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ABSTRACT

Introduction: Several parts of Zea mays (maize) have been used for the treatment of
several ailments including inflammatory conditions.

Objective: to evaluate the modulatory effect on carrageenan-induced inflammation of the
methanol extract of Zea mays cob husk in Albino rats.

Methods: 9.45% maize cob husks methanol extract was obtained by soxhlet extraction
and the phytochemical screening was done. The carrageenan-induced paw edema model
of acute inflammation was carried out to 30 Albino rats which were divided into five
groups, two controls (negative and positive) and three experimental. A single oral
methanol extract (100, 200 or 400mg/Kg) were administered to the experimental groups.

Indomethacin 10mg/Kg was used as positive control. The paw volume up to the

tribiotural articulation was measured at 0, 1, 3 and 6 th hours. Inflammation was
expressed as an increase in paw volume due to carrageenan injection and the percentage

inhibition produced by the extracts was calculated to assess the anti-inflammatory
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activity. Acute toxicity study was conducted. ANOVA test was applied and P value less
than 0.05 were considered significant.

Results: saponins, tannins and polyphenols were present in the plant extract. Doses
below 5000mg/Kg were considered safe. Significant anti-inflammatory activity was
shown at 400mg/Kg after sixth hours.

Conclusions: The anti-inflammatory effect of Zea mays cob husk extract may be
attributed to the presence of saponins, tannins and polyphenols. Percentage inhibition of
inflammation by the extracts showed dose and time dependence. The anti-inflammatory
effect was found significant for safe concentrations of the plant extract.

Keywords: Zea mays, anti-inflammatory activity, carrageenan-induced inflammation.

METHODS
The anti-inflammatory effect of Zea mays cob husk methanol extract was assessed by
determining the percentage inhibition of inflammation induced by a carrageenan

injection.

Plant material
A sample of fresh maize cob husks was collected from Mayuge, Uganda, taken to
Mbarara University of Science and Technology, Faculty of Science, for identification by

the botanist Dr. Eunice Olet and it was given a voucher number: THADEUS 001.

Preparation of Z. maiz methanol cob husk extract
One kilogram of fresh cob husks were washed with distilled water and shade dried. Then

were powdered by a blender and weighed; 1299 of the powdered obtained was soxhlet

extractedl in 80 % methanol for 24 h and then filtered; 12.2g of crude methanol extract

was obtained at a percentage yield of 9.45% wi/w.

Phytochemical screening
Phytochemical analysis was performed on 9.45% methanol extract using some chemical
reactions to identify the presence of secondary metabolites: saponins (foam), alkaloids
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(Dragendorff), phenols and tannins (ferric chloride: FeCl3), glycosides (keller-Killiani),

terpenoids (Libermann-Buchard), flavonoids (Shinoda), reducing sugars (Fehling). 2

Animals
Forty-two Albino rats from 170 to 350g of weight were used. The rats were obtained

from the Animal house of MUST and were kept for two months under controlled

conditions, 23 + 0.5 OC, relative humidity around 50 %, in a 12h:12h alternate light-dark
cycle, food and water add libitum. The Guide for the care and use of laboratory animals

was strictly followed.3

Pain, suffering or distress was minimized both in duration and magnitude to the greatest
possible extent without jeopardizing the aim of the experiment. The method used for
animal’s euthanasia was overdose of anesthesia (three times the anesthetic dose of
sodium pentobarbital) as described by the American Veterinary Medical Association

Guidelines for the Euthanasia of Animals.4

Anti-inflammatory effect

The experiment was carried out following the carrageenan-induced rat hind paw edema

animal model of acute inflammation.> Thirty rats were used and were divided into five
groups of six rats each.

