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~he other  hand, the  cy tochromes  bound to the  inner  
membrane  need bo th  int ra-  and ex t rami tochondr ia l  
prote in  synthesis  for the i r  fo rmat ion  ~2. After  b i r th  in t ra-  
mi tochondr ia l  prote in  synthesis  is ra te - l imi t ing  for the  
format ion  of cy tochrome aaa s. The changes in the  pro-  
port ions of the  respi ra tory  chain cy tochromes  dur ing 
deve lopment  possibly reflect  a difference in the  factors 
t ha t  control  the  format ion  of these components  (but see 
ref. 1). I t  is also possible t h a t  this  phenomenon  is due to 
differences in the  assembly of var ious cytochromes.  
The la t ter  a l te rna t ive  would suppor t  the  v iew t h a t  
mechanisms tha t  regulate  the  ra te  of bo th  intra-  and 
ex t rami tochondr ia l  pro te in  synthesis  are somehow cou- 
pled to each other.  

wurde bes t immt .  Ihre  Vermehrung  nach der Gebur t  er- 
wies sich in den Geweben als re la t iv  individuelh Die Ver- 
mehrung  des ausserhalb der Mitochondrien synthet is ier-  
ten Cytochromen c ging den iibrigen, yon der in t rami to-  
chondrialen Pro te insynthese  unabh/ingigen Cytochromen 
voraus, 
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Zusammen/assung. Der  Gehal t  all Cytochromen (c+c 1, is W. L. CHEN and F. C. CHARALAMPOUS, J. biol. Chem. 2d4, 2767 
a% und b) in Herz,  Leber, Gehirn und Niere der R a t t e  (1969). 

A b s e n c e  of  N a t u r a l l y  O c c u r r i n g  C o r o n a r y  A t h e r o s c l e r o s i s  in  S q u i r r e l  M o n k e y s  (Saimiri sciurea) 
T r e a t e d  w i t h  C h o n d r o i t i n  S u l f a t e  A 

Previous  studies indicate  t ha t  adminis t ra t ion  of chon- 
droi t in  sulfates, which are widely  d is t r ibuted in m a m m a -  
lian, fish and fowl connect ive  tissues, have  an inhib i tory  
effect  on the  deve lopment  of exper imenta l ly  induced 
atherosclerosis. KURITA 1 in 1955 repor ted  t h a t  i.v. 
inject ions of 5 mg/kg  of body weight  dai ly  of chondroi t in  
sulfate C inhibi ted  atherosclerosis in cholesterol-fed 
rabbits .  O~tDOI 2 found t h a t  sodium chondroi t in  sulfate 
inhibi ted  the  fo rmat ion  of a the romatous  aort ic  lesions 
in cholesterol-fed cockerels when adminis tered  oral ly a t  
a level  of 20 mg/kg  of body  weight  per  day.  MURATA a 
noted tha t  dai ly i.v. inject ions of 5 mg/kg  of body weight  
of a chondroi t in  polysulfa te  prepared by  sulfat ion of 
chondroi t in  f rom shark cart i lage reduced the  sever i ty  of 
cholesterol- induced atherosclerosis in rabbits .  MORRISON 
et al. * observed t h a t  when chondroi t in  sulfate A (CSA) 
was adminis tered  for 9 months  at  a level  of 10 mg daily 
by  s.c. in ject ion to squirrel  monkeys  (Saimiri sciurea) 
fed a diet  consist ing of 1.5% cholesterol,  20% bu t t e r  and 
78.5% ground Pur ina  Monkey Chow, the  sever i ty  of 
a theromatous  aort ic  lesions was subs tant ia l ly  less t han  
t h a t  of animals  fed a s imilar  diet  which did not  receive 
the  chondroi t in  sulfate A t r ea tment .  More recent ly ,  
MORRISON et al.5 found t h a t  oral ly adminis tered  chon- 
droi t in  sulfate A was h ighly  effect ive in reducing the  
incidence and sever i ty  of coronary  atherosclerosis in x- 
i r radia ted cholesterol-fed rats  and in p reven t ing  the  
occurrence of aort ic  and coronary  athero-ar ter ioscterot ic  
lesions in rats  fed a hyperv i taminos i s  D atherogenic  d i e t  ~ 

Ava i lab le  da ta  indicate  t ha t  the  adul t  squirrel  monkey  
as a sub-human p r ima te  is unique among  a number  of 
an imal  species s tudied for its deve lopment  of a high 
incidence of na tu ra l ly  occurr ing aort ic  and coronary 
atherosclerot ic  lesions s imilar  in m a n y  respects to those 
in adul t  m a n L  These lesions a l though macroscopical ly  
rare in younger  animals,  occur wi th  increasing f requency 
and sever i ty  wi th  advanc ing  age as in humans .  They  are 
especially pronounced and most  marked  in sever i ty  and 
number  in the  coronary  arteries of the  basal  section of the  
hear t  as has  been found in human  subjects  at  necropsy s, 9. 
In  the  present  exper iment  i t  was observed tha t  coronary  
atherosclerot ic  lesions were comple te ly  absent  bo th  
microscopical ly and macroscopical ly  in the  basal  section 
of the  hear t  of 71/2 - to 8-year-old squirrel  monkeys  
adminis tered  dai ly i.m. inject ions of CSA for 90 days  
preceding necropsy in cont ras t  to thei r  presence in 

squirrel  monkeys  of s imilar  age adminis tered  physiologic 
saline solution. 

