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ABSTRACT 

Efforts have been spend for discovering drugs from medicinal plants. Hibiscus sabdariffa plant a 

well known plant with many traditional uses for treating different aliments have been selected for 

canvassing pharmacological activities expressed by the different polarity extracts. Results showed 

significant antidiabetic activity at different concentrations of glucose solution (5, 10 and 20 mM) 

(p value < 0.001). Significant moderate anti-inflammatory activity comprising in membrane 

stabilizing activity were expressed by ethanolic extract ranging (29.573±0.709 - 55.040 ±1.659 %) 

(p value < 0.001) while mild activity were expressed by petroleum ether extract ranging 

(10.273±0.413 - 22.347± 1.049 %). Approximately similar thrombolytic activity was exhibited by 

both extracts ranging (56.663±1.3139-21.533±0.656) consider as significant activity in comparison 

to the control negative (p value < 0.0001). Results conclude canvass the pharmacological activities 

expressed by different polarity extracts which were showed significant activity in some aspects 

which may open new venue for production of new drugs derived from nature with less side effects. 
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INTRODUCTION 

An important role have been played by medicinal plants in developing of phytotherapeutic agents 

used in treatment of different aliments specially diseases without complete cure using conventional 

drug therapy such as, liver disease, cancer and arthritis. Plant phytochemicals exert variant 

physiological activity may serve as anti-diabetes, anti-inflammatory, thrombolytic, antiarthritic 

agents. Generally medicinal plants used as dietary supplement and in curing of various diseases 

without knowledge of their physiological action. In spite of the fact that few medicinal plants have 

been examined scientifically for their physiological effects, they continued play an important role 

in physiotherapy in several countries
1,2

. Previous epidemiological researches expressed that natural 

antioxidant intakes decreased risk of many diseases such as diabetes, thrombus and inflammatory 

diseases. Recently there was a great demand for discovering drugs from natural sources, since 

treatment of diseases with conventional drugs were costly
3,4,5

. Diabetes is a chronic disease 

characterized by elevated level of blood sugar either fasting or post prandial, diabetes is a disease 

with high prevalence worldwide about 4% in 1995 with predication of increasing percentage to 

about 5.4% at 2025 allocated specially in developing countries
6
. Inflammation is defined as 

disturbed physiological condition characterized by swelling, redness, heat caused by injury, or 

infection of the body tissue
7
. Allopathic drugs used in treatment of inflammation were non-

steroidal anti-inflammatory drugs
8
. Recently there were an elevated rate of cardiovascular diseases 

caused by the blot clot formation (thrombus) which was considered as most series diseases of 

cardiovascular system
9
. Conventional allopathic drugs used in thrombus lysis conditions are 

streptokinase, tissue plasminogen activitor (t-PA) and urokinase, but their usage were combined by 

series side effects such as heamorrhage, anaphylactic shock
9-13

. Researchers were always looking 

for drugs derived from nature with minimum adverse effects specially plants are the most common 

target for developing modern drugs
14

. Hibiscus sabdariffa belong to Malvaceae plant family, were 

assigned by various pharmacological activity such antihypertensive
15

, liver diseases
16

, antibacterial 

antibiofilm
17

 and an anti-inflammatory
18

. Hibiscus sabdariffa plant locally known by "Kujarat" 

used by the local community for different purposes either culinary or medicinally. In the present 

study Hibiscus sabdariffa was selected to be assessed in different pharmacological aspects in 

various extract forms, pharmacological points include anti-diabetic, anti-inflammatory and 

thrombolytic activity using In-vitro models. 

MATERIAL AND METHOD 

Plant Collection 
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Dried calyx of Hibiscus sabdariffa plant purchased by local herbalists in Erbil city were collected 

and authenticated by Pharmacognosy Department, Pharmacy College, Hawler Medical University. 

