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IN  T R O D U C  T I O N  

Over the past twenty years there has been an increaslng concern 
about the role that N-nltroso compounds may play in the etiology of 
hurnan cancer. 1 The search for N-nitroso cornpounds in the environ- 
ment has centered upon foodstuffs and liquors, Z particularly frorn 
regions where reliable epidemiological studles suggest localized areas 
of hlgh Cancer incidence. 3 

In splte of extraordinary dlfflculties, analytical procedures have 
been developed for assaying the volatile N-nitrosamines in a variety 
of nltrate/nitrite preserved foodstuffs such as bologna, harn and bacon. 
Cooked bacon, for example, has been shown fo contain N-nitrosodi- 
rnnethylarnine (DMN) at the i- 10 ~g/kg level and N-nltrosopyrrolldine 
(NPyrr) ai the 20-50 ~g/kg level. Formation of N-nitrosarnines has 
been dernonstrated under in vivo conditions frorn suitable precursors 
in the hurnan stornach. 4 

The environrnental distribution of N-nitroso cornpounds has been 
placed in a new perspective slnce DMN was round in the air in two 
U.S. cities. 5 Uslng a new sensitive and selective detection systern 
for N-nitroso compounds, 6 Fine, et al. round DMN ai the 3. 0 fo 320 
ng/m 3 level in the air in Baltlrnore, Maryland and at the 5. 0 fo 170 
ng/m j level in the air in Belle, West Vlrginia. The sarne authors 
have also reported DMN in nearby Curtls Bay and in the Kanawha 
River in Belle. 7 Because N-nltrosarnlnes have been thought fo be 
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a b s e n t  i n  a q u a t i c  a n d  a t m o s p h e r i c  e n v i r o n m e n t s ,  the  p o s s i b i l i t y  t h a t  
a c o m p o u n d  a s  c a r c i n o g e n i c  a s  DMN m a y  be  an  a i r  p o l l u t a n t  h a d  no t  
b e e n  c o n s i d e r e d  p r e v i o u s l y .  

U s i n g  two e n t i r e l y  d i f f e r e n t  c o l l e c t i o n  a n d  a n a l y s i s  t e c h n i q u e s ,  
we r e p o r t  h e r e  on f u r t h e r  e x t e n s i v e  e x p e r i m e n t s  in  B a l t i m o r e  and  
B e l l e .  The p o s s i b i l i t y  of DMN b e i n g  d e t e c t e d  a s  an  a r t i f a c t  in  the  
c o l l e c t i o n  a n d  a n a l y s i s  t e c h n i q u e  i s  a l s o  d t s c u s s e d .  

A P P A R A T U S  AND T E C H N I Q U E S  

P a r a l l e l  a n a l y s e s  w e r e  c a r r i e d  out  u s i n g  d ~ f e r e n t  c o l l e c t i o n  a n d  
a n a l y s i s  p r o c e d u r e s .  The two t e c h n i q u e s  w e r e  a s  f o l l o w s :  

One a n a l y t i c a l  t e a m  (TECO)  c o l l e c t e d  s a m p l e s  c r y o g e n i c a l l y  a n d  
a n a l y z e d  the  s a m p l e s  on a T h e r m a l  E n e r g y  A n a l y z e r  ( T h e r m o  E l e c t r o n ,  
M o d e l  502)~ A i r  w a s  d r a w n  t h r o u g h  two s u c c e s s i v e  c o l d  t r a p s  a t  a 
f l o w  r a t e  of b e t w e e n  1 and  3 L / m i n ;  the  t e m p e r a t u r e  of the  t r a p s  w a s  
- 7 8  ~ C. The  s a m p l e  r i m e  v a r i e d  s  20 to  60 m i n u t e s .  The  c o n t e n t s  
of the  t r a p s  a n d  the  w a s h i n g s  w e r e  e x t r a c t e d  w i th  d i c h l o r o m e t h a n e  
(DCM) and  c o n c e n t r a t e d  to  a b o u t  0. 5 m l  on a K u d e r n a - D a n i s h  e v a p o r a t o r .  
B e t w e e n  1 and  10~1 o �8  the  f i n a l  D C M  c o n c e n t r a t e  w a s  i n t r o d u c e d  i n to  
the  T E A - g a s  c h r o m a t o g r a p h  (GC) a n d  the  T E A - h i g h  p r e s s u r e  l i q u i d  
c h r o m a t o g r a p h  ( H P L C ) .  The T E A - G C  i n s t r u m e n t a t i o n  w a s  m o u n t e d  
i n s i d e  a m o b i l e  v e h i c l e  and  a n a l y s e s  w e r e  c a r r l e d  out  on s i t e .  

