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ABSTRACT 


Many medicinal plants have been used in traditional medicines for their antidiabetic 

properties without any scientific support and pharmacological evidence. The aqueous 

extract of ulam has been taken to evaluate the hyperglycemic activity in hyperglycemic 

hamster (after sugar induced). A single oral administration of 5OOmglkg aqueous extract 

led to lowering of blood glucose level in hyperglycemic hamster. The high average fall 

of 38.67% in control hamster and 42.26% in hyperglycemic hamster was observed after 

1,4, and 8 hour. The findings from this study suggest that the aqueous extract ofIpomoea 

aquatica could be prescribed as adjunct to dietary therapy and drug treatment for 

controlling diabetes mellitus. 

Key words: Ulam, Cytotoxic, Artemia salina, hyperglycemic, antidiabetic 
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ABSTRAK 


Banyak tumbuhan ubatan telah digunakan dalam penlbatan tradisionalllntuk sifat-s(fat 

antidiabetiknya tanpa sebarang sokongan saintifik dan pembuktian farmakologikal. 

Ekstrak akllas bagi ttlam telah diambil untuk dinilai aktiviti hiperglisemik ke atas 

hamster glisemik (setelah dimasttkkan gula). Pengambilan tunggal sebanyak 500mg/kg 

ekstrak akuas melaltti saluran makanan didapati mengurangkan tahap glukos dalam 

darah bagi hamster glisemik. Didapati purata menurun pada 38.67% di dalam hamster 

kawalan dan 42.26% di dalam hamster glisemik selepas 1, 4 dan 8 jam. Dapatan 

daripada kajian ini meneadangkan bahawa ekstrak akuas bagi Ipomoea aquatiea boleh 

ditetapkan sebagai tambahan kepada terapi diet dan rawatan dadah lIntuk mengawal 

diabetes mellitus. 

Kata kunci: Uiam, Sitotoksik, Artemia salina, hiperglisemik, antidiabetik 
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INTRODUCTION 


Ulam are plants that usually can be eaten raw or lightly steamed. It is a traditional Malay 

dish but has become very popular with all Malaysians. This local salad, basically have 

food and high nutritional values. Because of it mostly eaten raw or lightly steamed its 

vitamins and mineral content more natural and unaltered by the heat of cooking. 

Actually, the ulam also categorized as medicinal plants or herbs. Almost all plants 

including ulam are believed to have medicinal values that promote good health. It is 

showed potential as functional food in view of the significant therapeutic and nutritive 

benefits (Ismail, 2000; Muryani, 1987). 

In Malaysia, ularn or raw vegetables are consumed daily as salad with rice. Ularn are 

taken from different type group of trees such as leaves, fruits, shoots, seeds, tuber and 

even the flowers that can be eaten raw. The vegetables such as cucumber, cabbage, 

eggplant, lady's finger and water spinach are the example ofgeneral ulam that are readily 

obtained from market. The other groups of ulam are known as ularn tradisional. It is 

called traditional because it easy to get from village area, naturally local wild plants and 

thus are more suited to our growing conditions without much care and with few natural 

pests compared to others vegetables like tomatoes, cabbages, kai lan, cucumber and so 

on. Ularn is usually a back yard crop (not farm based), which means insecticides and 

growth honnones are not usually used. It is best to just grow in pots of small plots of 

land around the house (Ong, 2003). Ularn also have naturally high in antioxidant 

properties supply the body with essential dietary antioxidant components to supplement 

if natural defense systems (Bors et ai, 1987). 
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'Kanglamg' or Ipomoea aquatica has been designed to evaluate the diuretic activity by 

Mamun et al. (2003). From their observation, the methanolic extract of Ipomoea 

aqllalica is an effective hypernatraemic, hyperchloremic and hyperkalaemic diuretic; 

which supports the claim about the Ipomoea aquatica being used as a diuretic. 

