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R e d  Cel l  S u r v i v a l  in  C h r o n i c  U r a e m i a :  I t s  R e -  
l a t i o n s h i p  W i t h  t h e  S p o n t a n e o u s  in v i t r o  A u t o -  

h e m o l y s i s  and  W i t h  the  D e g r e e  of  A n a e m i a  

I t  h a s  b e e n  d e m o n s t r a t e d ,  in  s e v e r e  c h r o n i c  u r a e m i a ,  
t h a t  r e d  cell  s u r v i v a l  is s h o r t e n e d  ( J o s K E  e t  al. 1, LOGE 
e t  al. ~), wh i l e  t h e  r a t e  o t  t h e  s p o n t a n e o u s  in  v i t r o  a u t o -  
h e m o l y s i s  is i n c r e a s e d  (GIOVANNETTI e t  al.~). H o w e v e r ,  
n o  s t u d y  h a s  b e e n  u n d e r t a k e n  t o  c o r r e l a t e  t h e s e  o b s e r v a -  
t i ons ,  a n d  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  d e g r e e  of  a n a e m i a  
a n d  t h e  s h o r t e n i n g  o f  t h e  r e d  cel l  s u r v i v a l  h a s  n o t  b e e n  
i n v e s t i g a t e d .  

I n  t h i s  r e s e a r c h  t h e  r ed  cell  Cr  51 h a l f  t i m e  (T1/2Cr) w a s  
m e a s u r e d  in  c h r o n i c  u r a e m i c s  a n d  c o r r e l a t e d  bo t t l  w i t h  
t h e  r a t e s  o f  t h e  in  v i t r o  a u t o h e m o l y s i s  a n d  w i t h  t h e  
s e v e r i t y  of  a n a e m i a .  

Mater ia l  and methods. 15 u n c o m p l i c a t e d  c h r o n i c  
u r a e m i c s  in  a s t e a d y  s t a t e  of  t h e  d i s e a s e  we re  s t u d i e d  
(Table) .  Be fo re  a n d  d u r i n g  t h e  o b s e r v a t i o n  p e r i o d s  no  
b l o o d  t r a n s f u s i o n s  o r  d i a l y s e s  we re  p e r f o r m e d ,  t h e  t r e a t -  
m e n t  c o n s i s t i n g  of  l o w - n i t r o g e n  d i e t  a n d  h y p o t e n s i v e  
d r u g s ,  in  s o m e  cases .  O n l y  b l o o d  s a m p l e s  n e c e s s a r y  fo r  
t h e  i n v e s t i g a t i o n  we re  w i t h d r a w n .  

R e d  cel ls  we re  t a g g e d  w i t h  r a d i o a c t i v e  c h r o m i u m  
a c c o r d i n g  to  GRAY e t  al. * a n d  t h e  T~/~Cr  w a s  c a l c u l a t e d  
f r o m  t h e  r e g r e s s i o n  l ine  in  e v e r y  p a t i e n t .  I n  o u r  l a b o r a -  
t o r y ,  n o r m a l  f i g u r e s  for  T1 /2Cr  r a n g e  f r o m  2 4 - 3 6  d a y s  
( m e a n  30 d a y s )  a n d  do  n o t  d i f f e r  f r o m  t h o s e  of  o t h e r  
a u t h o r s  (NEcHELES e t  al. 5, I~EAD e t  al. % T h e  c o n d i t i o n s  
u n d e r  w h i c h  r ed  cell  s u r v i v a l  m a y  be  d e t e r m i n e d  ac -  
c u r a t e l y  ( h e m a t o l o g i c a l l y  s t a b l e  s t a t e ,  c o n s t a n t  b o d y  
f l u id  v o l u m e s ,  l a ck  of  h e m o r r h a g e s  etc.)  were  m e t  in  12 
of  t h e  15 p a t i e n t s .  I n  t h e  r e m a i n i n g  3 (Nos.  4, 6, 15 of  t h e  
Tab l e ) ,  p r o g r e s s i v e  a n a e m i a  d e v e l o p e d  a n d  r ed  cell  su r -  
v i v a l  w a s  n o t  c a l c u l a t e d .  

