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Table II. Effect of Reserpine on DA and NE content in the rat cortex 

Treatment (rng/kg i,p.) R~t cortex 
DA ([zg/g) NE (~xg/g) 

None 0.44 -4- 0.03 0,38 =~ 0.06 

Reserpine 5 0.25 ~= 0.01 ~ 0.08 -- 0.08 a 

Each value is the average 4- S.E. of at least 15 determinations. 
Reserpine was given 2 h prior to sacrifice. ~ P < 0.01 in respect to 
control values. 

a spe c t s  of b e h a v i o r .  On  t h e  o t h e r  h a n d ,  t h e  f i nd ing  t h a t  
t h e  h u m a n  c o r t e x  h a s  t h e  l owe s t  c a t e c h o l a m i n e  concen-  
t r a t i o n  a m o n g s t  t h e  species  ana lyzed ,  s h o u l d  be  k e p t  in 
m i n d  w h e n  cons ide r ing  t h e  role of t he se  a m i n e s  in m e m o r y  
a n d  in t e l l ec tua l  f u n c t i o n s  5,6. 

Riassunto. Nel la  cor tecc ia  di  u o m o  la d o p a m i n a  (DA) 
p r e s e n t e  in c o n c e n t r a z i o n i  q u a t t r o  vo l t e  m a g g i o r i  della 
n o r a d r e n a l i n a  (NA).  Nel la  s c i m m i a ,  nel  g a t t o  e nel  r a t t o  
il r a p p o r t o  D A / N A  g r i s p e t t i v a m e n t e  di  1.5:1, 2:1 e 1:1. 
Nel  r a t t o  la D A  cor t ica le  ~ d e p l e t a t a  da l la  r e se rp ina .  
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Radiometr i c  Es t imat ion  of the A m o u n t  of Solid Gastrointest inal  Contents  

I n  s t u d i e s  on  b o d y  c o m p o s i t i o n  in v ivo ,  u n k n o w n  a n d  
v a r y i n g  a m o u n t s  of g a s t r o i n t e s t i n a l  (GI) c o n t e n t s  
p r e s e n t  a m a i n  source  of s y t e m a t i c  er rors ,  espec ia l ly  w h e n  
large r u m i n a n t s  are u s e d L  There fore ,  i t  h a s  b e e n  in- 
v e s t i g a t e d  w h e t h e r  t h e  v o l u m e  of G I  t r a c t  c o n t e n t s ,  i.e. 
d r y  m a t t e r  a n d  f r e sh  m i n u s  d r y  m a t t e r  (water)  of t h e  sol id 
or  l iqu id  phase ,  can  be  e s t i m a t e d  b y  d i l u t i on  t e c h n i q u e s  
e m p l o y i n g  r a d i o a c t i v e  m a r k e r s .  

F o r  t h e  e x p e r i m e n t s ,  78-week-old  bu l l s  were  used .  As 
m a r k e r  of t h e  sol id p h a s e  15a E u  w a s  e m p l o y e d  since t h i s  
r ad ionuc l i de  ind ica t ed  no  m e a s u r a b l e  r a d i o a c t i v i t y  in t h e  
s n p e r n a t a n t  of  t h e  r u m i n a l  c o n t e n t s  a f t e r  c e n t r i f u g a t i o n  
( 3 0 , 0 0 0 •  I0  m i n )  a n d  a b o u t  100% r e c o v e r y  in t h e  

feces ~. T h e  l iqu id  p h a s e  w a s  m a r k e d  b y  14C-PEG. I n a c t i v e  
p o l y e t h y l e n e  glycol  4000 (PEG)  as ca r r i e r  s im i l a r  in 
a m o u n t s  to  t h o s e  in t u r b i d i t y  m e a s u r e m e n t s 3  w a s  added  
to  t h e  r a d i o a c t i v e  t r a c e r  b e c a u s e P E G  in  low c o n c e n t r a -  
t i ons  t e n d e d  to  be a d s o r b e d  to  i n t e s t i n a l  c o n t e n t s  4 T h e  

1 A. PFAU and M. A. I. SALEM, lsotope Studies on the Physiology o/ 
Domestic Animals (IAEA, Vienna 1972), p. 21. 

2 A. PFAU and F. A. ABADIR, Proe. Eur. Soc. Nuel. Meth. Agr. 
(1972), p. 56. 
S. HYDs Kungl. Lantbr.H6gsk. Annl. 27, 51 (1961). 

