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Alcohol (ethanol) induced hepatotoxicity is one major cause of health problem
worldwide. Herbs may be useful as an alternative prevetion and treatment in alcohol
induced liver diseases. The present study was undertaken to investigate the
hepatoprotective effect and its possible mechanism of aqueous extract from Phyllanthus
amarus Schum. et. Thonn. (PA) in ethanol induced hepatotoxic rats. In acute toxicity study.
rats received single oral dose of PA (25, 50 and 75 mg/kg), 24 hours before single oral
dose of ethanol (5 g/kg). In sub-acute toxicity study, rats received ethanol (4 g/kg/day)
orally for 21 days. PA at the most effective dose from acute toxicity study was given orally
to rats for 7 days after administration of ethanol. Silymarin (5 mg/kg) was used as the
reference hepatoprotective agent in both studies.Hepatoprotective parameters were alanine
aminotransaminase (ALT), aspartate aminotransaminase (AST), reduced glutathione
(GSH), malondialdehyde (MDA), serum friglyceride (STg), hepatic triglyceride
(HTg). tumor necrosis factor alpha (TNF-u), interleukin 1 beta (IL-1p), together with
histopathological examination. Single oral dose of Ethanol (5 g/kg) significantly increased
ALT and AST levels as compared with control rats. Administration of PA (25 and 50
mg/kg) significantly reduced only AST level, while PA (75 mg/kg) significantly reduced
both ALT and AST. All doses of PA had no effect on GSH, MDA, STg, HTg, TNF-« and
IL-1B. After 21 days of ethanol (4 g/kg/day) administration, the levels of ALT, AST, MDA,
HTg, TNF-a and IL-1f were significantly increased. Treatment with PA (75 mg/kg/day) as
well as SL (5 mg/kg/day) for 7 days after ethanol offered significant hepatoprotective effect
by reducing ALT, AST, MDA, HTg and TNF-a levels back to normal. Administration of
PA at 75 mg/kg/day alone for 7 days caused no changes in rats. Histopathological
observations were also in correlation with the clinical chemistry parameters by showing
reversible regeneration of hepatocytes with mitotic figure and normal liver cell
morphology. In conclusions, PA (75 mg/kg) given before or after ethanol administration
showed a significant hepatoprotective effect in ethanol treated rats. The possible
hepatoprotective mechanism of PA may involve membranes stabilization, antioxidant
activity, inhibition of fatty liver formation and TNF-a production and enhancement of
liver regeneration. PA by itself caused no toxic effect assessed by parameters used.

Field of study Pharmacology (Inter-Department).. Student’s signature Ohermeny Ngawmhion

o

Academic Year 2006;.......ccinsiomsmnsstisssramnmmsnsrass Advisor’s signature.... (o i

Co-advisor’s signature... /%77



vi

ACKNOWLEDGEMENTS

I would like to express my deepest gratitude and sincere appreciation to my
advisor, Assoc. Prof. Dr. Pornpen Pramyothin for her advise, guidance, excellent
encouragement, kindness and support throughout my study. My great appreciation
is also expressed to my co-advisor, Asst. Prof. Somlak Poungshompoo for her
guidance, help, support, comments and suggestions on my research field and
laboratory work.

My great appreciation is also extended to Assoc. Prof. Dr. Chaiyo
Chaichantipyuth for his guidance about the herb, comments and suggestions on my
thesis. My appreciation is also expressed to Asst. Prof. Dr. Suree Jianmongkol and
Asst. Prof. Withaya Janthasoot, who are the committee members, for their useful
comments and suggestions on this thesis.

I would like to give my sincerely thank to Miss. Hemvala Chirdchupunsare,
a researcher at Pharmacological Action of Natural Products Research Unit,
Department of Pharmacology, Faculty of Pharmaceutical Sciences, Chulalongkorn
University for her help, support, technical guidance and suggestions.

I wish to thank all staff members of several work places as follows:
Department of Pharmacology, Pharmacognosy, Biochemistt}_r, Pharmaceutical
Research Instrument Center and Animal care facility, Faculty of Pharmaceutical
Sciences, Chulalongkorn University; Department of Pathology, Faculty of
Veterinary Science, Chulalongkorn University for their kind assistances.

