Metadata, citation and similar papers at core.ac.uk

Provided by Journals Of University Of Gezira

EDITORIAL
Investigation of anti -nociceptive activity of Zingabeel (Zingiber officinale) on acetic
acid induced writhing in rats

Enas M Awad®, Elhadi M Mohamed Ahmed? and Tarig M. Hashim El-hadiya®

1. Department of Pharmaceutical Chemistry, Faculty of Pharmacy, University of Gezira
2. Department of Pharmacognosy, Faculty of Pharmacy, University of Gezira.

3. Unit of Pharmacology and Ther5apeutics, School of Pharmacy, University of EI-Ahfad.

Corresponding author: Enas M Awad. Department of Pharmaceutical Chemistry, Faculty of Pharmacy,
University of Gezira. Tel. 00249-511 854501 Fax: 00249 511 842726

Abstract:

This study was carried out to test for antinociceptive effect of the methanolic extract of ginger using
acetic acid induced writhing in rats and compared to morphine and diclofenac sodium as standard drugs.
The methanolic extract of ginger, showed dose dependent responses whereas 50 and 100mg/kg produced
100%protection against writhing induced by acetic acid (0.6 % i.p.) . This protection supersedes the
effect of diclofenac sodium (25, 50 and 75 mg/kg). On the other hand morphine (2.5- 10 mg/kg),
exhibited 100% protection against writhing induced by acetic acid.

Therefore we can conclude and recommend that, ginger is a potential source of new and effective anti-
nociceptive agent(s). Bioassay guided fractionation for the methanolic extract of ginger should be
investigated for the determination of active ingredient(s), and to elucidate their mechanism of action.
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Introduction:

Ginger (Zingiber) is the scraped or unscraped rhizome of Zingiber officinale (Zingiberaceae). Common
names are: ginger, ginger root, black ginger, zingiberis rhizome. Ginger is used as a common cooking
spice in a variety of foods and drinks, including ginger bread, ginger snaps, ginger sticks, and ginger
ale®. It is grown in many parts of the world, including Jamaica, China, India and Africa®. In the fresh
ginger rhizome, the gingerols were identified as the major active components and 6-gingerol [5-hydroxy-
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1-(4-hydroxy-3-methoxy phenyl) decan-3-one] is the most abundant constituent in the gingerol series.
The powdered rhizome contains fatty oil, protein, carbohydrates, crude fiber, ash, water and volatile oil.
In dried ginger powder, shogaol a dehydrated product of gingerol is a predominant pungent constituent ©.
Ginger products are available as extracts, tinctures, capsules, and /or oils. Fresh ginger root can also be
purchased and prepared as a tea'”). Ginger has an antitumor activity and it has been demonstrated in
several in vitro animal experiments. Human clinical trails have examined ginger's antiemetic effects
related to motion sickness, post operative, pregnancy-related and chemotherapy related nausea and other
causes. Ginger was found to produce cardio tonic, central nervous system (CNS) and enhanced
testosterone production effects™. Also ginger used in asthma, athlete’s foot, acne, mumps, gingivitis,
ringworm (tinea), mouth ulcer and sore throat.

Pain is the most common symptoms that motivate a person to seek professional help and it differs
from other sensations in that it sounds a warning that something is wrong®. Thousands of years ago,
various forms of natural plant substances have been used to treat pain disorders. It was not until the 19™
century when individual compounds were isolated from these substances. These compounds were
determined to posses the desired effects of understanding of complex mechanisms involved in pain
transmission and pain relief. They include: Salicin (Salix), morphine (Opium), tetrahydrocannabinol
(Canabis) and capsaicin (Capsicum) and they showed undesirable side effects®". Such findings have
highlighted the importance of discovering novel analgesics/ antinociceptive compounds with idealistic
pharmacological profiles (no side effects, no addictive potential).

Previous clinical trials exploring the anti-inflammatory and pain-relieving effects of ginger have
provided mixed results, the majority of which showing a tendancy toward pain relief greater than
placebo but less than traditional anti-inflammatory drugs™®. Ginger is reported in Ayurvedic and Tibb
system of medicine to be useful in rheumatic disorders™?.Data reported by Sepahvand et al. (2010)*?
indicated that ginger extract has beneficial influence on morphine analgesia and can be an efficacious
adjunct for pain management. The analgesic and anti-inflammatory effects of 6-gingerol, which is the
pungent constituent of ginger, were investigated by Young et al.(2005) V. It was found to produce an
inhibition of acetic acid induced writhing response and formalin induced licking time. In this study the
methanolic extract of ginger was used to investigate the significance of this edible plant as antinociceptive
drug.

