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Effect of insulin on serum lipids in juvenile
diabetes

•V
L. B a r t a , M ária M o l n á r , M argarita  P o l g á r , and  M ária T i c h y  

F ir s t  D e p a rtm e n t o f  P aed ia tric s , Sem m elw eis U n iv e rs ity  M edical School, B u d ap es t

(R eceived A u g u st 1, 1976)

In  d iab e tic  ch ild ren , th e  e ffec t on se rum  lipids o f  in su lin  b y  itself 
and  co m bined  w ith  glucose o r w ith  A m inosol -|- glucose h as been  s tu d ied . 
The level o f  serum  free f a t ty  acids d ecreased  sign ifican tly  in ev e ry  case. The 
cephalin  level decreased  u n d e r th e  e ffec t o f  insu lin  and  insu lin  -f- A m inosol, 
w hereas i t  rose a f te r  in su lin  a n d  glucose infusion. T he tr ig ly ce rid e  level 
rem ained  u n changed  w hen in su lin  w as applied  b y  itse lf, a n d  decreased  
s ig n ific an tly  u n d e r th e  effect o f in su lin  +  A m inosol, w hile i t  show ed a  rising  
tendency  a f te r  in su lin  +  glucose in fusion .

In  th e  absence o f insulin p roduc­
tion, d isturbances o f glucose m etab ­
olism are usually  accom panied by 
changes in th e  m etabolism  of lipids. 
H yperglycaem ia a n d  hyperinsulinism  
elicit a rise in th e  trig lyceride level 
[3, 7]. On th e  o th e r hand , an  in ­
crease of th e  p ro te in  level has a 
significant influence on th e  ac tiv ity  
of enzymes play ing  a  role in lipolysis 
an d  lipogenesis [16].

In  th e  p resen t s tudy , th e  serum  
lipid level has been stud ied  as fol­
lows:

(i) subcutaneous adm in istra tion  of 
the  usual m orning dose of insulin on 
an  em p ty  stom ach;

(ii) sim ultaneous application of 
insulin and  infusion of Aminosol;

(iii) insulin tre a tm e n t followed by 
infusion of 5%  glucose solution.

M a t e r ia l s  a n d  M e t h o d s

T he m a te ria l consisted  o f  19 d iab e tic  
ch ild ren  ran g in g  in age from  5 to  20 years. 
In  ev e ry  case the  d isease h ad  m an ifested  
i ts e lf  p rio r to  th e  14th y e a r  o f  life. The 
p a tie n ts  h ad  no aee to n u ria  o r  po lyu ria . 
T he  f i r s t  te s t  w as perfo rm ed  on  a n  em p ty  
s to m ach  12 hours a f te r  th e  even ing  insu lin  
dose. F a s t  ac ting  insu lin  w as em ployed . 
T he in trav en o u sly  ad m in is te red  A m inosol 
so lu tio n  con ta ined  a  3 ,3%  m ix tu re  of 
am in o  acids and  5%  glucose. T he 5%  
glucose w as ad m in is te red  in 60%  R in g e r’s 
so lu tio n ; th e  dose w as 1000 m l fo r 1.73 sq. 
rn. b o d y  surface app lied  in  d r ip  in fusion  
fo r th re e  hours.

B lood su g ar va lues w ere de te rm in ed  
b y  th e  o rth o -to lu id in e  m e th o d . B lood p H  
w as m easu red  accord ing  to  A s tru p , to ta l 
lip ids b y  th e  m e th o d  o f  D onhoffe r e t 
a l. [6]; trig lyceride by  th a t  o f  L a u re ll [11]; 
phospho lip id s accord ing  to  B a r t l e t t  [1] 
an d  th e ir  frac tions b y  th e  com bined  m ethod  
o f  G jone [9] and  W alaas [17]; a n d  the
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free  f a t t y  acid  level b y  D o le’s p ro ced u re  
[5 ]. T h e  p e rc e n tu a l a m o u n ts  o f  th e  f a t ty  
a c id s  in  th e  above frac tio n s w ere  d e te r ­
m in e d  b y  g as ch ro m ato g rap h y  a f t e r  e x tra c ­
t io n  b y  th e  m ethod  o f  F o lch  e t  al. [8]. 
L ip id s  e x tr a c te d  in  th is  w ay  w ere  sep a ­
r a te d  b y  th in  layer ch ro m a to g ra p h y  in  a  
p e tr o l  e th e r :  e ther: ace tic  ac id  (86 : 15 : 3) 
s y s te m . T he  frac tio n a ted  lip id s  w ere 
tr a n s fo rm e d  to  m e th y les te r a n d  e s tim a te d  
b y  m e a n s  o f  a  H e w le tt-P a c k a rd  402 gas 
c h ro m a to g ra p h  a t  170°C, using  a  180 cm  
lo n g  G as  C hrom  Q colum n filled  w ith  8%  
D E G S . S ta tis tic a l ev a lu a tio n  w as p e rfo rm ­
ed  b y  S tu d e n t’s t te s t.

