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nism for control l ing and t r igger ing the  des t ruc t ion  of 
secre tory  material39, ~~ E x t r a p o l a t i o n  of the  p re sen t  
resul ts  to o ther  endocr ine  glands  would mean  t h a t  the i r  
specific granules  share  w i th  lysosomes no t  only  s t ruc tura l  
fea tures  b u t  also func t iona l  proper t ies .  

Rdsumd. Le rouge neu t re  ou l ' euchrys ine  3R, deux  
subs tances  f luorescentes  qui se concen t r en t  s61ectivement 
dans  les lysosomes de divers  t ypes  de cellules, a 6t6 admi-  

40 C. R. HOPKINS, Tissue Cell 7, 653 (1969). 
41 This work was supported by grants (MT-1973 and MA-2236) 

from the Medical Research Council of Canada, the Quebec Heart 
Foundation, the Joseph C. Edwards Foundation and the J. L. 
Levesque Foundation. 

nistr6 s des ra t s  n o r m a u x  ou ~ des ra t s  en carence sod6e. 
Com.me Font  d6montr6  la microscopie  de f luorescence et  
la microscopie  Cect ronique ,  les deux  subs tances  se sont  
accumul6es dans  les granules  des cellules jux tag lom6ru-  
laires du rein. 
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Lung  I n c l u s i o n  Bodies :  Dif ferent  U l t r a s t r u c t u r e  

The lamel la ted  osmiophil ic  inclusion bodies  (LOPBs) 
in the  Type  II  ceils of the  lung are the  source of pulmo-  
na ry  su r fac tan t  z. We repor t  differences in s t ruc ture  and  
organellar  origin be tween  bodies  f rom m a n  and monkeys ,  
and  those  f rom non-s imian  mammals .  

We have  s tudied  the  bodies  in B e n n e t t ' s  Wa l l ab y  
(Protomnodon ru/ogrisea), mouse, rat,  hamster ,  guinea- 
pig, rabbi t ,  cat, t ree shrew (Tupaia belangeri), mouse 
lemur  (Microcebus murinus ru/us), squirrel  mo n k ey  
(Saimiri sciurea, a New Wor ld  species), and  rhesus 

in S i m i a n  and N o n - S i m i a n  M a m m a l s  

monkey.  We  have  also s tud ied  2 specimens  of h u m a n  tung 
of normal  appearance ,  1 f rom a lobec tomy  and 1 f rom an 
acc ident  case, and 4 spec imens  f rom infants  dy ing  of the  
resp i ra to ry  dis tress  syndrome  of the  newborn  (RDS).  We 
use g lu ta ra ldehyde  and osmium fixat ion,  pos t - f ixa t ion  
wi th  lead fer r icyanide  solut ion wi th  the  anion 5% in 

1 F. B. ASKIN and C. I{UHN III, Lab. Invest. 25, 260 (1971). - 
B. MEYRICK and L. REID, Proc. R. Soc. Med. 66, 386 (1973). 

Left. Cross-barred lamellated osmiophilic body from mouse lung. Glutaraldehyde - osmium - lead ferricyanide fixation, aeetone-Araldite 
embedding. Scale bar 500 nm, Right. Concentric LOPB from lung of squirrel monkey. Same preparation method and scale. 
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excess, and  Ara ld i t e  e m b e d d i n g  w i t h  ace tone  as dehy-  
d r a t o r  and  t h i n n e r  2. These  m e t h o d s  preserve  t he  bodies,  
wh ich  are eroded b y  alcohol  and  epoxypropane .  

