
RESULTS 

P L,..,.S'l' IC ADH.t:Rl:; t,J'l' CeLLS FR01v1 .:::>PU.t::t\1 ANI:: LYMPH NODES OF BAT 

Spleen an c lymph node cells fron the bats were incubated 

in plast ic petridishe s under apprOpriate conoitions to separate 

the grou p c f cells adhering to the plastic substratum. It was 

found that s ome cells fron spleen and l~1 ph n odes adhered 

read ily t o the p lastic and could be removed later by mechanical 

means . This plastic adherent cell population represented about 

3 . 55% c f the t otal spleen and lymph node cell populatio n of 

lymphocytic and monocytic origin. This percentage was fairly 

con s tant frcm experiment to experiment even with varying numbers 

of cells from d ifferent bats (Figre 1 ) . 

NYLCN WOOL ADHERENT AND NON ADHERENT CELLS 

The plastic n on adherent cells were further separated 

by nylon wool fib re column foll owing two protocols. In the 

firs t porotoco l, the nylon wool was not p retreated and in the 

secon d , the wool was pretreated with EDTA and NaHC0
3 

following 

the suggestion by Henry {1980 ) . In both the protccols , the results 

indicate two d istinct populations of lyn~hoid cells -- n y lon 

wool a dherent and non a dherent populations. However, following 

the first protocol, the yield of adherent and non a dherent 

cells was low, about 2.16% and 1 . 57% respe ctively of the initial 

cell pop ulatio n (Table 1 ) . The pretreatne nt of nylon wool in 
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the second protoco l led to higher yield o f both the cell types, 

s. 77% adherent and 31 . 3 3% n on adheren·t (Table 2) , and in 

fu r tre r e x pe rime n ts , this secon d prot ocol was U'sed. 

Howeve r , even after thi s increa se in the ef f icacy of 

t he pretreated ny l o n wool column, the cel l recovery was about 

41% in the present study , whereas 50- 6 0% in case of mouse o r 

h un.an (T riz i o and Cudkoicz , 197 4) . 

The 3 cell t ypes , plas tic adhere n t , nylon wo ol a dherent 

and n y lon wool non a dherent populatio ns have been recovered in 

t he ratio of 1:2:9 a p p roxima tely (Table 3) . 

Neutral red posit ive cells were about 89 . 5% in the 

p l astic adhe rent cell population , whereas t he nylon woo l 

a dherent and non adherent cell p opulations showed about 12 . 3% 

and 6 . ~/o c o n tamination of the neutral red positive cells res­

pectively (Tabl e 4) . 

SE M ANALYSIS OF S URFACE T OP OGRAPHY OF THE PL ASTIC ADHE RENT CELLS 

Cells frorr nc rr.al bats: The pl ast i c a dherent cells from n o rmal 

bats under the scanning ele ctron microscope reve ale d an 

i r r egular shape , with a di ameter u sually cente red around 5 pro. 

The c onsp icuous feature of these cells was t he p resence of 

p s eudopodial proj e ctions. Sometime s they were in the form of a 
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uropodium at t he back of the cell, or as flatb med lamellipodia, 

o r finge r shaped filopodia all over the c el l (P late I, Fig&. :.1&2l. 

Usually more than one type of pseudopodia were found on a cell. 

There were certain distinct p l astic adherent cells which were 

c omparative ly bigger i n size, 6-8 pm in d iameter and with 

characteristic bul buous protru s ions of 2-4 pm d iameter (Plate 

II , Figs. 1 and 2) . These projections were different from the 

usual lawellipodia or filopodial pseudopodia . 

Ce lls from irr~unized bats: Plastic adheren t ce l ls from bats -- -
i1m unized wi t h 2 5% SRBC for 1 0 days showed an apparent increase 

of cell size t c about 8 )-UTl. The p seudopodia seemed not as 

prominent as in the cells from normal bats (Plate III, Figs. 1 

and 2 ) . 

SURFACE TOPOGRAPHY OF NYLON wcx._ L NCN ALHERENT CELLS ------
Cells from n ormal bats : About 8~/o of the cells in this group 

had a diameter ranging from 6~M to 7 pm. The cells were very 

regul ar and r c unri in shape. The cell surface was relatively 

smooth exce pt a few surface ridges (Plate IV, Fig. 1). Pseudo-

podia of any type we re absent in these cells , but occasionally 

s ome localized memb rane rufflings c ould be seen (Plate IV, Fig. 

