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Summary .  Auto rad iog raphy  showed t h a t  labelled po lych lor ina ted  b iphenyls  wi th  chlorine in posi t ions 2, 4 ~, 5 and  
hydrogen  in posi t ions  3, 3L 6, 61 in t he  molecule are accumula ted  in t he  mouse  bronchia l  mucosa.  F u r t h e r  t e s t ing  of 
th is  observa t ion  showed t h a t  2, 21, 4, 51-tetrachlorbiphenyl-~*C, bu t  no t  biphenyl-l~C, was t aken  up in the  bronchi  of 
mice. 

Autorad iograph ic  inves t iga t ions  have  recen t ly  shown  
t h a t  2, 21, 4, 41, 5, 5a-hexachlorobiphenyl-l*C and 2, 4 x, 5- 
tr ichlorobiphenyl-a4C are heavi ly  accumula ted  and  re ta in-  
ed in the  b ronch ia l  mucosa  and in the  mucosa  of the  
t r achea  and  l a rynx  in mice ~, ~. BERLIN et  a l )  r epor ted  a 
similar  localization of 2, 21, 4 ~, 5, 51-pentachlorobiphenyl-  
1~C. This  site of PCB-accumula t ion  is so far  unique.  
Prev ious  s tudies  found  t h a t  a n u m b e r  of discrete  PCBs 
were n o t  t aken  up by  the  bronchi  b u t  were d i s t r ibu ted  
very  evenly  t h r o u g h o u t  t he  lung parenchyma~,~ ,L 
However ,  all PCBs inves t iga ted  are more  or less concen-  
t r a t e d  in t he  mucosa  of the  nasa l  cavit ies.  W h e n  com- 
par ing  the  chlorine subs t i t u t ion  p a t t e r n s  in the  re la t ive ly  
few molecules so far s tudied,  i t  appea red  t h a t  t he  poly-  
ch lor ina ted  b iphenyls  w i th  an af f in i ty  for the  b ronch i  
have  the  following s t ruc tu ra l  charac ter i s t ics  in commo n :  
1. t h e y  possess chlorine a toms  in posi t ions  2, 4 ~, 5 in the  
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Eleven 'PCBs are classified according" to their distribution patterns 
in the lung. Substances 1-4, which are accumulated and retained in 
the bronchial mneosa, are characterized by having chlorine in posi- 
tions 2,4~,5 in the molecule, whereas positions 3,31,6,O are substi- 
tuted with hydrogen. Substances 5-11, which are not accumulated 
in the bronchi, do not futlfill the above structural criteria. Sub- 
stances 1-2 and 4-11 were investigated in this laboratory (refs.8, * 
and6,~). Substance 3 was studied by BERLI~ et al. 5. 
1 = 2,41,5-Triehlorobiphenyl; 2 = 2,21,4,51-Tetrachlorobiphenyl; 
3 = 2,21,41,5,51-Pentachlorobiphenyl; 4 = 2,21,4,41,5,5~-Hexa - 
ehlorobiphenyl. 5 = Biphenyl; 6 = 2, 21, 4,41-Tetrachlorobiphenyl; 
7 = 2,21,31,4-Tetracblorobiphenyl; 8 = 2,31,4,4X-Tetrachloro - 
biphenyl; 9 = 2, 21, 3, 4,41, 61-HexaehlorobiphenyI; 10 = 2, 31, 4, 41, 51, 
6-Hexachlorobiphenyl; 11 = 2, 21 , 3, 31 , 4, 41, 5, 6Z-Oetachlorobiphenyl. 

b ipheny l  molecule (numbered  f rom the  b iphenyl  bond) .  
2. one ortho- and the  d iagonal ly  s i tua ted  recta-carbon 
a t o m  in each r ing (positions (3, 31,6,6 z) are subs t i t u t ed  
wi th  hydrogen) .  

In  order  fu r the r  to t e s t  the  s t ruc tu ra l  r equ i r emen t s  for 
the  up take  of PCBs in the  bronchia l  mucosa,  t he  dis t r i -  
bu t ion  of 2, 2z,4, 51-tetraehlorobiphenyl-l~C (which satisfies 
the  above  s t ruc tu ra l  criteria) was s tudied  using whole-  
b o d y  au to rad iography .  As i t  was considered to  be of 
par t i cu la r  in te res t  to  provide  some in format ion  also on 
the  proper t ies  of the  u n s u b s t i t u t ed  b ipheny l  nucleus,  
biphenyl-l~C was irlcluded in t he  invest igat ion.  

