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Tab. ~. Amounts of total 
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protein, lipid and cholesterol and number of free amino acids in blood vessels and in serum of normo- and of 
hypercholesteremic rabbits 

Per 100 ml of tissue Ascending Thoracic Abdominal All Aorta Vena cava Blood serum 
extract orbloodserum rain. avg, max, rain. avg. max. rain. avg. max. min. avg. max. rain. avg. max. rain. avg. max. 

total protein (g) 1,11 ~.09 3.40 1.84 2.83 3.80 1.35 1.92 ~2.94 1.84 2.28 3.23 0.63 1,51 2.20 4.25 5.75 7.85 
totallipid (mg) 1t0 212 555 29 145 485 70 178 545 88 178 528 60 148 470 215 566 1000 
total cholesterol (rag) 1.70 3.30 5.90 1.00 3.05 6.60 1.10 3,40 11.0 1.63 3.25 6.60 1.00 3.29 5.30 33.0 62.3 84.0 
No. of freeaminoacids 4 5.45 7 3 5.00 8 3 6.35 8 4 5.60 8 5 6.44 8 4 5.30 6 - 

Per 100 ml of tissue Ascending Thoracic Abdominal All Aorta Vena cava Blood serum 
extract or bloodserum rain. avg. max. min, avg. max. rain. avg. max. min, avg. max. min. avg. max. min. avg. max. 

total protein (g) 2.96 5.60 8.70 3.11 5.12 7,90 2.20 3.70 5.55 2.91 4.86 6.80 1.06 2.34 5.65 7.55 8.89 10.4 
total lipid (mg) 242 621 985 305 457 690 222 492 800 274 523 778 90 154 200 1710 2199 3490 
total cholesterol (mg) 12.0 32.0 50.0 6,30 13,1 22.0 2.90 8.07 19.7 7.90 17.5 30.6 4.90 9.65 15.0 440 2869 5800 
No. of free aminoacids 7 8,5 10 7 9 10 7 9.2 10 7 8.7 10 6 7.3 8 6 6.7 8 

Minimum, average and maximum amounts of total protein (expressed in g]100 ml of tissue extract or serum), of total lipid (as mg]100 ml) 
and of total cholesterol (as mg]100 ml); minimum~ average and maximum number of free amino acids detected in this material. 

t ho r ac i c  s e g m e n t  as well  as  in t he  a s c e n d i n g  aor ta ,  T h e  
reve r se  was  f o u n d  for p ro t e in  a n d  for t he  f r e q u e n c y  of free 
a m i n o  acids.  T h e  a m o u n t  of l ipid a n d  choles te ro l  could  n o t  
be co r re l a t ed  w i t h  t h e  t y p e  of a m i n o  ac ids  r ecovered  f rom 
blood vesse ls  w h e t h e r  one  c o m p a r e d  t he  s a m e  sec to r  f r om 
d i f f e ren t  r a b b i t s  or v a r i o u s  sec tors  f r om t h e  s a m e  an ima l .  

T h e  i n v e r t e d  r e l a t ion  b e t w e e n  t o t a l  p ro t e in  a n d  t h e  
n u m b e r  of free a m i n o  ac ids  in n o r m a l  v a s c u l a r  t i s sue  shou ld  
b e  n o t e d  a n d  also a s imi l a r  r e l a t i o n s h i p  b e t w e e n  t o t a l  
p r o t e i n  a n d  t o t a l  l ip id-choles terol ,  S e g m e n t a l  d i f fe rences  
could  s ign i fy  local d i f fe rences  in p ro t e in  h y d r o l y s i s  or  in 
p ro t e in  s y n t h e s i s .  

