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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 .  
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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 
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Figs. 1-4. The general view of 
ovarioles of females Therrnobia 
domestica exposed to the different 
concentrations of aceton solutions 
of Acorus cM~mus oil. 3/layer's 
haematoxylin (Figures 1, 3 and 4), 
borax carmine (Figure 2). 1. 3 ml 
of 100 ppm, after 16 days. Note 
the cap-like structures at tile basic 
part  of vitellaria. 2. 9 ml of 
100 ppm, after 6 days, note the 
hypertrophied germaria and the 
absence of previtellaria. 3. The 
same, after 22 days, note the 
unstainable outer epithelial sheath 
with few stained pycnotic follicular 
nuclei. 4. 13 ml of 100 ppm, after 
27 days. Note the same events as 
at the Figure 3. For explanation 
see the Table. 

r e d u c t i o n  in  t h e  n u m b e r  of  y o u n g  o S c y t e s  a n d  t h e  fo l l i cu l a r  
e p i t h e l i u m  f o r m a t i o n  ; a t  t h e  s a m e  t i m e  t h e  y o l k  s y n t h e s i s  
c e a s e s  s. Acorus  oil s h o w s  a s e l e c t i v e  a c t i o n  u p o n  t h e  g e r m  
cells.  S i m i l a r l y  to  j u v e n i l e  h o r m o n e  a n a l o g u e s  11, t h e  
A corus oil i n h i b i t s  o r  a l t e r s  t h e  m o r p h o g e n e s i s  of  t h e  
fo l l i cu l a r  ce l l s ;  w h e r e  t h e  fo l l i cu l a r  e p i t h e l i u m  is n o t  
f o r m e d ,  t h e  cei ls  do  n o t  m e d i a t e  t h e  y o l k  a n d  c h o r i o n  
f o r m a t i o n  ; t h e y  a b s o r b  t h e  oScy te ,  i n s t e a d  of  f o r m i n g  t h e  
c o r p u s  l u t e u m ,  t h o u g h  t h e  s p e r m a t h e c a  is  fu l l  o f  s p e r m  12. 
M o r e o v e r ,  o n e  s t r i k i n g  d i f f e r e n c e  w a s  o b s e r v e d  for  t h e  
f i r s t  t i m e  w i t h  o u r  t r e a t m e n t :  t h e  d e s t r u c t i o n  of t i le  
t u n i c a  p r o p r i a  a n d  t h e  a b s e n c e  of  ~che v i t e l l i n e  m e m b r a n e  13. 
T h e s e  f i n d i n g s  h a v e  n o t  b e e n  o b s e r v e d  b e f o r e  w i t h  a n y  
o t h e r  a g e n t  14 
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Condition of the firebrat ovarioles affected by vapours of Acorus calamus 

EXPERIENTIA 30/11 

Dose Ovarioles �9 Condition of the ovarioles after days of exposition to the vapours Remarks 

0 (pure acetone) Germarium 

Previtellarium 

Vitellarium 

3 ml/1000 ppm Germarium 

Previtellarium 

Vitellarium 

9 ml/1000 ppm Germarium 

13 ml/1000 ppm 

Previtellarium 

Vitellarium 

Germarium 

Previtellarium 
Vitellarium 

16 days o 
Finger like. 20 ohgonia, numerous 
prefollicular ceils, with 8 to 10 young 
oheytes. 
More than 10 oheytes. Start of follicular 
epithelium formation in proximal part. 
In the state of formation. 

16 days e (Figure 1) 
Rounded shape, undifferentiated 
ohgonia no young ohcytes 

Present only in 5 of 10 ovarioles 

Not developed, cap-like at the 
proximal part  of the ovariole 

6 days b (Figure 2) 
Oval or rounded in shape, highly 
hypertrophied, filled with ohgonia; 
part  of pref. nuclei pyenotized; 
no young ogcytes 
Thread-like, numerous prefollicular 
cells no more than 2 o6cytes in 
1 ovariole. 
Reduced, being formed in 4 of 10 
ovarioles with remnants  of resorbed 
ehorionized eggs, no vitellogenesis. 

27 days a (Figure 4) 

25 days a 
The same picture, new o6cytes 
ripening 

25 days a 
In 2 ov. completely destroyed, 
in others ohgonia and prefol. 
cells with pycnotie nuclei. 
Malfornlations found in 
4 ovarioles. Granulation in all 
ohcytes, some are 
completely destroyed. 
Not developed. 

22 days a (Figure 3) 
Not developed, empty  tubes 
with chromatin granules 

Very thin with 1 or 2 ohcyte 
nuclei in the state of resorption. 

Even the tunica propria after 
interrupted, disconnecting thus 
2 ends of 10 ovarioles. 

