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ABSTRACT

Medicinal plants constitute an important component of flora and are widely distributed in Sudan. The
pharmacological evaluation of substrates from plants is an established method for the identification of compounds,
which can lead to the development of novel and safe medicinal agents. Based of the ethno pharmacological
literature, several species of medicinal plants used in traditional medicine in Sudan were collected. In the present
study, ethanolic extracts of some medicinal plants were screened for their cytotoxicity using brine shrimp lethality
test. Out of the 25 plants tested, Azadrichta indica (w.p.) LC50 45 ppm, (L) LC50 21; Aristolochia bracteolata(w.p.)
with LC50. 50 ppm; (Sd.) LC50 185; (Aristolochic acid, LC50 19 ppm; while Savadoora persica,(L.),
(Salvadoraceae) and Ocimum basilicum; (Labiatae); show no toxicity. The present study supports the previous that
brine shrimp bioassay is simple, reliable, and convenient method for assessment of bioactivity of medicinal plants
and leads support for their usein traditional medicine'.
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INTRODUCTION

The importance of medicinal plants and traditidmahlth systems in solving the heath care problentiseoword is
gaining increasing attention. Because of this mgsoce of interest, the research on plants of maalianportance is
growing phenomenally at international level, ofterthe detriment of natural habitats and motherutatjpn in the
countries of origin. Most of the developing couasrhave adopted traditional medical practice astagral part of
their culture. Historically, all medicinal preparats were derived from plants, whether in simplerf@f raw plant
materials or in the refined form of crude extraatsxtures, etc. Recent estimates suggest that aletherusands of
plants have been known with medicinal applicatiervarious cultures [1] . There are well known drtigat are
directly developed from plant species [2], for exdenVinblastine and Vincristine from Catharanthoseus, the
first cures in human cancer. Beside the cytotoxi@sd as Aspirin (Analgesic, anti-inflammatory frdflipendula
ulmavia. Benzoin (Oral disinfectant) from Slyraxikinensis, Morphine (Analgesic) from Papaver soamim and
Quinine (for malaria prophylaxia) from Cinchona psbens. Some of these plants have been subjectia to
isolation of the active ingredients (chemical coonpa), and their subsequent modification [3].

In continuation of our effort to verify the effacy of traditional medicine we have collected savenedicinal
plants from central and other parts of the Sudaedban the ethno pharmacological information. kheotto study
toxicity of these medicinal plants we performednbrshrimp lethality bioassay, which based on thbtyako kill
laboratory cultured brine shrimp (Artemia salinapid). The brine shrimp bioassay was proposed lighislelet al
[4], and latter developed by Vanhaedakel [5]. The assay is considered a useful tool foliminary assessment of
toxicity and it has been used for the detectiofiuofal toxin, plant extract toxicity, heavy metaiesticides and
cytotoxicity testing of dental materials [6, 7].
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Brine shrimp assay is very useful tool for thdation, of bioactive compounds from plant extrd8fs The method
is attractive because it is very simple, inexpesmsand low toxin amounts are sufficient to perfahm test in micro
well scale. In the present work, we report the mptiwity studies on various medicinal plant speaebected from
central and other parts of the Sudan, and thetsesbtained were described.

EXPERIMENTAL SECTION

2.1. Plant material

Authenticated medicinal plantsere collected from differeribcations in Khartoum province, and western Sudan
(Kordofan). The botanical identification was madelr. Maha Kordofani at the department of botanpjvérsity

of Khartoum, and the voucher specimens were degmbsit the herbarium of the botany department (U.of
K.).

2.2. Preparation of extracts

The plant materials were dried under shade andlegirto a coarse powered. Powdered plant mateeiath(1009)
were individually defatted with petroleum ether {@@), then extracted with 80% ethanol (1L) and tfikered. The
filtrates were concentrated under vacuum usingaotavaporator, and subjected for activity studies

for 1000 ppm ( taken for each
of three vials)

compound or extract —=0.5 ml
(20 mg) + 2 ml solvent 0.5 ml
—0.5ml

for 100 ppm (taken for each
of three vials)

—0.5ml
0.2 ml + 1.8 ml solvent >0.5ml

for 10 ppm (taken for each of
three vials)

—>0.5ml
0.2 ml +1.8 ml solvent >0.5 ml
—>0.5 ml

for 1 ppm (taken for each of
three vials)

