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A model of autoimmune nephrosonephritis in CBA mice has been developed in recent years [1] and the
existence of a link between the kidneys of mother and fetuses {progeny) has been established in it [2, 3]. Im-
munologic factors have been shown to play a role in the processes of interaction between the homonymous
organs of mother and fetus [4].

The object of this investigation was a comparative study of neonatal kidneys depending on the time of
injection of lymphocytes from syngeneic donors, sensitized to kidney antigens, into their mothers during
pregnancy and before mating,

EXPERIMENTAL METHOD

Altogether 150 female CBA mice were used, of which 50 were the recipients and 100 were donors of
lymphocytes. Nephrosonephritis was indugced as a first step in 50 of the donors [1] and the other 50 donors
were intact, A suspension of lymphocytes was obtained from the mesenteric lymph nodes of the donor mice,
Sensitization of the lymphocytes to kidney antigen was determined by the macrophage migration inhibition
test (MMIT). The method of obtaining the suspension of lymphocytes and of carrying out the MMIT was de-

scribed previously [4]. Altogether 39 mice were investigated by this method, 19 with nephrosonephritis and
20 controls.

The recipient mice, divided into groups with three or four animals in each group, were given intraperi-
toneal injections of lymphocytes from donors with nephrosonephritis (experimental group) and from healthy
donors (control group) at different times of pregnancy (10th~18th days) and one month before mating, in
doses of 15 or 35 million cells in 0.5 ml Hanks's solution and in nutrient medium No. 199,

At the end of pregnancy the young were collected from all the mothers. The total number of newborn
mice was 282: 147 in the experimental group and 135 in the control. The newborn mice were weighed, the
relative weights of the kidneys and other organs (liver, heart, lungs, and spleen) was determined, and the
kidneys were studied histologically and morphometrically, The significance of differences was determined by
the Fisher—Student method. The following number of measurements of kidney structures was made: the di-
ameter of the renal corpuscles and of the glomeruli — 502 experimental and 527 control; diameter of the
proximal convoluted tubules and of their lumen — 762 experimental and 902 control; the height and width of the
cells of the convoluted tubules — 1288 experimental and 1491 control; the diameter of the nuclei - 1692 experi-
mental and 2039 control.

For histological analysis the kidneys were fixed in Bouin's fluid. Sections 4 pthick were stained with
Carazzi's hematoxylin and counterstained with eosin and by Schiff's 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 Lymphocytes from Syngeneic Donors with Diseased Kidneys and from
Healthy Donors

Dose of : i 1 THet i i .
; Series ___Diameter of Height of | Widthof | Diameter of
lympho- | Timeof | 37es cells of 115 of nuclei of
| injection _ renal cor- . | convoluted |lumen of cels o
;:i)g;s, mil 3 beriments puscles glomeruli | 4 as tubules tubules tubules tubules
before ‘
15 |Sooneention| | 48915 | 40,6+1,4 | 31,10,9 | 14,419 | 10,040,14 | 10,9:£0,17 | 524::0,02
Onception | 50,241,3 | 43,0%1,1 | 31,7£1,9 | 16,9%0,9 | 930£0,15 | 940+0,13 | 5,10+-0,09
P| =605 >0,05 >0,05 >0,05 0,001 <0,001 0,05
33 [ w = 11 50,7+1,3 | 433%1,2 | 33,6x0,9 | 14,0207 | 11,2:0,19 | 11,22:0,92 | 5,24-£0,03
508614 | 44,2+1,1 | 327+1,3 | 17,2104 | 9,42£0,17 | 9,8+0,15 | 512+0,03
o P| >0,05 0,05 >0,08 0,0001 | 0,001 <0,001 | ~'<0,05
35 | I0th. day | I 482+1,3 | 42,2+1,2 | 33,108 | 151£0,7 | 11,740,18 | 11,4£0,18 | 542:+0,45
of preg- 48711,0 | 41,809 | 334%0,5 | 17,9408 | 9,80£0,13 | 9,8+0,16 | 5,14+0,36
naficy P| =005 0,05 >0,05 | 0,045 <0,001 <<0,001 >0,05
35 | 1ith-12th | 1V 484510 | 421409 | 344409 | 150409 | 115018 | 19,4:3:0,23 5,24:0,05
days of - 48,1610 | 46,2109 | 33,2x08 | 18,4%0,7-| 9,005001 | 9,8+0,17 | 5,16:£0,01
g:eggmm Pi >005 >0,05 >0,05 <001 | <000 <0000 |- =005
35 |13hdayefi V 46.0+0,7 | 37,807, | 32406 | 16,7405 | 9,350,160 | 11,2:£0,17 | 5,10£0,03
pregnancy 477409 | 41.7+0,9 | 33,1£0,9 | 17.6+0.8 | 8,97+0,12 | 9,8+0,17 | 520+0,05
©P| >005 | <000l >0,05 >0,05 0,01 <0,001 >0,05
.35 | i8-16th | I 51214 | 409409 | 33,9408 | 161207 | 965012 | 11,120,13 | 52620,12
- days of 49711 | 437+15 | 33.2+0,8 | 17407 | 89+011 | 89+011 | 522:1:0 03
- prégnancy Pl =005 >0,05 >0,05 =0,05 <0,001 <0,001 | - >0,05
35 |ifhelSth | VI 50,040,9 | 43,712 | 33,9409 | 156407 | 1024013 | 10,7£0,15 | 5934047
| days of 50,5411 | 43,0409 | 324+0.8 | 17.0£0,8 | 89+0,13 | 9,440,168 | 521:£0,42
- pregnancy Pt >0,05 0,05 =0,05 =0,05 <0,00t <0,001 >0,05
Intact mice CIVID | 48212 | 41,6408 | 334x09 | 184+0,8 | 87+£0,16 | 9.8+0,16 | 518+0,03

Legend, Figures above show experiment, figures below show control.

