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Abstract

This research evaluated antidibetic potential of methanolic leaves extracts of
Khaya anthotheca in streptozotocin induced albino rats. Khaya anthotheca a
member of Meliaceae family is traditionally used for treating several ailments.
Diabetes is a chronic condition that develops when the pancreas is unable to
secrete sufficient amounts of insulin or when the body fails to utilise the
insulin that is produced. The leaves were harvested in Sukundi road Wukari
and air dried for four weeks, the leaves were pulverized into powder using
manual blender and stored in an air tight container. Extraction was done with
absolute methanol; the extract was filtered using mesh and the filtrate was
concentrated at 680C. two grams of the filtrate were used for the study; the

remainder was used to treat the animals. Using 40 mg/kg body weight of
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streptozotocin, the animals were divided into 5 groups of 4 each. Following a
fourteen-day course of treatment, the animals were sacrificed; the blood was
drawn through heart puncture and tested for blood sugar using a glucometer.
One-way analysis of variance (ANOVA) was used for statistical analysis. Result
of blood sugar level showed significant reduction in all the test groups
(p<0.05) except group 2 which showed no significant reduction when
compared to the normal control. Conclusion: This study therefore suggests the
use of Khaya anthotheca as a diabetic agent and for treatment of diabetes.
Further studies are needed to discover the bioactive constituent of the plant
responsible for this anti-diabetic activity as well as other pharmacological

activities in clinical trials.

Keywords: Khaya Anthotheca, Methanolic Extract, Anti-Diabetes, Albino
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INTRODUCTION

Diabetes is a chronic disorder that can be caused by either inadequate insulin synthesis by
the pancreas or inadequate insulin uptake by the body. On the other hand, high blood
sugar levels are brought on by the pancreas' insufficient beta cell production and
inadequate insulin release. Uncontrolled diabetes frequently causes hyperglycemia, or high
blood sugar, which gravely harms a number of organs, including nerves and blood vessels;
renal failure; liver; heart; and retinopathy [1]. According to [2], high blood sugar over the
long term promotes general oxidative stress, retinopathy, foot damage, hearing loss, and
skin diseases (bacterial and fungal infections).Most studies indicate that diabetes mellitus is
a significant contributor to hepatopathy, a condition that threatens the lives of patients
with diabetes [3]. According to [4], diabetes mellitus is the primary cause of renal failure
today, which leads to vascular disorders like heart failure, strokes, and circumferential
vascular illnesses. Diabetic retinopathy is a significant cause of blindness due to damage to
the tiny capillary blood vessels [5]. Free radicals also accelerated liver illness and ultimately
cause hepatocyte destruction, which resulted in liver fibrosis [6,7]. The most popular forms
of treatment for diabetes mellitus right now are insulin and oral treatments [8]. According

to [9], over 35% of type 2 diabetic patients use alternative therapies to manage their
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condition. Numerous well-known herbs have recently been utilized to treat diabetes. Drugs
created from chemicals are more dangerous than remedies made from plants [10]. By
enhancing insulin secretion in the pancreatic cells and enhancing the sensitivity of cell
receptors to insulin, these traditional botanicals have been utilized as an antithyperglycemic,
which regulates blood sugar levels [11]. According to [12], over 85% of the inhabitants of

developing nations still use herbal treatments.

African traditional medicine use the herb Kbaya anthothecaas remedyto a variety of
conditions, including helminthiasis, malaria, gonorrhoea, stomach discomfort, and migraine
[13,14]. According to [15], the Khaya species can be use to treat dermatomycosis,
rheumatism, fever, cough, stomach discomfort, and convulsions. Khaya anthotheca aqueous
extract is empirically used in Cameroonian traditional medicine to treat postmenopausal
women's vaginal dryness and anxiety [16]. Anxiety, memory loss, and diseases in mouse

brain and ovaries caused by vanadium are likewise lessened by Khaya anthotheca [17].

METHODS
Materials

Mortar and pistle, beakers, Conical flask, Spatula, Filter paper (Whatman No.1), Masking
tape, Hand gloves, Cotton wool, face mask, Separating funnel, Digital analytical weighing
balance (OHAUS: PA-4120), Refrigerator (HTF-146F), Thermostatic Water Cabinet
(MODEL: HH-W420), Micro pipette, Test tubes and Test tube racks, and sample bottles,

Glucometer (Accu chek)
Chemicals and Reagents

Methanol, distilled water, 75% of alcohol, streptozotocin (STZ) were purchased from
Justlab Nigeria Limited 140 Isolo road Egbe - Okotun, Lagos - Nigeria. All chemicals used
were of highest quality.

