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1. LTRNAAT
Friend AC: 100V/cm, SP: 4 kV/cm Piwat et al.(1981)

erythroleukemia

cells

Human erythrocytes

NIH 3T3 cells

Mouse myeloma cells

x mouse lymphocytes

Human myeloma

L363 cells x

human B lymphocytes

Swiss 3T3 cells

Unilamellar

liposome

Mouse myeloma

cells SP2 and X63

Mouse myeloma cells

x splenic B lymphocytes

100 kHz- 2 MHz

AC: 500 V/cm,
2 MHz

AC : 400-700 V/cm
,1 MHz

AC: 100 V/cm,
1 MHz

AC: 100 V/cm,
1 MHz

Natural contact in

monolayer

AC: 200-400 V/cm
,100 kHz

AC: 200 V/cm,
800 kHz

Biotin-avidin
antigen-antibody

cross-link

SP:2kVsecm , 3 ps

SP: 7 kVscm, 50 ps

SP: 4 kV/cm , 20 ps

SP: 3.5 kV/cm

SP: 1.6 kV/cm ,
100 pus, 5 pulses

SP: 3-9 kV/cm,
20 - 50 ps

SP:2.5kV/cm ,
20 us

SP: 4 kV/cm, 5 s

,4 pulses

Scheurich and

Zimmermann(1981)

Zimmermann and

Pilwat(1982)

Vienken and

Zimmermann(1982)

Bischhoff et al.

(1982)

Teissie et al.(1982)

Buschl et al.(1982)

Vienken et al.(1983)

Lo et al.(1984)




TRAVDILTRN

NIG LI VIR

(4

nmIud laglowed

Mouse LM fibroblast

x hamster CHO cells

L5178Y mouse

leukemic lymphoblasts

Human erythrocyte
ghosts

L5178Y mouse

lymphoma cells

Primary Leydig cells
x primary adrenocortical

cells

Humamn lymphoblasts

x mouse lymphoblasts

Mouse myeloma cells
X mouse B
lymphocytes for mAb
to cytokeratin

Mouse myeloma cells
X mouse B

lymphocytes

Mouse blastomeres

and embryos

Human UC729-6 cells

x human lymphocytes

Natural contact in

monolayer

AC: 800 Vscm,
100 kHz

AC: 70-150 V/cm
,100 kHz

AC: 800 V/cm,
100 kHz

AC: 200-250 V/cm,
650 kHz

AC: 800 Vs/cm,
100 kHz

AC: 1.2 kV/cm,
100 kHz

AC: 250 V/cm,
1.5 MHz

Natural contact

AC: 430 V/cm,
1 MHz

SP : 1.5 kV/cm,
50 pus , 5 pulses

SP : 5-8 kV/cm,
20 ps, 4 pulses

EP: 500-700 V/cm
0.2-12ms

SP : 5-8 kV/cm,
20 ps , 4 pulses

SP: 3.75 kV/cm ,
15 us, 9 pulses

SP : 3.3 kV/cm or
5.0 kV/cm ,20 ps

, 2 pulses

SP : 4.2 kV/cm
3 ps, 1 pulses

SP : 3.5 kV/cm
20 ps, 3 pulses

SP: 1 kV/cm

250 ps, 2 pulses

SP : 7.7 kV/cm
20 ps

Finaz et al.(1984)

Ohno-Shosaku and
Okada (1984)

Sower (1984)

Okada et al.(1984)

Podesta et al.(1984)

Ohno-Shosaku et al.
(1984)

Karsten et al.(1985)

Vienken and

Zimmermann (1985)

Kubiak and
Tarkowski (1985)

Glassy and Hofmann
(1985)
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Human myeloma AC: 1 kV/cm SP : 4 kV/cm Abel et al. (1987)

x spleen cells 1 MHz 5 s, 1 pulse

Mutjac cells x AC: 220 V/cm SP: 5 kV/cm Bertsche et al.(1988)
V79-8181 cellls 1.7 MHz 15 ps, 2 train of 3 pulses

Human lymphoma Mechnical SP:20V, 20 ps Grasso et al. (1989)
x rabbit corneal pressure , 3 pulses

epithelium

IBRS-2 Natural contact SP: 1.7 kV/cm Zheng and Zhao

Human B lymphocytes

X mouse-human

AC: 300 V/cm
1 MHz, 30 s

heteromyeloma (KgHg/B5)

Mouse myeloma x

mouse lymphocytes

2. lslaswaduaing

Vicia faba protoplast

Nicotina tabacum,
Hordeum vulgare,

lycopersion exculertum

Nicotina tabacum,

Oat, corn, vigna,

pernia and amaranthus

protoplast

Machanical pressure

(centrifuge)

