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FIG. 1. Photomicrograph showing the greatcst 
dimensions of satisfactory lesions in a typical aai- 

mal. Weil stain. 

and they extended caudally through the 
whole of the anterior hypothalamic area. 
Ventrally they reached the level of the optic 
chiasm and dorsally the roof af the third 
ventricle. However, when olbsvious micro- 
scopical differences were sought between the 
group of 7 cats that declined and the 4 that 
showed no change, no variations were readily 
apparent. 

Discussion. Lesions located in presumably 
similar areas in the cat and rat appear to be 
without comparable effects on the sleep- 
waking cycle in the 2 species. The unex- 
pected pattern of a sudden physical decline, 
beginning a b u t  the eighth postoperative day 
in a large percentage of cats, was interesting, 
but unexplained by such metabolic disturb- 
ance as might be indicated by the chemical 
methods herein used. 

Without going into a minute analysis of 
fiber and nuclear damage and/or volumetric 

estimates of tissue damage, there appears to 
be no ready anatomical evidence for the dif- 
ference in outcome of the 2 groups. Perhaps 
the eventual gathering of specifically mean- 
ingful knowledge of the area may help to 
account for these findings. 

Summnry. Eleven cats were subjected to 
lesions which were thought to correspond to 
Nauta's preoptic brain transections in rats. 
Seven of these exhibited a brief period of hy- 
peractivity from the fourth through the sev- 
enth postoperative day, whereas 4 showed no 
change. Seven also declined physically, 
ceased drinking and eating, and died(2) or 
approached death before sacrifice. This de- 
cline could nut be correlated directly with the 
periods of hyperactivity. There was no per- 
sistent alteration in sleepwakefulness cycles. 
The only gross effect on seru'm electrolytes 
was concentration concomitant with dehydra- 
tion. Potassium levels fell corresponding to 
a decrease in intake. 
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Goldthioglucose (GTG) when adminis- will produce localized destruction in the hy- 
pathalamus( 1,2,3) and other areas of the 
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tered to mice in appropriate concentrations 
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brain ( 4 ) . Animals with such lesions show 
an increase in food intake(5,b) and subse- 
quently obesity( 7,8,9.10). In animals of the 
C’H 1 strain, extent of the lesion in the dience- 
phalun as well as the course of the ensuing 
obesity. are predictable for a given dose of 
GTG. in contradistinction to variability of 
results observed in other strains after injec- 
tion of the drug( 1 1  ) .  The hypothalamic le- 
sion produced by GTG destroys areas of the 
ventral hypothalamus which in many reports 
(review in 12) have been implicated in con- 
trol od the secretion of adrenocorticotropin 
(ACTH).  The purpose of these experiments 
was to investigate whether the hypothalamic 
lesion regularly produced in CBA mice by 
GTG would inhibit the release of ACTH that 
ensues upon exposure to stress. In view of 
the simplicity of producing such a lesion, as 
compared to methods that use stereotaxic 
technics, our primary interest was in estab- 
lishing whether GTG injection could provide 
an  easy assay animal for studies on cortico- 
tropin releasing factor (CKF) .  Effects of the 
GTG-induced hypothalamic lesions on the 
resting pituitary-adrenal function, i .e. ,  in ab- 
sence of stress, were also studied. 

Methods and materials. One hundred 
twenty-one male and female mice od the CBA 
inbred strain+ were used. Animals were 
homed. 4-6 per cage (6” >( 12” >i 6”)  and 
fed Purina laboratory chow ad libitum. Lev- 
els of pituitary-adrenal function were as- 

$Obtained from Kirschbaum Memorial Research 
Laboratory, Dept. of Anatomy, Baylor Univ. College 
of Medicine. 

- 

sessed by measurement of plasma free corti- 
costerone (Cpd. R )  levels( 13,~). This was 
done on a 0.2 ml plasma sample from in- 
dividual animals ( 13). Resting levels were 
obtained in animals sacrificed by instantane- 
oils decapitation. All blood samples were 
obtained by decapitation, collecting the blood 
in heparinized tubes. The experimental pro- 
tocol shown in Table 1 was designed to study 
in males and females the effects of goldthio- 
glucose-induced hypothalamic lesions on the 
functional status of the pituitary-adrenal sys- 
tem during “resting” conditions and in re- 
sponse to acute stress as compared t o  un- 
treated, control animals. It was decided to 
study the animals at 5 days and 18 days after 
injection of GTG. Previous experiments 
have shown( 2 ) that a t  5 days post GTG, the 
hypothalamic lesion is fully developed (Fig. 
1 ) .  With the schedule at 18 days post GTG 
it was proposed to study pituitary-adrenal 
function in these animals when in the ‘‘active 
phase” of the weight gain leading to obesity 
(6). Two types of stress were used: ether 
anesthesia alone, or combined with fracture 
of one femur. In buth cases, blood samples 
for pIasma Cpd. I3 measurements were ob- 
tained exactly 15 minutes after application 
of the stress. All animals were sacrificed at 
the same time of day (between 1:OO p. m. 
and 3:OO p. m . ) ,  to minimize the 24 hour 
variation in plasma corticoid levels which has 
been reported in mice( 15) and rats( 16). 