T h e  lack  of d i rec t  p r o p o r t i o n  b e t w e e n  lipid a n d  choles-  
te ro l  of  t h e  d i seased  a o r t a  a n d  t h e  degree  of h y p e r l i p e m i a  
a n d  h y p e r c h o l e s t e r e m i a  h a d  n o t  been  a n t i c i p a t e d  s ince  
t h e  c h a i n  of ' cho les te ro l  d ie t  -- h y p e r c h o l e s t e r e m i a - -  choles-  
te ro l  a the rosc l e ro s i s '  h a s  b e e n  well  e s t a b l i s h e d  for t h e  
r abb i t .  T h e  v a l i d i t y  of t h e  f i l t r a t ion  t h e o r y  for  h u m a n  
a the rosc l e ros i s  m a y  be  d e b a t a b l e  a l t h o u g h  i t  h a s  f o u n d  
w i d e s p r e a d  a c c e p t a n c e .  ~\re a re  r e m i n d e d  of a n a t o m i c  

s t r u c t u r a l  d i f fe rences  of  v a r i o u s  p a r t s  of  t h e  ao r t a .  W i t h  
r e g i o n a l v a r i a t i o n s  in t he  a m o u n t  of endo the l i a l ,  m u s c u l a r ,  
c o n n e c t i v e  t i s sue  a n d  o t h e r  e l e m e n t s  one  m a y  e x p e c t  
d i f fe rences  in chemica l  c o m p o s i t i o n  as  well. 

T h e  fac t  t h a t  c he mic a l  c h a n g e s  were  p r e s e n t  in g ro s s ly  
i n t a c t  aor t ic  sec tors  of h y p e r c h o l e s t e r e m i c  r a b b i t s  in-  
d i ca t e s  t h a t  c he mic a l  c h a n g e s  p recede  a n a t o m i c a l  a l t e r -  
a t ions .  

Zusammenfassung.  Die V e r t e i l u n g  der  f re ien A m i n o -  
s~turen, y o n  Pro te in ,  F e t t  u n d  Choles te r in  im  Blu r  u n d  in 
v e r s c h i e d e n e n  Gef~ssen  n o r m a l e r  u n d  h y p e r c h o l e s t e r e -  
m i s c h e r  K a n i n c h e n  w u r d e  u n t e r s u c h t .  Gesch~d ig t e  A o r t a -  
a b s c h n i t t e  e rh i e l t en  m e h r  P ro t e in ,  F e t t  u n d  Choles te r in ,  
a b e t  wen ige r  freie Aminos~iuren  a ls  no rma le .  

A. F.  ENG~L a n d  O. J .  POLLAK 

Dover Medical  Research Center, Dover (Delaware), January  
19, 1961. 

R e l e a s e  o f  H i s t a m i n e  b y  C o t t o n  D u s t  E x t r a c t s  

f r o m  H u m a n  L u n g  T i s s u e  i n  v i t r o  

I n  p r e v i o u s  c o m m u n i c a t i o n s  1, 2 t h e  h y p o t h e s i s  h a s  bee n  
a d v a n c e d  t h a t  a t  l ea s t  s o m e  of t i le s y m p t o m s  of bys s inos i s  
( co t ton  w o r k e r ' s  p n e u m o c o n i o s i s )  a re  c a u s e d  b y  a h i s t a -  
m i n e - r e l e a s i n g  s u b s t a n c e  p r e s e n t  in t h e  d u s t  i n h a l e d  b y  
c a r d r o o m  wo rk e r s  in  t h e  c o t t o n  i n d u s t r y .  

T h i s  h y p o t h e s i s  w a s  b a s e d  on t h e  r e s u l t s  of  d u s t  in -  
h a l a t i o n  e x p e r i m e n t s  in  m a n  a n d  on  s o m e  ev idenc e  
de r ived  f r o m  ap p l i c a t i on  of c o t t o n  d u s t  e x t r a c t s  in a n i m a l  
p r e p a r a t i o n s .  F u r t h e r  ev idence  f r o m  a n i m a l  e x p e r i m e n t s  
s u p p o r t i n g  s u c h  a t h e o r y  h a s  been  p u b l i s h e d  b y  ANI"- 
WEILER 3,¢. 

I t  is well  k n o w n ,  h o weve r ,  t h a t  h i s t a m i n e  re lease  va r i e s  
w i t h  t h e  t i s s u e  a n d  a n i m a l  species  u n d e r  s t u d y ,  a n d  t he se  
d i f fe rences  in  a c t i o n s  of h i s t a m i n e - r e l e a s i n g  s u b s t a n c e s  
are  on ly  p a r t l y  e x p l a i n e d  b y  t i s sue  a n d  species  d i f fe rences  
in h i s t a m i n e  c o n t e n t  s . 

