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In troduction

T here are few d a ta  concern ing  the  changes occurring  in I he function  of the 
reticu loendothelial system  d u rin g  ontogenesis. I t  is know n from  earlier m icro­
scopic exam inations perfo rm ed  w ith  v ita l dyes and  colloids th a t  in  em bryonic 
life m any  cells are endow ed w ith  a phagocy ting  an d  collo id-storing capac ity  
w hich is ascribed to  the  re ticu lo -endo thelia l cells ( O kkels, Beard , H anan, Schwarz, 
Dellepiane, Becker etc.). To o u r b est knowledge, no system atic  an d  above all no 
q u a n tita tiv e  investiga tions h av e  been m ade in to  th is  question . T h a t re ticu lo ­
endothelia l ac tiv ity  should  n o t be characterized  w ith  m isleading m icroscopic 
pictures b u t  w ith  exact q u a n tita tiv e  d a ta  has often  been  urged in  th e  lite ra tu re  
of recent years (H alpern  e t  a l ., J a n c s i  e t al., Törő  e t al., etc.). This has p rom pted  
us to  m ake experim ents w ith  R aE -traced  b ism u th  trisu lp h id e  colloid in  hens in 
th e  d ifferen t periods of ontogenesis. The p resen t p ap e r gives a b rie f accoun t of 
recen tly  acquired  d a ta  re fe rrin g  to  changes in  th e  s to ring  function  o f th e  re ti­
culoendothelial system  d u rin g  ontogenesis.

Some of th e  au th o rs  w ho observed th e  d is trib u tio n  of iso tope or traced  
colloid under d ifferent cond itions do no t m en tion  re ticu loendo thelia l function , 
while o thers again b ring  th e  conditions of th e  d is tr ib u tio n  in to  co rre la tion  w ith 
th e  sto ring  function  of th e  re ticu loendothelial sy stem . In  our opinion, re ticu lo ­
endothelia l ac tiv ity  p lays a decisive role in th e  d is trib u tio n  o f th e  colloids 
w ith in  th e  organism , a lb e it o th e r factors, such as haem odynam ic ones, or the  
perm eab ility  of vessels, a re  also of influence. F o r th a t  very  reason , th e  con­
ditions of colloid d is tr ib u tio n  offer valuable clues as to  re ticu loendo thelia l 
function .

In v estig a tio n  in th e  em bryonic  stage of th e  ontogenesis in to  th e  function  
of th e  reticu loendo thelial sy stem  involves special technical d ifficu lties, especi­
ally in m am m als.

In  th e  course of th e  p re sen t investigations an d  w hen ev a lu a tin g  th e  experi­
m en ta l results i t  becam e c lear th a t  th e  difficulties a re  g rea te r th a n  expec ted  and 
th a t  th e  question in v es tig a ted  is an  ex trem ely  com plex and  com plicated  one.
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H en ce  th e  published resu lts  are in tended  to  ra ise  certa in  aspects o f th e  problem  
ra th e r  th a n  to  estab lish  a defin ite  opinion. T he m entioned  d ifficu lties will be 
d e a lt  w ith  in the  discussion. O ur results have , how ever, seem ed w o rth  publishing 
since  identical d a ta  could  n o t  be found in  th e  lite ra tu re  and  since th e y  m ight 
p re se n t a basis for fu r th e r  stud ies.

Material and Methods

Bism uth trisulphide colloid traced w ith R aE  was used in  the experim ents. Preparation 
o f th e  colloid and execution of th e  measurem ents were as follows.

From  a RaD standard  solution the R aE (radio-bism uth) in radioactive decay equilibrium 
is se ttled  in  H 2 stream onto a P t-disc from where i t  is dissolved w ith  concentrated H N 0 3 and 
evaporated . The activity on th e  disc is taken  up into a freshly prepared solution of about 40 mg 
o f B i-lactate  per 100 ml, containing 0,2 per cent gelatine. Then, w ith continuous stirring, a t 0°C, 
an  equal volume of Na2S solution 10 per cent in excess is added in  a th in  je t .  Thereafter the 
so lu tion  is adjusted w ith 0,1 n N aO H  to pH  7. Accordingly, the end concentration was on the 
average  20 mg for bism uth and 1 per cent for the gelatine Stabilisator. W hen k ep t under sterile 
conditions the colloid showed flocculation only after 2 to 3 weeks. Its  specific activ ity  was ■~2,5 
/(С/m l of colloid.

Measurement of R aE  rad iation  was carried ou t w ith a Geiger—Müller end-window counter 
tu b e  equipm ent, described in  an  earlier paper. For measurem ent the m aterial was prepared in  
standard ized  glass dishes. Smaller samples (0,1 to 0,2 g) were dryed after dissolution in  concent­
ra te d  H N 0 3 and a few drops of perchloric acid. More voluminous m aterial was concentrated 
e ither b y  incineration or by digestion w ith  nitric acid and sulphuric acid. I f  necessary, the self­
abso rp tion  of the sample was also taken  into account.

