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R e s e r p i n e - I n d u c e d  D e p l e t i o n  of  G a s t r i c  V i t a m i n  

The  cel lular  s torage s i te  of t he  ant ipernic ious  principle  
(intrinsic factor,  IF)  is unknown.  Curren t  op in ion  seems 
to locate  I F  to di f ferent  exocr ine gland cells in d i f fe ren t  
species x-6. We  h a v e  suggested t h a t  I F  or iginates  f rom 
one of the  several  types  of endocr ine  cells 7-~, which occur 
in great  number  in the  gastric mucosa  and which  belong 
to the  cell sys tem responsible  for the  fo rmat ion  of gastro- 
intest inal  po lypep t ide  hormones  (cf. ref.X°-x~). This  con- 
cept  is based on the  s t r ik ingly  s imilar  regional  and topo-  
graphical  d i s t r ibu t ion  of some of these cells and of the  
gastric v i t amin  B~a-binding proteins  in several  mammals ,  
and on the  paral le l  d e v e l o p m e n t  of these  cells and the  
a m o u n t  of gastr ic  v i t a m i n  13t~-binding prote ins  in young  
rats. Ti le  endocr ine  cel ls  of t he  gastr ic  mucosa  belong 
to e i ther  of two  categories:  argyrophi l ,  a rgentaff in  cells 
(also referred to as enterochromaff in)  or  argyrophil ,  non- 
argentaff in  cells (also referred to as en terochromaff in-  
like) n A m o n g  these two main  categories  several  sub- 
types of cells can be recognized on the  basis of differences 
in the i r  u l t ras t ruc ture  12-~4. One feature  t h a t  all these  
endocrine cells have  in c o m m o n  is the i r  capac i ty  to  
produce and store amines  such as h i s t amine  and aryl-  
e thy lamines  (cf. ref . l° .n) .  The  amine  stores of some of 
the  gas t r ic  endocrine ceil  t ypes  can be deple ted  by  
reserpine, whereas  those  of others  are unaffected.  This  
difference has been used to d is t inguish  be tween  other-  
wise h i s tochemica l ly  indis t inguishable  gas t r ic  endocrine 
cel lsg-n,  

I n  the  mouse,  r a t  and hamster ,  t he  regional  and topo-  
graphical  d i s t r ibu t ion  of v i t a m i n  Bl~-binding proteins,  
associated wi th  I F  ac t iv i ty ,  coincides wi th  the  dis t r ibu-  
t ion of the  en te rochromaff in- l ike  cellsr,  s, which are 
par t icu la r ly  numerous  in t h e  oxyn t i c  g land area.  In  

t h e s e  species the  en te rochromaff in  cells are  a lmos t  
exclusively  found in the  pylor ic  gland area. Also in t he  
guinea-pig, the  d is t r ibu t ion  of the  v i t amin  1312-binding 
proteins  is well  correla ted wi th  t h a t  of the  entero-  
chromaff in- l ike  cells s, which in this  species p redomina te  
in the  pylor ic  g land area  and in the  ad jacen t  por t ion  of 
the oxyn t i c  gland area. The  rabbi t ,  however ,  is d i f ferent  
in t h a t  the  regional  and topographica l  d i s t r ibu t ion  of 
the v i t a m i n  B~z-binding prote ins  corresponds more closely 
wi th  a r ich popu la t ion  of 5 -HT-con ta in ing  entero-  
chromaff in  cells in t he  oxyn t i c  gland areaS; these entero-  
chromaff in  cells differ  f rom those  of the  pylor ic  g land  
area in t h a t  t h e y  are  conspicuously  res is tan t  to  the  
5-HT-deple t ing  effect  of reserpine 10, n.  