4 A. PFAU and F. A. ABADIR, tO be published. 

Radiometric (in vivo) and gravimetric (post mortem) estimations of gastrointestinal contents (dry matter, DM) in twelve 78-week-old bulls 

Weight of DM intake l~Eu measurements Dry matter contents (kg) 
bulls per unit 
(kg) timeb Delay Turnover Concert- Rumen GI tract Intestine 

(kg/h) time rate kf tration. Co 
(h) (h -1) at t = 0 post in vivo post in vivo post in vivo 

ppm mortem mortem mortem 

g DM ] 

456 ~ 0.264 10 0.0466 3635 ~ 5.48 5.92 7.95 8.94 1.29 0.28 �9 
405 0.126 10 0.0390 2316 3.02 3.23 3.90 4.48 0.44 0.43 
526 0.333 6 0.0484 1099 6.42 6.88 8.59 8.88 0.93 0.91 
420 0.275 11 0.0428 1223 6.86 6.43 8.85 9.45 0.92 0.82 
463 0.300 7 0.0484 1193 5.73 6:20 7.40 8.29 0.82 0.84 
483 0.303 5 0.0582 1477 5.13 5.21 6.36 6.72 0.84 0.68 
555 0.361 6 0.0614 1361 5.88 5.88 8.19 8.06 0.99 0.74 
550 0.351 6 0.0598 1309 8.00 5.87 9.55 7.98 0.83 0.76 
450 0.305 6 0.0501 1393 5.80 6.09 8.13 7.92 0.86 0.72 
505 0.318 6 0.0627 1708 5.56 5.07 7.03 6.97 0.89 0.59 
524 0.347 10 0.0777 1956 5.90 4.99 7.99 7.94 1.12 0.51 
538 0.326 9 0.0550 1187 6.46 5.93 8.39 8.86 1.05 0.84 

�9 ~ Reduced feed intake and diarrhea from 28 to 53 h post dosing, b Average totals for 6 days. 
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markers  were admin i s t e red  in aqueous solut ions via  s tom-  
ach tube  or r u m e n  fistula.  ~'~ was assayed in a NaI -  
detector ,  ~ C - P E G  in a l iquid scint i l la t ion counte r  a f te r  
oxygen  flask combus t ion  of t he  dr ied samples  and  absorp-  
t ion  of CO~ in a sys t em of t o luene /me thano l /phene thy l a -  
mine  ~. 

Tests  wi th  f i s tu la ted  bulls ind ica ted  an exponen t i a l  
decay  wi th  t ime  t of the  concen t ra t ion  C of Z~=Eu ill the  
solid, or of laC-PEG in the  l iquid phase  of tu reen  con ten t  
or feces, according  to 

c o m p o n e n t  model  whereas  to  describe the  fluid phase  in 
young  bulls a t  least  2 c o m p o n e n t s  are necessary.  This  
jus t i f ied  the  use of ~=Eu fecal excre t ion  measu remen t s  
for de te rmin ing  the  tu rnove r  ra te  of the  rumina l  solid 
phase  even if the  d i f ferent  Co-values ind ica ted  d i f fe rent  
c o m p a r t m e n t s  to  be assayed by  fecal and  rulninal  
es t imat ions  (Figure). 

