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Th i s  b e h a v i o u r  m a y  sugges t  t h a t  t h e  a l b u m i n  t u r n o v e r  
in  t he  r egene ra t i ng  l iver  is f a s t e r  t h a n  in the  r e s t ing  one 
a n d  t h a t  the  pa r t i a l  h e p a t e c t o m y ,  as far  as t he  a l b u m i n  
syn thes i s  is concerned ,  does  no t  i m p a i r  t h e  l iver  func t ion .  

The  above  resu l t s  ru le  o u t  t h e  a s s u m p t i o n s  x2 wh ich  a t -  
t r i b u t e  the  lower ing  of t he  s e r u m  a l b u m i n  levels in the  
h e p a t e c t o m i z e d  a n i m a l s  to  a decreased  p r o d u c t i o n  r a t e  
of a l b u m i n  f rom the  l iver  cells. On  t he  c o n t r a r y ,  t h e y  m a y  
sugges t  t h a t  t he  s e r u m  a l b u m i n  c o n c e n t r a t i o n  decreases  
a f t e r  o p e r a t i o n  because  of a n  inc reased  r a t e  of s e r u m  
a l b u m i n  u t i l i za t ion  b y  the  l iver  itself, in  o rder  to  rebu i ld  
i ts surg ica l ly  r e m o v e d  p a r e n c h i m a .  

G. GUIDOTTI, E.  CLERICI, G. SAMBO, and  E. BAZZANO 

Institute o/ General Pathology, University o/ Milan 
(Italy), September 29, 1958. 

Riassunto 

Gli a u t o r i  h a n n o  s t u d i a t o  in vitro il p r o b l e m a  del la  sin-  
tes i  d e l l ' a l b u m i n s  in sezioni  di l ega to  n o r m a l e  e r igene-  
r a n t e  di r a t t o .  La  q u a n t i t ~  di a l b u m i n s  p r o d o t t a  d u r a n t e  
t ' i n c u b a z i o n e  n o n  p r e s e n t s  no tevo l i  va r i az ion i  nette due  
s i tuaz ion i  s tud ia te .  A1 e o n t r a r i o  l ' i nco rporaz ione  di gl ic ina 
m a r c a t a  ne l la  a l b u m i n s  del l ega to  r i g e n e r a n t e  r i su l t a  
n e t t a m e n t e  a u m e n t a t a  r i spe t t o  a que l ta  del  fegato  nor-  
male .  Ta le  c o m p o r t a m e n t o  v iene  i n t e r p r e t a t o  come  es- 
press ione  di un  r i c ambio  a l b u m i n i c o  pifl e l eva to  nel  lega to  
r i g e n e r a n t e  che  nel  no rma le .  

1~ N. H. MARTIN and A. NEUBERGER, Brit. reed. Bull. 13, 113 
0957). 

T h e  Loca l  O e d e m a - P r o d u c i n g  Effect  of  D i s o d i u m  
E t h y l e n d i a m i n e  T e t r a a c e t a t e  ( E D T A - N a 2 )  

I n  a series of e x p e r i m e n t s  CHAMBERS et al. ~, a n d  ZWEI- 
FACH 2 found  t h a t  one  of t he  s u b s t a n c e s  essen t ia l  to  t h e  
func t iona l  a n d  s t r u c t u r a l  s t a b i l i t y  of t he  cap i l l a ry  wall  
was ca lc ium p r e s e n t  in  t he  i n t e r e n d o t h e l i a l  c e m e n t  sub-  
s tance .  Since, a t  t he  p H  of t h e  o rgan i sm,  ca lc ium is b o u n d  
b y  E D T A - N a ,  more  ef fec t ive ly  t h a n  b y  sod ium c i t ra te ,  i t  
seemed w o r t h  whi le  to  s t u d y  t he  effect  of E D T A - N a  z on 
capil lar ies .  

Alb ino  r a t s  were in jec ted  s u b c u t a n e o u s l y  w i t h  a single 
dose of E D T A - N a ,  suspension (60 rag) in t he  i n t e r s c a p u l a r  
region.  Af te r  7 to  12 h a local, t umor - l i ke  o e d e m a  de- 
ve loped  a t  t h e  s i te  of i n j ec t i on  (Fig. 1). His to log ica l ly  i t  
showed o e d e m a t o u s  s t ruc tu re ,  poor  in  cells. Suspens ions  
of sod ium c i t r a t e  (200 rag), s o d i u m  a c e t a t e  (200-400 mg), 
a n d  pu lver i sed  g y p s u m  (200 rag) fai led to p roduce  oedema.  

