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[MepiexopeEVa eVOTNTOG

Texvikec Moplakng EvookpivoAoyiag
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GH

SHOX
["eveTIK peudouTtToTTapaBupeocldIouoU



KovTto avaoTnua-EvOokpivoAoyIKa aiTia

* YTToBupeo<£IdIoNOG
1. 2uyyevng
2. ETTiKTNTOC

« 2U0vOpopuo Cushing

Avetrapkeia Au¢ntikng oppoévng (GH)
KAaoikr avemrapkeia GH
NeUPOEKKPITIKI duaAeiToupyia GH
Bioinactive GH
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Growth hormone action

Physiology Surgery

GHRH Somatostatin Radiotherapy
Dopamine agonists
Somatostatin analogues

. Pituitary .
Y adenoma GH-receptor antagonist

Other tissues

Cell proliferation and differentiation

| GF - | mlpy  Linear growth

Glucose metabolism

http://en.wikipedia.org/wiki/Acromegaly#/media/File:Acromegaly_treatment_diagram.JPEG



Eyké@aAog-YTToBaAapuog

5 puBuIOTIKOI 000I:
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(5) GABA N
m Ghrelin (GHSR) |

m AVWTEPQA EYKEPAAIKA
KEVTPA:

AUUYOAAN KAl ITTTTOKAPTIOC

http://upload.wikimedia.org/wikipedia/commons/1/1¢c/1806 The Hypothalamus-Pituitary Complex.jpg



YtroBaAapog-Ymropuon-1

+ EkAUTIKOG TapdyovTag 7 N
AugNTIKAG OpUOVNG OTOV % AT |
YToBaAdpo: GHRH kai (7= ||
AVAOTAATIKOG: /TR
S WUOTOGTATIVN i‘az _ I'l,r“/

 [MupAvec: TOEOEIBAC .y
(arcuate) Kal |
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(ventromedial) i
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http://upload.wikimedia.org/wikipedia/commons/1/1¢c/1806 The Hypothalamus-Pituitary Complex.jpg



YtroBaAapog-Ymropuon-2

e YTropuan:

* 2ZWMATOTPOTTIA KUTTAPA :
ouvBeon Kal EKKpIoN TNG
augnTikNG oppovne (GH)

http://upload.wikimedia.org/wikipedia/commons/1/1¢c/1806 The Hypothalamus-Pituitary Complex.jpg



Kovtd avaotnua (Uwog < 3n % 0¢on)

« Quaioloyikd BApOC CWPATOG

e XaunAo IGF-I|

« [laBoAoyikn Tiury GH peTa atrd papuUaAKOAOYIKN
TTPOKANON:

« <10 ng/ml (PT: 210 ng/ml)



KAQOoOIKN AVETTAPKEIO TNG
AugnTtikng Oppovng

P 2

http://upload.wikimedia.org/wikipedia/commons/d/d4/Vel%C3%Alzquez_%E2%80%93 Buf%C3%B3n_don
_Sebasti%C3%Aln_de Morra_%28Museo_del Prado%2C_c. 1645%29.jpg
http://en.wikipedia.org/wiki/Dwarfism#/media/File:Lavinia_Warren_-_ Brady-Handy.jpg



Clinical effects of growth hormone
deficiency

GH:
«  Children: short stature

« Adults: abnormal body composition (reduced muscle mass,well-
being and performance)

FSH: Infertility

LH:

* Men: hypogonadism, reduced sperm count

 Women: hypogonadism, amenorrhoea, , oligomenorrhoea
TSH: Hypothyroidism

ACTH: Loss of pigmentation, Hypoadrenalism

ADH: Diabetes insipidus

Prolactin: Rare, except in Sheehan’s syndrome, where associated with
a failure in lactation

Oxytocin: No known effects



IGF-I generation test

« EcEtaon TnG Asitoupyiac Tou Ytrodoxea tnc GH

* 4 nuéEpec xopnynong GH kai e€€taon
avtatmrokpiong Tou IGF-|

e (Puaioloyikn auenon: = 100 % aucnon)



