ·, ÚÔÎ·ÏÂ›
ÙÈ˜ Ô‰ÔÓÙÔÁÓ·ıÈÎ¤˜ ·ÓˆÌ·Ï›Â˜.

∆∆∞∞ ∞∞ππ∆∆ππ∞∞ ∆∆øø¡¡ ¢¢ππ∞∞∆∆∞∞ƒƒ∞∞ÃÃøø¡¡ ∆∆∏∏™™ ∞∞ÀÀ••∏∏∆∆ππ∫∫∏∏™™ √√ƒƒªª√√¡¡∏∏™™
∫∫∞∞ππ ∆∆øø¡¡ √√ƒƒªª√√¡¡øø¡¡ ∆∆√√ÀÀ ££ÀÀƒƒ∂∂√√∂∂ππ¢¢∏∏

∆· ·›ÙÈ· ÙˆÓ ‰È·Ù·Ú·¯ÒÓ ÙË˜ ˘ÔÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ˘fiÊ˘-
ÛË˜ ‰È·ÈÚÔ‡ÓÙ·È ÛÂ ÚˆÙÔ·ı‹ Î·È ‰Â˘ÙÂÚÔ·ı‹. ™Ù·
ÚˆÙÔ·ı‹ ·›ÙÈ· ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ÓÂÔÏ¿ÛÌ·Ù·, ˘ÔÊ˘-
ÛÈ·ÎÔ› fiÁÎÔÈ (ÚˆÙÔ·ıÂ›˜, ÌÂÙ·ÛÙ·ÙÈÎÔ›), ¯ÂÈÚÔ˘ÚÁÈÎ¤˜
ÂÂÌ‚¿ÛÂÈ˜, ·ÎÙÈÓÔ‚ÔÏ›·, ÈÛ¯·ÈÌ›· (Û‡Ó‰ÚÔÌÔ Sheehan,
·ÁÁÂÈ·Îfi ¤ÌÊÚ·ÎÙÔ, ·ÚÙËÚÈ›ÙÈ‰·), ·ÈÌÔÚÚ·Á›·, ÏÔÈÌÒ‰Ë
ÓÔÛ‹Ì·Ù· (Ê˘Ì·Ù›ˆÛË, ÌËÓÈÁÁ›ÙÈ‰·, Û‡ÊÈÏË), ‰ÈËıËÙÈÎ¤˜
ÓfiÛÔÈ (Û·ÚÎÔÂ›‰ˆÛË, ÈÛÙÈÔÎ‡ÙÙˆÛË) Î·È È‰ÈÔ·ı‹ ·›ÙÈ·
(Page Î·È Û˘Ó., 1997; Guyton Î·È Hall, 1998; Alevizos,
2001a; Alevizos, 2001b). ™Ù· ‰Â˘ÙÂÚÔ·ı‹ ·›ÙÈ· ÂÚÈÏ·Ì-
‚¿ÓÔÓÙ·È Ë ‚Ï¿‚Ë ÙÔ˘ ˘Ôı¿Ï·ÌÔ˘ ·fi fiÁÎÔ˘˜, ÙÚ·‡Ì·-

ischemia (Sheehan syndrome, vascular infarct, arteriitis),
hemorrhage, infectious diseases (tuberculosis, meningi-
tis, syphilis), aggressive diseases (sarcoidosis, histiocyto-
sis) and idiopathic causes (Page et al., 1997; Guyton and
Hall, 1998; Alevizos, 2001a; Alevizos, 2001b). Secondary
causes include hypothalamus damage caused by tumors,
trauma, infarcts, infections, granulomatous diseases etc.
(Page et al., 1997; Alevizos, 2001b). 
Hypophyseal hyper-function is mainly due to the devel-
opment of adenomas, whereas adenocyte hyperplasia is
rarely observed (Page et al., 1997; Guyton and Hall,
1998; Sugata et al., 1998; Alevizos, 2001a; Alevizos,
2001b). When the pituitary gland is hyper-functioning,
hormonal secretion is usually increased; on the contrary,
when the gland is hypo-functioning reduced secretion of
all its hormones is observed (Guyton and Hall, 1998; Ale-
vizos, 2001a; Alevizos, 2001b). More specifically, over-
secretion of GH or the somatotropic hormones, which
affect the craniofacial complex, is due to adenoma of the
anterior lobe and, more rarely, to hypertrophy of the
somatotropic cells. In very few cases, it is due to over-
secretion of GRH by the hypothalamus or due to tumors
producing agents similar to GH or GRH (Alevizos, 2001b).
Hypo-functioning of the thyroid gland may be due to
thyroid gland disease (primary hypothyroidism), disease
of the pituitary gland (secondary hypothyroidism), hypo-
thalamus disease (tertiary hypothyroidism) and rarely to
resistance of target-tissues to thyroid hormones (Page et
al., 1997; Guyton and Hall, 1998; Abramidis, 2000; Alevi-
zos, 2001a; Alevizos, 2001b). Causes of primary hypothy-
roidism are chronic lymphocytic thyroiditis (Hashimoto
thyroiditis), sub-acute thyroiditis, thyroid hypoplasia, dis-
orders of thyroid hormone synthesis following treatment
with radioactive 131I, thyroidectomy etc. (Page et al.,
1997; Abramidis, 2000; Harsoulis, 2001a). Secondary
hypothyroidism is due to panhypopituitarism or isolated
TSH deficiency. Finally, tertiary hypothyroidism is attrib-
uted to hypothalamus damage such as trauma, surgery
etc. (Abramidis, 2000; Guiba-Tziampiri, 2001; Harsoulis,
2001a). 
Causes of hyperthyroidism include diffuse toxic bron-
chocele (Graves disease), toxic multinodular bron-
chocele, toxic adenoma, sub-acute thyroiditis, TSH-
secreting pituitary gland adenoma, painless thyroiditis,
thyroxin over-dose etc. (Page et al., 1997; Guyton and
Hall, 1998; Abramidis, 2000; Harsoulis, 2001a; Alevizos,
2001a).
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Ù·, ÂÌÊÚ¿ÁÌ·Ù·, ÏÔÈÌÒÍÂÈ˜, ÎÔÎÎÈˆÌ·ÙÒ‰ÂÈ˜ ÓfiÛÔ˘˜ Î.Ï.
(Page Î·È Û˘Ó., 1997; Alevizos, 2001b).
∆· ·›ÙÈ· ˘ÂÚÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ˘fiÊ˘ÛË˜ ÔÊÂ›ÏÔÓÙ·È
Î˘Ú›ˆ˜ ÛÙËÓ ·Ó¿Ù˘ÍË ·‰ÂÓˆÌ¿ÙˆÓ ÙË˜, ÂÓÒ ÛÙ· Î‡ÙÙ·Ú¿
ÙË˜ Û¿ÓÈ· ·Ú·ÙËÚÂ›Ù·È ˘ÂÚÏ·Û›· (Page Î·È Û˘Ó.,
1997; Guyton Î·È Hall, 1998; Sugata Î·È Û˘Ó., 1998;
Alevizos, 2001a; Alevizos, 2001b). ™Â ˘ÂÚÏÂÈÙÔ˘ÚÁ›· ÙË˜
Û˘Ó‹ıˆ˜ ·Ú·ÙËÚÂ›Ù·È ·‡ÍËÛË ÙË˜ ¤ÎÎÚÈÛË˜ ÌÈ·˜ ÔÚÌfi-
ÓË˜, ÂÓÒ ·ÓÙ›ıÂÙ· ÛÂ ˘ÔÏÂÈÙÔ˘ÚÁ›· ÙË˜ ·Ú·ÙËÚÂ›Ù·È
Û˘Ó‹ıˆ˜ ÌÂÈˆÌ¤ÓË ¤ÎÎÚÈÛË fiÏˆÓ ÙˆÓ ÔÚÌÔÓÒÓ ÙË˜
(Guyton Î·È Hall, 1998; Alevizos, 2001a; Alevizos,
2001b). ™˘ÁÎÂÎÚÈÌ¤Ó· Ë ˘ÂÚ¤ÎÎÚÈÛË ·˘ÍËÙÈÎ‹˜ ‹ ÛˆÌ·-
ÙfiÙÚÔÔ˘ ÔÚÌfiÓË˜, Ô˘ ·ÊÔÚ¿ Î·È ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi
Û‡ÛÙËÌ·, ÔÊÂ›ÏÂÙ·È ÛÂ ·‰¤ÓˆÌ· ÙÔ˘ ÚfiÛıÈÔ˘ ÏÔ‚Ô‡ ÙË˜
˘fiÊ˘ÛË˜ Î·È Û·ÓÈfiÙÂÚ· ÛÂ ˘ÂÚÙÚÔÊ›· ÙˆÓ ÛˆÌ·ÙÔ-
ÙÚfiˆÓ Î˘ÙÙ¿ÚˆÓ. ™Â ÔÏ‡ Ï›ÁÂ˜ ÂÚÈÙÒÛÂÈ˜ ÔÊÂ›ÏÂÙ·È
ÛÂ ˘ÂÚ¤ÎÎÚÈÛË ÙË˜ GRH ·fi ÙÔÓ ˘Ôı¿Ï·ÌÔ ‹ ÛÙËÓ
·Ú·ÁˆÁ‹ ·fi fiÁÎÔ˘˜ Ô˘ÛÈÒÓ ·ÚfiÌÔÈˆÓ ÙË˜ GRH ‹ ÙË˜
GH (Alevizos, 2001b).
∏ ˘ÔÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó· ÌÔÚÂ› Ó· ÔÊÂ›-
ÏÂÙ·È ÛÂ ÓfiÛÔ ÙÔ˘ ›‰ÈÔ˘ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó· (ÚˆÙÔ-
·ı‹˜ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi˜), ÛÂ ÓfiÛÔ ÙË˜ ˘fiÊ˘ÛË˜ (‰Â˘-
ÙÂÚÔ·ı‹˜ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi˜), ÛÂ ÓfiÛÔ ÙÔ˘ ˘Ôı¿Ï·-
ÌÔ˘ (ÙÚÈÙÔ·ı‹˜ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi˜) Î·È Û¿ÓÈ· ÛÂ ·ÓÙ›-
ÛÙ·ÛË ÙˆÓ ÈÛÙÒÓ-ÛÙfi¯ˆÓ ÛÙÈ˜ ÔÚÌfiÓÂ˜ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹
(Page Î·È Û˘Ó., 1997; Guyton Î·È Hall, 1998; ∞bramidis,
2000; Alevizos, 2001a; Alevizos, 2001b). ∞›ÙÈ· ÚˆÙÔ·-
ıÔ‡˜ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌÔ‡ Â›Ó·È Ë ¯ÚfiÓÈ· ÏÂÌÊÔÎ˘ÙÙ·ÚÈÎ‹
ı˘ÚÂÔÂÈ‰›ÙÈ‰· (ı˘ÚÂÔÂÈ‰›ÙÈ‰· Hashimoto), Ë ˘ÔÍÂ›·
ı˘ÚÂÔÂÈ‰›ÙÈ‰·, Ë ˘ÔÏ·Û›· ÙÔ˘ ı˘ÚÂÔÂÈ‰‹, ÔÈ ‰È·Ù·Ú·-
¯¤˜ ‚ÈÔÛ‡ÓıÂÛË˜ ı˘ÚÂÔÂÈ‰ÈÎÒÓ ÔÚÌÔÓÒÓ ÌÂÙ¿ ·fi
ıÂÚ·Â›· ÌÂ Ú·‰ÈÂÓÂÚÁfi 131π, Ë ı˘ÚÂÔÂÈ‰ÂÎÙÔÌ‹ ÎÏ
(Page Î·È Û˘Ó., 1997; ∞bramidis, 2000; Harsoulis,
2001a). √ ‰Â˘ÙÂÚÔ·ı‹˜ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi˜ ÔÊÂ›ÏÂÙ·È
ÛÂ ·Ó˘ÔÊ˘ÛÈ·ÛÌfi ‹ ÛÂ ÌÂÌÔÓˆÌ¤ÓË ·ÓÂ¿ÚÎÂÈ· TSH.
∆¤ÏÔ˜, Ô ÙÚÈÙÔ·ı‹˜ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi˜ ÔÊÂ›ÏÂÙ·È ÛÂ
‚Ï¿‚Â˜ ÙÔ˘ ˘Ôı¿Ï·ÌÔ˘, fiˆ˜ ÙÚ·‡Ì·, ÂÁ¯Â›ÚËÛË ÎÏ
(∞bramidis, 2000; Guiba-Tziampiri, 2001; Harsoulis,
2001a).
∞›ÙÈ· ˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌÔ‡ Â›Ó·È Ë ‰È¿¯˘ÙË ÙÔÍÈÎ‹ ‚ÚÔÁ¯Ô-
Î‹ÏË (ÓfiÛÔ˜ ÙÔ˘ Graves), Ë ÙÔÍÈÎ‹ ÔÏ˘Ô˙Ò‰Ë˜ ‚ÚÔÁ¯Ô-
Î‹ÏË, ÙÔ ÙÔÍÈÎfi ·‰¤ÓˆÌ·, Ë ˘ÔÍÂ›· ı˘ÚÂÔÂÈ‰›ÙÈ‰·, ·‰¤-
ÓˆÌ· ˘fiÊ˘ÛË˜ Ô˘ ÂÎÎÚ›ÓÂÈ TSH, Ë ·ÓÒ‰˘ÓË ı˘ÚÂÔÂÈ‰›-
ÙÈ‰·, Ë ˘ÂÚ‰ÔÛÔÏÔÁ›· ı˘ÚÔÍ›ÓË˜ ÎÏ (Page Î·È Û˘Ó.,
1997; Guyton Î·È Hall, 1998; ∞bramidis, 2000; Harsoulis,
2001a; Alevizos, 2001a).

