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ABSTRACT

Heliotropium strigosum Willd. (Chitiphal) is a meihally important herb belongs to the Boraginacdaaily.
Traditionally, this plant was used in the medicatitherapy of various ailments in different popwat of the
world. The main objective of the current researaswo probe the antiglycation and insecticidal poia of this
plant. In the present study, the dichloromethané arethanol crude extracts of whole plant of H.getsum were
screened to explore the antiglycation and inseddicpotential of this plant by using bovine serultmuanin (BSA)-
methylglyoxal assay and contact toxicity methodoeetvely. The results showed that the methanolicaet
showed weak antiglycation activity at the conceiraof 2mg/ml with the inhibition of 52.93% andsd©f 1.8 +
0.15 while the dichloromethane extract found to ibactive and showed 47.30% inhibition at the same
concentration. On the other hand, the dichlorometharude extract demonstrated moderate insecticdévity
against Rhozopertha dominica with 40% inhibitiorddaw activity with 20% inhibition against Sitopld oryzae
respectively while the methanol extract exhibitedsignificant activity against all the tested inseclThe presence
of various groups of secondary metabolites suchsa®onins, flavonoids and tannins were also confifrbg
different phytochemical tests. On viewing the abowetributions, the researchers come to know thanfthe
isolation and purification of valuable phytoconsénts of this plant by using advanced scientifithodologies
must be helpful in the preparation of therapeutieats of desired interest in the world of drug disry.

Key words: Heliotropium strigosun{Willd), Antiglycation activity, Insecticidal potgial, Secondary metabolites,
Boraginaceae family.

INTRODUCTION

Among the group of endocrine disorders, diabetd§towis one of the commonly known chronic ailmemthich is
being characterized by the severity of numerousraniascular and macro-vascular complexities of pieial
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nerves, skin, eyes, kidneys and blood vessels aldtiy the occurrence of long term hyperglycemia. [The
manifestation of diabetes mellitus is usually acpanying with the process of protein glycation (rerzymatic
condensation reaction between the reducing sugatsamino groups of proteins, nucleic acids and-ppateins)
and sometimes oxidative stress [2]. The formatibadvanced glycation end products (AGEs) considéveuk the
chief complementary factor causing the pathogersdsitfferent damaging complications of diabetegs @ycation
process and formation of AGEs displayed the prapeifier the generation of free radicals along wiaveral
reactive oxygen species (ROS) that might causeautexidation of glycated proteins and reducingassg4]. The
injurious effects on various body tissues durirgbéies might be due to the formation of theserfadeals. In the
field of drug discovery, advanced scientific apmtogs are used for the identification and isolatidrbioactive
constituents from different plant species which destrated inhibitory effects against AGEs and shbsignificant
physiological management of glycation process. Ttherapeutic targeting of glycation process andc8®und to
be very beneficial in the control of different pagienic complications of diabetes [5].

Medicinal plants are the rich source of naturakbkgwrring phytoconstituents that exhibited subsgntle in the
planning and development of unthreatened enviromaheanethodologies that are used to protect the fuhrm
outcomes of insect predation and infestation [Brfhacological mechanisms of various extracts férmint plant
species and their biologically active compoundsaeerved on insects to explore the pernicious esprences of
different classes of insects by probing severaltesyge methods which involved mortality and morbjgit
toxicology, growth inhibitory effect, antifeedandtential, unwanted behavioral alterations relatethe process of
reproduction followed by diminishing the fertilignd fecundity rate [7]. World widely, annual redantof total
harvesting yields up to 10-30% should be reportee t the damaging effects of insects, deterianatibmicro-
organisms and some other harmful factors [8]. Gawing different scientific investigations relatedthe existing
interactions between various plant and insect sg€@], researchers give serious attentiveness tigodiscovery
and development of newer and safer insect cong@hts (insecticides) in the world of drug discovidi§].

