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Abstract   

Stephania abyssinica is used in Ethiopian traditional medicine for the treatment of 

stomachache, headache and inflammation. The present study evaluated the 80% methanol 

leaf extract of S. abyssinica for its analgesic and anti-inflammatory activities. Dried 

leaves of the plant were extracted using maceration technique. Antinociceptive and 

antinflammatory activity were evaluated using hot plate test, acetic acid induced writhing 

test, formalin test and carrageenan induced paw edema test. Swiss albino mice of either 

sex were randomly assigned into five groups of six mice each. The extract reduced the 

number of writhing at all doses though to a lesser extent than aspirin. Increase in latency 

time was observed throughout the observation time. Greater increase in latency was 

observed at the 30 minute and lesser on the other time intervals. In the formalin test, 200 

mg/kg and 400 mg/kg of the extract reduced paw-licking time more significantly in the 

second phase. During carrageenan-induced paw edema test, paw volume was 

considerably decreased in the second phase. The plant extract contained alkaloids, 

flavonoids, tannins and saponins. This study showed that the extract had potential 

analgesic and anti-inflammatory activity. 

Key words: Analgesic activity, Anti- inflammatory activity, Stephania abyssinica 



 

Acknowledgement 

First and foremost, I would like to thank the ultimate GOD who has given me the 

strength and the patience since the start of the study. 

I am so grateful to acknowledge my advisors Dr. Ephrem Engidawork and Dr. Teshome 

Nedi for their continued valuable inputs and suggestions in which their wisdom is evident 

throughout the study.  

I would like to express the pleasure I have to my friends who were working with me in 

the laboratory for sharing me what they knew and for their full support. 

My special thanks go to my parents, my husband and sisters for their continued 

enthusiasm and encouragement for my work.  

Eventually, I would like to thank Addis Ababa University for giving me the opportunity 

to do my study. 

  

  

  



i 
 

Table of Contents 

List of Abbreviations/Acronyms………………………..……………………………...….i 

List of Tables……………………………………………………………………………...ii 

List of Figures………………….………………………………………………………....iii 

1 Introduction…………………………………………………………………………..1  

1.1 Definition of pain and inflammation……………………………………………..1  

1.2 Classification of pain and inflammation……………………………………........2  

1.3 Prevalence of pain and inflammatory diseases…...…….………………………..4  

1.4 Pain processing and the inflammatory phase…………………………………….6  

1.5 Pathophysiology of pain and inflammation...………..……………………….….8  

1.6 Management of pain and inflammation ………………………………….…….10  

1.6.1 Non pharmacologic management……………………………………..10  

1.6.2 Pharmacologic management…………………………………………..10  

1.7 The experimental plant………………………………………………………....13  

1.8 Rationale for the study……………………………………………………….…15  

2 Objective…………………………………………………………………..…………16  

2.1 General objective…………………………………………………………….…16  

2.2 Specific objectives……………………………………………………….……..16  

3 Materials and Methods……………………………………………………………….17  

3.1 Materials……………………………………………………….……………….17  

3.1.1 Drugs and chemicals…………………………………………………..17  

3.1.2 Plant collection .…………………………………………………….....18  

3.1.3 Experimental animal…………………………………………………..18  

3.2 Methods…………………………………………………………………………18  

3.2.1 Extraction……………………………………………………………...18  

3.2.2 Acute toxicity study.…………………………………………………..19 

3.2.3 Animal grouping………………………………………………………19  

3.2.4 Acetic acid-induced writhing test……………………………………..19  

3.2.5 Hot plate test…………………………………………………………..20  

 



 

3.2.6 Formalin test…………………………………………………………..21  

3.2.7 Carrageenan induced mouse paw edema test………………………….22  

3.2.8 Preliminary phytochemical screening…………………………………22  

3.3 Statistical analysis………………………………………………………………24  

4 Results………………………………………………………………………………..25  

4.1 Acute toxicity study………………….…………………………………………25  

4.2 Acetic acid-induced writhing test………………………………………………25  

4.3 Hot plate test…...……………………………………………………………….26  

4.4 Formalin test……………………………………………………………………26 

4.5 Carrageenan induced mouse paw oedema test………………………………….29  

4.6 Preliminary phytochemical screening…………………………………………..31  

5 Discussion……………………………………………………………………………32  

6 Conclusion ………………………………………….…………………………….…36 

7 Recommendation……………………………………………………….……………37 

8 References……………………………………………………………………………38  

 

 

 

 

 



i 
 

List of Abbreviations /Acronyms 

ASA 

                                  

CNS  

COX  

DRG  

5-HT  

IASP  

IBD  

IL          

NO  

NSAIDs  

NRM 

PDGF                  

PG  

PMN  

 (PAG) 

TGF-β  

TNF-α  

WHO 

 

 

 

Acetyl Salicylic Acid 

Central Nervous System 

Cyclooxyginase  

Dorsal Root Ganglion 

5-Hydroxytryptamine 

International Association for Study of Pain 

Inflammatory Bowel Disease 

Interleukin 

Nitric Oxide 

Non-Steroidal Anti -Inflammatory Drugs 

Nucleus Raphe Magnus  

Platelet Derived Growth Factor 

Prostaglandin  

Polymorphonuclear cell 

periaqueductal grey matter 

Transforming Growth Factor-β 

Tumor Necrosis Factor-α 

World Health Organization 



ii 
 

List of Tables 

 

Table 1: Effect of 80% methanol leaf extract of Stephania abyssinica in acetic acid 

induced writhing test ................................................................................................. 26 

Table 2: Effect of 80% methanol leaf extract of Stephania abyssinica in hot plate test ... 27 

Table 3: Effect of 80% methanol leaf extract of Stephania abyssinica in formalin test .... 29 

Table 4: Effect of 80% methanol leaf extract of Stephania abyssinica in carrageenan 

induced mouse paw edema test ................................................................................. 30 

Table 5: Preliminary phytochemical screening of 80% methanol leaf extract of Stephania 

    abyssinica.................................................................................................................... 31 

 

 

 

 

  

  

 

 

 

 

 

 



iii 
 

 

List of Figures 

 

Figure 1: Photograph of stephania abyssinica ................................................................ 14 

Figure 2: Estimation of mean latency of 80% methanol leaf extract of Stephania 

abyssinica versus time in hot plate test ............................................................... 28 

Figure 3: Estimation of mean  paw volume of 80% methanol leaf extract of Stephania 

abyssinica versus time in carrageenan induced mouse paw edema  ..................... 31 

 

 

 

 

 

 

 

 

 

 



1 
 

1 Introduction  

1.1 Definition of pain and inflammation  

The International Association for Study of Pain (IASP) defines pain as an unpleasant 

sensory and emotional experience associated with actual or potential tissue damage or 

described in terms of such damage (Bridges, 2011; Rajagopal, 2006). Pain is a specific 

enteroceptive sensation with the following features; i) it can be perceived as arising from 

a particular portion of the body, ii) its temporal properties can be detailed, iii) it can be 

differentiated qualitatively, and iv) it involves dedicated subsets of peripheral and central 

neurons. The experience of pain has a distinctly unpleasant character, that is, an affective 

or motivational aspect that can be distinguished from its discriminative sensory aspects 

(Craig and Sorkin, 2001). Pain is the result of a complex interplay between signaling 

systems, modulation from higher centers and the unique perception of the individual. It is 

a subjective experience, which cannot be easily measured. It requires consciousness. Pain 

comes in many flavors such as burning, shooting, dull, sharp, prickly and many others 

(Steeds, 2009; Mills, 2007). 

