THE EFFECTS AND MECHANISM OF PROLACTIN ON BONE
REMODELING

DUTMANEE SERIWATANACHAI

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY
(PHYSIOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis /v

WaLLaZﬂﬁllﬂmifJE]ﬂf]“l/]%:lJENIW§Llaﬂauﬂ'@miﬁ%JN!,Lazﬁmflﬂ’nﬂﬂ (THE EFFECTS AND
MECHANISM OF PROLACTIN ON BONE REMODELING)

AENA 13 TGy 4637351 SCPS/D
Us.a. (@559M01)

a a 4 a J a Jd o
AUSNIIUNITAIUANINGTUNUD! unnng NHPUINITE, ‘ﬂi.ﬂ, ANNT gNTNIE VY, ‘]Ji.ﬂ,

an

autin MsINIFons, w.u., @l A¥FIVTI, W1

UNAAYD

nﬁaﬂawammﬂti‘vﬂﬂamummfummawTwmaﬂmumiumaﬂmuel,wmmfmwm
mﬂwasummawaaﬁiuumﬁmmqumwumﬁaﬂawmmaﬂimﬂ“luwﬂaﬂma Tnsua
ﬂﬁumuaaﬂnumﬁﬂﬂm u'e']ﬂmﬂumwamwummﬁuiwmaﬂﬂum%aan mﬂﬁ Anaz
maaﬂﬂmmwu cmuﬂmﬂwmaﬂﬁumi}aaﬂqwTﬂammm«maﬂi ﬂﬂ"l@ AU
mﬁnmwauawﬂa'lﬂmimﬁmmmmmT‘muaﬂﬁummiﬁinua‘vﬁmﬂﬂiwﬂﬂ

Mol wad MG-63 (maugmmmaaaannrmn“luw“lwm)uaw hFOB(taeuLu
¥AAA3NTE ﬂﬂ“lumﬁﬂ)l,aaﬂumiawmﬂwﬂwmaﬂﬁumauiummmmmuﬂmasl,umaw
inmﬂ"lmm seavuilad: 1,10 wn/ua., vagliuy: 100 UA/ua. 1azneweNsaaIny
ue Limauwwamﬁ 1000 un./ua. nunluwadMG-63 Twmaﬂﬁum 100 1000 un. O RY
waa@mﬁ'wmusuaqmfaauawﬂmmmaaﬂmmauaaaﬁmiamamumgﬂuauz’mwm:}wmﬁ
Lﬂﬁmmwmmmaa(dlfferentlatlon) mmmummmmmiumiﬂi @ummammﬂmm
iadaalenIzgn lasaamsiaadvestud lofis (G]’Ji"UWaE]ﬂGUfN!,LiQﬁﬂlmlﬂuﬂ) Tu
VUL mt’nﬂuﬂm11L!,iqﬁ"laLmu@ﬂﬂwmmuﬂjamim”lmmuﬂmTaW%ﬁwumﬂ ZUNANOMNT
nIzgUMIAaIENIZAN muiuwaa hFOB Gavileuisaanss ﬂﬂ“lumiﬂ Twmaﬂmumooo
UN./UR.2AMIMNNUVDAYAA VL ﬂwmaﬂmuw 100 wag 1000 un./ua. muﬂmmmaaﬂ
ﬂjawuﬁaaﬁﬁIamaﬂnmmaﬂmmmmmiumiﬂi‘vmummimmﬂmmwaaﬁmaﬂiz@ﬂ
TﬂfJaﬂaﬂammmuﬁqaﬂlmmumaTawwﬂm LauMsanIpenvotsuduas Tisauy
uaﬂmﬂumfm]aaewmﬂwmaﬂﬂuaaﬂqmmcﬁaaﬂiwﬂfﬂ@ﬂﬂﬁqﬁmmwuwwuﬂa"lﬂWaﬁTw
8 Tudlng 3-lama

