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he idesmis, acidum in cats with
spontaneous chropfc rghalyfail wete 'q\k\ d -""i."’ cats were assigned into 3
groups accordifiz ational Rer -\'\»\‘-—.‘ ociety, 10 cats in the
clinically ng#fhal g i eve p

e moderate azotemia group
as\pandomly divided into 2

group (creatinine fleve .
(creatinine leygls 2.8-5.§

subgroups: subigro ce 3 subgroup eceived the crude extract
of Antidesma agidu kg \ \ daily for 56 days. Blood
collection was #perfy ' B¢ y consecutive weeks. Blood
hematology was det@rmined’The bloo emistrie§ were analyzed for blood urea

grase(ALT) and alkaline phosphatase
Csted using blood reduced glutathione
8). and the erythrocyte glutathione
at -th’e moderate azotemia cats
tly decrease in ALT

nitrogen (BUN), cretinige; alanine
(ALP). The oxidative
(GSH), blood oxidizing
peroxidase (pr) aciiv
received, th

levels (da *;::".:::;:.:::::::;:::'::}:’.r—" d creatinine levels
(day 28 a u ag received the crude
extract of ~ dnfide frease, in GSH levels (day 56).
In conclusignj the crude™e na ac:a'u | significantly decreased

ALT, ALP, atinine levels and mbjblted the gluta ne depletion. The exact
mechanisms o ow the crude exfra f Anudesma acidum effects on the

ﬁahve stress ﬁ\ E ﬁt ns to be 1nv§st1gated.
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CHAPTER 1

INTRODUCTION

Chronic renal fai i of the most common disease in old cats
(Brown, 2004; Yu_ahd ). It is defined as a primary renal
failure that has-pcrsistod, , usually months to years (Polzin
et al., 2000), 1t 0% i varter of the kidney nephrons

alities impair 75% of renal
cells, it lea
effects i p : io ! emia, electrolyte metabolism
disorder, ho isturba .\. ¢ Goldschmeding, 2004).

g arg” k ‘maintain “hig f mitochondrial oxidative

echanisms to protect this
by producing various
thione peroxidase) and non

fally generated by cellular
attributed to the excessive
scavenge. This leads to renal
: kidney (Brown, 2008). These

0 oc riadthe result of an excessive

spe thile the antioxidant defense

3d; gSeverdl studies have reported that the

degree of oxidative stress is signi corrélated with the degree of severity
of renal failure ( ct_al P¥Allen and Yu, 2004). Another studies
also indicated an ig ion of oxidants occur in chronic renal
failure and xidan Civit; ed following those high oxidative
status¥eaus reco 0l1€_‘6' tasis (Ceballos-Picot et

al 1996: Zwolinska et-al

# A & noids, flavonoids and
phe oft S’ the™Tactors to limit oxidative
injury l'ELIchrom 2 T, 2004). e studies of new sources
from ral products with antioxidants properties{ae of interested worldwide.
Many nat 1 planis have been shown to contain the chemical compounds that

exhibit an mt property.

I compound
S S S, in B- itosterol and
tc e €se ohoids’ and phenolic

compounds of natural plants have several beneficial propemcs as antioxidant,
ant1v1ral antl-tumor and angf*inflammation. From, the previous study gn gnormal

i iy 128 m by

i t it s

IS0 redsed as i ami crase

alanme aminotransferase (ALT), bi urea nitrogen (BUN), and creatinine

levels (Sonkam1 et al, 2007). Previous study of the acute toxicity in rats



received the crude extract of Antidesma acidum in the amount of 5,000 mg/kg
BW did not cause the mortality, no changes in behavior, and no pathological
lesions in any internal organ of the rats (Thamaree et al,, 2003).

Key words: Antidesm ' -yh nic renal failure, oxidative stress, cats
Objective \\\ /y

{. the tioxi i ot of Antidesma acidum crude

Fy quercEtin at tylhydroxytoluene (3,5-di-tert-
2. To.s sftects of Smiasacidum crude extract on oxidative

Chronic. renal failure.

acidum crude extract on

alanine aminotransferase
urea nitrogen (BUN),

| Opmal cats and the cats with

chrofiic gfendl failure N

HypothesigF' % fé

F

"

-
a A A N
Antidegia fici ,:752'; ragh 'can \decreate oxidative stress in cats
with spontagfousiith i’ Lo \

VAN
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CHAPTER II

LITERATURE REVIEW

i al., fe ersible structural renal lesion of a

i ion,.regard ﬁf the initial cause of nephron
loss. Chronic tgnal- “ bnormality occurs in the old
cats (Brown, 200 ﬁe prevalence of CRF in all
ages of cats were. . ‘ -aldzeats. that develop CRF are 10-15

years old et al., 2004). Allen et, al,,
(2000) have e to be about 3% in cats of
all ages Sota Veekerinary Teaching Hospital,
and nearly o i han, 1 \\\;. presented to that hospital had
renal  failupe’ \ ref Sgase in cats has been
estimaf r in. the gene et ‘populat on Brown, 2005). The degree
of renal inj ini ce. ca - be judged by glomerular
filtration serum.Jcreatining \. ncehtfation. This high serum

e glomerular filtration rate
-\-‘- e by the accumulation of

ed  ele oWl metabolism,  hydration
ervt pieti \ odiiction (Polzin et al., 2000). The

International a"'" J’ \" oped a classnﬂcanon system

to standardi of catsWwithl CRF into four stages base

on the serum ¢ < .;_ el-and- pajor \d@terminants of progressive renal

injury which oteinuria : £ hypertension (Table 1).

Table 1. IRIS stagl ‘, for - ith chronic renal disease base on the
serum "‘,ﬁ Tevels 55

Mair e lglel (mg/dl)
on azotemi 6o -/

& "
IY; severe azot
SuHstages, base on proteinuria

> 5'}[il
upGLt

n-proteinuric <0.2
€0 ine proteinuric /s 0.2-0.4

m non hypertensive
BH borderline hypetlfnsive 150-179 (no extrarenal of HT)
HC hypertensive wi compllcatlons 5150 (extrarenal of

hypertensmn (Brown 2005)



The diagnosis of chronic repal failure is based on the history taking,
completed physical examination, and the laboratory finding. Primary renal
disease is defined as the abnormality of kidney that has persisted for two
weeks to months. Chron’ Tepa failure can be categorized into four stages

eginitial stage that renal tissue is
ction of renal mass but the

: 2 _ e.injury and the animal shows no
clinical signs.” The ary causes -6 ase that damage the kidney
includin onej hnt n hropathy, neoplasia, and
hypertensive neplifopathy./ To | diagno e primary cause of renal injury,

renal bigpsy shaettld /b¢’ /perfe \\\ cHizethe stage of disease and
perform seria caflrgent o -w\'Ll‘l“l concentranon at [-6 months

interval togfSsesgfthe/ sjatls of i Bro 2005).
i§ stage” ‘occy <\ tissue is loss and the
presentati off mild Ffazotemia s ho glinicall, signs. Plasma creatinine

should#Bc megtsurgdl for, renal dys ahd 't8, mofitor the renal function.
Stagel 111 Moderate. n 1:1" Z £
¢ ifiird sta 18 06, AZbternill or transitional stage that
animals“showj€linigals -‘W ﬂ’ - Joftén utemia Routinely evaluation are
essential for MiaggPstic "and-- 8 .\_ sion of the disease,

Stage" V. bevere 11:! .’:‘- lic stagt
Cats in_2this” ‘stage pften ibit abnormality of fluid and
electrolyte imMal p Often have anorexia, nausea and
vomiting which a ndicatg he uremic syndrome. Most patients
exhibit negative eng b of the lean body mass.
: MM 72, ’

Ox@

# etyveen the formation of
reactivé~ ldg defense mechanisms.
Ox1dat:'r£stress ROS',F reduction in antioxidants,
or bot alle, 2001). U

Re‘tmxygen species

AUBIRENIHEAAT- -
metabbli normal cell
durmg mitochondrial oxidative respiration or oxidative burst including activated

phargocytes and can be ggknerated by enzy and non-enzymatlc T tlons
wij 111 ) di g

o wn | to :3
: anderker 2008).

0
formatlon ( alle 2



Major ROS are found in various all such as superoxide anion (Oy),
hydrogen peroxide (H20,), hydroxyl radical (OH’), and hypochlorous acid (HOCI)
{(Gwinner and Grone, 2000; Galle, 2001)

Major reactive

reacted with nitric oxide
he, beneficial role and damaging

1~-;_;'f‘- e (SOD), dismutation of
considerated as a nonradical

drd X rad ical)

ateiniito release iron and HyQ; which
ite hydroxyl radical.

Haber-Weiss _J‘E“:s ac

@Hz 0

assisted Fenton

eloperoxidase reaction
HgO + Cl +H & H20+HOCL ~ {(hypochlorous acid)

ﬂ ﬁ“ﬂ TNUNTNYIRT=

The major ROS formations are leakage from the electron transport
chams It is estlmated th 90 95% of the o 3:“ are converted to r, the

M SR T o



Free radical generation

GS - electrophile

Glutathione S-transferase

peroxidation

Figure 1. Prma th : n peeis (applied from Storey, 1996).

Superogide ru”;-_,g.-t alyZ the dismutation of superoxide
anion to hydrogen€pemoxide. peroxide will be converted to harmless
H;O and O, by catalase=and=gl lgne peroxidase. However, the excess SOD
activity and the.presence /o o, Fe?*, Cu®") can give rise to the

). When there is too
odug Qom O (Haber Weiss

ansferin, caureloplasmin
n of hydroxyl radical.
T‘C and E and bilirubin

991; Gwinner and Grone,

(Bast et a

e ROS levels play portant regulatory medlators in many

for, gic functions
nc gen peroxide
e and Ohtaki,

q, 1690). In phagocytosis process actwated rnacrophages and neutrophils must
generate ROS to kill cert type of bactena Neutrophils also kill ogens
ca es the

to control infection b oxidase which
eve ch, mag jtu n of m

DNA and carbohydrates (McMrcheal 2007). Important generators of ROS can



initiate and amplify many deleterious processes such as inflammation,
oncogenesis, and degenerative disease (Mandelker, 2008).

as the tissue damage resulting from

iomowhich), ' _imbalance of ROS exceeds the
capacity of rendiea ﬂ%@s to scavenge (Brown, 2008).
The kidney 1-higt maftal oxidative phosphorylation and
arterial bl : 'C Ao {BYSWn, 2008). Animal experiments
have er major. role in many glomerular
disease (Gwinne )0 % h”” aincreases in the concentrations of

ROS may B e e SRR

sdlL") which can initiate and
semner mbranes may be deranged,
a process t 1po 5.- INSE £ | ,~ onephritis.

an promote the loss of
can inactivate enzymes,
an give rise to cross-link or

on of gene expression.

The def€ctig fmr:u odu » Bid perfoxidation in renal tissues have
shown (Figure 2). —

o ——d
ﬂUﬂ?mﬂﬂgwaqﬂ@mm

AATAN AENWIIREAY

Grone, 2000).



Besides the ROS direct oxidative damage to cellular component, the
increase in ROS may act as the transcellular and intracellular signals that
activated the redox sensitive protein kinases or phosphatases resulting in
alteration phospholylation_o r tors and transcription factors. Finally this can
lead to the critical ¢ X ression of cytokines, adhesion molecules,
and proteins involvey poptosis, and affect the inflammation
and cell death i hronic renal failure, the surviving
renal tissue beta , leading to an increase in
pro-oxidant 3 "PXidative damage and presumably
in cats ( M failure often have concurrent
conditions pfSROS including advanced age,
activation of 10 pstem, chronic renal and systemic

laysea role in the development
kidney dysfunction (Lefebvre and
hoter, of renal oxidative stress
merular and tubular cells.
Wbich leads to the glomerular

of th
Toutain,
and di

Efferent
eriole

0

ot Tsoconstriction (applied

R

1l
ﬂUEl?VlEIVﬁWEI']ﬂ‘i
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Interstitial
inflammation

Increase TGF-f
Synthesis

Differention of
mbular cells to
myofibroblasts

Figure 4. _7 ‘ e, of}, glon hyperfiltration (applied

(9and transglomerular protein

F;:i' _r' ; eabs Itrated solutes excessively.
Proteinuria, abomin. dized)y is en up at the tubular luminal
membrane, J¥sti ing 3 the~2 pi }"‘ ction '@ proinflamatory  cytokines and

chemokines in imal! tubules: s. THiSk is *partially attributable to the
activation  of] ar- fa or-kB fhis important regulator of the
proinflammatory g --ﬁf-- sform wowth factor- § (TGF-P) also leads to
interstitial ~ inflammation=fibrosis— increased inflammation. All of these
effects contribute .1- oXidative s he nephron (Lefebvre and Toutain
2004758 ingh 6). The eff onstgiction limits the flow to

: g)stimulates fibroblastic

“=geperation (Rossert et al.,

Mular filtration rate and
. 4). ThHis is a positive feedback

loop becguse of the elevation of systemic blood ;@surs contributed to ROS.

