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SUMMARY 

In the epididymal fat pad from fed rats the amount of glycerol released due to en- 
dogenous lipolysis of triglycerides is balanced by synthesis of glycerol de novo. At a 
steady state, about 1.7 % of glyceride ester bonds are split and resynthesized per 2 4 h, 
which according to the first-order reaction rate renders an estimate of 4I days for the 
half-life of tissue trigiyceride. The release of free fatty acids from the tissue is lower 
than that of glycerol, when compared on an equivalent basis. Measurement of fattY 
acid outflow relative to glycerol enables, therefore, to differentiate between the fatty 
acid retained within the tissue by re-esterification in situ and fatty acid exchanging 
with exogenous pools. The values for the "exogenous" turnover of fatty acid thus 
obtained represent only a fraction of the total turnover of ester bonds and fail into 
the range of similar data derived from fatty acid disappearance studies. 

The ratio fatty acid outflow: glycerol release is increased on fasting and reduced 
on addition of glucose to the incubation medium or in tissues from rats refed after a 
period of fasting. In the latter, the surplus of glycerol synthesized over glycerol released 
is utilized for net deposition of external fatty acid. Glucose does not affect the amount 
of glycerol released, but  reduces the fatty acid outflow by promoting glycerol syn- 
thesis. Lack of interdependence between esterification and lipolysis is thus indicated. 
In the presence of epinephrine, glycerol release grossly outbalances its synthesis, 
despite enhancement of the latter. Addition of large amounts of glucose suppresses 
the escape of fatty acid from such tissues, by raising the rate of esterification to that of 
lipolysis, and restoring the equilibrium at a higher level of triglyceride turnover. 

INTRODUCTION 

The steady state of adipose tissue is maintained through a dynamic equilibrium 
between esterification and hydrolysis of its TG. The FA freed by hydrolysis may, 
upon activation, be re-esterified with ~-glycerophosphate, by a series of reactions out- 
lined by ROSE AND SHAPIRO 1. The glycerophosphate is most probably totally derived 

Abbreviations: TG, triglycerides; FA, free (unesterilied) fa t ty  acids. 
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from the metabolism of glucose, since there is virtually no utilization of glycerol in 
adipose tissue 2, due to the lack of glycerokinase s. Any glycerol generated is therefore 
expected to diffuse out readily, as it appears to be metabolically inert in adipose 
tissue. 

Based on these considerations an assessment of the turnover of adipose TG was 
undertaken by  juxtaposing the synthesis of TG-glycerol as assayed by  incorporation 
of glucose carbons, with the rate of TG-lysis as estimated by  the loss of glycerol from 
the tissue. The values of glycerol outflow obtained, were then compared with those 
of FA esterification derived from measurement of the conversion of external medium 
FA into the tissue TG 4. The release of tissue glycerol was also measured under con- 
ditions affecting TG esterification and lysis, and compared with the concomitant flow 
of FA. The data  were then interpreted in terms of turnover of tissue TG and of its 
constituent moieties. A preliminary report on this subject appeared 5. 

EXPERIMENTAL 

Epididymal fat pads were excised from albino rats of Hebrew University strain, 
weighing 200-250 g. The tissues were rinsed in a 0. 9 % NaC1 solution and incubated 
in a 4 % solution of bovine albumin (Pentex, USA) at pH 7.4 in a shaking water bath  
at 37 °. If  not otherwise indicated, the incubation media in a final volume of 3 mi 
contained 3 mg glucose and about 4 ~equiv of potassium palmitate. All measurements 
were made after an initial preincubation of 15 min, following which the tissues were 
rinsed and transferred into a fresh medium. [14ClGlucose or [I-14C~palmitic acid 
obtained from Amersham (Great Britain) were used. At the end of incubation the 
tissues were thoroughly rinsed in NaC1 and albumin solutions, homogenized, extracted 
and processed as outlined previously 4. An aliquot of medium was also extracted for 
FA determination. The heptane solution of tissue TG was divided into several aliquots. 
One was used for the determination of total  counts incorporated into TG, while an- 
other aliquot of heptane was evaporated and hydrolysed by heating for 2 h at 60 ° 
with 0. 5 N KOH solution in 75 % ethanol. After acidification, the FA were extracted 
with heptane and counted as described previously in a toluene scintillator 4. An aliquot 
of the ethanolic phase containing glycerol was counted in BRAY'S scintillator e. Correla- 
tion of the readings in the different scintillation media and correction for quenching 
was derived by  the use of internal standards. 

