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Tf•re importance of aminoacids in spermatozoan metabolism has 
been discussed with respect to their utilization as an extraceliular 
oxidation substrate for the aerobic metabolism and the possibility of their 
incorporation by sperm cells for protein biosynthesis. The protein syn-
thesis by spermatozoa was considered as remote since ejaculated sperms 
neither grow multiply nor contain appreciable quantity of RNA (Mann, 
1964). However, there are reports for and against the occurrence of 
protein biosynthesis in ejaculated spermatozoa. 

I n the present study, experiments were conducted to confirm 
wf'~etlzer genuine protein biosynthesis is taking place in ejaculated ram 
and buck spermatozoa by the incorporation of labelled aminoacids. 

fi/ia~erials and Me'fhods 

Fresh ejaculates of sei~ten were collected from clinically healthy 
Muzaffar nagri rams (4 numbers) and Barbari bucks (4 numbers) varying 
in age from three to three and a half years. The samples ~Nere centri-
fuged (7000 x g; 15 min) and then washed with phosphate buffer solution 
(pH 7.4). This step was repeated three limes. The washed spermatozoa 
obtained were then diluted 20 fold with freshly prepared Krebs-Henseleit 
Ringer's phosphate solution (pH 7.4) to which glucose has been added 
(1 mg~`ml of buffer). Then it was divided into four sets of 1 ml each. 
One set was denatured by keeping in water bath (100"0 for 10 min, to 
another set 200,r~g of chloramphenicol was added and the other two sets 
were kept. as such. To all the four sets 2 ,«Ci of DL—U-1~C-leucine 
was added. One set containing the normal sperm and labelled amino-
acid was kept at 4°C for 180 min. The other three sets wer© kept in a 
constant shaker water bath maintained at 37°C for varying periods of 
time, viz,, 60, 120 and 180 min in the case of t}~e set containing the 
normal sperm and labelled aminoacid, 180 min in the case of the set 
containing the denatured sperm and labelled aminoacid and 180 min in 
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the case of the set containing the sperm, chloramphenicol and the 
label led aminoacid. At tl~e end ofi the stipulated period the tubes were 

removed and placed in ice packs. Precipitation ofi protein was done by 
adding 1 ml of 10% trichloroacetic acid (TCA), centrifuged (7000 x g; 
10 min) and the supernatant was discarded. The washing step was 
repeated twice on the separated precipitate. 

The precipitate thus obtained was delipidised twice with 2 ml of 
a solution containing 5% ethyl alcohol and diethyl ether at the ratio of 
2:1 and then twice u`~ith 2 ml of diethyl ether alone. The tubes were 
then centrifuged (7000 x g; 15 rein) and the supernatant was discarded. 
The precipitate was dried in a hot air oven at 40"C and dissolved in 1 ml 
of 80°~ formic acid. This was again dried and dissolved in 1 ml of 
water. Identical quantities were transferred to a clean tes; tube for deter-
mination of protein (Method of Lowry et a/. 1951) and to a scintil lation 
vial. The scintillation vial was dried at 40`C cooled and added 10 ml 
of dioxane based scintil lation c~cktaii. Radioactivity was determined in 
EC!L liquid scintillation counter. 

Resalfis 

The kinetics of incubation was studied at ~0, 120 and 180 min. 
The mean counts obtained after the incorporation of 1 rC-leucine into 
protein of washed ram and buck spermatozoa follo~n~ir•g incubation at 
37~C for 60 min ar.d 120 min were 434+34, 1249'-123 and X38+75 
2268-i-146 respectively. An ex~jmination of the data gathered revealed 
that at the end of 180 min of incubation, the radioactive count in tl~e 
normal sample (spermatozoa and radioactive leucine incubated at 37°C) 
was 841 -i-94 in ram and 1678-'-197 in buck. For the same time period, 
samples containing denatured spermatozoa gave a count of 1162+ 151 
and 1488-;-175, samples containing chloramphenicol gave 852+130 and 
2194_+-197 and normal samples incubated at 4"C gave a count of 687 + 
128 and 1706 +- 208 in case of ram and buck respectively. Tt~e count 
was two-fold after two hours of incubation as compared to the first hour 
at 37~C, f-lowaver, there was not much difference in the count during 
the second and third hour in ram but the count decreased to some extent 
in buck spermatozoa. Incubation of samples at 4"C, following heat 
denaturation and following addition of chloramphenicol did not alter the 
count significantly. T t`e pattern of changes were same in both the 
species. 

