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Changes of alkaloids in Tibetan medicine Przewalskia tangutica during tissue
culture and differentiation of its stem rapid propagation system
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Abstract: Objective To establish the stem rapid propagation culture system of Prezewalskia tangutica using aseptic seedling of P.
tangutica as materials. Methods The stems from one month aseptic seedling were inoculated on Muragshige and Skoog media
supplemented with different phytohormones to select the optimum medium for inducing differentiation of the adventitious buds and roots.
Furthermore, the contents of four active alkaloids were measured with HPLC. Results The optimum medium was MS + 6-BA 2.0 mg/L +
NAA 0.5 mg/L for inducing the propagation of the adventitious buds. The adventitious roots could be induced on MS + NAA 0.5 mg/L
media. The inductivity was 71.67%. The HPLC data suggested that the content of total alkaloids is highest in root (141.25 pg/g). The
content of total alkaloids in callus was lower than those in roots, stems, and leaves. Conclusion The contents of total alkaloids in
different fractions of P. tangutica seedlings are different, and the proportion of different alkaloids in total alkaloids is different, which
indicates that the formation and dedifferentiation of organ can influence the contents of alkaloids in P. tangutica seedlings.
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Tablel Effectsof different phytohormone combination on inductivity and multiplication rates of P. tangutica adventitious buds

1%

6-BA/(mg'L))  NAA/(mgL)
1 1.0 0.0 30 90.00%16.73 3.4240.75
2 1.0 0.2 30 86.67210.33 2.8320.65
13 1.0 0.5 30 73.33439.33 2.02+1.17
14 1.0 1.0 30 57.502227.88 3312141
15 2.0 0.0 30 70.00%10.95 2.3620.51
16 2.0 0.2 30 83.33%15.06 2.2620.83
17 2.0 0.5 30 96.67% 8.16 2.2120.40
18 2.0 1.0 30 433342338 3.74%1.83
19 3.0 0.0 30 96.67+ 8.16 2.0420.10
110 3.0 0.2 30 85.00+11.83 2.1940.16
111 3.0 0.5 30 68.3318.35 3.17%0.66
112 3.0 1.0 30 80.00%12.65 2.440.45
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The developmental state of plantlet of P. tangutica was showed by different sign: “+++” is best, “++ express good, “+” express most of buds were not

capable of generate new buds



- 3088 - Chinese Traditional and Herbal Drugs 46 20 2015 10
1.25 HPLC 801 — 14
- —
®
(1] h ~
4 40t 12
2 20 + 11
2.1
0 02 05 1o °
NAA /(mg'L™")
MS
1 6-BA/NAA 4 2 NAA
96.67% Fig. 2 Effects of NAA with different concentration on
291 rooting of P. tangutica stems
NAA 6-BA 71.67% 3.25
1-B 1-C
NAA 2.3 HPLC
4
MS 6-BA 2.0 mg/L NAA 0.5 HPLC
mg/L 4 3
2
3 4
1-A
A B 4
141.25 pg/g
C D .
[11] 4
90 |
[m) o a n a
A- B- C- D- a
A-adventitious buds induced from axillary bud B-rooting —‘:n 60
differentiation ~C-regenerated plantlet D-callus £l
1 30
Fig. 1 Different phases of tissue culture of P. tangutica
cdb
2.2 NAA 0
NAA 9 (P 0.05)
Significant differences were expressed by differrent lowercase (P < 0.05)
NAA
NAA 3 4
0.5 mg/L 3 Fig. 3 Contents of four alkaloids in different tissues of P.

tangutica seedlings



Chinese Traditional and Herbal Drugs 46 20 2015 10

- 3089 -

(4]
MS 6-BA
96.67%
MS NAA 0.5 mg/L
71.67%

2.0 mg/LL. NAA 0.5 mg/L

[13]

[14-18]

HPLC

141.25 pg/g

[19]

[20]

[16]

(21] H6H
[22]

[1] . [M].
, 1991.

(2] : [M]. : ,
1991.

(3] , , : 1.

, 1984, 9(1): 8-11.
(4] , , ;-
1. , 2009, 40(2): 297-298.
[5] , , . .PMT H6H
[1. , 2007, 38(10):
1548-1551.
[6] , , s
[J. : , 2006, 31(2):
115-118.

[71 Bruhn J G The use of natural-products in modern
medicien [J]. Atca Pharm Nord, 1989, 1(3): 117-130.

[8] Drager B. Tropinone reductases enzeymes at the branch
point of tropane alkaloid metabolism [J]. Phytochemistry,
2006, 67(4): 327-337.

[9] . : [D].

: ,2002.

[10] s s , .

[ , 2013, 35(3):
290-294.
[11] , , . HPLC
3 1. ,
2002, 17(1): 9-10.

[12] Gong H, Chen G, Li F X, et al. Involvement of G6PDH in
heat stress tolerance in the calli from Przewalskia
tangutica and Nicotiana tabacum [J]. Biol Plant, 2012,
56(3): 422-430.

[13] , , . -1

[1]. , 1980, 6(4): 377-381.
[14] Oksman-Caldentey K M. Tropane and nicotine alkaloid
biosynthesis novel approaches toward biotechnological
production of plant-derived pharmaceuticals [J]. Cur
Pharm Biotechnol, 2007, 8(4): 203-210.
[15] Moyano E, Palazon J, Oksman-Caldentey K M, et al.



- 3090 -

Chinese Traditional and Herbal Drugs

46 20 2015 10

[16]

[19]

Biotransformation of hyoscyamine into scopolamine in
transgenic tobacco cell cultures [J]. J Plant Physiol, 2007,
164(4): 521-524.
Zhang L, Ding R X, Tang K X, et al. Engineering tropane
biosynthetic pathway in Hyoscyamus niger hairy root
cultures [J]. PNAS 2004, 101(17): 6786-6791.
[J]1. ,2002, 18(1): 69-71.

[J1. , 2000, 31(3):

216-218.

s s s

[22]

,2007, 16(1): 62-65.

[D]. , 2004.

Iranbakhsh A, Oshaghi M A, Majd A. Distribution of
atropine and scopolamine in different organs and
stages of development in Datura stramonium L.
and  ultrastructure  of
biosynthesizing cells [J]. Acta Biol
Series Bot, 2006, 48(1): 13-18.

Suzuki K I, Yun D J, Chen X Y, et al. An Atropa
6B-hydroxylase

(Solanaceae).  Structure

Cracoviensia

belladonna  hyoscyamine gene is
differentially expressed in the root pericycle and anthers

[J]. Plant Mol Biol, 1999, 40(1): 141-143.



