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ABSTRACT
The levels of nucleic acids, proteins and carbohydrates in Aspergillus nidulans follow the same

pattern under optirnal growth conditions (pH 6-5) as well as at pH 5-0 when the cultures

remain

purely vegetative and fail to undergo reproductive differentiation. Maximum concentration of DNA
was found during the vegetative phase, which decreased during conidiation. RNA and proteins
were maximum after 36 hours of growth. On the other hand, carbohydrates increased linearl
during 48 hours of growth. At pH 5-0 the macromolecules followed the same pattern, but th:
amount of any of these was less at a piven stage of growth as compared to the amount ;rom the
mycelium grown under optimal counditions of growth and differentiation.

INTRODUCTION

lN the last two decades, a wealth of information
has accumulated regarding the understanding and
relationships between gene action and macromolecular
synthesis and it is now well established that differentia-
tion results from an interplay between an unchanging
genome and a labile cytoplasm. Filamentous fungi
are most suitable for biochemical analysis of differen-
tiation because here morphogenesis can easily be con-
trolled by simple manipulations of certamn physical
and chemical factors in the environment-%.

Aspergillus nidulans reproduces sexually as well as
asexually under optimal submerged shake culture
conditions®®. In order to undesstand the mechanism
of metabolic control of submerged conidiation, investi-
pations were carried out with purely vegetative and
conidiating cultures and the levels of nucleic acids,
proteins and carbohydraies were estimated during
various stages of growth and difterentiation.

MATERIALS AND METHODS

A bictin and riboflavin requiring strain (riboAl,
bidl) of A. nidulans from the Departmental Stock
(initially obtained from Glasgow) was wused during
the course of the present investigations, Composi-
tions of complete {CM) and minimal (MM) media
and shaken culture conditions have been described
earlier®®,

Mycelial pellets (Fig. 1) were harvested at {2 hour
intervafs up to 48 hours on Whatman filter-paper No. 1
and were washed thoroughly twice with 50 ml of dis-
tilled water. Excess of water was removed by pressing
the pellcts between four laycers of muslin cloth. One
pram of wet weight of mycelial pellets was  homo-
genized in a pre-cooled mortac and pestle with one
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Fic. 1. Pellets formed under submerged shaken
culture conditions.

gram of acid washed sand, The homogenate was
centrifuged at 5,000 X g for five minutes. The super-
natant thus obtammed, was made up to 25 ml with
distilled water. The extract was stored at 4°C until
used. Deoxyribose and ribose nucleic acids were
estimated using diphenylamine and orcinol reagents,
respectively?,  Anthrone reagent® was used for dcter-
mining carbobydratcs and proteins werg estimated by
using Folin’s pheaol reagent®,

RESULTS AND DISCUSSION

Cultures of the riboAl, bifl.stramn weie rased g
minimal media supplemented with ciboflavin and bio-
tin at ptl 6:5 and 5-0, Itom the mycclial entract,
DNA, RNA, protein and carbohydrates were esti-
mated at 595, 665, 750 and 620 nm  respectively
against suituble blanks in g Spectronic-20 (Bausch
and Lomb) spectrophotometer,



464  Macromolecular Charges During Asexual Differentiation tn A. nidulans %ﬂfrani
crenie

decline in their concentration was gecorded, Op the
ather hand, carbohydrates increased linearly during
CARBOHYORATES ' this perifad.,

' At pH 5-0, although the macromolecules followed
the same pattern, the amount of any of these was less
at a given stage of differentiation as compared to the
amount from the raycehum grown under optimal
conditions, that is at pH 6-3.

During the course of submerged growth in 4. nidu-
fans, DNA was maximum in its concentration during
vegetalive phase and its decline in concentration during
asexual feproduction can be explained by the rapid
| rate of cell growth, &ffetentiation and Qjvision,
- unaccompanied by rapid nuclear divisions during this
period. The concentration patteras of RNA and pro-
teins may reflect transcription and transiation during
1 conidiation of various genes that are mvolved in meta-

5 1 L | L bolic pathways leading to asexual differentiation. A
0 12 24 36 ¥ further decline In their concentrations during the
TIME IN HOURS autolytic phase s perhaps due to the activity of the

Fic. 2, Levels of macromolecules in mycelia grown  {ytic enzymes produced by the mycelium. Though
under optimal conditions (pH 6-5) in minimal medium.  the maximal amount of carbohydrates is synihesized
) . _ during the vegetative phase, it follows a linear pattern.

E - - ) With an increase in the incubation period there is an
282 . : :

ﬁ {ncrease in the total carbohydeate concentration.
I Macromolecules follow a similar trend at pH 5.0 too.
260}~ Studies with Newrospora crassa® and with a non-
filamentous aquatic fungus Blastocladiella emersoniit
200 have shown similar changes in the levels of macro-
molecules at the time of onset of differentiation. In
N. crassa the HMP shunt is important for normal
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differentiation. 1t provides pentoses for nucieic acid
120 / “'{TP‘“ | syntheses. The DNA content rises until the early
PROTEIN —""*""‘ conidial stages and falls subsequently, Sexual differen-
80 #, h tiation in A, aidulans ts vecy sparse and pechaps incom-
vy / plete utder liquid shake culture conditions and, there-
o % Z/ . fore, de*temﬁna.tic::ns {‘:‘;f ma}cmmﬁleaular fevels during
il y; m—— sexual differentiation in this fungus may not be very
i meaningful,
0 L 1
g 12 2% 3§ i