This study was supported partly by the Graduate Research Funds from the
Graduate School, Chulalongkorn University.

Finally, I wish to express my deepest appreciation and infinite gratitude to
my father and mother for their love, encouragement, and support that they are

deserved to be mentioned as a part of my success.



CONTENTS

Page

ABSTRACT (THIAEY: « 5o v onvssavsniswsmmssmnse suyvsssvex sypssassnmarssssnmsmmmn iv

ABSTRACT (ENGEISH):::vcoivnvsvi fsvasiiviaviiesmsssssmassavis s A\

ACKNOWLEDGEMENTS.......ouiiiiiiiiiiiiiiiiiiciiareieasaeaeeeeasaaanans vi

CONTEINTS 5005000 05 030030050 000500 A A SR S S SRS A vii

JISTOR TABLES. ....conoonmennsanrursssmssusnnsssansssmsnmse et s b h Ao snes i X

LIST OF FEGURES: .5 svnusunsss vanmmsms s s i s s 5 s s ia msd Sea s s s ou e xii

LIST OF ABBREVIATIONS........cioissssmisissisassvavassisa iz Xiv
CHAPTER

| INTRODUEERIN L) .. . Seeomwnssvineiviiesisissssinivesisinvesinivns 1

1.1 Background and Rationale.................cooveiiiiniiinnnnnn, 1

1:2 ObjeotVER. /. /A dom s e N - P sivociv s snemans dumninavns s ssasanms 2

1.3 Hypothesis/ IO JEERL A5\ oW 00 ns sissainnsnsns sosvnansvsssssnss 2

1.4 Scope’s L D RETIREL e Sses v sssssnsns sosarsuns svarasssrssmsnrass, 9

1.5 Expected benefitand Application............ccoiiimmiiiiininn 3

11 REVIEW OF RELATED LITERATURES....................... 4

2.1 Phyllanthus amarus Schum. et. Thonn................o.o 4

2.1.1 General deseription.............ccoooviiiiiiiieniiiinnn 4

PR BONICALASSERNUIQIR £) - ¢ <o cosisnsmanomaeminoveresrse 4

2 A FiChemical OO 3w <o vviravamvansiasanivis 5

2.1.4 Traditional medicinal uses................oeeviennan 7

2.1.5 Pharmacological and toxicological effects........... 7

22 IVOE, o son e A s s R A MR B VA RS S T AR e 18

2.3 BHANOL... s ssnisumesssmimmmmumssmns sasmsald et s sies i xoss sicoinssdre 23

2.3.1 Ethanol induced liver injury..........ccocoeiiiiiiinnn. 25

2.3.2 Mechanism of ethanol induced liver injury.......... 26

2.3.3 The parameters indicated ethanol
indiced LIVer INIUIY . ... oiniansisssanssiisesoiamsesis 29

00 T SE1375 157, | o DT CE R EREE. 32



CHAPTER
I

v

Page

MATERIALS AND METHODS............cooiiviiiiiienn . 33

31 ANIMAL ..o 33

3.2 THhe BRIECE. i snvusanumnronssimisi i iy R Ay Sy B 33

3.3 Equipments and Instruments..................cccoouieiiniinan. ., 34

3 CROIICHIS: .o vssnavanvammmmsnmvsss s e s EoEEEET S Eo 34

3.5 Experimental design..........c..ccceeeiiiiiiiiiiiiiiieiiaa, 36
3.6 Collection of sample and preparation of serum

dnid Jivie homopEhate. ... .uvcinssssmmnssimniisaiss s 39

3.7 Determination of clinical chemistry parameters............... 39

3.7.1 Determination of serum ALT and AST.............. 39

3.7.2 Determination of serum triglyceride (STg).......... 40

3.7.3 Determination of hepatic triglyceride (HTg)........ 40

3.7.4 Determination of hepatic glutathione (GSH)........ 41

3.7.5 Determination of hepatic malondialdehyde (MDA) 42

3.7.6 Determination of serum TNF-ot...................... 42

3.7.7 Determination of serum IL-1B............ccoeveenen. 43

3.8 Histopathological examination................................... 44

3.9 DatafialySiSeerrerrmmerreeecccllle o oo vennnonaniencnnnsrsnnns 49

3.10 Btipqah Considemtion 3N QA BJiv s cvvisnvaivisssssssiviossis 49