Plant Extract Preparation 

Dried calyx of Hibiscus sabdariffa plant introduced for successive extraction using different 

polarity solvents according to standard procedure protocols of ordinary reflux method. One 

hundred gram of dried calyx extracted using low polarity solvent petroleum ether (PE), the marc 

has been collected, dried and introduced for second extraction step using higher polarity solvent 

ethanol (70%) (ETH). The extracts were concentrated and dried. The dried extracts were 

reconstituted using distilled water forming a stock solution with concentration of (1mg\ml). 

Further serial dilution of the extracts were prepared ranging between (200-1000 mcg\ml) 

introduced in different assessments. 

Estimation of In-vitro Anti-diabetic Activity 

In vitro anti-diabetic activity of Hibiscus sabdariffa calyx have been estimated using glucose 

uptake by yeast cells  method as described by Gupta et al, 2013
19

. Briefly, commercially available 

baker’s yeast washed repeatedly using distilled water (3000xg: 5min.) until supernatant fluid were 

clear, the yeast cells were reconstituted using distilled water to make a suspension (10 % (v\v)). A 

mixture of (1ml) of glucose solution with concentrations (5mM, 10mM and 25mM) with different 

concentration (200, 400, 600, 800, 1000 mcg\ml) of both extracts were incubated for 10 min at 

37
0
C. The reaction mixture was started by the addition of (0.1 ml) of yeast suspension and further 

incubation for 60 min. at 37
0
C. After incubation period the tubes were centrifuged (2500gx 5 min). 

Metformin drug incorporated in the study as a standard positive control at similar concentration 

range of the extracts. The percentage of glucose uptake by yeast cells were estimated from 

recording the optical density of the supernatant using spectrophotometer at (630 nm) from 

following equation: 

% Increase glucose uptake = (ODs - ODc \ ODs) x 100 

ODs is the optical density of sample (extract or standard drug), ODc is the optical density of 

control. 

Estimation of In-vitro Anti-inflammatory Activity 

Anti-inflammatory activity of plant extracts have been estimated from heat induced red blood cell 

membrane stabilizing activity following standard procedure protocol: 

1. Preparation of Red Blood Cell (RBC) Suspension 

Sample with volume (10ml) of fresh whole human blood from volunteers (with history of not 

taking non-steroidal anti-inflammatory drugs at least 7 days period) was collected in clean sterile 
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centrifuge tubes, then centrifuged for 10 min at 3000 rpm and washed with equal volume of 

normal saline three times. The volume of blood cells were measured and dilute with normal saline 

in percentage of 10% (v\v)
 20, 21

. 

2. Heat Induced Haemolytic Test 

A volume of (1ml) blood cell suspension and (1ml) of extracts at concentration range (200, 400, 

600, 800 and 1000 mcg\ml) were mixed forming reaction mixture in separate tubes. The reaction 

mixture in centrifuge tubes were incubated at 56 
0
C water bath for 30 min, the tubes were cooled 

and centrifuged at 2500 rpm for 5 min. Aspirin drug and normal saline samples were incorporated 

in the study as standard control positive (at similar concentration range of extracts). The 

percentage of haemolysis inhibition of extracts were estimated from measuring the optical density 

of the supernatant of the reaction mixture after incubation period using spectrophotometer at 560 

nm, which calculated from following equation
22

: 

% of inhibition of haemolysis = 100 x (OD1-OD2 \OD1) 

OD1 is the optical density of the control (the reaction mixture contains normal salin instead sample 

to be tested), OD2 is the optical density of the tested sample (extract or control positive). 

Estimation of In-vitro Thrombolytic Activity 

Fresh human blood sample (10ml) were taken from healthy human volunteers (n=10) without a 

history of taking anti-inflammatory and contraceptive for a minimum of 7 days period. A volume 

of (0.5 ml) blood samples were transferred to ten pre-weighed properly labelled eppendorf tubes in 

a sterile aseptic condition. Each filled properly labelled eppendorf tube were incubated at 37 
0 

C 

for 45 min for clot formation process. After incubation period of clot formation the serum (yellow 

liquid) was removed without disturbing the clot using syringe and the tubes were reweighed. The 

clot weight was estimated from the following equation: 