— 0.5 ml
0.2 ml + 1.8 ml solvent > 0.5 ml
—> 0.5 ml

Figure 1. Flow Chart for Alternative Dilution Procedurefor Brine Shrimp Bioassay

2.3. Cytotoxicity bioassay

Brine shrimp lethality bioassay was carried outrnieestigate the cytotoxicity of some Sudanese niealiglant.
Brine shrimp (Artemia salina) were hatched usingéshrimp eggs in a shallow rectangular dish (223X filled
with artificial seawater, which was prepared uséeg salt 38g/L and double distilled water. Afterht@urs, the
active phototropic nauplii were collected by pipetfamples for the experiment were prepared byldiag 20 mg
of each plant extract in 5ml of ethanol.

Appropriate amount of this ethanol solution (5uUuk, 500uL. to give concentration of 10, 100, aft)d ppm
respectively), were transferred to vials dried yead for experiment.
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Tablel: Brine Shrimp test, toxicity of plant extracts under study 95%
LCso "
Plant Family Part of the sample Traditional uses Ppm Confidence
2ah Interval
1 | Neriumoleander Apocynaceae L. Treatment of cardiac iliness Oleander has been asglima, diabetes mellitus, corns, scabies, caacdrepilepsy. | 398 266-558
2 | Acanthosoerum hisbidum Asteraceae Sd. To treat vomiting, cephalgias, headaches, abdorpaiak, convulsions, cough, eruptive fever, snatesjaundice,| 126 56-219
> WP. epilepsy, constipation, blennorrhoea, diarrheggatwebiliary disorders & malaria 1224 --
3 | Azadirachtaindica Meliaceae SLd' The macerations of the leaves are used against ssedrpion bites , as anathematic, eczema andisdases g? 3;3214%7
Sd. 185 130-336
4. | Aristolochia bracteolata | Aristolochiaceae) W. Whole plant poultices are used as antitumor. 50 27-86
A. Acid 19 -
L. 159 125-315
5 | Calotropisprocera Asclepiadaceae R. Deduction against jaundice, anti reumatic. 393 271-566
Latex 110 55-219
. . . . R. . 593 331-855
6 | Kigleaafricana Bignoniaceae Fr+ sd. Antitumor. 124 78-199
7 | Salvadora persica Salvadoraceae L. Fruits edible and used as a carminative, as astichntminative. >1000 -
8 | Citrullus colocynthis Cucrbitaceae g(rj Root is used to treat swelling, Seeds anti-diab&tigonorrhoea. 189 171—216
9 | OcimumbasilicumL. Labiatae L. The infusion of the leaves are used against jaendictulcer, seeds demulcent. is toxitéshmania. >1000 | --
L.
10 | Mangefraindica Anacardiaceae Park Antiviral 365 254-516
Kernel
11 | Trigonella foenum Fibaceae Sd. Anti-diabetic, Anti-tumor. 60 41-102
12 | Bosica senegalenesis Capparidaceae Sd. Maceration used as anthelmintic & as eye wash. 384 277-532
13 | Guiera senegalenesis Combretaceae Sd. The root treat Ipros, Y the leaves are anti-pyrtic 289 211-435
14 | Anona sqguamosa Annonaceae Sd. Anti-diabetic 232 189-423
15 | Vincarosea Apocynaceae L. Anti-diabetic, anti-cancer. 326 203-549
16 | Vernonea amagdilina Asteraceae L. Anti-oxidant,Anti-diabetic,Antimalaria,reduces feve 300 199-498
17 | Ziziphus spina-chrigti L. | Rhamnaceae L. Decoctions of the bark are used against intessipatms. Anti-bacterial. 620 488-743
18 | Annona sqguamosa Annonaceae Sd. Anti-diabetic 510 367-693
19 | Lemon grass Poaceae L. Anti-cancer, anti-bacterial, antifedent. 290 151-348
20 | Moringa oleifera Moringaceae SLd' The whole plant is used for the treatment of as&tbgumatism. >i?)(())0 --
21 | Matricaria Asteraceae Fl. anti-inflammatory, antispasmodic, , laxative, >1000 -
22 | Datura stramonium Fabaceae L. Anti-asthmatic, antispasmodic, narcotic and myirigtoperties. 39 17-99
23 | Thevetia peruviana Apcynaceae L. It is a plant toxin insecticide for termites. se@dvas used to make a 'paint' with ant.ifungatjteacterial. 641 456-947
24 | Polygoniumglabrium Polygonaceae L. Used as anthelimentic, anti-parasitic. 354 238-465
25 | Annona squamosa Annonaceae Sd. Anti-diabetic 150 115-195
. 363
Caffeine (standard) 306 *