Materials and Methods

Plant material: Rhizomes of the plant Zingiber officinale were purchased from Wad.Medani local
market in June 2010.

Preparation of extract: The dried rhizomes were grind with a hammer mill to a coarse powder, 150g of
the dried ginger powder was macerated in methanol (Moody Company, Saudi Arabia) over a period of 72
hours (hrs.) at room temperature. The resulted solution was filtered by filter paper (quality special 002,
size 11cm), evaporated at room temperature (24 hrs) to a brown semi-solid mass, which was kept as ready
for use.
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Drugs: Diclofenac sodium 75mg/5ml (Shangahi, Sudan) and morphine 10mg/ml (Darou Pakhsh, Iran)
were used as standared drugs. Acetic acid ( Central Drug House (P) LTD , India ) was used to induce
writhing in rats as 0.6% solution.

Experiments: In this study rats (150-200gm) of both sexes in five groups of rats gn:S) were used for the
methanolic extract of ginger (test groups). As described by Woode, et al. (2009)*?, ginger was
administered intraperitoneally (i.p.) for different groups (1-5) separately in doses of 5,10, 25, 50 and 100
mg extract /kg. Thirty minutes later each rat thereafter received acetic acid (0.6% i.p.) in a dose of 10
ml/kg , which known to induce writhing in rats. For the control, nine groups (n=5) were used whereas,
control group A was untreated, control group B was treated with vehicle (Tween,, 5% i.p.) 10ml/kg,
while the remaining seven groups were treated with standared drugs, of which four groups received
morphine (2.5, 5, 7.5 and 10 mg/kg i.p.) that known to act centrally and peripherally to relive pain and
three groups received diclofenac sodium in doses of (25, 50 and 75 mg/kg i.p.) that known to act only
peripherally. Acetic acid (0.6%) by i.p. route in a dose of 10 ml/kg was given for the control animals 30
minutes later. Results observed 10 minutes after acetic acid administration are presented in Table 1 as
mean number of writhes + standard deviation (SD) using SPSS version16. Percentage of protection from
writhes induced by acetic acid was calculated as followed:

MWut - MWt

% protection = MWt x 100
u

Where:
MWout = Mean number of writhes of an untreated group (control A).

MWt = Mean number of writhes of a treated group.

Results and Discussion:

Table (1) represents the total number of writhes induced by acetic acid 10 minutes after its administration
in different groups of treated and untraeted rats during an observational period of 20 minutes.

Table 1: Effect of ginger, morphine and diclofenac on acetic acid induced writhing in rat.

. Mean of writhing | Protection
Treatment Dose (i.p.) +SD %
Control group A 0.00
0.00 35.4+8.56
(untreated)
Control group B 33.6 £0.577 5.08
(Tween » 5% - 10mL/kg
treated)
100 mg/kg 00 100
Ginger 50 mg/kg 00 100
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(test) 25 mg/kg 1+£0.155 97.2
10 mg/kg 8 £8.49 77.4
5 mg/kg 13+2.83 63.3
75 mg/kg 140 97.2
Diclofenac sodium 50 mg/kg 0.67 £1.155 98.1
(Standared drug) 166 12887 953

25 mg/kg e '
10 mg/kg 00 100
7.5 mg/kg 00 100

Morphine
5 mg/kg 00 100
(Standared drug)

2.5 mg/kg 00 100

Results showed that, the methanolic extract of ginger exhibted dose dependent responses whereas 50 and
100 mg/kg produced 100%protection against writhing induced by acetic acid. This protection supersedes
the effect of diclofenac (25, 50 and 75 mg/kg), and equal to morphine (2.5 — 10 mg/kg i.p.) which,
exhibited 100% protection against writhing induced by acetic acid in rats.

Acetic acid induces pain by releasing endogenous substances that excite pain nerve endings
centrally and peripherally. The observed abdominal constriction produced by acetic acid is related to the
sensitization of nociceptive receptors to prostaglandins™V. Diclofenac and other non steroidal anti-
inflammatoty drug (NSAIDs) are known to inhibit the number of writhes by inhibiting cyclooxygenase in
peripheral tissue, thus interfering with the mechanism of transduction in primary afferent nociceptors by
blocking the effect or the synthesis and/or release of inflammatory mediators (prostaglandins). Morphine
acts by combining with opioid receptors, which are found in the central nervous system and the peripheral
sites @, This analgesic / antinociceptive effects of ginger may be attributed to the pungent constituent 6-
gingerol****19) 1t is clearly shown in (Table 1) that the effect produced by diclofenac sodium which acts
only on the peripheral sites is lower than the effect produced by morphine and/or ginger, which in this
sense seems to act on both central and peripheral sites of action.