Factor at enhanced ROS in the chronic renal failure as the result of
complex ?on of factors fav the generation of ROS have been

AN VIEIVI?W?J’]ﬂ‘i
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Chronic renal disease

Inflammatory mediator
{cg. NF-xB and TGF-{3)

Glomerular “wg,
hypertensiong .
and hyperfiltrati

anemia

Systemic hypertension

hronic renal disease (applied from

QI disease suggests that
]t)sis, glomerulosclerosis,

nal inflammation and

ren$'
glo _
progressive de

Endogeno¥ defense against antioxidants

] u function. The
h@mego al n(ﬂ| od (:Wy ogeno efe mechanism
a t ioxidant§. erdl, thergl argl Y ci rie ndagenous defense:

mantioxidant proteins, enzymatic antioxidants, and small molecule antioxidants,
d

Antioxidant proteip#, such as albumin, haptoglobin, feritip, an

: cemloplasmin, arg_ab i ipXi s _are expressed_in

i i roxide §d a d

hiefic § peroxidasee ioxida ivid ater-

q soluble and’ lipid-soluble” categories.” Water-soluble antioxidants include” ascorbic

acid (vitamin C), uric acid, bilirubin, glutathione, zinc, and selenium. Lipid-soluble




i1

antioxidants include tocopherol (eg. a-tocopherol: vitamin E), B-carotene, ubiquinol-
10 (coenzyme Q 10) and licopene (Halliwell, 1999).

Albumin acts as an antioxidant via a free thiol group that is readily
oxidizcd by ROS (Mc i ,. 007). Enzymatic antioxidants typically work
: J Superoxide is the ma_]or ROS produced
during the phy. iolog) ar Usiglogical states. It is scavenged by
superoxide disputd i ndgin the cytosol, mitochondria and

extracellular_surid® & reacti ?uperoxide anion require copper
inc i ol € suriace, and required manganese in

‘ 'thsc reaction and then is
widase and..ca talase use iron 0 convert
(i b N':\\.‘-

n the cytosol or peroxisomes.
lutathione peroixdase that

p teet cell membranes. It is
de (Eaton, 2006). Vitamin E
ane, it is a scavenger of
. ROS or help in the

effective a
is locate

glyci is a ubiquitous non-protein

thiol (low mol ‘sulfu ainingfeompound) which plays a central

bit , ; Pastore et al., 2003), involved in the

antioxidant cellular”defence-mech “is a tripeptide composed of cysteine,

glutamic acid and_glyi f}] lts ac up is represented by the thiol (-SH) of
cysteine residue: ure’ 6). "f ’

Q

Flgure 6‘Sgture of glutathione (eres et al., 2003).

i m all organs,
th sente llan tissues.
Intra uarly, 1t is foun in millimolar concentratlons e plasma and urine

contaln at lower total GSH levels (Pastore et al., 2003). Reduced glutathione
(GSH) are easily oxidized a8 can be regeneratedlery rapidly. These ch eristics

R SNSRI IR

from methionine (Sastre et al., 2005).
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In cells, total glutathione can be free or bound to proteins. Free
glutathione is present mainly in the reduced form which can be converted to
the oxidized form during oxidative stress and can be reverted to the
reduced form by the action pfj the enzyme glutathione reductase. The redox

o, Balive fmPunts of the reduced and oxidized forms of

acid cytos _ _ s_by the sequential actions of g-
glutamylcysté ntheta ione synthetase (GS) in a
series of Zy

glutamyl ¢

@ve been termed as the g-

— — tamyl-L-cystein + ADP + Pi

yi <eysreinyl-glycine
tathiorc)

. ] ! ADP+P,
Hzc \ @
NCHGODOH /

glycine

$H

cnisa
CO-NHCHCQOH
(CHy,

N Y-glutamyl-ysreine

2
0

L,

5- a.ropm(me gfularmc acvd

ANEANUNINGINS.....

(b) glutathione™ synthetase; cyc otransferase (d)
oxoprolinase; (e -glutamyl transpeptldase (f) peptidase (Pastorc et al.,
2003).

q W’] Mﬁ%ﬁd HATRH IR

leads to the formation of g-glutamyl amino acids and cysteinylglycine. The
latter is cleaved by dipeptidase to form cysteine and glycine. g-Glutamyl amino
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acids, formed in the transpeptidation reaction, are substrates of the intracellular
enzyme g-glutamyl cyclotransferase, which converts g-glutamyl amino acids into
the corresponding free amino acids and 5-oxoproline. 5-Oxoproline is decyclized
to yield glutamate. The equjlibriym between 5-oxoproline and glutamate, at pH
values near neutrality, aypurs cyclization. (Meister and Bukenberger,

1962; Pastore et al2003) | /
g-Glutamylatt ptidase "the epithelia of tissues that are

involved i mcludlng * choroids plexus, jejunum, and
ciliary bodyﬂeﬁu—ot—ﬂal ‘6) l{-u-loMn the outer surface of the cell
membrane,.whereas* gl » DIe inantly intracellularly (Melster,
1978). TH& transpg he g-glutamyl cycle and it is
a general celifilar 4 siiormal cellular export of
glutathieft fungéiong mthe cell membrane and to

its immediate en

,,,,,

\\\
et et
NN W A e e

ofEXH in mitochondria and

3). M

is synthesized only in the ¢ oplasm (Reactions 1 and 2). GSH is
trans orte nﬂmltochondna by a m characterized b slow net transport

n of GSH to
o i lutathiio lt dria (Reaction
ex rt es ¥of'Ce f th other tissues

(Reactlon 5). Under COI'Idlthl‘IS of ox1datwe stress, GSSG s transported out of
the mitochondria and acro‘ cell membranes Cth[‘l 6) (Figure 8).

RIS a0 BHAIVERE:

the action of transpeptldase much of which is located in the kidney. Kidney uses
glutathione that is transported from renal cells (intraorgan cycle), as well as
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glutathione present in the plasma. The transport of glutathione from renal cells to
the renal tubule in the rat accounts for about 80% of the tubular glutathione;
the remainder comes from the plasma via the glomerular filtration (Griffith and
Meister, 1979)

GSH, synthesize
plasma is the predonin

secreted in both bile and plasma. The
secretion. About 60% of circulating
fd_the remaining 40% is metabolized
excreted in the bile is degraded
within the b “hydrolyzed on the outer surface

of the smallintestine: 'Wonn interorgan and intraorgan
cycles for [ d-degradation (Figure 9).
e expemmentdl L ulfox |mme a specific inhibitor of GSH
'\

er and kidney of normal
indicates that the cycle for
egradatlon of GSH might
akidney, respectively (Inoue

Figure 9. Jnterorgan and mtraorgan metabollsm and transport of GSH and
reffled compounds (Inoue i1, 1987)

fl3d2) ANENINEANT

The CRF patients lfive been shown t ve the significantly

AR BRI NI

with renal insufficiency. Reduction of oxidative damage to DNA by antioxidant
supplements may protect cells and organs from oxidative damage and the
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progression of renal failure might be reduce (Yu and Paetau-Robinson, 2006).
One study demonstrated a protective effect of hisperidine, a citrus bioflavonoid in
CClL induced oxidative stress in rat liver and kidney. This protective effect of
hisperidine correlated to its tioxidant effect in the rat kidney (Tirkey
et al., 2005).

»
Antidesma MMHE%‘\\\‘

Antides
(Figure 10). 4,

Thailand. A4 6-10 meter tall.

Th
cim, papery,
abaxially, _
rounded to ac
to impressed

-10(-21) * (1.5-)2.5-4(-9)
cent and rarely glabrous
_ se, rarely attenuate, apex
nfgy domatia present; midvein flat
s, ey  veins reticulate.
‘ o pubescent, simple to

: r" )/ y g .5 mm, cupular to globose,

(3 or)4-lobed, digfidedffoF ca S plaee (s BuiSillc. Blbescent inside with hairs often

exceeding beyvend cg@ifvx, mg .;: ex magile’ runded; disk cushion-shaped or

annular and lobed et wcen—stmmens: nt¥@amens (1 or)2(or 3), 1.5-2 mm;
y [ =

r n"'r",q.,_ le fl@wers: pedicels 0.2-1.5 mm, 1.5-4

rudimentary ovary te
mm in fruit; calyx ca. 1 1 Ty urceolate, 4- or 5-lobed, otherwise as in

male; disk glabrous ogifSidgLiss 1 side; ovary glabrous; stigmas 3 or 4.
Drupes eﬁso' rete to late ’ -ﬁf-'q' mm, glabrous; style
tennm{ shghtly s (Ch A% _) .

TaNT

Figure 10. Antidesma acidum
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Trakoontivakorn and Saksipitak (2000) had evaluated the antioxidant
activity in 84 species of Thai indigenous vegetable by P-carotene bleaching
method. This study found that Antidesma acidum had a very high potency of
antioxidant activity whichy Jcgntained substance >100 mg of butylated
hydroxyanisole (BHA) agualh gl fresh vegetable. The chemical compounds

) ; Smittinan, 1980) and other chemical
tannins, stigmasterol, triterypenes

compound su
(Sanansieng,

( activities including anti-HIV,
odilatmg Bactivity. Toxicity test was
jonsesfor Economic Co-Operation and
L mutagen pity was test by Rec assay.
t¢ s weiesip to 5,000 mg/kg. That study
had icit ma acidwm in rats and were not
veighthi amaree et al., 2003).

AuEINENIngInT
RIANTAUUNINYIAE



CHAPTER 111
MAT S AND METHODS

L. Preparation of th nttdesma acidum

- - ent vegetation phase during
t ed out, selected stem and

t temperature, packed in bags

Plant material

bark parts,
and stored

the oven at 50°C for 5

ays. lhe ~stem A ‘-- 5 ‘~ g) were macerated wi

days. Th d \ .\ ) d with

95% eth f'?ﬂ r“r hy \ filtrated. The combine filtrate
ed. pressure d "‘ nde extract (1.45 g). Before

of ‘\ dWacidum was prepared in

\

Evaluation of th ioxidant actt by DFRH radical scavenging assay

The radical se :ﬁ’i ng acti pla.nt extracts against stable DPPH®
(2,2-diphenyl-1-picryhy a-Aldrich Germany) were determined
spectrophotometri with an antioxidant compound,
which /ca e color (violet to light
yellowk were measured at 515 nm on light spectro; eter (MILTON ROY

J S— ;@ 9.
Ay A9 RN

scavenging activity of crude extract were compared with
dard antioxidant including: quercetin hydrate and butylhydroxytoluene @3, 5-
d1-tert -butyl-4- hidrox ol; BHT, Fluka). DPPH sdluiion at concentrationWof 6xl

QU hiaw ot e g k0

ethanol. Standard antioxidant (quercetin hydrate and BHT) were prepared by the
same procedure as the plant extract (Denrungruang, 2007).

(¢
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Determination of radical scavenging activity

The absorbance of control sample containing absolute ethanol 1 ml. and
DPPH solution T ml. wa egsured at 515 nm. One milliliter of DPPH
solution was added off t rude extract solution at the different
concentration 100, and 1.562 pg/ml. The sample were

kept in the dar R roofm mperature. The absorption was

measured  at The eti ydrate and BHT solution were
. e E r .

determined fo Il scavengin €_same procedure. The experiment

was carrie licatgs, Comparir esults of radical scavenging

activity _ antjoxidants drate and BHT) and the
crude extract ‘ %) was calculated by the

followin,

.\ ubsfance is defined as the
aseéd 50 percent of DPPH

[ each triplicate test.

t with', institutional guideline
i — y—of Veterinary Science. lalongkorn University.
Cats| wij utliel. Cats were included

without™g E'L" ssigned into 3 groups
according| to t est S'? ty (IRIS). The clinically
normal group with serum creatinine levels < 1.6 mg/dl' (h=10) and chronic renal

failure (CRF) group. The CRF group were divided into 2 groups; mild
azotemic s@ith serum creatinine [&yfls 1.6-2.8 mg/dl (n=10) and moderated

RBIRETINE AT

he clinically normal group

, T Ithye cli --o‘n a esente Small im ospital,
al ‘ ary* |Sciefige, 10n an te
- veterina spital§y a : -5 yearsgold ificlud ts f were

q i : reed '

uded without gender an preference. A history ing, physical
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examination and blood collection for hematology and blood chemistry were all
in the normal range.

The chronic renal faiturg (CRE) groups
esents imal Hospital, Faculty of Veterinary
Science, Chulalonglom U egprivate veterinary hospitals with
: =

clinical signs i polyuria (PU), vomiting, oral
ulceration and/0! ats between 3-15 years old

were inclum_._ “Cats_were | without_gender and breed preference. Cats
were diwme Jing “to. the lihine levels.

