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O ne h u n d re d  fo u r ch ild ren , six  to  fo u rteen  years o f  age , w ith  p rim a ry  
exogenous o b e s ity  w ere ran d o m ly  d is tr ib u te d  in  o rder to  be su b je c te d  to  tw o 
d iffe ren t d ie ts , k e to g en ic  (low c a rb o h y d ra te ) a n d  hypocaloric , fo r e ig h t weeks. 
B ody  w eigh t, se ru m  trig lycerides, cho les te ro l, a  glucose to le ran ce  te s t, blood 
glucose a n d  p la s m a  insu lin  d e te rm in a tio n  w ere perfo rm ed  befo re  a n d  a f te r  
bo th  d ie ts . T h e  re su lts  revealed  s ig n ific an t differences in  b o d y  w eig h t and 
trig lyceride  co n cen tra tio n s  w ith  th e  tw o  d ie ts  a lth o u g h  th e y  w ere  m ore 
rem arkab le  w ith  th e  ke togen ic  d ie t. T h e re  w ere sign ifican t d iffe rences in  th e  
fasting  in su lin  levels, insulinogenic in d ex , an d  insu lin  co n c e n tra tio n  a f te r  a  
glucose to le ran ce  te s t  in  th e  p a tie n ts  su b jec ted  to  a  ke togen ic  d ie t .

There are two m ain trends in the 
dietetic approach of prim ary exoge­
nous obesity, one to  reduce the net 
energy intake; and the  other, not to 
lim it the energy in take bu t to  vary 
the composition of some nutrien t li­
able to  generate metabolic modifica­
tions producing weight reduction. In  
view of the few and controversial 
reports on these diets and taking into 
account the disheartening results of 
hypocaloric diets in obese children, 
we considered it necessary to  evaluate 
the effects of the two diets on body 
weight, serum lipids and carbohy­
drate metabolism.

P a t ie n t s  a n d  Me t h o d s

O ne h u n d re d  four boys a n d  g irls  rang ing  
in  age from  six  to  fo u r te e n  y ea rs , whose 
p e rcen tu a l values fo r ideal w e ig h t fo r ac tu a l
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h e ig h t (IW /А Н ) exceeded 120, h av e  been 
s tu d ied .

A venous blood sam ple  w as ta k e n  from  
each  p a t ie n t  a f te r  a n  o v e rn ig h t fa s t and  
th e  se ru m  trig lyceride  an d  ch o les te ro l levels 
w ere de te rm in ed .

T he  p a tie n ts  w ere d is tr ib u te d  a t  random  
in  tw o  g roups , th e y  w ere g iv en  tw o  kinds 
o f  d ie t fo r 8 weeks.
D ie t A : K etogen ic  ad  lib itu m , w ith  a  ca r­

b o h y d ra te  in tak e  u n d e r  20 g daily . 
D ie t B : 4.6 M J w ith  a  p ro p o r tio n  o f  50% 

ca rb o h y d ra te , 30%  f a t  a n d  20%  
p ro te in .

U rin e  sam ples w ere o b ta in e d  d a ily  to  
m easu re  k e to n u ria .

A to le ran ce  te s t  (GTT) w ith  1.75 g of 
g lucose p e r  k g  body  w eig h t w as perfo rm ed  
in  10 a n d  11 ch ild ren  se lec ted  a t  random , 
e a tin g  th e  d ie ts  A  an d  B , respec tive ly . 
B lood sam p les w ere ta k e n  a f t e r  0,30, 60 
a n d  120 m in . Glucose w as d e te rm in e d  w ith  
a n  A C —60 au to m a tic  a n a ly z e r  a n d  p lasm a 
in su lin  b y  rad io -im m u n o assay  based  on 
th e  do u b le  an tib o d y  s e p a ra tio n  m e th o d  of 
H a le s  a n d  R an d le  [8]. T he in c reases  o f  th e
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to t a l  a re a s  o f insulin (AI), g lu co se  (AG), 
a n d  In su lin o g en ic  In d e x  ( I I )  w e re  ca l­
c u la te d

A t th e  e n d  o f  th e  8 w eek t r e a tm e n t ,  body  
w e ig h t, h e ig h t, cholesterol, tr ig ly ce rid e s  
a n d  th e  G T T  w ere d e te rm in ed  a g a in .

R e s u l t s

A) W eight reduction: mean IW /AH 
before d iet A was 147.5, and after it 
132, indicating a decrease of 9.15 
(p <  0.05) (Fig. 1).

