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Introduction

Around the world, plant tissue culture techniques have been successfully applied
to conservation and clonal propagation of elite genotypes of numerous medicinal plants.
Regenerated plants from Mentha spp. [1], Digitalis purpurea [2], Gingko biloba [3],
Petasites hybridus [4], Andrographis paniculata [5] by using plant tissue culture
techniques were verified to be phytochemically and genetically identical to the donor
plants.

Orthosiphon stamineus Benth. (known as “Cat’s whiskers” in English and “Rau
meo” In Vietnamese), a member of the family Laminaceae, is a popular medicinal herb
in Vietnam. According to the traditional medicine, Orthosiphon tea is widely used for
removing uric acid stones from the kidney. It is also used in treatment of diabetes and
hypertension [6]. Recently, the diuretic activity of this plant’s extracts and components
have been demonstrated by various pharmacological and clinical studies [7, 8]. As a
result, several pharmaceutical products derived from this medicinal plant, such as
Uriphron® (from PhytoPharmica®, USA), Rau Meo — Chuoi Hot™ (from Domesco,
Vietnam) and Kim Tien Thao — Rau Meo™ (from Fidofarm, Vietnam) has been
commercialized and commonly used in treatment of kidney stones, ufinary tract and
renal diseases.

In a previous publication, we reported our attempts in establishment of an in-
vitro propagation protocol for Vietnamese Orthosiphon stamineus Benth. genotypes [9].
This paper describes some recent data involving the RP-HPLC screening for
Vietnamese O. stamineus Benth. clones containing high content of sinensetin, one of
the major active principles present in this medicinal plant. The highest sinensetin-
containing genotype was subjected to the mass propagation using shoot-bud culture
techniques. The homogeneity of regenerated plantlets were examined by DNA (RAPD-
PCR) analyses.
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2. Materials and methods

Plant materials. Ten accessions of Orthosiphon stamineus Benth. were
collected from different locations in Northern Vietnam (Table 1), and authenticated by
Dr. Nguyen Van Tap at the Vietnam Institute of Medicinal Materials Herbarium,
where vouchers specimens are held for reference (reference no. 85, 1735, 2918 A/B/C).
Samples obtained from 1-year old plants of each accession were air-dried at
temperature below 40°C by a Memmert® drying oven, and used for extraction and
HPLC analyses of sinensetin. Whereas, the shoot-buds of the same plants were
subjected to tissue culture experiments.

Chemicals. Standard sinensetin (HPLC grade) were supplied by Extrasynthese
(Lyon, France). Plant growth regulators were obtained from the Sigma (St. Louis,
USA). All other chemicals were of analytical and HPLC grade and purchased from the
Merck & Co.Ltd. (Darmstadt, Germany).

Table 1. Names and origins of Orthosiphon stamineus Benth. accessions collected in the study

Collection site

i Nameiafacesssions Commune, District City / Province R;fé':g}'a‘:"l‘m’M
1 HN; Ngu Hiep, Thanh Tri 1735 A
2 HN; Ngu Hiep, Thanh Tri Hanoi 17358B
3 HN; Ngu Hiep, Thanh Tri 1735C
4 TH, Ha Trung 2918
5 TH;, Thanh Hoa Town Thanh Hoa
6 TH; Than Hoa Town
7 PT, Viet Tri
8 PT. Viet Tri Phu Tho
9 PTy Viet Tri
10 QN; Tra My Quang Nam 85

O Herbarium at the Vietnam Institute of Medicial Materials (IMM).

Sinensetin analyses of Orthosiphon stamineus Benth. extracts by RP-
HPLC. HPLC analyses of sinensetin were carried out according to [10] with some
minor modification on an analytical Shimpac MRC (250mm x 4,6mm ID, 5um) column
using a Shimadzu LC 10ATvp system coupled to a diode array detector (SPD-M10Avp).
The samples were eluted with 40% acetonitrile and 60% acetic acid (0.05 M) at a flow
rate of 0.5 ml/minute within 30 minutes. The identification of sinensetin in plant
extracts was based on comparing the retention time and peak areas between the
samples and the standard sinensetin. Each sample was separately extracted at least

twice and analyzed by HPLC. Analytical data are given as mean * standard deviation
(SD).
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Plant tissue culture. Shoot buds and axillary buds obtained from the highest
sinensetin containing accession determined by HPLC analyses were employed for plant
tissue culture experiments according to the protocol we optimized previously [9]. Each
treatment was repeated at least with 24 replicates. Data were analyzed by one-way
ANOVA calculated using Excel® 2003 (Microsoft Inc., USA), and represent as mean +
standard error (SE).

