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ABSTRACT

Solanum nigrum or locally just black nightshadeaisspecies in the Solanum genus, native to Euraed a
introduced in the Americas, Australasia, and Soiftica. While this plant has lots of propertiesethim of this
study is to overview its therapeutic effects ofaBain nigrum. This review article was carried out $Barching
studies in PubMed, Medline, Web of Science, andMedex databases from 1998 to Z@dtally, of 93 found
articles, 60 articles were included. The searchmgmwere “Solanum nigrum”, “therapeutic”, “pharmacogical”,
Various studies have shown that Solanum nigrumdassanti-Tumor effect, Anti-Cancer Activity, Hepatdective
Effect, Anti-fungal effect, Anti -larvicidal effecAnti-Stress effect, Antioxidative effect, Amgigic effect,
Estrogenic activity. Although Solanum nigrum havereg history of medicinal use within the tradit@drChinese
system, it has been only recently in the Westwieahave begun to understand their pharmacologicakibilities.
Solanum nigrum has a wide range of potential thetdjz applications in anti-cancer and anti-tumottiaities.
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INTRODUCTION

It is proved that herbal medicine is effective live ttreatment of many diseases[1-20].European hiégiiktshade
(Solanum nigrum or locally just black nightshade) is a speciestie Solanum genus, native to Eurasia and
introduced in the Americas, Australasia, and S&ftita. Parts of this plant can be toxic to livest@and humans.
Nonetheless, ripe berries and cooked leaves ofeedthains are used as food in some locales, aat phrts are
used as a traditional medicine. A tendency existéitérature to incorrectly refer to many of thehet "black
nightshade" species aSdlanum nigrurtj21].

Solanum nigrurhas been recorded from deposits of the Paleolighit Mesolithic era of ancient Britain and it is
suggested by the botanist and ecologist Edwardsi&aly that it was part of the native flora therefobe
Neolithicagriculture emerged. The species was raeetl by Pliny the Elder in the first century AD amdthe great
herbalists, including Dioscorides. In 1753, Carhhaeus described six varieties $blanum nigrumn Species
Plantarum[22].

Black nightshade is a common herb or short-livedeipeaial shrub, found in many wooded areas, as agll
disturbed habitats. It reaches a height of 30 8 (12 to 47 in), leaves 4.0 to 7.5 cm (1.6 @iB) long and 2 to
5cm (1 to 2in) wide; ovate to heart-shaped, witlhvy or large-toothed edges; both surfaces hairphairess;
petiole 1 to 3cm (0.5 to 1in) long with a wingadper portion. The flowers have petals greenishvhitish,
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recurved when aged and surround prominent brightweanthers. The berry is mostly 6 to 8 mm (0.890t31 in)
in diam., dull black or purple-black. In India, d@her strain is found with berries that turn red whipe[23].

SometimesSolanum nigrunis confused for the more toxic deadly nightshaskeopa belladonna, in a different
Solanaceae genus altogether. A comparison of thitesfiows that the black nightshade berries grotwinches, the
deadly nightshade berries grow individually.

The plant has a long history of medicinal usagéndaack to ancient Greece. "... In the fourteargthtury, we hear
of the plant under the name of Petty Morel beingduer canker and with Horehound and wine takerdfopsy." It
was a traditional European medicine used as a gtsodorific, analgesic and sedative with powerfatcotic
properties, but was considered a "somewhat dangeremedy". Internal use has fallen out of favor in
Westernherbalism due to its variable chemistry #mdcity, but it is used topically as a treatment herpes
zoster[24].

Solanum nigrunis an important ingredient in traditional Indiardicines. Infusions are used in dysentery, stomach
complaints, and fever. The juice of the plant iscuen ulcers and other skin diseases. The frutsised as a tonic,
laxative, appetite stimulant, and for treating asihand "excessive thirst". Traditionally the plarts used to treat
tuberculosis. It is known as peddakashapandlakibothe Telangana region. This plant's leaves aesl ts treat
mouth ulcers that happen during winter periods aiil Nadu, India. It is known as manathakkalikeénailr amil
Nadu and kaagesoppu in Karnataka, and apart fomsi as a home remedy for mouth ulcers, is usedaking

like spinach. In North India, the boiled extractdeaves and berries are also used to alleviags-liglated ailments,
including jaundice. In Assam, the juice from itet®is used against asthma and whooping cough[R4-27

Solanum nigrumis a widely used plant in oriental medicine whdreis considered to be antitumorigenic,
antioxidant, anti-inflammatory, hepatoprotectiveirdtic, and antipyretic[28].

