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INTRCDUCTION

i

Dizbetes meliitus of the juvenile-onset variety is
usually characteriged by astormy onset ang intense brea-
kdown of body Fat and protein and without insulin therapy
it is expected that suffers do develop keto acidosis,
hyperosomlarity, dehydratiorn end certainly will soon Succ-
umb. Agein with improper insulin treatment, which is not
of uncommon occurrance in juveniie disbetes, remote Ssegqu-
elue of the diseace &re sure to develop, and eventuslly
the growth pattern of petients as well as other indices
will deviste from normal stenderds, Growth retardation
is & common disorder in uncontrolled Juvenile disbetes,
The first consideration ir the definition of short stature
for which this discussion is taken to be, height below the
third certile which corresponds tc three or more etendard
deviztions below the mean, or growth velocity constantly

below that to be expected at the child's ege,

Central Library - Ain Shams University



The present work is o tyig] to study ang compere the
ETrowth pstierns ip the so cslleq Juvenile diebetics ang
their healthy Playmetes from age 5-14 years, The sim is
to stress the value of early, adequete angd reguler spec-—
ifie therapy to control the disezse and to Prevent comp-~

lications,

Central Library - Ain Shams University



gtatu

The major caugag of short stature lrrespestive of

their importance are:

Familial short stature,
Constitutioﬂal growth Tetardation,
Paychosoeigl dwarfism,

Yalnutrition,

Chronic disease,

Intrauterine growth retardation,

Chromosomal anomalieg,

Zndogrine glanis;

1) ZInsuline deficiency (diabetes mellitus),
2) Growth hormone deficiency,

3) Corticosteriod 2xcess,

4) Thyroid deficiency,

5) Precocious puberty,

The skeletal dysplasiag,

. (Rimoin apng Harton, 1978),

Maloutrition comes first in Egypt as a cause pp short

SQ,
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1)

TACTORS AFFECTING GROWTH AND DEVELOPMENT

In general, the cutcome of statural growth is the out-

of intesraction of genetic and environmental factors.

Genetic.Factars:

Heredltary characteristica are dependent on the
action of genes or the combined actions of several
genes. The development potentials of an izdividual
are couched in the gene complement, established at
fertilizaticn. Zach of these genes exerts an influence
on the developing embryo and fetus , as well as setting
atemplate for fuiure growth of the child. Potentials
for growth and developmeni are determined by the int-
erplay of inherited genes (Faulkner, 1966}, Genetic
expression can be medified by a variety of environmen-
tal factors, In essénsa, genetic constitution may
prognosticate the potentials and formal of growth and
development, but these patterns can be modified by
a various exogenous influences (Hughes, 1980). Two

groups of genes are responsible for growth. The first

group is concerned with the determination of adult

stature., These genes have little effect on intraut-
erine growth but after birth they increasingly influ-
ence the growth of healthy children. The correlation
between a child's height and the mean height of both

parents increases from 0.2 at birth o C.5 at two years
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of lifc. The second and different group of genes deter—
mines growth rate and bone developmeni. There fore -
there is a group of children who grow slowly and appear
short throughout childhood, but as they have a late pﬁb-
erty ithey grow for more years than usual and eventually

their adult height may be normal (Parken, 1978).

At birth, males haye been found to be slightly bigger
than femsles (Abbassy, et al., 1973).

The typical girl height is slightly shorter than that
of the boy at all ages till adolescence. Then she becomes
taller shortly at ihe asge of 11 years (Silver, 1976; Tanner;
1973) Growth is in gernerasl a very regular process. From 13
to 15 years of ages, these i9 a marked acceleration of growth
in males calied the adolescent growth spurt. In female,

spurt takes place 2 years earlies than malec,

A slight increase in velocity is sometimes said to

occur between about 6 and 8 years (Tauner, 1973).

