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Summary. Mice homozygous for either the obese gene 
in linkage group XI  or the diabetes gene in linkage VII I  
exhibit syndromes similar to those of diabetes mellitus 
in man, including obesity and hyperglycaemia. A study 
of the lipolysis in vitro of the epididymal adipose tissue 
of 5 genotypes of mice, namely, ob/ob, ob/ob +, ob+/ob +, 
db/db, and db+/db +, demonstrates that the mutant homo- 
zygotes respond differently from wild type homozygotes 
to various lip~lytie agents. The agents tested were epine- 
phrine, norepmephrine, isoproterenol, corticotropin 1-- 
24, theophylline and iN ~6, O2-dibutyryl-cyclic-adenosine- 
3',5'-monophosphate. The response of ob/ob + tissue was the 
same as that of ob+/ob + tissue. The data indicate that 
there is a defect with respect to lipolysis in oh~oh and db/db 
mice. This is discussed in light of the involvement of 
cyclic AMP. 

Une Analyse de la Lipolyse in vitro de Souris Ob~ses 
Hyperglycgmiques et Diabgtiques 

Rdsumg. Les souris homozygotes (que ce soft le gbne 
obbse du troupe XI  ou le g~ne diabdtique du groupe VIII) 
prdsentent des syndromes semblables k ceux du diab@te 
sucr6 chez l'homme, y compris obdsit6 et hyperglycgmie. 
Une dtude de la lipolyse in vitro du tissu adipeux dpididy- 
moire de 5 ggnotypes de souris, soft, oh~oh, oh~oh+, ob+/ob +, 
db/db, et db+/db +, ddmontre que la r6action des homozy- 
gores mutants k divers agents lipolytiques diff@re de celle 
des homozygotes normaux. Les substances dtudi6es ont 
dtd l'adr6naline, la noradrdnaline, l'isoprotdrdnol, la cor- 
tieotropine 1 -  24, la th6ophylline et le ~6, O2.dibutyryl. 

eyclique-addnosine-3',5'-monophosphate. La rdponse des 
tissus ob/ob + est la re@me que celle des tissus ob+/ob +. Les 
donudes indiquent qu'il existe un trouble de la lipolyse 
chez les souris ob/ob et db/db. Ceci est examind k la Ituni~re 
du rSle joud par l' AMP cyclique. 

Untersuchungen der Lipolyse in vitro bei der fettsi~chtig. 
hyperglyk~mischen und der diabetischen Maus 

Zusammenfassung. M~use, die entweder fiir Fettsucht 
(ob) in der Verbindungskette XI  oder fiir Diabetes (db) 
in der Verbindungskette VII I  homozygot sind, weisen Syn- 
drome auf, die denen des menschlichen Diabetes mellitus 
~hnlieh sind. Das bezieht sich ouch auf Fettsucht und 
Hyperglyki~mie. Eine Untersuchung der in vitro Lipolyse 
der epididymalen adipSsenGewebe yon 5Mausgenotypen, 
ob/ob, ob/ob +, ob+/ob+, db/db und db+/db +, zeigte, dal~ mu- 
tante Homozygoten anders auf lipolytische Mittel reagie- 
ren als homozygote Typen der Wildform. Die gepriiften 
Wirkstoffe waren Adrenalin, 5,Toradrenalin, Isoproterenol, 
Corticotropin 1--24, Theophyllin und 1N 6, O2-Dibutyryl- 
zyklo-adenosin 3',5'-monophosphat. Die ~eaktionen des 
ob/ob+ Gewebes und des ob+/ob+ Gewebes sind gleichartig. 
Die Ergebnisse deuten auf einen Defekt der Lipolyse bei 
ob/ob und db/db Mausen hin. Die Bedeutung des cyclischen 
AMP in dieser Hinsicht wird diskutiert. 

Key.words: Lipolysis, obese hyperclycaemie mice, dia- 
betic mice, spontaneous diabetes, adipose tissue in vitro, 
catecholamines, cyclic AMP, dibutyryl cyclic AMP theo- 
phylline, ob gene, db gene, fatty acid mobilization, mouse 
plasma fatty acid. 