Anti-Tumor effect

A polysaccharide fraction fror8olanum nigrumSN-ppF3 was examined regarding to immunomodulatativity
.These results suggested that tumor suppressiohamisens observed in SN-ppF3-treated mice were prosiably
due through enhancing the host immune response [29]

Effects of crude polysaccharides isolated fr8wmlanum nigrumlL. on erythrocyte membranes of tumor-bearing
S180 and H22 in mice was investigat&dlanum nigruni.-type mice transplanted tumor can affect the blxbd
cell membrane fluidity and re-closed, through thd cell membrane of red blood cells to enhanceirtireune
function of the possibility of erythrocyte immuniggainst tumor formation garland provide experirabbasis [30].
The anti-tumour effect of polysaccharides fr@olanum nigrumLinne, and its relationship with the immune
function of tumour-bearing organisms was investdaDifferent doses of polysaccharides fr8manum nigrum
Linne significantly inhibited the growth of mous@®solid tumours, improved the survival time of tumbearing
mice, increased the proliferation of lymphocytelgvated the levels of IL-2, and increased the cotredon of
calcium ions in the lymphocytes. PolysaccharidesnfSolanum nigrumiinne have certain anti-tumour effect,
which is related with the cellular immune functidrat regulates the body[31].

The effects ofSolanum nigrunfractions in mouse peritoneal macrophages werergi@ted. The results indicate
that the anti-inflammatory compoundsS®dlanum nigrunexist preferentially in the nonpolar fraction,ingj out the
possibility that diosgenin angtsolanine are the likely candidates. The inhibitadriNOS, TNFe and IL-6 by the
chloroform fraction may be partly due to the suppien of p38, JNK and ERK1/2. Further study is nesplito
identify the active compounds 8blanum nigruf32].

The effects of the crude polysaccharides isolatesh Solanum nigruniinne (SNL-P) in vitro and in vivo against
U14 cervical cancerwas examined. The data showstdtHL-P possess potent antitumor activity and $Niight
exert antitumor activity via activation of diffetleimmune responses in the host rather than by ttirattacking
cancer cells on the U14 cervical cancer bearingmitius, SNL-P could be used as an immunomodulatodyan
anticancer agent [33].
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The anti-tumor active compound of polysaccharidetated fromSolanum nigruniinne (SNL-P) and the thymus
protective effects of this active compound wereleatzd.SNL-P1a had significant growth inhibitiorfieet on U14
cervical cancer and protective effect on thymususof tumor-bearing mice [34].

Anti-Cancer Activity

The suppression of EMT in MCF-7 breast cancer ¢edlsted with AESN was evaluated. The results sstggethat
AESN could inhibit EMT of MCF-7 breast cancer cefiediated by attenuation of mitochondrial functis&c SN
could be potentially beneficial in treating breeahcer cells, and may be of interest for futurelistiin developing
integrative cancer therapy against proliferatiortastasis, and migration of breast cancer cells[35]

the antitumor effects of AE-SN was evaluated aredynergistic effects of AE-SN with docetaxel Or truman
endometrial cancer cell lines was assessed antt efgwed that AE-SN treatment was effective inpepsing
endometrial cancer cells via the autophagic pathavelywas also capable of enhancing the cytotoxafijocetaxel
in human endometrial cancer cells. Our results idewneaningful evidence for integrative cancer dpgrin the
future[36].

the inhibitory effect of solamargine (SM), a majteroidal alkaloid glycoside purified from SNL, druman
hepatoma SMMC-7721 cells and investigate the plessiechanism of SM was evaluated. Result indicdiadSM
exerted potential anticancer activity on SMMC-77&lls in vitro through the activation of caspases8l the
regulation of the cell cycle progression to indapeptosis and inhibit hepatoma cells proliferat8ai]

the growth-inhibitory effects of the SN extract wasaluated. a polyphenolic extract &blanum nigrum
(SN)demonstrated differentially causes cell cyectest and apoptosis in various human prostate caetls without
affecting normal prostate epithelial cells. Ressl®wed that the SN extract is capable of seldgtivnibiting
cellular proliferation and accelerating apoptotierts in prostate cancer cells. SN may be develapedipromising
therapeutic and/or preventive agent against pmstatcer[38].

the tumor-suppression efficiency of AE-SN integdateith a standard chemotherapeutic drugwas examiflee
results suggested that the integrated treatmenth WIE-SN-potentiated cisplatin and doxorubicin ineldc
cytotoxicity through the cleavage of caspase-7 aswmlmulation of microtubule-associated proteinghtli. AE-SN
can potentially be used in novel integrated cheeraiby with cisplatin or doxorubicin to treat HCQipats [39].

