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Advance on Chemical Constituents and Biological Activities of Pteridophyte“s(fern) Flavonoids
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Abstract: There are rich resources of Pteridophyte’s in China, and about 400 kinds of them have been used as
medicine or health products for a long history. The latest research progress of Pteridophyt’s were summarized and
analyzed by reviewing the reports about chemical constituents and biological activities studies in the latest 10
years. The results of our study indicated that Pteridophyte’s was widely distributed with high flavonoid content
and numerous species, mainly including flavonoid, dihydroflavone, flavonol, chalcone, flavanol, biflavone,
dihydroflavonol, etc.. The biological activities of these constituents were also summarized, such as antioxidant,
anti —inflammatory, anti —protozoon, anti —microbial, antiviral, cardiovascular and cerebrovascular diseases
therapeutic, etc. Summarized the latest research situation of Pteridophyte’s in terms of its chemical constituents

and biological activities with a view to providing some references for the exploitation and utilization of

Pteridophyte’s.

Key words: Pteridophyte’s; flavonoids; chemical constituents; biological activities ; research progress

BREEYE ARF I — 1 BRMKRE, BAEE R
WY hEOL R RERE, LT EH, REMEKRE
WY RFE NG BRIEA . X HZG AR EIA
TR R F(HRARES), BB RN 1L, i 400 FER
FAEY T2 SR, Y ZE 4 H L2010 R EZ ik
BEARY . AF AHE E S0 KRR ADR
RBDRARR) BT LR, 3t 9 FgRAF 1,
HpRM., B2 HTREREMNERRH,
MAAERETEZ,

FEE RS 2o (1982—) , 5B (B, P, B LB ST 4L o o - Y
S haiamE,

B B R BR A B AR AR B HEYR
AT, KPR RERE R A2, BE R,
AL RS AN RA A RN ER
FRAEVERSY o RO FISEBRROA , MR AT R R
SRITLEAL R IERERE 3P AT SRR T, RIS L 42
PURE , PRSI HERBT R 7 MR 3L, RS B
BB Eh 2 S BT R AR — KBRS
ERBOE T, RERAA BRI 8 IERE, B
S IR R T SR B , RALA AR S 20 B AR, T 5 55 Atk
KRB 8, HXT R 5 3RA8 S, 28 Ao 1Y
BRI ST RA RIFRER&M.



THigk

T, F: BN AR ERS AL ERF LR

187 =

1 UESMARBRHEREENHNSH
L1 HERMCESYERREY 81

AREC YA RIT  ARBER R BRI,
AR E ) FAr BB GPATHBRE ], SAMBR B ) ; LgkF
(R, EBERA, LN B ) s a2 R (R
Wi, REBRA, MEFEER ) SR RRE R
B REBRF PR & BERA SRABRE BB K
PHEBRILT, MR, K ed B ). Hh®EEpTE
BRAETARBAL AR R L AL R A A 8%
BEBRA REERR .

1.2 SRR SRS P 0

FREE Y TR EBREL BB =X
B SRR IRTFERE K RER REERA T E
B & BB (R, BBERN, KEEH ).

1.3 HEREERILESYERSEY R T

ARELEYB TN, RSP ORI
1,8 E) ARBEAH MR, R H ) SR
EERRRL P EBRAL B R RR BRI B RN
BEEBA K RER BB SIBRA  EBRA (R
W], HRBRA, KR B ) R (BRI, JE
BRI B ) EEBRRH(EBRILT, R iR
M, EEBEE) R
1.4 Z/REZASYREBRIEY R0

FRBUEYN RIS TR REBERM
A 4 BBA (R, SREN, K EH).
L5 BRBERACEYWERISEY P e A

AR BN S TR A B
ER KRR SRERA (BRI, MERN, K
#H).

1.6 MEREWEBRISEY PR

ARBUEY R FENRM R A BRI,
WHERE) EHRCERET, EME) WEH &8
BRPH(EBRIET ], B K BB ).

1.7 “EETBEA S YRS Y b A

ERBEYWEESMEFTERM (HBRIL],
WA, KRB ).

