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CHAPTER |
INTRODUCTION

Chronic kidney disease_r( KI e most common diseases in cats. In
the United States, the preva feli }i 2ase was 1.6% in general cat
population (Lund et al. T b i i &nd in 20% of the sick cats

visited to hospitals (Pus gt thum bonthornthum, . It was commonly
found in older cais" f y inf | tled Kingdom eport f1the mean age of 80 cats
with CKD was 12.6 yéar , 4 : ¥ ‘7 8). In f l ny, a study of 676 domestic
cats with CKD showed" y the - ok o ‘- '7 an 108 months) displayed

progressive tubular | vnd ogdu b .- (Dennis et al., 2006).

Several previous studies | ﬁo%ﬁqa:

..u.."'l

S may be related to a high
-oa‘! 1989; Christopher et al., 1990;

Webb et al., 2006). Cats are’known 5 be sensitive to the oxidative injury (Webb et al
| TR |
2006) because their hem -_;,;::,, “mole Vls‘::' t 8 - 10 reactive sulfhydryl groups

(SnOW, 1 962; ial 'j.;m-q--lv.--\cj-n-:n\v_-v.-‘-v‘-lnnn\-‘-‘-lvz--v;-x-.-—v‘-.- ,‘J-‘A- ‘ her et al .y 1 990).

Antidesma &

between 2 - 5 megs tall. The fru

Antidesma acidum |s r|ch of flavonoid, phenohc compounds, anthocyanin, tannins, B-
sitoster desma acidum
extrachﬂnuﬁgom’;ﬂeﬁiﬂﬂ ‘Tﬂtj but decreased
the Ievel of aspartate aminotransfergse, alanine amlﬂansferase blood W nitrogen

TR AT I L8 8.

Flavonoids are sub S abundant in vege

maII tree growing to
dark red colcﬂ The crude extract from

derlved beverages such as wine and tea. It has been used as an anticancer,
antioxidant, anti-aging, antibacterial activities (Terao et al., 1994; Bos et al., 1996; Guo

et al., 1999; Meng and Wang, 2001). Flavonoids inhibit the oxidation chain initiation and



prevent chain propagation for protecting the body against reactive oxygen species.
Moreover, phenolic hydroxyls in natural flavonoids can effectively scavenge in hydroxyl

radical-scavenging effects (Chen et al., 2002).

as a vitamin supplementatio AL ALY i i e (Constantinides et al., 2006). It
is abundant in vegetable o - g » 7 / icial effects on human health,
Muller, 1994; Diplock, 5, Mo > heehy = )99 :ard and Roussel, 1999).
It is unknown i o [ 2SS [ -‘;‘- elew.in he cats with naturally
occurring chronie . avonoid has been used as
antioxidant in comm sease for many years so

whether Antidesma agidur ' e _bengfic ‘- eC a ‘cats with chronic kidney

F o
s 41« 28 .
To compare the effe ‘:’3" de s.m. om Antidesma acidum, bioflavonoid

and Q- tocopherol on oxidative s _: ;—n y, cat he rally occurring CKD.

Hypothesis

t from / duce oxidative stress in cats with

Crude ext

naturally occurring CKD more than oral bloflavon0|d and a—tocopherol

~AULIN Em TNYIAT con

kidney d&ase cats

qmmmm UAIINYAY

1. To promote the use of local Thai herb as an alternative treatment for cats with
spontaneous CKD which is one of the most common disease in geriatric cats.
2. To be able to improve the quality of life in cats with CKD.

3. To apply the use of natural Thai herb for the medical treatment in human.



CHAPTER 1l
LITERATURE REVIEW

Feline chronic kidney disease

Chronic kidney. di e ‘ [ ’ on disease in geriatric cats.

