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ABSTRACT

Hypericum perforatum is native to parts of Europel aAsia but has spread worldwide as a cosmopolitaasive
weed, including to temperate regions of India, @hi€@anada, Africa, and the United States. The dirthis study
was to overview its therapeutic effects. This mgvagticle was carried out by searching studies inbMled,
Medline, Web of Science, and Iran Medex databales initial search strategy identified about 98ereinces. In
this study, 42 studies was accepted for furtheeeaming and met all our inclusion criteria [in Engffi, full text,
therapeutic effects of Hypericum perforatum andedamainly from the year 1987 to 2016.The searcinsewere
“Hypericum perforatum”, lemon balm, “therapeutic gperties”, “pharmacological effects”. It is commagnused
for antimicrobial effect, neuroprotective effecttiadepressive effect, antioxidant effect, menopadsntal practice,
anti-inflammatory, wound healing effect, anti-caneéfect, anti-herpes effect, phototoxicologicdeef. Hypericum
perforatum is widely used for therapeutic and nbberépeutic purposes that trigger its significantuea Various
combinations and numerous medicinal propertiedoektract, oil, and leaves demand further andarstudies
about the other useful and unknown properties isfriultipurpose plant.

Keywords. Hypericum perforatum Phytochemicals, Therapeutic effects, Pharmacggnddternative and
complementary medicine.

INTRODUCTION

Hypericum perforaturnis native to parts of Europe and Asia [1] but lspsead worldwide as a cosmopolitan
invasive weed [2, 3], including to temperate regiai India, China, Canada, Africa, and the Unite¢dt&s [4].
Perforate St John's wort is an herbaceous pereplaat with extensive, creeping rhizomes. Its sterss erect,
branched in the upper section, and can grow tohlgm It has opposite, stalkless, narrow, oblomyés that are 1—
2 cm long [5]. The leaves are yellow-green in colaith scattered translucent dots of glandulaugsshe dots are
conspicuous when held up to the light, giving #vks the ‘perforated’ appearance to which the'plaaitin name
refers. The flowers measure up to 2.5 cm across fige petals, and are colored bright yellow wittnspicuous
black dots [6, 7]. The flowers appear in broad cymethe ends of the upper branches, betweenddategsand early
to mid-summer. The sepals are pointed, with bldakdular dots. There are many stamens, which &atecuat the
base into three bundles. The pollen grains arpsgiidal. Studies have supported the efficacy afdBin's wort as a
treatment for depression in humans [8]. It has sapefficacy to placebo in treating depressionasseffective as
standard antidepressant pharmaceuticals for tgeati@pression; and has fewer adverse effects thher ot
antidepressants. St. John's woHyericum perforatum has antioxidant, anti-inflammatory, anticancend a
antimicrobial activities[9].
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Chemical compound

Hypericin, pseudohypericin, and hyperforin may bamtitated in plasma as confirmation of usage anestimate
the dosage [10]. These three active substituents plasma elimination half-lives within a rangel&-60 hours in
humans. None of the three has been detected ia specimens [11].

Antimicrobial effect

the antimicrobial activity of the ethanol extraklR-EtOH) ofH. perforatumand its sub-extracts, was investigated,
against Streptococcus mutans, S. sobrinus, Ladthisaplantarum, and Enterococcus faecalis. redoltsd that
HP-H20 sub-extract displayed strong antibacterizlvay (MIC values 8ug/mL) against S. sobrinus and L.
plantarum, and exerted moderate activity againstm@®ans and E. faecalis at 32 andu@imL concentrations,
respectively. According to the results, we sugdiestH. perforatumcould be employed as a natural antibacterial
agent in oral care products[12].

Neur opr otective effect

The effect ofH. perforatumextract against unilateral striatal 6-hydroxydopam(6-OHDA) toxicity was evaluated.
The findings reveal the beneficial effect df perforatumvia attenuation of DNA fragmentation, astrogligsis
inflammation, and oxidative stress [13].

Anti-Depressive effect

The relationship between clinical improvement arysician belief about assigned therapy was detesthiin
showed that Doctors tended to guess placebo maily #aan Hypericum or sertraline, and their gusssamded to
favor active therapies when improvement was mobeisb Results show association but not causatiosh,naerit
more careful investigation [14].

