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Capacitation of Rabbit Spermatozoa: Species Specificity and 
Organ Specificity.* (31825) 
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The necessity for freshly ejaculated sper- 
matozoa to reside in the female reproduc- 
tive tract of the rabbit and rat a specified 
length of !time in order to gain the capacity 
to fertilize the ovum was described by Chang 
(1) and Austin( 2 ) .  Since these initial obser- 
vations the requirement for capacitation of 
sperm has been described in the golden ham- 
ster(3) and the ewe(4). However, little 
progress has been made in elucidating the 
exact nature of the capacitation process. 

One report(5) has indicated that the fac- 
tors necessary for capacitation of rabbit sper- 
matozoa are present in areas of the body 
other than the female reproductive tract, ix., 
isolated bladder and colon, anterior chamber 
of the eye and seminal vesicles of the male. 
The aim of this investigation is to determine 
if the mechanism of capacitation is similar 
in several species and to study further the 
capacitation of rabbit spermatozoa in various 
hollow organs of the body. 

Materids and methods. Semen collected 
by artificial vagina from 6 New Zealand 
White rzbbits 1 to 2 years old was pooled. 
The pooled semen was filtered through 2 
layers of cheesecloth into a centrifuge tube 
and diluted 5-fold with saline. The diluted 
semen was centrifuged at  2510 g for 7 min- 
utes and the supernatant discarded. The 
packed sperm were resuspended in saline and 
injected (0.5 ml; 01.4-2.0 x los sperm) into 
the test organ, i.e., rat uterus, dog uterus, 
rabbit uterus, oviduct, isolated bladder, iso- 
lated colon, and knee joint. When the blad- 
der or colon was used as a test organ, a sac 
area was isolated from the organ by a purse 
string suture without interfering with the 
blood supply. The sac was flushed with 
saline prior to injection of the washed sperm. 
Only estrous rats, dogs and rabbits were used. 
Estrus was determined in these animals by 
the presence of cornified cells from a vaginal 
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smear(6,7) and the presence of ripe follicles 
on the ovaries with no corpus luteum present. 
The washed spermatozoa were incubated 6 
to 11 hours in the test organ. The incubated 
sperm were withdrawn from the test organ 
with a syringe and checked for motility. 
One-tenth milliliter of the sperm suspension 
(1.0-2.01 x l o p  sperm) was transferred to 
the oviducts of egg donors 11.5 to 12.5 hours 
(approximately 2 hours post ovulation) after 
intravenous injection of 5 mg P.L.H. (equine 
pituitary luteinizing hormone-Armour-Bald- 
win Laboratories) or 10101 1.U. of Follutein 
(human chorionic gonadotropin-E. R. 
Squibb and Sons). The egg donors were 
virgin New Zealand White female rabbits 6 
to 8 months old, held in quarantine 2 1  days 
before use. The eggs were recovered from the 
donors by flushing the oviducts with 2 ml 
of saline into a watch glass 201 hours after 
insemination with the incubated sperm. The 
eggs were examined under a bright field 
microscope a t  40 and 180 times magnifica- 
tion to determine normal cleavage. 

Results. To determine if the mechanism 
of capacitation was the same in several spe- 
cies, washed rabbit spermatozoa were incu- 
bated in the uterus of estrous dogs, rats and 
rabbits for 6 to 8 hours. I t  was found that 
rabbit sperm (Table I) were capacitated in 
the uterus of both the rat (9 of 33 eggs 
fertilized) and dog (6 of 2 7  eggs fertilized) 
as well as in the rabbit uterus (11 of 38 eqgs 
fertilized). However, sperm incubated in vitro 
in saline with glucose (15 mg/ml) at  37°C 
failed to fertilize any eggs. 

To determine if rabbit spermatozoa could 
be capacitated in organs other than the fe- 
male reproductive tract, washed sperm were 
incubated in the rabbit uterus, oviduct, iso- 
lated bladder, isolated colon and knee joint. 
Table 11 shows that sperm incubated in the 
uterus and oviduct fertilize 26 of 53 eggs 
and 15 of 26 eggs, respectively. However, 
sperm incubated in the bladder, colon and 
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TABLE I. Species Specificity of Capacitation of Rabbit Spermatozoa. 

<------- Ova recovered -> 

Site of incubation No. exp time (hr) Total No. cleaved To Fertile 
Incubation 

Rabbit u t y s  4 6-8 38 11 29 
Rat 3 7-8 33 9 27 
Dog ” 3 6-7 27 6 22 
In vifro 1 6 7 0 0 

TABLE 11. Organ Specificity of Capacitation of Rabbit Spermatozoa. 

f- Ova recovered -> 

Site of incubation No. esp time (hr) Total No. cleaved To Fertile 
Incubation 

Rabbit Uterus 7 9-1 1 53 26 49 * 
Oviduct 4 9-1 1 26 15 58 
Bladder 4 9-10 28 2 7 
Colon 3 9-1 0 26 1 4 
Knee joint 1 11 3 0 0 

I n  vitro 2 9-1 1 11 0 0 
~ ~~ 

* Significantly different from bladder (8), P < .05. 