For  fu r ther  analysis  t he  ra te  of d ry  m a t t e r  in take  
d M / d t ,  and  the  a m o u n t  of d ry  m a t t e r  M in the  r u m e n  or 
to ta l  GI t r ac t  a t  ally t ime  t were assumed to  behave  like 

[1] de~dr = --  kC or C = Coe-,~t, [2] dM/dt  = qM and M = M,  (1 - -  e-qt), 

where k was the  t u rnove r  ra te  cons t an t  for the  marker  and 
Co its concen t ra t ion  at  t = 0. The reciprocal  1/Co yielded 
the  a m o u n t  of con ten t s  of the  c o m p a r t m e n t  to  be analyzed 
by  di lut ion techniques  when  C-values were expressed as 
f rac t ion of i npu t  ac t iv i ty  per  mass  of rumina l  or ~ecal 
mater ia l  in reference.  

E x c e p t  for ~4C-PEG in rumina l  liquid, all the  o ther  
t u rnove r  rate c o n s t a n t s  k for 152Eu and  ~4C-t>EG ill r umen  
or feces appeared  to be a lmos t  identical .  Therefore,  the  
solid phase  in cat t le  GI t r ac t  can be descr ibed wi th  a one 

where  q is the  in take  ra te  cons t an t  of d ry  m a t t e r  in to  
the  r m n e n  or GI t r ac t  and  Mu the  a m o u n t  o~ d ry  m a t t e r  
con ten t s  a t  t -+ oo. 

In  a s t u d y  on 12 butls, the  ~5= Eu  fecal t u rn o v e r  ra te  
cons tan t s  kl and  the  rumina l  or gas t ro in tes t ina l  d ry  
m a t t e r  in take  ra te  cons tan t s  qr or qg were de te rmined .  The 
t u rn o v e r  ra te  cons tan t s  k~, were ob ta ined  f rom ~2Eu fecal 

5 p. RAUSCHENBACH and H. SI,~oN, Z. analyt. Chem. 255, 337 (1971). 
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excre t ion  m e a s u r e m e n t s  (example  in Figure) .  Fo r  t he  
e s t ima t ion  of t he  values  qr or qg, t h e  d i f fe rent ia l  coefficient  
dM/dt was replaced  b y  the  dif ference ra t io  A M / A t  in 
t he  left  h a n d  e q u a t i o n  [2]. T h e n  Lhe r a t e  c o n s t a n t s  qr or 
qg could be  ca lcu la ted  f rom t he  means  of d r y  m a t t e r  
u p t a k e  pe r  u n i t  t i m e  A M/A t as o b t a i n e d  d u r i n g  t he  
expe r imen t ,  d iv ided  b y  the  a m o u n t s  of r u m i n a l  or 
ga s t ro in t e s t i na l  d r y  m a t t e r  ]Vdr or M~ as d e t e r m i n e d  
a t  t he  end  of t he  m a r k e r  exc re t ion  a f t e r  s l a u g h t e r i n g  t he  
bul ls  w i t h o u t  p r io r  i n t e r r u p t i o n  of t he  feeding.  The  m e a n  
va lues  of ky a n d  qr were a lmos t  the  same (Means • SD:  
0.054 • 0.010 h -1 and  0.051 • 0.007 h- l ) .  Th i s  was also 
the  case for  the  m e a n s  of the  r a t io  kf/(1 + zhf), where  z is 
t h e  de lay  t i m e  be tw een  a d m i n i s t r a t i o n  and  f i rs t  appea r -  
ance  of t he  m a r k e r  in feces, and  of t he  va lue  qg (Means • 
SD:  0.039 • 0 . 0 0 5 h  - ~ a n d 0 . 0 3 8  • 0 .006h-a ) .  

As a consequence  of these  f indings ,  the  a m o u n t  of d ry  
m a t t e r  in t he  r u m e n  Adr~ or t he  t o t a l  GI  t r a c t  Mg could be  
e s t i m a t e d  f rom the  a m o u n t  of d r y  m a t t e r  u p t a k e  pe r  
un i t  t ime  A M/A t, a nd  kr a n d  r of 15~EU m e a s u r e m e n t s  w i t h  

