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ABSTRACT

Poisonous plants are widely distributed allover the world. The diagnoses of toxicity by these plants are very
difficult. We choose five poisonous plants from Al- Hassa in the Eastern region of Saudi Arabian, Anagallus
arvensis, Convolvulus arvensis, Euphorbia helioscopia, Sisymbriumirio and Withania somnifera. LD50 of these
plants were 10.718, 500.0, 1211.7, 4.133, 522.27 mg/kg.bwt i.p. in rats, respectively. Rats poisoned by A. arvensis
suffered from anorexia, restlessness, diarrhea, thirst (the animal goestoward drinking water), difficult breathing, and
tremors and ended by coma and death of some individuals. Rats poisoned by C. arvensis showed mild toxic, it
causesdiarrhea, diuretic, laxative. Rats poisoned by E. helioscopiaincluded increase activity and irritability, saliva
tion, itching the nose and mouth on the cage floor, and diarrhea. The animals were tried to make tunnels under the
bed and they were reluctant to stand at the cage corners. The animals closed its eyes and become calm. The animal
poisoned by S irio showed close eyes, extended head and neck, tend to sleep on the sternum, often that tremors,
tend to hop, convulsion with elevated tail, increased respiration, dyspnea, cyanosis of the mouth and legs, very
obvious cyanosis with elapsed time, gasping and coma followed by death with the appearance of luster of eye
cornea. Poisoning of W, somnifera increased heart and respiratory rates, unconsciousness, closed eyes, stupor and
paralysis of the hind legs, after which the animal s became drowsy and finally died. On the other hand, various signs
appeared such as shaking of the head, licking of the legs, petecheal hemorrhages from the eye canthus, lying on the
sternum, creeping on the abdomen. Diarrhea occurring on the 2™ day and lastly irregular gasping fits ending by
coma and death. In the present study, the aqueous extracts of the Withania somnifera, Convolvulus arvensis and
Ssymbriumirio inhibited superoxideradical generation. The aqueous plant extracts exhibited different degradation
effect on both DNA and bovine serum albumin. There are diverse antibacterial effects of the agueous extracts on
both Grams’ positive and negative bacterial strains. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION ingestion frequently doesnot result in characteristic post-

mortem lesions. Unfortunately, rel atively asmall num-

Thediagnosisof plant poisoningsisadifficult pro-  ber of laboratory testsareavail able to detect plant tox-
cess. Ingestion of severa plantsproducesnon-specific  insinether ante-mortem or post-mortem samples. In
clinica sgnsthat must bedifferentiatedfromother diss  most cases, the most excellent way to support adiag-
ease conditions. In addition, death duetotoxic plant  nosisof plant poisoningisto confirm the presenceof a
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toxic plantintheanima’s environment (this will require
posgitiveidentification of the suspect plant), confirm that
the plant has been ingested (noting that the candidate
plantshavebeen chewed and/or finding plant fragments
invomitsor gastrointestinal tract samples), and corre-
lateclinicd findings, where possible, withthoseknown
to be associated with the suspect plant.

Janzen™ described arapid and accurate method
for thequick identification of plant speciesbased on
extracting DNA fromatiny tissuesampleof aledf, flower
or fruit. Appropriately called ‘DNA barcoding’, refer-
ring to the coded label s on numerous products, DNA
barcodes are a short sequence of DNA between 400
and 800 base pairs long that can be easily extracted
and characterized for al speciesontheplanet. These
genetic barcodespossibly will then beaccessed through
adigital library and used to identify unknown plantsin
thefield, garden or market!?. Oncefully devel oped,
DNA barcoding hasthe potentia to completely revol u-
tionize our knowledge of plant diversity and our rela-
tionship to Nature. Peoplewill beableto quickly and
cheaply recognize known speciesand retrieveinfor-
mation about them!®. Barcoding could be avital new
tool for appreciating and managing the Earth’s immense
and changing biodiversity.

