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ABSTRACT
Ficus racemosa is an important medicinal plant, found in India, Australia, and Southeast Asia. It is popularly known as
‘gular.’ It reduces blood glucose concentration due to the presence of β‑sitosterol. Many active constituents that have been
isolated from various parts of this plant possess useful pharmacological activities. The literature survey proposed that it
has multiple pharmacological actions that include antidiabetic, antioxidant, antidiarrhoeal, anti‑inflammatory, antipyretic,
antifungal, antibacterial, hypolipidemic, antifilarial, and hepatoprotection. This review article elaborately describes the
traditional uses, phytochemistry, pharmacology, and toxicology of this plant. We also provide useful structures of the
secondary metabolites along with their nuclear magnetic resonance (NMR) data. Some clinical trial data have also been
provided in this review. This review would assist researchers to gather scientific information in future.
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INTRODUCTION
The demands of herbal medicines are increasing because
their potent phar macological activity and economical
values have been proving to be beneficial for the people.
However, a lot of research is necessary to standardize and
validate Ayurveda medicines for their potency, safety, and
efficacy. [1] Ficus racemosa (F. racemosa) is native to India,
Australia, and Southeast Asia. It is distributed widely from
the outer Himalayan ranges, Punjab, Khasia Mountain,
Chota Nagpur, Bihar, Orissa, West Bengal, Rajasthan,
Deccan, and is common in South India. [2,3] The active
constituent, β‑sitosterol, isolated from the leaves and stem
bark, has a good antidiabetic potential. This plant has
multiple pharmacological activities that include antidiabetic,
antioxidant, antidiarrheal, anti‑inflammatory, antipyretic,
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antifungal, antibacterial, hypolipidemic, and antifilarial, and
hepatoprotective actions. [4‑6] We describe the pharmacology,
toxicology, phytochemistry, and clinical trials of this plant
elaborately in this review article. We also provide structures
and nuclear magnetic resonance (NMR) data of active
constituents and their pharmacological actions, in a tabular
format, in this review.
Phytochemistry
The following active chemical constituents have been reported in
F. racemosa and their structures are shown in Figure 1. Few spectral
data of active constituents are summarized in Table 1.
Leaf
The leaves of this plant are rich in flavonoids, triterpenoids (basically
lanosterol), alkaloids, and tannins. A new triterpene namely gluanol
acetate and racemosic acid were isolated from the same part.[14]
Stem bark
Bergenin (flavonoid) was the major component of the stem bark,
which was isolated using both the hot and cold water extraction
methods. In addition, kaempferol and coumarin were also
extracted in a purified form by using the hot water extraction
method. The other major components obtained from the stem
bark were glycosides (leucocyanidin‑3‑O‑β‑D‑glucopyrancoside,
leucopelargonidin‑3‑O‑β‑D‑glucopyranoside, leucopelargonidi
n‑3‑O‑β‑D‑glucopyranoside, and leucopelargonidin‑3‑O‑α‑L‑r
hamnopyranoside); sterols (β‑sitosterol, stigmasterol, α‑amyrin
acetate, lupeol, and lupeol acetate); and tannins (ellagic acid).[15]
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Figure 1: Chemical structure of the active constituents of F. racemosa

Trunk bark
The trunk bark is rich in various types of sterols like β‑sitosterol,
lupenol, and stigmasterol.[14]

Latex
The latex contains various types of steroids such as euphol,
isoeuphorbol, β‑sitosterol, 4‑deoxyphorbol, cycloartenol, and
cycloeuphordenol.[16]

Fruits
Gluanol acetate is the major component of fruits. The other
components are glucanol, tiglic acid, taraxasterol, lupeol acetate,
friedelin, and hydrocarbons.[16]

Traditional uses
From ancient times all the parts of this plant have been used for
their medicinal value. It is basically used for its antidiuretic effect.
In the Ayurvedic System of Medicine, the roots are popularly used
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Table 1: Spectrometry data of few active constituents of F. racemosa
Name