EEFFFFEECCTTSS OOFF GGHH AANNDD TTHHYYRROOIIDD HHOORRMMOONNEE DDIISSOORRDDEERRSS
OONN TTHHEE CCRRAANNIIOOFFAACCIIAALL CCOOMMPPLLEEXX

Every gland disorder may affect the craniofacial complex.
The main effect of pituitary gland hypo-function in
humans is dwarfism due to GH deficiency. In the cranio-
facial complex, GH deficiency causes delayed eruption of
both primary and permanent teeth; delayed exfoliation
and persistence of primary teeth may also occur (Athana-
siou and Kehayas, 1981; Pirinen, 1995; Kjellberg et al.,
2000; Redman, 2001). Dental crowns are smaller than
normal (Athanasiou and Kehayas, 1981; Redman, 2001)
or may appear so due to incomplete tooth eruption.
Dental roots cease developing and delayed formation of
underlying periodontal tissues is observed (Redman,
2001). Jaw growth is also delayed, the maxilla being less
affected than the mandible. Dentoalveolar arches are
small, causing tooth crowding and malocclusion
(Athanasiou and Kehayas, 1981; Kjellberg et al., 2000;
Redman, 2001). GH absence leads to reduced ramus
height and high mandibular angle that result in excessive
vertical mandibular growth. This is attributed to the pro-
portionate relationship between condylar cartilage
growth and GH levels (Lewinson et al., 1994; Kjellberg et
al., 2000; Redman, 2001).
On the other hand, pre-pubertal pituitary hyper-function
increases GH concentration and causes gigantism (Piri-
nen, 1995). Concerning the craniofacial complex, both
jaws expand symmetrically, tongue growth increases and
teeth erupt prematurely (Redman, 2001). If GH over-
secretion continues beyond the age of 8 or 10 years or if
it starts at this age, acromegaly occurs, directly affecting
dentofacial features (Pirinen, 1995; Guyton and Hall,
1998; Redman, 2001). A hypothesis has been expressed
that mandibular growth in acromegaly results from
increased deposition of successive osseous tissue layers
and cartilage hypertrophy of the mandibular condyle
(Pirinen, 1995). The cerebral cranium, forehead and
mandible become larger, because their growth is not
interrupted in the post-pubertal period and the
mandible protrudes (Guyton and Hall, 1998).
Acromegaly is almost always accompanied by Angle
Class III with macrognathia and mandibular prognathism
(Cohen and Wilcox, 1993; Sugata et al, 1998; Guyton
and Hall, 1998; Redman, 2001). Due to increased GH lev-
els, endochondral osteogenesis in the condylar heads
continues and mandibular angles are flattened (Redman,
2001). The jaws and bones of the visceral cranium are
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∏ ‰È·Ù·Ú·¯‹ Î¿ıÂ ·‰¤Ó· ÌÔÚÂ› Ó· ÚÔÎ·Ï¤ÛÂÈ Î·È ÙÈ˜
·Ó¿ÏÔÁÂ˜ Û˘Ó¤ÂÈÂ˜ ÛÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ·.
∏ ˘ÔÏÂÈÙÔ˘ÚÁ›· ÙË˜ ˘fiÊ˘ÛË˜, ÙÔ Î‡ÚÈÔ Û‡ÌÙˆÌ· Ô˘
ÚÔÎ·ÏÂ› ÛÙÔÓ ¿ÓıÚˆÔ, Â›Ó·È Ô Ó·ÓÈÛÌfi˜ ÏfiÁˆ ÙË˜ ·ÓÂ-
·ÚÎÔ‡˜ ·Ú·ÁˆÁ‹˜ ÙË˜ GH. ™ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ·
ÂÌÊ·Ó›˙ÂÙ·È Î·ı˘ÛÙÂÚËÌ¤ÓË ·Ó·ÙÔÏ‹ ÙfiÛÔ ÙˆÓ ÓÂÔÁÈÏÒÓ
fiÛÔ Î·È ÙˆÓ ÌfiÓÈÌˆÓ ‰ÔÓÙÈÒÓ. ∂›ÛË˜ ·Ú·ÙËÚÂ›Ù·È Î·ı˘-
ÛÙÂÚËÌ¤ÓË ·fiÙˆÛË Î·È ·Ú·ÌÔÓ‹ ÙˆÓ ÓÂÔÁÈÏÒÓ ÂÚÈÛ-
ÛfiÙÂÚÔ ·fi ÙÔ Î·ÓÔÓÈÎfi (Athanasiou Î·È Kehayas, 1981;
Pirinen, 1995; Kjellberg Î·È Û˘Ó., 2000; Redman, 2001).
√È Ì‡ÏÂ˜ ÙˆÓ ‰ÔÓÙÈÒÓ Â›Ó·È ÌÈÎÚfiÙÂÚÂ˜ ÛÂ Ì¤ÁÂıÔ˜ ·fi ÙÔ
Î·ÓÔÓÈÎfi (Athanasiou Î·È Kehayas, 1981; Redman, 2001).
À¿Ú¯ÂÈ Î·È Ë ¿Ô„Ë fiÙÈ ÔÈ Ì‡ÏÂ˜ ÙˆÓ ‰ÔÓÙÈÒÓ Ê·›ÓÔÓÙ·È
ÌÈÎÚfiÙÂÚÂ˜ ·fi ÙÔ Î·ÓÔÓÈÎfi ÏfiÁˆ ·ÙÂÏÔ‡˜ ·Ó·ÙÔÏ‹˜ ÙˆÓ
‰ÔÓÙÈÒÓ. ∞ÎfiÌ·, ÔÈ Ú›˙Â˜ ÙˆÓ ‰ÔÓÙÈÒÓ ÛÙ·Ì·ÙÔ‡Ó Ó· ·Ó·-
Ù‡ÛÛÔÓÙ·È Î·È ·Ú¿ÏÏËÏ· ÔÈ ˘ÔÎÂ›ÌÂÓÔÈ ÂÚÈÔ‰ÔÓÙÈÎÔ›
ÈÛÙÔ› ·ÚÔ˘ÛÈ¿˙Ô˘Ó Î·ı˘ÛÙ¤ÚËÛË ÛÙË ‰È¿Ï·ÛË
(Redman, 2001). ∏ ·‡ÍËÛË ÙˆÓ ÁÓ¿ıˆÓ Î·ı˘ÛÙÂÚÂ›, ÌÂ
ÙËÓ ¿Óˆ ÁÓ¿ıÔ Ó· ÂËÚÂ¿˙ÂÙ·È ÏÈÁfiÙÂÚÔ ·fi ÙËÓ Î¿Ùˆ. ∆·
Ô‰ÔÓÙÔÊ·ÙÓÈ·Î¿ ÙfiÍ· ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÌÈÎÚ¿, ÌÂ ·ÔÙ¤ÏÂ-
ÛÌ· Ó· Â›Ó·È ·‰‡Ó·ÙÔ Ó· ÚÔÛ·ÚÌÔÛÙÔ‡Ó fiÏ· Ù· ‰fiÓÙÈ·
ÚÔÎ·ÏÒÓÙ·˜ Û˘ÓˆÛÙÈÛÌfi Î·È ·ÓˆÌ·Ï›Â˜ Û‡ÁÎÏÂÈÛË˜
(Athanasiou Î·È Kehayas, 1981; Kjellberg Î·È Û˘Ó., 2000;
Redman, 2001). ∏ ¤ÏÏÂÈ„Ë ÙË˜ GH, Â›ÛË˜, ÚÔÎ·ÏÂ› ÌÂ›-
ˆÛË ÙÔ˘ ‡„Ô˘˜ ÙÔ˘ ÎÏ¿‰Ô˘ Î·È ·‡ÍËÛË ÙË˜ ÁˆÓ›·˜ ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘ ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ˘ÂÚÈÛ¯‡ÂÈ Ë Î·Ù·ÎfiÚ˘-
ÊË ·‡ÍËÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘. ∞˘Ùfi ÂÍËÁÂ›Ù·È ˆ˜ ÙÔ ·ÔÙ¤-
ÏÂÛÌ· ÙË˜ ¿ÌÂÛË˜ Û¯¤ÛË˜ ÙË˜ ·‡ÍËÛË˜ ÙÔ˘ ¯fiÓ‰ÚÔ˘ ÙÔ˘
ÎÔÓ‰‡ÏÔ˘ ÌÂ Ù· Â›Â‰· ÙË˜ GH (Lewinson Î·È Û˘Ó.,
1994; Kjellberg Î·È Û˘Ó., 2000; Redman, 2001).
∞fi ÙËÓ ¿ÏÏË ÌÂÚÈ¿, Ë ˘ÂÚÏÂÈÙÔ˘ÚÁ›· ÙË˜ ˘fiÊ˘ÛË˜
ÚÈÓ ÙËÓ ÂÊË‚Â›· ÚÔÎ·ÏÂ› Û˘ÁÎ¤ÓÙÚˆÛË ÌÂÁ¿ÏˆÓ ÔÛÔ-
Ù‹ÙˆÓ GH ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙËÓ ÚfiÎÏËÛË ÁÈÁ·ÓÙÈÛÌÔ‡
(Pirinen, 1995). ™ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ·, ¤¯ÂÈ ˆ˜ ·Ô-
Ù¤ÏÂÛÌ· ÙËÓ ÚÔÔ‰Â˘ÙÈÎ‹ Û˘ÌÌÂÙÚÈÎ‹ ‰ÈÂ‡Ú˘ÓÛË ÙˆÓ ÁÓ¿-
ıˆÓ Î·È ÙË˜ ÁÏÒÛÛ·˜ Î·ıÒ˜ Î·È ÙËÓ ÚfiˆÚË ·Ó·ÙÔÏ‹
ÙˆÓ ‰ÔÓÙÈÒÓ (Redman, 2001). ŸÙ·Ó ·˘Ù‹ Ë ˘ÂÚ¤ÎÎÚÈÛË
ÙË˜ GH Û˘ÓÂ¯ÈÛÙÂ› Î·È ÌÂÙ¿ ÙËÓ ËÏÈÎ›· ÙˆÓ 8 ‹ 10 ¯ÚfiÓˆÓ
ÙÔ˘ ·È‰ÈÔ‡ ‹ ÍÂÎÈÓ‹ÛÂÈ ·fi ·˘Ù‹Ó ÙËÓ ËÏÈÎ›·, ÙfiÙÂ Â›Ó·È
¯·Ú·ÎÙËÚÈÛÙÈÎ‹ Ë ÂÌÊ¿ÓÈÛË ·ÎÚÔÌÂÁ·Ï›·˜ ‹ ÌÂÁ·Ï·ÎÚ›·˜,
Ë ÔÔ›· ÂËÚÂ¿˙ÂÈ ¿ÌÂÛ· Ù· Ô‰ÔÓÙÔÚÔÛˆÈÎ¿ ¯·Ú·ÎÙË-
ÚÈÛÙÈÎ¿ (Pirinen, 1995; Guyton Î·È Hall, 1998; Redman,

