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THE EFFECT 0! ULTRAVIOLET MICROBEAM mmunora
'ON THE ﬂALIVA.RY GLAND C-IEOM(EO NEB

C. ALGUNES* R M. RIDVAN(:«GULLARI"'

OZET

~ Radyasyonun kromozomlar iizerine etkisi iizerinde gokca gahmlan konulardan biridir. Ogel-
likle U.V. Microbeam ile yapilan tecriibelerin tiimiinde mitoz fazmndaki hiicreler iptnlandinimg-
lardir. Chironomus tiitkriik bezi kromozomlari, hem mitoz fazinda olmadiklar hem de kromozomlar
tizerinde farkli yapilars wnlandirmaya elverigli olduklarmmdan konuya derinlik kazandirmak igin
bu caligmanin konusunu tegkil etmiglerdir.

SUMMARY

Several investigators have reported on the effect or irradiating Chromosomal DNA with
an ultraviolet {U.V.) microbeam. All the studies, have been done on cells in mitosis when the
chromosomal material is clearly visible Uretz et. al. (1954); Zirkle and Uretz (1960); Bloom and
Ozanlan (1965). Certain organisms have giant salivary gland chromosomes which are much
-lnnger, exhibit different typa of strw:turc a long the1r length, and are clea.riy visible in mterphm
cells. ($mgu.n 1982). = |

- The purpose of this wcrk is to iavestigate the eifect of Ultmvnolet m;mbcam irradiation
on different parts of the giant chromosomea of salivary glands of Chironomus plumosus larvae.

MATERIAL AND Mnmons

The Chironomus 'plﬁmosusi larvae were collected from pools. Larvae
stored in the refrigerator at 4-6°C were satisfactory for using several days.
To prepare the salivary glands for irradiation they mounted in hemo-

hymph of their own, surrounded by a small drop of liquid paraffin and
covered with a quartz cover—slips.

Five different parts of the salivary gland cells W’thh could be clearly
identified under the microscope were chosen irradiation. The three of them
were regions of the giant chromosomes, namely: (a) euchromatic regions
or the A bands, (b) the interbands and (c) the heterochromatic regions.
The other two targets were; (d) the nuclear membrane and (e) the nucleo-
lus of the cell. '

The Ultraviolet microbeam is based on the desing of Uretz and Perry
(1957). The output from a 500 W high pressure mercury arc lamp isfiltered
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through 5 cm Ni1SQ,/ CoSO, solution Kasha (1948) to provide heterochro-
matic U.V. light with a small component of visible green light. A 74 X ref-
lecting objective demagnifies the light passing through a primary aperture
of 200 um to a the teorectical spotsize of about 2,7 um. Because of the
thickness of the specimen and focusing problems, the effective minimum
diamecter of the spot 1s about 3,5 um.

RESULTS

The reaction of different part of a sahivary gland cell when irradiated
with the U.V. microbeam is not the same:

"

a) Euchromatic region or the A bands are effected like the mitotic
chromosomes, mainly a clear paling* was observed on them (Fig. la-1b).
However the degree of paling varied from one cell to another (Compare
Fig. 1b and Iag. 2b). The results are summarized in Table: 1. In some
cascs a different and unclearly visible paling 1s observed. (Fig. 2b,).
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Fig 1. 3 minutes irradiation a) Before irradiation, hy After 1rradiation
Oh mpus i Faz-contrast, 200 x;.

Table 1. Paling of A bands in polviene chromosomes irradiated with a U.V. microbeam.

\ B - |
Paling Reaction
Number of sites Weak or l
I'xposare ume irrad:ated Strong uncertain None

2 mins 6] 32 (A3 V) 13 (21 o) 16 (26 )
3 mins 28 16 (A7 ©,) 5 (18 9,) 7 (25 00y |
4 mins 24 18 (75 %) 2 (8 %) | 4 (17 9%)
| r e e e B
Iotal 113 6O 20 27

* Paling is that changing in refractive index at sites irrediated with an ultraviolet

microbeam irradiation,
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Olympus (Faz-contrast, 400 x)

b) After irradiation

b) The interband regions are usually too small to irradiate, even with

a microbeam but larger interbands are observed as a result of strectching
of the giant chromosomes sometimes. When these larger clear areas are
irradiated, some changes in 1ts color i1s observed (Table: 2).

