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Most research workers agree in regarding glomerulonephritis as a form
of allergic disease. Schick who was the first to recognize this allergic character,
asserted that glomerulonephritis subsequent to scarlet fever manifests itself
after a certain period of latency. Whereas the evidence both from humans and
from test animals seems to support his statement, opinions about the course
of development from a specific infection to glomerulonephritis are at variance.
Strenhter, for instance, suggests that in response to a streptococcal in-
fection the organism produces antibodies belonging to the globulin group.
In the antigen-antibody reaction these globulins suffer considerable changes
as a result of which they will be no more accepted as “self”. Henceforth this
antibody acts as antigen, to release a secondary course of defensive reaction,
followed by a secondary process of antibody formation and a secondary anti-
gen-antibody reaction, until glomerulonephritis develops. According to
Kurtzke in streptococcal infection the streptococci enter into a reaction with
the kidney proteins to produce an antigen which assumes foreign albumin
character and provokes antibody formation. In one or two weeks the antibody
titre attains its peak, the antibody reacts with the kidney proteins and gives
rise' to acute glomerulonephritis. Meriors el al. discovered gamma globulins
in the glomeruli and thus provided immuno-morphological proof of the anti-
gen-antibody reaction occurring within the kidneys.

The significant part played by the reticuloendothelial system in inducing
allergic reactions and in producing immune substances has long been estab-
lished. In the study to be reported our aim has been to establish whether and by
what means the development of experimental glomerulonephritis could be
controlled by influences exerted on the reticuloendothelial system.

In a previous series of experiments we have sensitized rabbits with horse
serum, thereafter treated them with pilocarpine and immersion into cold wrater,
with the result that some of the animals died exhibiting anaphylactoid symp-
toms, the rest showed the clinical and anatomical changes characteristic of

* From a paper given at the First International Nephrological Congress (Gent Evian,
1960).
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acute or subacute glomerulonephritis. The aim of the present studies was to
discover whether the method described gives rise to an immunological reaction.
The crucial point therefore was to establish the effect of the reticuloendothelial
system on the entire process. The experiments were carried out in several
groups as follows.

(i) In the first group, 10rabbits, weighing 2500 to 3500 g each, were sen-
sitized on two consecutive days with 2 ml of horse serum and one week later
their spleens were removed. They were subjected to pilocarpine administration
and cold water bath two weeks after the operation. None of the animals suc-
cumbed to anaphylactoid shock. One rabbit became somnolent after the sixth
treatment and showed the histological features of acute glomerulonephritis
with albuminuria, haematuria and a NPN of 90 mg per cent. The remaining
9 animals were killed by air embolism after the 18th treatment (see Table I).

Table |
Rabbit ~ £*oer Urinanalysis NPN mg _
No. DE'r\:ueﬂn‘l:\ays . Sedim. per 100 ml Histology
l. 5 ++  RBC, casts 5o Proliferative gin.
2 18 + o+ 4+ RBC, casts 52 Chronic gin.
3 18 + o+ RBC, casts 58 Exudative gin.
. 18 PR 0 k! Nephrosis
5 18 N N 0 38 Nephrosis
5 18 0 34 Nephrosis
7 18 0 36 Nephrosis
8 13 0 0 36 Normal
9 13 0 0 ER Normal
10. 18 0 0 36 Normal

Two out of the nine showed albuminuria, haematuria and cylindruria with
a NPN of 58 mg and 62 mg per cent, respectively. In one animal histology
revealed glomerulonephritis with marked exudative changes. Another animal
displayed hypertrophic glomeruli, many of them with hyaline degeneration
(Fig. 1), with signs of incipient chronic glomerulonephritis, the like of which
had not occurred in previous experiments. In four of the 9 rabbits there was
mere albuminuria, normal NPN level and thickening of the basal membrane.
Three rabbits showed nothing abnormal.

Summing up the results in this group, anaphylactoid shock never fol-
lowed splenectomy, but glomerulonephritis and nephrosis sometimes presented
themselves. The question suggests itself what difference would it make if the
animals were sensitized not before but after the spleen had been removed.
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Fig. I. Numerous contracted glomeruli, some of them wilh hyaline changes (Haematoxylin-
eosin)
Fig. 2. Swollen and cellabundant glomeruli, the loops adhering in some places to the wall of
Bowman’s capsule (llaematoxylin-eosin)
Pig. 3. The glomerular basal membrane is thick with widened basal membrane of Bowman’s
capsule (Heidenhein’s azan stain)
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(ii) To study the effect under such conditions, 10 rabbits were sensitized
two weeks after splenectomy and subjected three weeks later to pilocarpine
treatment and cold water bath. Neither anaphylactoid shock nor glomerulo-
nephritis was observed in any of them.