According to the Inte . Me are four stages of CKD
consisting of stage nic; 6 mg dL), stage Il (mild renal

azotemia; creatini .6 f1C § yidl), sta \1- al azotemia; creatinine 2.8
~ 5.0 mg/dL), and . inine. > 5.0 mg/dL) (Brown,
2004). Chronic Ren RF) rS|bIe declined in renal

function and decre: N i ati " ' han 50% for at least 3
1U¢ . excretion and causing
In the United States, : nce offsline kidney disease was 1.6% in general
cat population (Lund et al., 1 |
the veterinary hospitals (W_al’_@ F@' __&.:‘Jﬁ

cats with chronicire )00 /cats (Pusoonthornthum
o -

as found 20% of cats presented to

the proportional morbidity ratio of

..":_": In one previous
g5

study, 53% of 749 and

months to 22 yea (DiBartoIa et al.,, 1987). The study of a

CRF were found to br V! ‘, twe o 15 years old (31%)
and olﬂ ﬁ a§ % gﬁu ( | ﬂ ﬂﬁ ﬂ 5998 one study

mdlcatedMnat the mean age of 80£ats with CKD was 12.6 years ( EII|ot and Barber,

’Qﬁiﬁ'llfﬂa'ﬁ (erB VMY I} bil

., 2006).

and Pusoonth ;—ﬁ":f

age ranged between 9

distribution in cats with

The common clinical signs of CKD in cats are weight loss, polyuria and
polydipsia, poor body condition, dehydration, nonregenerative anemia, small and

irregular kidneys. Metabolic acidosis in cats with CKD was found in 60 to 80% of



patients (DiBartola et al., 1987; Lulich et al., 1992). Metabolic acidosis promotes clinical
signs including anorexia, nausea, vomiting, lethargy, weakness, muscle wasting and

weight loss. Severe metabolic acidosis is occurred when blood pH values are below

7.20, resulting in reduction of cardiz If, arterial pressure, and hepatic and renal

The major etiolog "-"---.;-'-o is tubulointerstitial nephritis

| —

(Polzin et al., 2005). According e enal biopsies, 70% of cats with CKD

blood flows (Adrogué and Mac

o

Inephropathy, 11% were

VA n

3 S . '» lder than 108 months)

were caused by tubuloin
lymphoma and "A- one study of 676 adult
domestic cats, the resulis hdwealt at
displayed progressi ub Va' » ti p tial fibrosis (Dennis et al.,

2006). Other . causes ¢ afs ' k are  ~ erulonephritis, amyloidosis,

N

tubulonephrosis and ing nlet ' > renal failure (ARF) (Polzin et al.,

2005).

)

AUEINENINYINS
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Oxidative stress

Oxidative stress is caused by an imbalance between reactive oxygen and
W . ‘

antioxidant mechanism resulting ir "‘.ﬁ e d s, 1997). Mitochondria use up to

5% of the oxygen for energy prodi es reactive oxygen species

(ROS) as by-products (Gutleridge and' alliwe he mitochondria produces

7

- (Oz'-), hydrogen peroxide

ROS of mitochondrial oxie oafin

N

{:‘r g in mitechondrial DNA damage and

ink o
(H,0,), and hydroxyl radieals (O Y tin
aging (Schriner e 2008) (Figlo Ak sals or ROS are unstable
and highly reactive iblecdles/that contain unpair 1. The ROS with unpaired

electrons attempt to paif all theif electrons fromione \\1- ule to another.

Superoxide radical
\ rogen peroxide

" Hydroxyl radical

Damaged
Mitochondrial ~ Error-Prone

Mutant

ondrial p Decreased
. Protelns Poal-y DNA Repair
) e # Y ; A =

TaE

DNA Damagé > Apoptosis
- Aging

Fig.2 Mitochondrial DNA damage and aging
(Loeb et al., 2005)



Oxidative effects of ROS are controlled by endogenous enzymatic antioxidants
including superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx)

and glutathione reductase (GR) (Blokhina et al. 2003) (Fig.3) and non-enzymatic

antioxidants (reduced glutathione, vif ind E) (Sies and Stahl, 1995).

