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ABSTRACT

The genus Ranunculus has been reviewed for distribution in the world, traditional uses, isolated chemical constituents and their pharmacological
activities of some common species. Almost 600 species belong to the genus Ranunculus. It is distributed throughout the northern hemisphere and
southern temperate regions in the tropic where they usually limited to higher altitude. The most common use of Ranunculus species in traditional
medicines are anti-rheumatism, intermittent fever and rubefacient. The findings in some Ranunculus species of, for example, Protoanemonin (21),
anemonin (3), may justify the uses of these species against fever, rheumatism and rubefacient in Asian traditional medicines. The aim of the present
paper is to review the comprehensive knowledge of the plants of this genus including the traditional uses, chemical constituents and pharmacology.
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are used for the compilation of all data. All the data are reported in
alphabetical order.

INTRODUCTION

Throughout our research on medicinal plants present in Pakistani
vegetative fields we concentrated our attention in the genus
Ranunculus. During our study on Ranunculus muricatus, which is
traditionally used against plague, abscess and tumors of plague!, we
observed that several Ranunculus species are traditionally used,
throughout Asia, to reduce fever and rheumatism. Several ethno-
pharmacological literatures are available for the genus which is still
not documented in single article that is beneficial for the future
researchers. These reviews will cover almost all literature data on the
ethno-botanical, phytochemical and pharmacological activities.
Scopus, Science direct, Google scholar, Tropicos (for plant taxonomy)

Botany

Ranunculus is a huge genus containing almost 600 species2. There are
about 122 species exist in China3 45 6.1t is distributed throughout the
northern hemisphere and southern temperate regions in the tropic
where they usually limited to higher altitude.

In Pakistan, the family Ranunculaceae is represented by 22 genera
and about 114 species of which several genera are of ornamental
value while other are toxic and used for medicinal purposes’. About
23-25 species occur in Pakistan.

Ranunculus Species, synonyms, distribution and their flowering period3°

Species Synonyms Distribution Flowering

period

Ranunculus arvensis var. echinatissimus
(Blatter);

Ranunculus echinatissimusBlatter;
Ranunculus fernandeziiBlatter

Ranunculus arvensis C. & S. Europe through S. Siberia, Western and S. W. Asia

to India and the Himalaya.

March-April.

Ranunculus bulbosus ~ Ranunculus bulbosus L. var. dissectusBarbey; US.A March-April.
L. Ranunculus bulbosus L. var. valdepubens (Jord.)

Brigq.
Ranunculus Ranunculus affnis; Ranunculus pedatifdus; Kashmir, Tien Shan -
brotherusii Ranunculus caespatosus Wall

Ranunculus chinensis Bunge; Pakistan, Kashmir, India. S.F. China. March-April.
Ranunculus Ranunculus linearifolius;
cantoniensis Ranunculus pennsylvanicus subsp. riparius

(Edgew.) H. Riedl;

Ranunculus ripariusEdgew.
Ranunculus - In the Mediterranean region of Europe, Asia and N. Africa  April-May.
chaerophyllos
Ranunculus diffusus Ranunculus vitifoliusRoyle Afghanistan, Pakistan, Himalaya, India, China July-August
Ranunculus hirtellus ~ Ranunculus attenuatusRoyle Afghanistan, Pakistan, Kashmir, Himalaya in N. India. June-July.
Ranunculus Ranunculus tenellusjacquem. Ined. Stewart N.W. & W. Himalaya June-July
Jjacquemontii
Ranunculus - Karakorums, N. W. Himalaya June-July.
karakoramicola
Ranunculus laetus Ranunculus laetus subsp. Pamir. Western Tien-Shan, Afghanistan, Pakistan, India, June-July.

chitralicusQureshi&Chaudhri; Himalaya.

