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Figure 2. Hominid tecth " from Ramchand
Sivapithecus sp. (No. JVE/f297), last lower left
molar showing crown {g), lingual! (b) and
anterior {¢) views. Dryopithecus sp. (No.
JVF/518), upper incisor tooth showing internal
(d) and external (¢) views.

cates a Burdigalian affinity as well. In
fact the approximate 18 m.y. datum for
hominid existence in the Siwalik region
is within expectations’ and supports the
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Figure 3. Lithocolumn along Ramchand-
Ramnagar section showing stratigraphic posi-
tion of the hominid teeth.

earlier view of Andrews and Tobein'
that the initial hominid diversification
took place ‘outside Africa and probably
in central Asia’. The evolved character
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of the present Sivapithecus molar also
indicates the pre-existence of its ancestral
stock in Murree times as well and further
suggests the Siwalik region to be the
probable centre of hominid diversification
and radiation. Further work, currently in
progress in the area, 1s likely to substan-
tiate the present find.
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Ultrastructural evaluation, an useful method for fish leucocyte

identification

Clarias batrachus is an air-breathing fish
inhabiting unhygienic hypoxic waters of
the swamp. Because of its air-breathing
habit and survival in hypoxic water it is
used as one of the model species for

aquaculture in swampy water. Rouline
differential blood count reflects the patho-
physiological status of the {ish in cultre.
Sometimes difficulty was encountered in
dificrentiating vanious leucocyte types by

CURRENT SCIENCE, VOL.. 72, NO. §, 10 MARCH 1997

light microscopy'™ and scanning electron
microscopy®?, Identification of leucocytes
at ultrastructural level is more authentic®
and therefore, forms the basis of the
present report.
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Live specimens of C. batrachus (62 g)
were cold anaesthetized” and blood sam-
ples were obtained in heparinized micro-
haematocrit tube from the caudal vein
and centrifuged at 1000 g for 30 min to
sediment the leucocytes. The plasma of
the haematocrit tube was carefully
removed and replaced by chilled (4°C)
1.5% phosphate buffered (pH7.4) glu-
taraldehyde for preliminary fixation of
the packed mass of the leucocytes. After
1 h, the fixative (1.5% phosphate-buffered
glutaraldehyde) was removed and replaced
by 1% phosphate-buffered (pH 7.4)
osmivm tetraoxide at 4°C for 2 h. After
2 h the buffy coat of the packed leucocyte
mass was sufficiently hardened to be
removed from the micro-haematocrit tube,
dehydrated in ascending concentrations
of ethanol and acetone, cleared in toluene
and embedded 1n araldite. Ultrathin
(6090 nm) sections obtained through
Reichert Jung Supemova Ultramicrotome
were transferred to copper grids and
stained in uranyl acetate and lead citrate
and viewed under Philips EM-10 trans-
mission electron microscope at SIC-EM
facility, AIIMS, New Delhi

A merz gnd of known dimension was
projected over the transmission electron
micrographs to estimate the surface vol-
ume ratios of the various leucocytes.

Lymphocytes, thrombocytes and granu-
locytes were the three distinct types of
leucocytes identified tn the section. The
Iymphocytes are the smallest (cross sec-
tional area —4.79 um?) and the most abun-
dant leucocytes discernible in the section
(Figure 1 a). The large clefted nucleus
(3.55 um?) occupies nearly 74% of the
entire interior of the cell and is surrounded
only by a thin (1.24 um?) rim of cyto-
plasm: The nucleus—cell (N/C) ratio was
very high (0.74). The surface/volume
ratios of each leucocyte and its nucleus
were 0863 and 1.2 respectively. The
nuclear chromatin was abundantly distrb-
uted on the periphery and the central part
of the nucleoplasm. These ultrastructural

Figure 1a—c. a, Transmission electron mi-
crographs of the packed leucocyte showing
lymphocytes (Lymp), bar=1.33 um. », TEM
of the fusiform thrombocyte showing chromatic
(C), nuclear pore (arrow) of the nucleus (N).
Pinocytic  vesicles (P), electron dense
material-filled vacuoles (curved arrow) and
microtubules (arrowheads) are also seen,
bar = 1.33um. ¢, TEM of granulocyte showing
nucleus (N) and osmiophilic granules (G),
bar=133um.
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details will be useful in identifying lym-
phocytes in the leucocyte sections of fish.
The lymphocytes are important leucocytes
with immunoglobulin (1) molecules on
their surface membrane®, To the contrary
of the high percentage of lymphocytes
only a few thrombocytes were discernible
in the leucocyte section of the air-breath-
ing catfish. Each elongated fusiform
thrombocyte was charactenzed by clefted
nuclens (Figure 1b) and its large size
(18.07 pm?). The nucleus (5.21 um?)
occupies about 29% of the total cellular
cross section with comparatively small
(N/C) ratio (0.29). The surface/volume
ratios of the cell and the nucleus were
0.50 and 0.93 respectively. Nuclear pores
were clearly discernible in the nuclear
membrane. The denser chromatin granules
were mostly distributed on the penphery
of the nucleus. However, centrally placed
chromatin patches in the nucleoplasm
were also seen. Presence of microtubules,
clear vacuoles and vesicles full of
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osmiophilic granules were the other fea-
tures of thrombocytes of the catfish in
question. Each vesicle contains electron
dense material similar to that of cyto-
plasm. Such vesicles loaded with secretory
granules indicate their secretory nature.
The granulocytes are larger (19 um?) with
eccentrically placed nucleus (4.78 um?)
and large number of osmiophilic granules
of varied dimensions (0.46+0.12 um?®).
The N/C ratio was comparatively smaller
(0.25). Denser nuclear chromatin was
more patchy in distribution. The cyto-
plasm was packed with numerous large,
round to elongated osmiophilic granules
(Figure 1c¢). The surface/volume ratios
of the cell and the nucleus were (.42
and 0.88 respectively. |
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