'Mengkudu' or scientific name Morinda citrifolia is one of wild plant that can also be as 

ulam and has healthful ingredients include phytonutrients unique to the plant, as well as 

selenium, xeronine and proxeronine. Phytonutrients nourish the body's cells, tissues and 

organs enrich is fight free radicals damaged by the aging process, harmful chemicals and 

pollution. Selenium is a naturally occurring antioxidant. 'Mengkudu' is said to be 

effective as cure for high blood pressure, menstrual cramps, arthritis, gastric ulcer, poor 

digestion and many others. In addition, it has natural antiseptic and analgesic effect 

(Ong, 2003; Muryani, 1987) 

Cosmos caudatus or 'Ulam raja' believed as cleanses the blood and urine. They are 

many types of 'ulam raja' that are popular. A more common hybrid is the yellow 

flowered varieties or Cosmos sulphureus (Ong 2003; Muryani. 1987) 

Hydrocotyle asiatica or 'Ulam pegaga ' are almost popular now which is dubbed as food 

for the brain. Its compound can rebuild the energy resources, helps to treat symptoms of 

nervous breakdown. It also helps to combat stress, improve reflexes and increase mental 

and physical power. In fact, a study reported in French medical journal in 1966 revealed 
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that women treated with 'pegaga' after childbirth healed more rapidly than those given 

standard treatments. Western research studies show that 'pegaga' contains a rich in 

antioxidants and minerals especially vitamin A (carotene) and potassium (Ong, 2003; 

Muryani 1987). 

In traditional medicine, the drugs are usually prepared by boiling the plant or by soaking 

in cold water for some time. This indicates that the active constituents in the drugs are 

water-soluble. Therefore, to extract the active principles in the medicinal plants, water 

should be the preferred solvent (Juriyati et aI., 1995). 

Medicinal plants are defined as those which produce one or more active constituents 

capable of preventing or curing an illness. Some plants contain a range of active 

compounds and can produce very different effects according to the way in which the drug 

is administered (Schauenberg et at., 1977). 

The main objectives of this study are to screening of cytotoxic level and antidiabetic 

activities in each sample. The studies also want to identify the correlation between 

cytotoxic level and antidiabetic activities which could to treat blood glucose level. The 

samples ofulam that has been studied in this research are given in Table 1. Table 1 shows 

the vernacular name, part ofuse, and include of its traditional usage. 
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Table 1: Samples ofulam that have been collected for this studied. 

Sample (Family) Local Part of Traditional usage 
Name use 

Sauropu androgynus 
(Euphorbiaceae) 

Cekur 
manlS 

shoot Treatment of high blood pressure, 
women after childbirth, to stimulate the 
mother's milk 

Vigna unguiculata 
(Leguminoceae) 

Kacang 
panjang 

Fruit, To reduce thirsty, frequent ofurine, 
treatment ofdiarrhea 

Ipomoea aquatica 
(CoDvolvulaceae) 

Kangkung shoot Treatment of insomnia, poor digestion, 
diabetic 

Brasica oleracea Kobis shoot Treatment ofcancer 

Curcuma domestica 
(Zingiberaceae) 

Kunyit shoot Treatment of stomach ache, fullness 
youth, antiseptic, women after childbirth 

Morinda citrifolia 
(Rubiaceae) 

Mengkudu Shoot, Treatment ofdiabetes, flatulent, 
menstrual cramps, diabetic, anti aging, 
arthritis, 

Hydrocotyle asiatica 
(Umbilliferae) 

Pegaga Root, 
leaf 

Treatment of symptoms of nervous 
breakdown, high blood pressure, 
antiseptic 

Brassica juncea 
(Cruciferae) 

Sawi pahit leaf Treatment of skin infection, poor 
digestion 

Curcuma mangga 
(Zingiberaceae) 

Temupauh rhizom Treatment ofaging condition 

Elettariopsis curtis ii 
(Zingiberaceae) 

Tepus pith To stimulate appetite 

Solanum torvum 
(Solanaceae) 

Terung 
pipit 

fruit Treatment of high blood pressure, 
stomach ache 

Cosmos saudatus 
(Compositae) 

Ulam raja shoot To strengthen the bone and drink as 
tonic herb to clean the blood. 

(Source: Ong, 2003 ; Ismail, 2000) 
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LITERATURE REVIEW 


Cytotoxic or 'cell-killing' is mean of compound in the plant extracts that had properties 

to damage or destroys cell. Usually it refers to those drugs used to treat various types of 

cancer. These drugs offer successful treatment in some conditions and help reduce 

symptoms and prolong life in others. It also can affect the normal cell, causing side 

effect, particularly in bone narrow, skin, stomach living and fetal tissue when over dose 

(Oxford Medicinal Dictionary, 2002). The standard 9-KB cytotocity assay utilized by 

Wall et al.. (1987) was capable of assaying 1600 plant samples in a relatively short time. 

Chapws et al., (1988) identified 15 out of 75 plants collected in Panama, Afiica and 

Mauritius as having cytotoxic activity to human colon carcinoma cells colIs. 

