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sind jedoch keine Ergebnisse ver6ffentlicht worden, die 
mit  dieser Methode am Tabakrauch erhalten wurden. 
Ein anderes, aussichtsreiches Verfahren arbeitet gas- 
chromatographisch 3~. 

Die bisherigen grob quanti tat iven Ergebnisse mit  
diesen Identifizierungsmethoden erseheinen jedoch zu- 
verl/issig genug, urn auszusagen, dass der Tabakrauch 
auch im Falle basen- und nitratreicher Tabake h6chstens 
Mengen um 1 ]~g N-Nitroso-Verbindungen pro Zigarette 
enth~ilt. Die h6heren, yon SERFONT~IN und HtJRTER im 
Zigarettenrauch gefundenen Werte  miissen nach den 
vorhergehenden Ausfiihrungen aus methodischen Grfinden 
auf Artefakte zurfickgef~hrt werden. 

/Abet die biologische Wirkung dieser yon uns als 
wahrscheinlich angenommenen Mengen yon Nitrosaminen 
im Tabakrauch kann bisher noch keine Aussage gemacht 
werden. Alle bisher beschriebenen Tierversuche sind mit  
wesentlich gr6sseren, chronischen Gaben yon Nitros- 
aminen dnrchgeffihrt worden, so dass Vergleiche kaum 
gezogen werden k6nnen. Da die einzelnen Nitrosamine 
eine ausserordentlich starke organotrope Wirkung ent- 
falten, kann bisher nicht gesagt werden, ob eine solche 
Organotropie auch beim Menschen denkbar ist. 

Bei der heute meist angewandten eplkutanen Applika- 
t ion yon Tabakrauchkondensaten an der Maus und bei 
subkutaner Prfifung k6nnen Nitrosamine keine lokale 
Wirkung entfalten 38. Es sind noch eine Reihe yon 
analytischen und tierexperimentellen Problemen zu 
lSsen, die sich durch die ausserordentlich geringen 
Mengen N-Nitroso-Verbindungen, wie sie im Tabakrauch 
vorkommen, stelten, bevor eine eindeutige Aussage fiber 
die M6glichkeit einer biologischen Wirkung der im Rauch 
enthaltenen Nitrosamine getroffen werden kann. 

Summary. Impor tant  facts in connection with the 
occurrence of N-Nitroso compounds in tobacco smoke 
have been summarized. This paper reports on analytical 
methods for the identification of N-Nitroso compounds. 
The figures known about nitrate content and volatile 
bases of tobacco, as well as the nitrogen oxides and 
volati le bases of tobacco smoke as precursors of N-Nitroso 
compounds, are summarized. The third order reaction of 
secondary amines with an equimolar mixture of nitric 
oxide and nitrogen dioxide is a precondition for the 
formation of N-Nitroso compounds in tobacco smoke. 
While examining tobacco smoke for N-Nitroso compounds, 
temperature and t ime conditions have to be adapted to 
the natural  smoking process. The use of solvent as well 
as cold traps has to be avoided to exclude the formation 
of artifacts. Analyses completed under these conditions 
furnished results of 0.004 #g of a mixture consisting of 
N-Nitroso-dimethylamine and N-Nitroso-pyrrolidine, cal- 
culated as N-NO per cigarette. A number of animal- 
experimehtal  preconditions are still lacking, to judge the 
biological effects of these extraordinari ly small amounts 
of N-Nitroso compounds. 
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PRO E X P E R I M E N T I S  

A Simple Method of Purifying Human Sera for 
the Assay of Lon~-Acting Thyroid Stimulator 

Most investigators screening sera from patients sus- 
pected of Graves' disease for the presence of the long- 
acting thyroid st imulator (LATS) 1 employ the mouse 
bioassay introduced by Mct(~NzIE 2 The use of this assay 
is complicated by the appreciable toxici ty of many human 
sera to the assay animals, as well as by the occurrence of 
'non-specific responses' associated with the albumin frac- 
tion of some sera a. In our experience more than 1/~ of 
sera tested have killed half of the assay animals or more 
when 0.5 mt of untreated serum was administered by tail 
vein injection. This toxicity has made necessary the em- 
ployment  of laborious detoxification procedures, including 
chromatography on Sephadex columns 4 and alcohol 
fractionation of sera at low temperatures z. Onty the last 
method would be expected to remove the 'non-specific' 
st imulatory albumin fraction. 