The  o e d e m a - p r o d u c i n g  effect  of E D T A - N a ~  was also 
e x a m i n e d  w i t h  t h e  more  sens i t ive  m e t h o d  of ROWLEY a n d  
BENDITT a, b y  wh ich  the  s eve r i t y  of the  o e d e m a  could be 
m e a s u r e d  q u a n t i t a t i v e l y .  The  o e d e m a  p r o d u c e d  b y  a 
s u b s t a n c e  in jec ted  s u b c u t a n e o u s l y  i n to  t he  do r sa  of t h e  
h i n d  paws  of r a t s  was  d e m o n s t r a t e d  b y  i n t r a v e n o u s l y  in- 
j ec ted  E v a n s  blue,  which  s t a i ned  the  o e d e m a t o u s  t i ssues  
blue.  Fo r  de ta i l s  see Ref. z 

1 R. CHAMBERS et at., Acta Unio intern, contra Cancrum 6, 696 
(1949). 

B. W. ZWEIFACrL Connective Tiss. Conf. Fifth Trans. (J. Macy 
Jr. Found., New York 1954), p. 42. 

a K. ROWLEV and E. BENmTT, J. exp. Med. 103, 399 (1956). 

F igure  2 shows t h a t  a solution c o n t a i n i n g  370 y of 
E D T A - N a  2 or 200 y of h i s t a m i n e  induces  p rac t i ca l ly  t h e  
same  degree  of b lue  colour ing,  i.e., t h e  two s u b s t a n c e s  
are  s imi la r ly  ef fec t ive  in p r o d u c i n g  oedema.  C a - E D T A -  
Na~, on  t h e  o t h e r  b a n d ,  n o t  be ing  able  to  b i n d  calc ium,  
p r o v e d  ineffect ive.  F igure  3 shows the  q u a n t i t a t i v e  d a t a  
o b t a i n e d  in t h e  course  of t h e  e x p e r i m e n t .  H i s t a m i n e  a n d  
E D T A - N a ~  are  nea r ly  s imi la r  in  t h e i r  effects,  whereas  
C a - E D T A - N a ~  (410 ;~), or sod ium c i t r a t e  (200 T) do n o t  
p roduce  oedema.  The  a n t i h i s t a m i n i c  agen t s  A n t i s t i n  a n d  
Synopen ,  or D i b en ami n e ,  wh ich  is a 5 - h y d r o x y t r y p t a m i n e  
a n t a g o n i s t  4, do n o t  i n h i b i t  o e d e m a  p r o d u c e d  b y  E D T A -  
Na~. 

Ill'llll . . . . . .  ] 

Fig. 1.--Local oedema developed 1 h after the subcutaneous injec- 
tion of 60 mg of an EDTA-Na 2 suspension (in 1 ml of saline) 

Discussion. Accord ing  to our  o b s e r v a t i o n s  s u b c u t a n e -  
ous ly  in jec ted  EDTA-Na.2 p roduces  o e d e m a  a t  t h e  s i te  of 
in jec t ion .  T h e  h i g h  p o t e n c y  of suspensions of E D T A - N a 2  
is due  to i ts  poor  so lub i l i ty  a t  t h e  p H  of the  o rgan i sm re- 
su l t i ng  in a p r o l o n g a t i o n  of t h e  effect.  Since t h e  r e m o v a l  
of ca lc ium f rom t h e  cap i l l a ry  wal l  increases  p e r m e a b i l i t y  ~, 
the  o e d e m a - p r o d u c i n g  p r o p e r t y  of E D T A - N a  2, w h i c h  is 
e ssen t i a l ly  g r e a t e r  t h a n  t h a t  of sod ium c i t ra te ,  m i g h t  be 

