PHYTOCHEMICAL CONSTITUENTS,
ANTIOXIDANT AND CHEMOPREVENTIVE
EFFECTS OF SELECTED PLANTS AGAINST

CARBON TETRACHLORIDE (CCL,4)- INDUCED
HEPATIC DAMAGE IN RATS

MUHAMMAD DAWOOD SHAH

BIOTECHNOLOGY RESEARCH INSTITUTE
UNIVERSITI MALAYSIA SABAH
2016



PHYTOCHEMICAL CONSTITUENTS,
ANTIOXIDANT AND CHEMOPREVENTIVE
EFFECTS OF SELECTED PLANTS AGAINST

CARBON TETRACHLORIDE (CCL,4)- INDUCED
HEPATIC DAMAGE IN RATS

MUHAMMAD DAWOOD SHAH

THESIS SUMBITTED IN THE FULLFILMENT FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY

BIOTECHNOLOGY RESEARCH INSTITUTE
UNIVERSITI MALAYSIA SABAH
2016



PUMS 99:1
UNIVERSITI MALAYSIA SABAH

BORANG PENGESAHAN TESIS

JUDUL:

IJAZAH :

SAYA : SESI PENGAJIAN :
(HURUF BESAR)

Mengaku membenarkan tesis *(LPSM/Sarjana/Doktor Falsafah) ini disimpan di Perpustakaan Universiti Malaysia
Sabah dengan syarat-syarat kegunaan seperti berikut:-

Tesis adalah hak milik Universiti Malaysia Sabah.
Perpustakaan Universiti Malaysia Sabah dibenarkan membuat salinan untuk tujuan pengajian sahaja.
Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi pengajian
tinggi.

4. Sila tandakan (/)

SULIT (Mengandungi maklumat yang berdarjah keselamatan atau kepentingan Malaysia
seperti yang termaktub di AKTA RAHSIA RASMI 1972)

TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan oleh organisasi/badan di
mana penyelidikan dijalankan)

TIDAK TERHAD

Disahkan oleh:

(TANDATANGAN PENULIS) (TANDATANGAN PUSTAKAWAN)
Alamat Tetap:

(NAMA PENYELIA)
TARIKH: TARIKH:

Catatan:

*Potong yang tidak berkenaan.

*Jika tesis ini SULIT dan TERHAD, sila lampirkan surat daripada pihak berkuasa/organisasi berkenaan dengan
menyatakan sekali sebab dan tempoh tesis ini perlu dikelaskan sebagai SULIT dan TERHAD.

*Tesis dimaksudkan sebagai tesis bagi ljazah Doktor Falsafah dan Sarjana Secara Penyelidikan atau disertai
bagi pengajian secara kerja kursus dan Laporan Projek Sarjana Muda (LPSM).




DECLARATION

I hereby declare that the material in this thesis is of my own effort except for the
quotations, excerpts, equations, references and summaries which have been duly
acknowledged and cited clearly it sources.

22"Jan2016. e

Muhammad Dawood Shah
PB20119110



NAME

MATRIC NO

TITLE

DEGREE

VIVA DATE

CERTIFICATION

MUHAMMAD DAWOOD SHAH
PB20119110

PHYTOCHEMICAL CONSTITUENTS, ANTIOXIDANT AND
CHEMOPREVENTIVE EFFECTS OF SELECTED PLANTS
AGAINST CARBON TETRACHLORIDE (CCL4)- INDUCED
EPATIC DAMAGE IN RATS

DOCTOR OF PHILOSOPHY (BIOTECHNOLOGY)

22" Jan 2016

DECLARED BY;

1. SUPERVISOR

Associate Professor Dr. Mohammad Igbal Signature




ACKNOWLEDGEMENT

First, I am thankful to Almighty Allah (S.W) for giving me the strength to continue my
PhD studies in Universiti Malaysia Sabah and my parents Dr. Gulab Shah and Bibi
Zohra and my dear brothers Ajmal Stanikzai and Nasratullah Stanikzai for their greatest
concern about my University life here. I am also thankful to my dear wife Dr. Aini
Simon Sumeh and my two daughters Sarah Muhammad Dawood and Maira
Muhammad Dawood for the encouragement and support. I would like to thank the
Director of Biotechnology Research Institute, Prof. Dr. Michael Wong for giving me an
opportunity to further my study in a well- equipped laboratory. We are also thankful to
the Ministry of higher Education, Government of Malaysia for providing grant-in-aid No:
FRG0166-SP-2008. Once again I am grateful to Ministry of higher Education,
Government of Malaysia for providing me the scholarship, Ref No: KPT.B.600-18/3 Jid
6 (65) for my PhD studies.

