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Sapindus, also known as soap nut is rich in saponins. The tree belongs to the family Sapin-
daceae which has six to twelve closely related species, primarily comprising of shrubs and small
trees. Being one of the world's oldest cultivated medicinal plants, Sapindus boasts of various
therapeutic uses. The use of this valuable tree has been traced back to the period of Ancient
India, which is estimated to be around 5000 years ago. It is a deciduous tree with moderate
length that grows naturally in the Southern states of India and also in some regions of Northern
India. Sugars, fatty acids, trifoliosides, tannins, phenolic acids, steroids, carbohydrates, and
triterpenoids are the primary phytoconstituents derived and reported from different parts of the
plant (Arul et al., 2004). Sapindus is also used in Ayurvedic composition of shampoos and
cleansers as an important component. Some tribes in India, use a decoction of the plant's aerial
parts for the treatment of diabetes mellitus, as described in traditional reports. Contemporarily,
Sapindus trifoliatus (ST) has been used for decades to treat colds caused by infection and in-
flammation, and is also used in combination with standard medicine to treat a variety of malig-
nancies and conditions such as diabetes mellitus (Arulmozhi et al., 2004a). Soap nut powder
contains potent antimicrobial activity and because of this it is widely used in cosmetic and
contraceptive creams. Arthritis, common cold, constipation, nausea, and dental caries are also
treated by using powdered seeds of the plant. It is also beneficial for skin disorders like eczema
and psoriasis (Arulmozhi et al., 2004b). In addition, Sapindus species has also been used for
thousands of years in traditional medicine to treat excessive salivation, epilepsy, chlorosis, and
neuroleptic diseases (Arulmozhi et al., 2005a). Current biological and pharmacological updates
on Sapindus trifoliatus have been reviewed below (Table 1).

Table 1: Current biological and pharmacological updates on Sapindus species

Key findings Reference

Arul et al. assessed the anti-inflammatory activity of the ethanolic extract of | Arul et al., 2004
Sapindus trifoliatus (ST) seeds in a migraine hyperalgesic model. The study
reported significant inhibitory effects at a dose of 150 mg/kg, p.o. on leuko-
cyte migration which indicated that the ethanolic extract of seeds can pro-
duce significant anti-inflammatory activity.

Arulmozhi et al. carried out an herbal-based study for the treatment of mi- | Arulmozhi et al.,
graine. The findings revealed that, by using an isolated rat fundus, the aque- | 2004a

ous extract of Sapindus trifoliatus (ST) showed affinity with 5-HT2B recep-
tors. However, ST showed no specificity towards acute migraine targets (viz.
5-HT1B/1D receptors and -adrenoceptors).

Saponins have been found in abundance in the ethanolic extract of ST. Sap- | Arulmozhi et al.,
onins were shown to possess anti-diabetic and antioxidant properties. Fur- | 2004b
thermore, the plant is recognized for its protective action on lipid peroxidation
and oxidative damage and thereby promoting cellular antioxidant response
in alloxan induced diabetes.

The results from this study have pointed out that in streptozotocin-induced | Arulmozhi et al.,
diabetes, the extract of Sapindus trifoliatus (ST) has potential benefits on | 2005a
pancreas histological alterations. Moreover, the hydroalcoholic extract of ST
fruits is reported to possess antihyperglycemic and antihyperlipidemic prop-
erties.

In this study, the antihyperalgesic effect of the aqueous extract of Sapindus | Arulmozhi et al.
trifoliatus (ST) was observed, which is thought to be regulated by the antag- | 2005b

onistic activity of dopamine D2. ST is also used in the treatment of hemicra-
nias. It also has sedative properties which reduces locomotor activity in la-
boratory animals. The current findings support the use of ST in the treatment
of hemicrania on an intellectual basis.
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Key findings

Reference

In this study, the authors have shown that a hydroalcoholic extract of ST
protected experimental rats from AICI3-induced Alzheimer's disease (AD)
based on behavioral, biochemical, and histopathological characteristics. This
positive effect could be attributed to the hippocampus' inhibition of oxidative
stress and plaque formation.