The experiments were carried ou t in  chick embryos of different ages, in  one-day chicks 
an d  in  hens. Embryos and chicks of the identical strain  were used in each series of experiments.

In  chick embryos the colloid was injected into the chorioallantoic vein. A mediumsized 
chorioallantoic vein and the direction of the blood stream  were marked over a lam p on the shell of 
eggs incubated  for various periods. A t the marked area a few mm of the shell were rem oved above 
th e  vein , taking care no t to in jure  the shell membrane. A fter making the shell m em brane trans­
p a re n t b y  means of paraffine oil, th e  vein running underneath  i t  became visible. The colloid was 
in jec ted  in  the direction of the blood stream . A tuberculin syringe was connected by  a thin 
ru b b e r tube  with a 0,1 ml p ipe tte  bearing a 0,001 ml graduation, and to the tapering end of the 
p ip e tte  a fine hypodermic needle was adjusted w ith a rubber tube. After the needle had been 
in troduced  into the vein the in jection  was performed by carefully turning the piston of the tuber­
culin  syringe. In this way is was possible to perform the injection w ith a precision of 0,001 ml 
and  to  estim ate 0,0001 ml. W hen extracting  the cannula, some fluid always escapes. This reduced 
th e  precision of the injection to  0,001 to 0,002 ml. W ith 30 mg of bism uth colloid per 100 ml, this 
corresponds to about a precision o f 0,2 fig. The cannula was extracted  from the vein only after 
th e  colloid had been obviously carried off by the blood stream . A t extraction haem orrhage is 
bound  to  arise. I t  was found th a t  th is extravasated  blood, the ad jacent shell m em brane, and the 
chorioallantois may contain 1 to  15 per cent, in some cases even 20 per cent, o f the injected 
ac tiv ity . Since this am ount had n o t passed into the embryo, the percentage of the colloid content 
o f th e  single organs was com puted b y  subtracting  this am ount from the injected one.

T he amount of colloid in jected  as indicated in the Tables always means the difference 
betw een  the colloid injected and th e  am ount th a t remained a t  the site of the injection.

A fter injection the eggs were placed back into the incubator, then  a t  the tim e set, mostly 
tw o hours following the injection, the embryos were rem oved from the eggs, exsanguinated 
th ro u g h  th e  umbilical vessels and dissected. This m et w ith great difficulties, especially in the case 
of young embryos considering th a t  embryonic organs are extrem ely soft and loose. Removed 
organs m ay  contaminate each o ther and th is can change the activ ity  values.

F rom  among the abdom inal organs th e  liver is the easiest to  isolate. The colloid storing 
cap ac ity  o f the liver is great, hence th e  slight contam ination by  the adjacent organs is negligible. 
Q uite d ifferent is however the position w ith  the contam inating effect of parts  th a t  become deta­
ched w hen  excising the liver. If, fo r instance, a small liver particle rem ains attached  to  the 
d igestive trac t, it may, owing to  its  high colloid content, greatly  alter the true  values. Owing to 
th e  aforesaid difficulties the wet w eight of the organs was measured in part of the experiments
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only. In  th e  rest the embryos were fixed before dissection in Carnoy’s fluid. (In general, the brain, 
eyes, liver, heart, spleen, digestive trac t, lungs, urogenital apparatus, trunk, limbs, head and 
neck were isolated. In  quite im m ature embryos the spleen was no t examined separately. In  some 
cases the ac tiv ity  of the chorioallantois, of the yolk sac and of the amnion fluid was also esti­
m ated.)

O ne-day old chicks were injected with the colloid into the jugular vein, after having m ade 
a small incision on the skin of the neck w ithout anaesthesia. The chicks were exsanguinated two 
hours la te r and dissected into organs.

W ith  hens the injection was given into the wing vein and they were exsanguinated two 
hours la ter. In  order to ascertain the speed of the colloid’s disappearance from the blood, blood 
samples were repeatedly taken from the prepared carotid a rte ry  by means of always fresh glass 
cannulas in  one hen. Chick embryos were injected w ith an ac tiv ity  of about 0,1, to  0,4 p  C in 
0,05 to 0,1 ml of colloid ; into one-day old chicks activ ity  of about 0,5 to 1,0 p  C in 0,5 ml of 
colloid : and  into hens an activ ity  of about 2 to 4 p  C was injected in 1,0 ml of colloid.