Weight of clot= weight of clot filled tube - weight of empty tube 

 A volume of (0.1ml) of each concentration of different extracts of H. sabdariffa at concentration 

range (200, 400, 600, 800 and 1000 mcg\ml) have been added to each eppendorf tube, and 

incubated further more for 90 min at 37
0
C. Commercially available Streptokinase (SK) of 1500000 

I.U (Abott) drug and distilled water were incorporated in the study as control positive and negative 

respectively. The supernatant fluid released from the clot lysis after incubation period were 

removed (yellow liquid) using syringe without disturbing the clot and the tubes were again re-

weighed The percentage of clot lysis (thrombolytic activity) were calculated from the deviation in 

the clot weight during the two periods of incubation by the following equation
23, 24

. 

% clot lysis = (weight of released clot \ weight of clot) x 100 
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Statistical Analysis 

All experiments were carried out in triplicate; the results were expressed as mean ± standard 

deviation (SD). Comparison between means with controls performed using one tail unpaired t-test 

and two way ANOVA methods using Graph pad prism 6 program considering (p value < 0.001) 

statistically significant. 

RESULTS AND DISCUSSION 

1. Estimation of In-vitro Anti-diabetic Activity 

In-vitro anti-diabetic evaluation of petroleum ether and ethanolic extracts of H. sabdariffa showed 

a dose dependent manner activity for all tested concentration of extracts and different 

concentrations of glucose solution. Highest activity were exhibited at 25mM for both extracts and 

standard drug (metformin). Significant activity was exhibited by the ethanolic extract at 

concentration (1000 mcg\ml) in comparison with petroleum extract at same concentration (p value 

< 0.001) (Table.1, Table.2 and Table.3). The results showed promoting the glucose transference 

through yeast cells, consequently control glucose concentration. This activity will aid type II 

diabetes patients for controlling blood glucose level which characterized by low insulin level and 

elevated blood glucose. Studies in type II diabetes rats results where compatible with our findings, 

since H. sabdariffa extracts which decreases hyperglycaemia
25

. 

2. In-vitro Anti-Inflammatory Activity 

Ethanolic extract of H. sabdariffa exhibited significant membrane stabilizing activity in 

comparison to the petroleum ether (p value<0.001). Highest activity were recorded at greatest 

concentration of both extracts (Figure 1). There were a linear manner exhibited by both extracts 

with concentration gradient. Mild activity of membrane stabilizing were expressed by the 

petroleum ether extract ranging (10.273±0.413 - 22.347± 1.049 %) and moderate activity  of 

ethanolic activity ranging (29.573±0.709 - 55.040 ±1.659 %) in comparison with control positive 

(aspirin). The anti-inflammatory activity were recorded in many studies
26, 27

. 

3. In-vitro Thrombolytic Activity 

There were continuous studies of phytochemical constituents from medicinal plant with cardio 

protection activities since they were safer and more economic than conventional drugs, as a part of 

the nature revolution for developing safe drugs. H. sabdariffa extracts showed significant activities 

in comparison to the control negative (distilled water) (p value < 0.0001). Generally the 

thrombolytic activity expressed by the petroleum ether extract were greater than that expressed by 
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the ethanolic extract at different tested concentrations. Mild to moderate activity were expressed 

by the petroleum ether extract in comparison to the control positive streptokinase. 
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Figure 1: Percentage of Inhibition of Haemolysis by Different Extracts of Hibiscus Sabdariffa 

Plant and Standard Drug (Aspirin) at Different Concentration Range 
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Figure.2: Percentage of Clot Lysis Exhibited by Ethanol and Petroleum Ether (PE) and 

Ethanol (ETH) Extract of H. Sabdariffa Plant along with Control Positive (SK) and Control 

Negative (DW) 
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Table 1: % Increase Glucose Uptake of Petroleum Ether and Ethanolic Extracts of Hibiscus 

Sabdariffa at 5m M Glucose Solution 

Concentration 

(mcg\ml) 

% Increase Glucose Uptake (Mean ± SD) 