E igh t  squirrel  monkeys  of app rox ima te ly  71/2 to 8 
years  of age were employed  in the  present  exper iment .  
The  males averaged 727 g (range 649 to 818 g) and the  
females 586 g (range 534 to 675 g) in body  weight.  The 
animals  were obta ined  at  app rox ima te ly  21/2 to 3 years 
of age as judged by the i r  weight,  sexual  deve lopmen t  and 
dent i t ion  and were f lown f rom a m o n k e y  compound  in 
Leticia,  Columbia,  to our l abora to ry  where they  were fed 
a diet  of Pur ina  Monkey Chow and w a t e r  ad l ibi tum.  
Twice weekly  they  were fed fresh frui t  such as grapes, 
apples, oranges and bananas.  For  5 years t hey  were kep t  
on the  above  regime dur ing which  t h e y  main ta ined  a 
good s ta te  of hea l th  wi th  min imal  changes in body weight.  
The animals  were weighed once mon th ly  dur ing this  
period. 

A t  the  outse t  of the  exper iment  the  squirrel  monkeys  
were d iv ided  into 2 groups:  Group I controls  consisted 
of 3 females and 1 ma le ;  Group I I  consisted of 2 males 
and 2 females. Weigh ts  were comparable .  Group I was 
adminis tered  dai ly  i.m. inject ions (6 days  per  week) of 
sterile physiologic saline solut ion;  Group I I  was admin-  
istered dai ly  i.m. inject ions (6 days per  week) of a sterile 
solut ion of 20 mg chondroi t in  sulfate A (CSA) dissolved 
in physiologic saline solut ion and wi th  the  p H  adjus ted  to 
7.0. Each  inject ion consisted of 0.5 ml  of solution, i.e., 
ei ther physiologic saline solut ion or CSA solution. The  
ident ical  d ie tary  regime was followed as in the  pas t  
5 years. 
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The animals  were  sacrif iced af ter  90 days  of t r e a t m e n t ,  
and  frozen sect ions  were p repa red  of the  basa l  por t ion  of 
the  hear t .  10 sections,  cut  a t  15 ~m in th ickness ,  were  
selected at  r a n d o m  f rom each an imal  and  were Stained 
wi th  Oil-Red-O and  hema toxy l in .  These were examined  
w i thou t  knowledge  of t he  groups  f rom which  t h e y  were 
obta ined .  The sever i ty  of coronary  a therosclerot ic  lesions 
was graded  on a scale of 0 to  4 w i t h  0 ind ica t ing  no 
lesions ; 1, s l ight ;  2, mode ra t e  ; 3, marked  ; and  4, m o s t  
severe. Histologic  changes  in ear ly  or s l ight  a therosclero-  
sis of the  coronary  ar ter ies  were charac te r ized  by  localized 
l ipid depos i t s  m os t l y  in t he  in t ima,  cor responding  to  
grade  1, as descr ibed  by  the  au thors  in a previous  r epo r t  
of pa thologic  s tudies  in squirrel  monkeys  4. W i t h  the  
advance  and  increase of degree of coronary  atherosclerosis ,  
cor responding  increases in l ipid deposi t ion,  f ibrous pro-  
l i ferat ion and  hya l in iza t ion  inf i l t ra ted  t h rough  the  
sub in t ima  into  the  media l  layers of the  coronary  arteries.  
W i t h  fu r the r  advance  of the  a therosclerot ic  process,  
increases in n u m b e r s  of foam or phagocy t i c  ceils were 
seen. 

Three  of t he  4 monkeys  in cont ro l  group I exh ib i t ed  
a therosclerot ic  lesions averaging  2 or modera t e  in severi ty.  
One contro l  an imal  (female) was w i t h o u t  such lesions. In  
contras t ,  no lesions were found  following histologic 
sect ions of the  base  in any  of t he  animals  of group I I  
t r e a t ed  by  CSA. The media l  pa r t  and  apex  of t he  hea r t  
were s imilar ly  sec t ioned as above,  reveal ing a s ignif icant  
r educ t ion  of coronary  a therosclerot ic  lesions in CSA 
t r ea t ed  animals  as compared  to  cont ro l  monkeys .  

