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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 11). Our results indicate that 

the percentage of peritoneal macrophages ingesting the 
fluorescent methacrylate microbeads was significantly re­
duced in the absence of ADH (Brattleboro rats: 5.4 ± O.6lff 
versus Long Evans rats: 16.8 ± 2.3,/(; p < 0.(01). In ad­
dition, our data demonstrate that exogenous administra­
tion of ADH significantly enhanced macrophage phago­
cytosis in Brattleboro (14.7 ± 2.2%-) 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.
 
KEY WORDS: Antidiuretic hormone; Macrophage; Phagocyto­

sis; Reticuloendothelial system; Brattleboro rats; Long Evans
 
rats; FACS II.
 

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). Intcrestingly, 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 ()), 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 thc 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, 

polymorphonuclear leukocytes). Thus, the present investigation was 
undertaken to evaluate the effects of endogenous and exogenous ADH 
on peritoneal macrophage phagocytosis. For this purpose, tluorescent 
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 perccntage of macrophage cells in­
gesting the microbeads in untreated and ADH-treated Brattleboro 
and Long Evans rats was determined using a tluorescence-activated 
cell sorter (FACS 11). 

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 hoodcd rats 
(Long Evans rats). Body weight of the Brattleboro rats (2 7 9 ± 1) 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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Peritoneal exudate cells were obtained from untreated and ADH­
treated Brattleboro rats and Long Evans rats 19-22 hr after receiving 
an intraperitoneal injection of 3 ml of a suspension containing 1.0 x 
10" fluorescent methacrylate microbeads/ml of phosphate buffered 
saline (PBS). Ten of the Brattleboro rats and six of the normal Long 
Evans rats received an intraperitoneal injeCtion of 250 mUlIOO g body 
wt of ADH (Pitressin; Parke-Davis, Morris Plains, NJ) 5 min prior (() 
the injection of the microbeads. Peri(()neal macrophage cells were 
harvested as previously described (6) by washing out the peritoneal 
cavity with 20 ml of PBS (pH 7.4l. The harvested cells were centri­
fuged and resuspended in 4.0% paraformaldehyde (Fisher Scientific 
Co., NJ). 

The percent of phagocytic macrophages was determined using the 
FACS II system (Becton Dickinson Co., Sunnyvale, CAL A total of 
4 x 10' cells were analyzed from each rat at a count rate of 500­
1000 cells/sec. The percentage of peritoneal macrophages capable of 
ingesting the microbeads was determined by the FACS II by counting 
the number of cells giving a fluorescence signal and dividing by the 
total number of cells examined. Macrophage cells were identified by 
light microscopy. 

Statistical significance was evaluated using Student's I-teSt for un­
paired observations. Differences with a probability of <0.05 were 
accepted as significant. 

Results 

Light Scatter Profile 
The light scaner profile of peritoneal exudate cells harvested 
from Long Evans and Brattleboro rats is illustrated in Figure 
1. Preparations of peritoneal exudate cells yielded scatter his­
tograms that have one peak, indicating the presence of only 
one cell population. Light scaner analyses revealed that the 
macrophages constitute 98 :t 3% and 97 :t 5% of the total 
cell population in the preparations from Long Evans and Brat­
tleboro rats, respeCtively. The purity of the macrophage cell 
suspension was also confirmed by light microscopy. Exogenous 
administration of ADH did not alter the percentage of mac­
rophage cells in the preparation. 

Percent Phagocytosis 
Figure 2 depiCts the effect of endogenous ADH on the percent 
phagocytosis of peritoneal macrophage cells. It is evident from 
the results that there is a significant reduCtion in the percent 
phagocytosis of peritoneal macrophages in the absence of en­
dogenous ADH (Branleboro rats: 5.4 :t 0.6) compared to 
values obtained in the presence of endogenous ADH (Long 
Evans rats: 16.8 :t 2.3;p < 0.001). 

As illustrated in Figure 3, exogenous administration of ADH 
(250 mU/IOO g body we) significantly enhanced basal mac­
rophage phagocytosis in both Brattleboro (14.7 :t 2.2%) and 
normal Long Evans (49.6 :t 4.5%) rats. It should also be noted 
that exogenous administration of ADH restored the percent 
phagocytosis in Brattleboro rats to normal values (normal Long 
Evans: 16.8 :t 2.3; Brattleboro + ADH: 14.7 :t 2.2%; P > 
0.05). 

Figure 1. Light scatter profile of peritoneal exudate cells from Long 
Evans (A) and Brattleboro (B) rats. The abscissa represents the for­
ward light scatter intensity, which is proportional to the cell size and 
shape, and the ordinate represents the relative cell number. Light 
scatter was colleCted at a forward angle of 1-15° from the incident 
beam. 

Discussion 
The results of the present study show that the phagocytic 
activity of peritoneal macrophage cells harvested from ADH­
deficient Brattleboro rats was significantly lower than that mea­
sured in normal Long Evans rats. The effeCt of ADH on mac­
rophage phagocytosis was evident in the absence ofother phys­
iological disturbances such as shock or hemorrhage, which are 
known to stimulate ADH secretion and RES phagocytic func­
tion (1-4). Since ADH levels were not measured in our ex­
periments, the possibility of enhanced ADH release in re­
sponse to the intraperitoneal injeCtion of the fluorescent 
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