s Egypt. J. Anim. Prod. 18, No, |, pp, 30-14 (1078)

Metabolic Activity and Fructolysis in Buffale
Semen

S.T. Ibrahim
Faculty of Agric.,, Mansurq University, Egypr.

S},muw samples were collected twice monthly from four fertile:
buffalo bulls in Wadi El-Natron Farm for a period of 6 months,
Fach semen sample was examined for pH, sperm concentration,
molility and initial fructose content. Fructolysis was estimated by
determintation of the fructose content in combined semen samples
incubated under 5°, 25°, 37° for various intervals. The amount of”
fructose utilized by 10° sperms dwring 3 and 12 br was calculated.
for all experimental conditions.

Seminal fructose content decreased progressively in semen samp-
les incubated at 37°, more than samples kept at 25° (room tempe-
rature) or in a refrigerator (5°). The amount of fructose utilized.
after 12 hr of incubation was higher than that after 3 hr at all incubai—
tion temperatures. It was suggested that metabolic activity of
buffalo semen was a simple laboratory method for estimating fert |
lity. depends upon the length of incubation period as well as the
incubation temperature. Seminal pH, sperm motility, sperm concen-
tration, initial fructose content and temperature were the important
factors affecting Fructolysis.

During the Jast few years, there has been an increasing interest in the study
of bull semen particularly in relation to its biochemistry. This has been largely
due to the expanding practice of artificial insemination in cattle and to the
growing recognition of dairy cattle infertility.

Fructose is the normal nutrient for sperm and the sole physiological subs-
trats for lactic acid formation in semen. Spermatozoa depend on carbuhy-
drate metabolism as their chief source of energy.

‘This metabolic activity of spermatozoa can be measured by the direct
estimation of the rate of fructolysis (Mann, 1954). Index of fructolysis is
used for measuring fructose vlilization by spermatozoa and it is defined as the
number of milligrams of fructose utilized by 16° sperm in 3 hr (Gassner ef al.,
1952) or one hour at 37° (Mann, 1954). In normal bull semen, the rate of
fructolysis is approximately 1.4 - 2.0 mg / hr (Mann, 1954),

Erb et af. (1956} indicated that fructose utilization by 10% sperm per
unit time is a satisfactory laboratory method for estimating fertility of bulls.
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Mixner et al. {1957), suggested a method for determining the rate of
fructolytic activity in sperm / one min and which is referred to as fructolysis
coeflicient (Ku). T e 7 ¢ i

LY
) 2.303 (loz —L-r" ]
Ku= :
F,—F,
Where U, = milligrams of fructose utilized by 10° sperm in the first

period,

U, = milligrams of fructose utilized by 10% sperm in the second
pariod,

F, = time of initial sampling.

F, = time of second sampling etc. and F, - F, = F, - F,.

The same investigators reported another method (maximum fructoss
utililation, MFU) in which the initial amount of fructose utilized by 10? sperm
in one min, at zero time was measured as an index of metabolic acitivity as
follows :

. UAU,
(2log U, -log — -2

MFU mg = anti log

FZ_FJ.

The aim of this work is to study the rate of fructolysis in buffalo semen
as a simple measure for the evaluation of metabolic activity of sperm.

Material and Methods

Four fertile buffalo bulls ranging in age {rom 3 - 5 years were used. The
experimental animals were maintained on the Farm of Wadi-Fl-Natron for a
period ol 6 months starting from January to June. The animals ware fad
clover, rice bran and pelleted feed mixture. The semen samples were collec-
ted by the use of an artificial vagina twice monthly for the first and second
cjaculates according to the method of Herman and Ragsdale (1560} Each
semen sample was examined for pl, motility and sperm concentration as
indicated by Ibrahim (1969). Fructolysis was estimated by determining the
fructose content in combined semen samples kept under room temperature
25°, 37° and 5° for various intervals. Initial fructose content was determined
after 15 min of semen collection by the colorimetric methiod of Roeg (1934),
Repealed fructose estimations were made after 3 and 12 hr from the initial
one. The fructose utilization (U) was determined by calculating the amount
of fuctose utilized by 10° sperms during the first three hr and during
12 hr after the initial fructose estimation (Gassnret ef al,, 1952 and Mann,
1954). - -
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Results and Discussion

The results are given in Tables | and 2. These data indicated that the
incubation of freshly cjaculated buffalo semen at 37° was accompanied by a
rapid decrease in the amount of fructose scontent than samples kept at room
temperature (25°)or those left in a refrigerator (3°), Furctose utilization(U):
was estimated by calculating the amount of fructose utilized by 109 sperms
during the first 3 hr and during 12 hr after the initial determination of fructose. =
The average fructose utilization values in semen incubated for 3 and 12 hr
were 0.925, 1.484; 1.931, 2,988 and 2,541, 4.219 at 5°, 25° and 37* for hizh
fertile bulls No. 1 and 2, respectively (Tablel).