disproportionately wide as compared to most bones of
the cerebral cranium, since osseous growth is more
intense in intra-membranous bones. The palatal arch is
flattened and there is excessive cementum deposition on
dental roots, whereas dental crowns are of normal size.
The presence of macroglossia is typical. Due to
macroglossia and jaw widening, there is spacing and
teeth are buccally positioned and larger than normal
(Athanasiou and Kehayas, 1981; Page et al., 1997; Red-
man, 2001). Finally, the nose and lips are enlarged, thus
contributing to the characteristic facial disharmony
(Sugata et al., 1998; Redman, 2001) (Fig. 3).
In hypothyroidism, the main symptom is cretinism and
both jaws are deficient, the maxilla less so than the
mandible. This leads to deceptive mandibular prog-
nathism (Redman, 2001). In cretinism, as in child myx-
adenoma, delayed dental development is observed,
often with reduced calcification, enamel hypoplasia,
wide root canal and apex. Adults with myxadenoma
develop thin lips and swollen tongue due to edema
(Abramidis, 2000; Redman, 2001). Tongue pressure com-
bined with exacerbated periodontitis may cause tooth
spacing. Radiography often reveals reduced jaw calcifica-
tion and, occasionally, abnormal development of the
paranasal cavities or synostosis failure of the mandibular
symphysis. Eruption of both the primary and permanent
dentitions is delayed, incisors and canines in both jaws
are often malpositioned and teeth are hypoplastic
(Athanasiou and Kehayas, 1981; Abramidis, 2000; Red-
man, 2001; Haralabakis, 2001). All these factors may
result in malocclusion which may be further complicated
by periodontally compromised permanent teeth, which
become inflammatory due to the pressure applied by the
enlarged tongue (Redman, 2001). It is reported that lack
of thyroxin decreases the levels of amylase, protease,
and several saliva enzymes and consequently, reduces
the beneficial salivary effect, which in turn contributes to
caries increase in hypothyroid children (Kumegana et al.,
1981; Redman, 2001). The typical face in hypothyroidism
is characterized by flattening of the nasal bridge, inflam-
mation of the nasal cartilage, a cruel facial expression,
thin lips, macroglossia due to edema and partially open
mouth resulting from lack of intra-oral space for the
tongue due to tongue size and mandibular deficiency
(Holub, 1978; Redman, 2001). Hypothyroidism causes
excessive caries at any age (Holub, 1978; Snyder, 1984;
Redman, 2001). Accelerated alveolar bone loss is
observed both in dentulous and edentulous patients
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2001). Œ¯ÂÈ Á›ÓÂÈ Ë ˘fiıÂÛË fiÙÈ Ë ·‡ÍËÛË ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘
ÛÙËÓ ·ÎÚÔÌÂÁ·Ï›· Â›Ó·È ·ÔÙ¤ÏÂÛÌ· ÙË˜ ·‡ÍËÛË˜ ÙË˜ ÂÓ·-
fiıÂÛË˜ ÙˆÓ ‰È·‰Ô¯ÈÎÒÓ ÛÙÚˆÌ¿ÙˆÓ ÔÛÙ›ÙË ÈÛÙÔ‡ Î·È ÙË˜
˘ÂÚÙÚÔÊ›·˜ ÙÔ˘ ¯fiÓ‰ÚÔ˘ ÙÔ˘ ÎÔÓ‰‡ÏÔ˘ ÙË˜ Î¿Ùˆ ÁÓ¿-
ıÔ˘ (Pirinen, 1995). ∂›ÛË˜ ·Ú·ÙËÚÂ›Ù·È ÌÂÁ¤ı˘ÓÛË ÙÔ˘
ÂÁÎÂÊ·ÏÈÎÔ‡ ÎÚ·Ó›Ô˘, ÙÔ˘ ÌÂÙÒÔ˘ Î·È ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘
ÁÈ·Ù› Ë ·‡ÍËÛË ÙÔ˘˜ ‰Â ‰È·ÎfiÙÂÙ·È ÌÂÙ¿ ÙËÓ ÂÊË‚Â›· Î·È
Î·Ù¿ Û˘Ó¤ÂÈ· ÚÔÂÍ¤¯ÂÈ Ë Î¿Ùˆ ÁÓ¿ıÔ˜ (Guyton Î·È Hall,
1998). ∏ ·ÎÚÔÌÂÁ·Ï›· Û¯Â‰fiÓ ¿ÓÙ· ÂÌÊ·Ó›˙ÂÈ Ù¿ÍË III
Î·Ù¿ Angle ÌÂ Ì·ÎÚÔÁÓ·ı›· Î·È ÚÔÁÓ·ıÈÛÌfi ÙË˜ Î¿Ùˆ
ÁÓ¿ıÔ˘ (Cohen Î·È Wilcox, 1993; Sugata Î·È Û˘Ó., 1998;
Guyton Î·È Hall, 1998; Redman, 2001). §fiÁˆ ÙˆÓ ·˘ÍË-
Ì¤ÓˆÓ ÂÈ¤‰ˆÓ ÙË˜ GH Ë ÂÓ‰Ô¯fiÓ‰ÚÈ· ÔÛÙÂÔÁ¤ÓÂÛË
Û˘ÓÂ¯›˙ÂÙ·È ÛÙÔ ¯fiÓ‰ÚÔ ÙˆÓ ÎÂÊ·ÏÒÓ ÙˆÓ ÎÔÓ‰‡ÏˆÓ ÙË˜
Î¿Ùˆ ÁÓ¿ıÔ˘ ÌÂ ·ÔÙ¤ÏÂÛÌ· ÔÈ ÁˆÓ›Â˜ ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘
Ó· ÂÈÂ‰ÒÓÔÓÙ·È (Redman, 2001). √È ÁÓ¿ıÔÈ Î·È Ù· ÔÛÙ¿
ÙÔ˘ ÛÏ·¯ÓÈÎÔ‡ ÎÚ·Ó›Ô˘ ‰ÈÂ˘Ú‡ÓÔÓÙ·È ‰˘Û·Ó¿ÏÔÁ· ÛÂ
Û¯¤ÛË ÌÂ Ù· ÂÚÈÛÛfiÙÂÚ· ÔÛÙ¿ ÙÔ˘ ÂÁÎÂÊ·ÏÈÎÔ‡ ÎÚ·Ó›Ô˘,
ÂÂÈ‰‹ Ë ÔÛÙÈÎ‹ ·‡ÍËÛË Â›Ó·È ÂÚÈÛÛfiÙÂÚÔ ÛıÂÓ·Ú‹ ÛÙ·
ÂÓ‰ÔÌÂÌ‚Ú·ÓÒ‰Ë ÔÛÙ¿. ∏ ˘ÂÚÒÈ· Î·Ì¿Ú· ÂÌÊ·Ó›˙ÂÙ·È
ÂÈÂ‰ˆÌ¤ÓË, ÔÈ Ú›˙Â˜ ÙˆÓ ‰ÔÓÙÈÒÓ ÌÂ ˘ÂÚ‚ÔÏÈÎ‹ ÂÓ·fi-
ıÂÛË ÔÛÙÂ˝ÓË˜, ÂÓÒ ÔÈ Ì‡ÏÂ˜ ÙˆÓ ‰ÔÓÙÈÒÓ ¤¯Ô˘Ó Î·ÓÔÓÈÎfi
Ì¤ÁÂıÔ˜. ∞ÎfiÌ·, ¯·Ú·ÎÙËÚÈÛÙÈÎ‹ Â›Ó·È Ë ·ÚÔ˘Û›· Ì·ÎÚÔ-
ÁÏˆÛÛ›·˜. ∆· ‰fiÓÙÈ· ÂÍ·ÈÙ›·˜ ÙË˜ Ì·ÎÚÔÁÏˆÛÛ›·˜ ·ÏÏ¿
Î·È ÂÍ·ÈÙ›·˜ ÙË˜ ‰ÈÂ‡Ú˘ÓÛË˜ ÙˆÓ ÁÓ¿ıˆÓ ÂÌÊ·Ó›˙ÔÓÙ·È
·Ú·ÈˆÌ¤Ó· Î·È ÙÔÔıÂÙËÌ¤Ó· ·ÚÂÈ·Î¿, Î·ıÒ˜ Î·È ÌÂÁ·-
Ï‡ÙÂÚ· ÙÔ˘ Î·ÓÔÓÈÎÔ‡ (Athanasiou Î·È Kehayas, 1981;
Page Î·È Û˘Ó., 1997; Redman, 2001). ∆¤ÏÔ˜, Ë Ì‡ÙË Î·È Ù·
¯Â›ÏË Â›Ó·È ÌÂÁÂı˘ÓÌ¤Ó· Î·È ÚÔÛÙ›ıÂÓÙ·È ÛÙË ¯·Ú·ÎÙËÚÈ-
ÛÙÈÎ‹ ‰˘Û·ÚÌÔÓ›· ÙÔ˘ ÚÔÛÒÔ˘ (Sugata Î·È Û˘Ó., 1998;
Redman, 2001) (∂ÈÎ. 3).
™Â ÂÚ›ÙˆÛË ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌÔ‡, Î‡ÚÈÔ Û‡ÌÙˆÌ· ÙÔ˘
ÔÔ›Ô˘ Â›Ó·È Ô ÎÚÂÙÈÓÈÛÌfi˜, ·Ú·ÙËÚÂ›Ù·È Î·È ÛÙÈ˜ ‰‡Ô ÁÓ¿-
ıÔ˘˜ ÌÂÈˆÌ¤ÓË ·Ó¿Ù˘ÍË, ÌÂ ÙËÓ ¿Óˆ ÁÓ¿ıÔ Ó· ÂËÚÂ¿-
˙ÂÙ·È ÏÈÁfiÙÂÚÔ ·fi ÙËÓ Î¿Ùˆ. ∞˘Ùfi ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙÔ
Ê·ÈÓÔÌÂÓÈÎfi ÚÔÁÓ·ıÈÛÌfi ÙË˜ ¿Óˆ ÁÓ¿ıÔ˘ (Redman,
2001). ∂›ÛË˜ ÛÙÔÓ ÎÚÂÙÈÓÈÛÌfi ·ÏÏ¿ Î·È ÛÙÔ ·È‰ÈÎfi
Ì˘ÍÔ›‰ËÌ· ·Ú·ÙËÚÂ›Ù·È ÂÈ‚Ú·‰˘ÓfiÌÂÓË ·Ó¿Ù˘ÍË ÛÙ·
‰fiÓÙÈ·, Û˘¯Ó¿ ÌÂ ÌÂÈˆÌ¤ÓË ÂÓ·Û‚ÂÛÙ›ˆÛË, ˘ÔÏ·Û›· ÙË˜
·‰·Ì·ÓÙ›ÓË˜, Â˘ÚÂ›˜ ÚÈ˙ÈÎÔ‡˜ ÛˆÏ‹ÓÂ˜ Î·È Â˘Ú‡ ·ÎÚÔÚÚÈ-
˙ÈÎfi ÙÚ‹Ì·. ∞ÎfiÌ· ÂÓ‹ÏÈÎÂ˜ ÌÂ Ì˘ÍÔ›‰ËÌ· ·Ó·Ù‡ÛÛÔ˘Ó
ÏÂÙ¿ ¯Â›ÏË Î·È ÚËÛÌ¤ÓË ÁÏÒÛÛ· ÏfiÁˆ ÙÔ˘ ÔÈ‰‹Ì·ÙÔ˜
(∞bramidis, 2000; Redman, 2001). ∏ ›ÂÛË Ô˘ ·ÛÎÂ›Ù·È
·fi ÙË ÁÏÒÛÛ· ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÌÈ· ¤Í·ÚÛË ÂÚÈÔ‰ÔÓÙ›-
ÙÈ‰·˜ ÂÓ‰¤¯ÂÙ·È Ó· ÚÔÎ·Ï¤ÛÂÈ ·Ú·›ˆÛË ÙˆÓ ‰ÔÓÙÈÒÓ.
∞ÎÙÈÓÔÁÚ·ÊÈÎ¿, Û˘¯Ó¿ ·ÔÎ·Ï‡ÙÂÙ·È ÌÂÈˆÌ¤ÓË ÂÓ·Û‚Â-

(Snyder, 1984; Redman, 2001). Finally, it has been found
that there are certain differences in delayed craniofacial
and dental growth between hypothyroidism and GH
deficiency. The main difference is delayed calvarium
growth, which is more pronounced in hypothyroidism
(Pirinen, 1995; Redman, 2001). Dentists should be aware
of the fact that patients with hypothyroidism cannot tol-
erate prolonged dental treatment (Redman, 2001).
Hyperthyroidism is rare in children, but when present,
accelerates the growth of jaws and teeth; if eruption of
permanent teeth is very early relative to jaw growth,
malocclusion may occur (Athanasiou and Kehayas, 1981;
Redman, 2001). Rarely, delayed eruption of permanent
teeth may also be observed (Abramidis, 2000; Redman,
2001). Teeth are usually of normal size and morphology,
whereas periodontitis and caries are exacerbated at any
age and may start at an unusually early age. In severe
hyperthyroidism, rapid bone demineralization with sub-
sequent alveolar bone loss may occur. Finally, decalcifi-
cation, loss of intra-alveolar bone and endosseous
lesions may be observed (Redman, 2001).

