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zation of the EEG, development of hypersyn- 
chronous activity in the amygdala, and rest- 
less, violent behavior attributed by Bokums 
and Elliott (7) to physostigmine. 

Discussion. We have shown that 2-PAM in 
doses up to 30 mg/kg i.p. does not alter the 
EEG of cats but that 30-75 mg/kg produce 
an EEG characteristic of central nervous sys- 
tem depressants that is accompanied by be- 
havioral sedation or tranquilization not pro- 
gressing to anesthesia within the dose range 
studied. The depressant action has an anti- 
convulsant component since 50 mg/kg of 
2-PAM prevented induction of convulsions 
by pentylenetetrazol and 30-75 mg/kg 
blocked the convulsant action of physostig- 
mine. 

The brain of the cat differs from that of 
the rabbit in its reaction to 2-PAM since 
Longo et al. (5) using doses in the same 
range as ours found no effect of 2-PAM on 
the EEG of the normal rabbit brain. In both 
species, however, these doses antagonized 
centrally acting cholinergic agents; sarin in 
the rabbit and physostigmine in the cat, It 
appears that 2-PAM crosses the blood-brain 
barrier in cats and rabbits and can achieve 

concentrations sufficient to antagonize some 
of the effects of cholinergic and other central 
nervous stimulants. 

Summary. In cats, pralidoxime in doses of 
3&75 mg/kg produces sedation and an EEG 
pattern like that seen after administration 
of CNS depressants. These doses also pre- 
vent convulsions induced by pentylenetetra- 
zol or physostigmine. Apparently significant 
amounts of pralidoxime cross the blood-brain 
barrier in cats. 
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Decapacitation Factor (DF) is a substance 
demonstrated to be present in the seminal 
plasma of the rabbit, buI1, boar, stallion, 
monkey, and ram by its ability to prevent 
fertilization of rabbit ova (1-3). DF, as its 
name implies, functionally reverses sperm ca- 
paci tation, the process normally occurring in 
the female reproductive tract that enables 
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sperm to penetrate ova, a property sperm do 
not possess a t  the time of initial deposition in 
the female (4-7). 

The seminal plasmas of the bull and rabbit 
are potent sources of D F  and the sperm of 
these species require capacitation (4, 5, 7). I t  
appears, therefore, that the presence of D F  
in seminal plasma is an indication that capac- 
itation occurs in that species. The present 
paper offers unequivocal evidence that D F  
occurs in human seminal plasma. Two earlier 
reports suggested that D F  was present in 
human seminal plasma but fertility was not 
completely inhibited ( 1, 2 ) .  Brief, prelimi- 
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TABLE I. Decapacitation of Rabbit Sperm with a Pellet Obtained by Ultracentrifugation of 
Human Seminal Plasma. 

Treatment of capacitated sperm 
No. of 

oviducts 
Ova fertilized 

'No. of ova (%) 

None 2 
2 

None 4 
4 

None 4 
4 

Decapacitation attempted with 2 mg pellet/lP sperm 

Decapacitation with 5 mg pellet/lP sperm 

Decapacitation with 7 mg pellet/106 sperm 

8 88 
11 27 
21 67 
26 0 
9 78 

22 0 

nary accounts of the present work and its 
confirmation have been recently presented 

Materials and Methods. The D F  was con- 
centrated from human seminal plasma by ul- 
tracentrifugation using the procedure de- 
veloped for rabbit seminal plasma (10, l l ) .  
The reversible inhibition of the fertilizing 
capacity of rabbit sperm was used as a test 
for the presence of D F  (1). The three essen- 
tial steps of the assay were the recovery of 
capacitated sperm from rabbit uteri 11 hr 
after breeding, incubation of. capacitated 
sperm with the D F  preparation for 20 min in 
vitro, and the insemination of capacitated 
and decapacitated sperm into contralateral 
oviducts of rabbits 12 hr after an injection of 
75 units of HCG or 6 hr after HCG when 
recapacitation was to be demonstrated. 

