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@*+&de k i n e t i c s  i n  s i x  female obese human volunteers .  - -  

Applicat ion is  made t o  use two l O u C i  doses of  1-3 I4C - glycero l  f o r  
g lycer ide  k i n e t i c  s t u d i e s  i n  each of s i x  obese i n d i v i d u a l s .  
s u b j e c t s  a r e  female volunteers  between t h e  ages of 21-50 years ,  and 
each i s  motivated by a d e s i r e  t o  l o s e  weight during t h e  course of  :he 
experiment. 
and September 21st, 1971. 

These 

I t  i s  planned t o  undertake t h i s  experiment between J u l y  19th 

PURPOSE OF STUDY 

I t  i s  intended t o  determine t h e  r a t e  of  s e c r e t i o n  from t h e  l i v e r  i n t o  
t h e  plasma of endogenous plasma g lycer ides  before  and a f t e r  d i e t a r y  
r e s t r i c t i o n s  of p r o t e i n  and c a l o r i e  i n t a k e .  

Ind iv idua ls  become obese because t h e  r a t e  of  depos i t ion  of t r i g l y c e r i d e s  
i n t o  t h e  adipose tissue exceeds t h e i r  r a t e  o f  removal. 
i n  determining whether t h e  r a t e  of  supply of endogenous g l y c e r i d e s ,  
s e c r e t e d  as l i p o p r o t e i n s  from t h e  l i v e r ,  i s  g r e a t e r  i n  obese ind iv idua ls  
than  i n  normal s u b j e c t s ,  and whether t h e  r a t e  of g lycer ide  s e c r e t i o n  i n  
obese s u b j e c t s  can be a l t e r e d  by d i e t a r y  manipulation and by loss of 
weight. 

There are a number of ways i n  which g lycer ide  k i n e t i c s  can b e  s t u d i e d ,  
b u t  a l l  those  a v a i l a b l e  f o r  human experimentation involve t h e  use of  
r a d i o a c t i v e  i so topes  (1 ,2 ,3) ,  We consider  t h a t  i n  general  t h e  method 
publ ished by Farquhar et  a l .  ( 3 )  provides t h e  most s a t i s f a c t o r y  method 
f o r  measuring t h e  g l y c e r i d e  s e c r e t i o n  r a t e  yet  a v a i l a b l e .  

We a r e  i n t e r e s t e d  
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JUSTIFICAT&d FOR THE USE OF “C LABELLED GLYCEROL 
N -  - .- 

A t  t h e  present  time i t  has not been found p o s s i b l e  t o  procure ”C l a b e l l e d  
ycero  f o r  t h e  k i n e t i c  s t u d i e s  proposed. Farquhar ( 5 )  used e i t h e r  5 H  o r  

f f C ; l g d l l e d  g lycero l  i n  h i s  i n i t i a l  s t u d i e s ,  but subsequent ly  used only 
2 Z c ‘460~ g e  b a s i s  t h a t  t rans loca t ion  of 3H from t h e  g lycero l  might occur. 
$ E :@t$&g@ t h i s  is  a p o s s i b i l i t y  with I4C, LeRoy (4)  s t a t e s  t h a t  formate-14C 

“ C  l a b e l l i n g  i n  l i v e r  and b r a j n  purines ,  but  would d i s i n t e g r a t e  a t  such 
a r a t e  as  t o  produce maximum mutation r a t e s  l e s s  than t h e  spontaneous 
r a t e  of  gene mutation. 
In view of t h e  g r e a t  s e n s i t i v i t y  with which 14C d i s i n t e g r a t i o n  can be  
measured i n  a l i q u i d  s c i n t i l l a t i o n  counter ,  i t  has been est imated from 
publ ished d a t a  ( 3 )  t h a t  l O u C i  i s  s u f f i c i e n t  t o  g ive  r e l i a b l e  es t imates  
f o r  each experiment. 

5 

E 
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(3 -. - .  Y : .- iven2tB mice i n  s i n g l e  doses equivalent  t o  300-500 m C i  i n  man produces 