Note: All form before allowance their
cats int @d water ad libitum. During
study 2 r; ron '1 ..'\; WAl "ats were assessed for the
hydration | ofs ,42, oY t i8hydration with fluid replacement
(crystaligj 1007 ML SC e eh rs. The cats with severe

4
cal sigr \ "‘a.‘ severe weight loss, uremia,

1 / [3 .s"‘\-. \@r symptomatic treatment and
I

Cats presen _?.;-';!" he. S imal Hospital, Faculty of Veterinary
Science, Ch igkorn - University e _veterinary hospitals.

| il
clie | owned cats anorexia, weight IGLL!‘PU/PD and/or vomit
v

aj 63-*]‘;/“

AN

uta ing according to IRIS

u clinically normal non-azotemic mild  moderate severe
creatinifle(mg/dl) <1.6 1.6 2950 >50 QJ
g “ relq
q symptomatic

treatment
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Data: Blood collections for CBC, BUN, creatinine, ALT, ALP, reduced glutathione
(GSH), oxidizing glutathione (GSSG) and glutathione peroxidase (GPx)
were performed every 2 weeks for 10 consecutive weeks.

A histOry=s hy51 e mcal signs of chronic renal
failure suc dcpr sion, /PD, vomiting, oral ulceration
and/or sto ed. BN

tube for blood chemistry
imental groups.
ats with normal levels of

III. Methods

Animals prepar

WCRF groups were divided
into tw the fi by "'. t d f ve cats received the crude
extract of ] 4" -aeidy .u_ ’ o 'l\ or 56 days and the second
subgroup i of fi ﬁl ' regeived pl cebo"BO for the same period.

omplgte blood count (CBC), alanine
ammotransferase (4 ase (ALP), blood urea nitrogen (BUN),
creatinine, reduce gl igzed glutathione (GSSG) and glutathione
peroxidase (Gpx).avel _ d € geks test for 10 consecutive weeks.

Analytical methods

-

j;lﬂmd samples were collected, into tube conMing 2 ml. of EDTA and
I ml. lithium heparin. Blood samples were placed immediately on crushed
ice in E fmtube, and  were leI” into two portions, one of which was

AL AT RN

was centrifuged (2500 X g, 4 °C, 10 minutes) and the plasma was stored at -80
°C used to measure bloo rea nitrogen, crcatlmne ALT and ALP, buffy
coat was removed and the red blood cell wefé=Washed two times in excess

q WIRSEESR AT & B L

peroxidase (Gpx) activity (Czuczejko et al., 2003).
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Complete blood count (CBC)

Blood samples were collected into EDTA tube. The PCV, RBC WBC,
and different WBC count tained by use of manual blood count.

i determined by Alkaline
S ma ALT was determined
7). The plasma ALP was
al., 1946.

Determination ofasegul i /
asma W ging to the method of Patton

Wdized glutathione (GSSG) were
AKerboom and Sies (1981).
g0 a modified method of

Reduced glutathione—is—sp ply converted by glyoxalase 1 according
to the reaction

— )

J ml. o mixed jwith 1.6 ml distilled water
and theadprecipitated with 3 ml of precipitating solstion (metaphosphoric acid)
kept in rogm temperature for 5 minutgs. Then the solution was centrifuged and
prepared attofding to the following feagents into the tube,

‘Tal* N/ I. R . b

| A VICIVL A4 PY PR L1 Fesia

phosphate butter (ly'pH 7.4 . ' 2.0
Filtrate (uL) . 200

Glyoxalase | @000 Uimi)uL) 4240 0 QS

L} LN )

R4

The absorbance was measured at 240 nm. The amount of GSH was
determined and calculated from the standard curve.
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Determination of oxidized glutathione

Samples for GSSG assay was performed by using 0.5 ml of whole

blood, added 0.5 ml of a _wni containing 10 mmol of N-ethylmaleimide

isodi and 100 mmol of potassium phosphate

, sample and then mixed 800 pL of

tion. wit) v g/L trichloroacetic acid solution.

Remove excess, NEN. by with diethyl ether. GSSG was
measured accOraing=te i L rboom and Sies (1981).

with glutathione reductase

Sphate buffer, 200 pl of
NADPH When the

er ] fr,.ar _ an amtioxidation reaction of reduced
glutathione was used=by—g] ' proxidase coupled to the disappearance
ing tert-butyl hydroperoxide as the

A2
o et
m Tris- IOOM 100
pH 8.0 (uL) L
g GSH 1OM (D)
ﬂathlone reductase, 10 100 IOO
H20 (uL) 670 660

* Incubate 3“C 5 min.

The absorbance was read at 340 nm (A!l). after | minute read absorbance (A2)
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Calculated AA =Al1-A2
Calculated Gpx from the equivalent;
Glutathione peroxidase activity (nmol/min/mL)

at tl and t2

e calculated by ANOVA test.
p<0.05.

ﬂLlEl’JVIEWIﬁWEI']ﬂﬁ
QW']NﬂﬁﬂJﬂJW]’JVI&I']ﬂEJ



CHAPTER IV

RESULTS

V, and the effective concentration

gidum was 3.17% of total stem and
} 11.4kg and the final crude

. ‘h—m = nt radical scavenging (%) at

Part 1. Radical scavenging)

differenW extct, quercetinghydrate and BHT were demonstrate
(Table Fi _The eff ‘*~ : dtion (ECsp) were presented
(Table 3). ‘ i h

Antidesm as nearly as effective on
DPPH radij ercetin, Atuthe concentration of 100 pg/ml,
i i in, thederude extract of Anfidesma
b 7W78, respectively. The percentages

‘Wlant " fquercetin hydrate and BHT)
OWer Concenfiation of quercetin hydrate
: 2 enfages of radical scavenging. But
for the ¢ Antides diyr) "‘-, centages radical scavenging
t ml. In the concentration of

nd - the crude extract of Antidesma

%
l venger.

T, quercetin hydrate and the

ion (ng/m

J 3.125 1.562
Fi

I:;!'MZZ 7.7540.85  4.53+1.41
|

BHT ==
—
QueroetiM‘)l.‘)(}iO.B 90.

9 61035 92.9940.44  93.2740.31  83.48+0.60  53.30+1.13 33.53+1.61 19.1741.29

ﬂwww%’wmm
qwmnmumwmaﬂ

89.3140.48 % 10.48 58.79+0.70 29.6910.53
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Figure 11. Percent (%) radical scavenging concentration of BHT, quercetin
hydrate, the crude extract of Antidesma acidum.

>
5 o
2 —e— quercetin
g —m— extract
E - —— BHJ'*_
£

{pg/ml)

pHe effecti ratic Shbstafice which can decrease 50
percents of DIFP tra : i\, hydrate, the crude extract and
BHT were #13, ly. Quercetin hydrate and the
crude extract at approximately 14 and 8 times,
respectively. T solvere demonstrated (Table 3).

Table 3. Mean+SEM J-,-_—,—-r‘f. pncentration (ECsp) of BHT, quercetin
hydratez -"‘, i ntidesma acidum.

& gQuercetin hydrate @) 3.13:0.77

Al

u ECg.n' = Effective concentration of substance which can decreased 50 percents of DPPH concentration.
= 3 5-di-tert-butyl-4-hydrox lorButylhydroxytoluene -
Exlmct the crude extract of Anlilesma acidum

axmmmmummmaﬂ
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Part II. Signalment

Thirty cats (14 males, 13 sterile females and 3 females cats) were studied.

neutered and one, ‘it E gats were from the Small Animal
Hospital Chula} o Unive cats were from private animal
hospitals. All.CItS ps according to the creatinine

— _mild azotemia and moderate

kilograms¥ o dy. ,
clinically : aZotem d moderate azotemia cats were
il \ _7 -

fut inafinen:
QRIANTUAAINGAL
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Figure 13. Meani+SEM of weight (kg) in the clinically normal, mild azotemia
and moderated azotemia cats on day 0 and day 56 of the study.

ﬂuﬂ?ﬂﬁlﬂﬁwﬂ'ﬁﬂﬁ
ammmmummmw
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Part III. Hematology

Pack cell volume (%) in each group of the cats on day 0, 14, 28, 42, 56
and 70 were presented (Flgure 14) The clinically normal cats received the
crude extract of Antidesmg) had significantly higher PCV than the
clinically normal cat Ceiy p gn day 0 (p<0.05). Mean PCV were
significantly decreas¢ mal cats received the crude extract
of Antidesma acidg fired to day 0 (p<0.05). The mild
azotemia cats “wee i lower PCV than the mild
azotemia cats-amled—"the *ude aa!tTut—ﬂ'Air:tza'f-:sma acidum (day 14)
(p<0.01). The- in e_crude extract of Antidesma
acidum h i 0 than day O of the study
(p<0.05) (Fi i

Figure 14. M MY of jpack dcell\ s .\ &(POin the clinically normal cats
i chih, (A)a the \- gl cats received the crude

wmild azotemia cats received
eivgd the crude extract of
Mcats received placebo (E)

1€ crude extract of Antidesma

—a— B

——D
—¥—E
—p—F

Day 42 | -I= 56 Day 70

D ays Stop

f e I RENSRHANT

E = moderate azotemia cats received placebo
F = moderate teria cats received crude extract of Ant:des agidum
Stop = stop the

AR RRIEE HEAR -

when compared between mild azotemia cats received placebo and the crude extract
of Antidesma acidum.

b p<0.05  when compared between clinically normal cals received the crude extract of
Antidesma acidum before treatment (day 0) and after trearment (day 56).

d p<0.05 when compared between moderate azotemia cats received the crude extract of
Antidesma acidum before treatment (day 0) and afier treatment (day 56).

It
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The red blood cells in each group of the cats on day 0, 14, 28, 42, 56
and 70 were presented (Figure 15). Mean red blood cells were significantly
elevated in the clinically normal cats received the crude extract of Antidesma

ically normal cats received placebo (day
28) (p<0.05). The ' cats received placebo had significantly
decrease red blo / Jvhen compared to day 0 (p<0.05)
(Figure 15). \ = /
‘.-__‘ . L -
Figure 15.

in the clinically normal cats
mal cats received the crude

ed the crude extract of
a cats received placebo (E)
the crude extract of

42,56 and 70.

-—=—B

->—D
—x—E

RBC (x10° cell//ul)

‘Alinically normal cats ueived placebo
[IL) ] F

| Bl ‘ % ICat idesma acidum
C = Imil 16 i cats frecei '
D ild azotemia frec pthe) extract [©f Mnrgesma acidum

E = moderate azotemia cats received placebo
F = moderate az ia catsn received the crude extract of Antidesma acidum

Stop = stop the tredtmen u

, t L
.0 hen Jeo ed) helfwe imieally Bormall c ec placeb rude
tr idpm. .
q p<0.0 ; cals received placebo "before freatment

when compared between moderate azotemia
(day 0) and after treatment (day 28).
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The total white blood cells in each group of the cats on day 0, 14, 28,
42,56 and 70 were presented (Figure 16). The clinically normal cats received
the crude extract of Antidesma_ acidum had significantly lower total white

blood cells than the clini ts received placebo (day 70) (p<0.05).
i A+ t e extract of Antidesma acidum had
significantly lower wofaly g than mild azotemia cats received

placebo (day

Moderatesazoteiia cats _rece Mide extract of Antidesma acidum
had whitg blood~cells=when compared with moderate
azotemia cat acebp (day=( ndwld)(p<0.05) (Figure 16).

Figure 16. (cells/pL) in the climcally

diy  (B), mild azotemia cats

jancatS™peceived the crude extract
""-\‘-"‘-‘-«. cats received placebo
eived the crude extract of

Day 42 M Day 56  Day 70
Days Stop

=

¢ Qs
FlUE 0L IHENT
B = climically af cats 1 de ct "of Antidesma acidum
“ C = mild azotemia cats received placebo
D = mild azote‘a cats received the e extract of Antidesma”dlum
= er ia § EEC e ; ‘
' ‘ tem v e xfract te {
S § : : :

" p<0.05 when compared between clinically normal, mild azotemia and moderate aotemia cais
received placebo and the crude extract of Antidesma acidum.
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The neutrophils in each group of the cats on day 0, 14, 28, 42, 56 and
70 were presented (Figure 17). The mild azoternia cats received the crude
extract of Antza'esma acidum had significantly lower neutrophils than mild

Figure 17. MeantS B, / f, ‘neu cophils (e Is/uL) in the clinically normal cats
iveds. placcho (2 inic normal cats received the crude
act - of<Anti mild azotemia cats received

nild ‘otwwed the crude extract of
atggazotemia cats received placebo (E)
cel de extract of Antidesma

4 \ 1 ——
L] ' —=—B
3 I
4 b l—3—D
. |
£ - . |—=—E
: 3
7 i |—e—F
8 -
—
Day 56 Day 70
Stop
N~
g\Jact of Antidesma acidum

| s

the crude ﬂact of Antidesma acidum

E = moderate azotemia cats received placeb

= moderate azotemia cats recelvcd the crude extract of Antidesma acidum
op the treatment

f ummmw ARG~
ammn'mummmaa
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The band cells in each group of the cats on day 0, 14, 28,42, 56 and 70
were presented (Figure 18).