1

H NMR

β‑Sitosterol δ‑ 3.2 (1H, m, H‑3),
δ‑ 5.6 (1H, m, H‑6),
δ‑5.19 (1H, m, H‑23),
δ‑4.68 (1H, m, H‑22)
δ‑ 4.68 (1H, m, H‑3),
δ‑2.38 (1H, m, H‑20),
δ‑ 0.76‑0.89 (M, 9H),
δ‑0.91‑1.05 (m, 5H),
δ‑ 1.35‑1.42 (m, 4H),
δ‑ 0.69‑0.73 (m, 3H),
δ‑ 1.8‑2.00 (m, 5H),
δ‑ 1.07‑1.13 (m, 3H),
δ‑ 1.35‑1.6 (m, 9H)
Stigmasterol δ‑ 7.30 (s, OH‑3)
δ‑5.14 (m, 1H, H‑6)
δ‑4.60 (s, 1H, H‑23)
δ‑4.23 (s, 1H, H‑23)
δ‑3.51 (tdd, H‑3, H‑3)
δ‑1.21 (s, 3H, H‑19)
δ‑1.17 (s, 3H, H‑28)
δ‑1.03 (s, 3H, H‑27)
δ‑0.99 (s, 3H, H‑26)
δ‑0.97 (s, 3H, H‑24)
δ‑0.90 (s, 3H, H‑29)
Lipeol
δ‑4.69 (1H, s, H‑29b)
acetate
δ‑4.57 (1H, s, H‑29a)
δ‑4.47 (1H, dd, H‑3)
δ‑2.05 (3H, s, H‑2)
δ‑1.69 (3H, s, H‑30)
δ‑1.03 (3H, s, H‑25)
δ‑0.94 (3H, s, H‑27)

13

C NMR

Others (IR, Mass spectra)

150.98, 145.2 (C‑5), 139.8 (C‑22),
121.7, 118.89 (C‑6), 79.03 (C‑3),
55.3 (C‑14), 55.18 (C‑17), 50.45 (C‑9),
48.3 (C‑9), 40.8 (C‑20), 40.1 (C‑12),
39.2 (C‑13), 38.9(C‑4), 38.6 (C‑12),
37.18 (C‑1), 37.12 (C‑10), 36.3 (C‑8),
35.59 (C‑20), 34.29 (C‑22), 34.24 (C‑7),
32.66 (C‑8), 26.1 (C‑11, 26), 21.6 (C‑27),
19.32 (C‑19), 17.71 (C‑21), 15.6 (C‑18,29)

140.9 (C‑22), 158.53 (C‑5),
129.50 (C‑23),121.89 (C‑6), 71.9 (C‑3),
57.1 (C‑4), 56.2 (C‑5), 51.4 (C‑24),
50.40 (C‑17), 42.5 (C‑9), 42.4 (C‑13),
40.7 (C‑10), 39.9 (C‑10),
37.5 (C‑20), 32.9 (C‑25),
31.9 (C‑21), 29.1 (C‑23),
25.6 (C‑12), 24.6 (C‑11),
21.5 (C‑25), 21.3 (C‑26), 19.2 (C‑29),
12.3 (C‑27)