Inflammation is a pervasive phenomenon that operates during severe perturbations of 

homeostasis and is triggered by innate immune receptors that recognize pathogens and 

damaged cells (Ashley, 2012). It is defined by the presence of five macroscopic 

pathological phenomena; these are swelling of the tissue, elevated tissue temperature, 

blood color-like redness of vascularized tissue at the inflammation site, intensive 

sensation of a noxious stimulus and impaired function of the organ affected (Stankov, 

2012). The sensation of heat is caused by the increased movement of blood through 
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dilated vessels into the environmentally cooled extremities, also resulting in the increased 

redness. The swelling is the result of increased passage of fluid from dilated and 

permeable blood vessels into the surrounding tissues, infiltration of cells into the 

damaged area and in prolonged inflammatory responses due to deposition of connective 

tissue (Punchard et al., 2004). Inflammation is caused by microbes, physical agents 

(burns, radiation and trauma), chemicals (toxins, caustic substances), necrotic tissue 

and/or immunological reactions (Villarreal et al., 2001).  

1.2 Classification of pain and inflammation 

The experience of pain and inflammation can be divided into acute and chronic types 

(Helms and Barone, 2008; Wakefield and Kumar, 2001). 

Acute pain  

Acute pain has sudden onset, felt immediately following injury, is severe in intensity, is 

usually short-lasting (less than 30 days). It arises as a result of tissue injury stimulating 

nociceptors and generally disappears when the injury heals (WHO, 2012). It typically has 

an identifiable cause. The pain is usually confined to the affected area and is limited over 

time (Renn and Dorse, 2005; Helms and Barone, 2008). Acute pain is useful and a vital 

physiological sensation, which alerts a person to a harmful environment that should be 

avoided. If tissue injury occurs following a noxious stimulus, it induces a reversible state 

of localized hypersensitivity in and around the injured area, resulting in an avoidance of 

the damaged part and promotes healing (Bader, 2010). 
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Chronic pain  

Chronic pain is recognized as pain, which persists past the normal time of healing. Three 

months is the most convenient point of division between acute and chronic pain (IASP, 

2002; Lamont et al., 2000). Chronic pain is classified by its pathophysiology as 

nociceptive or neuropathic, with mixed or undetermined causes as well. The pain may 

begin as acute pain and persist for long periods or may recur due to persistence of 

noxious stimuli or repeated exacerbation of an injury (WHO, 2012; American Chronic 

Pain Association, 2013). Chronic pain does not exist to protect from an illness or injury. 

Due to the apparent changes in neurophysiology, it can be considered a pathological 

condition itself (Lamont et al., 2000; Australian Physiotherapy Association, 2012).  

Acute inflammation  

Acute inflammation usually has a sudden onset and characterized by the classical 

symptoms of redness, heat, edema and pain (Wakefield and Kumar, 2001). Acute 

inflammation tends to reverse tissue homeostasis towards normality and regarded as a 

true defensive reaction. It is a protective attempt by the organism to remove the injurious 

stimuli and to initiate the healing process (Stankov, 2012; Phanse, 2012). As soon as the 

risk factor is removed, the acute inflammatory response will stop. Acute inflammation 

does not lead to oxidative and nitrosative stress or any serious adverse effect. However, 

when the risk factor continues to exist, it will progress to chronic inflammation (James 

and Lily, 2007; Percival, 1999). 
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Chronic inflammation 

Chronic inflammation defined in terms of the process, in which continuing inflammation 

and attempted tissue healing by repair occur simultaneously. Because the irritant fails to 

be eliminated in chronic inflammation, it may cause continuing tissue damage in its own 

right. In addition, most persistent irritants are recognized as foreign antigens by the host 

immune response, which contributes to the chronic inflammatory process and may add to 

the tissue destruction. In chronic inflammation, there is typically a less pronounced 

exudative response and increased inflammatory cellular recruitment, which may be 

accompanied by local cellular proliferation (Wakefield and Kumar, 2001). 

1.3 Prevalence of pain and inflammatory diseases  

Pain is an enormous problem globally. Estimates suggest that 20% of adults suffer from 

pain globally and 10% are newly diagnosed with chronic pain each year (Goldberg and 

McGee, 2011). The prevalence is rising, with more cases compared with 40 years ago. 

Studies suggest that it is more commonly reported by women and those from socially or 

financially disadvantaged groups. The prevalence of chronic pain increased with age, 

from 14% of men and 18% of women aged 16-34 to 53% of men and 59% of women 

aged 75 and over (Bridges, 2011). In US, one in three Americans experiences chronic 

pain. In Europe, the prevalence of chronic pain reached 25-30% (Cohen and Mao, 2014). 

Chronic pain after surgery is estimated from 10% to 50% (Bridges, 2011). Globally, the 

prevalence of the adult population with active headache disorders is found to be 46% 

(Stovner et al., 2007).  In Africa, the average lifetime prevalence of low back pain among 

the adolescents was 36% and among adults was 62% (Louw et al., 2007). In population 
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based urban study in Ethiopia, prevalence of primary headache disorders was found to be 

21.6% and that for migraine was 10% (Mengistu and Alemayehu, 2013). A study in rural 

southwest Ethiopia reported a prevalence of 16.7% for back pain and 5.0% for neck pain 

(El-Sayed et al., 2010).    

Non-healing wounds are a significant problem for healthcare systems all over the world; 

it is estimated that in Australia alone 270,000 people suffer from chronic wounds (Rajan 

and Murray, 2008). Higher rates of inflammatory bowel disease (IBD) are seen in 

industrialized countries. In the US, specifically about 30,000 new IBD cases are reported 

each year (Hanauer, 2006). Rheumatoid arthiritis is a chronic debilitating autoimmune 

disorder that affects about 1% of the population in developed countries (Cardinali and 

Esquifino, 2003). The global prevalence of allergic diseases seems to have increased with 

time particularly in the last 3 decades (Potter et al., 2009). In Africa, prevalence of 

allergic diseases is reported to be in the range of 20–30%. It is higher than commonly 

reported diseases like tuberculosis and HIV/AIDS (Mbugi and Chilongola, 2010). The 

incidence of atopic dermatitis appears to be increasing in urban areas and developed 

countries. Its prevalence in US is 11%. It is estimated that 10-20% of children and 1-3% 

of adults in developed countries are affected by atopic dermatitis (Watson and Kapur, 

2011).  
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1.4 Pain processing and the inflammatory phase 

Pain processing  

Interposed between the initial detection of a noxious stimulus by nociceptors and the 

conscious appreciation of pain is a complex series of mechanisms (Fein, 2012). Pain 

pathway can be considered as a three-neuron chain, with the first-order neuron 

originating in the periphery and projecting to the spinal cord, the second-order neuron 

ascending the spinal cord and the third-order neuron projecting to the cerebral cortex 

(Lamont et a1., 2000). The normal processing of acute, nociceptive pain begins with 

primary afferent neurons found in the peripheral nervous system. These neurons, known 

as nociceptors, are specialized to respond to mechanical, thermal and chemical noxious 

stimuli (Hainline, 2005). Whenever a noxious stimulus hits a nociceptor, a generator 

potential is elicited after a certain threshold. This evokes an action that travels along the 

peripheral nerve to the spinal cord dorsal horn (Zeilhofer, 2005). Nociceptors form 

synapses with second order neurons in the grey matter of the dorsal horn. A proportion of 

second-order neurons have ascending axons and project to the brain stem or to 

thalamocortical system that produces conscious pain response. Second-order neurons 

ascend to higher centers via the contralateral spinothalamic and spinoreticular tracts. 

