
Controlled Tri.al of Zi~c compared with the placebo group Impact of Intensive I

Supplementation Dunng (p < 0.~5). A significant negative Venous Sampling on
Recovery From correlation between the plasma Characterization of
Malnutrition: Effects on zinc le.vel and the number of febrile Pulsatile Growth
Growth and Immune days In the placebo group was H R I.noted during the 1- to 2-month in- ormone e ease
Function terval (r = 0.66, P < 0.05). Fol.

lowing 90 days of zinc supp)e- This study applies a computer-
Deficiencies of such trace miner- mentation, the percentage of based pulse detection algorithm to
als as zinc, iron, copper, and anergic infants had increased growth hormone (GH) data collec-
magnesium are often associated more than in the placebo group ted every five minutes over a
with protein-calorie malnutrition (p < 0.05). Serum IgA concentra- 24-hour period. Previous appli-
(PCM). To evaluate the role of zinc tions were greater in the zinc- cation of this algorithm using ev-
supplementation on growth and supplemented group. ery-20-minute sampling has
immune function in malnourished C .11 D C H .G F. demonstrated significant differ-
infants during recovery from PCM, astl 0- uran , eresl., IS- ences in pulsatile GH release
32 maras~ic infants .wer~ ran- ~~~~'4~'.6g~ al. Am J ClIn Nutr among different groups of individ-
domly assigned to receive either 2 ,.. uals. The present article ad-

mg/kg/day elemental zinc sup- Editor's comment-The authors dresses the adequacy of tradi-
plement or a placebo without zinc. describe marginal zinc deficiency tional GH sampling rates and
The marasmic condition was de- that could not be identified by attempts to identify the frequency
fined by birth weight> 1,500 g, plasma zinc levels, but only by of sampling necessary to capture
weight for age < 80% WHO stan- salutary clinical and immuno- the majority of GH pulses.
dard, and history of primary mal- logical responses to zinc Seven adult males were studied
nutrition without an underlying dis- supplementation. over a 24-hour period, with sam-
ease associated with malnutrition. Zinc supplementation in these piing for GH done every five min-
A.il infants received a milk-based marasmic infants improved weight utes. The GH levels obtained were
formula which provided 150 to 200 gain without differences in food subjected to previously published
kcal/kg, 4.5 to 5.0 g protein/kg, intake and reduced the incidence pulse detection algorithms that
and 3.0 to 3.5 mg zinc/day. Weight of infectious morbidity. If a clini- excluded intrinsic measurement
and length were measured daily; cian cannot rely on standard mea- errors influenced by unstable
arm circumference and triceps sures to determine zinc status, ie, baselines or non-uniform peak
skinfold, biweekly. plasma levels, it becomes difficult amplitudes. In addition, the al-

Plasma zinc and copper deter- to determine when supple- gorithm used constrains type I sta-
minations and complete blood mentation is indicated and the tistical errors to limit the rate of
counts were performed at days 0, amount required to elicit a positive false-positive peaks. In this partic-
30, 60, and 90 of the study. Func- response. However, mineral sup- ular study, t statistics were used to
tion of the immune system was plementation is recommended constrain the false-positive rate to
assessed on days 0 and 90 of zinc during recovery of malnutrition for less than 5%.
supplementation by cutaneous a number of reasons. First, catch- The study demonstrates that the
delayed hypersensitivity reaction, up growth during recovery of mal- number of GH peaks detected is
T-cell blastic proliferation, immu- nutrition increases the need for maximal with five-minute sam-
noglobulin concentrations, the zinc and other trace minerals. Ad- piing, and that twice as many
number of febrile days, and the ditionally, diets based on cow's peaks per 24 hours are detected
type/number of intercurrent infec- milk provide insufficient amounts using sampling done every five
tions. Plasma zinc and copper lev- of zinc for optimal recovery from minutes as opposed to every 15 or
els were measured serially and malnutrition. Finally, marginal 20 minutes. In addition, however,
maintained within normal limits. deficiencies of these minerals may in not a single case is a pulse de-
They were similar in both the sup- also interfere with clinical recov- tected with sampling done every
plemented and placebo groups. ery. Therefore, zinc supple- five minutes that is not contiguous