R e s u l t s

T h e  b lood  sugar levels a re  shown 
in F ig . 1. The lowest value was re ­
co rd ed  a f te r  insulin h ad  been applied 
b y  i ts e lf  an d  the highest a f te r  insu­
lin -j- A m inosol infusion. In  th e  cases 
w ith  a  h is to ry  of diabetes o f more

th a n  6 years a re la tive resistance to  
insulin  h ad  developed and  in  th e  
A m inosol experim ent th e  blood sugar 
level rem ained in  th e  hyperglycaem ic 
range an d  the  blood pH  rose from  
7 .3 0 ± 0 .0 2 0  to  7 .37±0.015.

Serum  F F A  values are seen in 
Fig. 2; th e y  displayed a sign ifican t 
fall in every  experim ent. No re m a rk ­
able difference was no ted  in th e  to ta l 
lip id  an d  to ta l  phospholipid values. 
In su lin  alone caused a significant 
decrease in  th e  percen tual am oun t 
of cephalin  in th e  phospholipid 
fraction , while insulin com bined w ith  
glucose induced a  significant increase 
in  th e  cephalin  content. In  all th e  
cases in  which Aminosol loading 
elicited a blood sugar decrease below 
180 mg per 100 ml a significant 
(P 5% ) fall in  cephalin con ten t en ­
sued (Fig. 3). The essential f a tty  acids

M a n i f e s t a t i o n  o f  d i a b e t e s

I— I m o r e  t h a n  s ix  y e a r s  a g o  
C D  l e s s  t h a n  s ix  y e a r s  a g o

F ig . 1. B lood su g a r level
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F ig . 2. S erum  free f a t ty  acid  level
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F ig . 3. C ephalin  frac tio n  o f  se ru m  phospho lip ide , p e r cen t

(linoleic acid, linolic acid, arachidonic 
acid) showed a rising tendency  
b o th  on fasting and  on Aminosol 
infusion; these changes d id  no t prove 
significant. Follow ing glucose in fu ­
sion th e  percen tual am ounts of essen­

tia l  fa tty  acids rem ained unchanged  
(Fig. 4).

The trig lyceride level was no t 
affected  by  insulin itself (1,16 ± 2 2  an d  
112±32  mg per 100 ml) while th e  
com bined effect elicited by glucose
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FIRST COLUMNS ; before test. Second columns : 3 hr 

F ig . 4. Serum  trig lyceride  level, p e r  cen t

D u r a t i o n  o f  d i a b e t e s :

a n d  A m i n o s o l  o r  g l u c o s e  is  d e m o n ­

s t r a t e d  i n  F ig .  5 .

I t  i s  s e e n  t h a t  i n  e a c h  c a s e  o f  d i a ­

b e t e s  w i t h  a  h i s t o r y  o f  l e s s  t h a n  6 

y e a r s ,  A m i n o s o l  i n f u s i o n  e v o k e d  a  

s i g n i f i c a n t  (p  <  1 % )  d e c r e a s e  in  t h e  

t r i g l y c e r i d e  l e v e l .  H o w e v e r ,  in  t w o

p a tien ts  w ith  a h istory  of m ore th a n  
6 years, a m inim um  rise in th e  t r i ­
glyceride value was n o ted  w ithou t 
a fall in blood sugar. A t th e  sam e 
tim e, th e  am ino acid level in serum  
an d  u rine  was left unchanged and  
so w as th e  haem atocrit.
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D isc u ssio n

In  our p a tien ts  th e  cephalin  frac­
tion  showed a significant fall after 
th e  application of insulin  and  of 
insulin -j- Aminosol, while an  in­
crease ensued under th e  effect of 
glucose. Cephalin was found to  pro­
m ote blood coagulation [4, 13, 15] 
by  enhancing th rom bin  form ation  
an d  th u s has presum ably  a role in 
th e  developm ent of m icroangiopathy. 
In  th is  respect, th e  change elicited  by 
insulin alone and  in com bination 
w ith  Aminosol was favo u rab le  and 
th e  change caused by glucose infusi­
on was disadvantageous. A rachidonic 
and linoleic acids are essen tial com­
ponents of in tracellu la r phosphatides 
[14] and  an inverse connexion was 
found betw een th e  incidence o f v as­
cu lar obstructions an d  th e  serum 
linoleic acid concentration . In  this 
respect, th e  rise in th e  essen tial fa tty  
acids has to  be considered ad v a n ta ­
geous.

U nder th e  presen t experim ental 
conditions, th e  changes observed in 
th e  serum  trig lyceride level m ust 
have been correlated  w ith  th e  fa t 
u p tak e  of adipose tissue  an d  with 
th e  trig lyceride p roduction  b y  the 
liver [2] where lipogenesis from  glu­
cose also takes place [12].

I t  is assum ed th a t  in com paratively  
recent d iabetes, insulin  p roduction  
is increased by  am ino acids. This 
m ay explain th a t  in d iabe tes of more 
th an  six years s tand ing  a  re la tive 
resistance to  insulin develops under 
th e  effect of Aminosol. Therefore, 
th e  changes in th e  serum  lipide level

elicited by  insulin Am inosol are 
m etabolically  advantageous b u t those 
induced b y  insulin -f- glucose act 
unfavourably .
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