Ascending spinothalamic and spinoreticular tracts convey pain to the brain, where pain 

signals are processed by the thalamus and sent to the cortex (Steeds, 2009).  From brain 

stem nuclei, impulses “descend” onto the spinal cord and influence the transmission of 

pain signals. Concerning descending inhibition, the periaqueductal grey matter (PAG) is 

a key region. PAG neurons excite cells in the nucleus raphe magnus (NRM) that in turn 
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project down to the spinal cord to block pain transmission by dorsal horn cells (Steeds, 

2009;  Schaible, 2006).  

 

The inflammatory phase 

Damage to the blood vessels is an initial consequence of tissue trauma and possibly 

during microbial invasion, necessitating blood containment and vessel repair. Local 

macrophages and other cells then sense the insult and produce a panel of inflammatory 

mediators such as cytokines and chemokines that stimulate the nearby microvasculature 

and attract large numbers of Polymorphonuclear cell (PMN) to migrate across the 

vascular wall and infiltrate into tissues (Bian et al. 2012). Neutrophils and macrophages 

that migrate into the wound are responsible for bacterial destruction and removal of 

foreign material and cell debris (Villarreal et al., 2001). During the repair process, Martin 

and Leibovich, cited by (Rajan and Murray, 2008), explained that macrophages are 

thought to play a pivotal role in fibrosis and scarring. They clear the matrix and cell 

debris. They also secrete a variety of cytokines, growth factors and mediators of 

inflammation that can coordinate fibroblasts proliferation and angiogenesis during wound 

closure. Once the wound site is cleaned out, fibroblasts migrate to begin the proliferative 

phase. By the third day after wounding, they are the predominant cell type in the healing 

wound. These cells are responsible for producing the new matrix needed to restore 

structure and function of the injured tissue. The new collagen matrix cross-linked and 

organized during the final remodeling (Diegelmann and Evans, 2004). Fibroblasts 

produce the extracellular matrix that fills the healing scar and provides a platform for 

keratinocyte migration (Gurtner, 2007). 
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1.5 Pathophysiology of pain and inflammation 

Pathophysiology of pain  

Pathophysiologic pain occurs in response to damage to the nervous system or result from 

abnormal operation of the nervous system (Woolf, 2004; Lamont et al., 2000). After 

severe tissue injury and in inflammatory diseases, a sensory system become sensitized 

and pain then turn into a disease (Zeilhofer, 2005). An inflammatory response triggers 

both peripheral sensitization of nociceptors and central sensitization of dorsal horn 

neurons (American Medical Association, 2013). Inflammation results in profound 

changes to the chemical environment of the peripheral terminal of nociceptors (Woolf, 

2004). The excitation threshold of polymodal nociceptors drops such that normally 

innocuous stimuli activate the fibers and noxious stimuli evoke stronger responses than in 

the non-sensitized state (Schaible et al., 2011). During central sensitization, there is an 

increased excitability of spinal and supraspinal neural circuits (Bennett, 1999). It is 

triggered in central neurons by inflammation-induced repetitive activation of primary 

afferent fibers input into the spinal cord (Woolf, 2004; Kidd and Urban, 2001).  

Peripheral nerve damage due to trauma or to pathogenic processes can also initiate 

cellular changes in primary afferent fibres that result in ectopic neural activity, molecular 

phenotype changes and anatomical sprouting in the spinal dorsal horn (Craig and Sorkin, 

2001). Peripheral nociceptors become sensitized by injury so that they: have a lower 

threshold for firing, increase their response to noxious stimuli, and can fire in response to 

non-noxious stimuli. Thus, damage at the site of nerve injury or in the cell body in DRG 
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becomes the foci of hyperexcitability and ectopic discharge (Steeds, 2009; Schaible, 

2006).  

Pathophysiology of inflammation 

The inflammatory pathway is a complex biochemical pathway, which, once stimulated by 

injury, leads to the production of inflammatory mediators whose initial effect is pain and 

tissue destruction (Maroon et al., 2010). Disruption of one or more of the healing stages 

can result in prolonged and incomplete repair, with lack of restoration of integrity (Rajan 

and Murray, 2008). In pathologic conditions, efficient and orderly inflammatory process 

is lost and the ulcers are locked into a state of chronic inflammation characterized by 

abundant neutrophil infiltration with associated reactive oxygen species and destructive 

enzymes (Diegelmann and Evans, 2004). A coordinated series of common effector 

mechanisms of inflammation contribute to tissue injury, oxidative stress, remodeling of 

the extracellular matrix, angiogenesis and fibrosis in target tissues (Libby, 2007). During 

prolonged exposure to risk factor (s), the onset of chronic systemic inflammation 

generates proinflammatory mediators from the primary site of inflammation, travels via 

blood vessel to various distant sites of the body, attacks cells at distant organs and tissues, 

creating new inflammation sites and new inflammatory diseases (James and Lily, 2007; 

Percival, 1999). The acute inflammatory response is self-limiting and normally results in 

tissue restoration and the return of tissue homeostasis. However, persistent inflammatory 

stimuli or dysregulation of mechanisms of the resolution phase results in chronic 

inflammation recognized to be a key underlying factor in the progression of a range of 

diseases (Maskrey et al., 2011). 

http://atvb.ahajournals.org/search?author1=Benjamin+H.+Maskrey&sortspec=date&submit=Submit
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1.6 Management of pain and inflammation  

1.6.1 Non-pharmacological management  

Pain and inflammation management can be divided into pharmacological and non-

pharmacological interventions. Studies suggested that nonpharmacological interventions 

were used in 22% of the pain episodes evaluated (Nadler, 2004). A variety of comfort-

producing measures were implemented, including endotracheal tube suctioning, 

repositioning in bed, bed rest, massage and oral care. Other non-pharmacological 

measures for critically ill patients include application of heat or cold, therapeutic touch, 

guided imagery and relaxation techniques, use of manipulation and mobilization, 

exercise, psychological intervention, bracing and therapeutic modalities including; 

transcutaneous electrical nerve stimulation, electrical stimulation, ultrasound, superficial 

heat, and cryotherapy (Helms and Barone, 2008; Nadler, 2004). 

1.6.2 Pharmacological management  

Based on the understanding of pain neurophysiology, treatment could be aimed toward 

either reducing excitatory mechanisms or enhancing inhibitory activity (Marchand, 

2008). Analgesics are substances which decrease pain sensation by increasing pain 

threshold to external stimuli (Tripathi, 2003). These drugs include many categories like 

NSAIDs and opioid analgesics (Gautam et al., 2013). 

i) Opioid analgesics  

The opioid analgesics are potent analgesics with both peripheral and central actions. In 

the spinal cord, they produce presynaptic inhibition of nociceptive afferents and 

http://www.jaoa.osteopathic.org/search?author1=Scott+F.+Nadler&sortspec=date&submit=Submit
http://www.jaoa.osteopathic.org/search?author1=Scott+F.+Nadler&sortspec=date&submit=Submit
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postsynaptic inhibition of nociceptive dorsal horn cells (Baron et al., 2010). Opioid 

analgesics take advantage of the innate opioid receptor system in the central nervous 

system (Hainline, 2005). There is evidence for the action of opioids on peripheral 

nociceptor terminals after tissue damage. Peripheral receptors become active within hours 

of local tissue damage. This occurs with unmasking of opioid receptors and the arrival of 

immunocompetent cells that possess opioid receptors and have the ability to synthesize 

opioid peptides. This finding led to the peripheral administration of opioids for 

postoperative analgesia (Hudspith et al., 2006). In contrast to NSAIDs, both sensitized 

release and normal pain transmission are reduced by opiates (Craig and Sorkin, 2001). 