Bodhankar et al.,
1974

The study reports the modulatory effect of ST on human platelet serotonin
release. It was found that the aqueous extract of ST inhibited 5-HT2B recep-
tors and platelet serotonin release significantly. It also inhibited adrenocep-
tors in the rabbit aorta, 5-HT1B/1D receptors in the rabbit saphenous vein
and 5-HT2B receptors in the rat fundus.

Borad et al., 2001

Chen et al. reported that ST has analgesic effects in both the central and
peripheral nervous systems. The current findings support the use of ST in
the treatment of hemicrania in an ethno-medical setting. ST is likely to block
both peripheral and central pain pathways, as well as have a modulatory role
in NO-mediated nociceptive transmission.

Chen et al., 2019

The results obtained from the investigations suggested that ST-treated ani-
mals had considerably higher hyperglycemic levels during the oral glucose
tolerance test (OGTT) than the vehicle-treated animals. Glibenclamide, a
conventional hypoglycemic drug, was administered (10 mg/kg dose) and it
showed a dramatic decrease in glucose levels during the GTT. ST has dia-
betogenic potential in normal animals, as reported by some authors.

Desai, et al., 1986

Findings from this study have shown that the aqueous extract at doses 50
mg/kg, 100 mg/kg, and 200 mg/kg, demonstrated skeletal muscle relaxant
action. Viola betonicifolia and ST both had the same effect on the GABA(A)
receptor, which renders them muscle relaxants.

Dixit and Gupta, 1982

The observations from this study discuss about the key inflammatory medi-
ators, namely, 5-LO, COX, LTB4, and NOS. Topical use of ST dramatically
reduced ear inflammation caused by acute and repeated TPA treatments, as
well as acute capsaicin or arachidonic acid applications. The extract had no
effect on oxazolone or DNFB-induced ear infection. ST possesses anti-in-
flammatory properties that may be mediated through the 5-LO and COX
pathways.

Gandreddi et al.,
2015

Grover et al. conducted a study on STZ-induced diabetic rats, by using ex-
tracts of ST for thermal and chemical hyperalgesia activity. The findings sug-
gest that ST has an important role in modulating neuropathic pain through
the adenosine receptor. ST stimulated the adenosine receptor (subtype Al)
at the molecular level, which is related to a number of effectors such as ad-
enylate cyclase, Ca2+ channel, K+ channel, ionositol phosphate, and neu-
rotransmitter release.

Grover et al., 2005

Kamboj et al. isolated sapinmusaponins Q1 and R2, two new tirucallane-type
triterpenoid saponins, as well as three prominent oleanane-type triterpenoid
saponins from ST (3-5). Spectroscopic examination and chemical hydrolysis
were used to identify their structures. Both sapinmusaponins Q and R were
found to have a stronger anti-platelet aggregation activity than aspirin.

Kamboj and Dhawan,
1982

The findings from this study indicated that, extracts of Sapindus mukorossi
and Rheum emodi protected primary hepatocyte and liver damage in a rat
model of CCl 4-induced liver injury.

Lal et al., 1976

Pore et al. conducted a study on rats to evaluate the anti-ulcer activity of
Sapindus saponaria L. leaves. Rats were administered with extracts of the
fruits. Gastric secretion parameters including volume, pH, and acidity were
estimated. The extracts were comparatively studied with cimetidine to eval-
uate its ability to relieve stress-induced lesions. In the acute experiments, the
lesion index was significantly lowered. Extracts given orally for 30 days
showed minimal change in body or organ weight of animals.

Pore et al., 2010
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Key findings

Reference

This study reports the usage of Sapindus saponaria L. extracts which
showed anti-ophidian efficacy and could be administered as an adjuvant or
supplement to serum therapy. It contains a large number of possible enzyme
inhibitors that are important in a variety of pathophysiological human and
animal diseases.

Sirisha et al., 2018

The findings from this study indicated that high-dose alcohol extracts of Sap-
indus mukorossi can boost HDL and APL levels as well as lower LDL, AST,
TC, TG, ¢c-GT, ALT and ALP levels in NAFLD-rat model. The morphology of
hepatic tissue and liver cells recovery of LSEC were also observed by using
optical and electron microscopes. The study reported that alcoholic extracts
of Sapindus mukorossi can regulate blood fat levels and improve pathologi-
cal alterations in hepatic tissues, demonstrating the effects of fat down-reg-
ulation and liver safety.

