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Regeneration of Panax ginseng via Organogenesis

Jstef* and Tage Eriksson
*Kangwon National University, Chuncheon 200-701, Korea
Department of Physiological Botany, Uppsala University, Villavagen 6, Uppsala, Sweden

Plant regeneration of Panax ginseng via organogenesis was studied morphologically and anatomically.
Callus was induced from four different types of explants, leaf, petiole, flower stalk, and root from
in vitro-grown plantlets though petiole was the best material for callus initiation. Calli maintained in
MS basal medium supplemented with 2,4-D 1.0 mg// and kinetin 0.1 mg/l gave rise to multiple shoots
when they were cultured in 1/2MS basal medium added with kinetin 1.0 mg// and STS 2.5 mg//. Normal-
looking plantlets were obtained after shoots had been transplanted to rooting medium containing IBA
0.25 mg/l. Based on flow cytometric analysis ploidy levels of regenerated plantlets seemed to be normal.

Protoplast Culture and Plant Regeneration of Panax ginseng
via Somatic Embryogenesis

9l8tef* and Tage Eriksson
*Kangwon National University, Chuncheon 200-701, Kovea
Department of Physiological Botany, Uppsala University, Villavagen 6, Uppsala, Sweden

Protoplasts were isolated from embryogenic calli derived from zygotic embryo. Great improvement
in the frequency of cell division and plating efficiency was made using different culture methods; bead
drop, thin agarose, Na-alginate, and liquid cultures. Various types and concentrations of growth regula-
tors (2,4-D, BA, kinetin, zeatin, TDZ, GA;) were tested in the culture medium to improve plating efficie-
ncy. Addition of activated charcoal to initial culture medium resulted in high efficiency of colony forma-
tion. Protoplast yields were dependent upon the preculture medium where embryogenic calli were
subcultured. Different sizes and ploidy levels of protoplasts were separated from total protoplast popula-
tion via percoll step gradients (15/35/50%). Colonies formed in the %.M8P basal medium supplemented
with 24-D 1.0, BA 05 and kinetin 0.5mg/! and myo-inositol became embryogenic calli in the MS
basal medium plus 2,4-D 1.0 and kinetin 0.1 mg//. Somatic embryoes germinated into plantlets.

High Frequency of Transformation of Panax ginseng Using
Somatic Embryo and Suspension Culture

ol &}efl* and Tage Eriksson
*Kangwon National University, Chuncheon 200-701, Korea
Department of Physiological Botany, Uppsala University, Villavagen 6, Uppsala, Sweden

High efficiency in the genetic transformation of ginseng was obtained when somatic embryoes were
cocultivated with Agrobacterium instead of using other tissues or organs as explants. Secondary embryo-
genesis took place when primary embryoes at globular stage which had been cocultivated with Agrobac-

terium were cultured in the selection medium containing 2,4-D 1.0 and kinetin 0.1 mg/! and hygromycin.
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Randomly selected secondary embryoes from selection medium were tested for the confirmation of
transformation based on GUS test and PCR analysis. More than 70% of secondary embryoes turned
out to be transformed. This system reduces the time required to form secondary somatic embryoes
when other plant tissues or organs were used.
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Effects of Ginseng Total Saponins (GTS) Injected Intrathecally or
Intracerebroventricularly on Antinociception Induced by Morphine,
B-Endorpin, D-Pen”*-enkephalin, and U50, 488H Administered
Intracerebroventricularly in the Mouse

Hong W. Suh, Yung H. Kim, Young S. Choi and Dong K. Song
Department of Pharmacology and Institute of Natural Medicine, College of Medicine,
Hallym University, Chunchon, Kangwon-Do 200-702, Kovea

The previous studies from different laboratories have demonstrated that ginseng total saponin reduces
opioid-induced antinociception. The present study was designed to determine if ginseng total saponins
(GTS) injected intrathecally (i.t.) or intracerebroventricularly (i.c.v.) is involved in antinociception indu-
ced by morphine, p-endorphine, D-pen®*-enkephalin (DPDPE) and U50, 488H { (trans-34-dichloro-N-me-
thyl-N-[2-(1-pyrrolidinyl) cyclohexyllbenzeocetamide) injected i.c.v. The antinociception was assayed
using the tail-flick test. GTS at doses 0.1 to 1.0 ug, which administered i.t. alone did not aftect the
basal latencies of tail-flick threshold, attenuated dose-dependently the inhibition of the tail-flick response
induced by i.c.v. administered morphine (2 ug), B-endorphin (1 pg), DPDPE (10 ug), and U50, 488H
(60 pg). GTS at doses 1 to 20 pg, which administered i.c.v. alone did not affect the latencies of the
tail-flick and response, attenuated dose-dependently the inhibition of the tail-flick response induced
by U50, 488H but not morphine, B-endorphin and DPDPE administered i.c.v. The duration of antagonis-
tic action of GTS against opioid induced antinociception was lasted at least for 6 hrs. Our results
indicate that GTS injected it. is involved in the production of antinociception induced by supraspinally
applied morphine, B-endorphin, DPDPE and U50, 488H. On the other hand, GTS, at supraspinal sites,
may have an antagonistic action selectively against antinociception induced by U50, 488H but not mor-
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phine, B-endorphin, and DPDPE.
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