
normal increase in plasma corticosterone 
after NDV injection. 

The range of values for plasma corticoste- 
rone concentrations Smith et al. reported for 
unstressed hypophysectomized mice is simi- 
lar to what we observed. We do not know 
whether the NDV-induced increases in plas- 
ma corticosterone they observed in hypo- 
physectomized mice were comparable with 
those observed in intact or sham-operated 
mice, because they did not present data from 
the latter. Nevertheless, the values they re- 
ported for plasma corticosterone after NDV 
injection in hypophysectomized mice are 
similar to those we found in intact or sham- 
operated mice. The major difference be- 
tween the results of our respective studies is 
that we did not find an increase in the 
plasma corticosterone concentrations of hy- 
pophysectomized mice after injection with 
NDV under conditions where such an in- 
crease was observed in sham-ouerated mice. 
A small proportion of verified hppophysec- 
tomized CD-1 mice (4 of 47) did show 
relatively high plasma corticosterone con- 
centrations after NDV administration, and 
it is these few mice that accounted for the 
small (not statistically significant) increases 
observed in this group (in two of the five 
experiments). Thus it is possible that a small 
proportion of mice can initiate an adreno- 
cortical response by an extra-pituitary mech- 
anism. However. because we iniected NDV 
two or more days after the restraint test, it is 
just as likely that some recovery of pituitary 
corticotrouh function had occurred in these 
few animals. Nevertheless, it is clear that an 
extra-pituitary mechanism cannot account 
quantitatively for the increase in plasma 
corticosterone normally observed after 
NDV injection in intact mice. 

The major respect in which our experi- 
ments differ from that reported by Smith et 
al. is that we used male CD-1 mice from 
Charles River, whereas they used female 
Swiss Webster mice from Taconic Farms 
(8). In separate experiments on three batch- 
es of hypophysectomized female Swiss Web- 
ster mice from Taconic Farms, we found 
that a high proportion of the hypophpsecto- 
mies appeared to be incomplete (25 of 57 
mice did not pass our restraint test, as 
compared with 11 of 91 from Charles Riv- 
er). In these three batches some of the mice 
were not completely healthy; nevertheless 
the results after NDV injection were similar 
to those after injection of CD-1 mice. 

We found that almost all of the hypophy- 
sectomized mice that we excluded because 
they showed increases in plasma corticoste- 
rone after restraint also responded to NDV 
(five of seven CD-1 mice, 13 of 16 Swiss 
Webster mice). Our observation that a high 
proportion of incompletely hypophpsecto- 

mized mice were among those supplied by 
Taconic Farms suggesti that the rdsults of 
Smith et al. may have been due to inclusion 
of such mice in their experiments. We note 
that results from onlv five mice tested with 
cold water immersion were included in their 
report. 

Our results call into question the pro- 
posed role of lymphocytes in initiating a 
pituitary-adrenal response after an immune 
challenge and suggest rather that the pitu- 
itary is indeed normally involved in the 
increase in plasma corticosterone that occurs 
after such a challenge. We believe the re- 
sponse to NDV more likely involves indirect 
activation of pituitary ACTH release by 
interleukin-1, as suggested by Besedovsky et 
al. (9 ) ,  and map be secondary to the fever. 
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Response: It is now well established that 
leukocytes produce and secrete adrenocorti- 
cotropin (ACTH) either spontaneously or 
in response to immunostimulants, such as 
Newcastle disease virus (NDV) or bacterial 
endotoxin (1). Furthermore, they harbor 
the messenger RNA for proopiomelanocor- 
tin (POMC) (2) and have a POMC response 
to corticotropin-releasing factor (CRF) (3). 
We have previously shown that sufficient 
ACTH was produced in NDV-infected hy- 
pophysectomized mice to elicit a corticoste- 
rone response (4). When these findings are 
considered collectively, the reason for the 
inability of A. J. Dunn et al. to reproduce 
our in vivo results is especially puzzling. 
These authors suggest that this is due to 
incomplete hypophpsectomy of the animals 
we employed. While this is a possibility, we 
continue to believe this is not the case, since 
our ulasma corticosterone concentrations 
for unstressed hypophysectomized mice 
were similar to those observed by Dunn et 
al. Furthermore, we verified the complete- 
ness of the hypophysectomy by visual in- 
spection of the sella tursica under a dissect- 
ing microscope and by functional testing the 
stress of cold-water immersion. Dunn et al. 
are correct that hnctional testing was per- 
formed on a separate group of mice. How- 
ever, it would seem unlikely that complete 
hypophysectomies would have segregated to 
this group. One important difference be- 
tween the studies which could account for 
the discrepancy is the omission of a crucial 
control in the present study. We showed 
that the spleens of NDV-infected animals in 
our study actually produced ACTH. In con- 
trast, Dunn et al. have not verified the 
production of splenocyte ACTH under their 
experimental conditions. Perhaps the num- 
ber of verified hypophysectomized CD-1 
mice (4 of 47) that did show relatively high 
plasma corticosterone concentrations after 
NDV administration was small because 
those mice were the only ones that produced 
splenocyte ACTH under the experimental 
conditions of Dunn et al. This is a particu- 
larly important control, since they employed 
a mesogenic strain of virus in their studies, 
while we used a lentogenic strain. We do not 
know whether leukocytes consistently pro- 
duce ACTH in response to a mesogenic 
strain of NDV, and Dunn et al. have not 
tested this idea. 
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Thus we believe that had Dunn et d. 
authors controlled their studies in the man- 
ner described above, they would have veri- 
fied our results and shown an extra-pituitary 
adrenocortical response. This seems espe- 
cially the case since such a response has now 
been demonstrated in humans by two labo- 
ratories. In one study, a case of "ectopic 
ACTH syndrome" was attributable to pro- 
duction of ACTH by normal leukocytes in 
an inflammatory mass (5). In the other, 
administration of CRF was shown to elicit 
both an ACI'I-I and cortisol response in 
humans with a proved deficiency of pitu- 
itary ACTH (6). We do agree with Dunn et 
d. that the bulk of an ACTH response in 
NDV-infected intact animals probably in- 
volves an activation of pituitary ACTH re- 

lease by IL-1, as shown by Woloski et d. (7) 
and by Besedovsky et d. (8). In contrast, 
however, this is not necessarily secondary to 
fever, since IL-1 can directly release ACTH 
from pituitary cells (7, 9) .  
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