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Changes in Body Composition and Serum 
Lipid Fractions After Four Weeks of Slimming 

Treatment: Results in Nineteen Obese Male
Adolescents

Mirta P H e r m e l o , Alina A l o n s o , M A m a d o r , R A l v a r e z
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o f  N u tr i t io n  a n d  F ood  H yg iene  H a v a n a , C uba

T he ch an g es in  b o d y  com position  a n d  in  serum  levels o f  to ta l  cho l­
estero l (T-chol), tr ig ly cerid es (TG), h igh  d en sity  lip o p ro te in  cho l­
estero l (H D L -C ), v e ry  low  p lu s low d e n s ity  lip o p ro te in  cho lestero l (V L D L  -(- 
+  L D L -С), th e  ra t io  T -chol/H D L -C  a n d  n o n  esterified  f a t ty  a c id  (N E F A ) 
w ere s tu d ied  in  n in e teen  obese m ale ado lescen ts  a f te r  28 d ay s  o f  slim m ing  
tr e a tm e n t w h ich  co n sis ted  in  h y p o en erg e tic  d ie t an d  exercise. R e la t iv e  fa t 
bo d y  w eigh t (% B F ) w as ca lcu la ted  b y  P a riz k o v á  a n d  R o th ’s reg ression  
eq u a tio n s  fo r f iv e  fa tfo ld s  a n d  lean  b o d y  w eigh t w as o b ta in ed  a s  th e  d if­
ference b e tw een  b o d y  w eigh t an d  fa t  b o d y  w eight.

S ig n ifican t red u c tio n s  in  % B F , T -cho l an d  T -chol/H D L -C  ra t io  w ere 
found . T he dec rease  in  T G  w as n o t s ig n ific an t b u t h ad  a  b e tte r  co rre la tio n  
w ith  th e  re d u c tio n  o f  ad ip o s ity  (d % B F )  th a n  th e  p rev io u sly  m en tio n ed  
tw o variab les . T he increase  o f  lipolysis d u rin g  th e  fou r w eeks o f  s tu d y  is 
expressed  in  th e  s ig n ifican t rise  o f  N E F A  an d  its  co rre la tio n  (r  =  — 0.714) 
w ith  d % B F . A  te n d e n c y  to  increase  in  H D L -C  could be o b se rv ed , and  
a  s ig n ifican t in v erse  co rre la tio n  (r =  — .804) w ith  zl% B F  w as fo und .

T he re su lts  o b ta in ed  show ed th a t  th e  co m bina tion  o f  d ie t a n d  exercise  
fo r tr e a tin g  o b es ity  in  ado lescen ts in fluences fav o u rab ly  th e  r is k  fac to rs  
o f  ischaem ic h e a r t  d isease re la ted  to  se ru m  lip id  and  lip o p ro te in  p ro files  
an d  does n o t s ig n ific an tly  a ffec t lean  b o d y  m ass, a t  least u p  to  fo u r  w eeks.

The association between obesity and 
high risk of ischaemic heart disease 
seems to be determined by the com­
mon occurrence of high serum lipid 
concentrations [13, 20]. An inverse 
highly significant correlaton between 
high density lipoprotein cholesterol 
(HDL-C) and triglycerides (TG) in 
serum, and between HDL-C and very 
low density lipoprotein cholesterol 
(VLDL-C) has been found, while obe­
sity is also inversely correlated with 
HDL-C and directly correlated with 
TG [2, 9, 14, 18, 23].

Fasting [39] or a very low energy 
diet [34, 37, 41, 42] for achieving a 
rapid body weight reduction has been 
reported to produce a decrease in 
total serum cholesterol (T-chol), TG 
and low density lipoprotein cholesterol 
(LDL-C). Still, the attempts to corre­
late body composition and its changes 
with the variations of diverse serum 
lipid and lipoprotein fraction yielded 
contradictory results [21, 22, 26, 27, 
35].

