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Growth experiments were conducted in U-shaped and 
cylindrical tubes with a Iritted disk as reported earlierL 
2 different temperatures (25 and 45~ and 2 ionic con- 
centrations (1% ammonium carbonate, 0.65% calcium 
chloride, and a 5fold of these concentrations) were tested. 
The effect of 0.037% formaldehyde solution in the gel 
medium on the growth of calcite was also evaluated. 
All experiments were conducted in the dark, some at 
25~ for 3 weeks and others at 45~ for 3 days. The 
crystal deposits were separated from the growth medium 
and washed with anhydrous ethylenediamine, dried, and 
prepared for electron microscopic scanning. The figure 
shows the remarkable variation in the crystal habit  and 
their packing characteristics under various growth con- 
ditions. The crystals were identified as calcite by infrared 
spectroscopy and differential thermal analysis. 
With  the U-tube method in which the calcium and 
carbonate ions diffuse against each other across a 5.5% 
gelatin-gel, calcium carbonate crystals grew in a well- 
defined zone as trigonal single crystals of calcite but only 
at high ionic concentrations at 25~ (figure, A). How- 
ever, with the cylindrical tube method involving a 20% 
gelatin-gel, single calcite crystals with a completely dif- 
ferent morphology were produced using low ionic con- 
centrations at 45 ~ (figure, B). No polymorphic transi- 
t ion to the less stable aragonite or vateri te  was noticed. 
When a 5.5% gelatin-gel at 25~ was employed in the 
cylindrical tubes, the growth behavior of crystals was 
different from tha t  observed in the U-tubes. For example, 
the crystals occurred in the upper portion of the gelatin- 
gel, at  the interface between the gelatinrgel and the 
calcium chloride solution, and also within the calcium 
chloride solution. Unlike in the U-tube experiments, 
there was no well-defined crystallization zone. The ap- 
pearance of different crystallization zones in the cylin- 
drical tubes may be at tr ibuted particularly to the dif- 
fusion rate of the carbonate ions during the growth pro- 
cess. Obviously, different equilibrium positions with dif- 
ferent growth rates are established. 
At either low or high ionic concentrations, with or with- 
out  formaldehyde, calcium carbonate precipitated as 
mechanically interlocking single crystals, closely packed 

in a repeated pattern at the gel-solution interface and 
inside the solution itself (figure, C). However, at high 
ionic concentrations, in the presence of formaldehyde, 
additional crystals were observed which were polycrystal- 
line aggregates. These aggregates consisted of sharply 
terminated single crystals, packed together in a specific 
orientation (figure, D). At high ionic concentrations, but  
in absence of formaldehyde, highly organized structures 
were formed similar to natural  concretions and with 
distinct morphological characteristics of circular ridges 
and reticulated surfaces, rather than sharp angles (figure, 
E and F). 
These observations are consistent with our previous re- 
sults 7 and imply that  the organic gel and the environ- 
mental conditions control the evolution of the crystal 
habit  and the pat tern of aggregates. 
The nucleation of calcite appears to be determined en- 
tirely by the nature of the gel substrate which provides 
limited sites for nucleation. Other variables, such as dif- 
fusion fluctuation depending on ionic concentrations and 
additives, exert a fine kinetic control on the geometry of 
the packing, the morphology of the building units and 
the macroscopic surface characteristics of the crystallites. 
Formaldehyde not only modifies the gel structure, but  i t  
also appears to influence the macroscopic surface of 
individual crystallites. By selective interfacial absorption 
on particular crystallographic faces, it produces poly- 
crystalline aggregates with well-defined faces and sharp 
edges. On the other hand, the absence of formaldehyde 
apparently provides favorable conditions for tile solute- 
solvent reaction on the crystal surface. The 2 opposite 
processes of dissolution and precipitation change the 
topography of the surface and produce structures with 
more rounded edges and ridged surfaces which resemble 
certain chambered tests of foraminifera. 
The in vitro growth of organized calcite concretions 
simulating natural  concretions may prove to be impor- 
tant  in helping elucidate the problem of shell formation 
irt nature. With further information on marine environ- 
ment and through specially designed model experiments 
approximating natural  conditions, distinct progress can 
be made in the understanding of biomineralization. 
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Summary. Adrenalectomy increased MAO activi ty in the thyroid gland of rats. The administration (200 ~g/100 g 
daily for 7 days} to adrenalectomized rats decreased MAO act ivi ty  below levels of intact  controls. 