Introduction 
Syndromes similar to those of diabetes mellitus in 

man are produced in mice by both the obese and the 
diabetes mutations. These two autosomal recessive mu- 
rations arose spontaneously in Jackson Laboratory 
mice [11, 9]. The ob gene of linkage group X I  originated 
in Stock V mice and has been maintained in the highly 
inbred C57BL/6J strain (6). The C57BL/KsJ strain 
gave rise to and is presently carrying the db gene in 
linkage g roupVII I  [12]. A great many studies, reviewed 
by M E I ~  [17] and HELL,AN [8], have been under- 
taken to compare the metabolism of the obese (ob/ob) 
mouse with that  of its normal littermate (ob+/ob+). 
Little work on the heterozygote (ob/ob+)has been 
done. The general characteristics of the diabetic mouse 
(db/db) and the development of its disorder have been 
documented by COLEMAN and I-IUMMEL [2]. Although 
no lipolysis studies of the diabetic mouse have been re- 
ported, it has previously been found that  obese mouse 
adipose tissue or isolated fat cells exhibit an impair- 
ment of epinephrine- or norepinephrine-stimulated 
fat ty acid mobilization [13, 16, 18]. I t  has been specu- 

lated that  the lack of response of this tissue to cate- 
cholamines may be of major aetiologieal significance 
[16]. 

~ANDLE has proposed that  several disorders, in- 
eluding obesity and diabetes, are a result of high plasma 
free fa t ty  acid (FFA) concentrations [19]. Abnormal 
carbohydrate metabolism thereby would be reduced 
to the status of a secondary effect of this "fa t ty  acid 
syndrome". 

Cyclic adenosine-3',5'-monophosphate (cyclic AMP) 
has recently been singled out as a mediator of many 
hormonal effects. One such effect is the stimulation of 
lipolysis --  a function it presumably accomplishes by 
activating lipase, the rate-limiting enzyme in tri- 
glyeeride degradation [20]. Catecholamines are thought 
to stimulate FFA mobilization by acting on adenyl 
cyclase (possibly located at the membrane receptor site 
for the hormone), thereby raising the intracellular level 
of cyclic AMP. The effect of ACTIt is likewise mediated 
by cyclic AMP, although its receptor site may not be 
the same as the one for catecholamines [15]. Theo- 
phylline stimulates lipolysis by inhibiting the phos- 
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phodiesterase which catalyzes the conversion of cyclic 
AMP to 5'-AMP [20]. 

In  the light of these current findings, we felt it neces- 
sary to investigate the lipolysis in vitro of the epididy- 
mal adipose tissue of the obese mouse by  measuring 
the production of FFA in the presence of eatechola- 
mines, ACTH, theophylline or cyclic AMP. We also 
studied the tissue responses of the ob/ob + heterozygote 
and compared the obese tissue with tha t  of the similar 
diabetic mice and their controls. 

Materials and Methods 

Chemicals 
The sources of chemicals were as follows: bovine 

albumin (fraction V powder, f a t ty  acid poor, Pentex) ; 
ACTH 1--24 (synthetic corticotropin 1--24, a gift 
from Dr. S.A. Szpilfogel of Organon, t lolland); 
N 6, 02-dibutyryl-eyclic-adenosine-3' ,5'-monophosphate 
(Boehringer Mannheim); L-epinephrine bi tar t ra te  and 
L-norepinephrine bi tar t ra te  (Nutritional Biochemi- 
cals); Glucostat (Worthington); isoproterenol (Eli 
Lilly); oleic acid and theophylline (Mann); protein 
standard solution-bovine albumin (Armour); sodium 
diethyldithiocarbamate (Eastman);  Trizma base (Sig- 
ma).  

Mice 
All five genotypes of mice used in this s tudy were 

supplied and identified by  the Jackson Laboratory,  
Bar Harbor,  Maine. The genotypes were ob/ob, ob/ob +, 
and ob+/ob+ of the C57BL/6J  strahl, and db/db and 
db+/db+ of the C57BL/KsJ  strain. Most of the mice 
used were 3 to 5 months of age. They were fed ad libi- 
turn with Purina mouse chow until killing. 