2 ) • 
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Cells from immunized bats : Immunization caused slight increase 

in ce ll size wh ich ranged from 7 to 8 ~ and more , and the re 

were s ome prominent cell surface ruffling s (Plate V, Fig. 1 ) . 

occasic nally s c m= large cells , about 10 }.liT' in diameter, showed 

s orre surface ' blebs ' (Plate V, Fig. 2) . 

SURFACE TOPOGRAPHY OF NYLON WOOL ADHE RENT CELLS 

Cells from normal bats: The nylon wool adherent cells revealed 

a characteristic cell surface morphology that was distinctively 

different from that of plast ic a dherent or n y lon wool a dherent 

cells. The surface of these cells showed the presence of some 

small mic rovilli like projections al ong wit h s c me pit like 

f o rmations with a di ameter of 0. 7 t o 1 . 2 ~m (Plate VI, Figs. 1 

and 2 ) . During screening, 70 to 8~~ of the cells were f ound to 

be large in size, having a d iameter ranging from 7 to 9 pro. 

Cells from immunized ~: After immuni z ation, the nylon wool 

a dhe rent cells s howed a marked difference in cell surface 

topograp hy from that of any other cell types examined. Average 

c iamete r of t he cells was f ound normally t o have increased to 

abcut 10 )liD· The characteristic microvilli as seen in no rmal 

cells were absent , rathe r the cell membrane was highly ruffled 

(P late VII , Fig s. 1 and 2) . Such degree of surf ace ruff ling was 

not f ound in any other cell types . In a ddition, some long, 



filamento us membrane p rojection s or ' spik es ' were present on 

t hese cells. The spikes ha d a lengt h of 2. 5 t o 2 . 8 pm. a nd a 

width o f ab out 0 . 3 pm. 

Occasion a lly , very large cells, nore than 10 pro in 

diamete r , were found which h ad extremely ruff l e d membrane ; 
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the s r·ikes were n ot p rorr:inent in these cells (Plate VII, Fig. 

3 ) • 

I M!-r.UN OFLUORESCENCE STUDY OF SURFACE I MMUN OGLOBULIN BEARING CELLS 

Separation of b a t Ig M and I~: Bat anti-I3SA imn:unoglobulins 

(Ig) we re first isolated by affinity chromatography of whole 

bat anti- BSA serum in BSA c onjugated Sepharo s e 6B column . When 

this bat Ig was fracti onated by gel filtrati c n in Sephadex 

G- 200, two prc t ein peaks were obse rve d at 280 nm. One of the 

p r oteins was e luted in the void v o lume, whi l e t he oth er protein 

was eluted late r (Fig . 1). Whe n p urified hu~an Ig G (Sigma, 

u • .S . A. ) was c hrc.. matographed in the same c o lumn , a single protein 

peak was observed almost at the same position o f the second 

protein peak of bat Ig. 

Polyacrylarri de gel ele ctrophoresis of t he bat Ig isolated 

by affin ity c h r o matcgraphy al s o r eveal e d two rr.ajor protein bands, 

o f whi c h one band showed a relative mobil i -ty close tc that of 
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purified hurr,an Ig G {P late VIII, Fig. 1). For practical purpose, 

these two fractions of bat Ig may be called Ig G and Ig M 

r e s pectively. 

~~ration of surf~ce Ig M and Ig G bearing lymphocytes : 

Surf ace Ig M and Ig G bearing cells in the plastic adherent, 

nylon wool adhrent and nylcn wool non adherent cell populations, 

as well as in spleen, lymph node, bone marrow and peripheral 

blood were detected by indirect irrmunofluorescence microscopy 

using rabbit anti-bat Ig M and anti-bat Ig G as first antibody, 

and fluoresceinated goat anti-rabbit Ig as second antibo dy. 

Three different types of fluorescent staining were 

observed using either anti-b at-Ig M or -Ig G antibody --

(a) ring like fluorescence around the periphery o f the cell 

(Plate Ix, Figs. 1, 2 and 3) which was often discc ntinuous 

(Plate X, Fig. 1) (b) fluorescence s p ots or patches (Plate XI, 

.t· i<:~ . 1) and (c ) in c a se of dead cells , a d iffuse and dull 

fl uorescence all over the cell body (P l a te IX, Fig. 1) When 

Ig f r om normal rabbit (obtai ned by arm·onium sulfate precipitation 

of no rmal rabb it serum) was used as the first antibody, no 

fluorescence was observed , which ind icated the specificity of · 

the anti-bat Ig M and anti-bat Ig G antibod ies. 