171.3 (C‑1), 151.2 (C‑2), 109.6 (C‑29),
81.2 (C‑3), 55.6 (C‑5), 50.5 (C‑9),
48.5 (C‑18), 48.2 (C‑19), 43.2 (C‑17),
43 (C‑14), 41 (C‑8), 40.2 (C‑22),38.6 (C‑1),
38 (C‑4), 37.3 (C‑10), 36.2 (C‑13),
35.8 (C‑16), 34.4 (C‑7), 30.0 (C‑21),
28.2 (C‑2), 27.6 (C‑23), 25.3 (C‑15),
24.0 (C‑12), 21.7 (C‑2), 21.1 (C‑11),
18.2 (C‑28), 16.7 (C‑24), 16.4 (C‑25),
16.2 (C‑25), 14.7 (C‑27)
Lupeol
δ‑ 4.70, 4.55
151.0 (C‑20), 109 (C‑29), 70.0 (C‑3),
(2H, s, H‑29a, 29b),
55.5 (C‑9), 48.3 (C‑18),
δ‑ 3.2 (1H, m, H‑3)
48.0 (C‑19), 43 (C‑17), 42.9 (C‑14),
Seven singlet δ= 0.77,
40.9 (C‑8), 40.0 (C‑22), 38.9 (C‑4),
0.79,0.85, 0.94, 0.97, 1.05, 38.7 (C‑1), 38.1 (C‑13),
1.65 (each 3H, s)
37.2 (C‑10),35.5 (C‑16), 34.2 (C‑7),
29.9 (C‑21), 28.0 (C‑23),
27.4 (C‑2),27.1 (C‑15), 25.2 (C‑12),
21.0 (C‑11), 19.5 (C‑30), 18.5 (C‑6),
18.0 (C‑28), 16.1 (C‑25), 16.0 (C‑26),
15.5 (C‑24), 14.8 (C‑27)
α-Amyrin
δ‑ 0.79 (3H, s, H‑28)
38.5 (C‑1), 23.4 (C‑2), 80.9 (C‑3),
δ‑0.88 (12H, s, H‑23, 24,
37.7 (C‑4), 55.3 (C‑5), 18.3 (C‑6),
29, 30)
32.9 (C‑7), 39.7 (C‑8), 47.7 (C‑9),
δ‑0.98 (3H, s, H‑26)
36.8 (C‑10),22.8 (C‑11), 124.2(C‑12),
δ‑1.01 (3H, s, H‑25)
139.5 (C‑13), 42.1 (C‑14), 28.2 (C‑15),
δ‑ 1.07 (3H, s, H‑27)
26.7 (C‑16), 33.8 (C‑17), 59 (C‑18),
δ‑2.05 (3H, s, OAc)
39.7 (C‑19), 39.7 (C‑20),31.3 (C‑21),
δ‑4.50 (1H, dd, H‑3α)
41.6(C‑22), 28.1 (C‑23), 15.8 (C‑24),
δ‑5‑12 (1H, t, H‑12)
14.2 (C‑25), 16.8 (C‑26), 17.6 (C‑27),
28.8 (C‑28), 23.3(C‑29), 21.4 (C‑30)
Kaempferol δ‑ 6.12 (1H, d, H‑6),
93.20 (C‑8), 98.07 (C‑6), 102.95(C‑10),
δ‑6.32 (1H, d, H‑8),
115.11(C‑3’and C‑5’),
δ‑6.86 (2H, d, H‑3’ and H‑5’), 121.67(C‑1’), 129.13 C‑6’), 135.49 (C‑3),
δ‑7.97 (2H, d, H‑2’ and H‑6’) 146.27 (C‑2), 156.12 (C‑9), 158.89 (C‑4’),
160.65 (C‑5), 163.67 (C‑7), 175.54 (C‑4)
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IR spectra:
O‑H stretching ‑ 3373.6 cm−1
Aliphatic C‑H stretching ‑ 940.7,
2867.9 cm−1
C=C ‑ 1641.6 cm−1
CH2‑1457.3 cm−1
OH‑ def ‑ 1381.6 cm−1
Cycloalkane ‑ 1038.7 cm−1
Mass spectra: Molecular
formula‑ C29H50O
m/z=367, 271, 255, 229, 189, 175,
161, 133, 121, 105, 107, 95, 81, 69,
55, 41
IR spectra:
O‑H broad band ‑ 3335, 3431 cm−1,
intense‑ 1193, 667 cm−1, C‑H out of
plane ‑ 879 cm−1, C=C ‑ 1667 cm−1,
CH3‑2934 cm−1, CH2‑2866 cm−1,
medium ‑ 1459 cm−1
C‑C ‑ 1036 cm−1
Mass spectra:
m/z=412, 144, 198, 229, 243, 264,
265, 289, 346, 382, 391, 396

[7]

Mass spectra:
m/z=468,453, 408, 357,218, 189,109
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IR spectra:
OH ‑ 3056 cm−1
C‑O – 1265 cm−1
C‑H unsaturated ‑ 893 cm−1
C=C ‑ 1593 cm‑1
CH3 Stretching ‑ 2929 cm−1
Bending ‑ 1593 cm−1
CH ‑ 1435 cm−1
Mass spectra : Molecular formula
C30H50O
m/z=426, 365, 207, 189, 161, 135, 107
IR spectra: C=O ‑ 1730 cm−1
C=C ‑ 1640 cm−1
CH3‑1380 cm−1
CH2‑1250 cm−1
CH ‑ 1030, 1000, 985, 960 cm−1
Mass spectra: m/z=468, 453, 408, 218,
203

