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The  i n c r e a s e d  hea t  p r o d u c t i o n  af ter  i nges t i on  of d i f fe ren t  food-stuffs  
a n d  d ie t s  is k n o w n  for long  t ime  as the  so-ca l led  "spec i f i c  d y n a m i c  ac t ion"  
or  " t h e r m i c  effect"  of food (14, 23). Desp i t e  m a n y  da ta  and  m a n y  hypo-  
theses  a b o u t  the  na tu r e  of th is  effect,  t he  causes  of th is  i nc reased  
m e t a b o l i c  ra te  have  no t  ye t  been  ful ly  exp la ined .  The  e x t e n t  of the  t he r m i c  
ef fec t  d e p e n d s  no t  on ly  on the  p r o t e i n  m o i e t y  of the  d ie t  a n d  its b io log ica l  
value ,  b u t  also on the  na tu r e  of the  o the r  food  c o m p o n e n t s  and  the i r  
p r o p o r t i o n s  in  the  d ie t  (8, 9. 12, 16). 

The  e x p e r i m e n t s  r e p o r t e d  in  th is  c o m m u n i c a t i o n  were  d e s i g n e d  to 
s t u d y  b y  d i r ec t  c a lo r ime t ry  to  w h a t  e x t e n t  the  p o s t p r a n d i a l  hea t  p roduc-  
t ion  of g rowing  ra ts  cou ld  be  i n c r e a s e d  b y  d ie t s  wh ich  had  a h igh  con ten t  
of ge la t ine  or]and m e d i u m  cha in  t r i g lyce r ide s  (MCT). I n  p rov i s iona l  exper -  
imen t s  i t  cou ld  be  s h o w n  tha t  b y  such  d ie t s  ga in  in  b o d y  weight ,  fat 
a c c u m u l a t i o n  a n d  feed  e f f ic iency  cou ld  be  r e d u c e d  in  c o m p a r i s o n  wi th  
i son i t rogenous  and  i soca lor ic  d ie ts  w h i c h  c o n t a i n e d  case in  and  la rd  as the  
m a i n  p r o t e i n  and  fat c o m p o n e n t s .  In  o r d e r  to e s t i m a t e  the  hea t  s torage  
d u r i n g  the  p o s t p r a n d i a l  per iod ,  the  core  t e m p e r a t u r e  of an ima l s  was  
d e t e r m i n e d  in  s epa ra t e  e x p e r i m e n t s  af ter  f eed ing  the  e x p e r i m e n t a l  diets .  
Usua l ly  u n d e r  n o r m a l  cond i t i ons  the  core  t e m p e r a t u r e  is k e p t  cons t an t  (1, 
7, 17, 19, 21, 26). 

The  d e v e l o p m e n t  of d ie ts  w h i c h  i n d u c e  a h igh  p o s t p r a n d i a l  hea t  loss  
l e ad ing  to l ower  e f f ic iency  of e n e r g y  u t i l i za t ion  cou ld  be  of in te res t  for  
spec ia l  d i e t a ry  t r ea tmen t s .  

M a t e r i a l  a n d  m e t h o d s  

The experiments were carried out on young male albino rats of the wistar strain 
(VEB Versuchstierzucht, SchSnerlinde near Berlin) with body weights of 80-100 g, 
fed with standard pellets (Type R, VEB Versuchstierproduktion, Berlin-Lichten- 
berg) and water ad libitum until 3 days before the experiments. The composition of 
the experimental diets is listed in table 1. 

The heat production of rats was determined by a self-constructed calorimeter, 
which was based upon the following principle: The extent of the postprandially 
generated heat of the animal was measured as the difference of the temperature 
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Table  1. C o m p o s i t i o n  (g) and  ene rgy  c o n t e n t  of t he  e x p e r i m e n t a l  diets .  

