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m-MSH, 2/~g/ml, was observed not to affect the normal 
frequency of amplitude changes. 

Neither fl-MSH nor ~-MSH produced any change in 
the frequency of the basic 300 cps signal. 

Discussion. The results presented clearly show tha t  
fl-MSH, like LSD and provocative stimulation, decreases 
the number of times the transparent  knife fish alters the 
amplitude of its spontaneous discharge. These da ta  are 
in agreement with the suggestion tha t  fl-MSH enhances 
the excitability of the mammal ian  nervous system x-~, and 
would imply that  this may be part of its physiological 
role in the fish as well as in the mammal.  However, from 
the observations described here, we cannot determine 
whether this action in the transparent  knife fish is due 
to a direct action on the nervous system. I t  would appear 
to be relatively specific for fl-MSH since ~-MSH had no 
such action in the doses used. 

The latent  period required for activation of the knife 
fish was longer than tha t  reported for the actions of 

.fl-MSH on the spinal cord 1-~ in mammals. This long 
latent period in the fish is of the order of tha t  required for 
maximal dispersion by MSH of the melanin granules in 
the melanocytes of the frog and may simply be peculiar 
to actions of MSH in cold blooded animals, i t  is, however, 
reminiscent of the latent period required for fl-MSH 
activation of the 'stretching crisis' described by FERRARI, 
GESSA, and MARGIN in the dog ~. 

The electric fish appears to be an effective tool for the 
study of drug action. In addition, the observations 
derived from the present studies, as well as those pub- 
lished earlier x-3, suggest tha t  the possible clinical signifi- 
cance of fl-MSH should be evaluated in a variety of 
neurological and psychiatric diseases L 

RdsumA L'hormone m61anophor6tique fl-MSH, 
des concentrations de 0.t h 0.2 pg]ml duns l 'eau de 
l 'aquarium, produit  une diminution de la fr6quenee des 
modifications spontan6es de l 'amplitude des d6charges 
61ectriques du poisson G. eigenmannia. Ces r6sultats sont 
en accord avec les observations ant6rieures montrant  
divers effets de fl-MSH sur l 'activit6 61ectrique du 
syst~me nerveux central chez les mammif~res. 
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Experiments  Concerning the Incorporation of 
Labelled Adenine into Ribonucleic Acid in 

Normal  Sea Urchin Embryos and in the Hybrid 
Paracentrotus~ x Arbacia~ 

In our previous studies~-~, it was found tha t  there is 
a distinct increase in the content of desoxyribonucleic 
acid (DNA) in normal sea urchin embryos from early 
blastula to the pluteus stage. The same conclusion has 
been reached by other authors (for references, see 
WHITELEY and BALTZER 1, CHEN ~). The increase is rapid 
in Paracentrotus lividus (PP) and Sphaerechinus granularis 
(SS), but  apparently much slower in Arbacia lixula (AA) 
(compare 5, Figure 3). 

In the hybrids, the behaviour of DNA is different 
according to the parental  species used, In the combination 
P. lividus $ × A. lixula ~ (PA), file DNA synthesis 
becomes already reduced at  the end of blastulation and 
the beginning of gastrulation. At  a later period, the 
values are approximately intermediate between the 
parental  species. In  the reciprocal combination AP, the 
DNA content is at  first the same as that  in the maternal  
controls; after 25 h, it amounts to only 50% of AA. For  
the hybrid combinations of P. lividus × S. granularis, 
the DNA synthesis is almost normal in SP, but  strongly 
inhibited in PS (about 50% of PP). In the last combina- 
tion, cytological evidence indicates tha t  most of the 
paternal chromosomes are eliminated at  the early cleav- 
ages a-L 

One significant result of these studies is tha t  the total  
quant i ty  of ribonucleic acid (RNA) remains constant 
during normal development of all three sea urchin 
species. Even in the hybrid embryos, the total  RNA 
remains normal in spite of tile reduction in DNA (see 
Figure 7 in ]3ALTZER and CHErt3; Figure 4 in CHEN, 
BALTZER and ZELLER*). In other words, the inhibition of 

