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Numerou~ works, performed by histochemical methods, enable us to establish morphological criteria for 
determining the varying states of the synthesis of albumins in the cells c;f most animal tissues. It has been showm 
that the distribution of nucleic acids is one of the most significant criteria of the functional state of nuclear 
ele~nents and especially of those which ~articipate in the plastic tissue processes [1. 2, 6]. 

The overwhelming mass of the gathered hi~o'logldal data f~ concerned with the embryological and regett- 
crating activities of the tissues, and there are only scattered investigations dealing with the pathological changes 
of the tissue,, although the need for such studies is obvious. 

"In the present communication there are presented observation, on the distribution of the nucleic acids In 
specific tissue granulomas, developing in the course of tuberculous inflammation. Concept, concerning tuber- 
culous granulomas as a protective structure of the organism were first advanced by I. I. Mechnikov. and suggested 
a study of the functional state of the cell element, and their fundamentals, i. e., epithelial cells. Already haves~ 
tigati0ns by ordinary morphological methods show that under varying conditions and at various stages of the ~ -  
cific inflammation the functionaly state and the direction of development of the cellular elements of the tuber~ 
culous granuloma are disflmilar_For a true evaluationof~hese structurcs itlsessenfialto obtain comparable his- 
tochemical data at varying stages of the specific inflammation, as w-riCh the protective reaction of the organism 
proves adequate or inadequate for the overcoming of the infection. 

By itself the content of nucleic acids cannot serve as an indicator of their role in the protective tissue 
reaction and the genesis of immunity. The~changes ixr~.he content of nucleic acids which appear during the custom 
of the infection are considered pertinent, With thi.. while evaluating the cellular nucleic acids, we must con- 
duct comparisons within the known limits of cellular structure of those elements which carry the genetic and 
functiona! simfiaflties, la-i this case it is ff, e reticulaz cell, polyblast, epithelial ceil. macrophage, fib~oblast~ 
To compare these elements with arbitrarily selected cells, rich in ribonucleic acid (e. g., with plasmae)rtes). 
as is sometimes done, would be incorrect, Evaluations based on such comparisons cannot characterize the true 
functional cc~-~didon of the cellular elements of specific granulomatous tissue. 

We wilI present material concerning the distribution of nucleic acid in the cellular elements of specific 
granulatiom in guinea pigs, vaccinated with BOG* infected with a virulent TB culture Rv-44 and attenuated 

tuberculous strain. ~ * 

�9 *Va~ucine strain Calmette-Guerin. 
�9 * Experimental material furnished by the Department of Specific Prol:hylaxis and Therapy of Tuberculosis of 
the N. F, Gamalel Instivate of Epidemlology and I~ficrobiology. Acad. Meal. Scl. USSI~. 
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The lnve~tigatiom were conducted parallel with the usual histolc~ic studies of the same objec ts -  lymphatic 
nodes of guinea pigs. The matert~l was fixed In alcohol for staining by the method of Brash ~ d  in Zenker- 
focmalIn for staining b)' the method of Feulgen. The animals were sacrificed at various inter+'a!s Mter infection 
or vac~s (1 week to 6 months), which enabled us to follow the dynamics of the specific ~flammatory 
p r o c ~  Altogether the lymphatic glands of 45 guinea pigs were studied. 

P~rentetal vaccination of guinea pigs with BC'G (supradermal and tntradermal in doses c~ 20 and 0.01 rag, 
r e s ~ i~ ' e l y )  produce a vaccinating process and formation from the 3rd week of specific grara:2omas in the regional 
l ) 'm~ :~odes [3, 5]. This specific g~anuiatJon tissue arises principaUy by the conversion of r e ~ u l a r  elements of 
the i) :~p~ node stroma into epi~.elioid cells, although a part of these lar~.er, possibly, are fce.--~_ed also from 
lym~:~d  elements. The histogenesis of ~he clumping goes through se~reral stages and is con.-.~.~rted with changes 
in the f~nctional condition of the cellular elements, which are reflected in the nucleic acid r in them. 
The ~,~ccine rods reaching the lymphatic nodes are phagocyt~ed by the reticular cell;, which ~ e  hypertrophied 
in t~e ~rocess: theLr enlarged c)-to~l-ms is enriched with ribonucleie acid. In the nuclei of ~ e  reticular ceils, 
In w~A~ the desoxyribonucleic acid is usually contained in the form of small granules under -~e nuclear envelope. 
there z~pears a pronounced large nucleolus of complex structure, consisting of ribonuclcic a e ~  and large granule, 
of des.~x)'ribonucieic acid. This nucleolar formation points, as is known [G]. to intensified sy~-%~ esis of albumin 
in the cell. These cellular e.lements with a phagocytic function are the first stage in the for~-.2.xion of the typical 
epit,~.eHoid cells from the reticular; they correspond to the specific polyblasts (see the Figure}.. 