Con t ro l  Gela t ine  d ie t  MCT die t  MCT-gela t ine  d ie t  

Case in  30 15 80 15 
Gela t ine  - 12.5 - 12.3 
MCT - - 12 12 
S u n f l o w e r  Oil 3 3 3 3 
La rd  12 12 - - 
Whea t  s t a rch  51.0 56.5 54.0 58.0 
Sal t  m i x t u r e  4 4 4 4 

Gross  ene rgy  (k J/g) 18.97 20.64 20.85 21.44 
N c o n t e n t  (mg/g) 39.1 41.6 38.9 39.2 

b e t w e e n  the  air f lowing  in to  and  ou t  (3 l/rain) of an  i so la ted  c h a m b e r ,  k e p t  u n d e r  
c o n s t a n t  t e m p e r a t u r e  of 25 _ 1 ~ by  a t h e r m o s t a t e d  w a t e r  ba th .  To e x c l u d e  u n co n -  
t ro l led  m o v e m e n t s ,  t h e  an ima l  w a s  f ixed  in  a smal l  cage  w i t h i n  t h e  c h a m b e r .  The  
food  was  o f fe red  in a smal l  box,  w h i c h  cou ld  be  o p e n e d  f rom ou t s ide  w i t h o u t  any  
d i s t u r b a n c e  of t he  t e m p e r a t u r e  equ i l ib r ium.  D u r i n g  an initial  e x p e r i m e n t a l  p e r i o d  
of t w o  hours ,  w h e n  the  an imal  d id  no t  ge t  access  to food,  t he  d i f f e r ence  b e t w e e n  the  
t e m p e r a t u r e s  of t he  air  f lowing  in to  a n d  ou t  was  a d j u s t e d  to  zero  unt i l  a s t eady  s ta te  
h a d  b e e n  reached .  Af te r  i nges t ion  of food,  t he  t e m p e r a t u r e  of t he  air f lowing  ou t  
i n c r e a s e d  d u e  to  t h e  p o s t p r a n d i a l  h e a t  p r o d u c t i o n .  T h e  area  b e l o w  t h e  r e c o r d e d  
t e m p e r a t u r e s  of t he  air f lowing  in to  and  ou t  was  a m e a s u r e  of t he  hea t  genera ted .  I t  
cou ld  be  ca lcu la ted  f rom ca l ibra t ion  curves ,  w h i c h  h a d  b e e n  e s t a b l i s h e d  by  calib- 
ra t ing  t h e  ca lo r ime te r  by  t h e  k n o w n  hea t  p r o d u c t i o n  of a var iable  e lect r ical  resis t -  
a n c e  (for detai ls ,  re fe r  to  4). P r io r  to t h e  e x p e r i m e n t s ,  t h e  an imal s  w e r e  a d a p t e d  to  
be  f ixed  in  t he  c h a m b e r  a n d  k e p t  on  the  e x p e r i m e n t a l  d ie t  for  t h ree  days.  The  
e x p e r i m e n t  was  s t a r t ed  at  8 am.,  a f ter  a 12-hour fast.  Af te r  t h e  init ial  two  hours ,  
w h i c h  w e r e  n e e d e d  to  s tabi l ize t h e  t e m p e r a t u r e  a n d  to ad jus t  t he  t e m p e r a t u r e  
d i f f e r ence  to zero, t he  food  b o x  was  o p e n e d  for  i h o u r  a n d  the  ar is ing  t e m p e r a t u r e  
of t h e  air f lowing  out  was  r e c o r d e d  unt i l  it  d ec l i ned  to t h e  base- l ine,  w h i c h  las ted  for  
a b o u t  6 hours .  W h e n  the  an imal s  h a d  access  to t h e  e x p e r i m e n t a l  diets ,  t h e y  took  up  
an a m o u n t  of food,  w h i c h  c o r r e s p o n d e d  to an  e n e r g y  in take  of 10.5 k J  to 42.5 kJ .  
The  t h e r m i c  e f fec t  of each  e x p e r i m e n t a l  d ie t  w a s  s t u d i e d  in  10 animals .  

