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SYNOPSIS 

Tumor cells of SL/Ni mice electronmicroscopically have the intimate 

intercellular relation such as tight junction or desmosome-like structure 

although morphologically their nuclei show different stages of maturation. 

They would belong to the centrofollicular cells of the spleen and lymph­

nodes. Tumor cells of SL/K mice have the characteristics of free cells and 

no intimate intercellular relation as seen in those of SL/Ni mice. Tumor 

cells of the hybrids of SL/Ni and SL/K mice have the characteristics of 

SL/Ni mice. These tumor cells do not show B-cell or T-cell characteris-

tics. Even immunologically in the immature stage, histogenesis of the 

tumor cells in SL/Ni mice will be confirmed by electronmicroscopic study. 
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INTRODUCTION 

"SL" mouse is an inbred strain of albino mouse, established in 1955 

by Dr. K. Tsuchikawa of the National Institute of Genetics in Japan. This 

strain is called SL/K and well known for its high incidence of lymphatic 

malignancy (60% to 70% of cases). This lymphatic malignancy is related 

to the Gross type of murine leukemia virus and does not originate in the 

thymus. Later, its substrain which has an high incidence of glomerulone­

phritis close to human SLE and also of arteritis close to human polyarte­

ritis nodosa, is found and called SL/Ni, taking the initial of Dr. Nishi­

zuka, founder of this substrain. But in this substrain, lymphatic malig­

nancy occurs less frequently (under 30% of cases). 2 • 4 l 

The immunological and virological studies of these lymphatic malig­

nancies are well known. But little is known about their ultrastructural 

study and also about the relation between ultrastructural and immunologi­

cal characteristics. 1 • 5 ) 

We examined electronmicroscopically the characteristics of the tumor 

cells of these lymphatic malignancies in SL/K, SL/Ni and hybrid of SL/K 

and SL/Ni mice and compared the results of the electronmicroscopic and 

immunological study. 

EXPERIMENTAL MATERIALS AND METHODS 

Lymphatic malignancies which occurred naturally in SL/K, SL/Ni and 

hybrid of SL/K and SL/Ni mice, and also lymphatic malignancy which was 

conserved by serial transplantation, were examined electronmicroscopically 

and immunologically. 

These mice were as follows : 

No. 1 Lymphoma derived from female SL/Ni mouse and serially transplanted 

into the peritonial cavity of male SL/Ni mice. 

No. 2 Lymphoma developed spontaneously in female SL/Ni mouse. 

No. 3 Lymphoma developed spontaneously in female SL/Ni mouse. 

No. 4 Lymphoma developed spontaneously in female SL/Ni mouse. 

No. 5 Lymphoma developed spontaneously in female SL/K mouse. 

No. 6 Lymphoma developed spontaneously in female SL/K mouse. 

No. 7 Lymphoma developed spontaneously in female SL/Ni-K mouse. 

For electronmicroscopic study, the specimens were taken from the 

spleen, cervical and mesenteric lymphnodes, were fixed by 2.5% gluta­

raldehyde in 0.1 M phosphate buffer solution (pH 7 .4) or 10% buffered 
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formalin (p H 7 . 4) for 2 h ou r s at 4°c . They we r e r e fix e d in 1% OsO4 solu ­

t ion for 2 h our s at 4 ° c . Afte r d e h y dration t hrough a se ri es o f e th yla l -

cohol, th ey we r e e mbedd e d in epo n by ord in ary me th od. Ultra thin - sec li on s 

we r e ma d e b y ul l r a mi cro tom e Sorv all, s tained with ura nium a eta te a nd 

lead c itrate a nd f in a ll y ob se r ved by Ilil ac hi HS-9 elec t ron mi c r o scope . 

For immun ol og ica l s t u dy , t h e stamp prep aration s o f t h e above s pec i­

me n s we r e s t a ·in e d b y immun o flu o re sce n t me th od in o rde r to detec t t e rmin a l 

deox y nucleot id yl tran s fe r ase (indirec t me th od ) and cy topla s mic imm uno­

g lobulin (l gG , l g A, l g M, direct me thod). 

RE SULTS 

Elec tronmicrosco ic findin s o f mali n a nt l m h o rn a cell s o f mi ce 

l. S L/Ni mice 

Th e e lect r o nm ic rosco p ic findin gs o f th e tum o r ce ll s in t h ese 4 mice 

have approxim a te l y th e s a me c h a r a c teri s tics . 

e ntiatio n , th e r e are three typ s o f tum or cell s . 