RESHLTES . onak0ORN- I ERGITW v oo rrrenrsnsmmosessamorms 50

4.1 The results of clinical chemistry parameters................... 50

4.1.1 Experiment I (acute toxicity study).................. 50

1.) Effect of PA on levels of ALT and AST...... 50

2.) Effect of PA on level of STg......cc.cccunnnnns 51

3.) Effect of PA on level of HTg.................... 52

4.) Effect of PAon level of GSH................... 53

5.) Effect of PA on level of MDA.................. 54

6.) Effect of PA on level of TNF-ct................ 55

7.) Effect of PA on level of IL-1B.................. 56



CHAPTER
v RESULTS (cont.)
4.1.2. Experiment II (sub-acute toxicity study)...............
1.) Effect of PA on levels of ALT and AST.......
2.) Effect of PA onlevel of STg.....cocvviivsiian
3.) Effect of PAon level of HTg....................
4.) Effect of PA on level of GSH..................
5.) Effect of PA on level of MDA..................
6.) Effect of PA on level of TNF-c.................
7.) Effect of PA on level of IL-1B..................
4.2 The results of histopathological examinations..................
4.2.1 Effect of PA on histopathological changes
of Experiment I (acute toxicity study)................
4.2.2 Effect of PA on histopathological changes
of Experiment II (sub-acute toxicity study).............
\4 DISCUSSIONS AND CONCLUSIONS..........cooovivvinnn
REFERENCES..... ... alod e Rt tietihos s =+ s e nssessenssessssnssssesnsssns

Page



LIST OF TABLES
Page

Table 1.  Effect of PA given 24 hours before single oral dose

(5 g/kg) of ethanol: levels of ALT and AST........c.c.oevvvevnenennnn... 50
Table 2.  Effect of PA given 24 hours before single oral dose

(5 g/kg) of ethanol: level of STg...........ovvvvviiiiiiiiieiein, 51
Table 3.  Effect of PA given 24 hours before single oral dose

(5 g/kg) of ethanol: level of HTZ.......ovoveeiniiiiiiiiiieeeeenaaan, 52
Table 4.  Effect of PA given 24 hours before single oral dose

(5 g/kg) of ethanohSSUSHOF BRI ..covvvoviiisiiiiimasivsioniis . D3
Table 5.  Effect of PA given 24 hours before single oral dose

(5 g/kg) of ethanOlJefl Of MPA S, o ovvvieniiniiiniisnnieiniienns 54
Table 6.  Effect of PA given 24 hours before single oral dose

(5 g/kg) of ethanol/ JeVEl B TINF-0l. 5. c..vuvviirninensineisnnsssisssins 59
Table 7.  Effect of PA given 24 hours before single oral dose

(5 g/kg) of ethanglud@BFERIR 1B, .. .......ovnininiinininiiniiosinsnnns 56

Table 8.  Enhancement of rat liver recovery by PA (75 mg/kg) and

SL (5 mg/kg) given daily for 7 days after 21 days with

ethanol (4 g/kg): levels of ALT and AST..............ccovvvvvve. 57
Table 9.  Enhancement of rat liver recovery by PA (75 mg/kg) and

SL (5 mg/kg) given daily for 7 days after 21 days with

ethanol (4 g/kg): level of STg....ouvvnieieieeieieeee e 58
Table 10. Enhancement of rat liver recovery by PA (75 mg/kg) and

SL (5 mg/kg) given daily for 7 days after 21 days with

ethanol (4 g/kg): level Of HT . ..uvvvneniieee e, 59
Table 11. Enhancement of rat liver recovery by PA (75 mg/kg) and

SL (5 mg/kg) given daily for 7 days after 21 days with

ethanol (4 g/kg): level of GSH..........ooovviniiiniiiiiiieeee 60
Table 12. Enhancement of rat liver recovery by PA (75 mg/kg) and

SL (5 mg/kg) given daily for 7 days after 21 days with

ethanol (4 glkg): level of MDA ..ivcusvissvsvimmsussssinses s 01



Table 13.

