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Table I. Observed and expected frequencies of phenotypes for alka- 
line phosphatase of human placenta 

Phcnotypes S F t FS F I  S I  Totals 

Observed 81 12 2 55 9 13 172 
Expected 76.887 11.256 0.982 58.838 6.651 17.382 171.99 
Z 2 0.220 0.005 0.273 0.250 0.514 0.866 2.128 

(Z~3a! = 2,128; P > 0.5). The  gene f requency  of the  3 
c o m m o n  alleles (Table l I )  were qu i te  s imilar  to t h a t  found 
in some N o r t h - E u r o p e a n  popula t ions  3, 4 

The 6 most common phenotypes have been found. Their frequencies 
are in good agreement with the expectation based on the HARnV- 
WEIr*m~RO equilibrium. 

Table II, Gene frequencies of the 3 placental alkaline phosphatase 
genes, P1 s, PI] and PIt in the population of Rome 

Alleles Pl s PI! Pl i Totals 

Observed 230 88 26 344 
Frequencies 0.669 0.256 0.076 1.001 

The gene frequencies of the 3 most common Pl alleles in the Roman 
population are very similar to those observed in the English and 
Swedish populations. 

Riassunto .  Sono s ta te  s tud ia te  le f fequenze  degli  alleli 
al locus P I  per  la fosfatasi  a lcal ina della p lacen ta  u m a n a  
in 175 par t i  singoli  ver if icat is i  nella popolazione di R o m a .  
Sono s ta t i  ident i f ica t i  t u t t i  e 6 i fenot ipi  pih comuni  des- 
c r i t t i  in p recedenza ;  la loro f requenza  corr isponde a quel la  
a t t esa  secondo la legge di HARDY-WEIr~BERO. Le fre- 
quenze  geniche sono r isul ta te  sovrapponibi l i  a quelle ri- 
po r t a t e  per  le popolazioni  Inglese e Svedese.  
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Increase of the Amount of  D N A - F e u l g e n  in Mammalian Tissue by Schiff Reagents at Less Acid p H  

I t  has  been shown by  SW'IFT 1 t h a t  a progress ive  in- 
crease of the  in tens i ty  of Feu lgen  s ta in ing  occurs as the  
p H  of Schiff r eagen t  increases f rom 0.8 to  3.6. ITIKAWA 
and  OaURA ~ have  prepared  SO2-treated Schift  r eagen t  of 
var ious  p H  values  - t he  h igher  p H  values  being ob ta ined  
by  the  add i t ion  of alkali  - and  h a v e  d e m o n s t r a t e d  t h a t  
o p t i m u m  Feulgen  s ta in ing  is ob ta ined  a t  p H  3.0-4.3. 
DUTT 8 has  also shown t h a t  when  t h e  p H  of Schiff  reagent ,  
p repared  wi th  basic Iuchsin,  is increased b y  the  add i t ion  
of a di lute  solut ion of sod ium hydroxide ,  t he  s ta in ing  
po ten t i a l i t y  of such a r eagen t  is increased in hydro lysed  
m a m m a h a n  and p lan t  cell  nuclei  as compared  wi th  one 
in which the  p H  var ies  be tween  1.55 and 1.80. I t  has 
recent ly  been shown a t h a t  different  a lkal ine chemicals  
can also decrease the  hyd rogen  ion concen t ra t ion  of 
Schiff  r eagen t  w i thou t  inh ib i t ing  its capac i ty  to serve  as 
a p o t e n t  r eagen t  for h i s tochemica l  demons t r a t i on  and 
q u a n t i t a t i o n  of D N A  in t issue sections.  CONN ~ s ta ted  t h a t  
basic fuchsin, which is used in the  p repa ra t ion  of Schiff  
reagent ,  conta ins  3 d i f ferent  dyes  of t he  t r i p h e n y l m e t h a n e  
series, viz.  pararosani l ine  (magen ta  O), rosani l ine (ma- 
gen ta  I) and new fuchsin (magen ta  I I I ,  which  differ  
f rom one ano the r  wi th  respect  to  the  absence or  presence 
of 1 or  3 subs t i tuen t  m e t h y l  groups.  I n  an effort  to f ind 
ou t  whe the r  response to change  of p H  is exh ib i t ed  by  any  
one or  all  the  cons t i tuen ts  of basic fuchsin, t he  p resen t  
exper iments  were  under taken .  