T h e  r a t e  of  s p o n t a n e o u s  in  v i t r o  a u t o h e m o l y s i s  w a s  
d e t e r m i n e d  a c c o r d i n g  t o  SELWYN e t  al. 7 a n d  t h e  n o r m a l  
v a l u e s  p r e v i o u s l y  r e p o r t e d  a r e  0.20 =~ 0.10 a n d  0.81 
~2 0 . 2 7 %  a f t e r  24 a n d  48 h i n c u b a t i o n  r e s p e c t i v e l y  
(GIOVANNETT1 e t  al.3). 

Results.  I t  is e v i d e n t  f r o m  F i g u r e  1 t h a t  a c lose  co r r e l a -  
t i o n  e x i s t s  b e t w e e n  t h e  v a l u e s  of  t h e  T ~/2 Cr a n d  t h e  r a t e s  
of  t h e  in  v i t r o  a u t o h e m o l y s i s  t h o u g h  n o r m a l  f i g u r e s  of  

the f o r m e r  c o r r e s p o n d  t o  s l i g h t l y  i n c r e a s e d  r a t e s  o f  t h e  
l a t t e r .  T h i s  m a y  be  e x p l a i n e d  b y  t h e  a b n o r m a l  c h e m i c a l  
c o m p o s i t i o n  of  t h e  i n c u b a t e d  b l o o d  ( d e c r e a s e d  g l u c o s e  
c o n t e n t  a n d  l o w e r e d  p H )  w h i c h  a f f e c t s  m o r e  in  v i t r o  t h a n  
in  v i v o  t h e  a b i l i t y  of  r e d  cell  to  s u r v i v e .  
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Fig. 1. The relationship between the values of TI/2Cr and the rates 
of the in vitro spontaneous autohemolysis in 12 chronic uraemie 
patients (Kendall rank correlation coefficient: r = - - 0 6 9 8 ;  0.001 

P % 0.002). 
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Case Diagnosis Body Plasma 
No. weight (kg) urea rag% 

i f m 

Tl/2Cr ~1 Autohemolysis (%)m Hematoerit  (%) 

days 24 h 48 h i m 

1 Cr. Pyelo. 63.0 65.5 80 19.6 0.5 1.7 25.8 26.4 26.0 
2 Cr. Pyelo. 70.0 71.4 125 20.3 0.3 1.4 27.0 27.5 27.0 
3 Cr. Glomerulo. 78.3 80.4 215 19.7 0.7 1.9 17.0 18.5 19.0 
4 Cr. Pyelo. 65.5 64.0 175 - 24.0 18.0 
5 Cr. Pyelo. 52.5 52.1 100 28.2 0.5 1.5 27.0 26.6 27.0 
6 Cr. Pyelo. 71.5 70.0 135 - 0.7 1.9 30.0 22.0 
7 Cr. Pyelo. 55.5 56.3 130 30.9 0.5 1.3 35.6 34.6 34.5 
8 Cr. Glomerulo. 69.7 70.1 125 20.6 0.5 1.9 30.0 31.0 31.0 
9 Cr. Glomerulo. 57.0 58.8 110 30.0 0.7 1.2 31.0 31.9 32.0 

10 Cr. Pyelo. 61.0 59.8 90 27.6 0.3 0.9 40.0 40.2 40.0 
11 Cr. Pyelo. 46.2 45.1 90 27.0 0.6 1.3 28.0 27.1 27.0 
12 Cr. Pyelo. 64.7 63.8 190 18.8 0.4 2.1 19.5 19.2 18.4 
13 Cr. Glomerulo. 70.0 68.5 125 23.0 0.4 1.5 22.0 22.0 21.0 
14 Cr. Pyelo. 58.3 58.8 230 16.7 0.8 2.9 25.0 24.3 23.0 
15 Cr. Pyelo. 48.0 46.5 240 - 0.9 2.5 22.0 13.0 

The constancy of the body weight values at the beginning (i) and at the end (f) of the observation periods was assumed to be indicative 
of the constancy in the body fluid volumes. Plasma urea concentrations and rates of in vitro autohemolysis (after 24 and 48 h incubation) 
represent the mean (m) figures of 3 determinations performed during the observation periods. For the hematocrit  values, the initial (i), the 
final (f) and the mean (m) figures are reported. 
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I n  F igure  2 the  degree of a n a e m i a  ( h e m a t o c r i t  values)  
is p l o t t e d  aga in s t  T1/2Cr, and  even  here  a co r re l a t ion  is 
de tec tab le ,  even  t h o u g h  a m a r k e d  s c a t t e r  is a p p a r e n t  for 
t he  i nd iv idua l  values.  