ii) Non-steroidal anti -inflammatory drugs (NSAIDs) and 

Paracetamol  

NSAIDs are useful for acute and chronic pain resulting from a variety of disease 

processes including trauma, arthritis, surgery and cancer. They are both analgesic and 

anti-inflammatory. They suppress production of inflammatory prostaglandins (Munir et 

al., 2007). Although they are classified as mild analgesics, NSAIDs have a more 

significant effect on pain resulting from increased peripheral sensitization during 

inflammation, which leads to a lowering of the response threshold of polymodal 

nociceptors (Dugowson and Gnanashanmugam, 2006). Paracetamol acts at all levels of 

pain stimulus conduction from the tissue receptors through the spinal cord to the 

thalamus and the cerebral cortex in which pain sensations are evoked. It is a 

recommended analgesic of first choice to be used for a longtime in symptomatic 

treatment of slight and moderate pain sensation (Bebenista and Nowak, 2014). 
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iii) Glucocorticoids  

Glucocorticoids act principally through their binding to the specific glucocorticoid 

receptor and consequent inhibition of cellular signalling pathways that regulate the 

production of inflammation (Rainsford, 2007). Glucocorticoid receptor mediated 

pathways directly regulate gene expression. The glucocorticoid-receptor complex can 

either induce key anti-inflammatory genes that encode anti-inflammatory molecules or 

selectively repress specific inflammatory genes that encode cytokines, chemokines, 

adhesion molecules, inflammation associated enzymes, lipid mediators of inflammation 

and receptors (Derendorf and Meltzer, 2008). 

iv) Newer anti-inflammatory and analgesic agents  

Cannabinoids 

Cannabinoids are a group of compounds that mediate their effects through cannabinoid 

receptors. Cannabinoid CB (2) receptors are considered to be targets for novel analgesic 

drugs. In the gut, CB2 receptors are also involved in visceral pain, inflammation, and 

motility disturbances (Wright et al., 2008). Several studies showed that cannabinoids 

down regulate cytokine and chemokine production and upregulate T-regulatory cells 

(Tregs) as a mechanism to suppress inflammatory responses (Nagarkatti et al., 2009). 

Sativex (THC (delta-9-tetrahydrocannabinol) and CBD (cannabidiol)) and Dronabinol / 

Marinol (Synthetic Delta-9 THC) are licensed to be used in the market (Reilly, 2013). 

 

http://medicalmarijuana.procon.org/view.answers.php?questionID=000089
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Anti - inflammatory cytokines 

The net effect of the inflammatory response by cytokine inhibitors is determined by a 

delicate balance between pro- and anti-inflammatory cytokines. Perturbations in this 

equilibrium drive the host defence immune response either towards chronic inflammation 

or towards healing. To date, various anti-inflammatory cytokines have been 

acknowledged and these include IL-4, IL-6, IL-10, IL-11, IL-13, TGF-β, and various 

soluble cytokine receptors (Sultani et al., 2012). Five anti-TNF agents are also approved 

by regulatory agencies for treating rheumatoid arthritis (Moreland, 2009). These are 

Infliximab (Remicade ®), Etanercept (Enbrel ®), Adalimumab (Humira ®), 

Certolizumab (Cimzia ®) and Golimumab (Simponi ®) (González-Rivera, 2012). 

1.7 The experimental plant 

The genus Stephania belongs to a family Menispermaceae, a large family of about 65 

genera and 350 species (Semwal et al., 2010). Two varieties are recognised in Stephania 

abyssinica: var. abyssinica and var. tomentella (Oliv.) Diels, both with a wide 

distribution. Var. abyssinica is nearly glabrous, whereas various plant parts are hairy in 

var. tomentella. S. abyssinica (Figure 1) is a liana wood at the base and 2-3 m high 

(Anyango, 2011). It occurs in grassland, usually in shady, damp localities, but not in 

rainforest, up to 3500 m altitude (Grace and Fowler, 2008). Phytochemical investigations 

on S. abyssinica root extract revealed the presence of hasubanan alkaloids: stephaboline, 

stephavamine, methaphamine and stephabyssine (Anyango, 2011). 

http://www.hindawi.com/71420920/
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This plant traditionally has been used for the treatment of asthma, tuberculosis, 

hyperglycemia, cancer, fever, sleep disturbances and inflammation (Semwal et al., 2010). 

In Africa, the juice stem or leaf of Stephania abyssinica is taken to treat contusion, 

dysentery, fracture, cystitis, anemia, rachitis, stomach pains, collitis, diabetes and sterility 

(Masi et al., 2012). Throughout eastern Africa a root extract is used in malaria therapy 

and against internal parasites. It is also used as an antidote to snakebites and applied to 

tortoise bites (Masi et al., 2012). Fruits and roots of S. abyssinica used as aphrodisiac and 

for roundworm (Cousins and Huffman, 2002). In Ethiopia, S. abyssinica has a vernacular 

name Kib kitel or Etse eyesus (in Amharic) and Hidda kalaalaa (in Oromiffa) (Amenu, 

2007; Teklehaymanot and Giday, 2007). Leaves and stem of the plant used for treatment 

of headache and stomach pains (Masi et al., 2012). Fresh stem chewed and extracts 

swallowed to suppress cough (Beyene, 2011). The extract of the whole plant is used to 

treat mastatis in cattle by natives (Amare, 1976). Dried leaves of S. abyssinica used for 

stabbing pain by Oromo ethnic group (Yineger, 2008). S. abyssinica is used by Zegie 

people in northern Ethiopia for headache and for stomachache by drinking juice of leaves 

and stems (Teklehaymanot and Giday, 2007). 

 

Figure 1: Photograph of Stephania abyssinica (Grace and Fowler, 2008) 
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1.8 Rationale for the study 

Worldwide about 20% of adults suffer from chronic pain. The current pain therapy is not 

sufficient for different reasons (Craig and Sorkin, 2001; Schaible et al., 2011). Although 

several agents are known to treat inflammatory disorders, their prolonged use often lead 

to a number of side effects (Matthew et al., 2013). Use of NSAIDs is associated with a 

number of adverse effects such as gastric irritation and gastric ulcer, alterations in renal 

function, effects on blood pressure, hepatic injury, and platelet inhibition, which may 

result in increased bleeding. In addition, steroids can disrupt cytokine networks involved 

in lymphocyte functions, resulting in immuno-suppression (Barrison and Wolfe, 1999). 