I would like to express my deepest gratitude and appreciation to my supervisor,
Associate Professor Mohammad Igbal for his patience, guidance and advices that he
had give me throughout the project. I would like to take this opportunity to thank for
his kindness in supporting me to attend all the conferences.

I would like to give my special thank to Dr Mohammad Shaheen, Dr. Kenneth,
Dr. Tan Tek Song, Dr. Safiul Alam, Assoc. Prof. Dr. Daisy Vanitha, Dr Jaffar Makki, Dr
Charles Gnanaraj, Mr. Julius Kuli, Mr. Johnny Gisil and all the other colleagues from
BRI for their guidance, support and understanding. Not forgetting also to Thank the
lab assistant in BRI especially Madam vidarita, Madam Azian, Mr. Richard, Mr Emran,
Mr. Moni and Mr. Rudi.. Lastly T would like to thank all those who had given me
support and motivation directly or indirectly.



ABSTRACT

Commelina nudiflora, Nephrolepis biserrata and Dillenia suffruticosa have been used in
folk medicine for protection against different diseases such as jaundice, although their
actual efficiency remains uncertain. The current experiment was designed to
investigate the bioactive compounds and hepatoprotective potential of the selected
plants against carbon tetrachloride (CCl,)-induced hepatic oxidative damage in rats and
their possible mechanism of action. The total phenolic and flavonoid contents,
phytochemical constituents and antioxidant activates were determined in the
methanolic extracts and methanolic fractions of plant samples. Phytochemical analysis
was performed by gas chromatography and mass spectrometry (GCMS). In this /in vivo
study, Sprague Dawley rats were pre-treated with various doses of the methanolic
extracts of the selected plants once daily for 14 days followed by two doses of CCl, (1
ml/kg b.wt.). After 24 hours of the last dosage, the rats were sacrificed and
hepatoprotective analyses were performed on the rat’s liver. The obtained data
revealed that the methanolic extracts and methanolic fractions of C. nudiflora, N.
biserrata and D. suffruticosa possessed strong antioxidant activities and have the
ability to scavenge DPPH free radicals effectively. The GCMS analysis of the methanolic
extracts and methanolic fractions of C nudiflora, N biserrata and D. suffruticosa
demonstrated the presences of different bioactive compounds of various natures. The
identified bioactive compounds have been reported with antioxidant, anti-inflammatory
and hepatoprotective properties. The animal studies indicated that the methanolic
extracts of C. nudiflora, N biserrata and D. suffruticosa showed hepatoprotective
effects against CCl,—induced hepatic damage. The administration of Methanolic
extracts of the plants depleted the elevation of enzymatic levels of serum
transaminases, reduced the extent of malondialdehyde production, elevated the level
of reduced glutathione and also increased the activities of antioxidant enzymes. The
histopathological examination by light and electron microscopy indicated that these
plant extracts protect the liver from the toxic effects of CCl, and healed lesions such as
necrosis, fatty degeneration and hepatocyte injuries such as irregular lamellar
organization and dilations in endoplasmic reticulum. The immunohistochemical studies
revealed that the administration of plant extracts decreased the formation of 4-
hydroxyl-2-nonenal (HNE) modified protein adducts and 8-hydroxy- 2- deoxygunosine
(8-OHdG) as compared to the CCls-intoxicated group. Furthermore, the over-
expression of the pro-inflammatory markers TNF-a, IL-6 and PGE2 are also reduced.
Collectively, these plants alleviated CCls-induced hepatic damage via modulation of
hepatic metabolizing enzymes, suppression of oxidative stress, inhibition of
inflammatory cytokines and PGE2 in liver. These findings exhibit the potential
prospects of C. nudiflora, N biserrata and D. suffruticosa as functional ingredients to
prevent ROS-related liver damage.



