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In textbooks and in reviews of the histology of the thymus [2, 5-7] the var ia t ion in the staining p r o -  
per t ies  of the cor tex and medulla is at tr ibuted ent irely to differences in the number  of lymphocytes in the 
two layers  of the thymic lobules. In fact,  many more  lymphocytes are  found in the cor tex  than in the 
medulla, although it has been observed  [3, 4] that less  chromatin is present  in the nuclei of the lymphoeytes  
in the medulla than in the cortex.  This is evidently associa ted with the lower  content of desoxyribonucleic 
acid (DNA) in the cell nuclei of the medul lary  zone of the thymus.  On this basis  it has been suggested that 
the thymus is an organ for supplying the body with DNA in the juvenile period, by providing it; with actively 
developing cells in which DNA is reut i l ized [3, 4]. 

In this investigation the content of DNA in the nuclei of the lymphocytes of the cor t ica l  and medul lary  
l aye rs  of the thymus was determined eytophotometr ical ly .  

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

The cytophotometr ic  determinat ion ~f the DNA content was ca r r i ed  out by a two-wave method [1]. 
An apparatus assembled  in the labora tory  of mic roscopy  (Head, P r o f e s s o r  E. M. Kheisin), Institute of 
Cytology, Academy of Sciences of the USSR, was used in the investigation. 

As a f i r s t  step the intensity of absorption of the chosen o b j e c t - t h e  nuclei of the lymphocytes  of the 
t h y m u s - w a s  determined over  the whole of the visible par t  of the spec t rum (Fig. 1). Working wavelengths 
were selected f rom the absorption values given by these s t ruc tures  in the various par ts  of the s p e c t r u m -  
480 and 510 rap.  This choice of range of wavelengths was determined by the size of the test  object (nucleus 
of the lymphocytes) and also by the fact  that in this zone absorption is s t r ic t ly  proport ional  to changes in 
wavelength. As Fig. 1 shows, the curve of intensity of absorption against wavelength is a s t ra ight  line be-  

tween wavelengths of 480 and 510 m~.  
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Fig. 1. Intensity of absorption of the visible 
par t  of the spec t rum by nuclei of the lym-  
phoeytes.  Along the axis of o r d i n a t e s - i n  
tensity of absorption of light (in relat ive 
cytophotometer  readings); along the axis 
of absc i s s a s -wave l eng th  given by mono- 
ehromator  (in m#).  

The sections used in the investigation were cut 
f rom a pig fetus to a thickness of 5 p and stained for  
DNA by FeulgenTs method. By means of the mechani -  
cal stage of the mic roscope  the nucleus of the lym-  
phocyte was moved into the path of a monochromat ic  
beam of light, and the amount of unabsorbed light de- 
termined the photocurrent  of the signal.  The amount 
of light of another wavelength pass ing through the 
same nucleus was also measured.  The total luminous 
flux of the probe (the amount of light pass ing through 
a probe outside the limits of the test  tissue) was 
measured .  The total luminous flux was also measured  
in a bundle of light of two wavelengths. 

In this way four indices were  obtained for  each 
measured  nucleus: I i - t h e  luminous flux with a wave- 
length of 480 m~ passing through the par t  of the area 
of the probe occupied by the nucleus; I2 - the  luminous 
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Fig. 2. DNA content in nuclei of the lymphocytes of the medulla 
(black circles)  and cor tex  (white circles) of the thymus. The 
numbers  indicate the relat ive DNA content in the nuclei of the 
lymphocytes .  

DNA Content inNuclei  of Lympho-  
cytes of the Thymus 

Statistical 
index 

Limits  . . . . . .  
Mode . . . . . .  
Median . . . .  
Standard 

deviation 
(5) . . . . . .  

Nuclei of Nuclei of 
lympho-  lympho-  
cytes in cytes of 
cor tex of medulla 
thymus of thymus 

127-702 97-411 
445.6 206.4 
450.1 211.7 

144 74 

flux with a wavelength of 480 mtt outside the section; I01-the luminous 
flux with a wavelength of 510 mp passing through the same nucleus; 
and I ] - t h e  luminous flux with a wavelength of 510 m# outside the sec -  

I0/I 0 were calculated, and f rom Michael is ' s  tion. The rat ios  I1/I  2 and 1 2 
tables the value of the optical constant A, proport ional  to the amount 
of mat te r  in the measured  nucleus, was found. 

The resul ts  of the measurements  are  given in Fig. 2. The 
sca t t e r  of the black c i rc les  (the DNA content in the nuclei of the me-  
dulla) in this f igure occurs  in one region of values,  and the sca t te r  of 
the white c i rc les  (the DNA content in the nuclei of the cortex) in an- 
other region of values. 

Altogether 110 measurements  were made (60 nuclei in the c o r -  
tical zone and 50 nuclei of lymphocytes in the medulla). The resul ts  
of a s ta t is t ical  analysis of the data are  given in the table. 

The cytophotometr ic  resul ts  thus conf i rmed the ea r l i e r  observations,  made by a visual method, con- 
cerning the difference in the DNA content of the nuclei in the cortex and medulla of the thymus. 

Is this decrease  in the DNA content in the nuclei of the lymphocytes in the thymus after migrat ion 
f rom the cor tex  into the medulla [8] dependent on a change in their ploidy ? Differences in the ploidy of 
nuclei of lymphocytes  in the thymus have been demonstra ted [9], but in homogenates.  It is not yet  certain,  
therefore ,  whether this difference in ploidy re la tes  to the lymphocytes of the different zones of the thymic 
lobules. Fu r the r  investigations are  needed to answer the question. 
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