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ABSTRACT 

Labisia pumila var. alata (Kacip Fatimah) from Primulaceae family is a medicinal herb that 
traditionally used by pregnant women especially before and after delivery process. Based on the 
claimed, a research need to be carried out to study the function of L. pumila with uterine 
contractility activity. Therefore this study is conducted with the main objective to select high 
yielding accessions of L. pumila based on the contractility activity of uterus rats. A total of 30 
accessions of L. pumila with high total phenolic content (TPC) selected from previous research 
were used as research materials in this study. The rats were pretreated with diethylstilbestrol to 
induce the estrus phase. The uterine were connected to the power lab apparatus. The 30 
accessions of L. pumila extracts were injected into the organ bath with the concentration between 
1.5 µg/ml to 3519.5 µg/ml, separately. As a results, four accessions were identified for having 
higher contraction activity compared to the other accessions. The maximum force of contraction 
were produced by LP15 (0.609±0.126 g) followed by LP28 (0.593±0.429g), LP26 (0.402±0.15g) 
and LP30 (0.276±0.128 g) at different doses of concentrations. The four selected accessions were 
then propagated using macropropagation through leaf cutting technique in order to evaluate the 
propagation responses of the accessions. Among the variables measured were survival rate (%), 
number of roots and root length (cm). From the observation, LP15 gave the highest survival rate 
(87%) followed by LP28 (87%), LP30 (60%) and LP26 (36%). After six months of propagation 
phase, rooted cuttings were transplanted and potted into 6” x 8” polybags containing (3 topsoil: 1 

coco peat: 1 sand: 1 compost) potting medium and raised in nursery for another 12 weeks before 
field planting. Variables such as leaf number, leaf width and leaf length were collected every 
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month to evaluate the shoot production of the plants. As a  result, LP15 recorded good growth in 
terms of leaf number (4.6), whereas for leaf length, LP15 and LP26 recorded the highest value, 
7.8 cm and 8.5 cm, respectively. Accession LP28 recorded the lowest value of leaf width (1.7 
cm). The results from this study indicated that there was a relationship between function of L. 
pumila with the uterine contractility activity. As a conclusion, these selected accessions will be 
used as planting stocks for future breeding activities of the species. 

Keywords: accessions, total phenolic content (TPC), contraction, rats, macropropagation, 
propagation responses, planting stocks, breeding  

INTRODUCTION 

Herbal plants are widely used as a medicinal herbs and are important part of health care since the 
ancient times. In certain countries such as Africa, more than 90% of the populations consumed 
herbal plants as their major source of uterotonic agents. Previous studied showed that at least 56 
species of herbal plants consumed by pregnant woman in Africa as uterotonic agents (Veale et al. 
1992). Labisia pumilaor locally named as “Kacip Fatimah” from Primulaceae family is one of 
the herbs that widely used by Malay women to induce and facilitate childbirth as well as to 
improve their post partum health (Ibrahim et al, 2011). There are three verieties of L. pumila 
have been reported, namely L. pumilavar. alata, L. pumila var. pumila and L. pumila var. 
lanceolata (Sunarno, 2005). These three varieties can be characterised through the size of petiol. 
L. pumila var alata and L. pumila var. pumila have short petiole within 2 cm to 8 cm, but L. 
pumila var. alata has wide wing. While L. pumila var. pumila have long petiole within 5 cm to 
13 cm without wing (Jamia Azdina et. al, 1999). 

Several research have been done focusing on the uses of L. pumila. There isa preliminary study 
found that preparation of traditional medicines containing L. pumilavar. alata use for pre-
nataland L. pumilavar. pumila use after childbirth (Jamia Azdina et al. 1999). Part of the plant 
that can be used for this species includes the leaves, roots or the entire tree. Water decoction of 
L. pumila helps to reduce illness during labor, to facilitate childbirth, to tone abdominal muscles 
and to regain body strength (Wan Ezumi et. al, 2007). The uses of L. pumila in medicine not only 
focus on women only, but it can also be consumed by men as it helps to treat other diseases such 
as dysentery, flatulence and gonorrhea (Muhammad & Mustafa, 1994).  

