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s idered overa l l  a f i r s t -order  reac t ion ,  k value,  ca lcu la ted  
b e t w e e n  t h e  5 th  a n d  30 th  days ,  is 0.117 days  -1. 

D a t a  r epo r t ed  here  seem to  conf i rm t he  possible  
m e c h a n i s m  of r egu la t ion  of acid p h o s p h a t a s e  b y  phos-  
p h a t e  level, accord ing  to  t h a t  d e m o n s t r a t e d  b y  o t h e r  
a u t h o r s  in  p l a n t s  5,s a n d  for a lka l ine  p h o s p h a t a s e  in  
b a c t e r i a  12,13, fungi  s a n d  m a m m a l i a n s  ~s,~4. I n  fact,  resul t s  
o b t a i n e d  f rom some a u t h o r s  on  acid p h o s p h a t a s e  of r a t  
k idney,  c lear ly  d e m o n s t r a t e  t h a t  such  enzymes  in m a m -  
ma l i ans  is no t  r egu la t ed  b y  p h o s p h a t e  level  lS-1L Then ,  
a l t h o u g h  t he  r e g u l a t o r y  effect  of p h o s p h a t e  level  on  
p h o s p h a t a s e  a c t i v i t y  ha s  been  asce r t a ined  in all  o rgan-  
isms, f rom s impler  to  more  complex,  one could discr imi-  
n a t e  a m e c h a n i s m  wh ich  could func t ion  t h r o u g h  a lka l ine  
p h o s p h a t a s e  in  m a m m a l i a n s  and  t h r o u g h  acid phos-  
p h a t a s e  in  p lan t s .  

Riassunto. D u r a n t e  la  ge rminaz ione  di Pinus p inea i  
l ivell i  di fosfa to  l ibero  sono r i su l t a t i  essere cor re la t i  a 

quel l i  del la  fosfa tas i  acida,  a n c h e  in d i f ferent i  pa r t i  del la  
p l an tu l a .  I va lor i  di  fosfa to  t o t a l e  sono cos t an t i  in  t a l e  
periodo.  
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6-Hydroxydopamine-Induced Inhibition of Brain 
Damage 

6 - H y d r o x y d o p a m i n e  induces  a specific d e g e n e r a t i o n  of 
pe r iphe ra l  s y m p a t h e t i c  ne rve  t e r m i n a l s  w i t h  a m a r k e d  
dep le t ion  of n o r e p i n e p h r i n e  1-4. I t s  i n t r ace reb ra l  5 or in t r a -  
v e n t r i c u l a r  e-s i n j ec t i on  also causes  a decrease  of nor-  
ep ineph r ine  a n d  to  a lesser e x t e n t  of dopan l ine  in t he  
bra in .  D e g e n e r a t i v e  changes  of ca t echo lamine rg i c  ne rve  
t e r m i n a l s  are also obse rved  7. Recen t ly ,  i t  h a s  been  shown,  
however ,  t h a t  a sma l l  s ingle dose of 6 - h y d r o x y d o p a m i n e  
(200 ~zg) in j ec ted  in to  t he  ce rebra l  ven t r i c l e s  lowers t he  
ce rebra l  c a t echo l am i nes  w i t h o u t  i nduc ing  u l t r a s t r u c t u r a l  
d a m a g e  9. Therefore ,  m e c h a n i s m s  o the r  t h a n  de s t ruc t i on  
of t he  ca t echo l amine rg i c  ne rve  t e r m i n a l s  m i g h t  be  in- 
vo lved  in t he  c a t echo l am i ne - dep l e t i ng  ac t ion  of 6- 
h y d r o x y d o p a m i n e .  

I n  t he  p r e sen t  paper ,  ev idence  is p r e sen t ed  t h a t  doses of 
6 - h y d r o x y d o p a m i n e  w h i c h  a p p a r e n t l y  do no t  cause  u l t r a -  
s t r u c t u r a l  b r a i n  d a m a g e  i n h i b i t  t h e  f o r m a t i o n  of ce rebra l  
c a t echo l amines  f rom ty ros ine  a d m i n i s t e r e d  in to  t he  
ce rebra l  vent r ic les .  