The present paper had the aim to 
clarify the above problem by studying
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T a b le  I

In d iv id u a l figu res for age, s ta tu r e ,  age a t  o n se t o f  o b e s ity , an d  in itia l a n d  f in a l values 
fo r b o d y  w e ig h t a n d  re la tiv e  fa tn e ss  in  19 ado lescen ts

No Decimal
Age

Age at 
onset of 
obesity

Stature
cm

Body weight, kg Relative fatness, per cent
Initial Final Initial Final

01 13.2 8.6 153.4 60.5 54.2 30.0 24.9
02 12.7 9.0 149.2 86.9 80.8 35.0 33.4
03 11.4 9.6 143.4 52.4 45.3 32.6 27.1
04 12.6 7.0 143.9 50.7 46.5 32.3 27.5
05 12.2 9.6 148.8 65.2 61.6 32.8 30.0
06 13.4 11.0 158.3 108.0 99.9 43.1 40.7
07 12.0 10.5 141.5 61.9 57.0 34.4 31.3
08 13.1 10.5 155.0 77.9 71.4 35.3 32.7
09 11.9 6.5 154.1 79.3 73.9 36.1 32.6
10 12.8 9.6 156.5 99.7 92.8 35.4 32.3
11 12.6 6.6 148.9 60.8 53.5 37.6 30.5
12 11.7 8.5 134.1 46.6 37.9 36.6 29.0
13 12.0 7.5 145.6 58.2 49.2 30.6 22.9
14 11.7 8.0 135.5 48.5 42.4 33.2 25.7
16 11.4 7.0 139.6 43.4 35.6 34.1 27.2
16 11.2 8.0 143.8 62.2 52.5 36.0 30.8
17 11.3 7.0 136.3 51.9 45.5 36.2 30.7
18 12.8 7.5 155.8 63.6 56.1 41.5 35.4
19 13.2 7.0 150.0 66.9 51.9 40.8 30.8

obese male adolescents after four 
weeks of hypoenergetic diet combined 
with systematic physical activity.

S u b j e c t s  a n d  M e t h o d s

S a m p le  selection. N in e te e n  m a le  obese 
ad o le sc e n ts  aged 10— 14 y e a rs  w ith  m od­
e ra te  o v e rfa tn e ss  (re la tive  f a t  b o d y  w eight 
b e tw e e n  30 a n d  45% ) w ere  s tu d ie d . A ll o f 
th e m  e x h ib ite d  a  bo d y  w e ig h t fo r  s ta tu re  
ab o v e  th e  9 7 th  percen tile  [11 ], a n d  a  tr iceps 
fa tfo ld  ab o v e  th e  90th  p e rc e n tile  [19]. The 
p a t ie n ts  w ere  selected a m o n g  th o se  show ­
ing  n o  endocrine  o r  m e ta b o lic  disease, 
re p o r tin g  fo r th e  f i r s t  t im e  a t  th e  o u tp a ­
t ie n t  c lin ic , w ith o u t a n y  p re v io u s  t r e a t ­
m e n t fo r  w eig h t red u c tio n .

M ethods of study. P a t ie n ts  w ere  a d m it­
te d  to  th e  Service o f C lin ica l N u tr i tio n  a t  
th e  W illiam  Soler P a e d ia tr ic  H o sp ita l, 
a n d  a n  an th ro p o m e tric  a sse ssm en t o f  th e  
n u tr i t io n a l s ta tu s  w as c a rr ie d  o u t. This 
co m p rised  th e  follow ing m easu rem en ts :

b o d y  w e ig h t (B W ), s ta tu re  (H T ), fa tfo lds 
( trice p s , T ; b iceps, B ; su b scap u la r, SS; 
su p ra ilia c , SI an d  calf, C), an d  m id -arm  
c ircu m feren ce  (MAC). M easu rem en ts w ere 
m ad e  a c c o rd in g  to  th e  In te rn a t io n a l B iolog­
ic P ro g ra m m e  [40], ex cep t fo r SI in  w hich 
case P a r íz k o v á ’s m ethod  [31] w as follow ed. 
A fte r  tw e lv e  h o u rs  o f fasting , v en o u s  blood 
sam p les w e re  o b ta ined  fro m  each  su b jec t 
fo r b io ch em ica l studies.

T re a tm e n t  s ta r te d  im n ed ia te ly  th e re ­
a f te r , a n d  consisted  in  a  h y p o en erg e tic  
d ie t (0 .18 M J/k g  o f ex p ec ted  B W  for 
s ta tu re )  w ith  45%  ca rb o h y d ra te , 36% 
fa ts  a n d  20%  pro te ins. A  sy s tem a tic  p ro ­
g ra m  o f  exerc ise  com prising  g y m n as tic s  and  
jogg ing  w ith  progressive  loads co m p lem en t­
ed  th e  d ie ta ry  tre a tm e n t. A ll ch ild ren  
rece iv ed  in d iv id u a l an d  co llec tive  p sy ­
cho log ica l su p p o rt.