(iii) The purpose of the third series of experiments was to inhibit the
reticuloendothelial function not of the spleen alone but possibly of the entire
organism. Blocking of the reticuloendothelial system was attempted on the
basis of jancso’s observation that a 0.06 per cent electrocolloidal copper
solution injected intravenously in rats and mice paralyzed the reticuloendo-
thelial function for 24 to 48 hours. It turned out, however, that colloidal copper
at such aconcentration killed the rabbits within a few hours, so a weaker con-
centration had to be applied. Ten rabbits, weighing 2500 to 3500 g each, were
therefore sensitized with horse serum and after three weeks each animal was
given 10 ml of a 0.02 per cent colloidal copper solution intravenously. Two
hours later pilocarpine and a cold bath were administered. These treatments
were repeated on every other day several times. The animals suffered them
badly, though symptoms of shock did not appear. Three animals died after the
second treatment, 3 after the third, 2 after the fourth and 2 after the fifth
treatment. In 6 rabbits albuminuria was observed, combined in 4 with haema-
turia and cylindruria. Four rabbits showed no changes in the urine. In 3 the
NPN level was elevated (87, 95 and 76 mg per cent). The findings are given
in Table Il. Necropsy of the clinically affected rabbits revealed swollen kidneys,
greyish vyellow in colour, with superficial pin-head haemorrhages; the cut
surface showed a confluent margin between cortex and medulla. In the renal
glomeruli of those animals which survived only two treatments there was
intercapillary oedema and protein in Bowman’s capsule. In the animals which
had died on the fourth and fifth days proliferative glomerulonephritis was

Table 11
Rabbit ~ Experi- Urine NPN mg )
No. pem)%rjtglays Alb. Sedim. per 100 mi Histology
. 2 0 0 34 0
2. 2 0 0 38 0
3. 2 0 0 36 0
4. 3 0 0 38 0
5. 3 0 38 Nephrosis
6. 3 + o+ + 0 36 Nephrosis
7. 4 RBC, casts 36 Proliferative gin.
8. 4 RBC, casts 87 Proliferative gin.
9. 5 + + + RBC, casts 95 Proliferative gin.
10. 5 RBC, casts 76 Proliferative gin.



ATTEMPTS TO INFLUENCE EXPERIMENTAL GLOMERULONEPHRITIS 437

observed (Fig. 2), with grave regressive changes in the tubnli and sporadic
necrosis of the epithelium. In two rabbits this was associated with calcification
in the necrotic cells. Two rabbits with nephrotic changes were conspicuous for
thickening of the glomerular basement membrane (Fig. 3).

The results seemed to indicate that in response to the usual treatment
combined with the administration of the specified concentration of colloidal
copper the rabbits developed severe acute glomerulonephritis. It remained to
discover whether or not the dose of copper used sufficed to paralize reticulo-
endothelial function, furthermore what renal changes the administration of
colloidal copper alone is able to induce.

(iv) To test reticuloendothelial activity according to Jancso’s method,
5 rabbits were given a 0.02 per cent solution of colloidal copper and 2 hours
later a solution of colloidal gold. After a second period of 2 hours the animals
were killed. The presence of gold in the Kupffer cells indicated that the applied
amount of copper was unable to inhibit reticuloendothelial function. W ith the
use of 0.06 per cent colloidal copper there was no storage of gold in the Kupffer
cells hut this concentration was not long tolerated by the rabbits.

(v) As a control, 10 rabbits were treated with 0.02 per cent colloidal
copper every other day for 18 days. No sign of glomerulonephritis appeared;
regressive changes with necrosis and calcification were only noticeable in the
tuhules.

(vi) In an earlier series of experiments a difference has been observed in
the pathological course of pilocarpine nephritis between old rabbits and middle-
aged ones weighing 3000 to 3500 g. The difference has been attributed to the
senile modification of immunological behaviour.

The next group of 10 young rabbits, 1200 to 1500 g in weight, was sub-
jected three weeks after sensitization to the usual treatment with pilocarpine
combined with cold hath. None succumbed to anaphylactoid shock. From the
fourth day onwards protein appeared in the urine of 4 animals. In 2 of these ery-
throcytes and casts were also present. One of the latter animals died on the
10th day, showing an NPN level of 98 mg per cent; the remaining 9 rabbits
were killed by air embolism after the 18th treatment. These had a normal NPN
level, only one showed a slightly elevated value (58 mg per cent). The 2
rabbits with elevated NPN displayed acute glomerulonephritis but the glome-
rular changes, similarly to those in the aged animals, were predominantly of
exudative character, with little proliferation. The 4 rabbits with albuminuria
exhibited a thickening oi the basal membrane, with protein in Bowman’s
capsule and the tubules. Four rabbits were free from pathological changes.