Glycerol was determined on an aliquot of medium, or in aqueous tissue homo- 
genate, by  a slightly modified method of BERGMEYER et al. 7, using glycerokinase and 
glycerophosphate dehydrogenase obtained from Boehringer (Germany). Deproteiniza- 
tion of the medium was carried out by the addition of equal volumes of matched 
Ba(OH)2 and ZnSO, solutions. Total volume of the final reaction mixture was i ml 
including O.l-O. 3 ml of the sample. The final concentration of the reagents was as 
reconmlended by  BERGMEYER et al. 7 except that  half the amount  of the glycine-  
hydrazine buffer (pH 9.8) was added. 

RESULTS 

Release of glycerol from adipose tissue 

Release of glycerol in vitro from rat  epididymal fat tissue was observed previously 
by  LYNN eta/ .  s, LEBOEUF et al. 9, as well as in this laboratory 1°, using the peri0date 
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oxidation and chromotropic acid reaction for the assay of glycerol. Fig. I gives the 
time relationship of glycerol release in tissues from rats at various conditions, as 
determined with a specific enzymic method. It should be pointed out that in order 
to obtain a straight line corresponding to metabolic release, preincubation of the tissue 
was found necessary. The quantity of glycerol in epididymal fat pad, when ground 
immediately after excision from fed or fasted rats, ranged from 0.8 to 2.0/,moles/g. 
An initial diffusion of part of the preformed tissue glycerol appears responsible for a 
disproportionate increment during the first minutes of incubation. The level of tissue 
glycerol drops during the preincubation and does not change appreciately on subse- 
quent incubation. The release of glycerol into the medium continues linearly, even when 
large amounts are produced, as in the presence of epinephrine (Fig. I). 

4.4 

3.E 

E 
~-2,8 

2.C 

t9 
1.2 

OA 

: r : con t r o l  

x fas t i ng  
o o epinephr ine 

0 30 60 90  120 
T ime  ( ra in)  

Fig. I. Release  of glycerol  f rom ep id idyma l  fa t  pads  in vitro, The  t i ssues ,  we igh ing  a b o u t  500 m g  
were p r e incuba t ed  for 15 rain  a t  37 ° in  3 m l  of a 4 % a l b u m i n  so lu t ion  con t a in ing  3 m g  of g lucose  
and  t he  glycerol release a t  t h i s  t i m e  in t e rva l  d isregarded,  In  s u b s e q u e n t  t i m e  in t e rva l s  t h e  glycerol  
i n c r e m e n t s  were m e a s u r e d  af te r  t he  t r ans fe r  of the  t i s sues  in to  a f resh  m e d i u m  of ident ical  q u a n t i t y  
a n d  composi t ion .  Each  line shows  the  resu l t s  of a r ep re sen t a t i ve  expe r imen t .  Ep inephr ine  w a s  

p re sen t  in the  a m o u n t  of io #g /g  t issue,  

Experiments were also carried out to exclude the possibility that part of the 
glycerol released may originate from the cleavage of tissue =-glycerophosphate, 
rather than from TG-lysis. The level of =-glycerophosphate as determined enzymi- 
cally constitutes only a small fraction of that of preformed glycerol. On incubation of a 
fat-poor tissue homogenate fortified with =-glycerophosphate at pH 7.4, practically 
no increment in glycerol was encountered. This observation is similar to that of 
VAUGHAN u who found a weak =-glycerophosphatase activity in adipose tissue with 
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pH optimum between 5-6 and 9-1o, well beyond the conditions applied throughoLlt 
the present study. 

