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contained 0.4 m M  potass ium ferricyanide, 0.4 m M  
sodium sulphite,  0.1 m M  ethylenediamine  t e t r ace ta t e  
(EDTA) buffered at  p H  8.7 wi th  0.1 M Tris-HC1, and 
0.4 ml of acetone powder  ex t rac t  (final vo lume 5.0 ml). 
The assay was carried out  for 10 min  at  25~ Sulphi te  
oxidase was demons t ra ted  at  a level of 3.3 ~moles /min/g  
acetone powder.  For  the  measurement  of K m  of the  
par t ia l ly  purif ied enzyme,  fer r icytochrome c (horse 
heart ,  Type  X I I ,  S igma Chemical  Co.) was also used. In  
this case 10 ~mole fer r icytochrome c was applied instead 
of ferr icyanide and the  increase in absorbance a t  550 nm 
followed as described above.  

Since this was our first  demons t ra t ion  of this  enzyme 
in fish, we under took  puri f icat ion following a modif ica t ion  
of the  me thod  of C O H ~  et al. 4. Details  of the  pur i f ica t ion 
procedure will be repor ted  later. Much effort  by  var ious  
invest igators  has gone into character iza t ion  of sulphite  
oxidase f rom different  sources. Elec t ron  paramagne t ic  
resonance revealed tha t  the  enzyme from ra t  l iver  was 
found pr incipal ly  in mitochondria ,  bu t  wi th  lesser ac t iv i ty  
occurring also in nuclei, microsomes, and soluble fract ion 5. 
Characteris t ics  of the  enzyme obta ined  from several  
sources show considerable var iab i l i ty  (Table). The 
bacter ia l  enzyme contains  a non-haemopro te in  and hence 
is different  from tha t  of bovine  liver. Molecular weights,  
kinetics,  p H  op t ima  and inhibi t ion by var ious substances 
also differ. 

Our pre l iminary  studies wi th  the  par t ia l ly  purified 
hake l iver  enzyme indicates  t ha t  i t  resembles t h a t  of 
bovine  liver. The  par t ia l ly  purif ied fish l iver  enzyme 
solution showed strong absorpt ion at  286 nm and at  410 
nm. These observat ions  suggest t h a t  the  fish enzyme is a 

haemoprote in .  The p H  op t imum was 8.7 and a Line- 
weaver -Burke  plot  yielded a value  for the  Michaelis 
cons tant  of 0.15 m M  for sulphite  when fer r icytochrome c 
was used as the  electron acceptor  in our system. The hake 
l iver  sulphite oxidase was inhibi ted strongly by mercuric  
chloride (also in some pulp mill  effluents) and by cadmium 
chloride. 50% inhibi t ion for these 2 heavy  meta l  ions took  
place a t  0.35 m M  wi th  mercuric  chloride and at  0.40 m M  
wi th  cadmium chloride. 

Our studies reveal  t ha t  hake l iver  serves to de toxi fy  
sulphite  th rough conversion to sulphate.  We  are cur rent ly  
under tak ing  fur ther  pur i f ica t ion  of the  enzyme to make  
refined studies on its s t ructural ,  kinetic,  and inhibi t ion 
propert ies.  

Zusammen[assung. Sulfi toxidase,  ein H/imoprotein,  
wurde aus der Leber  des Fisches Merluccius productus 
isoliert. Das E n z y m  kata lys ie r t  die Oxyda t ion  yon Sulfi t  
zu Sulfat,  wobei  Fe r r i cy tochrom c oder Fer r icyanid  als 
E lek t ronenakzep to r  dienen k6nnen. Das E n z y m  zeigt ein 
Ak t iv i t / i t smax imum bei p H  8,7; K m  fiir Sulf i tsubstra t  
betr/ igt  0,15 raM. 50% Akt ivi t~t tshemmung du tch  
0, 35 m M  Mercurichlorid,  bzw. 0,40 m M  Kadmiumchlor id .  
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Protein Synthesis  of Monkey Lung Subcellular Fractions after Exposure to Silica in vivo 

In  cont ras t  to the  well established histological  changes 
in the  lung of pr imates  following exposure to fibrogenic 
dusts  (see SCHEPERSl), ve ry  l i t t le  is known about  con- 
comi tan t  b iochemical  changes. The work  presented  here 
records changes in prote in  biosynthesis  by  subcellular 
components  (rough membrane  and ribosomes) of the  
monkey  lung af ter  adminis t ra t ion  of silica in vivo.  

T w e n t y  ve rve t  monkeys  (Cercopithecus aethiops pyge- 
rythrus) were each injected in t ra t rachea l ly  wi th  a 
suspension of 250 mg silica in 5 ml  physiological  saline 
(for details of silica dust  see reference2), and sacri- 
ficed 4 and 6 months  later.  A control  group of 10 
animals  was kept  under  the  same condit ions for sim- 
ilar periods. His tological  examina t ion  of lungs injected 
4 and 6 months  previous ly  showed an inters t i t ia l  fibrosis 
wi th  nodules showing a signif icant  degree of collageniza- 
t ion (I. WEBSTER, personal  communicat ion) .  Macro- 
scopic nodules (up to 1.5 cm diameter)  corresponding to 
the  sites of m a x i m u m  silica deposi t ion in the  lung, were 
resected prior  to homogeniza t ion  and were no t  included 
in the  mater ia l  used for this  s tudy.  Methods for the  
prepara t ion  of ribosomes, rough membranes ,  cell sap and 
p H  5 enzyme fract ions f rom monkey  lung, and for the  

d e t e r m i n a t i o n  of incorpora t ion  of (14C)-amino acids 
(from yeas t  prote in  hydrolysate)  into hot  TCA precipi table  
mater ia l ,  have  been described in detai l  elsewhere3, 4. 
Similar  amounts  of R N A  (rough membrane  or ribosome) 
and prote in  (cell sap or p H  5 enzyme) a t  op t ima l  con- 
cen t ra t ion  were used in each assay. R N A  was de te rmined  
by  the  me thod  of SCOTT et al. 5 as modif ied by  FLECK and 
MIJI~RO", and prote in  by the  me thod  of LOWRY et al. ~. 

Pro te in  synthesis  of rough membranes  and r ibosomes 
f rom si l ica- treated lungs was assayed in the  presence of 
cell sap and p H  5 enzyme t rom both  silica t rea ted  and 
control  lungs and compared  wi th  control  rough mem-  
branes and r ibosomes (Table). A marked  decrease of 
prote in  synthesiz ing ac t iv i ty  of bo th  subcellular fract ions 
tested was found af ter  4 months.  The  results also dem- 
onstra te  t h a t  the  differences in ac t iv i ty  f rom control  
cannot  be ascribed to differences of soluble factors in 
cell sap or p H  5 enzyme fract ions as these show similar  
effects whether  der ived f rom control  or s i l ica-treated 
lung. The  lower overal l  incorpora t ion  bo th  by  rough 
membranes  and in the  presence of cell sap is in accord 
wi th  previous results 4. The reduc t ion  in prote in  syn the t ic  
ac t iv i ty  is expressed per uni t  R N A  conten t  of r ibosome 
or rough membrane  and is therefore not  an ar te fac t  of 
general  morphologica l  changes in the  lung. 6 months  
after  injection,  no signif icant  changes f rom the  above 
results were noted.  
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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 M o n a t e n i s t  
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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