Heliotropiumis one of the complex and largest genus of faf@dyaginaceae. In tropical and temperate regions, it
was represented by 270-275 species while in Pak3aspecies of this genus are present [11]. Ifidikemedicinal
history, species of gentieliotropiumattained the noticeable pharmacological importahrc#alaysia, the paste of
whole plant material oH. indicumwas considered to be effective against putrefaciyyoderma and ringworm
infection [12]. In Tanzania, the juice of leavegbfdasycarpunwas applied externally on cuts to stop bleedind) an
to prevent infection. In Mauritius, the decoctiohwhole plant ofH. amplexicaulewas used in the therapeutic
management of cough and fever [1B]. strigosum exhibited significant therapeutic potaintis prescribed in
traditional folklore history of medicines. The g of traditional medicinal uses dfl. strigopsummade it
distinguishable among other species of gdrelotropium For the curing of snake bites, gum boils, eyesa@nd
nettles of stings, the juice of this whole planadministered. This juice has also used as diuegticdemonstrated
some laxative effect [14]. The powder and decoctibrwhole plant material oH. strigpsumwas used in the
medication therapy of rheumatic arthritis, jaundacel also used as blood purifier [15].

Keeping in view, the increased complications obdias in the recent years and the developmentveémand safer
insecticidal agents, this artifact is arranged teangine the antiglycation and insecticidal potentiaf
dichloromethane (DCM) and methanolic extracts Hf strigosum In antiglycation study, we also discuss
particularly the co-existing relationship betwedmepolic compounds (flavonoids and tannins), antiamts and
antiglycation potency in the lights of previouslied literature.

MATERIALS AND METHODS

The current study was performed in the natural pcodthemistry laboratory, Faculty of Pharmacy, Retthin
Zakariya University, new campus Multan and Inteiorel Centre for Chemical and Biological Sciendds:.J
Research Institute of Chemistry, University of Kdria Karachi, Pakistan, from August 2014 to Aug2315.

a. Collection and identification of plant material

The plantHeliotropium strigosunwas collected in September 2014 from the surrogndireas of railway ground
district Khanewal (Pakistan) and identified by Muhammad Zafarullah, Assistant professor of Institaf Pure
and Applied Biology, Bahauddin Zakariya Universitultan, Pakistan. A voucher no. “Stewart 591" veasigned
to the specimen and preserved in the Universitipdrarm.
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b. Preparation of plant extracts

To achieve the purpose of maximum extraction, thelevplant material ofl. strigosumwas dried under shade by
putting it on an old newspapers for 20-25 days. kvt plant material was completely dried, make dbarse
powder of it by crushing in the grinding mill. Tlestraction of this powdered plant material was aggiished by
the process of simple maceration. About 600g ofsmesl powdered material was put into the extradiiattie and
a known volume (3 x 1.5) of dichloromethane waseaddto the bottle. This mixture was continuousiglken after
every 15 minutes for 3 to 4 hours to attain effecxtraction and then make it homogenized by ththod of ultra-
sonication. After 24 hours, this mixture was fitdroff. This procedure was carried out thrice wditthloromethane
in the same manner. After the third collection, tihharc was macerated with methanol similarly as thfat
dichloromethane. To make the extracts of both didmethane and methanol concentrated, both of tivene
employed separately to rotary evaporator underréticed pressure. After this, both of these exrastre
separately collected in the sample bottles andyasdithe code names as HSWPD and HSWPM respectiMaty
extraction of powdered whole plant material yielded5g and 24.50g of crude dichloromethane and anelft
extracts respectively, approximately 0.85% and % @8 the total dry weight.

c. Detection of secondary metabolites

Preliminary phytochemical screening of whole plawatterial ofH. strigosumwas performed for the identification of
various groups of secondary metabolites such adaidls, glycosides, saponins, flavonoids and tasniikaloids
were detected by performing phytochemical testh Witagendorff's reagent, Hager's reagent, Mayezagent and
Wagner's reagent. Borntrager’s test and ModifiedriBager’s test was carried out for the identificatof free and
bound anthraquinone glycosides. For the detectimamliac glycosides, Keller-Kiliani test was ext Similarly,
for saponin glycosides, Froth test; for flavonoidsad acetate solution test and for tannins, Fetrioride test and
Catechin test was performed [16,17].

d. Antiglycation activity

The dichloromethane and methanolic extracts of whalnt of H. strigosumwere examined for significant
antiglycation activity by using bovine serum albun{BSA)-methylglyoxal assay. The middle stages wftgin
glycation process was evaluated by means of tssyas

Bovine serum albumin (BSA)-methylglyoxal assay

In this method, 100mM of phosphate buffer containdedium azide (3mM) which is used as antimicrobignt
was taken. Prepared the 10mg/ml solution of boalbemin serum in the phosphate buffer and its pld agjusted
up to 7.4. In the same buffer, prepared the 14mMtiesm of methylglyoxal. Prepared the solutionstedted crude
extracts and the drug which is used as standaidiioh(Rutin) in dimethyl sulfoxide at the conceation of 1mM.