Increasing request for high yielding material of this plant from the herbal industry serve as 
catalyst for researchers to establish high quality planting materials to fulfill the industrial 
demand. In order to produce high quality raw materials to support Malaysian herbal industries, it 
is important to select genotype which either produced the maximum bioactivity and/or contained 
high quality active ingredients (Ibrahim et al. 1990) before it can be domesticated. Therefore, 
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this study was carried out with the objectives to select high yielding accessions of L. pumila 
based on uterus contraction activity and to investigate the propagation response of the selected 
high yielding accessions using vegetative techniques. The outputs from this study are important 
to ensure sustainable supply of high yielding planting materials of L. pumila for future 
production. 

MATERIALS AND METHOD 
 
Planting material  

A total of 30 accessions of L. pumila coded with LP1 to LP30 were used in this experiment. The 
plants were collected from the previous study conducted by Farah Fazwa et al. (2012). All plants 
were at the same age of two years. These planting materials were propagated by leaf cuttings 
from their mother plants collected at germplasm located in Forest Research Institute Malaysia 
(FRIM).  

Extraction of Labisia pumila leaf by aqueous extract 

A total of 500 g of leaf samples were cleaned and dried in oven at the temperature of 400C for 
three days. After that, 100 g of dried and grinded leaves were extracted by refluxing with 180 L 
distilled water for 5 hours.  The extracted leaves were filtered using cotton wool. The filtrate was 
then concentrated and dried using freeze-dryer. The extracts were used for the analysis of 
bioactivity. 

Animal assessment 

Female Sprague –Dawley rats weighed between 150 g to 200 g were obtained from Animal 
House Unit at Universiti Kebangsaan Malaysia (UKM). A day before experiment, each of the 
rats were undergo vaginal smearing. The rats were injected with 0.1 mg/kg of diethylstilbestrol 
intraperitoneally. After 24 hour, vaginal smear examination was done to confirm estrous phase. 

Isolation of uterine tissue  

Female Sprague –Dawley rats were sacrificed by using Ketamine + Zolatile +Xyline (KTX) at 
0.1ml/250 g rat. The rats were dissected to isolate the uterine horn. The uterine horns were cut 
into 2.0 cm and immersed in Tyrode solution. The strip was tied and connected to the transducer 
of Powerlab instrument. The strip was kept in organ bath (37 ⁰C, 95% oxygen, 5% carbon 
dioxide) and the tension is maintained around 1.0 g. The uterine strip was left to stabilize for 30 
minutes until the normal contraction pattern was achieved. Oxytocin (0.02 mg/ml) as positive 
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control was injected into the Tyrode solution in organ bath. After maximum contraction was 
achieved, the strips are washed three times. When normal contraction was obtained, the 
cumulative concentration (1.5µg/ml-1280µg/ml) of aqueous extract was injected into the Tyrode 
solution. The pattern of contraction is recorded by using program Chart 6 view. 

Effect of Labisia pumila aqueous extracts on uterus contraction 

The cumulative concentration of extract is added in five minutes intervals. The extract was 
injected into the Tyrode solution in the organ bath about 0.1 ml. The concentration of extract 
injected into  the organ bath were 1.5 µg/ml, 3 µg/ml,  5 µg/ml,  10 µg/ml, 20 µg/ml, 40 µg/ml, 
80 µg/ml, 160 µg/ml, 320 µg/ml, 640 µg/ml, 1280 µg/ml. 

Multiplication of high yielding accession 

Multiplications of the selected accessions were carried out by leaf cutting technique. The leaf 
cutting technique was followed after Aminah et al. (2008). The leaves were cut into a size of 30 
cm2 and treated with rooting hormone (Seradix 1) containing 0.1% IBA (Indole Butyric Acid). 
After that, the leaves were planted with 5 cm depth in sterile river sand. Cuttings were grown in 
an enclosed mist propagation chamber for 13 weeks. Rooting development were observed and 
recorded every two weeks. 