Despite the progress that has made in past in the development of pain therapy, there is a 

need for effective and potent analgesic. Gupta et al., cited by (Kaushik et al., 2012), 

noted that medicinal plants are important sources of new chemical substances with 

potential therapeutic effects. Many herbal medicines for inflammation and rheumatism 

have not undergone scientific investigations. The research into plants with alleged 

folkloric use as pain relievers and anti-inflammatory agents should therefore be viewed as 

logical research strategy in the search for new and safe analgesic and anti-inflammatory 

drugs. S. abyssinica has many medicinal uses, but little pharmacological research has 

been done so far (Grace and Fowler, 2008). It has been used to alleviate pain and 

inflammatory condition for so long but scientific studies were not done so far to support 

its traditional claim. The present study was done to provide baseline information on the 

traditional claim of S. abyssinica for pain and/or inflammation.  
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2 Objective  

2.1 General objective  

 To evaluate analgesic and anti-inflammatory activities of 80% methanol leaf 

extract of Stephania abyssinica in mice  

2.2 Specific objectives  

 To assess acute toxicity of  the leaf extract of Stephania abyssinica in mice  

 To evaluate the peripheral analgesic activity of the leaf extract of Stephania 

abyssinica using acetic acid induced writhing test in mice  

 To evaluate the central analgesic activity of  the leaf extract of Stephania 

abyssinica using hot plate test in mice  

 To evaluate the analgesic activity against inflammation induced pain of the leaf 

extract of Stephania abyssinica  using formalin test in mice  

 To evaluate the anti-inflammatory activity of the leaf extract of Stephania 

abyssinica using carrageenan induced mouse paw edema test in mice  

 To identify secondary metabolites of the leaf extract of Stephania abyssinica 

through preliminary phytochemical analysis  
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3 Materials and methods 

3.1 Materials  

3.1.1 Drugs and chemicals  

Carrageenan (Sigma Chemicals Co., St Louis, USA), Tween 80  (Atlas Chemical 

Industries Inc, USA), formalin (Taflen Industry, Ethiopia), normal saline (H. R. Leuven, 

Belgium), distilled water (Ethiopian Pharmaceutical Manufacturing Factory, Ethiopia), 

absolute methanol (Indenta chemicals, India) and Glacial acetic acid (Sigma – Aldrich 

laborchemikalien, Germany), indomethacin (Cadilla pharmaceuticals Ethiopia), aspirin 

and morphine (Ethiopian Pharmaceutical Manufacturing Factory, Ethiopia) obtained 

from the respective vendors were used in the experiment.  

3.1.2 Plant collection  

The leaf of Stephania abyssinica was collected from Wondo Genet area of Oromia region 

in April 2014. The collected leaves were packed with a plastic bag and transported in the 

same day after collection. Identification and authentication of the plant specimen was 

done by a taxonomist (Melaku Wondafrash) at the National Herbarium, College of 

Natural and Computational Sciences, Addis Ababa University and a voucher specimen 

(TL001) was deposited for future reference. The leaves of S. abyssinica were carefully 

cleaned to remove dirt and soil. The leaves were then dried at room temperature under 

shade and reduced to appropriate size and powdered finely using mortar and pestle. 
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3.1.3 Experimental animals  

The experiment was performed using Swiss albino mice of either sex weighing (20-25g) 

obtained from animal unit of College of Veterinary Medicine and School of Pharmacy, 

Addis Ababa University, Ethiopia. The animals were maintained under standard 

laboratory condition (room temperature with 12:12 hour light–dark cycle) and provided 

with the standard animal feed and water ad libitum. Animals were acclimatized to the 

laboratory conditions for 7 days before the experiment. All animals used in this study 

were handled in accordance with the internationally accepted standard guidelines for use 

of animals (OECD, 2001). 

3.2 Methods  

3.2.1 Extraction  

The 80% methanol extract was prepared using maceration technique by soaking 150 g 

dry powder of Stephania abyssinica leaves with 80% methanol solution (1.8 L) in 

Erlenmeyer flask for 72 h at room temperature. The mixture was filtered through 

(Whatman No. 1) filter paper. The mark was re-extracted successively two times for a 

total of 6 days (ICS-UNIDO, 2008). The filtrates were combined and the solvent was 

removed by evaporation using a rotary evaporator (Buchi labortechnik, Switzerland) at 

40 °C under reduced pressure. The remaining solvent was removed in a water bath to 

obtain a complete dry powdered residue and the yield was calculated to be 27.5 gm. 
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3.2.2 Acute toxicity study  

Acute toxicity test was performed based on the limit test recommendations of OECD 

Guideline 425 (OECD, 2001). On day one, a single female mouse was fasted for 3-4 h 

and given 2000 mg/kg of the extract orally. The mouse was then kept under strict 

observation for any physical or behavioural changes within 24 h, with special attention 

during the first 4 h. Following the results from the first mouse, other four female mice 

were fasted for 3-4 h and administered a single dose of 2000 mg/kg. They were then 

observed in the same manner. The observation continued for further 14 days for any signs 

of toxicity. Observations include changes in skin and fur, eyes and mucous membranes, 

and also respiratory, circulatory, autonomic and central nervous systems, and 

somatomotor activity and behaviour pattern. 

3.2.3 Animal grouping and dosing 

 Mice were randomly divided into five groups of six mice per group. Group I served as 

negative control and received vehicle (2% of Tween 80, p.o, 0.1 ml/10 g). Group II  

served as positive control and treated with standard drugs; morphine (5mg/kg, s.c) for hot 

plate test and (4 mg/kg, s.c) for formalin test, indomethacin (10 mg/kg, p.o) for 

carrageenan test,  aspirin (30 mg/kg, p.o) for writhing test. Group III-V were treated with 

the extract at doses of 100 mg/kg, 200 mg/kg and 400 mg/kg, respectively. Doses were 

selected based on acute toxicity study.  

3.2.4 Acetic acid induced writhing test  

This test was performed as described by Koster et al., cited by (Chattopadhyay et al., 

2012). Albino mice of either sex were divided into their respective groups and treated as 
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described under grouping and dosing. One hour following treatment, mice received i.p. 

injection of 0.6% v/v acetic acid solution at a dose of 10 ml/kg. Five minutes after 

administration of acetic acid, the number of writhes or stretches (a syndrome, 

characterized by a wave of contraction of the abdominal musculature followed by 

extension of hind limbs) was counted for 15 min. A reduction in the number of writhes as 

compared to the control group was considered as evidence for the presence of analgesia, 

expressed as percent inhibition of writhing, which was calculated according to the 

following formula: 

% Inhibition = 
 

 

 

                             no.- number 

3.2.5 Hot plate test  

Franzotti et al., cited by (Dutra et al, 2008), stated that for the hot plate test, mice were 

placed on a hot-plate set at 55 ± 0.5 °C. When the mice licked their fore- and hind paws 

or jumped, reaction time was recorded at different times after oral administration of the 

extract or morphine (5 mg/kg, s.c.) or vehicle (2% Tween 80). Latency time or reaction 

time (in seconds) on the hot plate for each mouse was determined at intervals of 30, 60, 

90 and 120 minutes after treatment with the respective agent (De Sá et al., 2012). A cut 

of period of 15 seconds was observed to avoid damage to the paw (Mamta et al, 2011). 

 

 



21 
 

Percentage latency was obtained by using this formula: 

 

 

To= mean latency time for the control group 

Tt = mean latency time for the test group 

3.2.6 Formalin Test  

This was done as described by Hunskaar and Hole (1987), cited by (Silva et al., 2012).  A 

volume of 20 μl of a 1% formalin solution was injected in the plantar surface of the right 

hind paw to mice pre-treated orally 60 min earlier with the vehicle or extract or pre-

treated 30 min earlier with morphine (4 mg/kg, s.c.). After formalin injection, the mice 

were individually placed in a glass cylinder and were observed from 0-5 min (neurogenic 

phase) and 15-30 min (inflammatory phase). The time spent licking the injected paw was 

recorded for both phases and considered as indicative of nociception. 