Table 14.

Table 15.

Table 16.

Table 17.

Table 18

-Table 19.
Table 20.
Table 21.
Table 22.
Table 23.

Table 24.

X1

Page

Enhancement of rat liver recovery by PA (75 mg/kg) and

SL (5 mg/kg) given daily for 7 days after 21 days with

ethanol (4 g/kg): level Of TNF-0L.....cvoeiriniiiiiiiiieeee e, 62
Enhancement of rat liver recovery by PA (75 mg/kg) and

SL (5 mg/kg) given daily for 7 days after 21 days with

ethanol (4 g/kg): 1evel Of IE~1B.c..osuisssnsinimsisnrarssiniscamsonsss 63
The histopathology of PA extract given 24 hours before

single oral dose (5 g/kg) of ethanol (n=6).................ccceevvennn.., 65
The histopathology of PA extract given 7 days after

administration of ethanol (4 g/kg) for 21 days (n=8).................. 66
Summary of clinical chemistry values and histopathological

grading in effect of PA extract given 24 hours before single oral

dose of ethanol (5 g/kg) (acute toxicity study, n=6).................... 95
Summary of clinical chemistry values and histopathological

grading in effect of PA extract given 7 days after administration

of ethanol (4 g/kg) for 21days (sub-acute toxicity study, n=8)....... 96
Clinical chemistry values of each rats in control and

ethanol groups (acute toxicity study, n=6).....................c.ooon... 97
Clinical chemistry values of each rats in PA 25 mg/kg and

PA 50 mg/kg groups (acute toxicity study, n=6)....................... 98
Clinical chemistry values of each rats in PA 75 mg/kg and

SL 5 mg/kg groups (acute toxicity study, n=6)......................... 99
Clinical chemistry values of each rats in control and

ethanol 4 g/kg groups (sub-acute toxicity study, n=8)................. 100

Clinical chemistry values of each rats in ethanol (self recovery)
and PA 75 mg/kg treatment groups (sub-acute toxicity study, n=8). 101
Clinical chemistry values of each rats in PA 75 mg/kg alone and

SL 5 mg/kg treatment groups (sub-acute toxicity study, n=8)........ 102



Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.

Figure 8.

Figure 9.

Figure 10.

Figure 11.

Figure 12.

Figure 13.

Figure 14.

Figure 15.

Figure 16.

Figure 17.

Figure 18.

xii
LIST OF FIGURES
Page

Phyllanthus amarus Schum. et. Thonn. (Thai as “Luk tai bai”).... 6

The organelles of the iver Cell. ... civisvsmmimsosasinsrssemsesiig 19
The direction of blood and bile flow in the liver...................... 20
Diagram of the functional unit of the liver as acinus................ 21
Morphology changes of apoptosis and necrosis...................... 22
Mechanism of lipid peroxidation................ovuvuiuiuineenenen... 28

Diagram illustrated the preparation of aqueous extract of
Phyllanthus amarus............cocuvueeieirceaeaeeceeeeceeeereeeeveesaesssesesennns 39
Diagram illustrated administration of PA extract 24 hours before
single oral dose of ethanol (5 g/kg) in acute toxicity study.......... 37
Diagram illustrated administration of PA extract 7 days after

ethanol (4 g/kg) for 21 days in sub-acute toxicity study............. 38
Light micrograph of normal rat liver (received distilled water)
(H&EX400). 2. /.  SBL e0v R v evvevnnsoraesasensnsssmnsvsnssson 67
Light micrograph of rat liver after administration of ethanol