Figure 18. MeantS.E.M, of |ba (cells/pL) in the clinically normal cats
cebo (/ igically normal cats received the crude
), mild azotemia cats received

)}Breceived the crude extract of

m ‘D),' oteria cats received placebo
eratezazotemia eceived the crude extract of
naday Oslda2s. 42, 56 and 70.

Bapds (celiSfuL)

Day 56 Day 70
Stop

de™extract of Antidesma acidum
Q e

D = mil the cmdet;&act of Antidesma acidum

E = moderate azotemia cats reccived place

F = moderate azotemia cats erd the crude extract of Antidesma acidum

cﬁto the treatment

AUANENTNGINS
AR TAUNAINGIAE
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The lymphocytes in each group of the cats on day 0, 14, 28, 42, 56 and
70 were presented (Figure 19). The mild azothemia cats received the crude
extract of Antidesma acidum _had significantly lower lymphocytes than mild

i mild azotemia cats received
'_-ﬂeived the crude extract of
hodera i cats received placebo
e ceived the crude extract of
R0l 7798142, 56 and 70.

Lymphocytes (cells/iL

| —

the crudﬂnﬁxh’act of Antidesma acidum
= mild azotemia cats received placebo

D = mild azotemia cats received the crude extract of Antidesma acidum
‘Iﬁmodcrate azotemia cats”ived placebo

‘ : e iamca i X o idesma acidum
p<0.05 when compared between mild azotemia cats received pl
m Antidesma acidum.

ARIANTAUUNIING IR
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The ecosinophils in each group of the cats on day 0, 14, 28, 42, 56 and

70 were presented (Figure 20). Mean eosinophils were significantly increase in
the mild azotemia cats received the crude extract of Antidesma acidum on day
28 when compared to -\c
The moderate sazotefn cgived placebo had significantly decrease
eosinophils on da | 40 ; mpared to day 0 (p<0.05). Mean
eosinophils in thegmoOderatt rerfu '?:ecewed placebo were significantly
1 1 the crude extract of Antidesma

Figure 20. Me E M _of eosinoph ‘ellgful ) in the clinically normal cats

o/ (A), 't pal cats received the crude
: ild azotemia cats received
t\-._ ed the crude extract of
emia cats received placebo (E)
ed the crude extract of
842, 56 and 70.

=) Y
2 1000 f Sl - § @, - | —
g o
@
2 —%-D
&

Day 56 Cay 70
Stop

A g RN TNHINT

= mild azotemia cats received placebo
= mild azot ia cats received the crude extract of Antidesma ac:dum
E = moderate temia cats recewed

QW’] AATRRTTANETaY

p<0.05 when compared between moderate azotemia cats received placebo and the crude
extract of Antidesma acidum.
Y p<0.05 when compared between mild azotemia cats received the crude extract of Antidesma
acidum before treament (day 0) and after ireatment (day 28).
¢ p<0.05 when compared between moderate azotemia cots received placebo before treatment
(day 0) and after treatment (day 28 and 42).

Day 28 Day 42 |

Day 0 Day 14
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The monocytes in each group of the cats on day 0, 14, 28, 42, 56 and 70
were presented (Figure 21). In the clinically normal cats received the crude
extract of Antidesma acidum had significantly decrease monocytes on day 14

Wers increase in the mild azotemia cats
received the crude gcidum on day 28, 42 and 56 when

bo had significantly increase

" mw.w (Figure 21).

Figure 21. Me "EM in the clinically normal cats

' H-“ -'“"" al cats received the crude
ild azotemia cats received
eived the crude extract of
niacats received placebo (E)
‘-.' crude extract of Antidesma
angdi70.

5 - H—“—_O—A

g‘ -—a—B

g - C

] ——D

2 R

2 _ —x—E
h i

—_E—__ ._-—‘_

gﬂ

Day 28 Day 42 -'I Day 56 Day 70
Stop

Al g ’} NUNININT

= mild azotemia cats received placebo
mlld azoterndd cats received the e extract of Ant:desma
= rate azotemia cats receiv

QW"I ﬂﬁﬂﬁmﬁﬁ"’l?"ﬂﬂ””[ﬂ %)

p<0.05 when compared between clinically normal cats received the crude extract of
Antidesma acidum before treatment (day 0) and after treatment (day 14).
p<0.05 when compared between mild azotemia cats received the crude extract of Antidesma
acidum before treatment (day 0) and afier treatment (day 28, 42 and 56).
© p<0.0! when compared between moderate azotemia cats received placebo before treatment
(day 0) and after treatment ( day 42).

=
r

—_—

Day 0 Day 14

4‘—?{'

d
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Part IV. Plasma ALT and ALP levels

Plasma ALT in each up of the cats on day 0, 14, 28, 42, 56 and 70
were presented (Figure 22 d@rate azotemia cats received the crude extract
of Antidesma acidu decrease plasma ALT levels when
compared between ﬁ f/ Wand after treatment (day 42, 56 and

70) (p<0.05) ( - /

ically normal cats received
) received the crude extract
otemia cats received placebo (C),
ract of Antidesma acidum
. placebo (E) and moderate
@tk of Antidesma acidum (F)

ALT (Units)
: “v
. L)

= clinically normal cats received placebo
clinically normal cats ed the crude extract of Antidesma acidum

‘A
B
. " d m otemi ecgl
= ofemi e d xtra a acidum
E T 0 ts 1 aj
m ' F ~*m e e ts ei ' de ct of tidesma acidum

Stop = stop the treatment

QA ErAnETd
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Plasma ALP in each group of the cats on day 0, 14, 28, 42, 56 and 70
were presented (Figure 23). The mean plasma ALP levels were significantly
decrease in the mild azotemia cats received the crude extract of Antidesma
acidum on day 56 whe | to day O (p<0.05). Moderate azotemia cats
received the crude ¢ acidum had significantly higher
plasma ALP than\Jmoderafe, received placebo on day O of the
study (p<0.05). Mean .' IS were significantly decrease in
moderate azo cats-re iy 56 and 70 when oompared to

ally normal cats received
ecelved the crude extract of

mide extract of Antidesma acidum

placebo (E) and moderate
k. of Antidesma acidum (F)

L\ E——

——A
- —a—B
= I
=
=) ) C
- —x%—D
-l —
« ~—%—E

Day 42 I Day 56 Day 70

.,.,_‘ i

Days ~"  Stop

idesma acidum
tsir lace
sma acidum

* mld azotem:a cats recelved the crude extract of Anti
E = moderate azotemia cats received placebo
= moderate temia cats recewed crude extract of Anu acidum

q W’] A7) iﬁlﬂ}ﬁ:ﬂ%ﬂ ThETTR

4 p<0.05 when compared between mild azotemia cats received the crude extract of
Antidesma acidum  before treatment (day 0) and after treatment (day 56).

¢ p<0.0f when compared between moderate azotemia cats received placebo before treatment
(day 0) and after treatment (day 56 and 70).

T p<0.05 when compared between moderate azotemia cats received the crude extract of
Antidesma acidum before treatment (day 0) and after treatment (day 56 and 70).
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Part V. Blood urea nitrogen (BUN), creatinine levels and urinalysis
The BUN levels in each group of the cats on day 0, 14, 28, 42, 56 and
70 were presented (Flgure ean BUN levels in the mild azotemia cats

received placebo were sinifiéantl pleyated on day 56 when compared to day
0 (p<0.01). ‘:-"w € | dzgigmiay cats received the crude extract of
Antidesma acidum™Sh o gftase BUN levels on day 28 when
compared to day"Os{p<Oi)S). e~Todefdte azotemia cats recetved placebo
had significant[y*iferease dy_56 and 70 when compared to
day 0 (p<0.05"™W verc qipm antly increase in the moderate

azotemia
received the

the moderate azotemia cats
(day 56 and 70) (p<0.05)

the crude extract of
cats recetved plaoebo (E)

S
—

e*

—— A

—a—B

—a—C

evels (mg/dl)

—»—D
—%—E

| ‘ Day O Day 14 Day 28 Day 42 Day 56 Day 70

- St . |
m_ﬁé
‘ - al aa d the tract lof Hniidesme” acidum

m C = mild azotemla cats received placebo

= mild amtezrgmats reccived the crude extract of Antidesma ac:dum
E = moderate a ia cats received placdbilly

AN AN IRY

¢ p<0.0f when compared between mild azotemia cals received placebo before treatment
(day 0) and after treatment (day 56).

¢ p<0.0s5 when compared between moderate azotemia cats received  placebo before
treatment (day () and after treatment (day 56 and 70).
£ p<0.0s when compared between moderate azotemia cats received the crude exiract of

Antidesma acidum before treatment (day 0) and after treatment (day 28).
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The creatinine levels in each group of the cats on day 0, 14, 28, 42, 56
and 70 were presented (Figure 25). In the moderate azotemia cats received the
crude extract of Antidesma acia had significantly decrease creatinine levels

on day 28 and 42 ---l 1P o day 0 (p<0.05). The mean creatinine
levels were significantly\¥increasef il ghogerate azotemia cats received placebo
when compared ta ats received the crude extract of

the clinically normal cats
cats received the crude
azotemia cats received
the crude extract of

‘ ullnxcally normal cats r“/ed placebo

; f jlesma acidum
U i xtra t a acidum
erate azotemia cats received place : '

oderate azo emia cats received the crude extract of Ant;desma acidum

Stop stop the tr ent
r!e J ' rude
tr ay J¢ 0)
heH¥co e az 2 rece, the crud
Antidesma acidum before :reatmen.r day 0) and dfter treatment (day ZSand 42).

—

(H&d
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Urinalysis

The urinalysis in the clmically normal cats on day 0 were presented
(Table 4). Mean+SEM ugine specific gravity (SG) in the clmlcally
normal cats on da .002, The mean+SEM of the urine pH

R

were 6.85+H0.2.
The mild presented (Table 5). Mean+SEM
of the urine. sp ' azotemia cats on day 0 were

re 6.85+0.2.

0 were presented (Table 6).
he moderate azotemia cats
the urine pH were 6.95+0.17.
4 and 0.87, respectively.
clinically normal cats were
Swazotemia group on day 0 of

s on day 56 were presented
Ssravity (SG) in the clinically
-"'. cantSEM of the urine pH

\"x 5 were presented (Table 8).
the mild azotemia cats on

: av1ty \

day 56 the urine pH were 6.68+0.22,
f H- 56 were presented (Table 9).
Mean+SEM g U .:.::.t...--'-l (8G) in the moderate azotemia cats

on day 56 were 1 070002 pean+SEM of the urine pH were 6.66 +
0.25. _,,-«?'?W

clipteally normal cats were

.' group on day 56 of
b ¥

ﬂumwﬂmwmm
QW’]@\iﬂ‘imﬁJ%’]’mmﬂﬂ



| Number | Color SG | pH { Blood bi
1 yellow | 1.040 | 7.0 - -
2 yellow | 1.028 | 7.0 - A
3 yellow | >1.050 | 7.0 - - o
™\
4 yellow | 1.040 | 7.5 - - -
5 yellow | 1.030 | 6.0 -
6 yellow | 1.045 | 6.0 -
7 yellow | >1.050 | 7.5 - -
g yellow | 1.038 | 7.5 -
9 yellow | 1.040 | 7.0 - -
10 yellow | 1.036 | 6.0 - -
* Voiding
SG = specific gravity
hpf = high power field
RBC = red blood cell

WBC= white blood cell

AU INENINGINS
ARIANTUANINEA Y

|ucose in | Nitrite | Leucocyte Note
= + - +3 RBC 0-10 hpf
4 s I +3
- - +3 + cocci
bacteria, RBC
0-20 hpf
- 2 - +3 RBC 0-5 hpf,
WBC 0-10 hpf
+1 - +3 -
+2 - +3 -
b +] - +3 RBC 0-10 hpf
- +2 - +3 RBC 0-5 hpf
- +1 - +3 -
+1 - +3 -

184
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Table 5. Urinalysis* in the mild azo/ \
Number | Color | SG | pH | Blood i 1noge e lUcse in | Nitrite | Leucocyte Note
11 yellow | 1.020 | 6.5 - - D 3 - +3 -
12 light | 1.014 | 6.5 - : +1 - +3 -
yellow
13 yellow | 1.043 | 7.5 - - i'p.\ - + - +3 RBC 0-30 hpf,
- struvite crystal
14 yellow | 1.030 | 7.0 - - - - 1 - +3 -
15 yellow | 1.025 | 6.0 - - +1 - +3 -
16 yellow | 1.030 | 7.0 - . - +1 - +3 -
17 yellow | 1.045 | 7.5 - - / +2 - +3 RBC 0-10 hpf,
hyaline cast
18 yellow | 1.025 | 7.5 - - g - +2 - +3 RBC 0-5 hpf
19 | yellow | 1.022 [ 65 | - - - - +1 - +3 -
20 Yellow | 1.620 | 7.5 - - > +1 - +3 -
* Voiding
SG = specific gravity
hpf = high power field
RBC = red blood cell