1 A M  l + z k f  A M  
[3] M~- = or M~, --  

ks" A t  ~ A t  

Values  o b t a i n e d  b y  th i s  p rocedure  in v ivo  d e m o n s t r a t e d  
good a g r e e m e n t  w i t h  g rav ime t r i c  m e a s u r e m e n t s  a f te r  
s l augh te r  (Table).  F u r t h e r m o r e ,  t he  a m o u n t  of d ry  
m a t t e r  in  t he  in t e s t ine  co r responded  fa i r ly  well  to  t he  
vaIues  1/Co f rom r ad i om e t r i c  m e a s u r e m e n t s  on  h e a l t h y  
bulls.  This  i nd ica t ed  t h a t  152Eu d i lu t ion  ana lys i s  m i g h t  
be  of use for  t he  e s t i m a t i o n  of the  a m o u n t  of solid 
c o n t e n t s  in  t he  i n t e s t i ne  (Table).  

The  app l i ca t ion  of t he  m e t h o d  does no t  requi re  comple te  
fecal sampl ing .  H e a l t h y  an ima l s  m u s t  be  used a l t h o u g h  
t r a n s i e n t  r educ t i on  of feed i n t a k e  or shor t  l a s t ing  d i a r rhea  
d id  no t  seem to  af fec t  t he  t u r n o v e r  r a t e  c o n s t a n t s  kf 

whereas  e r roneous  resu l t s  m i g h t  be  p roduced  in case of 
Co or 1/Co (Table, f i rs t  animal) .  Al te red  m a r k e r  a d m i n i s t r a -  
t i on  (t ime, app l i ca t i on  route)  h a d  no obse rvab le  effect  
on  t he  va lue  of k/, and  c h a n g i n g  r a t i ons  d id  no t  in f luence  
single exponen t i a l  p a t t e r n  of ~ E u  fecal excre t ion.  

However ,  w i t h o u t  f u r t h e r  m e a s u r e m e n t s  or a s sump-  
t ions,  we t  c o n t e n t  of t he  t u r e e n  or GI  t r a c t  c a n n o t  be  ob- 
ta ined.  Of help  m i g h t  be  t he  m e a n  f igure  of GI  t r a c t  w a t e r  
con t en t s  of 85.7 • 0 .7% of we t  m a t e r i a l  or, as t e s t e d  in 
t t l is  s tudy ,  t he  r e l a t i on  

[4] M~IM~, = W~/Wg, 

w h e n  t h e  a m o u n t  of r u m i n a I  w a t e r  Wr can  be  d e t e r m i n e d  
b y  d i lu t ion  t echn iques  (e.g. 14C-PEG), and  k n o w n  
vaIues  ]VI, and  Mg f rom 152Eu fecal excre t ion  m e a s u r e m e n t s  
a l low the  e s t i m a t i o n  of GI  t r a c t  w a t e r  con t en t s  Wg. 

Zusammenfassung. D u r c h  Messung der  pro  Ze i t e inhe i t  
a u f g e n o m m e n e n  T r o c k e n s u b s t a n z m e n g e ,  der  ~rberffih- 
r u n g s k o n s t a n t e  des i ne r t en  Markers  152Eu in den  No t  u n d  
dessen Verz6gerungsze i t  bis  zur  e r s tma l igen  E x k r e t i o n  
liess s ieh bei zwblf 78 \ u  a l t e n  Bu l l en  die Trocken-  
s u b s t a n z m e n g e  im P a n s e n  sowie im G a s t r o i n t e s t i n a l t r a k t  
e rmi t t e ln .  

A. PFAU a n d  F. A. ABADIR 

Institut fiir Tierzucht und Tierverhalten FA L 6, 
19-3051 Mariensee (Federal Republic o/Germany, B R D ) ,  
77 July  7974. 

s Former: Max-Planek-Institut ffir Tierzucht und Tierern/ihrung. 