Mass spectra:
m/z: 287, 288, 319,

[8]

[9,10]

[11,12]

[13]

NMR=Nuclear magnetic resonance, IR=Infrared spectroscopy

for the treatment of hydrophobia, whereas, the bark has multiple
actions. It is used as a galactagogue and is helpful in gynecological
disorders.[14] The fruits are active against leprosy, menorrhagia,
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leucorrhoea, and blood disorders, burns, intestinal worms, dry
cough, and urinary tract infections. Bronchitis, bowel syndrome,
and piles are treated with its leaves, in the Unani System of
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Medicine.[16] The leaf buds are effective against skin infection, and
a decoction of the leaves is used in wound washing and healing.[16]
A decoction of the bark is given for the treatment of piles,
ulcerative colitis, diarrhea, and dysentery. It is also given in
the treatment of diabetes and asthma. The latex is externally
applied on wounds to decrease inflammation, pain, and edema,
and promote its healing. It is also used with sugar to reduce
diarrhea and dysentery, especially in children, and improves the
sexual power in males.[16]
The roots of the plant are used in dysentery, pectoral
complications, and diabetes, and also applied in inflammatory
glandular enlargement, mumps, and hydrophobia. [16] The
summary of traditional uses is tabulated in Table 2.
Pharmacological activity
The various parts of the plant showed good pharmacological
actions and these are summarized in Table 3.
Hypoglycemia activity
β‑Sitosterol isolated from stem bark is reported to have
potent antidiabetic activity.[32] Kar et al., has reported that
ethanol extract (250 mg/kg/day, once, twice, and thrice daily,
per oral [PO]) normalized the blood glucose, lowered the
Table 2: Traditional use of different parts of
F. racemosa
Plant material

Uses in Ayurvedic medicines

Fruits

Aphthae, menorrhagia,
hemoptysis
Gargle for sore throat
Bilious affections
Diarrhea, hemorrhoids
Diabetes
Dysentery
Aphrodisiac
Eczema, leprosy, rheumatism
Laxative, digestive

Fruits, boiled and strained
Ground leaves mixed with honey
Latex (milky juice)
Bark powder
Roots
Latex boiled with milk
Oil infused with root bark
Fruits

urine sugar, and helped it to reach a level of zero within two
weeks, in alloxan‑induced diabetic albino Wistar rats.[33] In an
another experiment, a researcher has proposed that methanol
extract (200 and 400 mg/kg, PO) from the stem bark
exhibited a similar effect in both normal and alloxan‑induced
rats and the efficacy was comparable to the standard drug
glibenclamide (10 mg/kg). [34] Another experiment has
also revealed that the methanol extract of fruits had good
hypoglycemic activity at doses of 1, 2, 3, and 4 g/kg, p.o.,
both in normal and alloxan‑induced diabetic rats.[35] Another
investigation by Ahmad and Urooj revealed that the stem bark
aqueous extract possessed higher glucose adsorption activity
and a reduced glucose retardation index, which was comparable
to wheat bran and acarbose.[36]
Antioxidant activity
Ethanol and water extract of the F. racemosa stem bark had
potent free radical scavenging activity in both nanosecond
pulse radiolysis and stopped‑flow spectrophotometric analysis.
The ethanol extract showed a significantly higher steady state
antioxidant activity than the water extract. Veerapur et al.,
performed an antioxidant assay through the traditionally known
procedures. They also studied the radioprotective potential
of the same extract using a micronucleus assay in V79 cells
and observed maximum radioprotection at the 20 µg/ml
concentration. There was no blockage of the proliferative
index by the cytokines in the same experiment. Based on the
above observation, the F. racemosa ethanol extract had potent
antioxidant and radioprotection activities.[37]
Jahan et al., isolated 3‑O‑(E)‑Caffeoyl quinate, which had potent
antioxidant activity via the diphenyl picryl hydrazine free radical
scavenging assay.[38]
Hepatoprotective activity
The methanol extract of the stem bark exhibited hepatoprotection
action against the carbon tetrachloride (CCl 4)–induced
model at 250 and 500 mg/kg doses, PO, in rats. All enzyme