In  o rde r  to e s t i m a t e  t he  hea t  s torage  du r ing  the  p o s t p r a n d i a l  per iod ,  t he  core  
t e m p e r a t u r e  w a s  m e a s u r e d  in separa te  e x p e r i m e n t s .  A r e s i s t ance  feeler  w a s  pu t  
in to  t he  r e c t u m  in 2.3 cm dep th .  Af t e r  d e t e r m i n a t i o n  of t he  basal  core  t e m p e r a t u r e ,  
t he  ra t s  got  in t ra-gas t r ica l ly  5 ml  of t h e  e x p e r i m e n t a l  d ie ts  (20.2 +_ 0.3 k J)  by  t u b e  
(1 pa r t  d ie t  : 3 pa r t s  water) .  The  m e a s u r e m e n t  of t h e  p o s t p r a n d i a l  core  t e m p e r a t u r e  
was  s t a r t ed  1 h o u r  a f te r  i nges t i on  of t he  d ie t s  a n d  c o n t i n u e d  in  in te rva l s  of 1 h o u r  
till 6 h o u r s  af ter  feeding.  A r i t h m e t i c  m e a n  va lues  +_ s t a n d a r d  dev ia t ion  are  given.  
S ta t i s t ics  are  ca lcu la ted  u s i n g  t h e  S t u d e n t ' s  t- test .  

F i g u r e  1 s h o w s  t h e  e x t e n t  a n d  t i m e  c o u r s e  o f  t h e  p o s t p r a n d i a l  t h e r -  
m o g e n e s i s  o f  f o u r  s e l e c t e d  a n i m a l s ,  w h i c h  t o o k  u p  t h e  e x p e r i m e n t a l  d i e t s  
i n  a b o u t  i d e n t i c a l  a m o u n t s .  U n d e r  o u r  e x p e r i m e n t a l  c o n d i t i o n s ,  t h e  p o s t -  
p r a n d i a l  h e a t  p r o d u c t i o n  a f t e r  i n g e s t i o n  o f  t h e  c o n t r o l  a n d  t h e  g e l a t i n e  
d i e t  o c c u r s  o n  t h e  a v e r a g e  2.5 h o u r s  a f t e r  f o o d  i t a k e .  T h e  e x t e n t  o f  t h e  
p o s t p r a n d i a l  h e a t  l o s s  d e p e n d s  o n  t h e  a m o u n t  o f  e n e r g y  i n t a k e .  I t  l a s t s  
a b o u t  2 -3  h o u r s  a f t e r  a n  e n e r g y  i n t a k e  o f  31 k J .  A f t e r  t h i s  t i m e ,  t h e  
t e m p e r a t u r e  d e c l i n e s  t o  t h e  b a s e  l i n e  r e p r e s e n t i n g  t h e  b a s a l  m e t a b o l i c  
r a t e ,  w h i c h  is  r e p r o d u c i b l e  i n  a l l  e x p e r i m e n t s .  
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F ig .  1. T h e  e x t e n t  a n d  t ~ e  c o u r s e  o f  t h e  p o s t p r a n d i a l  t h e ~ o g e n e s i s  o f  f o u r  
selected animals,  which took up the exper imenta l  diets in about  identical  amounts.  

I n  c o n t r a s t  to  the p r o t e i n  d i e t s ,  t h e  M C T - d i e t s  c a u s e  a l r e a d y  45 to  
90 m i n u t e s  a f t e r  t h e  f o o d  i n t a k e  a s i g n i f i c a n t  i n c r e a s e  of  h e a t  p r o d u c t i o n ,  
l a s t i n g  l i k e w i s e  2 to  3 h o u r s .  

