
Myocardial Changes Associated with 
Icterus Gravis of the Newborn

III. Results of Immune Haem olytic Experim ents

B y

V . F .  L u k á c s , G y . G o r á c z  and H e d v ig  S im o n

F ir s t D e p a rtm e n t o f  P aed ia tric s , U n iv e rs ity  M edical School, B u d a p e s t, 
a n d  H e im  P á l C h ild ren ’s H o sp ita l, B u d ap est

(R eceived  J a n u a ry  11, 1965)

In  newborn babies dead with ic
terus gravis necropsy m ostly reveals 
an extensive hydropic vacuolar myo
cardial degeneration [1, 2]. In our 
previous studies haemolysis was in 
duced by phenylhydrazine in infantile 
rabbits and degenerative myocardial 
changes similar to those observed in 
newborns dead with icterus gravis 
have been found. I t  has been assum
ed th a t hypoxia due to  haemolysis 
was responsible for the change. In 
the course of these experiments no 
convincing proof has been obtained 
as to  the protective effect of cortico- 
ids [3, 4].

The experiments carried out with 
phenylhydrazine are not comparable 
w ith human immune haemolytic dis
ease. Since the aim of the investiga
tions is to prevent the myocardial 
degeneration leading to death, and 
since icterus gravis is the  consequence 
of an immune haemolytic process, 
in the present experiments an a t 
tem pt has been made to  induce lesion 
by an immune haemolytic process.

M a t e r ia l  a n d  M e t h o d

T w en ty  gu inea  p igs, 30 suck ling  in 
fa n tile  ra b b it o rig in a tin g  fro m  5 litte rs ,

an d  4 a d u lt  ra b b its  ran g in g  in  w e ig h t from  
270 to  480 g w ere used. T h e  g u in ea  pigs 
w ere sensitized  by  a d m in is te r in g  in tra- 
p e rito n ea lly  doses o f  0.5 m l r a b b i t  blood 
on  5 occasions in  in te rv a ls  o f  4 days. 
G u inea  p ig  serum  th u s  o b ta in e d  w hich  a t  
a  d ilu tio n  o f 1 : 1024 o r  m o re  caused 
haem olysis o f r a b b i t  red  co rpusc les  was 
th e n  used  in th e  e x p e rim e n ts . O f th is 
serum , 1 m l doses w ere a d m in is te re d  in t ra 
v enously  to  th e  in fan tile  r a b b i ts  in  in te r
va ls  o f  2 to  3 days. O ne r a b b i t  died 
sp o n tan eo u sly  follow ing th e  f i r s t  dose of 
serum , 6 an im als died  a f te r  th e  second  dose, 
14 ra b b its  w ere killed w ith  a ir  em bolism  
6 h o u rs  a f te r  th e  th i rd  d ose . N ine  u n 
tr e a te d  in fan tile  ra b b its  fro m  th e  sam e 
l i t te r  a s  th e  te s t  an im als  se rv ed  a s  contro ls. 
R B C  a n d  haem oglob in  v a lu e  w ere de
te rm in ed . S ta tis tic a l e v a lu a tio n  w as done 
w ith  S tu d e n t’s te s t .

T he h e a rt , lung, liver, sp leen , k idney  
an d  b ra in  w ere s tu d ied  h is to lo g ica lly  a fte r 
s ta in in g  w ith  h aem a to x y lin -eo s in , May- 
G riinw ald -G iem sa’s dye , S u d a n  I I I  and 
B es t’s carm ine.

R e s u l t s  a n d  C o m m e n t

In itia l mean RBC was 4.8 million, 
haemoglobin 11.5 g per 100 ml; at 
the end of the experim ent these values 
were 2.2 million and 6 g per 100 ml, 
respectively (Table I).
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T a b l e  I

R a b b it  N o. 
T e st an im als

weight,
g

RBO H aem oglobin g per 100 m l
G uinea pig 

serum, 
m lin itia l

a t  end
of experiment in itia l a t  end

of experim ent

i . 320 4.5 11.2 1X1
2. 285 5.8 9.7 2X1
3. 270 5.9 3.2 12.1 7.7 3X1
4. 410 5.8 11.5 2X1
5. 405 5.8 10.9 2X1
6. 325 5.2 9.4 2X1
7. 450 4. 2. 13. 4.8 3X1
8. 400 4.1 2.1 13.5 5.1 3X1
9. 460 4. 2.2 11.4 5.7 3X1

10. 480 4. 1.9 11.2 5.1 3X1

11. 465 4.2 13. 2X1
12. 440 4.5 10.2 2X1

13. 410 5. 2.0 10.8 6.7 3X1
14. 405 4.8 1.6 9.6 6. 3X 1
15. 480 5.2 1.6 10.8 6.7 3X1
16. 420 4.5 1.4 9.1 6.4 3X 1

17. 385 5. 3.6 13.8 5.6 3X1

18. 400 5.4 3. 12.2 5.7 3X1
19. 400 4.5 1.6 12.4 5.7 3X 1
20. 366 4.6 1.2 11.2 6.8 3X 1
21. 415 5. 3.5 14.1 6.5 3X 1

Mean
Significance

4.8
P  <

2.2
0.001

11.5
P <

6.0
0.001

Com parison of mean in itia l RBC 
a n d  haemoglobin values in  th e  14 
an im als with those of th e  spontane
ously  died 6 animals revealed no 
significant difference (RBC, t  =  1.41, 
p >  0.05, haemoglobin, t  =  1.52, p >  
>  0.05).

