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it B A B RS TS B H PR R

WA, WY E, FAE, 7, KR, B
SR K2 AR 2, T 330022

WE B A2 (Huperzia serrata) & A5 FRF 50 AN [R5 = 500 B TR 40 MURRAE . SUDNAKFAE . AW B K8 AUA 258 H
BRI . ZIREY], Sh. WHIShx =FissFrdk, FFRM) LR IRAR  ARIR (A0 & SRS F B, =H it
S P AL ER B 2 R AR R B ZR, E ERAARRT R R AR B DR S P 200 B 22 T B 22 AR A AR AR K A DNA AR TE
ZE 5, 35. ASHIBE R E GRS L LDNARL Y, RUEAL 70T Be GBI ToAR G, R AR AN & SR 1 £ 4
BHK 4 (1 788+31)%. (833+27)% F (1 963+52)%, A1 4% 88 H I & B 4r B 4 71.7#1.54 . 20.1+0.82F10 pg-L™"
(P<0.01). iR&E SRR, BrFeHE a2 A0 mT LU AR [R] 1 = R BRE R A A R TS, B AR K38 R AR = A A A2 B8 1
LR E R, AR A AT BT .

X8R WA, 2T, BE, AR
A, REE, HRE, B2, ERIE B (2015). WL A2 E KR FRMILERA S AT AR R AR, YR

50, 733-738.

I /& F5 4% (Huperzia serrata) X 4 it & 5, )&
ARARE, NZEAEFEMEY), R8T RE
VLA R Ul X8 2R R AR X, e 44 Bt 28, T
EANZ. BT, AL AZH RS LR EY)
BT — Lo R SEVE EI BT, B A i A TR A A B
1) 2 B 554K (0.001%—-0.005%), "& HAG {3 K i pi 2
(IR, AT DA /b A 3 F) B A5 AR - B 1 i o A 2 1
TRERITERL Mok, ARZH R IE RS R 4 R RIS AL
HEE S RTEEME SR, (R IR B2 )
B 5 A, HIndh &4 A4 K 5 24 (Ishiuchi
et al., 2013; Ma et al., 2013; Huang et al., 2014).

L5 (2010) 5L [ i R ARSI H LR FRIA R, 1L
MR IMSHE; 7R 5E E L TAMAMEAR TS, RISkt
HORIE. X350 2 X0 SN X533 A H XL
S5(2012) K, 2 A T AE R FIMS B 57 2
th 3 R 90 K AT LA B B K, 5L A4 o A A2 T
FH 5 8 50.005 9%. T 4837.55(2011, 2014) %} i/
R ARG AR AT THETE, KBRS
T3 8142 om, gitk3FAEKEE TR
7.94 cm, “FHFEKEN2.0-2.5 cm. AfFEHE, A

W ke H 91: 2014-12-25; #252 Hi¥1: 2015-05-04

IF) AE K [ BORIAS [R] 3507 4 A2 R 1 3 A7 7 i 35 22
S, 4GRS B OC T O, > 2SI (R A
2013). ARSI HEAIZ @AY b & =i BAEH &
P2 23 b 5 A B 1) 7 & (Ishiuchi et al., 2013).

LA [ e A2 2 AR5 R 9 A TR AR T
Wb, FEZ R IR EDAREIRR AR, i 2 2
7577 B 77 AN [F) 25 B 32 40 AT 7 A A2 s R g
FOIEHE R . NFTEARE IR AT & B
AR 5. 72 S HOWLARIIE A AR 1) B o AR SCRFF A T S UAH ] 11
WPRARSEAS [R5 FR A K TSR AL, 0 4 i A
DNABRH R -5 R A A A A A2 5 F AR 2 1 A
RECMBEAT T WPEIRYS, AR T 2 A A2 A A2
H AR & BOE R TR HER B AR o

1 MRSHEE

1.1 #8

PR R Y B A S 56 = O 3 2 I e 2 42 (Huperzia
serrata (Thunb. ex Murray) Trev.)E 4 H R A& 5
Ao

HEWH: BEx AR 4 (No.31370390, No.81360614). 1742 H 4R Bl 2 £ £ (No.20132BAB204023) fIT. 7 44 R 5 S 4% i H

(N0.20121BBG70016, N0.20142BBF0008)
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1.2 FEUHFSEHAF

JIT A s L4 450 B A 22 2 138 (Nikon) < i 351 22 5
(Z2 o Bad) . A €3 A (Waters) ATHE KA (AL BTN
=)o AT FRE W B BRI YRR R A
"), (g at) S el B o i prat.