Table 3: Pharmacological actions of F. racemosa
Pharmacological actions

Parts used

Extract

Experimental models

Antihyperglycemic

Stem bark
Stem bark
Fruits
Stem bark
Stem bark
Leaf

Ethanol
Methanol
Methanol
Methanol
Methanol
Ethanol

Alloxan‑induced
Alloxan‑induced
Alloxan‑induced
Cough‑induced model by sulfur dioxide gas
Hepatotoxicity induced by Ccl4
Hepatotoxicity induced by Ccl4

Antioxidants
Wound healing
Antidiarrheal

Fruits
Stem bark
Stem bark

Ethanol
Ethanol
Ethanol

Anti‑inflammatory

Leaf

Antiulcer
Antibacterial
Hypolipidemic
Renal anticarcinogenic

Fruit
Leaf
Bark

DPPH free radical scavenging assay
Excised and incised wound model
Castor oil–induced diarrhea
PGE2‑induced enter pooling
Carrageenan‑, serotonin‑, histamine‑, and
dextran‑induced rat paw edema
Pylorus ligation, ethanol induced, cold restraint stress
E. coli, B. pumilus, B. subtilis, P. aeruginosa, S. aureus
Alloxan‑induced
Potassium bromate-induced nephrotoxicity,
Ferric nitrilotriacetate-induced nephtotoxicity

Antitussive
Hepatoprotective
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Ethanol
Petroleum ether
Ethanol
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levels (aspartate aminotranseferase, alanine aminotransferase,
and alkaline phosphatase) were decreased in the extract‑treated
animals than in the controls.[17] The researcher measured some
oxidative parameters in a similar experiment and they proposed
that there was a reduction in oxidized lipid and elevation of
superoxide dismutase and catalase enzyme levels in the serum,
kidney, and liver.[17] In another experiment, the ethanol extract
of the leaves expressed a similar trend in an in vivo rat model.[18]
Antitussive activity
The stem bark methanol extract expressed good antitussive
action against the sulfur dioxide–induced cough model in
mice. There was 56.9% inhibition of cough at 200 mg/kg PO
in mice.[19]
Antiulcer activity
The fruit extract (50% ethanol) exhibited antiulcer activity in
different well‑known animal models of rats with three doses (50,
100, and 200 mg/kg, twice daily, PO) for five days. The researchers
used various animal models like ethanol, pylorus ligation, and
cold strain–induced ulcer to perform the antiulcer effect. The
extract inhibited an ulcer in all the above‑mentioned models in a
dose‑dependent manner. A similar extract reduced oxidative damage
in the mucosal lining of the stomach by inhibiting the enzyme
activity like that of H+/K + ATPase and superoxide dismutase.[20]
Wound healing
The stem bark (ethanol extract) had wound healing properties
in various wound models in rats.[21]
Anthelmintic activity
The aqueous extract from the bark exhibited an anthelmintic
activity on adult earthworms (dose 50 mg/ml) in a spastic
paralysis model and this action was similar to 3% piperazine
citrate (standard). The aqueous extract caused 100% spastic
paralysis, whereas, the worms came to a normal stage within
five hours of standard treatment. This action showed the
anthelmintic property of the bark.[22]

