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Abstract 

Stinging nettle (Laportea aestuans (Linn) Chew) have been used empirically as relieving pain 

such as stiffness, headache, abdominal pain, muscle aches, joints and bruises. The aims of 

this study was to determine the effect of ethanol extract of  stinging nettle leaf as an 

anticoagulant that used human blood (A, B, O and AB) using Lee-white method and blood 

smear. The stinging nettle leaf samples were taken from Biak Numfor, made simplicia, and 

macerated by 96% ethanol. The anticoagulant activity of ethanol extract was tested with 

preliminary of 50, 100, 150, 200, and 250 ppm. Then test was followed by anticoagulant 

activity by Lee White method and eustek method (blood smear). The results showed that in 

the preliminary test the minimum concentration of extracts of 45 ppm was observed for 120 

minutes. Extracts Laportea aestuans have anticoagulant activity against various human 

blood groups as well as positive controls of EDTA. Both of them can bind calcium that the 

blood clotting factors so blood did not freeze. Blood clotting activity by eustek method 

showed that the extract of Laportea aestuans seen in the microscopic blood cells did not 

freeze because the unrelated blood cells were intact and separated from each other. 
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INTRODUCTION 

Anticoagulants are substances that are 

used to prevent blood clots that are 

commonly used in clinics and in 

laboratories [1] by inhibiting the function 

of several blood clotting factors [2]. 

Anticoagulants are needed to prevent the 

formation, expansion of thrombus with 

emboli and to prevent blood clots in vitro 

from laboratory tests or transfusions. From 

several studies regarding the effects of 

anticoagulants showed that anticoagulant 

effects derived from secondary metabolites 

of flavonoids [3], essential oils, and 

terpenoids. Epidemiological studies 

showed that compounds which function as 

platelet modulation are flavonoids [4]. 

 

There have been many empirical 

experiences related to the efficacy of 

stingging nettle leaves. It has been known 

that one of the properties of the leaves can 

stimulate blood circulation because the 

leaves contain flavonoids which have an 

effect as anticoagulants. Stingging nettle 

leaves are widespread in Kalimantan, 

Sulawesi, Maluku, Papua, and Papua New 

Guinea forests. In addition this plant is 

cultivated in India and Java [5]. Stingging 

nettle leaves are used by the people of 

Maluku, Papua and Papua New Guinea to 

threats various health complaints such as 

pain, stiffness, headaches, stomach aches, 

muscle - joint pain, and bruises [6]. These 

effect comes from the formic acid which in 

contained in "trichoma or thorn" gland 

found on the leaf surface. When the thorns 

hit the body, the acid of the gland ant is 

released and affects the occurrence of the 

body's pores. Widening of these pores that 
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stimulate blood circulation so that it 

becomes smooth. That is why the use of 

leaves is generally used to overcome aches 

or make people feel better [7]. 

Scientifically stingging nettle leaf plants 

from the Urticaceae family generally 

contain chemicals such as monoridine, 

tryptophan, histidine, alkaloids, 

flavonoids, formic acid and 

authraguinones. Based on [8] the 

Urticaceae family in Java consists of 22 

genera and 76 species while in Papua only 

six species have been known namely 

Laportea decumana, Laportea sinuata, 

Laportea interupta, Dendrocnide peltata, 

Laportea sp., and Laportea aestuans [9-

10]. 

 

L. aestuans and  L. decumana that have 

been studied scientifically with several 

pharmacological activities need to be 

developed [11-13] continuously including 

anticoagulant activity. This study aims to 

determine whether Laportea aestuans (L) 

Chew can be used as anticoagulants tested 

in human blood samples, namely in blood 

groups A, B, O and AB using the Lee-

White method and blood smears. 

 

MATERIAL AND METHODS 

Material 

L. aestuans leaves was obtained from Biak 

Numfor (Figure 1) and blood samples 

obtained from several volunteers who had 

blood types A, B, O and AB. This research 

was conducted from January to March 

2018 in the Laboratory of Pharmacy, 

Faculty of Mathematics and Natural 

Sciences, Cenderawasih University. 

 

Preparation of plant extracts 

Sample were cleaned and then aerated in 

open air and then dried using an oven at 50 

° C, dried stingging nettle leaves were 

smoothed into powder and sieved with no. 

35. Simplicia was weighed 300 grams and 

macerated using 96% ethanol as much as 2 

liters. Samples that have been soaked with 

ethanol are stored for 3 days and stirred 

occasionally. For 3 days soaking or 3 X 24 

hours. Then the macerate obtained was 

collected and then evaporated with a 

solvent with Rotary Vacum Evaporator so 

that the concentrated extract was obtained. 