Acclimatization of rooted cuttings 

After 13 weeks of cuttings, the rooted cuttings were transplanted into growing medium in 8’ × 6’ 

polybag. The growing media used was a combination of topsoil, compost, cocopeat, sands and 
leaf compost in the ratio of 3: 1: 1: 1. All rooted plants were shaded with black netting (70%) 
andgrown in an open mist propagation chamber for another 12 weeks for hardening 
process.Variables such as leaf number, leaf length (cm) and leaf width (cm) were collected to 
evaluate the shoot production of the plants. 

RESULTS AND DISCUSSION 

Aqueous extraction of Labisia pumila using reflux  

Reflux is a method of heating a reaction mixture to the boiling point temperature of the reaction 
solvent and inducing the solvent to recondense back into the reaction flask using a condenser.  
Refluxing a reaction mixture is a simple and efficient way to maintain a constant reaction 
temperature.  The advantage of this technique is it can beheated for a long time without losing 
the volatile reactants and products. A total of 30 accessions of L. pumila were extracted using 
reflux method and yield percentages of the extracts are shown in Table 1. Accession LP15 
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produced the highest percentages of yield (22.3%) compared to other accessions, whereas LP3 
recorded the lowest yield (14.4%). Thus, accession LP15 is recommended to be used in 
production of herbal products due to its high yield. Overall, the percentage of moisture content 
for all thirty accessions ranged from 69% to 79%. Previous study by Ade Chanda et al. (2012) 
reported the moisture content of L. pumila var. alata were ranged from 7.52% to 10.11% and 
Jamia Azdina (2006) also reported moisture content of L. pumilavar. alata was at 11%. 
 

Table 1: Moisture content and percentage yield of 30 accessions of Labisia pumila 

Accession 
Fresh 
weight 

(g) 

Dry 
weight 

(g) 

Moisture 
Content 

(%) 

Extraction data 

Weight of 
sample 

(Grinded) 
(g)  
A 

Weight of 
sample 

(Extract) 
(g)  
B 

% 
Yield 
(B/A x 
100) 

 
LP1 556 149 73.2 100.00 20.2 20.1 
LP2 573 131 77.1 100.00 17.9 17.9 
LP3  513 128 75.0 100.00 14.5 14.4 
LP4 557 122 78.1 100.00 16.2 16.2 
LP5 500 130 74.0 100.00 18.7 18.6 
LP6 200 124 75.2 100.00 18.0 17.9 
LP7 520 160 69.2 100.00 18.1 18.0 
LP8 529 125 76.4 100.00 17.1 17.1 
LP9 555 110 80.0 100.00 15.3 15.3 

LP10 580 119 79.5 100.00 18.7 18.7 
LP11 500 126 74.8 100.00 15.4 15.4 
LP12 551 116 79.0 100.00 15.8 15.8 
LP13 586 126 78.5 100.00 15.9 15.9 
LP14 500 127 74.6 100.00 15.0 14.9 
LP15 552 126 77.1 100.00 22.3 22.3 
LP17 500 149 70.2 100.00 16.8 16.8 
LP18 528 123 76.7 100.00 15.8 15.8 
LP19 502 122 75.7 100.00 16.7 16.7 
LP20 533 130 75.6 100.00 20.7 20.7 
LP21 510 117 77.1 100.00 18.7 18.7 
LP22 586 147 75.0 100.00 17.2 17.2 
LP23 513 110 78.6 100.00 17.0 17.0 
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Effect of aqueous extract of Labisia pumila on uterus contraction 

Extracts from all accessions of L. pumila were injected into organ bath contained rat uterus in 12 
different concentrations. From the 30 accessions, four accessions were identified for having high 
uterus contraction activity. The activity was analysed using Powerlab system (Chart view 6). 

From the bar graph in Table 2, it is indicated that LP15 and LP30 gave the maximum contraction 
activity at the concentration of  319.5 µg/mL, respectively. While LP26 and LP28 gave the 
maximum contraction activity of the uterus rat at the concentration of 4.5 and 1.5 µg/mL, 
respectively. These results showed that LP15 and LP30 gave the maximum contraction at the 
lower concentration while LP26 and LP28 gave the maximum contraction at higher 
concentration.  