‘Table 2. Darkening of interbands in polvtene chromosomes irradiated with a U.V. microteam.

These changes occur less frequently then for the A - bands.

| Reaction
Number of sites l Weak or |
Exposure time irradiated Strong uncertain None
2 mins 12 — 1 ( 8 %) 11 (929,
3 mins 10 - | — 10 (100%)
| 4 mins 27 2 (7%) 3 (199%) 20 (74%)
| Toul 49 2 | 6 4]

c) The smallest chromosome of Chironomus plumosus larvae 1s as-

sociated with the nucleolus and has a different types of chromatins (euchro-
matin and functional heterochromatin) at each end. If these heterochroma-
tic regions are irradiated paling is again observed (Table: 3).

Table 3. Paling of heterochromatin region in polytene chromosomes irradiated with a U.V.

microbeam.,
| _l Paling Reaction |
| Number of sites | " Weak or |
Exposure time | irradiated Strong uncertain ! None
2 mins 20 7 (35 %) 4 (20 %) 9 (45 %
3 mins 26 8 (31 9 6 (23 %) | 12 (46 %)
4 mins 30 14 (47 %) 7 (23 %) 9 (80 %)
Total 76 29 17 30
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d) The U.V. microbeam had no visible effect of the nuclear memranc
of a salivary gland cell even when it was 1rradlated for 8 mins.

e¢) No visible alteration was noted in nucleoli 1rrad1ated for 2, 3 or 4
mins but in 3 out of 14 nucleoli irradiated for 8 mins, Weak paling may
have occured. However, the very large nucleolus in a cell of the salivary
gland of Chironomus mostly has several dark and light regions with uncer-
tain borders. Therefore it was not possible to decide whether the observed
light regions in irradiated samples corresponded to typical paling or not.

DISCUSSION

In metaphase chromosomes the chromomeres and the interchromo-
meral regions are not visible separatcly probably as a result of spiralization.
In these chromosomes, U.V. microbeam causes paling at a given region
of chromosomes consisting of chromosomes and of interchromomeres where
as in salivary gland giant chromosomes the bands and the interbands are
large enough to be irradiated separately. Our results support the wiev
that the paling is related to the existence, to its condition and to the amount
of DNA, at least of the nucleic acids. The occasionally observed paling of
the interbands may be due to the existences of the DNA in these regions
as thin and unvisible bands functional DNA localized in interbands. If
this assumption is truc we may cxpect that the paling is the morc strong
the more condensed DNA is irradiated. The heterochromatin occuring at
one ends of the smallest chromosome of Chironomus plumosus prepupae
is flocky, swollen and not condensed. The paling is not pronounced at thesc
flocky heterochmatic region.

In embryonic fibroblasts as well as in tumour cells including the 1-St-
rain cells cultured regularly in our laboratory a paling of the irradiated region
of the nucleolus could be observed Algiiney (1974). However it is not pos-
sible to point out the occurcnce of a paling in all types of ccll strains although
the cells were irradiated more or less under the similar conditions. But in
the nucleol1 of the salivary gland cclls of Chironomus plumosus larvae such
a paling cffect could not obscrved regularly even though these cells were
irradiated for 8 min. It may be due to the fact that the nucleoli of salivary
gland cells of Chironomus have not sufficient amount of nucleic acids to
observe the paling or it may be duc to the existances of certain protective
substances. It was possible to prcvent the paling effect of U.V. irradiation
on the nucleoli of cells irradiated in media which had a pH below the
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rangc of the physiological pH, [$engiin et. al. (1973)} and AET containing

media, [Ozalpan et. al. (1976)]. caused a reduction of the percentage of pal-
ing effect in nucleoli. Therefore it may be throught that, the absence of
paling of Chironomus salivary gland nucleoli may be due to its special
function.
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