Lu et al., 2016

Findings from this study have shown that Sapindus saponins have the po-
tential to be developed into a human microbicidal contraceptive. In this re-
search Sapindus saponins were compared with Trichomonas vaginalis. The
findings showed that Trichomonas vaginalis has ten times lower affinity than
its actual spermicidal concentration when used with Sapindus saponins. Fi-
nal findings suggest that Sapindus saponins altered Trichomonas' inhibitory
mechanisms, bypassing host immunity and has a microbicidal contraceptive
use in human.

Tiwari et al., 2008

The study reports the usage of Sapindus mukorossi stem bark for inflamma-
tion-related iliness due to the presence of polyphenols, flavonoids, and other
compounds in polar extract/fractions which may reduce inflammation and
pain-inducing mediators.

Tungmunnithum et
al., 2018

Porsche et al. reported that Sapindus mukorossi agueous extract and chlo-
roform methanol extract of fruit pericarp showed antifungal activity. It was
studied for the first time against 2 major fungal infections, Venturia inaequalis
and Botrytis cinerea. The findings show aqueous extract (1 % v/v) reduced
B. cinerea disease severity on grapes by 63 % on average.

Porsche et al., 2018

Chaudhary et al. confirmed in their study that dietary shell powder supple-
mentation (SSP) of soapnut (Sapindus mukorossi) had no benefit on the egg
laying quality, but increased serum and seminal plasma testosterone levels
by 0.02 percent. It lowered embryonic mortality in broiler breeders, confirm-
ing that it has 0.026 % nutritional supplementation efficacy. As a result, SSP
improved broiler breeder reproductive performance.

Chaudhary et al.,
2019

Polli et al. conducted a biological activity on the extract of secondary metab-
olites of Sapindus saponaria named (E-G6-3-2) to evaluate the antioxidant
and anticholinesterasic properties. They suggested that Curvularia sp. (E-
G6-3-2) appears to be a promising source of bioactive secondary metabo-
lites, such as asperpentyn, a substance with therapeutic value. Spectro-
scopic and mass spectrometric analysis of extract confirmed that asper-
pentyn came from the epoxyquinone family, which has an appealing struc-
tural complexity and a wide range of biochemical processes, including en-
zyme inhibitory activity.

Polli et al., 2021

Samiksha et al. conducted research on insect-repellent potential of Sapindus
mukorossi (SM) extract. The study showed that SM has resistance against
Bactrocera cucurbitae. Tritrypsin inhibitor extracted from SM seed can inhibit
the growth and development of B. cucurbitae larvae by altering their physio-
logical and biochemical processes and can be used as a biocontrol against
pests and various bacterial strains.

Samiksha et al., 2019
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As per Wei et al. aqueous extract of Sapindus mukorossi yielded two phyto-
chemicals, Mukurozioside lla and Mukurozioside Ilb. They demonstrated cy-
totoxic activity in greater extents than the positive control group. The ICso
values of MCF-7, MDA-MB-231, and MDA-MB-435s remained comparatively
higher than their parent fraction Il, which show that their individual action is
weaker than their parent fraction. As a result, they show synergistic effect in
fraction 1l with themselves or other compounds and contributed to the anti-
cancer action.

Wei et al., 2021

According to Hu et al. the pulp extract of Sapindus mukorossi produced sig-
nificant anti-fungal action, showing new unknown oleanane-type and lupane-
type triterpenoid saponins with 12 known relative components. Spectro-
scopic investigation and chemical approaches were used to identify their
structures. Trichophyton rubrum was inhibited by -a-L-arabinopyranoside
with a MIC80 of 8 mg/mL. In this study they found that Trichophyton rubrum
and Candida albicans were resistant to a-L-rhamnopyranosyl (1/2) oleanolic
acid, but not to 3-O-a-L-arabinopyranosyl (1/3) oleanolic acid.