Acute inflammation was provided by injection of 0.1mL of 1% carrageenan into the sub-
plantar surface of rat hind paw. Different doses of the plant extract, the standard and the
negative control where administered 30 minutes before injection of the carrageenan as a
single oral dose:

Group I: indomethacin (10mg/Kg) (standard or positive control)

Group II: Zea mays methanol extract (100mg/Kg)

Group I1I: Zea mays methanol extract (200mg/Kg)

Group 1V: Zea mays methanol extract (400mg/Kg)

Group V: NaCl 0.9% (10mL/Kg) (negative control)

The paw volume up to the tribiotural articulation was measured at 0, 1, 3 and 6t hours.
Inflammation was expressed as an increase in paw volume due to carrageenan injection
and the percentage inhibition produced was calculated.
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Acute toxicity screening

The acute toxicity of the plant was determined by the Lorke’s method 6

Phase 1: Nine rats were divided into three groups of three rats each. Each group were
administered different doses (10, 100 and 1000 mg/Kg) of test substance.

Phase 2: Three rats were divided into three groups of one animal each. The rats were
administered higher doses (1600, 2900 and 5000 mg/Kg) of test substance.

In both phases the animals were placed under observation for 24 hours to monitor their

behavior as well as mortality. LDgq was calculated.

Statistical analysis
Statistical analysis was carried out using SPSS (version 16.0) software. The mean
differences were calculated by two-way ANOVA test and P value less than 0.05 was

considered significant.

RESULTS
Phytochemistry
The phytochemical screening of the plant extract found a positive reaction to

polyphenols, tannins and saponins. Reducing sugars were present in trace quantities.

Acute toxicity
No mortality was observed within 24 hours. The animals did not show any physiological

signs of toxicity. Therefore the LDgq of the plant extract was considered to be higher
than 5000mg/Kg.

Anti-inflammatory study

Was observed a mean increase in paw size due to carrageenan injection and significant
values were those of the extract 400mg/Kg at the sixth hour and indomethacin 10mg/kg
after the third and sixth hour. (table 1)
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Table 1. Mean increase in paw size due to carrageenan injection

Mean increase in paw size + SEM {(mm)

Treatment Dose/Kg 1 hr 3 hr 6 hr
Macl 10 mL 3.00+0.52 2.83+0.60 2.67+0.49
Extract 100 mg 2.17+0.79 2.00+0.86 1.50+0.50

200 mg 2.83x0.60 1.83x+0.40 1.00x+0.26
400 mg 2.67+0.67 1.50+0.50 0.33x0.21*=
Indomethacin 10 mg 2.67+0.49 0.67+0.33%* 0.33+£0.21%

Values are expressed as Mean£5SEM (n=86),
** P<0.05 significantly different from negative control

Graph 1 shows the percentage inhibition of inflammation of the different administered
doses. They show dose dependence as inhibitory activity increases with increase in dose.
After six hours the extract (400mg/kg) has the same inhibition as the positive control

(indomethacin 10mg/kg).
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DISCUSSION

The screened Z. maiz methanol husk extract contained polyphenols, tannins and saponins

in high concentrations, which match with those components reported by Owoyele and
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collaborators.” These phytochemicals have been reported to be linked to various degrees
of anti-inflammatory effect.8:9

The effect of the methanol extracts on carrageenan-induced edema was time dependent
being significant after sixth hours of edema induction and at the highest dose
(400mg/Kg). Mean increase in paw size was inversely proportional to the anti-
inflammatory activities.

From a study carried out by Owoyele and collaborators using the aqueous extract of the
same plant part, percentage inhibition of the extract at doses of 200mg/Kg at the third and
fifth hour was 31.43% and 78.13% respectively as compared to the 35.3% and 62.5% (at
sixth hour not fifth as for the aqueous) of the methanol extract. The percentage inhibition

at high doses (400mg/Kg) of the methanol extract was the same as that of the positive

control (indomethacin 10mg/kg).”

The development of inflammation induced by carrangeenan is believed to be biphasic.
The initial phase (0 -1hr) is due to release of serotonin, bradykinin and histamine. The
second phase (1 -6hrs) is due to release prostaglandins and induction of COX-Il. The

inflammation is maximal after 6hrs and lasts for a total of 10 hours.® Because significant
anti-inflammatory activity of the extract was only found in the second phase of induction,
the probable mechanism of action of the metabolites identified is through inhibition of the
second phase of carrageenan induced edema which is associated with prostaglandin

release and cyclooxygenase Il enzyme stimulation.