Monoamine oxidase (MAO, E.C. 1.4.3.4) has been found 
in thyroid gland I. This enzyme may participate in the 
synthesis of thyroid hormones, because one of the pro- 
ducts of the reaction catalyzed by MAO is hydrogen 
peroxide, Yet  H~O 2 together with an unknown enzymatic 
system in the thyroid gland is needed for oxidation of 
iodide to a more reactive state (I+)2. Parvez et al. a and 
others a, 5 have found tha t  corticosteroids play an impor- 
t an t  role in the regulation of the act ivi ty of MAO. This 
effect of corticosteroids has been studied in various 
tissues of several animal species, and different responses 
to the hormone were found depending On the organs 

studied. In this paper the MAO activi ty in the thyroid 
gland of adult adrenalectomized rats and the effect of 
dexamethasone administration on this act ivi ty  is re- 
ported. 
Materials and methods. Wistar albino male rats weighing 
approximately 250 g were used. Adrenalectomy was 
performed under ether anesthesia, and, to these animals, 
drinking water was replaced by 0.9% saline. One group 
of adrenalectomized rats was injected with 200 Izg of 
dexamethasone i.p. per 100 g b.wt. during the last 7 days. 
Completeness of adrenalectomy was verified by inspection 
of the abdominal cavity. Thyroids were removed, placed 
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i n to  ice-cold 0.25 moles  sucrose a n d  hom ogen i zed  in a 
glass-Contes  homogenize r .  W e  used t he  a s say  for  MAO 
decr ibed  b y  W u r t m a n  a n d  Axel rod  6. T h e  i n c u b a t i o n  
m i x t u r e  cons i s ted  of 25 ~l t r y p t a m i n e  C ~4 (6.25 nmoles ,  
specific a c t i v i t y  2.7 mCi /mmole ,  R a d i o c h e m i c a l  Cent re  
A m e r s b a m )  250 ~I 0.1 moles  p o t a s s i u m  p h o s p h a t e  buf fe r  
(pH 7.4) a n d  25 ~1 of 2% t i ssue  h o m o g e n a t e .  T he  m i x t u r e  
for  e n z y m e  a s say  was i n c u b a t e d  in a w a t e r  b a t h  a t  37 ~ 
for  20 rain.  The  r eac t i on  was  s t opped  b y  a d d i n g  0.2 m l  
of 2 N HC1, a n d  t h e  r ad i oac t i ve  p r o d u c t s  were e x t r a c t e d  
i n to  10 m l  of to luene .  4 ml  s amples  of t o luene  e x t r a c t  
were m e a s u r e d  for  r a d i o a c t i v i t y  in  10 ml  of B r a y ' s  solu- 
t i on  b y  a P a c k a r d  sc in t i l l a t ion  counter .  T r ip l i ca te  de ter -  
m i n a t i o n s  a n d  2 series of e x p e r i m e n t s  were pe r fo rmed .  
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MAO activity as C~4-indolacetic acid production in 0.5 mg thyroid 
incubated for 20 min. A X  Adrenaleetomy, C controls, A X  + DEX 
adrenalectomized + dexamethasone treatment. Means of 10 values 
• SE (results of experiments 1 and 2 were pooled). The statistical 
significance was calculated by the Student t-test. 

