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Skin f rom Wistar  ra ts  was grafted on to rats  of line AVN. A whole extract  was prepared  
f rom the donors '  skin and conjugated with f luoresceinisothiocyanate .  The conjugate was used 
to stain impress ions  and films of a cell suspension of the regional  lymph glands and spleen 
of the recipient  ra ts .  On the fourth day after  grafting, lymphocytes specifically binding the 
antigens of the donor ' s  skin were found in the specimens.  Typical  antigen-binding plasma 
cells were found during the la ter  stage of the graft  re ject ion reaction. 

Experiments  have shown that sensi t ized lymphocytes are  a significant factor  in the graft  reject ion 
react ion [3, 4]. The mechanisms of cel lular  immunity of this type are not clear.  Some workers  consider  
that the recep to r s  of lymphocytes responsible  for the identification of essent ial  antigens are immunoglobu- 
lins o r  s t ruc tures  re la ted to them [2, 6, 8, 12]. The view is held that the action of sensit ized lymphocytes 
in vivo cannot be attributed entirely to the presence  of immunoglobulins or  their  f ragments  in them [1, 2, 
5, 7]. 

The dynamics of appearance of antigen-binding lymphocytes in the lymph glands and spleen was studied 
in the course  of the graft  re ject ion reaction. 

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

Rats of line AVN weighing about 250 g were used as recipients in skin grafting experiments.  Wistar 
albino rats  were the donors.  

The recipient  rats  were anesthetized with nembutal,  with ether  for  maintenance. After disinfection 
of an area  of skin on the dorsum of the recipient  a graft measur ing  2.0 • 1.5 cm was removed and the ex- 
posed surface  was covered with a skin graft  of the same size and shape taken f rom the donor. The graft 
was fixed with four sutures  and the whole area  i r r igated with nebacetin. 

Prepara t ion  of the skin extract  and its conjugation with f luorescein isothiocyanate (FITC) were ca r -  
ried out as follows. The skin of each donor was freed f rom hair  and the subjacent fatty and muscular  t i s -  
sue, cut up into smal l  pieces,  and careful ly ground in a mor t a r  with the addition of quartz sand and physiol-  
ogical saline. The resul t ing mater ia l  was centrifuged at 5,000 rpm for  15 min to remove large par t ic les ,  
after  which the supernatant was centrifuged twice at 15,000 rpm for 15 min at 4~ The protein concentra-  
tion in the skin extract  thus obtained was determined by Lowry ' s  method and adjusted to 12 m g / m l  by the 
addition of buffered physiological saline (0.15 M NaCI, 0.01 M phosphate, pH 7.5). Conjugation with FITC 
was ca r r i ed  out by the methods of McKinney et al. [10], and The and Feltkamp [14]. The unbound dye was 
removed by dialysis against buffered physiological saline for 24 h followed by fi l trat ion through Sephadex 
G-50. The resul t ing conjugates were absorbed with l iver powder or  with a thick suspension of spleen cells 
of normal  animals.  
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Fig. I. Fluorescent lymphocytes (impression from 
lymph gland; 320 • 

Fig. 2. F luo re scen t  l a rge  lymphocytes  wi thabun-  
dant cy top lasm (a) andp la sma  cel ls  (b), 800 • 

F r o m  the fourth day until the end of the second 
week af ter  graf t ing,  i m p r e s s i o n s  and f i lms of the cell  
suspens ion were  p r e p a r e d  f rom the regional  lymph 
glands (brachial  and axil lary)  and the spleen of the 
rec ip ien t  animals .  These  were  fixed in absolute 
methanol  for  10 min,  dried in a i r  at 37~ for  30 min,  
r insed  with buffered physiological  sa l ine ,  and stained 
with the cor responding  conjugate p r e p a r e d  f rom the 
ex t rac t  of the donor ' s  skin for  30 rain in a moi s t  
chamber  at r oom t e m p e r a t u r e .  After  staining, the 
p repa ra t ions  were  r insed  for  10 rain with buffered 
physiological  sal ine.  

The following controls  were  used: 1) i m p r e s -  
sions and f i lms of a suspens ion of lymph gland and 
spleen cel ls  of normal  ra t s  and ra t s  rece iv ing  an 
injection of t r ip le  vaccine (against diphther ia ,  t e t a -  
nus, and whooping-cough; "DIFTETKOK-NIEM") ,  in 
a dose of 0.3 ml  into the forepaws,  s tained with con- 
jngated ex t rac t  of donor ' s  skin; 2) analogous p r e p a -  
ra t ions  made f rom the lymph glands and spleen of 
expe r imen ta l  an imals ,  s ta ined with conjugates not 
r e la ted  to the t es ted  model  (goat an t i - rabb i t  ~/-glob- 
ulin and rabbi t  an t i s e rum against  E. coli  0111); 3) 
the s ame  types of p repa ra t ions  f r o m  m a t e r i a l  ob- 
tained f r o m  exper imen ta l  an imals  and incubated be -  
fore  s ta ining with unconjugated ex t rac t  of the sk inof  
the cor responding  donor for  45 rain in a mois t  cham-  
be r  at r o o m  t e m p e r a t u r e  (a t es t  of the supp re s s iono f  
f luorescence) .  

