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Abstract

Since time immemorial medicinal plants have been used in healthcare to treat different human disease. The ideals of
medicinal plants are highlighted due to the utility of the common-factor approach to engage other health promoters in

propagating. One of these medicinal plants is Calotropis procera which is a species of tree in the family Apocynaceae.
Calotropis procera is widespread in tropical Africa, including the Indian Ocean islands and the northern parts of South
Africa. The latex is toxic and can cause rash, blisters and serious inflammations in sensitive persons and it may lead to
blindness. Several side effects may be caused due to ingestion large doses of latex like burning in the throat, irritation
of the stomach, nausea, vomiting, diarrhea, tremors, vertigo and convulsions. This study aimed to evaluate burns healing
effects and inhibitory concentration ICso of Calotropis procera latex on cervical cancer cell line, SiHa. Cytotoxicity
analysis was performed by MTT assay in addition to determine the burns healing effect of the latex by determining the
day requiring to heal the burn skin of albino male mice. The results of burns healing effects declared that the burns
required 12 days to heal in comparison with positive (sliver sulfadiazine) and negative control which required 16 and
18 days for healing respectively. Also, the results revealed that the ICso of latex was 146.8 % in comparison of ambiguous
percentage of normal cell line WRL68 with reduction in cancer cell viability ranging from 95.87+ 0.20to 52.35 +3.31 for
6.2 to 400 pg\ml respectively.
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1. Introduction

The plant Calotropis procera R. Br. (Asclepiadaceae) used medicinally in past decades in traditional systems due its
medicinal important especially, to care for boils, infected wounds and other skin problems in people. Also, this plant
had numerous pharmacological activities like: Analgesic, hepatoprotective, anti-diarrhoeal, antidiabetic, antimalarial,
antinociceptive, anti-inflammatory, anthelmintic, anticonvulsant, antimicrobial, anticancer, antifertility and antioxidant
activity (1). Calotropis procera is widespread in tropical Africa, including the Indian Ocean islands and the northern
parts of South Africa (2). This plant is prevalently known because it large quantity of latex that produced. The latex from
C. procera consists of about high percentage of water (88-93%) and water soluble compounds. The chemical screening
of its latex revealed that this plant contain cardinolides such as calotropin, calotoxin, uscharin, uscharidin, voruscharin
(3). Latex is used as nose drops to induce sneezing to reduce headache. The latex is the richest in cardenolides and
contains as main cardenolides uscharin (which has been patented to combat uncontrolled cell proliferation),
calotropagenin, uscharidin, uzarigenin, calotropin, calotroposide, calactin, calotoxin, voruscharin, ascleposide,
coroglaucigenin, proceroside, proceragenin and syriogenin (4). The quantities of cardenolides in the stem, fruit, leaves
and root bark are different from the quantities found in the latex (5). The main cardenolides of the latex are uscharin
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and calotropagenin, from the stem uscharidin, calotropin and proceroside, of the leaves calotropin and calotropagenin,
of the fruit pericarp coroglaucigenin, uzarigenin and calactin, and of the root bark calotoxin and calactin (6).

2. Material

2.1. Calotropis procera latex collection and identification

C. procera was growing in wild and identified as Raw Materials. The latex was collected from the agricultural fields of
the University of Baghdad where the trees of C. procera are located and the aerial parts of the plant used to collect
sample by cutting the leaves from the stem, so the material goes down from the place of the pieces and collected in a
sterile syringe and kept for further studies.

2.2. Experimental Animals

Albino Swiss male mice (Mus musculus) (23-25 g weight) and (8-10 weeks age) used in this study. These animals were
free access to food. The experiments were performed as per the guidelines of the Biotechnology Research Centre \Al-
Nahrain University. Each group of mice contains 4 animals put in a separate plastic cage and the room temperature
ranged between of 23 - 25°C, relative humidity 30-50%.

- Group one: treated with Calotropis procera latex.
- Group two: Positive control treated with sliver sulfadiazine (SSD) at concentration 1 sliver sulfadiazine cream.
- Group three: Negative control without any treatment.

2.3. Burns skin modle in mice (7)

The hairs of mice were removed by machine and hair removal cream, and wounded by using flames source to get the
burns. Then mice were cured by using Calotropis procera latex and sliver sulfadiazine cream (17) by continuously used
until complete curing of mice.

2.4. Estimation of antitumor activity by MTT Assay

In order to assess the antitumor activity of latex, MTT assay was used through using ready to use kit followed the
procedure of (8).

Briefly, tumor cells (1x10 4 - 1x10 6 cells/mL) were grown in 96 flat well micro-titer plates to a final volume of 200mL
complete culture medium per all well. After enclosed the plate by sterilized parafilm, incubated at 37°C, 5% CO 2 for
24hrs. After that, the medium was removed and Calotropis procera latex was added to the wells at different
concentration ranged from (6.2- 400 pg\ml), then Plates were incubated at 37°C, 5% CO2 for 24 hours followed by
addition of 10 ml of the MTT solution was added. After that plates incubated at 37°C, 5% CO 2 for 4 hours. Then, media
were carefully removed and solubilization solution (100mL) added per each well. After 5 min, the plates were examined
using an ELISA reader at a Wave length of 575 nm to evaluate the concentration of compounds required to cause 50%
reduction in cell viability for each cell line.

