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The present rev iew deals with traditional uses of Adianlw n species in the treatment o f va ri ous ailments along with the 
stud ies of biological activity and phytochemistry o f the plant species reporting up to 2002. Till date, no t much of work has 
been done on these plant species. Hence the review anticipates to provoke keen interest o f various o f workers to undertake 
works on genu s Adiallfum the major portion of which remains unex pl ored. 
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Introduction 

Adiantum species are well -known for their 
significant medic inal effi cac ies and are being 
traditi onally used in the treatment of various ailments 
for a long period l

.
2

• Adiantum is a large and di verse 
genus of fe rns of about 150 species' . It is evidentl y an 
old and morpho logically isolated genus with re lati ons 
to the Pteridaceae, but without clear a lli ance to any 
parti cul ar group within it. Much di scussion regarding 
its taxonomical c lass ificati on is available, previously 
the genu s was regarded as under the family 
PoLypodiaceae4

; latte r it was c lass ified as under the 
fa mil y Adiantaceai·5

. But T ryon et aC have 
taxonomica ll y subdi vided the famil y Preridaceae into 
many subfam ilies, where .the s ing le genus Adiantum 
constitutes the subfamil y Adiantoideae. The genus 
ex hibits both aneupl o id and po lyplo id se ri es as 
observed from many chromosome coun ts (e.g. n = 29, 
30, 57, 58, 60, 90, 11 4 , I 16, J 22, 150 and c. 180)'. It is 
pantropi ca l with ex tensions northward to 
Newfoundland, A laska and northeas tern As ia and 
south ward to southern South America, southern 
Africa and New Zealand . In Indi a about nine spec ies 
are genera ll y found, mos t of which a re being used in 
the indi genous system of medic ine2

.4 . It is evident 
from I ite rature survey that out of about 150 spec ies, 
onl y few of them have been cons idered so far for 
study ing thei r bio logica l activ ity and phytochemical 
in vestigati on. Most of them are lying unex pl ored . T he 
a im of the present review is to focus on the che mjcal 
stud ies of the Adiantum spec ies reported so fa r a long 
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with detailed reporting on the bio logical actIVIt ies 
shown by the Adiantum spec ies as studied . Many 
inte resting findin gs regarding the ir bio logical activity 
and structural variety of the isolated chem ical 
components have appeared ; the chemi cal components 
at hand may be much informati ve to the 
chemotaxonomists to solve the age-o ld confusion 
regarding exact taxonomical class ificati on of thi s 
genu s. Besides the rev iew antic ipates to draw keen 
attention of vari ous workers to undertake furt her 
research works on the pl ant species of thi s genus, 
major portion of which remains unex pl ored. 

Plant Species Used As Traditional Medicine 

Traditional uses of Adian/lInl spec ies 111 

indigenous system of medic ine in the treatment of 
numerous a ilme nts are noteworthy. 

(i) Adiantum Lun.uLatum Burm. Syn.. A. phiLippense 
Linn. 

In Indi a the pl ant is traditi onall y used in the 
treatment o f vari ous diseases among the loca l and 
tribal people, mainl y in b lood diseases, ep il eptic fi ts, 
e rys ipe las , fever, dysentery, ulcers, fe brile affect ions, 
atropy, emac iati on or cachexy, muscul ar pain and 
rabies2

.
6

. Rhi zomes prescribed fo r strangury and also 
in fe ver due to elephantias is2

. Fronds are burnt in o il 
and applied to itches4

. Hosagoudar and Henr/ 
mentioned that the p lant species is used in b irth 
contro l among the triba l "So liga" o f B ili giri Rangana 
Betta in M ysore d istrict of Karnataka, Ind ia . The 
authors have reported that a handful of root paste of 
A. Lunulatum (locall y known as Seni ya or Sanya) 
mi xed with the water dripped from hair while bathi ng, 
is being admini ste red to women ora ll y once d uring 
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menstrual pe ri od for pe rmanent ste rility. To get 
fruitful result , these women are not supposed to mix 
with men for a period of two months. 

(ii) A. caLldarum Linn. syn. A . incisum Fo rsk 

Frond s of thi s plant are used in the treatment of 
sk in d iseases, hemicrani a, di abetes, cough and 
feverH

, and in othe r loca l uses8 The pl ant is a lso used 
as spas mo lyti c and anti-bio ti c6

. 

