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LLECTRON IMICROSCOPIC STUDY OF LEAF TISSUR

SUMIARY
By the use of relatively simple preparative technicques it is possible
™ carry out detailed study on the micro-structure of plant tiscues
and thus gain deeper understanding of the physiology of the plant,

Some micrograp hs of leaf tissue of Rhoeas sp. and Chlerodendron sp

leaf sections are included in the paper with discussion,

INTRODUCTION

A great deal of progress has been possible in galning understanding
of the physiology and other aspects of biolozical specimens throush

a2 study of micro-structures and orzanelles hy means of microscopes.,
s
Thus the microscope has been invaluable in the[searches of scientists

into the details of living systems.

When working at the microscopic levels it is necessary to use great
care in preparing specimens for study. Thig is rarticularly true

for studies carried out with the Electron Ilcroscope, since a small
speck of dust can, by virtue of it's being magnified hundreds of
thousands of times, prove to be s major mroblem to the resolution

of the specimen concerned., Thus care ig needed to avoid contamination

of sections or svecimens to be studisd under the Tlectron “dieroscope,

When using the Transmission Electron Microscone where the electron

beam passes through the seetion of the specimen 1%t is necessary to
heve very thin sections in order to heva the least possible absor ption
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ol Gthe elestrong, Yet it 48 necesgsary to hd 2 section which

is sufficiently dense to disperse the electrons which are to be
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registered on the scintillation system on the microscope such that

one can see what isg on the section, A further nesd for thin sections
is that if the gection is too thick, organelles overlyine other
organelles will cause decreased resolution due +to there being

other organelles superimposed. In order to have such thin sectiong

a sovhisticated instrument is nezaded to cut the sections., The

ultramicrotome which is used is capable of cutiing sections of the
=i
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grder of 5.107%n thick, Tt is then necessary to increase the scatter-
ing potential of the section by 'staining'. This is done by causing

avy metals to adhere to the section, These heavy metals are easily | /f

excited to release secondary electrons which are recorded on the et in

TE.
screen of the microscone,

This paper briefly describes some techniques in use Tor the preparation
[P
of sectlions for viewing under the Transmission Electron Microscone,

MATERTALS AND MET”0DS

For details of the preparation technicues used the reader is referred

to the schedule attached as Appendix 1,

(:af tissue of the plant Rhoeas sp. was brepared b: the author and

leaf tissue of Chlerodendron sp., was used as prepared by M Collins
4 oy £ A4

as a comparison,

The tissue was fixed in 3% glutaraldehyde solution, nost fixed with

1% Oswium Tetroxide znd set in Zpon. The material was then sectioned

on an ultrawicrotome to obtain sections of about 70 nn,

While the Osmium avplied in the Oswium Tetroxide vost fix acts
to scatter electrons, further - staining was carried out using

Uranyl Acetate an’ Reynold's Lead Citrate stain, Prior to +this

staining and following the sectioning the s=ctions were nlaced on
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The compositions of the solutions uged sre given in Appendix 2.,
The ultramicrotome used was a Reichert OMU-3 TUltrawmicrotome, ang
A‘.“ -
the sections were viewed under a JEI'-1008§ Transmigsion Zléctron
Siiaine

Mieroscope,

RESULTS
The included eleetron micrographs are s selection of th
as representative of some of the leaf tissue of the two

concerned. Some xylem tissue was Tound for the Chlerodendron

m

(Fig. 3), but further very similar sections sre shovn Tor %oth

o R

S

pecies with essentially similar organelles,

Figures 1 to 3 show general cell structures whilst the remainder
of the figures show details of organelles and membranes, Tn each
case the scale is shown with a line scale superimposed on the

micrograph,

Abbreviations of cell organelles and structures are 2s follows:

c Chilereplast ) Macleus
on Chloroplastic ribosone NE Nuclear envelope
CE Chloroplast Envelope no fucleolus
(: CG Chloroplastic globule ¥ Piy
Ch Chromatin 1 Ribosome
CWw Cell Wall S Stroma
Cyt Cytoplasm St Starch
G Granum ST Secondary thickening
I3 Intercellular space i Tonoplast
M I'itochondrion Th Thylakoid
ML I1iddle Lamells v Vacuole

As can be geen from Fig, 1 and 2, the cells for hoth species have

tuch the same composition with régard to organelles, althouch the

distribution appears on the whole to be different, The vacuoles

of Rhoeas sp, appear to be less densely packed than those of
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into the intercellular airspace in the one place,

In the cantion to Fig 6 the comment is made that the starch grain

@

in the chloroplast appears to be 'nucleste’ due to the Tiet that

it is stained in the centre. This phenomenon is evident in the

sections of both species, yet in some text books the starch sraips
are shown as being fully unstained,
In the Tine structures of the chloroplasts the thylakoid men

el ag: iles

can be sesn gs being stacked in the grana and the thylakoid

L
membranes interconnecting grana stacks are clear, The latter are ‘
e e s e 3

(:3dlled small thylakoids,

Thus it can be seen that the transmission electron microscope

affords a great deal of access to data on the fine structures of

biological specimens. The one micrograph represents a 200 000Y

magnification (Fig 12) of the chloroplast envelope and some of

the thylakoid mewbranes., This shows but 2 small degree of de-

available by using the electron microscone, As was stated above L ﬁ

i
definition can be of the order of 2.u0 whilst in this micrograph “=x.
grenaEE e LR - e P . = g @-Lpm
the definition is not that fine., It would apvezr too that there -

(ias sone movement of the specimen whilst the pieture was being

taken and as a result the detail which is possible wais not
realized,
The great sivantases afforded bv the availability of such
equipment as the ele —won microscope -is a great boon to thea modern

scientist,
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