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In vitro Culture and Establishment of Rapid Regeneration System of
Rauvolfia vomitoria
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Abstract: To constructe the rapid regeneration system of Rauvolfia vomitoria Afzel., the effects of plant growth
regulators on callus induction, differentiation, and rooting were studied with young stems as explants. The results
showed that the optimal medium for callus induction was MS+2,4-D 1.0 mg L"*+TDZ 0.5 mg L or MS+2,4-D
2.0 mg L1+TDZ 0.5 mg L with callus induction rate of 100%. The optimal medium for callus differentiation
was MS+6-BA 3.0 mg L1+NAA 0.1 mg L with shooting rate of 46.6% and average buds of 3.04. So, these
would lay a foundation for studying on rapid regeneration and genetic transformation of R. vomitoria.
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1.1 #6t

it 35 %% K (Rauvolfia vomitoria Afzel.) £/
PSR 2 AR A B o B JA Sl et B AR 4 E IR R L,
Pt T2 AEE N

1.2 SMEARIRENE
AL B B A A AR, PV IR
ALK ARYE 30 min J&, ZRIBKMYE 2~3 I, ¥
FEOAR T F 70%EFRM 20 s 5, HT 2%IK &
BT 7~8 min, FEIJC B KTHE 5~8 K.

1.3 AGARKES

VRG22V A E N 5 mm 258, i
F P 0.5 cm=0.5 cm Rl T84 A FAEYAE K
WA MS 55375 I, 78 28°C BRER 9%, 4 3d
MEE 1K, 30 d it @R ==L A SME
PRH 1 BERD (R AME AR S5 B AL B B R 27 AN B AR,
HE 3.

1.4 FRHHES

¥ @ H U585 6-BA (1.0~4.0 mg L1+
NAA (0.05~0.5 mg LY MS 55773L |, BEE59% 1
JE JE %24 16 h d EHEEEFR(OE5E 2 000 wmol m2s2),
3 d WM LK, 6 AEGHH R =(O L 2
A L B i A7 2 8 20 <100%

1.5 MNEFHARES

WEZEKSE 1~2 om K, VIBCRZE, 46
EEAFWEE NAA FITIBA [ 1/2MS LR R 73 b
4 Ji G Gt A iR R AR B B, R I E AR AR
IRk,

1.6 HHEBR
B O A AR E B BB IR B 3T A (B AN TF),

B 2~3 d Je B Sl . £ AR T A
5~7d ZkHT, RRE mAE RN BATE IR LR
B, IR R D o
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2.1 RGHALWIBES

o PR SME AR B AR K K R 2,4-D.
NAA. IBA FIE 4l sy 23R KE 6-BA 5 TDZ 1)
MS Bi 3k b, 3T A R A KRS R E A A
ZUH SR PR R ARG . BB, ShZEVBAE
P ] DAL BRI S A (A 1 A), (HR
[ FE A A TR 1 TR0 i ZH A 5 B R AN [ (3R
1), % IBA A1 6-BA 4b, 2,4-D. NAA Al TDZ ¥JfE
FFEGAL4, H TDZ>2,4-D>NAA.

M2 7 W, 7£2.0 mg L1 2,4-D+0.5 mg L1 NAA,
20mg L124-D+05mgL16-BA, 1.0mg L224-D+
05mg Lt TDZ, 20 mg L 24-D+05 mg L TDZ,
2.0 mg L1 6-BA+0.5 mg Lt NAA 5554 F,
REN 100%. FMERLE 2,4-D+TDZ HA MR 7
B iigE 3d, FFiRFEAEGAL, — A esd
SV, — 8] 5 RN HIME A B A A 2H 278 1
Hi A S E KRG, EHEK; 1F 2,4-D+
6-BA F1 2,4-D+NAA 2l &, FMEAR R sh@ G4
ZURAEI T A8, — B — it TfE 6-BA+
NAA A, BOHA Gk, 5o EEmA
SUA B HERMEHARERKEN, 5S4
I 8 A2 A A A e AR R 97 58 MS+2,4-D
1.0mg L1+TDZ0.5mg L8, MS+2,4-D2.0mg L1+
TDZ05mg L.