(iii) A. capillus-veneris Linn. 

T he fe rn is used as a pectoral demulcent , 
expectorant , e mmenagogue, di ureti c and tonic2

. It is 
used in co ld imposthumes o f uretLl s, hard swe llings 
and in cases of ha rd tumours of spleen, li ver, and 
other visceri ·u . F ronds wi th honey are a lso used in 
cata rrh affec ti ons6

. 

(i v) A . .f/a/)eLl ula /UlI1 Linn . 

The pl ant rhi zomes are used as anthe lmi ntic; 
a lso used aga inst gripe. T he herb IS a lso used as 
med ic ine for cough.J. 

(v) A. pedatum Linn. 

T he pl an t is empl oyed in France and North 
Amer ica as a pec toral in chronic cata rrh.J. The herb is 
a lso used as stimul ant , expec torant , demulcent, tonic, 

. d ' 4 astri ngent, an e mmenagogue-·. 

(v i ) A. vel/ us /um C. D Oll 

P lant fronds a re used as to nic, ex pectora t, 
d iureti c . emme nagogue, astringent, e mati c, and a lso 
used in scoop ionstin g.J. The fe rn appea rs to consti tu te 
muc h o f the drug Hansra/ in Punjab, India which is 
lIsed as an anodyne in bronchiti s; the he rb is a lso used 
to treat bili ousness affecti ons, inflammatory di sease 
of chest, ophtha lmia, hydrophobia, co ld , and 
headacheh

.
t

) 

(vii ) A. ae/hiopicuJn Linn. Syll. A. ell1arginatum Bedd. 

Leaves of the pl ant are used as emo lument in 
coughs and di seases of chest.J. 

( I' iii ) A. leneru lJ1 Sw. 

T he plant is used as sudori fic , expectorant and 
demu lcent4 

Biological Activity 

Adiantum spec ies possess immense traditi ona l 
app li ca ti ons, as di scussed earli e r. So fa r, onl y a ve ry 
few spec ies have been sc reened for the ir bi o logical 
act ivity and the experimenta l results show a wide 
spec trum of such effect. Hence, adiantum spec ies 

demand an extensive study on the ir bi o logical 
ac irivity . 

Hypoglycaemic Activity 

Neef et al. 10 have shown that A. capillus-veneris 
could play a vital role in regul ating blood g lucose 
leve ls of diabeti c patients . The authors ex hausti ve ly 
stud ied the effec t of wate r and a lcoho lic ex tracts of 
the p lant species using Oral G lucose To le rance Test 
(OGTT), a well accepted and frequentl y used model 
to sc reen hypoglycaemic acti vity. It was observed that 
onl y the wate r ex trac t of A. capillus-vell eris shows 
hypoglycaemic effec t, whil e the a lcoho li c ex trac t 
inc reases the bl ood g lucose levels in ex perimenta l 
mode ls (mice). Though ultimate e ffec t of the water 
ex tract becomes hypoglycaemic, it was fo und that it 
provokes an initi a l ri se in g lucose levels . 

A. capillus-veneris when ad ministered 60 min 
pri or to dex trose load, it induced an initi a l ri se of the 
glucose levels at to (p < 0.00 I , P = s ignifi cance of 
diffe rence be tween contro ls and treated groups 
evalu ated using M ann-Whitney tes t ' '), but at / + 60 
and +90 min , respec ti ve ly , 20 per cent and 16 per cent 
decrease of the glycaemi a were observed . 
Hydrosoluble che mica l components of the wate r 
ex tract are probabl y respons ible for the 
hypoglycaemic e ffect ; ce ll cultures, intes tin a l 
fragments and commerc ia l enzymes m ight be useful 
to contro l a large quantity of prepared fract ions. 
Ethano l ic (50 per cent) ex tract of another plant 
species A. incisum was a lso fOlln d to ex hi bit 
hypoglycaemic e ffec t '2. 

Ant(fill1gaL Ac/ivity 

S igni ficant antifunga l acti vity shown by the 
species A. lunulatum again st M icrosporum nanum , 
was reported by Rai ". In. vitro study o f the aqueous 
leaf-ex trac t of the pl ant spec ies was found to suppress 
the growth of M. nanum in I min afte r the applica ti on 
of the ex tract, while no growth was observed afte r 30 
min . 

