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In vitro protein synthesizing activity of monkey lung subcellular fractions 4 months after intratracheal administration of siiica 
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Subce!lular particulate fraction Soluble fraction Incorporation of (I~C)-amino acids into protein 

cpm/mg particle RNA Control (%) ~ 

Ribosomes 

Rough membranes 

Cell sap 
Silica treated 
Control 

pH 5 enzyme 
Silica treated 
Control 

Cell sap 
Silica treated 
Control 

pH 5 enzyme 
Silica treated 
Control 

2880 
3103 

22,055 
24,561 

1770 
1992 

9279 
8180 

45 
49 

66 
73 

48 
54 

65 
57 

Control is the incorporation obtained with control particulate and soluble fractions. 

The reduced  overal l  p ro te in  synthesis ,  a t  a t ime  wtlen 
f ibrogenesis  is ac t ive ly  t ak ing  place, implies effects which  
are no t  discernible  by  histological  examina t ion .  I t  
r emains  to  be es tabl ished w h a t  effect  t he  d imin ished  
p ro te in  synthes is  has  on the  func t iona l  in tegr i ty  of the  
lung s . 

s I wish to thank Mrs. G. KUNZ for technical assistance and Dr. 
I. WEBSTER for providing the monkeys used in this study. 

9 Present address: Department of Biochemistry, University of 
Cape Town, Rondebosch, Cape, South Africa. 

Zusammen/assung. Die P ro t e insyn these  der  Lungen-  
r ibosomen  (frei oder  m e m b r a n g e b u n d e n )  vom Affen 
nach  In jek t ion  von  Silika wurde  un te rsuch t .  Die Ab- 
n a h m e  der  P ro t e insyn these  nach  4 oder  6 Mona ten  ist  
n ich t  yon  16slichen Fak t o r en  abhgngig.  
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Lathyrogenic Activity of 2 (2-Cyanoethyl)-3-isoxazolin-5-one from Lathyrus odoratus Seedlings 

Several  isoxazol in-5-one der iva t ives  have  recent ly  
been  isolated f rom Lathyrus odoratus (sweet pea) seed- 
l ingsl ,  2. One of these, 2 (2-cyanoethyl)-3-isoxazolin-5-one,  
c o m p o n e n t  VI I I ,  can  be regarded  as a new der iva t ive  of 
f l -aminopropioni t r i le  (BAPN),  the  wel l -known act ive 
pr inciple  3-5 of t he  subs tance  y - G l u B A P N  in sweet  pea  
seeds t h a t  p roduces  changes  in collagen in a va r i e ty  of 
species including chicks, turkeys ,  baboons,  ra t s  and  
tadpoles .  In  the  rat ,  effects  of B A P N  m a y  include skeletal  
deformit ies ,  hern ia  and  aort ic  rupture .  In  th is  r epor t  the  
isoxazolin-5-one der iva t ive  V I I I  has  been examined  in the  
weanl ing  ra t  for signs of la thyrogenic  ac t iv i ty .  

Materials and methods. Componen t  V I I I  was isolated 
f rom 10-day-old L. odoratus seedlings by  ex t rac t ion  wi th  
e thano l  and  ion exchange  c h r o m a t o g r a p h y  as descr ibed 2. 
Wean l ing  whi te  male She rman  rats,  33-38 g body  wt. ,  
were  used. The basal  d ie t  was Teklad 4% Mouse /Ra t  d ie t  
(Animal Feeds,  Inc.,  Bronx,  N .Y  .) conta in ing  24% crude 
prote in ,  4% fat,  6% crude fibre, supp l emen ted  wi th  
v i t amin  A, pa lmi ta te ,  i r rad ia ted  dr ied yeast ,  niacin, 
calcium pan to thena t e ,  r iboflavin,  menadione ,  v i t ami n  
13~, 1~o calcium carbonate ,  0.5% dicalc ium phospha te ,  
1~ salt, and t races  of manganese  oxide, copper  oxide, 
cobal t  carbonate ,  iron carbonate ,  zinc oxide, and calc ium 
iodate.  Comp V I I I  was incorpora ted  as 0.4~ of the  basal  
diet .  A control  group received the  equiva len t  (0.3~ of 
B A P N . H C 1  (Calbiochem. Calif.) and ano the r  contro l  

group received the  u n s u p p l e m e n t e d  diet .  All die ts  were 
consumed  ad l ib i tum.  Af te r  18 days,  ra t s  were x - r ayed  
under  e ther  anesthesia .  

Af ter  10 days,  urine was collected ill metabol ic  cages 
over  a 24-tl per iod in the  presence  of thymol .  E x c r e t e d  
B A P N  was de tec ted  by  e lect rophoresis  of un t r ea t ed  urine 
on W h a t m a n  No. 3 pape r  in 0.1 M pyr id ine  ace ta te  buffer,  
p H  5.6, for 3 h a t  10 V/cm. The sample  con ta ined  mater ia l  
t h a t  t ravel led  wi th  the  mobi l i ty  of t he  au then t i c  basic 
B A P N  and  gave its charac ter i s t ic  green color when 
t r e a t ed  wi th  n inhydr in  6. E x c re t ed  B A P N  was de t e rmined  
q u an t i t a t i v e l y  by  c h r o m a t o g r a p h y  on a B e c k m a n  Spinco 
analyzer  ~ on the  15-cm column wi th  Type  15A resin and  
0.35 N sodium ci t ra te  buffer,  p H  6.5, a t  30~ The 
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Skeletal deformities produced by 
2(2-cyanoethyl)-3-isoxazolin-5-one 
from L. odoratus. Rat on left, 
normal; rat on right, experimental. 

n i n h y d r i n  color c o n s t a n t  of B A P N  was 2.84; t he  e lu t ion  
volume,  173 ml. The  s t ab i l i t y  of V I I I  in  ur ine  for 24 h 
was e x a m i n e d  b y  q u a n t i t a t i v e  ana lys i s  for B A P N .  
E x c r e t e d  th . iocyanate  was d e t e r m i n e d  co lor imet r ica l ly  as 
i t s  r ed  complex  w i t h  ferric ion ~. 

