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exis tence of a s imilar  a l te ra t ion  in the  h y p o t h a l a m u s  of 
the  female  ra t  wi th  diabetes .  These resul ts  and  the  
a b u n d a n t  l i t e ra ture  exis t ing on reproduc t ive  and  gonadal  
a l te ra t ion  in t he  diabet ic  male*, 5 and  female  ra t s  ~-4 m a y  
suggest  t h a t  an  i m p a i r m e n t  in t he  syn thes i s  and /o r  the  
release of p i tu i t a ry  gonado t rop ins  m a y  occur. A re la t ion-  
ship be tween  the  gonado t rop in  levels and the  ox ida t ive  
me tabo l i sm of the  h y p o t h a l a m u s  2~ has  a l ready  been  
suggested.  Ev idence  is accumula t ing  which indica tes  t h a t  
t he  ox ida t ive  ac t iv i ty  of t he  h y p o t h a l a m u s  is also asso- 
c ia ted wi th  t he  ' shor t '  feed-back  m e c h a n i s m  *S control l ing 
the  secre t ion of F S H  ~4 and  of L H  *s. VELASCO and  
TALEISNIK 16 have  also shown t h a t  the  l imbic s t ruc tures  
are func t iona l ly  associa ted and pa r t i c ipa te  in t he  ovula- 
t o ry  processes.  However ,  more  da t a  are needed in order  
to  es tabl ish  whe the r  the  metabol ic  a l te ra t ions  which have  
been observed in the  d iabet ic  ra t s  are p roduced  by  an im- 
pa i rmen t  a t  t he  cent ra l  (hypothalamic)  level or a t  t he  peri-  

Oxidative metabolism of hypothalamus, amygdala and hippo- 
campus in diabetic rat 

Groups QO 2 ([~1 02/mg wet tissue/h) 
Hypo- Amygdala Hippocampus 
thalamus 

phera l  (gonadal) level of the  h y p o t h a l a m i c - h y p o p h y s e a l -  
gonadal  axis. 

Resumen. Se de te rmin6  et consumo de oxlgeno de 
hipots amigda la  e h ipocampo  en ra tas  h e m b r a s  a las 
que se les hab ia  p roduc ido  una  d iabe tes  expe r imen ta l  por  
p an c rea t ec t o ml a  sub- to ta l  (95%). Se usaron las ra tas  
d iabet icas  d u ran t e  la fase de diestro y como controles  se 
ut i l izaron animales  normales  en d i s t in tas  e t apas  del ciclo 
sexual.  Los animales  diabet icos  en h ipo tk lamo p re sen ta ron  
valores  de consumo de oxlgeno inferiores a los m~s ba jos  
reg is t rados  en los animales  controles  (diestro). La  amig- 
dala,  de las r a tas  diabet icas ,  mos t r6  un  me tabo l i smo  
oxida t ivo  s imilar  al p resen tado  en es t ro  por  los controles  
normales ,  a pesar  de encont ra r se  en la fase dies t ro  en el 
m o m e n t o  del sacrificio. Por  el cont rar io  el consumo de 
oxlgeno del h ipocampo  de los an imales  d iabet icos  no 
mos t r6  modif icaciones  en comparac i6n  con los controles  
normales .  
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D-diestrus 1.30 :~ 0.07 1.09 ~_ 0.09 1.49:1:0.08 
(14) (19) (29) 

E-estrus 1.59 J: 0.08 1.59 4E 0.I1 1.21 • 0.06 
(17) (28) (35) 

P-pancreatectomized 0.98 ~: 0.08 1.45 z~ 0.06 1.54 zJ2 0.06 
(15) (12) (15) 

Analysis of variance 
F ratio 
P value 

Multiple comparisons test 
P < 0.05 between 

16.62 6.38 5.98 
0.01 0.0I 0.01 

D vs.E D vs.E D vs.E 
D vs. P D vs. P - 
E vs. P - E vs. P 

Mean -L S.E. Figures in parentheses arc number of determinations. 
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Transpor t  of Whole Prote in  Molecules  f r o m  Blood 