Tumor suppression efficacy was determined usingg8e2, SKOV-3, and OVCAR-3 human ovarian cancet cel
lines. Result suggested that the AE-SN exhibitedotusuppression efficacy and improved the tumopsegsion
efficiency of cisplatin, doxorubicin, and docetadal human ovarian cancer cells. Therefore, the AEiS a
candidate antitumor ingredient that can be usetkireloping future integrated chemotherapy for margagvarian
cancer[40].

Cytotoxicity of specific concentrations of hydrazaholic extracts of C. pepo a®blanum nigrunwas studied on
normal rat fibroblast and cancer (HepG2 and CT28)lioes. It is concluded that the extractSaflanum nigrunthas
almost similar cytotoxicity to the extract of T.duata on cancer cells [41].

It was demonstrated that 12-o-tetradecanoylphoBeasektate (TPA) and constitutively activated PK@hal
significantly increased migration and invasion a2 cells, while treatment with water or polypHesdracts of
SN attenuated TPA-induced migration and invasiesuRs revealed the antimigration and anti-invagfiacts of
both extracts derived from SN, which may act asangsing therapeutic agent for the treatment ofabtegellular
carcinoma [42].

the inhibitive effect ofSolanum nigrumLinn. water extract (SNWE) on melanoma metastasid dissect the
underlying mechanisms of SNWE actions was evaludibd results indicated SNWE significantly inhilbitB16-

F1 cell migration and invasion. Meanwhile, decrela8&t activity and PKG, Ras, and NkeB protein expressions
were detected in dose-dependent manners. In litiethis notion, >50% reduced tumor weight and lomggastatic
nodules were observed in 1% SNWE fed mice. This associated with reduced serum MMP-9 as well as Akt
activity and PK@, Ras, and NkeB protein expressions [43].

64



Sepide Miraj Der Pharma Chemica, 2016,8 (17):62-68

Inhibitive effect on hepatocarcinoma cell growthaofpolyphenolic extract ocdolanum nigruni. was evaluated.
This study shows that SNPE is a potent agent fo€H@atment through targeting G(2)/M arrest andpé&gsis
induction, achieving cell growth inhibition[44].

The bioactive properties of lunasin froBolanum nigruni. (SNL) was reported. Result illustrated that beim

isolated from autoclaved SNL inhibited core histdii@ and H4 acetylation, the activities of the HABs\d the
phosphorylation of the Rb protein. Lunasin in thede protein and in the autoclaved crude proteis vy stable
to pepsin and pancreatin in vitro digestion, wiiile synthetic pure lunasin was digested at 2 nar #fie reaction.
We conclude that lunasin is a bioactive and bidalkilé component in SNL and that consumption of SNy play
an important role in cancer prevention [45].

Strong cytotoxic effect of the extract of SN (SNEs demonstrated a toward HepG2 cells. The findindicate
that SNE induced cell death in hepatoma cellswiadistinct antineoplastic activities of SNE, tHality to induce
apoptosis and autophagocytosis, therefore suggetsidt it may provide leverage to treat liver cafs.

the tumor suppression efficacy of AE-SN using DLR+id HT-29 human colorectal carcinoma cells wasueted
and The results indicated that AE-SN induced awdgplvia microtubule-associated protein 1 light oh&iA/B I

accumulation but not caspase-3-dependent apopiobisth cell lines. AE-SN also demonstrated a coradidrug
effect with all tested drugs by enhancing cytotiyim tumor cells. Our results suggest that AE4$&¢ potential in
the development of complementary chemotherapydtarectal cancer[47].

Organic solvent and aqueous extracts obtained fslemies ofSolanum nigrunfor antiproliferative activity on
leukemic cell lines was evaluated. Results inditatereased cytotoxicity with increasing extrachoentrations.
Comparative analysis indicated that 50% inhibitoopcentration value of methanol extract is the &twen both
cell lines[48].

The effect ofSolanum nigrumon adhesion, migration and invasion in human calarcinoma RKO cells was
evaluated Solanum nigrummay inhibit the proliferation, adhesion, migratiand invasive abilities in RKO cells.
The present study provides new insight into thdiegiion of Solanum nigrunfor colon carcinoma treatment that
are worthy of further study[49].