Lipolysis 
Mice were killed by  COe asphyxiation and ex- 

sanguinated by  cardiac puncture. This method does 
not affect our results differently from killing by  de- 
capitation. The epididymal adipose tissue was removed 
immediately and rinsed in Krebs-Ringer bicarbonate 
buffer [3]. Six mice of one genotype were used in each 
experiment. 100~:20 mg of tissue from each mouse 
was incubated at each concentration tested in a given 
run. Each tissue sample was incubated in a 30 ml 
glass serum vial containing 2.9 ml 3 ~/o albumin in Krebs- 
Ringer bicarbonate buffer, p H  7.25.0.1 ml of a 0.1 M 
tris, p H  7.4, solution of the compound of interest was 
added to each flask just prior to incubation. The pre- 
parat ion of the theophylline media was the only ex- 
ception to this procedure: because of its low solubility, 
this compound was dissolved directly in the Krebs- 
l~inger bicarbonate buffer-albumin medium at the con- 
centration desired, stirred overnight in the cold, and 
used undiluted as the total  3 ml medium. After a 
90 minute incubation a t  37~ in a Dubnoff shaker 
(about 80 cycles per minute) under an atmosphere of 
95% O2-5~o CO2, the tissue from each flask was washed 

twice in distilled water, homogenized in i ml Dole's 
mixture [4], extracted and assayed for FFA content. 
1 or 2 ml of the incubation medium was also extracted 
and assayed. 

F_FA extraction and assay 
The FFA of tissue and medium was extracted by  

a modification of Dole's method [4], and assayed by  
the copper soap method of Duncombe [5] as follows: 
medium or tissue homogenate was extracted with a 
total  of 5 ml Dole's mixture, 5 ml n-heptane and 3 ml 
water. After this mixture was thoroughly shaken and 
allowed to settle, 4 ml of the heptane phase was trans- 
ferred to a glass centrifuge tube and evaporated to 
dryness with nitrogen in a 45~ water bath. Four ml 
CHC] a and 2.5 ml Duncombe's  copper reagent were 
then added; the tubes were mixed and centrifuged at  
733 • g for 5 minutes in a Sorval] GLC-1 centrifuge. 
After aspiration of the copper reagent, 3 ml of the 
remaining CHCI 3 solution was transferred to a tube 
containing 0.Sml diethyldithiocarbamate colonr rea- 
gent. A Spectronic 20 (Bausch & Lomb) was used to 
determine the 440 m~ optical density of samples and 
oleic acid ( > 9 9 %  pure) standards. This same extrac- 
tion and assay were used to determine plasma FFA 
on 0.1 ml of pooled plasma samples obtained by tail 
bleeding into heparinized capillary tubes. 

Blood glucose assay 
Blood glucose levels were determined with Glueo- 

star, using a slight modification of Worthington's  origi- 
nal procedure [22]. 0.05 ml of blood was diluted to 2 
ml with water. To this was added 1 ml each 0.1N 
NaOt I  and 2.0% ZnSO 4. 7H20, with mixing after 
each addition. After filtration through Wha tman  No. 
1 filter paper, 1 ml of the deproteinized filtrate was 
assayed for glucose. Worthington's  4X Chromogen 
and Glucostat were each dissolved, as supplied, in 
i00ml  distilled water. One ml of each of these solutions 
was added to the 1 m] filtrate and incubated for 30 min 
at  37~ One drop of 4N tIC1 was then added to stop 
the reaction. After five minutes, the optical density at 
400 m~ was determined with a Spectronic 20. 

Abbreviations 
cyclic AMP: cyclic adenosine-3' ,5'-monophosphate 
dibutyryl  cyclic AMP: N ~, 02-dibutyryl-cyclic- 
adenosine-3' ,5 '-monophosphate 
db: the gene diabetes (linkage group VI I I )  
ob: the gene obese (linkage group XI)  
tris: tris (hydroxymethyl)aminomethane-HC1 
FFA: free fatty acid or non-esterified fatty acid. 

Results 
Body weight and blood glucose 
Obese and diabetic mice at  the age used in this 

s tudy are approximately twice as heavy as normal and 
heterozygous mice. Table 1 presents a comparison of 
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the blood glucose levels of these 5 types  of mice. ~Tor- 
real mice and  ob/ob + heterozygotes exhibied a similar 
blood glucose level, whereas t ha t  of obese mice averaged 

Response to catecholamines and A CTH 
Catecholamines and  A C Tt t  are known  to cause ele- 

va t ion  of the level of cyclic AMP in adipose tissue [20]. 