Plant collection and identification

The Kbhaya anthotheca Leaves was rinsed under running water and air dried. To prevent
ultraviolet light from eliminating the active ingredients, the leaves were air-dried
under shade [18,19]. Using a mortar and pestle, the dried leaves were ground into a fine

powder and kept in an airtight container until required.
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Experimental animals

Thirty-five (35) wistar albino rats weighing 100-200g (male) are separated into five groups,
each group containing seven animals (n=7) and kept in aluminium cages based on standard
of keeping laboratory animals of federal umiversity Wukari. After which it is allowed to fast
for 24hours diabetes was induced by administration of streptozotocin (40mg/kg)
intraperitoneally to all animal except normal control animal. Treatment with the plant

extract was administered daily for 14 days via oral route.
Determination of % yield of extract

The percentage yield of the extract of Kbaya anthotheca was determined by weighing the
coarse sample before extraction and the Khaya anthotheca ethanol leaves extract after

concentration and then calculated using the formula.
Experimental model for induction of diabetes

A single dose of 40 mg/kg streptozotocin (STZ) was administered intrapetitoneally to the
animals to induce diabetes. To eliminate impurities that can have detrimental biologic
actions, STZ was formulated at a pharmaceutical-grade level by Zanosar Teva

Pharmaceuticals in Irvine, California.

Experimental design

The rats were randomly allocated to five groups, each of the group containing seven rats.
The rats were given various treatment via oral route accordingly;

Group I: Diet/water (Normal control).

Group II: Induced diabetes streptozotocin 40mg/kg body weight + diet/water (Negative

control)
Group III: Treated with 50mg/kg body weight Khaya anthotheca leaves extract
Group IV: Treated with 150 mg/kg body weight Khaya anthotheca leaves extract

Group V: Treated with 300 mg/kg body weight Khaya anthotheca leaves extract
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Estimation of levels of fasting blood glucose

Using an accu-check active glucometer, the rats' fasting blood glucose levels were

determined. To measure blood glucose concentration in mg/dL for each rat in each group

at the end of 14 days, feed was withheld from the rats the night before the blood glucose

check to measure fasting blood glucose, the tail vein was pricked, and blood from the tail

was made to drop on the strip, which was then inserted in the glucometer.

Random Blood Glucose of Rats Administered Crude Methanolic Extract of Leaves

of Khaya Anthotheca

Table 1: Result of random blood glucose of rats administered crude methanolic extract of

Leaves of Kbaya anthotheca

Parameter Group 1 Group 2 Group 3 Group 4 Group 5
Normal Negative 50 mg/kg | 150 mg/kg | 300 mg/kg
control control 40 | bwt. bwt. bwt.

mg/kg  bwt. | Methanolic Methanolic | Methanolic

streptozotocin | extract of | extract  of | extract of
Leaves of | Leaves of | Leaves of
Khaya Khaya Khaya
anthotheca anthotheca anthotheca

RBG(mg/dL) | 76.67£4.51= | 182.67£12.424 132.67+3.51¢ | 98.67£3.51> | 80.67%£5.692

Results are expressed as mean * standard deviation (N=7) Means with same superscript

are not statistically significant, while means with different superscript are statistically

significant. Legend:

RBG = Random blood glucose

Paramete | Control | Diabetic | glibenclami | Treatment Groups with leaves Khaya anthotheca
rs control de methanol extract
100 200 300 400 500
Creatinin | 1.00+0.3 | 1.35%1.4 | 0.86£1.47 | 0.63%£1.6 | 1.21£0.0 | 1.08%0.0 | 0.98+0.1 | 0.78%0.1
e 4 5% 7 5 4 1 3*
Utea 35.6716. | 47.88%2. | 38.24%1.57 | 34.14+2. | 32.89+1. | 31.11£2. | 30.04%1. | 33.62%2.
56 41 21 26 88 78 19
Protein 577%7.6 | 7.9810.2 | 6.2240.69 | 5.58%0.4 | 5.42%+0.5 | 5.89+0.7 | 6.11£0.2 | 6.34%0.3
3 7 7 5 7 3 1
Albumin | 3.5520.6 | 4.5240.4 | 4.1810.22 3.5940. | 3.49%0.5 | 3.46%0.3 | 3.22+0.5 | 3.14%0.1
8 3 58 1 2 3 6
AST(U/ | 22.35%3. | 30.4%+1.5 | 27.41£0.33 | 27.18%2. | 23.12%1. | 24.44%1. | 24.63+1. | 24.98%1.
D 79 6 33 22 78 78 87
ALT@U/ | 12.89£0. | 18.59£1. | 23.73+0.26 | 19.474£3. | 17.22+4. | 19.2242. | 19.58%2. | 23.66X2.
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D 86 23 37 01 32 32 31
ALP 27.67%£1. | 36.51%1. | 26.46£1.19 | 22.75%3. | 21.36%3. | 22.25+4. | 22.64%4. | 24.12%5.
(U/L) 18 39 11 41 66 16 66

