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Compound Nitrostyrene Base.HCl ED~ (mice) LD~ (mice) ED~ (human) M.U. c 
m.p. m.p. mg/kg mg/kg txg/kg (human) 

(I) TMA d 94 209 20 260 1700 2.2 
(II) MMDA 110 191 35 150 1400 ~.7 

(III) TMA-2* I02 181 15 120 220 17.0 
(IV) MMDA-~ 163 187 ~0 130 180 21.0 
(V) TMA-3 57 149 85 t~0 ~> 1900 <~ ~.0 

(VI) MMDA-Sa 106 154 ~5 40 210 18.0 

Effective dosage (as free base in saline, i.p.) at which behavioral changes were first observed. 
b Effective dosage (as free base, per os) defined as the arithmetical mean between the minimum detectable dosage and the dosage above 

which there is a prolongation rather than an intensification of the psychotomimetic syndrome. 
Mescaline Units. The quotient of the effective dosage of mescaline (assumed to be 3750 t~g/kg as the base) divided by the effective dosage 
of the substance in question. It permits a direct comparison of relative potencies, based on mescaline = 1. 

a Physical data from ~. 
' Literature values for the nitrostyrene m.p. I01 ° and for the base.HC1, 187 °, see V. BRUCKNER, J. prakt. Chem. 13S, 268 (1933). 

more toxic  t h a n  the  3, 4, 5-subst i tuted analogs. Compound  
VI,  M M D A  3a, was the  mos t  tox ic  of the group and it  
alone produced  clonic convuls ions and vocal iza t ion  pr ior  
to death.  The  o ther  compounds  led to easy  deaths,  ap-  
pa ren t ly  due to resp i ra tory  paralysis.  All compounds  dis- 
p layed ini t ial  behaviora l  changes a t  the  levels listed. The  
responses observed were l igh t  t remors  accompanied  by  
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rapid  scra tching and a huddl ing  tendency .  These effects  
disappeared wi th in  3 h, and there  were no not iceable  
after-effects.  

The in tox ica t ion  syndrome  in h u m a n  subjects ,  resul t ing 
f rom the  quant i t ies  shown in the  Table,  is qua l i t a t i ve ly  
s imilar  to t h a t  which results f rom mescaline,  excep t  t h a t  
the  color effects, and to a large ex t en t  the  nausea,  are 
absent.  As a general iza t ion,  the  M M D A  series leads to the  
more empa th ic  and  p leasant  responses, whereas  personal  
anx i e ty  and restlessness were c o m m o n  wi th  TMA-2. The  
vicinal  analog,  TMA-3,  demons t r a t ed  ne i ther  physical  nor  
psychot ropic  effects, even  in dosages in excess of those  
shown to  be adequa t e  for  T M A  and MMDA. W i t h  the  
o the r  three  or tho-methoxy  der iva t ives ,  however ,  hypno-  
gogic ha l luc ina to ry  synthesis  and t o t a l  recall  are  present  
and are  s imilar  to  mescal ine.  

Rdsumd. Quat re  amph6 tamines  anMogues a u x  sub- 
s tances chimiques  psychomim4t iques  connues,  la 3,4, 5- 
t r i m 6 t h o x y a m p h 6 t a m i n e  e t  la  3-m~thoxy-4,  5-m6thyl~ne- 
d ioxyamph4tamine ,  on t  4t4 synth4tis6es.  Le  d~placement  
d ' un  m6thoxy l  ~ une  posi t ion ortho- de la chaine  ali- 
pha t ique  a montr6,  dans  trois  cas une ampl i f ica t ion 
mul t ip le  quan t  £ l 'eff icacit6 humaine .  

A. T. SHULGIN 

The Dow Chemical Company, Walnut Creek (Cali/ornia, 
USA), February IO, 7964, 

A d s o r p t i o n  o f  H a g e m a n  F a c t o r  ( F a c t o r  X I I )  o n  
C o l l a g e n  

I t  is general ly  accepted  t h a t  collagen fibres p l ay  an  im- 
Por t an t  role in haemostasis .  Severa l  au thors  I-~ have  
described the  aggrega t ing  effect  of suspensions of connec-  
t ive  t issues and collagen fibres on blood pla te le ts  in vitro. 
The p la te le ts  adher ing  to t he  t r auma t i zed  vessel  wal l  
form a haemos ta t i e  plug. The  purpose of our  exper iments  
was to  s t udy  the  adsorp t ion  of t he  blood c lo t t ing  factors 
on collagen. 

