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ABSTRACT 

Diabetes mellitus is the most common endocrine disorder that affects more than 415 

million people worldwide. Lygodium microphyllum or better known as Old World 

Climbing Fem from the family Lygodiaceae, is an invasive climbing fem species that 

is distributed around Sabah Borneo and possesses many medicinal values in treating 

several diseases and for health care maintenance. The present study was designed 

to evaluate the antihyperglycemic potential of L. microphy/lum leaves extract against 

alloxan induced diabetes in rats. In vitro studies have shown that the extract 

possessed strong antioxidant activity and has ability to scavenge DPPH free radicals 

effectively. Phytochemical studies revealed the presence of pharmaceutically active 

compounds of flavonoids, alkaloids, tannins, and steroids. Total phenolic content of 

leaves was found to be 966.7 ± 0.03 mg/lOOg dried sample. The total flavonoid 

content of leaves was found to be 42.9 ± 0.01 mg/100g dried sample. Besides that, 

experiments designed for antihyperglycemic activity of L. microphy/lum against 

alloxan induced diabetes in rats. Body weight and blood glucose level were measured 

on interval of 14 days. Thirty-six Sprague Dawley rats were taken and randomly 

divided into six groups (n=6). Injection of alloxan (i.v.) at a dose of 100 mg/kg body 

weight in rats resulted in a significant increase in serum glucose as compared to 

saline treated control. Also, oxidative stress was noticed in pancreatic tissue as 

evidenced by a significant decrease in glutathione level, glutathione reductase, 

glutathione-s-transferase, catalase activities, also a significant increase in 

malondialdehyde when compared to normal saline treated control group. Pancreases 

were also examined histopathologically by haematoxylin and eosin staining. 

Additionally, serum biochemistry and oxidative stress markers were consistent with 

the pancreatic histopathological studies. Treatment of diabetic rats with L. 

microphyllum at a dose level of 100, 200 and 400 mg/kg body weight leaves extract 

for 14 days significantly prevented these alterations and attenuated alloxan-induced 

oxidative stress. Therefore, the aqueous extract of L. microphy//um may be a good 

source of natural antioxidant. The results of the present study indicates that the 

antihyperglycemic potentials of L. microphy/lum might be ascribable to its antioxidant 

and free radical scavenging properties. Thus, it concluded that L. microphy/lum may 

be helpful in the prevention of diabetic complications associated with oxidative stress.
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ABSTRAK 

AKT7VJ77AN77OKSIDA77FDANAHN77HIPERGLIKEMIA TUMBUHAN 
Lygodium miauphyllum 7ERHADAP 77KUS-77KUS DIABE77S YANG 

DISEBABKAN OLEHALLOXAN 

Diabeils mellitus merupakan gangguan endokrin paling biasa yang memberi kesan 
kepada /ebih daripada 415juta orang dise/uruh dunia. Lygodium micrnphy//um yang 
/ebih dikenali sebagai Paku Memanjat Dania Lama daripada keluarga Lygodiaceae, 
/anya ada/ah spesis paku pakis memanjat yang invasif. la banyak ditemui dise/uruh 
Sabah Borneo disamping mempunya/ pe/bagai Mai perubatan da/am merawat 
beberapa penyakit dan juga untuk penjagaan kesihatan. Kajian ini dibuat untuk 
meni/ai potensi antihiperg/ikemia eksb-ak daun L. microphyllum terhadap ilkus-ilkus 
diabeils yang disebabkan o%h a//oxan. Kajian in vitro to/ah menunjukkan bahawa 

eksbak daun mempunyai aktivid aniloksidan yang kuat dan mempunyai keupayaan 

untuk memusnahkan radikal bebas DPPH secara berkesan. Kajian fitokimia 

mendedahkan kehadiran sebatian fannasi akilfia/tu flavonoid, alkaloid, tannin, dan 

steroid. Zum/ah kandungan feno/ik daripada daun ada/ah 966.7 f 0.03 mg/1ft 
sampel keying. Zum/ah kadungan flavonoid daripada daun ada/ah 42.9 f 0.01 

mg/Ift sampel kering. Se/ain itu, eksperimen to/ah direka untuk akilviil 
andhiperg/ikemia L. microphy//um terhadap ilkus-tikus diabetic yang disebabkan o%h 
a//oxan. Berat badan dan tahap kandungan gu/a da/am darah to/ah diambil da/am 

mesa 14 har. Tiga pu/uh enam tikus Sprague Daw/ey te/ah digunakan dan 
dibahagikan secara rambang kepada enam kumpu/an (n=6). Suntikan a//oxan (i. v. ) 

pada dos 100 mg/kg daripada berat badan iikus memberi kesan peningkatan yang 
signifikan da/am serum glukosa berbanding ilkus yang dirawat dengan air garam 
(kumpu/an kawa/an). Tekanan oksidatif to/ah diperhailkan da/am tisu pankreas, 
sebagai bukti dengan pengurangan yang signifikan da/am tahap g/utabhion, g/utation 
reductase, g/utathione-s-lransferdse, aktiviil cats/ase, juga peningkatan yang 
signifikan da/am ma/ondia/dehyde apabila dibandingkan dengan kumpu/an kawa/an 

yang dirawat dengan air garam. Pankreas juga diperiksa secara histopatn/ogi dengan 

pewamaan haematoxy/in dan eosin. Sebagai tambahan, penanda serum b/ok/rrm/a dan 
tekanan oksidatif ada/ah konsisten dengan kajian terhadap histoaato%gi pankreas. 
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O/eh itu, ekstrak akueus L. m/crmphyllum bo%h menjadi sumber antioksidan 
semulajadi yang baik. Hasi/ kajian ini menunjukkan bahawa, potensi 
antrhiperg/ikemia L. microphy//um mungk/n bo%h dianggap sebagai memi/iki sifat 
antroksida dan radikal betas Dengan itu, disimpu/kan bahawa L. microphy//um 
mungk/n bo%h membantzr da/am pencegahan daripada komp/ikasi diabeds yang 
terkait dengan tekanan oksidatif. 
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CHAPTER 1 