Results. The  a c t i v i t y  of MAO in t he  t h y r o i d  g l and  is 
s h o w n  in t he  figure.  I n  t he  a d r e n a l e c t o m i z e d  rats ,  t h e  
a c t i v i t y  was  s ign i f i can t ly  h ighe r  t h a n  in cont ro l s  
(p < 0.01). The  a d m i n i s t r a t i o n  of d e x a m e t h a s o n e  to  
ad r ena l ec tomized  r a t s  n o t  on ly  i n h i b i t e d  th i s  increase  in 
MAO ac t iv i ty ,  b u t  depressed  th i s  a c t i v i t y  well be low 
levels found  in i n t a c t  controls .  The  di f ferences  are s ta t i s -  
t i ca l ly  s ignif icant .  
Discussion. The  d a t a  of t he  p r e s e n t  s t u d y  show t h a t  MAO 
a c t i v i t y  in t he  t h y r o i d  g land  is s t r ong ly  in f luenced  b o t h  
b y  a d r e n a l e c t o m y  a n d  d e x a m e t h a s o n e  t r e a t m e n t .  The  
effect  of a d r e n a l e c t o m y  is cons i s t en t  wi th  t h a t  on  o t h e r  
organs ,  such  as l iver  and  in t he  h e a r t  4, 6, where  s ign i f ican t  
increases  in  2VIAO a c t i v i t y  were found.  Moreover  dexa-  
m e t h a s o n e  a d m i n i s t r a t i o n  to  a d r e n a l e c t o m i z e d  r a t s  de-  
creased e n z y m e  a c t i v i t y  as c o m p a r e d  to con t ro l s  or  
a d r e n a l e c t o m i z e d  rats .  I t s  increase  in a d r e n a l e c t o m i z e d  
ra ts ,  a n d  i ts  depress ion  a f t e r  d e x a m e t h a s o n e ,  s u p p o r t  t h e  
f ind ing  t h a t  cor t icos te ro ids  wh ich  h a v e  been  found  to  
s t i m u l a t e  some of t h y r o i d  func t i ons  m a y  do i t  t h r o u g h  
in f luenc ing  MAO a c t i v i t y  in t he  t h y r o i d  gland.  
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Summary .  The  b a c t e r i a  p r o d u c t i o n  ra t e s  in  t h e  r u m e n  h a v e  been  e s t i m a t e d  b y  i n j ec t i ng  I~C- a n d  asS-labelled mixed  
r u m e n  bac te r ia ,  e i t he r  l ive  or  ki l led b y  t r e a t m e n t  w i t h  fo rma ldehyde ,  in to  t h e  r u m e n  and  a p p l y i n g  i so tope  d i l u t i on  
t echn ique .  The  r a t e  of b a c t e r i a  p r o d u c t i o n  w h e n  e s t i m a t e d  b y  us ing  e i t he r  l ive- or dead- (p ro tec ted - ) l abe l l ed  bac t e r i a l  
cells were  comparab le .  

A n  e x p e r i m e n t a l  a p p r o a c h  was  descr ibed  for  t h e  measure -  
m e n t s  of b a c t e r i a  a n d  p r o t o z o a  p r o d u c t i o n  r a t e s  in  t h e  
r u m e n  b y  i so tope  d i l u t i on  t e c h n i q u e  us ing  asS- a n d  
14C-labelled mixed  cells 1-5 a n d  14C-Streptococcus b o r i s  6. 
I n  th i s  p a p e r  ~*C- or  s~S-labelled m i x e d  bac t e r i a l  cells of 
r u m e n  origin,  t r e a t e d  w i t h  f o r m a l d e h y d e  to  p r o t e c t  t h e i r  
be ing  m e t a b o l i z e d  in t h e  r u m e n ,  were used  to  e s t i m a t e  
b a c t e r i a  p r o d u c t i o n  in t h e  r u m e n ,  a n d  c o m p a r i s o n  was 
m a d e  of t he  g r o w t h  o b t a i n e d  b y  i n j ec t i ng  label led  m i x e d  
r u m e n  bac te r i a l  cells used  ear l ier  4. 
Materials and methods. A n i m a l s  a n d  feeding regime.  
3 ma le  M u r r a h  buf fa lo  (Bos bubal i s )  of a b o u t  2t/2 years  
of age w i t h  p e r m a n e n t  r u m e n  c a n n u l a e  were used  in  these  
expe r imen t s .  2 sets  of e x p e r i m e n t s  were done.  I n  t h e  f i r s t  
s e t  of e x p e r i m e n t s  each  a n i m a l  was  offered 15-20 kg  
green  chopped  maize  da i ly  a n d  in  t he  second set  35-40 kg  
b e r s e e m  (Tr i fol ium a l e x a n d r i n u m )  was fed to  each  an imal .  
The  res idue  was weighed  da i ly  to  assess t h e i r  i n t ake .  The  
a n i m a l s  were k e p t  on  a p r e - e x p e r i m e n t a l  feeding per iod  

of 4 weeks  d u r i n g  wh ich  t h e y  rece ived  t h e i r  r a t i o n  once  
dai ly,  a n d  t h e r e a f t e r  t he  an ima l s  rece ived  t h e i r  da i ly  
r a t i o n  in  12 equa l  a m o u n t s  a t  2 -h - in te rva l s  for  a pe r iod  
of 3 weeks.  The  residue,  if any,  a t  t h e  end  of e ach  2-h- 
i n t e r v a l  was  r e m o v e d  a n d  weighed.  The  samples  of feed 
offered a n d  of res idue were  col lected da i ly  for analys is .  
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