Hu et al., 2018

Bera et al. had observed the effect of dietary saponin rich soapnut (Sapindus
mukorossi) shell powder on growth performance, immunity, serum biochem-
istry and gut health of broiler chickens. It was observed that it strengthened
the immunity of broiler chicken and health with low belly fat, serum choles-
terol, triglyceride, glucose, and pathogenic gut bacteria load. The optimal
dose of saponins in the form of soapnut shell powder was administered at
150 mg/kg diet for 3 weeks (21-42 days). Findings show that the selective
antimicrobial activity against gut pathogens boosted specific immunity by us-
ing the optimal dose of saponins.

Bera et al., 2019

Sirisha et al. performed molecular docking and in vitro studies of soap nut
trypsin inhibitor (SNTI) against phospholipase a 2 isoforms in therapeutic in-
tervention of inflammatory diseases. They suggested that membrane, cyto-
solic, and pancreatic PLA2 proteins have mostly been docked with ST ligand
molecules. Kampferol, an ST seed endosperm secondary metabolite, inhib-
ited cytosolic PLA2 by a significant amount. SNTI, a protease inhibitor iso-
lated from ST seed endosperm, showed a good interaction with membrane
PLA2 in both in silico and in vitro experiments. In vitro studies and docking
interaction profiles indicate that some ST compounds are immunomodula-
tors with anti-inflammatory properties.

Sirisha et al., 2018

Conflict of interest
The authors declare no conflict of interest.

REFERENCES

Arul B, Kothai R, Jacob P, Sangameswaran B, Suresh-
kumar K. Anti-inflammatory activity of Sapindus tri-
foliatus Linn. J Herb Pharmacother. 2004;4(4):43-50.

Arulmozhi DK, Sridhar N, Bodhankar SL, Veeran-
janeyulu A, Arora SK. In vitro pharmacological inves-
tigations of Sapindus trifoliatus in various migraine tar-
gets. J Ethnopharmacol. 2004a;95:239-45.

Arulmozhi DK, Veeranjaneyulu A, Bodhankar SL,
Arora SK. Investigations into the antinociceptive activ-
ity of Sapindus trifoliatus in various pain models. J
Pharm Pharmacol. 2004b;56:655-61.

Arulmozhi DK, Veeranjaneyulu A, Bodhankar SL,
Arora SK. Effect of Sapindus trifoliatus on hyperalge-
sic in vivo migraine models. Braz J Med Biol Res.
2005a;38:469-75.

Arulmozhi DK, Veeranjaneyulu A, Bodhankar SL,
Arora SK. Pharmacological studies of the aqueous ex-
tract of Sapindus trifoliatus on central nervous system:
possible antimigraine mechanisms. J Ethnopharmacol.
2005b;97:491-6.

Bera I, Tyagi P, Mir N, Begum J, Dev K, Tyagi P, et
al. Effect of dietary saponin rich soapnut ( Sapindus
mukorossi ) shell powder on growth performance, im-
munity, serum biochemistry and gut health of broiler
chickens. J Anim Physiol Anim Nutr. 2019;103:1800-
9.

358



EXCLI Journal 2022;21:354-359 — ISSN 1611-2156

Received: December 22, 2021, accepted: January 26, 2022, published: January 31, 2022

Bodhankar SL, Garg SK, Mathur VS. Antifertility
screening of plants. Part 1X. Effect of five indigenous
plants on early pregnancy in female albino rats. Indian
J Med Res. 1974;62:831-7.

Borad VP, Barve DM, Macwan SJ, Mehta AR. Regen-
eration of plantlets in Sapindus trifoiatus L. Indian J
Exp Biol. 2001;39:1288-92.

Chaudhary SK, Mandal AB, Bhar R, Gopi M, Kannan
A, Jadhav SE, et al. Effect of graded levels of soapnut
(Sapindus mukorossi) shell powder on reproductive
performance in broiler breeders. Asian-Australas J
Anim Sci. 2019;32:118-25.

Chen CC, Nien CJ, Chen LG, Huang KY, Chang WJ,
Huang HM. Effects of Sapindus mukorossi seed oil on
skin wound healing: in vivo and in vitro testing. Int J
Mol Sci. 2019;20(10):2579.