TTRREEAATTMMEENNTT OOFF GGHH AANNDD TTHHYYRROOIIDD HHOORRMMOONNEE
DDIISSOORRDDEERRSS

The treatment of choice for pituitary hypo-function is the
administration of deficient pituitary hormones; however,
today, this has been replaced with the administration of
hormones secreted by the target-organs (Page et al.,
1997; Alevizos, 2001b). Lack of thyrotropic hormone is
managed with oral administration of thyroxin. GH defi-
ciency in children is treated with administration of GH
synthesized by the bacterium Escherichia coli with the
aid of recombinant DNA technology. These children need
treatment with GH in order to obtain normal stature
(Davies and Rayner, 1995; Guyton and Hall, 1998; Alevi-
zos, 2001b; Harsoulis, 2001b). Treatment with human GH
in children of short stature is invaluable (Erum et al.,
1998; Kjellberg et al., 2000; Hwang and Cha, 2004). Con-
cerning the dentomaxillary complex, treatment with
human GH offers better results in the mandible rather
than the maxilla (Hwang and Cha, 2004).
Treatment of pituitary hyperfunction includes surgical
removal of the tumor, irradiation and medication. The
treatment of choice is surgical tumor removal. Medica-
tion includes administration of somatostatin analogues
(octreotide, lanreotide) or dopaminergic agonists
(bromocryptine, pergolide) (Alevizos, 2001b).
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∂∂ÈÈÎÎfifiÓÓ·· 33.. ∞ÛıÂÓ‹˜ ÌÂ ˘ÂÚÏÂÈÙÔ˘ÚÁ›· ÙË˜ ˘fiÊ˘ÛË˜: ((∞∞ ÎÎ··ÈÈ µµ)) ∏ ÂÓ‰ÔÛÙÔÌ·ÙÈÎ‹ Û¯¤ÛË ÙˆÓ Ô‰ÔÓÙÈÎÒÓ ÊÚ·ÁÌÒÓ ÙÔ˘ ·ÛıÂÓÔ‡˜ Ô˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó
∆¿ÍË πππ Î·Ù¿ Angle. ((CC ÎÎ··ÈÈ DD)) ∏ Ï¿ÁÈ· fi„Ë ÙÔ˘ ÚÔÛÒÔ˘ Î·È Ë Ï¿ÁÈ· ÎÂÊ·ÏÔÌÂÙÚÈÎ‹ ·ÎÙÈÓÔÁÚ·Ê›· ÙÔ˘ ·ÛıÂÓÔ‡˜ fiÔ˘ ‰È·ÎÚ›ÓÂÙ·È Ë Ì·ÎÚÔ-
ÁÓ·ı›· ÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘. 

FFiigguurree 33.. Patient with pituitary hyperfunction: ((AA aanndd BB)) Intraoral Angle Class III relationship of dental arches. ((CC aanndd DD)) Profile view and lateral
cephalogram with apparent mandibular macrognathia. 

ÛÙ›ˆÛË ÙˆÓ ÁÓ¿ıˆÓ Î·È ÌÂÚÈÎ¤˜ ÊÔÚ¤˜ ·Ú·ÙËÚÂ›Ù·È ·ÓÒ-
Ì·ÏË ·Ó¿Ù˘ÍË ÙˆÓ ·Ú·ÚÚÈÓÈÎÒÓ ÎfiÏˆÓ ‹ ·‰˘Ó·Ì›·
Û˘ÓÔÛÙ¤ˆÛË˜ ÙË˜ ÁÂÓÂÈ·Î‹˜ Û‡ÌÊ˘ÛË˜. ∏ ·Ó·ÙÔÏ‹ ÙfiÛÔ
ÙˆÓ ÓÂÔÁÈÏÒÓ fiÛÔ Î·È ÙˆÓ ÌfiÓÈÌˆÓ ‰ÔÓÙÈÒÓ Â›Ó·È Î·ı˘-
ÛÙÂÚËÌ¤ÓË, ÔÈ ÙÔÌÂ›˜ Î·È ÔÈ Î˘Ófi‰ÔÓÙÂ˜ ÙË˜ ¿Óˆ Î·È Î¿Ùˆ
ÁÓ¿ıÔ˘ ÔÏÏ¤˜ ÊÔÚ¤˜ ··ÓÙÒÓÙ·È ÛÂ ·ÓÒÌ·ÏË ı¤ÛË, ÂÓÒ
Ë Î¿Ùˆ ÁÓ¿ıÔ˜ Â›Ó·È ˘·Ó¿Ù˘ÎÙË Î·È Ù· ‰fiÓÙÈ· ÂÌÊ·Ó›-
˙ÔÓÙ·È ÌÂ ˘ÔÏ·Û›· (Athanasiou Î·È Kehayas, 1981;
∞bramidis, 2000; Redman, 2001; Haralabakis, 2001). °È·
ÙÔ˘˜ ÏfiÁÔ˘˜ ·˘ÙÔ‡˜ Â›Ó·È ‰˘Ó·Ùfi Ó· ÚÔÎÏËıÂ› ·ÓˆÌ·Ï›·
ÛÙË Û‡ÁÎÏÂÈÛË, Ë ÔÔ›· ÂÓ‰¤¯ÂÙ·È Ó· ÂÚÈÏ¤ÎÂÙ·È ÌÂ
ÊÏÂÁÌ¤ÓÔÓÙ· ÂÚÈÔ‰ÔÓÙÈÎ¿ ÌfiÓÈÌ· ‰fiÓÙÈ· ÏfiÁˆ ÙË˜

Long-life substitution treatment with thyroxin is needed
in hypothyroidism (Guyton and Hall, 1998; Abramidis,
2000; Harsoulis, 2001a); synthetic thyroid hormones,
such as levothyroxin and liothyronine, are also used
(Page et al., 1997; Guyton and Hall, 1998; Abramidis,
2000; Mycek et al., 2000; Harsoulis, 2001a).
Hyperthyroidism treatment may "destroy" or "spare"
the thyroid gland (Abramidis, 2000; Harsoulis, 2001a).
The former uses administration of anti-thyroid drugs
such as, sulfamides (methimazole, carvimazole, propylth-
iuracile), iodides and ‚-adrenergic receptor antagonists
(propanolole). The latter uses either administration of



