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Introduction 
 

Prostate is the only accessory gland of the 

uro-genital tract of the dog and prostatic fluid 

is the only component of the seminal plasma 

(England et al., 1990). During mating, sperm 

rich second fraction is followed by large 

volume of the third fraction which is prostatic 
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Seminal plasma in dogs is prostatic in origin. Prostatic fluid plays role in immunological, 

motility and energy supply. Forty eight ejaculates of sperm rich fraction were collected 

from four adult male spitz dogs. Prostatic fluid was collected from the third fraction. 

Sperm rich semen was diluted (1:2) with Tris Fructose Egg Yolk Glycerol and divided into 

four cryoprotectant groups viz 8 % Glycerol (Group I, control), 4 % Glycerol (Group II), 5 

% Ethylene Glycol (Group III) and 4 % Glycerol+4% Ethylene Glycol (Group IV), 

cryopreserved for 24 hrs thereafter thawed and prostatic fluid added with the objective to 

study motility, viability, abnormality, Hypo-osmotic swelling test (HOSST) and acrosomal 

integrity. Addition of prostatic fluid post thaw significantly increased motility compared to 

no addition of prostatic fluid in all cryoprotectants however other parameters such as 

livability, abnormality, HOSST and acrosomal integrity remained changed. Among the 

post thaw prostatic fluid added groups, Group III ( 5 % Ethylene glycol) had significantly 

higher (P<0.01) motility, livability, Hypo-osmotic swelling Test (HOSST) and acrosomal 

integrity whereas significantly lower (P<0.01)in Group IV, abnormality as compared to 

Group I, control (8 % Glycerol). The other cryoprotectants Group II (4 % Glycerol) and 

Group III (4 % Glycerol + 4 % Ethylene Glycol) performed higher in Group IV. 
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in origin. The prostatic secretion contains 

electrolytes (Sodium, Potassium, Chloride, 

Phosphate, Magnesium) trace minerals, 

bicarbonate, fructose and lactic acid (Bartlett 

1962, England et al., 1990) which provide 

energy and function as osmotic and pH 

buffers for spermatozoa.  

 

The fertilizing ability of the spermatozoa 

depends on the motility necessary to reach the 

oocytes, sperm membrane integrity necessary 

to bind to the Zona pellucida of the oocyte 

and acrosomal integrity necessary to store the 

enzymes that are released to penetrate zona 

pellucida. Different in vitro studies with 

dilution of dog spermatozoa with prostatic 

fluid have shown a decrease in motility and a 

decline in the number of normal sperm cells 

after 2 hours of incubation at 37
o
C (England 

and Allen, 1992), a detrimental effect on 

semen preservation both after refrigeration at 

4
o
C (Rota et al., 1995) and after refrigeration 

followed by freezing (Srivaidyapong et al., 

2001). However, in vivo studies with either 

exposure of sperm to prostatic fluid before 

freezing (Hori et al, 2005) or dilution of 

frozen thawed semen with prostatic fluid 

(Nothling et al., 2005) resulted in higher 

fertility rates and improved conception. The 

present study was undertaken to study the 

effect of addition of prostatic fluid to frozen 

thawed cryopreserved (with different 

cryoprotectants) dog spermatozoa on semen 

quality parameters viz. motility, viability, 

abnormality, Hypo-osmotic swelling test 

(HOSST) and acrosomal integrity. 

 

Materials and Methods 

 

Animals 
 

Four healthy Spitz adult male dogs were 

maintained on uniform balance diet and 

management practices in Kennels of Animal 

Nutrition Division, Indian Veterinary 

Research Institute Izanagar, Bareilly.  

Collection, dilution and cryopreservation 

of semen with cryoprotectants 

 

Semen was collected by digital manipulation 

at weekly intervals. (Linde-Forsberg, 1991). 

The pre-sperm, sperm rich and post-sperm 

fraction were collected separately in clear, 

graduated, sterile semen collection cups. The 

pre-sperm and post-sperm fractions were 

discarded while sperm rich second fraction 

was collected as one ejaculate. Forty eight 

good ejaculates (second fraction) were 

collected from these dogs i.e. twelve 

ejaculates from each male. Semen was diluted 

in Tris fructose egg yolk glycerol dilutor 

(Davis et al.,1963) with a dilution rate of 1:2.  

 

This dilution rate would ensure a minimum 

sperm density of 100 millions/ml of diluted 

semen. The diluted semen was divided into 

four groups viz, 8% glycerol (Group I, 

control), 4% glycerol (Group II), 5% ethylene 

glycol (Group III), 4% glycerol +4% ethylene 

glycol (Group IV).  

 

Extended semen was filled in fresh medium 

straws and was equilibrated at 5oC for a 

period of 4 hrs. After equilibration the straws 

were kept in liquid nitrogen vapour around 4-

6 cm above the level of liquid nitrogen for 10-

15 minutes. Thereafter, the straws were 

plunged into liquid nitrogen in cryocan for 

storage (Christiansen, 1984).  