1V R

Oxidative stres

) {

Cats are sengﬂve to oxidative injury g/}bb et al., 2006 Hemoglobin molecule
of cats other species
contalnﬁuﬂ ?w E.l’ﬂ iﬂmﬁ?@neko 1976;
Christopher, 1989; Christopher et alf; 1990). An increased number of sulffiydryl groups

VRGN H AL TR -

qusceptibility to the oxidant damage and cat has relatively inefficient Heinz body

removal (Blue and Weiss, 1981; Christopher et al., 1990).


http://www.tcd.ie/tsmj

plasma superoxid ispalits SOD) I han'the. | cats, resulting in the

decreased in the reaction alt A fic , ogen peroxide (Webb and

rkers of oxidative DNA

damage (8-OHdG) has een dport ) ats with renal insufficiency (Yu and

The kidney is a site 0 '__ ,> 9?* consumption which produces ROS
e _._‘___ # _. . \: ]
as by-products.” Se f_ lure may be related to

the hlgh prod w O iree raaiCals (onow,
1990; Webb et al.

iy B
suggested to be de to the lack of antioxi?iant defenses (Frye

é 9; Christopher et al.,

echanism of CKD were

997), lipid peroxidation
(Ozaki et al., 1999) a‘dﬁreased ROS genefdtion (Handelman et al., 2001). ROS may

R TS ES, e

respons The inflammatory glomerular damages caused by ROS and the possible

Iy Nt (N A Ob b Y )1

ermeablhty Thus, renal tubular epithelium could be exposed to injurious chemical
species. The accumulation of injurious chemical species within the interstitial space of
the renal cortex plays a pathogenic role in the development of tubular injury and

interstitial fibrosis in progressive chronic renal diseases. The role of ROS in the


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Webb%20CB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Falkowski%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

production of tubulointerstitial damage was shown in Fig.6. Angiotensin Il has been
postulated to stimulates oxidative stress (Hannken et al., 1998) which resulting in renal

endothelial dysfunction, generation of hypertension and cause progression of renal

damage (Agarwal et al., 2004). | :o ( dative stress also contributed to the

s
‘Aﬁ%ﬁm&%t

A7 — NN
2 ek W\

*

r

Glomerular damage

M@Ylﬂﬂ?ﬂﬂlﬂ 2.

NF-kB = NucIearthor—kB ROS = Réaetive oxygen speciés.’

QRS HA 12 TTE T Y




Glomerular barrier impairment

Chemical species 1o the
wrinary lamen

Fig.6 Tubulointerstitial damage I-;_'f DL = low-density

i y | '.'iiw!'
ROS= Reactive oxygen species. “'I

(Rodri Ja&?wera 2002)

ﬂ‘lJEJ’JVIEW]ﬁWEﬂﬂ‘i

eral studies demonstrated that oxidative stress may promote the progression

AR ARaIRIV @V aF

itamin A, E and C which might be responsible for the increased of oxidative stress in

.5 2007;

lasma

the body (Zwolinska et al., 2006). Patients affected by end-stage renal disease (ESRD)
have enhanced oxidative stress, as a result of a reduction in antioxidant systems and

increased pro-oxidant activity, especially in advanced age, resulting in chronic
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inflammatory state and uremic syndrome (Francesco et al., 2003). The significance
higher level of advanced glycation end products (AGEs) in diabetic renal injury patients

is related to oxidative stress (Toshio and Takashi, 2008). Chronic renal failure patients