TABLE 111. Comparison of Fertilizing Ability of Rabbit Sperm Incubated in Uterus and 
Bladder. 

(-----Ova recovered-, 

Site of incubation time (hr) (hr post P.L.H.) Total No. cleaved % Fertile 
Incubation Insemination time 

Rabbit uterus 9 12  3 2 67 
9 10  5 4 80 

” bladder 9 1 2  6 1 17 
9 10 12 4 33 

knee joint fertilized only 2 of 28 eggs, 1 
of 26 eggs and 0 of 3 eggs, respectively. 
Sperm recovered from the bladder, colon and 
knee joint were similar in concentration (1.0- 
2.0 x lo7 sperm/ml) and motility to those 
recovered from the uterus or oviduct and 
gave no hint of their inability to fertilize 
a t  a level equivalent to the sperm recovered 
from the uterus or oviduct. Again, sperm 
inculbated in vitro failed to fertilize eggs. 

The above results are in conflict with a 
previous report (5) concerning capacitation of 
sperm in various organs of the body, where 
the incubated sperm were placed in the ovi- 
ducts of the egg donors 9.5 to 10.5 hours 
after injection of the chorionic gonadotropin. 
Thus two experiments were designed to dupli- 
cate time sequences used in this investigation 
and the earlier investigation ( 5 ) .  To deter- 
mine if placing the sperm in the oviduct of the 
egg donors 2 hours earlier affected the iferti- 
lizing ability of the sperm, washed rabbit 

sperm were incubated in the uterus and iso- 
lated bladder for 9 hours before transfer 
to the oviducts of egg donors 10 and 
1 2  hours after injection of luteinizing 
hormone. I t  was found that the fertilizing 
ability of sperm incubated in the bladder 
doubled when the sperm were placed in the 
oviducts of egg donors at 10 hours after 
P.L.H. as compared with 12 hours after 
P.L.H. (Table 111). However, the fertilizing 
ability of sperm inculbated in the uterus was 
quite similar a t  either time of insemination. 
Thus it is concluded that the rabbit sperm in- 
cubated in the bladder gained their ability to 
fertilize in the reproductive tract of the egg 
donors. 

Discussion. I t  can be concluded from these 
results that the factors necessary for capacita- 
tion of rabbit sperm are present in the uterus 
of the estrous dog, rat and rabbit. However, 
it  was found that the environment in the 
uterus of the estrous dog and rat was not as 
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entirely compatible with the rabbit sperm as 
the rabbit uterus. On two occasions it was 
noted that if  the rabbit sperm were incubated 
in the dog uterus for 8 to 10 hours the sperm 
became immobilized. In  several rats immobili- 
zation of the sperm, as well as an occasional 
overwhelming leukocyte infiltration, was noted 
when sperm were incubated 8 hours. Because 
of this experience results are reported only for 
rabbit sperm incubated in the dog uterus for 
6 to 7 hours and the rat uterus for 7 to 8 
hours when the sperm remained motile and 
relatively free of leukocytes. The compara- 
tively low fertilizing rate in the inter-species 
series of experiments may be due to the short 
incubation ltime of 6 to 8 hours and in- 
complete capacitation of the sperm. In  the 
inter-organ series of experiments where the 
incubation time was increased to 9 'to 11 
hours there was a doubling of the fertilizing 
ability of sperm incubated in the rabbit 
uterus when compared with the inter-species 
series of experiments. 

Summary. It has been found that washed 
rabbit sperm may be capacitated in the uterus 
of an estrous rabbit, rat, and dog, indicating 
that the capacitation mechanism is similar in 

these species. It was shown that washed rab- 
bit sperm are capacitated only in the uterus 
and oviduct of the estrous rabbit and not in 
the ibladder, colon and knee joint, indicating 
that the factors necessary for capacitation are 
1imEted to the female reproductive tract. 

The authors are gmteful to Ms. David W. Moore 
for itechnicd misknce ; Armour-Bialdwin Labom- 
bolriles for the gift 05 P.L.H. and E. R. Squibb and 
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Cycasin is a compound present in plants of 
the family Cycadaceae which is hepatotoxic 
and carcinogenic when ingested by small labo- 
ratory animals( 1 ) , The compound is of special 
interest because various products from cycad 
plants are ingested by humans in subtropical 
and tropical regions of the world ( 2 ) .  

Cycasin is a p-glumside with the structure 
methylazoxymethanol-p-D-glucoside. The glu- 
cose can (be removed enzymatically and the 
purified aglycone has the same hepatotoxic 
and carcinogenic properties as the glucoside 
( 3 ) .  Moreover, although cycasin is not toxic 

when administered intravenously, subcutane- 
ously or intraperitoneally, the aglycone is 
toxic by these routes as well as after ingestion. 

Previously published experiments have 
shown that cycasin is nontoxic when ingested 
by germfree anilmals, and that it can be re- 
covered quantitatively and unchanged from 
the urine and feces of these animals(4). 
In  conventional animals, in contrast, as much 
as 82% of administered cycasin is not re- 
coverable. On the basis of these results, i t  
was proposed that the aglycone is the proxi- 
mate carcinogen and toxic substance, that 