A n th ro p o m e tr ic  an d  b iochem ical assess­
m e n ts  w e re  rep ea ted  a f te r  28 d ay s  o f  
t r e a tm e n t .

A nthropom etric  indices s tu d ied  w ere:
R e la t iv e  fa t  bo d y  w eigh t (% B F ), a c ­

co rd in g  to  P a ríz k o v á  a n d  R o th ’s [32] re-
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greseion  equa tions fo r fiv e  fa tfo ld s , on  th e  
le f t side o f th e  body .

F a t  bo d y  w eigh t (F B W ) w as ca lcu la ted  
fro m  B W  and  % B F  a s  follow s

100

L e a n  body  w eigh t (L B W ) w as ob ta in ed  
a s  th e  difference o f  B W  a n d  F B W .

Biochem ical variables s tu d ie d  w ere:
T o ta l serum  cho les te ro l (T-Chol), a c ­

co rd in g  to  P earso n  [33]. H D L -C , accord ing  
to  B u rs te in , m odified  b y  L ópez V ire lla  [7]. 
T he T -C hol/H D L-C  ra t io . L D L  +  V LD L-C  
acco rd in g  to  B u rs te in  a n d  Sam aille [8]. 
T G  acco rd ing  to  G ra fh e t te r  e t  a l [16]. N on 
este rif ied  fa t ty  ac id s (N E F A ) acco rd ing  
to  D uncom be [10].

Sta tistica l evaluation : M eans com parison  
b y  S tu d e n t’s t te s t ,  p rev io u s  v arian ce  
an a ly s is  b y  F ish e r’s te s t ,  co rre la tio n  
s tu d ie s  betw een  ch an g es in  % B F  an d  
ch an g es o f  lipid frac tio n s.

R e s u l t s

Table I shows the individual figures 
for age, stature, age at onset of obesity 
and initial and final values for body 
weight and relative fatness.

Figure 1 shows the changes in the 
individual values of %BF and LBW 
in each subject studied. While the 
differences for the first index between 
initial and final values were signifi­
cant, they were not significant for the 
second one.

Figures 2 and 3 show the variations 
of the six biochemical variables in 
each one of the 19 obese adolescents 
after 28 days of treatment. Differ­
ences were only significant for T-Chol, 
T-Chol/HDL-C ratio and NEFA.

In Table II, the results of the corre­
lation studies between the reduction 
of relative fatness (A %BF) and the 
changes occurring in six biochemical 
variabes at the end of the period of 
study, are shown. Significant correla­
tions were evident with ATG,AHDL-C 
and dNEFA.

D i s c u s s i o n

The significant reduction of the 
degree of adiposity and that of T-Chol, 
without a significant decrease in LBW,
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F ig . 1. In d iv id u a l v a lu e s  o f  re la tiv e  fa tn ess  a n d  lean  b o d y  w e ig h t in  19 obese m ale 
ado lescen ts . The m o d ific a tio n  in  bo d y  com position  o ccu rred  m a in ly  in  ad iposity ; th e  

fa t-fre e  m ass rem ained  a lm o st unch an g ed
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F ia .  2. T o ta l  serum  cho lestero l, t o t a l  cho les te ro l/H D L -cho leste ro l r a t io  a n d  L D L  +  
-(- V L D L  cholestero l a f te r  fo u r  w e e k s  o f  slim m ing tr e a tm e n t. D iffe rences w ere signif­

ic a n t in  th e  f i r s t  a n d  second v a riab les

F i g . 3. S e ru m  triglycerides, H D L -c h o le s te ro l an d  non -es te rified  f a t ty  ac ids, a f te r  four 
w eek s o f  slim m ing tre a tm e n t. D iffe ren ces  w ere s ig n ifican t o n ly  fo r  N E F A . I n  H D L , 

th e  g e n e ra l tendency  w as to  in c re a se , excep t a  sligh t d ecrease  in  five  su b jec ts

showed the favourable effect of the 
hypoenergetic diet with a program of 
systematic physical exercise.

It was remarkable to find a highly 
significant correlation between the 
reduction of relative fatness and the 
variations in serum concentrations of 
TG and HDL C. Follick et al [13] 
found a highly significant correlation 
between weight loss and subsequent 
HDL increase.