TI~e mature epithelial cells have a rounded form and a sharply cc~ntoured homogeneous r Th ,  
nucle~ of the epithelioid cell retair., the clearly distinctive large nucleolus; the cytoplams r ribonucleic 
acid, b~t markedly less then do the reticular cells - the pol),blasts. An especially large quan~zy of ribonucleic 
acid is contained in the nucleoli of the epithelioid cells in the region of intensive formation r reticular whorls 
in the granulating tissue. In such cells there is also evidenced an increased amount of ribonur acid in the 
r 

I.~ mature granulomatous ti~ue the epithelioid cells are not alike in the sense of nucleLc- acid distribution: 
among ~em are encountered elements extremely rich in ribonucleic acid. as a consequence c~ which they stain 
consp~c~,c~usl), with methyl green p)'ronin. The significance of these cells has not as yet been eflarified, 

The epithelial cells of the granulomas originating from BC.G introduction have several ~..-velopmental 
pah'awz~-s (see Figure): they may become transformed into fibroblastic elements with redistrihtJted nucleic acids. 
dimimv~ion of the amount of ribonuc-leie acid in the cytoplasm and nucleolus, and also by the ~isappearance of 
the large nucleolus and the scattering of the desox}'ribonucleic acid in the form of minute par"dc.les under tho 
nuclear membraae; a part cf the epithelioid cells can change into motile, actively phagocytic znacrophaget, 
enguLq-mg cellular fragments. X:'it~h this their nuclei lose the complex nucleolus, the desoxy~aonucleic acid 
scatreti~g under the nuclear membrane, while in the cytoplasm there accumulates a large amount of ribonucleic 
acid. The dissolution of the whorls of the vace[ratlng pr .oce~ is connected vdth the change r a part of the 
epithelioid celi s into reticular, this being counecte~w~ith_ accompanying mitoses, the disappe..~zance of the 
compIex nucleolus and a marked diminution of the amount of rlbonucleie acid in the eytoplm:~. 

On the basis of nucleic acid distribution the multinucleated cells of the granulomatous ~_~sue can be d iv idd  
into t~+o groups: 1) cell elements of the Langham type. x~hich have big nuclei with large nu~,ol i ,  containing 
a comA~erable quantity of ribonucleic acid, the cytoplasm possessing a relatively scanty amot.~ of ~ibonucletc 
at,u; ,~ elements of ~he mt~t~,uc,ca~ed symplast type wit,h insignificant nuclei without defi~te nucleol!, with 
a very large amount of ribonucieic acid in the cytoplasm (chiefly on the periphery of the syr~"~ast), These 
cliff c ruces  point to varying functional states of the giant cells. 

On the whole the distribution of the nucleic acids in the cellular elements of the gran~omatous tissues 
testifie~ to their functional activiti~ and capacity for survival during the vaccination procea~. 3, state of inten- 
sified atbumin synthesis, which characterizes the epithelioid cells+ speaks either for cellular ~rowth and activo 
partic~ation in plastic processes, characterizing granuloma formation, or for a storage in them of albuminot~t 
mater~al which, possibly, plays a definite role in immunogenesi,. 

I-~ccting guinea pigs with 0.00001 mg of a virulent TB strain lead, to the appearance L~ the lymph node,, 
gra~]omatous tissue which goe, through the same stages of development as the gtanuloma~x~us tissue of th�9 
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vaccinating process. In these, however, necrobiorlc changes soon occur, up to caseation. At specific points, 
at ~he same tihae, there can take place sclerotic processe~, but these do not lead to complete isolation of the 
destractive loci and the process continues ".o spread, sclerods occurrir.g as a result of the growth of nompeciflr 
connective tissue rather than from a transformation of specific elements of the granuloma itself. 

The epithelioid cells of a grar, uloma when infected with a virulent TB strain, in most instances quickly 
lose their nucleolt; their nucleus swells with the small granules of desoxyribcn~ucleic acid under the cell mem- 
brane; r.he quanti W of ribonucleie acid in the cytoplasm sharply diminishes. Similar events take place tn t h e  
Langha~., ceils. In the granulomat0us th~.ue a very small number of'epithelioid celt3 have a cytoplasm rich In 
ribonuclete acid. 

VLrulent tuberculous rods manifest, apparently, a depressing, toxic influence on growing granulomatot~ 
ti~ue,, and in guinea pigs its elements lose their capacity for sur~ival. Such cells do not participate In the 
plastic processes and in the i~olation of necrotic centers. Cytochemically their functional inadequacy is displayP.d 
by the dlzappearance of the nucteolus and the ribonucleic acid in the cytoplasm. 