We have used a modification of the procedure of 
BAUMSTARK, LAFFIN and BARDAWIL ~ to effect a rapid 
and convenient detoxification of sera for the MCKENZlE 
assay. Since the method was devised for the purification 
of 7 S ~-globulins from serum in high yield it would be 
expected to be applicable to the purification of LATS 
which has been shown to be an Immunoglobin G e. 

DEAE-Sephadex A-50 in the chloride cycle was equi- 
librated with M/100 phosphate buffer of pH 6.5. 2 ml of 
a 500/0 (v/v) suspension of the gel was delivered into 
16. 125 mm test tubes. After centrifugation the super- 
natant  buffer was discarded. 5 ml of serum was added to 
the gel and the mixture shaken for 10 rain and then 
centrifuged. The supernatant  was transferred to a second 
tube containing 1 ml of packed DEAE-Sephadex  and the 
shaking and centrifugation repeated. The final supernate 
was used for injection into the test mice. I t  was well 
tolerated, the mortal i ty  of test animals in a 21 h assay 
being about 3 %, which is not significantly different from 
the mortal i ty  of saline-injected controls. 

To assess possible losses of LATS act ivi ty  due to 
adsorption on DEAE-Sephadex  we assayed 16 sera before 
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a n d  a f t e r  D E A E - S e p h a d e x  t r e a t m e n t .  T he  p o s t - t r e a t -  
m e n t  response  was  96 -t- 5 % of t he  r e sponse  o b t a i n e d  
w i t h  u n t r e a t e d  sera.  A m o n g  t h e  7 sera  of th i s  series w h i c h  
gave  h i g h l y  s ign i f i can t  L A T S  responses  t h e  r e c o v e r y  was  
96 ± 8 (S.E.) %.  One  s e r u m  whose  21 : 0 h response  r a t io  
was 2 0 6 %  decl ined  to  1 2 6 %  a f t e r  gel adso rp t ion ,  ind i -  
c a t i n g  t h a t  i ts  r esponse  m a y  h a v e  been  non-specif ic .  

W e  h a v e  also exp lored  to  w h a t  e x t e n t  t h e  m e t h o d  can  
be used  to free sera  of r a d i o a c t i v i t y  assoc ia ted  w i t h  
iodide a n d  t h y r o x i n e .  I n  the  a s say  of sera  f rom p a t i e n t s  
t r e a t e d  w i t h  t h e r a p e u t i c  doses of r ad io iod ine  s e rum radio-  
a c t i v i t y  s o m e t i m e s  m u s t  be  r e m o v e d  b y  decay  or  f rac-  
t i o n a t i o n  before  a s say  for  L A T S  becomes  possible.  How-  
ever ,  t he  p rocedu re  as desc r ibed  r e m o v e s  on ly  60 0/0 of 
label led  t h y r o x i n e  a n d  65 % of iodide.  Th i s  m a y  be  because  
in our  exper ience  t h e  r e m o v a l  of non-y -g lobu l ins  ha s  no t  
been  as comple t e  as BAUMSTARK a n d  co l l abo ra to r s  5 f o u n d  
i t  to  be. S t a r c h  gel e lec t rophores i s  showed  t h e  p resence  
of m a n y  s e r u m  c o m p o n e n t s  o t h e r  t h a n  v-g lobul in  in t h e  
t r e a t e d  sera,  a l t h o u g h  t h e i r  c o n c e n t r a t i o n  was on ly  x/a of 
t he  in i t ia l  levels.  