One ofthe chemical compounds that exhibit cytotoxic activity is flavonoid. Flavonoid is 

spec ial plant metabolites, present in all terrestrial vascular plants. Flavonoids are 

chemically defined as substances composed of a common C6-C3-C6 skeleton, with one or 

more hydroxyl groups and others substituents. A high proportion of flavonoids occur 

naturaUy as water-soluble glycosides. Considerable quantities of flavonoids are 

consumed daily in our vegetable diet, and some are particularly beneficial, acting as 

antioxidants and giving protection against cardiovascular disease and certain types of 

cancer (Dewick, 1998). Flavonoids are phenolic pigments of plants that posses various 

biological activities including cytotoxic properties (Woerdenbag et ai, 1994). Its also 

known to scavenge free radicals directly and reduce the formation of free radicals 

indirectly through their interaction with redox metals such as iron ions (Bors et al.. 

! 
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1987). Thus, flavonoids have been shown to prevent mammalian cytotoxicity caused by 

reactive oxygen species (Nakayama et at., 1993). Cytotoxic compounds, zerumbone, 

zerumbone epoxide and diacetylafzalein have been isolated from Zingiber zenlmbet 

besides curcumin and its derivatives (Mattes et at., 1980). 

Some oxygenated steroids have shown to exhibit cytotoxic properties ( Schroeder et a.l, 

1980) and because the organic extract of Galaxaura marginata Lamouroux, a member of 

the family Galaxauraceace, exhibited significant cytotoxicity against KB (human 

nasophyrygel, carcinoma) and P-388 (mouse lymphocytic leukemia) cells. The new 

cytotoxic sesterterpenes have been isolated from the marine sponge Hyrtios of erectus. 

Their structures have been determined by interpretation of NMR data. They exhibited 

cytotoxicity agaist P-388 marine leukemia cells with ICso values of 0.4-2.1 ~g/mL (Ryu 

et al.. 1996). 

The brine shrimp lethality assay that proposed by Michael et al. (1998) was used in this 

research. It is based on the ability to killiaboratory-cultered Artemia salina brine shrimp. 

The assay is considered a useful tool for preliminary assessment for plant extract toxicity. 

The biological assay ofaqueous extract using hypoglycemic seizures in hamster has been 

used in studied. Several authors have studied this animal model. It is the third useful 

animal in laboratory after rat and mice. According to Meier and Yerganian (1961), there 

are occurred of diabetes mellitus in the Chinese hamster (Cricetulus griseus). The 

studied evaluate the diabetic condition could be improved by oral administration of 

aqueous extract ofulam and antidiabetic drugs (Metformin). 

6 
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Figure I: Mechanism of insulin release in normal pancreatic beta cells 
(i.e. glucose dependence). Insulin production does not on blood glucose 
levels; insulin is stored pending release. 

According to Cameron et at. (1994), insulin is the principal hormone that uptake of 

glucose into cells (primarily muscle and fat cells) from the blood, deficiency of insulin or 

its action plays a central role in all forms of diabetes. If the amount of insulin is 

insuffic ient, if cells respond poorly to the effects of insulin, or if the insulin itself is 

defective, glucose is not handled properly by body cells nor stored appropriately in the 

liver and muscles. The net effect is persistent high levels of blood glucose, poor protein 

synthesis, and other metabolic derangements. 
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METHODOLOGY 


General procedure 

The dried samples were crushed into small pieces and blended. The crude extracts were 

concentrated using Rotavapor (Model R200 BUCHI). Cytotoxic assay using brine 

shrimps were prepared for biological activity. Blood Glucose Electrodes (strip) and 

Blood Glucose Meter (MediSense Optium) were used for evaluation of hyperglycemic 

activity in hamster. 

Plant material 

The samples of ulam were collected from Kampung Bako, Kampung Siol Kandis, and 

Satok Sunday Market. All the samples were dried at room temperature for Brine shrimp 

testing and freshly boiled for Glucose tolerance test. Table 2 below shows the samples 

that have been collected from those locations. 

Table 2: Samples collected from Kuching area. 

Locations Samples Pictures ofulam 
(Appendix 2) 

Kampung Bako Curcuma domestica 1 
Hydrocotyle asiatica 2 
Curcuma mangga 3 

Kampung Siol Kandis Sauropus androgynus 4 
Ipomoea aquatica 5 
Solanum torvum 6 
Cosmos saudatus 7 
Morinda citrifolia 8 

Satok Sunday Market 	 Vigna unguiculata 9 
Brasica oleracea 10 
Brass ica juncea 11 
Elettariopsis curtisii 12 

• 
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Extraction 

Each of 100 g samples were extracted using methanol (MeOH) for three days at room 

temperature. The extract were filtered and evaporated to dryness under reduced pressure 

using Rotavapor. The final crude were weighted and kept in freezer below O°C. 