Experimental results

T he m ain  purpose o f th e  experim ents was to  s tu d y  the changes occurring  
in  the s to rin g  capacity  of th e  liver. Therefore, in  th e  first series of ex p erim en ts  
liver s to rag e  was exam ined a t  d ifferen t in te rv a ls  following the  in jection . A ccord ­
ing to  th e  resu lts  show n in T able  I and  F ig . 1, s to rage  in  the  liver a t ta in s  its  
m ax im um  a t  ab o u t 2 hours a fte r th e  in jection , to  decrease from  th e n  on. T he 
colloid c o n te n t of th e  en tire  em bryo  is the  h ighest sim ilarly  a t ab o u t th e  2nd

Tabic I

Variations in  the colloid content o f the liver and o f the embryonic parts minus liver in 11- arid 17-day
embryos, following injection o f colloid

Embryo
Wet 

weight 
of liver 

n /'g

Amount
of

colloid 
i njected 
i nto the 
embryo

П /1

Time
elapsed
between
injection

and
killing

Amount
of Storage 

in liver 
n

percents

Per­
centile 
storage 
of liver 

per
100 mg

Total 
storage 
of emb­
ryonic 
parts 
minus 

liver in
/'g

Total 
storage 
of emb­
ryonic 
parts 
minus 
liver 
in %

Amount
of

colloid 
recovered 

in the 
e mbryo 

n /'g
age weight 

in g;

colloid 
stored 
in the 
liver 
in //g

и 4,10 69,0 6,24 0h15' 0,61 9,82 14,23 0,40 6,42 1,17
l i 3,30 52,0 6,00 1N)0' 0 ,9 5 15,98 30,73 0,68 11,47 2,18
и 3,81 70,0 4,88 2h00' 1,09 22,34 31,91 1,41 28,97 4,03
и 2,50 37,0 9,89 6"00' 0,97 9,84 26,60 1,05 10,62 2,19
и 4,60 99,0 5,13 15h52' 0,69 13,52 13,65 1,29 25,25 3,39
17 15,95 383,0 9,46 0h28' 1,48 15,70 4,10 1,39 14,76 3,48
17 15,45 352,0 9,43 1140- 2,18 23,14 6,57 0,99 10,57 4,00
17 15,60 434,0 8,72 2*110 ' 3,49 40,03 9,22 1,21 13,96 6,04
17 18,30 434,0 9,00 3 4  0' 2,45 27,21 6,26 1,42 15,82 4,73
17 17,80 456,0 10,01 4l'00' 3,70 37,00 8,11 1,08 10,81 4,83
17 17,65 432,0 9,66 6h20' 2,61 27,04 6,25 1,43 14,90 4,45
17 21,25 528,0 9,40 22805' 2,37 28,21 5,34 1,06 12,69 3,89
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h o u r  (as to  abso lu te  q u a n t i ty  as well as in  com parison  w ith  the  am o u n t in jec­
te d ) . This shows th a t  th e  d istribu tion  of th e  colloid changes rap id ly  betw een 
th e  em bryo  and  th e  ex traem b ry o n ic  p a rts . T h e  liv e r seems to  p lay  an  im p o rta n t 
role in  th is changes b ecau se  it  was found th a t  th e  excreting  capacity  o f th e  liver

Fig. 1. Variations in tim e of liver storage after injection in 11 (----------- ) and 17-day old ( ---------)
chick embryos. O rdinate : Percentage of in jected  ac tiv ity  (per 100 mg of w et liver) 

Abscissa, time elapsed since injection

the colloid content

Fig. 2. C orrelation of colloid injected and  th e  am ount stored in th e  liver

is rap id  and  considerab le , in agreem ent w ith  o u r previous observations m ade 
w ith  v ita l dyes a n d  In d ia  ink. In  fu rth e r ex p erim en ts  th e  em bryos, as well as th e  
chicks and  th e  h en s, w ere killed in  th e  2nd  h o u r, since, as judged  from  th e  d isap­
pearance  of th e  colloid from  th e  blood, s to rin g  processes are com pleted  b y  the
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2nd hour (F ig. 3). In  ad u lt an im als, excretion  of th e  colloid stored  in  th e  liv er is a 
slow er process.

In  a d u lt anim als th e  co rre la tion  betw een  th e  am oun t of colloid in jec ted  
an d  th a t  s to red  in the liver w as w ith in  ce rta in  lim its a d irect one. (Törő, B arka , 
Á ros, Velősy.) This question  w as s tud ied  also in  11-day old em bryos. In  sp ite  
of th e  sca tte rin g  experim ental resu lts  i t  could unequivocally  be asce rta in ed  th a t  
b y  increasing th e  am ount o f th e  in jec ted  colloid th e  q u a n tity  sto red  in  th e  liver 
increases too . In  11-day old em bryos th e  am o u n t o f colloid sto red  in  th e  liver 
increases up  to  the  in jection o f  ab o u t 20 m g o f b ism u th  when the  b ism u th  sto red  
in th e  liver am ounts to  ab o u t 1/J.g (Fig. 2). I t  was n o t determ ined  w h a t he igh ts 
th e  blood colloid level a tta in s  2 hours a fte r  various am ounts of colloid have 
been in jec ted . I t  m ight occur, p a rtic u la rly  a fte r in jecting  a large a m o u n t of 
colloid, th a t  such an increase o f th e  blood level will ensue th a t,  considering  th e  
high blood co n ten t of the liver, the  tru e  sto rage  value will he ra ised . In  our 
opinion, how ever, this will n o t  disguise th e  aforesaid  correlation.