R e c e n t l y  we h a v e  used  b a t c h e s  of D E A E - S e p h a d e x ,  
p u r c h a s e d  f rom the  s ame  source  wh ich  r e m o v e d  95 % of 
s e r u m  iodide a n d  9 8 %  of t h y r o x i n e  w h e n  sera  were 
s h a k e n  3 t imes  w i t h  t he  resin.  On ly  10.3 % of t o t a l  s e r u m  
p r o t e i n s  r e m a i n e d  a f t e r  such  t r e a t m e n t .  T he  di f ferences  
in  t h e  p e r f o r m a n c e  of va r ious  lo ts  of D E A E - S e p h a d e x  

h a v e  n o t  ye t  b e e n  exp la ined .  However ,  even  t he  leas t  
e f f ic ient  lots  of t h e  res in  e l i m i n a t e d  s e r u m  t o x i c i t y  to  
mice  comple te ly .  

Th i s  s imple  t e c h n i q u e  a p p e a r s  to  be  useful  for  r o u t i n e  
p u r i f i c a t i o n  of sera  for  t he  McKENZlE L A T S  assay.  I t  
p e r m i t s  a s ign i f i can t  r e d u c t i o n  in t h e  n u m b e r  of mice  
used  to  a s say  each  s e r u m  w i t h o u t  loss of prec is ion .  
Theo re t i c a l  cons ide r a t i ons  as well  as o u r  l imi t ed  exper i -  
ence  i n d i c a t e  t h a t  t h e  m e t h o d  e l i m i n a t e s  t he  ' non -  
specif ic '  s t i m u l a t o r s  assoc ia ted  w i t h  s e r u m  a l b u m i n  3. 

Rdsumd. P o u r  pur i f i e r  les s6rums p o u r  l ' 6 t a l o n n a g e  du  
L A T S ,  on  les ag i te  d e u x  lois avec  l ' 6 c h a n g e u r  D E A E -  
Sephadex .  Le s u r n a g e a n t  c o n t i e n t  la q u a n t i t 6  ent iSre  du  
L A T S  (96 4- 8 % )  e t  u n  t a u x  fo r t  r 6 d u i t  des  a u t r e s  pro-  
t6 ines .  Le t r a i t e m e n t  61imine la t ox i c i t6  des s6 rums  e t  la  
p l u p a r t  de l ' iodure  e t  de la t h y r o x i n e  s6rique.  

W. H. FLORSHEIM 2 

Radioisotope Service, U.S. Veterans Hospital and 
U.C.L.A. Medical School, Long Beach (Cali/ornia 
90804, USA), 22nd November lOae. 

Aided by grant No. A-4455 from the U.S. Public Health Service. 

A Method for Selective Staining of Damaged 
Yeast Cells 

Y e a s t  cells exposed  to va r ious  agen t s  (like p h e n o t h i a -  
zinc de r iva t ives ,  me rcu r i c  ch lor ide  a n d  de te rgen t s )  suffer  
loss of K+. Theo re t i c a l l y  i t  is i m p o r t a n t  to  k n o w  w h e t h e r  
th i s  loss c an  be  c h a r a c t e r i z e d  as a n  a l l -o r -none  re sponse  
of i n d i v i d u a l  cells, or as a g r a d u a l  K+ loss of all  cells 
s i m u l t a n e o u s l y  1. W i t h  a n  a l l -or -none  response,  t he  % 
~ +  recovered  f rom the  m e d i u m  will  equa l  t he  % of cells 
t h a t  suffered m a j o r  d a m a g e  of t h e  cel lu lar  m e m b r a n e  a n d  
lost  t h e i r  v i ab i l i t y .  If,  however ,  e ach  cell  r e sponds  in a 
g raded  fashion ,  t he  r e l a t i ons h i p  b e t w e e n  m e m b r a n e  
d a m a g e  a n d  v i a b i l i t y  on  t he  one h a n d ,  a n d  K+ loss on  
t h e  o t h e r  h a n d ,  shou ld  be  e x p e c t e d  to be  more  compl i -  
ca ted .  M e t h o d s  to  e v a l u a t e  m e m b r a n e  d a m a g e  a n d  loss 
of v i a b i l i t y  are e i t he r  ba sed  on  se lec t ive  s t a i n i n g  of 
d a m a g e d  cells or  on  t h e  c o u n t i n g  p l a t e  m e t h o d .  As t h e  
m e t h o d s  descr ibed  in t h e  l i t e r a t u r e  all  h a v e  c e r t a i n  d raw-  
backs ,  a new s t a in ing  t e c h n i q u e  was deve loped ,  g iv ing  
m u c h  b e t t e r  resul ts .  