BEIRAL S WEREEY P Z M (BB
BEIZH,MH—FRBR P SRR E
B EAY . B, BEFR AR EBRABH2EHH
EFEBERMEY, GFEUERB-7-0-8-D-HEHE
H M E-3-0-B-D-HEHET . I RB-3-=FH-
T-HERET GLRB-3,7-FEEET BERIT.L
FE (LFEBF (LEB-3-E R -7 .
RE-3-WH AR ERE TR ARBRER MK

R09%, SERPAEBINERRIAHRE L
B TR AR B AR R A R 2
BHE, REETRAW ILSVEEEE R SR A FER A
SEFERHATINE, SRRVSEPERSES,
S ZE o REBLLRFSESHE 11.89 %
3.46 %.11.75 %% 4.47 %14,

2 HEEIERSHEYEY

B ARSI Tk EAER R EAR, 5
X, NI R X Ol EASP LA ER
1RBLA R BT BE X T A, A 7 iR b &k
Y EWHBRRUARAME, WEFH (rutin) BEH
(hesperidin ) 7] LAV M B &, LA K (chatechin) |
7K KB K (silybin) R FFIEIT HF 2 , 3 A F (baicalin ){X
A (wogonin) A M 2= K (nevadensin ) F AT , K
T & (daidzein) . B H (puerarin) FRIGTT &R F -
4, AR TEHEEZ B, PR E RRA . HEE
BAy FBA UTILEEYE  JLE L Bk BRI
B B PR I B O RN B R AT
FWE., B, HE BB EYEEF RO
BHRA BAHERRETERNETHEM, Fd
EAFIX P2 R Y RA R R E R
K Ho
2.1 ExEdRERENL

BEREAERERIML A ENE, RHREY
HEEENARER ., BRBMLEYFE @S B
EMF=AEMEREHERFEREBHEAEEE
B, &ML, BERRAYR TEHERLEY, 1R
BRABEEES B h RN A RBRENRERR
BB, TR B A EER RN L 1. HOEEEn
KBRS 5T B Bt B SRR FER b
g B FA % [F AT, B ER 21L& W M AR R L ali ik
EIWEFRTRYSSERE FHSERATIEIITH
B Mt ESEEEFS SR HETER
BN
22 PiREREEE

HRIR ARG T EREEREEMEGERR
TR . AT S UERR Y
SEHREURT, HypiReER R ET ZMREE.
A B SR @ A% B F (NF-xB)BIE LD, B2
RGP R AR F IL-10 BRIE, A B BB R H AT
FIRRWNE I, B WP H RAERNEFHN—ELR
A, ARERTRERREFMHEN, B EMH
COX-2 Ky [FlR A H] COX-19, 5 LAFEF AR



HAh,F: BRI RARNERS R AEHERA TSR

THEiRiR

-__]88

EHRAGAE, RIRENRERN RN R LT
EAHARRRMN . MRESEMRETS SRR 205
BRIEEAE RS, PR LR, KA W RS
52 BH M Xt R BT ) DT AR 15 B¢ PGHS-1., PGHS-2 Hffy
PGHS-2 ML U P B IC AR, WXt PGHS-1 #Y
W= A AAE B EFRAER . A Quercus ilex
(Fagaceae) B F A B M EEIAETL R I LR L
B ANIRaF A5 HE R SR RS S v R P A AL
A RIRARITE A ZE T L. EEREM Z a0 AEY S
B AP RE R R T RS YRIR, W
M F R BFF A T BIE A I SRR Y
23 AR BUE UREE S

Takeara R %766 T 5 [l 095 25 15 B — B4 4
RS 7, T Michelle F. Muzitano W% P38
BA5 B — S A B R f Y H 2L S W; Osman
Ustun ZF MR B LAY BRI Cistus laurifolius 47
BRI TR A B BL 53, Feng Wei %8 M 1%
G oA RS YTEX HSV,
PIV .Flu ACHIND) 875 P08 b , 2 Bk £ 44 B2 B x
Al 2 9% B (HSV )ERR — & w4 , b4 3l
&5 BT BUR B i TS M FE IR — BB R 11
N. Lall & 78 Helichrysum melanacme " VLTS M 38 & 43
BB REXT B AU 2545 AW Mycobacteri-
um tuberculosis BTN HITE M b BHAE X BB HT 5% 25 R 48
AR — B LR, XF Human Influenza virus type A [
EHEXR D, A EERNE, FEHRY PR EET
b 3 1) 4 B M B TS A G AP R T A 1 A B R
BRa (A, s e Bk — ML S8R R 10 75, et
B2 S NIRRT 1 L R— R, X ER
WiFA B TH M Jiang Du Z M Orus alba. L B H 35
RS E B AP HSV-1 16 4 LB Y 1S B
£, David L. Evers LI E Y58 L — Lo B ERFATHT
NRAME LIS B K LB, Baicalein FITE R ,
ICy N 0.4 pM~1.2 pM™,
2.4 UV ML 5 T A9 TR 1