Experimental. I n  ma le  a lb ino  r a t s  of W i s t a r  or igin 
(Fii l l insdorf) ,  we igh ing  250-280 g, 200 txg 6 -hydroxy-  
d o p a m i n e  (base, app l ied  as h y d r o b r o m i d e  dissolved in 
10 [xl saline) were i n j ec t ed  t h r o u g h  a c a n n u l a  p e r m a n e n t l y  
i m p l a n t e d  in t he  r i g h t  l a te ra l  ven t r i c l e  of t he  b r a i n  1~ 
An ima l s  g iven  sal ine in jec t ions  se rved  as controls .  2 or 5 
days  l a t e r  a n d  1 h before  decap i t a t ion ,  t h e  an i ma l s  re- 
ce ived e i t he r  15 vg of L-2-1aC-tyrosine (specific a c t i v i t y  
175 ~xC/mg; d issolved in  10 txl 0 . 1 M  N a - K - p h o s p h a t e  
buffer ,  p H  7.4) i n t r a v e n t r i c u l a r l y  or 3 m g / k g  L-2-14C-3, 4- 
d i h y d r o x y p h e n y l a l a n i n e  (dopa) (specific a c t i v i t y  100 ~C/ 
mg) i.p. The  b ra ins  were r ap i d l y  d issected  on  ice a n d  10-14 
(l*C-tyrosine) or 3-5  Q4C-dopa) b r a i n  s t ems  ( inc luding  
t he  basa l  ganglia)  were  pooled.  

I n  t he  14C-tyrosine expe r imen t s ,  t h e  b r a i n  t i ssue  was 
homogen ized  in 0 . 4 M  HCIO4, t he  s u p e r n a t a n t  a d j u s t e d  
to  p H  2 a n d  b r o u g h t  on  a c o l u m n  of Dowex  50-X 4 in 
N a  + form.  As p rev ious ly  descr ibed  n,  3 d i f fe ren t  f r ac t ions  
were o b t a i n e d :  a m i n o  acids, c a t echo l amines  a n d  m e t a -  
bol ic  end-p roduc t s .  I n  o rder  to  s epa ra t e  t h e  p r o d u c t s  of 
t y ros ine  t r a n s a m i n a t i o n  f rom t he  ca techo l  der iva t ives ,  t he  
f r ac t ion  of m e t a b o l i c  e n d - p r o d u c t s  f rom laC-tyrosine-  
t r e a t e d  an ima l s  was  passed  t h r o u g h  a l u m i n a  essent ia l ly  

Catecholamine Synthesis without Ultrastructural 

as descr ibed  for t h e  s epa ra t i on  of dopa  and  3-O-methyl -  
dopa  n.  The  abso rbed  cakchol  me tabo l i t e s  were e lu ted  
w i t h  0 . 2 N  HC1. Th i s  e lua te  was ad jus t ed  to  p H  5 a n d  
passed  t h r o u g h  a c o l u m n  of Dowex  AG 3 X 4 (0.5 g) 
f rom w h i c h  the  d i h y r o x y l a t e d  d e a m i n a t e d  me tabo l i t e s  
(DHDM) were re -e lu ted  w i t h  5 N  acet ic  acid. Af te r  mea-  
s u r e m e n t  of t he  r a d i o a c t i v i t y  of a n  a l iquo t  of t he  eluate ,  
t he  res t  was  evapora t ed .  The  res idue was dissolved in 90% 
(v/v) aqueous  m e t h a n o l  a n d  c h r o m a t o g r a p h e d  on  W h a t -  
m a n  No. 1 in  b u t a n o l  s a t u r a t e d  w i t h  0 . 5 M  K - a c e t a t e  
buffer ,  p H  4.5. The  p a p e r  c h r o m a t o g r a m  was cu t  in to  
s t r ips  a n d  m e a s u r e m e n t s  of t h e i r  r a d i o a c t i v i t y  were  
car r ied  ou t  in  a l iqu id  sc in t i l l a t ion  counter .  

I n  t he  e x p e r i m e n t s  w i t h  14C-dopa, t he  b ra in  s t ems  were 
homogen i zed  in 0 . 5 N  HC1 a n d  t he  s u p e r n a t a n t ,  a d j u s t e d  
to  p H  5, was  passed  on  Dowex AG 3 X 4 for t h e  absorp-  
t ion  of t h e  acidic me t abo l i t e s  which  were re -e lu ted  a n d  
s u b m i t t e d  to  pape r  c h r o m a t o g r a p h y  as descr ibed above .  
The  eff luent ,  ad ju s t ed  to p H  2, was  b r o u g h t  on  Dowex  
50-X 4 for  t he  s epa ra t i on  of a m i n o  acids and  cate-  
cho lamines  11. 

