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V* (=v*/V) ng/ml - min 3BT AEY - ) OHF
HEELZRT. (cf Eq. 3)
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v=0

o [z ]
v (ng-min -') Xng K (min -")
d X (t)
==K+ X e ieies: B
dt

V=V (t<L)
s
V= (Vetv®) - -RG-D (t=L)

t<Lot&

Cp= —
K
t2LoEE Eq.3
Vo (Vo +V*) !
CP= — . =K (t-L) + —_— (e -R -1 —e =K (t-L) )
K K-R
o0 VotV*
'I‘=J (VotV*) e "R-D gp= Eq.4
L R
KV* +RV,
la ———
(Vo +V*) R
Tmax = ————  +L Eq.5
K-R
1n0.5 0.693
t1/2 = - —_———=e
K K

Scheme. 1 Compartmental model discribing the ki-
netics of prolactin after TRH administra-
tion. X(t) (ng/min): Concentration of
prolactin in central compartment, K
(min~1): first-order elimination rate con-
stant of prolactin, vo (ng/min): prolactin
secretion rate in steady state, v* (ng/min):
prolactin secretion rate in excited state, R
(min~1): first-order decline rate constant of
prolactin secretion rate, L (min): start time
of excited prolactin secretion, Cp (ng/m/):
Concentration of prolactin in serum, Vo
(ng/ml - min): prolactin secretion rate at
unit distribution volume in steady state,
V* (ng/m/ - min): prolactin secretion rate
at unit distribution volume in excited state,
t (min): time, T (ng/m/): The total amount
of prolactin released in response to TRH
injection. Tmax (min): The time which the
serum prolactin concentration becomes at
the maximum. t1/z: calculated half-life-
time.
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Fig. 1 Upper panel (A): secretion rates calculated from
the kinetic model. Lower panel (B): measured
and calculated serum concentrations of pro-
lactin. Closed circles and vertical lines represent
the mean and SD for 18 subjects, respectively.
Dark line (—) is the mean for all subjects.
Individual data for subjects E (O: --+) and
R (2 : —) are also shown.
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Table 1 Evaluated values for each subjects

SUbiCC( VO . V* . K R L T Trx?nx Cmax t1(2
= ng/m/ min ng/m/min min~! min~! min ng/m/ min ng/m/ min
A 0.172 16.9 0.0207 0.215 2.62 78.6 14.2 67.8 33.5
B 0.336 13.0 0.0228 0.230 2.43 56.5 12.6 55.4 304
C 0.146 22.7 0.0146 0.359 2.64 63.2 11.5 64.0 47.5
D 0.322 26.8 0.0218 0.407 2.18 65.8 9.3 68.4 31.8
E 0.327 322 0.0222 0.273 1.04 117.9 10.6 106.3 31.2
F 0.146 25.7 0.0218 0.286 241 89.9 11.9 78.1 31.8
G 0.519 19.5 0.0221 0.301 1.13 64.8 9.5 72.0 314
H 0.292 15.4 0.0175 0.190 1.54 81.1 14.4 76.9 39.6
1 0.362 18.1 0.0087 0.351 1.65 51.6 10.8 85.4 80.1
J 0.194 21.3 0.0188 0.229 2.56 93.0 14.0 82.7 36.9
K 0.571 13.6 0.0220 0.134 2.64 101.5 17.1 89.7 31.5
L 0.120 12.2 0.0118 0.173 0.75 70.5 12.0 43.2 58.7
M 0.358 22.5 0.0204 0.314 1.87 71.7 10.5 73.9 34.0
N 0.361 21.9 0.0184 0.237 2.18 92.4 13.1 90.5 37.7
o 0.368 16.4 0.0233 0.192 1.77 85.4 13.4 75.8 29.7
P 0.343 16.2 0.0182 0.248 1.92 65.3 12.3 68.6 38.1
Q 0.193 12.8 0.0109 0.223 2.12 57.4 15.2 64.4 63.6
R 0.151 9.9 0.0148 0.195 2.05 50.9 15.4 49.5 46.8
mean 0.293 18.7 0.0184 0.253 1.97 75.4 12.7 729 40.8
SD 0.129 5.86 0.0045 0.072 0.57 18.4 2.1 15.3 13.8
CV(%) 439 31.3 24.3 28.3 29.1 24.4 16.9 20.9 339

Cmax: The concentration at the maximum.
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Summary

A Kinetic Study on Serum Prolactin Concentration
in the Thyrotropin-Releasing Hormone Test

Yasuko YosHIDA*, Yukiko KAawaAsAkI*, Norifumi MORIKAWA*¥,
Masatada TANABE*, Katashi SAToH*, Toyohisa TSUKAMOTO**
and Misao NAKANO**

* Department of Radiology, ** Department of Pharmacy Kagawa Medical School

In order to estimate the mechanism of prolactin
secretion using the kinetic model, serum prolactin
concentrations in normal young men were meas-
ured by an immunoradiomztric assay before and
after intravenous administration of 500 ug of
thyrotropin-releasing hormone (TRH).

The kinetic model was applied to evaluate the
secretion rate both before and after the administra-
tion of TRH.

A good correlation bzetween the calculated values
and measured values of serum concentration was
observed (r=0.995); and the adequacy of the
model was confirmed.

A few minutes (1.97+0.57 min) after the ad-
ministration of TRH, the secretion of prolactin

was stimulated, and serum prolactin concentration
was maximum at 12.7-2.1 min. The total amounts
of secreted prelactin was 75.4+18.4 ng/m/, which
corresponded to the amount that was secreted in
4.3 hours at the normal rate. The half-life of
prolactin was 40.8413.8 min, which is in good
agreement with the previously reported values.

We have already reported on the kinetic study
on the TSH secretion after TRH. Comparing the
concentration change of prolactin and TSH, which
were reported previously, it was found that the
stimulated secretion started almost simultaneously,
but lasted longer with respect to TSH.

Key words: Prolactin secretion, TRH test,
Kinetic model, Half-life.

Presented by Medical*Online



	0585
	0586
	0587
	0588
	0589
	0590



