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Prolactin, a newly proposed calcium-regulating hormone in pregnancy and
lactation, was reported to stimulate passive and active duodenal calcium transport
in several experimental models. The present study, performed on 200-250g sexual-
ly mature female Wistar rats, aimed to study the direct action of prolactin on calci-
um transport in the duodenum by using Ussing chamber technique. First, acute
effect of prolactin on total calcium transport was evaluated 60 min after intraperi-
toneal injection of 0.4, 0.6 or 0.8 mg prolactin/kg body weight. The total calcium
transport was divided into voltage-dependent, solvent drag-induced and transcellu-
lar active fluxes by applying short-circuit current and by mucosal glucose replace-
ment with mannitol. Effect of prolactin on each flux was studied separately. To
evaluate a direct action of prolactin, duodenal transcellular active flux was studied
when prolactin was directly added into the serosal solution with or without calcium
transport inhibitors. The activities of Na*, K* ATPase and Ca** ATPase, which are
crucial transporters for solvent drag-induced and transcellular active calcium trans-
port, respectively, were also evaluated. Finally, apical calcium uptake was approx-
imated by measuring the °Ca trapped in the duodenal cells.

The results showed that intraperitoneal 0.6 and 0.8 mg prolactin/kg body
weight increased the total mucosa-to-serosa calcium flux from the control value (in
nmol-hr'l-cm?) of 34.53+6.81 to 68.07+13.53 (P<0.05) and 84.43+19.72 (P<0.01),
respectively. Prolactin also enhanced the solvent drag-induced calcium flux and
transcellular active calcium flux, but not the voltage-dependent calcium flux. The
duodenal segments directly exposed to 200, 400 and 800 ng prolactin/ml showed a
significant increase in the transcellular active calcium absorption in a dose-depend-
ent manner, i.e. from the control value (in nmol-hr'scm2) of 2.94+0.47 to 5.45+0.97
(P<0.01), 8.09+0.52 (P<0.001) and 18.42+2.92 (P<0.001), respectively. Its direct
action was abolished by mucosal exposure to 50 pM lanthanum chloride, a calcium
uptake inhibitor, and serosal exposure to 0.1 mM trifluoperazine, a Ca?* ATPase
inhibitor. The activities of Na*,K* ATPase and Ca?* ATPase were also significantly
increased by direct exposure to 800 ng prolactin/ml by 47% and 118%, respective-
ly. In the calcium uptake studies, prolactin increased the amount of calcium uptake
from 0.31+0.02 to 0.80+0.28 nmol-mg protein’! (P<0.05) within 8 min.

In conclusion, the present studies demonstrated that duodenum was a target
organ of prolactin which enhanced the solvent drag-induced and transcellular active
calcium transport by stimulating the apical calcium uptake as well as Na*, K*
ATPase and Ca?" ATPase activities.




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

4237849 SCPS/D : N : 23398, U, (@559ne)

uSaowa w3 : msAnymaveaInsuanausegaiaiama IWfuazmsy
danaFuuimidoymiad 1didndug TeAiuveanyv1n (STUDIES OF PROLACTIN
ACTION ON THE ELECTRICAL PARAMETERS AND TRANSEPITHELIAL CALCIUM
TRANSPORT IN THE RAT DUDDENUM) ﬂmwnimmsﬂmﬂnmmuwuﬁ : uﬁﬁwé‘i
nguanuse, Uia, muwa dudowdsdl, PhD., Fotani deanaudy, Usa., giel
Tafiung, W.u. 162 Wi, ISBN 974-04-0325-5

Twmanﬂu"lﬂmnmauamﬂuaas‘luuﬂ:mﬂuﬁuﬂauﬂnguimzu"mﬂsin
uau‘lnumuaqmnmmsnnsyqummwmmammu%mm'lamnmuuuwmcnﬂuazuan
Al msmamuiwummun 200-250 nimwaﬁnmwahumwaﬂwsuanﬂuﬂa
mwumuﬂawuu“lum'lmanmuﬂiaﬂuﬂﬂuhgammﬂuﬂ NINARBIUINITUIN
msfalnsuan@u 04, 0.6 w3e 0.8 Tadniudernmingy 1 Alanfmdvesiomy 1
m‘Imnaumsmam Hazianaved Insuanaunols mmuﬂawaumumunuuan'nﬂ
qusmaumamwummmmu amuunusmi‘lumwummmmsmawwaaﬂw
AUAUANANG 1aS solvent drag dauiaudumsvidwuuinerad nsmanei
1¥nszuadangsuazmsunuiinglaaduii lamdrouuuiinealumsusndnuinis
yudsauuil nwnﬂamnﬂuni‘lumsﬁnmwaTﬂumwaﬂwmannuiﬂumsavaw
Tnsuanduaslumsazgpedudlse uaﬂ%mwummwumuﬂawvmwauuuuwa
mInARes MInaasstivzinumavesTnsuanaudeew el Na', K* ATPase aflnw
mmgmmwumunu solvent drag tazioulasdl Ca* ATPase mum‘mmﬂmmmsw
AUVUHITadANY msmamqﬂmmﬂumsﬁnymaimmiwaﬂwsuanﬁuﬁemwu
'cNuﬂawuumwaamni‘lwunauuin'ummswaquﬂawummunmwaa

mInAaDINIh 0.6 uaz 0.8 TadniuTwsnanAudeimiing 1 Alandy Wums
yudanadonTaosmen 34.53:6.81 1ilu 68.07213. 53 (P<0.05) A 844341977 (P<0.01)
mTuTuaﬂamemmmwumum wenntifaRumsvudanadounuuiudy so-
vent drag nm"luuwammwumnmuwnmmumaﬂﬂﬁ Twsuanﬂu 200, 400 LB 800 Ua
aﬂilmﬂllaa’ﬂﬂ5ﬂﬁ~ﬁ‘lﬂﬁ~11uﬁ1iﬁumﬂﬂ”IN‘BTS“]HTF]U(‘INﬂi zAumsvudnaiFon
suuringadesniivdigmeadann 2.94+0.47 (D 545£0.97 (P<0.01) 8.09:0.52
(P<Q.001) LI 18.42+2.92 (P<0.001) uﬂuTnaﬂamimﬁammwumum HOAINATIQN
uummﬂuaumuuﬂaa"lsﬂ o lulasluand) cmﬁ‘lumiﬂ'ummwumuﬂawunma
a8 ua~'lmﬂg7mwaswu ©.1 Taalua’) Futumstudamaianoaenla
Ca* ATPase filSvudanaifouesninisad Twsuaﬂmwammsanszaumsmammm
mu'lcm Na', K* ATPase Uiag Ca™* ATPase 18 47% uaz 118% muddy Msvuduaa
IFounduaradiuTuIn 0.31+0.02 194 0.80:0.28 W Tuluasie 1 HadniuTusdu @<0.05)
melug i ,

2 ao = a
4 mmﬂa'mum;:m @T})ﬂl&wawmnﬁlmﬂmmqmsaa?qmmm}wsuaﬂmu
FUNUMIVUAUAUTUUIVVIUAY solvent drag HASHMULA TR TAsNTZAUM YA
unaiFsudwsadaaeaunszqumshauvesey leddfyaesriiafe Nav, K* ATPase
Li0g Ca?* ATPase






