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bovine kidney, Chang liver, human amnion,
monkey kidney, human conjunctiva, and “L”
cells.

Summary.  Cytological changes occur-
ring in cultures of feline renal cells infected
with virus of feline viral rhinotracheitis are
described. The features of cytopathogenicity
of this virus are (1) development of intra-
nuclear inclusion bodies; (2) formation of
giant cells; and (3) a slight reduction in meta-
bolic rate of infected cells.
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As part of a continuing study attempting
to identify brain areas essential for normal
pituitary function effects of localized brain
lesions on stress-induced corticosterone re-
lease and adrenal ascorbic acid decrease have
been investigated. Earlier experiments re-
vealed a dichotomy between adrenal ascorbic
acid decrease and corticosterone release fol-
lowing surgical stress in rats with electrolytic
lesions placed in different parts of the hypo-
thalamus(1). In the present study adrenal
responsiveness has been measured in rats with
lesions in the diencephalon, midbrain and at
the level of rostral pons. In addition, since
lesions in the midbrain have been shown to
inhibit ovulation(2) changes in ovulatory cy-
cle were investigated in some animals.

Materials and methods. Coagulating brain
lesions were made in 28 adult female Sprague-
Dawley rats (225-300 g) from our breeding
colony. The coagulating current (2.7 milli-
cycles/sec.) was delivered for 5-10 sec. from
a Birtcher Blendtome surgical unit through
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paired stainless steel insect pin electrodes 1
mm apart, insulated except for 1 mm at tip.
Midline lesions were made at various levels
between posterior border of mammillary body
and posterior end of the interpeduncular nu-
cleus 1 to 3 mm from base of brain. In con-
trol rats electrodes were inserted but no cur-
rent applied. Rats were maintained post-
operatively in individual cages on Purina lab
chow or force-fed 3-5 times daily with milk-
5% glucose solution. Constant room tem-
perature (37-38°C) and controlled light-
ing conditions were maintained(2). Four
days after lesioning, the left adrenal vein was
cannulated and blood collected for 30 min-
utes. Pre- and post-stress adrenal ascorbic
acid levels were determined immediately after
cannulation (“resting” levels) and at end of
collection(3), using the method of Roe and
Kuether(4). Corticosterone was analyzed as
noted earlier (5). When necessary, anesthesia
was induced by pentobarbital sodium (3 mg/
100 g, ip.). Nine rats were studied for
changes in ovulatory cycles by method de-
scribed by Critchlow(2). In these rats, uni-
lateral ovariectomy was performed on first or
second day post-lesioning. No rat was in-
cluded in the series if microscopic examination
of pituitary revealed damage from lesioning.
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TABLE I. Effect of Lesions on Adrenal Ascorbie Acid Decrease, Corticosterone Release and
Ovulation in Female Rats.

Adrenal
———— Ascorbic acid —————
No. Corticosterone, Resting level,
Group rats total ug mg % % change
A Controls: no lesion 7 33+ 2% 424 + 28 —24 + 2
B Midbrain lesion: central nrea. 7 40+ 1 431 + 26 27 +3
between lesion Groups C
and D 2 37 325 -6
(43,30) (313, 336) (0,-12)
C Lesion: level of posterior mid- 3 35 461 -23
brain and rostral pons (52, 54, H8) (427, 438, 518) (-21, -22, -26)
4 68 302 ~18
(56,61.61,92) (281,288,817,820) (=7,-10,—17,-37)
D Lesion: posterior dieneepha- 2 19 387 -15
lon, rostral midbrain (19,19) (369, 405) (-15,-15)
3 18 376 -6
(15,20,20) (352,381, 894) (0,-5,~12)

* Mean = S.E. of mean,

Animals were divided into 3 groups on the
basis of location of brain lesion and corticos-
terone secretion rates (Table I).