GTGt was administered as a single, i. p. 
injection of 0.4 ms/g body weight in animals 

$ Courtesy of Schering Corp., Bloomfield, N. J .  
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FTG. 1. Goldthioglucose-induced lesion in ven- 
tral hypothalamus of CBA mouse 5 days post- 
injection (V.M.-ventromedial nucleus ; LES-le- 
sion ; 1 1  1-tliird ventricle). I>ose--0.4 mg/g hotly 
weight. Stain-tliionine. x 45. 

of 90-120 days of age(2). The various 
groups of animals shown in Table 1 were 
studied at  either 5 or 18 days after injection 
of GTG. Brains of all GTG-treated animals 
killed at  5 days post-injection were fixed in 
10% formalin. Midline sagittal reconstruc- 
tions (frozen sections, 50 p, thionin) were 
made for 8 brains to determine size and loca- 
tion of the hypothalamic lesion, and the 
stained sections of the remaining brains were 
examined histologically. 

Results. Results are summarized in Table 
I. The normal control females had higher 
levels of plasma Cpd. B than the males under 
“resting” and stress conditions as previously 
reported by others( 1 5 , 1 7 ) .  Five days after 
injection of GTG, at a time when the hypo- 
thalamic lesion was $fully developed, levels 
of circulating plasma Cpd. B in both males 
and females were higher than in control ani- 
mals, when measured in resting conditions, 
i.e., in absence of stress. Exposure to stress 
led to no increase of these high levels in the 
male whereas in the female further increases 
were seen. Eighteen days after injection of 
GTG, resting levels of plasma Cpd. B in 
males or (females had returned to normal lev- 
els as compared to normal control animals; 
exposure to stress was Ifollowed by significant 
elevations of plasma Cpd. B levels, similar to 

those observed in the normal control animal5 
subjected to stress. 

Fig. I shows a typical hypothalamic lesion 
as seen in an animal sacriiiced 5 days after 
administration of GTG. This lesion was a 
constant finding in all animals injected with 
GTG and corresponds to what has been re- 
ported previously( 2,4). A midsagittal dia- 
gram of the hypothalamus shows the anterior 
and posterior extent of the lesion (Fig. 2 ) .  
The only minor variations observed were in 
the size of the lesions. All animals 18 days 
after GTG showed considerable increase in 
body weight when compared to their controls 
(males, -+20.6% ; females, +29.6%). 

Discussion and conclusions. The increase 
in plasma corticosterone resting levels seen 
in the first )few days after injection of GTG 
may be due to one or several mechanisms: 
alteration of the conjugation capacity of the 
liver(l8) due to the drug itself or accm-  
panying the diminished food intake that im- 
mediately follows GTG injection ( 6 ) ,  thus 

FIG. 2. Midsagittal diagram of the hypothala- 
mus localizing a goldthioglucose-induced lesion 
in a CBA mouse at  5 days post-injection. Ab- 
breviations used : CC, corpus callosum; DM, dor- 
somedial nucleus ; M, massa intermedia ; MB, 
matnmillary body ; PV, paraventricular nucleus ; 
VM, ventromedial nucleus ; SC, suprachiasmatic 
nucleus. 
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leading to increased plasma concentrations of 
frcc Cpd. H :  or actual stimrilation of the 1 ~ ~ 9 -  

pothalamic centers related to A('TH releaw 
by development of the hypothalamic lesion. 

These results show, a t  any rate, that the 
hypothalamic lesion produced in CBA mice 
by the dose af GTG used in this study does 
not inhibit release of ACTH normally pro- 
duced by exposure to stress. Animals with 
this type of hypothalamic lesion. therefore. 
cannot be used for an assay of CRF. 
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Unfertilized eggs of the sand dollar, Den- 
draster excentricus, lose the capacity to be 
fertilized within 48 hours when allowed to 
stand uncrowded in fingerbowls at 18°C. Ad- 
dition of cobaltous chloride to the sea water 
will increase the fertile life of the eggs 4-8 
days. When sulfhydril compounds are added 
to the proper concentrations of cobalt in sea 
water the fertile life may be extended to as 
much as 25 days(l,2). In view of these find- 
ings it seemed desirable to determine the ef- 
fect af cyanocobalamin (Vit. BIZ) on ferti- 
lizability . 

Methods. Mature sand dollars were taken 
from Monterey Bay and maintained in 

*The author is grateful to the Hopkins Marine 
Station, Pacific Grove, Calif., for use of its facilities 
and to the Graduate School, Northwestern Universi- 
ty for materimal support during this work. 

aquaria a t  the Hopkins Marine Station, Pa- 
cific Grove, Calif. Ova were removed from 
ripe females and washed several times before 
being placed in various concentrations of the 
vitamin. Since the crystalline form of the 
vitamin was not available at the time of ex- 
periments a sterile aqueous solution (Squibb's 
Rubramin-containing 1,000 pg Vit. BIZ per 
cc in isotonic NaCl with 1.5% benzyl alcohol 
as a preservative) was diluted with sea water. 
-4s simple dilution with sea water also di- 
luted the benzyl alcohol it was necessary, in 
some cases, to add benzyl alcohol ta the dilu- 
ent to maintain a constant concentration of 
the preservative while varying the concen- 
tration of the vitamin. All cultures were kept 
in covered fingerbowls, out of direct sunlight 
and at 18 2 1°C. Fertility was determined 
at 24-hour intervals by addition of *fresh 