I n  o u r  e x p e r i m e n t s  w e  f o u n d  a v e r y  c l o s e  c o r r e l a t i o n  b e t w e e n  f o o d  
i n t a k e  a n d  p o s t p r a n d i a l  h e a t  p r o d u c t i o n  (fig. 2). T h e  c a l c u l a t e d  r e g r e s s i o n  
c o e f f i c i e n t s  p o i n t  o u t  t h a t  t h e  p o s t p r a n d i a l  h e a t  p r o d u c t i o n  of g e l a t i n e  a n d  
M C T - c o n t a i n i n g  d i e t s  is  s i g n i f i c a n t l y  h i g h e r  in  c o m p a r i s o n  to  t h e  c a s e i n  
d ie t .  

T a b l e  2 s u m m a r i z e s  t h e  r e s u l t s  of  t h e  c a l o r i m e t r i c  m e a s u r e m e n t s  of  t h e  
i n d u c e d  p o s t p r a n d i a l  t h e r m o g e n e s i s  b y  t h e  d i f f e r e n t  d i e t s .  T h e r -  
m o g e n e s i s  is  e x p r e s s e d  as  t h a t  p a r t  of  t h e  i n g e s t e d  e n e r g y ,  w h i c h  is l o s t  as  
hea t .  I t  is  s i g n i f i c a n t l y  h i g h e r  in  g e l a t i n e  a n d  M C T - c o n t a i r d n g  d i e t s  in  
c o m p a r i s o n  to  t h e  c o n t r o l  d ie t .  C o m p a r e d  w i t h  t h e  c o n t r o l  d ie t ,  t h e  
g e l a t i n e  a n d  M C T  c o n t a i n i n g  d i e t s  a r e  p r o d u c i n g  t h e  d o u b l e  a m o u n t  of  
hea t ,  r e s p r e s e n t i n g  o n e  f i f th  of  t h e  i n g e s t e d  e n e r g y .  D e s p i t e  of  a f u r t h e r  
s i g n i f i c a n t  i n c r e a s e  of  t h e  p o s t p r a n d i a l  h e a t  p r o d u c t i o n  in  t h e  d i e t  con-  
t a i n i n g  b o t h  g e l a t i n e  a n d  MCT,  t h e  e x t e n t  of  t h i s  i n c r e a s e  is  r e l a t i v e l y  
sma l l .  I t  u n d e r l i n e s  t h e  f ac t  t h a t  t h e  a c t i o n  of  b o t h  f o o d s t u f f s  in  a m i x e d  
d i e t  is  n o t  a d d i t i v e .  
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Fig. 2. Quanti tat ive relat ionships be tween heat  product ion and energy uptake  from 
the exper imenta l  diets (regression lines), n = 10 in each group. 
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Table 2. Heat product ion in percent  of the ingested gross energy [n = 10]. 

Cont ro l  d ie t  8.3 _+ 1.0 % 
Gela t ine  d ie t  19.3 _+ 1.4 %z) 
MCT die t  20.3 • 2.5 %~) 
MCT-gela t ine  d ie t  22.6 _+ 2.0 %z) 

z) significantly different  with p > 0.001 from the control  group. 

F i g u r e  3 s h o w s  t h e  r e s u l t s  of s e p a r a t e  e x p e r i m e n t s  to  e s t i m a t e  t h e  t i m e  
c o u r s e  of  t h e  c o r e  t e m p e r a t u r e  a f t e r  i n g e s t i o n  of  t h e  f o u r  d i e t s .  I n  t h e  
f a s t i n g  s t a t e ,  t h e  a v e r a g e  c o r e  t e m p e r a t u r e  w a s  36.70 ___ 0.22 ~ A f t e r  
a p p l i c a t i o n  of  e q u a l  a m o u n t s  of  t h e  c o n t r o l ,  g e l a t i n e ,  M C T  a n d  MCT-  
g e l a t i n e  d i e t  (20.20 k J), t h e  c o r e  t e m p e r a t u r e  i n c r e a s e d  s i g n i f i c a n t l y  to  
37.90 __ 0.42 ~ 37.60 ___ 0.17 ~ 37.60 __ 0.11 ~ a n d  37.90 _ 0.36 ~ r e s p e c -  
t i ve ly .  T h e  e s t i m a t e d  c o r e  t e m p e r a t u r e s  in  t h e  p o s t p r a n d i a l  s t a t e  d o  n o t  
d i f f e r  f r o m  e a c h  o the r ,  a n d  t h e y  a r e  c o n s t a n t  d u r i n g  6 h o u r s  a f t e r  f o o d  
i n t a k e .  