Antidiuretic effect

The hot aqueous extract of F. racemosa barks (250, 500, and
1000 mg/kg) have a lowered antidiuretic effect of up to 50%,
with respect to the standard antidiuretic hormone. This action
might be due to the reduced levels of Na+ and K+ and increased
osmotic action of the nephron.[23]

chemopreventive effect, where nephrotoxicity was produced
by potassium bromate in rats. The results indicated that there
was a significant reduction of the peroxidized lipid, hydrogen
peroxide, and xanthine oxidase in rats. Serum glutathione, blood
urea nitrogen, and serum creatinine levels were also decreased
in that experiment.[25] A similar result was also reported in ferric
nitrilotriacetate‑induced nephrotoxicity.[26]
Anticancer effect
A researcher proposed that the methanol extract of F. racemosa
produced a cytotoxic effect on various hepatic cancerous cell
lines like HL‑60, HepG2, NCI‑H23, and HEK‑293T. The
results obtained from their investigation suggested that the
methanol extract produced higher cytotoxic effects on HL‑60
and HepG2 cells with respect to other used cell lines with very
low (50% inhibitory concentration) IC50 values.[27]
Anti bacterial activity
The hydroalcoholic extract from the leaves showed potent
antibacterial activity, with an IC50 value of 0.08 mg/ml against
Actinomyces viscosus. Petroleum ether extract of leaves exhibited
an antibacterial potential higher than the other extracts against
Escherichia coli, Bacillus pumilis, Bacillus subtilis, and Pseudomonas
aureus.[28]
Anti‑inflammatory effect
The ethanol extract of leaves (400 mg/kg, orally) exhibited
an anti‑inflammatory activity on carrageenan‑, histamine‑,
serotonin‑, and dextran‑induced paw edema models of rats. In
the chronic inflammatory model of the cotton granuloma weight
method, there was a reduction of 41.5% granuloma weight, which
demonstrated its good anti‑inflammatory activity as compared
with phenylbutazone.[29] Li et al., reported that the ethanol extract
inhibited both cycloxiginase‑1 and 5‑lipoxiginase in vitro (90 and
18 μM concentration, IC50 values) due to the presence of a new
glycoside compound, namely, racemosic acid.[30]
Memory enhancing activity
The F. racemosa bark (aqueous extract) demonstrated an
anticholinesterase activity, which was evaluated for its ability to
enhance the acetylcholine levels. The outcome from their research
revealed that it produced an antidementia activity in rats.[31]

Antidiarrhoeal effect

Hypolipidemic effect
The bark (ethanol extract) had a hypolipidemic action, as it
potentiated the secretion of insulin. The study was performed using
alloxan‑induced diabetic rats (100 – 500 mg/kg, PO) for 45 days.
The extract showed similar results like glibenclamide (standard).[39]

Chemopreventive effect on the nephron
The F. racemosa extract (200 and 400 mg/kg, PO) exhibited a

Renal and testicular protective action
The acetone extract of the F. racemosa bark (250 and 500 mg/kg,
orally) showed a protective effect against doxorubicin‑induced
renal and testicular toxicity. At 500 mg/kg dose, the sperm
count and spermatogenesis were higher than in the normal
control and 250 mg/kg dose test groups. Antioxidant activity
was also observed at the same dose due to the presence of