Pararosani l ine  (C.I. No. 42500) and new fuchsin (C.I. 
No. 42520), bo th  manufac tu r ed  by  Na t iona l  Anil ine 
Division,  New York,  and rosaniUne hydrochlor ide ,  manu-  
fac tu red  by  Br i t i sh  D r u g  Houses,  England ,  were indi-  
v idua l ly  used in the  p repa ra t ion  of Schiff  reagents  ac- 
cording to  DE TOMASI 8. The  p H  va lues  of  these  reagents  
were  raised so as to  m a k e  t h e m  less acid by  the  add i t ion  of  
a 0 . 2 M  aqueous  solut ion of borax.  T h e  mater ia l s  used 
in these  exper iments  were  k idney  and  l iver  of a male  
Ind i an  wa te r  buffalo (Bubalus  bubalis L.) which were 

f ixed in 10% neu t ra l  formal in  for 24 h and subsequent ly  
washed ove rn igh t  in runn ing  t a p  water .  Paraff in  sections 
of these  materials ,  10/~ in thickness,  were used th rough-  
out.  Sect ions were hydro lysed  in 1 N HCI a t  60 °C for 
7 rain and then  s ta ined for 50 min  a t  5 °C. The  o p t i m u m  
t i m e  of hydrolys is  was de te rmined  in a previous  exper i -  
ment .  A couple  of slides, one s ta ined a t  the  ini t ia l  p H  
(control) and  the  o the r  a t  less acid p H  (experimental) ,  
were processed s imul taneously .  S ta in ing  of slides b y  the  
d i f ferent  s tains was done  separa te ly .  Fol lowing s ta ining,  
sect ions were  t r ea ted  wi th  t he  usual  b leaching solut ion 
for 15 min  w i t h  3 changes of 5 rain each. Af te rwards  t h e y  
were dehyd ra t ed  th rough  grades of alcohol, c leared in 
d imethy lan i l ine  and  then  moun ted  in D P X  for micro-  
spec t ropho tomet r i c  de t e rmina t ion  of the  a m o u n t  of 
D N A - F e u l g e n  in nuclei  t h a t  were  located a t  r andom.  
However ,  care  was t aken  to measure  more  or  less t he  
same n u m b e r  of nuclei f rom the  pe r iphery  as well as the  
cen t re  of the  sect ions in bo th  the  cont ro l  and  the-exper i -  
m e n t a l  ma te r i a l  s ta ined by  the  d i f ferent  reagents .  The  
mic rospec t ropho tomete r  used in th is  inves t iga t ion  has  
a t ready  been descr ibed b y  the  au tho r  4. The  opt ics  con- 
sisted of a Lei tz  x 54 f luor i te  oil immers ion  ob jec t ive  and  
a X 6 eye-plece. For  m e a s u r e m e n t  of DNA-Feu lgen ,  t he  
two-wave l eng th  m e t h o d  was followed in which 21 was 
considered as 570 n m  and  22 as 500 nm. The  values  in 
a rb i t r a ry  uni ts  were calcula ted according to PATAU L 
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Data showing mean nuclear diameters and their mean DNA content in kidney and liver nuclei stained by Sehiff reagents at different pH 

Dye Treatment No. of Material Mean nuclear DNA content Difference t-value P 
nuclei diameter with S.E. between 

(in/l) means 

Pararosaniline Control 23 kidney 6.48 -t- 0.21 15.2 i 2,23 
[pH 2.3) 12.5 6.80 < 0.001 

Experimental 23 kidney 6.48 + 0.21 27.7 =k 2,66 
(ptt 4.0) 

Rosaniline Control 39 liver 6.32 ~ 0.59 21.2 :~ 1,22 
(pH 2.7) 17.0 5.75 < 0.00t 

Experimental 39 liver 6.32 :I= 0.49 38.2 -A= 2.63 
(pg 3.5) 

New fuehsin Control 35 liver 5.77 :[: 0.50 15.4 4- 1.12 
(pH 2.9) 13.3 6.14 < 0.001 

Experimental 35 liver 6.00 + 0.46 28.7 :[: 1.82 
(pit 3.7) 

T h e  re su l t s  a re  p r e s e n t e d  in  t h e  Table .  I t  is qu i t e  evi-  
d e n t  f r o m  these  r e su l t s  t h a t  c o n s i d e r a b l y  h i g h e r  D N A  
v a l u e s  a re  o b t a i n e d  in  t h e  e x p e r i m e n t a l  m a t e r i a l s  s t a i n e d  
b y  t h e  d i f f e ren t  dyes  a t  less ac id  p H  as c o m p a r e d  w i t h  
t hose  of t h e  con t ro l s  s t a i n e d  a t  low pH .  Th i s  shows t h a t  
all  t h e  c o m p o n e n t s  of bas ic  fuchs in ,  viz. pa ra rosan i l ine ,  
rosan i l ine  a n d  new fuchs in ,  in  t h e i r  leuco s t a t e  a re  r e a c t i v e  
to  c h a n g e  of pH,  t h e r e b y  inc reas ing  t he  s t a i n i n g  p o t e n -  
t i a l i t y  of cell nuclei ,  as n o t e d  b y  S w i F t  1, ITIKAWA a n d  
OGURAL a n d  D ~ r r  3. T h e  m o s t  p laus ib le  e x p l a n a t i o n  of 
th i s  inc rease  in  t h e  q u a n t i t y  of D N A - F e u l g e n  m a y  be  
t h a t  a m u c h  l a rge r  n u m b e r  of a l d e h y d e  molecules  t a k e  
p a r t  i n  t h e  r e a c t i o n  a t  a less ac id  p H  t h a n  is poss ible  a t  a 
v e r y  low pH,  as  sugges ted  b y  t h e  a u t h o r  3,4& 

