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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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1961), p. 358. 

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 
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before omi t t ing  the  incuba t ion  step.  The Millipore fi l ter  
conta in ing  the  sperms was washed  by  pass ing dist i l led 
wa te r  t h rough  the  Swinny  un i t ,  t r ans fe r red  into a vial 
conta in ing  scint i l la tor  and counted.  

The pers is tence of radioact ive  leucine dur ing  meta-  
morphos is  was inves t iga ted  using 3-day-old, s ix th  ins ta r  
larvae t h a t  were s imilar  in size. Each  larva was in jec ted  
wi th  1 ~1 of an aqueous  solut ion conta in ing  0.2 ~zCi of 
L-leucine-laC. E a c h  day  af ter  the  day  of injection,  at  least  
3 insects  were homogenized  indiv idua l ly  in 2 ml  of cold 
(4~ 10% tr ichloroacet ic  acid in an E l v e h j e m  homo-  
genizer. The homogena t e  was passed t h rough  a glass f iber  
f i l ter  and the  clear l iquid was re-fi l tered t h rough  a 
Millipore membrane .  Tile f inal  f i l t ra te  was mixed  wi th  
NCS solubilizer and scint i l la tor  t hen  counted.  

Label l ing the  R N A  of the  spe rm was achieved by  
in jec t ing  1 p.l of an aqueous solut ion conta in ing  e i ther  
1 ~xCi of uridine-6-SH (specific ac t iv i ty :  10 Ci/m2VI) or 1 ~zl 
of an aqueous solut ion conta in ing  0.2 ~Ci of uridine-2-14C 
(specific ac t iv i ty :  50 mCi / rnM ) into male, 5th ins ta r  
larvae. Mat ing  success was ascer ta ined  as descr ibed 
earlier 1 

Results and discussion. Male moths  t h a t  had  received 
labelled leucine as e i ther  5th or 6th ins ta r  larvae were 

Table II. Determinatiou of mating success using uridine labelled 
males 

Isotope used Eggs Hatch Hatch cpm/~ Mating 
(%) abdomen success 

aH-uridine 88 72 81.8 1,642 + 
3 0 0.0 4 

117 103 88.0 1,248 + 
65 0 0.0 4 -- 

109 104 95.4 807 + 
I*C-uridine 129 95 73.6 223 + 

31 0 0.0 0 -- 
121 98 81.0 117 + 
14 0 0.0 2 -- 

107 103 96.3 70 + 

allowed to m a t e  wi th  females af ter  which  the  sperms,  
spermatophore ,  and  seminal  fluid were collected and  
assayed for rad ioac t iv i ty .  I t  was found  t h a t  all 3 com- 
ponen t s  had  incorpora ted  the  rad ioac t ive  mate r ia l  
(Table I). Var ia t ions  in spe rma tophore  size, seminal  fluid 
volume,  and spe rm q u a n t i t y  be tween  repl icates  made.  
quan t i t a t i ve  compar i sons  impossible.  

The p resen t  resul ts  are con t ra ry  to our earlier r epor t  t h a t  
it  was unl ikely t h a t  any  rad ioac t ive  leucine in jec ted  in 
the  larval  s tage would be avai lable  for incorpora t ion  in 
the  male accessory secret ions t h a t  occur in t he  adul t  1. In  
order  to explain  these  f indings  i t  was pos tu l a t ed  t h a t  
radioact ive  leucine became avai lable  dur ing  pupa l  apolysis 
by  b reakdown  of pro te ins  t h a t  had  incorpora ted  the  
labelled mater ia l .  The released radioac t ive  leucine was 
later  incorpora ted  in the  accessory glands and  the i r  
secretions.  This hypo thes i s  was tes ted  by  following the  
t i t e r  of free, rad ioac t ive  leucine dur ing  me tamorphos i s  
af ter  admin i s te r ing  the  rad ioac t ive  mater ia l  to  6th ins ta r  
larvae. The results  indicate  t h a t  rad ioac t ive  leucine is 
r ap id ly  incorpora ted  in to  pro te ins  in t he  6th ins ta r  la rva  
as a resul t  of which  the  free leucine level drops  drast ical ly.  
Dur ing  the  ear ly  pupa l  stage, t he  t i t e r  of free rad ioac t ive  
leucine increases s ignif icant ly  indica t ing  the  release of the  
labelled mater ia l .  As me tamorphos i s  progresses  the  level 
of free leucine drops again suggest ing its incorpora t ion  
into prote ins  (Figure). The labelled leucine released 
dur ing apolysis  becomes avai lable  in pa r t  for incorpora-  
t ion into precursors  of accessory secret ions.  

The results  shown in t he  Figure  can also be in te rp re ted  
to mean  t h a t  dur ing the  larval,  la te  pupal ,  and  a d u l t  
s tages there  is rapid  p ro te in  syn thes i s  whereas  dur ing the  
early pupa l  stage there  is very  l i t t le  p ro te in  synthes is  as 
in Plodia in~erpunctella 5. 

W h e n  lencine-label led males are used for de te rmin ing  
ma t i n g  success, a pos i t ive  resul t  can indica te  e i ther  
t ransfer  of sperms,  s p e rma t o p h o re  and  seminal  fluid, or 
the  accessory mate r ia l  alone w i t h o u t  the  sperms.  The 
la t te r  poss ibi l i ty  arises when  a chemos te r i l an t  causes 
aspermia  6. In  such in tsances  t he  R N A  of the  spe rm can 
be labelled by  in jec t ing  radioac t ive  ur idine into male, 
5th ins ta r  larvae as shown in Table  I I  7, s. Since R N A  is 
p resen t  only in the  cellular mater ia l ,  only the  sperms  will 
be labelled 9,10 
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Leucine-14C titer in the spruce budworm during morphogenesis. 
The isotope was injected on 'day 0' into 6th instar larvae. Each 
vertical bar represents 1 standard deviation above and 1 below the 
point. 

Rdsumd. D u r a n t  l ' apolyse  de la n y m p h e  de Choristo- 
neura [umi/erana la lencine radio-act ive ,  qui Iaisait  corps 
avec la proteine,  est  mise en libert6. L ' amino-ac ide  l ibre 
s 'y  infi l t re  dans  les composan t s  s6minaux tels que le 
spermatophore ,  la semence et  autres.  On r e c o m m a n d e  
l 'ur id ine  rad io-ac t ive  pour  d6tecter  la semence  seule. 

A. RETNAKARAN 
Insect Pathology Research Institute, 
Canadian 17orestry Service, 7795 Queen St. East, 
P.O. Box 490, Sault Ste. Marie (Ontario, Canada), 
15 May 7972. 

5 H. A. PATARYAS and H. GELTI-DOUKA, Experientia 27, 365 (1971). 
60. G. FAHMY and M. J. FAHMY, Trans. R. Soc. trop. Ned. Flyg. 58, 

318 (1964). 
7 A. RETNAKARAN, Ann. ent. Soc. Am. 64, 1107 (1971). 
s The radioactive isotopes were obtained from New England 

Nuclear, DorvaI, Quebec, Canada; NCS soiubilizer was from 
Amersham/Searle, Des Plaines, Illinois, USA; the Swinny holders 
and filters were from Millipore Ltd., Montreal, Canada. Ailchemicals 
used were of reagent grade. 

9 Contribution No. 226 of the Insect Pathology Research Institute. 
10 The technical assistance of LARRY SMITH and BILL TOMI~INS is 

gratefully akcnowledged. 