DNA synthesis has no effect on total  RNA. This result 
is unexpected and appears inconsistent with the current 
hypothesis that  DNA acts as a template for the synthesis 
of RNA which plays a key role in the biosynthesis of 
proteins. I t  is possible tha t  in spite of the constancy of 
total  RNA, changes in the turnover  of this nucleic acid 
take place in the course of morphogenesis. In the hybrid 
embryos, the inhibition of DNA synthesis perhaps 
affects only the metabolic processes in RNA and has no 
influence on its total  quanti ty.  As a first step in our 
a t tempt  to check this important  point, investigations 
have been carried out to analyse the incorporation of 
radioactive adenine into RNA in normal embryos and 
in the hybrid PA. We found tha t  the patterns of RNA 
turnover in the controls is species-specific, and tha t  in 
the hybrid it differs distinctly from the parental  species. 
Although our experiments are still of a preliminary 
character, they have yielded a new aspect on the morpho- 
genetic role of !RNA, especially for the hybrid develop- 
ment.  In the following, some major  points of our recent 
results will be summarized. 

The sea urchin species Paracentrotus lividus, Sphaerech- 
inus gramdaris and Arbacia lixula were used in the 
present study, which was carried out in the Zoological 
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S t a t i o n  a t  Nap les  in  M a r c h  a n d  Apr i l  1962. T h e  h y b r i d -  
i za t ion  of  P A  was  p e r f o r m e d  acco rd ing  to  t h e  m e t h o d  of 
ELSTER s us ing  0 . 1 N  N a O H  a n d  Arbacia egg wate r .  All 
cu l tu res  were k e p t  a t  18°C. F o r  Paracentrotus, Sphaerech- 
inus a n d  t h e  h y b r i d  P A  100, a n d  for Arbacia 200 e m b r y o s  
were  used  in each  analysis .  T he  r a d i o a c t i v e  p recu r so r  was  
adenine-8-C~4-sulphate  (28.3 m C / m M )  f rom t he  Rad io -  
chemica l  Centre ,  A m e r s h a m  (Eng land) .  

B iochemica l  aflalysis (for deta i ls ,  see CHENS'Z°): 
E m b r y o s  of des i red  d e v e l o p m e n t a l  s t ages  were  c o u n t e d  
a n d  c o n c e n t r a t e d  to  a m i n i m a l  v o l u m e  of 30 F1 in  a 
s i l iconized glass tube .  To th i s  50 F1 sea  w a t e r  w i t h  
labe l led  a d e n i n e  (6 #C/ml)  were  added .  T he  f ina l  i so tope  
c o n c e n t r a t i o n  in t he  i n c u b a t i o n  m e d i u m  was  3 .75 / ,C /ml .  
T h e  e m b r y o s  were  i n c u b a t e d  a t  r oom t e m p e r a t u r e  
(20-22°C) for  e x a c t l y  40 rain.  A t  t h e  end  of i n c u b a t i o n ,  
20 #1 a b s o l u t e  e t h a n o l  were  a d d e d  to  s t op  t h e  u p t a k e  
process.  P r o c e d u r e s  for  e x t r a c t i n g  R N A  were  t h e  s a m e  
as those  desc r ibed  b y  SCOTT, FRACCASTORO a n d  TAFTZI 
w h i c h  h a v e  been  also used  in  our  p rev ious  studiesg,  X° I n  
general ,  t h e  acid-  a n d  fa t - so luble  s u b s t a n c e s  were 
r e m o v e d  b y  t r e a t i n g  t h e  e m b r y o s  f i rs t  w i t h  50 F1 of 
0 ,3n  perch lor ic  ac id  a n d  t h e n  w i t h  100 pl  of 80% e thano l .  
F i n a l l y  t h e y  were  w a s h e d  t h r e e  t i m e s  in 100 /*1 of a n  
e t h a n o l - e t h e r  m i x t u r e  (3 v o l u m e s  96% e t h a n o l  + 1 vo l -  
u m e  e t h y l e t h e r ) .  All  so lu t ions  were  p rev ious ly  cooled,  
a n d  d u r i n g  t h e  t r e a t m e n t s  t h e  t u b e s  were  k e p t  in  a n  
ice-cold w a t e r - b a t h .  R N A  was  e x t r a c t e d  b y  t r e a t i n g  t he  
e m b r y o s  w i t h  50 #1 of i n  N a O H  a t  22°C for 60 rain.  
Af t e r  a d d i n g  10 #1 of 6 n  HC1 a n d  m i x i n g  t h e  c o n t e n t s  
t h o r o u g h l y  b y  s t i r r ing ,  t h e  r e a c t i o n  t u b e s  were cooled 
d o w n  i m m e d i a t e l y  in  a n  i c e - b a t h  a n d  t h e n  cen t r i fuged .  
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Changes in the incorporation of 14C-adenine into RNA during the 
embryonic development of PP (o), SS (A), AA (x) and PA (*). 
Ordinate: incorporation expressed as radioactivity in counts per min 
(cpm) per 100 embryos; abscissa: age in hours after fertilization at 
18 ~ C. Each point represents the average value of 2 to 6 determinations 
from 4 separate series (85, 38, 39, 40) for PP, 3 series (36, 39, 40) for 
AA, 3 series (38, 39, 40) for PA and one series (37) for SS. Symbols 
for the embryonic stages: h = hatching, BIMy-1 = early blastula 
with moving-in of the primary mesenchyme ceils, B1My-2 = late 
blastula with ring of mesenchyme cells, G J 0  = beginning of gastru- 
lation, J1/2 = middle gastrula with gut half invaginated, J4/5 = late 
gastrula with gut fully invaginated, Pri = prisma stage, Pl-1 and 