T he d is trib u tio n  of th e  b ism u th  colloid was in vestiga ted  in tw o g roups of 
em bryos of d ifferen t age. In  th e  first group the  em bryos were fixed in C arn o y ’s 
so lu tion  before dissection. In  th e  second group , m ade up of 11- and  18-day  old 
chicks, th e  w et w eight of the organs was also m easured . The experim en ta l re su lts  
are  p resen ted  in Tables I I  and  I I I .

Table II
Distribution o f traced bismuth trisulphide colloid in the organs o f chick embryos o f different ages, 

2 hours following the injection o f colloid

Age of 
the 

emb­
ryo
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ou

nt
 of

 c
oll

oid
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 in

to
 th

e 
em
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yo

 in
 //

g

Colloid content of the organs of the embryo in per cents

Co
llo

id 
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t 
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l m
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s /

/g
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f r
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4*4>
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V
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t
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n
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ve
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ac

t

lun
gs
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en
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l
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pa
ra
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s

tru
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an

d 
lim

bs

8 7,83 2,5 0,3 0,25 2,1 0,47 0,24 0,13 0,8 u 0,49 19,4
9 6,87 7,8 0,6 0,36 2,8 0,40 0,40 0,20 1,1 3,2 1,63 39,4
9 8,19 6,5 0,4 0,6 1Д 0,30' 0,10 0,10 0,8 1,6 1,14 26,3

10 6,50 9,3 0,6 0,3 2,0 0,50 0,30 0,20 1,2 5,5 1,87 51,1
10 5,96 8,0 0,6 0,4 2,2 0,30 1,00 0,60 1,0 2,2 3,05 76,2
10 5,45 10,6 2,2 0,9 0,8 0,70 0,90 0,30 3,4 6,5 0,62 48,6
10 5,74 11,7 1,3 1,8 2,9 0,30 0,60 0,30 4,4 3,9 1,41 56,3
14 12,15 33,4 0,5 0,5 4,7 0,50 0,5 0,40 0,30 — 6,3 3,95 81,6
15 6,03 31,1 0,8 0,6 5,7 0,60 0,3 0,90 0,30 1,8 7,4 0,77 66,2
17 7,80 33,3 0,4 0,2 5,1 0,2 0,9 0,40 0,30 1,0 6,9 1,87 73,0
19 7,67 51,8 0,4 2,6 0,3 0,5 0,80 0,25 0,6 2,3 1,19 75,3
19 8,34 65,0 0,4 0,3 6,5 0,6 1,3 1,2 0,50 0,8 2,9 0,58 86,5
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Table III
Distribution o f traced bismuth trisulphide colloid in the organs o f  11- and 18-day old chick embryos,

2 hours following the injection o f  colloid
Ag

e o
f t

he
 em

br
yo

 
(d

ay
)

Amount
of

colloid 
injected 

into 
embryo, 
in J/g

Colloid content of the embryo in per cents

chorio-
allan-
toie

liver eyes brain neck heart spleen digestive
tract lungs

uro­
genital
appa­
ratus

other
organs

18 19,76 2,63 20,54 0,26 0,11 — 0,13 0,53 U 0,34 1,30
18 19,91 2,82 17,88 0,18 0,08 — 0,15 0,82 0,5 0,43 1,48 —
18 19,49 6,18 13,66 0,17 0,06 — 0,09 0,44 0,99 0,21 0,42 —
18 19,56 2,12 23,46 0,14 0,07 — 0,14 0,7 0,65 0,19 0,69 —
11 8,32 1,05 8,57 0,66 0,33 0,75 0,16 — 0,26 1,14 1,47 8,69
11 8,82 8,78 2,64 0,53 0,84 1,07 0,45 0,02 0,20 0,12 0,62 4,04

11 9,38 7,45 0,83 — 0,05 — 0,15 — 0,05 0,07 0,11 1,58

11 8,90 4,62 4,69 — 0,19 — 0,26 0,18 0,15 0,90 _
11 8,53 2,988 7,16 — 0,22 0,33 0,19 0,21 0,18 1,08