I n  n o r m a l  lungs  of t he  non-s imians ,  a b o u t  75% of 
L O P B s  w i t h  recognizable  s t r u c t u r e  cons is t  of lamellae,  
20 to  100 n m  thick ,  wh ich  form, in  section,  s t r a i g h t  or 
a r cua t e  cross-bars,  w i t h  l ines a t  4 n m  spac ing  w i t h i n  
t h e m ;  these  mee t  t he  pe r iphe ry  a t  r i gh t  or acu te  angles  3. 
There  is genera l ly  a single b o u n d i n g  m e m b r a n e ,  separe ted  
f rom the  4 n m  lines b y  a space of n m  or more  (Figure,  
left). Similar  L O P B s  exis t  in t he  hedgehog  (Erinaceus 
europaeus) 4, and  in the  dog ~. W e  h a v e  t a k e n  mul t ip le  
serial  sect ions  which  show t h a t  t he  lamel lae  compos ing  
t h i s  t y p e  of b o d y  are f la t  or dom e- s haped  t h r o u g h o u t ,  and  
t h a t  t h e  sect ions  showing  s t r a igh t  cross-bars  are no t  
p roduced  b y  axia l  sec t ioning of a scroll  or of a b o d y  
composed  of cyl indr ica l  sheets.  T he  few (10%) L O P B s  
showing  concent r ic  b a n d s  in section,  in  n o n - s i m i a n  lung, 
m a y  be  exp la ined  as sect ions cu t  t h r o u g h  a b o d y  w i t h  domed  
lamellae,  a t  r i g h t  angles to  t he  axis  of t he  dome. A b o u t  
1 L O P B  ill 10 shows signs of origin f rom a mu l t ives i cu l a r  
b o d y  6. Ex t r ace l l u l a r  osmiophi l ic  bodies  are found  in t h e  
a lveolar  spaces of m a t u r e  foeta l  lung  ( h u m a n  and  non-  
s imian) ,  and  some t imes  ill adu l t  lung ;  t h e y  are, if of 
recognizable  shape,  a lways  concentr ic ,  and  a p p e a r  to  be  
fo rmed  b y  cur l ing  up  of s t r ips  of osmiophi l ic  m a t e r i a l  
e x t r u d e d  t h r o u g h  open ings  in t he  cell m e m b r a n e ,  no t  b y  
release of i n t a c t  LOPBs ,  f rom t he  ceils. W e  h a v e  found  no  
sign of t he  species differences which  h a v e  been  r epo r t ed  to 
exis t  7 be tween  t he  L O P B s  of some of the  non-s imians .  

Bodies  c o n t a i n i n g  osmiophi l ic  whor ls  associa ted w i t h  
m i t o c h o n d r i a l  cristae,  a n d  poss ib ly  t r a n s i t i o n a l  be tween  
m i t o c h o n d r i a  and  L O P B s ,  are  ra re  in  u n t r e a t e d  animals .  
They  are found  u n d e r  cond i t ions  of s tress  s, a n d  we h a v e  
found  t h e m  ill a p r e m a t u r e  (28 day)  r a b b i t  a f te r  41/2 h 
b r e a t h i n g ;  a double  b o u n d i n g  m e m b r a n e  is p resen t .  

The  L O P B s  of m a n  and  of t he  m o n k e y s  e x a m i n e d  are 
qu i te  d i f fe ren t  f rom those  of t he  non-s imians .  T h e y  are 
m a i n l y  concen t r i c  (Figure,  r ight )  w i t h  t h i n n e r  lamellae,  
wh ich  of ten  con ta in  on ly  two 4 n m  layers.  I t  is di f f icul t  
to  t r ace  a c o n t i n u o u s  b o u n d i n g  m e m b r a n e ;  th i s  suggests  
t h a t  t h e y  are no t  of m i t o c h o n d r i a l  origin.  The i r  real  
o rgane l la r  or igin is no t  clear, b u t  t he i r  s t r u c t u r e  would be  
compa t ib l e  w i t h  f o r m a t i o n  b y  f u s i o n  of t he  wails of 
f l a t t ened  vesicles Iof rough  endop lasmic  re t i cu lum,  
fol lowed b y  wind ing  in to  a scroll. This  has  been  i l lus t ra ted  
f rom the  h u m a n  fe tus  9, and  we t lave found  t races  of i t  ill 
t h e  fe ta l  and  n e w b o r n  mouse.  I n  t he  a d u l t  s imians  t h e  
c ross-bar red  or a r cua t e  bodies  a p p e a r  to  be  a b s e n t ;  t he  
l i t e r a tu re  ~~ where  i t  shows the  de ta i l s  of L O P B s  of 
h u m a n  origin, agrees. R a t h e r  s imi la r  concent r ic  bodies  
appea r  in t he  chick  n .  I n  RDS, concent r ic  L O P B s  are 
found,  t h o u g h  in smal ler  n u m b e r s  t h a n  in adu l t  lung, in  

l ine  w i t h  t he  def ic iency of s u r f a c t a n t  in  th i s  cond i t ion  ~ ;  
one a r cua t e  body  of n o n - s i m i a n  t y p e  ha s  been  seen. 
Mul t ives icu la r  bodies  are ra re  in  s imians .  The  m o r p h o -  
logical  differences descr ibed here  m a y  be  connec ted  w i th  
t he  b iochemica l  differences r epo r t ed  b y  GLIJCK et  al. ~, 
who consider  t h a t  h u m a n s  h a v e  an  add i t i ona l  p a t h w a y  
for s u r f a c t a n t  syn thes i s  which  assists  su rv iva l  in  t h e  
e v e n t  of p r e m a t u r e  b i r th .  