(MDA) and blood Ql-aminol lehy A (ALA-D) reactivation, which are the
biomarkers to evaluate eh oy ; et al., 2007). Patients with
CKD have the reductio | > perc xidase (GPx) activity, plasma GPx
concentration and HD v "' an ‘compared to. norr al age-matched. It was

found that antioxidant. vitd o 7 v ‘ass ted wi CkD and contributed to

atherosclerosis id et all, ; o previous s ‘o'» so demonstrated that
77258 AN

oxidative stress ma . \b enal failure in other species

(Baud and Ardaillou, gerimental i \\{ AIonphritis in rats, reactive

oxygen species (ROS) promoted 4 C in the glomerular blood flow and the

glomerular filtration rate, res ( ] ons and mediated renal failure

AULININTNEINS
QRININIUNRINYIAE



11

Glutathione

The reduced glutathione (GSH) is a tripeptide including glycine, cysteine and

the ocular lens (Pastore et al., 20 \ =i‘ atof ; a major biosynthesis and export

of GSH (Fig.7). nts of GSH delivery are

CANALICULUS

y-Glutamyl
"’ j Transpeptidase

™ Dipeptidasé

m Mercapturic :
acid I-EPATOCYTE

% US £ SPACE

awmﬂﬁ%ﬁlﬁmﬁﬁmaa




Glutamate

Cysteine
ADP +Pi

During severe @
concentration of oxidized
O il

et al., 2006). GSH and GSSG catice
essential as an index Qf -_.:LC;.‘;!";..;;,M

disease risk (Jones e
-

coo®

(IDHQ EHy

ﬂummmmmm
ammmmm NP1 Y

@NHg
Fig.9 Structure of oxidized glutathione (GSSG)

\ SH may decrease and the
increase in the affected cells (Sakhi
asma have been considered to be

nd possibly a useful indicator of
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Antidesma acidum

Antidesma acidum is a fruit-bearing deciduous shrub or small tree growing to

between 5-10 meters tall. The fruitis ro

rk red color (Kwansang, 2003). In the

Northern Hemisphere, the ri n from March to May. Antidesma

acidum has been cons and fruits” ndia and Indonesia.

AUt
ARAIATAUNAIING D b

ompounds anthocyanin, tannins, B-sitosterol and stigmasterol (Thamaree et al., 2003).

Fig. 10 Ant/desma aCIdum

In Mauritius, leaves of Antidesma acidum are a traditional medicine, used for dizziness,
fever and nausea. Studies of an antibacterial, antifungal and antiHIV activities in five

Thai herbs (Antidesma acidum, Andrographis paniculata Wall. ex Nees., Cyperus
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rotundus Linn., Alternanthera bettzickiana (Regel) Nichols. and Lonicera japonica
Thunb.) by Kuman-Pawa et al. (2003) provided that the Antidesma acidum, Cyperus

rotundus Linn. and Lonicera japonica Thunb. are effectively stimulant of the immune

Flavonoids afgejcla “ofnattira Irring ¢ ounds widely present in
the green plant | is -undant in vegetables,
fruits and plant-deri\ d can be classified into
several subclasses in flavanols, isoflavones and

chalcones.

F|g 11 Basic fIavwd structure

ﬂUEJ’JVIETﬂﬁﬂEJ’]ﬂi

‘QW’]NT’I‘J’W UNIINYAY
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o]

0 w. avonoids

Flavonoids have .-—ﬁ: '_ “ ' tioxidant, anti-aging, antibacterial

activities (Tera g. 0 _______________________ WMeng and Wang, 2001).
- 7 -

Flavonoids 5’_ 1t d ain propagation for

protecting the bo agéin eac eS| ore r, phenolic hydroxyls in

natural ﬂavon0|ds quercetln heliosin, hyper05|de kaempferol baicalin, corylifolin,

lysionoti ﬂ ﬁ W] rﬂ i ﬂ ge in hydroxyl

2002 Studies in cultured Canlge renal tubular c&s in vitro) and 40aﬁle rats (

m IR

canine cultured cells and inhibit renal crystal deposition in renal tissue of male rat. In
rats, the dietary quercetin might protect oxidative stress and nephrotoxicity from the

administration of cadmium (Renugadevi and Milton, 2010) and lead (Liu et al., 2010%.
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Studied in cultured feline esophageal epithelial cells that quercetin-3-O-3-D-
glucurunopyranoside (QGC) could induce heme oxygenase-1 (HO-1) which was the

cytoprotective enzymes in the response to oxidative stress (Kim et al., 2009).