Added 20ul of standard inhibitor solution, 50ul rkthylglyoxal, 50ul of bovine serum albumin and BOfi

phosphate buffer into every well of 96 well pla2@&ul of dimethyl sulfoxide was served as contrdie Tontrol did
not contain any testing sample. The accumulativeme of this reaction mixture was 200! respectiveicubated
this reaction mixture at the temperature of 37°Calmost 9-10 days. When the incubation was coragdletecorded
the specific development in florescence of eachpdarby measuring the excitation at 330nm and ewnissit

420nm respectively by using the microplate read®].[The percent inhibition of AGEs formation bysted

samples against the control was calculated bydiradla given as under.

% inhibition of AGEs formation = [1-(Florescencetbé tested group /Florescence of the control gijoup00.

e. Insecticidal activity

The methanolic and dichloromethane extracts of e/ipthnt ofH. strigosumwere tested for prominent insecticidal
activity by using contact toxicity method againstfetent species of insects particularlyibolium castaneum
Callosbruchus analisSitophilus oryza@andRhozopertha dominica

Contact toxicity method

In this method, prepared the sample solution bgaiiéng 200mg of each crude extract in 3ml of etalgohol.
Cutting of filter paper was done in such a way thatas easily adjusted into the petri-plate actaydo its size.
The sample was completely loaded upon the filtggepeby means of micro-pipette. To evaporate theesdl
completely, left these petri-plates for twenty fdvaurs. Very next day, took the healthy insectsarfie age group
and placed ten insects of every species in eachi-ptate (both tested sample and control) by usarg
uncontaminated brush. All these plates were inatb#&tr 24 hours at the temperature of 27°C and taiaed the
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relative humidity of growth chamber up to 50%. Nwnlof survivors of every species were counted. B#irin
was used as standard insecticidal drug while Pémmetvolatile solvent (acetone) and tested inseste served as
positive and negative control respectively [19,20he results were expressed in terms of either epéage
inhibition or percentage mortality. The percenté® mortality can be calculated by the formula diesx below.
Percentage (%) mortality = [100 — (No. of inseatsest / No. of insects alive in control) x 100]

RESULTS

a. Phytochemical tests for the detection of secongametabolites

Various phytochemical tests were carried out fer ittentification of different groups of secondargtabolites in
the tested powdered plant material. The conseqseot¢his phytochemical screening exposed the poesef
tannins, saponins and flavonoids while alkaloidd glycosides were found to be absent in the tgsgatt material
(Table 1).

Table 1: Results of phytochemical screening of whelplant of H. strigosum

Class of secondary metabolites Name of test Deteii
Dragendorff's reagent -
Wagner's reagent -
Mayer's reagent -
Hager's reagent -
Borntrager test (Free anthraguinones) -
Modified Borntrager test (Bound anthraquinongs) -

Alkaloids

Anthraquinone glycosides

Cardiac glycosides Keller-Kiliani test -
Saponins Froth test +
Tannins Ferric thoride test +
Catechin test +
Flavonoids Lead acetate solution test +

Note: (=) = Absent and (+) = Present

b. Antiglycation activity

The methanol and dichloromethane extracts of whmét of H. strigosumwere studied for the significant
antiglycation activity. The results revealed thia¢ tmethanol extract showed weak antiglycation #agtiat the
concentration of 2mg/ml with the inhibition of 53% and IG, of 1.8 + 0.15 while the dichloromethane extract
found to be inactive and showed the inhibition @f30% at the same concentration when compared tivéh
standard drug Rutin which displayed 95% inhibitwaith 1Csq of 0.20 + 0.01 (Table 2).

Table 2: Results of antiglycation activity of dichbromethane and methanol extracts of whole plant dfl. strigosum

Name of sampli Concentration used (mg/ml | Percent (%) inhibition | ICs+ SEM (mg/ml)
Dichloromethane extre 2 47 >2
Methanol extract 2 53 1.8+0.13
Rutin (Standard drug) 2 95 0.20 £0.01

Positive control= Rutin (standard drug); Negativentrol= DMSO (Dimethyl sulfoxide).
Data is expressed as mean + SEM of three indepémeadings.

