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of t h e  b a n d s ,  b u t  t h e  n u m b e r  of i soenzyme  b a n d s  were  
t h e  s ame  in Chinese  Sp r ing  a n d  t h e  T r a n s f e r  for  t h e  
r e spec t ive  t i s sues  (Figure) .  T h e  a n o d a l  pe rox idase  iso- 
e n z y m e s  were  f o u n d  to  be  10 in  all, a n d  h a v e  b e e n  
n u m b e r e d  f rom Px-1  ~ ( the  s lowest  moving)  to  Px -10  * ( the 
f a s t e s t  moving) .  T h e  i soenzyme  Px-6  ~ was  f o u n d  to  be  
specific to  t h e  coleopt i le  in  b o t h  samples .  I n  genera l  t h e  
roo t s  h a d  t he  h ighes t  pe rox idase  a c t i v i t y  of t h e  isoen- 
zymes,  a n d  t h e  leaf  t i s sue  showed  t h e  lowes t  ac t iv i ty .  

T h e  c a t h o d a l  s ide of t h e  gel showed  i n t e r e s t i n g  differ- 
ences  in  t h e  n u m b e r  a n d  in tens i t i e s  of i soenzyme  b a n d s .  
I n  t o t a l  t h e r e  were  8 pe rox idase  i soenzymes  wh ich  were 
f o u n d  to  h a v e  m o v e d  t o w a r d s  t he  c a t h o d a l  side. The  
i soenzymes  are  n u m b e r e d  f r o m  Px-1  ~ to Px-8L s t a r t i n g  
f rom t h e  origin.  T h e  i soenzyme  Px -6  ~ was  found  to  be  
p r e s e n t  in  t h e  roo t  a n d  coleopti le,  b u t  was  a b s e n t  f r o m  
t h e  leaf  t i s sue  of b o t h  Chinese  Sp r ing  a n d  t h e  Trans fe r .  
T h e  presence  or absence  of one  or more  i soenzyme  b a n d s  
f rom one  of t h e  t i ssue  t y p e s  f rom t h e  seedl ing  ind ica tes  
t h a t  t h e  i soenzymes  give a good m e a s u r e  of c h a n g i n g  gene 
func t ion ,  a n d  in  t h e  words  of MARKERT 6, ' p r o v i d e  some 
i n s i g h t  i n to  t h e  r e g u l a t i o n  of gene  f u n c t i o n  w h i c h  leads  
to  t h e  syn thes i s  of t he se  va r ious  p r o t e i n s  a t  t h e  r i g h t  t i m e  
a n d  p lace  a n d  in t h e  co r rec t  p r o p o r t i o n  to  serve  t h e  needs  
of t he  o r g a n i s m ' .  

T h e  m o s t  cha r ac t e r i s t i c  f e a t u r e  was  t he  absence  of 
i s o e n z y m e  Px-5  ¢ f r o m  all  t h e  3 t i ssues  of Chinese  Sp r ing  
a n d  i t s  p resence  in t h e  3 t i ssues  of Trans fe r .  T h e  iso- 
e n z y m e  Px-5  * showed  t h e  s a m e  degree  of b a n d  in t ens i t i e s  
w i t h  all  t h e  h y d r o g e n  d o n o r s  used.  Th i s  a d d i t i o n a l  per-  
ox idase  i s o e n z y m e  Px-5  ~ p r e s e n t  in  t h e  t i ssue  e x t r a c t s  of 
T r a n s f e r  seedl ings also showed  p o l y - p h e n o l  ox idase  ac- 
t i v i t y  w h e n  s t a i ned  for  po ly -pheno lox idases .  Since t h e  
cond i t i ons  for  g rowing  t h e  seedlings,  p r e p a r a t i o n  of t h e  
t i ssue  e x t r a c t s  a n d  gel e lec t rophores i s  were  u n i f o r m  for 
b o t h  t h e  samples ,  t h e  i s o e n z y m e  di f ferences  obse rved ,  
b e t w e e n  t h e  p a r e n t  v a r i e t y  Chinese  Spr ing  a n d  T r a n s f e r  
w i t h  t h e  umbellulata c h r o m o s o m e  segmen t ,  would  the re -  

fore be  t h e  r e su l t  of t h e  gene t ic  i n f o r m a t i o n  on  umbellulata 
c h r o m o s o m e  s e g m e n t  g o v e r n i n g  t h e  syn thes i s  of t h i s  
a d d i t i o n a l  pe rox idase  i s o e n z y m e  Px -5  ~ in all t h e  3 t i ssues  
s tud ied .  

A t  p r e s e n t  i t  is v e r y  d i f f icul t  to  co r re l a t e  t h e  obse rva -  
t ions  of BHATIA a n d  SMITH 4 a n d  t h e  p r e s e n t  f indings ,  
because  of t h e  f a c t  t h a t  t h e  a d d i t i o n a l  p r o t e i n  b a n d s  
obse rved  b y  BHATIA a n d  SMITH 4 in t h e  leaf  e x t r a c t s  of 
T r a n s f e r  were  a n o d a l l y  mov ing ,  whe rea s  t h e  a d d i t i o n a l  
pe rox idase  i soenzyme  Px-5  c r ecorded  d u r i n g  t he  p r e s e n t  
s t u d y  was  c a t h o d a l  7,s. 

