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proportion of soluble collagens in collagen fibre decreases 
during ageing ~8. This leads to the presumption of the 
splitt ing of a soluble collagen containing a higher con- 
centration of hydroxyproline than  the remaining insoluble 
collagen. HALL ~ actually reports tha t  alkali soluble col- 
lagen from hide powder contains in a particular fraction 
an extremely high concentration of hydroxyproline (till 38 
weight%). But  this is in contradiction with the above- 
mentioned analysis of soluble collagens l-~. 

To elucidate this discrepancy, we extracted all collagens 
from lung tissue using hot trichloracetic acid and the con- 
centration of proline, and hydroxyproline was referred to 
the amount  of nitrogen in extract. We found that, in lung 
extracts from various age groups of rats, the proline con- 
centration does not  change whereas the concentration of 
hydroxyproline is more than  double during ageing: pro- 
line-hydroxyproline ratio amounts in collagens from 9 
days old rats to 4.3 ; in 14 days old rats to 3.7 ; 30 days old 
rats to 3.0; 40 days old rats to 2.1 ; 60 days old rats to 1.6. 

This increase in hydroxyproline concentration in col- 
lagen during ageing is not  inherent to collagens extracted 
from organs only bu t  to all forms of collagens in maturing 
rats. In  Table I I  we present the results of analysis of 
chemically non-modified collagen fibers prepared mechan- 
ically from tail tendon of newborn and adult  rats. In  very 
young rats, the collagen fibre contains significantly less 
hydroxyproline than in collagen fibre from adult  animals. 

The concentration of proline was the same in different 
samples, ~ t h o u t  regard to the age of the animals. 

~Ve suppose, therefore, tha t  in early stages of develop- 
ment  of rats the non-mature  collagen is formed by  a 
different aminoacid composition than  is found in matured 
collagen. I t  is not  yet  clear how the maturat ion is realized, 
namely by which means the increase of hydroxyproline in 
collagen molecule occurs. I t  is worth mentioning that  in 
peptides containing hydroxyproline isolated from different 
animal  tissues ~0 we found similar changes in the ratio of 
proline to hydroxyproline. 

Zusammen/assung. Durch Bestimmung des Prolin- und 
Hydroxyprolingehaltes in unl6sbarem Koltagen und in 
den gesamten Kollagenen der Lunge yon Rat ten  verschi~- 
denen Alters wurde bewiesen, dass in der friihen post- 
natalen Epoche der Rat te  ibis zu 30 Tagen) die Menge des 
Hydr0xyprolins im Kollagen eindeutig steigt, wiihrend 
sich die Menge des Prolins praktisch nicht Andert. 
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T h e  R e l a t i o n  b e t w e e n  s o m e  S e r u m  a n d  L i v e r  P r o -  

t e i n s  i n  R a t s  S t u d i e d  b y  I m m u n o e l e c t r o p h o r e s i s  

a n d  b y  O u c h t e r l o n y ' s  D o u b l e  D i f f u s i o n  M e t h o d  

We investigated the relation between liver and serum 
proteins in rats both by immunoelectrophoresis x,~ and by 
the double diffusion method in agar 3 with the technique 
of transferring agar discs with the isolated fractions 4. 

The experiments were carried out with serum, liver 
homogenate and extracts from livers washed in situ from 
adult  white rats. The extract marked R was obtained by 
centrifuging 30% of the homogenate of washed rat  livers 
in a phosphate buffer'(0.1 m pH 7.5) in a cooled laboratory 
centrifuge a t  5000 g. Particles difficult to centrifuge were 
easily separated by the procedure quoted in one of our 
previous papers s after the addition of l[a of the total  
volume of a rivanol (2-etoxy-6, 9-diaminoacridin lactate) 
solution. After centrifugation, the rivanol present in the 
supernatant  was separated by absorption on active coal 
(Norit SX 30). The second extract analyzed, marked D, 
was obtained by centrifuging the 30% homogenate of 
washed rat  livers, with saline; particles difficult to centri- 
fuge were precipitated with the help of dextran-sulphate 
in the presence of calcium chloride. The method was 
analogous to tha t  used for the isolation of serum lipo- 
proteins according to BURSTm~ 6 Both extracts were di- 
alyzed and lyophilized. All the work was performed at  a 
temperature of 0-3 ° C. 

The antisera used were obtained by immunizing 4 
groups of rabbits for 5 weeks (each group consisting of 3-4 
rabbits) with the following antigens: rat  serum, 10% 
homogenate of washed rat  livers in saline, extracts R and 
D (the solution of both extracts contained about 7% 
proteins). 