Accordin g Lo nu c lea r d iffe r -

The first ty pe of t umo r cell s h a s r o und o r oval nuc le i with s h a l.l o w 

inde nt a ti o n. Th e h e teroc hro matin i s co n den se d ma t·g inally and so me t im e s 

located ce ntra lly . They h ave o n e centra l nucleole ( F ig . l). 

Fig. Tu mor ce ll s o r SL/ Ni mo u se (Ca se 2 ). X 5 , 200 

The nu cl ear slruc lure i s more imma ture. Occas ional ti .~ht junc-

ti on i s ob se r ved . 
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The second type of tumor cell s h as irregular s h aped nucl e i with on e 

d eep inde ntation . The h e te r ochroma tin is more widely conde n sed than th at 

o f the fir s t type . The di s tribution of th e h e te roc h romat in i s periphe r a l 

and central a s seen in the first type (Fi g. 2 ). 

Fig. 2 Tumor ce ll s of SL/Nt mouse (Case I). X 3.500 

The nu c l ea r deep indentat ion i s occ a siona l l y ob served . Occ a -

s iona l t i g ht junc t i on i s al so ob served . 

The t hird type of tumor cell s h as i rreg ular n uclear contour bu t with-

out obviou s inde nt a tion. The h ete rochroma tin i s we ll d e ve loped a nd irreg-

ul a r in distribution. Th e nu c l eoli are ce ntr a ll y s itu ated (fi g . 3 ) . 

All three type s o f tumor cell s h ave sca nty cytopl asm. Mitoc hondria 

are freq ue n t ly found. Th e ribosomes a r e foun d mo r e fre qu e ntly in form 

of mo nosome than i n t h at of poly somes . Th e re ex i s t s parse s tra i g ht rou gh 

e ndop l as mi c reticulum s . Th e tumor cell s h ave in t imate conta ct with eac h 

o ther with tight junc tion or cl esmosome-like apparat u s (Fi gs . 1 a nd 2 ) a nd 

somet imes a l so interd ig itat , , n b y microvillou s budd i n gs . Th e r e a r e type 

C virus particles in th e c ytopla s m. 

2 . SL/K mic e 

The e l ectronmi c r oscop ic findin gs of th e tumo r cell s in these mi ce 

h ave a pprox im a te l y the sa me c h aracterist ics . Most of the cell s h ave oval 

or round nucle i with ir r eg ular contour and occas iona ll y s mall indentation . 

Small a mou n t o f h e t e r oc hroma tin i s l ocated in t h e marg in al region o f the 
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Tumor cell s of SL/Ni mou se (Ca s e 3 ) . X 5 , 200 

T h e nucl ea r st ruc t u r e i s mor e ma t u r e showi ng ma r ked pe r i pher ­

a l c hromati n cond en s ation . 

nuc l e i, Some c e ll s h av e nu c l eoli l ocate d in th e nuclear ce nter. Th e o t h e r 

ce ll s h a v e t wo or three nucleol i s ituate d in t h e ma r g in a l part o f t h e nu­

c l e i. Th e former t y pe of nucl eoli i s mo r e ofte n found th a n tha t o f t h e 

latte r one . Cy top l a s m i s s canty with som e mi toc hondria s a n d rare e n do­

pla s mi c reticula. So me c e ll s h av e we ll d e v e l ope d Gol g i app a r a t u s. Th e 

cytopla s mi c border i s irreg ul a r . Th e r e a r e c ytopl as mic l arge projec t io n s 

b ut m ic r ovi llous buddin gs a r e l ess 

particle s of t y pe C in t h e c ytoplas m. 

J . S L/Ni-K-F
1 

deve lop e d (Fi g . 4) . There are v i r u s 

Nu cle i are round a nd oval. If th e r e i s an ind e nt a t ion , it i s u s uall y 

not too deep. Mo s t of t h e c e ll s h a v e well deve l o pe d h e te r oc hromatin whi c h 

i s di s tributed in th e c e n tra l and ma r g i n al p a rt s of t h e nucle i. An d som e 

of th e tumor ce ll s h av e only l ess deve lop e d pe rip h e ral h e teroc hrom a tin. 

The two type s of t umor cell s u sua ll y h ave nucleoli in the nucle ar ce nte r. 

The c ytoplas m i s sc a nty . Ribosom e and mitoc hondria are we ll deve l op e d. 

There i s e xtensive direct conta c t b e tw ee n cell s but onl y som e mi crovi llou s 

buddin g (F i g . 5 ). There are t y pe C viru s particles in th e c ytop l a s m. 