2.2 6-BA 5 NAA B Eb it & R 2t s ma

ANFEHEE 6-BA 5 NAATC L X 3 5 K15 S
T H L= A A 2 A — B2 (R 3). 6-BA
WEEXT AR A B 2 AR o 2. Bl
6-BA KRR N, @HHLE I EFERISE
Wi, HIFAREMIEMIC. FR, 6-BA/NAA
STEAGA L A ZEE R, LA R i
B ZUEK, I ZE R 010, S 2R N, Bl
6-BA/NAA LULAERIIEIN, ZF R WIRWIE R, &
P A 23t R R B3 (1 EOR W AR A gt 3RTH 2
T 2 6-BA/NAA LUEIE R 30 I, ZFAEE A
ARSI E(E 1:B).
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Table 1 Effects of plant growth regulators on callus induction
SRR HEE % KA He
Growth regulator (mg L™2) Callus induction rate State Volume
24D 0.1 40.0 W4k, BiFA Light green, loose +
0.5 nr &k, BFA Light green, loose +
1.0 81.3 R4k, BikA Light green, loose t
2.0 93.7 HEE, B Light green, loose et
4.0 83.3 RSk, Hiks, JAEBME{k Light green, loose, local browning ++
NAA 0.1 - - -
05 127 WA, iR, 2 0.1~0.5cm & Tawny, loose with 0.1-0.5 cm roots
10 237 WE, Hifs, #0.3~0.8cm K Tawny, loose with 0.3-0.8 cm roots
2.0 413 A, B, R 0.5~1.0cm & Tawny, loose with 0.3-0.8 cm roots +
4.0 917 WM, BifL, 2 0.1~0.5cm K Tawny, loose with 0.1-0.5 cm roots +
TDZ 0.1 91.7 ek, Bifd Light green, loose +H
05 96.3 HEE, B Light green, loose 4+
1.0 96.3 ek, Bifd Light green, loose T
2.0 933 WA, BiFS, KB Light green, loose, local browning ++
4.0 80.7 T, ¥4 E Tawny, serious browning ++
IBA 0.5~4.0 - - -
6-BA 0.5~4.0 - - -
R 2 R AR LA R 2 AR H S5 S
Table 2 Effect of plant growth regulator combination on callus induction
A AT HEE /% KA o
Growth regulator (mg L™2) Callus induction rate Status Volume
1 1.02,4-D+0.5 NAA 933 P, ik Light yellow, loose ++
2 2.02,4-D+0.5 NAA 100.0 B, B Light yellow, loose ++
3 1.02,4-D+0.56-BA 85.6 WA, 8% Yellow white, compact ++
4 2.02,4-D+05 6-BA 100.0 #A, B Yellow white, compact +H+
5 1.02,4-D+0.5 TDZ 100.0 B, HEF Light yellow, compact 4+
6 2024-D+0.5TDZ 100.0 W, FEF Light yellow, compact 4+
7 1.0 6-BA+0.5NAA 73.7 A8, ks, JRiRMELL Tawny, loose, local browning +
8 2.0 6-BA+0.5 NAA 100.0 AR, BiKS, BE#1E Tawny, loose, local browning +

2.3 REWRERSEFSHEE

ANEZFLEINIINAA KB R rh 5592 L g, 3
LA ER(E 1: C), [AI, BE NAA IR N
AR A AR R T S S R RS NAA IR
7901 mg L, AERHED, KHRAmK;
NAA KEHN 0.5 mg LI, AMREEZ, HARMIMN
2 NAA WK EIAF) 1.0 mg LI, AR R %5 60%:
2 NAA WKEE N 2.0 mg LI, AEARRN 13.3%.
XU IR L 1) NAA FIFAAR, 10 ik B NAA
XM R A IHIER . AAEFRBORIRR 1) 24 KA ok
F, IBAXHRE RIS 2R NAA Z. 24 IBA
WREN 05~1.0 mg LB, BEARIFEEE S SAMR, H
WRE D, Bk, PifiE KRS pR &t
RS SRR B R Sz, HE5m—
ARKEME, PERMEETE D, HIRAREE.