Results. (1) One h o u r  a f t e r  i n t r a v e n t r i c u l a r  i n j ec t ion  of 
14C-tyrosine, t he  a c c u m u l a t i o n  of r ad ioac t ive  a m i n o  acids 
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was no t  subs tan t ia l ly  changed  in the  bra in  s t em of 6- 
h y d r o x y d o p a m i n e - t r e a t e d  animals  as compared  to  con- 
trois. On the  o the r  hand,  the  f ract ions  of ~4C-catechol- 
amines  and 14C-DHDM were  s ignif icant ly  d iminished  
(p < 0.01) (Table I). As es tabl ished by  paper  chromatog-  
raphy,  t he  f rac t ion of 14C-DHDM consis ted of 3 
componen t s ,  i.e. 14C-3,4-dihydroxyphenylacet ic  acid, 
~4C-3,4-dihydroxymandelic acid and an unident i f ied  
compound .  Af ter  p r e t r e a t m e n t  w i th  6 -hydroxydopamine ,  
14C-3,4-dihydroxyphenylacet ic  acid and  14C-3,4-dihy- 
d roxymande l i c  acid were reduced,  whereas  the  unknown  
c o m p o n e n t  was  not  s ignif icant ly  changed  (p >0.05)  
(Table I). 

(2) Af ter  i.p. in ject ion ot 14C-dopa, the  concen t ra t ion  of 
labelled amino acids and  metabol ic  end-p roduc t s  in the  
bra in  s t em of ra t s  p re t r ea t ed  wi th  6 -hyd roxydopami n e  
was s l ight ly bu t  no t  s ignif icant ly  (p > 0.05) increased, 
whereas  the  14C-catecholamine f rac t ion was s ignif icant ly  
( p < 0 . 0 1 )  decreased (Table II).  According to  paper  
ch roma tography ,  the  f rac t ion  of metabol ic  end-produc t s  
consis ted of ~4C-3,4-dihydroxyphenylacet ic  acid, ~4C- 
homovani l l ic  acid and t races  of 14C-vanillylmandelic acid. 
No difference in the  compos i t ion  oI the  14C-phenol- 
earboxyl ic  f rac t ion was found in controls  and in 6- 
h y d r o x y d o p a m i n e - t r e a t e d  an imals  (Table II).  

(3) E lec t ronmicroscopica l  examina t i on  showed no ap- 
pa ren t  degenera t ive  changes of bra in  neurons,  as previous-  
ly described. 

The same resul ts  were ob ta ined  2 and  5 days  af ter  
admin i s t r a t i on  of 6 -hydroxydopamine .  

D i s c u s s i o n .  According to the  p resen t  exper iments ,  6- 
h y d r o x y d o p a m i n e  in jec ted  in to  the  cerebral  ventr ic le  in 
doses previous ly  shown no t  to  cause u l t r a s t ruc tu ra l  
changes  9 marked ly  inhib i t s  the  x4C-tyrosine-induced 
accumula t ion  of 14C-catecholamines in the  bra in  s tem.  
Fur the rmore ,  6 -hyd roxydopamine  causes a decrease in 
14C-DHDM which results  f rom a d iminu t ion  of the  ~4C- 
ca techolamine  metabol i tes ,  ~4C-3,4-dihydroxyphenylace-  
tic acid and ~4C-3, 4 -d ihydroxymande l i c  acid. This f inding 
indicates  t h a t  the  decreased accumula t ion  of ~4C-catechol- 
amines  is a t  least  in pa r t  due to inhibi t ion of the i r  bio- 
synthesis .  According to p re l iminary  results,  6 -hydroxy-  
dopamine  increases the  endogenous  cerebral  tyros ine  only 

. 1 o /  to a small  ex t en t  (by about  0/o). Therefore,  the  marked ly  
d iminished  fo rmat ion  of ~4C-catechols by  6-hydroxy-  
dopamine  canno t  be due to  a mere  'd i lu t ion '  ot ~4C- 
tyrosine.  