P1-2 = early and late pluteus stages before feeding. 

T h e  s u p e r n a t a n t  so lu t ion  was  ca re fu l ly  p i p e t t e d  in to  a 
p l a n c h e t  a n d  dr ied  a t  60°C for  a t  l eas t  24 h.  T h e  rad io-  
a c t i v i t y  of t he  R N A  e x t r a c t  was  m e a s u r e d  in a window-  
less gas-f low c o u n t e r  f rom the  Trace r l ab .  

I t  shou ld  be  m e n t i o n e d  t h a t  a l m o s t  no  r a d i o a c t i v i t y  
could be  d e t e c t e d  in t he  res idue a f t e r  t he  t r e a t m e n t  w i t h  
N a O H .  Our  ef for ts  to  e x t r a c t  D N A  b y  t r e a t i n g  t h e  
res idue  w i t h  1 .6n  perch lor ic  acid a t  60°C also fai led to  
d e t e c t  a n y  m e a s u r a b l e  a m o u n t s  of r a d i o a c t i v e  s u b s t a n c e s  
in  t h e  ex t r ac t .  Th i s  i nd i ca t e s  t h a t  u n d e r  t h e  p r e s e n t  
e x p e r i m e n t a l  cond i t i ons  t h e  label led  p recu r so r  was  
a l m o s t  en t i r e ly  i n c o r p o r a t e d  in to  R N A .  

As s u m m a r i z e d  in t he  Figure ,  t he  u p t a k e  of x4C- 
a d e n i n e  in n o r m a l  d e v e l o p m e n t  shows a species-specif ic  
p a t t e r n .  F o r  P P  t h e r e  is a r a t h e r  r a p i d  increase  in  
i n c o r p o r a t i o n  f rom t h e  ea r ly  m e s e n c h y m e  b l a s t u l a  ( the  
ea r l i es t  s t age  s t ud i ed  b y  us) to  t h e  b e g i n n i n g  of g a s t r u l a -  
t ion .  D u r i n g  g a s t r u l a t i o n  t h e r e  seems to  be  a s l igh t  drop .  
Af t e r  t h a t  t h e  increase  con t inues ,  a l t h o u g h  more  slowly, 
u n t i l  t h e  p lu t eus  s tage.  T h e  s ame  resu l t s  h a v e  been  
r e p o r t e d  b y  MARKMAN 12 f rom his  s t u d y  o n  t im rad io-  
a c t i v i t y  in  whole  e m b r y o s  w i t h  t h e  s ame  label led  pre-  
cursor .  The  increase  in i n c o r p o r a t i o n  f r o m  t h e  ea r ly  
m e s e n c h y m e  b l a s t u l a  to  t h e  p r i s m a  s t age  is a b o u t  d o u b l e  
in  b o t h  s tudies .  F o r  SS we f o u n d  t h a t  i t s  p a t t e r n  of  
i n c o r p o r a t i o n  is v e r y  s imi la r  to  t h a t  for  P P ,  b u t  a p p a r -  
e n t l y  s o m e w h a t  s lower  a t  all  c o r r e s p o n d i n g  s tages .  Th i s  
is obv ious ly  due  to  t h e  f ac t  t h a t  t he  d e v e l o p m e n t  of th i s  
sea  u r c h i n  species p roceeds  more  slowly. 