The percentage inhibition was calculated using the formula given below: 

 

Where A is mean paw licking time (sec) for the control group and B is mean 

paw licking time (sec) for the treated group. 
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3.2.7 Carrageenan induced mouse paw edema test  

The test was conducted according to the method of Winter et al., cited by (Kaushik   et 

al., 2012), with slight modification. Fifty microliters of 1% carrageenan suspended in 

saline was injected into the plantar side of the right hind paw, different dose of the 

extract, the vehicle and the standard drug (Indomethacin 10 mg/kg, p.o) administered one 

hour prior to carrageenan injection and the paw volume was measured at 0, 1
st
, 2

nd
, 3

rd
, 

4
th
 and 5

th
 hour after the injection using a plethysmometer (Ugo Basile, 7140) (Liao et al, 

2012). Percentage inhibition of inflammation was calculated as (Mamta et al, 2011): 

 

Where Vt is the paw edema volume (ml) in test or standard compound at the 

corresponding time and Vc is the paw edema volume (ml) in control 

3.2.8 Preliminary phytochemical screening  

The methanol extract of S. abyssinica leaves was screened according to Trease and Evans 

(1996), cited by (Musa et al., 2009), for its phytochemical constituents according to 

standard procedures  

Test for sterols/terpenes 

Salkowski test: A little quantity of the extract was dissolved in 1 ml chloroform and to it 

1 ml of concentrated sulfuric acid was added down the test tube to form two phases. 

Formation of red or yellow coloration was taken as an indication for the presence of 

sterols. 
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Test for flavonoids 

Sodium hydroxide test: Two ml of the extract was dissolved in 10% aqueous sodium 

hydroxide solution and filtered to give yellow color, a change in color from yellow to 

colorless on addition of dilute HCl indicated the presence of flavonoids. 

Test for alkaloids 

The extract (0.5 g) was stirred with 5 ml of 1% aqueous hydrochloric acid on a water bath 

and filtered. Three ml of the filtrate was divided into three. To the first 1 ml few drops of 

Dragendoff reagent was added and observed for formation of orange to brownish 

precipitate. To the second, 1 drop of Mayer reagent was added and observed for 

formation of white to yellowish or cream color precipitate.  

Test for tannins 

A small quantity of the extract was boiled with water and filtered. Two drops of ferric 

chloride was added to the filtrate, formation of a blue-black, or green precipitate was 

taken as evidence for the presence of tannins. 

Test for anthraquinones 

Free anthraquinones: The extract was shaken with 10 ml of benzene, the content was 

filtered, and 5 ml of 10% ammonia solution was added to the filtrate, the mixture was 

shaken. Presence of a pink, red or violet color in the ammoniacal layer (lower phase) 

indicated the presence of free anthraquinone. 
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Test for saponins 

About 0.5 g of the extract was shaken with water in a test tube. Frothing which persisted 

for 15 min indicated the presence of saponins.  

3.3 Statistical analysis 

Results were expressed as mean ± standard error of mean (SEM) of responses. The 

results were analyzed statistically using SPSS Software Ver. 16.0. The statistical 

significance was determined using One-way Analysis of Variance (ANOVA) followed by 

Tukey post Hoc test. Two way ANOVA was also used to analyze the progression of 

latency and formation of edema over time. The value, p<0.05 was considered as 

statistically significant. 
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4 Results  

4.1 Acute toxicity study  

The acute toxicity study indicated that the leaf extract of Stephania abyssinica at a dose 

of 2000 mg/kg caused no mortality within the first 24 h and for the next 14 days. Physical 

and behavioural observations of the experimental mice also revealed no visible overt 

signs of acute toxicity like lethargy, tremor, fatigue, paralysis, autonomic and behavioral 

changes. The data suggest that LD50 of the leaf extract is more than 2000 mg/kg. 

4.2 Acetic acid induced writhing test  

Peripheral antinociceptive activity was measured as a reduction in the number of writhes. 

In this test, treatment with the extract (100, 200 and 400 mg/kg) showed a significant 

reduction in the number of writhing compared to the negative control (Table 1). The 

different doses of the extract produced increased inhibition with dose, with maximum 

inhibition observed with the higher dose (400 mg/kg). It is worth noting that the 

inhibition produced by the higher dose was significantly greater than the middle (p< 

0.001) and lower dose (p<0.001) used in the study. Although inhibition of writhing 

produced by the extract, the extent of reduction was significantly lower (p<0.001) for 

(100 and 200 mg/kg) and (p<0.05) for (400 mg/kg) when compared to the standard drug.  
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Table 1: Effect of 80% methanol leaf extract of Stephania abyssinica in acetic acid 

induced writhing test 

 

Data represent mean± S.E.M (n = 6); 
1
p<0.05, 

2
p<0.01, 

3
p<0.001; 

a
: relative to control; 

b
: 

relative to standard; 
c
: relative to 100 mg/kg; 

d
: relative to 200 mg/kg; 

e
: relative to 400 

mg/kg. ASA, acetyl salycilic acid; SM, 80% methanol extract of Stephania abyssinica 

4.3 Hot plate test  

Hot plate method was used to evaluate central antinociceptive activity. All doses of the 

extract produced central analgesic effect by increasing the latency time as compared with 

negative control at all time intervals (Table 2). The increase in latency time observed by 

the lower dose was significantly less than the middle (p< 0.001) and higher dose 

(p<0.001) at all time intervals. The increase in latency time observed by the higher dose 

was significantly greater than the middle (p< 0.001). But the latency shown by all doses 

of the extract was significantly lesser (p< 0.001) than that of the standard drug. Maximum 

percent inhibition was observed at 30 min and there appeared to be a decrease in effect 

with time in all doses of the extract, Two way repeated measures of ANOVA analysis of 

mean latency showed significant (p<0.001) difference in mean latency of the extract and 

 

Group 

Mean No. of writhing ± 

S.E.M 

 

% Inhibition 

 

Tween 80 2% 

 

34.67±1.63 

 

- 

 

SM 100  mg/kg 

 

19.83±1.05 a
3 
b

3
  

 

43 

 

SM200  mg/kg 

 

13.83±1.17 a
3
 b

3
  

 

60.2 

 

SM400  mg/kg 

 

8.33±0.81 a
3
b

1
 

 

76 

 

ASA (30 mg/kg) 

 

3.67±0.33  a
3
 

 

89.4 
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the standard drug across time (Figure 2). There was a difference in the latency of the 

different treatment groups in time. At 30 min, the standard drug resulted in a higher effect 

than  all doses of the extract, however for the rest of the time intervals although the 

standard drug resulted in higher effect than the extract that difference was much less.  

Table 2: Effect of 80% methanol leaf extract of Stephania abyssinica in hot plate test 

Data represent mean± S.E.M (n = 6) ;
1
p<0.05, 

2
p<0.01, 

3
p<0.001; 

a:
relative to control  

b
: 

relative to standard 
c
: relative to 100 mg/kg; 

d
: relative to 200 mg/kg; 

e
: relative to 400 

mg/kg MOR - morphine 10 mg/kg, data in parenthesis show percentage increase in 

latency of licking 

 

 

 

Group 

 

Mean latency time (sec) ± S.E.M 

 

0 min 

 

30 min 

 

60 min 

 

90 min 

 

120min 

 

Tween 

80 2 %  

 

3.64±0.30 

 

3.96±.03 

 

3.73±.08 

 

3.69±0.06 

 

3.07±0.14 

 

SM100  

mg/kg 

 

2.85±0.22 

 

5.18±0.30 

a
1
 b

3
 d

3
 e

3 

(81.8) 

 

4.86±0.08  

a
2
 b

3
 d

3
 e

3 

 
(70.5) 

 

4.68±0.06 

 a
3
 b

3
 d

3
 e

3 

(64.2) 

 

4.71±0.41  

a
3
 b

3
 d

3
 e

3
 

(53.3) 

 

SM200  

mg/kg 

 

3.65±0.14 

 

