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Disordered prolactin secretion in the obese child
and adolescent
E CACCIARI, E FREJAVILLE, A BALSAMO, A CICOGNANI, P PIRAZZOLI, F BERNARDI,
AND F ZAPPULLA
2nd Paediatric Clinic, University of Bologna, Italy

SUMMARY Thirty-eight obese (13 prepubertal, 25 pubertal) boys, and 17 obese (6 prepubertal,
11 pubertal) girls underwent a thyroid-releasing hormone test with assay of prolactin. Obese pre-
pubertal boys had prolactin levels that were significantly below those of the control group both
under basal conditions and after stimulus. In the obese pubertal boys the difference was significant
only after stimulus. The pituitary prolactin reserve in obese pubertal girls was lower than that of the
control group. We conclude that in children and adolescents obesity may induce a hypothalamo-
pituitary disorder that affects prolactin secretion.

In the obese child there is an alteration in the
hypothalamo-pituitary function which is demon-
strated by the decreased release of growth hormone
after insulin stimulus.1 Furthermore in the obese
adult there is a disorder of prolactin secretion.2
We have studied prolactin secretion in the obese

child and adolescent.

Patients and methods

Patients.

Boys
13 obese prepubertal boys whose mean chronological
age was 10 years (range 7 years I month to 13 years),
mean bone age 10 years 4 months (range 6j to 131
years); their mean weight excess was 46% (range
21 7 to 65%).

25 obese pubertal boys (Tanner's stage LI-III)3
whose mean chronological age was 12 years (range 10
years 5 months to 14 years 10 months), mean bone
age 12 years 5 months (range 10 to 14 years); their
mean weight excess was 45 - 2% (range 20 to 75 %).

Girls
Six obese prepubertal girls whose mean chronological
age was 9 years 4 months (range 6 years 4 months to
12 years), mean bone age 10 years 8 months (range
8 to 121 years); their mean weight excess was
52% (range 38 to 70%).

11 obese pubertal girls (Tanner's stage II-III)3
whose mean chronological age was 11 years 8 months
(range 10 years 2 months to 15 years 4 months), mean
bone age 13 years 4 months (range 11 to 15 years 3

months); their mean weight excess was 42 8% (range
21*8 to 67 5y%).
Controls.
The following groups of short-normal subjects were
studied.

Boys
17 prepubertal boys whose mean chronological age
was 10 years (range 7 to 13 years), and mean bone
age was 83 years (range 6 to 1 J years).

18 pubertal boys (Tanner's stage II-III)3 whose
mean chronological age was 13 years 2 months (range
9 years 7 months to 15 years 4 months), and mean
bone age was 11 years 8 months (range 81 to 14 years).
Girls
Seven prepubertal girls whose mean chronological
age was 9 years 4 months (range 7 to 123 years) and
mean bone age was 81 years (range 6 years 10 months
to 11 years).

Five pubertal girls (Tanner's stage II-III)3 whose
mean chronological age was 121 years (range 10 to 13
years 9 months) and mean bone age was 11 years
3 months (range 8 to 15 years 3 months).

All the subjects, with their parents' consent, were
submitted to a thyroid releasing hormone (TRH) test
for the evaluation of the prolactin and thyroid-
stimulating hormone (TSH) release. The TRH test
was performed in the following way: in the morning,
after an overnight fast, a dose of 100 ,tg TRH was
injected intravenously between 0800 and 0900 hours.
Blood samples were collected for the assay of TSH
and prolactin immediately before the injection and
then 20,40, and 60 minutes after it.
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The pituitary reserve of prolactin and TSH was We made sure that the values were arranged (with
evaluated by calculating the values of the maximum an acceptable approximation) according to the
peak, the maximum increase, and the area of the normal-logarithmic distribution; therefore the
curve.4 Bone age was calculated according to the statistical analysis was carried out on decimal
method of Greulich and Pyle.5 Prolactin was assayed logarithm.
by means of the CEA-IRE-Sorin kit which gives the The statistical analysis of the results was carried
results in ,uU. The kit standard was expressed in out by means of the Student's t test and by calculating
international units equal to the standard MRC the r correlation coefficient.
71/282. The difference between this standard and the
NIH type No 1 is that 40 ,uU MRC = 1 ng NIH Results
No 1.
TSH was assayed according to the method of Tables 1 and 2, and the Figure, give the results from

Odell et al.,6 using the standard MRC 68/38. the prepubertal and pubertal boys and girls.