AC: 250 -500
Vscm , 500 kHz

AC : 150 V/cm,
1.2 MHz
AC : 120 V/cm,

1 MHz

AC: 200 Vrscm,
500 kHz

20 ps, 4 pulses

SP: 1 kV/cm
15 ps, 3 pulse

AC: 10 kHz ,
9-10 kV/cm
0.3 ms, 1 pulse

SP : 3.5 kV/cm
20 ps

SP: 1.7 kV/cm,
25 ps

SP: 1.5 kV/cm,
50 pus

SP: 700 V/cm,
10-50 ps , 2 pulse

(1989)

Foung et al. (1990)

Takahashi et al.
(1991)

Zimmermann and

Scheurich (1981)

Jocob et al. (1983)

Koop et al.(1983)

Bates et al. (1983)
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Nicotina tabacum x

N. piumbaginitolia

Nicotina tabacum,
Acer
pseudoplantanus,
Catharanthus

roseus

Nicotina tabacum x

N. piumbaginitolia

Pysscomitrella patens

Nicotina tabacum

Nicotina tabacum

Nicotina glauca x

N. langdorffi

Brassica napus L.
protoplast and

subprotoplasts

Solanum brevidens

protoplasts

Brassica olracea C.
X Brassica

compestris p.

AC: 20-80 Vs/cm,
500 kHz

Spermine-mediated

agglutination

AC : 150 Vs/cm,
600 kHz

AC : 20 V/cm,
500 kHz

AC : 200 V/cm,
0.9 MHz

AC : 150 Vzcm,
1 MHz, 60-90s

High-density gravity

.AC : 60-80 V/cm

,1 MHz

AC : 200 V/cm

AC : 100-150
V/cm ,1 MHz

EP: 500 V/cm, 1 ms

SP: 1.5 kV/cm,
100 ps, 4 pulses

SP: 1 kV/cm, 50 pus

2 pulses

EP: 800 V/cm, 1 ms

SP: 1.2-1.5 kV/cm
, 50 pus

SP: 500 kV/cm
55 us, 1 pulse

EP: 1 kV/cm, 100-
200 ps

EP: 0.9-1.8 kV/cm
, 50 us , 1-5 pulses

SP: 1 -2 kV/cm

10-160 ps

EP: 1.5 kV/cm
,500 ps , 3 pulses

Watts and king
(1984)

Chapel et al. (1984)

Bates and

Hasenkampt (1985)

Watts et al. (1985)

Kohn et al. (1985)

Naton et al. (1985)

Morikawa et al.
(1986) cited
by Chang,(1992)

Spangenberg and
Schweiger (1986

cited by Chang, (1992)

Tempelaar et al.

(1987)

Zheng et al. (1988)
cited by Chang,
(1992)
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Albino protoplasts

3. 307N
E.coli, Salmonella
typhimurium

spheroplasts

Bacillus thuringiensis

protoplasts

Saccharomyces

cerevisiae

Saccharomyces

cerevisiae

Schizosaccharomyces

pombe

- A
4. \TanTRaDuY

Dictyostelium cells

Sea urchin eggs

AC : 28-35 V/cm
1 MHz

AC : 1 kV/cm
,1 MHz

PEG-induced

agglutination

AC: 1kV/cm,
800 kHz

AC: 400 V/cm,
1 MHz

AC: 500 V/cm,
1.5 MHz

High density

AC: 100-220
V/cm, 0.5-2 MHz

EP: 1.4 - 2.0 kV/cm

50 pus , several pulses

SP: 4 kV/cm,
15 pus, 5 pulses

EP: 14-20 kV/cm
,5 Us , 3 pulses

SP: 10 kV/cm,
10 ps

SP: 7 kV/cm,
60 ps, 2 pulses

SP: 5 kV/cm,
10 ps

EP: 4-6 kV/cm
,40 pus , 3 pulses

SP: 400 V/cm,
50-400 ps

Eigel etal. (1991)

Ruthe and Adler
(198 5)

Shivarova and
Grigorava (1983)
cited by Chang,
(1992)

Schnettler et al.

(1984)

Noda et al. (1990)

Vondrejs et al.

(1990)

Neumann et al.
(1980) cited by
Chang, (1992)

Richter et al. (1981)
cited by Chang,
(1992)

VNJ']EJWW‘I

Ac: yaundugdld (Aternating current )

EP: dygrundujdwadisaasuvuiendliunifos (Exponentially

decaying pulse)

o P o A
SP: ammv'\mﬂauaﬂwaé‘uuuamauu (Square wave pulse)
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