Preparation of blood test samples 

The blood sample (5 cc) was taken from 

the cubiti vein using a 5 ml / cc disposable 

syringe and sterile 22 G needle. Blood 

samples were obtained from 1 blood type 

A volunteer, 1 blood type B volunteer, 1 

blood type O volunteer, and 1 blood group 

AB volunteer aged 20-27 years, with a 

healthy physical condition and no history 

of bleeding disease prolonged. It is 

assumed that volunteers have no 

hemostasis abnormalities. 

 

Preparation of samples for testing 

Ethanol extract obtained before the 

preliminary test is conducted to determine 

the minimum concentration range of 

extract to be used in 1 ml of blood. Extract 

concentration obtained as much as 45 ppm. 

Types of blood groups taken are A, B, AB, 

and O 

 

Anticoagulant activity test 

Tube Method (Modification of Lee and 

White) 

Determination the period of blood clotting 

that was observed visually, the modified 

Lee-White method [14] was used. The 

normal blood clotting period in humans 

generally occurs between 3 - 18 minutes 

based on the normal blood clotting period 

[15]. Five clean blood tubes (BT) were 

prepared and labeled with BT 1 - 5. The 

blood taken from volunteers was poured 1 

ml in each BT. BT 1 (containing blood 

without treatment), TB 2 (blood + 1 ml 

ethanol 96%), BT 3 (blood + EDTA 1 

mg), BT 4 (blood + 1 ml extract of the 

minimum dry concentration + 1 mg 

EDTA) and BT 5 (blood + 1 ml dry extract 

of minimum concentration). This 

procedures was also done for each blood 

group A, B, AB and O three times 

repetition. The BT was then exported at 

the same time and the blood clotting time 
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was calculated using a stopwatch. After 3 

minutes the tube is lifted and each test tube 

is tilted to see whether or not the freezing 

has occurred 

Blood smear (Slide Method) 

The effect of blood clotting can also be 
seen microscopically by eustrek technique. 
This method is carried out to look at the 

state of blood cells microscopically, 
according to the May mix method of 
Grunwald-Giemsa [16]. The sample used 

in this test was selected from one blood 
group which had the most significant 
anticoagulant activity effect. Five clean 

and non-fat objects glass (OG) were 
prepared and labeled with OG 1 - 5. OG 1 
(control blood), OG 2 (blood + 96% 
ethanol), OG 3 (blood + EDTA), OG 4 

(blood + EDTA), OG 5 (blood + extract). 
 
Blood from the number 1 BT until the 

number 5 was taken as much as 20 μl 
each. The blood is topped with OG 
number 1 through number 5 in sequence. 
Droplets of blood on were touched with a 

cover glass so that the droplets of blood 
will be widen and the layer is thin to the 
edge of the OG. Preparations are fixed 

with ethanol solution until they cover the 
surface for 15 minutes and are air-dried to 
dry. Preparations are soaked in giemsa 

solution for 30 minutes and rinsed with 
water, then aerated until they dry. The 
results are observed under a light 
microscope and documented with the 

camera. 

 

LITERATUR REVIEW 

Stingging nettle is widely distributed 
throughout the world from tropical to 
temperate region especially Indonesia. 

Stinging nettle, is a perennial plant 
growing in temperate and tropical 
wasteland areas around the world. It 
belongs to Urticaceaea  that grows 2 to 4 

meters high. Stingging nettle or Daun 
Gatal (the Papuan people call it) is a plant 
whose have trichomes along the leaf and 

stem leaves [17]. This plant is widely used 
by people in Biak, Wamena, Sentani 
Papua Indonesia as an analgesic such as 

pain repief, soreness, stomach pain, and 
fatigue effectively [11, 18] 

Stinging netlle or genus Laportea has 163 

species spread all over the world (IPNI, 

2016). It is found and reported (1) In 

Nigeria, L. Aestuans (phytochemical 

screening, toxicity, antibacterial, 

antioxidant [19]. In Cameroon (2) L. 

ovafolia (antiandrogenic, antioestrogenic, 

antioxidants, effects to monosodium 

glutamate in rats) [20-22]. In Philippines 

(3) L. interrupta (potential pre-gestational) 

[23]. In Europe (4) L. canadiensis 

(trichomes influence on the response of 

herbivores). This plant has many the 

benefits that pharmacological activities not 

only as pain-relief as Papuan known. But 

also it has activities such pharmacological 

antioxidant, anticancer, antibacterial, 

antidiabetic, antiandrogenik, 

antioestrogenik, antihypertensives, 

antiprostat, antacids veins, and others. 