Fig. 2.--Blueing of rat paw skin g h after the injection of EDTA-Nae 
(370 y), histanfine (200 y), and Ca-EDTA-Naa (410 ~,), in 0-1 mI 

saline, respectively. Control: 0.1 ml saline 

due  to a more  s t ab le  b i n d i n g  of ca lc ium.  The  ineffect ive-  
ness  of Ant i s t in ,  Synopen ,  an d  D i b e n a m i n e  to  i n h i b i t  
E D T A - N a 2 - p r o d u c e d  o e d e m a  shows t h e  d i rec t  effect  of 
E D T A - N a  2. T h e  fac t  t h a t  C a - E D T A - N a  2 is n o t  a n  oe- 
d e m a - p r o d u c i n g  s u b s t a n c e  m a y  be  i n t e r p r e t e d  to m e a n  
t h a t  n o t  t h e  E D T A - N a 2  molecule  per se, b u t  i t s  ca lc ium-  
b i n d i n g  c a p a c i t y  is respons ib le  for t h e  oedema.  Accord ing  
to  CHAMBERS an d  Z'~VI~IFACH 5, m a g n e s i u m ,  w h i c h  is also 

a J. H. GADDUM and K. A. HAMEED, J. Pharmacol. 9, 24 (1954). 
s R. CHAMBERS and B. "~V. ZW~IFACtl, J. cell. comp. Physiol. 15, 

255 (1940). 
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bound by  EDTA-Na2,  does no t  p lay a role in the  pro- 
cesses t ak ing  place in t he  capi l lary  wall. 
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Fig. 3 . - -The  chaiiges in wate r  content  of the paw skin of rats. o% 
in the d i a g r a m  indica tes  the normal  wa te r  con ten t  of skin (7o%). 
Column i :  H i s t a m i n e  (200)~, subcut . )  ((J). G,r)hlmn 2: I£I)'FA-Na a 
(370 ~', subcut . )  (1~), and  l ' ;DWA-Na2:Ant i s t iu  (400 ~,, subeut.) ,  
or Synopen  or D ibenamine  (800 7/, in t raven . )  (18). Cohnnn 3: Ca- 
EDTA-Na~ (410 ~', subcut . )  (6}, sodium c i t r a t e  (20o y,  subeut.)  (6) 
or sal ine (0.1 rid, subcut . ) .  All subs tances  were dissolved in 0.1 ml 
saline. The n u m b e r  of an imals  used in each group is given in brackets .  

In  1954 MEYER e as sumed  t h a t  E D T A - N a  2 might ,  in 
some way,  inf luence capi l lary funct ion.  Our observat ions  
would seem to cor robora te  th is  concep t  and suggest  t h a t  
the  local o e d e m a - p r o duc ing  effect  of E D T A - N a  2 is due 
to a b ind ing  of the  calc ium in the  in te rendothe l ia l  cemen t  
subs tance  of the  capil laries,  

Thanks are due to Dr.A. KonOssi and to Dr.S. SAj6, Budapest, 
for their valuable help and suggestions during the course of this 
study. 

G. KELgNVI and J. KASZA 

Department o I Pathology, Medical University ol Pdcs 
(Hungary), September 2, 1958. 

Zusammen/assung 

Die L6sungen  oder  Suspens ionen  yon  ~kthytendiamin- 
t e t r a a c e t a t d i n a t r i u m  (EDTA-Na~) erzeugen an  der  Ap- 
pl ikat ionss te l le  Odeme,  welche wahrscheinl ich  der  Bin- 
dung  von  Ka lz ium in der  in te rendothe l ia len  Zement-  
subs tanz  der  Kapi l la ren  zuzuschre iben  sind. 

K. ~I$,YER, Comlect ive  Tiss. Conf. teifth Trans.  (J. Macy Jr .  
Found.,  New York  1954), p. 73. 

T h e  C i t r i c  A c i d  C o n t e n t  o f  E m b r y o s  

o f  Rana esculenta 

I t  was  previous ly  shown t h a t  the  mode  of de te rmina t ion  
of the  deve lop ing  crys ta l l ine  lens in Rana esculenta varies 
wi th  t e m p e r a t u r e ,  and  t h a t  the  lactic acid con ten t  of 
gastrulae and  neurulae  is lower a t  12°C than  at  25°C 1,2. 
Al though the  effect  of t e m p e r a t u r e  on the citric acid con- 
t en t  was  found  to  be small,  the  expe r imen ta l  results  may  
have some value  since the  l i te ra ture  con ta ins  bu t  few d a t a  
on th is  subjec t .  