BRI, ZREZEMRZE. EREEFIRAKENRE, #
35 AR A MRS 77 ) i B IR RN 1/2MS+NAA
0.5mg L1, AL 100%, HHAAE KRS i,

F* 36-BA 5 NAA [t Ebxf A2 215 S 52

Table 3 Effect of 6-BA and NAA combination on induction of adventitious

buds

6BA  NAA  ERMEC MR BN
(mgLl) (mgLY Number Bud rate Average of

of callus 1% buds

1 1.0 0.1 45 20.0 2.10

2 1.0 0.5 45 13.3 1.20

3 2.0 0.1 45 333 2.90

4 2.0 0.5 45 26.6 1.92

5 3.0 0.1 45 46.6 3.04

6 3.0 0.5 45 40.0 1.56

7 4.0 0.1 45 533 2.40

8 4.0 0.5 45 46.6 1.86
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Fig. 1 In vitro culture and regeneration of Rauvolfia vomitoria. A: Callus induction; B: Induction of adventitious buds; C: Rooting of adventitious bud; D:

Regenerated plantlet; E: Training plantlet; F: Transplanted plantlet.
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o, H A KRR 2,4-D FINAA, iR E R
6-BA. F[IJE B 2R @G L5 S48 2 6-BA Al
NAA A0 1 22 25 R i 2305 28 FH 1 2
2,4-D fll 6-BA &MY, AL REKH, 2,4-D M
TDZ R A B S8 R Z B A 8 JR 30
BORAET NAA. IBA f1 6-BA, H. 24-D 5 TDZ &
6-BA MAHAM AT Hh 24-D 5 TDZ 2%
it 3 AR B AL IR A S, BEEd
AU a R L SR E . WERSiESRE, =
P B AR E F 5 S AR IR A2 MS+6-BA
3.0 mg L1+NAA 0.05 mg L2011, EEEEE LA Ny
MS+6- BA 1.0 mg L2+ NAA 0.1 mg L-281; Jfij fe - %
FEARN S MS+6-BA3.0mg LT+NAA 0.1 mg L1,

XA 35 SRR A R R o 4 2H 245 5 R0 4y ik
FIT 5% PR 4 26 A TR 0 R R RN EE AR R — B 2%
o

B ISR, T EDEE B SR IR i
RIS AT R 5 5 AR = A a4k, 3R
15 F AR E U AR 2,4-D 5 TDZ 5 6-BA
HAE TSRS IR A AR, HET
JUAN A BB FRAI A b o e S5 B e A 20
SURFEMRR TR, ARG EEGAY, (A
SRR, X SRR Mharg
IR M R AME RS S A T IR
Ik, FFIREEARRRE, X AR TR EAAR
IF) 47 b B8 A () 4 20 %o A 0 2 K 18 510 1) UK P A
FIRTEG, AH RS R v 75 i — i AL

AR, BFERB B FRERR T o T PR
FEAN, AT TR NN TRERNZ A RS, @
Tok R g AR T TR B R AR AR T B A 5 A 5 R R 3 o
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e R v 7 R 55 AR S . A SRS A R
B SR G 77 JE R AR AR R S FL AR AL
B H B AR



64 ety T R 4 #2145
SRR j.issn.1673-923X.2008.03.010.
[1] ZHENG Y, LIAO Z H. Research progress of tissue culture technology [9] BAKSHA R, JAHAN M A A, KHATUN R, et al. In vitro rapid clonal

[2]

[3]

[4]

[5]

(6]

[7]

8l

of Rauvolfia verticillata [J]. J Anhui Agric Sci, 2011, 39(15): 8929—
8930,8984. doi: 10.3969/j.issn.0517-6611.2011.15.042.

WA, BEES BEAHPEIFRHEAD IR 0] ZRRLFE,
2011, 39(15): 8929-8930,8984. doi: 10.3969/j.issn.0517-6611.2011.15.042.
YU J, MA Y, DRISKO J, et al. Antitumor activities of Rauwolfia
vomitoria extract and potentiation of carboplatin effects against ovarian
cancer [J]. Curr Ther Res, 2013, 75: 8-14. doi: 10.1016/j.curtheres. 2013.
04.001.

RAO B G, RAO P U, RAO E S, et al. Evaluation of in-vitro antibacterial
activity and anti-inflammatory activity for different extracts of Rauvolfia
tetraphylla L. root bark [J]. Asian Pac J Trop Biomed, 2012, 2(10):
818-821. doi: 10.1016/S2221-1691(12)60235-4.

LOBAY D. Rauwolfia in the treatment of hypertension [J]. Integr Med
(Encinitas), 2015, 14(3): 40-46.