2

=

Alpha-tocopherol

Alpha-tooophéro (Qsteeopherol); or vitam a lipid-soluble antioxidant, is
widely used as vitamiges pplementatic -anc o><|dant in food (Fig.13)
(Constantinides et al., 2006). tisibl in't \-y\‘.\‘\ oils and nuts.

GHy

-
-l
A LY
The antioxida "‘5 of cell membranes from
i

lipid peroxidation ![, reaction (Herrera and Barbas, 2001; !ju‘l and Atkinson, 2007)

by donating the hydr@tﬂn‘ hydroxyl group 0&9 -6 (Fig.14).

preven cular dise , cancers and ¢ ts (Knekt, 1 ; Muller, 1994;

Dlplock 1996; Morrissey and Sh&hy, 1999; Richard, and Roussel, 1999). Alpha-
W ’] M FIEH-UN I ) Mﬂ
erOX|dat|on chain reaction that stimulant hypertension. Patients with hypertension were
lower glutathione peroxidase and GSH/GSSG ratio than the healthy normotensive
subjects (Rodrigo et al., 2007). Increased oxidative stress might be involved in the

hypertension (Rodrigo et al., 2007). Vitamin E was used to control the oxidative stress in
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chronic renal failure patients (Clermont et al., 2001). Vitamins C and E can significantly
reduce mitochondrial damage generated following syncytialisation in cultured human

term placenta trophoblast (Tannetta et al., 2008). In rats with CRF, the plasma and

kidney malondialdehyde concentratic S W /[decreased by the dietary supplementation
with vitamin E 200 1U/kg (He al., 1998).nedddition, Vitamin E and C and G-
: ts with renal insufficiency (Yu
——'

and Paetau- Roblnson 200 —'7'-'

pha-tocopherol

Alpha-tocopherol radical

Y |

D O

]

(Nakamura and Omaye, 2009)

AU BRI R AR T o

reductlorql)f antioxidants activity.
The purpose of this study% to compare theYeffects of the crufe’extract of

WV AN Gl d 3K ] BB

aturally occurring CKD.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clermont%20G%22%5BAuthor%5D

CHAPTER 1lI
MATERIALS AND METHODS

1. Animals

1.1 The clinically normal cats \ /
Sixteen clinically al wented to the Small Animal

University and veterinary

Hospital, Faculty of
hospitals in Bangko ¢ \ ical examination, hematology

and blood chemistfy results with seru a \\\ .6 mg/dl were included.

eferenc

1.2 Cats with CKD
Eighteen cais oresentec ‘ ' Animal Hospital, Chulalongkorn University
and veterinary hospitals | kok et olitan rea with an increase levels of

etely 1) |
a).’E; lood urea nitrogen (BUN) (>35 mg/dl),

creatinine concentration
- o M e . - . .
decrease urine specific’ gravi ...i.':e..\( df'" 1.030 (Bettina et al., 2007) with

clinical signs including: w Jgﬁs_,} -o_: dipsia, poor body of condition,
i _—._,-‘___ -~ -_.- ._, "l

dehydration, onreg ' agﬂ 5 were studied. Cats
i =

were included wiffi i
ps: Antidesma acidum

The cats Eh B bga
subgroup given the crude extract from Antidesma acidum 120 mg/kg/day, bioflavonoid

subgro | d Ql-tocopherol
subgroipiﬂl opherol 800 ﬁc u obi 2006

ats with CKD were treate&d with the Conservatlve medical treatm&}t including

i mmmmmm VHIRNEL:

supportive therapy for urinary tract diseases were excluded.

The protocol was approved by the Ethic Committee for the human and/or animal

experimentation from Faculty of Veterinary Science, Chulalongkorn University
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N0.60931031. The owners were allowed their cats to withdraw if the clinical signs

waorsen.