·ÛÎÔ‡ÌÂÓË˜ ›ÂÛË˜ ·fi ÙË ÌÂÁÂÓı˘Ì¤ÓË ÁÏÒÛÛ·
(Redman, 2001). ∞Ó·Ê¤ÚÂÙ·È fiÙÈ Ë ¤ÏÏÂÈ„Ë ı˘ÚÔÍ›ÓË˜
Ô‰ËÁÂ› ÛÂ ÌÂ›ˆÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙË˜ ·Ì˘Ï¿ÛË˜, ÙË˜ Úˆ-
ÙÂ¿ÛË˜, Î¿ÔÈˆÓ ¿ÏÏˆÓ ÂÓ˙‡ÌˆÓ ÙÔ˘ Û¿ÏÈÔ˘ Î·È ÁÂÓÈÎÒ˜
ÛÙË ÌÂ›ˆÛË ÙË˜ Â˘ÂÚÁÂÙÈÎ‹˜ Â›‰Ú·ÛË˜ ÙÔ˘ Û¿ÏÈÔ˘, ÁÂÁÔ-
Ófi˜ Ô˘ Û˘ÓÂÈÛÊ¤ÚÂÈ ÛÙËÓ ·‡ÍËÛË ÙˆÓ ÙÂÚË‰fiÓˆÓ ÛÙÔÓ
·È‰ÈÎfi ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi (Kumegana Î·È Û˘Ó., 1981;
Redman, 2001). ∆Ô ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÚÔÛˆÂ›Ô ÙÔ˘ ˘Ô-
ı˘ÚÂÔÂÈ‰ÈÛÌÔ‡ ÂÌÊ·Ó›˙ÂÈ ·ÔÂÏ·Ù˘ÛÌ¤ÓË ÙË Ú¿¯Ë ÙË˜
ÚÈÓfi˜, ÊÏÂÁÌÔÓÒ‰Â˜ ÙÔ ¯fiÓ‰ÚÈÓÔ ¤Ù·ÏÔ ÙË˜ ÚÈÓfi˜, ÛÎÏË-
ÚfiÙËÙ· ÛÙËÓ ¤ÎÊÚ·ÛË ÚÔÛÒÔ˘, ÏÂÙ¿ ¯Â›ÏË, Ì·ÎÚÔ-
ÁÏˆÛÛ›· ÔÊÂÈÏfiÌÂÓË ÛÂ Ô›‰ËÌ· Î·È ¤Ó· ÛÙfiÌ· ÌÂÚÈÎÒ˜
·ÓÔÈ¯Ùfi, ÙÔ ÔÔ›Ô ÔÊÂ›ÏÂÙ·È ÛÙËÓ ¤ÏÏÂÈ„Ë ¯ÒÚÔ˘ ÁÈ· ÙË
ÁÏÒÛÛ· Ì¤Û· ÛÙÔ ÛÙfiÌ· ÏfiÁˆ ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙË˜ Î·È ÙË˜
˘Ô·Ó¿Ù˘ÎÙË˜ Î¿Ùˆ ÁÓ¿ıÔ˘ (Holub, 1978; Redman,
2001). ™Â ÔÔÈ·‰‹ÔÙÂ ËÏÈÎ›· Ô ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi˜ ÚÔ-
Î·ÏÂ› ˘ÂÚ‚ÔÏÈÎ‹ ·Ó¿Ù˘ÍË ÙÂÚË‰fiÓˆÓ (Holub, 1978;
Snyder, 1984; Redman, 2001). ∂ÈÙ·¯˘ÓfiÌÂÓË ·ÒÏÂÈ·
Ê·ÙÓÈ·ÎÔ‡ ÔÛÙÔ‡ ·Ú·ÙËÚÂ›Ù·È ÙfiÛÔ ÛÂ ÂÓfi‰ÔÓÙ· fiÛÔ Î·È
ÛÂ Óˆ‰¿ ¿ÙÔÌ· (Snyder, 1984; Redman, 2001). ∆¤ÏÔ˜, ¤¯ÂÈ
‚ÚÂıÂ› fiÙÈ Ë ÂÈ‚Ú¿‰˘ÓÛË ÙË˜ ·‡ÍËÛË˜ ÙÔ˘ ÎÚ·ÓÈÔÚÔÛˆ-
ÈÎÔ‡ Î·È Ô‰ÔÓÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÛÙÔÓ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi
Î·È ÛÙËÓ ·ÓÂ¿ÚÎÂÈ· GH ¤¯ÂÈ Î¿ÔÈÂ˜ ‰È·ÊÔÚ¤˜. ∏ ÛËÌ·-
ÓÙÈÎfiÙÂÚË ‰È¿ÊÔÚ· ÂÓÙÔ›˙ÂÙ·È ÛÙÔ ıfiÏÔ ÙÔ˘ ÎÚ·Ó›Ô˘, ÌÂ
ÌÂÁ·Ï‡ÙÂÚË Î·ı˘ÛÙ¤ÚËÛË ÙË˜ ·‡ÍËÛË˜ ÙÔ˘ ÛÙÔÓ ˘Ôı˘-
ÚÂÔÂÈ‰ÈÛÌfi (Pirinen, 1995; Redman, 2001). √È Ô‰ÔÓÙ›·ÙÚÔÈ
Ú¤ÂÈ Ó· ÁÓˆÚ›˙Ô˘Ó fiÙÈ ·ÛıÂÓÂ›˜ ÌÂ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌfi
‰ÂÓ ·ÓÙ¤¯Ô˘Ó ÛÂ ·Ú·ÙÂÙ·Ì¤ÓË Ô‰ÔÓÙÈ·ÙÚÈÎ‹ ıÂÚ·Â›·
(Redman, 2001).
√ ˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌfi˜ ÛÙ· ·È‰È¿ Â›Ó·È Û¿ÓÈÔ˜, ·ÏÏ¿
fiÙ·Ó ÂÌÊ·ÓÈÛÙÂ› ÂÈÙ·¯‡ÓÂÈ ÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ ÁÓ¿ıˆÓ
Î·È ÙˆÓ ‰ÔÓÙÈÒÓ, ÂÓÒ ÌÔÚÂ› Ó· ÂÌÊ·ÓÈÛÙÔ‡Ó Û˘ÁÎÏÂÈ-
ÛÈ·Î¤˜ ·ÓˆÌ·Ï›Â˜, fiÙ·Ó Ë ·Ó·ÙÔÏ‹ ÙˆÓ ÌfiÓÈÌˆÓ ‰ÔÓÙÈÒÓ
Â›Ó·È ‰˘Û·Ó¿ÏÔÁ· ÚfiˆÚË ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ·Ó¿Ù˘ÍË
ÙˆÓ ÁÓ¿ıˆÓ (Athanasiou Î·È Kehayas, 1981; Redman,
2001). ™¿ÓÈ· ÌÔÚÂ› Ó· ·Ú·ÙËÚËıÂ› Î·ı˘ÛÙÂÚËÌ¤ÓË
·Ó·ÙÔÏ‹ ÙˆÓ ÌfiÓÈÌˆÓ ‰ÔÓÙÈÒÓ (∞bramidis, 2000;
Redman, 2001). ™˘Ó‹ıˆ˜ Ù· ‰fiÓÙÈ· Â›Ó·È Ê˘ÛÈÔÏÔÁÈÎ¿
ÛÂ Ì¤ÁÂıÔ˜ Î·È ÌÔÚÊÔÏÔÁ›·, ÂÓÒ ÂÚÈÔ‰ÔÓÙ›ÙÈ‰Â˜ Î·È
ÙÂÚË‰fiÓÂ˜ Â›Ó·È ÛÂ ¤Í·ÚÛË ÛÂ ÔÔÈ·‰‹ÔÙÂ ËÏÈÎ›· Î·È
ÂÓ‰¤¯ÂÙ·È Ó· ÍÂÎÈÓ‹ÛÔ˘Ó ÛÂ ·Û˘Ó‹ıÈÛÙ· ÚÒÈÌË ËÏÈÎ›·.
™Â ‚·Ú‡ ˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌfi ÌÔÚÂ› Ó· Û˘Ì‚Â› Ù·¯Â›·
·Ê·Ï¿ÙˆÛË ÙÔ˘ ÔÛÙÔ‡ ÌÂ ·ÔÙ¤ÏÂÛÌ· ·ÒÏÂÈ· Ê·ÙÓÈ·-
ÎÔ‡ ÔÛÙÔ‡. ∆¤ÏÔ˜, Â›Ó·È ‰˘Ó·ÙfiÓ Ó· ·Ú·ÙËÚËıÂ› ··-
Û‚ÂÛÙ›ˆÛË, ·ÒÏÂÈ· ÂÓ‰ÔÊ·ÙÓÈ·ÎÔ‡ ÂÙ¿ÏÔ˘ Î·È ÂÓ‰Ô-
ÛÙÈÎ‹ ·ÏÏÔ›ˆÛË (Redman, 2001). 

radioactive 131π or surgical excision (thyroidectomy).
When hyperthyroidism is due to pituitary adenoma, this
should be excised (Page et al., 1997; Guyton and Hall,
1998; Abramidis, 2000; Mycek et al., 2000; Harsoulis,
2001b).
The earlier endocrine disorders are treated in childhood,
the greater the success in inhibiting or reversing adverse
orofacial effects (Redman, 2001).
Orthodontists should be informed about the possibilities
offered by new pharmacological agents concerning
growth stimulation, classic hormone treatment proto-
cols, local treatment with GH and IGF-1 or other growth
factors (Isgaard et al., 1986; Nilsson et al., 1987).
Research studies on experimental animals have con-
firmed that local injection of GH and IGF-1 on the epiph-
ysis or intra-articularly contributes to longitudinal bone
growth (Isgaard et al., 1986). When an endocrine disor-
der is successfully managed with local administration of
human GH or/and other growth factors, there is a wider
range of treatment modalities for dentofacial growth
problems (Pirinen, 1995).