The final conclusion seems to be that it is possible to control the renal
process through the reticuloendothelial system. Development of the nephritis
was inhibited if the rabbits w'ere sensitized after their spleen had been removed.
Colloidal copper at a concentration sufficient to paralize reticuloendothelial
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function killed the animals. Lower concentrations were tolerated but failed to
inhibit reticuloendothelial activity and so to prevent development of the acute
glomerulonephritis. In young rabbits no anaphylactoid symptoms appeared
and the renal changes were much slighter than in adults. This seems to confirm
Erdmann’s statement that to develop glomerulonephritis, young rabbits
need a much higher dosage of nephrotoxic serum than adult rabbits and that
the histology of juvenile glomerulonephritis is different from the mainly
proliferative glomerulonephritis of adult animals.

Summary

An attempt has been made to determine the effect of the reticuloendothelial system
on the course of experimental glomerulonephritis. Pilocarpine nephritis has been prevented if
the animal was sensitized after splenectomy. If the spleen had been removed before sensitiza-
tion, glomerulonephritis developed. Colloidal copper at a concentration high enough to paralyze
reticuloendothelial functions was found to kill the animals. Power concentrations were tole-
rated but failed to inhibit reticuloendothelial activity and thus the development of acute glome-
rulonephritis.
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UNTERSUCHUNGEN UBER DIE BEEINFLUSSBARKEIT DER EXPERIMENTELLEN
GLOMERULONEPHRITIS
EDIT BEREGI

Es wurde versucht, den EinfluR des RES auf den Verlauf der — nach einer frither be-
schriebenen Methode herbeigefiihrten — experimentellen Glomerulonephritis klarzustellen.
Wie die Untersuchungen ergaben, kommt die Hemmung der Nephritis mit Pilocarpin in dem
Falle zustande, wenn vor Sensibilisierung der Kaninchen die Splenektomie ausgefthrt wird.
Bei Anwendung kolloidaler Kupferlosung war festzustellen, dafl die Kaninchen von der die
RES-Funktion lahmenden Dosis rasch getdtet wurden. Die von den Tieren besser tolerierte
niedrigere Dosis brachte keine Aktivitaitshemmung in den RES-Zellen zuwege, so dal} akute
Glomerulonephritis auftrat. Bei jungen Kaninchen entwickelten sich erheblich leichtere
Nierenveranderungen als bei ausgewachsenen Tieren.

WCCNEAOBAHUA MO BO3AENCTBUIO HA 3KCMEPUMEHTASMbHbIA TNOME-
PYNTOHE®PNT
E. BEPEIN

ABTOp CTapaeTcsi BbISICHUTb pofib POC B NPOTEKaHWM 3KCMEPUMEHTANILHOTO FoMepy-
noHetpuTa, BbI3BAHHOTO OMWCAHHBIM KM paHblie MeToAoM. B Xxoae CBOMX UCCMefoBaHMii OH
BbISIBU/, YTO TOPMOXEHWE He(puTa MUMOKAPMNMHOM UMEET MECTO B TOM C/ly4ae, eC/M [j0 CEHCH-
6UNM3aLMN KPOSIMKOB MPOBOAUTCS CMEHIKTCMKS. [MpU NpUMEHEHWU KOANOUZHOrO pacTBopa
Mean 6bI10 YCTaHOB/IEHO, YTO Napanuayiolias gyHkuuio PAC fge3a — BBUAY 6GOMbLUOK TOK-
CWYHOCTM pacTBopa — BbI3bIBAET GbICTPYHO MMGE/b XUBOTHbLIX. MeHblUas [e3a, KOTOPYH X U-
BOTHbIE /lyullle NEPEHOCHT, He BbI3bIBAET TOPMOXEHUSI aKTUBHOCTW B KneTkax POC, n B Takux
Cyyasx pasBMBAETCS OCTPbIA rNOMepynoHedPUT. Y MOMOABIX KPOJMKOB U3MEHEHUS PasBu-
BalOLLMecs B MOYKe GblIM FOpasfo MeHblUeld CTEMEHW YeM Y B3POC/bIX KPOJMMKOB.

Dr. Edit Beregi: Pest Megyei Tanacs Semmelweis Kérhaza,
Budapest VIIl. Gyulai Palu.2. Hungary
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