mﬂwamiwammmanmﬂ"lﬁ”iw Twmaﬂmuaaﬂqm@mwaaﬁiNﬂﬁ ﬂﬂummq
fuluragadnange @ﬂmﬂw%’m Twmaﬂ@maumﬂ1sLm@qaaﬂmmauauwmawmmmw
summmaumwummmmsﬂ“lumiﬂi @umimmmﬂmmmaaﬁmﬂﬂi ﬂﬂmmmm X
Naﬂi mmiaawm an muiumaaﬁiwm ﬂﬂiﬂﬂ“l/niﬂTWil,Laﬂﬁuﬂi ﬁuuamaaﬂmm
ﬂuﬁuwma L%ﬁmmummaummmmmmclumﬁﬂimuwaaﬁmﬂﬂi zan mﬂmwaaﬂmﬁ
anenIean muﬂ1maﬂqwﬁmaﬂwmaﬂmmmaaﬂi an 1%na”lﬂm'5mamiummqwaﬁiw
STudlng 3-lane

109 wvh




Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

THE EFFECTS AND MECHANISM OF PROLACTIN ON BONE REMODELING
DUTMANEE SERIWATANACHAI 4637351 SCPS/D
Ph.D. (PHYSIOLOGY)

THESIS ADVISORS: NATEETIP KRISHNAMRA, Ph.D., TUANGPORN
SUTHIPHONGCHAI, Ph.D., SOMNUAK DOMRONGKITCHAIPORN, M.D.,
SINEE DISTHABANCHONG, M.D.

ABSTRACT

Hyperprolactinemia-induced osteoporosis is believed to be caused by
hypogonadism. However, in hyperprolactinemic women with normal estrogen levels,
net bone loss still occurred, but its severity was significantly less than that in
hyperprolactinemia without estrogen. More recently, the presence of prolactin (PRL)
receptor in human osteosarcoma cell lines and primary osteoblasts supported the
hypothesis of a direct PRL effect on bone cells. Therefore, the aim of this study was
to investigate the role of PRL and its signal transduction pathway in the regulation of
bone metabolism.

MG-63 (as a model of osteoblasts from adult human) and hFOB (as a model of
osteoblasts from human fetus) were used to study the effect of PRL at concentrations
which mimic the physiological levels in non-pregnant women (1, 10 ng/ml), lactating
period (100 ng/ml) and pathological hyperprolactinemia (1000 ng/ml) on osteoblast
proliferation, differentiation and activity. The results showed that high doses of PRL
i.e., 100 and 1000 ng/ml, significantly decreased MG-63 activity as indicated by
alkaline phosphatase activity and differentiation as shown by osteocalcin mMRNA
expression, while having no effect on cell proliferation. Furthermore, the
osteoclastogenic function of MG-63 was stimulated by a reduction of OPG, the decoy
receptor of RANKL, and an increase of RANKL, resulting in a higher RANKL/OPG
ratio, as indicator of bone resorption. In hFOB, only at 1000 ng/ml PRL significantly
decreased the alkaline phosphatase activity and mRNA expression, while PRL at 100
and 1000 ng/ml significantly enhanced osteoblast cell differentiation. The
osteoclastogenic function of osteoblast was suppressed as indicated by a decrease in
the ratio of RANKL/OPG, both mRNAs and proteins. Furthermore, by using the
inhibition of PI3 kinase, LY294002, and ALP activity as a target action of PRL, the
present study demonstrated that PI3K was involved in PRL signal transduction in both
MG-63 and hFOB.

In conclusion, PRL had different effects on human adult and fetal osteoblasts.
PRL suppressed differentiation and stimulated osteoclastogenesis in adult osteoblasts,
while enhancing cell osteoblast differentiation and suppressing osteoclastogenesis in
young osteoblast. The intracellular signaling pathway of PRL action on human
osteoblasts was involved in PI3 kinase.
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