RESULTS AND DISCUSSION

Result of random blood glucose showed that blood glucose was raised significantly
(p<0.05) upon induction with 40 mg/kg streptozotocin in group 2 (negative control) when
compared to normal control (group 1). Administration of 50 mg/kg methanolic extracts of
leaves Khaya anthotheca after induction was able to lower blood glucose significantly (p< 0.05)
when compared to negative control and was above normal control significantly (»<0.05).
Administration of 150 mg/kg methanolic extracts of leaves Khaya anthotheca lowered blood
glucose significantly (p< 0.05) to a level close to normal. Administration of 300 mg/kg
methanolic extracts of leaves Khaya anthotheca lowered blood glucose significantly (p< 0.05)
when compared to negative control, and to a level that showed no significant difference
(> 0.05) when compared to normal control. This showed that methanolic extracts of leaves
Kbhaya anthotheca has a potential to be use as hypoglycemic agent, it also showed that the

methanolic leaves extract is dose dependent.

Table 2: didn’t show any significant alteration in the plasma creatinine urea, protein, and
albumin, ALT, AST and ALP measurements of the diabetic rats compared to the control.
However, the plasma creatinine measurements were significantly (p <0.05) elevated in

diabetic rats not treated.

CONCLUSION

According to the findings in this study, the Khaya anthotheca leaves fraction has
antihyperglycemic. This is due to the treated rat’s significant drop in blood glucose levels as
compared to the diabetic animals left untreated. Khaya anthotheca leaf fraction may be
used as a potential effective agent for the management of diabetes that is less expensive,
easily accessible, and site-harming due to the antihyperglycemic activity displayed by
methanolic extract of Khaya anthotheca leaves. This research suggests that long-term
treatment with Khaya anthotheca methanolic leaves extract may achieve long-term

regulation of blood glucose. Identification and isolation of the active ingredient is
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responsible for lowering blood glucose in Khaya anthothecaleaves extract should be done.

Further study on mechanism of action of Khaya anthothecaleaves extract in treatment of

diabetes should be considered. However, no significant changes or alteration was observed

on the biochemical parameters tested.

REFERENCES

1.

10.

11.

Akinnuga AM, Bamidele O, Ebunlomo OA, Adeniyi OS, Adeleyea GS, Ebomuche LC.
(2010). Hypoglycaemic effects of dietary intake of ripe and unripe lycopersicon

esculentum (tomatoes) on streptozotocin-induced diabetes mellitus in rats. Online |
Biol Sci. 10:50-3.

El-Serag HB, Tran T, Everhart JE. (2010). Diabetes increases the risk of chronic liver
disease and hepatocellular carcinoma. Gastroenterology. 2004 Feb 1;126(2):460-8.
Available at:https://doi.org/10.1053/j.gastro.2003.10.065

De Marco R, Locatelli F, Zoppini G, Verlato G, Bonora E, Muggeo M. (1999). Cause-
specific mortality in type 2 diabetes. The Verona Diabetes Study. Diabetes care. May
1;22(5):756-61. Available at:https://doi.org/10.2337/diacare.22.5.756

Umar A, Ahmed QU, Muhammad BY, Dogarai BB, Soad SZ. (2010). Anti-
hyperglycemic activity of the leaves of Tetracera scandens Linn. Merr. (Dilleniaceae) in
alloxan induced diabetic rats. Journal of Ethnopharmacology. Aug 19;131(1):140-5.
Available at:https://doi.org/10.1016/4.jep.2010.06.016

Brownlee M. (2005). The pathobiology of diabetic complications: a unifying
mechanism. diabetes. Jun 1;54(6):1615-25. Available at
https://doi.org/10.2337 /diabetes.54.6.1615

Albano E. (20006). Alcohol, oxidative stress and free radical damage. Proceedings of the
nutrition society. Aug;65(3):278-90. Available
at: https://doi.org/10.1079/PNS2006496

Novo E, Parola M. (2008). Redox mechanisms in hepatic chronic wound healing and
fibrogenesis.  Fibrogenesis &  tissue  repair.  Dec;1(1):1-58.  Available
athttps://doi.org/10.1186/1755-1536-1-5