All the  8 to  19 d ay s  old em bryos b u t  one w ere given 5,4 to  8/zg of colloid. 
F rom  the  ex p erim en ta l resu lts i t  was lea rn ed  th a t  solely the  storage o f th e  liv er 
increased g rad u a lly . O f th e  in jected  7,8/zg o f colloid th e  8 day  old em bryo  is 
able to  store 0,2 fig  in  th e  liver, while th e  19-day  old em bryo of 7,6 fig  o f colloid, 
th u s  from  an a p p ro x im a te ly  iden tical a m o u n t is ab le to  store  3,8 fig , viz. ab o u t 
20 tim es m ore th e n  th e  younger one. Since d u rin g  th e  period of 8 to  19 days th e  
w eight of th e  liv er increases to  abou t f if ty  tim es its  in itia l value, sto rage com pu­
te d  to  w eight u n it  decreases. A considerable a m o u n t of colloid is con ta ined  in  
add ition  in  th e  u ro g e n ita l ap p ara tu s , th e  t ru n k , th e  lim bs, as well as in  th e  head  
an d  th e  neck. A p a r t  from  the  liver, no reg u la r changes could be observed in  the  
storage of o th e r o rgans. T he fact m ust b y  no m eans be left out o f consideration  
th a t  the organs in  question  are considerab ly  grow ing over th e  investig a ted  
em bryonic period , hence the  am ount of th e  colloid stored  ev idently  decreases in 
re la tion  to  w e igh t. I t  is well-known th a t  w ith  ontogenesis and  para lle l w ith  
d ifferen tia tion  c e r ta in  cells lose th e ir  p liagocy ting  an d  storing  cap ac ity . T he eyes 
an d  the  b ra in  also d isp layed  some low a c tiv ity . T he q u an tities con tained , especi­
ally  in the  eyes, w ere however, so sm all th a t  th e y  m igh t have been due to  con­
tam in a tio n  b y  b lo o d , am nionic flu id , e tc . As show n in th e  T able, m erely  a frac ­
tion  of th e  in je c te d  colloid was recovered in  th e  em bryonic organs w orked  up . 
According to  som e te n ta tiv e  exam inations, a considerable portion  of th e  colloid 
was stored  in  th e  ex traem bryon ic  p a rts , p a r t ly  in  the  yolk  sac and  p a r tly  in the  
chorionallan to is. Som e of the colloid w as fo u n d  also in  th e  am nionic flu id  (in
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certa in  cases the am nion  flu id  contained  0,5 to  3 p e r cen t of the  colloid). I t  was 
n o t exam ined  w hether th e  colloid en ters th e  yo lk  sac or is stored  only in  i ts  w all. 
P a ra lle l w ith  th e  g row th  of th e  em bryo th e  a m o u n t o f colloid recovered from  it 
(19 to  86 per cent) also increased.

E ssentia lly  sim ilar findings were y ielded b y  th e  em bryos p re se n te d  in  
T ab le  I I I .  In  these, too , sto rage was th e  m ost considerab le in  the  liver a n d  th e  
u ro g en ita l ap p ara tu s , while in  18-day old em bryos th e  colloid co n te n t o f  th e  
lungs w as also rem arkab le . Com paring th e  values to  w eight, the  m ost in ten s iv e  
sto rage  occurred in th e  spleen, the  liv er an d  th e  m esonephros. A lth o u g h  the  
h ig h est storage per w eight was observed in th e  spleen, on account o f  th e  low 
w eigh t o f th a t  organ its  colloid co n ten t is neglig ib le in  th e  d is tr ib u tio n  o f  the  
w hole am oun t of in jec ted  colloid. I t  is seen in  th e  Tables th a t  the  d iv e rg en ce  of 
para lle l experim ents w as m arked . W e shall com e back  to  th e  causes o f  th is 
in  th e  discussion. S till g rea te r was th e  d iscrepancy  if  th e  am ount of th e  colloid 
w as com puted  to  w eight. These values are n o t show n in the  Tables.

Table IV
Distribution o f traced bismuth trisulphide colloid in the organs o f  1-day old chicks and hens, 2 hours

following injection o f colloid

Percentage of the colloid content of organs
Amount 

of injected 
colloid in liver brain heart spleen lungs kidney thymus bone-

marrow
bile + 

gall
bladder

blood of 
2 hours yolk-sac

M 21,9 55,11 0,13 0,28 1,47 0,5 2,05 — _ 0,03 1,58 1,54
21,9 63,40 0,05 0,22 1,02 0,45 1,98 _ 0,04 1,02 1,76

"o 21,9 68,64 0,05 0,19 1,61 0,53 2,76 — — 0,09 1.01 0,72
-6V 21,9 62,04 0,07 0,27 2,46 1,52 2,47 — 0,07 0,97 —
О 21,9 51,53 0,09 0,50 1,84 0,59 4,62 0,14 1,56 1,03

Mean ........... 60,15 0,08 0,29 1,68 0,72 2,78 - - 0,04 1,23 1,26

242,32 56,44 — 0,03 0,62 0,19 3,76 0,01 0,06 0,05 0,07 —
£ 228,20 66,70 — 0,02 0,56 0,19 9,58 0,07 0,09 0,02 0,03 —

