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The enzyme fructose 1, 6 diphos-
phatase is involved in the reverse 
pathway of glycolysis, either for gluco-
neogenesis or for glycogen synthesis 
in the hepatic cells of mammals 
(iJnderwood and Newsholme, 1965). 
But its distribution and precise role in 
mammalian semen is not well under-
stood. 

The kinetic parameters of the 
enzyme in the semen of native (Muza-
ffernagri) and cross bred (Muzaffer 
nagri x Dorset) rams are reported in 
this paper. 

Materials and Methods 
Assay was carried out on 18 

samples of good quality collected 
from native (Muzaffar nagri) and 
crossbreds (Muzaffar nagri X Dorset) 
rams. Fructose 1-6 diphosphate and 
protein in seminal plasma, sperm pack, 
ultrasonicate extract and ultrasonicate 
pack were estimated. A pooled sample 
of ultrasonicate extract of the two 
breeds was used for finding out the 
rate of hydrolysis of fructose diphos-
phate at various time intervals. 

Enzyme assay was carried out 
using the method described by Colo-
wick and Kaplan (1955). Protein was 
estimated by the method of Lawry et al 
(1951) in order to express the results 

per mg protein. Michaelis constant 
(Km) and maximum velocity (Vmax) 
were- determined from ttl2 double 
reciprocal plot, using concentrations of 
the substrate varying from 1mM to 
lOmM. Time dependance was graphi-
cally presented with respect to velo-
city for varying time periods. Order 
of reaction was calculated graphically 

a 
by plotting log a —x 

Vs time in seconds; 

where 'a' is the velocity of reaction.. 
after 3000 seconds, and `X` is the velo-
city at various time intervals. The 
rate constant was calculated by the 

formula K ~ 
2. X03 

log a 
a 

x , 
where 't' 

is the time in seconds. Co-operativity 
of the enzyme towards the substrate 
was found out from the Hill plot, by 

V 
using tog Vmax—V Vs log [S], where 

'V' is the velocity of reaction of reaction 
at various substrate concentration, 
Vmax is the maximum velocity and 'S' 
is the substrate concentration. Statist-
ical analyses were carried out by the 
method described by Snedecor and. 
Cochran (1967). 

Results and Discussion 
The activity of fructose 1,6 diphos-

phatase in the various fractions of 
semen viz.,seminal plasma sperm pack, 

t 
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sperm ultrasonicate extract and ultra-
sonicatepack of native(Muzaffar nagri) 
and cross bred(1✓IuzaffarnagrixDorset) 
rams are presented in Table 1. In 
both the breeds maximum activity was 
observed in the ultrasonicate extract 
and minimum in the ultrasonicate 
pack. But between breeds, no signi-
ficant difference was observed in the 
enzyme activity in various fractions of 
semen. The rate of hydrolysis of 
fructose 1, 6 diphosphate with respect 
to time (Fig. 1 and 2) followed a first 
order reaction and was linear upto 50 
minutes. The rate constant (K) was 
found to be 3.4 +_ 0.25x,10-4 Sec.—'. 
Srivastava (1979) obsarved a linear 
kinetics upto 90 minutes with bovine 
sperm tail fraction. 
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Fig. 1 

Relationship between inorganic phosphate (Pi) 
liberated against various time of incubation 
by fructose 1, 6 diphosphatase in the pooled 
ultrasonicate extract of native and cross bred 

ram spermatozoa. 
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Pig. 2 
a 

log a _X as a function of time (where 'a' is 
the velocity of reaction after 3000 seconds 
and 'x' is the velocity at various time inter-
vals) of fructose 1, 6 diphosphatase in the 
pooled ultrasonicate extract of native and 

crossbred ram spermatozoa. 

