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Enhancement of Hypericin Production and Cell Growth of

Hypericum perforatum L. Suspension Cultures by Nitric
Oxide
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H E —fLRINORESERERG—HHNEBEFHT. L5884 (Sodium nitroprusside, SNP) A — 4L & (NO) ¢9 4
B ARAENOT2ERET AR LERALEREEHS A%, KB2LRAW 2282 FmBRES 0.5/ 15.0 mmol
LSNP# AR TERIE, MRATFESHNISTBEAY I0%F 0% ; FETELEREG LTS A5 HBEY BT M
2100, KELEEEW KAESNPAREAH FLERETMRAL K AERE NP TURA LR IS LR, LalEia
B(0d) A 0.5 mmol/L SNP H A #H#M A K EHM4d) A 150 mmol LSNP £ E MBI MR ERE MG MG T ERS
HRENS ESNANBEAY 1. 451 84 28R EH A EFEIS2 my/Lef BH3248, SNPHESEREImELE KA
S K4S E AT % NO & — 1 & R # CPITO(2-4-carboxyphenyl-4,4, 5, 5-tetramethylimidazoline- 1-oxyl-3-oxide ) #7 3% #] , #
HSNPRBERAGBEH NOE B L AR TS A, KREERAMAN, £ 150 mmo/LH SNPAET , £ 4 %E
ST iR MEAB(PALSEREEASZ AAN THATBATEAEIARAFZAL RETHR T LR
AoEhERER,

*EBE —RER, 2HEMmE, ERE, FRARKAE(PAL)
hES#EE Q813.1 kRN A 32 M 4 S 1000-3061 { 2005) 01-0066-03

Abstract Nitric oxide has emerged as a key signaling molecule in plants recently. The role of nitric oxide in elicitor-induced
defense responses of plants has heen extensively investigated. In this work, sodium nitroprusside was wiilized as the donor of ni-
tric oxide to investigate the effects of exogenous nitric oxide on hypericin production and cell growth of suspension cell cultures of
Hypericum perforatum L. . Compared with the untreated Hypericum perforatum L. suspension cells, external application of 0.5
and 15.0 mmol/L sodium nitroprusside induced 1.4 and 0.5-fold dry cell weight, and 0.9 and 2.1-fold hypericin content re-
spectively . The results showed that low concentration of sedium nitroprusside promoted the growth of Hypericum perforaium L.
suspension cells, while high concentration of sodium nitroprusside enhanced hypericin bicsynthesis in Hypericum perforatum L.
suspension cells. The maximum hypericin production was achieved by adding 0.5 mmol/L and 15.0 mmol/L sodium nitroprusside
to the culture at day O and day 14 respectively, increasing the total hypericin yield by nearly 3.2-fold. The effects of sodinm ni-

troprusside on hypericin content and growth of Hypericum perforatum L. suspension cells were abolished by nitnie oxide specific
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scavenger 2-4-carboxyphenyl-4.4 .5, 5-tetramethylimidazoline-1-oxyl-3-oxide, which indicated that the effects of the application

of sodium nitroprusside were caused by nitric oxide released from sodium nitroprusside rather than sodium nitroprusside itself.

The results also showed that 15 .0 mmol/L sodium nitroprusside stimulated the activities of phenylalanine ammonia-lyase { PAL),

one of the kev enzymes of phenylpropanoid pathway, in suspension cells of Hypericum perforatum .., which suggested that the

synthetic pathway of hypericin might be activated by NO through triggering the defense responses of Hypericum perforatum L.

suspension cells.

Key words nitric oxide, Hypericum perforvtum L. suspension cells, hypericin, phenvlalanine ammonia-lyase {PAL)
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Fig.l Growth curve of Hypericum perforatum L. suspension cells
treated with different concentrations of SNP

SE of DCW < 8% . n=4,
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Fig.2 Time courses of hypericin accumulation in Hypericum
perforatum L. suspension cells treated with different
concentrations of SNP

SE of kypericin contents < 10% . n=4.
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Fig.3 Time courses of phenylalanine ammonia-lvase (PAL)
activities in Hypericum perforaium L. suspension
cetls treated with different concentrations of SNP

SE of PAL activities< 11% . n=4.
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JE By SNP(O. Smmol/L} , 3 75 240 M 55 2 9 A o] i B 43
W HE A FD Y BE SNP(15. 0mmol/L) . 85 98 25d 55, &
AR TEMELHEMNEE ERLLE L. ABHE
RF ] AN A B (K)G81 0 14d) ¥R b s i R 1Y
SNP(O. Smmol/L) , XM T E AR ERMAME S &
HHMENSEDAERSE/MAERK D). 5o
WL 765535 4 14 XATEEI 15, 0mmal/1. B SNP {#
SHREFMEGS 2T ATREINT 3.2 6.

#1 AmEKFFEEHFRMSNP(15.0mmol/L) ¥
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Table 1 Effects of SNP {15.0mmol/'L) added at different growth

stages on hypericin production and dry vell weight (DCW) in
sospension cell cultures of Hypericum perforatum L.
{ harvested on day 25)

Tray of S5P addition DCW hypericin per cell Total hypericin

L fig/y g/ y) {{mg/L)
Control 12.1£0.4 0.4=0.1 4.8+0.2

) B.4+0.0 0.9=0.1 6.7+0.2
10.7£0.3 0.80.1 8.6+03

6 IL.8=0.5 0.9:0.1 §.3x0.5

10 13504 0.9:0.1 9.4:0.5

14 16.9: 0.7 0.9z0.1 152 0.6

13 17.30.5 0.7:0.1 12.1:0.5

24 17.8:0.7 0.5:0.1 §.9:0.3

The values are given as means + SE (a=3).
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