O u r  o w n  p r e v i o u s  e x p e r i m e n t s ,  as  well  as  t hose  m a d e  
b y  A•TWEILER, p r o v i d e d  on ly  ind i r ec t  ev idence  in  f a v o u r  
of h i s t a m i n e  re lease  as  a c ausa l  f ac to r  in  byss inos i s .  I t  
r e m a i n e d  to  be  d e m o n s t r a t e d  t h a t  c o t t o n  d u s t  c o n t a i n s  a 

s u b s t a n c e  c a p a b l e  of  r e l eas ing  h i s t a m i n e  in  h u m a n  l u n g  
t i s sue .  T h i s  c o m m u n i c a t i o n  p r e s e n t s  ev idence  t h a t  t h i s  is 
i nde e d  t h e  case.  

A n  e x t r a c t  of c o t t o n  d u s t  w a s  p r e p a r e d  as  p r e v i o u s l y  
desc r ibed  ~, e x c e p t  for  t h e  use  of T y r o d e  so lu t i on  i n s t e a d  

Tab. I. Histamine release from human lung tissue in vitro 

Sample No. 1 2 3 4 5 6 

Amount of lung tissue (g) 1.2 1.2 -- -- 1.2 1.2 
Tyrode solution (ml) 2 2 4 4 3 3 
Cotton dust extract (ml) 1 I 1 1 -- -- 
Histamine in filtrate (tzg) 1.4 1.4 0.1 0.1 0.6 0.7 

1 A. BOUHUYS, S.-E. LINDELL, and G. LUNDIN, Medical Research 
Councils Panel oll Byssinosis, June 4th (1959). 
A. BOUHUYS, S.-E. LINDELL, and G. LUNDIN~ Brit. Med. J. i, 324 
(1960). 

a H. ANTWEILER, Naturwiss. 46, 493 (1959). 
4 H. AI~TWEILER, Arch. Gcwerbepath. Gewerbehyg. 17, 574 (1960). 

W. D. M. P•TON, Pharmacoi. Rev. 9, 269 (1957). 
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Tab. II. Histamine release from human lung tissue in vitro 

Sample No. 1 2 3 4 5 6 7 8 9 10 11 12 

Amount of lung tissue (g) 2 2 -- -- 2 2 2 2 2 2 2 2 
Tyrode solution (ml) 2 2 4 5 3 3 2 2 2 2 3 3 
Cotton dust extract (ml) 1 1 1 i . . . .  1 1 -- -- 

48]80 Histamine 
1 mg in 1 ml 10 ~tg in 1 ml 

Histamine in filtrate (~g) 2.2 1.8 0.1 0.1 0.9 0.9 1.8 2.0 7.5 6.3 16.0 20.0 

of  sal ine.  T h e  s a m p l e  of c o t t o n  d u s t  was  col lec ted  in  a 
v e n t i l a t o r  in  a c a r d - r o o m  in t h e  s a m e  w a y  as  t h e  d u s t  
p r ev ious ly  used.  

Spec imens  of mac roscop ica l ly  n o r m a l  h u m a n  lung  
t i s sue  were  o b t a i n e d  f rom p a t i e n t s  o p e r a t e d  u p o n  for  
b r o n c h i a l  c a r c i n o m a  (Table  I) or  p u l m o n a r y  t ube rcu los i s  
(Tab le  I I ) .  T h e  l u n g  t i ssue  was  m i n c e d  w i t h  scissors a n d  
w a s h e d  once  w i t h  T y r o d e  so lu t ion .  

A l iquo t s  of l ung  t i s sue  we igh ing  1.2 or  2 g were  sus-  
p e n d e d  in 2 ml  of T y r o d e  so lu t ion  c o n t a i n i n g  1 m g  of 
glucose pe r  ml~ a n d  1 ml  of c o t t o n  d u s t  e x t r a c t  a d d e d  
(Tables  I a n d  I I ,  s amples  1 a n d  2). 

