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A model  of autoimmune nephrosonephr i t i s  in CBA mice  has been developed in r ecen t  y e a r s  [ 1] and the 
exis tence  of a link between the kidneys of mo the r  and fe tuses  (progeny) has been  es tab l i shed  in i t  [2, 3]. I m -  
munologic fac to r s  have been shown to play a role  in the p r o c e s s e s  of in teract ion between the homonymous 
organs  of mo the r  and fetus [4]. 

The object  of this invest igat ion was a compara t ive  study of neonatal  kidneys depending on the t ime of 
injection of lymphocytes  f rom syngeneic donors,  sens i t ized  to kidney antigens,  into the i r  mothe r s  during 
pregnancy  and before  mating.  

EXPERIMENTAL M E T H O D  

Altogether  150 female  CBA mice  were  used, of which 50 were  the rec ip ien ts  and 100 were  donors  of 
lymphocytes .  Nephrosonephr i t i s  was induped as a f i r s t  step in 50 of the donors [ 1] and the other  50 donors  
we re  intact.  A suspens ion of lymphocytes  was obtained f r o m  the m e s e n t e r i c  lymph nodes of the donor mice.  
Sensi t izat ion of the lymphocy tes  to kidney antigen was de te rmined  by the macrophage  migra t ion  inhibition 
t e s t  (MMIT). The method of obtaining the suspension of lymphocytes  and of ca r ry ing  out the MMIT was de-  
sc r ibed  p rev ious ly  [4], Al together  39 mice  were  invest igated by this method, 19 with nephrosonephr i t i s  and 
20 controls .  

The rec ip ien t  mice ,  divided into groups  with three  or  four an imals  in each group, we re  given in t r ape r i -  
toneal inject ions of l ymphocy te s  f r o m  donors  with nephrosonephr i t i s  (exper imenta l  group)  and f r o m  healthy 
donors  (control  group) at  d i f ferent  t imes  of p regnancy  (10th-18th days)  and one month before  mating,  in 
doses  of 15 or  35 mil l ion cel ls  in 0.5 ml  Hanks ' s  solution and in nut r ient  medium No. 199. 

At the end of p regnancy  the young were  col lected f r o m  all the mothers .  The total number  of newborn 
mice  was 282; 147 in the exper imen ta l  group and 135 in the control .  The newborn mice  were  weighed, the 
re la t ive  weights of the kidneys and other  organs  ( l iver,  hear t ,  lungs, and spleen) was de termined,  and the 
kidneys were  studied his tological ly  and morphomet r i ca l ly .  The s ignif icance of d i f fe rences  was de te rmined  by 
the F i s h e r - S t u d e n t  method. The following number  of m e a s u r e m e n t s  of kidney s t r u c t u r e s  was made.  the di-  
a m e t e r  of the rena l  co rpusc le s  and of the g l o m e r u l f -  502 exper imenta l  and 527 control ;  d i a m e t e r  of the 
p rox ima l  convoluted tubules and of the i r  lumen - 762 exper imen ta l  and 902 control;  the height and width of the 
cel ls  of the convoluted tubules - 1288 exper imenta l  and 1491 control;  the d i a m e t e r  of the nuclei  - 1692 expe r i -  
menta l  and 2039 control .  

F o r  his tological  analys is  the kidneys were  fixed in BouinTs fluid. Sections 4 # th ick  were  stained with 
CarazziTs hematoxyl in  and counters ta ined  with eosin and by SchiffWs reagent  by Hotchkiss '  method. 
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TABLE 1. Dimensions of Structures  of the Nephron of Newborn CBA Mice whose Mothers 
Received Injections of Lymphoeytes f rom Syngeneic Donors with Diseased Kidneys and f rom 
Healthy Donors 

Dose-of 
lympho- Time of 
cytes, mfl- injection 
liom_ 

15 before 
conception 

35 ,, . 