1.3 K&

1.3.1 MR, RREMEFREIEF

SEIG FH R A« RROTR AR T SR A 14 1 7% 1 SR P K 1
FAARAT B AR A 43 B /N F F T [ (B 7R 2k R
RIH-IRARE FR 3 Sh (1/4MS) (54, 2014). HRAR
B FRIEW (White K8 IC R +1/AMSHE G R) Al & 8
WRARREFRHShx (1/AMS+80 g-L & #EVE). £5355:pH
5 N5.8-6.2, IE(24+2)°C, FFRIGIRL4/NF, SR
FEZ191 500 Ix, H5FE55RUCER IS M4 A2 08

1.3.2 EFYMESENITE
AH B8 K B = (U B — R b i) 1 R B x 100%.

1.3.3 FEEFVEBESHNE
ERFWAEKY, 2 BRARESRERY, BT
3% I [ S 4/, FE MRS R AR RO A 2Bt
T8, BB/, T Bis N gt
(LG

1.3.4 3HEFIRDNARR
57735, ASFIS5 R M3FEE Y, K CTABYA(E
&S, 2013)HE R TR ) S DNA, HEAT B JlE bE
s FLYK, W ZEDNAF K K o

1.3.5 EFYhAEENNE

A2 FI R S E (G R A, 2014): (oA yWaters
C18#%(4.6 mmx250 mm, 5 pm); AN B
$(0.08 mol-L™"; pH6)=3:7 (v/v); ¥ii#0.8 mL-min™;
D308 nm; FEIE25°C; #HFEE1L5 L.

2 ZR5e
21 TREBEFELEKERSTRMGRETY

R FASh. WAHIShx =i 55 77 B 505 73 31 (1 DR A4 46 A Hs

Ir, RIEFIE S KA TR (KL). Shi; IRk
EAERBRMRAR, WHEFRIEE EAE KBRS, Shxdk
Frdk EAKH B EOIRA . X3P RSN A W R
DO, HERAR S B RS A8 I7 ;. MRCIRIR AR B A
N, Btk A, b 5B LR B AR 5
TRV, BEPIRE EERIUNH A e 4, B H SR
4K

22 ARBEFUHSERNOMAELERR

BEI2TT LUt A A A R 40 0L B 5
SRHBE, B AR R 3

I 2A-C L W VA 38 981 5 % 5 F A8 AL 7
T NS R HN, F oh 0 e S AT AR A
S AR (B TR Lt Sk BT R) AR TR, R TR
A R A —— k. R KR 4
BRI, A A 0 R B AR 5 14 (1
A Sk T ), 7E MR P i 2P 47 HE 51 432 4
W, SANEARARUN, AR, R
e, A RSN R AL R LR S (M 4 T S
).

I 2D—F 2 25 WEMR P FO /R K, 2 5 R A AR AL
Fotls 7, T A0 S RO 1 e B, T
BERRIOM Y. SRR R EIE, MR
B J AR 2 B, 300 5 45 40 L £ 7 D 4
Bil, 5 R A L L 5 B

I 2G—I A RUHR P BO 2R K, 22 LR kA K 7 o,
L T A7 50 52 AR 2 A P o 2 € B S ), L
H R PR A5 B A £

S 7 A S 7 BB 35 3 R 7 T 3RS,
FLM A BT W 2 T A, 3R IR0k
Wt ] R R A R R T T R A, B
o AR R AT R, AR 1 B R
A K, SRR FAML R R R 4.

2.3 A EIEFIEAERTHIRDNABSHYFAE

BRI OIRAKIEAS R B R B R RE 240K 2 4, IR
P AR AN E BEARAR 53 FESh WAHIShxd: 77 2k o
ST o PR A TEAS B S 40 M 7 FAE D I R R,
AR HCTABEIEEL T35, 45M155K [13Fh 1% -4
DNA, &3t 2 kB RRE R Ik 1S BIA R 4528, o
EI3fTR . MR IADNATESS KIS HUBL T 9k e R I &,



RS RN SRR SRS AT R RIS 735

Bl 3PN IR R IR AR R (A) . HUR I (B) A BEAR14(C)

Figure 1 The different culture medium induced thallus (A), rhizomorph (B) and mossy (C)

B2 HRIAE(A-C). EEERIA(D-F)FIHGIR 14 (G B Y 73 3¢5 TR S HHIE
F T SRR IR A R AT ko A A B

Figure 2 Cell division and morphological characteristics of thallus (A—C), mossy (D—F) and rhizomorph (G-I)
The above figure occurred at the root of the white; red indicates cell proliferation point.
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M: DNABRHE N T35 10 HRRAA, 20 HRRAK; 30 BERIRIA

Figure 3 Different culture products DNA for 35 d, 45 d and
55d

M: DNA marker; 1: Thallus; 2: Rhizomorph; 3: Mossy

MAERT2A B WG DNATERE, WA L. 4T R
DRl W] e A2 Bl A 55 R I R A XK, 255 R T — 1k
ZACAME TS, HORIAR45R AT, 1 80051 500 bpkkH
BT 2450, T HE 24N 1A I, AT REAE AT
BA AR, BT TR AR A, S AR
Wk AR, HERESNAFNHEL 8005
1 500 bpZ5 bR I T 24241, AT Re R A mRARAE
SO A A TE A IR 8 BRI I, R AE T DNAMT R
MIANRIR T, R TE R T Z A . LA RS R,
AN ) 35 77 JE R AN A T AS R B B 72 5 HL 40 o
IDNABRTT A —E K R

2.4 AERSEFOOEEENAZEERRD
B

53 AT USR5 37 1 3R AN [ T 25 55 = W Bl AT 4t
T, X R R B AR R 1 AT R, SR
FHAR L BE A BT, 485 5 WK L.

SRR, BELIRRIGTERE S B, 5 IR R
NORAAEARLL, =38 2 [0 2 Rl 35 (P<0.01) . MR A4
FAVE BRI G = L, RUIRIAR B AR KO B L H e
2MBLREZ, AIRe S HBIREE S, HERA K.