Com parison of mean in itia l RBC

and haemoglobin values w ith those 
at the end o f the experiment re
vealed highly significant differences 
(RBC, t  =  13.17, p<g 0.001; hae
moglobin, t  =  11.42, p <g 0.001).

At gross examination the  spleen 
of trea ted  anim als was hyperaemic 
and abou t three times larger than
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Death H istological findings

air
embo

lism
spon

taneous heart liver spleen kidney

+ v± E H + anaem ic —

+ v ± EH-f- hyperaem ic tubular degeneration

-f V + E H + hyperaem ic tubular degeneration
v + E H + hyperaem ic tubular degeneration

+ E H + hyperaem ic tubular degeneration
v+ E H + hyperaem ic tubular degeneration

+ v ± — hyperaem ic —
-f- v + — hyperaem ic —

+ V + E H  ± hyperaem ic tubular degeneration

+ V +
myocarditis

EH-f-
necrosis

hyperaem ic necroses

V + — hyperaem ic tubular degeneration

+ V +
myocarditis

minor
necrosis

hyperaem ic necroses

4- v± — hyperaemic tubular degeneration

+ v + focal inflam mation hyperaem ic tubular degeneration

+ V + — hyperaem ic —

+ V +
myocarditis

hyperaem ic tubular degeneration

+ V +
myocarditis

E H ± hyperaem ic tubular degeneration

+ V + — rich in  cells tubular degeneration

+ V ± — rich  in  cells —

+ v+ — hyperaem ic tubular degeneration

+ V + — hyperaem ic tubular degeneration

У  == v acu o la tio n
E H  =  E x tra m e d u lla ry  haem opoiesis

th a t of the un treated  controls. Anae
mia of the o ther organs was conspi
cuous a t gross examination already. 
A few animals displayed icteric 
organs.

The heart muscle showed vacuola
tion in both ventricles, but especially 
in the left ventricle. The vacuoles

contained no fat (Figs. 1, 2, 3, 4).
The brain was oedematous. In  the 

kidneys hyperaemia and congestion 
in the  glomerular loops and  tubular 
necrosis were revealed. The cortical 
substance was anaemic and focal 
cortical necrosis developed in two 
anim als (Fig. 5). In the spleen mark-
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сч1 hyperaem ia and disintegrated 
red corpuscles were conspicuous (Fig. 
6). In  the  liver of most trea ted  ani
mals haematopoietic centres were

The results make it seem th a t  we 
have succeeded in producing a pro
cess similar to the haemolytic disease 
of newborns; it is hoped th a t  the

present between the hepatic cell 
trabecules. This change has not de
veloped under treatm ent with phenvl- 
hydrazine (Fig. 7).

m ethod will allow a more detailed 
insight into the development o f the 
condition.

Control animals

1. 370 5.9 4.0 12.4 12.4 _
2. 330 5.4 4.6 11.2 12.7 —
3. 370 5.8 4.8 10.6 10.6 —
4. 350 4.4 4.0 5.9 6.2 —
5. 310 5.0 4.1 6.4 6.5 —
6. 400 5.1 4.4 9.9 11.2 —
7. 460 5.2 4.0 10.2 11.8 —
8. 420 4.8 4.7 12.2 12.2 —
9. 340 4.0 4.5 11.7 12.2 —

Mean
Significance

5.1 4.4
p  >  0.05

10.0
P >

10.6
0.05
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F i g . 1. V acuolated  su b en d o ca rd ia l fibres in  w all o f  le ft ven tric le . H  -f- E
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F i g . 2. S a m e  a s  F i g . 1., u n d e r  h ig h  p o w e r

F i g . 3. E x te n s iv e  vaeuo la tion  in w all o f  le ft v en tric le . H  -f- E
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F ig . 4. V acu o la tio n  o f  subendocard ia l fib res . H  -|- E

F ie .  5. K id n e y . H yperaem ic  c o n g e s te d  g lom eru lar loops, necrosed  tubu les , signs o f  in 
f lam m atio n . H  +  E
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F ig . 7. H aem a to p o ie tic  islets in  liver. H  +  E

A c t a  p a c i t a U .  h u n g .  Vol. 6.

F i g . 6 .  Spleen. A tro p h ied  follicles, hyperaem ic  p u lp  rich  in  cells. M ay-G rünw ald-
G iem sa’s dye
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A c k n o w l e d g e m e n t

W e are  indebted to Mrs. D. B enkö 
of th e  Central Statistical Office for 
the  sta tistica l computations.

S u m m a r y

In  infantile rabbits haemolysis was 
induced by  the adm inistration of 
serum from  guinea pigs previously 
sensitized with rabbit blood. As a 
result of the  serum treatm ent, vacuo
lar hydropic myocardial degeneration 
developed, a change similar to  th a t 
observed in newborn babies dead 
with icterus gravis.
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