Ranunculus laetus var.

kashmiricusQureshi&Chaudhri;

Ranunculus pathanorumRech. f;

Ranunculus pseudo-laetus Tamura;

Ranunculus distans (flower of india)
Ranunculus lobatus - Endemic in the Western Himalaya. May-June
Ranunculus Ranunculus pseudo-muricatus Baltter&Hallb Atlantic and S. Europe, W. & S. W. Asia, Crimea, Caucasus,  March-April.
muricatus S. Siberia, Pakistan, India
Ranunculus Ranunculus pulchettus var. sericeusHook.f. Endemic in the Western Himalaya including Kashmir. June-July.

membranaceus

&Thoms.
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Ranunculus
munroanus
Ranunculus natans

Ranunculus
palmatifidus
Ranunculus
pangiensis
Ranunculus
pulchellus

Ranunculus repens

Ranunculus
rubrocalyx
Ranunculus
rufosepalus
Ranunculus
sceleratus
Ranunculus
stewartii
Ranunculus
glacialiformis
Ranunculus aquatilis

Ranunculus munroanus var. minor Tamura

Ranunculus hyperboreus var. natans (C.A. Mey.)
Regel

Ranunculus flammula D. Don

Ranunculus rubrocalyx subsp. stewartii (H.
Riedl) Qureshi&Chaudhri

Batrachiumpaucistamineum (Tausch.) F.
Schultz;

Ranunculus aquatilis subsp. trichophyllus
(Chaix) Moore & Moore;

Ranunculus flaccidusPerz;

Ranunculus paucistamineusTausch;
Ranunculus trichophyllusChaix;
Batrachium trichophyllum

Kashmir, Paksitan.
Siberia, Mongolia, Kashmir.
Kashimir and Gilgat

Endemic in the W. Himalaya

From Altai mountains and a few locations in eastern
Siberia, Tien-Shan, Mongolia & China, to Afghanistan and

Pakistan.

Widely distributed as a weed in most parts of Europe

and the USSR, W. & S.W. Asia

Pamir-Alai, Tien Shan, Kashmir, Pakistan, Afghanistan.

Pamir-Alai, Tien-Shan, Kashmir, Pakistan and
Afghanistan.

Found nearly in all parts of Europe, Asia and N. Africa

Baltistan
Himalaya, Kashmir.

Kashmir to Sikhm

April-June
July-August
June-July
July-August

June-July

June-July
June-July
March-April
May-June
July

March -May

Traditional Uses of Ranunculus

The most common use of Ranunculus species is for the treatment of anti-
rheumatism, rubifacient and intermittent fever. For this use the plant is
commonly prepared as decoction. It is also indicated as a remedy for anti-

hemorrhagic (Ranunculus repens) 8, neuralgia pains, anti-spasmodic,
diaphoretic (Ranunculus bulbosus) ° vermifacient, anthelmintic
(Ranunculus hirtellus) 1, tympany, conjunctivitis of an eye (Ranunculus
laetus) 1! 12, cure internal abscess, malaria, scrofula, snake or scorpion
venom, and acute icteric hepatitis (Ranunculus sceleratus) 13.

Ranunculus species with their common names, part use and their traditional uses

Species Common names Partuse Traditional uses Reference
Ranunculus Corn Buttercup (English); Leaves Used in intermittent fevers, 31
arvensis Chambul; Gagerkanda asthma and gout.

(Folk)
Ranunculus Bulbous Buttercup Whole It is indicated for gout, arthritic and neuralgia pains. The whole plant, 9
bulbosus L. (English) plant and especially the sap, is acrid, anodyne, antispasmodic, diaphoretic,

rubefacient

Ranunculus Jeotgaraknamul (Korean); Whole It is used against Diarrhea, parasites 32
Chinensis HuiHuiSuan (Chinese) Plant
Bunge
Ranunculus Spreading Buttercup Leave Rheumatism 33
diffusus (English); Nakkorejhar and stem

(Nepali)
Ranunculus Softly Hairy Buttercup Roots Used as vermifacient, cooling agent and anthelmintic 10
hirtellus (English); Goodi