Comparison of glycerol synthesis and release and FA esterification 

Distribution of glucose carbons into adipose tissue constituents has been in- 
vestigated by CAHILL et al. x2. Table I records the results of similar measurements of 
glycerol and FA synthesis, as well as of glycerol and FA release and esterification 
performed on epididymal fat tissues from the same animal. Since the incorporation of 
glucose carbons into TG-glycerol has been found by CAHILL et al. 13 to follow a straight 
line with time, a comparison of simultaneous glycerol synthesis and release seems 
valid. As seen in Table I, a close agreement was found between amounts of glycerol 
synthesized and lost from tissues of fed rats incubated with [14C]glucose. As only small 
changes in medium FA were observed, it may be inferred that most of the newly 
elaborated glycerol is utilized for re-esterification of FA arising from endogenous 
lipolysis of the TG and thus to replace the loss of TG-glycerol. Only a small fraction 
is required for the esterification of FA-synthesized de novo because the extent of 
lipogenesis from glucose is small compared with the rate of exchange of FA through 
lipolysis. The amount of palmitate esterified by the contralateral fat pad bathing in the 
[i-l~C]palmitate medium is somewhat less than equivalent to the amount of glycerol 
synthesized or released during the same time interval. Because TG formation requires 
equivalent amounts of glycerol and FA one should expect a close agreement between 

T A B L E  I 

TURNOVER OF GLYCEROL AND FATTY ACID MOIETIES OF ADIPOSE TISSUE TRIGLYCERIDES 

Rat epididymal fat pads weighing 500 mg were incubated for i h in 3 ml of a 4 % albumin solution 
containing 3 mg of ~14C]glucose and about 4/~equ iv  of non-labeled potassium palmitate. Contra- 
lateral pads were incubated in a similar solution but with non-labeled glucose and [ 1-14C] palm irate. 
Synthesis  of FA de  n o v o  in  # e q u i v  was obtained b y  d iv id ing  counts/rain incorporated into the 
fat ty  acid moiety  of tissue TG by  the specific activity of glucose carbons and dividing again 
b y  17, their assumed average chain length. Glycerol synthesis in/~moles ,  was calculated by  d iv id ing  
counts]min found in TG-glycerol by  the specific act ivity  of glucose carbons and again by  3- The 
final value is expressed in thirds of /zmoles  in order to obtain direct comparison w i t h / z e q u i v  of 
labeled palmitate esterified. The rate of esterification was measured as outlined in ref. 4. Release 

of glycerol was assayed enzymically on a sample of the medium. 

Tissues from animals Fed Fasted 

Expt. No. I I1 I I I  1V ! I I  l l i  IV  

FA Synthesis # e q u i v / g / h  

Glycerol synthesis 1/3 /zmoles/g/h 

Glycerol release 1/3 /*moleslg]h 

FA es t e r i f i ca t ion /~equ iv /g /h  

O.I2 0.08 O.13 O.II 0.04 0.05 O .O1  O.OI 

2.72 2.17 1.98 1.86 3 .I8 3 '81 4 -12 4-44 

2.13 2.40 1.72 1.92 6.90 7.14 6.15 5-55 

1.60 1.80 1.42 1.23 1.37 1.15 1.40 1.O 4 

T*ssues from animals 

Expt. No. I 

Refed Fed + epinepkrine 

1I I l l  I V  l I t  I l i  I V  

FA S y n t h e s i s / z e q u i v / g / h  

Glycerol synthesis I /3/~moles/g/h 

Glycerol release I]3 # m o l e s / g / h  

FA e s t e r i f i c a t i on / , equ iv ]g ] h  

0.33 o,21 0.39 o . I9  o.oi  o .o i  o,oo o.oo 

3.12 3.69 5 .12 2.6I 3~57 3.4 ° 4.97 5.15 

2,34 2.1o 1.88 1.65 8 7 7  I 1 . 7  ~ o , I  8 . 3 8  

3.5 o 3.63 4.8o 2.68 . . . . . . . . . .  

B i o c h i m ,  B i o p h y s . . 4 ¢ ~ ' a ,  7 ° (I963) ,.o9--~i 7 
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the synthesis of glycerol and incorporation of FA into TG. The possible reason for the 
observed difference may be due to a lag in equilibration between the radiopalmitate 
absorbed from the external medium and the FA arising from endogenous lipolysis. 
Thus, specific activity in the metabolic compartment at which re-esterification of FA 
occurs, is lower than that  of medium FA. No such difficulty seems to exist in the 
availability of external glucose. 