In previous studies, an early reduc­
tion of TG levels due to slimming treat­
ment has been described [3, 16, 34], 
but other authors did not observe 
such an effect [12, 42]. Nevertheless, 
it seems evident and our results point­
ed to that direction that a corre­
spondence exists between the reduction 
of fatness and the decrease of serum 
TG levels, the latter decreasing more 
slowly than the T-Chol concentration.
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T a b l e  I I

C o rre la tio n  betw een  re la tiv e  f a t  vody  w e ig h t red u c tio n  (d % b f) a n d  th e  ch an g es  in  
sev e ra l lip id  frac tio n s  a f t e r  fo u r  w eeks o f  s lim m ing  tre a tm e n t in  19 obese ad o lescen ts

Correlations
Regression line

r Pa b

Zl%BF and zJT-chol — 1.41 0.05 0.208 n.s.
A % B F and .IT-chol/HDL-C —0.33 0.10 0.314 n.s.
/1% BF and JT G 0.15 0.04 0.927 < 0.001
zl% BF and /1 HDL-C 0.21 —0.03 —0.804 < 0.001
A % B F  and IVLDL-t-LDL-C 0.14 0.003 0.194 n.s.
Zl % B F and INE FA 0.13 —0.02 —0.714 <0.001

A  T-col =  changes in  to ta l serum  cholesterol
A  T-col (HDL-C =  changes in the ratio  to ta l serum  cholesterol) HDL-cholesterol 
A  TG =  Changes in serum triglycerides
A  H DL-C =  Changes in  serum  high density  lipoprotein  cholesterol
A  V LD L +  LDL-C =  Changes in serum very  low density  plus low density  lipoprotein 

cholesterol
A  N E FA  =  Changes in serum  N EFA

The effect of adiposity reduction 
was also reflected in the slow but 
progressive increase of serum HDL-C 
concentration, and in significant in­
verse correlation with the reduction 
of relative fatness. The ratio T-Chol/ 
/HDL-С decreased significantly, but 
its correlation was not as high as the 
augmentation of HDL-C.

The degree of contribution of the 
hypoenergetic diet on the one hand 
and exercise on the other hand was 
not easy to consider separately; prob­
ably they interacted reciprocally 
[4, 38]. In our patients, though a 
quantitative reduction in intake was 
made, there was no qualitative change 
in the composition of the diet, a fact 
necessarily to be taken into account 
when assessing a slimming treatment 
38].

Everything points to the fact that 
the effect of a given diet is closely 
related to its duration, more than to

the severity of restriction. A short fast 
does not modify significantly the 
serum concentrations of T-Chol and 
HDL-C [27, 28, 39]. On the other side, 
there are many reports describing the 
increase of serum HDL-C and Apo-A 
concentrations, and the reduction of 
TG, LDL-C and Apo-B as results of 
systematic physical activity [17, 24, 
25] or following a hypoenergetic diet
[1], though there are also reports 
which indicate that HDL-C levels fall 
during active weight loss [6, 36]. 
Bialowska et al [3] found after a low 
calorie diet a decrease in serum TG, 
T-Chol and Apo-B but no changes in 
HDL-C.

The significant increase in NEFA 
serum levels and its high correlation 
with the decrease of adiposity seems 
to be related to an increase of lipolysis 
during the time of study. Molnár and 
Soltész [28] observed that the in­
crease of NEFA in obese children after
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34 Hermelo M P  et al: Changes in body after slimming treatment

fasting was not significant like in nor­
mal children, a fact that suggested an 
impaired lipolysis in overfat children. 
They also found a negative correlation 
between fasting NEFA and adiposity 
[27]. According to our results, lipoly­
sis did not seem to be impaired in our 
patients.

As some sexual hormones may 
influence lipid metabolism [29, 30] 
it is necessary, especially during ado­
lescence, to study each sex separately. 
That is the reason why we have chosen 
only males for the present study.

Though the material was rather 
homogeneous regarding the degree of 
overfatness and pubertal development, 
the response to treatment was not 
identical, neither were the changes in 
the Upid fractions of the same inten­
sity and in the same direction, regard­
less of the onset of obesity occurring 
in all cases during the prepubertal 
years. This was in accordance with the 
increasing number of observations 
which point to the fact that obese 
people do not form a homogeneous 
group [5, 38]. A more detailed study 
including the grouping of obese sub­
jects according to their response to 
treatment, will greatly contribute to a 
better understanding and evaluation 
of the results of a given scheme of 
treatment.
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