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initiated inflammation as did lymph from 
dogs undergoing thoracic duct obstruction 
alone, pancreatic duct obstruction alone or 
neither one of these procedures. Whether or 
not components of bile reached thoracic duct 
lymph was therefore not critical. 

Role of the lymphatic system in the patho- 
genesis of pancreatic inflammatory disease in 
man is obscure. Recent experimental data 
indicate that flow capacity in the thoracic 
duct in man is limited and that lymph does 
not flow continuously through the lymphatic 
venous junction in the neck( 13). Further, 
data acquired from experiments still in prog- 
ress indicate that when the pancreatic exo- 
crine system is obstructed thoracic duct 
lymph flow is an important mechanism regu- 
lating intraductal pressure. It seems reason- 
able to speculate that in patients actively se- 
creting acinar fluid against exocrine flow re- 
sistance the normal impairment of thoracic 
duct lymph flow at the lymphatic venous 
junction may be a critical factor in the con- 
trol of pancreatic interstitial pressure and re- 
lease of substances capable of initiating in- 
flammation. 

Summary. Sudden distension of the pan- 
creatic exocrine system by excess pancreatic 
secretion releases substances into thoracic 
duct lymph which initiate an acute inflam- 
matory reaction when injected into rats. 
Lymph becomes more potent in this respect 

when either the exocrine duct system or the 
thoracic duct is obstructed and especialIy 
when these two maneuvers are combined. 

The technical assistance of Mr. Geoffrey Schussler 
is gratefully appreciated. 
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Effects of Hypophysectomy on Lipdytic Response of Adipose Tissue 
To Pituitary Hormones.* (30681) 

H. MAURICE GOODMAN (Introduced by A. C. Barger) 
Department of Physiology, Harvard Medical School, Boston, Mass. 

An intact pituitary gland appears to be re- port describes the effects of hypophysectomy 
quired for normal responsiveness of adipose on the sensitivity of adipose tissue to the 
tissue to hormones. Hypophysectomy in- lipolytic actions of corticotropin (ACTH) 
creases the sensitivity of adipose tissue to the and thyrotropin (TSH). 

*Supported by NIH Grant AM 06935. mized rats were studied 2-4 weeks postopera- 
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TABT,E I. Effects of Corticotropiri on F F A  Pro- 
duction by Adipose Tissues froin Normal arid 

H ypopliysectoiiiiztld Rats. 

pEq/g fresh tissue/hr 
tion F F A  Hormone 

Incuba- 

inetliuiii released P effect P 

Sornia l  rats 
Control -.22 2 . O i *  
1 pg/ml 4.69 & .43 < . O O l  4.91 t .34 < . O O l  

Hypox rats 
Control -.40 +. .12 
1 /.Lg/ml .36 & .09 < . O O l  .7G & .I0 < . O O l  

ACTH 

ACTH 

tively. The rats were killed by cervical dis- 
location and the epididymal fat bodies ex- 
cised and halved. The 4 tissues obtained 
from each rat were incubated in vials of 1 ml 
of Krebs-Ringer phosphate buffer containing 
4% bovine serum albumin (Armour) and 1 
mg/ml of glucose for 3 hours a t  37°C. Each 
rat contributed both control and experimen- 
tal tissues. The corticotropin, prepared by 
Organics, Inc. (lot No. 2u 27563) contained 
130 p/mg, and was kindly provided by Dr. 
E. B. Astwmd. The thyrotropin used was 
Armour Thytropar (A 7002). 

FFA released into the medium was deter- 
mined by the method of Dole(5). Glycerol 
production was determined enzymatically ( 6 ) .  
Statistical evaluation of the data was made 
using Student’s t test. 

TABLE 11. Effects of Thyrotropin on F F A  Pro- 
duction by Adipose Tissues from Norinal and 

Hypophysectoinized Rats. 

pEq/g fresh tissue/hr 
incubation F F A  Hormone 

mU TSH/nil 

medium released P effect P 

Sormal rats 
0 --.39 & .O4* 

2.5 .59 & .08 < . O O l  .98 & .09 < . O O l  
,25 -A1 f. .OG X.S. - 

25 1.50 .08 <.ooi  1.89 4 .09 < .ooi  
Hypox rats 

0 -.34 2 .05 

2.5 -.25 t .04 N.S. .09 4 .02 < . O l  
.25 -.29 _+ .05 N.S. - 

25 .08 f .08 < . O l  .42 4 .08 < . O l  

It Means & S.E.M., 8 observatioiis; negative value 
denotes F F A  uptake. 

Results. Hypophysectomy reduced the ef- 
fects of both corticotropin and thyrotropir 
on FFA production by adipose tissues from 
fed rats (Tables I and 11). The increments 
in FFA production were significantly greater 
(p<.Ol) in the normal tissues for each dose 
of hormone tested. Fasting for the 24 hr pre- 
ceding the experiment increased the produc- 
tion of FFA by the tissues of hypophysecto- 
mized rats in response to both ACTH and 
TSH (Table 111). However, fasting did not 

TAI31,E 111. Eff ects of Hypopliysectomy and 
b’:istiiig Kes1)onse of Adipose Tissues to Cortico- 

tropin and Thyrotropin. 