In this study, four accessions of L. pumila aqueous extract were tested on uterine strips of female 
rats to examine the effect in stimulating uterine contractility. From the thirty accessions, four 
accessions produced the highest uterus contraction activity where the two accessions are 
categorized as L. pumila var. alata and the other two accessions are L. pumilavar. pumila. Table 
3 shows that LP15 produced the highest uterine contraction at the concentration of 319.5, 639.5 
and 1279.5 µg/mL and gave significance difference compared to others. 

 
 
 
 
 
 
 
 
 

LP24 546 122 77.7 100.00 15.2 15.2 
LP25 565 152 73.1 100.00 20.7 20.7 
LP26 539 153 71.6 100.00 21.2 21.2 
LP27 551 126 77.1 100.00 17.0 17.0 
LP28 508 122 76.0 100.00 17.9 17.9 
LP29 528 125 76.3 100.00 17.0 17.0 
LP30 522 115 78.0 100.00 15.8 15.8 
LP31 504 105 79.2 100.00 18.4 18.4 
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Table 2: The effect of aqueous extracts of Labisia pumila with twelve different 
concentrations and oxytocin with concentration of 0.01 IU/ml on uterus  

contraction activity of rats 

Accessions Bar graph of uterus 
contraction 

Chart view of the effect of aqueous 
extract on uterus contraction 
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Table 3. Mean of uterus contraction activity of four accessions of Labisia pumila 

Accession  Uterus contraction activity (g) 

  0µg/mL 319.5µg/mL 639.5µg/mL 1279.5µg/mL 
LP15 0.344b±0.108 0.763a±0.154 0.652a±0.212 0.381a±0.128 

LP26 0.268b±0.056 0.045c±0.008 0.042bcd±0.008 0.072cde±0.027 

LP28 0.461b±0.324 0.380b±0.325 0.224bcd±0.159 0.071cde±0.010 

LP30 0.221b±0.077 0.276bc±0.157 0.067bcd±0.004 0.076cde±0.002 
        *Means with the same letter are not significantly different at p<0.05 

Some of the extracts are able to produce maximum uterine contraction (Emax) when injected with 
0.1 ml of increasing concentration of extracts cumulatively. The contraction at Emax was 
compared with the contraction of untreated uterine strips. The comparison of Emax with the 
contraction induced by oxytocin (0.02 µg/ml) was done. The oxytocin acts as a positive control. 
The uterine strips were exposed continuously with cumulative concentration of aqueous extract 
in 5 minutes intervals. A total of 12 different concentration of extract is given for about 1 hour 
period. The prolonged exposure may cause accumulation in the receptors that will finally induce 
the efflux and influx of calcium ion in smooth muscles cells and leading to contraction of smooth 
muscles cells. When the uterine strips were exposed to cumulative concentration of aqueous 
extract, it will become saturated and unable to induce uterine contractility even with higher 
concentration. Thus, the contraction of smooth muscle will be lower. Furthermore, all four 
extracts may have oxytocic effect due to the force of contraction that almost as strong as 
contraction induced by the oxytocin. The extract may have high quantity of bioactive compound. 
Labisia pumila are rich in bioactive compound like flavonoid, phenol, ascorbic acid, saponins, 
beta carotene and benzoquinone (Abdullah et al. 2013). Aqueous extract of Ficusdeltoidea 
contains flavonoid and saponin and possess uterotonic effect towards isolated uterine tissue of 
rats (Umi Romaizatul et al. 2014). Nonetheless, the phytoestrogenic effect of L. pumila is 
enhanced with the presence of coumestans, isoflavones and flavonoids (Abdullah et al. 2013). 
Some of uterotonic plants that contain flavanoids are F. deltoidea (Umie Romaizatul et al. 2014), 
B. coccineus, P. guineense and S. mombin (Gruber & O’brien 2011). All of these plants exert its 

effect on smooth muscles in various ways. For example, repeated treatment of methanol leaf 
extract of B. coccineus induced spontaneous uterine smooth muscles contraction through beta 
adrenergic receptor (Gruber & O’brien 2011). Therefore, the four extracts may contained variety 

of phytochemical component with different quantity. Further analyses should be done to confirm 
the efficacy and mechanism in stimulating uterine contractility. 
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Rooting performances of four selected accessions 
 