Cardiovascula r Activity 

The Iraqi workers'4 have reported that Iraq i 
spec ies of genus Adiantum possess cardi ovascul ar 
ac ti vity . They used a lcoho li c ex tracts of leaves and 
roots in evaluating such acti vity of the p lant mate ri a ls. 
These ex tracts in concentra tions of 1- J 0 mg/kg were 
found tD produce dose-dependent vasodepressor 
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effects in experimental rats. Hypotensive ac tion of 
another plant species A. capillus-veneris was also 
reported by T waij et al.'5 in experimental models. 

Diuretic Activity 

Diuretic act ivity of the species A. capillus­
veneris was also observed IS. It was found that total 
aqueous and/or alcoholic extract of the plant when 
admini stered ora lly or intraperitoneally to the test 
animals (rats, mice and guinea pigs), satisfactory 
results were obtained. The same activity ex hibited by 
alcoholic ex trac t of some Iraqi species under genus 
Adiantum was also reported ' 4. 

Anti-microbial Activity 

M ahmoud et al. ' 6 have reported that the 
methanoli c ex tract of A. capillus- veneris (aerial parts) 
shows hi gh degree of antimicrobia l potency agai nst 
Gram (+), Gram (-) bacteria and Candida spec ies. The 
representative microbes screened were Escherichia 
coli, Bacillus subtilis, Proteus vulgaris, 
Staphylocoous aureus, Pseudomonas aerugl11osa, 
Candida lbicaus, and Candida pseutropicalis. 
Concentrations between 2 - 0.1 mg/mL of the ex tract 
were tested aga inst a ll the microbes, as mentioned 
above, and the ir anti-microbial act ivity was recorded. 
T he ex tract of 2 mg/mL concentration exhibited a 
very promi sing result. The minimum inhibitory 
concentrati ons for E. coli and S. aureus as a 
representati ve Gram (-) and Gram (+) bacteria were 

determined, respective ly, as 250 ~g/mL and 300 
~g/mL. The authors further reported that the 
fl avonoid constituents of the methanolic extract are 
responsible for the effective anti-microbial activity . 

An.ti viral Activity 

C rude ex tract of some Adiantum plants were 
also found to show anti viral act ivities. Significant 
ant iviral ac tivity of A. capillus- veneris was observed 
bio logica ll y on cellul ar cultures '7. Leaf and fro nds 
extract o f another spec ies A. venustum inhibit the 
formati on of loca l les ions effec tive ly on 
Chenopodillm amaranticolor by cucumber mosa ic 
virus, as reported by Pandey and Bhargava ' 7. 

Reports of Chemical Constituents 

The chemical constituents iso lated so far from 
Adiantum spec ies, a long with their avai lab le physical 
data and vari ous spectra used for the ir 
characterizat ion are enli sted in Table I . The ir 
structures (1-34) are a lso given in Figure l. 
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Compound, molecular 
formul a, I1lp ('IC) , [alD 

Adininaneone 
(2 1 ~ -hyd roxy- I S-oxo-hop-

16-ene) C~IIH 4X02 223" 
I aJ D2S" - 40.2'1 (C HCI,) 

Adi nin aonol 
(20~-hydroxy- 1 9-oxolean) 

C2,)H4X0 2227" 
I alI)2S" - 29.4" (CHCI ~) 

Adiantlltirucali ene B 
l t i ruca ll -8 ,22-cyclo-24(2S)­
ene i, C.'IIH511 183"- 84" 
[aJ I)2S" - 47" (C HCI ) 

Adiantlilanostene [1 3, 14-
seco-8 ,22-cyclo lanost -S (6), 
24(2S)-diene], C 11IH511 148"­
SO'' 
[a ID2S" - 46" (CHCI)) 

29-Norhopan-22-01 , 
C2y H1IIO, 242" - 4S" 

lall) +3 .04" (CHCl) 
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Table I - Phytochemical constituents of Adiantum species 