Enumeration of positively labelled ce l ls s howing 

fluo rescent rings and patche s r evealed 51 - 5~/o surface Ig M 

bearing cells and 30- 39% s~rface Ig G bearing cell, together 

81 . 89% positive c~ l ls in the nylcn woo l adherent p opulation 

(Table 7) . 
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In the plas tic adheren t p opu l ation , cnly 16-24~ of the 

c e lls we re positively staine d, of wb ich 7 .5% to 14.5% showed 

the p resence of surface Ig M and t he r e st showed surface Ig G 

(Table 5) . Sirrilarly in the nylon wo ol n o n a dherent p opulation, 

only 10- 20% ce lls showed fluorescence of wl. ich 6-10% cells 

showe d the presence of surf ace Ig M and 2- 9% cells showed 

surface Ig G (Table 6) . 

\vhen cells from diffe rent ti ~ st:< .'; \-Je re exan ined it was 

observed that b one marrow contained 32-4 5% surface Ig bearing 

cells , o f which 20- 24% had surface Ig M and 10- 20% had surface 

Ig G (Table 8) . Spleen had a high number of surface Ig bearing 

cells , about 64-7 4% . Of this, 4 0-41% cells were Ig M positive 

and 24-31% Ig G positive. Mesenteric lymph node on the other 

hand , showed a le s ser number of surface Ig bearing cells- only 

29- 35% o f which 19- 23% were positive for Ig M and the rest 

positive for Ig G (Table 8 ) . In the peripheral blood however, 

r.any cells bearing surface Ig were ob served ; of the 69-9 ~~ 

cells bearing surface Ig , 44- 54% we re Ig M bearing cells and 

25- 37% we r e Ig G bearing cells. 



In s p ite of variation in the n umber of Ig r1 and Ig G 

positive cells in a particulc.r puri fied cel l population o r a 

l ymphoid organ , t he number indicated a c haracterist ic range 

fo r the cell popu~ation or t he o rgan. 
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DITFERENTIAL SUSCEFTIB ILITY CF THE Itv"...MUN OCO.r-1PETENT CELL TYPES 

TO RAB BI T ANTI- BAT BRAIN SERUM 

The diffe rent in1munocorrpete nt c ell populations isolated 

on the basis of adhessiveness to plastic sub~tratum or nylon 

wool c o lumn were t ested for their sharin g of the brain cell 

antigen which is usua lly c orrrec n with the t hymus ce l l antigen 

in most mammals, as Thy- 1 in mouse (Raff , 1971 ; Golub, 1971) . 

Cytotoxic abil ity of the rabbit ant i - bat brain serum 

was foun c t o be the highest in case of nylon wool non a dherent 

cel l popula tion of bat , about 6 3% at serum dilution of 1 : 10 as 

shm·m in Figure 3 . Percent cytotoxicity in the p l astic adherent 

an d nylon wool adherent cell populations was always be low 1~/o. 

When the anti serun was pre - absorbed with n y l on wool non 

a oherent cells , the cytotoxic efficacy c.f the anti serum towards 

this c ell type dec r e ase d drast i cally to almos t b ackg round level, 

the reby ind i c ating t he specif icity o f the anti serum for these 

cells . 
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EFF ~:CTS OF IN VIVO ADMINISTRATION OF RABL IT ANTI- Bl'.T BRAIN 
----------------
SE RU!'-1 ON THE I.Mr-1UNCX:::Ot-1PETENT CELL TYPES 

Rabbit anti bat brain serum d iluted 1 : 10 wi th PBS was 

injected intravenously into each bat eve ry 24 h ours for 5 

consecutive days following the method of P itchappan and 

Muthukkaruppan (1977) to deplete the cells bearing the Thy-1 

type antigen shared by brain cells and thymocytes. Spleen and 

lymph nodes we re taken out of bats sacrifi ced at 24 , 72 and 

120 hrs after the schedule of 5 injections an d the proportions 

of plastic a dherent , nyl on wool adherent and nylon wool non 

a dherent cells were de t errrined . The nylon wool non adherent 

cells were nost affected by the antiserum treatment as indicated 

by the reduction of its proportion from 24 hrs onward and signi-

fic antly at 72 hrs (Table 9): this is revea led by comparing 

the data with that in Table 3 . 