An unreso lved  p rob lem in t he  t ransmiss ion  of p lan t  
viruses in the  saliva of H o m o p t e r a  is how the  virus pene-  
t r a t e s  cellular barr iers  in the  insect :  whe the r  as whole 
par t ic les  or as c o m p o n e n t s  t h a t  are even tua l ly  reas- 
sembled.  A n u m b e r  of me tabo l i t e s  are t ransfer red  rap id ly  
to  the  sal iva when  in jec ted  into the  h a e m o l y m p h  of 
p l an t -bugs  1, and  the  h a e m  group f rom haemoglob in  finds 
its way  in to  the  sal ivary glands  of the  blood-sucking bug 
Rhodnius prolixus (He te rop te ra :  Reduvi idae)3.  B u t  t he  
p ro te in  of t he  sa l ivary  ' h a e m a l b u m i n '  of Rhodnius is of 
unknown  origin and  h i s to ry ;  and, to  the  knowledge of the  
p resen t  wri ters ,  no evidence  has ye t  been p resen ted  of the  
di rect  t r ans fe r  of par t ic les  as large as p ro te in  molecules 
f rom the  h a e m o l y m p h  to  the  saliva of Hemip te ra .  

Horse rad i sh  peroxidase  is a h ighly  s table  enzyme wi th  a 
mol wt.  of abou t  40,000; and  i t  is easily de tec tab le  wi th  a 
benzidine  reagent  s. Perox idases  occur na tu ra l ly  in in- 
sects 4, and  in the  p resen t  s tudy  were found in the  sa l ivary  

to Sal iva of a P l a n t - B u g  

' s hea th  mater ia l '  (the sol idifying f rac t ion  of the  saliva 5) 
of t he  rose aphid ,  Macrosiphum rosae (Homop te r a :  
Aphididae)  and  in the  h a e m o l y m p h ,  w a t e ry  saliva 1, and 
shea th  mate r ia l  of the  p ean u t  t r a sh  bug, Elasmolomus 
sordidus (He te rop te ra :  Lygaeidae) .  On the  o the r  hand ,  the  
f i f th  ins ta r  la rva  of Eumecopus punctiventris (Hetero-  
p t e r a :  Pen t a t o mi d ae )  had  barely  de tec tab le  a m o u n t s  of 
peroxidase  in its h a e m o l y m p h ,  and  no de tec tab le  enzyme  
in its s h ea t h  mater ia l .  This  insect  d id  no t  p roduce  wa te ry  
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sal iva readi ly  in these exper iments ,  bu t  could be made to 
do so by  inject ion of 100 ~g pi locarpine n i t ra te  in i ~1 
saline. The  secretion induced in this  way  also lacked de- 
tec table  peroxidase.  

W h e n  Eumecopus was injected wi th  pi locarpine and 
100 vg horseradish peroxidase (Koch-Light ,  U.K.) ,  wa te ry  
sal iva collected 1-2 rain af ter  the in iec t ion  gave a s t rong 
react ion for the  enzyme ; and, on dissection, a short  length  
of the  long, tubular ,  accessory sa l ivary  gland x stained 
deeply wi th  the  benzidine reagent .  Shea th  mater ia l  
secreted wi th in  12 h of inject ion of horseradish peroxidase,  
e i ther  wi th  or wi thou t  pilocarpine, also reac ted  with  the  
reagent.  These reactions were inhibi ted by  0 .005M KCN 
or phenyl th iourea .  The  inject ions were made  in such a 
way  1 tha t  accidental  in iury  of the  sa l ivary  appara tus  
would not  have  occurred, and exper iments  wi th  50 indivi-  
duals gave  consistent  results. Insects  injected wi th  bovine  
blood a lbumin  instead of horseradish peroxidase showed 
no react ion for the  enzyme in haemolymph ,  sa l ivary  
secretions, or sa l ivary  glands. 

Plant-bugs,  including Eumecopus, secrete a polyphenol  
oxidase in thei r  saliva, and tests were made  using D O P A  
as a substra te  5 to de te rmine  whether  this enzyme had  
interfered in tests for peroxidase.  A posi t ive  react ion for 
polyphenol  oxidase was found in the  haemolymph,  sheath  
mater ia l ,  and par ts  of the  accessory sa l ivary  gland of 
Eumecopus i r respect ive  of the  react ion for peroxidase,  
which occurred as indicated above only af ter  in ject ion of 
horseradish peroxidase.  

These exper iments  did not  indicate  how the  horse- 
radish peroxidase  passed into the  sa l ivary  glands. I t  is 

conceivable  tha t  the  apoenzyme and prosthet ic  group e 
could enter  independent ly  and recombine  in the  sal iva;  
but,  in the absence of evidence tha t  the  apoenzyme can be 
reduced in size and still  re ta in  its ac t iv i ty ,  i t  m a y  be 
assumed tha t  pro te in  molecules of about  40,000 mol. wt.  
are t ransferable  via  the  accessory gland direct ly  f rom the  
h a e m o l y m p h  to  sal iva of Eumecopus. The insect  belongs 
to a family  tha t  is no t  known to t r ansmi t  virus diseases to 
plants ;  bu t  there  are sufficient similari t ies in the  physio- 
logy of feeding and sal ivat ion th roughout  the  Hetero-  
p te ra :  P e n t a t o m o r p h a  and H o m o p t e r a  to pe rmi t  analo- 
gies to be drawn 5. The  results presented here indicate  t ha t  
re la t ive ly  large colloidal part icles m a y  pass unchanged 
direct ly  th rough  cellular barriers in these insects. 