FB S S AR T 5T A AR B B R AL 2 D B %t
BRIk P By 4R a3 56 & VEGF 2 H A B IR et &
B, B B R 0 AR FE R B 253 M5 AR,
[RIRE R %o B AR 2 40 00 i 1 8 TS MEBIF 9T, Machhha
Ajay HFHIMBRA BR B ZHRAEH S A
e RS I N — B RERH— LAk
REEER, T AT B A B B R i
RGBT RALTEYE , AN RIFERE R PR R /E A0, R B
i) o R A 280 b R i S AR A0 2 3 R B IR AR 2 3 A

B — R4, t IR B 4 B v B R AR b Ak B AR R0 B
nERR BESREEEZRFTLHRRR, 2FHB
BRI AR B IS R BB Bk P R 40 4R
R A B AR YER  IERR T AR S B2 AR BT
Bk B 25 R IR HEFR AL,
25 HEE#E

PNBNEEHR PRI, B ESH RN R
H—EREFHER", Manish Dixit ##18 , 5 552 K E
FALE YRR M SRR A S R A MR E B B,
LB PTP—1B™, Inka Hamann %} # B30 & W76 -
TR HUR R RO B ST SRR, A — R
FEATMEREEBRIAITH™, Jun-Shik Choi 7EBFH
Hh R B, TE B IR R 2 A2 BE R [RI B0 R AT AR i A2 R
FIAE SR D, Tt T E R P RS E T
£, Walter Brand X1 8B 258 53 /M% ABC #53 1EH
MY B F B ERS RAEDTEEY RN
A YR T AT TR, Mei-Hsien Lee 767
REEIRRIE MR A1 St , 3T 4y B A8 B B B B AT
T B E BB ARG MR, 4 A E FEYEXT BB Arbutin
FTE R PR LA B2,

3 N

b, REBREHEYMHERE FRFE, HEE
B ABREHEY R ERS , BRIEE T ENAEYE
PSR ENE, HEFEMR IR FIRER
HEREEYNFEFE TR, CHE MR E R HREHE
YY) RS RN B R B SR TEENE
BiEs, TAFEAFUAESSHEMEEEEMEHEAR
i

B30k

[1] BEFRHHE /L HEARLHEZH010 B—I)MLILH:
R B 2R A, 2010

[2] & 755, 808, % AR 3 #E4H HPLC-DAD-MS 247
(11.5 B Rl 25 7,2011,8(8):30-33

3] ZEPR&ME 2% RP-HPLC B E P A H RERBETR
R 22 R B AE,2011,29(1):33-34

(4] SBET HEH R A EERRITT R B A1) 5 BE
%7,2009,33(4):587-588

[5] Park H,Dao T T,Kim H P. Synthesis and inhibition of PGE2 produc—
tion of 6,8—disubstituted chrysin derivatives[J]. Europ J Med Chem,
2005,40(9):943-948

[6] Toker G,Kupeli E,Memisoglu M, et al. Flavonoids with antinocicep—
tive and anti—inflammatory activities from the leaves of Tilia argen—

tea (silver linden)[J]. J Ethnopharmacol, 2004, 95(2/3):393-397
(F#% 200 )



R, F — A B A FE R 2 FoRoh FACBE I HAE A AT

Rn A

200

B (228.114,57.28.5 pg/mL), 7ER N R P HITR
i, 78— &% OD {8, F Diox £ EEITE Ki fH, H
Wi IR, ZEARRERRY T, LU R ERL
BIFCVRAR BRRE TR B —KEHR. R
FA SPSS 11.5 it 4t BEIA R, SR INEZ
B AL, FIAS BIMHI N ¥ S8 Ki, Bl ELNRE
Ko M RE B4R A vk R B AR B VR, BT B 0 g )
KA, RRERRPARESERY R X0 FHHEmH
1, Ki fEH 53.0 pg, W3 3.