When tissues from rats fasted for 48 h are compared with those of fed rats, an 
increase in glycerol synthesis is evident but it is not sufficient to match the amount of 
glycerol lost, signifying an escape of TG-derived FA from the tissue. It  should be 
remembered that  the experiments of Table I were performed in the presence of glucose, 
which may in such tissues minimize the difference between the glycerol synthesis and 
release, by  stepping up the former. In tissues obtained from rats refed for 48 h after a 
starvation period of 4 days, the synthesis of TG-glycerol is larger than glycerol ap- 
pearing in the medium. The excess is required in part to esterify the newly syn- 
thesized FA, which rise to twice the amount found in formally fed rats. Esterification 
of FA absorbed from the medium is also enhanced, and in contradistinction to the 
tissues from fed rats quantitatively exceeds that of glycerol release. This finding 
indicates that  most of the glycerol surplus is utilized for the net conversion of medium 
FA to TG. 

When epinephrine, IO ~g/g tissue, is included in the incubation medium, the 
synthesis of TG-glycerol increased to levels comparable to those of fasting rats, but  is 
surpassed by the release of glycerol. The large discrepancy between the glycerol lost 
and replaced accounts for the marked release of FA, well known to occur on stimula- 
tion with epinephrine. FA esterification cannot be accurately measured in this 
condition because the tissue deviates from the steady state, the external FA rise 
marked during incubation and incorporation of FA into TG being retarded with timO 4. 

Correlation of glycerol release and FA outflow 

In Table II the rate of FA outflow from the tissue is compared on an equivalent 
basis with the release of glycerol. The FA outflow includes net release of FA by the 
tissue, as well as that  portion of TG-derived FA which exchanged with medium FA. 
As seen in Table II tissues from fed rats incubated in absence of glucose remain 
practically in a steady state as far as medium FA uptake and release is concerned. 
The ratio of FA outflow to glycerol indicates that  about 7 ° % of endogenously lysed 
FA are re-esterified in situ. Since there is little change in medium FA it may be con- 
cluded that  the remaining 3 ° % of TG-derived FA are exchanged with those of medium. 
Addition of glucose to the medium with the contralateral fat pad does not significantly 
affect the amount of glycerol contributed to the medium. The increased elaboration of 
glycerol in such tissue enables net uptake of medium FA and promotes endogenous 
re-esterification. The ratio of F A  outflow: glycerol indicates that  as much as 85 % of 
FA produced by TG lysis are retained within the tissue. 

Like in tissues of fed rats, the release of glycerol from rats starved for 48 h does 
not seem to be affected by the addition of glucose in vitro. The release and outflow of 
FA, however, are markedly diminished in the presence of glucose. As indicated by the 
FA outflow: glycerol ratio, inclusion of glucose elevates the esterification capacity 
of the tissue from 25 to 60 % of the FA originating from within. Thus the state of 
tissues from fed rats incubated without glucose is approached. 

B'iochim. ~?io~hys. A c;~, 70 (1963) lO9-117 
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T A B L E  II  

R E L A T I O N  OF G L Y C E R O L  R E L E A S E  TO F A  O U T F L O W  F R O M  A D I P O S E  T I S S U E  

I n c u b a t i o n  of e p i d i d y m a l  fa t  pads  was  carr ied ou t  as ou t l ined  in Table  I except  t h a t  glucose was  
o m i t t e d  in controls .  The  outf low of the  F A  f rom t he  t i ssue  was  ob ta ined  by  d iv id ing  t he  c o u n t s  
pe r  rain of [I-14C]palmitate  r e m a i n i n g  in t he  m e d i u m  a t  the  end of i ncuba t ion  by  i ts  initial specific 
a c t i v i t y  (coun t s /min / t t equ iv )  and  s u b t r a c t i n g  t he  va lue  ob ta ined  f rom the  F A  c o n t e n t  of t he  
m e d i u m  a t  t h e  end  of incuba t ion .  In  e x p e r i m e n t s  wi th  ep inephr ine  9 m g  of glucose and  5/~g 
of t he  h o r m o n e  were p r e sen t  in t he  m e d i u m  wi th  50o m g  t issue in s t ead  of 3 m g  of gluc~)se in o ther  