ARIANIAUUNIINYIAY

AU INENINGINS

/i

-
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| 4 =
Table 6. Urinalysis* in the moderate 1a |

| Number | Color | SG | pH | Blood | Bilimbin | Wrobilinogen 1 Keto Nitrite | Leucocyte Note
21 light |1.012] 60| - - 5.‘ - +1 - +3 -
yellow :
22 yellow | 1.020 | 6.5 - : - +3 -
23 yellow | 1.022 | 6.0 - - o - +1 ) - +3 -
24 yellow | 1.018 | 6.0 - - - +3 urine
L e creatinine 87
#\'@“ mg/dl, urine
7 ) 11 protein 3 mg%
25 light | 1.008 | 5.0 - - ; 4= - - - +3 urine
yellow =F creatinine 46
@!1 mg/dl, urine
- protein 4 mg%
26 light | 1.010 | 7.5 - - . o +1 - +3 -
yellow .’} .
27 jyellow | 1.022| 75 | - Wli- =/ - +3 RBC 0-10 hpf,
| hyaline cast
28 yellow | 1.020 | 7.5 - i 2. +3 RRC 0-5 hpf
29  [yellow | 1.022 | 6.5 - m'! +1; - +3 -
30  |[yellow|1.018] 65| - J- - - - A0 - +3 -

* Voiding

E%CZEEEEL?EEZ‘;%?“FIUEJ’J“ﬂEl“ﬂﬁWEl’] na
A ANNIUNRIINYIAE

134



Sy,

f \‘ 1‘-’%
Table 7. Urinalysis* in the clinically n catg”o 6. ‘

Number | Color | SG H | Blood | Bilistbin [JUrabil enKet
1 - - - - _ L
) _ R - _
3 N - - - r
4 yellow | 1.050 | 7.0 - -
5 ellow | 1.025 ] 6.0 - -
6 yellow | 1.030 | 7.0 - - 5\ 2
1 @ [
F i A7
7 - - - - _ ¥ -
§ | yellow | 1025| 75| - - '@
A,
9 yellow | 1.035 | 6.5 -
10 Yellow | 1.040 | 7.5 -
* Voiding t =
SG = specific gravity i

hpf = high power field

RBC =

red blood cell

WBC= white blood cell

Nitrite | Leucocyte Note
+1 - +3 RBC 0-5 hpf
- +3 -
- +3 RBC 0-5 hpf.
small
amounts
debris
+2 - +3 small
amounts
debris
+1 f““. - +3 -
A1 - +3 -
N

ﬂuEl'mElVﬁWEl’]ﬂﬁ
QW"IMﬂiﬂJﬁJW\’WIEJ"IﬂEJ

4

N



Number | Color | SG | pH Nitrite | Leucocyte Note
11 Yellow | 1.018 | 6.0 - +3 -
12 Yellow | 1.020 | 6.5 - +3 -
13 Yellow | 10251 6.5 - - - = 3 - +3 R
14 | Yellow | 1.022 | 6.0 - - - - + - +3 -
15 Light | 1.012 | 6.0 - - - - - +3 RBC 0-10 hpf,
| yellow B e WBC 0-5 hpf
16 Light | 1.010| 7.5 - - -'h\ Vel +1 - +3 -
yellow i \
17 - - - - - - - - -
18 - - - - - - - - - -
19 Yellow | 1.022 | 6.5 - - - +1 - +3 -
20 Yellow | 1.016 | 6.0 - - - +1 - +3 RBC 0-10 hpf
* Voiding
SG = specific gravity

hpf = high power field
RBC = red blood cell

WBC= white blood cell

AIANTAUNNINYAE

AUt INENIneIng
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Table 9. Urinalysis* in the moderate

1a

Sy,

Number | Color | SG | pH | Blood | Biliggbin
21 - - - - -
22 Light | 1.018 | 6.0 -
yellow
23 - - - - -
24 Yellow | 1.024 | 7.0 -
25 Yellow | 1.020 | 6.0 - -
26 Yellow | 1.030 | 7.0 - y :
27 - - - - - =
28 Light | 1.015| 7.5 - - ‘)
yellow -
29 Yellow | 1.018 | 6.5 - -
30 - - -
* Voiding

SG = specific gravity
= high power field

hpf

WBC= white blood cell

Qma\m‘mumfmmaﬂ

tein | Nitrite | Leucocyte Note
+] - +3 -
+1 - +3 Smail amount
debris, waxy
cast
+1 - +3 -
+1 - +3 WBC 0-5 hpf
2 - +3 -
+1 - +3 -

ﬂUEl?V]EIVIiWEI']ﬂ?

o
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Part VI. Oxidative stress markers

The meantSEM glutathlone levels in the clinically normal cats were

h group of the cats on day 0, 14,

'ﬁom RBC) in the clinically

recei} Fed .;:_\ -s._,,__ the clinically normal cats

de lex .-\ FdntideSma acidum (B), mild azotemia

o (o)) _#2otemia cats received the crude

] fte azotemia cats received

%edts, received the crude extract
8, 42, 56 and 70.

GSH {mmol/L RBC

= clmlcally normal cats r

ﬂ E l ically or the de exlract f Ant:desma acidum.

F = modcrate azotemia cats reccwed the crude exlract of Anudesma acidum,
Stop = stop the tre‘nent

a«mmmmummmaﬂ
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The oxidized glutathione (GSSG) levels in each group of the cats on

day 0, 14, 28,42, 56 and 70 were presented (Figure 27).

b received
v,0 (p<0.05).

The mild azotemia
GSSG on day 14 whenly

eceled p

>

\‘_'" "

n, 427 0, 14, 28, 42, 56 and 70.

placebo had significantly increase

/g( ne levels (umol/L RBC) in the
bo (A), the clinically normal
‘rude ~extracl=ofzintidesma acidum (B), mild

cho=(E),-mild azotemia cats received the
—

moderate azotemia cats
cats received the crude

. llll.:’!?’ AN
77 VA= 4 \\\ N

-

ol

/27 A\

GSSG (umol/l, RBC)

L
e
Il

A = clinically normal cats received placebo
clmlcally normal cats r

ived the crude extract of Antidesma acidum.

1a cats_recel lacebo
a acidum.
edts 1
lats Xtract idesma acidum.

Stop— stop the treatment

¢ p<0.05 when compared befween mild azotemia ca ived

plocebo before tr

ammnﬁmum'mmaﬂ’
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The GSH/GSSG ratio in each group of the cats on day 0, 14, 28, 42, 56
and 70 were presented (Figure 28).

The mean GSH/GSSG ratio in the clinically normal, mild azotemia and
moderate azotemia cat f 2288, 1643 and 199.3, respectively. Mean
GSH/GSSG ratio in cats were significantly lower than the
clinically normal c

Figure 28. M@% &ﬂé o the clinically normel cats
-*--—.—-- ‘ - fealty™ormal cats received the crude
- ide§ma @cia B)amild azotemia cats received

g &

"k..H the crude extract of
e, a76t€mia cats received placebo (E)

sthe crude extract of Antidesma

—— A
4 B —a—B

——D
+E
- e | —e—F

A = clinically normal cats received placebo

"B@:linically normal cats ived the crude extract of Antidesma acidum.
; =] otemi ts_r:
“ F 'm e ats

QRIAINTUNRINEIAY
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The glutathione peroxidase (Gpx) (umol/min/ml) in each group of the
cats on day 0, 14, 28,42, 56 and 70 were presented (Figure 29).

The mean glutathione) fpér@xi activity in the clinically normal mild
azotemia and moderate \azetemnial gf re 19,899.6, 19,384.4 and 15,552.6
pmol/min/ml, respe vely,. Mea ighe peroxidase in the moderate
azotemia cats weremgigmtican! /M clinically normal cats on day 0

Gpx) (umol/min/ml) in the

(A), the clinically normal

ntidesma acidum (B), mild

“ d azotemia cats received the

(D), moderate azotemia cats

; i2 cats received the crude
day O, 14, 28, 42, 56 and 70.

—

—o— A
—m—-B

—— ~%—-D

—n—-E
—o—F

Day 56 Day 70

Days Stop

A 148/ &3 AURINEING .

= mild azotenua cats received pilacebo
= mild azotemid® cats received the ¢ extract of Antidesma Wrn

9" mﬁ RO INYTIRE




CHAPTER V

DISCUSSION

Part 1. Radical scavepgiog i the effective concentration

The crude,extractyof 7 were as effective DPPH radical
SCAVENZETS a5 (NEECetiny entration of 100 pg/ml. The
percentages scavenpgmg te and crude extract were
91.90 and 9'1'%—_"‘ A ercentages scavenging activity of
BHT w y ecti oncent which can decrease 50
percents DPPH ) yuercatis and the crude extract were

eLt B "“ \\""' ate and crude extract of

tha AT at approximately 14 and 8
?\‘.‘\ﬁi x‘*»ﬁ standard antioxidants
intepested at even at various
déy cxtract, both showed strong
dntidesma acidum at the

: ge radical scavenging in
: \\ der (Lavandula angustifolia),
h (Matricaria recutita) and

Garden saPe 0
e amount of total phenolic

Walnut

compounds tenWycorrelated with the radical
scavenging JCtivily €t @dl42004). One Stdy evaluated the antioxidant
activity in eigl £S— 0 i indi@enous vegetable by p-carotene
bleaching metk smonstra h caved of Antidesma acidum had a

very high potency ‘:‘=‘ antiox Activity which contained substance of
more than 100 mg of<BH xyanisole) equally in 100 g of fresh
vegetable (Trakoontis

L Quercetin {3,345, 7 Mmm;—_: the natural dietary

anti* : 1," , red apple, fruits and
vegelatiles of -antioxidant phytochemicals.

Flavonorii is the “reg pstance oﬂe most widely occurring
group of,_Phenolic phytochemicals. Flavonoids are chardgterized by a phenytbenzon
(y)pyrone- ived structure of two benzene rings and classified according to the
0x1dat10nl nhelr linked a heteroc$8li€ pyran or pyrone ring, These variations

anone and
pr ld Hld n@ fo function
ent seav gl redctive en S) (Hanasaki

t al., 1994) and reactwc nitrogen species (RNS) (Vanacker et al,, 1995) by the in
vitro study It act as the gfitioxidants by don an electron to an @i ant

A8 DIRURISHEARE

scavenging activity are indicated by the ability to act as antioxidant in vitro.
The compounds of crude extract of Antidesma acidum have antioxidant
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ability nearly as quercetin hydrtate. When we compared the ability to act as
the antioxidants of the substances in this study from the lowest to the highest
the ability by DPPH scavenging assay, there were BHT, crude extract of

Antidesma acidum and quetgelin) hydrate, respectively. The crude extract of
Antidesma acidum hadyd S trong antioxidant by this in vitro study.
The crude extra § wideshig igltmy had been shown to composed of

methoxy flavone, “phe migtinan, 1980) and other chemical |

compound  such “asantt i ﬁ?gnnins, stigmasterol, triterypenes
(Sanansieng, JY98Y.~Fur ’.1 ed. . study the mechanism of
Anidesma TR, vl AR RTct

with CRF were studied. For
females and two female
! eleven females neutered
and one i ale. f' The _mean “ag ie ORE cats (10.9 years old) was

' : 1 ' iolig® study (7.2 years old)
gported the mean age of
1989) and 12.6 years old

(Elliot al agber, §998). & ihi": ' W f1d cats develop CRF were
older than 7 ves ~,0- (DiBai ct al, 198 In the study of the age
distribution CR cats, 37% ea : inger than 10 years, 31% cats

were betwgt 15 -,_‘1;
al.,, 1992). Diff@rence s =the age 'O& the CRF cats in many studies
may reflect th€ different I in Many countries. The CRF cats in
this study were mfostly —domestic air except only one cat which was
American Short Hai bres h dy, had no significant difference in
bodyweight _in seach=group: All" had  clevated  bodyweight when

finisheg O dy of cats with CRF
"_‘_"‘;'j;.' that CRE 1in- cats were found withIncri ency in Maine coon’
Abyssi okin ct al., 2000).