Superoxide dismutases (SOD) arean essentia en-
zymein both prokaryotic and eukaryotic cells. The su-
peroxideis formed in vivo as aresult of both enzy-
mati ¢ and spontaneous oxidation reaction®. The su-
peroxideradica istoxictotheliving cellsasit oxidizes
and degradesthebiologica macromoleculesasDNA,
protein and lipids. The SOD (EC 1.15.1.1) are
metalloenzymesthat catayzethe dismutation of super
oxideradical (O2°) to H,0, and O,. The SODs are
classified into four groups according to their metal co-
factor™. Eukaryotic cellsare generdly served by cyto-
solic CuzZn-SOD containing Copper and zinc, mito-
chondrial Mn-SOD contai ning manganese, Fe-SOD
containingiron and Ni-SOD containing nickd®. The
mitochondrionisanimperative stefor thesingle-elec-
tronreductionof O,t0 O,”". Therefore, mitMn-SOD is
consderationto beamagjor scavenger of damaging ROS
metabolitesinthemitochondria matrix(™.

Inthe present study weachieved asurvey and defi-
nition of poi sonous plants of Al- Hassainthe eastern
region in King Saudi Arabia. We determined theacute
toxicity of somepopular plantsinthisdistrict and mea-

BIOCHEMISTRY (mm—

suring their antibacterial effects. Moreover, the effect
of the agueous extracts of the studied plant on both
DNA-barcode and BSA were demonstrated.

MATERIALAND METHODS

Plant extraction

Theplantsexamined inthisinvestigationwerecol-
lected from Saudi Arabiaenvironment particularly the
eastern district. These plants included Anagallus
arvensis, Convolvulus arvensis, Euphorbia
helioscopia, Ssymbriumirio and Withania somnifera.
The dried herbs were cut into small pieces, washed
thoroughly with ditilled water and soaked in ethanol
(80%) at room temperaturefor 36 hoursaccording to®.
Theextract was decanted and centrifuged at 5000 rpm
for 10 min. The supernatant waslyophilized, and the
resulting powder was used in the present studly.

Deter mination of theL D, inrats

According tothe method of!® for determination of
thedoseof LD, , exploratory tridswereperformedin
fivegroupseach of 4 ratsof both sexesfor every five
poisonous plants. Alcoholic extract was administered
I.p. indifferent successivedosesin thefive groupsfor
each extract tofind thesmallest toxic doseto start with.
The 1% dosewhich wastheleast doseto cause signs of
toxicity wasmultiplied by aconstant factor (1.5) for
each succeeding group of rats or mice. Fivegroups of
rats or mice were used, (10 each). 1%, 2™, 3 and 4
weregiven four successive dosesa coholic extract re-
spectively. Thefifth group waskept asacontrol. Mor-
tality rate wasrecorded after 24 hours.

Agarose gel electrophoresis

The plant extracts (50 ug) of Anagallusarvensis,
Convolvulus arvensis, Euphorbia helioscopia,
Ssymbriumirio and Withania somnifera wereadded
individually to 1ug of the DNA isolated from E. coli
strain W31101%, The sampleswereincubated for 1 h
at 37 °C. The DNA wasanayzed by using horizontal
agarose gelseectrophoress. Thee ectrophoresiswas
performed using 0.7% (w/v) agarose gelsin TAE buffer
(5mM sodium acetate, 1 MM EDTA and 0.04 M Tris-
HCI pH 7.9). The agarose gels were stained with
ethidium bromide (0.5 ug/ml) and the DNA was visual-
izedonaUV transilluminatorY.
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Polyacrylamidegel electrophoresis

Bovine SerumAlbumin (BSA) (1mg) wastreated
withtheplant extract of thefollowing plants Anagallus
arvensis, Convolvulus arvensis, Euphorbia
helioscopia, Ssymbriumirio and Withania somnifera
(50 ng) individuadly. Thereaction mixtureswereincu-
bated for 1 hat 37 °C. The protein sampleswere ana-
lyzed by using verticd onedimensiona SDS-polyacry-
lamide gel electrophoresis*?. Themolecular weight
standard (Sigma MWND500) containing (o.-
lactaol bumin from bovinemilk, 14.2 kDa), (Carbonic
anhydrasefrom bovineerythrocytes, 29 kDa),) Albu-
min from chicken egg white, 45kDa), (Albumin from
bovine serum, 66 kDa) and (Urease from Jack bean,
272 kDa) was utilized as protein marker.