2, 2 ~, 4, 51-tetrachtorobipheny1-a4C, un i fo rmly  label led 
in the  2, 4 - subs t i tu ted  ring, was syn the t i zed  as descr ibed 
by  SUNDSTR6~r s. Biphenyl-~4C, previous ly  p repa red  b y  
several  routes  9-18, was p repa red  f rom uni formly  labelled 
anilin-14C and  benzene b y  a coupling reac t ion  according 
to  CADO~ANS, la. Bo th  compounds ,  of specific ac t iv i ty  
25 mCi/mmol ,  were ch romatograph ica l ly  pure  (TLC- 
r a d i o c h r o m a t o g r a m  scanning).  

Two series of p r e g n a n t  C57 B1 mice were i.v. in jec ted  
wi th  0.2 btmol tetrachlorobiphenyl-14C and  biphenyl-14C, 
respect ively ,  in DMSOI Animals  f rom each series were 
killed in ca rbon  dioxide a t  in te rva ls  f rom 10 min  up to 
4 days  af ter  the  inject ion.  Af te r  being frozen to  solid 
blocks in a gel of c a r b o x y m e t h y l  cellulose and  water ,  
sagi t ta l  whole b o d y  sect ions were collected onto  t ape  
and  au to rad iograms  p repared  according to  the  ULLBERG 
techn-ique 14. A t  the  t ime  of sacrifice, .the mice were in the  
17th day  of gesta t ion,  t he  ma t i n g  hav ing  been de t e rmined  
previous ly  by  means  of vaginal  plugs. 

Four  h af ter  the  in ject ion of 2,2~,4,5~-tetrachloro - 
biphenyl-laC, there  was a s t rong up take  of r ad ioac t iv i ty  
in the  bronchia l  mucosa  which  roughly  equal led the  level 
in the  b o d y  fat. Af ter  4 days  the  bronchi  showed b y  far 
the  h ighes t  ocen t ra t ion  in the  body,  b u t  t he  ac t iv i ty  in 
the  lung p a r e n c h y m a  was also h igh  (Figure 1). At  th is  
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Fig. 1. Deta i l  a u t o r a d i o g r a m  of a mouse  4 days  a f t e r  i.v. in jec t ion  of 
2,21,4,51-tetraehlorobiphenyl-X~C. Note  the  s t r o n g  u p t a k e  of rad io-  
activity in the bronchi (white spots). The concentration in the body 
fat is considerably lower. 

t ime,  a def in i te  loca l iza t ion  of l a b e l w a s  obse rved  also in 
t he  fe ta l  b ronchi .  I n  c o n t r a s t  to  the  2, 21, 4, 51- te t rachloro - 
biphenyl-l~C, t he  u n s u b s t i t u t e d  biphenylA*C was d i s t r ib -  
u t e d  v e r y  even ly  t h r o u g h o u t  the  lung  (Figure 2), w i t h  no 
t e n d e n c y  t owards  c o n c e n t r a t i o n  in specific s t ruc tu res .  

The  p r e sen t  resu l t s  show t h a t  t he  ab i l i t y  to  a c c u m u l a t e  
in  t he  b ronch i  is n o t  p r i m a r i l y  b o u n d  to the  b i p h e n y l  
nuc leus  itself, b u t  appea r s  a t  ch lo r i na t i on  of t he  molecule.  
T h e y  also f u r t h e r  s u p p o r t  t he  op in ion  t h a t  specific 
s t r u c t u r a l  r e q u i r e m e n t s  exis t  - t he  fu l l f i l lment  of which  
ind ica tes  subs t ances  w i t h  a h igh  a f f in i ty  for t h e  b r o n c h i a l  
t issue.  T h u s  i t  was  possible  to  p red ic t  t he  p u l m o n a r y  
b e h a v i o r  of 2, 21 ,4 ,51- te t rach lorob iphenyl  in mice. The  
Tab le  classifies some PCBs accord ing  to t h e i r  p u l m o n a r y  
d i s t r i b u t i o n  pic tures ,  a n d  i l lus t ra tes  the  differences in 
t he  chlor ine  posi t ions .  I t  is, however ,  possible  t h a t  in-  
ves t iga t ions  in to  t he  m e c h a n i s m  of a c c u m u l a t i o n  will 
give f u r t h e r  i n f o r m a t i o n  a b o u t  t he  cr i t ica l  f ea tu res  in t h e  
s u b s t i t u t i o n  p a t t e r n  of t he  b ipheny ls .  