RAPD-PCR analyses. Leaves of regenerated plants of different ages ranging
from 3 to 12 months-old were used for DNA extraction and analyses. RAPD primers
obtained from Operon Technologies (USA) were employed to amplify genomic DNA of
regenerated plants according to an optimized protocol (data not shown) in 25ul PCR
reaction containing 30ng sample ADN, 200uM dNTPs, 2.5U Taq polymerase, 2.5ul Taq
polymerase buffer (10x) added with 0.3 uM MgCl,.

3. Results and discussion

HPLC analyses of sinensetin

Based on the standard sinensetin (Extrasynthese, France), we established and
verified the protocol for extraction and RP — HPLC analyses of sinensetin in
Vietnamese Orthosiphon stamineus Benth. accessions. Figure 1 represents the
linearity of the protocol determined by the standard sinensetin at 5 different
concentrations, 1.e. 0.0, 2.5, 5.0, 7.5 and 10.0 mg/ml with the regression coefficient (R)
of 0,996, providing an evidence for the accuracy and precision of the analytical method.
The details of HPLC conditions are described in the section of materials and methods.
By this RP-HPLC protocol, sinensetin eluted at ca. 16.15 min. after sample injection
(see Figure 2 for the comparison of the UV-VIS spectra between the sample’s eluent at
ca. 16.15 min. and the standard sinensetin).

Table 2 represents the sinensetin contents present in the leaf extract of the
Vietnamese Orthosiphon stamineus Benth. accessions which were collected in this
study. These data revealed that the senensetin content in the leaf extracts derived
from different Vietnamese accessions fluctuated remarkably, ranging from 0,002%
(QN,) to 0,188 % (TH,) of dry weight. The concentration of this compound in the leaf
extracts of the other accessions, i.e. HN,, HN,, HN,, TH,, TH,, PT,, PT,, and PT,, were
0.091%, 0.121%, 0.087%, 0.128%, 0.087%, 0.033%, 0.049%, and 0.012%, respectively. As
all samples were collected from plants of the same age (1 year old), the variation of
sinensetin content among different accessions indicated that apart from genetic factor
(genotype), the growing conditions and post-harvesting technique might have played an
important role in the accumulation of sinensetin in Cat’s whiskers herbal products.
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Remarkably, in this study we Peak SNENSETIN_STD
also found sinensetin existing in %% R=0.996.
stem extracts of the accession TH, 100
(Table 2). However, it appeared in
stems only in trace amount, 1i.e.
0.006%, as compared to leaves
(0.188%). As reported, in Vietnam
traditional medicine practitioners 20
often employed both leaves and 0.0
sterns Of Cat’s whiskers to prepare 0E+00 1E+10 2E+10 3,E41:ma4.sf10 5E+10 6,E+10 7 E+0
herbal remedies, whereas i1n some
European countries, only leaf

extracts are of concern. Our data

Amount (mg)
o
o

Figure 1. Linearity of HPLC protocol revealing the
precision and accuracy of the analytical method. Y
axis shows the amount of standard sinensetin in

proved that if higher amount of mg/ml. X axis is the peak area determined.
sinensetin is expected in Orthosiphon
stamineus Benth. herbal remedies, =1
only leaf should be the part of use. sy 1R
As an outcome of HPLC o 4] o 3
analyses, we found plant extracts § ] 2
from the accession TH, contained the 00 oR— 50
highest concentration of sinensetin. i
Hence, the plants of this accession 0- Lo
was then selected for in-vitro 20 0 R
propagation studies. Wavelength (nm)’
: ; Figure 2. UV-VIS absorbance spectra of standard
fi-vitro propagation . . sir?ensetin (a), and of the piantiample's eluent at
Results presented in Figures 4 ca. 16.15 min. (b).
and 5 indicate that the formation and
growth of Orthosiphon stamineus i
Benth. shoots in vitro were obviously
regulated by the presence of NAA .
and BAP in the culture medium. The _ _ 8
best rate of shoot proliferation and ¢ | § % °© g
elongation were observed for the MS “ " \ ‘I &
medium [11] containing 0.10 mg/l Al vﬁ
BAP and 0.05 mgl NAA that @~ > ug N
permitted a multiplication rate of 4 — ! - % = m %
5 folds after every 4 weeks with Elution time (minutes)
vigorous shoots. Figure 3. RP-HPLC chromatograms of standard
An increase of the BAP sinensetin (a), and of the leaf extract derived from
the accession TH, (b).

