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Abstract: The purpose of this study was to propagate the japanese honeysuckle species (Lonicera
Jjaponica Thunb.) via callus formation. We described callus induction in young leaves and shoot
tip explants of this species, their proliferation and shoot regeneration from the callus. Both
explants were cultured on MS medium supplemented with growth plant regulators (2.4-D; NAA
and BAP) for callus induction. Our results showed that callus formation from shoot tip explants
was better than that from leaf explants with white in color and soft callus when cultured on MS
medium containing 1.5 mg/l of BAP. Callus formation from this medium was 92.31% successful
with an average length size of 1.8 cm. After four weeks of callus induction in a completely dark
condition, calli were transferred for two weeks to brightly light conditions for callus proliferation
on MS medium supplemented with 0.5 mg/l of BAP in which calli increased five times in size.
Calli were luxuriant and pale green in color. Shoots were regenerated from the callus on MS
medium containing 1 mg/l of BAP in which 100% of cultured callus pieces produced adventitious

shoots with shoot numbers ranging from 14 to 20 per callus.
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1. Introduction

The japanese honeysuckle (Lonicera
japonica) is a species of woody plant (family
Caprifoliaceae) native to eastern Asia including
China, Japan and Korea. In Vietnam, L.
japonica grows wild in mountainous areas,
mainly in Cao Bing, Bic Kan, Thdi Nguyén,
Quéng Ninh, Ninh Binh, Thanh Héa, Ngh¢ An,
Ha Tinh provinces, and also to be cultivated as
an ornamental or medicinal plant. The flower
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blooms from April to October and emits a
pleasant honey-like odour. The flowers and
leaves of this species have a sweet-bitter
taste[1].

L. Japonica. has long been used in
Vietnamese traditional medicine. Liquid
extracted from flowers, leaves and branches of
L. japonica has been used for treating fever,
cholera, dysentery, inflammatory diseases,
arthritis and infectious diseases [1, 2].

There has been considerable research on the
chemical composition of L. japonica. Shang et
al. (2011) isolated more than 140 chemical
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compounds from this species including
essential oils, organic acids, and flavonoids [3].
This species has also been shown to display a
wide spectrum of biological and
pharmacological activities such as antibacterial,
antiviral [4, 5], antioxidant and inhibition of
platelet activating factors [6]. L. japonica can
act as an anti-inflammatory agent through
regulation of NF-kB activation [7]. Rutin is one
key compound identified in L. japonica shown
to provide protection against ischemia and
reperfusion (I/R) in a variety of experimental
models and via multiple mechanisms [8]. L.
japonica contains anti-complementary
polysaccharides and poly-phenolic compound.
The polyphenolic compounds inhibit the
platelet aggregation, thromboxane biosynthesis
and hydrogen peroxide induced endothelial
injury [9]. This species is rich in iridoid
secologanin and is a potentially useful model
for the study of secologanin biosynthesis.
Secologanin is a primary terpenoid intermediate
in the biosynthesis of monoterpenoid indole
alkaloids such as reserpine, ajmaline, ajmalicine
and vinbiastine [10].

Some Vietnamese studies have focused on
the chemical composition and anti-bacterial and
cytotoxic activity of honeysuckle [11, 12], anti-
inflammatory  effects of saponins and
flavonoids in honeysuckle extract [13] and the
possibility of Xanthine oxidase enzyme
inhibitor in honeysuckle extract [14].

It is an important medical plant, but the
honeysuckle growing area in Vietnam is being
reduced. In addition, L. japonica seeds have the
problem of low germination rates and long
seedling time. It has become difficult to provide
adequate amounts to pharmaceutical
companies, as well as plants for households. In
this situation, tissue culture can be an efficient
method of providing material to satisfy these
demands. This paper presented of in vitro
propagation via the callus method towards
development of additional and alternative
sources of material.

2. Materials and Methods

Young leaf and shoot tip samples were
collected from in vitro grown L. japonica at the
Centre of Life Science Research, Faculty of
Biology, VNU University of Science. Leaf-base
explants of 0.5 x 0.5 cm and shoot tips of 0.5
cm were excised from in vitro grown plants on
a MS solid medium [15].

Study methods

Medium preparation. MS media with 0.7%
(w/v) agar and 3.0% (w/v) sucrose was
prepared. Plant growth regulator solutions of 6-
benzylaminopurine (BAP), naphthalene acetic
acid (NAA) or 2.4-dichorophenoxyacetic acid
(2.4-D) were added in different concentrations
into MS media and the medium pH adjusted to
5.7 before autoclaving at 121°C for 15 min.

