
164 

Effect of Pitressin@ Infusion on Plasma Free Fatty Acid Levels 
in Man. (29524) 

JACK K. GOLDMAN (Introduced by I. A. Mirsky) 
Aerospace Medical Research Laboratories, Aerospace Medical Division, AFSC, Wright-Patterson 

Air Force Base, Ohio 

During studies on the response of the 
sympathetic nervous system to water im- 
mersion, it was noted that several subjects 
experienced orthostatic hypotension and a 
fall in plasma free fatty acid (FFA) levels 
during a passive tilt in contrast to the more 
usual increase in diastolic blood pressure and 
the concentration of plasma FFA(1) .  Con- 
currently, the subjects exhibited antidiuresis, 
epigastric distress, ashen facies, restlessness, 
weakness, feelings of heat, palpitation and 
diaphoresis, such as have been noted after 
infusion of antidiuretic hormone ( 2 ) .  The re- 
cent demonstration that vasopressin reduces 
the concentration of FFA in the plasma of 
dogs(3) prompted the present study on the 
effect of vasopressin infusion on plasma FFA 
concentrations in man. 

Methods. Five healthy young men served 
as subjects in this study. They were fasted 
for 10 hours, but water was allowed ad lib. 
At 8 a.m. each was weighed and assumed the 
supine position. A number 20 needle was 
placed in an antecubital vein and connected 
by a 2-inch length of polyethylene 50 tubing 
to a three-way stopcock connected in turn 
to 2 tuberculin syringes in separate constant 
infusion pumps. One syringe contained iso- 
tonic saline and the other Pitressin@ (Parke- 
Davis, USP), a posterior pituitary prepara- 
tion containing both arginine and lysine vaso- 
pressins (20 units/ml) and oxytocin (1.1 
units/ml) which was diluted with isotonic 
saline to 1 pressor unit per milliliter. Both 
pumps were set at  identical rates of infusion, 
determined by the subject’s weight, so as to 
deliver 0.01 pressor units of Pitressin@ per 
kilogram per hour. 

Saline infusion was started and blood 
samples were drawn at  20, 40, and 60 min- 
utes. After one hour the stopcock was turned, 
the Pitressin@ infusion started, and blood 
samples taken a t  10-minute intervals for the 
next hour. The stopcock was then returned 

to its original position and saline was infused 
for another hour during which blood samples 
were taken every 20 minutes. 

The blood samples (10 ml in each in- 
stance) were drawn through a number 20 
needle placed in the contralateral antecubital 
vein and kept patent with a s b w  saline drip. 
Oxalate tubes were used for blood collec- 
tions. Immediately after withdrawal, each 
sample was mixed and an aliquot removed 
and frozen for subsequent glucose analysis 
by the ferricyanide autoanalyzer technique 
(4) .  The remainder of the sample was 
quickly centrifuged and the plasma removed 
and frozen for subsequent determination of 
the FFA concentration by Trout’s modifica- 
tion(5) of the Dole procedure(6). Mean 
values of concentrations of glucose and FFA 
in the 3 samples obtained from each indi- 
vidual during the initial period of saline 
infusion are designated as 100% for that 
subject. All subsequent values are reported 
as per cent of these “mean lbaseline” levels. 

Results. The plasma FFA concentrations 
in microequivalents per liter are presented 
for each subject a t  each time period in 
Table I. The average per cent (t SE) of 
“mean baseline” for each time period for 
all subjects is depicted in Fig. 1 .  

The initial effect of Pitressin@ infusion 
was a statistically insignificant (0.1 > p > 
0.05) increase in FFA concentration. After 
40 minutes of infusion, however, a statis- 
tically significant ( p  < 0.05 decrease be- 
came apparent. This decrease progressed 
until Pitressin@ was discontinued after which 
FFA concentration rapidly returned to base- 
line. 

Blood glucose concentration did not change 
significantly a t  any time during the experi- 
ment. 

Discussion. The data reported herein re- 
veal that the effect of PitressinB on plasma 
concentration of FFA in man is essentially 
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TABLE I. Plasma F F A  Levels (mEq/l) Before, During, and  After Pitressin@ Infusion. 

Saline Pitressin@ Saline 
Time 20 40 60 10 20 30 40 50 60 20 40 60 

S u b j e c t 1  519 534 505 635 650 534 490 447 375 403 447 461 
I1 375 457 456 481 424 400 391 366 358 457 456 480 
111 543 521 506 521 484 521 484 455 425 433 477 462 
I V  552 756 688 777 701 762 688 579 579 715 708 715 
V 308 295 268 268 362 228 188 -- 241 268 247 275 

the same as that observed in male dogs given 
the same dose of vasopressin(3). The initial 
rise noted in man but not in dogs is statis- 
tically insignificant and may be artifactual. 
An infusion of 0.0067 pressor units per kilo- 
gram was required to produce a significant 
fall in plasma FFA's in man, whereas dogs 
responded similarly to 0.0033 pressor units 
per kilogram. This difference in sensitivity 
may be attributed to species characteristics 
as observed in vitro by Rudman(7). 