Zusammenfassung. Es wird nachgewiesen, dass grosse 
Prote inmolekt i le  mi t  e inem Molekulargewicht  yon 40 000 
unver~indert aus der H / imo lymphe  yon Eumecopus in 
deren Speichel gelangen und dami t  ausgeschieden werden. 
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Transmembrane  Secretory Potentials in the Cat Submandibular Gland During Perfusion with 
Potass ium-Free  and Low Sodium Locke Solutions 

I t  was recent ly  shown tha t  the  type  I secretory 
potent ia l ,  i.e. the  hyperpolar iza t ion  of the  basal  acinar  
cell m e m b r a n e  occurr ing dur ing s t imula t ion  of the  cat  
submandibu la r  gland, was unaffected when all extra-  
cellular chloride was subs t i tu ted  by  sulphate  1,~. I t  is 
therefore  l ikely t h a t  the  ion t ranspor t  producing the  
secretory po ten t ia l  is a cat ion t ranspor t  f rom the  acinar  
cells to the  ext racel lu lar  fluid. The  po tass ium equi l ibr ium 
po ten t ia l  across the  basal  acinar  cell membrane  is 
greater  t han  the  membrane  po ten t ia l  dur ing s t imula t ion  
of the  gland. The  sodium equi l ibr ium poten t ia l  is, how~ 
ever, much  smaller  t han  the  rest ing membrane  potent ia l  3. 
An ou tward  po tass ium current  being pa r t ly  short-  
circuited by an inward sodium current  could thus  expla in  
the  secretory po ten t ia l  on the  basis of passive m o v e m e n t s  
of ions down thei r  e lectrochemical  gradients.  I f  this were 
true,  the  size of the  secretory po ten t ia l  should increase 
dur ing perfusion wi th  potass ium-free  solutions and solu- 
t ions in which most  of the sodium was subs t i tu ted  by  a 
bu lky  non-permea t ing  cation. The exper imenta l  results 
were in accordance wi th  th is  expecta t ion.  

Methods. Cats (2.4-3.6 kg) anaes thet ized  wi th  chloralose 
(80 mg /kg  i.p.) were used.. The  exper iments  were carried 
ou t  as described previous ly  1, 4, wi th  the  except ion tha t  the  
impa lemen t  of the  acinar  cells wi th  the  microelect rode 
was done by  using a s tepping motor  mic romanipu la to r  
r emote ly  control led (Transver tex,  Sweden) and tha t  the  
potent ia ls  were recorded on an UV-recorder  (S.E. 3006). 
The  glands were s t imula ted  by close in t ra-ar te r ia l  injec- 
t ions of 1 ~g acetylcholine.  Each  t ime a secretory poten-  

t im had been recorded,  the  number  of drops of saliva 
secreted was counted.  The  control  Locke solut ion con- 
ta ined  (raM): 140 NaC1, 4.0 KCll  2.4 Na2HPO4, 0.6 
NaH2PO v 1.5 CaCI~, 1.0 MgC12, 5.5. glucose. In  the  
potassium-free solut ion all KC1 was subst i tu ted  by  NaC1. 
In  the  t e t r a e t h y l a m m o n i u m  (TEA) solution all NaC1 was 
subs t i tu ted  by TEAC1. The T E A  Locke solution was pre- 
pared freshly for each exper iment .  The  perfusion fluids 
were equi l ibra ted  wi th  pure oxygen.  After  each shift  of 
perfusion fluid at least  5 rain passed before s t imulat ing 
the  gland. 

Results.-Per/usion with TEA Locke solution, In  the  
F igure  the  results f rom 1 exper iment  are shown. I t  is seen 
tha t  the  sa l ivary  secretion was abolished during perfusion 
wi th  T E A  solution, while the  sizes of the  secretory 
potent ia ls  were enhanced.  Table  I shows the da ta  from all 
exper iments .  

Per/usion with potassium-lree Locke solution. Table  I I  
shows the  da t a  f rom all the  exper iments .  The sizes of the 
secretory potent ia ls  recorded dur ing perfusion with  
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