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Although several studies have indicated that antidiuretic
hormone (ADH) enhances the phagocytic function of the
reticuloendothelial system (RES) in shock syndromes, it
remains unknown what influence ADH exerts upon the
individual phagocytic components of this system. The
present investigation was designed to evaluate the effects
of endogenous ADH on the phagocytic activity of peri-
toneal macrophage cells. As a phagocytic stimuli, fluores-
cent methacrylate microbeads were injected intraperito-
neally into Brattleboro (ADH deficient) and normal Long
Evans rats in the presence and absence of exogenous ADH.
Peritoneal cells were harvested 19-22 hr after the admin-
istration of the microbeads and the percent phagocytosis
was determined in macrophage cells using a fluorescence-
activated cell sorter (FACS II). Our results indicate that

Introduction

Previous investigations have shown that in shock syndromes the phag-
ocytic activity of the reticuloendothelial system (RES) can be influ-
enced by antidiuretic hormone (ADH). Studies by Altura demonstrate
that pretreatment of rats with synthetic analogues of ADH results in
stimulation of the RES phagocytic function (1) and an increased sur-
vival to circulatory shock (4). In addition, rats that survived severe
hemorrhage or lethal intestinal ischemic shock exhibited hyperfunc-
tional RE systems (2). Based on these data a close correlation between
RES phagocytic capacity and survival or tolerance to shock has been
postulated (1,2,4). Interestingly, several types of circulatory shock,
such as hemorrhage and trauma, are characterized by an enhanced
release of ADH from the posterior pituitary gland in cats (5), dogs
(11), and rats (7). Recent findings demonstrate that the mortality of
Brattleboro rats with hereditary hypothalamic diabetes insipidus (i.e.,
lacking ADH) is significantly higher than that of normal Long Evans
rats after hemorrhage or bowel ischemic shock (3). Moreover, a com-
plete blockade of RES phagocytic function was observed in Brattle-
boro, but not in Long Evans, rats after circulatory shock (3).
Although the findings described above strongly suggest that en-
dogenous ADH regulates the RES phagocytic function in shock, ex-
perimental evidence is still lacking regarding the effects of ADH on
the specific phagocytic components of the RES (i.e., macrophage,

956

Effects of Endogenous Antidiuretic Hormone (ADH)
on Macrophage Phagocytosis

EMMA FERNANDEZ-REPOLLET, SUSAN OPAVA-STITZER, SYLVIA TIFFANY,

Departments of Pharmacology and Physiology. School of Medicine. Unirversity of Puerto Rico. San Juan. Puerto Rico 00936 and Becton
Dickinson and Co.. Research Center. Research Triangle Park. North Carolina 27709

Received for publication June 11, 1982 and in revised form February 3, 1983; accepted February 28, 1983 (BR 82-116)

|

the percentage of peritoneal macrophages ingesting the
fluorescent methacrylate microbeads was significantly re-
duced in the absence of ADH (Brattleboro rats: 5.4 + 0.69¢
versus Long Evans rats: 16.8 = 2.3%; p < 0.001). In ad-
dition, our data demonstrate that exogenous administra-
tion of ADH significantly enhanced macrophage phago-
cytosis in Brattleboro (14.7 = 2.297) and normal Long Evans
(49.6 £ 4.5%) rats. These data suggest, for the first time,
that endogenous ADH might play a modulatory role in
the phagocytic activity of a specific component of the RES,
namely, the macrophage cell.
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polymorphonuclear leukocytes). Thus, the present investigation was
undertaken to evaluate the effects of endogenous and exogenous ADH
on peritoneal macrophage phagocytosis. For this purpose, fluorescent
methacrylate microbeads were injected intraperitoneally into un-
treated and ADH-treated Brattleboro and Long Evans rats. The Brat-
tleboro rats are characterized by an absence of ADH (12) and there-
fore offer a unique opportunity to study the effects of the lack of this
hormone on macrophage phagocytosis without introducing other
physiological disturbances. The percentage of macrophage cells in-
gesting the microbeads in untreated and ADH-treated Brattleboro
and Long Evans rats was determined using a fluorescence-activated
cell sorter (FACS II).

Materials and Methods

Experiments were performed in 25 Long Evans hooded rats of the
Brattleboro strain homozygous for the hypothalamic diabetes insipi-
dus trait (Brattleboro rats) and in 18 normal Long Evans hooded rats
(Long Evans rats). Body weight of the Brattleboro rats (279 = 15 g)
was not significantly different from that of the Long Evans rats (289
+ 25 g). The rats were placed in individual metabolism cages for an
equilibration period of 6 days and were allowed free access to food
and water.
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