Collagen was prepared  f rom bovine  tendons  according 
to the  me thod  of EINmNDER and SCHUBERT*. Two kinds 
of h u m a n  c i t ra ted  p lasma  were used:  (a) p la te le t - r ich  

p lasma (about  400,000 pla te le ts  per  mma), and (b) pla te-  
le t -poor  p lasma (about  30,000 pla te le ts  per  m m  3) ob ta ined  
by  two-s tage  cen t r i fuga t ion  of  2000 R P M  for 10 rain and  
10,000 R P M  for 10 min.  P l a s m a  was p repared  in sili- 
conized glassware.  

T h e  fol lowing de te rmina t ions  were  m a d e :  p la te le t  
coun t  (Rees-Ecker  method) ,  c lo t t ing  t i m e  of  recalcif ied 

I j .  HucuEs, C.R. Soc, Biol, (Paris) 16d, 866 (1960). 
M. B. ZUCXER and J, BORELLX, Proc. Soc. exp. Biol. Med. (New 
York) 109, 779 (1962), 

3 T. HovIG, Thromb, Diath, Haem. 9, 248 (1963). 
4 j. EINBINDER and M. SCHUBERT, J. biol. Chem. 188, 335 (1950). 
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plasma,  p ro th rombin  t ime  (QvmK), f ibr inogen b, ' t rue  
p ro th rombin ' ,  factor  V, factors V I I  and  X ~, p lasmino-  
gen and an t ip lasmin  ~. Fac tors  V I I I ,  I X ,  X I  and X I I  
were de termined  by  the  one-stage s l ight ly modif ied 
methods  of SOULIER and LARRIEUS Plasmas  of pa t ien ts  
wi th  congeni ta l  deficiency of the  above  factors were used 
as substrates  for these de terminat ions .  The  so-called 
' exhaus ted  p lasma '  (plasma art i f icial ly depr ived  of fac- 
tors  X I  and XlI, prepared  according to  WAALER 9) has 
also been used to de te rmine  the  level  of bo th  to ta l  fac tor  
X I  and to ta l  factor  X l I  together .  The  level  of b lood 
c lot t ing factors in the  tes ted  blood p lasma was calcula ted 
by  means of in te rpola t ion  f rom s tandard  di lut ion curves.  

Samples  of h u m a n  blood p lasma  were shaken wi th  
var ious  amount s  of collagen for 10 rain at  room tempera -  
ture.  P la te le t  coun t  and  c lo t t ing  factors were de te rmined  
in supe rna t an t  a f te r  cen t r i fuga t ion  of collagen fibres. 

E x p e r i m e n t a l  resul ts  are presented  in t he  Table.  I t  can  
be seen t h a t  collagen, shaken  wi th  p la te le t - r ich  plasma,  
adsorbs abou t  30-45% of H a g e m a n  factor.  The  adsorp-  
t ion  of p la te le t -poor  p lasma on col lagen causes a decrease 
of H a g e m a n  fac tor  to 20% and of fac tor  I X  to 72% of 

The influence of collagen on platelet count and blood clotting 
factors 

Clotting test Platclet-rich plasma Platelet-poor plasma 

Before After Before After 
adsorption adsorption adsorption adsorption 

Platelet count 410000 1 5 8 5 0 0  30000 22500 

Protrombin time 15.0 sec 15.0 see 15.6 sec 15.6 see 
Clotting time of 125,0 sec 132.5 sec 139.0 scc 159.0 sec 
rccalcificd plasma 
Fibrinogen 280 rag% ~50 rag% 380 rag% 390 rag% 

Prothrombin- 
Factor II 100% 87.9 % 100% 93.7 % 
Factor V 100% 100 % t00% 100 % 
Factor VII + X 100% 100 % 100% 100 % 
Factor VIII 100% 87.6 % 100% 91.6 % 
Factor IX 100% 81.~5% 100% 72.11% 
Factor XI 100% 100 % 100% 100 % 
Factor XI+ XII ~ 100% 54.6 % 100% 21 % 
Factor XlI  100% 73 % 100% 20 % 
Plasminogen 100% 100 % 100% 100 % 

Antiplasmin 100% 100 % 100% 100 % 

~Testcd on exhausted plasma. 

thei r  ini t ial  values.  This  p rocedure  did no t  s ignif icant ly  
affect  o ther  c lo t t ing  factors,  inc luding P T A  (factor XI) .  