*3 EAERWINE X0 89 ICs 5 Ki (n=3)
Table 3 The ICy and Ki of the XO inhibition of the extractive

complex
A ICs/( pg/mlL.) Ki/pg IRy
SEERY 56.86+8.22 53.0 =4
Pl o8 0.9410.07 0.8 =)
3 it

AR ZREE GERYEA B8

il X0 FEME, B ICy K 56.86 pg/mL, RRFEESH
BYEA DNEESCRA DR AEAMNEERE H 1R
B R R RGE IR R e, KRR R RES
ERYEBRBZIANNE R, RARRED LI
YIHE R VRS SRR AU AN T E BN BT . BRI, K
ZEAREBYI E KRB IRHEROREENES
WA RIRT R, AR T X0 BB A B e R 48
R —HWIUE,

S 30K -

(1] ZRE4R BT XIP LS. 3 A B 4 57) o5 8 B e A
IR B [3). P EZEEAGE, 2007,42(3): 187-190

2] #MREEERZEXNNS. ¥ LIRERY M HESEEMH
Ve RRIERFRD. BB AHE,2011,27(5):511-514

[3] s BB 0 5 R B8 R R L 2 M R R B R
(). " E 2 E 238 3,2010, 26(11): 1414-1417

[4] BAKER ] F, KRISHNAN E, CHEN L, et al. Serum uric acid and
cardiovascular disease: recent developments, and where do they
leave us[J].Am ] Med, 2005, 118(8):816-826

$rf B H8:2015-07-17

(L% 188 W)

[7] Takeara R,Albuquerque S,Lopes N,et al. Trypanocidal activity of
Lychnophora staavioides Mart (Vernonieae, Asteraceae)[J]. Phy—
tomed, 2003, 10(6/7):490-493

[8] Muzitano M F, Tinoco L. W, Guette C, et al. The antileishmanial ac—
tivity assessment of unusual flavonoids from Kalanchoe pinnata{J]
Phytochem,2006,67: 2071-2077

9] Ustun O, Ozcelik B, Akyon Y, et al. Flavonoids with anti —Heli—
cobacter pylori activity from Cistus laurifolius leavesOriginal Re—
search Article[J}]. ] Ethnopharmacol, 2006, 108(3):457-461

{10] Wei F,Ma S CMa L. Y, et al. Antiviral Flavonoids from the Seeds of
Aesculus chinensis{]]. J] Nat Prod, 2004, 67(4):650-653

[11] Lall N,Hussein A A,Meyer J ] M. Antiviral and antituberculous ac—
tivity of Helichrysum melanacme constituents[J). Fitoterapia, 2006,
77(3):230-232

{12] Du ], He Z D, Jiang R W, et al. Antiviral flavonoids from the root
bark of Morus alba L[J] Phytochem, 2003, 62(8): 1235-1238

[13} Evers D L,Chao C F,Wang X, et al. Human cytomegalovirus —in—
hibitory flavonoids: Studies on antiviral activity and mechanism of
action[J]. Antiviral Res, 2003, 68(3):124-134

[14) RRBEE], T AN, /02, % B H0.0 BB SRR TE B % A
Wik L 4RI T K VEGF B A RIZWE M) P EA¥S
.2011, 46(13):998

[15] Ajay M, Achike F I, Mustaf M R. Modulation of vascular reactivity

in normal, hypertensive and diabetic rat aortae by a non—antioxidant
flavonoid[J]. Pharmacol Res, 2007, 55(5):385-391

[16] FFHE, ENBHE 228 % A B EEN ox-LDL 145 4 K A MR
PERRIE A E R AT 2 B E E%,2012,23(3):637-638

[17) $hEBG, 2 £ 1% 2 5 5 BRI /DR RS R R E
IR ER M K2 2R (B 2 R5), 201 4,49(5):678-680

[18] Dixit M, Tripathi B K, Tamrakar A K, et al. Synthesis of benzofuran
scaffold-based potential PTP1B inhibitors{I] Bioorgan & Med. Chem,
2007,15(2):727-734

[19] Hamann L, Seidlova-Wuttke D, Wuttke W, et al. Effects of isoflavonoids
and other plant —derived compounds on the hypothalamus - pitu—
itary—thyroid hormone axis[J] Maturitas, 2006, 55(51) :14-25

[20] Choi J S,Choi H K,Shin S C. Enhanced bioavailability of paclitaxel
after oral coadministration with flavone in rats[J]. Int J Pharm,2004,
275(1/2):165-170

[21] Brand W,Schutte M E,Williamson G, et al. Flavonoid -mediated in—
hibition of intestinal ABC transporters may affect the oral bioavail-
ability of drugs, food—borne toxic compounds and bioactive ingredi-—
ents[]].Biomed & Pharmacother. 2006, 60(9):508-519

[22] Lee M H,Lin Y P, Hsu F L, et al. Bioactive constituents of Spatholobus
suberectus in regulating tyrosinase —related proteins and mRNA in
HEMn cells[]]. Phytochem, 2006, 67(12):1262-1270

I5c#e B /A : 2015-07-01