Spectra recorded 

2 

UV /vis , IR, 'H- & uC_ 
NMR,2D-NMR 
(HM IBC, HMQC) , 
ElMS, HRMS 

UV/vis, IR, IH_ & I3C_ 
NMR,2D-NMR 
(HM I3C, HMQC), 
ElMS, HRMS 

IR, IH _ & uC_ NM R, 
IH_I H & ' H_ 13C COSY, 
ElMS , HRMS 

IR, IH_ & uC_ NM R, 
IH_I H & IH_uC COS Y, 
ElMS, HRMS 

IR, IH & 13C-NM R, 
ElMS 

Structure 

3 

OH 

1 

3 

4 

Source 

4 

A. ill c isum 
(Methanolic extract, 
ethyl acetate fraction ) 

A. inciswn 
(Methanolic extract, 
ethyl acetate fraction) 

A. inciicllm Ghatak 
(a member of A . 

cCiudmwl! comp lex ) 
petrol extract of 
ae ri al parts 

A. vell/./s{W/1 

(ethyl acetate fraction 
of ethanoli c extract 
of aeri al part s and 
roots) 

A. ind iclIIJI Ghatak 
(a member ofA . 
cCiudalum complex) 
petrol extrac t of 
aeri al pans 

Reference 

S 

I ~ 

18 

19 

19 

20 
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Table I - Phytochemi cal constituents of Adiantum species - (Contd) 

Compound , mo lecul ar Spectra recorded Structure Source Reference 
formula, mp ('C), [aJo 

2 3 4 S 

P-Sitostero l IR , 'H & I3C-N MR , A. illdicum Ghatak 20 
C2y H,oO , 1390 ElMS (a member of A. 

[a Jo -360 (CHC I, ) cauda/um complex) 
petro l extract o f 

HO 
aeri al parts 
A. /halic/roides 21 

6 (chloroform extrac t) 

P-Sitosterol glucoside, IR, 'H & 13CNMR , A. illdicum Ghatak (a 20 

C" Hr" Or" 283
0 

- 86
0 ElMS member of A. 

cauda/um complex) 
ethanolic extrac t o f 

Glu-O 
aerial parts 

7 

Met h yl-p-cou marate, UV, IR , ' H-NMR ~COOM' A. thalictroides 21 
CIOH 100" 136

0 
- 38

0 

I ~ (petrol extract) 

HO # 
8 

Filicene IR, ' H-NMR , ElMS H A. illdicum Ghatak 20 
C,oH,o, 22So (a member o f A. 

caudatum complex) 
pet rol extract of 
aerial parts 

Me A. venus/um 22 
9 (petrol extract) 

A. peda /wn 23 
(hexane extract of 
leaves) 

Adi antoxide ElMS H A. capillus-veneris 24 , 25 
(3a,4 a -epoxy li li cane) 
C,oH,oO 
229(1- 3 10 

f aJ o30o + 46.80 

Me 
10 

Fil icenal \JV , IR , NMR , ElMS H A. peda/um 23 
C,oH4XO (hexane extract of 
27i' dried leaves) 
falo25°+ 74" (CHC I,) 

CHO 
11 

-Contd 
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Compound, molecular 
formula , mp (oC), [ajo 

6a-Acetoxy- 1 6~,22-

dihydroxy-3-ketoiso-hopane 
C , 2HS20 \ 
26 1°- 62° 

Psoralene 
C"H(,O, 
161 °_63° 

3 ~-Acetoxy-21 a-H-hop-
22(29)ene 
C,2H520 2 
283°- 84° 

Adiantone 
(22-oxo-2 1 ~-H-hopane) 
C29H4XO 
222'1- 24° 
[aJo200+ 80° 

21-H ydrox y-adiantone 
C29 H4X0 2 
281°- 84° 
[ajo + 18° (dioxane) 
+ 50o(py)) 
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Tab le I - Phytochemical constituents of Adiantum species - (Contd) 

Spectra recorded 

2 

IR, IH & uC-NMR, 
ElMS 

UV, IR, 
IH-NMR, 
ElMS 

IR , IH & uC-NMR, 
ElMS 

IR, lH-NMR, ElMS 

IR , IIH-NMR, ElMS 

\ .A 

Structure 

3 

12 

oCCl 10 # 0 0 

13 

CCMe)=CH2 

14 

H 

15 

OH 

16 

Source 

4 

A. lunulatum 
(petrol extract of 
whole plants) 

A. thalictroides 
(petrol extract) 

A. lunulatum 
(petrol extract of 
whole plants) 

A. indicum Ghatak 
(a member of A. 
caudatum complex) 
petrol extract of 
aeri al parts 
A. capillus-veneris 
(petrol extract) 