Table 1 Mean bone age and mean chronological age ± SEM, TSH ([U/ml), and prolactin (,Ulml) mean
values ± SEM and respective Logio ± SD before and after TRH administration in obese and normal, prepubertal
and pubertal boys
Boys Bone Age Prolactin Thyroid-stimulating hormone

age (years)
Basal Peak Maximum Area of Basal Peak Maximum Area of
value increase curve value increase curve

Prepubertal
Obese (n=13) Mean 10-35 10-01 219-1 546.9 327.8 1180.5 2.45 10-86 8.28 24-07

±SEM 0.75 0.50 36.6 61.7 59-0 129.7 0-40 1.41 1.31 3.07
Log 1.00* 0.99 2.24* 2 - 70** 2.40** 3*03** 0.30* 0*98 0*84 1.33
±SD 0.12 0-08 0.34 0-21 0-36 0-21 0.32 0.24 0-29 0.25

Control (n=17) Mean 8.95 10-06 355.6 1115-3 759-7 2370-0 4.67 13-94 9-25 32-08
+SEM 0-39 0-45 45-5 184.3 168-0 383.1 0.64 1-40 1.18 2.98
Log 0-95 0.99 2.49 2-98 2.78 3-31 0-56 1.17 0.87 1.47
±SD 0.08 0-08 0.24 0.22 0.28 0.22 0-36 0.30 0.29 0.18

Pubertal
Obese (n=25) Mean 12-44 12-05 263-9 822.0 557-6 1623-4 2.68 12-67 9-99 27-11

+SEM 0-24 0.24 30-5 104-5 97-12 187.9 0.46 1.14 0.99 2.67
Log 1.09 1.14 2.36 2.84* 2.59* 3.15* 0.29 1.06 0.94 1.37
±SD 0.05 0-31 0.23 0.23 0.42 0.24 0.36 0.21 0.23 0.24

Control (n=18) Mean 11-67 13-15 328.8 1236.7 907.8 2496.3 3.19 15-24 12-06 31-46
+SEM 0-36 0.37 59.8 194.9 156.1 387-4 1.08 0.87 1.12 2.01
Log 1-06 1.12 2.39 3-02 2.86 3.33 0.29 1-16 1-10 1.48
+SD 0.06 0.06 0.35 0-25 0.30 0.24 0.43 0-20 0.14 0-13

*P<0. 05 for the difference with control group, **P<0. 01 for the difference with control group.

Table 2 Mean bone age and mean chronological age ± SEM, TSH ( ±U/ml), and prolactin ([±U/ml) mean
values ± SEM and respective Logio ± SD before and after TRH administration in obese and normal, prepuberta'
and pubertal girls
Girls Bone Age Prolactin Thyroid-stimulating hormone

age (years)
Basal Peak Maximum Area of Basal Peak Maximum Area of
value increase curve value increase curve

Prepubertal
Obese (n=6) Mean 10-43 9.32 241.3 643-0 399.3 1370.0 4-72 12-93 6.55 28-72

±SEM 0.60 0.80 64.4 94.0 104.4 162-4 1-11 1.72 1.83 3.97
Log 1.01 0.96 2.35 2.78 2.21 3-12 0.54 1-11 0.65 1.44
+SD 0.07 0-10 0-22 0-19 1.10 0-15 0.48 0.14 0.81 0-15

Control (n =7) Mean 8.26 9-30 218.7 803-2 584.6 1627.6 2.77 11-49 8-71 24-87
±SEM 0.62 0-76 58.9 104-6 125-8 210.8 0-77 1-24 1.18 2.99
Log 0.91 0.96 2.25 2-88 2.69 3.18 0.30 1.04 0.92 1.37
+SD 0.08 0-09 0.30 0.17 0.30 0.18 0.41 0.15 0-17 0.17

Pubertal
Obese (n= 1) Mean 13-29 11-68 182-5 801.0 618.5 1493-3 2.11 13-57 11-46 27-28

+SEM 0.39 0.41 30.3 177.3 155-4 318.7 0-56 1.75 1-84 3.46
Log 1.12 1.06 2-20 2.81*$§ 2.65*t§ 3-08*t 0.16 1.11 1.02 1.41
±SD 0.04 0.05 0.24 0-30 0.38 0-30 0.45 0.16 0.19 0-15

Control (n=6) Mean 11-40 12-23 277-0 1521.0 1304-0 2990.0 2.76 12-80 10-04 22-20
ISEM 1.20 0-73 74-1 201-9 164.0 412-0 0-71 4-14 4.14 3.19
Log 1-05 1-08 2.36 3.16t 3.10t 3.46t 0-38 1.04 0-90 1.38
+SD 0.10 0.06 0.32 0-16 0.15 0.15 0-27 0.26 0-30 0.24

