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Podophyllum pleianthum Hance has been traditionally used in Taiwan for healing snake bitten and
wounds. It is also valuable for containing podophyllotoxin—an precursor of effective anti-tumor agents
treated in clinical medicine. Due to slow-growing habit and over-collection, P. pleianthum is rare from its
natural habitation. We report here the results of callus induction of P. pleianthum from different parts of
regenerated plantlet. Our data revealed that solid medium containing BS salts with 2-3 mg/L 2,4-D was
essential for root callus formation, but the induction rate was as low as 30%. When presence of 10-15 mg/L
NAA, it was more effective than 2,4-D for initiating callus from stems of P. pleianthum, and the induction
rate reached 90%. Methanol extraction of callus derived from different parts of P. pleianthum was further
analyzed by HPLC (equipped with a photodiode array detector) for podophyllotoxin detection. A metabolite,
extracted from root-induced callus, appeared at the same time (10.1 min) with the same UV absorption
spectra as authentic podophyllotoxin was observed.

Key words: Podophyllum pleianthum, Podophyllotoxin, Callus induction.
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Fig. 1. Structure of podophyllotoxin (A), etoposide (B)
and teniposide (C).
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Fig. 2. Plantlet of P, pleianthum Hance.
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Table 1. Callus induction of different part of P pleianthum Hance

Materials Growth' % (conformed number /inoculated number)
Leaf +/=2 95 (42/45)
- 5 (2/45)
Leaf stalk +/— 100 (8/8)
Shoot tip + -+ 100 (8/8)
Root - 100 (2121

1 Growth medium: BS basal medium, 1 mg/L 2,4-D, and 0.1 mg/L kinetin.

2 — : Explant browning.

+/— 1 Explants remain green, some reveal sign of cell proliferation.

+ : Explants show callus formation.
+ =+ : Explants remain green with mass callus formation.
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Table 2. Effects of basal medium on callus induction

% (conformed number /inoculated number)

Growth BDIKO.1' MDIKO.1? BD!® MD1*
=3 0 (3/15) 0 533 (16/30)
. +/— 0 66 (10/15) 100 (13/13) 46.7 (14/30)
Shoot tip
+ 0 (2/15) 0 0
++ 100 (8/8) 0 0 0
1 B5 basal medium, 1 mg/L 2,4-D, and 0.1 mg/L kinetin.
2 MS basal medium, 1 mg/L 2,4-D, and 0.1 mg/L kinetin.
3 B5 basal medium and 1 mg/L 2,4-D.
4 MS basal medium and 1 mg/L 2,4-D.
5 — : Explant browning.
+/— ¢ Explants remain green, some reveal sign of cell proliferation.

+ : Explants show callus formation.
-+ + : Explants remain green with mass callus formation.

£= Kinetin RECEH K WEHEMRT L IZE

Table 3. Effects of kinetin and light intensity on callus induction

% (conformed number /inoculated number)

Growth BDIKO.1! BD1K0.2? BD1K0.5>
—4 6.1  (2/33) 0 57.1  (24/42)
o +/— 57.6  (19/33) 54.5 (18/33) 143 (6/42)
Low light intensity
+ 121 (433) 455 (15/33) 28.6 (12/42)
++ 242 (8/33) 0 0
- 0 214 (3/14) 28.6  (4/14)
Dark +/— 182  (4122) 28.6 (4/14) 357 (5/14)
+ 81.8  (18/22) 50.0 (7/14) 35.7 (5/14)
++ 0 0 0

1 B5 basal medium, 1 mg/L 2,4-D, and 0.1 mg/L kinetin.
2 BS basal medium, 1 mg/L 2,4-D, and 0.2 mg/L Kinetin.
3 BS basal medium, 1 mg/L 2,4-D, and 0.5 mg/L kinetin.
4 — : Explant browning.

+/— * Explants remain green, some reveal sign of cell proliferation.

+ : Explants show callus formation.
=+ + : Explants remain green with mass callus formation.

Fo 0.2 81 0.5 mg/L B » FFERHBIBEER 50.0
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BEZE 28.6% - f3d LR - BB EX
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Table 4. Effects of auxin and light intensity on callus induction

% (conformed number /inoculated number)

Growth BD1KO.1'! BN10K0.17 BN15K0.1°
—4 6.1  (2/33) 9.1  (2/22) 273 (6/22)
o +/— 57.6 (19/33) 409  (9/22) 227 (5/22)
Low light intensity
+ 121 (4/33) 333 (6/22) 50.0 (11/22)
+ + 242 (8/33) 227 (5/22) 0
- 0 0 0
Dark +/— 182 (4/22) 91 (2/22) 727 (16/22)
+ 81.8 (18/22) 72.7 (16/22) 9.1 (2/22)
+ + 0 182 (4/22) 182 (4/22)

1 B5 basal medium, 1 mg/L 2,4-D, and 0.1 mg/L kinetin.
2 B5 basal medium, 10 mg/L NAA, and 0.2 mg/L kinetin.
3 BS basal medium, 15 mg/L NAA, and 0.5 mg/L kinetin.
4 — : Explant browning.

+/— : Explants remain green, some reveal sign of cell proliferation.

+ : Explants show callus formation.
, -+ + : Explants remain green with mass callus formation.

xE REGESESCFE

Table 5. Callus induction from root

BD2A' BD3A’
Growth % (conformed number Growth % (conformed number
/inoculated number) /inoculated number)
-3 53.8  (7/12) - 45.1  (28/62) -
+/— 38.5 5/12 /— 45.1 28/62
Low light intensity (5/12) * ( )
+ 0 + 9.8  (6/62)
+ + 0 ~+ + 0
— 44.8 (56/125) — 375 (6/16)
+/— 38.4 (48/125) — 313 (5/16)
Dark
+ 12.0 (15/125) +/— 31.3  (5/16)
++ 4.8  (6/125) + 0

1 B5 basal medium, 2 mg/L 2,4-D, and 1 g activated carbon.
2 B5 basal medium, 3 mg/L 2,4-D, and 1 g activated carbon.
3 — : Explant browning.

~+/— : Explants remain green, some reveal sign of cell proliferation.

+ : Explants show callus formation.
+ + : Explants remain green with mass callus formation.

0.1 mg/L kinetin Z ¥EEE P (F—) » Ft » 5
W HEBENSS 283 mg/L 24-D K1 gL iE
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3 mg/l 24-D ZHEBENTHEIREEGHEE
HER o FERS R 16.8 B 31.3% 0 116 /)
RFge e iR ERAEK-EH Imgl EHF 9.8%
S0 2 mg/l F KRB FGHBERK - HEE (&

HETED AR A LG HR o AR ET A B R 0 A AR
BBERIE - RO ARGR - MR RER
ORISR - TERTE RS R EHFEERAET
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ST EE R A PR R FI R R B R
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Fig. 3. HPLC chromatogram (at 205 nm absorption) of authentic podophyllotoxin (A), extract of root-
induced callus (B), and the mixture of both (C).
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Fig. 4. Ultraviolet absorption spectrum of authentic podophyllotoxin (A) and the metabolite in root- induced

callus (B).
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