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ABsTRAcr 

The effects of four vaginal lubricants on progresslve spermatozoa1 
motility were evaluated. Neat semen was exposed to 0, 5, or 10% (w/v) 
of H-R, sterile K-Y, nonsterlle K-Y or Maxilube L6ubrlcatlng jellies 
for 10 min at 37’C and then extended to 10 x 10 spermatozoa/ml. 
SpermatozoaI motl I it8 was eval uated after 0, 1, 2, 4 and 6 or 8 h 
of incubation at 37 C. For bovine spermatozoa, sterile K-Y jelly 
at 10% suppressed motfl Ity (P<O.O5), but nonsterile K-Y, H-R and Maxllube 
jellies had no effect. Maxi I ube was toxic (P<O.Ol) to canine spermatozoa 
and is not recommended for use durlng collection or insemination of 
can 1 ne semen. Exposure of equine semen to 10% H-R jelly had no effect 
on spermatozoa1 motility, whereas 10% sterile K-Y, nonsterile K-Y 
or Maxi lube jel I ies suppressed (P<O.O5) mot1 I Ity. For al I three species, 
the new, nonsterile K-Y jel ly was no more deleterious to spermatozoa1 

mot11 Ity than the old, sterile K-Y jelly, and H-R jelly also was satls- 

factory. Fertility tests are required to determine the effect of 
these products on fertfllty. 

INTRODUCTION 

It Is essential to lubricate the artificial vagina (AV) when 
col letting semen from a bul I, dog, ram or stal I ion. Al though vase1 I ne 

or white petroleum jelly can be used, these products are difficult 
to remove frcm the I iner of the AV. For about four decades, ster i le 
K-Y jelly (Johnson 8 Johnson Co., New Brunswick, NJ) has been used 
for AV lubrication. Even though ster I le K-Y is accepted as nontoxic 

ACKNOWLEDGEMENT 

Dr. K. W. Entwhlstle and J. D. Cochran, K. J. Imel, T. T. Olar, N. P. Slade 
and P. T. Zaflan provlded skilled technical assistance. 

SEPTEMBER 1983 VOL. 20 NO. 3 357 



THERIOGENOLOGY 

to spermatozoa, a literature revlew and dlscusslons with ploneers 
In artificial Insemlnatlon (J. 0. Almqulst, F. I. Elllot and G. W. 
Sallsbury, personal communications) failed to identify experiments 
establishing thls as fact. In the U.S.A., over 200 ml1 I ion dairy 
cows have been Inseminated with semen collected in AVs lubricated 
with sterlle K-Y jelly. This product was recanmended (1) for collecting 
stal I Ion semen although toxicity studies were not undertaken (8. W. 
Plckett, personal communication). Sterile K-Y Jelly also has been 
used to lubricate AVs when collecting canine semen. 

In the spr lng of 1982, Johnson 8 Johnson Co. changed the formu- 
lation of K-Y jelly. The new product Is marketed under the same order 
number as the old product but Is designated as nonsterile. The new, 
nonsterlle K-Y jelly contains chlorhexidlne gluconate. This compound 
is both bacterlostatlc and spermicldal when present In appropriate 
concentrations. Discussions with a representative of Johnson & Johnson 
co. (S. Brlttlan, personal communication) revealed that Johnson 8 
Johnson Co. routinely cultures each lot of the new product and never 
has found microorganlsms. Because of the change in fcrmulation, including 
inclusion of chicrhexidine gluconate, it was deemed essential to determlne 
If nonsterile K-Y jelly was deleterious to bovine, canine or equlne 
spermatozoa. ideally, an investigation of spermatozoa1 toxicity would 
include fertility testing. Since we d I d not have the resources to 
conduct such tests, we evaluated the effects of steri le K-Y jel iy, 
nonsterile K-Y jel ly, and two competitive products on the progressive 
motllity of spermatozoa. 

The effects of four water-soluble lubricants on the motility 
of bovine, canine or equl ne spermatozoa were evai uated in separate 
experiments. Tubes representing one lot of Maxllube personal lubricant 
(Mission Pharmacal Co., San Antonio, TX), H-R sterile lubricating 
jelly (Holland-Rantos Co., Inc. Plscataway, NJ), sterile K-Y Iubrlcating 
jelly and nonsterile K-Y lubricant (Johnson 8 Johnson Co., New Brunswick, 
NJ) were used. 

For each species, a 4x3 factorial experiment was used to evaluate 
each jelly, at concentrations of 0, 5 and 10% (w/v). At least nine 
eJaculates per species were collected using an AV lightly lubricated 
with sterile K-Y jelly. Aiiquots of neat semen were plpetted IJto 
culture tubes containing premeasured amounts of jellies at 37 C. 
Tubes were vortexed gently to mix semen ang jelly, and the spermatozoa 
were exposed to lubricant for 10 min at 37 C. Allquots of the mixtures 
then were pipetted into prewarmed culturestubes containing seminal 
extender. Semen was extended to 10 x 10 sperm/ml. Extenders that 
maximize retention of spermatozoa1 motility were used: egg-yolk citrate 
(2) for bovine, egg-yolk trls (3) for canine, and powdered mlik (1) 
for equine semen. 
37Oc. 