In  the  f ract ion of acidic ~4C-tyrosine metabol i tes ,  only 
the  d ihyd roxy la t ed  d e a m i n a t e d  compounds  (DHDM) 
have  been de t e rmined  since these  can be separa ted  (on 
alumina) f rom the  p roduc t s  of tyros ine  t r ansamina t ion .  
No m e t h o d  has been  avai lable for a reliable separa t ion  of 
the  m e t h o x y l a t e d  products ,  e.g. homovani l l ic  acid. How-  
ever, the re  is a correla t ion be tween  d ihyd roxy l a t ed  and 
m e t h o x y l a t e d  der ivat ives .  In  fact,  pa r t  of the  d ihydroxy-  
phenylace t ic  acids is conve r t ed  to homovani l l ic  acid ~. 
Moreover,  chlorpromazine ,  which induces a marked  in- 
crease of endogenous  homovani l l ic  acid, also enhances  the  
ty ros ine- induced  rise of d ihyd roxypheny lace t i c  acid ~a. 
On the  o ther  hand ,  af ter  ~4C-dopa adminis t ra t ion ,  homo-  
vanill ic acid is fo rmed to the  same ex t en t  in controls  and 
in 6 -hyd roxydopamine - t r ea t ed  animals  (Table I]).  I t  is 
therefore  likely t h a t  the  3, 4 -d ihydroxypheny lace t i c  acid 
and p robab ly  also the  3 ,4 -d ihydroxymande l i c  acid 
m a y  be represen ta t ive  of the  acidic metabo l i t es  of cate-  
cholamines.  

The expe r imen t s  wi th  14C-dopa indica te  t h a t  6- 
h y d r o x y d o p a m i n e  does no t  marked ly  in terfere  wi th  dopa  
decarboxyla t ion ,  since the  cerebral  accumula t ion  ~f 14C- 

phenolcarboxyl ic  acid is no t  reduced.  The considerable  
d iminu t ion  of the  x4C-tyrosine-induced increase of the  
14C-3, 4 -d ihydroxypheny lca rboxy l i c  acids and  in pa r t  also 
of t he  t4C-catecholamines by  6 - h y d r o x y d o p a m i n e  m i g h t  
therefore  be the  consequence  of an inh ib i t ion  of ty ros ine  
hydroxy la t ion .  An addi t iona l  effect  of 6 -hydroxy-  
dopamine ,  i.e. an in ter ference  wi th  t he  amine  s torage  
mechanism,  may,  however ,  be involved.  This  is ind ica ted  
by  the  (relatively slight) d iminu t ion  of the  14C-dopa- 
induced  accumula t ion  of 14C-catecholamines. F u r t h e r -  
more,  p re l imina ry  expe r imen t s  indica te  t h a t  14C-nor- 
ep inephr ine  admin i s t e red  in t raven t r i cu la r ly  d i sappears  
more  rap id ly  f rom the  bra in  in an imals  p r e t r ea t ed  wi th  
200 ~zg 6 -h y d ro x y d o p ami n e  t h a n  in controls .  A displace-  
m e n t  mechan i sm has  also been pos tu l a t ed  in ex t ra -  
cerebral  adrenergic  nerves~4. 

Table I. Effect of 6-hydroxydoparnine (6-OHDA) on radioactive 
metabolites in brain stem of rats injected with 14C-tyrosine 

Fraction Controls 6-OHDA 
Radioactivity Radioactivity % of controls 

Amino acids 2.56 • 0.09 2.71 :j: 0.06 
Catecholamines 0.34 • 0.03 0.075 :~ 0.005 
DHDM 0.0150 • 0.0015 0.0095 -E 0.001 

DOPAC 0.0085 :j= 0.0005 0.0029 • 0.0004 
DOMA 0.0042 ~ 0.0017 0.0028 ~: 0.0011 
Unknown 0.0037 ~ 0.00l 0.0040 :Jc 0.0008 

106.1 -k 2.5 
22.9 :J: 3.5 b 
64.0 :~- 3.3 b 
28.3 A_ 2.3 b 
58.0 -k 8.5 b 
96.3 :~ 6.0 

Averages of the % values obtained in each individual experiment. 
b p<0.01. 
14C-Tyrosine (15 btg) was injected into the lateral ventricle of the 
brain 48 h after intraventricular administration of 200 btg 6-OHDA 
and 1 h before sacrifice. The radioactivity (per g brain tissue) is 
expressed in percent of the total injected radioactivity. The values 
represent averages and S.E. of 3 experiments. DHDM, dihydroxy- 
lated deaminated metabolites; DOPAC, 3,4-dihydroxyphenylacetie 
acid; DOMA, 3,4-dihydroxymandclic acid. 