C o m p a r e d  to  t h e  a b o v e  two  species, t h e  r a t e  of i so tope  
u p t a k e  is v e r y  low in AA. T h e r e  is on ly  a s l igh t  increase  
f rom t h e  m e s e n c h y m e  b l a s t u l a  to  t h e  ea r ly  g a s t r u l a  a n d  
t h e r e a f t e r  i t  m M n t a i n s  a r a t h e r  c o n s t a n t  v a l u e  u n t i l  t h e  
p lu t eus  s tage .  As c a n  be  seen  in t he  F igure ,  t h e  over -a l l  
r e l a t ive  va lues  of r a d i o a c t i v i t y  in  A A  a m o u n t  to  on ly  
35 to  50% of those  in PP .  I n  t h i s  c o n n e c t i o n  i t  shou ld  
be  m e n t i o n e d  t h a t ,  acco rd ing  to  ou r  ear l ie r  da t a ,  t h e  egg 
v o l u m e  of A A  is a b o u t  59% a n d  i ts  t o t a l  N 64% of P P  
(see CrIEN s, x~). 

T h e  m o s t  i n t e r e s t i n g  p o i n t  is t h e  r e m a r k a b l e  s imi l a r i t y  
b e t w e e n  t h e  p a t t e r n  of D N A  s y n t h e s i s  a n d  t h a t  of t h e  
~4C-adenine i n c o r p o r a t i o n  in to  R N A  for t he  t h r e e  sea  
u r c h i n  species. I n  ou r  p rev ious  s tud ies  we d e m o n s t r a t e d  
t h a t  t he  D N A  f o r m a t i o n  rises r ap id ly  in P P  a n d  SS, w i t h  
o b v i o u s l y  a s l igh t  de l ay  in  t h e  l a t e r  species. I n  A A  t h e  
D N A  increase  is m u c h  less a n d  shows a p l a t eau  a f t e r  
g a s t r u l a t i o n a - L  Such  a s i m i l a r i t y  sugges ts  t h e  close 
m e t a b o l i c  r e l a t ions  b e t w e e n  t h e  two  nucle ic  acids,  
a l t h o u g h  i t  p r o v i d e s  us  w i t h  no  d i r ec t  ev idence  for  t h e  
D N A  con t ro l  of RNA.  

Our  d a t a  on  t h e  h y b r i d  P A  are  less ex tens ive ,  As 
s h o w n  in  t he  Figure ,  i t s  i n c o r p o r a t i o n  of 14C-adenine is 
st i l l  close to  t h a t  of t h e  m a t e r n a l  con t ro l s  u p  to  a b o u t  
26 h a f t e r  fe r t i l iza t ion .  F r o m  the  b e g i n n i n g  of m o r p h o -  
gene t i c  i nh ib i t i on ,  t h e  r a t e  of u p t a k e  dec reases  con-  
t i n u o u s l y  u n t i l  t h e  onse t  of degene ra t ion .  T h e  overa l l  
va lues  a re  h o w e v e r  s t i l l  h i g h e r  t h a n  t hose  of t h e  p a t e r n a l  
species. Thus, in contrast to the total quantity o/ R N A  
which has been shown to be normal, that means equal to 

s H. J. ELSTER, P, oux' Arch. Entw.Mech. Organ. 133 (1935). 
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n j .  F. SCOTT, A. P. FRACCaSTORO, and E. B. TXFT, J. Histoehem. 

Cytochem. 4, 1 (1956). 
12 B. MARKMAN, Exp. Cell Res. ca, 197 (1961). 
lZ p. S. CHEN, Exper. 14, 369 (1958). 
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that o/ PP ,  throughout the hybrid development, there is a 
definite reduction in its turnover. Since t h e  syn thes i s  of 
D N A  in th i s  h y b r i d  is also reduced,  th i s  i nd ica t e s  aga in  
t h e  m e t a b o l i c  co r re l a t ion  b e t w e e n  t he  two  nucle ic  
acids  x4. 