IN SITU LOCALI ZATION OF THE AREA OF ANTI- BHAIN SERU.r-1 S ENSITiiJE 

CELLS IN SECONDAR Y LYHPHOID ORGANS 

I n s p leen : A p r imary white pulp f o l l ic le of a norma l animal 

was a c o mpact rr.a ss of cells with deep ly stained nuclei, 

s urround i n g a snlenic arteriole in the fo rm of a periarteriolar 

l ymphocyt i c sheath. The white pulps were d istrib u t ed in the 

splenic red par e nchyma a s typ ical in the p rirrates , which were 
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p reviou s l y described in detail by Chakrabo rty and Chakravarty 

(1 984) . The secv ncary fo l l i c l e s o r gerrrinal centres have a 

p r ominent circ u lar z one of lightly sta ined large d i viding cells 

s urrounde d by a jacket l ike mantle l ayer of small lymphocytes 

(Pl ate XII, Fig . 1 ) . 

After the schedul e of 5 injectic ns of anti-brain serum, 

2 
the average number of l y mpho c ytes pe r uni t area of 0.001 mm in 

the periarteriolar sheath region decreased 24 hrs onwards and 

significantly at 7 2 hrs (Fig . 4) . The ce lls were loosely 

o rganize d in the white pulps and s ome pycnot ic cells were 

observed (Plate XII , Figs . 2 & 3) . 

l!l,_lymph n ode : In normal lymph nodes of bat r oughly three 

a r eas coul d be del ine ated - {a) t he outer c ortex just be low the 

collagenous capsule and harbouring t he white pulp follicles , 

(b) the deep or parac ortex c ontai ning cords of lymphocyte s and 

(c) the innermost ~edulla, mainly c onsisting of the me dullary 

sinus . The primary lymphoid follicles appe ared as concentric 

masses of lymphocytes and with antigenic stimulation, they 

c onve r ted t o gerrdnal centres having a central , less dense z one 

of large l ymphocytes surrounded by small lymphocytes (Plate 

XIII , Fig. 1) . 
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Aft e r the anti se rum treat ment , there was a significant 

2 
re ductio n in the numee r of lymphocytes per unit area (0 . 001 mm ) 

in t he paracortical area, particularly at 72 hrs and 12 0 hrs 

(Fig . 5 ) , leaving s c me e mpty spaces (Plate XIII, Fig• 3 ) . The 

cell los~ wa s more severe than that in the spleen. 

TRANSMISS I CN ELECTRON MICROSCOPY OF THE IMMUNOCOMPETENT CELLS 

IN SPIZEN A~ LYMPH NODES 

Normal Sple en: Un de r the transmission electron microscope , 

normal spl een tissue of bat reve aled a c onpact organization 

of the lymphoid cells {Plate XIV, Fig. 1) . The ultrastructural 

o rganizat ion of the c el l s was more or les s s .i1rila r to those 

f ouno in mou se and human. The cells were usual ly spherical or 

cuboi d al i n shape . Un der the TEM, the ave rage diameter of the 

ce l ls of differe nt size was f ound to range from 5 to 7 . 0 pro. 

Ce ll s d ifferin g in cytoplasnic content , nuclear- cytoplasmic ratio, 

nuc lear he terochromati nization etc . p rob ably represented 

d ifferent t ype s of i mmunocc mpetent cells . Four distinct 

cate gories of cells c ould be i denti f i ed -- small lymphocytes, 

large lyn·.phocytes , p l a sma cel l s and macrop hages . 

To begin with , a typical lympho i c cell may be described. 
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~1 lymphocyte - The plasma rre rnbrane was of usual thickness1 

mic r ov illous projections as seen in t he SEM were not as prominent 

in the sections . Cytop l asrr.ic granulc.tion varied, possibly 

depending on the abund ance of organe lles. Number of mito-

chc nd ria varied , structu rally t hey were spherical o r elongated 

sac like , a nd r esemb l ed t ypical mitochondria of murine or human 

cells (Plate XVI , Fig . 2 ) . Short flattened cisternae of endo-

plasmic reticulum were seen (Plate XV , F i g . 1) . Free ribosomal 

particles could also be obse rved . 