 

In Indonesia, reported that Urticaceae has 

been used as a traditional medicine to treat 

several infectious diseases. Urticaceae on 

Java island consist of 22 genera and 76 

species [8] while on Papua, there was five 

species has been known ie Laportea 

aestuans, Laportea decumana [11], 

Laportea sinuata, Laportea interupta, 

Dendrocnide peltata, and Laportea sp [9-

10, 24]  

 

Stingging nettle (L. aestuans) reported that 

have many medical uses. The study 

showed that stinging nettle had potential in 

stem as an inflammatory agent; in leaf as 

an abortifacient, laxative, pain-killer, 

febrifuge, eye treatment, pulmonary, and 

stomatch troubles (leaf), and in flower to 

cure diarrhea and dysentery [25, 26]. L. 

aestuans consisted of saponins, tannins, 

flavanoids, phlobatanins, and ardiac 

glycosides [27]. The toxicity of crude 

extract leaf reported hexane faction was 

very toxic. The essensial oil from the plant 

is dominated by methyl salicylate and had 
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significant antioxidant and antimicrobial 

[13, 28-30].  

RESULTS  

Extracts was obtained by maceration 

method diffusion process occurs. The 

solvent will enter and penetrate the cell 

then removing active substances. Because 

of the differences concentration in the cell, 

the active substance will come out. 

Therefore, the maceration process is 

influenced by the size of the simplicia 

particles, where the smaller the simplicia 

particle size, the greater the surface area of 

the simplicia in contact with the solvent. 

But it must be noted, if the particle size is 

too small it will affect the screening 

process. The liquid macerate obtained was 

concentrated to obtain a thick extract and 

separated between the solvent and the 

active compound in the stingging nettle 

leaves. Extract were obtained from 300 

grams of stingging nettle leaves resulting 

as much as 10.90 grams concentrated 

extract. So percent recovery about 3.63%. 

 
Figure 1: Stingging nettle from Biak 

 

The period of anticoagulant or blood 

clotting activity of A, B, AB, and O from 

each volunteer is shown in Table 1 where 

the blood clotting period of control at BT 1 

experienced coagulation of each donor 

who had a different blood type. The 

freezing period (coagulation) of each 

donor experienced a time difference with 

an average of 6 - 9 minutes.

 

Table 1: Blood Clotting Period (BCP) 

Note: 

BCP  : Blood Clotting Period 

ELA  : EDTA and L. aestuans extract 

> 120  : More than 120 minutes 

 

Based on Figure 2 which is a preparation 

from the first tube, where the blood smear 

preparations are not treated or is blood 

control can be seen images of blood cells 

that are not separated but bind to each 

other but do not experience damage seen 

from blood cells still intact this is due to 

blood cells having undergone clotting 

(coagulation). According to Sofian (1950) 

the blood that freezes blood cellswas 

attached to one another [31]. Junqueira et 

al., (1997) stated that platelets in clots with 

clotting blood appear solid and in groups 

[32]. 

Blood type 

BT 1 

Blood  controle 

(minutes) 

BT 2 

Blood + Ethanol 

( minutes ) 

BT 3 

Blood+ 

EDTA 

( minutes ) 

BT 4 

Blood + 

ELA 

( minutes ) 

BT 5 

Blood + 

Extract 

( minutes ) 

A 7’.07” 28’.03” > 120 > 120 > 120 

B 8’.10” 23’.56” > 120 > 120 > 120 

AB 9’.02 26’.55” > 120 > 120 > 120 

O 6’.48” 32’.03” > 120 > 120 > 120 
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Blood smear preparations control (A)                    Blood smear preparations given ethanol (B) 

 

                            
Blood smear preparations given EDTA(C)                        Blood smear preparation (D) 

 

 
Blood smear preparations given extract (E) 

Figure 2: Blood smear in variation of threats 

 

DISCUSSION 

Preliminary Test 

The preliminary test observed for 120 

minutes (2 hours) aims to determine the 

minimum concentration range of the 

extract to be used in 1 ml of blood. At a 

concentration of 50 ppm showed the 

anticoagulant effect, the concentration 

series is made smaller to obtain the 

concentration range of the extract to be 

used. The concentration series was made 

to 45 ppm, 40 ppm, 30 ppm, 20 ppm, and 

10 ppm. At a concentration of 45 ppm still 

showed anticoagulant effects but at 

concentrations of 40 ppm, 30 ppm, 20 ppm 

and 10 ppm no longer showed 

anticoagulant effects until the 

concentration of drinking extract obtained 

was 45 ppm. 

 

Anticoagulant Activity  

Control blood is blood that is not given 

any treatment. Bitthell (1993) states that 

normal blood clots occur in a time range of 

3-18 minutes [15]. Control blood samples 

taken were still within the normal blood 
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clotting period. Blood clots occur by 

changing the prothrombin plasma protein 

to thrombin. Thrombin is an enzyme that 

catalyzes fibrinogen, a protein that 

dissolves into insoluble fibrin [16]. In a 

few seconds fibrin polymerizes into a 

structured network from the long threads 

of fibrin that travel in all directions this net 

captures the blood elements that are 

shaped and forms a clot. This shows that 

blood samples of volunteers freeze to 

normal limits. 

