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or be t r a n s p o r t e d  t h rough  the  cy top la sm to the  medium,  
pe rhaps  v ia  vesicles. There  is a close re la t ionship  
be tween  pinocytos is ,  the  fo rma t ion  of lysosomes and the  
accumula t ion  of acid hydrolases ,  in t h a t  an increase in 
p inocytos i s  is fol lowed by  an increase in t he  o ther  two 
func t ions  ~9, 2o. 

Zusammen/assung. Es wird  gezeigt, dass  die normale  
p ro teo ly t i sche  T~tigkei t  yon  s t imul ie r ten  per i tonea len  
Makrophagen  der  Maus durch  das Benzo-pyron-Cumar in  
in vi t ro  bet r / icht l ich  e rh6ht  wird.  
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S e a s o n a l  V a r i a t i o n s  in  T e s t i c u l a r  M o n o a m i n e  O x i d a s e  in the  H o u s e  S p a r r o w  (Passer  d o m e s t i c u s )  
and U i n t a  G r o u n d  S q u i r r e l s  ( S p e r m o p h i l u s  a r m a t u s ) 1  

Monoamine  oxidase,  a deamina t i ng  enzyme  (MAO, 
Monoamine  : O~ ox idoreduc tase  (deaminat ing)  EC. 1.4.3.4.), 
and  endogenous  5 - h y d r o x y - t r y p t a m i n e  (serotonin, 5-HT), 
a subs t r a t e  of tes t icu lar  MAO, are b o t h  normal ly  p resen t  
in ra t  tes tes  2-5. Tes t icular  MAO ac t iv i ty  is low in young  
rats ,  increased dur ing  sexual  d e v e l o p m e n t  and  ma tu r i t y ,  
and  is low again wi th  advanced  age 5. Changes in tes t icu lar  
MAO act iv i ty ,  w i th  respec t  to  aging, were corre la ted  
wi th  changes  in androgen  syn thes i s  and tes t i cu la r  
d e v e l o p m e n t  ~. No a t t e m p t  has been  made  to  follow 
tes t icn lar  MAO ac t iv i ty  in an imals  t h a t  are seasonal  
breeders  w i th  large va r ia t ions  in tes t icu lar  weight .  The 
purpose  of these  inves t iga t ions  was to  follow tes t icular  
MAO ac t iv i ty  in house spar rows  and  ground  squirrels  to 
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Testicular MAO activity and testicular weights of house sparrows 
trapped in northern Utah from January 1971 through December 
1972. Each point represents the mean while the vertical lines are the 
standard error of mean values (* = p < 0.05, ** = p < 0.01, 
+ = p < 0.001 when compared with the previous value while 
+ + = p < 0.05 when compared with January). 

de te rmine  the  re la t ionship  t h a t  MAO ac t iv i ty  has  w i th  
tes t icu lar  deve lopment .  

Materials and methods. Male house sparrows (Passer 
domesticus) were collected wi th  a mis t  ne t  in Cache 
Val ley near  U t a h  S ta te  Univers i ty .  7 sparrows were 
collected in January ,  6 in March, 6 in April ,  6 in June ,  
6 in July,  5 in August ,  7 in Sep tember ,  5 in November ,  
and 6 in December .  All sparrows were collected the  same 
day  for a given group b e t w een  13.00 and  16.30 h. The 
b i rds  were kep t  overn igh t  in a wire cage wi th  feed 
(mixed grains) and  wa te r  given ad l ibi tum.  

Six adul t  male U i n t a  ground squirrels  (Spermophilus 
armatus) were t r a p p e d  in early April,  soon af ter  emergence  
(April 19, 1972), a t  a locat ion in the  Logan  Canyon area 
a p p r o x i m a t e l y  35 km no r theas t  of Logan,  Utah .  5 o ther  
squirrels were t r a p p e d  on May, 25 1972. All animals  were 
weighed immed ia t e ly  af ter  cap tu re  and  sacrificed by  
decapi ta t ion .  I m m e d i a t e l y  af ter  sacrifice t he  tes tes  were 
immed ia t e ly  r emoved  f rom all animals,  weighed,  de- 
capsu la ted  and  assayed for MAO ac t iv i ty  as previous ly  
descr ibed a. A t- test  was used to  t e s t  for significance 
be tween  sample  means .  

Results. Test icular  weights  of the  house sparrows 
(Figure) increased f rom December  to  Apri l  and decreased 
f rom Ju ly  to  November .  Tes t icnlar  MAO ac t iv i ty  
(Figure), ca lcula ted on a per  an imal  basis, increased f rom 
December  to  April ,  bu t  general ly  decreased f rom Apri l  to  
December .  On a per  mg of t issue basis, tes t icu lar  MAO 
ac t iv i ty  increased f rom N o v e m b e r  to Apri l  (p < < 0.001), 
bu t  decreased f rom Apri l  to N o v e m b e r  w i th  the  excep t ion  
of July.  Increases  in MAO ac t iv i ty  f rom N o v e m b e r  to  
J a n u a r y  preceeded  increases in tes t icu lar  weight .  

Ground  squirrels  cap tu red  in May (Table), had  signifi- 
can t ly  higher  body  weights ,  b u t  lower tes t icu lar  weights  
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Squirrel testieular MAO activity from animals trapped on April 19, 1972 (Group I) and animals trapped on May 25, 1972 (Group II) 

Treatment No. of animals Body weight Testicular weight Per mg tissue 

(g) P value (mg) P value CPM • 10 a P value 

Group I 5 258.24-13.4 968•  26.144-1.51 

GrouplI 5 303.94- 5.7 <0.01 368~_25 <0.001 7.854-0.36 <0.001 

Values expressed are mean 4- standard error of mean. 

and test icular  MAO ac t iv i ty  (expressed on per  mg of 
t issue basis), t han  those captured  in April.  