CCOONNCCLLUUSSIIOONNSS

Normal growth and development of the craniofacial sys-
tem are affected by the function of endocrine glands and
their respective hormones.
The causes of endocrine disorders may be primary, sec-
ondary or tertiary.
Dentomaxillary problems are rarely due to endocrine dis-
orders.
The dentist, however, should be aware of the conse-
quences of endocrine disorders on the dentofacial com-
plex.
Early diagnosis of the effects of endocrine disorders on
the dentofacial complex is important so that such
patients may be referred for appropriate treatment to
specialists, whether physicians or dentists. 
The orthodontist should be aware of the effects men-
tioned above, so that s/he will be able to counsel and
offer these patients the best treatment available. Need-
less to say that treatment of these patients is conducted
in close cooperation with other medical disciplines.   
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∏∏ ££∂∂ƒƒ∞∞¶¶∂∂ππ∞∞ ∆∆øø¡¡ ¢¢ππ∞∞∆∆∞∞ƒƒ∞∞ÃÃøø¡¡ ∆∆∏∏™™ ∞∞ÀÀ••∏∏∆∆ππ∫∫∏∏™™
√√ƒƒªª√√¡¡∏∏™™ ∫∫∞∞ππ ∆∆øø¡¡ √√ƒƒªª√√¡¡øø¡¡ ∆∆√√ÀÀ ££ÀÀƒƒ∂∂√√∂∂ππ¢¢∏∏ 