A n  i m p o r t a n t  ques t ion  in th i s  respec t  is w h e t h e r  t h e  
r a d i o a c t i v i t y  in  t he  b r o n c h i a l  mucosa  r ep resen t s  m e t a b -  
olized or u n c h a n g e d  PCB,  or bo th .  I t  has  been  dem-  
o n s t r a t e d  t h a t  i n t e r m e d i a t e s  to  h a l o g e n a t e d  benzenes  
(e.g. ch lorobenzene)  c o v a l e n t l y  b i n d  to t he  b r o n c h i a l  
ep i the l ium,  where  t h e y  cause  t i ssue  necros is  15. A s imi la r  

Fig.  2. De ta i l  a u t o r a d i o g r a m  of a mouse  4 h a f t e r  i.v. in jec t ion  of 
b iphenylA4C.  T h e r e  is no si te  of a c c u m u l a t i o n  in  the  lung .  The  
a c t i v i t y  in the  bIood is h igh.  

m e c h a n i s m  of b i n d i n g  m a y  be i nvo lved  for t h e  PCBs.  
A n o t h e r  poss ib i l i ty  is t h a t  t h e  b ronch i a l  c o n c e n t r a t i o n  
of r a d i o a c t i v i t y  reflects  a specific excre t ion  p a t h w a y  for 
ce r t a in  P C B - s t r u c t u r e s  or t he i r  me t ab o l i t e s  in t h e  lung.  

T h e  biological  s ignif icance of these  o b s e rv a t i o n s  is a t  
p r e s e n t  u n k n o w n .  Few inves t i ga t i ons  h a v e  been  r epo r t ed  
concern ing  chronic  effects of s t r u c t u r a l l y  def ined PCBs  
in l a b o r a t o r y  animals ,  an d  p u l m o n a r y  lesions h a v e  so far  
n o t  been  observed .  I t  was r ecen t l y  shown  t h a t  t h e  u p t a k e  
of 2, 21, 4, 41, 5, 51-hexachlorobiphenyl- l~C in mice b ro n ch i  
was  a l m o s t  comple t e ly  b locked  w h e n  t h e  mice  were pre-  
t r e a t e d  w i t h  a large dose of t h e  un labe l l ed  i somer  3. This  
m a y  ind ica te  t h a t  a possible  adve r se  effect  will n o t  follow 
a s imple  dose-response  re la t ionsh ip ,  a n d  the re fo re  n o t  
easi ly be  p r o v o k e d  in sho r t  t e r m  h igh  dose expe r imen t s .  
Obv ious ly  more  a t t e n t i o n  shou ld  be  pa id  to  t h e  la te  
effects of def ined PCBs  in t h e  d i f fe ren t  species. I t  is 
n o t a b l e  t h a t  2, 21, 4, 41, 5, 51-hexach lorob iphenyl  is a m a j o r  
P C B - c o m p o n e n t  in h u m a n  fa t  as well  as in  t h e  f a t  of 
f i shea t ing  b i rds  and  seals 16. 
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I n  r e c e n t  years  t he re  has  been  cons iderab le  neu roche -  n e u r o n a l  sys t em on wh ich  a neurophys io log ica l  response  
mica l  evidence,  inc lud ing  regional  d i s t r ibu t ion ,  cel lular  to  h i s t a m i n e  can  be  d e m o n s t r a t e d  2. Thus ,  in t h e  r a t  
loca l iza t ion  a n d  t he  presence  of s y n t h e t i c  enzymes ,  to  i n j ec t ion  of h i s t a m i n e  d i rec t ly  in to  t h e  ros t r a l  h y p o t h a l a -  
impl i ca te  h i s t a m i n e  as a p u t a t i v e  c e n t r a l n e u r o t r a n s m i t t e r ,  mus  causes  a fall  in  b o d y  t e m p e r a t u r e  w h i c h  can  be  
Cen t r a l  t h e r m o r e g u l a t o r y  m e c h a n i s m s  c o n s t i t u t e  one  p r e v e n t e d  by  sys t emic  a d m i n i s t r a t i o n  of h i s t a m i n e  H 1- 


