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Optimal Aminco-Bowman Spectrophotofluorometer Slit Sfzes and Arrangements for the Analysis 
of Serotonin-O.P.T. 

The need to measure  subti le drug responses in discrete, 
small  t issue areas of re la t ive ly  low serotonin concentra-  
t ion 1 has imposed severe sens i t iv i ty  requi rements  on fluo- 
romet r ic  analyses since serotonin is f requent ly  analyzed 
ve ry  near  the  detec t ion  l imit .  Recent ly ,  MAICK~L and 
M I L L E R  2 a n d  MAICKEL,  C o x ,  SAILLANT a n d  MILLER a h a v e  
repor ted  react ion of o r thoph tha ld ia ldehyde  (O.P.T.) wi th  
a number  of 3-, 5- and 3-, 5-subst i tuted indoles including 
serotonin;  a 20-fold increase in serotonin s tandard  
f luorescence was obta ined  over  convent iona l  methods  as 
a resul t  of this reaction.  No data,  however ,  have  been 
presented  as opt imiz ing  f luorometer  slit  sizes and arrange- 
ments,  ye t  by  careful slit selection, de tec t ion  sens i t iv i ty  
can of ten be great ly  improved  4. This  paper  presents  
exper iments  per formed to select op t ima l  sizes and arrange-  
ments  of the  A m i n c o - B o w m a n  Spec t rophotof luoromete r  
(S.P.F.) slits specifically for analysis of the  serotonin- 
O.P.T.  complex.  Selection was based on a t rade-off  s tudy  
be tween  S.P.F.  resolution,  sens i t iv i ty  and p r imary  scat- 
ter ing produced under  var ious  conditions.  For  the  t rade-  
off, greater  weight  was p laced  on the  ach ievemen t  of 
h ighes t  resolut ion and sens i t iv i ty  since scat ter ing is 
tolerable.  

Mater ia ls  and methods. Spect rophotof luorometer .  The 
A m i n c o - B o w m a n  S.P.F.  exper imenta l  set t ings are indi- 
ca ted  in the  Table.  Sli t  a r rangements  represent ing  5 
degrees of resolut ion and sens i t iv i ty  were used. Group I 
was set up for m a x i m a l  resolut ion and lowest  sensi t ivi ty,  
whereas  Group V was set up for m a x i m a l  sens i t iv i ty  and 
lowest  resolution.  Each  of the  5 groups was in tu rn  
s tudied in 3 degrees of scat ter ing.  Group VI  is s imilar  
to V-B in slits 1-6;  slit 7 was var ied  in 3 degrees of scat- 
ter ing to de te rmine  the  op t ima l  de tec tor  slit size. 

P repara t ion  of o -Ph tha ld ia ldehyde  (O.P.T.)5. Dissolve 
50.0 mg  of C6H~(CHO)2 in suff icient  absolute  e thanol  to 
ob ta in  exac t ly  100 ml ;  weighing mus t  be per formed in 
glass since O.P.T.  a t tacks  glassine paper.  W h e n  stored 
in a glass s toppered bot t le  at  4 ~ i t  is s table for at  least  
one month .  

Serotonin-O.P.T.  specimens.  1 . 0ml  al iquots  of a 
620 ng /ml  serotonin s tandard  6 in 0 .1N HC1 were t rea ted  
wi th  0.2 ml  of 0.05 g/100 ml  (w/v) O.P.T. ,  2.0 ml  of 
I 0 N  I-IC13 and read. Specimens were ac t iva ted  a t  360 nm 
wave leng th  and f luorescent  emission recorded on a 
Honeywel l  solid s ta te  X - Y  recorder  which scanned f rom 
200-800 nm wavelengths .  Fluorescence in tens i ty  of the  
serotonin-O.P.T,  samples was read a t  470 n m  wave-  
length  3. 