Culture tubes were randomized and Incubated at 

percentage of progressively motile spermatozoa was determined 
at 37 l$e C by phase-contrast microscopy (400x) at 0, 1, 2, 4 and 8 h 
for bovine and canine spermatozoa and at 0, 1, 2, 4 and 6 h of incubation 
for equine spermatozoa. 
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For each treatment, the response was expressed as the change 
In progresslve spermatozoa1 motility over time. The model was Y, 
=ctt@x t e and the Intercept b 1 and slope ( B, were estimated by 
the meth’od of’ least squares. It was hypothesized that exposure of 
spermatozoa to a deleterious Jelly would yield either a lower intercept, 
a steeper slope or both, relative to control values (P<O.O5). 

RESULTS 

Progressive motlllty of bovine and equine spermatozoa exposed 
to 5% of any lubricant was comparable (P>O.O5) to the motility of 
control spermatozoa (data not presented). This also was true of Canine 
spermatozoa, except for ccl I s exposed to 5% Maxl I ube. At the 10% 
level, certain lubricants reduced spermatozoa1 motility and these 
data are presented. For each species, the 95% confidence interval 
of the regression I Ine for the control treatment was less than plus 
or minus three percentage units. 

The decl I ne In progress1 ve mot1 I ity of spermatozoa exposed to 
10% of each jelly was not different from the control (Figure 1). 
However, the intercept of 53% for the curve for spermatozoa exposed 
to 10% sterile K-Y was lower (P<O.O5) than that of 56% for the control. 
I ntercepts of curves for spermatozoa exposed to 10% nonsterl le K-Y, 
H-R or MaxIlube were not signiftcantly different from that for the 
control curve. Thus, nonsterIle K-Y, H-R and Maxilube were not toxic 
to bovine spermatozoa during a lO-mln exposure. 

Figure 1. Motfllty of bovine spermatozoa exposed to 10% H-R 
or Max I I ube ( _..***.....;. 1 , ster I l e K-Y (----4 , 
nonster 1 I e K-Y C--J--) jel I y or to no I ubr lcant 
(--- - control) for 10 mln before extension and 
lncubatlon at 37Oc, 
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Canine Spematazua 

For spermatozoa exposed to 10% H-R, nonster I I e K-Y or sterl le 
K-Y jelly, both the intercepts and slopes of the response curves were 

similar (P>O.O5) to the control intercept and slope (Figure 2). Since 
exposure of spermatozoa to either 5 or 10% Maxilube was extremely 
deleterious (P<O.Ol) to spermatozoa1 motility, Maxllube must contaln 
one or more compounds toxic to canine spermatozoa. H-R, ster i I e 

K-Y and nonsterile K-Y jellies were not toxic to canine spermatozoa. 

80 
CANINE 

HOURS 

Figure 2. Motility of canine spermatozoa exposed to 10% H-R 

( --------- ) , Max I I ube ( -*-Q-#-) , ster I I e K-Y C-----4, nonster I I e 
K-Y ( ----- 1 jel ly or to no lubricant ( - 
control) for 10 min before extension and incubation at 37’C. 
Data for spermatozoa exposed to 5% maxi I ube (-----****) a I so 
are shown. 

Equine Spermtoma 

There were significant differences (P<O.Ol) among response curves 
for progressive motl I ity of spermatozoa exposed to 10% of each jel ly 
or the control treatment (Figure 3). The responses fell In two groups. 
The intercept and slope for samples exposed to 10% H-R jel I y d I d not 
differ (P>O.O5) from those of the control treatment. Intercepts and 
slopes for samples exposed to 10% Maxilube, sterile K-Y and nonsterile 
K-Y treatments were comparable to but lower than control values. 
Exposure of spermatozoa to 10% Maxi lube ylel ded the I owest Intercept 
(Figure 3). Since the intercepts for sterile K-Y, nonsterile K-Y, 
and Maxilube were depressed, these lubricants may be slightly toxic. 
H-R jelly was not toxic to equlne spermatozoa. 
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Flgure 3. Mot1 I Ity of equl ne spernatozoa exposed to 10% H-R 
(--------- ), Max I I ube (-s---*- 1, ster I I e K-Y 
(------) * nonsterl le K-Y (-----) jel ly or to 
no lubricant (v - controlh for 10 mln before 
extension and incubation at 37 C. 

DISCUSSION 

Either H-R jelly or nonsterlle K-Y jelly are acceptable substitutes 
for sterile K-Y jelly when collecting bovine, canine or equine semen. 

It seems unlikely that spermatozoa would be exposed to ,108 jelly 
for over 10 mln prior to extension for use In artificial lnsemlnation. 

Despite the absence of any deleterious effect of H-R jelly or nonsterile 
K-Y jelly on spermatozoa1 motility, a lubricant might alter some other 
spermatozoa1 property and, thus, decrease fertl I lzlng capacity or 
ability to wlthstand freezing and thawing. Maxllube was very toxic 
to canine sperm and may be sl lghtly toxic to stal I ion sperm. Maxi I ube 
should not be used to collect dog semen. 

Fertl I Ity tests, which were not undertaken, are needed to conclusively 
determlne If any product Is or Is not deleterlous to fertility. 

1. 

2. 

3. 

REFERENCES 

Plckett, B.W. and Back, D.G. Procedures for preparation, 
collectlon, evaluatlon and lnsemlnatlon of stallion semen, Colorado 
State Univ. General Series 935 (1973). 

Howard, T-H., Vasquez, l--A. and Amann, R-P. Antibiotic control 
of D m by three extenders of bovine semen, J. Dalry 
Scl. f&15%-1600 (1982). 

Olar, T.T. Cryopreservation of spermatozoa and daily spermatozoa1 
productlon of dogs, Ph.D. Thesis, Colorado State Univ. (1983). 

SEPTEMBER 1983 VOL. 20 NO. 3 361 