expe r imen t s .  S t a n d a r d  dev ia t ion  + SD was  ca lcula ted  f rom the  fo rmula  ~/27(dl =/ (n --- ~-i where d 
deno te s  dev ia t ion  f rom t he  m e a n  and  n the  n u m b e r  of exper imcnts .  

Fed Fasted Re fed 

Tissues: with witho*tt with without with w4lkout 

Glucose Glucose Glucose 

Fed .4- Epinephrine 

zm th  w*thout 

Glucose 

Glycerol  release Mean  2.23 1.92 4.92 4-74 2.19 1.88 
~/3 /zmoles/g/h S.D. t o . 5 1  ± 0 . 4 6  ± 1 . 6 4  ~2o.95 ± o . 3 t  ±:0.63 

F A  release* M ean  ----o.48 o.o9 0.75 2.92 -- 1.19 - -0 .82 
/ , equ iv /g /h  S.D. -4-o.79 4-0.o7 ± 0 . 5 5  :k i .35  ±0 .38  4-o. z6 

F A  outf low Mean  0.36 0.56 2.o2 3.27 o . io  o.19 
/ , equ iv /g /h  S.D. 4-0.25 4-o.17 £ 0 . 6 3  :k i .33  ± 0 . o  5 £-o.o8 

FA outf low Mean  ,.o.I 5 o.29 o.4o 0.64 0.04 o.13 
Glycerol release S.D. _ko.o8 ~ o . o 9  ±o .14  ± 0 . 2 0  4-o.o16 ± o . I o  

No. of e x p e r i m e n t s :  io  io io io  7 io  

8.21 S.oo 
± I . 9 I  2~2.29 

1.20 4.85 
±0 .93  i i . 4 5  

1.99 5-35 
~_~ t.32 i21.5I  

0.22 0.69 
± o . , 1  ±o.1~ 

~ IO 

* N e g a t i v e  s ign ind ica tes  u p t a k e  of F A  f rom t he  m e d i u m .  

Tissues from refed rats avidly esterify FA from medium while their FA outflow 
is correspondingly low. The rate of endogenous lipolysis does not differ much from 
that  of fed rats, and is only slightly influenced by glucose in vitro. The resulting ratio 
FA outflow: glycerol signifies the re-esterification of close to 9 ° % of FA arising from 
TG lysis. In the presence of glucose there is practically a complete retention of tissue 
FA. 

Addition of epinephrine to a medium with tissues of fed rats elevates the tissue 
glycerol output about 4-fold, irrespective of the presence of glucose. The FA increment 
likewise reaches high values, but may be effectively suppressed by  glucose. Thus, 
while glucose does not influence the rate of epinephrine-enhanced lipolysis, it enables, 
through the augmented glycerol synthesis, the containment of most of the FA freed 
within the tissue. This is exemplified by an average increase in the re-esterification 
from 3 ° to 7 ° % of the cleaved ester bonds, equivalent to the glycerol released. Thus 
in the wake of a greatly increased breakdown of glucose in epinephrine-stimulated 
tissue, the equilibrium between esterification and lipolysis tends to be restored. The 
small loss of FA in the presence of glucose occurs now at a much higher level of TG 
turnover and represents only a small fraction of FA originating from TG lysis. 

DISCUSSION 

A balance between glycerol synthesis and glycerol release has been demonstrated in 
adipose tissue excised from fed rats. In such tissue close to equilibrium with respect 
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to FA in- and outflow, the amount of glycerol surrendered by lipolysis or re-synthe- 
sized from glucose actually'represents the turriover of TG, provided that lipolysis of a 
triglyceride molecule, once begun, proceeds until the liberation of free glycerol. If 
products of partial lipolysis are re-esterified to any significant extent, the values 
obtained apply only to the turnover of ester bonds of a complete molecule. The turn- 
over of the FA moiety in such case would exceed that of glycerol, commensurate with 
the rate of esterification of di- o r monoglycerides. 