The  s e c o n d  a n a l y t i c a l  t e a m  (RTI)  c o n c e n t r a t e d  o r g a n i c  v a p o r s  on 
p r e c o n d i t i o n e d  T e n a x  GC ( 3 5 / 6 0  m e s h )  c a r t r i d g e s .  In g e n e r a l ,  a 
s a m p l i n g  r a t e  of 1 L / r e i n  w a s  u s e d  f o r  a p e r i o d  120 m i n u t e s .  The  
T e n a x  GC c a r t r i d g e  w a s  t r a n s p o r t e d  to  the  l a b o r a t o r y  w h e r e  i t  w a s  
d e s o r b e d  a n d  r e s o l v e d  b y  c a p i l l a r y  g a s - l i q u i d  c h r o m a t o g r a p h y ,  a n d  
m a  s s c r a c k i n g  p a t t e  r n s  we r e  c o n t i n u o u s l y  a n d  a u t o m a t i c a l l y  o b t a i n e d  
t h r o u g h o u t  the  G L C  r u n  wt th  a V a r i a n - M A T  CH-7  G C - M S - c o m p  s y s -  
t e m .  I d e n t i f i c a t i o n  of DMN w a s  a c h i e v e d  b y  c o m p a r i n g  the  m a s s  
c r a c k i n g  p a t t e r n  to an  e l g h t  m a j o r  p e a k  i n d e x ,  8, 9 a s  w e l l  a s  b y  c o m -  
p a r i s o n  w i t h  a u t h e n t i c  c o m p o u n d s  on two d i f f e r e n t  c h r o m a t o g r a p h i c  
c a p i l l a r i e s .  10 F o r  q u a n t i t a t i v e  a n a l y s i s  of  DMN, a 5 5 - m e t e r  g l a s s  
SCOT c a p i l l a r y  c o l u m n  c o a t e d  w i t h  D E G S  w a s  u s e d ,  w i t h  the  m a s s  
s p e c t r o m e t e r  s e t  on the  74 m / e  r a t i o .  
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RESULTS 

Artifact experiments were conducted to demonstrate that DMN 
was not �8 either durs collection or analysis. For the cryo- 

genic procedure, DMN was not detected when dimethylamine (DMA) 

and NO (as sodium nltrlte) was added to the trap ai levels in excess 
x 

of those �8 in polluted factory environments. In the field, enhance- 

ment of DMN above background levels was hot observed, even when a 

one-thousandfold excess of DB&A was added. In Baltirnore, some air 

samples were analyzed directiy on the TEA-GC wlthout solvent extrac- 
tion or concentration and round fo contain DMN. The possibility of 

formation of DMN on the TENAX cartridge was investigated both in 

the laboratory and in the fleld. Enhancement of DMN was not observed 
above the background when DI~IA was elther pre-loaded into file TENAX 

cartrldge or when field air (in the laboratory molst air containlng 

NO + NO2, I:i, was used) was drawn across a permeatlon tube con- 
taining DMA and then Into the cartrldge. On the basis of the results 
from both of these analytlcal procedures It was concluded that DMN 

was not formed at detectable levels durlng collection or analysls. 

Figure 1 is the mass spectrum of a compound round near the FMC 

property in Baltimore; compared to an authentic DMN standard, the 

mass spectra as well as the gas chrornatographic retention tlmes were 
virtually identical. Most of fhe results reported here were confirmed 
in this rnanner. I0 Uslng TEA-GC and TEA-HPLC only one major 

peak was observed, which corresponded in retention time to DMN in 
either the GC or fhe HPLC modes. 

