JDRAS

JDRAS

10.5005/jp-journals-10059-0030

Original Research

Micropropagation of Dhumrapatra (Aristolochia
bracteolata Lam.): An Important Medicinal
Plant of Ayurveda
1

Archana G Mhase, 2Ritu Sinha, 3Arun M Gurav, 4Gajendra Rao, 5Anupam K Mangal, 6Narayanam Srikanth

ABSTRACT

INTRODUCTION

Aim: Dhumrapatra is an important medicinal plant used in
Indian system of medicine. Due to overexploitation and unsystematic collection, it is becoming rare and endangered in some
parts of India. To meet the demand of the authentic drug and
propagate the plant on a large scale, an in vitro propagation
technique has been developed for Dhumrapatra.

Aristolochia bracteolata Lam. (syn. Aristolochia bracteata
Retz.) belongs to family Aristolochiaceae known as
Dhumrapatra in Ayurveda.1 It is a perennial herb found
in plains of northern India from Haryana and UP, southward to peninsular India up to Maharashtra, Andhra
Pradesh, and as a weed in black soil. Locally, it is called
as “Keetmari,” as it exhibits insect repellant properties
due to presence of aristolochic acid.2-6
In Indian system of medicine, Dhumrapatra is mainly
used as a single drug.7 The drug possesses purgative,8,9
antipyretic,8,9 anti-inflammatory,6,8,9 anthelmintic, emmenagogue, alterative, and abortifacient properties.3,10 Its root
is used to treat syphilis, gonorrhea, expelling roundworms, and skin diseases.3,8,9 Leaves are bitter and used
to cure worm infestation, dysmenorrhea, joint pain, urticaria, skin disorders, intermittent fever, dry and weeping
eczema, and ulcer.3,7,8 In Northern Nigeria traditionally, it
is reported in the treatment of gastric cancer, lung inflammation, dysentery, snake bite, and scorpion stings.6
The major chemical constituents isolated and reported
from the plant are aristolochic acid, magnoflorine,
N-acetylnornuciferine, aristolactam, β-sitosterol, and ceryl
alcohol.7 It also contain esters, aristolactams, aporphines,
isoquinoline, benzylisoquinoline, amides, lignans, coumarin, terpenoids, benzoids, and many others.8
As there are no systematic protocols of ex situ and
in situ conservation of this medicinally important plant,
an efficient in vitro protocol has been developed and
presented in this study.

Materials and methods: The collected plant was identified
with the help of floras. Murashige and Skoog basal (MS)
medium was prepared as per the standard protocol. Surface
sterilization of explants was done with the help of disinfectant
and 0.1% solution of HgCl2. Media were autoclaved at 121°C
under 15 lb/inch2 pressure for 15 minutes. Cultures were incubated at 22°C ± 2°C and 8 hours photoperiod with light intensity
of 3000 lux. Observations were recorded after a 4-week period.
Results: Best establishment of shoots (20 nos.) was found in
MS media augmented with 0.5 mg/L kinetin (Kn). Maximum
roots (2–3 nos) produced in MS were fortified with 3 mg/L
indolebutyric acid (IBA). Maximum number of shoots and
roots were achieved on nodal explants inoculated on MS + Kn
(0.5 mg/L) + 0.1% polyvinylpyrrolidone (PVP).
Conclusion: The in vitro propagation protocol developed for
Dhumrapatra would be beneficial for rapid multiplication and
conservation of important medicinal plant.
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MATERIALS AND METHODS
Plant Material and Source of Explants
Plantlets were collected from Ranjangaon area, District,
Pune, Maharashtra state of India, and planted in the
garden at Regional Ayurveda Institute for Fundamental
Research, Pune.

Identification and Authentication of Plant
The plant was identified by the botanist of the institute
and authenticated with help of flora of Maharashtra.5
Herbarium specimens were prepared11 and deposited in
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the herbarium section of the institute with the voucher
specimen number 3456.