WADSTROM 15 reported the appearance of lower glycerides in rabbit subcutaneous 
fat tissue after administration of epinephrine. He found an increase in lower glycerides 
from about 0. 3 to 3 % of the total tissue glyceride content. Such accumulation of 
intermediaries during enhanced lipolysis does not necessarily imply that they are 
utilizable as substrates for esterification. Indeed, the ratio resulting from the division 
of FA outflow (in t~equiv) by glycerol release (in thirds of tLmoles) does not exceed 
unity (Table II). Conservation of TG-glycerol through re-esterification of lower 
glycerides would requi:e a higher ratio. Furthermore, if re-utilization of products of 
incomplete lipolysis is prominent, measurement of esterification by incorporation 
of medium radiopalmitate into TG should render higher values than glycerol synthesis. 
The opposite result is obtained in Table II for tissues of fed rats. It is also pertinent 
that diglyceride has been excluded as a significant FA acceptor in rat adipose tissue by 
the experiments of SHAPIRO et al. Is. 

Mobilization of FA from adipose tissue may be effected either by TG-lysis as 
evident from the release of both FA and glycerol, and/or by decrease in endogenous 
reesterification, as seen from the increase of the FA: glycerol ratio in the receiving 
medium. In fasting or in the presence of epinephrine (Table II) a comparison of the 
rate of FA outflow with that of glycerol release reveals that the former is pronounced 
beyond the accounted increase in lipolysis. Reduction in re-esterification is due then 
to the insufficient glycerol synthesis. In fasting, inavailability of glucose makes the 
reason obvious, while under epinephrine, diversion of glucose into catabolic pathways 
seems responsible for the relatively inadequate elaboration of TG-glycero114. Upon 
inclusion of glucose in the incubation medi~t, the esterification of FA is sufficiently 
promoted to restrain FA outflgw, but there is little effect on the rate of lipolysis 
indicating no interrelation between these two processes. The dissociation of esterifi- 
cation from lipolysis is further demonstrated in Table III, where rise in esterification 
caused by the increase in medium FA concentration did not provoke a change in 
glycerol release. Glycerol synthesis, however, has been shown by CAHIr-L et a/. x3 to 
rise in response to the increased demand for esterification induced by high levels of 
medium FA. The rate of lipolysis remains also unaffected when esterification in epi- 
didymal fat pads in vitro is suppressed in the presence of KCN, CH2ICOOH or Nab" 
(see ref. IT), indicating that the decrease in esterification does not in itself activate 
lipolysis of tissue TG. 

While these findings point to the significance, of ~-glycerophosphate as the ac- 
ceptor of FA for re-esterification and as the determinant oITG turnover in rat tissues 
both in vitro and in vivo ~, this may not be the case in other species. In humans, 
glucose administration reduces the output of glycerol by adipose tissue, indicating 
conservation of tissue glycerol by promoting re-esterification of partially cleaved 
glycerides m. 

The value of 0.7 t~mole of glycerol split and resynthesized/g tissue/h seems 

Biochim. Biophys. Acta, 7 ° (z963) x o 9 - : : 7  



116 E. GOR[N, E. SHAFRIR 

T A B L E  ti1 

F A  I ~ S T E R I F I C A T I O N  A N D  G L Y C E R O L  R E L E A S E  A T  D I F F E R E N T  M E D I U M  [~'~\ C O N C E N T R A T I O N S  

Epid idymal  fat pads weighing about  500 mg were excised from rats  fed ad l i b i t u m  and given Io °~o 
glucose solution instead of drinking water  for 24 h before the experiment .  The tissues were in- 
cubated for one hour  in 3 ml of a 4 °/o a lbumin solution containing ~i-14C palmitate .  Glucose was 
omit ted  from the medium. The two tissues from one rat  were incubated each at different FA 
concen t ra t ion ' a s  indicated. The rate of esterification was calculated in ttequiv g/h as in ref. l. 