In B a l t i m o r e ,  m u c h  of the s a m p l i n g  was  c o n c e n t r a t e d  n e a r  the 
F o o d  M a n u f a c t u r i n g  C o r p o r a t i o n  (FMC) f a c i l i t y  w h i c h  r n a n u f a c t u r e d  
u n s y m m e t r i c a l  d i m e t h y l  h y d r a z i n e  (UDMH) f o r  w h i c h  DMN is  an  i n t e r -  
m e d l a t e .  Tab le  1 l i s t s  the c o m p a r i s o n  of the p a r a l l e l  da ta  c o l l e c t e d  
by  b o t h  analyfXcal  t e c h n i q u e s .  The two t e c h n i q u e s  a r e  s e e n  to c o m p a r e  
q u a n t i t a t i v e l y  fo wi th in  the l i rn i t s  of e x p e r i m e n t a l  e r r o r .  The h igh  va lue  
of 3 2 , 0 0 0  - 36, 000 n g / m  3 was  m e a s u r e d  on the F M C  p r o p e r t y  a d j a c e n t  
fo the UDMH f a c t l i t y .  I n d e p e n d e n t  c o l d t r a p  G C - M S  e x p e r i m e n t s  c o n -  
d u c t e d  by  an  F M C  a n a l y t i c a l  t e a m  a l s o  c o n f i r m  the p r e s e n c e  of DR~N 
in fhe a i r  on the F M C  p r o p e r t y ,  l l  
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Figure I. Mass spectrum of N-nitrosodimethylamine. A 55 m DRGS 

glass SCOT capillary was used; prograrnmed from 70 - 205 ~ C 

ai 40/rein. Spectrurn was iaken of the chromatographic peak 

occurring at 27 rein. Ambient air sample was collected on 

10/14/75 from 3:00 p.m. - 6:50 p. r�9 
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DATE 

10-15 

10-16 

10-17 

11-19 

11-20 

COMPARISON OF TEA-GC AND GC-MS 
BALTIMORE 

PLACE 

FMC PARKING LOT 

SEWAGE TREATMENT FACILITY 

CHESSIE COAL PIER 

FMC PROPERTY 

CNR FAIRFIELD AND CHESAPEAKE 

MINERAC CORPORATION 

DMN LEVEL ng/m 3 

TEA-GC GC-MS 

13,000 32,200 
15,000 
11,000 13,400 

8,700 

ND TRACE 

1,800 920 
1,200 84 

130 

36,000 
11,000 32,000 

340 1,950 
1,800 

170 1,360 
330 

COMPARISON OF TEA-GC AND GC-MS 
WEST VIRGINIA 

DATE 

12-1-75 

12-2-75 

12-3-75 

12-4-75 

PLACE 

DUPONT 

DUPONT 

UNION CARBIDE 

FIKE 

DMN LEVEL ng/m 3 

TEA-GC GC-MS 

38 10.1 
4.2 

18 3.9 
38.0 

90 
460 103.0 

1.0 
22 0.0 

14.0 
30 12.0 

40.0 
16 

ND 
ND 
56 
ND 
ND 

Trace ND 
ND 
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S i x t e e n  s a m p l e s  w e r e  c o l l e c t e d  by t h e  c r y o g e n i c  t e c h n i q u e  u p w i n d  
a n d  f a r  r e m o v e d  f r o m  t h e  F M C  p r o p e r t y .  D a t a  in  A r u n d e l  c o u n t y  
s h o w e d  a d e c r e a s t n g  D M N  l e v e l  i n  t he  e a r l y  h o u r s  of  t h e  m o r n i n g ,  
s t a r t i n g  w i t h  110 n g / m  3 a t  3 :45  a . m .  to  36, 31, 23,  Z1 a n d  16 n g / m  3 
a t  12:35  p . m .  In d o w n t o w n  B a l t i m o r e ,  t h e  o p p o s i t e  t r e n d  w a s  o b s e r v e d  
w i t h  t h e  D M N  l e v e l  i n c r e a s i n g  f r o m  26 n g / m  3 a t  6 :42  - 7 :55  a.  m .  , to  
88 n g / m  3 a t  8 :25  - 9 :Z5 a . m .  a n d  110 n g / m  3 a t  9 :25  - 10 :25  a . m .  