Zusammen/assung. I n k u b a t i o n  der  Seeigelkeime m i t  
14C-Adenin ergab,  dass  bet  r e inen  A r t e n  de r  E i n b a u  de r  
m a r k i e r t e n  S u b s t a n z  in die R N S  v o n  de r  M e s e n c h y m -  
b l a s tu l a  bis z u m  P l u t e u s  e indeu t ig  z u n i m m t .  Pa ra l l e l  zu r  
D N S - S y n t h e s e  ver l i iuf t  die Z u n a h m e  bet  Paracentrotus 
u n d  Sphaerechinus vie l  r a s che r  als bet  Arbacia. B e i m  

B a s t a r d  P A  n i m m t  dieser  E i n b a u p r o z e s s  m i t  B e g i n n  der  
m o r p h o g e n e t i s c h e n  H e m m u n g  (Each ca. 26 h) r a s c h  ab.  

P.  S. CHEN a n d  F.  BALTZER 

Zoologisches Institut der Universiffit Ziirich und Zoo- 
logisches Institut tier Universitiit Bern (Switzerland), 
Ju ly  10, 1962. 
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P R O  E X P E R I M E N T I S  

A Novel  Quantitative Application o f  T h i n  Layer 
Chromatography: Assay  of Tryptamine 

T h i n  l aye r  c h r o m a t o g r a p h y  is a t e c h n i q u e  w h i c h  is 
usua l ly  u sed  for q u M i t a t i v e  d e t e r m i n a t i o n s .  P r e v i o u s l y  
recognized  m e t h o d s  of q u a n t i t a t i v e  ana lys i s  h a v e  b e e n  
based  o n  e l a t i o n  a n d  s u b s e q u e n t  U V  ana lys i s  1 and ,  
more  of ten ,  o n  t h e  m e a s u r e m e n t  of t h e  a rea  of t he  
zone2-L  T h e  m e t h o d  w h i c h  we h a v e  used  is b a s e d  o n  
t h e  m e a s u r e m e n t  of t h e  d i s t ance  b e t w e e n  t h e  spo t  of 
a p p l i c a t i o n  a n d  t h e  f r o n t  of t h e  zone. (This  m a y  be  
p r o p o r t i o n a l  to  t h e  a r ea  b u t  is cons i de r ab l y  eas ie r  to  
measure . )  I t  is n o t  t o  be  cons idered  q u a n t i t a t i v e  ana lys i s  
of a c h r o m a t o g r a m  b u t  r a t h e r  as t he  use  of a c h r o m a t o -  
g r a m  for  q u a n t i t a t i v e  m e a s u r e m e n t .  

A 20 c m  s q u a r e  glass p l a t e  was  covered  w i t h  a l aye r  
(250/2) of K ie se lguh r -G  (Merck, G e r m a n y ) ,  d r ied  a t  120°C 
for 1 to  3 h a n d  s to red  a t  r oom t e m p e r a t u r e  ove r  CaC12 
for 24 h or  more .  T r y p t a m i n e  was s po t t ed  in 0.01 to  
0.10 m l  of ch lo roform,  1.5 c m  f rom t he  b o t t o m  edge of 
t he  p l a t e  w h i c h  was t h e n  deve loped  w i t h  ace t one  
(ana ly t i ca l  r e a g e n t  grade)  a n d  w a t e r  ( 9 9 : 1 ,  v /v)  in  a 
closed con ta ine r .  The  s o l ven t  f r o n t  r e ached  t h e  10 cm 
end  p o i n t  in  10 to  15 min .  T he  p l a t e  was  t h e n  a i r -dr ied  
a n d  s p r a y e d  w i t h  a f r e sh ly  p r e p a r e d  1 : 1  m i x t u r e  of 
1% aqueous  ferric ch lor ide  a n d  1% aqueous  p o t a s s i u m  
fe r r i cyan ide  s. The  t r y p t a m i n e  i m m e d i a t e l y  t u r n e d  a 
deep  blue  color, whe reas  t h e  b a c k g r o u n d  deve loped  a 
l igh te r  b lue  color in  a b o u t  2 to  3 h. T h e  F igu re  is a 
p h o t o g r a p h  of such  a p la t e  (made  a f t e r  t he  b lue  s t r e aks  
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Relationship between quantity of tryptamine and the movement of 
its front on a thin layer chromatoplate. Kieselgur-G-Acetone-water 
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were  o u t l i n e d  w i t h  a s ty lus)  a n d  shows  t h e  r e l a t i onsh ip  
b e t w e e n  t h e  q u a n t i t y  of c o m p o u n d  a n d  t h e  d i s t ance  of 
t h e  m o v e m e n t  of the  f r o n t  ove r  t he  r a n g e  of 0.025 ~g to  
1.6 /~g. G r e a t e r  q u a n t i t i e s  of t r y p t a m i n e  c a n  be  read,  
b u t  as t h e  g r a d i e n t  is s teeper ,  a c c u r a c y  is b e t t e r  a t  t hese  
lower  levels.  Since i t  is i m p r a c t i c a l  to  spo t  more  t h a n  
0,1 mI of so lu t ion  o n  a c h r o m a t o p l a t e ,  t h e  s e n s i t i v i t y  of 
th i s  m e t h o d  for  t r y p t a m i n e  is 0.025 /2g/0.1 ml.  Th i s  
s ens i t i v i t y  c a n  be  increased  in  a p p l i c a t i o n  to  ana lys i s  of  
biological  t issues,  if necessary ,  b y  t h e  use  of  a p p r o p r i a t e  
p r o p o r t i o n s  of e x t r a c t a n t s  or  b y  c o n c e n t r a t i o n  s teps .  