(5 g/kg) (H&EXA00). ..ottt eeeeeeseeescesesscsessenenns. 07
Light micrograph of rat liver after administration of PA 25 mg/kg
before ethanol (5 g/KENHEEX200):: .. coconvvsvesisninvnisaiizis 68
Light micrograph of rat liver after administration of PA 50 mg/kg
before ethanol (5 g/kg). (H&EX400)..........c.oooevvvvreiiiiireerennnn, 68
Light micrograph of rat liver after administration of PA 75 mg/kg
before ethanol (5 g/kg)(H&EX200)......coieieeviiiicec e 69
Light micrograph of rat liver after administration of SL 5 mg/kg
before ethanol (5 g/kg)(H&EX400).........c.ccccovevievevreiiiieiienrrcnenee. 69
Light micrograph of normal rat liver (received distilled water)
(HEERHO0): o ovvvmiivvinsssmimms e i s s e eS8 70

Light micrograph of rat liver after administration of ethanol
(4 g/kg) for 21 days (H&EX100)......coovvviniiniiniiiniiiiienn, 70
Light micrograph of rat liver after administration of ethanol

(4 g/kg) for 21 days (H&EX200)......coviuiirieiiiiniineiiiiinennn 71



Figure 19.

Figure 20.

Figure 21.

Figure 22.

Figure 23.

Figure 24.

Figure 25.

Figure 26.

Figure 27.

Figure 28.

Figure 29.

Xiii

Page
Light micrograph of rat liver after administration of ethanol
(4 gkg) foi 21 days (A&EX200).wsnvmannnmwinmsrmmanmes 1
Light micrograph of rat liver after administration of ethanol
(4 g/kg) for 21 days and then self recovery (H&Ex200)................ 72
Light micrograph of rat liver given PA 75 mg/kg treatment
for 7 days after ethanol (4 g/kg) administration for 21 days
Light micrograph of rat liver after administration of PA
15 mglkg alone for 7 days (H&EX200). ... covivsiissiiinmissasuses 73
Light micrograph of rat liver given SL 5 mg/kg treatment
for 7 days after ethanol (4 g/kg) admiﬁistralion for 21 days
Light micrograph of normal rat liver (received distilled water)
(O1l red OAVDY . /5 B, 4 800 R0 Bk simsias i s sis vimmimaiv swassnvia 74
Light micrograph of rat liver after administration of ethanol
(4 g/kg) (Oilred OX400).....ueiiiinineeeiiieie i, 74
Light micrograph of normal rat liver (received distilled water)
(PASX A e ) e rem s se s s 75
Light micrograph of rat liver after administration of ethanol
(4 gikeX IR 21 dave [BRARRAPO, oo ilaiissvisinvmsmmisisasssmieg 75
Light micrograph of normal rat liver (received distilled water)
(Masson’s Trchromie A0 . cmmssssssssmimmvsavimmssssamsavisos 76

Light micrograph of rat liver after administration of ethanol

(4 g/kg) for 21days (Masson’s Trichrome x400)..................... 76



CYP =

min =

ml =

MEQOS =
NAD =
NADH=
No =

PBS =

PA =
PV =

LIST OF ABBREVIATIONS

alcohol dehydrogenase

aldehyde dehydrogenase

alanine aminotransaminase
aspartate aminotransaminase
adenosine 5’-triphosphate
centimeter

central vein

cytochrome P450

deciliter

distilled water

exampli gratia (for example)

et alii (and other)

et cetera

gram per kilogram body weight
reduced glutathione

hepatic triglyceride

haematoxylin and eosin
interleukin 1 beta.
malondialdehyde,

milligram

minute

milliliter

millimolar (millimole per liter)
microsomal ethanol oxidizing system
nicotinamide adenine dinucleotide
reduced nicotinamide adenine dinucleotide
number

nanometer

phosphate buffer saline

log concentration of H'
Phyllanthus amarus Schum. et. Thonn.

portal vein

X1iv



pm
w/w
SEM
SL
STg
TNF-a

round per minute

weight by weight

standard error of mean
silymarin

serum triglyceride

tumor necrosis factor alpha
percent

degree Celsius

microliter

XV



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	List Of Abbreviations