∏ ıÂÚ·Â›· ÂÎÏÔÁ‹˜ ÙË˜ ˘ÔÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ˘fiÊ˘ÛË˜
Â›Ó·È Ë ¯ÔÚ‹ÁËÛË ÙˆÓ ÔÚÌÔÓÒÓ, Ô˘ ÂÎÎÚ›ÓÔÓÙ·È ·fi
·˘Ù‹Ó Î·È ‚Ú›ÛÎÔÓÙ·È ÛÂ ·ÓÂ·ÚÎÂ›˜ ÔÛfiÙËÙÂ˜. ™‹ÌÂÚ·,
fiÌˆ˜, ıÂÚ·Â›· ÂÈÏÔÁ‹˜ ÁÈ· ÙËÓ ˘ÔÏÂÈÙÔ˘ÚÁ›· ÙË˜ ˘fi-
Ê˘ÛË˜ ·ÔÙÂÏÂ› Ë ¯ÔÚ‹ÁËÛË ÙˆÓ ÔÚÌÔÓÒÓ Ô˘ ·Ú¿ÁÔ-
ÓÙ·È ·fi Ù· fiÚÁ·Ó·-ÛÙfi¯Ô˘˜ (Page Î·È Û˘Ó., 1997;
Alevizos, 2001b). ∏ ¤ÏÏÂÈ„Ë ÙË˜ ı˘ÚÂÔÙÚfiÔ˘ ÔÚÌfiÓË˜
·ÓÙÈÌÂÙˆ›˙ÂÙ·È ÌÂ ÙË ¯ÔÚ‹ÁËÛË ı˘ÚÔÍ›ÓË˜ ·fi ÙÔ ÛÙfiÌ·.
∏ ·ÓÂ¿ÚÎÂÈ· ÙË˜ GH ÛÙ· ·È‰È¿ ·ÓÙÈÌÂÙˆ›˙ÂÙ·È ÌÂ ¯ÔÚ‹-
ÁËÛË GH, Ë ÔÔ›· Û˘ÓÙ›ıÂÙ·È ·fi ÙÔ ÎÔÏÔ‚·ÎÙËÚ›‰ÈÔ
Escherichia coli ÌÂ ÙË ‚Ô‹ıÂÈ· ÙË˜ ÙÂ¯ÓÔÏÔÁ›·˜ ÙÔ˘ ·Ó·-
Û˘Ó‰È·ÛÌ¤ÓÔ˘ DNA. ∆· ·È‰È¿ ·˘Ù¿ ¯ÚÂÈ¿˙ÔÓÙ·È ıÂÚ·Â›·
ÌÂ GH ÁÈ· Ó· ·ÔÎÙ‹ÛÔ˘Ó ÙÔ ÂÈı˘ÌËÙfi ·Ó¿ÛÙËÌ· (Davies
Î·È Rayner, 1995; Guyton Î·È Hall, 1998; Alevizos, 2001b;
Harsoulis, 2001b). ¶ÔÏ‡ÙÈÌË Â›Ó·È Ë ‚Ô‹ıÂÈ· Ô˘ ÚÔ-
ÛÊ¤ÚÂÈ Ë ıÂÚ·Â›· ÌÂ ·ÓıÚÒÈÓË GH ÛÂ ·È‰È¿ ÌÂ ÎÔÓÙfi
·Ó¿ÛÙËÌ· (Erum Î·È Û˘Ó., 1998; Kjellberg Î·È Û˘Ó., 2000;
Hwang Î·È Cha, 2004). ∏ ıÂÚ·Â›· ÌÂ ·ÓıÚÒÈÓË GH fiÛÔ
·ÊÔÚ¿ ÙÔ Ô‰ÔÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ· ¤¯ÂÈ Î·Ï‡ÙÂÚ· ·ÔÙÂ-
Ï¤ÛÌ·Ù· ÛÙËÓ Î¿Ùˆ ·’ fiÙÈ ÛÙËÓ ¿Óˆ ÁÓ¿ıÔ (Hwang Î·È
Cha, 2004).
∏ ıÂÚ·Â›· ÙË˜ ˘ÂÚÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ˘fiÊ˘ÛË˜ ÂÚÈÏ·Ì-
‚¿ÓÂÈ ÙË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·Ê·›ÚÂÛË ÙÔ˘ fiÁÎÔ˘, ÙËÓ ·ÎÙÈÓÔ‚Ô-
Ï›· Î·È ÙË Ê·ÚÌ·ÎÂ˘ÙÈÎ‹ ·ÁˆÁ‹. £ÂÚ·Â›· ÂÎÏÔÁ‹˜ Â›Ó·È
Ë ·Ê·›ÚÂÛË ÙÔ˘ fiÁÎÔ˘. ∏ Ê·ÚÌ·ÎÂ˘ÙÈÎ‹ ·ÁˆÁ‹ ÂÚÈÏ·Ì-
‚¿ÓÂÈ ÙË ¯ÔÚ‹ÁËÛË ·Ó¿ÏÔÁˆÓ ÙË˜ ÛˆÌ·ÙÔÛÙ·Ù›ÓË˜
(ÔÎÙÚÂoÙ›‰Ë, Ï·ÓÚÂÔÙ›‰Ë) ‹ ÂÓfi˜ ÓÙÔ·ÌÈÓÂÚÁÈÎÔ‡ ·ÁˆÓÈ-
ÛÙ‹ (‚ÚˆÌÔÎÚ˘Ù›ÓË, ÂÚÁÔÏ›‰Ë) (Alevizos, 2001b).
°È· ÙË ıÂÚ·Â›· ÙÔ˘ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌÔ‡ ··ÈÙÂ›Ù·È ıÂÚ·-
Â›· ˘ÔÎ·Ù¿ÛÙ·ÛË˜ ÌÂ ı˘ÚÔÍ›ÓË ÂÊ’ fiÚÔ˘ ˙ˆ‹˜ (Guyton
Î·È Hall, 1998; ∞bramidis, 2000; Harsoulis, 2001a). ∏
¯ÔÚ‹ÁËÛË Û˘ÓıÂÙÈÎÒÓ ÔÚÌÔÓÒÓ ı˘ÚÂÔÂÈ‰Ô‡˜ ¯ÚËÛÈÌÔ-
ÔÈÂ›Ù·È ÁÈ· ÙËÓ ·ÓÙÈÌÂÙÒÈÛË ÙÔ˘ ˘Ôı˘ÚÂÔÂÈ‰ÈÛÌÔ‡.
∆¤ÙÔÈÂ˜ Â›Ó·È Î˘Ú›ˆ˜ Ë ÏÂ‚Ôı˘ÚÔÍ›ÓË Î·È Ë ÏÈÔı˘ÚÔÓ›ÓË
(Page Î·È Û˘Ó., 1997; Guyton Î·È Hall, 1998; ∞bramidis,
2000; Mycek Î·È Û˘Ó., 2000; Harsoulis, 2001a).
∏ ıÂÚ·Â›· ÙÔ˘ ˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌÔ‡ ÂÚÈÏ·Ì‚¿ÓÂÈ ıÂÚ·-
Â›· Ô˘ ‰ÂÓ ‘Î·Ù·ÛÙÚ¤ÊÂÈ’ ÙÔ ı˘ÚÂÔÂÈ‰‹ Î·È ıÂÚ·Â›·
Ô˘ ‘Î·Ù·ÛÙÚ¤ÊÂÈ’ ÙÔ ı˘ÚÂÔÂÈ‰‹ (∞bramidis, 2000;
Harsoulis, 2001a). ∏ ÚÒÙË Á›ÓÂÙ·È ÌÂ ÙË ¯ÔÚ‹ÁËÛË ·ÓÙÈ-
ı˘ÚÂÔÂÈ‰ÈÎÒÓ Ê¿ÚÌ·ÎˆÓ, fiˆ˜ Ù· ıÂÈ·Ì›‰È· (ÌÂıÈÌ·˙fi-
ÏË, Î·Ú‚ÈÌ·˙fiÏË, ÚÔ˘ÏıÂÈÔ˘Ú·Î›ÏË), Èˆ‰ÈÔ‡¯· Î·È
·ÓÙ·ÁˆÓÈÛÙ¤˜ ÙˆÓ ‚-·‰ÚÂÓÂÚÁÈÎÒÓ ˘Ô‰Ô¯¤ˆÓ (ÚÔ·ÓÔ-
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ÏfiÏË). ∏ ‰Â‡ÙÂÚË ıÂÚ·Â›· Á›ÓÂÙ·È Â›ÙÂ ÌÂ ¯ÔÚ‹ÁËÛË
Ú·‰ÈÂÓÂÚÁÔ‡ 131π Â›ÙÂ ÌÂ ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·Ê·›ÚÂÛË (ı˘ÚÂÔÂÈ-
‰ÂÎÙÔÌ‹). ŸÙ·Ó Ô ˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌfi˜ ÔÊÂ›ÏÂÙ·È ÛÂ ·‰¤-
