
synthesis which accumulates in PbI and 
FeD. The defect in EPP is different 
and allows the earlier intermediate PP 
to accumulate. 

Finally, we wish to point out a clini- 
cal application of our observations. We 
and Joselow (25) have shown that 
measurement of the fluorescence, at 
594 nm, of blood directly (without any 
extraction steps) can serve as the sim- 
plest and most specific screening test 
for PbI. 
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Arginine Vasotocin: Effects on Development of 

Reproductive Organs 

Abstract. Immature 25-day-old mice were injected daily with 1 microgram of 
arginine vasotocin for 3 or 4 days and killed 24 hours after the last injection. The 
ovaries were 30 percent smaller in treated females than in controls. The ventral 
prostates and accessory organs (seminal vesicles and coagulating glands) were less 
than half the size of these structures in control males. Similar results were ob- 
served when 15-day-old mice were given similar injections and killed 2 weeks after 
the last injection; furthermore, testis weights were 28 percent smaller than those 
of controls. It is speculated that arginine vasotocin, which has been found in mam- 
malian pineal glands, might mediate effects of the pineal gland on normal sexual 
development. 
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Arginine vasotocin (AVT), an octa- 
peptide, has been identified in the mam- 
malian pineal gland and proposed to be 
the antigonadotrophic product of that 
gland (1). Pavel et al. (2) reported 
that this cyclic peptide is a million times 
more potent than melatonin, the puta- 
tive pineal hormone, in inhibiting the 
compensatory ovarian hypertrophy that 
occurs in adult female mice after uni- 
lateral ovariectomy. In this report we 
present experimental evidence that treat- 
ment of normal immature mice with 
AVT results in smaller reproductive 
organs in both males and females. 

Immature Swiss-Webster mice were 
obtained from Hilltop Lab Animals, 
Inc. (Scottdale, Pennsylvania) or bred 
from stock derived from that source. 
In these animals, vaginal patency occurs 
at 30 to 35 days of age and reproduc- 
tive competence for both males and fe- 
males is attained by 60 days of age. The 
animals were maintained in an environ- 
ment with automatically controlled light- 
ing that provided 14 hours of light per 
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day. In the first experiment, groups of 
25-day-old female and male mice re- 
ceived daily intraperitoneal injections 
for 3 and 4 days, respectively, either of 
I j/g of AVT in 0.1 ml distilled water 
or of diluent alone (3). Their repro- 
ductive organs were examined 24 hours 
after the last injection. In addition, two 
groups of normal male and female mice 
were necropsied at 25 days of age. 
Compared to diluent treatment of age- 
matched mice, AVT treatment de- 
creased the weight of the ovaries (P < 
.001) in female mice and accessory 
organs (seminal vesicles and coagu- 
lating glands) (P< .01) and ventral 
prostates (P <.001) in male mice 
(Fig. 1). In the period between days 
25 and 28, ovaries of control mice in- 
creased in weight by 22 percent where- 
as AVT treatment during this period 
prevented this normal developmental 
growth (4). 

In the second experiment, five litters 
of mice were reduced to eight pups per 
mother on the day of birth and random- 
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Fig. 1. The effect of arginine vasotocin (AVT) on reproductive organs of immature 
mice in experiment 1. Each group consisted of 11 animals. Significant differences be- 
tween AVT groups (gray bars) and controls (striped bars) are indicated as follows: 

P < .01; P < .001. VP, ventral prostate; AO, accessory organs. 

Table 1. Weights of reproductive organs of immature mice treated with AVT in experi- 
ment 2. Data for each group are means ? standard error for eight to ten mice. 

Female Body weight Ovaries Uterus 
group (g) (mg) (mg) 

Control 20.3 ? 0.3 4.93 ? 0.20 17.9 ? 2.1 
AVT 18.5 ?+ 0.6 3.44 ? 0.23* 15.2 - 0.8 

Male Body weight Testes Ventral Accessory 
group (g) (mlg) prostate (mg) organs (mg) 

Control 24.3 ? 0.5 166.5 ? 3.5 4.15 ? 0.09 22.4 + 1.1 
AVT 23.3 - 0.5 120.5 ? 4.11 2.34 ? 0.19t 15.0 ? 1.0* 

*P <.01. t P <.001. 
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ly divided at the beginning of the ex- 
periment. Groups of 15-day-old male 
and female mice were given daily intra- 
peritoneal injections of 1 jug of AVT 
or diluent for 3 days and necropsied 2 
weeks after the last injection. Ovarian 
growth was significantly retarded (P < 
.01) in AVT-treated female mice com- 
pared to diluent-treated animals (Table 
1). In male mice receiving AVT, growth 
of the testes (P <.001), ventral pros- 
tate (P <.001), and accessory organs 
(P< .01) was significantly depressed 
compared to that in control mice (Table 
1). 