35 lOth day 

nancy 

35 lt.lth-12th 
days o f  

35 l~h day ef 
la-e~gna~ey 

.35 l~at-t6th 
days of 
l~gnmacy 

35 t~m-.~th 
day~ of 

pregnancy 

Intact n ~  

Settles 
of ex- 
mriment~ 

I 

P 
11 

P 
I l l  

P 

IV 

P 

V 

P 

VI 

P 

VII 

P 

VHI 

renal eor- 
pv3cles 

48,9+ 1,5 
50,25:1,3 

>0,05 
50,7• 1,3 
50,8• 1,4 
>0,05 

48,2• 1,3 
48,74-11,0 

>0,05 

48,4+ t,0 
48, lfl: 1 ,O 

>0,05 

46,0-+-0,7 
47,7+0,9 
>0,05 

51,2~= 1,4 
49,7• 1,1 

>0,05 

50,0• 
50,5.+-1,l 

>0,05 

48,2=t= 1,2 

Diamemr of 
convoluted 

glomerali tubale.~ 

40,6~= 1,4 31,1+0,9 
43,0• 1,1 31,7+ 1,9 

>0,05 >0,05 
43,34-1,2 33,6=E0,9 
44,2• 1,1 32,7+ 1,3 

>0,05 >0,05 
42,2• [,2 33,1=k0,8 
4t ,8::k 0,9 33,4::E0,5 

>0,05 >0,05 

42,[• 34,4~0,9 
40,2=h0,9 33,2+0,8 

>0,05 >0,05 

37,8~0,7, 32,4=h0,6 
41,7• 3371• 

<0 001 >0,05 

40,9:h0,9 33,94-0,8 
43,75:1,5 33,2• 

>0,05 >0,05 

43,7• 1,2 33,9• 
43,0• 32,4• 

>0,05 >0,05 

4i,6~0,9 33,4• 

Height of 
-I cell-~ of 

lumen of I tubules tubule~ 

14,45= 1,9 
16,9+0,9 
>0,05 

14,0~:0,7 
17,2+0,4 

0,0001 
15,1+0,7 
17,9• 
0,045 

1.5,0+0,9 
I8,4+0,7. 
<O,Oi 

16,7=~0,5 
17,6=i:0,8 
>0,05 

16, l--J- 0,7 
17,4• 
>0,05 

I5,6=k0,7 
17,0• 
>0,05 

18,4+0.8 

10,04-0,14 
9,30+0,15 

0,001 
11,2+0,19 
9,42+0,17 
<0,001 

11,7+0,18 
9,80+0,13 

<0,001 

11,5+0,18 
9,004-0,0i 

<0,001 

9,35+0,10 
8,97• 

0,01 

9,65• 
8,9+0,11. 
<0,001 

10,24-0,13 
8,0::E0,13 
<O,OOl 

Width of Diamete~ of 
ce'las of nuclei of 
tubule~ tubule~ 

10,9+0,17 L24+0,02 
9,40• 5,10+0,09 
<0 001 <0,05 

11,2+0,22 5,24+0,03 
9,8+0,15 5,12+0,03 
<0,001 <0,05 

I 1,4+0,1:8 5,42+0,45 
9,s+o,i~ 5,14~-0,a~ 
<0,001 >0,05 

l~,,~• 5124:~.0,o5 
9,84-0,17 5,16+0~0l 
<0,00l >0,05 

I1,2+0,17 5,10:t:0,03 
9,8• 5,20• 
<0,001 >0,05 

lt,l+0,t3 5,26+0,12 
8,9+0,IF 5,22+0,03 
<0,001 :>0,05 

10,7+0,i5 5,23• 
9,4+0,16 5,21::k0,42 
<0,001 >0,05 

9,8+o,i~ 5,i8:~o,o3 

Legend. Figures  above show experiment,  f igures below show control.  

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

In all 19 MMIT, migrat ion of macrophages  obtained f rom donor mice with nephrosonephri t is  was inhib- 
ited. The migrat ion index averaged 0.13 * 0.01. No inhibition of migrat ion of macrophages  Obtained f rom 
healthy donors was found in the presence  of kidney antigen in any of 20 tests.  The migrat ion index was over 
0.8. The difference between the experimental  and control  resul ts  was s tat is t ical ly significant (P < 0.001). 
The resul ts  indicate that lymphocytes sensi t ized to kidney antigen are  presen t  in mice with nephrosonephrit is .  