CONCLUSIONS

Taking into account our findings it can be concluded that Zea maiz cob husks methanol
extract has anti-inflammatory activity which may be attributed to the presence of
polyphenols, tannins and saponins. Percentage inhibition of inflammation by the extracts
showed dose and time dependence. The anti-inflammatory activity was found significant

for safe concentrations of the plant extract.

REFERENCES
1. Norsyamimi H, Markom M, Anuar N, Harlina DW, Syarul NB, Noor NM. Antioxidant
and antibacterial assays on Polygonum minus extracts: Different extraction methods.

(o) RN Esta obra estda bajo una licencia https://creativecommons.org/licenses/by-nc/4.0/deed.es ES



https://creativecommons.org/licenses/by-nc/4.0/deed.es_ES

Revista Cubana de Investigaciones Biomédicas. 2019;38(1):e150

International Journal of Chemical Engineering [Internet]. 2015 March [cited 2015 Jun 7];
2015:[about 21 p.]. Available from: http://www.hindawi.com/journals/ijce/2015/826709/

2. Khandelwal KR, Vrunda S. Practical Pharmacognosy Techniques and Experiments.

231d ed. New Delhi, India: Nirali Prakashan; 2013

3. National Research Council. Guide for the Care and Use of Laboratory Animals: Eighth
Edition. Washington, DC: The National Academies Press; 2011.

4. AVMA Guidelines for the Euthanasia of Animals: 2013 Edition. American Veterinary
Medical Association. ISBN 978-1-882691-21-0.

5. Dzoyem JP, McGaw LJ, Bakowsky V. Anti-inflammatory and anti-noceptive activities
of African medicinal spices and vegetables. In: Kuete V, editor. Medicinal spices and
vegetables from Africa: Therapeutic potential against metabolic, inflammatory, infectious
and systemic diseases. Dschang, Cameroon: Academic press; 2017. p. 239-270

6. Chinedu E, Arome D, Solomon AF. A new method for determining acute toxicity in
animal models. Toxicol Int [Internet]. 2013 Sep-Dec [cited 2016 Feb 20];20(3):[about 8
p.]. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3877490/

7. Owoyele BV, Negedu MN, Olaniran SO, Onasanwo SA, Oguntonye SO, Sanya JO, et

al. Analgesic and anti-inflammatory effects of aqueous extract of Zea maiz hook in male
Wistar rats. Journal of Medicinal food. 2010;13(2):343-47

8. Mohammed MS, Osman Wadah JA, Garelnabi Elrashied AE, Osman Z, Osman B,
Khalid Hassan S, et al. Secondary metabolites as anti-inflammatory agents. JPhyto.
2014;3(4):275-85

9. Soltani M, Baharara J, Namvar F. Evaluation of cytotoxicity and anti-inflammatory effects

of saponin isolated from Holothuria leucospilota Sea cucumber. Journal of Cellular
Immunotherapy [Internet]. 2015 Dec [cited 2016 Feb 20];1(1):[about 11 p.]. Available from:

https://www.researchgate.net/publication/289998365 Evaluation of cytotoxicity and anti-

inflammatory effects of saponin isolated from Holothuria leucospilota Sea cucumber

(o) RN Esta obra estda bajo una licencia https://creativecommons.org/licenses/by-nc/4.0/deed.es ES



https://creativecommons.org/licenses/by-nc/4.0/deed.es_ES
http://www.hindawi.com/journals/ijce/2015/826709/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3877490/
https://www.researchgate.net/publication/289998365_Evaluation_of_cytotoxicity_and_anti-inflammatory_effects_of_saponin_isolated_from_Holothuria_leucospilota_Sea_cucumber
https://www.researchgate.net/publication/289998365_Evaluation_of_cytotoxicity_and_anti-inflammatory_effects_of_saponin_isolated_from_Holothuria_leucospilota_Sea_cucumber