2) Endocrine glands:

Endocrine glands have an important and definite
effect upon the physicsl, mental and emotional growth
and development of the child. Such effects are med-
isted through the ™hormones™ which sct as regulatory
agents for various body functions (Abbassy, et al.,

1923).
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The meost important hormones thct influence growth snd
development are: growth hormone (GH) ; thyroid hormone (T4,T3),
insulin, cortisol and gonadol hormones ( estrogens and endro-

gens).

i) Growth Hormone:

The pituitery gland is probebly one of the most impo-
rtent of the endocrine orgens thet regulste growth end
development, Growth hormone apparently functions by sti-
mulating DNA synthesis and cell multiplicetion. This ho-
rmone hes e msjor irTluence or increesing cell numters
during the period frem lete infeney to zdulthood., The

main functions of growil hormone ares

a) Stimulates the transpert of aminoscids scross cell
membranes end promotes the synthesis of pretein,

b) Promotes cartilage growth,

¢) Increases totsl Tettly =cid eatabelism and mobilizes
free fatty acids, and increases the metzbolism of

cerbohydrates ( Wall et =21., 1980).

Growth hormone (GH¥) is by far the most stundant hormone
' the human pitutitery glend, and the primecy of this hormone
n conirelling postnztel somztic growth is uncuestioned. Teve-
‘theless, perhaps more unresclved questions surround the chem-
stry and physiology of GH then is the czse with any of the
ther major hormones. Criticsl guestions remzin concerning
he fectors confrelling GH secretior , the chemicel

ature of +the ective growth oprinciple ,
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and the mechanisms by which GH produces its multiple effa

ects (Kostyo et al., 1977).

It appears that growth hormone stimulstes skeletal
growth through production of intermediary hormones named

somatomedirs (Fomerly known as sulfation Factors),

Several somatomedins have been purified, including
somatomedin-f, somatomedin-C, insulin-like growih factors

(IGF) I apd II, and others.

Somatomedins are peptides with molecular weights about
one third that of growth hormone and appear to be synthes-
ized in liver and kidrey. Theycirculate in plasma bound
to carrier proteins and are believed to mediste the effects
of growth hormone on cartilage and other skeletal tissues,
their effects on other tissues remain undefined. Growth
hormone-deficient children have low levels of sometomedins,
which refurn to normal during treatment with human growth
hormone (Digeorge, 1983) pituitary growth hormone is the
single most important hormone stimulating growth after the
second Yyesar, but it does not appear to influence maturation

(Kaplan, 1969).

Thyroid hormones:

Thyroxine, & small molecule available synthetically
is necessary for normal growth from esrly foetal life on
wards, and for noxmal physiological function in children
and adults. It begias tec be secreted at about the 15th

to 20 th post menstrual week and is essential in the foetus
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and very young childg for proiein synthesig in the braip

In hypopituitary dwarfism, the thyroig hormone ang
growth hormone geep to be mutually Pemissive for maximagl

Erowth prompting, Not only ig the longitudinal growth

1975).
Insuling:

(eollection of cells in the bPancrease) it causes glucose
to be absorbeg into cells, and storeg as glycogen in the

liver and muscler, It ig brésent in children Just ag in

adults and hag no particuiar action ag for 88 growth ig
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concerned except that it must be present in norma}l amounts
for normal growth to occur. Diabetic children whose diasb-
etes i$ well controlleg by injected insulin end a suitable
diet grow quite pormally, but even & small degree of laxity
in the control produces stunting and retardation of growth

(Tanner, 1978),

There are s variety of observations which raise the
possibility that insulin, in addition to its primary role
as the regulator of carbohydrate homostasis, may function

ag & stimulator of growth.

The contrast between over sized, hyper insulinemic
infants born to diabetic mothers and the poor growth of
diabetic newborans with insulin deficiency has given rise
to the suggestion thet insulin is s primary stimuletor
of somatic growth in the fetus, hyperinsulinism is algop
a constant feature in over grown infants with beckwith-
Wiedemann syndrome, and insulinopenia prevalls in small

newboras with pancreatic agenesis (Hill, 1978).

In postnatal life, there are e number of cliniecal
conditions in which insulin deficiency is associated with
growth failure and hyperinsulinism is accompanied by a -
vergrowih, Examples of the former include malonutrition,
inadequately treated diabetes mallitus, and untreated
hxpopituitarism. While insulinopenia may be only a comp-
ensatory mechanism, the diversity of these conditions

raises the question whether, in one or more of them,
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