In B e l l e ,  a s  in  B a l t i m o r e ,  D M N  w a s  r o u n d  b y  b o t h  t e c h n i q u e s .  
A l t h o u g h  t h e  D M N  l e v e l s  w e r e  l e s s  t h a n  f o u n d  in  B a l t i m o r e ,  t h e  t w o  
t e c h n i q u e s  g a v e  e s s e n t i a l l y  t h e  s a i n e  r e s u l t s  ( s e e  T a b l e  Z). T h e  h i g h -  
e s t  D M N  l e v e l  t h a t  w a s  f o u n d  w a s  980 n g / m  3, w i t h  t h e  s a m p l e  b e i n g  
c o l l e c t e d  d u r i n g  a t e m p o r a r y  w e a t h e r  i n v e r s i o n .  In  B e l l e ,  b o t h  D u P o n t  
a n d  U n i o n  C a r b i d e  u s e  o r  m a n u f a c t u r e  D M A .  A i r b o r n e  DNIN m a y  r e -  
s u l t  e i t h e r  f r o m  a t m o s p h e r i c  r e a c t i o n  of  D M A  w i t h  NOx ,  o r  f r o m  a 
D M N  i m p u r i t y  ( u s u a l l y  l e s s  t h a n  5 p p m )  g e n e r a l l y  f o u n d  in  D M A .  In -  
d e p e n d e n t  c o l d  t r a p  G C - M S  e x p e r i m e n t s  w e r e  c a r r i e d  o u t  b y  a D u P o n t  
a n a l y t i c a l  t e a m ,  a n d  t h e i r  r i s u l t s  a g r e e d  w i t h  t h o s e  r e p o r t e d  h e r e  to  
w i t h i n  a n  o r d e r  o f  m a g n i t u d e .  12 U s i n g  T E A - G C  a n d  T E A - H P L C ,  w a s t e -  
w a t e r  f r o m  D u P o n t  a n d  F i k e  C h e m i c a l  C o m p a n y  w a s  r o u n d  to c o n t a i n  
D M N  a t  t h e  Z 0 0 0 - 4 0 0 0  n g / 1  c o n c e n t r a t i o n  l e v e l .  U s i n g  G C - M S ,  D u P o n t  
s c i e n t i s t s  c o n f i r m e d  t h e  p r e s e n c e  of  D M N  i n  t h e i r  w a s t e w a t e r .  

DISCUSSION AND CONCLUSIONS 

T h e  p r e s e n c e  o f  D M N  i n  t h e  a i r  of  t w o  U . S .  c i t i e s  h a s  b e e n  c o n -  
f i r m e d .  In  B a l t i m o r e ,  D M N  l e v e l s  b e t w e e n  1000 a n d  36, 000 n g / m  3 
w e r e  f o u n d  i n  t he  i m m n  v i c i n i t y  of  a c h e m i c a l  f a c t o r y  w h i c h  u s e d  
D M N  a s  a n  i n t e r m e d i a t e ,  a n d  t h i s  m u s t  b e  c o n s i d e r e d  a s  t h e  m o s t  
l i k e l y  l o c a l  D M N  s o u r c e .  H o w e v e r ,  t h e  Dh/IN f o u n d  s e v e r a l  m l l e s  
u p w i n d  o f  t h e  c h e m i c a l  f a c t o r y  m a y  c o r n e  f r o m  a n o t h e r  s o u r c e .  P o -  
t e n t i a l  s o u r c e s  i n c l u d e d  i n d u s t r i a l  u s e r s  o f  a m i n e s ,  a n d  c o m b u s t i o n  
p r o d u c t s  f r o m  s t a t l o n a r y  a n d  n o n - s t a t t o n a r •  s o u r c e s .  In  B e l l e ,  t h e  
s o u r c e  o f  t h e  D M N  m a •  b e  t h e  a m i n e  c h e m i c a l  p l a n t s  in  t h r  a r e a ,  w i t h  
a i r  n t t r o s a t i o n  b e i n g  a p o s s i b l e  m e c h a n i s m .  I t  s h o u l d  b e  n o t e d  t h a t  
t h e  s t u d i e s  r e p o r t e d  h e r e  m a k e  n o  d i s t i n c t i o n  betwn g a s  p h a s e  D M N ,  
a e r o s o l  D M N  o r  Dh4N a d s o r b e d  on  t h e  p a r t i c u l a t e .  A i r  n i t r o s a t i o n  
c o u l d  t h e r e f o r e  h a v e  o c c u r r e d  i n  t h e  g a s ,  t h e  l i q u i d  ( a e r o s o l  d r o p l e t ) ,  
o r  i n  t h e  s o l i d  p h a s e .  
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N - n t t r o s o d i m e t h y l a m i n e  has  b e e n  shown to be c a r c i n o g e n i c  in a wide 
v a r i e t y  of l a b o r a t o r y  a n i m a l s .  In m i n k  fed  DMN twice  a week ,  a dose  
l e v e l  of 50, 000 n g / k g  b. w. / d a y  has  b e e n  shown t o b e  c l e a r l y  c a r c i n o -  
gen ic .  13 DMN has  a l s o  b e e n  s h o w n  to be c a r c i n o g e n i c  if i nha led .  14 
F o r  i n h a l a t i o n  s t u d i e s  the l o w e s t  l e v e l  t e s t e d  and shown  t o b e  c a r c i n o -  
gen i c  was  Z00, 000 n g / m  3 f o r  r a t s  and  m i c e .  14 I t i s  i n s t r u c t i v e  to 
c o m p a r e  the DMN l o a d  f r o m  a i r  wi th  tha t  f r o m  o t h e r  known s o u r c e s .  
E a t i n g  f o u r  s l i c e s  of b a c o n  p e r  day  wou ld  r e s u l t  in an  up t ake  of a b o u t  
500 ng DMN f r o m  m o s t  U .S .  p r o d u c e d  b a c o n  p r o d u c t s .  The DMN in-  
t ake  f r o m  a p a c k  of 20 c i g a r e t t e s  ts  a b o u t  1000 ng. 15 By c o m p a r i s o n ,  
an  adu l t  b r e a t h i n g  a i r  c o n t a i n i n g  1000  n g / m  3 of DMN f o r  Z4 h o u r s  
wou ld  inha le  a b o u t  10, 000 to 14, 000 ng of DMN p e r  day.  