At 60 days, the overall gain in mentation is recommended during to or contained within a major se-
weight for length as a percent of recovery from malnutrition since cretory episode, which would have
standard was 9% in the supple- we have no other valid indication of been identified by sampling done
mented group and 3% in the pla- adequate zinc levels that can every 20 minutes. Mean GH inter-
cebo group (p < 0.05). Zinc- permit the diagnosis of zinc defi- pulse interval is 68 minutes with
supplemented infants had ciency in human beings. As re- sampling every five minutes as
significantly fewer infectious ill- ported in this paper, a supplement opposed to 250 minutes with sam-
nesses, such as pyoderma, when of 2 mg/kg/day is effective. piing every 20 minutes. With less



frequent sampling there is a pro- algorithm to describe the secretion jects with growth retardation,
gressive loss of identification of of luteinizing hormone. The results acromegaly, protein-calorie mal-
high-frequency, low-amplitude of this study suggest that sampling nutrition, and diabetes mellitus
GH pulses. every 15 to 20 minutes is optimal to where GH secretion is abnormal

detect major episodes of GH se- remains to be shown. It is re-
...cretion, but that more intensive assuring, however, that sampling

Evans W, Faria A, Chrls~lansen E: sampling is needed to enumerate every 20 minutes would appear to
~~2.~~49~~6 J Physiol 1987, th.e ~igh-fr.equency GHpu/~ations detect. the major episod~s of ~H

..within major secretory episodes. secretion and that more Intensive
Editor's comment-This group The physiologic and patho- sampling may not be required to
has previously utilized its physiologic significance of fre- identify most individuals with GH
computer-based pulse detection quent sampling applied to sub- neurosecretory defects.

Insulin-Like Growth pituitarism. IGF-H levels, however, The markedly low IGF-llevels sug-
Factors in Pygmies: The were similar in the pygmy adults gest that this growth factor is the
Role of Puber ty in De- and the African control population. principal agent of accelerated pu-

...Mean IGF-I and IGF-lllevels in pyg- bertal growth. Others have dem-
termlrnng Fmal Stature my children were not significantly onstrated a marked increase in the

different from those of controls, amplitude of GH pulsations during
Merimee and co-workers have even though there was a small (but puberty in normal subjects. In
previously shown that IGF-I levels not significantly different) reduc- addition, giving testosterone to
were decreased in pygmies, al- tion in height between the pygmies sexually infantile adolescents fails
though growth hormone (GH) and and the African controls. This dif- to elicit a marked rise in IGF-I in
IGF-II levels were normal. They ference in height remained con- those patients who are GH defi-
concluded in that study, in which stant until puberty. Pygmy adoles- cient. Therefore, the pubertal rise
they evaluated only adult pygmies cents showed marked reductions in IGF-I concentration appears to
and no control subjects, that short in serum IGF-I levels, when com- depend on elevated GH levels
stature observed in pygmies is pared to those of American ado- which, in turn, are influenced by
due to a deficiency of IGF-I. The lescents, and these reductions se>. steroid hormone concentra-
present study evaluates pygmy closely mirrored the differences in tions. Although the secretion of GH
children, adolescents, and adults growth acceleration observed dur- by traditional stimulation tests is
and compares them with other Af- ing puberty. Both pygmy boys and normal in the pygmy population,
rican and American control girls had IGF-I levels that were Merimee and co-workers have not
populations. one-third those of American ado- demonstrated a failure of GH to

Serum was obtained from 64 lescents. The marked acceleration stimulate IGF-I during adoles-
pygmies-33 adults, 14 children, in growth known to occur during cence and subsequent failure of
and 17 adolescents-for deter- adolescence in control popu- growth acceleration. Many ques-
mination of IGF-I, IGF-II, and IGF lations was absent in pygmy boys, tions remain, including the overall
binding proteins. Careful pubertal while a barely detectable acceler- 24-hour integrated GH level in
staging was performed in each of ation in growth was observed in pygmy adolescents, identification
the subjects, and no pygmy child pygmy girls. Serum testosterone of a possible abnormality in the
was included in the study unless levels in adolescent pygmy males GH-IGF-I axis, and identification
the parents could be identified. were within normal limits, and IGF- of the hypothalamic response of
The control subjects were chosen II was similar within all groups. All normally grown subjects and pyg-
to approximate the distribution of pygmies studied had normallGF-1 mies to sex steroids. This very
pygmies in the study according to carrier protein patterns. important study raises many more
age, sex, and maturational questions than it answers, and the
development. reader is directed to an accom-

Adult pygmies had mean IGF-I Merimee T, Zapf J, Hewlett B, et al. panying editorial by Rechler M,
levels that were significantly lower N Engl J Med 1987;316:906-911. Nissley $, Roth J. Hormonal Regu-
than those of native African and lation of Human Growth. N Engl J
American control adults. Over half Editor's comment-This study is Med 1987;316:941-943, for a dis-
the pygmy adults had IGF-I values the first to describe the absence of cussion of the significance of
of < 100 ng/ml, a level commonly accelerated growth during adoles- these findings and the questions
accepted as diagnostic for hypo- cence in the pygmy population. they raise.