(Hindi)(sanjay)
Ranunculus Cheerful Buttercup Leaves Tympany 11,12
laetus (English) and Conjunctivitis and diseases of eye

flower

Ranunculus Spiny buttercup (English); Whole Slightly poisonous; A decoction of plant is used for periodic fever and 34
muricatus Chambul, jaghagha, plant asthma

Latokari, Korgandal(Folk)
Ranunculus Creeping butter cup Whole Antihaemorrhagic 8
repens Plant
Ranunculus Blister Buttercup, Whole It is capable of promoting blood circulation by removing blood stasis, 13
sceleratus Celeryleaved Plant expelling cold, relieving swelling, and removing excessive heat from the

Crowfoot (English); Jal- liver and the gall bladder. It can also cure internal abscess, malaria,

dhaniyaa (folk) scrofula, snake or scorpion venom, and acute icteric hepatitis.
Ranunculus Water Crowfoot (English); Whole Use in intermittent fever, asthma and rheumatism 31
aquatilis Tohlab (Folk) plant

16
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Chemical compounds isolated from genus Ranunculus

Ranunculus arvensis are rich source of Alkaloid, Phenol, Flavonoid
and Saponin 4 but their isolation is undetermined. Hexadecanoic
acid (1), B-sitosterol (2), anemonin (3) are the compounds isolated
from Ranunculus bulbosus L 15. A huge bunch of Flavonoid glycoside
isolated from Ranunculus chinensis that are 3-O-a-L-
arabinopyranosyl-(1-2)-f-D-galactopyranosyl-7-0-§-D-
glucopyranosylkaempferol(4),3-0-a-L-arabinopyranosyl-(1—-2)-{4-
0-[(E)-caffeoyl]3-D-galactopyranosyl})-7-0-3-D-
glucopyranosylquercetin(4a),3-0-{2-0-[(E)-caffeoyl]-a-L-
arabinopyranosyl(1—2)-B-D-galactopyranosyl})-7-0-B-D-
glucopyranosylkaempferol (4b),3-0-{2-0-[(E)-caffeoyl]-a-L-
arabinopyrannosyl-(1-2)-B-D-galactopyranosyl}kaempferol (4c)e.
It is interesting to note that Ranunculus laetus consist of Jacein (5),
jacedin-5-0-B-D-glucoside  (5a), centaurein (5b), 6, 7-
dimethoxycoumarin (6), B-amyrin (7), and B-sitosterol-3-0-B-D-

List of Chemical constituents in genus Ranunculus
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glucoside!”. Ranunculus muricatus contains phenolic class of
compounds such as stigmasterol -4 - ene-3 ,6 - dione, stigmasterol,
Anemonin, Aescin lactone dimethyl ether (8), beta-Valley sterol,
protocatechuic aldehyde (9), protocatechuic acid (10), and luteolin
factors (11)!8. R (+)-Dalbergi phenol (12), R (+)-
4methoxydalbergione (13), methyl 3, 4, 5,-trihydrobenzoate(14),4-
hydroxy-2-methoxybenzoic acid (15), p-hydroxycinnamic acid
(16), B-sitosterol and Ranupenin are chemical constituents isolated
from Ranunculus repens 19 20, The most interesting species among
all genus is Ranunculus sceleratus containing 5-hydroxy tryptamine
(17) 2, apigenin (18), apigenin 4'-O-a-rhamnopyranoside,
apigenin 7-0-B-glucopyranosyl-4'-0-a-rhamnopyranoside, tricin 7-
0-B-glucopyranoside, isoscopoletin (19), tricin (20),
Protocatechuyl aldehyde??, Protoanemonin 23. It is interesting to
note that f-sitosterol is isolated from three of the species of
Ranunculus such as Ranunculus bulbosus, Ranunculus laetus and
Ranunculus repens.

Species Chemical constituents

Ranunculus Alkaloid,Phenol,Flavonoid,Saponin are present but their isolation is not determined!4.

arvensis

Ranunculus Hexadecanoic acid (1), B-sitosterol(2) , anemonin(3)?, Protoanemonin(21)28

bulbosus L.