“Ywog < 3n % 0éon

QuoloAoyIKO BAPOC CWHATOC

XaunAo IGF-|

duoioroyikA Tiu GH (PT: =2 10 ng/ml) petd amd
(PAPUAKOAOYIKN TTPOKANGON

QuaoloAoyikr) avTatrokpion IGF-1 HeTd atTTd 4 NUEPEC
xopnynons hGH (IGF-1 Generation Test)
[TaBoAoyikn Tiun 24wpng ékkpiong GH



Alatapaxéc Tng Augntikng Opuoévng (GH)

KAaooikn Avemrapkeia Au¢ntikng Opuovng
« XapnAo IGF-I
* [NMaBoAoyikeég EceTaoeic NpokAnong GH

NeupoekkpITIK AucAsiToupyia AugnTikng OpHovng
« XaunAo IGF-I

» Quololoyikég EceTaoeic MNpdkAnonc GH

* [MaBoAoyikn 24wpn E¢ctaon GH



Eupnuarta

KovTto avaotnua (Uyog < 3n % 6€on)
QuoloAoyIKO BAPOC CWHATOC

XapunAo IGF-I

Quoioloyiki iy GH (PT: = 10 ng/ml) petd atd
(PAPUAKOAOYIKN TTPOKANGON

duaoloAoyikr 24wpn ékkpion TN GH

[TaBoAoyikny avrattokpion IGF-I yetd amd 4 nuEpPEg
xopnynons hGH (IGF-1 Generation Test: < 30 % au¢non)



Kovtd avaoTnua

Alatapaxec 2wpaTtopedivng (IGF-I1)
. 2UvOpopo Laron (Alatapayr tou uttodoxea GH)

. AlaTapayn Tou UTTO00XEA TNC CWHATOUEDIVNG
(Pygmy)

KaBuoTtEépnon oTnv augnon Kai eviwaon
(Constitutional Delay of Growth Puberty)



2UvOpouo Laron

KovTto avaotnua (Uyog < 3n % 6€on)

QuoloAoyIKO BAPOC CWHATOC

XapnAo IGF-I

Quoioroyiki iy GH (PT: = 10 ng/ml) petd atd
(PAPUAKOAOYIKN TTPOKANGON

duaoloAoyikr 24wpn ékkpion TG GH

QuoloAoyikr) avtatrokpion IGF-I yeTd attd 4 NUEPEC
xopnynons hGH (IGF-1 Generation Test: > 100 %
augnan)



GHTD children

Child |Sex |Age |Tanner |Height |Weight |Bone
(yrs) |Stage | (-SDS) |(-SDS) |Age
S1 F 110.3 I 2.65 1.54 7.3
S2 F 194 I 3.15 1.27 7.2
S3 M [9.6 I 2.36 0.86 7.5
S6 M |10.0 I 3.66 1.46 7.0




GH secretory dynamics of GHTD
children

l. TlpokAnTég ecetdoelgc GH: (PT: = 10 ng/ml)
Clonidine L-DOPA
GH (ng/ml) 12.7£1.9 22.3+ 4.3



24wpn EKkpion tng GH

Children | n |Sex | Tan- 24h GH 24h GH

ner mean Secretion
Stage |(MY/L) Rate(mcg/2
4h)
Controls |27 | F | 4.11+0.2 |611+62
S 2 F | 3.95+0.1 |587+48
Controls |27 | M I 3.97+0.2 |524+53
S 2 M I 4.20£0.2 |668+88




IGF-1 generation test

Group n |Tanner | Basal Peak
stage |!GF-l IGF-I
(mg/L) (mg/L)
Control 15 I 138 +13 282+ 30
S 4 | 69 £ 16 3136




Results-1

last cultures from the original gingival biopsies after 2 weeks of ¢

A. C gingival biopsy in DMEM without GH
B. S gingival biopsy in DMEM without GH
C. S gingival biopsy in DMEM with 5mg/ml GH

Addition of hGH (5 mg/ml) to the original gingival biopsies from
the patient was required for initial cell growth albeit this was not
necessary for control cells




Fold increase of
original cell number

Growth Curve without GH
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Results-2

Fold increase of
original cell number

Growth Curve with 200 ng/ml GH
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Results-3
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Growth rate analysis |