Al though a fu l l fledged Golgi apparatus was not seen 

in the micrograp hs , s ome s ma l l vesicular structures present in 

the sections poss ibly ind icated par t of the Golgi apparatus 

(Plate XVI, Fig. 1 ) . Some membrane b ound vesicles, about 0.15 

}-lll1 in diameter and somet imes surrounl~ed b f an e lectron dense 

c oat were seen with opening to the exterior (Plate XVI, Fig. 

2) , probably in course of endo or exocytosis. The average 

dimensions of t he cell organelles observed in c ourse of the 

TEM stucy were as fo l lows : 

Mi tochon drial d i ameter 

Outer mitochon dri a l 
chambe r 
{bound by oute r and 
membr ane) 

Riboscme diameter 

Endo or exccytotic 
vesicle d iameter 

i n ner 

0. 2 5 pro to o. so pro 

0 
ab out 820 A 

0 about 1 40 A 

: about 0 . 1 5 pro 



Nuclear me mbrane thickness 

Pe rinuc lear s p ace 

Nucle ar pores 

Nucleolus 

Nucle ola r g ranules 

120°A to 160°A 

about 300°A 

about 180°A 

1 . 80 t o 2 . 10 pro 

about 150°A. 
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The nuclear morphology was t y p i cal with a pe rinuclear 

s p ac e below the nuclear men~rane and with nucle ar pores (Pl a te 

XVIII, Fig . 1) . Usually the nucleus was round , ovoid or poly-

g cmal i n s hape . The nuc l e ar materi a l c ou l d b e eas i l y d istin- -

gui she d i nto t he l ightly sta ined granu l a r euchroma t i n a n d the 

c a r k l y staine d he t e r ochrc matin . The l a tter was usually present 

a s broad uneven patches mainly along the nuclear margin and 

a lsc as small patches ins i de the nuclear mass . Nucleolus of 

about 2 pm diameter was observed with a central lightly stained 

region c ontai n ing some dark granular ma t e rial which were possibly 

i nd i c a tive of ribonucleoprotein synthe sis {Plate XVIII, Fig. 2). 

Sma ll lyrr£hocyt e These c ells r epr esen ted the ma jority 

of the lymphocytes in norma l spleen and were around 5 pro in 

s i ze , and showed a thin rim of cytopl a s m c on t aining v e ry few 

o rganelles excep t a few free ribosome (P l a te XIV, Fig. 1) . 

The nuc leus o f these c e lls was not always r o und in cutl i ne 

a n d was s ligh t ly no tche d at s ome p l a c es and contained a f air 



amount of hete r ochromat i n. Some of these featu res resembled 

those o f small T l ymphocyte s in mcuse. 
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Large lymphocyte - These cells we re larger in size, usually 

about 6 . 5 pro t o about 8 pro in diameter (Plate XVI, Fig. 1 ), 

and h ad more cytoplasrr i c c c ntent. Numbe r of mitochondria was 

variable . Occasional short profile s of endoplasmic reticulum, 

an d s ome small vesicles , probably ind icative of a Golgi 

complex, were observed . Free r i bosome s were scattered i n the 

cyt oplasm. Nucleus was usually p o lygcnal in shape anc the 

margina l heterochromatic p atches were l ess heavy than in the 

smal l er lymphocytes . 

Besides these cells , the r e we re s ome cells that could be 

characterized as p lasma c el ls and macr cphages which were more 

i n numbe r after iiTUT!unization. So t h ey are de scribed in detail 

later. 

Spl ee n after i mmuni z ation: The cells in the s p lee n from bats 

immun i zed with 2~/o SRBC for 10 days were not a s c ompactly 

organized as in the n ormal spleen . The cells were usually 7 pm 

to 9 pro in diameter and were cuboida l or elon gated in appearance 

( Plate XIX, Fig. 1 ) . Most of these cells looked like t he large 

lymphocytes seen i n the no rmal spleen. Although s 0me fi lamen­

t ous projections we r e observed by SEM on the nylon wool adherent 



cells isolated from i nmunized bats, t heir p r e sence was not 

revealed mar ke cHy in the t is s ue state cf o r ganization under 

t he TEM. 
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Cytcplasm of the c ells showed the p resence o f seve ral 

mitochcnd r ia of usual shape and size, many f ree ribosome s and 

small vesicles a s in the n crmal spleen c ells (P late XXI, Fig. 