ABSTRAK

PHYTOCHEMICAL CONSTITUENTS, ANTIOXIDANT AND CHEMOPREVENTIVE
EFFECTS OF SELECTED PLANTS AGAINST CARBON TETRACHLORIDE (CCL,)-
INDUCED HEPATIC DAMAGE IN RATS

Commelina nudiflora, Nephrolepis biserrata dan Dillenia suffruticosa telah digunakan
dalam perubatan tradisional untuk perlindungan terhadap pelbagai penyakit seperti
penyakit kuning, namuny/tetapi keberkesanannya masih tidak dapat dipastikan.
Eksperimen ini direka untuk menyiasat kompaun bioaktif dan potensi melindungi hati
daripada tumbuh-tumbuhan yang terpilih terhadap rangsangan oksidatif hepatik-
karbon tetraklorida (CCl,) pada tikus dan mekanisme tindakannya. Jumlah kandungan
fenolik dan flavonoid, juzuk fitokimia dan aktiviti antioksidan ditentukan dalam ekstrak
metanol dan pecahan metanol daripada sampel tumbuhan-tumbuhan tersebut. Analisis
fitokimia telah dilakukan dengan gas kromatografi dan jisim spektrometri (GCMS).
Dalam kajian in vivo ini, tikus Sprague Dawley telah di pra-rawat dengan pelbagai dos
ekstrak metanol darjpada tumbuh-tumbuhan yang terpilih sebanyak sekali sehari
selama 14 hari, ditkuti dengan dua dos CCly (1 ml / kg berat badan). Selepas 24 jam
dos yang terakhir, tikus telah dikorbankan dan analisis tahap perfindungan hati
dilakukan ke atas hati tikus. Data yang diperolehi menunjukkan bahawa ekstrak
metanol dan pecahan metanol C. nudiflora, N. biserrata dan D. suffruticosa mempunyai
aktiviti antioksidan yang kuat dan mempunyai keupayaan untuk keluar mencari radikal
bebas DPPH dengan berkesan. Analisis GCMS daripada ekstrak metanol dan pecahan
metanol C. nudiflora, N biserrata dan D. suffruticosa menunjukkan kehadiran sebatian
bioaktif yang berbeza dari pelbagai sifat. Sebatian bioaktif yang dikenalpasti telah
dilaporkan mempunyai kesan antioksida, anti-radang dan perlindungan hati. Kajian
haiwan menunjukkan bahawa ekstrak metanol daripada C. nudiflora, N biserrata dan
D. suffruticosa mempunyai kesan perlindungan hati akibat daripada ransangan
kerosakan hati-CCl,.  Pemberian ekstrak metanol daripada tumbuh-tumbuhan
menurunkan tahap enzim serum transaminases hati , mengurangkan tahap
pengeluaran malondialdehyde, meningkatkan tahap glutation terturun di' samping
meningkatkan aktiviti enzim antioksidan. Pemeriksaan histopatologi menggunakan
cahaya dan mikroskop elektron menunjukkan bahawa ekstrak daripada tumbuhan ini
melindungi hati daripada kesan toksik CCly dan menyembuhkan luka seperti nekrosis,
degenerasi lemak dan kecederaan sel hati seperti organisasi lamela yang tidak teratur
dan dilatasi dalam endoplasmic reticulums. Kajian immunohistochemical mendapati
bahawa pemberian ekstrak tumbuhan telah menurunkan pembentukan '4- hidroksil-2-
nonenal (HNE) modified protein adducts’ dan '8-hydroxy- 2- deoxygunosine (8-OHdG)’
berbanding dengan kumpulan yang telah menerima CCl, Tambahan pula,
pembentukan yang tidak terkawal oleh penanda pro-inflammatori TNF-a, IL-6 dan
PGE2 juga dapat dikurangkan. Secara kolektif, tumbuhan ini mengurangkan kerosakan
hati akibat CCl; melalui modulasi enzim metabolisme hati, penindasan oksidatif stress,
perencatan inflammatori cytokines dan PGEZ di dalam hati. Penemuan ini menunjukkan
potensi prospek C. nudiflora, N biserrata dan D. suffruticosa sebagai bahan berfungsi
untuk mencegah kerosakan hati Berkaitan ROS.
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