Injection of lymphocytes f rom healthy syngeneic donors at different t imes of pregnancy (10th, l l th-13th,  
15th-19th days) and before  conception had no significant effect on the state of their  young. With respec t  to 
total body weight and relative weights of the organs (kidneys, l iver,  lungs, heart)  these newborn mice did not 
differ s tat is t ical ly significantly f rom int~act ones.  Injection of lymphocytes  f rom donors with nephrosonephri t is  in 
a dose of 15 million ce l ls  also had no stat is t ical ly significant effect on the body weight of the newborn mice or  
the relat ive weight of their organs,  whereas injection of lymphocytes f rom affected donors in a dose of 35 
million at different t imes of pregnancy ( 10th, l l t h -  13th, 15th- 19th days) caused a s tat is t ical ly significant 
(P < 0.05) decrease  in the weight of the newborn mice in all se r ies  of experiments  (1.135 * 0.03~ 1.183 + 0.02, 
1.162 • 0.02 g) compared with the weight of the control  mice (1.285 + 0.04, 1.206 + 0.03, 1.262 + 0.04 g),  
whose mothers  received an injection of lymphocytes f rom healthy donors at the same time of pregnancy.  

In the experimental  newborn mice whose mothers  received lymphoeytes f rom donors with nephroso-  
nephrit is  before  the beginning of pregnancy in a dose of 35 million cells,  not only a decrease  in total body 
weight, but also a s tat is t ical ly significant (P  < 0.05) increase  in the relat ive weight of the kidneys was ob- 
served (expressed as a percentage of total body weight 0.60 + 0.01% in the experiment  and 0.55 �9 0.01% in the 
intact  control) ,  and also an increase  (P = 0.003) in the weight of the lungs (2.1 • 0.07% in the experiment and 
1.8 + 0.01% in the intact control) ,  and an increase  (P < 0.01) in the weight of the l iver (5.8 ~: 0.470) compared  
both with intact  control  mice (4.3 • 0.2~) and newborn young mice  (4.2 :L 0.04%), whose mothers  had rece ived  
injections of lymphocytes f rom healthy donors.  

These resul ts  are  evidence that lymphocytes sensi t ized to kidney antigen, if injected into recipient  mice  
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Fig. 1. Kidneys of newborn mice  born  to mothe r s  r e -  
ceiving (on l l t h  day of pregnancy)  lymphocytes  taken 
f r o m  syngeneic donors  with nephrosonephr i t i s  (a) and 
healthy donors  (b).  a) g ranu la r  de t r i tus  in lumen of 
capsule  of renal  corpusc le ,  and cloudy swelling of cel ls  
of p rox ima l  por t ions  of nephrons ,  with marked  k a r y o -  
lys is ;  b) rena l  co rpusc l e s  and p rox ima l  pa r t s  of neph- 
ton  of control  newborn mouse.  Stained with Schiff 's  
reagent ,  500 x. 

in a dose of 35 mil l ion cel ls ,  e spec ia l ly  be fo re  pregnancy,  had a toxic effect  on the fetus,  which was re f lec ted  
in the body weight of the newborn animal  and the re la t ive  weight of its organs .  

It will be c l ea r  f r o m  Table 1 that the d imensions  of the rena l  co rpusc le s  and g lomeru l i  in the expe r i -  
menta l  newborn mice  of nea r ly  all  s e r i e s  except  V did not d i f fe r  f r o m  thei r  d imensions  in the control .  Mean- 
while, in all the expe r imen ta l  m ice  a s t a t i s t i ca l ly  s ignif icant  i nc rea se  was obse rved  in the s ize  (height and 
width) of the ce l l s  of the convoluted tubules,  the highest  ce l l s  being found in the exper imen ta l  mice  of  s e r i e s  
II-IV. Correspondingly ,  in the exper imen ta l  newborn mice  of s e r i e s  I I - IV the lumen of the convoluted tubules 
was s ta t i s t i ca l ly  s ignif icant ly  na r rowed  compared  with the control .  These data show that the i nc r ea se  in s ize  
of the cel ls  took place  p redominant ly  on account  of the i r  apical  par t .  It  will a lso  be  c l ea r  f r o m  Table 1 that 
when lymphocytes  sens i t ized  to kidney antigen were  injected in a dose of 35 million, the d imensions  of the 
cel ls  of  the convoluted tubules i nc reased  m o r e  than when these cel ls  were  injected in a dose  of 15 mill ion.  

