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The DNA content in viable spe rm cells  p re se rved  in vi t ro  remains  pract ica l ly  the same as in the 
spermatozoa  of f reshly  obtained spe rm no mat te r  how long they are  kept. The DNA level in dying or dead 
spermatozoa  falls.  

There are reports in the literature [7, 8] of a decrease in the DNA content in sperm cells when pre- 
served in vitro. According to some information [7], the decrease in the DNA content in spermatozoa dur- 

ing preservation for 5 days in a yolk-citrate medium at 5 ~ may reach 30%. Under these conditions the 
sperm still maintains relatively high fertility. The results of these investigations have been widely cited 
as contradicting the familiar view of the constancy of the DNA content in cells. No doubts have been ex- 
pressed about the reliability of this work. However, as we have pointed out previously [1-3], determination 
of the DNA content in cells, for various reasons connected with modern methods used to study this problem, 
reflects only the mean DNA content in cells irrespective of their functional state. This leads to unjustified 
conclusions concerning the possibility of a true decrease in the DNA level in all cells of the studied popula- 
tion during exposure to a particular harmful agent. In previous studies [4] by the method of cytephotometry 
of spermatozoa stained by Feulgen's method, we showed that the observed decrease in the DNA content in 
the spermatozoa of preserved sperm is determined by the decrease in the DNA content in the nuclei of 

only those cells  whose function is disturbed. In those cells which have retained their  viability, the DNA con- 
tent remains  unchanged during p rese rva t ion  of the sperm.  This conclusion of ours has recent ly  been con- 
f i rmed by other  workers  [5]. 

The object of the presen t  investigation was to verify this principle, but using a different method of 
determinat ion of the DNA content in the c e l l s - t h e  method of ul traviolet  cy tospect rophotometry  (UVC). It 
will be recal led  that some workers  [6], using the UVC method, found no difference in the DNA content in 
the heads of normal  and abnormal  (in shape) bovine spermatozoa .  

EXPERIMENTAL METHOD 

Sperm cells of boars were investigated. The freshly obtained sperm was diluted (I:I) with 6% glu- 
cose solution containing antibiotics and kept at 15 ~ After preservation of the sperm for 5 days the viable 
(motile) spermatozoa were separated from the nonviable (nonmotile, staining with eosin) by the filtration 
method of Par~ and Rouiller. Fused quartz balls 200-300 g in diameter were used as the filter. By this 
method, a fraction (the filtrate) containing about 90% of viable cells could be obtained from sperm kept for 
5 days and containing only about 30% of motile spermatozoa not staining with eosin. The DNA content in 
the cells of the filtrate, as in other samples of sperm, was determined by the UVC method. Since the di- 
mensions of the sperm cells vary during keeping, the area of the heads of the spermatozoa was also deter- 
mined by calculation by a special formula [9] from measurements of their length, their width at the base 
and the maximum width of the head. 

The DNA content in the spermatozoa was determined by a photographic modification of the differential 
UVC method. The cells were photographed by means of an MUF-6 camera on FT-31 film at wavelengths of 
254 and 280 rn~. 
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TABLE 1. Comparat ive Charac te r i s t i cs  of Principal  Indices (optical 
density, a rea  of heads, concentrat ion and content of DNA) in F resh  
Spermatozoa and Spermatozoa in Fi l tered and Unfiltered Sperm 
Kept for 5 Days 

Sperm 

Freshly ob- 
tained . . . . .  

Unfiltered, 5 
days old . . . 

Filtered', 5 days 
old . . . . . . .  

I "c 
o~ 

399 0.097 

355 0.081 

149 0.093 

DNA 
Optical conc. (in 
density g/cmS) 

15.10-a 

94.10-a 

11.10-3 

Area of T 
heads (in 

29 94 

31.20 

30.71 

DNA content per cell 
In g' I0"12 

M~:m P 

3,44--+ 0.019 -- 

2,99-+ 0.027 P<O,0! 