T h e  i n c u b a t i o n ,  w h i c h  was  done  in  a s h a k i n g  i n c u b a t o r  
a t  37°C, l a s t ed  for  20 min .  

T h e  suspens ion  f lu id  was  s e p a r a t e d  f r o m  t h e  l u n g  t i s sue  
pa r t i c l e s  b y  f i l t r a t i o n  t h r o u g h  s i n t e r e d  po rce l a in  f i l ters.  
T h e  f i l t r a t e  was  h e a t e d  to  bo i l ing  a n d  d i l u t ed  to  5 m l  w i t h  
T y r o d e  so lu t ion .  

T h e  fo l lowing con t ro l s  were  e m p l o y e d :  (a) T h e  spon-  
t a n e o u s  h i s t a m i n e  re lease  in  l u n g  t i s sue  d u r i n g  t h e  in-  
c u b a t i o n  was  m e a s u r e d  (Tables  I a n d  I I ,  s am p l e s  5 a n d  6). 
(b) T h e  a m o u n t  of h i s t a m i n e  de r ived  f rom t h e  c o t t o n  d u s t  
e x t r a c t  i tse l f  was  m e a s u r e d  (Tables  I a n d  I I ,  s am p l e s  3 
a n d  4). (c) F o r  c o m p a r i s o n  t h e  h i s t a m i n e  re lease  caused  
b y  c o m p o u n d  48/80,  a wel l  k n o w n  h i s t a m i n e - r e l e a s i n g  
drug,  was  s t ud i ed  (Table  I I ,  s am p l e s  7 a n d  8). (d) To  ge t  
some i n f o r m a t i o n  on  t he  poss ib le  i n a c t i v a t i o n  of some of 
t h e  re leased  h i s t a m i n e  d u r i n g  t h e  i n c u b a t i o n ,  10 ~g of 
h i s t a m i n e  ba se  was  a d d e d  to  t h e  c o m p l e t e  i n c u b a t i o n  
m i x t u r e  (Table  I I ,  s amples  9 a n d  10). (e) To e s t i m a t e  t h e  
t o t a l  h i s t a m i n e  c o n t e n t  in  t h e  a l iquo t s  of lung  t issue,  2 g 
of t i s sue  in  3 m l  T y r o d e  so lu t ion  were  boi led  i m m e d i a t e l y  7 
a n d  t h e n  f i l te red  (Table  I I ,  s amples  11 a n d  12). 

T h e  a m o u n t  of h i s t a m i n e  in  t h e  f i l t r a t e s  was  m e a s u r e d  
b y  b i o a s s a y  on  t h e  i so la ted  gu inea -p ig  i leum. T h e  speci- 
f ic i ty  of t h e  g u t - c o n t r a c t i n g  a c t i v i t y  was  t e s t e d  w i t h  a n  
a n t i - h i s t a m i n e  d r u g  ( m e p y r a m i n e )  in  a c o n c e n t r a t i o n  j u s t  
suf f ic ien t  to  i n h i b i t  c o m p l e t e l y  equ iac t i ve  doses of h i s t a -  
mine .  T h e  p e r s o n  w h o  p e r f o r m e d  t h e  b io -assay  h a d  no  
knowledge  of t h e  i n c u b a t i o n  schemes .  

T h e  re su l t s  a re  s h o w n  in  T a b l e s  I a n d  I I .  I n  b o t h  series 
of e x p e r i m e n t s ,  t h e  a m o u n t  of h i s t a m i n e  re leased  i n  t h e  
s amp le s  c o n t a i n i n g  c o t t o n  d u s t  e x t r a c t  was  a b o u t  twice  as  
m u c h  as  t h e  a m o u n t  spon taneous ly ,  re leased  f r o m  lung  
tissue~ T h e  c o t t o n  d u s t  e x t r a c t  i tse l f  r e leased  negl ig ib le  
a m o u n t s  of h i s t a m i n e .  T h i s  is in  a g r e e m e n t  w i t h  ear l ie r  
o b s e r v a t i o n s  ~. 