130,20 72,20 - 0,03 0,39 0,19 3,35 0,03 0,07 0,03 0,03 —

For the sake of com parison th e  d is tr ib u tio n  of the colloid w as stud ied  
also in  one-day old chicks and  in hens. In  T ab le  IV  i t  is shown th a t ,  b o th  in the 
one-day old chick an d  in the  hen, ab o u t 60 p er cen t o f the  in jec ted  a m o u n t of 
colloid is sto red  in th e  liver. In  18-day old em bryos liver storage show s a b o u t the 
sam e ra te . B oth  in  one-day old chicks an d  in  hens th e  storage r a te  proceeds in 
the  order liver, k idney , spleen, lungs. In  one-day  old chicks the u n re so rb ed  yolk- 
sack wall contains a considerable am o u n t o f colloid, app rox im ate ly  th e  am ount

3 — Acta Morphologie» V I — 2.
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s to re d  in the spleen o r in  one kidney. In  th e  em b ry o  as well as in  th e  one-day  old 
c h ick  and  in th e  h e n  th e  bile contained co llo id  as early  as in  tw o  h o u rs , a sign 
in d ica tiv e  of p ro m p t ex c re tio n . In  a hen th e  speed  of d isappearance from  th e  
b lo o d  of the colloid w as determ ined in  b lood  sam ples tak en  seria lly  from  th e  
c a ro tis  artery . The fin d in g s were similar to  th o se  prev iously  observed in  rab b its , 
show ing  the d isap p ea ran ce  of m etal colloid fro m  th e  blood (F ig. 3). (B arka, 
P ósa la k i, Kertész.)

F ig . 3. Disappearance from  th e  blood of intravenously adm inistered BiS3-colloid in  a hen. 
O rd in a te  : percentage of colloid in  1 g of blood as com pared w ith the am ount of colloid 

injected. Abscissa, tim e  (minutes), taking of blood after the injection

Discussion

F irs t  of all, th e  po ssib ilities  of evaluating  th e  findings and  th e  co n d itio n s  
o f  th e  g rea t divergences w ill b e  discussed. As a lre a d y  m entioned  in th e  in tro d u c ­
t io n , s tu d y in g  em bryonic reticu loendo thelial fu n c tio n  involves g reat d iffic id ties. 
S om e o f  these are in e v ita b le  an d  lead to  a w ide sca tte rin g  in the  re su lts . The 
fo rm o s t of these are as fo llow s.

a )  Considerable d iffe rences exist betw een th e  s ta te  of developm ent an d  th e  
w e ig h t o f  the  em bryos, ev e n  i f  th e  eggs have o rig in a te d  from  th e  sam e s tra in . 
S ince th e  sta te  of d ev e lo p m en t of the  em bryo c a n n o t be  know n in ad v an ce , th e  
a m o u n t o f colloid to  be ad m in is te re d  cannot be co m p u te d  per w eight.

b)  There are co n sid erab le  differences in  th e  s ta te  of developm ent o f th e  
e x tra e m b ry o n ic  parts . S ince a considerable p a r t  o f  th e  colloid is s to red  in  th e  
fo e ta l m em branes i t  is o n ly  n a tu ra l  th a t its d is tr ib u tio n  is influenced b y  th e  
s ta te  o f  developm ent of th e  ex traem bryon ic  p a r ts .

c )  As already m e n tio n e d , various q u an tities  o f  colloid m ay rem ain  a t  th e  
s ite  o f  th e  injection. T hese q u a n tit ie s  cannot be co n tro lled , so th a t  th e  am o u n ts
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o f colloid ac tua lly  passing in to  the em bryos are  different even if  th e  am o u n ts  
in jec ted  have been identical.

d ) The a lready  m entioned d ifficu lties m et w ith when d issec tin g  the 
em bryo  in to  organs. (Loss of m a te ria l, co n tam ina tion ).

e)  The inaccuracy  of w eighing, due above all to  desiccation d u rin g  m ic­
roscopical p repara tion . This loss m ay  am o u n t to  as m uch as 20 per c en t.

f )  E rrors occurring during  in jec tio n , incineration , tran sfe rrin g , ra d io ­
ac tiv e  m easurem ents. In  our opinion, these fac to rs consitute th e  sm alle r p a r t 
o f th e  errors.

The factors ju s t  m entioned are  the cause of the  great divergences observed  
in  parallel experim ents. P a rt of th e  divergences can be com pensated  w ith  an  
u n usua lly  high num ber of experim en ts. F u r th e r  experim ents are n eed ed  in o rder 
to  reduce the sources of error.