Morphological Changes in Thermobia  domes t i ca  

The  essent ia l  oil of A corus calamus L. has  been  r epo r t ed  
to show insec t ic ida l  a c t i v i t y  1-4 a n d  the  vapou r s  to  con t ro l  
t he  h a t c h i n g  and  m o u l t i n g  of t he  f i rs t  i n s t a r  n y m p h s  in 
Dysdercus koenigii F.S. I t  was  obse rved  t h a t  the  oil also 
p r e v e n t e d  t he  ov ipos i t ion  in s to red  gra in  pes ts  l ike 
Callasobruchus chinensis L., Corcyra cephalonica S t a i n t o n  
a n d  Trogoderma granarium E v e r t s  5, 

The  p re sen t  p a p e r  r epor t s  the  effect  of Acorus calamus 
oil v a p o u r s  on  t he  d e v e l o p m e n t  of t he  ovar ies  of t he  
I i r eb ra t  Thermobia domestics (Pack.).  

L a b o r a t o r y  reared  ~ females  were used as in earl ier  
s tud ies  v, f resh ly  ecdysed  a n d  i m m e d i a t e d l y  before  
oviposi t ion.  5 females  a n d  5 males  were k e p t  w i t h  smal l  
Pe t r i  d ish  (6 cm d iameter ) ,  loosely l idded  and  c o n t a i n i n g  
f i l ter  p a p e r  i m p r e g n a t e d  w i t h  oil 5. Those  were p laced  in 
a n o t h e r  Pe t r i  d i sh  (14 cm d iamete r )  t i g h t l y  sealed a n d  
were k e p t  in  incuba to r .  Cont ro ls  were k e p t  s epa ra t e ly  
us ing  ace tone  i m p r e g n a t e d  f i l ter  paper .  The  f i rs t  observa-  
t ions  were m a d e  n i t e r  1 week  and  t h e n  t he  P e t r i  dishes 
r e m a i n e d  unsealed.  S u b s e q u e n t  obse rva t ions  were m a d e  
twice  a week. Insec t s  were d issected  in insect  R inge r  
solut ion,  t he  ovar ies  were f ixed in Ca rnoy ' s  fluid, s t a ined  
in Mayers '  h a e m a t o x y l i n e  and  b o r a x  ca rmine  a n d  m o u n t e d  
as whole  moun t s .  

Di f fe ren t  a b n o r m a l i t i e s  were obse rved  in more  t h a n  
200 affected females,  a f te r  h a v i n g  used doses 3, 5, 7, 9 and  

under the Influence of Acorus  ca lamus  Oil Vapours 

11 and  13 ml  of 100 p p m  oil in ace tone  5. Only  t he  resul t s  
of 3, 9, and  13 ml  doses are cons idered  here,  as shown  in 
t he  Table .  

The  ac t ion  of A corus calamus oil vapou r s  is t he  same as 
w i t h  classical chemos t e r i l an t s  s and  J H 9 or i ts  ana logues  7, 
w h e n  t he  ex t e rna l  a p p e a r a n c e  of af fected f i r eb ra t  ovar ioles  
is considered.  D i f fe ren t i a t ion  of o6gonia  and  prefol l icular  
cells con t inues  ill t h e  a d u l t  a0 to be  ful ly i m p e d e d  b y  t he  
ac t ion  of va r ious  subs tances .  Classical  chemos te r i l an t s  
i nh ib i t  t he  d iv i s ion  of t he  prefol l icular  cells, t h u s  caus ing  a 

1 V. S. MIRONOV, Medicinskaya Parasit. 9, 409 (1940). 
2 T. V. SUBRAMANIAI~f, Indian J. Ent. 4, 238 (1943). 
a R. S. DIxI% S. L. PEItTI, S. K. RANGANATHAN, J. seient, ind. Res. 

15, 16 (1956). 
4 T. D. MUKERJEA and R. GOVlND, Indian J. Ellt. l l, 194 (1959). 

B. P. SAXENA and J. B. SRIVASTAVA, Indian J. exp. Biol. 10, 391 
(1972). 

s E. 13. ROHDE~DORF, ZOOI. Jb. Physiol. 77, 685 (1966). 
7 E. B. RO~DENDORF and F. SEHNAL, J, Insect PhysioI. 79, 37 

(1973). 
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