D i s c u s s i o n  

T h e  t h e r m i c  e f f ec t  of  t h e  c o n t r o l  d i e t  c o n t a i n i n g  30% of c a s e i n  as  
p r o t e i n  m o i e t y  r e a c h e s  a l e v e l  of  8.3 % of  t h e  i n g e s t e d  e n e r g y .  S i m i l a r  
e f f ec t s  h a v e  b e e n  m e a s u r e d  in  h u m a n  b e i n g s  a f t e r  i n g e s t i o n  of  m i x e d  
d i e t s  (3, 6). T h e  d i e t  c o n t a i n i n g  15 % c a s e i n  a n d  15 % g e l a t i n e  i n d u c e d  a 
s i g n i f i c a n t l y  h i g h e r  p o s t p r a n d i a l  h e a t  p r o d u c t i o n  t h a n  t h e  d i e t  c o n t a i n i n g  
30 % case in .  D e p e n d i n g  o n  t h e  a m i n o  a c i d  c o m p o s i t i o n ,  i t  c a n  b e  c a l c u -  
l a t e d  (18, 24) t h a t  u n d e r  c o n d i t i o n s  of  c o m p l e t e  o x i d a t i o n  t h e  y i e l d  of  A T P  
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Fig. 3. The postprandia l  core tempera ture  of rats after feeding the exper imenta l  
diets. 

n = 10 in each group. 
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(moles per  100 g of dietary protein) should  be 20.2 for casein, 16.2 for 
gelatine, and 18.1 for the mix tu re  of casein and gelatine (1:1). Using a factor  
77.80 k J  per  mole  of ATP,  the energy  yield f rom these prote ins  can be 
calculated and  then  be compared  with the net  energy  of the proteins  (total 
energy  con ten t  minus  energy  conten t  of urea  produced).  This compar i son  
gives an est imate  of the energy  for ATP-synthes is  (available energy  
accord ing  to Schultz), wh ich  am oun t s  to 77 %, 70.3 % and  73.3 % of the net  
energy  of casein, gelatine and the mix tu re  of casein and gelatine (1:1), 
respectively.  

Ano the r  way  to descr ibe the  energy  utilization is the  es t imat ion of the 
fat yielding capacity,  wh ich  has been  found  to be in terms of stearinic acid 
synthes ized per  100 g of prote in  0.109 moles for casein and 0.080 moles for 
gelatine (18). Bo th  est imates  indicate that  the  energy  f rom gelatine and 
f rom mixtures  of gelatine and  casein is less available than  that  from 
casein, and  that  the heat  p roduc t ion  f rom the  former  proteins  should be 
h igher  than  f rom casein. This is in pr incipal  agreement  with the presented 
data  and  agrees also with separate  exper iments  in which  the  energy  need 
for g rowth  have been s tudied in long- term exper iments .  Nevertheless  it 
canno t  be a s sumed  that  a comple te  oxidat ion of ingested prote in  occurs  
under  exper imenta l  condi t ions  des igned to est imate the postprandial  
thermogenes is  wi th in  6 hours.  Fur thermore ,  the heat  p roduc t ion  after 
ingest ion of a mix ture  of casein and  gelatine (1:1) is 2.3 t imes h igher  than  
the heat  p roduc t ion  after ingest ion of an  i soni t rogenous  a m o u n t  of casein, 
whereas  the calculated value of unavai lable  energy  (net energy  minus  
available energy) f rom casein/gelatine (1:1) is only  1.1 t imes h igher  than 
that  f rom casein. These  data point  out  that  dur ing  short - term (postpran- 
dial) studies of d ie tary- induced thermogenes i s  o ther  factors and  relat ion-  
ships are of impor tance  than  dur ing  long-term studies of energy  utiliza- 
tion. Such  factors could be differences in the rate and  a m o u n t  of metaboli-  
zation and degrada t ion  of amino  acids, cont r ibut ions  of synthesizing and 
deposi t ing  processes,  and metabol ic  interrelat ionships with o ther  compo-  
nents  of the exper imenta l  diet. In  o ther  words:  the nutr i t ional  value of 
proteins,  the actual  nutr i t ional  and  metabol ic  state of the animal  and  the 
compos i t ion  of food (10, 13, 22, 25). I t  seems not  to be probable  that  the 
energy  needs for digest ion and  absorp t ion  of bo th  prote in  sources were  
different, because  both  had  the same digestibility. 