 

For BT 2 (blood + ethanol), it was shown 

that blood clots had occurred with an 

average freezing time in the 23 – 32 

minutes (Table 1), for each donor. These 

results indicated that ethanol tending to 

have coagulation activity. The occurrence 

of a blood anticoagulation process was 

also shown in blood samples added with 

EDTA in BT 3 tubes and blood samples 

added with EDTA and ELA (BT 4). At BT 

3 and 4 which can be see in Table 1. The 

freezing period for blood groups A, B, AB 

and O in the blood added with 1 mg of 

EDTA dried and blood samples that have 

been added with 1 mg of dried EDTA and 

ELA did not occur blood clotting with a 

clotting period observed more than 120 

minutes (> 120). At BT 5 (extract + blood 

each blood group A, B, AB, and O) did not 

show any blood clotting activity. This 

shows that the blood from each of them 

volunteered after ethanol extract of 

Laportea aestuans had anticoagulant 

activity. 

 

EDTA is an anticoagulant used in 

hematocrit examination. EDTA is also 

used in the examination of hemogtrobin 

levels, blood cell counts, reticulocytes, 

blood type and smear blood preparations. 

EDTA anticoagulants can be used in two 

forms, namely in the form of solution or 

liquid and in the form of dry matter or 

solids. The use of EDTA anticoagulants is 

1 mg / 1 ml of blood. EDTA functions as 

an anticoagulant that binds Ca
2+

 ions so 

that the blood clotting process does not 

occur [33]. EDTA has a function as an 

anticoagulation that binds calcium ions so 

there is no process in blood clotting. In this 

test it can be seen that L. aestuans extract 

has properties similar to EDTA, both of 

which can bind to one of the blood clotting 

factors, namely calcium, so the blood does 

not freeze. 

 

Selection of time for 120 minutes (2 hours) 

to observe the blood sample, because the 

time of 120 minutes is a time 

determination in which all blood clotting 

factors will not form, so that blood cannot 

freeze or not coagulate. It was stated that it 

will be held for 2 hours until the desired 

effect occurs, namely the blood does not 

freeze, and the work of anticoagulation 

will last about 4-6 hours. 

 

From the results of phytochemical testing 

carried out, stingging nettle contained 

flavonoids, alkaloids, saponins and tannins 

[11, 13]. From several previous studies on 

the effects of anticoagulants and based on 

epidemiological studies, it has been shown 

that compounds that function as platelet 

modulation are. Flavonoids are one type of 

antioxidant that can inhibit platelet 

adhesion, aggregation and secretion [34]. 

Based on these observations, the extract 

from L. aestuans is assumed to be used as 

a drug preparation for thrombolysis, high 

blood pressure and heart disease. 

Anticoagulants were used in those who 

had a heart attack caused by thrombosis or 

clots in the coronary arteries. 

Anticoagulation in medicine, can be used 

both in the laboratory and in the clinic, for 

blood transfusion, surgery, and preventing 

thromboembolism [35]. 

 

Blood clotting activity can also be seen 

with eustrek technique (blood smear) 

which is to see the condition of blood cells 

microscopically [16]. The blood samples 

tested came from one of the blood type O 

volunteers. The results of microscope 

photos showing blood cells after being 

treated can be seen in Figure 2. 
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In the preparation of the second tube of 

figure 2 the blood added with ethanol, the 

results obtained indicate the occurrence of 

blood clots as well as preparations from 

the first tube, but red blood cells or 

erythrocytes no longer have a form where 

the cell wall is destroyed. Ethanol contains 

toxic substances in the blood, so that blood 

cell membranes can no longer withstand 

external pressure, which causes blood cells 

to rupture or lysis [36]. 

 

From figure 2 C, D and E which are 

preparations from tubes number 3, 4, and 

5, it can be shown that blood cells do not 

experience clots because the unrelated 

blood cells are still intact and separate 

from one another. In non-freezing blood 

cells are generally round like a coin, 

yellowish and have no core [37]. In blood 

smear preparations that do not freeze 

platelets appear round and not in groups, 

have the same size with each other and 

have an empty core. 

 

CONCLUSION 

Stingging nettle leaf extract (Laportea 

aestuans (L) Chew) used a minimum 

concentration of extract obtained from a 

preliminary test of 45 ppm after a 

laboratory study for 120 minutes. The 

results stated that extracts from Laportea 

aestuans have activity as anticoagulants 

against various human blood groups (A, B, 

O and AB).  
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