Discussion. The  cor re la t ion  b e t w e e n  the  va lues  of 
T1/2Cr and  t he  r a t e s  of t he  s p o n t a n e o u s  au tohemolys i s  
ind ica tes  t h a t  t h i s  in v i t ro  m e a s u r e m e n t  is a v a l u a b l e  
too l  to  de tec t  and  to  measu re  a p p r o x i m a t e l y  t h e  r a t e  of 
hemolys i s  in  chronic  uraemics ,  F u r t h e r m o r e ,  such  a cor- 
r e l a t i on  s t rong ly  suggests  t h a t  t h e  s a m e  fac tors  are 
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Fig. 2. The relationship between the degree of anaemia (hematocrit 
mean values) and the values of the T1]2Cr (Kendall rank correla- 

tion coefficient: ~ = 0.545; 0.01 ~ P ~ 0.02). 

respons ib le  b o t h  for t h e  i n  v i t ro  a n d  for t he  in  v ivo  
hemolys i s  in  these  pa t i en t s .  

Our  p rev ious  s tudies  (GIOVANNETTI e t  al. 3) d e m o n -  
s t r a t e d  a co r r e l a t i on  be tween  the  r a t e s  of in  v i t ro  hemoly -  
sis a n d  the  s eve r i t y  of t he  p a t i e n t ' s  anaemia ,  wh ich  ha s  
been  found  to  be  cor re la ted  b y  t he  va lues  of the  T1/2Cr 
in t he  p r e s e n t  research.  S imi lar  resu l t s  are de t ec t ab l e  in  
the  anaemic  u raemics  whose  T1/2Cr was measu red  b y  
JOSKE e t  al. 1. 

These  f ind ings  s u p p o r t  t he  bel ief  t h a t  in  the  genesis of 
a n a e m i a  of chronic  u r a e m i a  a n  i m p o r t a n t  role is p l ayed  
b y  t he  increased  red cell des t ruc t ion .  I f  th i s  is b a l a n c e d  
b y  p roduc t ion ,  a s t e a d y  s t a t e  a n a e m i a  develops  whose 
degree is r e l a t ed  to the  red  cell surv iva l ,  o therwise  the  
a n a e m i a  is r a p i d l y  progress ive  as ha s  b e e n  the  case in 3 
p a t i e n t s  of our  series. 

Riassunto. I n  12 uremic i  cronici  n o n  compl ica t i  ed in 
condiz ioni  s t az ionar i e  della m a l a t t i a ,  si ~ osse rva ta  u n a  
corre lazione f ra  i va lor i  del T t /zCr ,  l ' en t i t g  del la  au to-  
emolisi  s p o n t a n e a  in v i t ro  e la g rav i t~  de l l ' anemia .  Tal l  
r i su l t a t i  d i m o s t r a n o  che q u e s t s  me tod i ca  in v i t ro  ~ u n  
ut i le  mezzo pe r  la de t e rminaz ione  a p p r o s s i m a t i v a  del la  
emolisi  negl i  u remic i  cronici  e che l ' a n e m i a  di ques t i  
m a l a t i  d ipende  in  larga  mi su ra  da l la  a u m e n t a t a  d i s t ru -  
zione e r i t roc i ta r ia .  

S. GIOVANNETTI, P. GIAGNONI, 
P. L. BALESTRI, and  L. CIONI 

General Medical Department, University o[ Piss 
(Italy), May 23, 7966. 

S o m a t i c  C h r o m o s o m e s  of  the  C o m m o n  P a l m  
C i v e t ,  Paradoxurus herrnaphroditus ( V i v e r r i -  

dae  - C a r n i v o r a )  