This p re l imina ry  repor t  is based  upon  previous  s tudies  
d e m o n s t r a t i n g  p r even t ion  of expe r imen ta l  a therosclerosis  
and  suggest ing regression of a therosclerot ic  lesions in t he  
squirrel  m o n k e y  *, the  r a t  5, 6 and  the  rabbi t3 ;  our  p re sen t  
f indings fu r the r  suggest  t h a t  the  absence of a therosclero-  
t ic lesions in group II  m a y  have  been  due to t he  regression 
of such lesions induced  b y  admin i s t r a t i on  of chondro i t in  
sulfate  A. 

Ex tens ive ,  long-range s imilar  s tudies  are now program-  
med.  

Zusammen/assung. Die f iber raschende Athe roma tose -  
h e m m e n d e  W i rk u n g  yon  Chondro i t in -Su l fa t  konn te  nun  
s u c h  bet Saimiri scurea, e inem P r i m a t e n  mi t  hoher  Inzi-  
denz  yon Athe romatose ,  nachgewiesen  werden.  
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The Male Reproductive System of the Spruce Budworm, Choristoneurafumiferana. 3. Incorporation 
into Seminal Components of Leucine Released Durin~ Apolysis 

During  some of our earl ier  inves t iga t ions  on steri l iza- 
t ion  of the  spruce b u d w o r m  it  became  necessary  to 
develop a reliable m e t h o d  for de te rmin ing  ma t ing  
success 1. E a c h  female  m o t h  was caged wi th  a male  t h a t  
had  received L-leucine-3H or 14C as a 6th ins ta r  larva.  
Af ter  col lect ing the  eggs, the  a b d o m e n  of t he  female  was 
assayed for rad ioac t iv i ty ,  t he  presence  of which  ind ica ted  
successful  inseminat ion .  Since leucine was in jec ted  into 
6th ins ta r  larvae  where  excep t ing  for the  tes tes  none  of 
the  male  accessory s t ruc tu res  t h a t  secrete  the  seminal  
f luid and  spe rm a topho re  are developed,  i t  was pos tu la t ed  
t h a t  only  the  spe rm pro te ins  would acquire  t he  label. In  
th is  comm un ica t i on  the  resul ts  of expe r imen t s  conduc ted  
to t e s t  th is  hypo thes i s  are presented .  

Materials and methods. The spruce  b u d w o r m  was 
reared  on a mer id ic  d ie t  a f ter  the  m e t h o d  of GRISDALE 2, 3 

The labell ing p a t t e r n  of t he  seminal  componen t s  was 
de t e rmined  b y  in jec t ing  1 ~1 of an aqueous  solut ion 
conta in ing  e i ther  1 [zCi of L-leucine-4, 5 3tt (specific 
ac t iv i ty :  50 Ci/mM) or 0.2 lxCi of L-leucine-l~C (uniformly 
label led;  specific ac t iv i ty :  250 mCi /mM)  into  male, 5th 
ins ta r  or 6th ins ta r  larvae.  Af ter  t he  insect  reached  the  
adul t  s tage each male  was al lowed to  m a t e  w i th  an un-  
t r ea t ed  female and  the  sperms,  seminal  fluid, and  sperma-  
t ophore  were collected. The spe rma topho re  was r insed in 
dis t i l led wa te r  and t r ans fe r red  to  a vial  con ta in ing  1 ml  
of NCS | solubilizer. The vial  was  incuba ted  at  50 ~ for 
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30 rain, a f ter  which  scint i l la tor  was added,  and counted .  
The seminal  receptacle  f rom the  female  and  the  two 
seminal  vesicles f rom the  male  were dissected and  t rans-  
ferred in to  a cav i ty  slide conta in ing  0.5 ml  of Ringer-  
Locke solut ion 4. The sperms  were  expressed  in to  the  
m e d i u m  and  the  e m p t y  receptacle  and  vesicles were 
removed.  The sperms  and the  seminal  f luid suspended  in 
saline were passed  th rough  a Swinny  holder  con ta in ing  a 
Millipore f i l ter  (pore size: 0.45 [zm). The f i l t ra te  consis t ing 
of the  seminal  fluid and  insect  saline was collected in to  a 
vial  con ta in ing  1 ml  of NCS solubil izer and  counted  as 

Table I. Distribution of radioactive leucine in some seminal compo- 
nents 

Radioactivity as cpm in 

Stage and isotope used SeminaI Spermato- Sperms 
plasma phore 

6th instar, 3H-leucine 533 319 357 
912 43 391 

1,437 242 73 
5th instar, 3H-leucine 253 48 419 

286 58 793 
1,170 80 541 

6th instar, l~C-leucine 181 295 289 
114 355 287 
189 296 364 

5th instar, 14C-ieucine 353 566 174 
240 676 261 
194 441 177 