2. Materials
Antidesma acidum wa o Kwansang, 2003. Bioflavonoid

was purchased from Sigims Idrich, Ir . Bi i is study was quercetin, which

is a member of the clas 0ids called ﬂ@etin is considered as the
most powerful flavonoid rotec the b ive oxygen species which

is produced during thear " ; ' [ % c ondria or is induced by

exogenous damage (Dey” Gra {'7 )94). Ol-toc ' was purchased from

Antidesma acidum:\ , A. ¢ ing o

. . Sdfitits- .| 0
trunk of Antidesma acidum usediin s J dried at less than 50°C for 5 days

and grind. The grinding A of&v Japg:/

Cted ¢t was evaporated to obtain

wansang, 2003. The bark and

ented with 95% ethanol for one

week and extr y

the crude extrz r‘vr“_ ____ pared in the tablets

form (120 mg/tabm .m

4. Study design

e LR p—

measureﬂmplete blood count CBC blood chemistry (ALP, ALT, BUN, creatinine) and

gb prRY sl R

e clinically normal cats and on day 0, 14, 28, 42, 56 for the CKD cats. Urine was
collected by catheterization, cystocentesis and/or voiding of midstream. The urine

specific gravity (USG) was determined by refractometer. The chemical urinalysis was
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measured using a commercial dipstick and examined by microscopic for the findings of
casts, crystals, epithelial cells, red blood cells (RBCs) and white blood cells (WBCs).

The crude extract of Antidesma acidum 120 mg/kg/day, bioflavonoid 10

X

¥

AUEINENINYINS
ARAINTUNM NN
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Cats presented to the Small Animal Hospital, Chulalongkorn University

v

History taking, clinical signs, physical examination and blood collection

v

Normal

v

g ”;’ PD, dehydration and azotemia

v

Chronic kidney di “/postirena o : systemic

disease
v

: d specific treatment

Recheck BUN and xcluded from the study

creatinine again

.

Persistent'a
—_—

2zotemia (BUN > 35 mg/dl, creatinine 2.8 — £ ,_ y/dL, USG < 1.030)
ol T

to the CKD group

|
v I ude

Included into the cl |n|cally normal group randomly assigned

18 39S ﬂﬁl;l ﬂ Y oo

group roup

AN IPNNZNGIRY

Follow up every 14 days (for 56 days)

Fig.15 The diagram of the study design of the project
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5. Laboratory examination
5.1 Blood collection

Blood collection from cephalic or femoral vein was performed. Blood samples

) and platelet counts

Blood urea nitr ' JN)“and cree ine* \ stermined by using enzymatic
(urease) ( \ ine Picr: e?ehd Point Reaction method

(Reitman and Frankel, 1

5.4 Antioxidant a8se
Antioxideit

Bﬁoa : 5 crude [li xtract from Antidesma

avonoid was analyzed by the DPPH assay that is used to monitor the

free ra cav bilities i Ipicrylhydrazyl)
radical ﬂg g% [ lectron 36“ scavenging

could be%llowed spectrophotometfally by the Ioss of absorbance at 515 nm, as the

TRIANT TUAIANYIAY

-
o j and Denrungruang,
2007. The free

acidum and biofl
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(reaction 1)
NOy

“'*-:,, pale yellow)

6 x 10° | ) ‘ ared b solute ethanol.  The

concentration of s | ution (3, 7‘ ert-butyl+4-h | yiol (BHT)) is 0, 0.25, 0.5
and 1.0 mg/100'ml in ’ >thar ' : e 106 ' ft e test reagents (crude
extract from Antid o] - SHOR 5 and 1.0 mg/100 ml in

absolute ethanol.