Toxicity Test 

(a) Preparation ofBrine Shrimp and Ularn crude extract 

Cytotoxic testing on brine shrimp was perfonned according to McLaughlin et al. (1998). 

In the brine shrimp lethality assay, dried cyst of 1.0 g Artemia salina eggs were placed 

into 1.0 L seawater (l g cyst per liter) with a salinity of22.0 ppt, temperature of28.0°C 

and pH 7.5. It was incubated for 48 hours in small tank (hatchers) under a continuous 

light regime with an aviator for continuous air supply. 

The crude extracts of each ularn sample were tested for toxicity. The tests were 

conducted in twelve well multiwell plates or vials in filtered seawater with final volume 

of 5 ml. 20.0 mg of sample was dissolved in 2.0 mL of MeOH. The mixture was 

sonicated to ensure homogeneity of the extract in the solvent. The concentrations were 

obtained by transferring the corresponding volume (500 ilL, 50 ~ and 5 ilL) from the 

stock solution with micropipette to different vials in triplicate. The solvent in the vials 

was left 24 hour for evaporation. After evaporation, 5 ml ofseawater were added to each 

vial corresponding to concentrations of ] 000 Ilg/mL, 100 Ilg/mL and ] 0 Ilg/mL 

respectively. The vials were shaker gently to ensure that the compounds diffused 

adequately in the aqueous solution. 
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(b) Toxicity test (Brine Shrimp Lethality Test) 

Approximately 48 hour after hatching, the nauplii ofArtemia salina was collected with a 

pipette from the lighted side and concentration in a small vial. Ten brine shrimp were 

transferred to each vial using pipette. Each test consisted of exposing groups of 10 

Artemia salina aged 48 hour to various concentrations of the toxic compound. A control 

was prepared at the same time using seawater. The toxicity was determined after 24 hour 

exposure. The numbers of survivors are counted and percentages of deaths were 

calculated. Larvae were considered dead if they did not exhibit any internal or external 

movement during several seconds ofobservation. 

Antidiabetic test 

(a) Preparation ofanimals 

Four female hamsters, weighing about 90-120g are used for screening as well as for 

quantitative evaluation of blood glucose lowering agents. Before the experiment, the 

body weight and blood level of glucose in the earlier condition are measured. The 

animals are injected of PRB Crystal Sugar for four times a day for three days. After day 

three, injection of 40mg/kg PRB Crystal Sugar, the hamster showed blood glucose level 

higher than 150 mgldL (8 mmoI/L). The body weights were measured before and after 

treatment with samples. 
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(b) Glucose Tolerance Test 

Hyperglycemic hamster was obtained with an injection of 40mg/kg PRB Crystal Sugar. 

After injected with 4ml of PRB Crystal Sugar per day, the hamster showed blood level of 

glucose higber than 150 mg/dL (8 mmollL) were selected to receive aqueous extract of 

ulam sampJes and antidiabetic drug (metformin) as a control. Hyperglycemic status was 

confinned by Blood Glucose Electrodes (strip) and Blood Glucose Meter (MediSense 

Optium). Blood sample was collected from the tail ofhamster. Level ofglucose showing 

the hyperglycemic hamsters with level greater than 150 mg/dL (8 mmol/L) were divided 

into four groups; and treated orally with aqueous extract ofSauropus androgynus (HU l ), 

Vigna unguiculata (HU2) and Ipomoea aquatica (HS3); and metformin (HM). 500 mg of 

each test extracts was added with 5 ml of distill water and dissolve the samples for 5 

minute. The studies were performed after the hamster received orally aqueous extracts 

and metfurmin. Blood is withdrawn from the tip of the hamster tail, 1, 4 and 8 hours 

after administration (British Pharmacopoeia, 1988). 
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RESULT 


Extraction of Ulam 

The ulam samples were extracted using MeOH. The final crude extracts weighing about 

0.7 - 19.0 (g/kg) are given in Table 2. The crude was kept in freezer below O°C. 