ÓˆÌ· ÙË˜ ˘fiÊ˘ÛË˜, Ë ıÂÚ·Â›· ¤ÁÎÂÈÙ·È ÛÙË ¯ÂÈÚÔ˘ÚÁÈÎ‹
·Ê·›ÚÂÛË ÙÔ˘ ·‰ÂÓÒÌ·ÙÔ˜ ÙË˜ ˘fiÊ˘ÛË˜ (Page Î·È Û˘Ó.,
1997; Guyton Î·È Hall, 1998; ∞bramidis, 2000; Mycek Î·È
Û˘Ó., 2000; Harsoulis, 2001b).
ŸÛÔ ÓˆÚ›ÙÂÚ· Î·Ù¿ ÙËÓ ·È‰ÈÎ‹ ËÏÈÎ›· ıÂÚ·Â˘ÙÔ‡Ó ÔÈ
ÂÓ‰ÔÎÚÈÓÈÎ¤˜ ‰È·Ù·Ú·¯¤˜ ÙfiÛÔ ÌÂÁ·Ï‡ÙÂÚË Â›Ó·È Ë ÂÈÙ˘¯›·
ÛÙËÓ ·ÚÂÌfi‰ÈÛË ‹ ÛÙËÓ ·Ó·ÛÙÚÔÊ‹ ÙˆÓ ·ÓˆÌ·ÏÈÒÓ ÙË˜
‰È¿Ï·ÛË˜ ÙÔ˘ ÛÙÔÌ·ÙÔÚÔÛˆÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜, ÙÈ˜
ÔÔ›Â˜ ÚÔÎ·ÏÔ‡Ó (Redman, 2001).
√È ÔÚıÔ‰ÔÓÙÈÎÔ› ı· Ú¤ÂÈ Ó· Â›Ó·È ÂÓ‹ÌÂÚÔÈ ÁÈ· ÙÈ˜ ‰˘Ó·-
ÙfiÙËÙÂ˜ ÙˆÓ Ó¤ˆÓ Ê·ÚÌ·ÎÔÏÔÁÈÎÒÓ ÛÎÂ˘·ÛÌ¿ÙˆÓ ˆ˜
·Ó·ÊÔÚ¿ ÙË ‰È¤ÁÂÚÛË ÙË˜ ·‡ÍËÛË˜, ÙÈ˜ ıÂÚ·Â›Â˜ ÌÂ ÙÈ˜
ÎÏ·ÛÛÈÎ¤˜ ÔÚÌfiÓÂ˜, ÙËÓ ÙÔÈÎ‹ ıÂÚ·Â›· ÌÂ GH Î·È ÌÂ
IGF-1, Î·ıÒ˜ Î·È ÁÈ· ÙÔ˘˜ ¿ÏÏÔ˘˜ ·˘ÍËÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜
(Isgaard Î·È Û˘Ó., 1986; Nilsson Î·È Û˘Ó., 1987). ∞fi
ÂÚÂ˘ÓËÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÛÂ ÂÈÚ·Ì·Ùfi˙ˆ· ÂÈ‚Â‚·ÈÒıËÎÂ fiÙÈ
Ë ÙÔÈÎ‹ ¤Á¯˘ÛË ÙË˜ GH Î·È ÙÔ˘ IGF-1 ÛÙËÓ Â›Ê˘ÛË ‹
ÂÓ‰Ô·ÚıÚÈÎ¿ Û˘Ì‚¿ÏÏÂÈ ÛÙËÓ ÂÈÌ‹ÎË ·‡ÍËÛË ÙˆÓ ÔÛÙÒÓ
(Isgaard Î·È Û˘Ó., 1986). ŸÙ·Ó ÙÔ ˘¿Ú¯ÔÓ ÂÓ‰ÔÎÚÈÓÈÎfi
Úfi‚ÏËÌ· ·ÓÙÈÌÂÙˆÈÛıÂ› ÂÈÙ˘¯Ò˜ ÌÂ ÙÔÈÎ‹ ÂÊ·ÚÌÔÁ‹
·ÓıÚÒÈÓË˜ GH ‹/Î·È ¿ÏÏˆÓ ·˘ÍËÙÈÎÒÓ ·Ú·ÁfiÓÙˆÓ,
ÙfiÙÂ ‰ÈÂ˘Ú‡ÓÔÓÙ·È ÔÈ ‰˘Ó·ÙfiÙËÙÂ˜ ıÂÚ·Â›·˜ Î·È ÙˆÓ ÚÔ-
‚ÏËÌ¿ÙˆÓ ÙË˜ ·‡ÍËÛË˜ ÙÔ˘ Ô‰ÔÓÙÔÁÓ·ıÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜
(Pirinen, 1995). 
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∏ Ê˘ÛÈÔÏÔÁÈÎ‹ ·‡ÍËÛË Î·È ·Ó¿Ù˘ÍË ÙÔ˘ ÎÚ·ÓÈÔÚÔÛˆ-
ÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÂËÚÂ¿˙ÂÙ·È Î·È ·fi ÙË ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ
ÂÓ‰ÔÎÚÈÓÒÓ ·‰¤ÓˆÓ Î·È ÙË ‰Ú¿ÛË ÙˆÓ ÔÚÌÔÓÒÓ ÙÔ˘˜. 
∆· ·›ÙÈ· ÙˆÓ ‰È·Ù·Ú·¯ÒÓ ÙË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙˆÓ ÂÓ‰ÔÎÚÈÓÒÓ
·‰¤ÓˆÓ ÌÔÚÂ› Ó· Â›Ó·È ÚˆÙÔ·ı‹, ‰Â˘ÙÂÚÔ·ı‹ ‹ ÙÚÈ-
ÙÔ·ı‹. 
√È Ô‰ÔÓÙÔÁÓ·ıÈÎ¤˜ ·ÓˆÌ·Ï›Â˜ Û¿ÓÈ· ¤¯Ô˘Ó ˆ˜ ·ÈÙÈÔÏÔÁÈ-
Îfi ·Ú¿ÁÔÓÙ· ÙÈ˜ ÂÓ‰ÔÎÚÈÓÈÎ¤˜ ‰È·Ù·Ú·¯¤˜. 
√ Ô‰ÔÓÙ›·ÙÚÔ˜ fiÌˆ˜ ı· Ú¤ÂÈ Ó· Â›Ó·È ÂÓ‹ÌÂÚÔ˜ ÙˆÓ
Û˘ÓÂÂÈÒÓ ÙˆÓ ÂÓ‰ÔÎÚÈÓÈÎÒÓ ‰È·Ù·Ú·¯ÒÓ ÛÙÔ Ô‰ÔÓÙÔÁÓ·-
ıÈÎfi Û‡ÛÙËÌ·. 
∂›Ó·È È‰È·›ÙÂÚ· ÛËÌ·ÓÙÈÎfi Ó· Á›ÓÂÙ·È ¤ÁÎ·ÈÚ· Ë ‰È¿ÁÓˆÛË
ÙˆÓ Û˘ÓÂÂÈÒÓ ÙˆÓ ÂÓ‰ÔÎÚÈÓÈÎÒÓ ‰È·Ù·Ú·¯ÒÓ ÛÙÔ Ô‰Ô-
ÓÙÔÁÓ·ıÈÎfi Û‡ÛÙËÌ· Î·È ÛÙË Û˘Ó¤¯ÂÈ· Ë ÛˆÛÙ‹ Î·ıÔ‰‹-
ÁËÛË ÙˆÓ ·ÛıÂÓÒÓ ÛÙÔ˘˜ ÂÈ‰ÈÎÔ‡˜ È·ÙÚÔ‡˜ Î·È Ô‰ÔÓÙ›·-
ÙÚÔ˘˜, ÒÛÙÂ Ó· ·ÎÔÏÔ˘ıËıÂ› Ë Î·Ù¿ÏÏËÏË ıÂÚ·Â›·. 
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√ ÔÚıÔ‰ÔÓÙÈÎfi˜ ı· Ú¤ÂÈ Ó· Â›Ó·È ÁÓÒÛÙË˜ ÙˆÓ Û˘ÓÂ-
ÂÈÒÓ ÙˆÓ ‰È·Ù·Ú·¯ÒÓ ÙˆÓ ÂÓ‰ÔÎÚÈÓÒÓ ·‰¤ÓˆÓ ÛÙËÓ
·Ó¿Ù˘ÍË ÙÔ˘ Ô‰ÔÓÙÔÁÓ·ıÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÒÛÙÂ Ó·
Î·ıÔ‰ËÁ‹ÛÂÈ Î·È Ó· ıÂÚ·Â‡ÛÂÈ ÙÔ˘˜ ·ÛıÂÓÂ›˜ ·˘ÙÔ‡˜.
µ¤‚·È· ÁÈ· ÙË ıÂÚ·Â›· ·˘ÙÒÓ ÙˆÓ ·ÛıÂÓÒÓ ÔÏÏ¤˜
ÊÔÚ¤˜ ÎÚ›ÓÂÙ·È ··Ú·›ÙËÙË Î·È Ë Û˘ÓÂÚÁ·Û›· ÌÂ ¿ÏÏÔ˘˜
ÂÈ‰ÈÎÔ‡˜ È·ÙÚÔ‡˜.
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