LCso= Lethal Concentration calculated by Probit analysis .W.P (whole plant);L.(leaves); Sd.(seeds).
* Meyer et al 1982
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Ten nauplii were selected and transferred into eachple vial by means of a 23 cm disposable Paptpatte, and
the final volume in each vial was adjusted to 5sihg artificial seawater, a drop of dimethoxysulpke (DMSO).
A drop of dry east suspension (3mg in 5ml artifigaawater) was added as food to each vial. This ware
maintained under illumination .Survivors were cadhtvith the aid of magnifying glass, after 6,12d &4 hours,
and the deaths of each dose level, positive andtivegcontrol were determined. No deaths were elskto occur
in the negative control after 24 hours.

2.4. Lethal concentration deter mination
The lethal concentrations of plant extracts resglin 50% mortality of the brine shrimp LC50 and @mnfidence
intervals were determined from the 24 hours coani$ the dose response data were transferred 260 lwas
derived from the best-fit line obtained.

Caffeine (LC50 = 306ug /ml) was used as appositmetrol and ethanol (1000 ug/ml) as a solvent aneégative
control in the bioassay experiments.

2.5. Statistical analysis

The lethal concentration of plants' extracts résglin 50% mortality of the brine shrimp LC50 ansb® confidence
intervalswere determined from the 24hrs counts and the cexsmense data were transformed into a straightoljne
means of a trend line fit linear regression analytsie LC50 was derived from the béstine obtained

RESULTSAND DISCUSSION

The brine lethality assay represents a rapid, ieegpe, and simple bioassay for testing plant etarhioactivity,
which in most cases correlates reasonably well eytbtoxic and anti-tumor propertigd. In the present study, the
brine shrimp lethality of extracts of 25 medicimants used in traditional medicine was determinethg the
procedure of Meyer et al [10]. The LC50 valuesha brine shrimp obtained for extracts of these niedi plants
and that of the positive control, caffeine, areegivn Table 1. Alcoholic extract of Azadirchta iodishowed most
prominent activity with LC50 (L.21, Sd.45 ppm), tbetracts of Aristolochia (Aristolochiaceae), Datgtramorium
(Fabaceae), Trigonella foenum (Fibaceae) 19,5003p@n respectively. Acanthosperum hispidum (Asteaad
(Sd..), Calotropis procera (Asclepiadaceae), Kidléicana, (Bignoniaceae), Citrullus colocynthisugtibitaceae),
Anona squamosa Sd.(Anonaceae) 126, 110,159, 1245189 respectively. Salvadora persica (Salvadaegce
Ocimum basilicum L. were found to have lower LCSI®O00 as noted in Table 1. The degree of lethalég found
to be directly proportional to the concentratiortted extracts. Maximum mortalities took place abacentration of
1000 ppm. Whereas least mortalities at 10 ppm.curaton. The LC50 values of the plant extractseaaotained
by a plot of percentage of the shrimp nauplii kilgainst the concentration of the extracts andése-fit line was
obtained from the by means of regression analysis. significant lethality of several plant exts¢d brine shrimp
is an indicative of the presence of potent cytat@amponents which warrants

CONCLUSION

Although the brine shrimp lethality assay is ratimadequate regarding the elucidation of the meshaof action,
it is very useful to assess the bioactivity of fent extracts. In the course of our studies bitige shrimp lethality
assay actually has proven to be a convenient sylstemonitoring biological activities of severalgpit species that
are used in the traditional medicine. Out of theesal plants screened for toxicity against the dshrimp, some
species showed LC50 values less than 100 ppm.ditiat these interesting results lend further surppo their
traditional use. Even though, the present studyth@se crude extracts is an addition to the scientterature,
detailed investigations on individual plants folapimacological activities and active ingredientsldqarovide leads
to interesting pharmaceuticals of plant origin.
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