 

Collection and processing of prostatic fluid 
 

Third fraction of all ejaculates was collected 

in 15 ml plastic tissue culture tubes. The 

prostatic fluid was centrifuged at 3000 

rev/min for 5 minutes and the supernatant was 

transferred to one or more 15 ml tissue culture 

tubes. The tubes were labelled with the name 

of the donor and date of collection and stored 

in domestic deep freeze at -20oC until 

needed.  
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Evaluation of post thaw semen with 

prostatic fluid 

 

The straws were thawed at 37oC for 1 minute, 

prostatic fluid added and thereafter evaluated 

for motility, livability, abnormality, Hypo-

osmotic Swelling Test (HOSST) and 

acrosomal integrity. 

 

Motility 
 

A drop of semen was kept on a clean, dry, 

pre-warmed glass slide, covered with a clean 

glass cover slip and examined under 

microscope to assess the percentage of 

progressive motile spermatozoa (Thomas et 

al., 1993). 

 

Livability 

 

The assessment for live spermatozoa was by 

Eosin and Nigrosin staining method (Hancock 

1951). One drop of sperm rich fraction was 

placed on a clean, grease-free pre warmed 

glass slide and 4-5 drops of Eosin-Nigrosin 

was placed near the semen drop. By using a 

plain fine glass rod, the stain and semen were 

mixed gently. After a minute a thin smear was 

made on a glass slide and dried in air. The 

dried smear was examined under oil 

immersion objective (100 X) of phase 

contrast microscope. A total number of 200 

sperms were counted. The sperm showing 

pink colour was considered as dead and the 

sperm which had not taken any stain was 

considered live. However, partly stain sperm 

were also considered dead.  

 

Abnormality 

 

The abnormalities included micro, macro, 

pear shaped or detached in head region, 

swollen, abaxially attached, double or zig-zag 

mid piece in middle piece region and coupled 

tail over in tail region besides the proximal 

and distal droplets.  

Hypo-osmotic Swelling Test (HOSST) 
 

To assess the membrane integrity hypo-

osmotic swelling test was done (England and 

Plummer, 1993) by mixing 150 milliosmol of 

1 ml hypo-osmotic solution in a test tube with 

0.1 ml of the semen and incubating the 

mixture for 30 minutes at 37oC. After 

incubation the smears were prepared on glass 

slides. Dried smear were stained with three 

per cent Rose Bengal stain for 15 minutes 

(Tomar, 1970). The slides were then washed, 

air dried and a minimum of 200 spermatozoa 

were counted under microscope (1000 X) to 

estimate the percentage of hypo-osmotically 

swelled spermatozoa. The spermatozoa were 

classified in 4 classes according to the 

presence of the following tail swelling 

pattern. 

 

Pattern A  : No swelling, no 

membrane reaction 

 

Pattern B  :  Swelling of the tip of 

the tail 

 

Pattern C  :  Different type of hair-

pin like swelling pattern or swelling of the 

mid piece. 

 

Pattern D  :  Complete swelling.  

 

Cells displaying either pattern B, C or D were 

considered positive for the Hypo-osmotic 

swelling test. 

 

Acrosomal Integrity 

 

Acrosomal integrity was assessed by the 

method described by Watson, 1975 with 

modifications. The smears were made on 

clean, dry and grease-free glass slides and 

dried in air or warm thermostat plate (37oC). 

After drying, the slides were kept on a 

staining rack and smears were fixed with 

Hancock’s fixative for 15 min. Then the 
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slides were decanted and Giemsa solution was 

poured directly over the smear and allowed to 

stain for 1 min. Then the stain solution was 

poured out and the slides were rinsed in 

gentle flowing water, air dried and examined 

under oil immersion lens of microscope (100 

X). At least 100 sperms per slide were 

counted. The staining pattern and efficiency 

observed were equal to Watson’s method 

which took two hours whereas this modified 

method took only 45 minutes. 

 

Statistical analysis 

 

Using the software available at Computer 

Section, IVRI, analysis of variance among the 

experimental treatment and comparison 

among means by Duncans multiple range test 

(DMRT) was carried out. 

 

Results and Discussion 

 

Addition of prostatic fluid post thaw 

significantly increased motility compared to 

no addition of prostatic fluid in all 

cryoprotectants however other parameters 

such as livability, abnormality, HOSST and 

acrosomal integrity remained changed. 

(Table-1 and 2). (Nothling et al., 2007) 

Observed increased progressive motility with 

addition of Prostatic fluid post–thaw, (Milani 

et al., 2010) Found no positive effects on 

motility patterns post-thawing.(Rota et a., 

2007) Incubated frozen thawed semen with 

autologous Prostatic fluid (PF) (1:2) for four 

hours at 38
o
C and found an initial reduction 

of hyperactive motility with PF treatment 

with effect on sperm longevity or acrosome 

status.(Dasetal.,2014).(Kusum et al., 2012). 