6.75±0.25 

a
3
 b

3
 c

3
 e

3 

(84.9) 

 

6.27±0.07  

a
3
 b

3
 c

3
 e

3 

(71.8) 

 

5.37±0.16 

 a
3
 b

3
 c

3
 e

3 

(47.1) 

 

5.19±0.06  

a
3
 b

3
 c

3
 e

3
 

(42.2) 

 

SM400  

mg/kg 

 

3.93±0.11 

 

8.36±0.34 

a
3
 b

1
 c

3
 d

3 

(112.5) 

 

7.30±0.32  

a
3
 b

3
 c

3
 d

3 

(85.8) 

 

6.61±0.10  

a
3
 b

1
 c

3
 d

3 

(68.2) 

 

5.98±0.16  

a
3
 b

3
 c

3
 d

3
 

(54.5) 

 

MOR 

5mg/kg  

 

3.86±0.17 

 

14.32±0.1a
3 

(271) 

 

13.76±0.22a
3 

(256.5) 

 

12.03±0.26a
3 

(211.7) 

 

9.89±0.32a
3
 

(156.2) 



28 
 

 

Figure 2: Estimation of mean latency of 80% methanol leaf extract of Stephania 

abyssinica versus time 

 

4.4 Formalin test  

Formalin test was performed to distinguish between the central and peripheral 

antinociceptive action of the extract. Detection of the time of paw-licking showed that 

extract exhibited significant reduction (p<0.001) at (100 and 200 mg/kg) and (p<0.05) at 

(400 mg/kg) doses in both early and late phase of pain responses compared to the 

negative control (Table 3). The middle dose of the extract reduced licking time 

significantly which was greater than the lower (p< 0.001) dose and lower than the higher 

dose (p<0.001) in both phases. The maximum reduction was produced at the highest dose 

for the extract but the reduction of licking by all doses was significantly lower (p<0.001) 

when compared to the standard drug. The percentage inhibition of licking time revealed 

that, the extract doses reduced paw-licking time more significantly in the second phase 

than the first phase.  

          0                30               60               90              120 

Time (minutes) 
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Table 3: Effect of 80% methanol leaf extract of Stephania abyssinica in formalin test 

 

Group  

Licking time (sec) 

 

First phase 
 

Second phase 

 

Tween 80 2%  

 

114.77±1.01 

 

120.24 ± 1.18 

 

 

SM100 mg/kg 

 

109.64 ±.75 a
1
 b

3
 d

3
 e

3 

(4.5) 

 

114.47±1.51 a
1
 b

3
 d

3
 e

3 

(4.8) 

 

SM200 mg/kg 

 

105.26±0.64a
3
 b

3
 c

3
 e

3 

(8.3) 

 

104.60 ± 0.85 a
3
 b

3
 c

3
 e

3 

(13.0) 

 

SM400 mg/kg 

 

97.25 ± 0.79a
3
 b

3
 c

3
 d

3 

(15.3) 

 

87.92 ± 1.27 a
3
 b

3
 c

3
 d

3 

 

(26.9) 

 

Morphine 4mg/kg 

 

50.48 ± 1.65 a
3 

(56.0)
 

 

17.55 ± 1.05 a
3 

(85.4) 

Data represent mean± S.E.M (n = 6) ;
1
p<0.05, 

2
p<0.01, 

3
p<0.001; 

a:
relative to control  

b
: 

relative to standard 
c
: relative to 100 mg/kg; 

d
: relative to 200 mg/kg; 

e
: relative to 400 

mg/kg Data in parenthesis show the percentage decrease of licking time 

4.5 Carrageenan induced paw edema test  

To determine acute-phase inflammation in vivo, a carrageenan-induced paw edema 

experiment was conducted. The effect of all doses of the extract on carrageenan induced 

paw edema test produced significant (p<0.001) reduction of paw edema compared with 

the negative control throughout the observation time (Table 4). Reduction produced by 

the higher dose was significantly greater than the middle (p< 0.001) and lower dose 

(p<0.001) used in the study at all time intervals. The extent of reduction at 100 mg/kg and 

200mg/kg doses was significantly lower (p<0.001) at all time intervals when compared to  

the standard drug. And 400 mg/kg produced significantly lower reduction in paw volume 
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(p<0.05) at 1
st
, 2

nd
 and 3

rd
 h and (p<0.001) at 4

th
 and 5

th
 h when compared to the standard 

drug.   The percentage reduction of edema was higher in the second phase than the first 

phase. Two way repeated measures ANOVA analysis of edema showed significant 

(p<0.05) value and doses of the plant extract showed a difference in paw volume (ml) 

across the observation time (Figure 3). At the different time intervals, the higher dose of 

the extract produced higher effect than the middle and the lower doses, on the other hand 

at all time intervals the effect for the standard drug was higher than the extract. 

Table 4: Effect of 80% methanol leaf extract of Stephania abyssinica in carrageenan 

induced mouse paw edema test 

Data represent mean± S.E.M (n = 6) ; 
1
p<0.05, 

2
p<0.01, 

3
p<0.001; 

x: 
relative to control  

y
: 

relative to standard; 
c
: relative to 100 mg/kg; 

d
: relative to 200 mg/kg; 

e
: relative to 400 

mg/kg IND- indomethacin. The data in parenthesis show the percentage inhibition of paw 

volumey 

 

 

Group 

 

Change in paw volume (ml) 

 

0 hour 

 

1 hour 

 

2 hour 

 

3 hour 

 

4 hour 

 

5 hour 

 

Tween 

80 2 % 

 

0.78±0.02 

 

0.59±0.02 

 

0.74±0.01 

 

0.77±0.01 

 

0.70±0.01 

 

0.65±0.01 

 

SM100 

mg/kg 

 

0.67±0.01 

 

 

0.50±0.01 

a
3
 b

3
 d

3
 e

3 

(15.3) 

 

0.60±0.01 

a
3
 b

3
 d

3
 e

3 

(18.9) 

 

0.64±0.02 

a
3
 b

3
 d

3
 e

1 

(16.9) 

 

0.58±0.01 

a
3
 b

3
 d

3
 e

3 

(17.14) 

 

0.50±0.01 

a
3
 b

3
 d

3
 e

3 

(23.03) 

 

SM200 

mg/kg  

 

0.63±0.01 

 

0.44±0.01 

a
3
 b

3
 c

3
 e

3 

 
(25.4 ) 

 

0.52±0.01 

a
3
 b

3
 c

3
 e

3 

(29.7) 

 

0.57±0.02 

a
3
 b

3
 c

3
 e

3 

(25.97) 

 

0.52±0.01 

a
3
 b

3
 c

3
 e

3 

(25.71) 

 

0.46±0.01 a
3
 

b
3
 c

3
 e

3 

(29.23) 

 

SM400 

mg/kg 

 

0.57±0.02 

 

0.39±0.01 

a
3
 b

1
 c

3
 d

3 

(33.9) 

 

0.49±0.01 

a
3
 b

1
 c

3
 d

3 

(33.8) 

 

0.52±0.02  

a
3
 b

1
 c

1
 d

3 

(32.47) 

 

0.45±0.01 

a
3
 b

3
 c

3
 d

3 

(35.71) 

 

0.41±0.01 a
3
 

b
3
 c

3
 d

3 

(36.92) 

 

IND.10 

mg/kg 

 

0.50±0.01 

 

0.34±0.01 

a
3 

(42.4) 

 

0.42±0.01 

a
3 

(43.2 ) 

 

0.43±0.02 

a
3 

(44.16) 

 

0.40±0.01 

a
3 

(42.86) 

 

0.36±0.01 a
3 

(44.62) 
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Figure 3: Estimation of mean paw volume of 80% methanol leaf extract of Stephania 

abyssinica versus time in carrageenan induced mouse paw edema 

4.6 Preliminary phytochemical screening 

From the preliminary phytochemical study, it was observed that the 80% methanol leaf 

extract of S. abyssinica contained the following secondary metabolites (Table 5). 

