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Experimental setup

] Beam is delivered to the position A in the experimental hall of
~ cyclotron
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Experimental setup
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O beam is scattered on the gold
target to obtain square beam size
of  emx | cm

(at a distance of 233 cm from target)

2 then, the beam is derived in the air
to irradiate the cells in Petri dish



Cell irradiation

exit
window

O beam size of | cm x | cm irradiate
the cells in Petri dish with a diameter
of 5 cm

scattering
foil

O irradiation procedure is as follows:

= beam is stationary,

= Petri dish with cells is shifted by
| cm using the sliding table,

. ...-~"""Petri dish container
at the x-y sliding table

= Table changes position when it
receives an impulse from the
detector at an angle of 20°,

= |Impulse is generated when the
detector registers a sufficient
number of particles (proportional to
the absorbed dose)

g

No. 1: Petri dish  No. 2: sliding table



Study of bystander effect in CHO-K|
cells irradiated with carbon ions
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CHO-KI cells

= CHO-KI cells - Chinese hamster ovary cells

O they are typically used in radiobiological studies

ATCC Number: CCL-61
Designation:  CHO-K1

Low Density Scale Bar=100pm  High Density 100pm

www.atcc.org



Preparation of the cells to the

irradiation
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[ Stick mylar foil as the bottom

(1 Seed cells — 24h before
irradiation

1 Pour nourishment

[ Fix parafilm by plastic ring as
the cover




Preparation of the cells to the
irradiation




Irradiation




Hall E. Radiobiology for
the radiologist 2006

Survival test

cell
suspansion

O survival test is performed to
determine the degree of cells —....:") ...
no. celis saaded:

10,000

survival after irradiation with

. o e . X ray doss: 0Qay 20y 4 Qy 8 Gy

ions (surviving fraction) LDAA

. . S S ' 3 h
Qfigure shows survival test ——

technique

N W A h
O based on data obtained from @
survival test (surviving

I 1 no. colonins counted: 90 72 36 45
fraction) we plot the survival oonecomet %2 B
curve surviving frection: —_ 0,2 04 005

FIGURE 3.2 % The cell culture techrgue used 1o generate a cell survival curve
Cells from a stock culture ane prepared into a single-cell suspension by trypseneration,
and the cell concentraban s countad, Known numbers of calls are moculated into pein
dishes and irradiated. They then are allowed to grow wuntil the surveing cells produce
macroscop colonies that can be counted readily. The number of cells per dish initially
inpculated varss with the dose <0 that the number of colonies sunvivmg s in The range
that can be counted conveniently. Surviving fraction is the ratio of colonies produced 1o
cefls plated, with a correction necessary for plating efficiency (i.e., for the fact that not
all cellls plated grow into colomes, even in the absence of raduation)



Survival curve

0.1

surviving fraction

- GOCO
2C 9.06 MeV

R 4
dose (Gy)

Czub J. et al. App. Rad.Isotop. 2009

O survival curve is a
function of the degree
of cell survival after
irradiation (surviving
fraction) and the
absorbed dose



Micronucleus assay

Micronucleus - small
structure seen in
cytoplasm created

from:

acentric chromosome
fragment (fragment from

C!Oc-
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chromosome breakage) Q
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MPB formation
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Fenech M. 2007
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http://www.nature.com/natureprotocols
http://www.nature.com/natureprotocols
http://www.nature.com/natureprotocols

Micronuacleus assay (MN)
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» Standard protocol - Fenech 2007
o Ce” ir-r-adiafion Ce”S Wlth anCIel

° add cytochalasin B

- after 20-24 h - add trypsin

o place drop on microscope G
glass )

> add Giemsa (20%) .

> analysis on microscope

Cells with nucleoplasma bridge and MN

Multinucleus cells

Fenech M. 2007


http://www.nature.com/natureprotocols

	Biological effects �induced in cancer cell lines�irradiated by carbon beam �
	Team
	Experimental setup
	Experimental setup
	Cell irradiation
	Slajd numer 6
	CHO-K1 cells
	Preparation of the cells to the irradiation
	Preparation of the cells to the irradiation
	Irradiation
	Survival test
	Survival curve
	Micronucleus assay
	Micronuacleus assay (MN)