Recent ly ,  reserpine was found to deple te  the  ra t  
s tomach of its v i t a m i n  B12-binding prote ins  g, while  a t  
the same t ime  reducing the  gastr ic h i s tamine  con ten t  by  
half ~ (cf. ref.X~,x*) F r o m  his tochemica l  ev idence  it  
appeared t h a t  reserpine caused to t a l  deple t ion  of his ta-  
mine in abou t  50% of the  en terochromaff in- l ike  cells;  
the  h i s t amine  stores of the  remain ing  cells were  nn-  
a f fec tedL This  suggested t h a t  I F  in t he  ra t  is con ta ined  
exclus ively  in the  reserpine-sensi t ive  en te rochromaff in-  
like cells of the  oxyn t i c  gland a r e a l  

Vagal  dene rva t ion  is known to p r even t  the  reserpine- 
induced mobi l iza t ion  of gastr ic h i s tamine  in the  ra t  ~. 
In the  present  s tudy,  the  effect  of vagal  dene rva t ion  
on bo th  the gastr ic h i s t amine  con ten t  and the  gastr ic  
v i t am in  Bl~-binding prote ins  was inves t iga ted .  In  addi-  
tion, the  effect  of reserpine on the  gas t r ic  stores of v i t a m i n  
Bl~-binding prote ins  in some o ther  m a m m a l s  was s tudied.  

Experimental.  Reserp ine  was given i.p. in a dose of 
5 mg /kg  to  mice,  rats,  hamsters ,  guinea-pigs and rabbi ts .  
Rats  were dene rva ted  by  cu t t ing  bo th  vaga l  t runks  jus t  
below the  d iaphragm.  A t  the  same t ime  a py lo rop las ty  

B a ~ - B i n d i n g  P r o t e i n s  in  the  R a t  

was per formed  in order  to p r even t  gastr ic  di la t ion.  The  
ra ts  were al lowed to  recupera te  f rom the  opera t ion  for 
a t  leas t  2 weeks. Af te r  rece iv ing  e i ther  0.90/o saline 
(controls) o r  reserpine,  all  an imals  were  fasted un t i l  
sacrifice, 24 h later,  The  Bxa-binders were ex t rac ted  f rom 
the  mucosa  of the  oxyn t i c  gland area  of the  mouse, rat ,  
h ams t e r  and rabb i t  s tomach,  and f rom the  ent i re  gastr ic  
mucosa  of the  guinea-pig.  The  con ten t  of v i t a m i n  Bz,- 
b ind ing  prote ins  was assayed by  a s emi -quan t i t a t i ve  

Table I. Effect of reserpine on the gastric content of vitamin BI~- 
binding proteins expressed as amount of ~rCo-cyanocobatamin (cpm) 
bound to proteins extracted from 100 ~g tissue (wet weight) 

Species Treatment 
Saline Reserpine 

(5 mg/kg) 

Mouse 14,360 4- 1,320 (4) 15,640 i 880 (6) 
Rat 8,000 4- 640 (6) 1,800 4- 560 (9) ~ 
Hamster 6,000 :t: 680 (8) 6,200 :t: 760 (17) 
Guinea-pig 3,360 4- 800 (7) 2,700 4- 480 i l l)  
Rabbit 8,400 ~ 1,960 (5) 9,200 4- 1,920 (8) 

Mean + S.E.M. ~ P < 0.001. Student's t-test for differences between 
saline-injected and reserpine-injected animals. 

Table II. Failure of reserpine to mobilize gastric histamine and 
Bla-binding proteins after vagotomy 

Treatment Histamine Bl~-binding 
(gg/g) proteins 

(cpm/100 ptg) 

Controls 70 ~ 4 (4) 7,160 ~ 670 (8) 
Reserpine 45 ± 4 (4) b 900 ~ 160 (12) 
Vagotomy 77 ± 2 (4) 8,060 i 200 (8) 
Vagotomy+ Reserpine 70 ± 7 (4) 7,010 4- 820 (12) 