Ranunculus 3-0-a-L-arabinopyranosyl-(1—-2)-f3-D-galactopyranosyl-7-0-f-D-glucopyranosylkaempferol (4); 3-O-a-L-arabinopyranosyl-

chinensis (1-2)-{4-0-[(E)-caffeoyl]3-D-galactopyranosyl})-7-0-B-D- glucopyranosylquercetin (4a); 3-0-{2-0-[(E)-caffeoyl]-a-L-
arabinopyranosyl(1-2)-B-D-galactopyranosyl})-7-0-f-D- glucopyranosylkaempferol (4b); 3-0-{2-0-[(E)-caffeoyl]-a-L-
arabinopyrannosyl-(1-2)-B-D-galactopyranosyl}kaempferol (4c)!6

Ranunculus Jacein(5), jacedin-5-0-B-D-glucoside(5a), centaurein(5b), 6,7-dimethoxycoumarin (6), f-amyrin(7), and §3-sitosterol-3-0-f3-D-

laetus glucoside!”

Ranunculus stigmasterol -4 - ene-3,6 - dione, stigmasterol, Anemonin, Aescin lactone dimethyl ether (8), beta-Valley sterol, protocatechuic

muricatus aldehyde (9), protocatechuic acid (10), and luteolin factors (11):8.

Ranunculus R(+)-Dalbergi phenol (12), R(+)-4methoxydalbergione (13), methyl 3,4,5,-trihydrobenzoate(14),4-hydroxy-2-methoxybenzoic

repens acid(15), p-hydroxycinnamic acid(16), b-sitosterol'?, Ranupenin2°.

Ranunculus 5-hydroxy tryptamine(17)21,apigenin(18),apigenin 4'-0-a-rhamnopyranoside, apigenin 7-0-B-glucopyranosyl-4'-0-a-

sceleratus rhamnopyranoside, tricin 7-0-B-glucopyranoside, isoscopoletin(19),tricin(20),Protocatechuyl aldehyde!?, Protoanemonin(21)323.

Ranunculus apigenin-4'-0-a-L-arabinopyranoside, apigenin-7-0-f-D-glucopyranosyl-4'-0-a-L-rhamnopyranoside, apigenin-8-C-a-L-

sieboldii arabinopyranoside, apigenin-8-C-f3-D-galactopyranoside, tricin-7-0-3-D-glucopyranoside, tricin, luteolin, scopoletin, esculetin,
scoparone, ferulic acid, protocatechuic acid, and ternatolide*3

Ranunculus 7-0-methylherbacetin 3-0-[2-0-E-feruloyl-fl-D-glucoside*

sardous

Ranunculus Ternatoside, ternatoside B, sternbin, methylparaben, 4-0-D-glucopyranosyl-p-coumaric acid, linocaffein, Robustaflavone-4'-

ternatus methyl ether, Kayaflavone, Podocarpusflavone A, Bilobeti, [soginkgetin, Amentoflavone, 4-0x0-5-(0-B-D-glucopyranosyl)-

pentanoic acid-10-butyl ester, 4-0x0-5-(0-B-D-glucopyranosyl)-pentansaeure-methyl ester, benzyl alcohol O-3-D-
glucopyranoside?s 46