I t  has been not iced t h a t  a sample  of h u m a n  plasma,  
adsorbed six t imes  wi th  collagen (20 mg/ml) ,  conta ins  
about  5 - 7 %  of H a g e m a n  factor,  

The  following expe r imen t  was per formed in order  to 
e lute  H a g e m a n  fac tor  f rom collagen. 10 cm s of p lasma 
were shaken wi th  200 mg  of collagen. Af te r  cent r i fuga-  
tion, the  prec ip i ta te  was twice washed  wi th  dist i l led 
w a t e r  and wi th  0.9% NaCI. T h e n  0.9% NaC1 was added  
and the  p H  was ad jus ted  to 10.5. T h e  e luate  conta ined  
abou t  0.7% of pro te in ;  the  yield of H a g e m a n  fac tor  
being 25%, I t s  specific a c t i v i t y  increased about  10 t imes  
as compared  wi th  h u m a n  plasma.  

The  conclusion m a y  be d rawn  t h a t  H a g e m a n  fac tor  is 
a lmos t  se lec t ively  adsorbed f rom h u m a n  p lasma  by  colla- 
gen and t h a t  i t  is possible to  e lute  th is  fac tor  from col lagen 
fibres in alkal ine med ium.  

The  adsorpt ion  of H a g e m a n  fac tor  is grea ter  in p la te le t -  
poor  plasma.  I t  is suggested t h a t  platelets ,  adher ing  to the  
col lagen fibres, interfere  wi th  the  adsorpt ion  of H a g e m a n  
factor.  

I t  is possible t h a t  the  adsorp t ion  of H a g e m a n  fac tor  by  
collagen also occurs  in vivo and  t h a t  th is  p h e n o m e n o n  is 
of some significance in haemostasis .  I t  seems t h a t  ce r ta in  
p repa ra t ive  procedures,  e.g. separa t ion  of P T A  and  
H a g e m a n  factor,  pur i f ica t ion  of H a g e m a n  factor ,  and  
prepara t ion  of Hageman-def i c i en t  plasma,  could be 
e labora ted  on the  basis of the  expe r imen ta l  facts  pre- 
sented above  ~0. 

Rdsumd. Nous  avons  t rouv6  que  le fac teur  H a g e m a n  
(factor XI I ) ,  contenu dans le p lasma h u m a i n  ci trat6,  
pauv re  en p laquet tes ,  est  adsorb~ presque  s~ lec t ivement  
pa r  le coltag~ne. I1 est 5galement  possible d '~luer  ce fac- 
teur  au p H  alcalin. 
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Photodynamic Effect of Dye on Frog Muscle 
Fibre Using Mtcroelectrodes 

ROSENBLUM 1 repor ted  t h a t  frog sartori i ,  when stained 
by  Rose Bengal  and i l lumina ted  by  an art if icial  source of 
l ight  from tungs ten  lamp,  developed tw i t ch  cont rac t ions .  
We  were in teres ted  in s tudy ing  the  effect  of l ight  on the  
rest ing potent ia ls  of s ta ined  muscle  fibres and examin ing  
whe the r  the  pho todynamic  effect  of the  dye is exe r t ed  on 
the  fibre membrane .  

Frog  sartori i  f rom Rana pipiens were s ta ined by  Rose 
Bengal  (1:25,000) for 2 h in the  dark ;  then  l ight  f rom a 

300 w a t t  tungs ten  l amp  a t  a d is tance  of 18 inches was 
focused on the  muscle  for va ry ing  per iods of t ime.  An 
IR-glass  fi l ter was in terposed to exclude the  effect  of 
heat.  The  membrane  rest ing potent ia ls  were recorded by  
the  me thod  of NASTUK and HODGKIN 2. The  res t ing mem-  
brane  potent ia ls  of s ta ined fibres in frog Ringer  did no t  
differ s ignif icant ly f rom uns ta ined  fibres. There  was no 

I W.J .  ROSENBLUM, J. cell. comp. Physiol. an, 73 (1960). 
2 W. L. NASTUK and A. L. HODGKIN, J. cell. comp. Physiol. sa, 39 

(1950). 