Deter mination of super oxidedismutase(SOD) like
activity

The plant extracts of Anagallus arvensis, Con-
volvulus arvensis, Euphorbia helioscopia,
Ssymbrium irio and Withania somnifera were as-
sayed for super oxide dismutase enzymelike activity
according to the method of Bridgesand Salinl*3. SOD
likeactivity of the aqueousplant extractswere assayed
by using phenazen methosul phate (PM S) to generatea
superoxide anion radicals at pH = 8.3 (phosphate
buffer). Reduction of nitrobluetetrazolium (NBT) to
form blueformazanwasused asanindicator of super-
oxide production and foll owed spectrophotometricaly
at 560 nm. The addition of PMS (9.3 X 10°M)toa
solution of NBT (3 X 10°M), NADH (4.7 X 10* M)
and phosphate buffer (final volume of 1 ml) caused a
changeof OD (A1) 560 nm per 5 min. The reactions in
blank samplesand in the presence of complexeswere
measured for Smin.

Antimicrobial effect

Theantimicrobid investigation of the plant extracts
of Anagallus arvensis, Convolvulus arvensis, Eu-
phorbia helioscopia, Ssymbriumirio and Withania
somnifera was carried out using cup diffusion tech-
nique. Thetest wasdone against the Gram- negeative
bacterial strains Pesudomonas aeruginosa (P.
aeruginosa) and Escherichia coli (E. coli) and the
Gram- positive bacterial strainsBacillus subtilis (B.
subtilis) and Saphylococcus aureus (S aureus). The
tested agueous plant extractswere dissolved in steril-
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ized H,O at concentration | mg/ml. The Luria-Bertani
Agar (LBA) Medium (10 g bacto-tryptone, 5 g yeast
extract, 20 g agar, and 10 g NaCl in 1Liter de-ionized
water) wasmadefor inoculation and bacterial growth.
An aiquot of the solution of the tested complexes
equivalent to 100 ug was placed separately in cups,
cut intheagar. The LBA plateswereincubated for 24
hoursat 37 °C and theresulting inhibition zoneswere
measured. Fromtheinhibition zonediameter dataandy-
sis, theantimicrobia activity against the Gram- nega-
tiveand Gram- positive bacteriawas determined.

RESULTSAND DISCUSSION

LD, of A. arvensisacoholicextract was 10.718mg/
kg.b.wt. i.p. inrats. Anagallusarvensis produce gas-
trointestind symptoms. Ratssuffered from anorexia, rest-
lessness, diarrhea, thirst (theanimal goestoward drink-
ingwater), difficult breething, tremorsand ended by coma
and death of someindividuas. Theseresultsarepardld
to that recorded by other groups*>*.

LD50 of C.arvensisextract in micewas 500 mg/
kg/day wheninjectedi.p. Theclinica signsaremild
toxic, it causesdiarrheg, diuretic, laxative. Thereisno
availableliteratures concerningwith thedetermination
of theLD_, of thisplant.

L D 50 of Euphorbia heloscopia extract was
1211.7mg/ kgbwt. i.p.inrats. Theclinical Ssgnswere
includedincreaseactivity andirritability, sdivation, itch-
ing the nose and mouth onthe cagefloor, and diarrhea.
The animal sweretried to make tunnel sunder the bed
and they were reluctant to stand at the cage corners.
Finally theanimalsclosed itseyesand become calm.
Theanimasadministered high doseweredied after a
latent period (3 hours) and someof theanimalsin other
groupswerediedwithin 24 hours. Thereisno available
literature concerning to mammal stoxicity.

The LD, of Ssymbriumirio alcoholic extract
was4.133mg/kg.b.wt. after i.pinjection of dbinorats.
Clinica sgns: theanimal showed closeeyes, extended
head and neck, tend to sleep on the sternum, often
that tremors, tend to hop, convulsion with elevated
tail, increased respiration, dyspnea, cyanosis of the
mouth and legs, very obvious cyanosiswith elapsed
time, gasping and comafollowed by death with the
appearance of luster of eye cornea. The large dose
after 20— 30 minutes 5.0625gm/kg.bwt caused death
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with the appearance of luster of eyecornea. Thereis
no availableliteratures concerning with the determi-
nation of the LD, of thisplant.