L 
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DETAILS OF TECHNIQUE 

When g l y c e r o l  is  i n j e c t e d  intravenously i n t o  human s u b j e c t s ,  50% i s  
immediately oxidised t o  C02 and water, (5) some is  converted t o  glucose 
and a propor t ion  is  converted t o  a-glycerophosphate i n  t h e  l i v e r  c e l l s ,  
and thence incorporated i n t o  t h e  glycerol  moiety of hepa t ic  g l y c e r i d e s .  
From t h e  l i v e r  some g lycer ide  is  secre ted  i n t o  t h e  plasma, c i r c u l a t e s  
t o  t h e  adipose t i s s u e  and t h e r e  i s  hydrolysed t o  f a t t y  ac ids  and g l y c e r o l .  
The g lycero l  component i s  not  incorporated i n t o  t h e  adipose t i s s u e  as  such, 
but  r e c i r c u l a t e s  t o  t h e  l i v e r  and i s  t h e r e  recycled (6) .  In  t h e  technique 
of Farquhar e t  a l .  (3 ) ,  14C labe l led  g lycero l  is  i n j e c t e d  in t ravenous ly  
and t h e  incorpora t ion  of the  labe l  i n t o  t h e  plasma g lycer ides  is  measured. 
From t h e  subsequent decay i n  g lycer ide  s p e c i f i c  a c t i v i t y  a value f o r  t h e  
g lycer ide  s e c r e t i o n  r a t e  i n  the  s teady s ta te  can be  ca lcu la ted .  
Farquhar e t  a l .  (3) have used 15uCi of g l ~ c e r o l - l - 3 - ~ ~ C  i n  t h e i r  s t u d i e s  on 
humans, which have included some obese s u b j e c t s  (personal  communication). 
From t h e i r  d a t a  t h e  b i o l o g i c a l  h a l f - l i f e  of glycerol-1-3-14C appears t o  
be between 4 and 8 hours. 
by Paul and Bortz (j) ,  from which a mean b i o l o g i c a l  h a l f  l i f e  of  about 
8 hrs .  is  ca lcu la ted .  

This is  confirmed by some prel iminary s t u d i e s  

DOSAGE CALCULATIOK 

ASS OPT I ONS 

1 O p C i  of  14C g lycero l  i s  t o  be given t o  each subjec t  on twc occasions 
a t  l e a s t  40 days a p a r t .  
The maximum bio logica l  h a l f - l i f e  of  glycerol-l-3-14C is  1 2  hours - 0 . 5  
days. 
A l l  t h e  14C is  concentrated i n  t h e  c r i t i c a l  organs of  t h e  body, namely 
adipose t i s s u e  and bone. 
The minimum body weight of t h e  obese s u b j e c t s  i s  70 Kg, and f a t  and bone 
toge ther  cont r ibu te  at  a minimum 18 Kg. 



7.215 uCi. days . * .  uCi.days = 10 m a  
equivalent to a constant dose of 7.115 PCi for 1 day 

4 Fraction of I4C disintegrating in 1 day = - 
lo7 

UCi. . ' , uCi. disintegrating = 7.215~4 = - 2.886 

1 o6 
6 

lo7 
9x10 reps. h l e n  luCi completely disintegrates in 1 g tissue = 

6 

18xlO3 
. * .  When 1bCi completely disintegrates in 18 Kg tissue = 9x10 reps. 

. . . When 2.886 pCi disintegrates dose 
lob 

reps. - 1.4)3 millireps 9x106 
=3 !1x10 106 - 

Since the experiment is to be repeated, the total maximum &#e is 2.886 millireps. 
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The &obsa& may be-  kpnsidered i n  two o ther  ways. 

(1) $aGl and Bertz>(S)  s t a t e  t h a t  50% of t h e  i n j e c t e d  g l y c e r o l  i s  imme- 
d_i&tely oxidized t o  carbon dioxide and water. 
$,%of t h e  g l y c e r o l  is  converted t o  glucose.  + -a maximum, o n e - f i f t h  of t h e  glucose w i l l  be incorpora ted  i n t o  t h e  
g3ycerol  moiety p f  t h e  adipose t i s s u e  t r i g l y c e r i d e .  
en_d-up at t h i s -  d t e .  
a@ut.?ix&ys: e).  
f@ ’. : - ? : : ; = %  

S k L p e r  et 31. 38 have s t u d i e d  b icarbonate  excre t ion  and l o c a l i z a t i o n  
i n  t h e - r a t .  

H CO i n t o  a 70-Kg man, t h e  r a d i a t i o n  i n  t h e  bone, where long-term 3 
r e t e n t i o n  w i l l  occur ,  would be 0.03 m i l l i r e p s  p e r  day a t  one t o  two 
weeks (8). Hence, even assuming t h a t  50% of t h e  i n j e c t e d  g l y c e r o l  i m -  
mediately e n t e r s  t h e  b icarbonate  pool the  bone r a d i a t i o n  a t  one t o  two 
weeks w i l l  be only 0,015 m i l l i r e p s  p e r  day. 

L. .. 

Therefore ,  a t  a maximum, 
From t h e  publ ished d a t a ,  

Hence 1 u C i  might 
The h a l f - f i f e  of adipose t i s s u e  t r i g l y c e r i d e  i s  

Calcula t ing  t h e  t o t a l  adipose t i s s u e  i r r a d i a t i o n  
~ O . j , k g . ; , i g ~ i d u a l  g ives  a value, of 3.26 m i l l i p e p s .  

(2) 
I f  t h e i r  d a t a  are ext rapola ted  t o  a 10 u C i  i n j e c t i o n  of 

14 

SOURCE : 

Glycerol  1:3 1 4 C  i n  aqueous s o l u t i o n  can be obtained commercially i n  
steri le,  pyrogen-free form s u i t a b l e  f o r  intravenous i n j e c t i o n  i n t o  human sub- 
jects.  
be a b l e  to  provide  this. 

Schwartz/Mann and ICN (Chemical and Radioisotope Divis io7)  would 
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