Rdsumd. Des essais p a r  ~ lec t rophor~se  ~ gel a v a i e n t  
r6v616 d a n s  les t i ssus  de semis  de 8 jour s  du  T r a n s f e r t  
(IC 13296) la p r6sence  d ' u n e  i soenzyme  de p6roxydase ,  
Px-5% qui  ne  se t r o u v e  pas  chez  la va r i6 t6  p a r e n t e ,  
, C h i n e s e  Sp r ing , .  n e s t  sugg6r6 que  ce t t e  i s o e n z y m e  
bas ique  de  p 6 r o x y d a s e  s u p p l ~ m e n t a i r e  es t  le p r o d u i t  de 
r e n s e i g u e m e n t s  g6n6t iques  t r a n s m i s  p a r  le s e g m e n t  de 
c h r o m o s o m e  de l'umbellulata. 
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Gene Frequencies of Pl Alleles for the Alkaline Phosphatase  of Hu ma n  Placenta in a Random Sample 
of the Population of Rome 

F r o m  t h e  r e su l t s  o b t a i n e d  b y  BoY]~R in  1961 1 t h e  exis t -  
ence  of a p o l y m o r p h i s m  for a lka l ine  p h o s p h a t a s e  of h u m a n  
p l a c e n t a  a p p e a r e d  clearly.  L a t e r  on  ROBSON a n d  HARRIS 3, 3 
b y  m e a n s  of e l ec t rophore t i c  ana lys i s  on  s t a r c h  gel a t  p H  
6.0 a n d  p H  8.6, d e m o n s t r a t e d  t h e  ex i s tence  of 6 c o m m o n  
e l ec t rophore t i c  p a t t e r n s  of p l a c e n t a l  a lka l ine  p h o s p h a t a s e  
( a p p r o x i m a t i v e l y  2 %  of t h e  p l a c e n t a e  showed  a d i f f e ren t  
p a t t e r n ) .  T h e i r  f requenc ies  are  in  a g r e e m e n t  w i t h  t h e  hy-  
po thes i s  t h a t  t h e y  a re  d e t e r m i n e d  b y  3 c o m m o n  codomi-  
n a n t  alleles (Pl 8, .Pll, Pl  i) of one a u t o s o m a l  locus Pl. 

T h e  e n z y m e  is of foe ta l  or ig in  : i t  is p r e s e n t  in  t h e  s e r u m  
of a l m o s t  all  w o m e n  b y  t h e  28 th  week  of ge s t a t i on  a n d  
d i s appea r s  b y  t h e  6 th  week  a f t e r  de l ivery .  

T h e  d a t a  of ROBSON a n d  HARRIS, a n d  more  r e c e n t l y  
those  of BECKMAN et  al. 4, ~, show wide i n t e r r ac i a l  Varia- 
t ions  in  t h e  f r e q u e n c y  of Pl alleles. T h e  biological  signifi- 
cance  of t h i s  p o l y m o r p h i s m  is n o t  c lear :  i t  m a y  be  r e l e v a n t  
in  t he  p r o b l e m s  of m a t e r n a l - f o e t a l  i n t e rac t ions .  

I n  t h i s  c o m m u n i c a t i o n  we r e p o r t  t h e  Pl gene  f requencies  
o b s e r v e d  in a r a n d o m  sample  of 175 p l a c e n t a e  f rom single 
b i r t h s  w h i c h  occur red  in  t h e  R o m a n  p o p u l a t i o n  b e t w e e n  
J u n e  1966 a n d  J u l y  1967. 

T h e  p l a c e n t a l  e x t r a c t s  were  p r e p a r e d  acco rd ing  to  
BoY~R6; t h e  s t a r c h  gel e lec t rophores i s  was  ca r r i ed  o u t  
accord ing  to  ROBSON a n d  HARRISL a n d  t h e  e n z y m e  ac t i -  
v i t y  was  deve loped  accord ing  to  BORER:. 

I n  t h e  Tab le s  I a n d  I I  are  r e p o r t e d  t h e  d a t a  c o n c e r n i n g  
172 cases;  each  of t h e  r e m a i n i n g  3 showed  a d i f f e ren t  un-  
c o m m o n  p h e n o t y p e ,  a f ind ing  t h a t  is in  a g r e e m e n t  w i t h  
t h e  2 %  f r e q u e n c y  o b s e r v e d  b y  I~OBSON a n d  HARRIS for 
r a re  p h e n o t y p e s .  

All  of t h e  6 c o m m o n  p h e n o t y p e s  descr ibed  b y  ROBSON 
a n d  HARRIS were  f o u n d  a n d  showed  t he  f r e q u e n c y  expec-  
t ed  acco rd ing  to  t h e  HARDY-WEINBERG equ i l i b r i um 

1 S.H.BoYER, Science 13d, 1002 (1961). 
2 E.B.RoBsoN and It. HARmS, Nature 207, 1257 (1965). 
3 E.B. RoBsoN and H. HARmS, Ann. hum. Genet. 30, 219 (1967). 
4 L. BECKMAN, C.  BECKMAN, C. CHRISTODOULOU and A. IFE- 

KWUNmWE, Acta genet. Statist. med. 77, 406 (1967). 
5 G. BECKMAN and E.O.JoHAN~SSON, Acta genet. Statist. med. 17, 

413 (1967}. 
6 S.H.BoYER, Ann. N.Y. Acad. Sci. 703, 938 (1963). 



15.6. 1968 Speeialta 615 

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.  

E.  BOTTINI, P. LUCARELLI, Ic{. PALMARINO, 
C. BONGARZONI, M.MIDULLA, G.RAYNAUD, 
L.TrdcCIARONE and  E.CARAPELLA DE LUCA 

Centro Naz ionale  di Genetica del C N R ,  Is t i tu to  di 
Genetiea della Facoltge di Scienze dell' Universitg~ and  
Centro di Virologia del C N R ,  Is t i tu to  di Cl inica 
Pediatr ica  dell' Universi th,  R o m a  (I taly) ,  30 November 7 967. 

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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