*P<0.05 for the difference with control group, tP<0 05 for the difference with prepubertalcontrol group, tP<0-05 for the correlation (+) with
chronological age, §P<0.05 for the correlation (-) with weight excess.
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Figure Prolactin (IU/lml)
mean values ± SEM before
and after TRH test (100 Fg
intravenously) in normal and
obese, prepubertal and
pubertal boys and girls
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In the obese prepubertal boys the basal values
(P<0 05), the peak, the increase, and the area
(P<0-01) of the curve of the prolactin, and the basal
value of the TSH (P<0 05) were significantly below
those of the control boys.

In the pubertal boys prolactin from the obese
subjects was significantly lower (P<0 05) than that
from the control group boys in peak, maximum
increase, and area of the curve.

Neither in the prepubertal nor pubertal children
was there any correlation between the prolactin
values (basal, peak, increase, and area) and bone age,
chronological age, or weight excess. There were no
differences between the pubertal and prepubertal
boys, whether obese or of normal weight.
There was no significant difference in hormone

values between the prepubertal obese girls and the
control prepubertal girls, although the bone age of
the control subjects was lower (P<0 05) than that of
the obese group.

The pubertal obese girls gave prolactin values
(peak, increase, and area) that were lower (P<0'05)
than those of the control group. There was a
negative correlation (P<0 05) between weight excess
and prolactin peak and increase. There was a
positive correlation in the obese pubertal girls
between chronological age and prolactin peak,
increase, and area (P<0 05).
There was no significant difference between

pubertal and prepubertal obese girls. The normal
prepubertal girls had prolactin values (peak, increase,
and area) that were lower (P<0 05) than those from
the pubertal girls.
There were no differences between male and female

prepubertal and pubertal, obese and normal.

Discussion

Our results show that in the obese adolescent
and child, just as in the obese adult,2 there is a
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hypothalamo-pituitary disorder which affects pro-
lactin release. Although the number of children we
studied was small, we consider that the hypothalamo-
pituitary disorder appears to express itself differently
in the two sexes, despite the fact that in both sexes
there is the same tendency towards lower prolactin
secretion.

In the male the alteration is most clearly evident
during the prepubertal stage when the defect in the
production of prolactin affects both the pituitary
reserve and its tonic secretion. Indeed, before
puberty the basal values, peak values, increase, and
area of the curve values are all lower than those of
the control groups (Table 1 and Figure).
During the pubertal stages, even though all the

values from the obese children are lower than those
of the normal children, the difference is significant
only for the pituitary reserve (peak, maximum
increase, and area of the curve). We do not believe
that this depends on the different chronological age
of the obese children compared with the control
group, since age does not have a great influence on
the prolactin secretion in the male,7 8 and we found
similar values for prepubertal and pubertal children,
and no correlation between chronological age and
prolactin.

In the female, obesity appears to express its effect
particularly during puberty. In the prepubertal girls
we did not find any differences related to obesity,
whereas in the pubertal stages the pituitary reserve
of prolactin in the obese girls is clearly lower than
that of the control group, as is demonstrated by the
lower values of the peak, the increase, and the area
(Table 2 and Figure).
The effect of obesity in the female is particularly

obvious during the physiological increase in prolactin
secretion which characterises the years of sexual
maturation.89 This increase in prolactin secretion
which is linked to age in the female, is shown in our
results by the higher pituitary reserve of the normal
pubertal girls when compared with the prepubertal
ones (P<005), and by the correlation between
chronological age and pituitary reserve in obese
pubertal girls. We must stress that the lack of
difference between the prepubertal control and obese
girls might have been due to the small number of
children studied, and to the greater (P<005) bone
age of the obese girls compared with control group.
Both in the normal and obese children we found

no difference between males and females of the same
age and the same pubertal stage. This confirms the
data provided by others10 for normal subjects.
We suggest that the abnormal behaviour of

prolactin in the obese child and adolescent can be
attributed to anomalous nutritional habits which

influence the dopaminergic mechanism of the central
nervous system. We assume that a genetic factor is
concerned. In support of this suggestion is the fact
that the genetically-obese mouse has very low
prolactin values before becoming obese.11
The obese adult12 and child'3 have decreased

testosterone release. Rubin et al.14 suggest that
prolactin may stimulate the Leydig cells. Therefore
the decreased release of prolactin may be responsible
for the depression of endocrine-gonadal function in
obese people.
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