RESULTS

Explants Source and Preparation of Explants

Nodal segments obtained from in vivo-grown plants
were inoculated on MS basal, MS fortified with different concentrations of phytohormones viz., BAP (1–4
mg/L), TDZ (0.5–2 mg/L), Kn (0.5–2 mg/L), and NAA
(0.1 mg/L) singly as well as a combination of MS + BAP
(1–4 mg/L) + NAA (0.1 mg/L), and 0.1% PVP was added
to check the leaching in the medium. Out of these media,
shoot formation was observed in BAP (1–4 mg/L), TDZ
(0.5–2 mg/L), Kn (0.5–2 mg/L) and NAA (0.1 mg/L);
however, leaching of phenols in the medium was
observed. Addition of 0.1% PVP enhanced the shoot
growth and reduced amount of the leaching. Multiple
shoots were observed on Kn (0.5–2 mg/L). Maximum
5 to 20 numbers of shoots developed in Kn (0.5 mg/L) and
lowest 2 to 10 numbers of shoots in Kn (2 mg/L). Details
of results are displayed in Tables 1 to 4 and Figure 1.

In vitro regeneration studies were initiated using nodal
segment as explants collected from the plants grown in
the garden. The explants were thoroughly washed under
running tap water for 30 minutes and then soaked in
5% Bavistin (v/v) solution for 1 hour and thoroughly
washed under running tap water. These explants were
again soaked in 5% Tween 20 solution (HiMedia) for half
an hour and thereafter washed under running tap water
for further 30 minutes. Thus, the washed explants were
sterilized with 0.1% mercury chloride solution (HiMedia)
for 1 minute and rinsed three times with sterile distilled
water under aseptic conditions.

Media Preparation and Inoculation
The MS salt medium supplanted with 3% sucrose (w/v)
(HiMedia, India) was used in all experiments. The pH of
the medium was adjusted to 5.8 to 5.9 with 0.1 N NaOH
or HCl prior to adding agar 0.8% (w/v) (HiMedia, India);
20 mL of this molten medium was dispensed into culture
tubes, which were plugged with non-absorbent cotton
wrapped in double-layered gauze cloth. The media was
steam sterilized for 20 minute at 121°C at 15 lbs/inch2
pressure. The MS basal medium was supplemented with
different concentrations of benzylaminopurine (BAP),
thidiazuron (TDZ), Kn, naphthalene acetic acid (NAA),
and indol-3-butyric acid (IBA) singly or in combinations
with other hormones.12
Surface-sterilized nodal segments were trimmed to
about 2 cm long, possessing at least one axillary bud,
and inoculated on to MS basal alone or MS fortified with
different concentrations of plant growth regulators viz.,
BAP, TDZ, KN, NAA, and IBA singly or in combinations.

Direct Shoot Regeneration from Nodal Sector

Table 1: Effect of BAP on nodal sectors of A. bracteolata Lam
Medium
MS plain
MS + BAP (1 mg/L)
MS + BAP (2 mg/L)
MS + BAP (3 mg/L)
MS + BAP (4 mg/L)

Callus
formation
–
–
–
–
–

Average number of
shoot with ± SE
–
0.94 ± 0.72
1. 81 ± 0.83
2.23 ± 0.82
1.27 ± 0.77

Root
formation
–
–
–
–
–

Table 2: Effect of Kn on nodal sectors of A. bracteolata Lam
Callus
Medium
formation
MS plain
–
MS + Kn (0.5 mg/L) –
MS + Kn (1 mg/L)
–
MS + Kn (1.5 mg/L) –
MS + Kn (2 mg/L)
–

Average
number of
shoot with ± SE
–
17.92 ± 0.94
13.78 ± 0.92
11.25 ± 0.88
7.93 ± 0.85

Average
number of
root with ± SE
–
3.85 ± 0.62
3.37 ± 0.58
2.83 ± 0.44
2.79 ± 4.43

Table 3: Effect of TDZ on nodal sectors of A. bracteolata Lam

Culture Conditions
All cultures were incubated at 8-hour photoperiod under
illumination of cool, white fluorescent tubes with light
intensity of 3000 lux at 22°C ± 2°C. Cultures were examined after 2 to 3 weeks. All the experiments were repeated
thrice with 21 replicates.