Means of growth performances of four accessions L. pumila in terms of rooting ability (rooted, 
unrooted and dead cuttings), root number and root length weretabulated in Table 4 and 5. It was 
found that LP15 and LP28 produced highest percentage rootings which are 87%, followed by 
LP30 (60%) and and LP26 (36%). The slow and poor rooting of cuttings for some accessions 
was probably due to the limited supply of nutrients available (Aminah et al., 2008) while 
Rozihawati et al. (2005) stated that the mortality of the cuttings might be caused by fungi attack 
or low carbohydrate content in the cutting part. 
 

Table 4: Rooting ability of four selected Labisia pumila accessions 
 

Accessions Rooted cuttings  
(%) 

Unrooted cutings  
(%) 

Dead cuttings 
(%) 

LP15 87.0 13.0 0.0 
LP26 36.0 62.0 2.0 
LP28 87.0 13.0 0.0 
LP30 60.0 33.3 6.7 

          *Means with the same letter are not significantly different at p<0.05 
 
Table 5 indicated that LP30 produced the highest number of roots (5.0) while LP15 recorded the 
highest value of root length (4.70 cm), eventhough they were not significantly different. The 
result of this study is in line with the study done by Rozihawati (2008) which reported that L. 
pumila var. alata gave the highest number of root at week 12. 

Table 5: Means of root number and root length of four selected Labisia pumila accessions 

Accessions Root number Root length (cm) 
LP15 4.0 ± 0.465a 4.70 ± 0.659a 
LP26 3.0 ± 0.553a 2.97 ± 0.590a 

LP28 3.0 ± 0.471a 4.60 ± 0.336a 
LP30 5.0 ± 1.132a 3.86 ± 0.873a 

                       *Means with the same letter are not significantly different at p<0.05 
 
Shoot production of selected accessions at nursery stage 

Table 6 indicated that LP15 produced the highest number of leaf with the average of 4.57 at 
week 48. In terms of leaf length, LP15 and LP26 gave the highest averages which are 7.83 cm 
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and 8.5 cm, respectively.  Whereas, LP28 gave the lowest mean for the trait of leaf width (1.73 
cm) compared to others. These results were comparable with a study done by Syafiqah Nabilah 
et al. (2014) on the propagation of five selected clones of L. pumila which gave the similar range 
of values in terms of leaf number, leaf length and leaf width. In general, there are various factors 
that affecting the regeneration of plants from cuttings. Physiological condition of the stock plant 
gave considerable evidence that the nutrition of the stock plant exerts a strong influence on the 
development of roots and shoots from cuttings taken from such plants. The low nitrogen-high 
carbohydrate balance in stock plants seems to favor rooting in many cases (Hudson and Dale, 
1968). 

Table 6: Shoot production of four selected Labisia pumila accessions at FRIM’s nursery 

Accessions Leaf number Leaf length 
(cm) 

Leaf width 
(cm) 

LP15 4.57a±0.294 7.83a±0.697 3.89a±0.321 
LP26 3.40b±0.195 8.50a±0.444 3.15a±0.115  
LP28 2.20c±0.312 5.01b±0.659 1.73b±0.212 
LP30 3.37b±0.385 6.01b±0.684 3.22a±0.352 

                  *Means with the same letter are not significantly different at p<0.05 

CONCLUSION 

In conclusion, L. pumila aqueous extract possess contractile effects towards rat’s isolated uterine 

tissues. Accession LP15 is recommended for the industry to to be used in developingwomen’s 

health product due to the highest uterus contraction activity among the four accessions. 
However, this findings need to be further studied to verify the chemical compounds that 
contribute to the activity. In terms of growth performance, clone LP15 also recorded the best 
growth performances in terms of leaf number and leaf width. This accession is suitable tobe 
selected for future mass production due to its vigour growth and easy to be propagated.  
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