At  the p r e s e n t  r ime ,  i t  is  i m p o s s i b l e  to a s s e s s  p r o p e r l y  the c a r -  
c i n o g e n i c  r i s k  to m a n  when  e x p o s e d  to DMN l e v e l s  of 50 - 30, 000 n g / m  3, 
a s  r e p o r t e d  h e r e .  H o w e v e r ,  the a m o u n t  of DMN is r e l a t i v e l y  l a r g e  
when  c o m p a r e d  fo the a m o u n t  of o t h e r  a i r b o r n e  c a r c i n o g e n s  s u c h  as  
benzo i(~)pyrene, which is round in urban a~rnospheres ai the Z ng/m 3 
level. 

ACKN OWLEDGEMENTS 

The w o r k  d e s c r i b e d  h e r e  was  c a r r i e d  out p u r s u a n t  to U.S .  E n v i r o n -  
m e n t a l  P r o t e c t i o n  A g e n c y  C o n t r a c t  Nos  6 8 - 0 2 - 2 3 1 2 1 4  (TECO)  and 
68-0Z-1ZZ8  (RTI).  We t h a n k  E. L D u P o n t  D e N e m o u r s  and  C o m p a n y ,  
I n c . ,  the F o o d  M a c h i n e r y  C o r p o r a t i o n ,  Union  C a r b i d e  C o r p o r a t i o n  
and  F i k e  C h e m i c a l  C o m p a n y  f o r  p e r m i s s i o n  to c o l l e c t  s a m p l e s  on 
t h e i r  p r o p e r t y .  We a l s o  t hank  n u m e r o u s  c i ty ,  s t a t e  and  r e g i o n a l  
E P A  o f f i c i a i s  f o r  a s s i s t i n g  in e v e r y  w a y  p o s s i b l e  wi th  the c o l l e c t i o n  
of the data .  

REFERENCES 

i. Lijinsky, W. and Espstein, S.S., Nature (London)ZZ5 21 (1970). 

Z. I n t e r n a t i o n a l  A g e n c y  f o r  R e s e a r c h  on C a n c e r ,  S e c o n d  and T h i r d  
M e e t i n g  on the A n a l y s i s  and  F o r m a t i o n  of N - n i t r o s o  C o m p o u n d s ,  
L y o n ,  F r a n c e .  IARC p u b l i c a t i o n s  no. 3 and  9 (1974). 

3. A n o n . ,  C h i n e s e  M e d i c a l  J o u r n a l ,  (~), 167 (1975); I n t e r n a t i o n a l  
A g e n c y  f o r  R e s e a r c h  on C a n c e r ,  Annua l  R e p o r t  f o r  1972-1973 .  
L y o n ,  F r a n c e  (1973~ 

745 



4. M i r v i s h ,  S .S .  , T o x t c o l o g y  a n d  A p p l i e d  P h a r m a c o l o g y  31, 3Z5 (1975). 

5. F i n e ,  D . H .  , R o u n b e h l e r ,  D . P . ,  B e l c h e r ,  N. M~, and  E p s t e i n ,  S .S .  
I n t e r n a t i o n a l  C o n f e r e n c e  on E n v i r o n m e n t a l  S e n s i n g  and  As s e s s m e n t ,  
L a s  V e g a s  (Oct.  1975). In the  p r e s s ;  F i n e ,  D . H .  , R o u n b e h l e r ,  D. P . ,  
B e l c h e r ,  N. M. , and  E p s t e i n ,  S .S .  S c i e n c e  M a g a z i n e  (In p r e s s ) .  