Conclusion and Recommendation:

In conclusion, this study provides important information and new area for research. The edible plant,
ginger in doses of 50-100 mg/kg may exhibited both peripheral and central effects as it is superior to
diclofenac and equal to morphine as a potential antinociceptive agent. Bioassay guided fractionation for
the methanolic extract of ginger should be investigated for the determination of active ingredient(s), and
to elucidate their mechanism of action.



EDITORIAL
Acknowledgements:

We would like to express our thanks to pharmacists in Wad Medani Teaching Hospital for providing
morphine, and to the fifth year students (batch 28), Faculty of Pharmacy University of Gezira for the
laboratory work assisstance, Asma Abbas Mohammed Ali, Asmahan Abd ALmonim Ismail, Safa
ALsindy Abd ALrahman and Nosiba Ibrahim Mohammed .

References:

1. Wolters Kluwer. Complete ginger information [online]. 2009. Available from http://www.drug.com,[
assessed on 19 February 2010].

2. Trease and Evans. Biological and geographical source of drugs, Pharmacognosy, Fifteenth edition.
2005 (PP) 13: Saunders.

3. Awang DVC, Ginger. Can Pharm Journal, 1992.

4. Fatima, J. Ginger and its medicinal uses [online]. 2007. Available from: http:_ //
wwwe.articlebace.com/ environment — article / ginger and its medicinal uses - 111231- html
[assessed 23 February 2010].

5. Woolfrey, S and Kapur, D. Pain, Clinical pharmacy and Therapeutics. Third Edition: Churchill
Livingstone. 2005 Pp. 495-508.

6. John, HB and John, MB. Analgesic agents. Wilson and Gisvold's text book of Organic Medicinal and
Pharmaceutical Chemistry, Eleventh edition. Lippincott Williams and Wilkins. 2004 Pp. 731 - 759.

7. Christopher, R and Stephen, S. Analgesic Substances derived from Natural Products (nutraceuticals).
Life Sciences. 2005 (78): 476 — 484 .

8. 0zgoli,G; Goli,M and Moattar,F. Comparison of effects of ginger, mefenamic acid and ibuprofen on
pain in women with primary dysmenorrheal. Journal of Altern Complement Med. 2009
Feb;15(2):129-132.

9. Srivastava,KC and Mustafa, T. Ginger (Zingiber officinale) and rheumatic disorders. Med
Hypotheses. 1989 May;29(1):25-28.

10. Sepahvand,R; Esmaeili-Mahani,S; Arzi,A; Rasoulian,B and Abbasnejad,M. Ginger (Zingiber
officinale Roscoe) elicits Antinociceptive properties and potentiate morphine-induced analgesia in rat
radiant heat tail flick test. Journal of Med Food. 2010 Dec;13(6):1397-1401.

11. Young,HY:; Luo,YL;Cheng,HY; Hsieh, WC; Liao,JC and Peng,WH. Analgesic and anti-inflammatory
activities of 6-gingerol. Journal of Ethnopharmacol. 2005 Jan 4;96(1-2):207-210.

12. Woode,E; Boakye-Gyasi,E; Ainooson, G. K. C, and Duwiejua. M. Anti-nociceptive Effects and the
mechanism of Plaisota hirsute K. Schum, Leaf extract in murine modles. International journal of
Pharmacognasy. 2009 (5):101-113.

13. Bhattarai,S; Tran,VH and Duke,CC.The stability of gingerol and shogaol in aqueous solutions.
Journal of Pharmceutical Sciences. 2001; (90) :1658-1664.

14. Goyal,RK and Kadnur,SV. Beneficial effects of Zingiber officinale on goldthioglucose-induced
obesity.Fitoterapia. 2006 (77):160-183.

15. Jiang,H; Xie,Z, Koo,HJ; McLaughlin; Timmermann,BN and Gang,DR. Metabolic profiling and
phytogenetic analysis of medicinal Zingiber species: Tools for authentication of ginger (Zingiber
officinale Rosc.). 2006 (67): 232-244.



http://www.drug.com/

EDITORIAL
16. Kiuchi,F; Iwakami,S; Shibuya,M; Hanaoka,F and Sankawa,U. Inhibition of prostaglandin and
leuktriene biosynthesis by gingerols and diarylheptanoids. Chem Pharm Bull. 1992 (40): 387-391.