Standard (Metformin) PE
1 

ETH
2 

1000 74.200 ± 1.873 41.639 ± 1.109 44.720 ± 1.050 

800 61.213 ± 0.737 28.513 ± 2.501 42.587 ± 1.125 

600 57.347 ± 1.035 22.060 ± 1.184 38.570 ± 0.816 

400 55.427 ± 2.250 21.593 ± 0.970 35.247 ± 1.130 

200 53.213 ± 0.990 19.517 ± 1.117 34.797 ± 0.940 

1 Petroleum ether extract, 2 Ethanol extract, n= 3 

Table 2: % Increase Glucose Uptake of Petroleum Ether and Ethanolic Extracts of Hibiscus 

Sabdariffa at 10m M Glucose Solution 

Concentration 

(mcg\ml) 

% Increase Glucose Uptake (Mean ±SD) 

Standard (Metformin) PE
1 

ETH
2 

1000 87.980 ± 0.766 68.380 ± 1.021 77.273 ± 0.547 

800 87.420 ± 1.030 63.257 ± 0.681 74.837 ± 1.075 

600 86.483 ± 0.931 61.177 ± 0.837 72.317 ± 0.799 

400 84.240 ± 0.963 58.907 ± 0.721 65.897 ± 0.509 

200 83.357 ± 1.070 57.730 ± 0.684 53.933 ± 0.351 

1 Petroleum ether extract, 2 Ethanol extract, n= 3 

Table 3: % Increase Glucose Uptake of Petroleum Ether and Ethanolic Extracts of Hibiscus 

Sabdariffa at 25mM Glucose Solution 

Concentration 

(mcg\ml) 

% Increase Glucose Uptake (Mean ±SD) 

Standard (Metformin) PE
1 

ETH
2 

1000 95.203 ± 0.136 75.120 ± 0.737 77.050 ± 0.330 

800 94.870 ± 0.704 73.370 ± 1.005 75.410 ± 1.145 

600 94.923 ± 0.612 69.647 ± 0.405 74.836 ± 0.430 

400 94.203 ± 0.895 66.910 ± 0.442 72.953 ± 0.178 

200 93.613 ± 1.188 65.053 ± 0.705 65.183 ± 1.002 

1 Petroleum ether extract, 2 Ethanol extract, n= 3 

Table 4: Percentage of Clot Lysis Exhibited by Petroleum Ether Extract of Hibiscus 

Sabdariffa 

Concentration 

(mcg\ml) 

% Clot lysis t- 

value 

P value (In comparison 

to the control negative) 

1000 44.293 ± 0.703 57.685 <0.0001 

800 35.634 ± 1.015 69.024 <0.0001 

600 33.910 ± 0.586 44.027 <0.0001 

400 33.550 ± 1.026 44.932 <0.0001 

200 25.203 ± 1.081 41.366 <0.0001 

1 mean ± SD, n=3 
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Table 5: Percentage of clot lysis exhibited by ethanol extract of Hibiscus sabdariffa 

Concentration 

(mcg\ml) 

% Clot lysis t- value P value (In comparison to 

the control negative) 

1000 56.663 ± 1.314 64.148 <0.0001 

800 43.683 ± 1.333 47.661 <0.0001 

600 35.314 ± 0.935 50.013 <0.0001 

400 24.850 ± 0.935 33.256 <0.0001 

200 21.533 ± 0.656 35.605 <0.0001 

1 mean ± SD, n=3 

Table.6: Percentage of clot lysis of control positive (Streptokinase (SK)) and control negative 

(Distilled water (DW)) 

Control % Clot lysis
1 

Streptokinase 72.164 ± 1.945 

Distilled water 4.245 ± 0.526 

1 mean ± SD, n=3 

CONCLUSION 

In an attempt to canvass the pharmacological activities attributed by the different polarity extracts 

of Hibiscus sabdariffa calyx, the extracts showed a linear manner of activity with concentration 

gradient in tested aspects of the pharmacological parameters. 
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