Hepatopr otective Effect

the protective effects ddolanum nigrunmagainst alcoholic liver damage in primary hepatesyand mice, using
glutathione S-transferase alpha 1 (GSTAL) as aitatml was investigated. The results suggested Sb&num

nigrum has hepatoprotective effects against ethanol-iediuojury both in vitro and in vivo, and can prdt¢ice

integrity of hepatocytes and thus reduce the releafs liver GSTAL, which contributes to improved div
detoxification [50].

The ethnopharmacological use of a traditional fdation in hepatoprotection against paracetamol-dedu
hepatotoxicity was examined and the result showedt tThe polyherbal extract exhibits a significant
hepatoprotective effect in vivo. The study conttdauto its use in traditional Ayurveda system far thnanagement
of liver diseases.

The ethnopharmacological use of a traditional fdation in hepatoprotection against paracetamol ¢edu
hepatotoxicity was evaluated and The finding denrated its usefulness in traditional Ayurveda syster the
management of liver diseases [51].

The inhibitory effect of aqueous extracts fr@&olanum nigrum(AESN) on AGEs-induced RAGE signaling and
activation of hepatic stellate cells (HSCs) anddnrgp/cemia induced by high-fat diet with ethanokviavestigated.
The results suggest that AESN may be further egdl@s a novel anti-fibrotic strategy for the preigmnof liver
disease[52].

The hepatoprotective effect &olanum nigruniinn (SN) dried fruits and their ethanolic extragainst CdCI2

toxicity was determined. The treatment with driedté and their ethanolic extract in CdCI2-intoxesh rats (groups
5 and 6) ameliorated and improved these harmfettffin all above parameters either for bloodwarli The results
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of this study suggest the protective effecBofanum nigrunagainst liver injury happened by CdCI2 which may b
attributed to its hepatoprotective activity andréiy[53].

Anti-fungal effect

Anti-fungal effect ofSolanum nigruni. was investigated and result showed that thelymtion of solamargine by
a cultivable fungal endophyte at a significant giéé a new observation. Further experiments suclmedia
optimization, OSMAC (One Strain Many Compounds)epigenetic modifiers could be applied to enhanee th
fungal solamargine production[54].

Anti-larvicidal effect

The biocontrol potentiality of active ingredienblisted from ethyl acetate extract of mature leaveSolanum
nigrum L. (Solanaceae) was investigated. The findingscatdd that there is a clear dose-dependent ntgrtak
the rate of mortality (Y) was positively correlatedith the concentrations of the compound (X); hgviagression
coefficient value close to 1[55].

Anti-Stress effect

The prophylactic or curative antioxidant efficacly aude extract and the active constituentSolanum nigrum
leaves were evaluated .result suggested that Bramnerable to stress induced prooxidant insu# tb high levels

of fat content. Thus, as a safe herbal medicatieisblanum nigrunbeaves extract or its isolated constituents can be
used as nutritional supplement for scavenging fegkcals generated in the brain due to physicadsychological
stress or any neuronal diseases per se[56].

Antioxidative effect

Effects of endophytic bacterium inoculation on plgrowth was evaluated. The beneficial effect wasarobvious
at relatively low Cd concentration (4tM). Based on the alteration of nutrient uptake autivated oxygen
metabolism in infected plants, the possible medmsiof endophytic bacterium in Cd phytotoxicityuetion can
be concluded as uptake enhancement of essentiakahimutrition and improvement in the antioxidateezymes
activities in infected plant(57).

The protective effect of lunasin purified froBolanum nigruni. against oxidative DNA was investigated. Result
showed that lunasin protects DNA from oxidationigcking fenton reaction between Fe(2+) and H(2)Qii2
chelating Fe(2+) and that consumption of lunasiry mpky an important role in the chemoprevention tioe
oxidative carcinogenesis[58].

Antiallergic effect
Potential of the plant berries in the treatmentasthma was evaluated. The petroleum ether extfaSblanum
nigrumberries can inhibits parameters linked to theraatdisease [59].

Estrogenic activity

The estrogenic potential &olanum nigruniruits by in vitro and in vivo assays was evaldateesult demonstrate
the hormone like activity of Solanum glycosidestbot vitro and in vivo in mouse, which needs to fheher
explored to evaluate the possible mechanism anataliimplications[60].

CONCLUSION
Although Solanum nigrunmhave a long history of medicinal use within thaditional Chinese system, it has been
only recently in the West that we have begun toeustdnd their pharmacological possibiliti€slanum nigrunhas
a wide range of potential therapeutic applicationanti-cancer and anti-tumor activities.
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