Table 3: Weight of samples extract 

Sample Weight yield ofcrude 
Samples Local name code extract in } 00 g 

Sauropus androgynus Cangkuk manis Ul 13.23 

Vigna unguiculata Kacang panjang U2 14.65 

Ipomoea aquatica Kangkung U3 0.72 

Brasica oleracea Kobis U4 0.64 

Curcuma domestica Kunyit U5 14.92 

Morinda citrifolia Mengkudu U6 18.45 

Hydrocotyle asiatica Pegaga U7 13.76 

Brassicajuncea Sawi pahit U8 11 .76 

Curcuma mangga Temupauh U9 15.85 

Elettariopsis curtis;; Tepus U10 12.76 

Solanum torvum Terung pipit U11 0.94 

Cosmos saudallls Ulam raja U12 14.08 
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Toxicity test 

Brine shrimp lethality test was carried out as a preliminary biological activity screening 

of the crude extracts. After cytotoxic test on Artemia salina, it shows that certain crude 

extract displayed cytotoxic activity. There are U 1, U2, U3, U8, U9, U I 0 and U 11. The 

toxicity test resulted 100% Artemia salina nauplii at concentration of 1000 Jlg/mL for 4 

types of ulam. Of the twelve plants tested, only the extract of Vigna unguiculata gave 

LDse values of 10 ).lglmL, 100 ).lglmL and 1000 ).lg/mL concentration with 50-100% death 

of Artemia salina. The lethalities of Artemia salina are shown in the Appendix 1. The 

numbers ofArtemia salina death after 24 hour tested with samples solution are shown in 

Table 4. 

Table 4: Number of Artemia salina death after 24 hour tested against samples 
solution 

Concentration of each samples solution 

Sample 10 ).lg/mL 100 ).lglmL I000 ).lg/mL 
code 

Rl R2 R3 C Rl R2 R3 C Rl R2 R3 

VI 10 
V2 5 5 4 8 10 9 10 
V3 9 
V4 
V5 
V6 
V7 
V8 10 
V9 6 
VIO 4 
VIl 8 
VI2 

Notes: 
1 1 : replicate 1 in each concentration 
12 : replicate 2 in each concentration 

• 
-

: replicate 3 in each concentration 
nttol media in each concentration 

• inIIctive 

10 
9 
10 

9 
5 
5 
9 

10 
10 
10 

10 
6 
5 
8 
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The table below (Table 5) are shows the percentages average ofArtemia salina death. 

Table 5: Average ofArtemia salina death in the samples solution after 24 hours 
(%) 


Average ofArtemia salina death at different 
concentration after 24 hours (%)

Srumple ____________________________________Scientific name 
code 10 ~g/mL 100 ~g/mL 1000 ~g/mL 

concentration concentration concentration 

Sauropus androgynus 

Vigna unguiculata 
Ipomoea aquatica 
Brasica oleracea 

Curcuma domestica 
Morinda citrifolia 
Hydrocotyle asiatica 
Brassicajuncea 
Curcuma mangga 

Elettariopsis curtisii 

Solanum torvum 

Cosmos saudatus 

Note: 
-: inactive 

Ul 

U2 
U3 
U4 

U5 

U6 

U7 

U8 

U9 


UI0 


Ull 


U12 


100 

50 100 	 100 
100 

100 
60 

50 

80 
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Glucose Tolerance Test 

The aqueous extracts were also screened for antidiabetic activity. Aqueous extracts and 

metfonnin were administered to the hyperglycemic hamsters. Three samples that used as 

the aqueous extract are Sauropus androgynus (U 1), Vigna unguiculata (U2) and Ipomoea 

aquatica (U3). 500 mg of each sample was added with 5 ml of distill water and the 

concentration are 100mg/ml. Control hamster received metformin also treatment with the 

same dose. The weight body and blood glucose level of hyperglycemic hamster were 

measured before and after the treatment started. The treatments were done orally, with 2 

mL oftest extract. The blood glucose levels were measured after 1,4 and 8 hour. The 

results are presented in the Table 6. 

Table 6: Blood glucose level of four hamsters. 

Blood glucose level check continuously (mmol/l) 

Hyperglycemic Hyperglycemic 
Hamster Preliminary (after 3 days (Before After treatment (hour) 

test injection with treatment with 
sugar) test extract) 4 8 

HUl 5.3 11.0 10.9 10.5 9.3 8.6 
HU2 4.7 9.3 9.3 7.9 6.7 5.8 
HU3 4.9 9.9 9.7 8.5 7.3 5.6 
HM 5.1 10.9 10.6 9.3 7.9 6.5 

Notes; 
HUt : Hamster treatment with Sauropus A ndrogyn us 
HU2 : Hamster treatment with Vigna Unguiculata 
HU3 : Hamster treatment with Ipomoea Aquatica 
11M : Hamster treatment with metformin (control) 
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