2.5. Statistical analysis

One-way ANOVA was used to measure significance differences (p < 0.05 considered significant).

3. Results and discussion

3.1. Burns healing effect

To explore the anti-inflammatory activity of Calotropis procera latex, burns healing effect was assessed. The activity of
latex was investigated in compared with sliver sulfadiazine as positive control and negative control by determining days
require for healing (Table 1). The results showed that Calotropis procera latex had the ability to heal burns in 12 days
(Fig 1) in compared to 14 days for sliver sulfadiazine and negative control which require 16 days to heal the burns.
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0 day during treatment

Figure 1 Picture showed mice healed from burns on (0 and 12) days after treatment with Calotropis procera latex

Table 1 The discovery of burn healing considered by days required for healing

Groups | Treatment Period of recovery
Group 1 | Calotropis procera latex Days 12
Group 2 | Sliver sulfadiazine Days 14
Group 3 | without any treatment Days 16

3.2. Cytotoxic Effect of Calotropis procera latex on cervical cancer cell line (SiHa) in vitro using MTT Assay

Cervical cancer cell line, SiHa used to evaluate the cytotoxicity of latex in compare with normal cell line. This assay
measured both the cell viability and inhibition rate of cancer cell and normal cell WRL68 (fig 2).
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Figure 2 Cytotoxic activity of Calotropis procera latex against SiHa and WRL-68 cell lines
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Different concentrations of Calotropis procera latex used in this study ranged from 6.2 to 400pg/ml. Results of indication
of of SiHa cells for 24 hours with latex showed a reduction in cell viability in a dose-dependent pattern ( i.e. the cell
viability decreased by increase the concentration of latex) as shown in table 2 in which the viable cell count only
52.35+3.31 at 400pg/ml . The lowest SiHa cell viability (%) was noted by latex at concentration 400pug/ml. It was
detected significant differences in the rate of SiHa cell inhibition between the different concentrations by measuring the
IC50 which was 146.8% in comparison of ambiguous inhibition percentage of normal cell line WRL68.

Table 2 Cytotoxicity effect of Calotropis procera latex on cell viability of SiHa cells after 24 hours incubation at 37°C.

Latex Concentrations (ug\ml) | Viable cell count of SiHa cells line
(Meant S.D.)
400 52.35+£3.31
200 64.39+2.66
100 75.77+1.99
50 86.42+1.67
25 94.41+0.96
12.5 95.01+0.57
6.2 95.87+0.20

4. Discussion

Pharmacologically plant extracts are of great importance in anticancer and anti-inflammatory research (9). Numerous
studies on extracts from C. procera have been carried out in recent years documenting the anticancer potential of
different part of this medicinally important plant (10).

Inflammation is the rejoinder of the tissue to provide guard against injury and comprises of both vascular and cellular
events. It included various mediators and also infiltration of leukocytes and generation of diverse cytokines at the site
of injury (11, 12). The two phases of anti-inflammatory response are (early) phase which caused direct stimulation and
release of some substance in the site of injury or the late phase which release of histamine, serotonin, bradykinin and
prostaglandins (13). Latex may interact with opioid receptors and reduced period of itching and burns in burns mice;
the specific antagonist for opioid receptors (14). The mechanism of anti-inflammatory action of latex is as for the
analgesic effect of drug through inhibition of both phases of response in both centrally and peripherally mechanisms of
analgesia. Also, antioxidant properties of latex of C. procera in vitro attributed to scavenge free radical (ROS) which
formed in the body (16) because of high molecular weight proteins that produce antioxidant effect and treat the
inflammatory conditions by significantly inhibits edema formation (17).

As our results indicate that latex was effective against inflammation induced by histamine and hold back its releasing
from the mast cells in addition to inhibition of cellular infiltration especially neutrophill (18). The pro-inflammatory
cytokines and reactive oxygen and nitrogen species are activate signaling molecules involved in inflammation and
carcinogenesis (19). Latex from C. procera inhibited the viability of cancer cell in addition to possess high degree of
selectivity for transformed cells(20). The cytotoxic effect of latex was accompanied by intracellular fragmentation of
target cell DNA. Hence a potential role of hypoxia and free radical-dependent activation of DNase activity or direct DNA
damage and consequent degradation of cellular DNA (21). These anticancer activity may be owing to Cardiotonic steroid
compound which present in C. procera plant which had the ability to induce apoptosis (22) and DNA fragmentation
(23).

5. Conclusion

Recently many researchers have studied the pharmacological importance of medicinal plants. This is partly due to the
fact that these plants have been used for centuries as remedies against different aliments in the traditional medicinal
system. Additionally, extracts from these plants have little side effects, making them good candidates for drug
development. Our preliminary data substantiate the importance of the C. procera latex as both anti-inflammatory and
anticancer agent. Further, in vivo studies are required to shed light on the mode of action of this medicinally important
plant and isolation of individual compounds would help in developing treatments with fewer side effects.
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