Zusammen/assung. Die  F ~ r b b a r k e i t  de r  D N S  m i t  d e m  
Feu lgen reagens  n i m m t  m i t  s t e i g e n d e m  p H  des  R e a g e n s  

zu. E s  wi rd  nachgewiesen ,  dass  die ve r s t / i r k t e  R e a k t i o n  
alle 3 13estandtei le  des  gebr / iuch l i chen  F u c h s i n s  be t r i f f t .  
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Microorganisms and Ion Absorption by Roots 

E x p e r i m e n t s  on  a b s o r p t i o n  of  K a n d  seve ra l  o t h e r  ions  
b y  d ive r se  t i ssues  of m a n y  p l a n t  species h a v e  revea led  a 
d u a l  p a t t e r n  t h o u g h t  to  ref lect  t h e  o p e r a t i o n s  of 2 mecha -  
n i sms  of ion t r a n s p o r t  1. A t  c o n c e n t r a t i o n s  be low 1 raM, 
Michae l i s -Men ten  k ine t i c s  descr ibe  t he  r e l a t i on  b e t w e e n  
t h e  r a t e  of a b s o r p t i o n  of K a n d  i ts  e x t e r n a l  concen t r a t i on .  
The  m a x i m u m  is closely a p p r o a c h e d  a t  0.2 m M  K, a n d  t h e  
r a t e  of a b s o r p t i o n  does n o t  r ise m u c h  b e t w e e n  0.2 a n d  
1 m M  - a n  i n d i c a t i o n  t h a t  t h e  t r a n s p o r t  m e c h a n i s m  
o p e r a t i n g  ( m e c h a n i s m  1) is n e a r l y  s a t u r a t e d  a t  t he se  con-  
c en t r a t i ons .  

A t  h i g h e r  c o n c e n t r a t i o n s  of K (1-50 ml]I);  t h e  r a t e  of  
i t s  a b s o r p t i o n  r ises to  va lues  f a r  in  excess  of t h e  p l a t e a u  
re fe r red  t o  - ev idence  t h a t  a t  t he se  c o n c e n t r a t i o n s  a 
second  m e c h a n i s m  of t r a n s p o r t  comes  in to  p lay .  Th i s  
m e c h a n i s m  2 differs  b y  s e v e r a l  c l ea r -cu t  c r i t e r i a  f rom 
m e c h a n i s m  11. 

R e c o g n i t i o n  of th i s  d u a l  p a t t e r n  of ion  t r a n s p o r t  ha s  
come  f rom s h o r t - t e r m  e x p e r i m e n t s  w i t h  excised t issues,  

m o s t  of  t h e m  w i t h  excised  roots .  Unless  asep t ic  t e c h n i q u e  
is used,  roo ts  of seedl ings  as  n o r m a l l y  g r o w n  in  t h e  labo-  
r a t o r y  c a r r y  a p o p u l a t i o n  of mic roorgan i sms ,  as of course  
do  roo ts  in  soil. The  effect  of t h i s  microf lo ra  on  t h e  resu l t s  
of e x p e r i m e n t s  on  ion t r a n s p o r t  b y  roo ts  is usua l ly  con-  
s idered  negligible,  for  severa l  reasons .  (1) T h e  mass  of t h e  
m i c r o o r g a n i s m s  is e x t r e m e l y  smal l  c o m p a r e d  w i t h  t h a t  of 
t h e  t i ssue  w i t h  w h i c h  t h e y  a re  associa ted .  (2) Only  ions 
n o n - e x c h a n g e a b l y  r e t a i n e d  a re  m e a s u r e d  as h a v i n g  b e e n  
a b s o r b e d  b y  t h e  t i s sue  2. Th i s  Value shou ld  n o t  inc lude  t h e  
b u l k  of t h e  ions a b s o r b e d  b y  bac te r i a ,  s ince t he se  ions a re  
r ead i ly  los t  b y  exchange .  (3) T h e  k ine t i c s  of ion  t r a n s p o r t  
a re  r e m a r k a b l y  cons i s ten t ,  w h e t h e r  e x a m i n e d  in  exper i -  
m e n t s  w i t h  f ibrous  roo t  t issue,  s to rage  t issue,  or  leaf  t i s sue  

1 E.EPsTEI~, Nature 212, 1324 (1966). 
E. EPSTEIN, W. E. ~CttMID and D. W. RAxNS, P1. Cell Physiol. Tokyo 
4, 79 (1963). 


