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GROWTH OF HUMAW BOWT MARRCY “butw I AGAE
THE INPLUENCE 0% ZLECTRICAL CUR

study was to elucidate the
A rents on growth of bone
g modal.
tion of pls petri dishes an electrode
construghes two flxed vlaetinum elec-
ctrical co: 58 established to the
gelling of arcund each electrode and
a gel slab fx the electrode gel %o the.
. The agar metﬁ\d a: culturing bone R
s is well chara: zed (1). Cultures were
vs in a fully hﬁuialfied 1ncuba+or under
infiuence and the results scored as number
sters (>5 cells). o R

Blectrical currents were supplied from 1) a biphasic
square-wave generator with Tizxed identicsl amplitudes
(12 volts). The current zmplitudes were limited by
series resistors chosen in decade steps from 1 kO

to 1 Ma. In most of the exveriments the impulse

vidth were individually adjusted to 5 usec and 2.4 -
msec respectively and with the repetition frequency -

at 3 or 80 Hz. Electroae and agar impedances were
determined. 2) A mercury battery \5 4 v - 1 Ah) in
series with DC-current limiting resistors (0.2 nA in
decade steps to 2 mhd). DC-c urrent-volta age characteri- .

tics were. uvasured ' :
Snorstly, the results showed an symmetrical AC-impulse
current to be without effect on cell growth, while a
DC~current ( 10 pA) gave severe glow+n reduction and
protein electrophoresis in the culture. The reduction
in cell growth was proportional to the logarithm of
the AC-current amplitudes. However, when the fre-
quency was changed to 8 Hz =2 proportionzi shift was
seen in the growth reduction curve due to-the decrease
Jin smount of charge distributed. It could be proved,
that the observed growith reduction was non-related to
hezat vreoduction, pH chsnges, or protelﬁ'ol--tronho—
.resis. COn cellular level an explanatlon or the found
results remzin obscure znd need further i vestlgatlon.'-
1) Metcalf, D. In: Recent Results in Cancer Rosearch

Vol. 61. Springer-Verlag 1977.
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current (2). Seni--

uitable for this sort

present study was

DC-currents on

as a model.

A

o'
}_,‘.
th O

= 1o (D3 (D
v
B e G e

[&)]

;o @

e
—
"J (') O

b€ @ D H
RO AR S B o T EEA )

o< O AN ORIt ot
[}

bt
o]
0 @ .
e e O
MO -
3 e

D
o
]
b
Q
[0}
o
o
0ty
-
ja)
o
0g W
[V
[t

@]

{
ot
=

3

5O b

5
<t
=
t
=
(¢4}

)]
et

@ @ B
g

&
oW
W

i
r
i
¥
Ie
*

. <

O
=

of plastic petri dishes an elect*o”e L
structed allowing culturing of cells in

t direct conuac* to the el@ctrodes. ‘The
rrom %5 mm petri dishes were used to
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contact was established to the cul—
f'1 % agar around -each electrode and
a gel slab from the electrode gel to the
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" The agar method of culturlng bone marrow cells is well

characterized (3). In this study the culture was com-
posed of an underlayer (1.5 mL, 0.5 % agar) without

cells and an overlayer (1.5 ml, 0.3 % agar) with 2x105

nuclieated bone marrow cells por ml. The suspending
medium bei ng choy added 10 % human serum. Cultures
vere placed 7.days in a ¢ullv humidified incubator (37°

¢, 5=-7 % COp) under electrical influence and the resumsf>

secorsd as uamber of cell clusters (5 cells) by coun- -
ting under a dissecting mic roscope. C S

"Electrical currents were sunol;od from 1) a special

constructed biphasic square-wave ceperator with fixed

‘identical positive and negative voltage amplitudes (12
“volts). The current amplitudes ware limited by series

resistors chosen in decade steps from 1 k&rto 1 Mo,
In most of the exveriments the impulse width were indi-
vidually adjusted to 5 uysec and 2.4 msec respectively
and with ﬁne f°DQultWOn frequency at 8 or 80 Hz. Elec-
trode and agar impedances were determined as a3 function
ne s1nuo krequency for better understanding and
eretation of the bioclogical results. 2) A mercury
(5.4 v - 1 Ah) in series with DC-current limi-
sistors (0.2 nA in decade- steps to 2 mA). DC-
nt- Volt35° charlstlcq were measured

(‘\"‘O"F"
LR
BL"'(T‘

ry
18

th
ter
»t
ing
-curr
Shortly, the results’ showv“ Dh.symmetrlcal AC-lmpulse
current tc be without effect on cell -growth, while a
DC-current (>10 pA) gave severe growth reduction and.

protein electrophoresis in the culture. In AC-experi-

g C?l effeCts of expo-

um electrodes inside larger 53 mn petrl
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