I t  could unequivocally  be asce rta in ed  from  the  experim ents th a t  in  em b ry o ­
nic life, too, the liver is the  p rincipal s to ring  organ  beside the foetal m em b ran es . 
17— 19-day old em bryos, one-day old chicks as well as hens store in  th e  liv er, an  
alm ost iden tical fraction , abou t 60 p er cen t of the  injected colloid. I n  earlie r 
experim en ts it was already  observed in  ra ts  an d  rabbits th a t, w ith in  a fa irly  
w ide range, the am o u n t of colloid s to red  in th e  liver always to  th e  sam e p e rcen ­
tage of the q u a n tity  in jected . I t  is th o u g h t th a t  th is percentage d ep en d s on the 
c h a rac te r  o f the m etal colloid in jec ted , above all on its d ispersity , as well as 
on th e  ac tiv ity  of the re ticu loendo thelia l system  of the anim al in q u es tio n . In  
experim en ts perform ed w ith rad io ac tiv e  chrom ium  phosphate, G abrielli reached 
a sim ilar conclusion. From  the  p re se n t experim en ts it appears th a t  th e  sam e 
charac teris tic  d is tribu tion  of the  colloid s to red  occurs also in th e  h en . This 
charac teris tic  d is tribu tion  dates accord ing ly  from  as early as the en d  of th e  
em bryonic  life.

The storing  capacity  of o th e r organs is negligible in com parison  w ith  the 
liver. If, how ever, storage is co m p u ted  accord ing  to  weight, th e  sp leen , the  
m esonephros, and  the  lungs are also capab le  of accum ulating  a considerab le  
am o u n t of colloid.

W hen ev a lua ting  the p resen t ex p erim en ts  il m ust be tak en  in to  account 
th a t  ihe d is trib u tio n  of a colloid depends no t only on the ac tiv ity  o f th e  re ticu lo ­
endo thelia l system  b u t is also in fluenced  by  perm eab ility  conditions. P e rm e a b ility  
is a p a rticu la rly  im p o rta n t fac to r in  th e  d is trib u tio n  of colloid in em bryon ic  
organs, such as th e  b ra in . I t is on ly  n a tu ra l th a t  if, for instance, th e  b ra in  con­
ta in s  colloid, th is m ay ju s t  as well be due to  th e  perm eability  of th e  cerebral 
vessels th a n  to th e  ac tiv ity  of th e  re ticu lo en d o th e lia l system .

The experim en ts reported  w ere u n d e rta k e n  w ith the purpose o f collecting 
d a ta  on the  changes in re ticu loendo the lia l a c tiv ity  during ontogenesis. I t  m ust 
be po in ted  ou t th a t there is no genera lly  app lied  and accepted in d ex  b y  m eans 
o f w hich reticu loendothelial a c tiv ity  could be characterized. T h e re fo re  the

12*
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p rob lem  is difficult to  fo rm u la te . According to  T örő  e t al., the  re ticu lo en d o th e ­
lia l appara tus can n o t b e  considered uniform  a n d  its  p a rts  bu ilt in to  th e  single 
o rgans are endow ed w ith  special functions. C onsequen tly , th e ir function  can n o t 
b e  characterized b y  th e  sam e factor.

In  order to  a sc e r ta in  the  changes occu rrin g  in  the  reticu loendo thelia l 
a c tiv ity  of the liv er d u r in g  ontogenesis, th e  follow ing experim ents could  be 
u n d ertak en .

(i) Subsequent to  th e  in jection of a m ed iu m  a m o u n t of colloid (determ ined  
in  a prelim inary e x p e rim en t)  the  varia tions in  tim e  of liver storage shou ld  be 
in v estig a ted , viz. th e  p o in t o f  tim e when th e  a m o u n t sto red  reaches its  m ax im um .

(ii) The am o u n t o f  colloid sa tu ra ting  th e  re ticu loendo thelia l system  o f the  
liv e r  w ithout any  severe to x ic  effect a t th e  tim e  o f m axim um  storage should  be 
de te rm ined , viz. th e  m ax im u m  am ount o f collo id  th a t  the liver is capab le  
o f  storing .

(iii) The d is tr ib u tio n  o f the colloid sho id d  be determ ined a fte r h a lf  th e  
dose sa tu ra tin g  th e  re ticu loendo the lia l system , w ith  special regard to  th e  inv es­
tig a te d  organs, in th e  p re s e n t case the re ticu lo en d o th e lia l system  of th e  liver, so 
t h a t  th e  fraction of th e  co llo id  stored in th e  liv e r sho idd  be established.

(iv) The a c tiv ity  o f  th e  whole re ticu lo en d o th e lia l system  should be d e te r ­
m in ed  on the basis o f th e  co llo id’s d isappearance from  th e  blood.T he exp erim en t 
sh o u ld  be carried o u t w ith  h a lf  the  am ount o f th e  colloid sa tu ra tin g  th e  liver.

The above four ex p e rim en ts  perform ed in  d iffe ren t periods of the  on togene­
sis w ould make it possib le  to  characterize th e  v a r ia tio n s  in the storing  fu n c tions.

Summary

R aE  traced bism uth trisu lphide colloid was prepared and  its distribution was examined 
in  th e  chick embryo subsequently  to injection into the chorioallantoic vein. I t  was determ ined 
th a t  bo th  in 11-day and 17-day old  embryos storage in  the liver reaches its maximum in 2 hours. 
T he am ount of colloid stored in  th e  liver is, within certain  lim its, the function of the am ount of 
colloid injected. During ontogenesis it  is only in the liver th a t  th e  colloid storing capacity increases 
significantly, in the other organs no systematical change w as observed. In 18-day old embryos 
and  adu lt animals storage of colloid is similar. The results a tta in ed  and the difficulties of quan ti­
ta t iv e  investigation into em bryonic function are discussed.