Table 1. Blood glucose level (mg/lO0 ml) of the five types of mice a 

ob/ob ob/ob + ob+/ob+ db/db db+/db + 

mean 383.1 156.1 152.6 399.1 138.3 
• s.e. 15.4 4.2 4.4 18.1 5.6 

71 70 113 55 74 

Student 's  "t" test:  

degrees of 
t freedom 

ob+/ob + vs. ob/ob + 0.57 181 > 0.30 
ob/ob + vs. ob/ob 14.22 139 <0.0005 
ob+/ob + vs. ob/ob 14.39 182 < 0.0005 
db/db vs. db+/db + 13.75 127 < 0.0005 

a Average of values for mice used in these lipolysis experiments. 

more t h a n  twice as high. The blood glucose level of dia- 
betic mice was near ly  three t imes t ha t  of their controls. 

Basal lipolysis 

The basal  lipolysis rate of the adipose tissue of 
diabetic mice was the same as t ha t  of the control mice 
(Table 2). Obese mouse tissue had  a basal  rate lower 
t h a n  t ha t  of normal  mice and,  interest ingly,  the same 
as t ha t  of the heterozygote. P lasma F F A  values 

Table 2. Basal lipolysis rate in ~moles F.FA/IOO mg 
tissue/90 rain (mean ! s.c.) 

medium tissue total 

ob+/ob+ 0.19 ~ 0.02 0.19 • 0.02 0.39 :~ 0.03 
(N) (29) (29) (29) 
ob/ob+ 0.10 ~= 0.01 0.13 • 0.02 0.23 ~ 0.03 
(~T) (29) (30) (30) 
ob/ob 0.13 :j: 0.00 0.13 ~ 0.00 0.27 ~ 0.00 
(iN) (19) (18) (18) 
db+/db + 0.14 ~ 0.01 0.27 :]: 0.03 0.41 • 0.04 
(N) (34) (36) (35) 
db/db 0.15 • 0.02 0.28 ~ 0.00 0.43 :J: 0.03 
(N) (24) (24) (24) 

Table 3. Plasma fatty acid expressed as ~moles T'FA/ml 
plasmaa 

ob+/ob + 1.10 • 0.16 
ob/ob + 0.90 =j= 0.14 
ob/ob 1.65 i 0.17 
db+/db + 0.81 • 0.04 
db/db 1.86 ~= 0.27 

a Each determination is on the pooled plasma from 
6-- 10 mice of each genotype. The same animals were not 
necessarily used for lipolysis runs. The data presented in 
this table arc the mean =~ s.e. from 4 determinations. 

(Table 3) did no t  follow the same pat tern .  Obese mice 
showed a higher plasma F F A  level t h a n  normal  and  
heterozygous mice, and  diabetic mice likewise had a 
higher level t han  their  controls. 

CONCENTRATION 

1.5 ~ 5xiO'6M 

:El M o 

oL ob;tob o ob/ob" ob/ob db~'db" db/db 
Fig. 1. The effect of epinephrine on epididymal adipose 
tissue lipolysis. Medium, tissue and total amoles FFA/  
100 mg tissue/90 min are presented for each of the five 
types of mice tested. In  this and the following figures, the 
three graphs for each genotype represent the data (mean 
=~ s.c.) of a typical experiment involving six mice. The 
tissue from each mouse was divided into a sufficient num- 
ber of pieces to allow the testing of the response of every 

animal used to all of the concentrations indicated 

The s t imula t ion  of lipolysis seen with epinephrine a t  
5 X 10 -a, 10 -5, and  5 • 10 -5 M is shown in  Fig. 1. 
These concentra t ions  are apparen t ly  such tha t  maxi-  
mal  s t imula t ion  was achieved, since there was li t t le dose 
response in this concent ra t ion  range. I n  the product ion  
of FFA,  control mice and  heterozygotes far exceeded the 
homozygous m u t a n t s  in  response to epinephrine.  The 
F F A  mobil izat ion of the obese mouse was almost  un-  
affected, and  tha t  of diabet ic  mice was s t imula ted  
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slightly. The same general picture of almost no re- 
sponse of obese and low response of diabetic mice was 
seen with norepinephrine or isoproterenol at 5 • 10 -6 M 
(Fig. 2). 