The corresponding values for normal fertile bulls No. 3 and 4 were 0.616,
[.171; 1.386, 2.857 and 1.875, 3.362 (Tuable 2). It is evident therefore that
the guantity of fructose utilized after 12 hr of incubation was higher than after
3 hr at all incubation temperature. However, the rate of fructolysis of high
fertile bulls (Table 1) was increased than that of normal fertile bulls (Table 2)..
The results obtained indicate that the fructolytic metabolic activity is a suitable .
laboratory method for estimating fertility, depends upon the length of incuba-
tion period and the incubation temperature. The present studies were in
agrecment with those reported by Mixner es af. (1957); Hackmuann (19633
and Georgiev et al. (1975) on ball semen.,

Many factors scem to affect the fructolytic activity of buffalo semen.
It was observed that seminal pH, sperm motility, sperm concentration, tem-
perature and initial fructose level were the major affective factors on the rate
of fructose utilization. Higher fructolytic activities were observed in those
semen samples of high initial fructose content, high initial motility and lower
initial pH as compared with other samples. freund er af. (1939), and Ge-
orgiev et al. (1975) reported similar results in bullsemen. 1t can be sugpested
that lower concentration of fructosc in semen may depress the viability of-
spermatozou,

Gassner ef al. (1952), showed that adding fructose to fructose - poor
ejaculates may prolong the potency and longivity of semen samples. How-
-ever, when [ructose was added to those samples containing initially an adequate
amount of fructose and showing quite satisfactory fructolysis index, the ability
of spermatozoa to utilize added fructose was decreased (Hackmann, 1963).

The resulls presented in Tables [ and 2 showed that high levels of fructose
in semen were not associated always with neither high sperm concentration
nor a high degree of sperm motility. Gassner ef ¢f. (1952) stated that fruct-
olysis was absent in spite of the high fructose concentration in bull semen
samples showing azoospermia or necrospermia. Moreover, they indicated :
4 close relationship between [ructolysis and fertility, Semen of low quality |
from subfertile and infertile bulls showed a reduced rate of fructolysis, The -
fructolysis index was found to bs a good accurate mzasure for indicating semen
guality fertility and estimating breeding efficiency.

Acknowledzements :  The author would like to thank Dr. A. Taha,
Dr. 8. Guresh, and National Research Centre for providing facilities in
“Wadi El-Natron Farm.
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TABLE 2. Fructolysis in buffalo semen at intervals of 3,12 hr and under different temperatures, each value is the :
average of bulls No. 3 and 4. ;

_ Fructese concentration mg/100 ml whole semen?
| e | Sgerm | . .
Initial pIl 7 W_Mw“__ﬁ__ﬂ_, | ioaema: _ 5 250 &
ﬁ _ x qor | OO Shr _ ..:@w_ 126 _aw_ﬁ 3he [3e(U)| 120 | m_mn 3he |3hr(U)| 12br umw.
..... 17 \L.I_| SR Im
6.65 4.2 193 | 770.0 Sm,m_m 0.48 | 522.0/ 1.28 | 522.0| 1.28 mu..,..rcg 2.59 | 395.0) 1.94 | 76.2 | 3.59
6.60 3.9 125 | 803.8 | ﬁu,mw 0.72 | 678.8| 1.00 | 612.0] 1.53 Nnm.m_ 4.65 | 386.0{ 3.34 | 32.5 | 3.83
7,01 3.0 266 | 122.5 | 621.2] 0.38 | 485.0[ 0.89 | 515.5] 0.78 | 190.0 2.00 | 474.5( 0,93 | 30.0 | 3.60
6.90 4.0 171 | 627.5 | 470,41 0.91 | 427.5) 117 427.5; LT 26.2 2.23 ré.o 1.39 | 44.0 | 3.41
6.52 4.5 107 | 470.0 190.0| 0.75 | 220.0| 2.34 312.0] 1.48 o#.o_ 3,97 | 255.0/ 2.01 | 35.5 | 4.06
7.02 3.9 134 | 438.0 abc.o_ 0.43 | 365.0] 0.69 | 270.0| 1.40 | 095.0 2.71 | 245.0| 1.59 | 62.5 2,95
6.95 4.1 25 | 688.4 | 595.0] 0.43 470.4; 1.01] 465.8) 1.04 1106.5 | 2.71 | 350.4] 1.57 | 68.4 l2.88
6.064 4.3 _ 142 | 762.6 | 380.5| 1.28 | 512.0| 1.76 ,, 320.0; 3.12 | 174.4 4.14 | 244.2| 3.65 | 55.0 | 4.98
7.08 3.9 10 | 270.0 | 212.4) 0.38 | 176.0) 0.63 | 082.5 1.25 | 045.0 1.50 | 62.0 | 1.39 | 15.0 | 1.70
7.05 2.8 258 | 696.4 | 592.5 0.40 | 454.0| 0.94 | 488.0| 0.81 | 162.0 2.07 | 454.5) 0.94 | 20.5 ; 2.62
Average m 7 0.616 " 1.171 1.386 _ 2.857 ) H.mﬂm_ 3.362
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1. Normal fertile buffalo bulls as indicated from the Farm records.
2. Analysis on 24 combined samples of the first and second ejaculates,
* (U) = Fructose utilized by 10- sperm (utilization),
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