Glycerol release is given in thirds of/~moles/~/h.  

Initial medium FA /wquiv 

1.45 2.87 4. I4 9.o9 

FA Glycerol FA Glycerol FA Glycerol FA Glycerol 
esterification release esterification release eslcrification release esterification release 

Expt .  I 0.73 1.31 

1.65 1.6o 

Expt .  z 0.98 1.86 

2.6o 2.5o 

E x p t .  3 2.86 

Exp t .  4 2.54 

5.80 
2-35 2.35 

5-43 
1.23 1.33 

representative of the TG turnover in epididymal tissues of fed rats. Disregarding 
partial lipolysis, this would mean that  about 17 /Lmoles of TG are completely 
exchanged]24 h in epididymal fat pads of a 2oo-g rat,  which usually weigh i g. 
The TG content of such tissue amounts to about 9 ° % of its wet weight, which 
corresponds to about iooo /~moles of TG, taking 900 as the average molecular 
weight. About 1. 7 % of tissue TG molecules undergo then a complete exchange daily. 
Calculation of half-life of t issueTG according to the first-order reaction rate renders an 
estimate of 41 days. This should be considered as an average value for tile whole tissue 
since esterification and lipolysis in adipose tissue has been shown to proceed at  different 
rates in various compartments  of the tissuO. 

I t  seems of interest to compare tile half-life of TG as derived from the above 
considerations with the half-life obtained from disappearance of labeled FA from 
fat depots. The tissues TG have been labeled by the authors either by  feeding rats 
with different FA 19, feeding 3H20 (see ref. 2o), or by direct exposure of epididymal fat 
pads to FA by  the technique of STEIN AND STEIN 21. The values obtained in these 
studies after a long te rm follow up range from 6o to 19o days. I t  should be remembered 
that  FA disappearance rate pertains to exchange of FA originating in the tissue 
with other body pools and does not encompass the FA which are freed and re-esteri- 
fled in situ, with newly synthesized glycerol. Contrariwise, the presently determined 
glycerol turnover t ime of 41 days corresponds to the sum of endogenous and "exo- 
genous" tissue FA turnover. The "exogenous" turnover may  be estimated by using 
the FA outflow: glycerol ratios of Table II .  In tissues from fed rats in the absence of 
glucose on the average 29 % of the FA equivalent to glycerol escapes re-esterification, 
indicating that  the exogenous half-life of FA equals that  of glycerol multiplied by 
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t h e  f a c t o r  of IOO/2 9. T h e  r e s u l t i n g  f igure  of 14I  d a y s  c o m p a r e s  we l l  w i t h  t h o s e  o b -  

t a i n e d  f r o m  F A  d i s a p p e a r a n c e .  I n  t h e  p r e s e n c e  of g lucose  i t  i n c r e a s e s  t o  273 d a y s .  A f t e r  

4 8 - h  f a s t  w i t h  f a t  c o n t e n t  l o w e r e d  t o  80 % of t i s s u e  w e t  w e i g h t  a n d  g lyce ro l  r e l e a s e  

of 1.6 t~moles /g /h ,  t h e  T G - h a l f - l i f e  s h o r t e n s  t o  a b o u t  16 d a y s  a n d  t h e  " e x o g e n o u s "  

ha l f - l i f e  of F A  t o  25 days .  O n  r e f e e d i n g ,  t h e  ha l f - l i f e  of T G  r e t u r n s  t o  n o r m a l  b u t  

t h e  " e x o g e n o u s "  ha l f - l i f e  of t i s s u e  F A  l e n g t h e n s  to  s e v e r a l  h u n d r e d  days .  I t  a p p e a r s  

t h e n ,  t h a t  d e t e r m i n a t i o n  i n  vi tro of t h e  r a t i o  of F A  ou t f l ow  to  g lyce ro l  r e l e a s e  m a y  

s e r v e  as  a c o n v e n i e n t  e s t i m a t e  of t o t a l  a n d  " e x o g e n o u s "  t i s s u e  T G  t u r n o v e r  a t  v a r i o u s  

p h y s i o l o g i c  c o n d i t i o n s .  
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