Table 5: Preliminary phytochemical screening of 80% methanol leaf extract of Stephania 

abyssinica 

Secondary metabolites Methanol extract 

Alkaloids + 

Flavonoids + 

Tannins  + 

Cardiac Glycosides - 

Saponins + 

Terpenoids - 

Steroids - 

Anthraquinones - 

coumarins - 
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5 Discussion  

Collier et al. and Bentley et al., cited by (Mbiantcha et al., 2012), stated that the acetic 

acid-induced abdominal constriction method was employed to evaluate peripheral 

antinociceptive activity because it is very sensitive and able to detect antinociceptive 

effects of compounds at dose levels that may appear inactive in other methods. In this 

test, the 80% methanol leaf extract of S.  abyssinica significantly inhibited chemical 

induced pain. The higher dose of the extract produced lesser effect compared with the 

standard drug aspirin. Acetic acid irritates the peritoneal cavity leading to stimulation of 

local nociceptors (Konaté et al., 2012). Bentley et al., cited by (Mishra et al., 2011) 

explained that acetic acid induces liberation of endogenous substances such as 5-HT, 

histamine, PGs, bradykinins and substance P, from peripheral sensory nerve endings. 

This suggests that the extract of S. abyssinica leaves might work by suppressing the 

release of these endogenous substances and inflammatory mediators. The writhing test 

shows good sensitivity, as it allows for the effects of weak analgesics, but this test alone 

cannot specify the involvement of central or peripheral activity (Oliveira et al., 2011; 

Okokon et al., 2012).  

In the second model, hot plate test, the extract of S. abyssinica leaves showed central 

analgesic effect. This is evidenced by increase in the latency time or increase in threshold 

of pain by thermal stimuli in a dose-dependent manner. The hot plate test was used to test 

supra-spinal nociception and for determining the involvement of central antinociceptive 

mechanism. The exposure of animal paws to thermal stimuli in the hot plate test leads to 

the development of non-inflammatory, acute nociceptive response (Dutra et al, 2008). 

Greater increase in the latency time was observed at 30 min of interval. Besides there was 
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marked reduction in the percentage latency at 120 minute interval compared with the 

percentage latency at 30 minute interval, which implies that there might be a time 

dependent decrease in activity of the extract. As the hot plate test is a specific central 

antinociceptive test, it was possible that the extract exerted an antinociceptive effect at 

least in part through central mechanisms. The plant extract might do so by acting at the 

periaqueductal gray matter (PAG) of the central nervous system (Imam and Sumi, 2014).  

The formalin test was employed to evaluate the plant extract, since it encompasses 

inflammatory, neurogenic and central mechanisms of nociception (Konaté et al., 2012; 

Meunier et al, 1998). In the test, the plant extract inhibited licking time in both phases of 

nociception. It might be because the plant extract has a characteristic of drugs that act 

centrally and shows a possible interaction with opioid receptors. When comparing the 

percentage reduction of paw licking time of the plant extract between the first and the 

second phases, significant reduction was observed in the late phase of the response for all 

doses. The extract was more effective in acetic acid induced test and on the late phase of 

formalin test. Thus, the leave extract might possess profound peripheral analgesic and 

anti-inflammatory activities than central analgesic effect which involves inhibition of 

inflammatory mediators such as histamine, serotonin, prostaglandins and bradykinin, 

which facilitate sensitization of nociceptive neurons (Imam and Sumi, 2014; Oliveira et 

al., 2011; Konaté et al., 2012).  

 

Carrageenan- induced paw edema is a highly sensitive tool to evaluate the efficacy of 

acute inflammation (Xu et al, 2012). Brooks et al., cited by (Chattopadhyay et al., 2012) 
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explained that in the early hyperemia, 0–2 hour after carrageenan injection, there is a 

release of histamine, serotonin and bradykinin to increase vascular permeability. The 

second accelerating phase of swelling appears in 2-3 h and sustained by release of 

bradykinin, leukotrienes, poly-morphonuclear cells, protease, lysosome like substances 

and PGs produced by tissue macrophages. The extract produced significant reduction in 

paw volume at all doses. Huang et al., cited by (Paviaya et al, 2013), believed that herbal 

preparations may involve multiple sites in their actions. Thus, the extract‟s effect might 

involve inhibition of one or many of the inflammatory mediators. The extract doses 

inhibited paw edema induced by carrageenan more significantly in the second phase 

comparing the results of percentage inhibition of edema in the first phase. There is an 

increase in paw volume on the 3
rd

 hour compared with the other time intervals this might 

be due to the inflammatory edema produced by carrageenan reached its maximum level 

at the third hour (Chiu et al., 2012). The percentage inhibition was increased and reached 

maximally at 5 hour of carrageenan injection. one hour after carrageenan injection, 

reduction in paw volume was measured for all doses of the plant extract and the reference 

drug. 

 

Seibert et al., cited by (Paviaya et al, 2013), noted that several plant extracts showed 

analgesic and anti-inflammatory effect in animal models and their effects have been 

attributed to the presence of triterpenoids, alkaloids, glycosides, tannins and sterols. 

Based on the result, S. abyssinica leave extract possess phytochemical constituents which 

includes flavonoids, tannins, saponins and alkaloids. It seems likely that the S. abyssinica 

analgesic effect observed in the present study could be attributed to one of these active 
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constituents. Alkaloids have anti-inflammatory activity (Chiu et al., 2012).  Flavonoids 

and saponins are well known for their ability to inhibit pain perception as well as anti-

inflammatory properties due to their inhibitory effects on enzymes involved in the 

production of the chemical mediator of inflammation (Kaushik et al., 2012). Flavonoids 

may also increase the amount of endogenous serotonin or may interact with 5-HT2A and 

5-HT3 receptors, which may be involved in the mechanism of central analgesic activity 

(Lee et al., 2005). Flavonoids are also found to target the prostaglandins, which are 

involved in the late phase of acute inflammation and pain. Thus, in the 80% methanol 

leaf extract of S. abyssinica, flavonoids could contribute to suppression of activation and 

sensitization of peripheral chemo-sensitive nociceptors by acetic acid and inhibition of 

inflammatory pain in the late phase of formalin test.  
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6 Conclusion  

In conclusion, the plant extract produced pronounced peripheral analgesic activity than 

central pain inhibition.  The plant extract was also exhibited anti inflammatory effects in 

the present study. This might imply that the plant extract was involved in inhibition of 

inflammatory mediators and pain mediators. The evaluation of analgesic and anti-

inlammatory activity support the traditional claim of the extract of S. abyssinica leaves 

for relieving pain and inflammation in Ethiopian folklore medicine  
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7 Recommendation  

Further studies should be done in the future on the following aspects; 

 Investigation to know the subacute and chronic toxicity of  80% methanol extract 

of S. abyssinica leaves  

 Identification of the particular pharmacological mechanisms that could contribute 

to anti-inflammatory and antinociceptive activity  

 Isolation and fractionation of the crude extract to find the active constituents that 

contributed for reduction of  pain and inflammation  

 Evaluation of the analgesic and anti-inflammatory activity of the plant on chronic 

pain and inflammatory models  
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