Callus induction. For successful callus
induction, factors such as type of explants, plant
growth regulators, culture media and culture
conditions are important. Firstly, we tested the
effect of plant growth regulators to forming
calli on leaf explants. Leaf explants were grown
in MS media supplemented with 0.5 - 2.5 mg/l
of 2.4-D; 0.1 - 0.9 mg/l of NAA and 0.5 - 2.5
mg/l of BAP; and shoot tips grown in MS
medium supplemented with 0.5 - 2.5 mg/l of
BAP were used for callus induction. The callus
culture was maintained in completely dark
conditions. Based on the percentage of cultured
explants in callus formation, the optimal
concentrations of growth regulators for callus
induction were identified. A large number of
calli were produced from explants cultured only
on this formulation.

Callus proliferation. After 4 weeks for
callus induction, calli of 0.5 x 0.5 cm size were
transferred to a proliferating MS medium
supplemented with 0.5 - 2.5 mg/l of BAP for
two weeks under a brightly light condition.

Shoot induction. Calli were cut into lcm’
pieces and cultured on a shoot induction
medium with three callus pieces per flask. The
shoot induction medium was MS medium
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supplemented with 0.5 - 2.5 mg/l of BAP.
Based on the resulting percentage of
successfully cultured callus pieces with shoots,
with the best formulation for shoot induction
identified. This formulation was used for
inducing shoots from calli.

Culture  conditions. The  Japanese
honeysuckle plants were grown in tissue culture
under 16-h light/8-h dark condition at 25 + 2°C
and subcultured every three weeks.

3. Results and Discussion
3.1. Callus induction

Results were shown in Table 1 which
presented the effects of 2.4-D, NAA and BAP
on callus induction using the leaf-base explants
of in vitro L. japonica plant. The cut edge of
leaf explants started to expand after seven days
of inoculation, and the entire leaf explants

expanded after 21 days of inoculation. Rapid
callus formation occurred in four weeks after
inoculation. No calli informed in explants
cultured on the basal medium alone. Although
callus formation frequencies of leaf explants
cultured on media containing 2.4-D ranged
from 16.67% to 80% and on media containing
NAA could be up to 100%, callus formation
was in bad quality with brownish color and
viscous. The MS medium supplemented with 1
mg/l BAP showed the strongest induction
ability with 80% of leaf explants producing
white and soft callus and calli. Therefore, we
concluded that the best results from leaves were
obtained with the MS medium supplemented
with 1 mg/l BAP for producing calli on the leaf
explants in four weeks under dark condition.
However, in using leaves for callus induction,
callus quality and size were not adequate for
shoot regeneration.

Table 1. Callus induction and morphogenesis of L. japonica leaf explants under dark condition

I?(())rflczztgtlo Concentration Concentration Z;;Zifc?rfgilams .Callus. Callus .
(mg/l) of NAA (mg/l) of BAP (mg/l) callus induction Morphologies
0 _ _ _
0.5 16.67 + Brown, viscous
1 50 + Brown, viscous
1.5 54.54 + Brown, viscous
2 66.67 ++ Yellow, viscous
2.5 80 +++ White, viscous
0.1 46.15 + Brown, viscous
0.3 100 ++ White, viscous
0.5 92.86 ++ Black, viscous
0.7 84.61 ++ Black, viscous
0.9 57.14 + Black, viscous
0.5 80 ++ White and soft
1 80 +++ White and soft
1.5 68.57 ++ Yellow and soft
2 50.77 + Yellow and soft
2.5 38.46 + Brown and viscous

-: no induction; +: induction; ++: low production of callus; +++: medium production of callus; ++++: high production of

callus
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So we tested effect of the media with BAP
on callus formation of L. japonica shoot tips.
Results showed that calli started to develop
from the cut edges of shoot tip explants after
seven days cultured in completely dark
conditions. After four weeks inoculation, calli
were formed. Callus formation frequencies of
shoot tip explants cultured on medium
containing BAP at 0.5 - 2.5 mg/l ranged from
70.34% to 92.31% (Table 2). Best results were
medium with a concentration of 1.5 mg/l BAP
in which callus formation after four weeks was

92.31% with an average size of 1.8 cm (Fig. 1).
Calli cultured in this medium had good quality,
presenting as white and soft calli. We identified
the preferred medium for callus induction of L.
Jjaponica as the MS medium supplemented with
1.5 mg/l of BAP on the shoot tips with 4 weeks
of induction in completely dark conditions. Our
results are consistent with research findings of
effects of plant growth regulators on callus
growth of Lonicera sp. from leaf, stem and root
segments [16, 17].