List of Chemical nature of Compounds isolated in genus Ranunculus

Chemical Nature = Compounds present Reference
Flavonoid 3-0-a-L-arabinopyranosyl-(1—-2)-B-D-galactopyranosyl-7-0-B-D-glucopyranosylkaempferol (4a); 3-0-a-L- 16,17,35,
arabinopyranosyl-(1-2)-{4-0-[(E)-caffeoyl] 3-D-galactopyranosyl})-7-0-f-D- glucopyranosylquercetin (4b); 3- 43,44
0-{2-0-[(E)-caffeoyl]-a-L-arabinopyranosyl(1—2)-B-D-galactopyranosyl})-7-0-B-D- glucopyranosylkaempferol
(4c); 3-0-{2-0-[(E)-caffeoyl]-a-L-arabinopyrannosyl-(1-2)-B-D-galactopyranosyl}kaempferol
Apigenin, Jacein(5), jacedin-5-0-B-D-glucoside(5a), centaurein(5b), R(+)-Dalbergi phenol (12), R(+)-
4methoxydalbergione (13), apigenin-4'-0-a-L-arabinopyranoside, apigenin-7-0-B-D-glucopyranosyl-4'-0-a-L-
rhamnopyranoside, apigenin-8-C-a-L-arabinopyranoside, apigenin-8-C-B-D-galactopyranoside, tricin-7-0-f3-D-
glucopyranoside, 7-0-methylherbacetin 3-0-[2-0-E-feruloyl-fl-D-glucoside
Phytosterol [3-sitosterol(2), stigmasterol -4 - ene-3 ,6 - dione, stigmasterol 36,37
Coumarin 6,7-dimethoxycoumarin (6), isoscopoletin 17,38
Derivative
Triterpene B-amyrin(7) 39
Fatty acid Hexadecanoic acid (1) 40
Saponin Aescin(8) 41
Lactone Anemonin(3), Protoanemonin(21) 42
Derivative
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Chemical constituents isolated from the genus Ranunculus

)

(2)

(3) 4)
Compounds R! R2 R3 R#*
4 B-D-Glc H H H
4a B-D-Glc OH Caff H
4b B-D-Glc H H Caff
4c H H H Caff
Compounds R R? R3
5 Glc CHs H
5a H Glc CHs H
5b Glc H H CHs
P OCH,
o (e} OCHg
(6)

8)
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Pharmacological activities

Although there are number of species that have been traditionally
useful yet there are no pharmacological prove yet present. The aerial
part of Ranunculus sceleratus possesses anti-inflammatory
properties. It is examined in rat’s in-vivo and in-vitro. Later it is
found that non-polar extract were able to inhibit eicosanoid
production whereas polar extract enhance the synthesis of 5(S)-
HETE, LTB4 AND 12(s)-HHTrE2* It also possesses anti-bacterial
activity. The roots and leaves are used and is found that it is active
against Salmonella typhi and Agrobacterium tumefaciens?s.

Ranunculus aestivalis, Ranunculus marginatus and Ranunculus laetus
also possess anti-bacterial activity against different bacterial strains.
Ranunculus aestivalis is active against Klebsiella pneumonia and
Staphylococcus aureus?. Ranunculus marginatus showed activity
against Streptococcus faecalis, Staaphylococcus aureus,
Staphylococcus  epidermidis, Bacillus subtilis, Pseudomonas
aeruginosa, Enterobacter aerogenes, and Echerichia coli?’. All the
isolated compounds of Ranunculus laetus showed the activity against
Staaphylococcus aureus, Bacillus subtilis, Pseudomonas aeruginosa,
Echerichia coli, and Bacillus subtilis!”. Whole plant of Ranunculus
bulbosus showed activity against selected strain of yeast and
dermatophytes?8. Analgesic and anti-inflammatory activity is present