Results. Lesioned areas. The central core
of midbrain was extensively damaged in all
lesioned rats. The lesioned area common to
rats exhibiting depressed corticosteroid levels
(Table I, Group D) involved posterior dien-

FIG. 1. Sagittal reconstruction of rat brain show-
ing lesioned arca common to all rats exhibiting in-
hibition of adrenal aseorbic acid and corticosterone
response to stress (D), area resulting in inereased
corticosterone release (C) and area resulting in
normal corticosterone rclease (B). Dashed ontline
representative of largest lesion evoking inereased
corticosterone release. Abbreviations: AC, auter-
ior commissure; CC, corpus eallosum; HM, N. ha-
benularis medialis;  TPC, hippocampal eommis-
sure; IP, interpeduncalar nueleus; M, mammillary
body; MI, massa intermedia; OCH, optie chiasm;
I, pons; PC, posterior commissure; PD, pars dis-
tulis; SC, superior ecolliculus; SP, septum pellu-
cidum; 1IIV, third ventricle.

t Italicized data: ovulation blocked ; unilateral ovaricectomy.

cephalon (subthalamus and dorsal hypothala-
mus) and extended into rostral midbrain (Fig.
1). In contrast, the lesioned area common to
rats exhibiting high corticosterone levels
(Group C) involved posterior midbrain and
extended into the level of rostral pons. In the
animal of this group exhibiting highest re-
lease of corticosterone (92 ug), the most ex-
tensive lesion was observed. Only fibers of
the lateral lemniscus connected anterior and
posterior portions of the central nervous sys-
tem. Midbrain lesions (Group B) not in-
volving either the area of posterior dience-
phalon damaged in Group D animals or pos-
terior midbrain and rostral pons level de-
stroyed in Group C animals did not alter cor-
ticosterone levels. Brains of rats in which
ovulation was shown to be blocked were dam-
aged in region of mammillary peduncle as
described previously by Critchlow(2). How-
ever, this area did not appear to exert any
control on corticosterone secretion since it
was undamaged in some rats of each group.

Corticosterone levels. The left adrenal
gland of 7 control rats released an average of
33 pg corticosterone into adrenal venous ef-
fluent during the first 30 minutes post-can-
nulation (Table I, Group A). Comparable
amounts were released in 9 lesioned rats
(Group B). In contrast, 7 lesioned rats ex-
hibited significantly elevated levels of corti-
costerone (Group C),—in one instance 3
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times (.e. 92 pg) that noted in controls. Sig-
nificantly depressed levels of corticosterone
were recovered from 5 lesioned rats (Group
D).

Adrenal ascorbic acid (A4A4). AAA re-
sponse varied from normal to complete in-
hibition in groups B and C and was uni-
formly low in Group D (Table I). Resting
levels of AAA were generally depressed in the
unilateral ovariectomized rats in each of the
lesioned groups. These animals in most cases
exhibited a lesser AAA response to stress than
unovariectomized members of the same group.
These results in ovariectomized animals were
probably due to additional stress of this oper-
ation.

Ovulatory response. In 9 of the lesioned
rats the effect of midbrain damage on ovula-
tion was checked; in each instance ovulation
was observed to be inhibited. The inhibition
of ovulation appeared independent of either
adrenal response (Table I).

Conclusions. Since gross lesions involving
posterior portion of midbrain and area at level
of rostral pons resulted in increased corticos-
terone recovery it would appear that these
structures may normally exert an inhibitory
effect on adrenocorticosteroid response to
stress. These findings are consistent with ob-
servation of Newman, et al.(6) that cortisol
secretion was increased in 3 of 4 cats with
brain stem lesions involving rostral pons.
Other areas previously implicated in possible
neural inhibition of adrenal cortical function
include rhinencephalon(7) and, specifically,
amygdala(8). In contrast, lesions of poste-
rior diencephalon and rostral midbrain re-
sulted in depressed corticosterone levels fol-
lowing stress, similar to those found earlier
after dorsal posterior hypothalamic lesions(1).
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These data suggest that certain structures in
posterior diencephalon and rostral midbrain
must be intact for corticosteroid response to
stress. The present studies confirm the pre-
vious finding that AAA and corticosterone re-
sponses to stress may vary independently fol-
lowing brain lesioning(1). The same brain
stem areas do not appear to be involved in
control of the 2 indices of adrenal function.

In addition, the data presented indicate
that the midbrain area influencing the ovula-
tory cycle is distinct from centers concerned
with ACTH regulation.

Summary. Coagulating lesions in posterior
portion of midbrain and level of rostral pons
of female rats resulted in increased corticos-
terone secretion into adrenal venous effluent
in response to surgical stress. Lesions in pos-
terior diencephalon and rostral midbrain
structures resulted in depressed corticoster-
one secretion. Adrenal ascorbic acid response
to stress was not correlated with corticos-
terone response. Ovulation was blocked in
rats with brain lesions in any of these areas
where concomitant mammillary peduncle
damage was present.
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