4. Immun olog i cal s tudy 

Immunologica l s t udies s h o w that te r minal d eoxy nucleotidyl tra n s-
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Fig. 4 

Fi g . 5 
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Tumo r cell s o f SL /K mou se (Case 5 ). X 2,200 

The tumo r ce ll s arc se parated f r o m each o t h er . T here is n o 

intcrce llular intima t e relation a s see n i n SL/N i mo u se t umo r. 

Tumor ce ll s o f hybrid o f SL/Ni and SL / K mi ce ( Ca se 7). 

X 2,200 

Th e tumo r c el l s h ave the s ame in tcrce llular r elation a s see n 

in SL / Ni mouse tu mo r. 
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ferase is positive in the tumor cells of case 2 (SL/Ni mouse), case 5 (SL/K 

mouse) and case 7 (hybrid of SL/Ni and SL/K mouse). 

immunoglobulin is negative in all the cases (Table 1). 

The cytoplasmic 

Case 

.. 
1 

1 

2 

3 

4 

5 

6 

7 

Table 1 Electron-microscopic and immunological character­

istics of tumor cells. 

Mice Sex Organ TdT clg 
Virus Intimate cell 

Particles interaction 

SL/Ni M L.N. + + 

SL/Ni M Spleen ++ + 

SL/Ni F Spleen + ++ + 

SL/Ni F L.N. + + 

SL/Ni F Spleen ++ + 

SL/K F L.N. + + 

SL/K F L.N. + 

SL/Ni-
F L.N. 

SL/K 
+ + + 

Case 1 Serially transplanting tumor 

Case 2-7 : Spontaneously induced primary tumor 

M Male 

F Female 

L.N. : Lymphnode 

TdT Terminal deoxynucleotidyl transferase 

clg Cytoplasmic immunoglobulin 

DISCUSSION 

The tumor cells of the SL/K mice have the characteristics of free 

cells. They have large cytoplasmic projections. They proliferate apart 

from each other. There is no intimate intercellular interaction. There 

are no desmosomes nor tight junctions, nor interdigitating cell membranes. 

The nuclei are oval or round in shape without deep indentation. Cyto­

plasmic organellas are sparse. They are electronmicroscopically immature 

cells without specific differentiation. 

Some of the tumor cells of SL/Ni mice have the characteristics of 

71 



D.J. HOEDIASMORO ET AL. 

desmo-dendric cells, but in abortive or incomplete form. They have occa-

sionally abortive interdigitating cell membranes between adjacent cells. 

There exist tight junctions or desmosome-like apparatus. The nuclei often 

have one deep indentation. 

cells in the follicle center. 

These are the characteristics of desmo-dendric 

Usually in the spleen there are cohesive 

cell populations with extensive cytoplasmic contact with microvillous bud-

ding. These tumor cells also have the characteristics of the splenic cohe-

sive cells. Tumor cells in the hybrids of SL/K and SL/Ni mice have the 

characteristics of SL/Ni mice in the intercellular relation. The tight junc-

tions or desmosome-like apparatus are observed, but the nuclear deep in-

dentations are lacking. They belong to the follicle center cells in the 

histogenesis of the tumor although abortive in their morphological charac­

teristics. 2 • 6 • 7) 

Immunologically, tumor cells of the SL/K mice are said to be either 

of B-cell or T-cell origin and most of the tumor cells of SL/Ni mice are 

said to be of B-cell origin. The immunological studies of our cases are 

not sufficient enough to decide whether the tumor cells belong to B-cell 

or T-cell or non T•non-B cells. 

From both the immunological and electronmicroscopic studies of our 

cases, it will be suggested that the tumor cells of SL/K mice will be im­

munologically variable although morphologically they would belong to the 

one group of cells. However their histogenesis cannot be resolved from 

electronmicroscopic cytological findings. On the other hand, tumor cells 

of SL/Ni mice and hybrids SL/K and SL/Ni mice will also belong to one 

group of cells and they will originate from centrofollicular cells with 

abortive desmo-dendric cell characteristics. 

The detailed electronmicroscopic observation of these tumor cells has 

not yet been reported. They are classified morphologically in the category 

of reticulum cell sarcoma or Dunn's type B neoplasm. 1 • 4 • S) The detailed 

analysis of immunological and morphological characteristics will be neces­

sary in order to disclose the histogenesis of these tumors in SL/Ni, SL/K 

mice and their hybrid mice. 
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