Rdsumd. Les inclus ions  lamel la i res  des cellules du 
second t y p e  du p o u m o n  son t  la source de la s u b s t a n c e  
tens ioac t ive .  Chez l ' h o m m e  et  les singes de l ' anc ien  et  du  
n o u v e a u  monde ,  ces inclus ions  sont  de fo rme concen t r i -  
q u e e t  p e u v e n t  p roven i r  du  r6 t i cu lum endoplasmique .  
Chez d ' a u t r e s  mammif~res ,  y compr i s  u n  16murien, elles 
ont ,  pour  la p lupar t ,  des ba r res  rec t i l ignes  ou argu6es 
et  p r o v i e n n e n t  des corps mul t ives icula i res .  

R . E .  PATTLE, G. GANDY, C. SCHOCK 
a n d  J .M.  CREASEY 1~, 

Chemical De/ense Establishment, 
Medical Division, 
Porton Down, Salisbury SPd  OJO, (England), and 
The l]/Iaternity Hospital, 
Mill Road, Cambridge CB 7 2 A R (England), 
2d September 7973. 

C. SCHOCK, R. E. PATTLE and J. M. CREASE'g, J.  Microsc. 97, 321 
(1973). 

3 R. E. PATTLE, C. SCHOCK and  J.  M. CREASE'Z, Exper i en t i a  28, 286 
(1972). 

4 W. BARGMANN and A. I(NOOP, Zt. Zellforseh. 44, 263 (1956). 
5 B. SIEGWART, P. GEHR, J.  GtL and E. R. WEIBEL, Resp. Physiol.  

13, 141 (1971). 
6 S. P. SOROKIN, J.  Histocheml. Cytoeheiil .  7d, 884 (1967). - C. 

MEBAN, J. Anat . ,  772, 195 (1972). 
7 y .  KIKKAWA and R. SPITZEE, Anat .  Ree. 163, 525 (1969). 
3 R. E. PATTLE, C. SCHOCK, P. DIRHUNBER and J. M. CREASEY, 
9 Nature, Lond. 2dO, 468 (1972); Br. J. exp. Path., in press (1974). 

J.  U. BALLS and P. E. CONEN, Lab. Invest. 13, 1215 (1964). 
10 R. Y. HATT and Cm ROUILLIER, Path. Biol. 34, 1371 (1958). - 

J.  U. BALLS, M. DELIVORIA and P. E. CONEN, Lab. Inves t .  15, 530 
(1966). - J. M. LAUWERYNS, H u m a n  Pa th .  7, 175 (1970). 

11 p. PETRIK, Folia IIlorph., Praha 75, 176 (1967). 
13 M. E. AVERY and J. MEAn, J. Dis. Child. 97, 517 (1959). - G. GANDY, 

W. JACOBSON and D. GAIRDNER, Archs Dis. Childh. 45, 289 (1970). 
13 g. ~LUCK, M. V. KULOVICH, A. I. •IDELMAN, L. CORDERO and 

A. F. KHAZI~, Pediat. Res. 6, 81 (1972). 
14 We thank Dr. MARGARET W. STANIER for the wallaby lung, and 

Dr. R. D. MARTIN for the tree shrew and lemur specimens. 

Catecho lamines  in H u m a n  Fetal Heart  

The  h e a r t  of a d u l t  m a m m a l s  has  been  observed  to  h a v e  
a n  ex tens ive  adrenerg ic  ne rve  supply,  a n d  ca t echo lamine -  
c o n t a i n i n g  cells h a v e  been  found  in t he  a t r i a l  myo-  a n d  
e p i e a r d i u m l - 4  Organs  composed  of smal l  ca techo!amine-  
c o n t a i n i n g  cells, wh ich  receive t h e i r  vascu la r  supp ly  
d i rec t ly  f rom the  co rona ry  ar ter ies ,  h a v e  been  descr ibed  5. 
These  organs,  called aor t ic  a n d  p u l m o n a r y  bodies,  are 
s i t u a t e d  in t he  wal l  of t he  m a i n  a r te r ia l  t r u n k s  and  
t h e y  are cons idered  homologous  w i t h  t he  ca ro t id  bodies  6. 
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