Rendell M. (2004). The role of sulphonylureas in the management of type 2 diabetes
mellitus. Drugs. Jun;64:1339-58. Available at: https://doi.org/10.2165/00003495-
200464120-00006

Yeh GY, Eisenberg DM, Kaptchuk TJ, Phillips RS. (2003). Systematic review of herbs
and dietary supplements for glycemic control in diabetes. Diabetes care. Apr
1;26(4):1277-94. Available at:https://doi.org/10.2337 /diacare.26.4.1277

Ghorbani A. (2013). Best herbs for managing diabetes: a review of clinical studies.
Brazilian ~ Journal =~ of  Pharmaceutical =~ Sciences.  49:413-22.  Available
at:https://doi.org/10.1590/51984-82502013000300003

Hui H, Tang G, Go VL. (2009). Hypoglycemic herbs and their action mechanisms.
Chinese Medicine. Dec;4(1):1-1. Available at:https://doi.org/10.1186/1749-8546-4-11

216 Journal of Multidisciplinary Sciences



https://doi.org/10.1053/j.gastro.2003.10.065
https://doi.org/10.2337/diacare.22.5.756
https://doi.org/10.1016/j.jep.2010.06.016
https://doi.org/10.2337/diabetes.54.6.1615
https://doi.org/10.1079/PNS2006496
https://doi.org/10.2337/diacare.26.4.1277
https://doi.org/10.1590/S1984-82502013000300003

Kerenhappuch Isaac Umaru, Akafa Andes Tansaba, Isaac John Umaru, Egeonu Stephen Ugoeze,
Chakfa Nanmar, and Bando Christopher David

12.

13.

14.

15.

16.

17.

18.

19.

Liu YN, Jung JH, Park H, Kim H. (2014). Olive leaf extract suppresses messenger
RNA expression of proinflammatory cytokines and enhances insulin receptor substrate
1 expression in the rats with streptozotocin and high-fat diet-induced diabetes.
Nutrition Research. May 1;34(5):450-7. Available
at:https://doi.org/10.1016/j.nutres.2014.04.007

Toyang NJ, Nuwanyakpa M, Ndi C, Django S, Kinyuy WC. (1995). Ethnoveterinary
medicine practices in the Northwest Province of Cameroon. Indigenous Knowledge
and Development Monitor. Dec;3(3):24.

Amri E; Kisangau DP. (2012). Ethnomedicinal study of plants used in villages around
Kimboza forest reserve in Morogoro, Tanzania. Journal of ethnobiology and
ethnomedicine. Dec;8(1):1-9. Available at: https://doi.org/10.1186/1746-4269-8-1

Ojokuku SA, Okunowo WO, Apena A. (2010). Evaluation of the chemical
composition of Khaya grandifoliola and Ficus capensis. Journal of Medicinal Plants
Research. Jun 18;4(12):1126-9.

Ketcha WG, Zemo GF, Dijiogue S, Awounfack CF, Njamen D. (2017). Estrogenic and
anxiolytic effects of the decoction of stem bark of Khayaanthotheca (Welw.) C. DC
(Meliaceae)  in  ovariectomizedWistar ~ rats.  International  Journal  of
Phytomedicine.;9:241-52.

Franklin ZG, Ladagu AD, Magloire KW, Folarin OR, Sefirin D, Tashara TG,
Dieudonne N, Olopade JO. (2021). Ameliorative effects of the aqueous extract of
Khaya anthotheca (Welw.) C. DC (Meliaceae) in vanadium induced anxiety, memory

loss and pathologies in the brain and ovary of mice. Journal of Ethnopharmacology. Jul
15;275:114099. Available at:https://doi.org/10.1016/j.jep.2021.114099

Ncube NS, Afolayan AJ, Okoh Al (2008). Assessment techniques of antimicrobial
properties of natural compounds of plant origin: current methods and future trends.
Affrican journal of biotechnology.7(12). Available at: https://
doi.org/10.5897/AJB07.613

Das K, Tiwari RK, Shrivastava DK. (2010). Techniques for evaluation of medicinal
plant products as antimicrobial agent: Current methods and future trends. Journal of
medicinal plants research. Jan 18;4(2):104-11. Available at: https://doi.org/
10.5897/JMPR09.030

Volume 2, Issue 2, August 2024 217
- — " |


https://doi.org/10.1016/j.nutres.2014.04.007
https://doi.org/10.1016/j.jep.2021.114099