EXPERIMENTAL RESULTS

In all 19 MMIT, migration of macrophages obtained from donor mice with nephrosonephritis was inhib-
ited. The migration index averaged 0.13 + 0.01. No inhibitian of migration of macrophages obtained from
healthy donors was found in the presence of kidney antigen in any of 20 tests. The migration index was over
0.8. The difference between the experimental and control results was statistically significant (P < 0.001).

The results indicate that lymphocytes sensitized to kidney antigen are present in mice with nephrosonephritis,

Injection of lymphocytes from healthy syngeneic donors at different times of pregnancy (10th, 11th-13th,
15th-19th days) and before conception had no significant effect on the state of their young. With respect to
total body weight and relative weights of the organs (kidneys, liver, lungs, heart) these newborn mice did not
differ statistically significantly from intact ones. Injection of lymphocytes from donors with nephrosonephritis in
a dose of 15 million cells also had no statistically significant effect on the body weight of the newborn mice or
the relative weight of their organs, whereas injection of lymphocytes from affected donors in a dose of 35
million at different times of pregnancy (10th, 11th-13th, 15th-19th days) caused a statistically significant
(P < 0.05) decrease in the weight of the newhorn mice in all series 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 from healthy donors at the same time of pregnancy.

In the experimental newborn mice whose mothers received lymphocytes from donors with nephroso-
nephritis before the beginning of pregnancy in 2 dose of 35 million cells, not only a decrease in total body
weight, but also a statistically significant (P < 0.05) increase in the relative 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 + 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 liver (5.8 + 0.4%) compared
both with intact control mice (4.3 + 0,2%) and newborn young mice (4.2 = 0.04%), whose mothers had received
injections of lymphocytes from healthy donors.

These results are evidence that lymphocytes sensitized to kidney antigen, if injected into recipient mice
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Fig, 1, Kidneys of newborn mice horn to mothers re-
ceiving (on 11th day of pregnancy) lymphocytes taken
from syngeneic donors with nephrosonephritis (a) and
healthy donors (b). a) granular detritus in lumen of
capsule of renal corpuscle, and cloudy swelling of cells
of proximal portions of nephrons, with marked karyo-
lysis; b) renal corpuscles and proximal parts of neph~
ron of control newborn mouse. Stained with Schiff's
reagent, 500X,

in a dose of 35 million cells, especially before pregnancy, had a toxic effect on the fetus, which was reflected
in the body weight of the newborn animal and the relative weight of its organs.

It will be clear from Table 1 that the dimensions of the renal corpuscles and glomeruli in the experi-
mental newborn mice of nearly all series except V did not differ from their dimensions in the control. Mean-
while, in all the experimental mice a statistically significant increase was observed in the size (height and
width) of the cells of the convoluted tubules, the highest cells being found in the experimental mice of series
II-1V. Correspondingly, in the experimental newborn mice of series II-IV the lumen of the convoluted tubules
was statistically significantly narrowed compared with the control. These data show that the increase in size
of the cells took place predominantly on account of their apical part. It will also be clear from Table 1 that
when lymphocytes sensitized to kidney antigen were injected in a dose of 35 million, the dimensions of the
cells of the convoluted tubules increased more than when these cells were injected in a dose of 15 million.

In the experimental newborn mice of series I and II, compared with the controls, the diameter of the
cell nuclei was increased statistically significantly.
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Histological analysis of the kidneys in the experimental newborn mice of all series revealed marked de-
generation of the cells of the tubules, together with. considerable karyolysis. The number of lysed nuclei in
the experimental newborn mice of series IV was 36%, and of series V, 30%, whereas in the corresponqi;pg con-
trol newborn mice they numbered only 13%, and in the intact newborn mice only 6% . Thickening of the base~
ment membrane was observed in the renal corpuscles with deposits of granular material in the lumen of the
capsule (Fig. 1).

Lymphocytes of syngeneic donors, sensitized to kidney antigen, if injected into female animals at differ-
ent times of pregnancy and before conception, besides their nonspecific tcxic effect, induced changes in the
kidneys of the newborn mice (an increase in size of the cells of the convoluted tubules, marked karyolysis).
The early stages of embryogenesis, including the period of laying down of the metanephros (10th-12th days),
proved to be most vulnerable, However, further investigations are necessary to establish the concrete mecha~
nism of this effect of lymphocyte sensitized to kidney antigen on the fate of the kidneys in the progeny.
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Despite the ever-increasing number of investigations of the phenomenon, synaptogenesis still remains
a largely enigmatic process. This is particularly true of ideas on the mechanisms of the rapid differentiation
of postsynaptic membranes, the structural and functional organization of which largely determines the speci-
fic features of the maturing synapse.

The complexity of the postsynaptic membrane, which includes a complex of special receptor and enzyme
proteins, indicates quite definitely that its growth and differentiation must take place under strict genetic con-
trol. However, where and how these membranes are created and mature, and how they or their individual com~
ponents’ reach the site of the future synapse also are still unsolved problems, and this naturally gives rise to
many hypotheses and conjectures.

The most probable of these suggestions is the hypothesis of the exclusive role of the so-called coated
vesicles in the genesis of the postsynaptic membrane and, perhaps, of the whole subsynaptic complex of the
nerve cell [ 1-3], although of course there are other equally probable alternatives to this hypothesis [4, 5].

The object of this investigation was to study the possible role of coated vesicles in processes of synap-
togenesis during the period of prenatal development of the nervous system in man,
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