Results.  Resul ts  (Figure) ind ica ted  a t  (a) VI-C was 
e l imina ted  f rom considerat ion based on poor  resolut ion 
and sensi t iv i ty  in re la t ionship to VI -A  and VI-B.  Since 
resolut ion and sca t ter ing  were s imilar  in VI -A  and VI-B,  
slit size V I - A  (5 m m  in posi t ion 7) was considered prefer- 
ent ia l  based on sensi t ivi ty .  (b) Groups I - I V  were elim- 
ina ted  f rom considerat ion due to poor  overal l  sens i t iv i ty  
and resolut ion and high sca t ter ing  in comparison to 
Group V. (c) V-A was e l imina ted  f rom considerat ion 
based on poor  resolut ion and sensi t iv i ty  in relat ionship 
to the  o ther  2 a r rangements  in t h a t  group. V-C (5.0, 4.0, 
5.0, 5.0, 4.0, 5.0 and 5.0 m m  in posit ions 1-7, respect ively)  
produced  op t imal  condit ions for reading of serotonin- 
O.P.T. f rom the  s tandpoin ts  of m a x i m a l  sens i t iv i ty  and 
resolution.  Since greater  resolut ion was produced by  
V-C over  V-B, the  increase in sens i t iv i ty  of V-C over  V-B 
was more  than  compensa ted  for the  slight increase in 
sca t ter ing  be tween  these two. 

Discussion.  The o p t i m u m  Aminco -Bowman  S.P.F.  slit 
sizes and posit ions need to be de te rmined  for each sub- 
s tance (serotonin, catecholamines,  h is tamine,  etc.) on an 
individual  basis. These are not  s tandardized and thei r  
de te rmina t ion  is an essential  prerequis i te  for precise 
f luorometr ic  detection,  and for op t imal  S.P.F.  sensi- 
t i v i ty  4. 
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Spectrophotofhorometer resolution, sensitivity and primary scat- 
tering for slit positions and sizes tested. Resolution has been deter- 
mined at ~70 nm wavelength accordiug to the following equation: 

Peak width at half-height, nm 
Resolut ion = 

Min imum sl i t  width ,  m m  

Peak  wid th  at  hal f -height  (or ha l f - in tens i ty  b a n d  width)  is the 
span of wave leng ths  l eav ing  the emission monoehromator ,  each of 
which const i tu tes  a t  l eas t  half  as much  energy  as does the wave- 
l eng th  of m a x i m a l  emission. Sens i t iv i ty  is expressed in  t e rms  of 
fluorescence i n t ens i t y  (F.I.) produced at  470 n m  wave leng th  at  an  
instrumental attenuation of 3.0% full scale and a sensitivity of 
40 sensitivity units. Primary scattering is expressed in terms of 
F.I. produced at 360 nm wavelength at similar attenuation and 
sensitivity settings. 

t j. H. THOMPSON, Eur. J. Pharmacol. 2, 329 (1968). 
2 R. P. MAICKEL and F. P. MILLER, Analyt. Chem. 38, 1937 (1966). 
3 R. P. MAICXEL, R. H. Cox JR., J. SAILLANT and F. P. MILLER, 
Int. J. Neuropharmac. 7, 275 (1968). 
R. F. CHEN, Analyt. Biochem. 20, 339 (1967). 

5 Mann Research Laboratories, 136 Liberty Street, New York 
(N.Y. 10006, USA), Lot No. 53369 was used for all experiments. 

6 Serotonin creatinine sulfate, Sandoz Pharmaceuticals, Inc., 
Route I0, Hanover (N.J. 07936, USA!, Lot No. 511786 was used 
for all experiments. 
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Slit sizes and positions tested for optimization of spectroph0to- 
fluorometer resolution, sensitivity and primary scattering 

Slit position 
Group 1~ 2 �9 3 b 4 b 5 ~ 6~ 7 c 

Aetiva- Cell Cell Cell Cell Emis- Detec- 
tion sion tor 
Mono- Mono- 
chro- ebro- 
mator  mator  