Michaelis constant (Km) and. Maxi-
mum Velocity (Vmax) of the enzyme 
in the ultrasonicate extract were deter-
mined by the double reciprocal plot 
(Lineweaver-Burk plot) (Fig. 3) and 
the values are presented in table 2. 
No significant difference was observed 
between the Km and Vmax of the two 
breeds. Srivastava (1979) reported a 
Km 9.9x10-4 M in bovine sperm tail 
fraction which is in agreement with 
our finding in the ultrasonicate extract, 
which representsthe crude tailf raction, 
Hill plot (Fig. 4) revealed a slightly 
positive co-operativity of the enzyme 
in native breed and a non-cooperative 
trend was observed in cross bred, 
while Saxena (1985) reported a posi-
tive co-operativity, of the seminal 
plasma enzyme of Hariyana bulls, 
towards the substrate. 
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Fig. 3 

Michaelis constant (Km) and Maximum velocity (Vmax) determination of fructose 1, 6 
diphosphatase in the ultrasonicate extract of native (Muzaffar nagri) and cross bred 

(Muzaffar nagri x Dorset) ram spermatozoa by Lineweaver—Burk plot. 

Table 1, Activity of Fructose 1, 6 diphosphatase in the seminal plasma, sperm 
pack, ultrasonicate extract and ultrasonicate pack of native (Muzaffar 
nagri) and cross bred ((Muzaffar nagri x Dorset) rams. 

Activity 

Breed Seminal plasma Sperm pack Ultrasonicate Ultrasonicate 
extract pack 

Native 

Cross bred 

0.77±0.23 

0.86 ± 0.18 

0.22+0.08 1.49+0.44 O.I3+0.03 

0.23+0.10 1.48±0.38 0.09+0.02 

Activity is expressed is ~mol Pi liberated/mg protein/10 min. at 3?"C. 
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Table 2. Michaelis constant (Km) and Maximum velocity (Vmax) of fructose I, 
6 diphosphatase in the ultrasonicate extract of native (Muzaffar nagri 
and cross bred (Muzaffar nagri x Dorset) ram spermatozoa. 

Breed Km 

Native 

Cross bred 

1.27 x 10—'M 

9.6 x 10—'M 
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Fig. 4 
Hill plot of fructose I, 6 diphosphatase in the 
ultrasonicate extract of native (Muzaffar} 
nagri and cross bred (Muzaffar nagri x Dorset) 

rain spermatozoa. 

The technique used to prepare the 
ultrasonicate extract was ultrasonication 
of the spermatozoa) pack suspended 
in a suitable buffer at 20 KCS. Between 
breeds, variable results obtained in 
the ultrasonicate extract may reflect 
the morphological and biochemical 
alterations as a result of sonication. The 
enzyme activity obtained after soni-
cation will not represent the true entity 
of the enzyme prevailing in situ. The 
soluble form of the enzyme was based 
on centrifugation ultrasonicated sper-
matozoa at 5000 x g and this do not 

Vmax 

3.45 

3.23 

precisely represent the entire soluble 
form, which could onlybe obtained in 
the supernatant of 105000 x g centri-
fugation. On the basis of ultrasonication 
Harrison (1971) has reported vide 
variations in the soluble form of the 
enzyme between species. 

Summary 
Experiments were conducted in 

freshly collected semen samples having 
a-I-5 motility of healthy native (Muzaffar 
nagri) and cross bred (Muzaffar 
nagri x Dorset) rams of age 3 to 3} 
years. Assay of the enzyme fructose, 
1,6 diphosphatase was conducted in 
seminal plasma, sperm pack, ultra-
sonicate extract and ultrasonicate 
pack. The ultrasonicate extract 
was prepared by sonicating the 
semen pellet suspended in Tris buffer, 
pH 7.0 at 20 KCS using a vibronic 
ultrasonicator. 

The enzyme showed maximum 
activity in the ultrasonicate extract and 
minimum in the ultrasonicate pack and 
did not differ significantly in the 
different fractions between breeds. 
It exhibited a linear kinetics upto 50min 
and followed a first order reaction. 
The rate constant (K) was found to be 
3.4+0.25x10-4 sec—'. Km and Vmax 
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were .determined from double reci-
procal plot and did not differ signi-
ficantlybetween breeds. Co-operativity 
of the enzyme towards substrate was 
found out from Hill plot and showed a 
positive cooperativity in native breed 
and anon cooperative trend was 
observed in cross bred. 
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