Table II. Effect of 6-hydroxydopamine (6-OHDA) on radioactive 
metabolites in brain stein of rats injected with 14C-dopa 

Fraction Con trols 6-OH DA 
Radioactivity Radioactivity % of controls" 

Amino acids 5.98 • 0.41 7.16 -L 0.90 119.1 :J- 12.4 
Catecholamines 1.15 :t: 0.14 0.72 ~_ 0.04 65.2 J: 6.4 b 
PCA 2.01 • 0.23 2.14 ! 0.08 110.0 :j= 9.2 

DOPAC 0.60 i 0.08 0.69 • 0.07 102.8 -L 10.9 
HVA 1.35 :~ 0.15 1.38 • 0.04 91.7 :t: 11.6 

Averages of the ~ values obtained in each individual experiment. 
b p<:0.01. 
14C-L-Dopa (3 mg/kg) was administered i.p. 48 h after injection of 
200/xg 6-OHDA into the lateral ventricle of the brain and 1 h 
before sacrifice. The radioactivity (per g brain tissue) is expressed 
in percent of the injected radioactivity per g body weight. The values 
represent averages and S.E. of 4 experiments. PCA, phenolcarboxylic 
acids; DOPAC, 3,4-dihydroxyphenylaeetic acid; HVA, 3-methoxy- 
4-hydroxyphenylacetic acid (homovanillic acid). 
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The mode  of ac t ion of 6 -hyd roxydopamine  in inhibi t ing 
the  fo rma t ion  of l~C-catecholamines f rom tyros ine  remains  
to  be elucidated.  The c o m p o u n d  possibly interferes  d i rec t ly  
w i th  t he  enzyme tyros ine  hydroxylase .  This  migh t  be t he  
f i rs t  man i fe s t a t ion  of a damage  induced  by  6-hydroxy-  
dopam ine  which occurs before changes  become a p p a r e n t  
on e lec t ron microscopy.  On the  o ther  hand ,  an indi rec t  
ac t ion  of the  compound ,  e.g. by  a negat ive  feed-back on 
tyros ine  hydroxyla t ion ,  canno t  be excluded ~,  ~s. 

In  conclusion, doses of 6 -hyd roxydopamine  which do 
no t  cause u l t r a s t ruc tu ra l  damage  to the  bra in  neurons  
seem to impai r  the  b iosynthes is  of catecholamines .  This  
effect  is p robab ly  involved in t he  decrease of endogenous  
dopamine  and  norep inephr ine  in t he  bra in  due to in t ra -  
ven t r icu la r  in ject ion of 6 -hydroxydopamine" .  

l i ten im Gehirn.  Die 14C-Dopa bedingte  Anh~iufung yon  
cerebralen ~4C-Catecholaminen wird durch  Vorbehand lung  
mi t  6 - H y d r o x y d o p a m i n  leicht  ve rminder t ,  w~ihrend der  
Anst ieg  yon  ~C-Catecholamin-Metabol i ten  keine signifi- 
kan te  Ver / inderung erf/ihrt.  Es  wird  geschlossen, dass  6- 
H y d r o x y d o p a m i n  wahrscheinl ich  neben  einer Verdr~in- 
gung yon  Catecholaminen  auch eine H e m m u n g  der  
Hydroxy l i e rung  yon  Tyrosin  bewirkt .  

G. BARTHOLINI, A. PLETSCHER 
and  J. RICHARDS 

Forschungsabteilung der F. Ho//mann-La Roche & Co. AG, 
CH-dO02 Basel (Switzerland), 16 February 1970. 

Zusammen/assung. Intraventrikul~Lr verabre ich tes  6- 
H y d r o x y d o p a m i n  in Dosen, die keine u l t ras t ruk ture l l en  
Hirnver~tnderungen erzeugen, v e r m i n d e r t  bei  R a t t e n  die 
du rch  uC-Tyros in  bed ing te  Zunahme  yon  14C-Catechol- 
aminen  und  von  desamin ie r t en  l~C-Catecholaminmetabo-  

15 A. ALOUSI and N. WEINER, Proc. natn. Acad. Sci., USA 56, 1491 
(1966). 

~ R. C. LIN, N. H. NEFF, S. H. NGAI and E. COSTA, Life Sci. 8, 1077 
(1969). 