Observa t ions  were  made with the ML-2 m i c r o -  
scope.  

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

On the fourth to fifth day a f t e r  graf t ing,  darkening of the graf t  was obse rved ,  and by the 10th day it 
r e s e m b l e d  a dry scab  with e levated  edges.  

On the fourth day a f te r  g ra f t ing ,many  cel ls  of the s ame  shape and s ize  as smal l  lymphocytes  (Fig. 1), 
and whose m e m b r a n e s  exhibited specif ic  f luo rescence ,  were  obse rved  in the regional  lymph glands of the 
graf ted  animals .  No f luorescence  of the nucleus was obse rved ,  and for  this r e a son  the cel ls  looked like 
r ings .  The number  of these  cel ls  i nc rea sed  until the 10th day, and pa ra l l e l  with this i nc rease  l a r g e r  l y m -  
phocytes  with a cons iderable  quantity of cy toplasm,  together  with c h a r a c t e r i s t i c  p l a s m a  cel ls  with f luo res -  
cent cy top lasm appeared  (Fig. 2). The las t  two types of cel ls  were  pa r t i cu l a r l y  numerous  by the 10th-14th 
day af ter  grafting. Lymphoey tes  binding the labeled antigen were  found a f t e r  the sixth day of graf t ing in 
f i lms  taken f r o m  the spleen,  and the i r  number  inc reased  on the following days when, besides  sma l l  lympho-  
cy tes ,  a cons iderable  number  of l a rge  lymphocytes  and p l a sma  cells  appeared  in the spec imens .  

F luo re scence  of the types of cel ls  desc r ibed  was not obse rved  in cases  in which another  type of con- 
jugated p ro te in  was used instead of the cor responding  conjugated skin. P r e l i m i n a r y  t r ea tmen t  of the p r e -  
para t ions  with conjugated skin ex t rac t  cons iderab ly  reduced the f luorescence .  

In spec imens  obtained f r o m  no rma l  r a t s ,  an imals  rece iv ing  t r ip le  vaccine,  and expe r imen ta l  r a t s  in- 
dividual cel ls  were  obse rved  with intensive f luorescence  on s taining not only with conjugated skin ext rac t ,  
but also with the o ther  conjugates.  These  cel ls  differed morphologica l ly  f r o m  lymphocytes  and p l a s m a  cells .  
They had an abundant, g ranu la r  cy top lasm,  a l a rge ,  cen t ra l ly  s i tuated nucleus,  and they were  l a r g e r  than the 
p l a s m a  cell .  The cause of this f luorescence  has not yet been explained. 
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The resu l t s  of this investigation show that in the ea r ly  stage of the graft  re jec t ion  response  cells of 
the lymphoid se r i e s  bound with antigens of the graft  can be found in the regional  lymph glands. Not until a 
l a t e r  stage were  cells of the large  lymphocyte and plasma cell  types,  with s imi la r  affinity, observed.  Anti- 
gen-binding cel ls  in the spleen appeared r a th e r  la ter ,  when the p roces s  of graf t  re jec t ion  had become much 
more  marked.  These  observat ions agree  with those of o ther  workers  who p e r fo rm  thei r  exper iments  on 
mice and used different  methods of detecting sensi t ized lymphocytes.  F o r  example,  Micklem et al, [11] 
found an increase  in the number  of cells  forming rose t tes  with the donor 's  e ry th rocy tes  af ter  the fourth day 
of t ransplantat ion,  whereas  humoral  antibodies were not found until the eighthday. Hildeman [9], who used 
J e r n e ' s  method, found cel ls  which fo rmed  cytotoxic antibodies by the second to third day af ter  t ransplanta-  
tion, and they appeared sooner  in the regional  lymph glands than in the spleen. I r respec t ive  of the method 
used, these resu l t s  a re  evidence of the same phenomenon: the format ion  of antigen-binding cells [11 ]. A 
method s imi la r  to that used in the present  investigation to study antibody-binding lymphocytes was used by 
Scheiffarth et al. [13], but on a different  model and with a technique of indirect  immunofluorescence.  

The distr ibution of the f luorescence  observed  on the surface  of the lymphocytes in these exper iments  
agrees  with the fact es tabl ished previous ly  [2, 12] that the membrane  of these cells  contains immunogtobu- 
lins which can be found by immunofluorescence .  These resu l t s  do not explain the cha rac te r  of the r ecep to r s  
for the antigen [6, 8, 12] o r  the method by means of which the sensi t ized lymphocyte pe r fo rms  its function in 
vivo [1, 2, 5, 7]. The use of a conjugate obtained f rom whole skin ex t rac t  appears  justified, bear ing in mind 
the resu l t s  obtained by Brondz [5], who showed that sensi t ized lymphocytes exe r t  thei r  action in vivo in the 
p resence  of all o r  near ly  all the antigens found in the graft.  The method used in the present  investigation 
may prove useful for  the investigation of immunocompetent  cells  during the graft  re jec t ion  react ion or in 
o ther  phenomena of ce l lu lar  immunity. 
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