I-A 1.0 0.5 1.0 1.0 0.5 1.0 5.0 
B 1.0 0.5 3.0 3.0 0.5 1.0 5.0 
C 1:0 0.5 5.0 5.0 0.5 1.0 5.0 

II-A 2.0 1.0 1.0 1.0 1.0 2.0 5.0 
B 2.0 1.0 3.0 3.0 1.0 2.0 5.0 
C 2.0 1.0 5.0 5.0 1.0 2.0 5.0 

III-A 3.0 2.0 1.0 1.0 2.0 3.0 5.0 
B 3.0 2.0 3.0 3.0 2.0 3.0 5.0 
C 3.0 2.0 5.0 5.0 2.0 3.0 5 .0  

IV-A 4.0 3.0 1.0 1.0 3.0 4.0 5.0 
B 4.0 3.0 3.0 3.0 3.0 4 .0  5.0 
C 4.0 3.0 5.0 5.0 3.0 4.0 5.0 

V-A 5.0 4.0 1.0 1.0 4.0 5.0 5.0 
B 5.0 4:0 3.0 3 . 0  4.0 5.0 5.0 
C 5.0 4.0 5.0 5.0 4.0 5.0 5.0 

VI-A 5.0 4.0 3.0 3.0 4,0 5.0 5.0 
B 5.0 4.0 3.0 3.0 4,0 5.0 3.0 
C 5.0 4.0 3.0 3.0 4.0: 5.0 1.0 

t h e  e x c e p t i o n  t h a t  a s ing le  p o l a r i z e r  w a s  p l a c e d  in  pos i -  
t i o n  4, w h e r e a s  GLICK e t  a12 u s e d  s l i t  a r r a n g e m e n t  No .  3. 
MAICKEL e t  a l )  r e p o r t e d  u s i n g  s l i t  s izes  3.0 m m  in  pos i -  
t i o n s  1 - 6  a n d  1.0 m m  in  p o s i t i o n  7 for  a n a l y s i s  of  s e ro -  
t o n i n - O . P . T .  ; h o w e v e r ,  t h i s  c o m b i n a t i o n  w a s  a p p a r e n t l y  
s e l e c t e d  a r b i t r a r i l y .  

T h e  s l i t  s i zes  a n d  P o s i t i o n s  s e l e c t e d  h e r e  r e p r e s e n t  a 
t r a d e - o f f  b e t w e e n  i n s t r u m e n t a l  r e s o l u t i o n ,  s e n s i t i v i t y  a n d  
p r i m a r y  s c a t t e r i n g .  A s  c a n  be  seen ,  a c o m p r o m i s e  w a s  
n e e d e d ,  b u t  t h e  c o m b i n a t i o n  s e l e c t e d  a p p e a r s  o p t i m a l  
f r o m  t h e  s t a n d p o i n t s  of  g r e a t e s t  i n s t r u m e n t a l  r e s o l u t i o n  
a n d  s e n s i t i v i t y  in  t h e  f l u o r o m e t r i c  m e a s u r e m e n t  o f  t h e  
s e r o t o n i n - O . P . T ,  c o m p l e x  1~ 

Rdsumd. U n e  s61ect ion  de s  d i m e n s i o n s  e t  d e s  a r r a n g e -  
m e n t s  o p t i m a u x  d e s  f e n t e s  a 6t4  6 t u d i 6 e  p o u r  l ' 6 v a l u a t i o n  
d u  c o m p l e x e  s 6 r o t o n i n e - O . P . T .  ( o - p h t h a l d i a l d 6 h y d e )  a u  
m o y e n  d u  s p e c t r o p h o t o f l u o r i m 6 t r e  A m i n c o - B o w m a n .  L e s  
m e i l l e u r e s  c o n d i t i o n s  o n t  6t6  r6a l i s6es  a v e c  les d i m e n s i o n s  
de  5.0, 4.0, 5.0, 5.0, 4.0, 5.0 e t  5.0 m m  d a n s  les p o s i t i o n s  
1 -7  r e s p e c t i v e m e n t .  

J .  H .  THOMPSON, CH, A.  SPEZIA 
a n d  M. ANGULO 

Department o/ Pharmacology and 
Experimental Therapeutics U.C.L.A. School o/Medicine, 
Los Angeles (Cali/ornia 90024, USA), 37 March 1969. 