The mechanism by which Pitressin@ low- 
ers plasma FFA concentration in man is 
unknown. Since vasopressin can cause ACTH 
release in some animals(8,9) and the latter 
can lower circulating FFA in man(lO), it  
is possible that the effect of vasopressin 
noted in this study is mediated through en- 
dogenous ACTH. This seems unlikely, how- 
ever, since the release of ACTH in man 
requires 50 to 200 mU vasopressin per kilo- 
gram(9) instead of 6.7 mU per kilogram 
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FIG. 1. Mean responses of plasma FFA and blood 
glucose to an intravenous infusion of vasopressin 
(0.01 p/kg/hr). Vertical lines indicate k1 standard 
error. 

which produced a significant decrease in the 
FFA's in this study. 

Vasopressin inhibits the degradation of in- 
sulin by liver extracts( 11) and may there- 
fore increase amounts of circulating active 
insulin which would in turn lower plasma 
FFA concentrations. The absence of any 
change in blood glucose concentrations makes 
this unlikely but further studies in man are 
required in view of the recent demonstration 
that insulin can suppress release of free fatty 
acids from excised adipose tissue without af- 
fecting glucose utilization ( 12 ) . An insulin 
mediated mechanism has been ruled out in 
dogs(3) by the use of alloxan diabetic ani- 
mals, but such proof in man requires meas- 
urement of plasma insulin-like activity be- 
fore, during and after vasopressin infusion. 

Summary. The infusion of 0.01 pressor 
units Pitressin@ per kilogram per hour pro- 
duced a decrease in plasma FFA concentra- 
tions in healthy young men without chang- 
ing blood glucose concentration. The effect 
was evident after 40 minutes of infusion 
and progressed to a value equal to 80% 
of baseline in one hour. These findings sup- 
port the hypothesis that vasopressin may 
have contributed to the decreasing plasma 
concentrations of FFA of man noted con- 
currently with hypotension during a passive 
tilt after water immersion. 

The author wishes t o  express his gratitude to Dr. 
I. Arthur Mirsky for his helpful suggestions. 
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Hamycin is a polyene antifungal antibiotic 
obtained from Streptomyces pimprina. The 
antibiotic has been studied intensively in 
India, where it is produced, but has received 
scant attention in the U.S.A. Hamycin given 
orally or intraperitoneally to mice has been 
able to eradicate infection due to Cryptococ- 
cus neoformans( 1) .  The drug is active in 
vitro against Candida albicans and has been 
used successfully to treat thrush in man(2). 

Hamycin is insoluble in water. Experience 
with another water-insoluble polyene, ampho- 
tericin B, has indicated that a colloidal dis- 
persion of the drug was easier to dispense, 
was more active in vivo, and probably per- 
sisted longer in the circulation than the crys- 
talline form(3). For this reason, a colloidal 
dispersion of hamycin was prepared, bio- 
assayed, and its chemotherapeutic activity 
assessed in mice infected with Cryptococcus 
neoformans and Histoplasma capsulatum. 
Acute toxicity of the preparation was assessed 
in mice and rabbits. 

MateriaZs and methods. Unnumbered 
preparations of hamycin were received 
1/22/63 and 10/29/63. They will be re- 
ferred to as numbers 1 and 2 respectively. 
The yellow powders were dried in vacuo at  
75-100 p Hg for 6 hours and stored at 4OC. 
Solutions were prepared as 2 m g / d  in di- 
methyl sulfoxide (DMS) . For bioassay, fresh 

DMS solutions were diluted in phosphate 
buffered saline pH 7.4 (PBS) to concentra- 
tions of 0.04-0.32 g / m l .  To determine ab- 
sorption coefficients, DMS solutions were 
diluted 300-fold in a solvent containing 3 
volumes ethanol and 2 volumes distilled 
water. Absorption maxima as measured in 
a Beckman DU spectrophotometer were 364, 
384 and 408 mp. Absorption coefficients were 
expressed as EiFmat h = 384 mp. 

A colloidal dispersion of hamycin #l was 
prepared by a method similar to that de- 
scribed for amphotericin B (4).  Hamycin 2.42 
g and sodium desoxycholate 3.1 g were added 
to 375 ml distilled water and stirred in an 
ice bath until the suspension reached 7°C. 
Addition of 8.2 ml N sodium hydroxide re- 
sulted in a pH rise to 12.6. After several 
minutes of stirring, the solution became 
nearly clear. It was then neutralized with N 
hydrocloric acid. Centrifugation at 5°C re- 
moved 2 0  mg sediment. The optically clear 
yellow supernate was divided into portions, 
frozen in alcohol-dry ice, and stored at 
-42 "C. A portion was lyophilized, reveal- 
ing a dry weight of 15.21 mg per ml solution. 

On 2 occasions, colloidal hamycin solu- 
tions were thawed, divided into 3 ml samples, 
and quickly returned to -42OC storage. One 
sample on both occasions was not refrozen 
but bioassayed. A similar operation was per- 