Response of the five types of adipose tissue to 
ACTH was tested using corticotropin 1--24, a syn- 
thetic peptide which has the lipolytic act ivi ty of native 
porcine ACTIt  [7], ba t  lacks the many  impurities we 
have found by  polyacrylamide gel electrophoresis of 
some commercial ACTtt  preparations. This synthetic 
corticotropin 1--24 did stimulate FA mobilization by  
adipose tissue from control and heterozygous mice a t  
20 and 100 miliiunits/ml (Fig. 3). I t  caused minimal 
lipolytic stimulation in obese tissue, and diabetic 
tissue exhibited a slight response. 

Response to theophylline and cyclic A M P  
As has been previously reported, theophylline ac- 

t ivates lipolysis in normal mice to an even greater 
extent than  the catecholamines [10]. Diabetic and 
obese mice likewise showed a response to theophylline 
(10 -~, 5 • 10 -3, and 10 -2 M), although once again theirs 
was not so great as the response of the normal mice 
(Fig. 4). Activation of FA mobilization - -  presumably 
an indication of degree of  phosphodiesterase inhibi- 
tion - -  reached a plateau between 5 • 10 -8 and 10 ̀2 M 
in all five types of mice. 

Since the cell membrane is scarcely permeable to 
cyclic AMP itself, its lipolytically active and more 
permeable derivative, dibutyryl  cyclic AMP [1], was 
tested for its effect on lipolysis. The adipose tissue was 
incubated with 10 -4, 5 • 10 -a, 7.5 • 10 -a, and 10 -3 M 
dibutyryl  cyclic AMP. All five types of adipose tissue 
reached a plateau of FA mobilization in this range - -  
in general, at  about  5 • 10 -4 M. The maximal  degree 
of response elicited by  dibutyryl  cyclic AMP is equal 
to tha t  in the plateau region of theophylline stimu- 
lation for obese and diabetic mice, and is equal to or 
possibly higher than  the theophylline plateau for the 
normal and heterozygous animals studied (Fig. 5). 

Unlike the catecholamines and ACTIt,  theophyl- 
line and dibutyryl  cyclic AMP stimulated both obese 
and diabetic mouse tissue to essentially the same de- 
gree. 

Discussion 
The differences in the basal lipolysis rates in vitro 

of mutan t  and normal homozygote adipose tissue are 
surprisingly small in comparison with the dissimilarity 
in plasma fa t ty  acid level (but see [21]). We should con- 
clude tha t  the true basal rate of these normM and 
mutan t  mouse tissues may  not differ so greatly as the 
dissimilarity of the tests in vivo indicates. HELLMA~ 
has reported tha t  the adipose tissue of obese mice con- 
tains more mast  cells and larger fat  ceils than  the nor- 
real mice [8]. As a result, data  presented on a tissue 
weight basis or even on a protein nitrogen basis would 
necessarily vary  somewhat for normal and homozygous 
mutan t  mice because of the smaller mlmber  of fat  cells 
in the obese mouse tissue. 

Our finding tha t  obese and diabetic mouse tissue 
responds only slightly to catecholamines agrees with 
the results of other studies of the adipose tissue [6] 
and the isolated fat  cells [18] of obese mice. The basal 
lipolysis rates which MArShaL  and ENGEL [6] reported 
differ greatly from ours, however, because their in- 
cubation medium included glucose. We chose not to 
add glucose to our media since it enhances the re- 
esterification of mobilized FFA [14] and is metabolized 
differently by  control and mutan t  tissues [13]. In  fact, 
for ob+/ob +, ob/ob +, and oh~oh tissue, a gene dosage 
effect in relation to glucose metabolism is found - -  the 
ob gene reduces the amount  of glucose oxidized to 
C02 [23]. 

The catecholamines and ACTIt  are thought  to 
stimulate lipolysis by  acting on adenyl cyclase to in- 
crease the production of cyclic AMP [20]. Since the 
obese and diabetic mouse tissue responds only slightly 
to these agents, i t  would seem possible tha t  they may  
have a defective adenyl cyclase system. That  adenyl 
cyclase is indeed present is indicated by  our finding 
(cf. [18]) tha t  theophylline stimulates lipolysis in the 
mutan t  animals. I f  no cyclic AMP were being made, 
blockage of its breakdown by phosphodiesterase would 
not cause it to accumulate and stimulate lipolysis. I t  
is likewise apparent  tha t  an excess of phosphodies- 
terase is not the sole cause of the abnormalities of 
these mutan t  homozygotes. I f  such were the case, theo- 
phylline would be expected to eliminate the differences 
between the rates of lipolysis of mutan t  and control 
mice at  a concentration which entirely inactivates tha t  
enzyme (presumably any  concentration which shows 
maximal  stimulation of lipolysis). At the higher theo- 
phylline concentrations, however, no approach to sim- 
ilar rates of lipolysis for mutan t  and control animals 
is found. Such a conclusion, of course, rests on the 
assumption tha t  theophylline acts in the same manner 
on the phosphodiesterase of both mutan t  and control 
adipose tissue. 