As already described [4], infection of guinea pigs with TB bacteria of diminished virulence causes the 
development of a chronic, self-healing tuberculous process, not causing death of the animals. There occur 
characterht~c changes in the morphology of the specific inflammation; m a tissue reaction appear changes d 
sclerosis and demarcation, with the active participation of the epitheltoid cells in the plastic processes, forming 
whorls and changh~g into elements of l.he fibroblastic type. In such granulomatous tissue a large fraction of the 
epithelioid cells is rich in tiboaucleic acid and possesses large nucleoll. 

During fibroblastic transformation the epithelioid ceils are clearly differentiated from the fibroblast~ 
of connective thsue by the long maintenance of the large, complex nucleolur and the high ribonucleic content 
of the cytoplasm. This confirms the qualitatively different :clerotic changes that ensue with or without e p i ~ q l -  
oid cell participatkm. 

Scheme of the transformation of cellular elements during specific inflamma- 
tion,.produced by BC'G; 1) Reticular cell; 2) pol),blast; 3) epithelioid ceil; 
4) fibrobla~tic element: 5) macrophage~ 6) reticula/cell.  
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The ma~r of the element,  of granuiomatous tissue keep a large amount of rlbonucleic acid in ~ e [ t  
cTlo~!~m ev~ ~,~ the event of distinct necrotic foci separating out, With this the epitheliold celia near the 
necrcSi~tic cec:~r~ survive lo~ger than the nonspeclfic fibroblasts. All this can be regarded at a manifestation 
of t~e s~'cL~r ~c~b|lit). d u%e epitheliold cells in given couditlom as described. 

D ~ n g  i~r~C ~ ~ ~ from virulent TB rods and from attenuated strains, even in close proximity to nec-  
rotic foci ~e~,  &,e ~eerl many plasmacyte$ containing large amounts of ribonucleic acid in the c)rtoplatm, and 
t-here i$ ~o g ' r  fo~ a belief that the), play any significant role in the protective tissue reaction t:aused by 
tubercu} cs~. 

The cc~t~craticc..s advanced permit only preliminary conclus~om, as the nucleic acid content was esti- 
mated w~cr~t ~,anti tadve data. It seems evident that the tran;formation of reticular cells into epithellold fa 
boun~ u~ ~-ith :~ ~ibon~cleic acid content enrichment; thi~ point~, in all probability, to a heightened activity 
and = ~'~cfioc..at ~',ec~alizatto~ of these elements. Histochemical reactions testify to a diversity among the 
epit.heHc~ cc',-L~ ~," the ~anulomatous tissue. Amon~ them are met elements with a sharply elevated ribonucleic 
cc~tent ci" the c~,';~p|asm, at the same time there bein~ noted tJ~at the number of these cells varies under vary- 
Ing c c ~ : i f i ~  ~ ~he specific process; in pan; when the infection is with a less vLmlent strain, there being mote 
of them ~;m ~,~ =Lh the in~oductic~a cf more virulent strains. 

The m ~  ~ass  of the epithelioid ceils in young grauulomatous tissues during the course of a tubercuhm= 
imrec~io~ zs we~1 ~ a vaccination respome ha.~ a smaller quantity of ribonucleic acid in the cytoplasm than do 
the ncx"%'x~cLq= ~lyb!asts ,  bin contains it in the large, complex nucleolus, I. e., it po~esses the apparatus for 
inteadfie~ al~=~.~fn tynthests. These are ceils with plastic functions, this functional activity manifesting itself 
especially in L~t-~n:ified cellular membrane activity, which confirms the active participation of epithelioid ceils 
In fibtfllcgenes~. 

The wide ~ n g e  o,* transformations to which epithelioid ceils can adapt themselves is rneasurable by change= 
in thei~ f~cttoe=~] acLivity and their content of nucleic acids, E~pecially ~ignificant is thr capacity of the epiflm- 
lioid ~ ~tr~% ~, the vaccLnating process to change into reticular ceils (which may Ix: connected with imrnu?ogentc 
mech,~.im~-~) a_~L~ Into fibrobla~tic elements in those case= when the tissuq response is definitely of  a defensive 
characte.r. I~ -~3erotlc ~.,ocesses. associated with transformations of the cplthelioid ceal.r th,  m~elves, there ensuet 
a rnom vaIuabte ~emarcation, and the scarring element,  show more viability than with $clerosL* by way of  non- 
speci~c scar-fct '~Ing ti~.m~ 

AI1 th~ d~'~a testifies to the protective nature of the tissue reaction during a tuberculous infection and of 
the im~xt~nt r '~c in it of plastic processes. They show that the nucleic acid content is a definite gage of the 
functioe.al ~ * ~  ~f the cellular elements during ~pecific inflammations. 
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