REFERENCES

1. Barka, T., Pósalaky, Z ., Kertész, L. : (1952) D istribu tion  of traced lead salt colloid in 
the  reticuloendothelial organs. A cta  Morph. Hung. 2 : 267—-274. —  2. Barka, T., Szalay, S., 
Pósalaky, Z., Kertész, L. : (1952) Q uantitative histochem ical determ ination of phosphatase by 
m eans of radioactive lead. A cta  A n a t. 16 : 45. — 3. Beard, J . W ., L. A. Beard : (1927) The phago­
cy tic  activ ity  of endothelium in th e  embryo chick. Am. J .  A n at. 40 : 295—315. — 4. Becker, J .  : 
(1928) Ausbildung und L eistung des retikuloendothelialen System s im jugendlichen K örper. 
Z tschr. ges. exp. Med. 61 : 728— 747. — 5. Dellepiane, G. : (1930) Sulla a ttiv ita  funzionale d e l 
system a reticuloendotheliale nella v ita  fetale. Riv. Pato l. Sper. 5 : 220—223. — 6. Gabrieli, E . R. : 
(1952) The distribution of rad ioactive  chromium phosphate in  tissues of rodents following in tra ­



CHANCES IN RETICU LO EN D O TH ELIA L STO RAG E D U RIN G  ONTOGENESIS 181

venous injection. Acta P ath . Microbiol. Scand. 31 : 195—204. — 7. Halpern, B. N.. Biozzi, G., 
Mené, G .: (1950) Technique d’étude quantita tive de l’activité granulopexique du systèm e re ti­
culoendothelial. C. R. Soc. Biol. 144 : 232. — 8. H anan, E. B .: (1926—27) A bsorption of v ita l 
dyes by the fetal membranes of the chick. I. V ital staining of the chick embryo by injections of 
trypan  blue into the air chamber. Am. .1. Anat. 160 : 227. — 9. Jancsó, M. : (1947) H istam ine as 
a physiological activator of the reticulo-endothelial system. N ature. 160 : 227. — 10. Okkels, H. : 
(1931) Experimentell-embryologische U ntersuchungen über die Kupfferschen Sternzellen bei 
H ühnerem bryonen. Arch. exp. Zellforsch. 10 : 73— 81. —-11. Schwartz, A. L. : (1938) Mesenchyme 
reaction in embryos. Bull. Biol. Med. exp. 6 : 266—68. — 12. Törő, I., Barka, T., Áros, B., Velősy, 
Gy. : (1951) Beiträge zur Biologie und Messung der A k tiv itä t des retikuloendothelialen Systems 
n der Leber. Acta Physiol. H ung. 2 : 121—162.

ИССЛЕДОВАНИЕ ИЗМЕНЕНИЙ НАКОПЛЕНИЯ РЕТИКУЛО-ЭНДОТЕЛИАЛЬ- 
НОГО АППАРАТА ВО ВРЕМЯ ОНТОГЕНЕЗА,

С ОСОБЫМ УЧЕТОМ НАКОПЛЕНИЯ ПЕЧЕНИ 
( И с с л е д о в а н и я  м е ч е н ы м  к о л л о и д о м ’ т р е х с е р н и с т о г о  в и с м у т а )

Т. БАРКА, Л. КЕРТЕС, 3. ПОШАЛАКИ и Б. АРОШ

Авторы производили коллоид трехсернистого висмута, меченый при помощи RaE 
и исследовали распределение этого коллоида в зародыше цыплят после его впрыскива­
ния в хориоаллантоидную вену. Они установили, что накопление печени достигает своего 
максимума 2 часа после впрыскивания, как у  11 дневного, так и у 17 дневного зародыша. 
Количество накопленного коллоида является в известных пределах функцией количе­
ства впрыскиванного коллоида.

Во время онтогенеза значительно повышается только способность печени к накоп­
лению коллоидов, у остальных органов не было установлено закономерного изменения. 
В случае 18 дневных зародышей и взрослых животных наблюдается подобное накопление 
коллоидов.

Авторы подробно излагают свои результаты и трудности при количественных 
ретикуло-эндотелиальных исследованиях у зародышах.

T ib o r Barka, B u d ap est, IX ., T ű zo ltó  u . 58., H u ngary  
László  Kertész, D ebrecen, Bem  té r  18/a. H u ngary  
Z o ltán  Pósalaky, B u d ap est, IX ., T űzo ltó  u . 58., H u ngary  
B éla  Áros, B u d ap est, IX ., T űzo ltó  u . 58., H ungary
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