In the expe r imen ta l  newborn mice  of s e r i e s  I and II, compa red  with the controls ,  the d i a m e t e r  of the 
cel l  nuclei was i nc rea sed  s ta t i s t i ca l ly  significantly.  
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Histological  analysis  of the kidneys in the exper imenta l  newborn mice  of all  s e r i e s  r evea led  marked  de-  
genera t ion  of the cei ls  of the tubules, together  wi th  cons iderable  ka ryo lys i s .  The number  of lysed nuclei  in 
the exper imenta l  newborn mice  of s e r i e s  IV was 36%, and of s e r i e s  V, 30%, whe rea s  in the c o r r e s p o n ~ n g  con-  
t rol  newborn mice  they numbered  only 13%, and in the intact  newborn mice  only 6%. Thickening of the b a s e -  
ment  m e m b r a n e  was observed  in the renal  co rpusc les  with deposi ts  of g ranu la r  ma te r i a l  in the lumen of the 
capsule  (Fig. 1). 

Lymphocytes  of  syngeneic donors ,  sens i t ized  to kidney antigen, if injected into female  animals  at  d i f fe r -  
ent t imes  of pregnancy and before  conception, bes ides  thei r  nonspeeif ic toxic effect,  induced changes in the 
kidneys of the newborn mice  (an inc rease  in s ize of the cel ls  of the convoluted tubules, marked  ka ryo lys i s ) .  
The ea r ly  s tages  of embryogenes i s ,  including the per iod of laying down of the metanephros  (10th-12th days) ,  
proved to be mos t  vu lnerab le .  However,  fu r the r  invest igat ions a re  n e c e s s a r y  to es tab l i sh  the concre te  mecha -  
n i sm of this effect  of lymphocyte  sens i t ized  to kidney antigen on the fate of the kidneys in the progeny,  
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Despite  the e v e r - i n c r e a s i n g  number  of invest igat ions of the phenomenon, synaptogenesis  st i l l  r ema in s  
a l a rge ly  enigmat ic  p roce s s .  This is pa r t i cu l a r ly  t rue  of ideas on the mechan i sms  of the rapid  different ia t ion 
of l~s t synap t ic  m e m b r a n e s ,  the s t ruc tu ra l  and functional organizat ion of which l a rge ly  de te rmines  the spec i -  
fic f ea tu res  of the matur ing  synapse.  

The complexi ty  of the postsynapt ic  m e m b r a n e ,  wMeh includes a complex of specia l  r ecep to r  and enzyme 
pro te ins ,  indicates  quite defini tely that its growth and different ia t ion mus t  take p lace  under  s t r i c t  genetic con-  
trol .  However,  where  and how these  m e m b r a n e s  a re  c rea ted  and ma tu re ,  and how they or  the i r  individual com-  
ponents  r each  the s i te  of the future  synapse  also a re  st i l l  unsolved p rob l ems ,  and this na tura l ly  gives r i s e  to 
many  hypotheses  and conjec tures .  

The mos t  probable  of these suggest ions is  the hypothesis  of the exclusive  role  o f  the so -ca l l ed  coated 
ves ic les  in the genes is  of the pos tsynapt ic  m e m b r a n e  and, pe rhaps ,  of the whole subsynaptic  complex of the 
ne rve  cell  [1-3] ,  although of course  there  a re  other  equally probable  a l t e rna t ives  to this hypothesis  [ 4, 5]. 

The object  of this invest igat ion was to study the poss ib le  role  of coated ves ic les  in p r o c e s s e s  of synap-  
togenesis  during the per iod of p rena ta l  development  of the nervous  s y s t e m  in man. 
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