C o m p o u n d  48/80 caused  re lease  of h i s t a m i n e  q u a n t i -  
t a t i v e l y  c o m p a r a b l e  to  t h a t  i nduced  b y  c o t t o n  d u s t  ex-  
trz ct .  T h e  a m o u n t  of h i s t a m i n e  re leased  b o t h  b y  c o t t o n  
d u s t  e x t r a c t  a n d  b y  48/80 c o r r e s p o n d e d  to  a b o u t  5 %  of 
t h e  t o t a l  h i s t a m i n e  c o n t e n t  of t h e  l ung  t issue.  Th i s  m a y  
be  c o m p a r e d  w i t h  t h e  r e su l t s  of MONGAR a n d  SCHILD s, 
who  f o u n d  t h a t  48/80 re leased  a b o u t  13% 6f t h e  h i s t a m i n e  
in gu inea -p ig  lung.  

LILJA e t  al.  ~ h a v e  f o u n d  t h a t  h u m a n  lung  t i s sue  c a n  
i n a c t i v a t e  h i s t a m i n e  b y  m e t h y l a t i o n  in vitro. I t  was  the re -  
fore cons ide red  des i r ab le  to  m e a s u r e  t h e  i n a c t i v a t i o n  of 
h i s t a m i n e  u n d e r  t h e  p r e s e n t  cond i t i ons  (Table  I I ,  s amp le s  
9 a n d  10). H i s t a m i n e  re lease  b y  c o t t o n  d u s t  e x t r a c t  
a c c o u n t s  for  a b o u t  2 m g  of h i s t a m i n e  in  t h e  f i l t r a t e  of 
t he se  s amples  (cf. s amples  1 a n d  2); i t  is t he r e fo re  est i -  
m a t e d  t h a t  a b o u t  50% of a d d e d  h i s t a m i n e  was i n a c t i v a t e d  
d u r i n g  t he  20 m i n  i n c u b a t i o n .  Therefore ,  t h e  m e a s u r e d  
a m o u n t s  of h i s t a m i n e  re leased  f rom t h e  l ung  t i ssue  in  ou r  
e x p e r i m e n t s  a p p e a r  to  be  u n d e r e s t i m a t e s  of t h e  t r u e  
va lues .  

T h e  re su l t s  of t h e  p r e s e n t  i n v e s t i g a t i o n  a re  cons ide red  
to  p r o v i d e  a d d i t i o n a l  ev idence  in  f a v o u r  of t h e  h y p o t h e s i s  
t h a t  some  of t h e  s y m p t o m s  of byss inos i s  in. c a r d - r o o m  
worke r s  a re  c a u s e d  b y  t h e  p resence  of a h i s t a m i n e -  
l i b e r a t i n g  s u b s t a n c e  in c o t t o n  dus t .  Th i s  m e c h a n i s m  of 
h i s t a m i n e - r e l e a s e  does  n o t  r equ i r e  p r e v i o u s  s ens i t i z a t i on  
as  do  t h e  m e c h a n i s m s  p r e v i o u s l y  p r o p o s e d  b y  PRAUS- 
NtTZ 10 a n d  b y  HAWORTH-and MCDONALD 11 

Zusammen/assung. B a u m w o l l e x t r a k t ,  bei  37 ° m i t  zer- 
k l e i n e r t e m  m e n s c h t i c h e m  L n n g e n g e w e b e  i n k u b i e r t ,  s e t z t  
d a r a u s  H i s t a m i n  in  ~ h n l i c h e n  M e n g e n  wie C o m p o u n d  
48/80 frei. 

Die  E r g e b n i s s e  s t f i t zen  die H y p o t h e s e ,  dass  die S y m -  
p t o m e  de r  Byss inos is  bei  B a u m w o l l s p i n n e r e i - A r b e i t e r n  
m i n d e s t e n s  te i lweise  d u t c h  eine H i s t a m i n - f r e i s e t z e n d e  
S u b s t a n z  im B a u m w o U s t a u b  v e r u r s a c h t  werden .  

A. BOUHUYS a n d  S.-E.  LINDELL 12 

Laboratory o/ Clinical Physiology, University Hospital, 
Leiden (The Netherlands), and Laboratory o] Clinical 
Physiology, Sahlgrensha S]ukhuset, GSteborg (Sweden), 
January 26, 1961. 
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