Results and discussion. D i e t a r y  a d m i n i s t r a t i o n  of V I I I  
to  t he  wean l ing  r a t  resu l ted  in g r o w t h  r e t a r d a t i o n  an d  
skele ta l  abnorma l i t i e s .  X- ray ,  wh ich  p rov ides  re l iable  
c r i t e r ia  on  l a t h y r i s m  9, showed  mi ld  scoliosis a n d  per ios tea l  
new bone  in humerus ,  femur ,  and  pelvis  w i t h  f la r ing  of t h e  
ischeal  a n d  pub ic  r a m i  of t he  pelvis  a n d  increased  sha f t  
d i a m e t e r  of t h e  femur .  I n  t he  B A P N - I e d  r a t s  r ib-cage  
d e f o r m i t y  was s o m e w h a t  more  p ronounced ,  scoliosis m o r e  
general ized,  a n d  s h o r t e n i n g  and  widen ing  of long  bones  
s o m e w h a t  increased.  

The  r a t s  fed B A P N  excre ted  23 ~moles/24 h of B A P N ,  
wh ich  is in  genera l  accord  w i t h  La l ich ' s  o b s e r v a t i o n  t h a t  a 
s ign i f ican t  p a r t  (40%) of a d m i n i s t e r e d  rad io labe l led  
B A P N  is excre ted  u n c h a n g e d  in 20 h s0. The  r a t  c o n s u m i n g  
t he  e q u i v a l e n t  of V I I I  excre ted  14 ~xmoles/24 h free 
B A P N .  V I I I  is labi le  to  i n t ense  U V - i r r a d i a t i o n  or s t rong  
a lka l i  (0.01 M N a O H )  w h e n  i t  l i be ra te s  B A P N  n,  an d  i t  
n o w  appea r s  also to  be  me tabo l i ca l l y  labi le  in  t h e  ra t .  
I f  excre t ion  of B A P N  is r ough ly  i nd i ca t i ve  of dosage, t h e  
q u a t l t i t y  of B A P N  excre ted  fol lowing inges t ion  of V I I I  
m i g h t  co r respond  to  a 0.12% B A P N  diet .  Th i s  level  is 
l ike ly  to be  l a thy rogen ic  on  t he  basis  of t he  obse rva t i o n s  
of f e m u r  f ibrosis  and  ver t i ca l  c o l u m n  d e f o r m i t y  m a d e  
b y  BACI~HUBER et  al. 3 w i t h  a 0.15% B A P N  die t  a n d  of 
s l igh t  effects a t  0.1% 4. The  a c t i v i t y  of V I I I  can  the re fo re  
p r o b a b l y  be  a t t r i b u t e d  to  t he  f o r m a t i o n  of B A P N .  A free 
p r i m a r y  amino  or s imi la r  bas ic  g roup ing  is genera l ly  
cons idered  a s t r u c t u r a l  r e q u i r e m e n t  for  os t eo la thyrogen ic  
a c t i v i t y  a,4,12. The  two  o the r  ac t ive  b o u n d  forms of 
l a thyrogens ,  y -GluBAPNg,  ~ and  N - m e t h y l e n e a m i n o -  
acetonitrile~2, m i g h t  also be expec ted  to  be suf f ic ien t ly  
labi le  biological ly  to  l ibe ra te  t he  l a t h y r o g e n  bea r ing  a 
free a m i n o  group.  

T h i o c y a n a t e  excre t ion,  wh ich  is e l eva ted  in t he  B A P N -  
fed r a t  I~, is l ikewise e l eva t ed  in t h e  r a t  fed V I I I :  8.2 
~moles as c o m p a r e d  to 1.6 txmoles/24 h for u n t r e a t e d  
controls .  

L. odoratus seedl ings h a v e  been  obse rved  to h a v e  0.7% 
isoxazol in-5-one (viii) a n d  1 . 8 %  y - G l u B A P N  15. The  
p re sen t  d e m o n s t r a t i o n  of l a thy rogen ic  a c t i v i t y  w i t h  a 
d ie t  of 0.4% V I I I  s t r e n g t h e n s  t h e  sugges t ion  t h a t  the  
seedlings of th i s  species, in  add i t i on  to t h e  seeds, h a v e  
t h e  p o t e n t i a l  of be ing  h igh ly  l a thyrogen ic .  

Rdsumd. L ' a d m i n i s t r a t i o n  au  r a t  de 2(2-cyanoethyl ) -3-  
i soxazol in-5-one (comp. vii i) ,  u n  c o m p o s a n t  des  je t s  de 
Lathyrus odoratus, cause u n  r e t a r d e m e n t  de la croissanee 
a ins i  que des anomal ie s  du  squele t te ,  caract@rist iques de 
la  s u b s t a n c e  l a thy rog~ne  ~-aminopropion. i t r i le  (BAPN) .  
L ' exc r6 t ion  du  B A P N  sugg~re que  l ' ac t iv i t6  l a thy rog~ne  
de V I I I  es t  dfie ~ la l ib6ra t ion  du  ]3APN in situ.  
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