Since the response of mutan t  homozygote adipose 
tissue to dibutyryl  cyclic AMP is not so great as the 
response of normal tissue, it is apparent  tha t  there is 
a defect in this metabolic pa thway somewhere be- 
tween cyclic AMP and the mobilized FFA. I t  is clear 
tha t  no steps in the pa thway are completely blocked, 
since an appreciable amount  of stimulation is seen in 
the mutan t  mice. This does not eliminate the possi- 
bility tha t  there is a limited amount  of hormone-sen- 
sitive lipase in mutan t  tissue or tha t  the response of 
lipase to cyclic AMP is altered. These last conclusions 
rest on two assumptions (1) tha t  the adipose tissue of 
mu tan t  and normal mice is equally permeable to dibu- 
tyry l  cyclic AMP, and (2) tha t  this derivative is meta-  
bolized in the some manner  as native cyclic AMP. 

In  conclusion, it is apparent  from these data tha t  
the lipolysis systems of both diabetic and obese mice 
are defective. The defect seems to involve both adenyl 
cyclase and Hpase, and results in a decreased mobiliza- 
tion of FA in mutan t  adipose tissue compared with 
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Fig. 2. The effect of norepinephrine and isoproterenol on 
epididymal adipose tissue lipolysis. Medium, tissue and 
total t~moles I~FA/100 mg tissue/90 rain are repesented for 

each of the five types of mice tested (mean 4- s.c.) 
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Fig. 3. Effect of ACTI-I 1 -- 24 on epididymal adipose tissue 
lipolysis. Medium, tissue and total ~moles FFA/100 mg 
tissue/90 min are represented for each of the five types 

of mice tested (mean ~: s.c.) 
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Fig. 4. Effect of theophylline on epididymal adipose tissue Fig. 5. The effect of dibutyryl cyclic AMP on epididymal 
lipolysis. Medium, tissue and total ~moles FFA/100 mg tis- adipose tissue lipolysis. Medium, tissue and total ~moles 
sue/90 rain are represented for each of the five types of FFA/100 mg tissue/90 mL~ are represented for each of the 

mice tested (mean • s.e.) five types of mice tested (mean -t- s.e.) 
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the  no rma l  controls  or ob/ob  + he terozygotes .  T h a t  
the  diff icul ty  in l ipolysis  of obese mouse adipose t issue 
is p r o b a b l y  a secondary  lesion is i nd i ca t ed  b y  the  
lack  of a gene dosage effect, i.e. ob/ob+ hetero-  
zygote  t issue responds  to  these  l ipoly t ie  agents  to  the  
same degree as no rma l  t issue.  A p r i m a r y  lesion would  
be expec ted  to exh ib i t  a gene dosage effect such as the  
one we have  found  in the  ox ida t ion  of glucose to  CO 2 
b y  the  adipose  t issue of obese, he te rozygous  and  con- 
t ro l  mice in vitro [23]. The  re la t ionsh ip  be tween  a l t e red  
glucose ox ida t ion  and  the  a b n o r m a l  Hpolysis of obese 
mice is no t  clear  a t  present .  The final c lar i f icat ion of the  
reasons for the  a l t e red  l ipolysis  of m u t a n t  homozygo tes  
awai ts  the  d i rec t  s t u d y  of the  enzymes  involved,  i.e. 
adeny l  cyclase, phosphodies te rase  and  l ipases.  
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Note added during manuscr ipt  revision : db/db+ hetero- 
zygotes have recently become available.  Prel iminary re- 
sults indicate tha t  there is no difference between them and 
the normal  mice with respect to the  above mentioned para-  
meters (body weight, blood glucose and l ipolyt ie  response). 