The results of the immunoelectrophoretic analysis of the 
serum are given in the diagrams 1-4 (Fig.). On using 
specific antisera, we succeeded in  detecting up to t7 
precipitation lines. These fines were numbered with 
Arabic and Roman numerals. Arabic numerals were used 
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for those  lines, which could also be de tec ted  by  an t i s e rum 
aga ins t  the  l iver  homogenate .  A m o n g  these  lines are 
those  of t h e  7-globulin,  m a r k e d  1 and 1', two  of t he  r -  
g lobul in  m a r k e d  2 and 3 (line 3 is saddle-shaped,  forming  
a con t inua t ion  of  t he  line of pro te ins  wi th  more  r ap id  
mobi l i ty) ,  l ine 4 and  5 belongs t o  t h e  m2-globulin I rac t ion  
and  l ine 7 and  8 to  t he  a lbumin  fract ion.  F ina l ly ,  l ine 
n u m b e r e d  9, which  is vis ible before  t he  line of  a lbumin ,  
can  be  s ta ined b y  dyes  used for t he  de tec t ion  of  l ipo- 
proteins .  

I n  ano the r  expe r imen t  the  resul ts  of which  are  shown in 
d i ag ram 5, 6, 7 (and 11, 12, 13) of t h e  Figure,  we gave  the  
resul ts  of t he  d e t e c t i o n  of  se rum prote ins  (of pro te ins  of  
ex t r ac t  t~) ob ta ined  wi th  a specific an t i se rum No. 2425 
(ant iserum No. 428) and  wi th  the  same an t i se rum af te r  
24 h incuba t ion  w i t h  a suff ic ient  a m o u n t  of  prote ins  of 
ex t r ac t  R (of ra t  serum) a t  l abora to ry  t empera tu re .  I t  can  
be seen f rom the  diagramS 5, 6, and 7, t h a t  ex t r ac t  1R con- 
ta ins  prote ins  capable  by  immunochemica l  reac t ion  of in- 
ac t i va t i ng  ant ibodies  of t he  specific an t i se rum agains t  
se rum proteins ,  which  produce  the  prec ip i ta t ion  lines 
marked  by  numbers  1, 1", 2, 4, 5, 6, and  7. I t  can  be seen 
f rom the  d iagrams  11, 12, and  13, t h a t  t he  se rum also 
conta ins  proteins,  capable  by  immunochemica l  reac t ion  
of i nac t iva t ing  ant ibodies  of the  specific an t i se rum agains t  
pro te ins  of t he  l iver  e x t r a c t  R,  which  can  produce  the  
p rec ip i t a t ion  lines marked  by  l e t t e r s b ,  d, e, f, h, i, and  ]. 

I n  o rder  to  p rove  i den t i t y  be tween  the  single se rum 
pro te in  componen t s  and those  l iver  proteins,  which  under  
t h e  condi t ions  of  electrophoresis  in Agar  gave  the  same  
e lec t rophore t ic  mobi l i ty ,  we used OUCHT~RLONY'S double  

d i f f u s i o n  m e t h o d  combined  wi th  t ransfer r ing  aga r  discs 
w i t h  t h e  isolated fract ions.  Us ing  these  me thods  we 
succeeded in  demons t r a t i ng  the  iden t i t y  be tween  the  
se rum prote in ,  forming  l ine m a r k e d  b y  n u m b e r  2 and the  
p ro te in  of  e x t r a c t  R,  forming  line marked  b y  b. 

I n  exper iments  to  separa te  the  prote ins  of l iver  ex t r ac t s  
b y  means  of  e lectrophoresis  in agar  gel, 8"-10 p ro te in  
fract ions could  be detec ted .  This  is in keeping wi th  ou r  
previous  f indings 5,7. Howeve r ,  p ro te in  fract ions of l iver  
ex t rac t s  w i th  e lec t rophore t ic  mobi l i ty  of se rum 7-glob- 
ulin, or  lower mobi l i ty ,  could  no t  be demons t r a t ed  b y  the  
immunochemica l  r eac t i on ,  a l though  these  prote ins  were 
p resen t  in b o t h  ex t rac t s  and  were  well  separa ted  b y  
electrophoresis  in Agar.  I t  should be considered t h a t  some 
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S anti S (No. 137, 138, 177, 2425) 
S anti H (No. 1683, 1688, 1695, 2075) 
S anti D (No. 2040, 2908) 
S anti R (No. 428, 4'29) 
S anti S No. 2425 + saline ~ ,  incubated for 