Slit sizes in mm.  
Principal functions : * Resolution 
o scattering and sensitivity.  

and sensitivity; b scattering; 

S o m e  i n v e s t i g a t o r s  h a v e  r e p o r t e d  t h e  u s e  of  spec i f i c  
c o m b i n a t i o n s  o f  s l i t  s i zes  a n d  p o s i t i o n s  ~or i n d i v i d u a l  
f l u o r o m e t r i c  m e a s u r e m e n t s ,  h o w e v e r ,  t h e i r  e f f e c t i v e n e s s  
h a s  n o t  a l w a y s  b e e n  p r o v e n  w i t h  p u b l i s h e d  d a t a .  F o r  
t h e  a n a l y s i s  of  s e r o t o n i n  b y  ]3OGDANSKI e t  a l . ' s  m e t h o d  7, 
WISE s h a s  u s e d  A m e r i c a n  I n s t r u m e n t  Co. s l i t  a r r a n g e -  
m e n t  No .  5 ( w h i c h  is s i m i l a r  t o  t h a t  r e p o r t e d  here )  w i t h  

7 D. F. BOGDANSKI, A. PLETSCHER, B. B. BRODIE and S. UDEN- 
FRIEND, J. Pharmae. exp. Ther. 777, 82 (1956). 

s C. D. WISE, Analyt. Biochem. 78, 94 (1967). 
9 D. GLICK, D. YON RED-LIen and B. DIAMANT, Bioehem. Pharmac. 

16, 553 (1967). 
10 This research was supported in part  by  grants from the American 

Medical Association Education and Research Foundation and 
National Science Foundation to J.H.T. T h e  authors wish to 
express their thanks to Mr. HARRY ALTHOUSE Of Sandoz Pharma- 
ceuticals, Inc., for the generous supply of serotorlin creatinine 
sulfate. 

C O N G R E S S U S  

Israel France  

2nd Internat ional  S y m p o s i u m  on A n i m a l  and 
Plant  Tox ins  

in Tel Aviv 22 F e b r u a r y - J  March 7970 

U n d e r  t h e  a u s p i c e s  of  t h e  I n t e r n a t i o n a l  S o c i e t y  of  T o x i -  
c o l o g y  a n d  t h e  T e l  A v i v  U n i v e r s i t y  t h e  S y m p o s i u m  wi l l  
be  h e l d  in  t h e  T e l  A v i v  H i l t o n  H o t e l .  
C o r r e s p o n d e n c e  for  f u r t h e r  i n f o r m a t i o n  to  be  a d d r e s s e d  to  : 
P l a n n i n g  C o m m i t t e e ,  2 n d  I n t e r n a t i o n a l  S y m p o s i u m  o n  
A n i m a l  a n d  P l a n t  T o x i n s ,  P . O . B .  16271,  T e l A v i v  ( Is rae l ) .  

La 21 ~* r4union annuel le  de la Soci6t6 de Chimie  
phys ique  aura lieu 

Paris du 22 au 25 Septembre 1970. 

E l l e  s e r a  c o n s a c r 6 e  ~ u n e  d i s c u s s i o n  s u r  le s u j e t  de  l ' E t a t  
de  T r a n s i t i o n  r 6 a c t i o n e l s :  mod61es  g 6 n 6 r a u x ,  s y s t g m e s  
h y d r o c a r b o n g s .  
P o u r  t o u s  r e n s e i g n e m e n t s ,  s ' a d r e s s e r  a u  S e c r 6 t a r i a t  G6- 
n 6 r a l  de  la  Soci6t6  de  C h i m i e  p h y s i q u e ,  10, r u e  V a u q u e l i n ,  
F -75  P a r i s  5e (F r ance ) .  

C O R R I G E N D U M  

J.  W .  P a r k e r ,  J o a n  S te ine r ,  A n d r e a  Cof f in ,  R .  J. L u k e s ,  
K a t h l e e n  B u r r  a n d  L a u r a  B r i l l i a n t i n e :  Blastomitogenic 
Agents in Leguminosae and Other Families, E x p e r i e n t i a  
25, fasc .  2, p,  187 (1969).  B e c a u s e  o f  a n  i n a d v e r t e n t  
r e v e r s a l  o f  code  n u m b e r s  t h e  e x t r a c t  of  Trixi s calitornica 

w h i c h  w a s  r e p o r t e d  as  s h o w i n g  3 8 . 6 %  t r a n s f o r m a t i o n ,  
w a s  a c t u a l l y  f r o m  a Phaseolus spec ies .  T h e  Trixis 
cali/ornica s e e d s  h a v e  s u b s e q u e n t l y  b e e n  t e s t e d  fo r  
a c t i v i t y  a n d  h a v e  p r o d u c e d  no  s i g n i f i c a n t  t r a n s f o r m a -  
t i on .  