ACKNOWLEDGEMENT
TIME IN HOURS

* R. K. S. acknowledges with thanks the receipt of a
FiG. 3. Levels of macromolecules in mycelia grown  Senior Research Fellowship of the Council of Scientific

at pH 3-0 in minimal mediam. and Industrial Research, New Delhi.
QObservations presented in Figs. 2 and 3 revealed

that in general all the macromolecules followed the 1. Berry, D. R., In The Filamentous Fungi, Vol. 1 °

same pattern under optimal growth conditions {pH 6-5) Industrial Mycology (3. E. Smith and D. R.
and at pH 5-0 when the cultures fail to undergo Berry, eds.), Edward Aronold, London, 197§,
reproductive differentiation and Temain purely vege- D. 16. _

tative, DNA was maximum per meg dry weight of 2. Vezina, C. and Singh, K., In The Filumzntous
the mycelium during vegetative growth and decreased Fungi, Yol. 1 [Industrial Mycology (J, E.
during conidiation. RNA and proteins were maxi- Smith and D. R. Berry, eds,), Edward Arpold,
mum {In terms of ug per mg dry weight of the myce- London, 1975, p. 1358.

lium) in conidiating cultures, that is, after 36 hours of 3. Smith, J. E., In The Filamentous Fungi, Vol. 1 .
growth, showing thereby that they were synthesized Industrial Mycology (J. E. Smith and D. R

at a faster rate. However, on further incubation a Berry, eds.), Edward Arnold, London, 1975, p. 1.



Vel. 49, No. 12
Jurne 20, 1980

4, Saxena, R, K. and Sinha, U., J. Gen. Appl.
Microbiol,, 1973, 19, 141,

5. — and —, J. Gen. Microbiol., 1977, 102, 195,

6. Sinha, U., Genetics, 1969, 62, 495,

7. Schnetder, W. E., In Methods in Enzymology,
Vol. 3 (8. P. Colowick and N. O, Kaplan, eds.),
Academic Press Inc,, New York, 1957, p. 680.

Monoamine Oxidase Activity in Prostate Gland of T. longimanus

465

8. Loewus, F. A., Analyt. Chem., 1952, 94, 219,

9. Lowry, O. H,, Rosenbrough, N. I., Farr, A. L.
and Randall, R. J., J. biol. Chem., 1951, 193,
265.

10, Turian, G. and Bianchi, D. E., Bot. Rev., 1972,
38, 119,

11. Lovett, J. S., Ibid,, 1975, 39, 345.

s — —

MONOAMINE OXIDASE ACTIVITY IN THE PROSTATE GLAND OF 74PHOZOUS
LONGIMANUS HARDWICKE (MICROCHIROPTERA : MAMMALIA)
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ABSTRACT

The paper describes the histochemical distribution of monoamine oxidase (MAO : BC.:
1.4.3.4.) in the prostate gland of sexually mature Taphozous longimanus. Very intense activity was
discerned in the acini epitbelial cells and secretion; stromal cells and luminal fluid exhibited
moderdate to weak activity. It is suggested that MAO may have a protective role in circumventing

the induction of deleterious effects of biogenic amines on the spermatozoa.

INTRODUCTION

VARIETY of metabolic enzymes have been histo-

chemically and biochemically demonstrated in the
prostate gland of many mammalian species under
normal and pathological states'™4, It has been shown
that 30% of human seminal plasma eonstituents origi-
nate from prostate gland4, These secretions are
believed to meet the requirements of spermatozoa to
ensure their motility and viabiljty.

Swami and Lall® were the first to report the histo-
chemical distribution and possible role of acid phos-
phatases and adenosine triphosphatase in the prostate
gland of sexuslly mature Taphozous longimanus,

Monoamine oxidase (MAO :E.C. 1.4.3.4) eon-
verts several biogenic amines into their acid derivatives
and has been related to androgen synthesis and testi-
cular development®, The occurrence of this enzyme
activity has not been histochemically demonstrated
in the prostate gland of mammals, The present report
deals with the histochemical site and distribution of
MAO in the prostate gland of sexually mature
T, longimanus,

MATERIAL AND METHODS

Se¢xually mature males of T, longimanus (weight
23:0-25-5 gm) used in the present stirdy were locally
collected, They were maintaired in batcles of 2-3
i stee] cages with wire nettings and had ad Lbitum
atless 1o sugared water, A total of 7 muales were
psed, The animals were suerificed by cervieal dig-

Iocation, Prostate glands were quickly dissected out,
freed from blood and connective tissues and washed
in chilled mammalian ringer (at 4°C),

Fresh frozen sections were cut at 10 uM. MAO
activity was demonstrated histochemically according to
Gleener et al method? using tryptamine hydrochloride
(Fluka) as substrate, The sections were incubated
for 15 min at 37°C, Presence of blue formazon depo-
sits indicated sites of MAOQO activity. Sections incu.
bated in a substrate free medium served as controls,

Enzyme activity was visually appraised and scored
as described earlier®,

RESULTS

Positive MAQO activity was seen in the cytoplasm
of the epithelial cells, Secretion granules inside the
cells and in the lumen; and stroma exhibited very
intense enzyme Treaction. Nugclei indicated 1ntense
MAO activity. Luminal fluid showed mild enzyme
reaction (Figs, 1-3).

Discussion

The present study is the first to dvmonstrate histo-
chemically the distribution of MAQ in the prostate
gland of a chiropteran species—T, Jongimanns, The
presence of MAO in the acinal epithelium amd the
Juminal fluid of the prostate gland suggests that synthe-
sis and elaboration of this enzyme takes place in thas
organ, The presence of MAO endows to the pro-
stale the abylity to degrade bogenic amunes that nught
otherwise detrimentatly affect the spermatesQs,