The results of a study showed adhyperforin coutllice the immobility time of mice in the forced swirimg test
and tail suspension assay, antagonize the behawtused by reserpine, and have no effect on lotorractivity.
Furthermore, following establishment of a chronigpredictable mild stress model, adhyperforin insegathe
number of crossings and rearings in rats in thexdigdd test and increased the sucrose consumfitijn

The effectHypericum perforatum(HP), on behavioral changes, corticosterone, TNIEvels and tryptophan
metabolism and disposition in bilateral ovariectoed rats compared to d 7ethinylestradiol was investigated.
Results that the observed attenuating effect obRIFFNF-o and corticosterone could contribute in its antiédepant
effect in this animal model by other ways thantlediects on tryptophan-kynurenine metabolism paty{i 6].

The synergistic antidepressant effect of quercatid hyperforin (HF, extracted fromypericum perforatumwas
explored. The combination of quercetin digpericum perforatunextract in certain ratio has significant syneiigist
antidepressant effect in ICR mice [17].

Anti-depression effect dflypericum perforatumvas examined and it was found that there is afgignt difference

between sertraline and placebo with some statistiethods used. It is important to conduct an asialthat takes
account of missing data using valid statisticaliypipled methods. The assumptions about the ngssitta process
could influence the results [18].

H. perfortumextract in animal models of depression comparetlitically used antidepressants was Evaluaitéd.
perforatum has antidepressant properties similar to stan@dattdepressants. The antidepressant profileHof
perforatumis closely related to the selective serotonin takminhibitors class of antidepressants [19].

The potential cytotoxic, mutagenic and antimutageatdtion ofH. perforatumwas evaluated. The results suggest
that the administration dfi. perforatum especially by gavage similar to oral consumptised by humans, is safe
and with beneficial antimutagenic potential [20].

The effects ofHypericum perforatunextracts have been compared with those of corwegitiantidepressants in
different in vitro and in vivo biochemical studie$ antidepressant-like activity and in behaviorahpnacology
studies using animal models of depression. the niygjof findings in preclinical studies have beeptained with
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high doses of pure compounds and extracts thatnatecomparable to the concentrations of singlevecti
constituents after oral administration in humang[21

A model to assess the cost-effectiveness of Sth'datort based on this evidence was developed. fdlaigt was
shown to be a cost-effective alternative to genanittdepressants. Patients are more likely to vedeeatment for a
duration consistent with professional guidelines ti@atment of major depression due to reduceddéamge of
adverse effects, improving outcomes. This reprasantimportant option in the treatment of Major Rmgive
Disorder [22].

Longer-term efficacy oHypericum perforatunas an antidepressant was investigated and it exssaled that an
equivocal outcome between treatments at week 26, BdW and sertraline were still therapeuticalfeaive, with
a pronounced "placebo-effect” impeding a significasult at week 26[23].

The available evidence for the effectiveness ofrplaaological, psychological, and combined treatmefotr
patients with depressive disorders in primary ocaes compared. A multiple treatment of primary-chesed
randomized controlled trials on the most importaetrapies against depression is timely and necef34.

Antioxidant effect

Adventitious root cultures in large-scale bioreestfor the production of useful phytochemicals wigveloped.
Findings demonstrate the possibilities of udihgperforatumadventitious root cultures for the production eéful
phytochemicals to meet the demand of pharmacewtiwhfood industry [25].

The phototoxicity of hypericin in HaCaT keratinoegtbyH. perforatumextracts and constituents was determined.
Alpha-tocopherol, a known antioxidant also did imdtuence the amount of lipid peroxidation induciedthis
system. These observations indicate that hypeciembined withH. perforatumextracts or constituents may exert
less phototoxicity than pure hypericin, but possitbt through a reduction in arachidonic acid patation [26].

M enopause effect

the efficacy and adverse events lypericum perforatunl. or its combinations, and placebo for menopausal
women was examined. Extractsfpericum perforatuni.. have possibly fewer side-effects than placetotlie
treatment of menopausal women[27].

the effects of two herbal medicatiortdypericum perforatunand Passion Flower, on menopause symptoms was
examined and it showed that it can be used astamalive treatment for individuals who cannot, tgoaver, use
hormone therapy [28].

Dental practice effect

Although case reports suggest therapeutic poteottidlypericum for pain conditions in dental catdsteffect is not
currently supported by clinical studies. Furthénichl controlled trials of Hypericum alone in dahpractice should
be performed [29, 30].