Motility is an important factor influencing 

fertility particularly the ability of the 

spermatozoa to reach the oocyte. Prostatic 

fluid is ejaculated into the vagina of the bitch 

after the sperm-rich fraction and coitus cannot 

be interrupted until the entire prostatic fluid 

fraction has been ejaculated. The seminal 

plasma in dogs is solely prostatic in origin 

(Bass et al., 1984). Many functions of seminal 

plasma have been reported such as 

immunological role (Sebastian et al., 1987) 

and motility modification (Setchell and 

Brooks, 1988). Intracellular ice crystals are 

formed during rapid cooling. Cells are killed 

by chemical toxicity or osmotic stress and by 

mechanical damage caused by phase 

separation of solution and crystals.  

 

Table.1 Effect of prostatic fluid and different cryoprotectants on structural and functional change 

in post thaw dog spermatozoa (Mean±SE; n=12) 

 

S. No. Parameters Frozen Thawed spermatozoa 

Group I Group II Group III Group IV 

1 Progressive 

motility (%) 

29.25±1.54
d
 34.58±1.95

d
 38.92±1.35

cd
 35.50±0.65

C
 

2. Livability (%) 51.92±1.15
a
 54.17±1.29

ab
 57.00±1.39

b
 52.33±2.33

b
 

3. Abnormal (%) 28.58±0.70
c
 27.33±1.00

cd
 25.42±0.80

c
 28.83±1.92

d
 

4. HOSST (%) 45.33±1.00
cd

 48.75±0.98
c
 51.50±1.00

cd
 47.33±1.92

b
 

5. Acrosomal 

integrity (%) 

58.08±0.91
c
 57.25±1.15

ab
 58.83±1.15

ab
 56.17±1.47

c
 

Figures showing different superscript in a row differ significantly ((P<0.01).  

Group I : 8% glycerol (control); Group II : 4% glycerol; Group III : 5% ethylene glycol; Group IV : 4% glycerol + 

4% ethylene glycol. 
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Table.2 Effect of different cryoprotectants on physiomorphological and functional parameters of 

spermatozoa in pooled and post thaw-dog semen 

 

S.No Parameters 

(in Percent) 

Fresh 

pooled 

semen 

Frozen Thawed Spermatozoa 

Group I 

(control) 

Group II Group III Group IV 

1 Progressive 

motility 

62.75 ± 0.65
e
 26.50±0.81

a
 34.25±0.95

c
 36.83±0.73

d
 29.25±0.94

b
 

2. Livability 75.00±0.72 
c
 51.92±1.14 

a
 52. 33±2.32

 b
 59.50±0.78

 

b
 

56.83±0.83
b
 

3 Abnormal 13.67±0.72 
a
 28.58±0.70

 bc
 28.83±1.90

 c
 25.27±0.89 

b
 

27.33±1.05
bc

 

4 HOSST 71.17±0.75
 c
 46.17±1.34

 a
 47.33±1.92

 a
 51.83±1.06 

b
 

47.83±2.00
 b
 

5. Acrosomal 

integrity 

78.92±0.91
d
 54.67±1.00

 a
 56.17±1.47

 ab
 61.17±1.18

c 
 58.33±1.15

b
 

NB : Figures showing different superscript in a row significantly different (P<0.01). 

Group I : 8% glycerol (control); Group II : 4% glycerol; Group III : 5% ethylene glycol; Group IV : 4% glycerol + 

4% ethylene glycol 
 

Among all the cryoprotectants Group III (5 % 

Ethylene glycol) had significantly higher 

(P≤0.01) motility, livability, Hypo-osmotic 

swelling Test (HOSST) and acrosomal 

integrity whereas significantly lower (P≤0.01) 

abnormality as compared to Group I (control, 

8 % Glycerol). The other cryoprotectants 

Group II (4 % Glycerol) and Group III (4 % 

Glycerol + 4 % Ethylene Glycol) performed 

higher abnormality in Group IV(Table 1). 

Ethylene glycol has smaller molecular weight, 

a characteristic that may result in lower 

toxicity and higher permeability to cell 

(Massip, 2001). Ethylene glycol minimizes 

the detrimental effect of the dehydration and 

rehydration during the freezing and thawing 

processes (Pantano et al., 2000). Spermatozoa 

had a higher osmotic tolerance to quick 

addition and removal of ethylene glycol than 

glycerol. Dog sperm volume response to 

osmotic shock is regulated by the activity of 

potassium channel and is minimized by the 

presence of an intact cytoskeleton. Ethylene 

glycol might affect the functionality of 

potassium channel, their activation 

mechanism of fluxes of ions and organic 

osmolytes. The combination of 4 percent 

ethylene glycol and 4 % glycerol maintain 

sperm motility, viability and acrosomal 

integrity (Bessa et al., 2006).  

 

In conclusion addition of prostatic fluid post 

thaw significantly increased motility 

compared to no addition of prostatic fluid in 

all cryoprotectants however other parameters 

such as livability, abnormality, HOSST and 

acrosomal integrity remained changed. Five 

percent Ethylene glycol Group III had 

significantly higher (P≤0.01) motility, 

livability, Hypo-osmotic swelling Test 

(HOSST) and acrosomal integrity. 
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