B) Serum cholesterol and triglycer­
ides: Figure 2 shows the mean tri-
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F i g . 1. P e rcen tu a l values o f  id e a l w e ig h t for a c tu a l h e ig h t in  obese ch ild ren  befo re  and
a f t e r  consum ing  tw o d if fe re n t d ie ts
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F i g . 2. T rig lyceride c o n c e n tra tio n s  in  obese ch ild ren  befo re  a n d  a f te r  consum ing  tw o
d ifferen t d ie ts
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T a b l e  I

D iet A D iet В

Before A fter Signif. Before A fter Signif.

Fasting
Insulin 28.73±3.55 7.14±2.91 p <  0.001 29.47±1.78 22.6±1.66 p = N S

Insulinogenic
Index 0.799±0.188 0.289±0.06 pcO .O l 0.581 ±0.191 0.391 ±0.106 p  = N S

DIET A DIET В

I -XtS.D

-------  before

------- offer

F ig . 3. Plasma insulin and glucose concentrations during a  glucose tolerance te s t in obese 
children before and after consuming two different diets

glyceride concentrations in obese pa ti­
ents before and after the  diet. Signif­
icant differences were obtained in 
both cases, and especially with diet 
A. Cholesterol values decreased slight­
ly b u t the changes were not signif­
icant statistically.

C) Carbohydrate metabolism:
As can be seen in Table I  and Fig. 

3, diet A caused a statistically  signif­
icant decrease in the  fasting insulin

level and  in the insulin concentration 
after a  GTT. Those given d iet В 
showed no significant differences. 
Blood glucose values were unchanged 
w ith  bo th  diets.

D i s c u s s i o n

As can be seen in Fig. 1, th e  most 
significant decrease was achieved with 
diet A.
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Several mechanisms have been pos­
tu la te d  to  explain the m arked de­
crease in  body weight obtained during 
short periods of low carbohydrate 
ketogenic diets. They are as follows.

Increase in basal m etabolic rate 
[18, 19]; increased secretion of p itu i­
ta ry  lipolytic substances [11, 13]; uri­
nary  excretion of ketone bodies which 
reduce th e  theoretical energy effi­
ciency o f lipids [14]; increased water 
loss due  to  glycogen mobilization [15].

A n im portan t advantage of keto­
genic d iets is the lack of quantitative 
lim ita tion  of food intake; this is 
greeted w ith enthusiasm by the  pati­
ents.

The m ost common feature of diet 
A was anorexia, a factor which greatly 
con tribu ted  to the self-limitation of 
food in take . This is an essential ele­
m ent since it can be used to  change 
the food habits and the a ttitu d e  of 
the  obese patients.

F igu re  2 shows the reduction of 
the  triglyceride level under the  influ­
ence o f both  diets bu t especially of 
d iet A. The reduction is probably 
re la ted  to  a lower rate of triglyceride 
synthesis in the liver as a result of an 
im provem ent of insulin secretion [4,
9], as shown by the decrease of plasma 
insulin and  of the I I  (Fig. 3, Table I).

Concerning serum cholesterol, the 
slight decreases obtained were non­
significant in agreement w ith the 
resu lts o f Carrasco [1].

A useful way of controlling the 
fu lfilm ent of the diet was to  check 
th e  presence of ketonuria in the  pa ti­
en ts; i t  usually appeared on the  third 
d ay  o f  th e  diet.

Obese patients showed high fasting 
plasm a insulin levels as seen in Table 
I  and Fig. 3. This was not reflected 
in th e  blood glucose level. H yper- 
insulinism in obese subjects has been 
reported  by many authors, who have 
tried  to  explain it by different m echa­
nisms: morphological [17], dietetic 
[7], m etabolic [5], and more recently 
by the  relative insensitivity of the 
insulin receptors.

Obese patients are relatively in ­
sensitive to  insulin [10] and it re­
mains to  be clarified w hether the 
hyperinsulinism  is the cause or the 
effect of the  increase of the peripheral 
resistance.

The role of insulin in the regulation 
of its receptors has been reported  [3]. 
I t  seems th a t  there is a negative con­
nection between the insulin concen­
tra tio n  and the number of insulin 
receptors.

A fter a  glucose overload bo th  fas t­
ing insulinaemia and the plasm a in ­
sulin level decreased significantly in 
patien ts kep t on diet A. The decrease 
m ight be due to two factors, a  higher 
loss of body-weight, or an influence 
of the  d iet on insulin secretion.
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