3,41--+0,043 P<0,5 

in .~ 

100.0 

86,9 

99; 1 

A w a t e r - i m m e r s i o n  objective (58 x) with a 0.8 numerical  aper ture  and quartz project ion camera  
ocular  (8 • were used for  the experiments .  The images of the cells on the negative were measured  on an 
MF-2 microphotometer  by a scanning method. The area  of the cell measured  by the photometer  was 0.25 

2. The optical density was calculated f rom the formula:  

S G -- S n 
D~-- 7 ' 

where Sc represen ts  the blackening of the par t  of the negative free f rom image of the cell, Sn the blackening 
of the par t  containing the cell image, and 7 the contras t  factor  of the photographic emulsion. To calculate 
the cont ras t  factor,  cel ls  were  photographed twice at the same wavelength with exposures  of 5 and 10 sec.  
In that case 

S 1 -  S~ ___ .$1-- S~ 
7=  lgt2--1gt, -- lg2 ' 

where S 1 and S 2 a re  the intensit ies of blackening of points on the negative free f rom image of the cell at ex- 
posures  of t l= 5 sec and t 2 = 10 sec respect ively .  Since the coefficients of absorption of proteins  (KPu and 
KPs0) and the nonspecific light losses  (L254 and L280)for wavelengths of 254 and 280 m~ respect ively  are  
prac t ica l ly  equal, the DNA was not extracted f rom the ceils, nor  were  they photographed at a wavelength of 
313 nap. The optical density due to absorpt ion of DNA was calculated as the difference between optical den- 
si t ies at  wavelengths of 254 and 280 rap, for with K~254 = KPs0 and with L25 a = L280' the DNA concentrat ion (C) 
is direct ly proport ional  to the difference between these optical densities:  

DNA DNA, 
C.d (K254 - K280 ) = D254 - D280- 

This equation was then used to calculate the concentration, after which it was multiplied by the volume 
of the head of the spermatozoa to determine the DNA content per cell. The thickness of the cell layer ex- 

amined in the photometer was taken as 1 p.  

E X P E R I M E N T A L  R E S U L T S  

As Table 1 shows, the DNA content in spermatozoa  of f resh  sperm was 3.44 • 10 -i2 g per  cell, in 
agreement  with data in the l i t e ra ture .  In ceils  of an unfil tered sample of spe rm kept for 5 days the DNA 
content was reduced by 13.1%, somewhat  less  than the resul ts  obtained by other workers  [7, 8] investigating 
spermatozoa  of bovine sperm.  These quantitative differences may be explained by differences in sensit ivity 
of porcine and bovine s p e r m  to preserva t ion .  In addition, the resul ts  cited above [7, 8] were  obtained by 
cytophotometry of specimens  stained by Feulgen 's  method, whereas  we used to UVC method. The hyper-  
chromic  effect due to changes in secondary s t ruc ture  of the DNA and the formation of products of its part ial  
hydrolys is  in dying or  dead cells could be ref lected in these results ,  because in the experiments  using the 
UVC method it could reduce slightly the percentage  of decrease  in the DNA content in spermatozoa  kept for 
5 days. However, this fac tor  could not in any way affect the fundamental conclusion emerging f rom our 

resu l t s .  
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I t  is c l e a r  f r o m  Table  1 that the DNA content in cei ls  of a f i l te red  spec imen  of s p e r m  kept for  5 days, 
in which 90% of the cel ls  were  viable,  was a l m o s t  the same  as that in the ce i l s  of f r e sh ly  obtained sp e rm .  
It  can thus be concluded that  the dec r ea s e  in the DNA content in the s p e r m a t o z o a  during keeping is due to 
a d e c r e a s e  in the DNA level  in dying or  dead cel ls .  The DNA content in s p e r m a t o z o a  remain ing  viable during 
keeping is  independent of the keeping t ime  of the s p e r m  and r e m a i n s  at or  a lmos t  at  the s a m e  level  as  in 
ce l l s  of f r e sh ly  obtained s p e r m .  
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