Results. Sixty-eight ml of human seminal 
plasma containing 2.80 g of solids, upon ul- 
tracentrifugation, yielded a pellet containing 
200 mg or 7.2% of the solids. Table I shows 
that a test level of 2 mg of pellet per lo5 
sperm decreased the percentage of ova fertil- 
ized while 5 mg and 7 mg completely pre- 
vented fertilization demonstrating the pres- 
ence of DF in human seminal plasma. To 
further establish that the rabbit sperm were 
decapacitated by human seminal plasma as 
opposed to a nonspecific toxic effect, the de- 
capacitated sperm were recapacitated by 

(8,9). . 

transfer to the oviduct 4 hr before ovulation. 
This permitted sufficient time for capacita- 
tion before the ova become too old to be 
fertilized. Table I1 shows that the decapaci- 
tated sperm were recapacitated, that the ca- 
paciated sperm sample used survived and fer- 
tilized ova, and that ejaculated sperm were 
capaci tated under these experimental condi- 
tions. 

Discussion. Five mg of pellet obtained 
from 1.5 ml of human seminal plasma was 
the minimum effective dose for decapacita- 
tion. This was significantly greater than the 
amount used in previous D F  assays of human 
seminal plasma that only lowered the num- 
ber of ova fertilized instead of completely 
blocking fertilization ( 1,2). 

The relatively large amount of seminal 
plasma solids required for capacitation may 
indicate either a molecular difference between 
rabbit and human D F  or a markedly lower 
content of D F  in human seminal plasma. 
Studies on D F  from several species have not 
given an indication of species differences. Al- 
though initially D F  from bull and rabbit 
seminal plasma is ,associated with protein in a 
different manner, after proteolysis the D F  
activity chromatographs similarly on two 
acrylamide gels (3 ,  11). The results suggest 
that humans, in common with other primates 
(S) ,  have D F  and therefore very likely a 
capacitation system. The human capacitation 

~ ~~ ~ 

TABLE 11. Recapacitation of Sperm after Decapacitation with Human Seminal Plasma. 

Sperm used for insemination into oviducts No. of Ova fertilized 
4 hr before ovulation oviducts No. of ova (%) 

Sperm decapacitated with 7 mg pellet per 106 sperm 7 20 40 
Capacitated sperm-same as used for  decapacitation 2 7 57 
Freshly ejaculated sperm 2 9 55 
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system may be susceptible to control for 
contraceptive purposes. This is not likely to 
be achieved by altering the hormonal state of 
the female since capacitation in the rabbit 
uterus is known to be under hormonal control 
(6, 12, 13). 

Summary. Human seminal plasma contains 
decapacitation factor (DF) as measured by 
the ability to render rabbit sperm incapable 
of fertilizing rabbit ova. The presence of D F  
suggests that capacitation of sperm is re- 
quired for fertilization in the human. Com- 
pared to several other species human seminal 
plasma has low D F  potency. The D F  activi- 
ty sediments in the ultracentrifuge similar to 
that of the rabbit. 

The authors acknowledge the assistance of Mr. 
Ora Lee Johnson and Mr. J. Leroy Patrick with 
animal care and surgery. 
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A relationship between iron and manganese 
metabolism has been suggested by the obser- 
vation of the incorporation of manganese into 
the porphyrin molecule of red cells and the 
increased gastrointestinal absorption of man- 
ganese in iron deficiency ( 1,  2 ) .  The present 
studies were performed to determine varia- 
tions in the metabolism of each of these ele- 
ments induced by deficiency or overload of 
the other. 

*These studies were aided with funds from U. S. 
Army Research and Development Command Con- 
tract number DA-49-193-MD-2815. 
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Methods. Male albino rats (Wistar strain) 
weighing 200-250 g were used. The animals 
were fed a standard rat diet (General Bio- 
chemicals, Chagrin Falls, Ohio) except (that 
the iron and manganese content was modified 
from test to test as stated. Iron absorption 
was measured following a test dose of 0.5 
pCi of f e r r o ~ s - ~ ~ F e  citrate per 0.25, mg of 
ferrous sulfate per 0.5 ml of distilled water, 
administered through a 17-gauge endoeso- 
phageal tube to rats fasted for 16 hr. Whole 
body radioactivity (0.8 MeV BOO) was 
measured in a small-animal, whole-body liq- 
uid scintillation detector (Packard Armac, 
LaGrange, Illinois), 3 hr and 7 days after 
dosing to determine the percentage of the test 
dose absorbed by the rats. 

An isolated intestinal loop technique was 
utilized to measure manganese absorption be- 


