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In 1957, Chang reported the presence of a substance in the seminal plasma
of several mammalian species which had the ability to reverse the capacitation
process (decapacitation factor or DF). Bedford & Chang (1962) were partially
able to purify DF by ultra-centrifugation. Since that time, a great deal of effort
has been given to the purification, isolation and identification of this substance
(Chernoff, Pinsker, Dukelow 8c Williams, 1966; Dukelow, Chernoff &
Williams, 1966a, b, 1967a, b; Pinsker & Williams, 1967; Williams, Abney,
Chernoff, Dukelow & Pinsker, 1967; Dukelow & Chernoff, 1968). These
reports have demonstrated that DF can be destroyed by crude amylase pre¬
parations but is stable to neuraminidase, pronase and glucose oxidase; that it
exists in a wide variety of species but is not present in all mammalian seminal
plasma; that it can be reduced in molecular size with pronase without de¬
stroying DF activity, and that it is resistant to destruction by heat and cold.
Semen was collected from rabbits with an artificial vagina. These samples
were centrifuged at 862 g for 15 min to remove the sperm cells, diluted with an
equal volume of Krebs Ringer phosphate (KRP) and then frozen until a
pooled volume of 75 ml had been accumulated.
All reagents used in these extractions were analytical grade from Mallinckrodt
Chemical Company, St Louis, Missouri.
The seminal plasma was extracted with 200 ml of chloroform : methanol
(2:1 v/v) as shown in Text-fig. 1. This extraction was repeated three times
and the extracts were combined. These combined extracts were reduced to
dryness and resuspended in KRP to provide a sample isotonic to spermatozoa
for biological assay. This was designated the chloroform : methanol (CM)
fraction. The nonlipid residue was evaporated to approximately 15 ml and
called the NLR sample.
In an attempt at further purification, the KRP resuspended rabbit chloro¬
form : methanol extract was extracted three times with redistilled, low boiling
(40 to 60° C) petroleum ether (1:10 v/v). The petroleum ether extracts were
combined and evaporated to dryness. This residue was triturated with 10 ml
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In the DF assays, New Zealand White rabbits were used. The assay procedure
has previously been described in detail (Dukelow et al., 1966b). Basically a
doe was mated three or four times and capacitated spermatozoa were surgically
recovered 12 hr later from her uterus. These spermatozoa were washed, counted
and resuspended in KRP. They were then incubated with the test sample
(1 mg dry weight/105 spermatozoa) for 20 min at 37° C. The incubated sperma¬
tozoa were then centrifuged, resuspended in KRP and 0-5 ml of the sperm
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Text-fig. 1. Sequence for the extraction of DF with organic solvents from rabbit seminal
plasma. »Solvent = chloroform : methanol [2:1 (v/v)].

suspension (2-5 IO4 spermatozoa) was inseminated into one oviduct of a doe
injected 12 hr previously with luteinizing hormone. The contralateral oviduct
received an equal number of untreated capacitated spermatozoa.
To ensure that the DF active preparations were not toxic to the spermatozoa,
decapacitated spermatozoa were 'recapacitated' by a second in utero incubation.
Approximately 4 hr before ovulation (i.e. 6 hr after lh injection) 8xl05
spermatozoa were injected into the uterine horn of a doe. Twice-washed
ejaculated spermatozoa were inseminated into the opposite uterine horn as a
control for the ability of the doe to capacitate spermatozoa (Dukelow et al.,
1966b).
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Assays for DF activity in the extracted fractions are shown in Table 1. The
chloroform : methanol fraction has DF activity and the lack of sperm toxicity
is shown by the successful recapacitation of the rabbit spermatozoa. The
nonlipid residue from seminal plasma had no DF activity (58-5% fertility).
Neither the petroleum ether nor the aqueous phase fractions had DF activity
(31-6 and 62-5% fertility, respectively).
The dry weight of 200 ml of seminal plasma was 6-28 g, while the CM
fraction of this same 200 ml of seminal plasma had a dry weight of 0T6 g.
Thus, a 37-fold decrease in dry weight was obtained.
Table 1
df-activity assay in terms of numbers of fertilized and non-fertilized ova
recovered 24 hr post-insemination from oviducts of new zealand white virgin
DOES

Fraction*

Control
Chloroform : methanol
Nonlipid residue
Petroleum ether

Aqueous phase

Text
abbreviation

No.
oviducts

CM
NLR
PE
AP

28
6
9
5
4

Fertile

Non-fertile

% Fertile

33

63
20
15
13
5

34-4
4-8
58-5
31-6
62-5

1
21
6
8

Recapacitation of spermatozoa decapacitated with chloroform : methanol fraction
7
32
Ejaculated sperm control
Chloroform : methanol
*

Test

CM

sample fraction

91-5
550

11

incubated with

capacitated spermatozoa.

This work demonstrates that decapacitation factor can be extracted from
seminal plasma with a chloroform : methanol solution ; however, this activity
cannot be recovered after a second extraction with petroleum ether. This
method of extracting DF is more efficient and less time consuming than earlier
ultracentrifugation and column chromatography techniques.
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