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The effect of baikal skullcap extract on the development of dorsal root ganglia from 1-2-day-
old rats in organotypic cultures was studied. Baikal skullcap extract produced a dose-depen-
dent stimulating effect on neurite growth in neurons of dorsal root ganglia.
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Preparations of baikal skullcap (Scutellaria baicalen-
sis Georgii) [1] produce various therapeutic effects
and are used for prophylaxis and treatment of many
cardiovascular, gastroenterological, and immune dis-
eases. Clinical observations show that baikal skullcap
is effective in the treatment of enhanced excitabili-
ty of the nervous system, neuroses, and insomnia [1-
3]. These data prompted in vitro study of the possi-
ble neurotrophic properties of baikal skullcap extract
(BSE).

MATERIALS AND METHODS

Dorsal root ganglia (DRG) from 1-2-day-old Wistar
rats were used in the experiments. DRG were cultured
for 7 days in a medium containing 50 ml minimum
Eagle’s medium, 33 ml equine serum, 12 ml Hanks
solution, 1 ml glutamine (20 mM), and 4 ml glu-
cose (20%). BSE was extracted from roots of baikal
skullcap [3] and added to the culture medium in con-
centrations of 0.1 (#=40) and 0.01% (#n=30). The gan-
glia (n=50) cultured without BSE served as the con-
trol.
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The cultures were fixed with 10% neutral para-
formaldehyde and stained with 0.3% trypan blue. The
effect of preparation on DRG development was eva-
luated by routine quantitative parameters: maximum
neurite length in the outgrowth zone at the end of
culturing and the number of neurites and neurite bun-
dles crossing a 200-p radial line at a distance of 250 p
from the explant [4,6,8].

The results were processed statistically using Stu-
dent ¢ test.

RESULTS

Addition of BSE to the culture medium modulated
DRG growth: the number and length of neurites in the
outgrowth zone increased compared to the control cul-
tures. Vital phase-contrast microscopy and histological
studies showed that the outgrowth zone contained re-
generating neurites and neurite bundles consisting of
several processes (Fig. 1). Neurite growth was accom-
panied by migration of Schwann cells, however, myelin
was not found at these terms of culturing.

BSE increased the number of regenerating neu-
rites and neurite bundles in the outgrowth zone (Fig.
1), which suggests better survival of cultured neurons
and more intensive branching of regenerating neurites.
Addition of 0.1% BSE to the culture medium signifi-
cantly increased the number of neurites in DRG out-
growth zone (Fig. 2, a). Histological studies revealed
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Fig. 1. Effect of baikal skullcap extract on
neurite outgrowth in cultured rat dorsal root
ganglia. Trypan blue staining. a) control, b,
c) 0.1 and 0.01% extract in the nutrient
medium, respectively.
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Fig. 2. Effect of baikal skullcap extract on the number of neurites in the outgrowth zone (a) and their maximum length (b). 7) control, 2, 3)
0.1 and 0.01% baikal skullcap extract, respectively. *p<0.01, **p<0.05 compared to the control.

significant differences between the maximum neurite
lengths in the control and experimental cultures (Fig.
2, b).

Thus, our experiments demonstrated a dose-de-
pendent neurotrophic effect of BSE-containing culture
medium on regeneration of DGR neurons and intensity
of neurite growth. The most pronounced effect was
observed after addition of 0.1% BSE.

The stimulating effect of BSE probably depends
on the presence of antioxidants, in particular, flavo-
noids (25.7% of BSE extract) [3,5] possessing pro-
nounced neuroprotective properties [7] and some other
unknown bioactive neurotropins [3].

Hence, BSE possessing neurotrophic properties
can be used for the development of new pharmacolo-
gical preparations for stimulation of regenerative pro-
cesses after damage to the peripheral nervous system.
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