Table 3: Results of insecticidal activity of dichloomethane and methanol extracts of whole plant dfl. strigosum by contact toxicity

method
Percent (%) mortality Percent (%) mortality of tested samples
Name of Insects used +ve control | -ve control | Dichloromethane extract| Mehanol extract
Tribolium castaneum 100 0 NA NA
Callosbruchus analis 100 0 NT NT
Sitophilus oryzae 100 0 20 NA
Rhozopertha dominicg 100 0 40 NA

+ve control= Permethrin (standard insecticide) athe tested insects; -ve control= Volatile solveatdtone) and the tested insects; NA= not
active; NT= not tested.Concentration of tested damped= 1.019ug/cmConcentration of standard drug used= 239.5udlcm
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c. Insecticidal activity

The dichloromethane and methanolic crude extrattalmle plant ofH. strigosumwere tested for prominent
insecticidal activity. The results showed that thcbmethane crude extract demonstrated moderatstinglal
activity againstR. dominicawith the percent inhibition of 40% and low inseidal activity with the inhibition of
20% againsS. oryzagespectively. While the methanol extract exhibibedsignificant activity against all the tested
insects and found to be inactive (Table 3).

DISCUSSION

Diabetes mellitus (DM) is linked with various acuated chronic complications. World-widely, about%-people of
different populations are affected by diabetes. @&doer, more than 100 million patients sufferingnirdiabetes are
present all around the world which expected to debte in the upcoming 10-20 years [21]. Hypergly@eia the
hall mark of diabetes in which blood sugar leveihisreased. Long term hyperglycemia stimulatessirehesis of
advance glycation end products (AGEs). With thenfation of Schiff bases between the amino grouprofemns
and carbonyl group of reducing sugars, glycatioscade start, which gradually rearranges to modgratable
product known as Amadori adducts. AGEs triggerdtitcal intracellular signaling pathways and imparcrucial
role in the evolution or worsening of different @egrative disorders such as diabetes, Alzheimgrisirome,
ailments of connective tissues mainly rheumatoidhriis, chronic renal dysfunction and atherosciéso The
causative effects of AGEs also lead towards theeldgwment of destructive micro-vascular and cardsouéar
complications during diabetes mellitus [18,22].the present study, the methanolic extract of wipbéent of H.
strigosumshowed weak antiglycation activity while dichlorethane extract exhibited no significant activitydan
found to be inactive. The particular mechanism iwed in exposure of antiglycation principle of plaaxtracts was
still unknown. But researchers explored the speadiélationship between antioxidative potential ankibition
capacities of glycation potency and also focusednughe significant role of phenolic compounds (flawids,
tannins) behind this correlation. Different sciéotireports on numerous plant species maifhymus vulgaris
Petroselinum crispumMurraya koenigij Curcuma longaAllium cepa Allium fistulosum Coriandrum sativum
[23], Aframomum meleguetand Zingiber officinale[5] have clearly elucidate the correlated behawiophenolic
compounds, antioxidant properties and antiglycatamivity. Koko et al. [24] narrated the antioxidaand
antiglycation potential of ethanolic extracts ofetwy Sudanese medicinal plants. Among these egfrActacia
nilotica (bark) displayed significant antioxidant and alytigtion activity with 75% and 78% inhibition respieely
while the rest of the plant extracts were lessvacind only few of them showed more than 50% itiloibicapacity.
Green tea (a very beneficial and popular drinkdbfmut the world) which is obtained from the leagé€amellia
sinensis contains large quantities of tannins and flavogoidhich are responsible for its antioxidant and
antiglycation effects. Recent studies on commdyciabailable dosage form dillium sativum(garlic) which is
known as aged garlic extract (AGE) highlighted thate of the products within AGE obtained after IMed
reaction possessed both antioxidative and antitiyc@apacity but more advance studies are requiréuvestigate
the dual features of AGE [1]. Garcinol (benzophenderivative) which is isolated from the ethandidract of
fruit rind of Garcinia indica has showrnin vitro antioxidation and aniglycation properties alonghwits metal
chelating role [25]. Rutin, a potent antioxidatizgent which is also found in the water solubletfoecof Tomato
established strong inhibitory action against AG&srfation and revealed prominent antiglycation agtif26]. On
viewing the previous studies, to some extent it elaared that the acute toxicity induced by nonyaratic protein
glycation and AGEs was accompanying with the eeldrgroduction of free radicals and other reactixggen
species during diabetes. Thus, in the recent ybarsajor area of interest is the discovery of spichrmaceutical
agents which demonstrate the synergistic propedfeboth antioxidant and antiglycation potentiathex than
targeting each separately [23]. In our study, tbasequences of phytochemical tests confirm theepres of
phenolic compounds particularly flavonoids and tasn Hussain et al. [14] demonstrated the significa
antioxidative behavior ofl. strigosum Quercetin, a flavonoid (flavonol) reported immy plant species, was also
isolated fromH. strigosum[27]. Morimitsu et al. [28] explored antiglycatiguotential of Quercetin. Thus, from the
above contributions, the researchers come to kriaw further investigations are required for thelason and
purification of different groups of phenolic compumls mainly flavonoids and tannins frdfn strigosumthat might
be used as lead in the synthesis of newer phytaimedi which served as strong antioxidants and samebusly
prevent the formation of AGEs and retard the proggycation process.