Methods and results. T he  classical  p l a t i ng  m e t h o d  2 h a s  
t h e  d i s a d v a n t a g e  t h a t  a c e r t a i n  c o n c e n t r a t i o n  of t h e  
c y t o l y t i c  a g e n t  ha s  to  be  i n c o r p o r a t e d  in t h e  g rowing  
m e d i u m .  B e t t e r  resu l t s  are o b t a i n e d  w i t h  a mod i f i ca t i on  
of t he  p l a t e  m e t h o d ,  u t i l iz ing  mi l l ipore  f i l ters.  A su i t ab l e  
a m o u n t  of y e a s t  suspens ion  is f i l te red  t h r o u g h  a mi l l ipore  
f i l te r  (HA) a n d  w a s h e d  w i t h  dis t i l led w a t e r  to  r e m o v e  
a n y  surp lus  of t h e  cy to ly t i c  agent .  S u b s e q u e n t l y  t h e  
f i l te r  is p l aced  on  a su i t ab l e  a g a r  g rowing  m e d i u m  in a 
P e t r i  disc. Af te r  i n c u b a t i o n  for  48 h a t  28 °C, t he  n u m b e r  
of colonies  c an  be  c o u n t e d  a n d  c o m p a r e d  w i t h  t he  n u m b e r  
of yeas t  cells o r ig ina l ly  p r e s en t  in t h e  f i l tered suspens ion .  
The  e x p e r i m e n t a l  e r ror  w i t h  t h i s  m e t h o d  is r e l a t i v e l y  
h i g h  ( abou t  5 % )  a n d  especia l ly  w i t h  low f r ac t ions  of 

n o n - v i a b l e  cells (less t h a n  1 0 % )  n u m e r o u s ,  t ime -con -  
s u m i n g  c o u n t s  h a v e  t o  be  made .  

U n d e r  these  c i r c u m s t a n c e s  p r o p o r t i o n a l  c o u n t s  of 
v i ab l e  a n d  n o n - v i a b l e  cells b y  d i rec t  microscopic  e x a m i -  
na t ion ,  a f t e r  se lec t ive  s t a i n i n g  of n o n - v i a b l e  cells, a re  
m u c h  more  p rac t i cab le .  The  dyes  m o s t  wide ly  used  for  
t h i s  pu rpose  a re  m e t h y l e n e  b lue  8-~ a n d  Nile B lue  ~,e. 
B o t h  dyes  h a v e  a n u m b e r  of d i s a d v a n t a g e s :  

(1) B o t h  dyes  h a v e  c y t o l y t i c  propert ies4,% I n  t h e  
c o n c e n t r a t i o n  r a n g e  used  in s t a in ing  e x p e r i m e n t s ,  no  
cy to ly t i c  effects  a re  obse rved .  W h e n ,  however ,  t he  cells 
h a v e  been  p r e v i o u s l y  exposed  to  o t h e r  cy to ly t i c  agen t s ,  
a p o t e n t i a t i o n  of cy to lys i s  b y  t he  s u b c y t o l y t i c  dye  con-  
c e n t r a t i o n ,  is n o t  unl ike ly .  

(2) Nile  B lue  c a n  p e n e t r a t e  i n to  t h e  i n t a c t  y e a s t  cells 
as a v i t a l  dye  u n d e r  c e r t a i n  e x p e r i m e n t a l  c o n d i t i o n s L  
T h i s  c an  re su l t  in  too  h i g h  c o u n t s  of d a m a g e d  cells. I n  
our  own  exper i ence  w i t h  Nile  Blue,  unco loured ,  da rk -  
coloured,  a n d  m a n y  more  or  less f a i n t l y  co loured  cells 
were  seen on  microscopic  e x a m i n a t i o n .  These  f a i n t l y  
co loured  cells were de f in i t e ly  n o t  d a m a g e d ,  so t h a t  
d i f f e r en t i a t i on  of v iab le  a n d  n o n - v i a b l e  cells was  d i f f icul t  
a n d  sub jec t ive .  
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