Citric acid content  of Rana esculenta emt)ryos ,g/IO0 embryos} 

Stage 12'C (n) Average (n) 

1 o 

I0i12 
11 
1 Ill 2 
12 
12~/.a 
13 
131/.a 
14 
14~/2 
1.5 
151/2 
1() 
1 ()i/,a 
17 
17i/., 
18 
l:Sl/, a 
19 
19',12 
2o 
201/,, 
21 
211/,~ 
22 
221/~ 
23 
23t/.a 
24 
241/2 
25 

~r," C (n) 

- -  44 
42 (1) ---- 

- -  40 

(,7 (1) 

44 (2) 58 

38 (2) t)9 
50 (1) --- 
- -  - -  50 
5() (2) ()8 
46 (2) 90 

71 (2) 59 
7l (1) ..... 
¢~3 (2) 83 
78 (()) 81 
75 (4) 73 

9l (4) 123 
11)7 (2) 86 
()4 (4) 8l 

lfi8 (2) - -  
155 (2) 92 
125 (1) os 
128 (7} 07 

(l) 44 
- -  42 
(I) 40 

- -  6 7  

(1) 49 

(2) 54 
- -  50 
(I) 50 
(I) (,0 
(1) ()3 

(I) ()7 
71 

(1) 70 
(5) 79 
(3) 74 

(2) 100 
(l) 100 
(3) ~s 
- -  168 
(3) 123 
(I) 97 
(3) ::t 

(1) 
(l) 
(l) 

(1) 

(3) 

(4) 
(1) 
(1) 
(3) 
(3) 

(3) 
(1) 
(3) 

01) 
(7) 

(6) 
(3) 
(7) 
(2) 
(5) 
(2) 

(io) 

Stages according t o  SHU~IWA~', 
(n) number of duplicate i,xp(,riments. 

Eggs were reared in t ap  water  e i ther  a t  12°C or a t  25°C. 
For  citric acid de te rmina t ions ,  40 to 200 e mb r y o s  were 
ground in 10°/0 t r ichloroacet ic  acid and af ter  cen t r i fuga-  
tion the supe rna t an t  was assayed  by the  m e t h o d  of 
NATELSON el al.a. One ex t rac t ion  was suff icient .  Wi th in  
the range from 10 t() 40 ~tg, the  s t a n d a r d  dev ia t ion  was  
3%. Mostly the  a m o u n t  ()f ci tr ic acid was ca lcu la ted  per  
embryo  in order  to compare  ident ical  s tages  f rom the  
same batch,  reared at  d i f ferent  t empera tu res .  In  some 
cases, fresh or dry  weight  was de te rmined .  Stages  were 
indicated according to SHUMWAV~. 

The results  are p resen ted  in the Table and  Figure  1. 
The q u a n t i t y  (if citric acid per  e mb r y o  wtr ied largely be- 
tween di f ferent  batches ,  p robab ly  main ly  because of size 
differences. However ,  the general  t rend  is c lear :  a f t e r  a 
slow increase be tween s tages  10 and  17, the  c o n t e n t  rises 
more rapidly  unti l  s tage  22, wherea f t e r  it  increases  still 
more a t  25°C, bu t  declines a t  t2°C. Final ly  it decreases  
a t  bo th  t empera tu res .  Only in one period,  a di f ference be-  
tween the  two t e m p e r a t u r e  groups  could thus  be found.  
In some expe r imen t s  on larvae, reared a t  room t e mp e r -  
a ture  unti l  some days  af ter  s tage 25 and fed wi th  vegeta l  
material ,  dry  weight  was de te rmined .  Firs t ,  400 larvae  
were used fl)r a (duplicate) assay :  each larva  weighed  
0.53 mg and con ta ined  0.71 ~zg (134 m g % )  citric acid. The 
nex t  day  a n o t h e r  400 larvae of the  same group,  which had  
been s t a rved  for one day,  had an average  weight  of 0.46 mg 

o/ and con ta ined  04)2 >g ( l l l  mg<o). Four  e x p e r i m e n t s  
were made  on owtries  c)f Rana temporaria, sho r t ly  before  

1 G. TEN GATE, Nedert. Tijdschr. Geneesk. 90, 1695 (1'.)46). 
2 G. TEN GATE, Verh. Kon. Nederl. Akad. Wetensch. Amsterdam 

51, Nr. g {1956). 

a S. NATELNON) J. |~. I)INCIIS, alul J. K. l .v( ;ov()r ,  J. biol. Chem. 
175, 7.t5 (1')-1~). 

\V. SHUMWAY, Anat.  Rec. 78, 1:1') (19.10). 