Discussion. Of significance is the  observat ion  tha t  in 
house sparrows MAO ac t iv i ty  on e i ther  a per mg  of tissue 
or to ta l  ac t iv i ty  basis was highest  a t  the  peak  of re- 
p roduc t ive  ac t iv i ty  and test icular  deve lopment  (weights), 
but  declined sharply  as the  breeding season ended and 
test icular  weight  declined. I t  is s ignificant  t h a t  an 
increase in MAO ac t iv i ty  per  mg tissue f rom December  to 
J a n u a r y  preceeded an increase in tes t icular  weight  f rom 
J a n u a r y  to March. This  ear ly  increase in MAO ac t iv i ty  
m a y  have  been a necessary factor  for the  subsequent  
increase in test icular  weight  and tes t icular  deve lopment  
and is p robab ly  a ref lect ion of gonadro t rophin  release 
since F S H  s t imulates  tes t icular  MAO ac t iv i ty  and testic- 
ular deve lopment  in the  ra t  6. 

The U i n t a  ground squirrels also showed seasonal 
var ia t ions  wi th  a large decrease in tes t icular  MAO 
ac t iv i ty  I rom Apri l  to June.  The rapid  decline in enzyme 
ac t iv i ty  in the  squirrels can best  be explained by a 
diminished release of F S H  from the  pi tu i tary .  This  obser- 
va t ion  is corroborated by  the  f inding tha t  pineal  ac t iv i ty  
increases in this  species dur ing this t ime  interval~, 8 The  
low MAO ac t iv i ty  observed as ti le squirrels pass into a 
non-reproduct ive  period m a y  serve to increase endogenous 
biogenic amine levels in the  testis. This  could serve to 
help insure a rapid  decrease ill tes t icular  funct ion as the  
animals  enter  into a per iod of reproduc t ive  quiescence. 
Other  invest igators  9 have  shown d ramat i c  a l tera t ions  in 
p r ima te  tes t icular  weights  ill as l i t t le  as 9 days af ter  
orbi ta l  space flight. These workers suggested tha t  5-HT 
migh t  be involved  in this rapid  decline in tes t icular  
weight.  5-HT m a y  be one of the  endogenous factors 
responsible for the  cessation of seasonal breeding ill house 
sparrows. This hypothesis  is suppor ted  by  a recent  
s tudy  showing t h a t  pargyline,  an MAO inhibitor ,  has a 
de t r imen ta l  effect on tes t icular  deve lopment  and sperma- 
togenesis  1~ Our da ta  show tha t  tes t icular  MAO ac t iv i ty  
undergoes seasonal var ia t ions ,  and tha t  in conjunct ion  
wi th  o ther  factors 5 -HT m a y  induce the  rapid  tes t icular  
regression t h a t  is exhib i ted  by seasonal breeders as t h e y  
go out  of breeding.  

Of impor tance  is the  observa t ion  tha t  tes t icular  weight  
and MAO ac t iv i ty  reached a peak  by  Apri l  1, decreased 

somewhat  by June,  then  rose s l ight ly  in Ju ly  before 
reaching a low by  Sep tember  (Figure). Il l  a previous  
s tudy  n, tes t icular  deve lopment  was ini t ia ted ill mid  
J a n u a r y  and was comple te ly  regressed by late Augus t  
s imilar  to this s tudy,  bu t  m a x i m u m  gonadal  size was 
delayed unt i l  May and June,  wi th  a sl ight delay in 
deve lopment  occurr ing dur ing Apri l  and May. These da ta  
indicate  t h a t  the  sparrow can ad jus t  tes t icular  develop-  
men t  wi th in  a ra ther  broad period to m a t c h  the  par t icu lar  
c l imat ic  condit ions desired for reproduct ion.  In  this 
respect,  t i le first  s tudy  coincided wi th  a late spring, 
while an early spring was manifes t  dur ing the  present  
s tudy.  

Rdsumd. Des moinaux  familiers  (Passer domesticus) et 
des 6cureuils (Spermophilus armatus) des montagnes  U i n t a  
ont  6t6 captur6s ~ diff6rentes 6poques de l 'ann6e et 
l ' ac t iv i t6  de la MAO a 6t6 mesur6e dans leurs testicules.  
Chez les deux esp6ces l ' ac t iv i t6  de la MAO 6tai t  la plus 
grande lorsque te poids des test icules 6tai t  le plus 61ev6 
et  la plus basse a v a n t  et  apr6s la saison du rut.  Chez le 
moineau,  l ' augmen ta t i on  de l ' ac t iv i t6  de MAO a pr6c6d6 
le d6veloppement  des testicules. 
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Further Studies  on the M e t a b o l i s m  of Tryptophan  in Trypanosoma brucei gambiense: 
Cofactors ,  Inhibi tors ,  and E n d - P r o d u c t s  

Trypanosoma brucei gambiense has been previous ly  
demons t ra ted  to conver t  l*C-tryptophan in v i t ro  to two 
metabol i tes ,  indole lact ic acid and t ryp topho l  (indole 
ethanol)  i. I t  was suggested t h a t  t ryp topho l  produced by  
parasi tes  located in the  central  nervous sys tem could be 

responsible for the  behaviora l  syndrome character is t ic  of 
Afr ican sleeping sickness. I t  is the  purpose of this  repor t  
to demons t ra te  t ha t  the  metabo l i sm of t r y p t o p h a n  to 
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