Tile a c t u a l  d i s t a n c e  a g iven  q u a n t i t y  of t r y p t a m i n e  
m o v e s  f rom i ts  p o i n t  of a p p l i c a t i o n  va r i e s  s l igh t ly  f rom 
one p l a t e  to  t h e  n e x t ;  t hus ,  i t  is necessa ry  to  a p p l y  
s t a n d a r d  q u a n t i t i e s  to  each  as say  p la te .  T h i s  v a r i a b i l i t y  
is m a i n l y  t he  r e su l t  of d i f ferences  in  t h e  degree  of h y d r a -  
t i o n  of t h e  a d s o r b e n t  6. Prec i s ion  on  a g iven  p la te ,  
however ,  is good. One p l a t e  w i t h  6 iden t i ca l  spo ts  con t a in -  
ing  0.1 #g  t r y p t a m i n e ,  gave  s t r eaks  w i t h  a m e a n  l e n g t h  
of 29.4 :[: 0.6 m m .  A n o t h e r  p l a t e  w i t h  6 iden t i ca l  spo ts  
c o n t a i n i n g  1 . 0 / , g  t r y p t a m i n e  gave  a m e a n  s t r e a k  l e n g t h  
of 49 :L 3.0 m m .  

T h e  app l i c a t i on  of t h i s  m e t h o d  to  ana lys i s  invo lves  
s t a n d a r d  p r e l i m i n a r y  procedures .  Fo r  example ,  a 2.0 m l  
s a m p l e  of c a n i n e  p l a s m a  was  m a d e  a lka l ine  b y  t he  
a d d i t i o n  of 0.1 ml  of 1 N  N a O H  a n d  t h e n  e x t r a c t e d  b y  
s h a k i n g  With 0.5 ml  of ch loroform.  A f t e r  cen t r i fuga t ion ,  
t h e  aqueous  layer  was  a s p i r a t e d  a n d  t he  r e m a i n i n g  weak  
emuls ion  was  b r o k e n  b y  t he  a d d i t i o n  of a sma l l  q u a n t i t y  
of a n h y d r o u s  sod ium sulfa te .  A m e a s u r e d  v o l u m e  (0.05 or 
0.10 ml) of t h e  dr ied  ch lo ro fo rm e x t r a c t  was  t h e n  spo t t ed  
on  t he  t h i n  l ayer  c h r o m a t o g r a p h i c  p la te .  K n o w n  a m o u n t s  
of t r y p t a m i n e  were a d d e d  to  p l a s m a  a n d  y ie lded re- 
cover ies  which  were essen t ia l ly  q u a n t i t a t i v e .  Thus ,  w i t h  
t h i s  m e t h o d ,  for  each  0.10 #g  of t r y p t a m i n e  pe r  ml  of 
p l a sma ,  each  0.1 ml  of t h e  ch lo ro fo rm e x t r a c t  will c o n t a i n  
0.04/~g, a n  a m o u n t  easi ly m e a s u r e d  on  t he  p la te .  

T h e  speci f ic i ty  of th i s  m e t h o d  is n o t  t h a t  usua l ly  
e x p e c t e d  w i t h  c h r o m a t o g r a p h y  since s t r e aks  or  t ra i l s  
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