Anti-inflammatory effect

Ethanol extracts of different Hypericum species eveompared for their inhibitory effect on LPS-inddc
prostaglandin E2 (PGE2) and nitric oxide (NO) prctéin in RAW 264.7 mouse macrophages. Finallyhtivsed

that a different group of major anti-inflammatorgnstituents were present in H. gentianoides, wafilewing that
the previously identified 4 compound combinationswaportant forH. perforatun’s anti-inflammatory potential
[31,32].

Wound healing effect

In an animal study, the healing effectstbfpericum perforatunfHP) on full-thickness diabetic skin wounds was
evaluated by using stereological methods. Numedeasity of fibroblasts, volume density of collagemdles, and
mean diameter and volume densities of the vessdiPi group were significantly higher than controtlasehicle
groups. The results showed that HP has the abilitymprove tissue regeneration by enhancing fitasbl
proliferation, collagen bundle synthesis, and reubsization [33].
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HP treatment in experimental thermal burns and @i with silver sulfadiazine (SS) treatment wasestigated.
The results was shown that Administration of HPrftnes a day within the first 24 hours is cleaglfective in
wound healing in the experimental thermal secondrade burn modality and is significantly superior $&
treatment[34].

Inan in vivo study, the healing properties of thetment was investigated in wound models of lingenision,
circular excision and thermal burn on Wistar rdtspical treatment was achieved daily, for 21 d&jmical and
macroscopic evaluation, determination of wound w@miton rate, period of re-epithelialization, and
histopathological examination were achieved, alith the determination of the particle diameter aadticle size
distribution of the ointment. The results demortstithat the tested novel ointment has significaotind healing
effect in skin injuries and reveals to be safeuse [35].

The wound healing potential of this new formulatibly using in vivo and in vitro models as well as
histopathological methods were assessed. The expetal studies revealed that HPP créeme mitRotohddation
displays remarkable wound healing activity. To berg on the different stages of wound healing pssccould be
considered as a beneficial effect of the formutafmr the treatment of wounds [36].

the wound healing activity of microcurrent applioatalone or in combination with topichlypericum perforatum
L. and Arnica montana L. on skin surgical incisigurgically induced on the back of Wistar rats waaleated.
application ofH. perforatumor A. montana was effective on experimental wolnegling when compared to
control, but significant differences in the paraemetstudied were only observed when these treasmeate
combined with microcurrent application [37].

Anti-cancer effect

the role ofHypericum perforatumand neem oil in the treatment of acute skin toyiédr patients undergoing
radiotherapy or chemo-radiotherapy for head and nancer was evaluated. This oil proved to be a aafl active
option in the management of acute skin toxicityhead and neck cancer patients submitted to RT emoh

radiotherapy. A prophylactic effect in the preventof moist desquamation may be hypothesized fpefigum and

neem oil and need to be tested within a prospectiwérolled study [38].

The response mechanisms of melanoma cells to keypdtDT in an in vitro tissue culture model wasdatigated.
This treatment resulted in extrinsic (A375) andimgic (UCT Mel-1) caspase-dependent apoptotic rmarfecell
death, as well as a caspase-independent apoptotle that did not involve apoptosis-inducing fadf@®1 mel).
Further research is needed to shed more lightesetimechanisms [39].

The efficacy of photodynamic therapy with topicgblication of an extract ofl. perforatumin actinic keratosis,
basal cell carcinoma (BCC) and morbus Bowen (carnmin situ) was studied. Better preparation oflésgons,
enhancement of hypericin delivery and other typefight exposure procedures could significantly noye the
clinical outcomes of this relatively inexpensiveatment modality [40).

Anti-her pes effect

The comparative efficacy and tolerability of a $engse, topical formulation containing copper stélfpentahydrate
was assessed .The Dynamiclear formulation was tekdlated, and efficacy was demonstrated in a narobe
measured parameters, which are helpful in the symatic management of HSV-1 and HSV-2 lesions inltadu
patients. Remarkably, the effects seen from thaglyet came from a single application [41].

Phototoxicological effect

Photobiochemical properties of SIW extract andri@a constituents were characterized with focugemeration

of reactive oxygen species (ROS), lipid peroxidatiand DNA photocleavage, which are indicative of
photosensitive, photoirritant, and photogenotoxiateptials, respectively. Results suggested thatetigip,
pseudohypericin, and hyperforin might be respoesditi the in vitro phototoxic effects of SIW extrfd2].
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