-

|
Part th Hematology

Thé gliftically normal cats r@gglved placebo had increased levels of

\Y t c ithi ormal range.
a , th tém ats el crude act fof Antidesma
m ad Shighierl p cell Woldae il otemi@¥ cats received

placebo. The moderate azotemia cats received the crude exiract of Amtidesma
acidum  had elevated igg"the red blood ce

AR BERTERI

on day 28. These Its in

tract .of ide idum
elisii C iQus
{74 ad C caves

d demonstrated the effect of erythrocytosis. This erycythrosis

or 42
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effect was found only in the crude extract of Antidesma acidum leaves but
did not find in the stem and bark parts (Sonkami et al., 2007).

percentages of pack cell volume and red
. temia and moderate azotemia were not
dlﬂ‘erent between..gi : ia group had decrease in PCV but

" iperease to normal on day 28. The

M al failure have a characteristic
?'vc anemid. A ﬂlc nia is caused by multifactorial,
in Jhuman =n.,. mals with chronic renal failure is
olzih et 2

h Otv '\"

(Cook J \’ cats with chronic renal

* ASLro nal blood loss (Polzin et al.,

IIIJ Phegancmic cats with CRF have
\"s el to those of normal cats

at n_;ury Oxidized hemoglobm
-.1 einz body) to attach inner

d f \ and shorter erythrocyte
\ 102iokin is more susceptible to
mall i iesgliHarvey and Kaneko, 1975;
) \\ been attributed to eight

reactive sul ation o "'g globin from the tetramers to
dimers fopm. ure - of the felipe "Spleen are non- sinusoid and
inefficient in r ing~of"the “Hei od ii aining RBC from the circulation.

enéll, these may develop without
! 0). In the present study, the moderate
azotemia cats received of Antidesma acidum had increase
in red blood .t ary, the moderate azotemia cats
recgéived p pef” These results reflected
that the crude extract of Antidesma acidum had dverse effects on the
biquitously compounds
inan, 1980). Allison et
had’ no adverse effects on
e oxidative injury. In contrast, many plagts§ such as onion, or many
drugs such as acetaminophen, phenylbuthazone, propylene glycol were
recognized¥tqfuse Heinz body formifitih and the decreased of RBC survival

ATETNHNI NN ...

acrdum had higher total white blood cells than the clinically normal cats

recewed placebo on day @0. Previous study rats recewed the c
r
NEREEE ﬁ&l G
study (Sonkami et al., 200 ut in the presen study, i

azotemia cats that received the crude extract of Amtidesma acidum did not

concurrent anemia
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have total white blood cells elevation. At day 0 of the study, the clinicalty
normal cats had higher total white blood cells but their value were in the
normal range. In the mild azotemia cats received the crude extract of
Antidesma acidum had  deereh tal white blood cells and a decreased in
neutrophils. In mild a increase in eosinophils on day 28 but
not persistent increa istent eosinophillia in cats is an
indicator of the luding: parasitic diseases with a

systemic phase. (flealb o’ i disease), feline asthma, allergic
gastroenteritis.an eminate cosmephﬂﬂ!'? luma complex in cats. The

gastrointestifar  act ltlc.. dlse t cause systemic persistent
eosmophM emia ived the crude extract of

day 42. A sick cats under

¢ mphocytes and increase in

A2 .'”'*-,~ iageats eived the crude extract
he chromc stress stage.

atme \ results demonstrated that the

e ' ct Of Antidesma acidum had
f A Pu levels. This results were the
prmal

same Wwith I ceived the crude extract of
Antidesma acidi “had- dec in AL levels on day 57 but increased
in ALP levels, iay. 8 and 50. geSW0f ALT and ALP levels in that

study were within the pormal rang

£ #?'-' 1.-’ . i L
In the study of th with flavonoids, (quercetin, silybin
and“Mori ' d geverse the hepatotoxic
eff “ of microc vstin-induced  hepatotoxic  in  mice Jayami et al_’ 2007)_

fkami et al., 2007).

Silyrparing shaye the hepatoprotective
activity™agz als received silymarin
did not_'ls ow Sig ¥ST and "'."mma glutamyl transferase
levels (Wang et al., 1996). Similarly, the study ini'the patients with elevated

serum hvcr enzyme due to ethanol ingestion, silymarin was found to
mgmﬂcant lgwer the liver enzyme ificliding AST and ALT after four weeks

ﬂ of silymarin
EIREVINETN T
Du 1 iti e (Fiebrich

and Koch, 1979). To date, the exact mechanism of the crude extract of
Anndesma acidum on t decrease in ALT and ALP levels in

QW’]&Qﬁ‘ffﬁﬁyﬁ'}’mmaﬂ
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Part V. Blood urea nitrogen (BUN), creatinine levels and urinalysis

The creatinine and blood urea nitrogen levels are used as the screening
tests for the glomerular fungtién)in this study. Urea is the product of hepatic
urea cycle that relative '3 id metabolism and nitrogen excretion.
Urea is passively, s hsi 1 tubules and the production and
excretion of urea constant rate. Whereas creatinine
which is a _pros om,. the muscle, not affected by

diets and not.metavol Jh dney. The.rate of creatinine excretion is
absolute age ination of plasma creatinine
is consi as od  estimate~of. g6 function in the clinical
practices (DiB 2004):

ized into 2 subgroups (received
placebo e smic :\'k )- To collect blood for
blood re hded to be fasted for 8-

12 hours af i nmeal 'to \avoi e, cffects of feeding on urea
i J : ] ) mewprevious study fed with

, ‘ ted 5 e BUN levels during the

12-24 mo i *but eatining Nl that study were not effect
i § MResults of the present study
eceived the crude extract of

Antidesma decrease creatini $kon day 28 and 42. The CRF
cats in thi Nk require V8, th€] special renal diet throughout
the project. 20)- he CRE cats in this study received
homemade diet apd<30:%.(6/29] gd the renal diet. The decrease in

rde extract of Antidesma acidum in the
reflect the improvement in their

creatinine levels aftér_receivingt
moderate CRF cats—im

glomerular fun "' ate azotemia group.
l-'.-_-_"IfI:\lﬂ-"ul_---‘:.-ll--unrj in the patients
with, CK pid | peroxide products and

decrea paired™ endothelivm dependent
vasodilation (A compounds help in the protective
effect promote vascular relaxation. Quercetin promoted vascular relaxation

by inhibit, the synthesis of prostanoid vasoconstrictors in the vascular
endothe]iu‘uhgott and Vonhoyttefll989). Grape skin extract and tannic acid

t elf¥ati n ior irdulati - SGMP  system
| (Hoomica® and Regélsan, ) anfi-i smsjof flavonoids
qlc are Whhibits! cpeldoxygenasefand' | nasé dctiviticsy reducing the

formation of these inflammatory metabolites (Robak and Gryglewski, 1996),
inhibit eicosanoid such a‘ prostaglandin bioggnthesis (Formica and gelson,
I ils
l t
¢

‘ 1985) and uCgythemrelea f sarachidon i eutrophi ther

i e it : defic ‘ th

' ic u eived th thofl} An m
q had  improvement in the glomerular function resembling the flavonoids
effects on the vascular relaxation and reducing glomerulonephritis via inhibit
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inflammatory mediator. The exact mechanism of how the crude extract of
Antidesma acidum which contain flavonoids as one of its compositions may
decrease the creatinine levels in the cats with moderate azotemia remains to be
investigated.

From the \ gllected by naturally voiding. Light
yellow to yel OW.,. wcolori hown in each groups of the
- : ce of urochrome pigment. The

"o sg§ Uri vity is the reflection of the
total SOWH‘ iFine. The Wthe urine specific gravity in
clinicall cats™ were .-‘;. an the mild and moderate

i ; k‘h ay have minimal ability to
“sonce trating ability generally
bertson and Seguin, 2006)

-., or concentrate their urine
f 08-- 2 (Jagger, 2002).
or “m ca \ e 5.0 to 7.5 (DiBartola,
"“\ mta and moderate azotemia
ine"pH varies with the diet and

] (Bst—can - testh glucose, bilirubin, ketone, pH,
protein, urgbili itrite and ‘leucocytes ust- rine sample. However, urine
leucocytes din 2 not—a- ple testh and the results may give false

The dip-sti !5, uu ary ke also give qualitative results. In the
clinically normal ﬂ» cine protein and having active
sedimeépt ﬁ\blood cells or casts)
should . be further diagnosed for the underline cau J f inflammatory renal
di ; yome cat in the clinically
norntal =grou e follow up of bacterial
urinaryht ct infectie d. il"

inuria in the absence of urine sediment abnormalities are
suggestw oﬁ)merular disease. If@the present of proteinuria with inactive

Pl LS S F NI

had borderline proteinuria and the other cat with UPC=0.87 had protemuna
and need further studiedg’

RIRERIHHNINLIAY

s a ftripeptide composed ine and
cystein. GSH is particularly function on the degradation of hydrogenpcrox1de
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and hydroperoxides. In a catalyzation process by the enzyme glutathione
peroxidase (Gpx), reduced glutathione are converted to the oxidize gluthathione
(GSSG). Gluthathione is the compound found intracellularly in various tissue
such as crythrocytes, liver, spleeny kidney, leukocytes and ocular lens (Pastore et

/ﬁs in the clinically normal cats in
' )J to the mean of glutathione
: - Apﬂﬂﬂ's%d by using the same method
as in this [975). The various study on plasma
glutathi 40 7\‘:-" pne levels in the clinically

imeles/L (Allison et al., 2000) and
e results may be related
aple process or various factors
IZein et al., 2007).

i : clinically normal cats and
hild azothemia cats received
a slighty decrease level
ed that the cats with mild
x1 a Ve stress.

rog 't a;lure it was found that total

i vels wen E d the GSSG levels remain
constant ‘or i reasﬂ e of CRF and had a positive
correlation begWeer 5 }g”,; e afd the plasma glutathione, plasma
glutathione peroxl «--- -h- F fm concentration (Ceballos-Picot et al.,
1996). Human with_ CRF-—had=1 ied antioxidant system which may result
from several factors<imgliid concentrations of some antioxidant

SUChXS ]f)
&- _The d mna jccur because of GSH

¢ present study, the

SH/GSSG ratio than the

c study. “These .@y be results of the GSH

become..

clinicallyl no
mild aZofemia cats on day
deplete in mild azotemia cats.

efewere manE studies (ﬂJ human with renal disease and the

ity. On the
th X 1 CRF were
a e¥s de b studied in

the cats w1th CRF mdlcated that the hlghcr lchl of serum 8-hydroxy-2'-
deoxyguanosine (8-ol-ldG) e derivative of o we DNA damage, hlgher

R RS RS YR

to degree of renal dysfunction (Buranakarl et al., 2009) In rats, there was no
change in both kidney and urinary MDA in gentamycin-induced renal injuries
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{(Thongchai et al., 2008). Its was shown that gentamycin-enhanced superoxide
anion and hydrogen peroxide generation and causing renal vasoconstriction but
did not change in lipid peroxidation (Nagajima et al., 1994).

nal disease had demonstrated that the
lutathione peroxidase were decrease.
nenal disease may associated with

ldancr 2001).

Previous study
RBC catalase, supergxide

e,

The M—peroxl‘se aeﬁMls study were significantly
decrease WJ d azotem \Wsult supported that the
CRF ca idative stress: fn. one of the characteristic of the

4ol *-n "‘"--.
enzyme glu pXidas a, ,_ glutathione peroxidase in
. P-Gpx). The E-Gpx was
reduced in cp v wnth renal impairment but
i : : reatinine or blood urea
w S educe in patients with renal

~. ncgatlve correlation with
ed et al., 2005).

mportant factor to assess the
Age 5 pression of renal disorder

in human (Za Al 200 2005; Zachara et al., 2006). In
addition a dPcreg al disease may due to the
synthesis o causing a decrease in the
enzyme activity ara—et al., 2 r bssive decline in P-Gpx activity
is related with” thedgdeorea e synthesis in the proximal tubular
cells of the kidney | -----u-'u- d into the extracellular fluid (Avissar et
, 1994). The de _'f..'.a in P« ity had also demonstrated in the
poly st:c i . There * g, in the,. mRNA expression of
antig g superoxide dismutase,
catalasel and..glutathione..S-transferase . QURINGthe—pfogressive of polycystic
kidngy 4f jve enzyme genes and
oxidativeLptress e.E.cystrc kidney progression
(Maser fJal., 200 M
ver, E—pr were measur d in this study to assess the oxidative

in t cats The E- GT used as the marker of oxidative stress

uries more
susc t| th 1 ofdhe study, the
ote a o erflev acfiv har®the clinically

onnal cats. Reductlon in x antioxidant enzyme contribute to the oxldatlve
stress in the moderate otemla cats. ggemild azotemia cats

7T RIS HERTI N Y

The effects of the crude extract of Antidesma acidum on GSH in the
mild azotemia and moderate azotemia cats received the crude extract of
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Antidesma acidum had the trend to increase in GSH levels on day 56. The
moderate azotemia cats received the crude extract of Antidesma acidum had
no change in Gpx activity, These results may be due to the effects of the
crude extract of Antidesma /:’um on an inhibition of glutathione (GSH})

depletion. The exact e crude extract of Antidesma acidum

on GSH level in thele f/lns to be investigated.
Amide;% yﬁ/ foxy flavone, phenolic compounds

