
Table IV-Effect of Pyridine Concentration on Color 
Stability” 

Pyridine, M 106k,b., sec -1 

0 . 4 1  9.8 
2.06 0.92 
4.12 1.7 
8 .24  0 .45  

5 Formaldehyde, 4.47 X 10-4 M ;  Ia, 8.22 X 10-4 M; sodium periodate, 
3.12 X 10-8 M;25’. 

critical in that sodium periodate must be in a t  least a twofold ex- 
cess for maximal color development (Table V). Therefore, a rela- 
tively high concentration of sodium periodate should be used when 
a wide concentration range of aldehyde is to be studied. 

A calibration curve for the determination of formaldehyde gave 
excellent results. The slope of the line was 1156 liters mole-’ cm-’ 
(1-cm cell used) with an intercept of 0.008 when calculated by lin- 
ear regression analysis. The sample correlation coefficient was 
0.999 with a standard error of the estimate of 0.009 (S, .J. Form- 
aldehyde concentrations down to 4 X M can be determined 
using a 1-cm cell and a spectr~photometer~ (no scale expansion). It 
is quite conceivable that lower concentrations could be determined 
if enough sample were available to allow for the use of longer path 
length cells. Above concentrations of M ,  deviation from 
Beer’s law was observed. 

Although other aliphatic aldehydes reacted more slowly than 
formaldehyde, each gave a similar color yield. It is not unexpected 
that acetone and benzaldehyde did not react since much higher 
concentrations of these compounds must be present to give a posi- 
tive spot test using a variation of this reaction (2). Furthermore, on 
the basis of spot test data, no interference from a variety of car- 
boxylic acid derivatives is exDected (2). 

Cary 15. 

Table V-Effect of Rat io  of Sodium Periodate to 
Formaldehyde on Color Formation 

Sodium Periodate: 
Formaldehyde“ &5* 

0.70  
1 . 4 0  
1.75 
2 .10  
3 .49  
6 .99  

13.67 

0 
0 .133  
0 .362  ~ 

0.563 
0.553 
0 . 5 6 3  
0.572 

a Molar concentrations. Absorbance measured 25 min after the addition 
of sodium periodate and pyridine. 

This method represents a rapid and sensitive means for the de- 
termination of formaldehyde in aqueous solutions. Total analysis 
time for a single determination is 30 min, with as many as 30 sam- 
ples being analyzed per hour. 
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Nidation Inhibition by Simple Ergoline Derivatives 

KAREL R E ~ A B E K  *, JOHN M. CASSADY *, and HEINZ G. FLOSS SX 

Abstract The ability of four ergoline-type compounds (elymo- 
clavine, its 0-benzoate and 0-carbamate, and N-methyl-6.7-seco- 
elymoclavine) to inhibit nidation in rats was determined and 
found to parallel their prolactin-inhibiting activity. 

Keyphrases 0 Nidation-inhibition by four ergoline-type com- 
pounds, rats, relationship to prolactin-inhibiting ability 0 Ergo- 
line-related compounds-inhibition of nidation, relationship to 
prolactin-inhibiting ability Elymoclavine and related com- 
pounds-inhibition of nidation, rats 

Research interest in the pharmacology of ergot al- 
kaloids is currently focusing on two areas: their anti- 
hypertensive activity and their effect on hormone re- 
lease from the anterior pituitary gland. The latter ef- 
fect, primarily due to a direct inhibition of the syn- 
thesis and release of prolactin, manifests itself in the 

inhibition of some prolactin-dependent processes, 
e.g., lactation in various animals and in humans, de- 
velopment of certain types of mammary tumors, and 
implantation of the fertilized egg (nidation) in rats 
and mice (1). While nidation inhibition in rats is gen- 
erally thought to be predominantly or exclusively the 
result of prolactin inhibition, Fliickiger and Wagner 
(2) obtained results that led them to conclude that 
2-brorno-a-ergokryptine, a modified peptide ergot al- 
kaloid which is undergoing clinical evaluation, has a 
specific nidation-inhibiting effect. 

Since it has been shown (1, 3-5) that the peptide 
portion of these alkaloids is not required for activity, 
it was of interest to compare the ability of some sim- 
ple ergolenes to inhibit prolactin release and nida- 
tion. For this comparison, four compounds were se- 
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lected which had been assayed for prolactin inhibi- 
tion in rats (5) .  Three of these compounds (elymocla- 
vine, its benzoate, and its carbamate) were active (95, 
66, and 66% of inhibition shown by ergocornine as 
reference); the fourth (N-methyl-6,7-secoelymoclav- 
ine), although structurally closely related, had only 
borderline activity (40% of reference). 

EXPERIMENTAL 

Nidation inhibition by these compounds was determined using 
virgin female rats of the Wistar strain weighing 170-230 g at  the 
beginning of the experiment. They were caged with fertile males 
and their vaginal smears were examined each morning. The day of 
finding spermatozoa in the vagina was considered Day 1 of the ex- 
periment, and from this day on the animal was caged separately 
from males. 

The compounds to be tested were dissolved in 0.2% aqueous tar- 
taric acid solution at  concentrations of 1 or 0.1 mg/ml (except in 
the case of elymoclavine benzoate which required addition of 10% 
ethanol for solution). They were administered, uia stomach tube, 
to groups of six or seven animals once a day on Days 6 and 7. Each 
animal received 1 ml of solution/day, i.e., 1 or 0.1 mg of drug, cor- 
responding to approximately 5 or 0.5 mgbg. The time of adminis- 
tration and the doses were chosen on the basis of previous experi- 
ence (4). Control animals received 1 ml of 0.2% tartaric acid solu- 
tion. 

On Day 20, the animals were killed and the uterus was exam- 
ined. The number of well-developed fetuses and of resorbed fetus- 
es was determined, and the well-developed fetuses were weighed in 
some experiments (Table I). 

RESULTS AND DISCUSSION 

The experiments clearly show that elymoclavine, elymoclavine 
benzoate, and elymoclavine carbamate completely suppress the 
nidation of embryos and thus pregnancy in rats when given orally 
in doses of 5 mg/kg on the 5th and 6th days after copulation. When 
given a t  the lower dose of 0.5 mg/kg, elymoclavine carbamate did 
not significantly reduce the number of animals found pregnant. 
D-6-Methyl-8-ergoline-l-yl-acetamide tartrate, a known potent 
lactation and nidation inhibitor, was effective at  both the higher 
(Table I) and the lower dose (6). N-Methylsecoelymoclavine, when 
given in the dose of 5 mg/kg in the same way as the other drugs, 
had no significant effect on nidation but caused an interesting, 
unexplained 20% increase in weight of the fetuses. 

It follows from the results of these experiments that, in the sim- 
ple ergolene series, the nidation-inhibitory activity parallels pro- 
lactin-inhibiting ability at least qualitatively. 
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