Table 2. Callus induction and morphogenesis of L. japonica shoot tips in dark conditions

% shoot tip

Concentration of explant Callus Morphologies
BAP (mg/1) producing a induction i £

callus
0 _ _ _
0.5 70.34 ++ Brown and viscous
1 84.23 +++ White and soft
1.5 92.31 ++++ White and soft
2 6502 +++ Yellow and soft
2.5 50.12 ++ Brown and viscous

-: no induction; +: induction; ++: low production of callus; +++:

. ¥

Fig. 1. Shoot tip explants of L. japonica cultured on
media containing 1.5 mg/l of BAP after four weeks
incubation in dark condition.

3.2. Callus proliferation

Calli using for shoot tips turned green and
proliferated quickly (Fig. 2). Figure 3 showed
that callus size was largest on MS medium
supplemented with 0.5 mg/l of BAP. In this
medium, calli increased quickly to five times in

medium production of callus; ++++: high production of callus

Fig. 2. Calli transferred to light condition after two

days.

size in just over two weeks. Calli were luxuriant
and pale green in color. In the MS medium
supplemented with BAP at concentrations other
than 0.5 mg/l, calli proliferated slowly. In the
MS medium containing 2.5 mg/l BAP calli
even turned brown and died.
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3.3. Shoot induction

The first calli adventitious shoots appeared
initially 12 weeks after transferring to shoot
induction medium, with a size of 0.5 cm in
length (Fig. 5). The shoots regenerated quickly
two weeks after (Fig. 6). The best shoot
formation condition was MS medium
containing 1 mg/l BAP, in which 100%
cultured callus pieces produced shoots with
shoot numbers ranging from 14 to 20 per piece

Length size of
callus (cm}

3

of callus. In the MS medium supplemented with
2.5 mg/l BAP, calli turned brown and died after
six weeks of shoot culture. During the callus
regeneration, the batch callus culture was
continuously examined by taking a subculture
at weekly intervals to prevent the cell death and
browning of media. These findings were well
supported by previous scientist, who also found
that the induced callus regeneration by NAA
with BA in the nodal explants of Stevia
rebaudiana [18].

25

2

15

1

0.5
Q

Concentration of BAP
2 25 imafl)

Fig 3. Effect of MS medium supplemented with BAP on callus proliferation after two weeks.

Fig. 4. Callus proliferation of L. japonica on MS medium supplement with 0.5 mg/l BAP from A to B after
two weeks incubation.
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Fig. 5. Shoot formation of L. japonica on MS
medium supplemented with 1 mg/l of BAP after 12
weeks incubation.

4. Conclusion

For callus formation, we identified MS
medium supplemented with 1.5 mg/l of BAP
using shoot tip explants of L. japonica in
completely dark conditions for four weeks as
the optimal culture condition. Callus formation
from this medium was 92.31% successful with
an average length size of 1.8 cm. For
proliferation, we identified MS medium
supplemented with 0.5 mg/l of BAP in which
calli increased three times in size over two
weeks. Finally, shoots were most effectively
regenerated on a MS medium supplemented
with 1 mg/l of BAP over 14 weeks in which
100% of cultured callus pieces produced
adventitious shoots with shoot numbers ranging
from 14 to 20 per callus.
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Fig. 6. Shoot regereration in explant cultured on MS
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Nghién clru nhan nhanh cay Kim ngan nhat (Lonicera
japonica Thunb.) bang phuong phap tao mo seo

Ng6 Thi Trang, Nguyén Thanh Luan, Pham Thi Luong Hing

Khoa Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién, DHQGHN, 334 Nguyén Trai, Ha Noi, Viét Nam

Muc dich ctia nghién ctru nay 14 nhan nhanh cdy Kim ngin nhat trong diéu kién phong thi nghiém
thong qua phuong phép tao md seo. M6 s¢o dugc hinh thanh tir manh 14 non va dinh choi trong méi
truong MS c¢6 b6 sung céc chat kich thich sinh truong (2.4-D; NAA va BAP). Nguyén li¢u tao m6 s¢o
t6t nhat cho Kim ngan 1 chdi dinh cdy trén moi truong MS bd sung 1.5 mg/l BAP trong diéu kién tdi
hoan toan. Sau bén tuan ty 18 hinh thanh mé seo dat 92.31%, va chiéu dai trung binh cta ching dat 1.8
cm. Sau d6 céc khdi md seo duoc cdy chuyén sang méi truong MS bd sung 0.5 mg/l BAP dé ting sinh
trong diéu kién sang. Khbi mo seo ting sinh nhanh chéng 1én nam lan so voi ban dau chi sau hai tuin
nudi cdy. Chdi dugc téi sinh tét nhat trong méi truong MS bo sung 1 mg/l v6i 100% céc khdi mo seo
6 kha ning tdi sinh choi, s6 lugng chdi trén mot khbi mo seo tir 14 dén 20 choi.

Tir khéa: Callus, nhan nhanh, Lonicera japonica, ciy thudc.