INTRODUCTION 

1.0 Introduction 

Diabetes mellitus (DM) is a complex and chronic endocrine disorder involving a 

metabolic disorder of carbohydrate, fat, and protein (Mohan, Jesuthankaraj, & 

Ramasamy Thangavelu, 2013). Chronic hyperglycemia is the character of the 

disorder due to a relative or absolute lack of insulin secretion or insulin actions. 

In a major advance, 2015, the World Health Organization (WHO) carried out 

a first WHO global report on diabetes. It was estimated that 422 million adults were 

living with diabetes in 2004 compared to 108 million in 1980 which is 74.4% 

increment. The disease is deadly, silent killer, and costly because it involves high 

expenses for its medication (Saleh, Azahari, & Ismail, 2013). 

DM incidences have soared worldwide and are currently increasing. In 

Malaysia, DM is worrying with the highest prevalence as listed at the 10th rank in the 

world. Malaysia faces a massive task to provide a comprehensive management of 

this disorder. It shows that the number of citizens at the age ranged between 18 

years to 79 years had the diabetes keep arising. 

Based on the Diabetes Country Profiles-Malaysia (2016) by WHO, insulin, 

metformin, and sulphonylurea are the common medicines available in the primary 

care facilities. These synthetic drugs may be associated with many adverse effects. 

Low blood sugar, upset stomach, skin rash, kidney complications, tiredness or 
dizziness, bloating and diarrhea, weight gain, weight loss, liver disease, and anemia 

are the examples of the synthetic drugs effects. 



Treatments or management of DM is very important. Plant and plant products 
play a vital role in DM treatment and have been used throughout the world since 
ancient times. Folk and traditional medicine healing systems have been used globally 
as an antioxidant, antihyperglycemic, and antidiabetic properties from plants. Ga/ega 

ofcina/is is the example of a traditional remedy for diabetes. It is a metformin 
derivative. 

1.1 Problem Statement 

DM is a serious metabolic disorder which is associated with long term damage, 
dysfunction, and organ failure. DM will cause microvascular complications 
(reti nopathy, nephropathy, and neuropathy) and macrovascular complications 
(ischemic heart disease, stroke, and peripheral vascular disease). As a major public 
health concern in Malaysia, treating DM is costly and poses a burden to the individual 

and health system. 

In the treatment of DM, a variety of plants with new therapeutic agents have 

been explored. In this study, the antidiabetic properties of L. microphy//um was 

screened. Ancient people used L. micmphy//um for a various mode of uses. They use 

as a medicine to treat dysentery, tuberculosis, fever, cancer, joint and muscle pain, 

skin diseases, and others. Lygodium flexosum, Hemionmc aiifo/ia, Pteris vitata, 
Nephoelepsis, Adiantumph//ippense, and Chei/antesg/aucaare the examples of ferns 

with an antidiabetic properties. 

Local knowledge of L. microphy//um as an antidiabetic agent are poorly 
documented in scientific literature. There are many species of ferns reported 

containing antidiabetic properties. L microphy//um can be potentially used for 

antidiabetic purpose. However, more work is needed to establish the mechanism (s) 

of antihyperglycemic action. 

1.2 Significance of the Study 

Increased prevalence of DM over the years is the main reason for this study. DM is 

a major public health problem and economic burden in the world including Malaysia. 
2 



Study on this area is important to provide scientific proof in order to justify the use 
of L. microphy//um as an antidiabetic and antihyperglycemic agents. The nature of 
this plant is easily grown in Malaysia and the medicinal values discovered may provide 

access to a medicine that is cheap, effective, and easily accessible. 

1.3 Purpose of the Study 

The study aims to access the anti-oxidative and antihyperglycemic activities of an 
aqueous extract of L microphy//um. This investigation also to archive the following 

objectives: 

a. To evaluate the phytochemical constituents and anti-oxidative potential of L 

m/crophy//um. 
b. To determine the in vivo efficiency of L. micmphy//um against changes in the 

levels of blood glucose of alloxan-induced diabetic rats. 

c. To access the in vivo efficiency of L. microphy//um against manifestation of 

oxidative stress in alloxan-induced diabetic rats by measuring malonialdehyde 
(MDA) concentration, the end product of lipid peroxidation (LPO), and assessing 
total antioxidant power such as reduced glutathione and anti-oxidative enzyme. 

d. To evaluate the in vivo efficiency of L micrnphy//um against histopathological 

alteration in the pancreas of alloxan-induced diabetic rats. 

1.4 Scope' 

The study was conducted for 14 days treatment which the alloxan-induced diabetic 

rats were treated with different doses (400,200, and 100 mg/kg of body weight) of 

an aqueous extract of L micmphy//um. Total antioxidant and anti-oxidative enzymes 

were determined in order to prove that L. micmphy//um has a potential as an 

antidiabetic and antihyperglycemic agent. 

1.5 Limitations 

There are few limitations in this study: 
a. Ethics must be considered. When using animals in this study, negative-control 

test might be unethical. 
3 
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