(Smittinan, 1986 ‘nds such as anthrocyanin, 8-
isbesterol, ta #™¢Sanansieng, 1998). Flavonoid,
silymarin h against glutathione depletion
by acute acetami
quercetin i efivatives prever ed. @Xidative damages by either
i I is Jinc px activity. Other plants
the antioxidant which

S ‘ t\.-,\ Mily in the hepatocytes of
rat models : sulli '-u- ), dia di be €S mellitus  (Ugochukwu and
Babady, 2007 a oxnd 1 ch % Ve DROids (catechin, eplcatechm

\1\‘

‘ \ free radical-scavenging
abilities. ati-radical propert n \ ward OH and Oy , which are
hlghly reag , cies i ; N \ ation of lipid peroxldatlon

répBy 1MRibit lipid peroxidation and
suppressive aga ity ¢ v gk reaBlive oxygen species (Hanasaki
et al., 199 ! et + al. 1999 cell antioxidative function of
ﬂavono;ds requ' ' Gpx.\Among antioxidative defenses, Gpx
are known tofPa and€liminate intracellulay occurring
hydrogen peroxide and-ip e Gpx plays the very important role
in the protection ress. The antioxidative function of
flavonoids play _a. and promote the interaction with

GPXL d

the crude extract of
Anti ] 0 levels. These results
were

othe T inhibition of glutathione
(GSH) letion 2). flavonoids, the composition conirbund of the crude extract
of Anti esma acidum had the effects on direct reacfive oxygen speclcs by the

activation % and function snmllw the GSH. These leads to increase in

AUWELIVEITIALIANS..... .

flavonoids as one of its composmons had demonstrated the high radical
scavenger by the DPPH a y in vitro nearly as quercetin, the mechanism of
action of the comfounds in_ the crude exWaeh of Antidesma_aci

qWTENT MUATIVENAY
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Appendix A. Total numbers of cats and places of the study.

Total number Small Animal Hospital Private Animal Hospitals
of cats Chulal iversity
30 / 18

.
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Appendix B. Age, gender, weight and breed in the clinically normal, mild
azotemia and moderaie azotemia cats.

Breed

25. ]::‘.i DSH

ﬂﬂﬂ?ﬂﬂﬂﬁWﬁﬂﬂﬁﬁéﬁ

30. F5 DSH
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Appendix C. Mean+SEM of hematology her S ﬂnonnal, mild azotemia and moderate azotemia
cats on day 0. ‘ / \ ‘
Parameter Normal# ”l’t'\“ﬁ‘ -
value Minighlly ndrmali -8 & ﬂ\\‘\u‘}_\_ azotemia Moderate azotemia
; ac ﬁ A\\x %% Extract Placebo Extract
\ (n=5) (a=5) @=5)
PCV (%) 38-55 45, :- ‘ ‘ 4110.89 40.000.55 42.6+1.08
RBC (x10%elis/pl) 5.22-8.46 7764067 § &) [BITEO3I | \ 6.8740.74 7.3240.55 6.2340.13
WBC (x10%cells/p)) 6,000-17,000 | 9,2545K096 47  10,870% .‘::', 10,8182 W57 5,990+1,103.48*  10,950£831.11 7,2601938.03 *
Neutrophils (cells/pl) | 3,000-11,500 5.3671:6? 8 '.37.’5.‘.:“.;': 764+1,089.74  3,788.44680.48 %  7,260+938.0 4,804.6+720.39
Bands (cells/pl) 0-300 0 [t £ 0 0 0 0
Lymphocytes (cells/pl) | 1,500-5,000 3,264£686.38 o i3,370S92T6S 9814£506.14 12131436148 % 22429462231  1,603.1£243.51
Eosinophils (cells/pl) 100-1,000 |  216.9849 ; 494+152.79 823.80+159.86 537.41219.95
Monocytes (cells/pl) 0-2,000 h}

%7+22.05 136.70+97.94 115.4+57.59

Note:  Clinically normal cats -Healt.hy&a .
Placebo =Cats re vg

Extract = Cats recewr;! the ¢

I
Il
* p<0.05 when compared befween cats recewed placebo and the crude extract of Anndesma acigf

QW'] ANNTUNNIINYAE

K}

1L



azotemia cats on day 14.

M ' '\::-
AN . . .
andg#bload /e mi esul Isthe cally normal, mild azotemia and moderate

NN

Parameicr | Nommald 7 7 75 AN, By T
value #Clinidally ndrmal==" A\, "Mildazotemia Moderate azotemia
Plac ﬂ m n\&% \ Extract Placebo Extract
- =5) - -h W =) _@=5) (a=5)
PCV (%) 38-55 62118 & - 804702 40.640.81 39.00£1.18 39.840,66
RBC (x10°cells/j1l) 5.22-8.46 7.764M17 628120 \ 7.39£0.58 6.780.66 6.98+0.71
WBC (x10%cells/ul) 6-17 10,850:674 48 361900101 1,36.82 ©  6,800£1,466.08  11.080%1,052.68 5,63311,783.97*
Neutrophils (cells/pl) 3,000-11,500 | 6,222,11537.18 § i.i_':f_‘_a'.zr 61 185351 4,673.64£900.50  £,771.24900.96  5,300.4%1,370.77
Bands (cells/pl) 0-300 0 —— 2.1432.1 0 0 0
Lymphocytes (cells/ul) | 1 500-5,000 2,95E2:708,77 " 453.34  1,541.9+359.52 1,720£353.0 1,895.24481.74
Eosinophils (cells/pl) 100-1,000 . 505.40£19.83 479.2+168.97
Monocytes (cells/itl) 0-2,000 83.4+43.04 24.1%15.68
Note: Clinically normal cats = Healthy cats;"l.
Placebo = Cats mivﬂplmcbo : J_IJ;
Extract =Cats received/the crude extract of Antidesma acidum

* p<0.05 when compared between moderate azore‘icﬂv received placebo and M rude extract of Antidesma acldum.

b p<0.05 when compared mﬂ I aﬂei Elm wﬂr]zn ) and afier treatmens (day 14).
Spdikoff € S chemi a ry profilel o im il guide to laboratory diagnosis

2™ (ed). Mosby-Year Book, St. Loqla-zo.

ARIANTANNIINYA Y

# Normal reference value from
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cats on day 28.

Appendix E. Mean+SEM of hematology /. Sty tesult ormal, mild azotemia and moderate azotemia

Parameter Normal# ”‘ ﬁ '\‘\“‘\.
value Plinigdlly/ ngrmal™ =%V | \\Mh otcmla Moderate azotemia
ac ﬁ_“\ \ \"« Extract Placebo Extract
\ \\ (n=5) (n=5) (n=5)

PCV (%) 38-55 \ 4241075 37.8010.49 40.6+1.17
RBC (x10°cells/p!) 5.22-8.46 7.0240452 y 888 v' \ \ 6.95£0.36 5.81+0.71 € 8.4740.87*
WBC (x10%cells/jt]) 617 11,190#1,851 53¢ 530 4 8,680+ 8,860£1,664.34  12,340£1,507.51  8,593.241,113,1
Neutrophils (cells/pl) | 3,000-11,500 | 6,522.2+1,42482 - 5,465.5£1,000.61  9,185£1,80594  6,658.2%1,374.30
Bands (cells/p!) 0-300 0 ' ‘ 0 0 0
Lymphocytes (cells/pi) | 1,500-5,000 2,181.7+830.74 /22,913 8+549.63 0.84842.47  2,387.24497.73  2,437.6+477.10  1,853.4£376.40
Eosinophils (cells/pl) 100-1,000 ' 706.14251.40°  269.8+85.83° 642.9+230.64
Monocytes (cells/u) 02,000 i

4049419970 251410396  108.4+5231 288717135 447.6+178.91 §7.3+41.83

Note: Clinically normal cats = Healthy 4
Placebo =Cats receiveds|p}
Extract = Cats recewe*d the crude

* p<0.05 when compared between moderate azo.re cats recetved placebo and ithe crude extract of Anildesma acldum.
¢ p<0.05 whencompared between m[d azolemia ¢ “ed the crude exiract of Msma acidum before ireatment (day 0) and qﬂer ireatment (day 28).

RO - R” 3 46 | ﬂﬁﬂﬁ:ﬂ b D) 1 W
# Normal reference value from ch file ofis

guide to laboratory diagmosis
2™ (ed). Mosby-Year Book, St 3.20.
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Appendix F, Mean+SEM of hematology

+ normal, mild azotemia and moderate azotemia
cats on day 42. ‘

Parameter Normal# ' J 1L o A\\N R D0
value Clinigally nbmmal’ =% '\ '\ "W MilByazotemia Modsrate azotemia
Pla ll 5 “\“\'» N Extract Placebo Extract
: ‘ ﬁ a \t‘%&\“ @=5) (=5) (0=5)
PCV (%) 38-55 065194 1614 R00B7 W 4224049 * 43.6012.25 41.2£1.02
RBC (xlO“cells/pl) 522846 8.1040.99 ",;O\f . 15 7 0.62 | 7.7240.54 7.25+0.53 8.01+0.86
WBC (xlo"cells/ul) 6-17 9,080#1,59504 ’ A 9,700%13088. 9,58042,341.52  9,76042,066.12  8,360%1,754.72
Neutrophils (cells/ply | 3,000-11,500 | 5,540£1,1 64 ,;;-’"". 511.132785.92  6,352.6£1,767.64  7,176.4£1,520.32  5,589.3+1,253.81
Bands (cells/ul) 0-300 0 2 o = 0 0 0 0
Lymphocytes (cells/ul) | 1,500-5,000 | 2,71212795.77 w 6647 3340045 24302654352 1,653.5£451.59  2,060.42707.56
Eosinophils (cells/pl) 100-1,000 g 2934 0 205.0453.25 415+162.87 121146186 429.6£107.80 *
Monocytes (cells/ul) 0-2,000 30.61239.60  193.5858.1  S75.64380.15  _ 987.0+107.46 686.6£324.76 281+230.19
Note:  Clinically normal cats = Healthy eats | L‘-J
Placebo = Cats received| place ot
Extract = Cats reoei»‘l‘sﬁwj the crude extract™o desma acldum M

* p<0.005 when compared between cals received placebo and the crude extract of Antidesma acidum,

¢ p<0.05 when compared between, moderate azote ts_received placeba bef reatment 0)__and gfier treatment (day 42).
# Norfnal reference value from ﬁo g S cwal %ry st im se eﬁ;\ guide to laboratory diagnosis
2™ ed. Mosby-Year Book. St. 3.20! I |

ui
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Appendix G. MeantSEM of hematology and*bloed, che ,. g
azotemia cats on day

\

linically normal, mild azotemia and moderate

Parameter Normal# 'lllﬂ.\‘\‘&\\‘_
value | = Cliffically fofmal, = ia Moderate azotemia
Pla€ebo I \ cebo Extract Piacebo Extract
(n= .?ﬁ.'r (n=35) (n=5) (n=5)
PCV (%) 3855 41.841.28% 41.640.75 41.80+1,74 40.6:1.08°
RBC (x10%cells/pl) 5.22.846 85+ iy 1 ' 7.86:0.44 7913067 7.73£0.92
WBC (x10°cells/pl) 617 11,2204 1§268. ] | 2208117330 11,00042,417.41  11,650+1,505  7,930+2,281.82
Neutrophils (cells/pl) | 3,000-11,500 | 6,5484£807.90 7,2 W0 000+ ',\' 7,770£1,517.07  8,788.4£1,325.2  5,983£1,687.20
Bands (cells/pl} 0-300 08 (R | 0 0 0
Lymphocytes (cells/pl} | 1,500-5000 | 3,606:259.75 , B16.31443.15  1,966.31674.20*  1,763.5:500.08 1,260+385.22
Eosinophils (cells/ul) 100-1,000 973.8:1:500.6' 664 ARV 1641  642.24217.22 702.5£226.84 701£255.87
Monocytes (celis/ul) 02000 W16  360.74125.61 280.5+153.24 62443.17
Note: Clinically normel cats = Healthy cats-

Placebo =Cats

Extract = Cats receiveds|the =

‘l .
* p<0.05 when compared berween mild azote cals received placebo and the crude extraci of AnﬁMna acidum.
p<0 05 when compared between clmrca!ly n

ormalgcats received placebo before treatmem (day 0) and qier treatment (day 56).
f p<0.05 when compared betwee

az mia’ tved the crude exir nﬂdesm acid e treatment (day 0) and after treatment
# Normgl reference value from S

o 5. Serum chemical test. Laborntory profile of small animal disease. In: A guide to laboratory diagnosis
2™ (ed). Mosby-Year Book. 5t. Lou -20