F F A  Glycerol 
I iic lib a ti on relea se production 

nicdiuiii pEq/g/hr P pRf/g/hr P 

HYPOS ruts 
$“I 
Control .05 f .15* 2.30 2 .24 
.1 pug/~nl .14 f .19t N.S.$ 2.8G +- .41 N.S. 

ACTH 
25 niU/inl .93 f .15t < . O O l  3.66 t .29 < . O l  

TSH 
F:isting 
Control .50 t .09$ 2.44 4 .20 
.I pg/ml 1.37 2 .22 < . O O l  2.75 .23 N.S. 

25 niU/m1 1.74 f .16 < . O O l  3.85 -+: .31 < . O l  

Normal rats 

ACTH 

TSH 

Fasting 
Control 1.94 .44/(  3.81 4 .437 
.I u g / d  5.36 _+ .21 < . O O l  5.89 & .55 < . O l  

ACT11 
2.7 inU/inl 6.71 k .72 < . O O l  7.46 -+ .71 < . O l  

TSH 

* Mcwi 2 S.E., 8 observations. 
t 9 observations. 
$ Not statistically significant (p  > .05). 
$ Significantly different from fed controls (p 

1 )  Signific;iiitly different from fasting hypox (p 
<.05). 

<.01>.  
1 Significantly different from fasting hypox (p 

<.05). 

increase the effects of these hormones on 
glycerol production, nor did fasting abolish 
the difference between hypophysectomized 
and normal rats on FFA production in re- 
sponse to these pituitary hormones. Fasting 
did, however, increase the release of FFA 
from adipose tissues of hypophysectomized 
as well as normal rats, although the increase 
was less pronounced in the hypophysecto- 
mized rats. In  the present experiments, no 
significant increase in glycerol production was 
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found for the tissues of fasting hypophysecto- 
mized animals. 

Discussion. Hypophysectomy decreases the 
sensitivity of adipose tissue to the lipolytic 
effects of both corticotropin and thyrotropin. 
Comparable effects have been described pre- 
viously with respect to epinephrine(4). In 
the latter case, pretreatment of the hypo- 
physectomized rats with triiodothyronine, ad- 
renal steroids, or growth hormone restored 
the sensitivity of adipose tissue to epineph- 
rine. Similar hormonal treatment presumably 
would be effective in restoring sensitivity to 
pituitary lipolytic hormones as well. Indeed, 
a requirement of adrenal steroids for the lipo- 
lytic effect of corticotropin has been demon- 
strated( 7 ) .  Similarly, the lipolytic actions of 
corticotropin, thyrotropin, and glucagon are 
reduced by thyroidectomy (8) .  

The dependence of both catecholamines 
and pituitary hormones on the presence of 
the pituitary gland (as well as the thyroid 
and adrenal glands) for a normal lipolytic 
response suggests that these lipolytic hor- 
mones may all act through some common 
mechanism. This suggestion is strengthened 
by the observation that adrenergic blocking 
drugs also block the response of adipose tis- 
sue to the lipolytic actions of ACTH, TSH, 
and glucagon (9,10,11) , although endogenous 
norepinephrine probably is not an intermedi- 
ate in the lipolysis induced by pituitary hor- 
mones ( 1 2 ) .  

The tissues of hypophysectomized rats also 
had a reduced lipolytic response to fasting 
In fact, in the present studies, glycerol pro- 
duction was not altered by the 24-hour fast, 
suggesting that the small increment in FFA 
production seen was due to decreased re- 
esterification rather than to increased lipol- 
ysis. Reduced fat mobilization in hypo- 
physectomized rats is usually ascribed to a 
deficiency of pituitary lipid-mobilizing hor- 
mones, although a physiological role for pi- 
tuitary lipolytic agents has not been firmly 
established. However, an alternative explana- 
tion is suggested by the present experimental 
findings. Rather than depriving the animal 
of hormonal mediators of lipolysis, hypo- 

physectomy may simply reduce the sensitiv- 
ity of adipose tissue to physiological stimuli 
for fatty acid mobilization. Thus an impor- 
tant role of the pituitary in prompting lipol- 
ysis may be that of maintaining sensitivity 
of adipose tissue to adipokinetic agents. The 
manner in which this critical function is 
achieved remains to be elucidated. 

Summary. Hypophysectomy reduces the in 
vitro output of FFA by adipose tissue in re- 
sponse to both corticotropin and Ithyrotropin. 
Fasting slightly enhances the effects of these 
hormones on FFA output, but does not alter 
their effect on glycerol production, suggest- 
ing that the enhancement is due to decreased 
reesterification rather than increased lipol- 
ysis. Hypophysectomy also reduces FFA 
and glycerol production in response to fast- 
ing. I t  is suggested that the reduced fat mo- 
bilization usually found in hypophysecto- 
mized rats may be due to reduced sensitivity 
of adipose tissue to physiological stimuli for 
FFA mobilization rather than to a deficiency 
of lipolytic agents. 

The skilled technical assistance of Miss Rosalie 
Krasnoff is gratefully acknowledged. 
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