BrDU in
C fibroblast

BrDU in
S fibroblast

A drastic inhibition of growth as reflected by the
percentage of DNA-synthesizing cells present was

observed in the majority of S cells (31% lower than
C cells)



GH/IGF-I axis

A Laron syndrome
with GHR* mutation

B Western diet
High glycemic load Milk: whey proteins

¢

GH

GHR*

IGF-1

Insulin $ IGF-1 §

Nuclear FoxOs t

Reduced linear growth, dwarfism
low oxidative stress, anti-aging signaling
low prevalence of acne, diabetes, cancer

Leu
Serotonm
Glucose GIP PRL
GHR

IGF : §

Insulin § IGF-1 %

Nuclear FoxOs ‘

Increased linear growth, tall people
high oxidative stress, pro-aging signaling
high prevalence of acne, diabetes, cancer

http://de.wikipedia.org/wiki/Laron-Syndrom#/media/File:Laron_syndrome_01.jpg




Impaired STAT3 activation (pTyr)
was found in the 4 GHTD children

SI S2 83 S4 Cl C2 C3
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STATS3 activation with different

doses of GH
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Alatapayxn otn JetaBifaon Tou
MNVUpaToG TG AuenTikng Oppovng

Cl C2 S1 S2 S3 S6

Cl C2 S1 S2 S3 S6 Cl C2 S1 S2 S3 S6
Cyclin A EEESESS CyclinD =4 - | CDT1 St _=-

Atin SR o Adin o eme————

« CyelinA
CyelinD
CDT1

FEBS Journal 273: 3454-3466, 2006



Cell Cycle Analysis

FACS
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As seen by FACS the largest % of the S cell
population is suspended in the GO/G1 phase In
comparison with C cells.



Overexpression of GH Inhibitor p21

The same GHTD patients (S1, S2, S3 and S6) that show low
STAT3

activation have early expression and overexpression of the
cyclins’ inhibitor p21

S1S2 S4S5 S3C1C2 S6 Cl C2 S1 S2 S3 S4 S5 S6

- & PR
&= STAT3pTyr p21

— — o a—e.

e—— — Actin




P21 expression with different doses
of GH

A decrease in the expression of p21 in the S fibroblasts was
observed after GH induction at a higher hGH dose (1 mg/ml),

although this dose had no effect on the expression of p21 in
the C fibroblasts

200 ng/ml hGH 1pg/ml hGH
S1 S2 S3 .86 C

S1 S2 S3 S6 C
p21 —

— | —

Actin —




Growth velocities of GHTD children
pre- & post- hGH therapy

n |Before 1styr 2nd yr 3'd yr
(cm/yr) (cm/yr) [(cmlyr) |(cmlyr)

4 |2.340.6 |9.5£2.0 [8.8+1.0 [6.5%0.7




BiBAloypa@ia

*Williams Textbook of Endocrinology. Wilson J, Foster D, Kronenberg
H, Larsen P, WB Saunders Company. 9t Edition.

*Progress in Clinical Endocrinology. Sammel Sostin, MD, Editor.

*Essentials of Endocrinology. PG Malan and RP Gould. Edited by JLH
O’Riordan. Second edition.

Functional Endocrine Pathology. Editors Kalman Kovacs, Sylvia
L.Asa. Blackwell Scientific Publications.

Clinical Endocrinology. Editor Ashley Grossman. Foreword by Michael
Besser. Blackwell Scientific Publications.

*Endocrinology and Metabolism. Philip Felig, John D. Baxter, Lawrence
A. Frohman. Third Edition.

*Molecular Endocrinology. Franklyn F. Bolander. Third Edition. Elsevier.



2NUEIWHA AVa@opdag

Copyright INavemoTiuiov MNarpwv, N'kpéka- 2rnAiwTn BaolAikn
«Alatapaxn otnv JETARifacn Tou pnvupaTog NG AugnTiknG opuovng.
[Maudiatpikry EvookpivoAoyia». ‘Ekdoon: 1.0 MNMartpa 2015. AiaB<oipo atrd
TN diIkTUAKK) digeuBuvaon: https://eclass.upatras.gr/courses/MED1045/.



XpnuartodoTnon
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