Medium
MS + TDZ (0.5 mg/L)
MS + TDZ (1 mg/L)
MS + TDZ (1.5 mg/L)
MS + TDZ (2 mg/L)

Callus
formation
–
–
+
+

Average number
of shoot with ± SE
1.31 ± 0.62
1.27 ± 0.58
0.62 ± 0.42
0.51 ± 0.39

Root
formation
–
–
–
–

Table 4: Effect of BAP and NAA on nodal sectors of A. bracteolata Lam
Medium
MS + BAP (1 mg/L) + NAA (0.1 mg/L) + 0.1% PVP
MS + BAP (2 mg/L) NAA (0.1 mg/L) + 0.1% PVP
MS + BAP (3 mg/L) NAA (0.1 mg/L) + 0.1% PVP
MS + BAP (4 mg/L) NAA (0.1 mg/L) + 0.1% PVP
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Callus
formation
–
–
–
–

Shoot
formation
+
+
+
+

Root
formation
–
–
–
–

Observations
Little sprouting of shoot
Sprouting of single shoot observed
Little sprouting of shoot observed
Shoot sprouting observed
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Table 5: Effect of IBA on in vitro-grown shoots of
A. bracteolata Lam
Medium
MS + IBA (1 mg/L) + 0.1% PVP
MS + IBA (2 mg/L) + 0.1% PVP
MS + IBA (3 mg/L) + 0.1% PVP
MS + IBA (4 mg/L) + 0.1% PVP

Callus
formation
–
–
–
+

Average number
of root with ± SE
0.5 ± 0.35
2.34 ± 0.43
2.85 ± 0.59
0.49 ± 0.29

Root Formation
In vitro-grown shoots were transferred to MS medium
supplemented with IBA (1–4 mg/L) + 0.1% PVP. Root
induction was observed in all concentrations of IBA, and
maximum 2 to 3 roots per shoot were observed within
three weeks in IBA (3 mg/L) + 0.1% PVP. Shoots inoculated on kinetin 1 to 4 mg/L also produced 2 to 3 roots
per shoot simultaneously. Details are given in Tables 2, 5
and Figure 1.

Acclimatization and Hardening
Acclimatization and hardening trials were conducted
on cocopeat, garden red, black cotton soil, and mixture
of black soil and sand (1:1); 70 % of plantlets survived
following transfer to the field.

DISCUSSION
In the present investigation, response of nodal segment
on MS medium augmented with BAP, Kn, TDZ, NAA
was studied. Maximum average 17.92 ± 0.94 number of
shoot formation was observed on 0.5 mg/L Kn than
the shoot formation on BAP (1–4 mg/L) and TDZ (0.5–2
mg/L). Similarly, Abu-Romman et al13 observed the
maximum shoot induction of nodal explants of Cucumber on MS fortified with Kn than other cytokinins viz.,
BAP and TDZ.
Earlier studies reported that BAP (4 mg/L) + NAA
(0.5 mg/L) produced multiple shoots (6.5), while Kn
combined with NAA did not induce shoots,14 and BAP
(1 mg/L) + NAA (1 mg/L) regenerated 2.6 shoots from
nodal segment.15 In the present study, it was observed that
Kn alone at various concentrations 0.5 to 2 mg/L + 0.1%
PVP produced profuse multiple shoots (20 nos.) within a
3-week period with 3 to 4 roots per explants. Response of
nodal segment that was recorded using 1 to 4 mg/L BAP
showed swelling of node and sprouting of shoots (1–3)
after 4 weeks, and after the addition of 0.1% PVP, growth
rate was enhanced and control over the leaching was
achieved. In many plants, leaching of phenol content may
change the chemical nature of medium and ultimately
hamper the growth of explants. Medium containing TDZ
(0.5–2 mg/L) also responded better but callus formation
was observed; hence, TDZ was not found suitable for