concentration from 0 mg/l to 0.10 and
0.25 mg/l correspondingly enhanced
the average number of regenerated shoots per explant. However, further increase of
BAP concentration to 0.50 and 0.70 mg/l inhibited the growth rate of regenerated
shoots, produced less axillary buds, and consequently lower multiplication rate.
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Table 2. Sinensetin content in the Vietnamese Orthosiphon stamineus Benth. accessions"

Analytical specimens

Sinensetin content

No. Name of Collection site Type of extracts (% dry weigth)
accession
1 HN, Thanh tri, Ha ndi Leaf 0,091 £ 0,012
2 HN, Thanh tri, Ha noi Leaf 0,121+ 0,010
3 HN, Thanh tri, Ha ndi Leaf 0,087 + 0,005
Leaf 0,188 + 0,002
4 TH, Ha Trung, Thanh Hoa Stem + Leaf 0,059 + 0,015
Stem 0,006 + 0,003
5 TH, Thanh Hoa City Leaf 0,128 + 0,005
6 TH, Thanh Hoa City Leaf 0,087 + 0,013
7 PT, Viet Tri, Phu Tho Leaf 0,033 £ 0,021
8 PT, Viet Tri, Phu Tho Leaf 0,049 + 0,018
9 PT, Viet Tri, Phu Tho Leaf 0,012 £ 0,005
10 QN, Tra My, Quang Nam Leaf 0,002 + 0,002
“’Values represent means of at least twige replicated experiments + SD.
Supplementing NAA at a low 70 -
concentration (0.05 mg/l) to the BAP- .
containing media improved the shoot 3 | 5,04
elongation and vigor. However, a higher 55'0 456
concentration of NAA (0.10, 0.15 and :*]
0.20 mg/l) induced callusing in some %30
explants and reduced the shoot Z201 e
proliferation. E 104 hd b 120
Root formation of regenerated 0"[)) . o - G o
shoots in-vitro was found in the highest Y Y Cum:z ;me v e

efficiency with the MS/2 medium
supplemented with 0.1 mg/l NAA (data
not shown). 100% shoots produced roots
within 3 weeks in this culture medium.

After rooting stage, almost all
regenerated plants were successfully
transferred to soil. For O. stamineus
Benth., we encountered no major
problem in regard to the adaptation of
in-vitro regenerated plants to ex-vitro
conditions, although we have observed
slight effects of humidity and water-
logging on the survival rate of the
plants. For this reason, a soil condition
that provides a good drainages 1s
recommended during the initial period
after transfer. We obtained satisfactory
results when the micropropagated

~4—-[BAP| =000 mg? —O—(BAP|=0,10mg! —&— (BAP| =025 mg/
~O—[BAP) =050 mg!  —¥%— [BAP] =0,70 mg/

Figure 4, Effects of BAP on the regeneration rate of
Orthosiphon stamineus Benth. shoots in-vitro
(medium supplemented with 0.05 mg/l NAA).

&
o

5,04

o
[=)

C e
=

Multiplication rate (folds)
o
o

2,0
1,36
1,0 X _-ﬁy—’_'_g:% }(1)3
0,0 - - e A
Day 0 Day 7 Day 14 Day 21 Day 28
Culture time

—&—[NAA] = 0,00 mg/l =O— [NAA] = 0,05 mg/l —0— [NAA] = 0,10 mg/]
—&— [NAA] = 0,15 mg/l =X~ [NAA] = 0,20 mg/l

Figure 5. Effects of NAA on the regeneration rate of
Orthosiphon stamineus Benth. shoots in-vitro
(medium supplemented with 0.1 mg/l BAP).
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plants were first grown in sand within first 3 weeks before being transferred to soil.
More than 90% of the plants were successfully adapted to ex-vitro under these
conditions. No extraordinary feature was observed for the micropropagated plaats as
compared to the donor and wildly growing plants (see Figure 6).

Figure 6. In-vitro propagation of Cat’s whisker (Orthosiphon stamineus Benth.) (a)
Regeneration of shoots from aseptic cultures, (b) Rapid propagation of shoots in the
multiplication medium, (c) In-vitro shoots produced roots in the rooting medium, (d)

In-vitro regenerated plants after transfer to ex-vitro conditions.

RAPD-PCR analyses of regenerated plants

Regenerated plants were examined
for the genetic homogeneity and uniformity
as compared the donor plant by analyses of
DNA fingerprinting using RAPD-PCR
technique. Different RAPD-PCR primers
purchased from Operon Technologies
(USA), including OPA-3, 4, 5, 8, 9, 10, 14,
15, 17, 18, 19, and 20 (see
http://www.operon.com), were employed for
the assays. No variation 1in DNA
fingerprintings was found in regenerated

Figure 7. DNA fingerprintings using RAPD-PCF

technique reveals the genetic homogeniety ant

plants of different ages as compared to each uniformity among regenerated plants (R1- 6) a

compared to the donor plant (D). M: molecular
weight marker.
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other as well as to the donor plant (see an example using RAPD-PCR primer OPA-18
shown in Figure 7).