The example  of med ium-cha in  tr iglycerides (MCT) demons t ra tes  tha t  
synthesizing processes  may  cont r ibute  essentially to postprandial  ther- 
mogenesis .  MCT cannot  be deposi ted  as such  and mus t  be t r ans fo rmed  
into long-chain fatty acids before storage, most ly  via acetyl CoA. These  
energy-requir ing  processes  reduce  the p ropor t ion  of energy,  wh ich  is 
available for storage, and induce  an increased heat  product ion.  In  case of 
acetate it could  be shown  that  only  71% of the energy  can be conserved  as 
long-chain fatty acids (2, 15). 

The significant fur ther  increase of the postprandial  heat  p roduc t ion  
after subst i tu t ion of half of the casein by gelatine and of 80 % of lard by 
MCT can be in terpreted by  the above-ment ioned  theoret ical  considera-  
tions. 

The close linear correlat ion be tween  the energy  intake and  the  post- 
prandial ly genera ted  heat  in our  exper iments  underl ines  the reproducibi l -  
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i ty wi th  which  the thermic  effect of diets can be de te rmined  in a wide  
range of food intake. The different regression lines (fig. 2) can be directly 
in terpreted as differences in the  heat  product ion ,  since it could be shown 
in separate exper iments  that  the digestibil i ty of energy  was identical in the 
four  exper imenta l  groups.  

We cannot  conf i rm the results of other  authors  (5, 20) who  found  an 
independence  of meal  size and  pos tprandia l  thermogenesis .  

The combina t ion  of foodstuffs  with a h igher  pos tprandia l  ther- 
mogenes is  does no t  lead to addit ive effects. The relatively small  increase 
in pos tprandia l  the rmogenes i s  of the gelatine-MCT diet compared  to the 
gelatine or MCT diet under l ines  certainly a possible mutua l  inf luence of 
the food components .  

As the de terminat ion  of the  pos tprandia l  core t empera tures  demon-  
strates, the  heat  s torage after ingest ion of the different exper imenta l  diets 
is identical  and  does not  exceed  0.5 % of the es t imated the rmogen ic  effect. 
Using small rats, the extent  of heat  storage dur ing the postprandia l  phase  
can be neglected.  

In  conclusion,  it can be said that  direct  calorimetric measu remen t s  are 
able to es t imate  the  thermic  effect  of diets in labora tory  animals  wi th  good  
reproducibil i ty.  Its appl icat ion could be of impor tance  for the develop- 
m e n t  of such  dietary t rea tments ,  wh ich  induce  a high pos tprandia l  heat  
loss, leading to a lower  eff iciency of energy  utilization. Such  diets could  be 
useful  in the dietary the rapy  of states of obesi ty  with h igh risk. Bu t  fur ther  
basic research mus t  be pe r fo rmed  before the appl icat ion of the rmogen ic  
diets in h u m a n  beings can be r ecommended .  

Summary 

The postprandial thermic effect of diets containing different protein and fat 
moieties was estimated in young male growing rats by direct calorimetric measure- 
ments. 