stimulating shoot induction as compared with the other
hormones tried.
In contrast to our result, BAP was reported as the most
effective plant growth hormone for shoot induction and
multiplication in other species of Aristolochia. Chandra
Prabha et al16 reported that shoot tips and nodal segments
of A. indica L. inoculated on MS medium fortified with
BAP (1 mg/L) produced an average of 9.07 ± 0.37 and
13.71 ± 0.25; Kn (1.5 mg/L) showed 8.13 + 0.39 and 10.33
± 0.79; and TDZ (0.5 mg/L) produced 9.00 ± 0.48 number
of shoots with 6.72 cm ± 0.25 average height per explants
respectively. Similarly, in Aristolochia saccata Wall. and
Aristolochia cathcartii Hook.f., the effect of BAP singly and
in combination with NAA showed better response toward
shoot formation. BAP (3 mg/L) + NAA (1.00 mg/L)
produced maximum of 3.4 ± 0.55 number of shoots in
A. saccata, whereas in A. cathcartii, BAP (4 mg/L) combined with 0.5 mg/L NAA produced 6.2 ± 0.44 number
of shoots per explants.17 Also, combination of BAP (2
mg/L) + NAA (0.5 mg/L) was found to be beneficial
in shoot production from nodal explants of Aristolochia
tagala Champ.18
Induction of roots from in vitro-grown shoot was
easily achieved on IBA (1–4 mg/L) with 2 to 3 roots per
shoots within 3 weeks in the present study. Similarly,
the highest number of rootlets/in vitro-grown shoot 3.8 ±
0.26 was observed on ½ MS supplemented with 1.0 mg/L
IBA.15,19 However, Sebastinraj and Sidique observed the
maximum 11.1 ± 0.6 root induction with 10.2 ± 0.7 on
0.3 mg/L IBA.

CONCLUSION
The developed in vitro propagation protocol may be
helpful for the mass production of plantlets which could
be cultivated, transplanted in the barren land, or for
commercial plantation. It would also be useful for conservation and multiplication of this important medicinal
plant of Ayurveda.
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Fig. 1: In vitro grown shoots, roots, and hardening of the plant
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fgUnh lkja”k
èkwezi= ¼,fjLVksyksfdvk czSdVhvksysVk ySe-½ dk lw{eçoèkZu% ,d egRoiw.kZ vk;qosZnh;
vkS’kèkh; ikni
mís”;% Hkkjrh; fpfdRlk iífr esa ç;qDr èkwezi=] ,d egRoiw.kZ vkS’kèkh; ikni gSA vR;fèkd miHkksx rFkk vO;ofLFkr laxzg.k
ds dkj.k Hkkjr ns”k ds dqN fgLlksa esa ;g nqyZHk rFkk foyqIrçk; gks jgk gSA çekf.kr vkS’kèkh dh vkiwÆr ds fy, rFkk cM+s
iSekus ij ikSèks dks mxkus ds fy,] èkwezi= dh] bu foVªks çksisxs”ku rduhd dks fodflr fd;k x;k gSA
lkexzh rFkk fofèk;k¡% ¶yksjk dh enn ls lax`ghr ikSèks dh igpku dh x;hA ekud çksVksd‚y ds vuqlkj eqjkf’kxs rFkk Ldwx
csly ekè;e dks rS;kj fd;k x;kA dhVk.kquk”kd rFkk 0-1% ejD;wfjd DyksjkbM dh enn ls ,DlIykaVl dk lrgh
jksxk.kquk”ku fd;k x;kA ekè;e dks 121 fMxzh lsfYl;l rkieku rFkk 15 ,ych,l@oxZ bap ds nkc ij 15 feuV~l ds
fy, v‚VksDyso fd;k x;kA dYplZ dks 22 Iyl ekbul 2 fMxzh lsfYl;l rkieku rFkk rhu gtkj yDl dh rhozrk okys
çdk”k ;qä QksVksihfj;M ij 8 ?kaVs bUD;wcsV fd;k x;kA fujh{k.kksa dks pkj lIrkg i”pkr fjd‚MZ fd;k x;kA
ifj.kke% 0-5 fexzk çfr yhVj ds,u- ds }kjk laoÆèkr ,e~- ,l- fefM;k ij loZJs’B “kwV ¼dqy la[;k & 20½ dks LFkkfir fd;k
x;kA 3 fexzk çfr yhVj vkÃ-ch-,- }kjk ,e~-,l- –<+h—r djus ij vfèkdre :V~l ¼2&3 la[;k½ çkIr gq,A ,e~- ,l- $
ds,u- ¼0-5 fexzk çfr yhVj½ $ 0-1% ih-oh-ih- ij lapkfjr uksMy ,DlIykaVl }kjk vfèkdre “kwV rFkk #V çkIr gq,A
fu”d’kZ% èkwezi= ds fy, fodflr bu foVªks çksikxs”ku çksVksd‚y rhoz xq.ku rFkk egRoiw.kZ vkS’kèkh; ikni ds laj{k.k gsrq
ykHknk;d fl) gksxkA
eq[; “kCn% laj{k.k] datosZ”ku] g‚jeksUl] fjtsusjs”ku] bu foVªks
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