These results revealed that the Orthosiphon stamineus Benth. plants produced
by shoot-bud tissue culture technique showed a high level of genetic homogeneity and
uniformity. Such results have been previously reported in micropropagation of various
medicinal plant species (Banthorpe, 1996; Camper et al., 1997; Wildi et al., 1998;
Shoyama et al., 1997).

4. Conclusions

Our experiments on HPLC analyses of sinensetin in Vietnamese Orthosiphon
stamineus Benth. accessions and in-vitro propagation of the clone containing high
content of sinensetin led to the following main conclusions:

- Variation of sinensetin content were observed between leaf and stem extracts
and among ten Orthosiphon stamineus Benth. accessions collected in Northern
Vietnam. Apart from genetic factor, the growing conditions and post-harvesting
technique might have played important role in the accumulation of sinensetin.

- MS basal medium supplemented with 0.1 mg/l BAP and 0.05 mg/l NAA was the
most effective shoot induction medium, permitting a multiplication rate of about 4 — 5
every 4 weeks for the highest sinensetin containing accession, i.e. TH,. Whereas, MS/2
medium supplemented with NAA (0.1 mg/l) was the most efficient rooting medium,
inducing 100% shoots to form roots in vitro within 3 weeks of culture initiation. No
major problem was encountered for Orthosiphon stamineus Benth. regenerated plants
after the transfer to ex vitro conditions.

- Regenerated plants showed a high level of genetic homogeneity and uniformity
revealed by DNA fingerprintings using RAPD-PCR technique.

Hence, our study demonstrates that plant tissue culture technique could be used
as an efficient tool for rapid propagation of Cat’s whisker clones and as an adjunct
method for standardized production of medicinal materials derived from Vietnamese
Orthosiphon stamineus Benth. genotypes in the future.
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XAY DUNG QUY TRINH NHAN NHANH IN-VITRO DONG
CAY THUOC RAU MEO (ORTHOSIPHON STAMINEUS BENTH.)
CUA VIET NAM CO HAM LUONG DUGC CHAT SINENSETIN CAO
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Cay Rau méo (Orthosiphon stamineus Benth) 1a loai cay thuéc quy da duge su
dung tit lau trong y hoc ¢6 truyén Viét nam. Gdn day ciy thudc nay duge nhiéu phong
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thi nghiém tai mét s6 nudc tién tién quan tdm nghién cdu va dudc dién mét s6 nudc
Chau Au ghi nhan 1a mét loai cay thude c6 kha nang diéu tri cac bénh lién quan dén
duong tiét niéu nhu viém than, soi than... Trong d6, hgp chit thudéc nhém flavonoid la
sinensetin dudc quan tdm hon ca.

Ké&t qua phan tich HPLC trong nghién citu nay cho thdy hgp chit sinensetin cé
mit trong dich chiét 14 cla tat ca cdc dong Rau méo thu thap & Viét nam. Tuy vay, ham
lugng hgp chit nay rit dao dong, tu 0,002% dén 0,188% (ham lugng chit kho).
Senensetin ciing ¢6 trong than, nhung chi 6 lugng vét. K§ thuat nudi cdy mé thuc vat 1a
mét phuong phap hiéu qua dé nhan giong cac dong cdy Rau méo. Trong d6, méi trudng
nhan giéng ¢6 thanh phin khoang co ban MS (Murashige va Skoog, 1962) b sung 0,1
mg/l BAP va 0,05 mg/l NAA cho hé s6 nhan chéi dat 4 — 5 14n sau c 4 tuan nubi ciy.
Cac cAy con nudi cdy mé sau khi duge chuyén ra ngoai dat tréng cé cac dic diém sinh
trudng va phat trién déng déu, gidng nhau va giéng cdy me ban dau. Tinh 6n dinh di
truyén caa ching con duge khing dinh bing chi thi ADN (RAPD-PCR).

K&t qua nghién cfu cua ching toi cho thay ky thuat nudi cdy mé thuc vat in vitro
két hop véi cac k§ thuat phan tich chi thi héa hoc va chi thi ADN cé thé duge ap dung
phuc vu muc dich bao tén, phat trién ngudn gen cay dudc liéu quy va tiéu chuén héa
ngudn nguyén liéu lam thudc ti cac loai thao mdce 6 nudce ta trong tuong lai.
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