Discussion 

The results obtained clearly indicated that the incorporation of 
radioactive leucine by spermatozoa in normal samples was in no way 
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appreciably different from samples incubated at 4~C, denatured or follow-
ing the addition of chloramphenicol. In the case of ram spermatozoa the 
radioactive counts obtained were higher following denaturation or 
add;tion of chloramphenico! compared to the normal whi le in case of 
buck spermatozoa the radioactive counts following addition of chlotam-
phenico! or incubation at 4~C v~iere higher than the normal. Thus, the 
inhibition of mitochondrial protein synthesis by the addition of chloram-
pf~enicol, suppression of protein synthesis by incubation at 4"C or 
destruction of protein synthetic system by heat denaturation did not 
produce any appreciable difference in the radioactive counts compared to 
normal sanipfes kept under .optimal conditions. Hence, from the data 
gati~ered during the study, it can be safely concluded that syntl~~esis of 
protein is not occurring in ram and buck spermatozoa in vitro. 

The nature and quantum of protein synthesis in spermatozoa is 
sti l l a highly debated topic. Bhargava (19~~7) and Bhargava et a/. (1909} 
compared the incorporation of free amino acids into protein by bu'sl 
spermatozoa as v~,~e~ l as washed reticulocyte suspension and observed 
that the r~:te was 20 tirn~s less in sperms. They also noted that the 
incorporation came to an abrupt halt in whole semen after 20 rein but in 
v~rashed spermatoza it continued at a lower but at a constant rate for 
several hours, However, Erachet (1960) contended that the incorpor~rtion 
or labelled amino acids was probably due to contamination but this was 
.contradicted by Abraham and B!~argava (1903} who demonstrated the 
incorporation of amino acids by spermatozoa indicative of protein 
synthesis, ay inhibitor studies, Premkumar and Bhargava (19'2) reported 
tl~at RNA transcription and protein synthesis apparently occurred in 

mature bovine spermatozoa, probably mitochondrial in nature. Mujica 
(1976) reported t(~e inhibition of mitochondria! protein syntf~esis in 
mouse spermatozoa by the use of chiorarnpl~enicol. busby et al. (1974) 
observed that ovon the heat denatured rabbit sperms incorporated the 
label led amino acids and the addition of ci~loramplienicol or cyclohexa-
mide could not inhibit tfie incorporation of ammo acids. So they con-
cluded tl~2t incorporation of lebel!ed amino acids by mature ejaculated 
rabbit spermatozoa did not represent authentic protein synthesis but was 
probably due to a physical sequestering of tl~e labelled amino acids or 
their metabolites. 

Summary 

Experiments were carried out in freshly col lected spermatozoa, of 
Muzaffar nagri ram and Barbari buck of the age three to three and a 
half years, using radioactive ' 'C-leucine at the rate of 2 ~~Ci per ml. In 
order to understand whether genuine protein biosyntf;esis is taking place 
in ejaculated mature spermatozoa, the experimental designs included 
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incubation at 4"C, heat denaturation of the spermatozoa and addition of 
the inhibitor, chloramphenicol, at 200 fig level to arrest mitochondria) 
protein synthesis. Tl~e counts obtained after the different experiments 
did not differ much and so it is concluded that protein biosynthesis is 
not occurring in mature ejaculated spermatozoa. 
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