24 h at 20°C 
S anti S No. 2425 + 7 % solution of R a-if, in- 

cubated for 24 h at 20°C 
Difference of diagram 5 and 6 
D anti S (No. 137, 138, 177, 2425} 
D anti H (No. 1683, 1688, 1695, 2075) 
R anti S (No. 137, 138, 177, 2425) 
R anti R No. 428 + saline h--5, incubated for 

24 h at 20°C 
R anti R No. 423 + serum "ffa, incubated for 

9.4 h at 20°C 
Difference of diagram 11 and 12 

Diagram 1-4, S-10 illustrate .the greatest number of antigens detected 
by an ideal mixture of the antisera, indicated by our numbers. (S = 
rat serum, D = protein extract D, R = protein extract R, H = 

proteins of liver homogenate) 

l iver  prote ins  have  ant igenic  groups,  de te rmin ing  the i r  
i m m u n o c h e m i c a l  react ion,  ident ica l  wi th  some se rum 
proteins .  T h e y  m a y  differ, however ,  in the i r  plxysico- 
chemica l  character is t ics ,  such as e lec t rophore t ic  mobi l i ty ,  
diffusion rate ,  s t ab i l i ty  of the i r  p ro te in  s t ruc tu re  etc.  

Zusammen/assung. Blutse rum-Eiweisse  der  R a t t e  und  
aus R a t t e n l e b e r  isolierte P ro te ine  wurden  i m m u n o -  
e lek t rophore t i sch  und  m i t  Ouchte r lonys  Doppeldif fus ion 
un t e r such t  bzw. vergl ichen.  Die  Ergebnisse  sprechen fiir 
/~hnl ichkei t  ode r  I d e n t i t ~ t  d iverser  Se rum-  und  Leber -  
eiweisse. 
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What  Const i tutes  'Apparato  Ret ico lare  
In terno '  of  Golgi  in the  Goblet  Cells of 

Vertebrate  Intes t ine  ? 

CAJAL 1, ~ASSONOV 2, BOWEN 3, DUTHIE 4, CHODNIK ~, 
and  YOKOCHI a are  a few of m a n y  workers  who  h a v e  
descr ibed the  ' a p p a l x t o  re t icolare  in fe rno '  of Golgi in t he  
s u p r a n u c l e a r - - o r  sec re togenous ' - -o r  G01gizones of  the  
v e r t eb r a t e  in tes t ina l  goble t  cells, and  h a v e  also a t t r i bu t ed  
a v i t a l  r61e to  i t  in mucus  synthesis .  T h e  f indings of these  
earl ier  cytologis ts ,  concern ing  the  exis tence and  the  r61e 
of the  'Golgi  appa ra tu s '  in these  cells, need re inves t iga t ion ,  
especial ly  in the  l ight  of the  recen t  i l luminat ing  and  
t hough t -p rovok ing  communica t ions  of NATH ~ and  BAKER s, 
bo th  of w h o m  h a v e  ca tegor ica l ly  denied its v e r y  exis tence 
f rom all  the  ve r t eb ra t e  cells. 

The  au thor  has  carr ied out,  in detai l ,  cytological  s tudies 
on the  in tes t ina l  goblet  cells of t he  fish (Mystus seenghala), 
t he  frog (Rana tigrina), the  l izard (Hemidactylus sp.), and  
the  house-  and whi t e  rat ,  w i th  special  a t t e n t i o n  to t he  
p rob lem of t h e  'Golgi  appara tus ' ,  by  employing,  in 

add i t ion  to  ra t iona l  morphologica l  and var ious  cur ren t  
h i s tochemica l  techniques ,  old classical 'Golgi  t echn iques '  
(AoYAMA and  KOLATCHEV) and also the i r  var ious  modif i -  
cat ions 9,1°. The  au thor  has  no t  cons is tent ly  observed  any-  
t h ing  in  these  cells, which  could  even  r emo te ly  be  com- 
pa red  wi th  the  'baske t - l ike ' -  or  ' r e t i cu la r  Golgi appa ra tus ' ,  
r epor ted  to  h a v e  been  observed  b y  ear l ier  workers  1-6. 
Ins tead ,  in t he  'Golgi  zones '  a re  observed  aggregat ions  of  
e i ther  f i l amentous  mi tochondr i a  (early r ecove ry  and  la te  
discharge phases) or  d is t inc t  l ipid bodies  (late r ecove ry  
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