Int ] Pharm Pharm Sci, Vol 4, Suppl 5, 15-22

DISCUSSION AND CONCLUSION

Generally natural product has been useful tool for discovery of new
drugs*®. The species of the genus Ranunculus has showed number of
components isolated. The class of compounds present in the highest
frequency were the Flavonoids: Apigenin, Jacein (5), jacedin-5-0-f3-D-
glucoside (5a), centaurein (5b), R(+)-Dalbergi phenol (12), R(+)-
4methoxydalbergione(13),3-0-a-L-arabinopyranosyl-(1-2)-3-D-
galactopyranosyl-7-0-3-Dglucopyranosylkaempferol(4);3-0-a-L-
arabinopyranosyl-(1-2)-{4-0-[(E)-caffeoyl] -D-galactopyranosyl})-
7-0-B-D-glucopyranosylquercetin(4a);3-0-{2-0-[(E)-caffeoyl]-a-L-
arabinopyranosyl(1—2)-B-D-galactopyranosyl})-7-0-f-D-
glucopyranosylkaempferol(4b);3-0-{2-0-[(E)-caffeoyl]-a-L-
arabinopyrannosyl-(1-2)-3-D-galactopyranosyl}kaempferol (40).
Saponin and Phytosterol compounds have been less studied. The
Phytosterol found in these species are B-sitosterol (2), stigmasterol -
4 - ene-3,6 - dione. The residual chemical composition of these
species has been less investigated. In conclusion, only few
pharmacological activities have been studied of these species. Most of
studies up till now have concentrated their attention on the
antibacterial, antifungal, Anti-inflammatory and analgesic of different
extracts. There is a lack of comprehensive isolation studies issued or
comprehensive investigation of their pharmacological actions. Thus,
we believe that the isolation of new active component from these

in Ranunculus japonicum. It is observed in mice in-vivo?°.

List of Pharmacological activities reported

species would be of huge scientific value.

Species Pharmacological Application Activity Part Reference
properties used
Ranunculus sceleratus ~ Anti-inflammatory Rats In-vivo and In vitro, non-polar extract were able to inhibit ~ Arial 24
In-vitro eicosanoid production whereas polar extract part
enhanced the synthesis of 5(S)-HETE ,LTB4
and 12(S)-HHTrE
Active against Salmonella typhi and 25
Anti-bacterial In-vitro Agrobacterium tumefaciens Root
and
Leaves
Ranunculus aestivalis ~ Antibacterial In-vitro Active against Klebsiella pneumonia and Whole 26
Staphylococcus aureus Plant
Ranunculus japonicum  Analgesic and Anti- In-vivo(mice) inhibit the paw edema induced by - 29
inflammatory carrageenin, ear swelling of mice caused by
acetic acid and granuloma formation in rats
Ranunculus bulbosus antifungal activity In-vitro Active against selected strain of Whole 28
dermatophytes and yeasts. plant
Ranunculus Anti-oxidant In-vitro It showed activity against Streptococcus Whole 27
marginatus Anti-bacterial faecalis, Staaphylococcusaureus, Plant
Staphylococcus epidermidis, Bacillus subtilis,
Pseudomonas aeruginosa,
Enterobacteraerogenes, Echerichia coli
Ranunculus laetus Anti-bacterial In-vitro All the isolated compounds showed the - 17
activity against Staaphylococcusaureus,
Bacillus subtilis, Pseudomonas
aeruginosa,Echerichia coli, Bacillus subtilis
Ranunculus Wound healing and linear incision and Methanolic extract of Whole 47
constantinapolitanus anti-inflammatory circular excision Ranunculus constantinapolitanus plant
properties wound models(In- demonstrated anti-inflammatory activity with
vivo) the inhibition value of 23.3% at the dose of
100 mg/kg
Ranunculus pedatus Wound healing and linear incision and Methanolic extract of Ranunculus pedatus - 47
anti-inflammatory circular excision showed significant wound healing effect both
properties wound models (In- in inci-
vivo) sion (31.4% and excision 55.74%wound
models).
Ranunculus sieboldii Cytotoxicity In vitro MTT assay on  Apigenin-4'-0-a-L Whole 43
four different human -arabinopyranoside plant
tumor cell line (KB, was active against BEL-7407
BEL-7407, A549, HL- and A549 cell lines, scopoletin, scoparone
60) showed inhibitory ac- tivities on KB cell lines
and HL-60 cell lines while luteolin exerted
moderate cytotoxic activities on KB, BEL-
7407, A549 and HL-60 cell lines
Ranunculi Ternati Human breast cancer  In-vitro The Radix Ranunculi Ternati withdraws - 48

cell

inhibits MCF-7 cells growth via apoptosis
reduction
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