
COPPER AND GONAD STIMULATING HORMONES 73 1 

149 days. The cells remaining are either associated with the infun- 
dibular stump still attached to the brain and the median eminence 
of the tuber cinereum or are part of non-hypophyseal circuits. Ret- 
rograde degeneration in the supraoptic nucleus of the rat is suffi- 
ciently extensive to leave no doubt about this nucleus being pri- 
marily concerned with the neural lobe of the hypophysis. There 
are indications that the ventrolateral or magnocellular portion of the 
paraventricular nucleus also reacts to hypophysectomy by a loss of 
cells, but to a lesser extent. More extensive studies along this line 
are being carried on by Dr. L. S. Meriwether. The technical skill of 
Mr. Dwight Ingle, who performed the operations is gratefully ac- 
knowledged. 

9376 

Augmentation of Gonad Stimulating Hormone of the 
Hypophysis by Copper 

FREDERICK E. EMERY. 
From the Department of Physiology, University of Buffalo. 

In  a recent report' it was shown that zinc sulphate in combination 
with antuitrin S augmented the weights of the ovaries of immature 
rats above that obtained with antuitrin S alone. In contrast to this, 
zinc sulphate had no augmentative effect when given in combination 
with pituitary implants. Copper, on the other hand, seems to differ 
from zinc in certain of these ovarian augmentative reactions. 
Fevold, et d.,' obtained ovulation in rabbits by intravenous injec- 
tions of copper salts but failed to do so with zinc. In these rabbits 
the copper may have altered the response of the gonad stimulating 
hormones present in the blood. It, therefore, seems likely that a 
similar mechanism might be induced in immature rats by combina- 
tions of copper salts and pituitary implants. The data on this point 
are described in the present study. 

The recipients were albino rats of approximately 38 gm. body 
weight. All donors were normal adult male rats. The pituitary 
implants were made in the abdominal cavity under ether anesthesia. 
Copper sulphate was given intraperitoneally once or twice daily in 
doses up to one-third of a milligram at a time in one cubic centi- 

1 Emery, F. E., Am. J .  Physiol., 1937, 118, 316. 
2 Fevold eb al., ibid., 1936, 117, 68. 
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meter of saline solution. The ovaries were removed 5 days after 
the implants were made. 

One normal male pituitary increased the average weight of  both 
ovaries from 13.0 mg. (controls) to 17.0 mg. (groups A and B, 
Table I). Under the same treatment but with copper sulphate the 
ovaries weighed 22.3 mg. (group C ) .  In this group the distribution 
of the ovarian weights was more even throughout the range while 
in those without copper (group B) in only 2 cases were the weights 
above 24 mg. The median like the mean was higher in the copper 
treated group but the differences are small and not statistically sig- 
nificant. The mean difference divided by the standard error of the 
difference is only 1.7. One male rat pituitary gland is quite a mini- 
mal stimulus and positive vaginal smears are produced without 
much change in ovarian weight. This we have previously noted's a 

and it is evident here in groups A and B. 
When the stimulus was doubled and 2 rat pituitary glands im- 

planted in the body cavity, the ovaries were significantly larger than 
when only one pituitary was given (groups B and D). Here again 
copper was without effect, the medians being the same a t  50 mg. 
each in the 2 groups and the means only slightly different (groups D 
and E). Thus, one may conclude that copper does not significantly 
change the reaction of the ovaries to pituitary implants when either 
the stimulus is minimal, as when one male rat pituitary gland is 
given, or when the stimulus is considerably above threshold. 

9377 P 

Experimental Alveolar Bone Atrophy Produced by Ascorbic 
Acid Deficiency and Its Relation to Pyorrhea Alveolaris.* 

P. E. BOYLE, 0. A. BESSEY AND S. B. WOLBACH. 
From the Department of Operative Dentistry, Dental School, and the Department 

of Pathology, Medical School, Harvard University. 

Vitamin C (ascorbic acid) has been characterized by Wolbach 
and Howe' as necessary for the production of intercellular sub- 
stances. Failure of connective tissue cells to form collagen matrices 
adequately accounts for the clinical signs and pathology of scurvy. 

. ______ 
3 Emery,'F. E., et al., PROC. SOC. E n .  BIOL. AND Mm., 1931, 29, 42. 
*Aided by a grant from the Milton Fund to the University Committee on 

1 Wolbach, S. B., and Homwe, P. R., Arch. Path., 1926, 1, 1. 
Research in  Dental Medicine. 