QW’]MH‘SE\JNVI’]’JVIEI']QEJ
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Appendix H. Mean+SEM of hematology 4/ chemistr "-{“ica!ly normal, mild azotemia and moderate
azotemia cats on day ﬁ ' \
Parameter Normal# P J /7] = \A\\ N DR
value Cliflically Jndrmali™h @'\ N\ "\ Mild, azotemia Moderate azotemia
= == A\ Y
Placebg (rai P cebo \ Extract Placebo Extract
(n=§) s 0 G (n=5) (n=5) _ (n=5)
PCV (%) 38-58 41.6%0.975 64 By \F‘ D \ 42,840.80 43.242,.54 41,0£0.45
RBC (x105%cells/p]) 522-8.46 9010 1940.6 3940, \ ' 8.100.58 8.37+0.66 7.33+0.39
WBC (x10%celis/pl) 617 12,800:£893.9 27.24% 7 '8,370+1,831.431  8,470£2,078.86  10,560+1,793.28  9,424+1,615.43
Neutrophils (cells/ul) | 300011500 | 7,903+452.88 7119+1,576.96 - 5,52441,373.02  8,099.6+1,318.38  6,246.2£1,290.6
Bands (cells/p) 0-300 0 0 0 0
Lymphocytes (cells/pl) | 15005000 | 40793147103 2,0 2,230+640.16 1,637.44451.81  2,101.4£736.12
Eosinophils (cells/pl) 100-1,000 420£263,095 2796355 31,52 561.8%189.67 597.44251.11 529.36+129.55
Monocytes (cells/ul) 0-2,000 Jt 33.8 ) ﬁuzsss 344,80£111.1° 147.02+49.73
- -
Note:  Clinically normal cats = Healthy
Placebo = Cats h
Exiract = Cats reociver'l‘
Il
p<0.05 when compared between control=edts received placebo and the crude extract of Antide acidum.
a p<0.005 when compared between control cars‘ew placebo before rrealmew 0) and qfter treatment (day 70).
¢ p<0.005 when compared be I/ e c el l r, ment (day 70).
# Normal reference value from off ! Serum chemi tiL ry pro im . IntA guide to laboratory diagnosis
2™ (ed). Mosby-Year Book. St. Lowis. 3-20
Y .
. A
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Appendix 1. MeantSEM of ALT and ALP levels in the clinically normal,
mild azotemia and moderate azotemia cats on day 0.

Parameter

Day 0

dild azotemia Moderate azotemia

Extract Placebo  Extract

___(n=5) (@=5) (0=5)

ALT

__,_:5__;
(Units) —“==998EEs - 4.
ALP _:"—"—'/ .

7.94110.85 7223£21.39 68.22+15.71

nits 531048967148 +18.80 B92ZEI6DL. 716411551 434621 100:22,68% -

Note:

of Antidesma acidum

-.'.”..__ eceived placebo and the crude exiract of

ﬂUEJ’JVIEWI‘i‘WMﬂ‘i
ammnmummmw
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Appendix J. Mean+SEM of ALT and ALP levels in the clinically normal, mild
azotemia and moderate azotemia cats on day 14.

Parameter Day 14

ild azotemia Moderate azotemia

Extract Placebo  Extract
(n=5) (n=5)

47.45¢7.83 46.4619.30

Dol S44412447  37.1834.18 51.08+£13.49

iy

t of Antidesma acidum

ﬂNEJ’JVIEWIﬁWEHﬂi
QW’]Mﬂ’iﬂJﬂJW]’mEI']ﬂEJ
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Appendix K Mean+SEM of ALT and ALP levels in the clinically normal, mild
azotemia and moderate azotemia cats on day 28.

Parameter Day 28

Mild azotemia Moderate azotemia

Placebo  Extract
(n=5) (n=5)
ALT
- r
(Units) 69751524  48.04111.88
ALP
_{Units) 5953+18.09  109.62167.01
Note:
t of Antidesma acidum
¢ p<0.05 . ompared befs :r_ﬁ.' gte'l azo Bived the crude extract of Antidesma acidum

ﬂumvmmwmm
ammnmummmw
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Appendix L. Mean+SEM of ALT and ALP levels in the clinically normal, mild
azotemia and modecrate azotemia cats on day 42.

e

Day 42
Mild azotemia Moderate azotemia

Extract Placebo  Extract
n=5) (n=5) (n=5) -

Parameter

ALT —

(Units) 6064954 -n-niiia%o‘aﬂa 79 109413118 2974917
ALP ; :

_(Units) 4E1S78 3843165 60.06420.077

Extract of Antidesma acicham

ived the crude extract of Antidesma acidum

ﬂLIEJ’JVlEI‘VIﬁWEﬂﬂﬁ
ama\mmummmw
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Appendix M. Mean+SEM of ALT and ALP levels in the clinically normal, mild
azotemia and moderate azotemia cats on day 56.

Parameter Day 56

Mild azotemia Moderate memh
Extract Placebo  Extract
(n=5) (n=5) (n=5)

218320 30654585 3114289

_critigiextrect of Antidesma acldum
4 p<0.05 w aparell betwke "'.'-j ot the crude extract of Antidesma acidum before

an oy af if? %

¢ p<0.0lg%hen gompg between,_mo 7 cats recefved piacebo before treatment (day 0) ond after
4 reaiment fday$6). — L y %

p<0.05 whealcomparedbetwee oderat emilg cats received the crude extract of Antidesma acidum before

F

AUINENINGINS
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Appendix N. MeantSEM of ALT and ALP levels in the clinically normal, mild
azotemia and moderate azotemia cats on day 70. :

Parameter Day 70

Mild azotemia Moderate azotemia

ebo Extract Placebo  Extract
(n=5) {(n=5) (n=5)

' f
53’1:2.70—@ 35924434 144.98466.75  48.1412025

e
8.841+5.44 274543.87 37145790

" iract of Antidesma acidum
d placebo before treatment (day 0) and qfter
ed placebo before treatment (day 0) and after

ﬂUEJ’JVIEWlﬁWEl'mﬁ
Q\W’]Mﬂ’iﬂJNW\’mm&W
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Appendix O. Mean+SEM of blood urea nitrogen and creatinine levels in the
clinically normal, mild azotemia and moderate azotemia cats on
day 0.

Moderate azotemia

Placebo  Extract
(n=5) (n=5)

33884438 21.0244.95

3.02+0.10 300022

of Antidesma acidum

ﬂUﬂ?ﬂﬂVI‘iWﬂ’]ﬂﬁ
ammnsmummmw



Appendix P. MeantSEM of blood urea nitrogen and creatinine levels in the
clinically normal, mild azotemia and moderate azotemia cats on
day 14.

Moderate azotemia

Placebo  Extract

(n=5) (n=5)

40.30+5.87 29.744327

2.8830.24 26540.24

tract, of Antidesma acidum

ﬂNEJ’JVlEWﬁWEJ‘]ﬂi
ammnmummmaﬂ
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Appendix Q. Mean+SEM of blood urea nitrogen and creatinine levels in the
clinically normal, mild azotemia and moderatc azotemia cats on day

Moderate azotemia

Placebo Extract
(n=5) (n=5)

f
53261847  31.6613.04

3.7940.56 2.5010.16

of Antidesma acidum

d the crude extract of Antidesma

ﬂﬂﬂ’)ﬂﬂﬂiﬂﬂ’]ﬂﬁ
qmmnmummmaﬂ
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Appendix R. Mean+SEM of blood urea nitrogen and creatinine levels in the
clinically normal, mild azotemia and moderate azotemia cats on

day 42,

Parameter

Moderate azotemia

Extract Placebo Extract
(n=5) (n=5) (n=5)

0415.54 57.86+13.34 3170406

2261019 3.4940.51 2.60+:0.20

Note:

Placeb

Jarc

of Antidesma acidum

‘ p<0.05 henffcomparéd "between smoticruce Gotemic ‘Glls received the crude extact of
" J ] eatment (day 42).

AUEAINENINEINS
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Appendix S, Mean+SEM of blood urea nitrogen and creatinine levels in the
clinically normal, mild azotemia and moderate azotemia cats on

day 56.

Parameter o '

inically nonma lild azotemia Moderate azotemia
Extract Placebo  Extract
(n=3) (n=5) (n=5)

i e
. 35.16:8.42  67.7449.84° 35201337

4.18+0.75 2.901+0.29

of Antidesma acidum
placebo and crude extract of

ishrece.

etei o placebo before treatment (day 0) and
- ¥ placebo before eatment (day

AuEINENineIng
ARIAN TN INGIAE
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Appendix T. MeaniSEM of blood urea nitrogen and creatinine levels in the

clinically normal, mild azotemia and moderate azotemia cats on
day 70.

Moderate azotemia

Placebo  Extract
(n=5) (n=5)

71.92:109%° 34524325

4.84:0.83 2.54+0.30

of Antidesma acidum
Foplacebo and crude extract of

Mg plocebo before treatment (day 0)

AutIneninens
QRN IUNRIINYIAL
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Appendix U. MeantSEM of blood GSH, GSSG, GSH/GSSG ratio and Gpx levels
in the clinically normal, mild azotemia and moderate azotemia cats
on day 0.

Parameter Day 0

Mild azotemia Moderate azotemia

Placebo Extract Placebo  Extract
(n=3) (n=5) (n=3)

GSH (mg/ai : 0340, “re; 5240, 1815022 1.7940.13
GSSGumeo _ P8l 8 944 N 10.99+1.49 1.5540.63
GSH/ 424184 ks 23 y 182244081 216442421

16,48633,121  14,619:1424

Note:  Clinically ng
[I’l Bo

(ra othof Antidesma acidum
GSH
GSS@ _

glutathione ratio

AUINENINGINS
ARRINTAUNN TN
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Appendix V. MeaniSEM of blood GSH, GSSG, GSH/GSSG ratio and Gpx levels
in the clinically normal, mild azotemia and moderaie azotemia cats
on day 14.

Moderate azotemia

Placebo  Extract
(n=5) (n=5)

1.64+0.10 1.74£0.05

10.47£1.50 9.41£0.57

171.2¢2724  187.45£11.38

7242873 1223641308 138464966

AUINENINYINS
ARIAN TN INGIAE
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Appendix W. Mean+SEM of blood GSH, GSSG, GSH/GSSG ratio and Gpx levels in
the clinically normal, mild azotemia and moderate azotemia cats on
day 23.

Parameter

Day 28

Mlld azotemia Moderate azotemia
Pl Extract Placebo Extract

(n=5) (n=5) ~ (n=5)

15015 —r— | 1., >3 181203 1714023
|
.,- " i

W 9.88+0 8 9.7£1.76 12.77£1.01 10.3140.80

¥i83.93 141.62+17.71 17537433 4

6441851  12,808+1,736 12 558x1,385

Antidesma acidum

Belutathione ratio

ﬂUEJ’JVIEIVﬁWEJ’m‘i
a»mmmmummmaﬂ
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Appendix X. Mean+SEM of blood GSH, GSSG, GSH/GSSG ratio and Gpx levels in
. the clinically normal, mild azotemia and moderate azotemia cats on
day 42.

Day 42

Mild azotemia Moderate azotemia

Pl ebo Extract Placebo Extract
{(n=5) ~ (n=5) (n=5)

@&w 13 151078 179402

IO 63+0.74 9.06£1.67 9.84£1.76

£19.13  186.26+29.08 2308127477

$13 15,52021,965  i5706£1,272

of Antidesma acidum

utathione ratio

ﬂﬂﬁl')ﬂﬁmﬂ\lmnﬁ
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Appendix Y. Mean+SEM of blood GSH, GSSG, GSH/GSSG ratio and Gpx levels in
the clinically normal, mikd azotemia and moderate azotemia cats on

day 56.

Moderate azotemia

Extract  Placebo  Extract

(0=5)  (@=5)
1934023 2485023

10.5640.95 9.3840.92

182 22+11.64 280.8446.76

13,592+810  14,8124939

- AUEINENINGINT
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Appendix Z. Mean+SEM of blood GSH, GSSG, GSH/GSSG ratio and Gpx levels in
the clinically normal, mild azotemia and moderate azotemia cats on
day 70.

‘,_L .L t'ﬂfﬂ' " J Mlld azotemia Moderate azotemia
P Blacebo Extract Placebo Extract

= ' 1= _(n=5) _ (n=5) (n=5)
GSH (mnm Qatou—‘iﬁ 1.76£0.14 1.68£0.17 18430, 14

GSSG (umd) 7 ; : R 9,31£0.79 7.72£1.95 8.0940.85

272.59467.61 1346342529

T18+2.616 14,232+1,677 14,491,138

of Antidesma acidum

Al utathione ratio

ﬂLIEJ’JVIEIVI‘SWEHﬂﬁ
QW’]Mﬂ?ﬂJﬁJWI’JVImﬂﬂ
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