Influence of Prometryne and Ioxynil  on Photosynthesis  and Nucleic Acid Metabol ism in Plants 

The herbic ides  P r o m e t r y n e  ~ and Ioxyn i l  2 are b o t h  
ex tens ive ly  used for weed control  in crops. I t  is well es tab-  
l ished t h a t  P rome t ryne ,  as well as o ther  der iva t ives  of s- 
t r iazines,  interferes  wi th  the  p h o t o s y n t h e t i c  react ions  in 
p lan t s  a. S o m e w h a t  con t rad ic to ry  repor t s  on the  incor- 
pora t ion  of s- tr iazines into nucleic acid have  a l ready been  
presented .  TEMPERLI et  a l J  d e m o n s t r a t e d  the  incorpora-  
t ion  of nC-label led P r o m e t r y n e  into bacter ia l  nucleic acid. 
In  a recen t  paper  1V[/3CKE et a l )  chal lenged the  va l id i ty  of 
these  results.  However ,  a recent  r epor t  by  GRASER s even 
d e m o n s t r a t e d  incorpora t ion  of 14C-labelled Simazine [2- 
chloro-4,6-bis(diethylamino)-s-triazine] in to  the  nucleic 
acid of Zea Mays, thus  fu r ther  suppor t ing  the  f indings of 
TEMPERLI et  a lA 

Regard ing  Ioxynil ,  i t  has  been  shown t h a t  th is  herbic ide  
uncouples  the  ox ida t ive  phosphory l a t i on  in pea-shoot*  
and  ra t  l iver mi tochondr i a  8. According to  PATON and  
SMITH 9, two  act ive  sites of inhib i t ion  in the  pho tosyn-  
the t ic  reac t ion  cycle are to  be found, while FRIEND and  
OLSSON 10 repor t  only  one act ive  site. The former  f indings  
could be conf i rmed by  BER/JTERll 

In  con t r a s t  to  similar  inves t iga t ions  carr ied out  on 
isolated p l an t  organelles, the  p resen t  s t u d y  deals w i th  t he  
effect  of these  2 herbic ides  on pho tosyn thes i s  and nucleic 
acid me tabo l i sm in whole plants .  In  order  to  clarify which 
metabol ic  p a t h w a y  is p r imar i ly  affected,  pho tosyn thes i s  
and  nucleic acid me tabo l i sm were de t e rmined  simul- 
t aneous ly  by  following CO 2 f ixa t ion  and  a2p incorporat ion,  
respect ively .  

Methods. Spinach  p lan ts  (Spinacia oleracea L.) were cul- 
t i va t ed  in ARNON'S 12 cul ture solut ion in t he  green-house:  
n igh t  t e m p e r a t u r e  15 ~ day  t e m p e r a t u r e  20 ~ and  2500 
Lux  l ight  in tens i ty  for 8 h a day.  A t  the  end of 8 weeks, 
6 samples  were taken,  each consis t ing of 7 plants .  E a c h  
sample  was immersed  in 650 ml of fresh cul ture  solut ion 
to  which  the  following componen t s  were added :  
I n c u b a t i o n  was carried out  a t  20 ~ and  at  a l ight  in t ens i ty  
of 2500 Lux.  Leaves  f rom each sample  were ha rves t ed  a t  
def ini te  t ime  intervals .  Apply ing  the  WARBCR6-technique 
as descr ibed by  KALBERER et  al. ~3, CO 2 f ixa t ion  of leaf 
discs f rom samples  1-3 was measured.  The values ob- 
t a ined  were expressed as percentages  of the  C1~O2 f ixa t ion  

ra te  ob ta ined  for the  control  sample  3. In  samples  4-6 the  
3~P-labelled nucleic acids were isolated according to a 
modif ied  SCHMIDT-TANNHAUSER14 method .  

The rad ioac t iv i ty  of the  ex t r ac t ed  azP-labelled nucleic 
acid was measured  according to CLAUSEN 15 in a Tr icarb  
l iquid scint i l la t ion counter .  Phosphorus  was e s t ima ted  

Sample Component 

4.9 X 104M Ioxynil 
8.3 • 104 M Prometryne 
None (control) 
4.9 x 104M Ioxynil + 1 mCi NaH32PO 4 
8.3 • 104M Prometryne + 1 mCi Na~Ha3PO 4 
1 mCi Na3H~ZP04 (control) 

1Trade name for 2,4-bis-(isopropylamino)-6-methylmercapto-s- 
triazine manufactured by J. R. Geigy AG, Basel (Switzerland). 
Trade name for 3,5-diiodo-4-hydroxy-benzonitrile manufactured 
by May & Baker Ltd. (England) and Amchem Products Inc. 
(USA). 
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