The  f i rs t  r e p o r t  on  t he  ch r om os om es  of a p r i m i t i v e  
ca rn ivore ,  t he  smal l  I n d i a n  mongoose  Herpestes auro- 
punctatus, b y  FREDGA 1 in 1964 is h i g h l y  i n t e r e s t i ng  be- 
cause  of a new  t y p e  of s e x - d e t e r m i n i n g  m e c h a n i s m  in 
males  of th i s  species. A lmos t  a t  t he  same  t ime  t he  p r e sen t  
a u t h o r s  work ing  a t  B a n a r a s  w i t h  a n u m b e r  of i nd iv idua l s  
be long ing  to  t h e  same  species found,  as r epo r t ed  b y  
FREDGA, males  w i th  35 and  females  w i t h  36 chromosomes .  
Our  obse rva t i ons  of a t r i v a l e n t  assoc ia t ion  d u r i n g  meiosis  
also agreed w i t h  t h a t  of FREDGA, a n d  we came to  t h e  
s ame  conc lus ion  t h a t  t he  males  are a p p a r e n t l y  XO, a n d  
i t  m a y  be t h a t  t he  Y c h r o m o s o m e  is t r a n s l o c a t e d  to one 
of t he  au tosomes .  

U n t i l  t h a t  da te ,  t h i s  was the  on ly  species of t he  f ami ly  
Vive r r idae  cyto logica l ly  inves t iga ted .  On  f ind ing  th i s  
u n u s u a l  t y p e  of sex c h r o m o s o m e  cons t i t u t i on ,  FRBDGA 1 
sugges ted  t h a t  t he  s t u d y  of t he  ch r om os om es  of t he  com- 
m o n  p a l m  civet ,  Paradoxurus hermaphroditus, would  be  
m o s t  in te res t ing .  He ha s  r e m a r k e d  t h a t  t he  scient if ic  
n a m e  suggests  i n t r i gu ing  possibil i t ies.  

W e  could, however ,  p rocure  on ly  one  young  male  of 
P. hermaphroditus. T he  soma t i c  c h r o m o s o m e s  a lone  
could  be s tud ied ;  t he  p r e p a r a t i o n  f rom t he  tes t i s  d id  no t  
h a v e  a n y  meiot ic  stages.  A v e r y  large n u m b e r  of m e t a -  
p h a s e  pla tes ,  m o s t  of t h e m  wel lspread,  were o b t a i n e d  

f rom colchic inized femora l  bone  m a r r o w  cells. Slides were 
p r e p a r e d  b y  t h e  a i r -d ry ing  t e c h n i q u e  a f t e r  t r e a t i n g  the  
cells w i t h  h y p o t o n i c  sod ium c i t r a t e  so lu t ion  a n d  subse-  
q u e n t l y  f ix ing t h e m  wi th  aceto-alcohol .  

The  diploid n u m b e r  of ch romosomes  is 42 (Figure 1). 
Fol lowing t h e  t e r m i n o l o g y  of LEVAN et  al. 2 the  a r range-  
m e n t  of t he  ch romosomes  in to  a ka ryo type ,  as s h o w n  in 
F igure  2, shows 4 pairs  of m e d i a n  (m), 6 pai rs  of sub-  
m e d i a n  (sm), 7 pa i rs  of s u b t e r m i n a l  (st), and  3 pa i r s  of 
t e r m i n a l  (T) chromosomes .  The  f o u r t h  pa i r  of m e d i a n  
ch romosomes  f r e q u e n t l y  h a v e  a d i s t i nc t  a c h r o m a t i c  gap  
in one of t he  arms.  On cr i t ica l ly  ana lys ing  the  k a r y o t y p e  
of 12 selected pla tes ,  i t  has  been  no t iced  t h a t  in  all  t he  
p la tes  t he  ch romosomes  of pa i r  No. 10 are he t e romorph ic ,  
be ing  d i f fe ren t  in  the  l eng th  of t he  long arms.  W h e t h e r  
th i s  a b e r r a n t  k a r y o t y p e  is a sporadic  occurrence  in the  
spec imen  s tud ied ,  or is a c o m m o n  fea tu re  of th i s  species, 
can  on ly  be  k n o w n  af te r  s t u d y i n g  o the r  indiv iduals .  The  
X c h r o m o s o m e  is s u b m e d i a n  a n d  is morpholog ica l ly  al- 
mos t  s imi la r  to  t h e  s ix th  a n d  s e v e n t h  pa i rs  of au tosomes ,  
and  the re fore  i ts  t rue  i d e n t i t y  r ema ins  to  be conf i rmed.  
The  smal les t  c h r o m o s o m e  in t he  c o m p l e m e n t  is p r e s u m e d  
to be the  Y. The  pos i t ion  of t he  cen t romere  in t he  Y 
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