More than one million species of insects are prei&t attain intrinsic places among different gstsms of the
world. Mainly insects have vital role in the trarigemce of detrimental pests and microbes thatirarelved in
causing several ailments in humans such as malamae and Chagas diseases and dengue fever. Thagdam
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effects of various insect species namely termitasjsts and gypsy moths on household articles,ifeyrorops and
seedling plants and trees can also be reportedaiGatiseases and threatening outcomes causedsbgtinlead
towards the massive economical loss which is imomedre in different populations of the world. Hdrbeedicines
are considered to be the suitable substitute ahsyic and commercial insecticides which possesplsi, safer and
feasible methods of insect control. Moreover, thacfice of chemical insecticides available in mtske strictly
prohibited recently because these agents are wg@sneive, non-biodegradable in nature, fetch hareffiects on
environment and increase insecticidal resistan@g [& our study, the dichloromethane crude extdmhonstrated
moderate and low insecticidal activity agairf&t dominicaand S. oryzaerespectively while methanol extract
exhibited no significant activity against all trested insects and found to be inactive. The ingdati potential of
this plant is extremely compatible with the predlyureported developments in the world of insedési The
methanolic extracts dRumex nepalensif. hastatusandR. dentatushowed significant and moderate insecticidal
activity againstC. analisandR. dominicarespectively while exhibited no mortality agaifistcastaneumSome
other medicinal plants such Belygonum persicariaP. plebejumandRheum austral@lso displayed insecticidal
potential in the consistent manner [30]. The mettiarextract of the leaves d¢feucedanum BeluchistanicUBi]
and dichloromethane extract of aerial partSalvia cabulicd20] revealed prominent insecticidal activity agsin.
castaneumwhile least activity was shown again€t analis The insecticidal potential of essential oil of
Cinnamomum cassiand its major bioactive constituent trans-cinnateayde was also examined against the
booklice, Liposcelis bostrychophild32]. Recent scientific reports on the insectititteehavior of Sapindus
mukorossi(ethanolic extract) [33]Blumea lacera(aqueous extract) [34] andanthium strumarium(aqueous
extract) [35] were also under contemplation. At pinesent times, some of the commonly used insdetigéigents
obtained from botanical sources are pyrethrum, tplkassential oils (mixtures of total phenolic comgen
sesquiterpenes and monoterpenes), neem and rot@softe@vonoid). These are seem to be the valualbéenatives
of commercially available chemical insecticides][36eeping in view the above mentioned scientifescriptions,
the dichloromethane extract df strigosumexhibited moderate insecticidal potential. Thigegi the scientists a new
approach to pure and isolate such compounds ftostrigosumthat should accomplish this plant a perceptible ro
in the field of insect controlling medicinal agents

CONCLUSION

The dichloromethane and methanolic screeningHofstrigosumwas done for the first time to investigate its
antiglycation and insecticidal potential. The meiblec extract of whole plant oH. strigosumshowed weak
antiglycation activity while dichloromethane extraexhibited no significant activity and found to beactive.
However, the dichloromethane crude extract dematestr moderate and low insecticidal activity agaiRst
dominicaand S. oryzaewhile methanol extract exhibited no significantigty against all the tested insects and
found to be inactive. In conclusion, scientists ahérmacologists give serious attention towardsstireening of
this plant by using some other scientific bioass&ghodologies which might serve as a source fortbetification,
purification and isolation of beneficial bioactiw®nstituents that seems to be helpful in the swighef new
therapeutic agents of desired interest. So, inrdéleliotropium strigosunwill be used globally as a source of safer
phytomedicines.
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