Mean -4- S.E.M. (n). ~ P < 0.001 ; b 0.001 <~ P < 0.01. Student's t-test 
for differences between untreated and reserpine-treated animals. 
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me thod  7. The  gastr ic  mucosa  was homogenized  in 0.1 M 
phospha te  buffer,  p H  8.0. F ina l  concen t ra t ion :  20 mg 
(wet weight)  pe r  mI. Af te r  cen t r i fuga t ion  a t  10,000 × g  
for 1 0 m i n  a t  0°C, a l iquots  (5-20~xl) were  added to  
0.5 mt  of 0 . 1 M  ace ta t e  buffer, p H  3.5, and mixed  
wi th  57Co-labelled cyanocoba lamin  (approx. 20,000 cpm). 
0.2 ml  of the  mix tu r e  was passed th rough  a Sephadex  
G 25 co lumn (length 200 mm,  inner  d i ame te r  8 mm).  
The  co lumn was washed wi th  0 . 1 M  phospha te  buffer, 
p H  7.0. P ro te in -bound  v i t a m i n  B~, was excluded f rom 
the  gel and appeared  in t i le f irst  3 ml  f ract ion af ter  the  
void volume.  This  f ract ion ~vas col lected and q u a n t i t a t e d  
by  ~,-spectrometry. Blank  values  were ob ta ined  by  run-  
ning a para l le l  separa t ion  of ident ica l  amoun t s  of free 
v i t a m i n  B~2 and col lect ing the  same f rac t ion for quan t i -  
ta t ion .  

Results and comments. I n  t he  rat ,  reserpine was found 
to mobi l ize  gastr ic  v i t a m i n  B~2-binding proteins.  In  the  
mouse, hamster ,  guinea-pig and rabbi t ,  however ,  reser- 
pine was wi thou t  etfect  (Table I). 

To ta l  t r u n c a l . v a g o t o m y  of the  ra t  did not  s ignif icant ly  
affect  the  concent ra t ion  of gastr ic h i s t amine  or v i t a m i n  
B~2-binding proteins.  Vagal  denerva t ion  did, however ,  
cause a to t a l  inh ib i t ion  of the  capac i ty  of reserpine to 
mobi l ize  bo th  gastr ic  h i s tamine  and v i t a m i n  Bt2-binding 
prote ins  (Table II) .  The  mechan i sm behind the  effect  
of v a g o t o m y  on the  ac t ion  of reserpine is unknown.  
In teres t ingly ,  gastr in,  which  is bel ieved to or iginate  f rom 
a s imi lar  t y p e  of gastr ic  endocr ine  cell  in the  pylor ic  
gland areat7-x% is mobi l ized  by  reserpine;  this  gastr in-  
mobi l iz ing effect  of reserpine is also abolished by  vaga l  
denerva t ion  20. 

Whi le  reserpine fails to  deple te  the  gastr ic  stores of 
v i t a m i n  Bl~-binding proteins  in t he  mouse, hamster ,  

guinea-pig and rabbi t ,  the  B~2-binders of the  ra t  reside 
in a reserpine-sensi t ive  s torage pool.  This  seems to  agree 
wi th  t he  exis tence of amine-s tor ing gastr ic  endocr ine  
cells, which  are marked ly  d i f ferent  as regards  the i r  
sens i t iv i ty  to the  amine-re leas ing ac t ion  of reserpine 9-n. 
In  the  rat,  reserpine mobil izes  bo th  h i s tamine  and v i t a m i n  
B~2-binding prote in  s f rom the  gastr ic mucosa.  Af te r  vaga l  
denerva t ion ,  reserpine fails to affect  the  gastr ic con ten t  
of h i s tamine  as well  as of B12-binding proteins.  Toge ther  
these  observat ions  suppor t  the  concept  t ha t  locates I F  
to some cell t y p e  wi th in  t he  sys tem of gastr ic endocrine 
ceils 2~ 
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T h e  H e r b i c i d e  E p t a m  ® 6 - E :  A S e l e c t i v e  F e m a l e  C h e m o s t e r i l a n t  f o r  t h e  E g y p t i a n  C o t t o n  L e a f w o r m ,  