Desai HV, Bhatt PN, Mehta AR. Plant regeneration of
Sapindus trifoliatus L. (soapnut) through somatic em-
bryogenesis. Plant Cell Rep. 1986;5:190-1.

Dixit VP, Gupta RS. Antispermatogenic and antiandro-
genic activity of Sapindus trifoliatus fruit extract in in-
tact and castrated male gerbils. Planta Med. 1982;46:
242-6.

Gandreddi VD, Kappala VR, Zaveri K, Patnala K.
Evaluating the role of a trypsin inhibitor from soap nut
(Sapindus trifoliatus L. Var. Emarginatus) seeds
against larval gut proteases, its purification and charac-
terization. BMC Biochem. 2015;16:23.

Grover RK, Roy AD, Roy R, Joshi SK, Srivastava V,
Arora SK. Complete 1H and 13C NMR assignments of
six saponins from Sapindus trifoliatus. Magn Reson
Chem. 2005;43:1072-6.

Hu Q, Chen YY, Jiao QY, Khan A, Li F, Han DF, et
al. Triterpenoid saponins from the pulp of Sapindus
mukorossi and their antifungal activities. Phytochem-
istry. 2018;147:1-8.

Kamboj VP, Dhawan BN. Research on plants for fer-
tility regulation in India. J Ethnopharmacol. 1982;6:
191-226.

Lal J, Chandra S, Raviprakash V, Sabir M. In vitro an-
thelmintic action of some indigenous medicinal plants
on Ascardia galli worms. Indian J Physiol Pharmacol.
1976;20(2):64-8.

LuW, Li S, LiJ, Wang J, Zhang R, Zhou Y, et al. Ef-
fects of omega-3 fatty acid in nonalcoholic fatty liver
disease: a meta-analysis. Gastroenterol Res Pract.
2016;2016:1459790.

Polli AD, Ribeiro M, Garcia A, Polonio JC, Santos
CM, Silva AA, et al. Secondary metabolites of Cur-
vularia sp. G6-32, an endophyte of Sapindus saponaria,
with antioxidant and anticholinesterasic properties. Nat
Prod Res. 2021;35:4148-53.

Pore S, Rashinkar G, Mote K, Salunkhe R. Aqueous
extract of the pericarp of Sapindus trifoliatus fruits: a
novel 'green’ catalyst for the aldimine synthesis. Chem
Biodivers. 2010;7:1796-800.

Porsche FM, Molitor D, Beyer M, Charton S, André C,
Kollar A. Antifungal activity of saponins from the fruit
pericarp of Sapindus mukorossi against Venturia
inaequalis and Botrytis cinerea. Plant Dis. 2018;102:
991-1000.

Samiksha, Singh D, Kesavan A, Sohal S. Exploration
of anti-insect potential of trypsin inhibitor purified
from seeds of Sapindus mukorossi against Bactrocera
cucurbitae. Sci Rep. 2019;9:17025.

Sirisha GVD, Vijaya Rachel K, Zaveri K, Yarla NS,
Kiranmayi P, Ganash M, et al. Molecular docking and
in vitro studies of soap nut trypsin inhibitor (SNTI)
against phospholipase A(2) isoforms in therapeutic in-
tervention of inflammatory diseases. Int J Biol Macro-
mol. 2018;114:556-64.

Tiwari P, Singh D, Singh M. Anti-trichomonas activity
of Sapindus saponins, a candidate for development as
microbicidal contraceptive. J Antimicrob Chemother.
2008;62:526-34.

Tungmunnithum D, Thongboonyou A, Pholboon A,
Yangsabai A. Flavonoids and other phenolic com-
pounds from medicinal plants for pharmaceutical and
medical aspects: an overview. Medicines (Basel).
2018;5(3):93.

Wei MP, Zhu X-w, Yu H, Xie Y-f, Guo Y-h, Cheng Y-
I, et al. Isolation of two sesquiterpene glycosides from
Sapindus mukorossi Gaertn. with cytotoxic properties
and analysis of their mechanism based on network
pharmacology. Nat Prod Res. 2021;35:4323-30.

359