6. F i n e ,  D. I L ,  Rufeh ,  F . ,  and  L i e b ,  D . ,  N a t u r e  (London) ,  Z47, 
309 (1974);  F i n e ,  D . H . ,  a n d  R o u n b e h l e r ,  D. P. , J. C h r o m a t o ~ .  , 
109~ Z71 (1975);  O e t t i u g e r ,  P . E . ,  Hufs  F . ,  F i n e ,  D . H . ,  and  
L i e b ,  D . ,  A n a l  L e t t e r s  8, 411 (1975). 

7. F i n e ,  D . H . ,  and  R o u n b e h l e r ,  D . P . ,  P r e s e n t e d  a t  the  F i r s t  
C h e m i c a l  C o n g r e s s  of  the  N o r t h  A m e r i c a n  C o n t i n e n t ,  M e x i c o  
C i ty  (Dec.  1975). C h a p t e r  17 in " I d e n t i f i c a t i o n  and  A n a l y s i s  of 
O r g a n i c  P o l l u t a n t s  in  W a t e r ,  " A m e r i c a n  C h e m i c a l  Soc.  (In the  p r e s s ) .  

8. P e l l i z z a r i ,  E . D .  , D e v e l o p m e n t  of  M e t h o d  f o r  C a r c i n o g e n i c  V a p o r  
A n a l y s i s  in  A m b i e n t  A t m o s p h e r e s .  P u b l i c a t i o n  No. E P A - 6 5 0 / 7 - 7 4 - 1 7 1 ,  
C o n t r a c t  No. 6 8 - 0 Z - l Z Z 8 ,  148p ( Ju ly  1974). 

9. Pellizzari, E. D., Development of Analytical Techniques for Mea- 
suring Amblent Atmospherlc Carcinogenlc Vapors. Publication 
No. EPA-600/Z-75-076, ContractNo. 68-0Z-IZ88, 185p (Nov. 1975). 

10. P e l l i z z a r i ,  E . D . ,  Bunch ,  J . E . ,  B e r k l e y ,  R . E . ,  and  B u r s e y ,  J . T . ,  
B i o m e d i c a l  M a s s  S p e c t r a .  (in p r e s s ) .  

ii. Wade ,  W. A . ,  R e p o r t  of  S tudy  of  N - n t t r o s o d i m e t h y l a m i n e ,  FMC 
Corporation, Industrial Chemicals Division, Baltlmore, Maryland. 
The Research Corporation of New England Report No. 31555�87 
(Nov. 1975). 

lZ. L a s a s k e ,  B. D i m e t h y l n i t r o s a m i n e  (DMN) S a m p l i n g  P r o g r a m  
B e l l e ,  W. VA Dec .  1-5 ,  1975, E.  L D u P o n t  D e N e m o u r s  and  
C o m p a n y ,  I n c . ,  P r e s e n t e d  to  E P A ,  J an .  6 (1976);  p e r s o n a l  
c o m m u n i c a t i o n  L a s a s k i ,  B. 

13. K o p p a n g .  N. , and  R i m e s l a ~ e n ,  H. , F o u r t h  M e e t i n g  on the  A n a l y s i s  
and  F o r m a t i o n  of  N - N i t r o s o  C o m p o u n d s ,  I n t e r n a t i o n a l  A g e n c y  f o r  
R e s e a r c h  on  C a n c e r .  M e e t i n g  h e l d  in T a l l l n n ,  USSR on O c t o b e r  1, 
(1975) (In the  p r e s s ) .  

Z; 

14. Moiseev, G.E., and Benemonskii, V.V., Vopresy Onkologil, 
ZI, 107 (1975). 

15. Rhoades, J.W., and Johnson, D.E., J. Nat. Cancer Inst. 4__88, 
1841 (I 97Z). 

16. Faoro, R. B. , J. Air Poli. Control Assoc. , Z_~5, 638 (1975). 

746 