Spodoptera littoralis 

Severa l  adu l t  Lep idop te ra  have  been successfully 
steri l ized in the  l a b o r a t o r y  th rough  the  use of the  mos t  
c o m m o n  insect  chemoster i lan ts  1. Bu t  for prac t ica l  interest ,  
the  lack of specific food and general ly  the  ignorance of 
effect ive a t t r ac t an t s  require  the i r  pre-emergence  chemo-  
s ter i l izat ion.  As m a n y  o ther  lepidopterous  pests2. 3, t he  
l a rva l  t r e a t m e n t  of the  E g y p t i a n  co t ton  leafworm Spo- 
doplera littoraIis Boisduva l  (Noctuidae) ;  t he  mos t  vora-  
cious pest  in U A R ,  wi th  azir idines 4, s or  an t ime tabo l i t e s  5 
t h a t  mos t ly  h a v e  been proved  effect ive  when  adminis te red  
to  imagoes  resul ted in a par t ia l  (if any) s te r i l i ty  in t h e  
resul t ing adults  even  a t  toxic  doses4, 5. 

Therefore,  compounds  wi th  appa ren t ly  new mode  of 
ac t ion  were sought  for and inves t iga t ions  were in i t ia ted  
in our l abora to ry  to f ind ef fec t ive  agents  t h a t  can be 
used as la rval  chemos te r i l an t s  in an eff icient  and pract i -  
ca l ly  in tegra ted  p rogram of eradica t ion  for this  insect  
pest .  

This  paper  repor ts  the  effects  of the  la rva l  feeding 
wi th  t he  herbic idal  t h io l ca rbama te  E p t a m  ® 6-E (S-ethyl-  
d ip ropy l th io l ca rbamate  (75.5% ac t ive  ingredient))  on the  
g rowth  rate,  adu l t  emergence,  n u m b e r  of eggs laid and 
hatch .  The  effect iveness  of o the r  compounds  agains t  th is  
pest  will  be repor ted  elsewhere. 

The  rear ing and the  feeding techniques,  as wel l  as the  
assessment  of t he  s ter i lant  ac t iv i ty ,  were p rev ious ly  
described s. The  exp lo ra to ry  dosage-mor ta l i ty  tests  of th is  
s tudy,  which are no t  presented,  showed t h a t  the  o p t i m u m  

ra te  to le ra ted  a t  24 h was 250 ~g ac t ive  ingred ien t ] la rva  
where  no kill  observed.  Each  tes t  conta ined  a t  least  
75 E p t a m - f e d  last  ins tar  la rvae  along wi th  abou t  an 
equal  n u m b e r  for the  check group. Exper iments ,  inc luding 
un t r ea t ed  checks, were repl ica ted  4 t imes.  The  T a b l e  
summar izes  the  da t a  obtained.  

W h e n  fed to larvae,  t he  herb ic ide  E p t a m  apparen t ly  
inhib i ted  egg lay ing  in the  ensuing females  t h a t  were 
m a t e d  to  un t r ea t ed  males.  A l though  in some repl icates  
(No. 2 and 4) v e r y  few eggs were deposi ted  in a single 
patch ,  no sign of ha t ch  was detected.  U n t r e a t e d  females 
m a t e d  to males  t h a t  developed from t rea ted  larvae  laid 
fewer eggs which were less v iable  than  un t r ea t ed  checks. 
The  average  reduct ion  in the  biot ic  po ten t i a l  of these 
females  was found to be 23.3}/.  The  herbicide had also 
h igh  se lec t iv i ty  for inducing a de ter iora t ing  deve lopmen t  
in females.  At  i m m a t u r e  stages, the  la te  m o r t a l i t y  and 
tera togenesis  were so conspicuous among  females  t h a t  
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