The LD, of Withania somnifera a coholic extract
was 522.27 mg/kg bwt after i.p injection of albino
rats. In these animalsthe most prominent signswere
increased heart and respiratory rates, unconscious-
ness, closed eyes, stupor and paralysis of the hind
legs, after which the animal s became drowsy and fi-
nally died. On the other hand, various signs appeared
such as shaking of the head, licking of the legs,
petecheal hemorrhagesfrom theeye canthus, lyingon
the sternum, creeping on the abdomen. Diarrhea.oc-
curring on the 2™ day, and lastly irregular gasping fits
ending by comaand death. The symptoms of toxicity
dueto successive administration weresimilar tothose
of acutetoxicity. Thisresult disagreeswith*® who re-
ported an LD, of 764 mg/kg bwt. and™ who re-
corded an LD50 of 309+0.32 inrats. This difference
between the results may be dueto the stage of plant
growth, theclimatic and environmenta conditionsun-
der which the plantsgrow the speciesdifference, and
method of extraction.

Thedegradation effect of 50 ug of theplant extract
of Anagallusarvenss, Convolvulusarvens's, Euphor-
bia helioscopia, Ssymbrium irio and Withania
somiferaontheDNA invitroisillustratedin Figure 1.
The control sample (only DNA) does not exhibit any

C 1 2 3 4 5

Lanel: E. coli DNA

Lane2: E. coli DNA + Anagallus arvensis
Lane3: E. coli DNA + Convolvulus arvensis
Lane4 : E. coli DNA + Euphorbia helioscopia
Lane5: E. coli DNA + Sisymbriumirio
Lane6 : E. coli DNA + Withania somnifera

Figure1: A figure showing the degradation effect of the
plant extractson theDNA isolated from E. coli strain AB1157.
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Lane 1 : protein standard molecular weight marker.
Lane2: BSA protein

Lane 3: BSA protein + Anagallus arvensis

Lane4 : BSA protein + Convolvulus arvensis
Lane5: BSA protein + Euphorbia helioscopia
Lane6: BSA protein + Sisymbrium irio

Lane 7 : BSA protein + Withania somnifera

Figure 2 : A figure showing the degradation effect of the
plant extractson thebovineserum protein.

DNA degradation through theincubation period asillus-
trated in Figure 1 lanes 1. Theextract of Convolvulus
arvenssdoesnot degradethe DNA asillustrated in Fig-
urellane3. However, theextract of Anagallusarvenss
exhibitsapartia degradation effect ontheDNA asillus-
trated in Figure 2 lane 2. A considerable degradation
effect were exhibited by the extracts of Euphorbia
helioscopia, Ssymbriumirio and Withania somnifera
asrepresented inFigure 1 lanes 3, 4 and 5 respectively.
It is clear that both Ssymbrium irio and Withania
somifera haveastrong degradation effect onthe DNA
invitro morethan the degradation effect which recorded
withtherest of plant extracts.

Therefore, the extracts of Ssymbrium irio and
Wthania somnifera can be used as a promising anti-
tumor agent invivotoinhibittheDNA replicationinthe
cancer cellsand not alow thetumor for further growth.
Morework in vivo need to be carried out to elucidate
their entire role and understand the exact pathway of
both Ssymbriumirio and Withania somniferain vivo.

Further biochemicd studiestoillustratethe exact
role of the promising degradation effect by plant ex-
tracts on bovine serum abumin as ahigh molecul ar
weight biological compound was carried out. The ef-
fect of the plant extracts of Anagallusarvensis, Con-
volvulus arvensis, Euphorbia helioscopia,
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Ssymbriumirio and Withania somniferaonthe BSA
was carried out and theresultsillustrated in Figure 2.
TheBSA was utilized asacontrol as shown Figure 2
Lane 2. The extract of Withania somnifera has more
degradation effect onthe BSA asshowninFigure 2
lane 7 more than that observed with the extracts of
Convolvulusarvensisand Euphorbia helioscopia as
illugtratedin Figure2lanes4 and Srespectively. A strong
degradation effect onthe BSA wasrecorded with the
extract of Convolvulusarvensiscompared to the con-
trol asrepresented in Figure 2 lanes 3 and 2, respec-
tively. Additionally, the compl ete degradation effect on
the BSA wasexhibited by Ssymbriumirio as shown
inFigure2lane®.

It is clear that the plant extract of Withania
somnifera has apparent effect on the DNA but hasa
weak apparent effect on the BSA. Contrary, the ex-
tract of Convolvulusarvensishasaconsiderable deg-
radation effect on BSA but has awesk effect on the
DNA. Moreover, theextract of Ssymbriumiriohasa
strong degradati on effect on both DNA and BSA. While,
Euphorbia helioscopia extract has aweak effect on
both DNA and BSA.