The stem bark extract (ethanol) had a significant antidiarrheal
effect (castor oil and prostaglandin‑E2 enter pooling induced
models) in rats. In another experiment, this action was more
pronounced by reducing the gastrointestinal tract motility in the
charcoal meal test in rats.[24]
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various phenolic compounds and flavonoids such as quercetin,
gallic acid, ellagic acid, and terpenoids lupeol, lupeol acetate, and
α‑amyrin. Finally, this extract reduced the oxidative toxicity on
both renal and testes.[40]
Toxicity study
Acute toxicity studies were performed previously using the
aqueous extract of F. racemosa bark on albino mice. The aqueous
extract was given in doses of 100, 300, and 1000 mg per 100 gm
body weight, once, to the mice and the animals were sacrificed
after 72 hours of dosing. Blood samples were collected to
determine the hemoglobin, red blood cell (RBC) count, white
blood cell (WBC) count, blood urea, blood glucose, serum
creatinine, serum cholesterol, and serum glutamate pyruvate
transaminase (SGPT). Some physiological changes were also
observed in the liver and kidney by the researcher. The extract
was safe up to the highest dose, but it produced abnormality
in the liver and kidney. The fasting blood sugar level pointed
toward hypoglycemia. Small amounts of fatty acids were also
deposited in the kidney.[41]
The researcher also performed acute and subacute toxicity
studies of the aqueous extract of F. racemosa bark in both albino
mice and albino Wistar rats. They administered the extract in
30 mg/100 gm dose for three weeks. Liver damage was seen in
the subacute toxicity study and reversible hepatotoxicity was also
observed during the experiment. There were no signs of renal
damage during the histopathological studies, but the creatinine
and urea levels had increased dramatically.[42]
Clinical trials
The platelet‑aggregating activity of the F. racemosa aqueous extract
was studied on healthy human volunteers recently. Both extracts
exhibited a platelet‑aggregating activity to an extent of 3 – 51%
when compared to the controls. The platelet‑aggregating activity
of both extracts was dose‑dependent and had no significant
difference. The cold water extract of the bark was reported to
have bergenin as a major chemical constituent, while the hot
water extract contained ferulic acid, kaempferol, and coumarin,
along with bergenin.[43]
The clinical trials of β‑sitosterol in a randomized, double‑blind,
and placebo‑controlled multicenter study showed effectiveness
of treatment against benign prostate hyperplasia. β sitosterol
produced adverse effects like dizziness, decreasing blood pressure,
tachycardia, and orthostatic problems during the study.[44]
Another double‑blinded, randomized, placebo‑controlled design
clinical trial was performed, to check the antihyperglycemic
activity of the F. racemosa bark on human volunteers (18 men and
12 women). The researchers maintained a few inclusion criteria
like volunteers’ age to be between 35 and 50 years; they should be
free from diabetic retinopathy, nephropathy or cardiomyopathy;
should not be pregnant; should have a normal lipid profile; had to
be metabolically stable; and should not have been taking insulin,
lipid‑lowering drugs or herbs ⁄ supplements. They established
78

a human equivalent dose (HED) of 1.2 g ⁄ day (400 mg, three
capsules) based on in vivo animal studies. After one month of
study, the biochemical parameters like fasting blood glucose,
postprandial blood glucose, and insulin were measured, and
they reported that the body mass index (BMI) of the subjects
from both groups were above normal levels and no significant
changes were observed during the study period. The subjects
showed good tolerance to the treatment and no volunteer had
withdrawn from the study. A significant reduction of blood
glucose level was observed during the extract treatment without
alteration of cholesterol or triglyceride levels.[45]
Mechanism of action
After the preclinical and clinical studies, some mechanism of
action had been proposed through the antihyperglycemic activity
of the F. racemosa extract.[46]
On postprandial hyperglycemia
The extract reduced postprandial hyperglycemia via increasing
the viscosity of the intestinal contents, resulting in entrapment
of the glucose molecules by the adsorption method, thereby
reducing diffusion of glucose from the intestinal barrier to the
blood stream.
On glucose absorption
The extract reduced glucose absorption via inhibiting
carbohydrate hydrolyzing enzymes (α‑amylase, α‑glucosidase,
β‑glucosidase) and delaying the release of glucose into the
blood stream.
Utilization of glucose
The F. racemosa extract controlled the plasma glucose level by
regulating the glucose metabolizing enzymes in the glycolysis
and gluconeogenesis pathways.
Peripheral utilization of glucose
This action was increased via the glucose uptake across target
cells and secretion of insulin into the blood stream.
Pancreatic β‑cell regeneration
It increased through synthesis and secretion of insulin in to
blood stream.

SUMMARY AND CONCLUSION
F. racemosa is the well‑known fig plant in the Indian Traditional
System of Medicine, with multiple phar macological
actions. In this review, we have included the traditional use,
phytochemistry, and pharmacology in a descriptive manner.
The structures of the active constituents are shown in Figure 1
and spectrometry data are tabulated in Table 1. The traditional
uses and pharmacological actions are summarized in Tables 2
and 3, respectively. The extracts and phytoconstituents
isolated from this plant have been shown to produce different
pharmacological responses, which include hypoglycemic,
analgesic, anti‑inflammatory, hypolipidemic, antidiuretic, and
Pharmacognosy Reviews | January-June 2015 | Vol 9 | Issue 17
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renal anticarcinogenic activities. The multiple traditional uses
and pharmacological responses of F. racemosa allowed us
to write this review article. This review will provide all the
scientific information in a concise manner to the scientific
community.
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