1) . 

Nucleus in these cells was larg e and often deep ly 

invaginate d (Pl ate ~G<I , Fig. 1) . The ave rage area wise rat io 

of nucleus t o cyt opla sm as calculated frorr. p lanimetric measure­

ments f r e m the micrographs ,,.,as abcut o. 7 wh i ch is sl i g h tly 

higher th an the average of 0 . 6 obtained frc m n o n 1al small and 

l a rge splee n c e l l s . This ccn~ition was also reflected in the 

phot ograp h of isolated n y l on woc l a dhere nt cells f rom i nmunized 

bats (?la te XXII , Fig. 1). Nuclear heterochromatin in most of 

the cel l s was l e ss in amc unt . Thin p atches o f hete r o c r. r omatin 

we re mostly d ist ributed alon g nuclear mar gin a nd a few small 

hete r ochrorra tic patches \vere seen inside the nucleus. Occas i on­

ally a nuc le olus was seen . 

Plas~-~~s - Scme o f the nylon wool adherent large cells f r om 

i mrrunized bats had a significantly higher c y toplasmic content almost 

equal to the nucle ar an•o unt , euchroma tic nucleus and often with son 
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vesic l e s ne ar t o the p lasn:,a rr·embrane . Al t hcu gh i dea l ized 

ergastop lasmic reticulum was not promine n t , but in all 

like lihood the ce l ls repre s ented the p lasrr a cells (Plate XXII, 

F i g . 1 ) . This t ype c f cells were only occas i on a lly seen in 

t he no rmal s p leen (Pl ate XVIII, Fig . 1 ) . 

Macrophage - Cert ain cells in the s p lee n f r o rr i mmunize d bats 

showed an irregular outline (plate XX, Fig. 1) . Some of them 

were as big as 9 prn . A few vesicular structures of different 

size s and containing granular or homogeneously osmophil l ic 

mat e r i al were observed in t hese cells and resembled the lysosomal 

b cdi e s seen i n murine or human cells . Few rricrofilament s were 

also noticed. Pos s ibly these cells rep resented the macrophage s 

i n bats . 

NOrmal lym~h n ode The u ltr astructu r al details of t he 

l y mpho i d cells in lymph nodes of n orma l bats did n ot vary much 

f r orr that of n o rma l s p l een cells. The ce l l s , with a diame ter 

u s ually ranging f r om 5 prn t o 6 pro we r e r oughly spherical o r · 

c uboi d al in shape (Plate XXII I, Fig. 1 & 2 ) . 

Cytop l asm of the cells was li ght and granular, and 

c ontained s c me rr·itocho n dria . Sometimes, s mall ynerrbrane b ound 

vesic les were see n , some of wh ich were c o ated by e lect r on dense 
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material . some free ribosomes were observed. Full f ledged 

Golgi apparatus o r endopl asmic reticulum were not seen in the 

sections . 

The centrally placed nucleus was vary i ng in shape and in 

many cells , n o tched at some places . Nuclear hetero chroma tin 

was , as u s ual, chi ef l y distributed in thick patches along nuclear 

margi n. Oc casiona lly a nuc leolus about 2 pm in diameter was seen. 

Lymph n odes fro m immunized bats : Cells in the immunized lymph 

n odes were loosely c rganized with s ome i ntercellular s p ace in 

between them. The cells ranged from 5 ~m t o 8 ~ in diameter 

wi th a predominance c f large lymphocytes a nd could be ranked as 

medium or large lymphocyte s. Small lyrrphocytes and p lasma cells 

were occasionally seen (Plate XXIV, Fig . 1 ) .• I n a few regions, 

s ome s urface irregular i ties were not ed, otherwise the plasma 

membranes were simple i n outline . 

The cytop lasm o f the cells was d ark and granular i n 

appearance . Number of mitochondria was c omparatively more than 

in the normal lymph node c e lls ( Plat e XXIV, Fig. 1 ) . Ribo s omal 

p art icl es and few vesicles \ve r e also observed {Plate XXV, Fig. 

1 ) • 
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The nucleus in these cells was usually large and often 

showed several deep invaginations (Plate XXIV, Fig. 1 ) . Nuclear 

heterochromatin content was not changed much from the normal 

lymph node cells. 