A. thalictroides 
(petrol extract) 

A. pedatum 
(hexane extract of 
leaves) 
A. venustW/l 
(petrol extract) 
A. incisum 

A. venustum 
(petrol extract) 
A. capillus-veneris 

Reference 

5 

26 

21 

27 

20, 28 

29 

21 

23 

22 

18 

22 

-Contd 
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Compound, molecular 
formu la, mp ( IC), [a]D 

Isoadiantone 
C2~H4RO , 
230°_ 3il 
[a]D2011 + 411 (CHCI3) 

Table I - Phytochemical constituents of Adiantum species - (Contd) 

Spectra recorded Structure 

2 3 

IR , 'H-NMR, ElM S 

\ A 
17 

Source 

4 

COMe A. capillus- velleris 
(petrol extract) 

A. caudatl.1I1l 
(petrol extract) 

A . tha lictroides 
(petrol extrac t) 

1125 

Reference 

5 

29 

28 

21 

A. illcisulll 18 

Kaempferol-3-glucoside 
(Astragalin) 
CZIH211011 

Kaempferol-3-sulphate 
[C I 5 H ~09Sr 

Kaempfero l-3- rhamno­
glucos ide 
( icotiilorin ) 

Electrophoresis & 
UV(with and without 
va ri ous shift reagents) 
[contirmrd 

HO 

HO 

HO 

OR 

OH 0 

18. R : glucosyl 

OH 0 

19 

OR 

OH 0 

20. R : rhamnog lucosy l 

(methanol-extract , 
elhylacetate fracti on) 

OH A. aethiopicll/II 

OH A. capillus- veneris 
(ethanolic extrac t of 
fresh frond s) 

OH A. capilllls-vell eris 

6 

30 

6 

-Corltd 
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Compound, molecular 
formula, mp (IIC), I a lo 

Quercet i n-3 -O-glucoside 
C21 H2I10 12 

23611
- 3811 

Qucrcitu rone 
C2I H I~O U 
182" 
la ]1) -23" 

Rutin 

C 2"; H 'IIO I(' 

19 111 

[a lo -3611 (py) 

Acl ipedataol 

C2"H.1X0 2 

185 11
- i)i)" 

I aJo + XSIl (CHCI,) 

An ester 
C2~ H5 .j02 
185 11

- 9011 

A ketone 
C2, H.j1l0 or C2(,H.120 
22i'- 24" 
I a l\l23" + XO. 06" (CHCI.,) 
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Table I - Phytochemical constituenls of Adiantum species - (Contd) 

Spectra recorded Structure 

2 3 

UV , 1R, IH & I.1C_ OH 
NM R, El MS 

HO 

OR 

OH 0 

21 . R : glucosyl 

O H 

HO 

O R 

OH 0 

22. R : glucuronosyl 

OH 

HO 

OR 

OH 0 

23. R : ruti nosyl 

UV , IR, NMR, El M S 

OH 

OH 

OH 

Source 

4 

A. indiculIl Gltarak 
(a member o f A. 
caudallllll cOI11/J/ex) 
ethylacetale extract 
A. velluslUiIl 

A. capillus- velleris 

A. capillus-veneris 

A. peda lum 
(hexane extract of 
leaves) 

A. capillus- veneris 
(petro l eXl ract) 

A. capillus- veneris 
(petro l extract) 

Reference 

5 

20 

6 

6 

6 

23 

3 1 

31 

-Contd. 
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Compound, molecul ar 
formula, mp (0C) , [alo 

Ferene 
C1I1H,II. 17 1 °_72° 

8-fernene 
C,oH,II. 19 111-920 

[alo+ 1811 (CHCI,) 

7-fernene 
C10H,02 11 °- 13° 
[~l o~ '180 (CHCI) 

23-hydroxyfernene 
C'OH500. 1<)0° 
[alo - 12.4° (CHO ,) 

a-carotene monoepoxiue 
C40H,(,O, 175° 

Tab le I - Phytochemi cal constituent s or AdianlulII species - (Co ntd) 

Spectra recorded 

2 

IR , NMR 

UV , IR , NM R, ElMS 

UV, IR , NM R, ElM S 

IR , MR, 
ElMS, HR MS 

Structure 

3 

25 

27 

28 

Source 

4 

A. callda /tllli 
(petrol extract) 

A. pedalulII 
(hexane extract of 
leaves) 

A. peda lwn 
(hexane extract of 
leaves) 

A. UI CISIII I1 

A. vell llSlwl1 

11 27 
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Table I - Phytochemical constituents of Adialltum species - (Contd) 
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