The effects of AVT reported here ap- 
pear to be due to a rather specific in- 
hibition of normal developmental 
growth of some reproductive organs 
because body weights were not altered 
by the treatment. In addition, two other 
neurohypophyseal polypeptides, argi- 
nine vasopressin and oxytocin, are in- 
effective in blocking growth of the re- 
productive organs in these animals (5). 
Secretion of AVT by cultured human 
fetal pineal tissue has been reported (6). 
Furthermore, this compound has been 
tentatively identified in the cerebrospinal 
fluid of normal adult men (7). These 
findings, together with those reported 
here, prompt us to speculate that AVT 
might be an active principle in the re- 
markable alterations in sexual develop- 
ment which are associated with patho- 
logic conditions of the pineal gland in 
young humans (8). Since the pineal 
gland controls photic regulation of re- 
productive function in rodents (9), 
there may also be a physiological role 
for pineal vasotocin in the regulation of 
reproduction in mammals in general, as 
well as in sexual development. How- 
ever, AVT reproduced the classical ef- 
fects of light deprivation on testes 
(which is mediated by the pineal gland) 
in only one of our experiments. It may 
be that AVT can retard testicular 
growth only if administered early in 
sexual development, when growth of 
these organs is most rapid. 

MARY K. VAUGHAN* 
GEORGE M. VAUGHAN* 

DAVID C. KLEIN 
Section on Physiological Controls, 
Laboratory of Biomedical Sciences, 
National Institute of Child Health 
and Human Development, 
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macology, vol. 23, Neurohypophysial Hormones 
and Similar Polypeptides, E. Berde and 0. 
Eichler, Eds. (Springer-Verlag, Berlin, 1968), 
pp. 163-173]. In unpublished studies from our 
laboratory, this material was identical in po- 
tency to that reported by Pavel for another 
preparation of synthetic AVT in the compen- 
satory ovarian hypertrophy test (2). The mate- 
rial was dissolved (10 Atg/ml) in distilled water 
just before intraperitoneal administration. 

4. The mean ovarian weight for 25-day-old un- 
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thesis of useful analogs. Our first stud- 
ies have centered on vitamin D3 (D3) 
and its analog dihydrotachysterol3 
(DHT3). Both compounds have been 
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Fig. 1. Structural representations of vitamin Da and dihydrotachysterol3. For vitamin 
D3: structure 1, classic folded steroid version; structure 2, extended version derived 
from x-ray crystallographic analysis; structures 4 and 5, dynamic equilibrium between 
chair conformers derived from high resolution PMR analysis. For DHT3 structure 3, 
extended version; structure 6, predominant solution conformer. R3 is the side chain, 
given in 1, for carbons 20 to 27. In la,25-(OH).r-D3, the 25- and la-hydrogen atoms 
of structures 1, 2, 4, and 5 are replaced by hydrogen groups. Thus, the A ring hy- 
droxyls are trais to one another. In la-OH-D3, only the A ring is similarly modified; 
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Vitamin D in Solution: Conformations of Vitamin D3, 

1lt,25-Dihydroxyvitamin D3, and Dihydrotachysterol3 

Abstract. Solution conformations of the A and seco B rings of vitamin D3, 
la,25-dihydroxyvitamin D., la-hydroxyvitamin D3, and dihydrotachysterol3 
have been established by high resolution, 300-megahertz proton magnetic reso- 
nance spectroscopy. The A ring of these steroids is dynamically equilibrated 
between two chair conformers. For vitamin D3, l a-hydroxyvitamin Ds, and 
l a,25-dihydroxyvitamin D3 the relative proportions of the two conformers 
are 1 :1, whereas dihydrotachysterol, exists principally as only one conformer. 
Thus, the substituent groups on the A ring may be either equatorially or axially 
oriented, and suggests a refinement of the existing topological model for vitamin 
D hormonal activity. 
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