Reduced entirely in 3 ovarioles where it is empty, in others pyenotic 
nuclei and chromatine granules. 
Without  follicular cells. 1 o6eyte present ill only 1 of the ovarioles. 
Does not exist the whole length of ovarioles; not more than twice the 
length of spermetheea. 

Females moulted twice. 
Egg laying 3 times, 
about 30 eggs from each 
female 

Egg laying once only, 
18 eggs were layed in 
average from each female, 
of which about 10% could 
not hatch 

No eggs. Distal part  of 
1 ovariole after detaching 
formed rounded body 
with 8 previtellar ohcytes 
and rests of germarium 

Ovary of panoistic type, with 10 ovarioles, 5 in 1 bunch, b 1st, o 2nd, a 3rd inter moulting period, ppm = Part  per million solution in 
acetone. 

Zusammen/assung. E i n e  B e h a n d l u n g  de r  W e i b c h e n  v o n  
Thermobia domestica m i t  d e n  Dhompfen  e i n e s  E x t r a k t s  d e r  
W a s s e r p f l a n z e  Acorus calamus L.  b e w i r k t e  d a u e r n d e  
Ster i l i t / i t ,  d a  d ie  O o g o n i e n  u n d  pr / i fo l l ikul~i ren  Ze l l en  
in  d e n  G e r m a r i e n  u n d  d ie  fo l l iku! i i r en  Ze l l en  u n d  O o z y t e n  

~ Permanent  adress: Regional Research Laboratory (Council of 
Scientific & Industrial Research), J a m m u  - Tawi 180001, India. 

in  d e n  P / i v i t e l l a r i e n  z e r s t 6 r t  w u r d e n .  I n  m a n c h e n  
F/~llen w u r d e  d i e  T u n i c a  p r o p r i a  z e r s t 6 r t ,  w a s  z u r  
U n t e r b r e c h u n g  d e r  O v a r i o l e n  f i ih r te .  
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Entomological Institute o/Czechoslovak Academy o/ 
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Na Folimance 5, 72000-Praha 2 (CSSR), 26 April 7974. 

The Effects of Methyl Mercury on Morphological  
Spinal Cord and Cerebellum in Tissue Culture 

I t  h a s  b e e n  s h o w n  b y  s e v e r a l  l a b o r a t o r i e s  t h a t  a l k y l  
m e r c u r y  c o m p o u n d s ,  in  p a r t i c u l a r  m e t h y l  m e r c u r y ,  a r e  
b y  s e v e r a l  o r d e r s  of  m a g n i t u d e  m o r e  t o x i c  t h a n  o t h e r  
m e r c u r y  c o m p o u n d s ,  a n d  t h a t  m e t h y l  m e r c u r y  p r i m a r i l y  
a f f e c t s  t h e  c e n t r a l  n e r v o u s  s y s t e m  (CNS) 1-s. F u r t h e r m o r e ,  
o b s e r v a t i o n s  of  m e r c u r y  p o i s o n i n g  in  h u m a n  s u b j e c t s  
h a v e  r e v e a l e d  t h a t  t h e  f e t a l  C N S  is  m o r e  s e n s i t i v e  to  
m e t h y l  m e r c u r y  t h a n  t h e  a d u l t  b r a i n  4. T h e  n e u r o t o x i c  
e f f ec t s  o f  t h i s  c o m p o u n d  h a v e  b e e n  i n v e s t i g a t e d  ex t en~  

and Histochemical  Properties of Human and Rat 

s i v e l y  in  c l in ica l  e a s e s  5-7 a n d  in  e x p e r i m e n t a l  s t u d i e s  o n  
a n i m a l  C N  S in  v i v o  a n d  in  v i t r o  3, s-l~. I t  w a s  o b s e r v e d  t h a t  
m e t h y l  m e r c u r y  p r o d u c e s  e x t e n s i v e  d a m a g e  to  n e u r o n e s ,  
n e u r o g l i a  a n d  n e r v e  f ib res .  G r a n u l e  cel ls  of  t h e  c e r e b e l l u m  
a n d  d o r s a l  r o o t  g a n g l i o n  cel ls  a p p e a r  to  b e  m o r e  s e n s i t i v e  
t o  t h e  t o x i c  e f f ec t  t h a n  n e u r o n e s  of  o t h e r  r e g i o n s  of t h e  
C N S  ~,8,9,1~. S ince  t h e  m e t h o d  of  t i s s u e  c u l t u r e  is a 
u s e f u l  t oo l  t o  s t u d y  t h e  e f f ec t s  of  t o x i n s  o n  t h e  m a m m a -  
l i a n  C N S  a n d  e s p e c i a l l y  o n  t h e  h u m a n  C N S ,  we  h a v e  