MRLIFTLLE H, HRAEARZHEH R R 2

T NREIRE IR ;SR FE R A A B TP A R A 5
Table 1 Effect of biomass measurement and hupertzine A
for different culture medium

Medium Morphology Proliferation ~ Huperzine A
(%) (Mg-L™)
Sh Thallus 1788+31 A 71.7+154A
w Rhizomorph 833+27 C 20.1+0.82 B
Shx Mossy 1963+52 B ocC

AR - BER 7R 22 5 R 2 (P<0.01).
Different letters indicate significant difference (P<0.01).

o, I RCRR B35, T AE & EELR A ARAT I A
WA A2 1S R RS F RS Z A W
RHIRR, BFRMILERN BT R
RBRAETREESR.

25 Tt
AT S FH e 2 A AR A [F) 8 7R i v B R RS
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Mo SRR, RiFRILTR o722 5 v] 3 B0 [F] 6 R Y Bk
FEV R AETEA A, T H & SR 1A 58 4 2 e mT
A5 240 B T IR DNAEE A7 AH O

AR, EYZARREXMHE S, H
R ok 5 e 2 i AR B R AR Ak, 1R I JABARINOSE
VI JE B AE Tl i, 3k 1A & R AR A A A
(Freschi et al., 2010; ®fE24%%, 2012). AH4h, A
B FRE R, YIS =& &R 2 K A
TR, AR HEYEEFICLERE RS 5 70 5%
HB HE T 12 HE P 4 AH R ) T 7S 4 ik (Fukuda, 2004;
Scarpella et al., 2006). Pan%5(2004) 178 kKB, A
[F) 80U L AN 5 54 R AT 28GR 4 PR A R AR R
T A AL IR A RS2 L DR R 4, ANIRAAE — 58 2k
AT DA B A R ) e s S ARk, AT MR S 7R
YIH IR R TR B R BRI AR R B AR
AR RSERN B REER, REEKTAR M
X AR TR AR SR AT 103 22 ) K R AR P N AL o

BRI Z e T AEY 2 IEEE RS
RUTEAR . AR R TR, TR S SR 1 5
BT 5 Y S R T ARDIR AR, {H S B AR RS IR A AZ
HEMRRZM, XEERARGHRENTERMER
ANFE R R s 5 RE MR, FRF, 3FAFERF7
B B T3MAREMIER, UHTE AR R &



RS RN SRR SRS AT R R 737

e R E R P i /Y 23 N A ey AT B ]
LA RGRAE . SIS RO IR RO T 2R
W& 1R BOE T, T N TEFRAE R IR
R4 TRE, AR FRYILS S HAR AU %
AR R R E R L

SE 3

RN, FEHE, TR, BIEE (2012). w642 E KR
IR RTINS, YA 48, 393-396.

Wk, ZES, HER, R, 2% (2013). ML aEZH
AR SN EERNE. oY) 33, 406-409.
HEE, BWEFE, THE, Bk, #H555 (2014). WL AHIZE
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In vitro-cultured Morphological Changes in Huperzia serrata and
Accumulation of Huperzine A

Xianzhu Xu, Yisheng Tu', Zhidan Ji, Man Chen, Xianfeng Cai, Ping Yang

College of Life Sciences of Jiangxi Normal University, Nanchang 330022, China

Abstract To study the effect of different culture media on cell morphological characteristics, DNA, biomass growth and
huperzine A content in in vitro cultures of Huperzia serrata. In the different culture media, named Sh, W, and Shx, H.
serrata differentiated into thallus, rhizomorph and mossy culture, respectively. The single cell developed into clusters and
split to form tissue. Roots and rhizoids developed on rhizomorph and mossy cell surface more than on thallus. The total
DNA content differed. The morphologic changes may be related to apoptosis because mossy culture showed a DNA
ladder after 35, 45 and 55 days. Biomass increase was measured for thallus (1 788+31)%, rhizomorph (833+27)%, and
mossy culture (1 963+£52)%, and huperzine A content was 71.7+1.54, 20.1+0.82 and 0 ug-L‘l, respectively, with signifi-
cant differences (P<0.01) among the 3 morphologies. Thallus grew slower than did mossy culture, but huperzine A con-
tent was the highest, and mossy growth was the fastest but produced no huperzine A content. The medium can lead to
different forms for the same genotype in H. serrata, with changes in growth rate and huperzine A content. Thallus is the
best form for producing huperzine A.

Key words Huperzia serrata, huperzine A, morphology, tissue culture

Xu XZ, Tu YS, Ji ZD, Chen M, Cai XF, Yang P (2015). In vitro-cultured morphological changes in Huperzia serrata and
accumulation of huperzine A. Chin Bull Bot 50, 733-738.
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