The postprandial thennogenesis after ingestion of the control diet, which con- 
tained 30 % of casein, corresponded to 8.3 % of the gross energy. After exchange of 
half the casein by gelatine, the postprandial heat loss increased to 19.3 % of the gross 
energy. Substitution of lard by medium-chain triglycerides and gelatine caused a 
further increase of therrnogenesis to 20.3 % and 22.6 % of gross energy, respectively. 
Compared to the control diet, the differences are highly statistically significant. 

The postprandial heat production after ingestion of the casein and casein- 
gelatine-containing diets occurred 2.5 hours after food intake and lasted about 2-3 
hours. The rnedium-chaln triglycerides-containing diets induced 45-90 minutes 
after food intake a significant increase of the heat production, lasting likewise 
2-3 hours. The combination of dietary components with a hlgh postprandial ther- 
mogenetic effect did not lead to an additive heat production. 

A very close correlation could be found between the amount of food intake and 
the postprandial heat loss. The core temperature of rats increased significantly after 
ingestion of the experimental diets. In the postprandial state it did not differ 
between the four experimental groups. 

The results demonstrate that the postprandial heat loss can be significantly 
increased by selected dietary components. The development of diets with a lower 
efficiency of energy utilization could be of interest for special dietary treatments, as 
for example, in certain states of obesity. 
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Zusammenfassung 

Es wurde die postprandiale Thermogenese yon Di~ten unterschiedlichen Pro- 
rein- und Fettanteils an jungen m~innlichen wachsenden Ratten mit der direkten 
Kalorimetrie bestimmt. 

Die postprandiale Thermogenese naeh Kontrolldi~it, die 30 % Kasein enth~It, 
betrug 8,3 % der aufgenommenen Bruttoenergie. Nach Austausch der H~iIfte des 
Kasein durch Gelatine erh6hte sich die postprandiale W~rmeabgabe auf 19,3 % der 
aufgenommenen Bruttoenergie. Substitution yon Schmalz dureh mittelkettige 
Triglyceride und kombinierte Substitution dutch mittelkettige Triglyceride und 
Gelatine verursachten einen weiteren Anstieg der Thermogenese auf 20,3 % bzw. 
22,6 % der aufgenommenen Bruttoenergie. Verglichen mit der Kontrolldi~t sind 
diese Differenzen statistisch hoeh signifikant. 

Die postprandiale Thermogenese nach Kasein- und Kasein-Gelatine-haltigen 
Di~ten tritt 2,5 Stunden nach der Nahrungsaufnahme ein und dauers 2-3Stunden. 
Die Diiiten, die mittelkettige Triglyceride enthalten, m/fen 45-90 Minuten nach der 
Nahrungsaufnahme einen siEnifikanten Anstieg der W~/Tneabgabe hervor, der 
2-3 Stunden dauert. Die Kombination yon Di&tkomponenten mit einer hohen post. 
prandialen W~rneabgabe fiihr~ nicht zu einer additiven Wiirmeabgabe. 

Es bestand eine enge Korrelation zwischen der aufgenommenen Nahrungs- 
menge und der postprandialen W~-rneabgabe. 

Die Kemtemperatur der Ratten stieg naeh Nahrungsaufnahme der Versuchs- 
di&ten signifikant an. In der postprandialen Phase wurden jedoch keine signifikan- 
ten Unterschiede zwischen den vier Versuehsgruppen gefunden. 

Die Ergebnisse zeigen, dab die postprandiale W~irmeabgabe durch ausgew~ihlte 
Di~tkomponenten signifikant gesteigert  werden kann. 

Die Entwicklung yon Di~iten mit  einer geringen Effizienz der Energieverwer- 
tung kSnnte yon Interesse sein ffir spezielle Di~tbehandlungen wie zum Beispiel 
der Adipositas. 

K e y  words: dietary induced thermogenesis,  direct calorimetry, postprandial 
core temperature  
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