EZEIGBO | I, EZEJAM |, MADUBUIKE K G, et al. Antidiarrhoeal
activity of leaf methanolic extract of Rauwolfia serpentine [J]. Asian
Pac J Trop Biomed, 2012, 2(6): 430-432. doi: 10.1016/S2221-1691(12)
60070-7.

ZHAO Y S, ZHOU Y X, CHA'Y S. Introduction and domestication of
Rauvolfia yunnanesis and its prospects for development [J]. Chin J
Ethnomed Ethnopharm, 2006(3): 179-180.

B, AN, Bk =8IRS IR s Rk R T 5t
[3]. 1 E R R A 2% &, 2006(3): 179-180.

ZHANG L X, GUO S R, LI X L, et al. The main insect pests and
control of Rauvolfia vomitoria [J]. J Chin Med Mat, 2006, 29(12):
1276-1278. doi: 10.3321/j.issn:1001-4454.2006.12.005.

TKENER, FRASR, AR, ARk E UM R E M E ARG [J].
Zi}4, 2006, 29(12): 1276-1278. doi: 10.3321/j.issn:1001-4454.2006.12.005.
LONG J X, CAO F X, CAO J W, et al. Callus inducement and plantlet
regeneration from leaves of Rauvolfia yunnanensis Tsiang [J]. J CS
Univ For Technol, 2008, 28(3): 49-54. doi: 10.3969/j.issn.1673-923X.
2008.03.010.

et R, HARAE, WER, &SP EAMEHALE S Sk
A [O1. PRl RHE KA 224, 2008, 28(3): 49-54. doi: 10.3969/

propagation of Rauvolfia serpentina (Linn.) Benth [J]. Bangladesh J
Sci Ind Res, 2007, 42(1): 37-44. doi: 10.3329/bjsir.v42i1.353.

[10] SHAHREAR A, AMIN M N, AZAD M A K, et al. Micropropagation
and plant regeneration of Rauvolfia serpentina by tissue culture
technique [J]. Pakistan J Biol Sci, 2002, 5(1): 75-79. doi: 10.3923/pjbs.
2002.75.79.

[11] GAQY, LI S L, BAI Y B, et al. Study on Rauvolfia serpentina in vitro
[J]. Trop Agric Sci Technol, 2009, 32(2): 29-31,34. doi: 10.3969/j.
issn.1672-450X.2009.02.011.

e, ZEPY, MK, 55 BN IORMIURIFHORTIT 1]
AR, 2009, 32(2): 29-31,34. doi: 10.3969/j.issn.1672-450X.
2009.02.011.

[12] BENJAMIN B D, ROJA G, HEBLE M R. Agrobacterium rhizogens
mediated transformation of Rauvolfia serpentina: Regeneration and
alkaloid synthesis [J]. Plant Cell Tiss Org, 1993, 35(3): 253-257. doi:
10.1007/BF00037278.

[13] SUDHA C G, REDDY B O, RAVISHANKAR G A, et al. Production of
ajmalicine and ajmaline in hairy root cultures of Rauvolfia micrantha
Hook f., a rare and endemic medicinal plant [J]. Biotechnol Lett, 2003,
25(8): 631-636. doi: 10.1023/A:1023012114628.

[14] DING L M, LONG R J, ZHU T X. The effect of 2,4-dichlorophen-
oxyacetic acid (2,4-D) and 6-benzyladenine (6-BA) on callus induction
of bluegrasses [J]. Grassl Turf, 2003(1): 34-37. doi: 10.3969/j.issn.
1009-5500.2003.01.010.

TERM, JEHNE, REKE. 24-D 1 6-BA X R ACKREMHHLATE TN
S [J]. SRS EESE, 2003(1): 34-37. doi: 10.3969/j.issn.1009-5500.
2003.01.010.

[15] WANG H, LIAO Z H, TIAN G X, et al. Genetic transformation of
Rauvolfia yunnanensis tsiang by Grobacterium rhizogenes [J]. J SW
China Norm Univ (Nat Sci), 2006, 31(2): 137-141. doi: 10.3969/j.issn.
1000-5471.2006.02.032.

EB, BB, HEEE, 5 KR RN T 28 YRR 5
B 1. PHRITE R A A4 (E AR R 4hi), 2006, 31(2): 137-141. doi:
10.3969/j.issn.1000-5471.2006.02.032.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609332/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609332/