The SOD mimicslikeactivity of the plant extracts
of Anagallus arvensis, Convolvulus arvensis, Eu-
phorbia helioscopia, Ssymbriumirio and Withania
somniferaisrepresented in TABLE 1. Theplants ex-
tracts of Euphorbia helioscopia and Anagallus
arvensisexhibit alow SOD likeactivity and causean
inhibition percent 39.33% and 42.53%, respectively.
In addition to that the extract of Withania somnifera
exhibited amoderate SOD like activity aswell asrep-
resented in TABLE 1 inhibition percent of 54.13 %.
However, the extracts of both Convolvulasarvensis
and Ssymbriumirio show astrong SOD like activity
asrepresented in TABLE 1 asinhibition percent of
65.60 % and 69.67%, respectively.

TABLE 1: Superoxide (SOD) like activity of the plant ex-
tractsasantioxidativeenzyme

—— Regdular Peper

In the present study, the aqueous extracts of the
Wthania somnifera, Convolvulus arvensis and
Ssymbriumirioinhibited superoxideradical genera
tion. Maintaining the balance between therate of radi-
cal generation and therate of radical scavengingisan
essentid part of biologicad homeostasis. Therefore, itis
suggested that theinhibition of superoxideradica gen-
eration by these plant extractsisattributableto their
freeradical scavenging activity. They are preventive
antioxidants. It wasreported that antioxidantsare defi-
cient in HIV-infected popul ationsdueto an increased
utilization of antioxidants. It was suggested that anin-
creased intake of antioxidants may delay progression
of HIV infectiontoAIDS?. Therefore, it isestimated
that these activitiesmay berelated to their antioxidant
andfreeradica scavenging activities.

Theampicillin abroad-spectrum antibiotic was uti-
lized apositive control for thistest. Theresultsof the
antimicrobia test of the plant extractsagainst Gram-
negative P. aeruginosa and E. coli and Gram- positive
B. subtilisand S aureusbacterial strainsare summa-
rized in TABLE 2. Theextract of Withania somnifera
hasmaxima antimicrobid activity regardingwithinhibi-
tion zonediameter against B. subtilis20mm, S aureus
21 mm, moderate effect against P. aeruginosa 18 mm
and E. coli 17 mmasrepresented in TABLE 2. Also,
the extract of Sisymbriumirio showed awide spec-
trum of antimicrobid activity regardingwith theinhibi-
tion zonediameter against B. subtilis17 mm, S aureus
14 mm, P. aeruginosa 21 mmand E. coli 15mm. The
extracts of Convolvulus arvensis and Euphorbia
helioscopia have aconsiderableantimicrobia activity
regardingwithinhibition zonediameter againg thetested
bacteria strainsasillustrated in TABLE 2. However,
the extract of Anagallusarvensisexhibited |ow anti-
microbid activity astheinhibition zonediameter againgt
B. subtilis10 mm, S. aureus 7 mm, P. aeruginosa 5

TABLE 2: Effect of plant extractson some microor ganisms
theresultsexpressed aszoneinhibition in mm diameter.

A through 4 min % inhibition

Control 0.689 -

Anagallusarvensis 0.396 42.53%
Euphorbia helioscopia 0.237 65.60%
Convolvulus arvensi's 0.418 39.33%
Ssymbriumirio 0.209 69.67%
Withania somnifera 0.316 54.14%

% inhibition = (A Control — A Test / A Control) X 100

E. B. P. S
coli subtilis aeruginosa. aureus
Anagallus arvensis 8 10 5 7
Convolvulus arvensis 15 12 16 11
Euphorbia helioscopia 12 13 16 15
Ssymbriumirio 15 17 21 14
Withania somnifera 17 20 18 21
Ampicillin 23 22 25 20
e, BIOCHEMISTRY
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mm and E. coli 8 mm and that’s compared with the
other tested extractsantimicrobid activity.

CONCLUSION

The agueous extracts of Ssymbrium iris and
Withania somnifera have astrong degradation effect
on the DNA in vitro and this can be utilized as an
antitumor to inhibit tumor growth. The extracts of
Withania somnifera, Convolvules arvensis and
Ssymbriumirisscavenge theformation of super ox-
ideradical. Moreover the plant extracts can be uti-
lized asantimicrobial agents.
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