Table 1 The reaction mixture oft

ontrol  Standard Test

ssolution  reagents

-
i

6 x 10° M of DRRH (
Absolute ethanol )
BHT (at the concent‘atlon of 100, 50, 25, 125 6.25, - -

EEANNIY El’lﬂi 1

12.5,6.25, 3.125, 1.562 pg/ml (mi) - Qs

q "~ The reaction mixture was allowed to stand for thirty minute in the dark at room
temperature and measured by spectrophotometry at 515 nm. The free radical

scavenging was calculated according to equation 1.
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50% Effective concentration (EC,,) was the concentration of test reagent that

decreased the concentration of DPPH to 50%

% Radical scavenging - 1} j‘A’ ) % 100 (equation 1)

~ I / |
, TF T
A, = Absorbance» alue of ur of t&s (crude extract from

Antidesma acidum and bioflz vonoid)-and. DPPH

A, = Absorbancgaalug®f DPPH |

NN N
5.5 Determinationsof oxigk velsifeds » '

5.5.1 Determination of glutaf
ﬁ.._ r.

Table 2 The reaction mixture of the determir
‘ : :
L ,

2005)

$ oul;“' e \ \ ‘ -
‘, ?w dase (GPx) (Tangphokhanon et al.,

‘ 1‘?;_ | solution Sample solution

for - ‘
F ,
Tris-HCI 1m, EDTA 5mM pH 8:0 = 150 150

GSH, 0.1 M () 30
Glutathione r"‘ 150
NADPH, 2 mivk(ll) 150
1:20 hemolyzate (1 15
H,0 (ul) - ‘ 1,005 990
K-S o/
A EANENINYINT
A l..4000%il , ' |
pp )51..‘ ilutio ,

ISR

Tihute later “A,". The GPx was lated according to equatio

Glutathione peroxidase activity (nmol/min) = AA/min x 161 (equation 2)

AA =A-A,
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5.5.2 Determination of glutathione (GSH)
GSH was determined by using an enzymatic (glyoxalase) (Tangphokhanon et

al., 2005). Distilled water (1.6 ml) was added to 0.4 ml EDTA-coated blood sample. The

mixture was precipitated by 3 metap acid (precipitating solution), allowed
to stand for five minute at ..__*' en ,. erature and through a Whatman No.1 filter
= A __Q pl of 50 pg/ml glyoxalase |
and 40 pl of 2.2 mM rhe . The le solution was mixture of 2.0 ml buffer,
200 pl filtrate, 40 pl of 7 (@l 40 ' 2 mM methylglycoxal. For
i | : .- | (reaction 2). The control and

determination of

sample solution

se (GS

5.5.3 Determinatio, foxm,ﬁ e
0’-; i mis

17.5 mmol of disodium EDTA and 100, mr potassium phosphate per liter (pH

For oxidized glute mmol of N-ethylmaleimide (NEM),

6.5) was adde d \ s_ centrifuged at 4 °C and

added 0.5 ml v‘“"'—"“m”ﬁ é 0 g/L trichloroacetic

acid solution. Arﬂhe e o) f chloroform for at least
five times. The N | added to scavengeBSH and eliminate ﬂinued oxidation of GSH
to GSSG. The conce‘rﬂn of GSSG was peMned enzymatic assay (Curello et al.,
ﬁ W SV HEANT o

enzyme tath|one reductase ( recycles GSSG to GSH with the simultaneous

R ST T

GSSG + NADPH + HY —————» 2GSH + NADP" (reaction 3)

Glutathione reductase
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6. Statistical analysis

Data were presented as mean + SEM. Repeated Measures ANOVA was used to

compare the laboratory results within'groups of treatment. Means + SEM between

significant.

dF

AUYANYNTNYINS

AR TUNNINGAY



CHAPTER IV
RESULTS

Part | Radical scavenging activi ective concentration

The bark and g) used in this study were

extracted to obtain The crude extract from
Antidesma acidum wa

The percent (° ; 7 _. l .  > Y capacity. of Bu Ihydroxytoluene or 3,5-
di-tert-butyl-4-hydrexy . " * ; 0id anc -. , | \ t of Antidesma acidum

by the DPPH - assay af diffiérent concentration are were pre onted (Table 3: Fig.16). The

percents radical‘Scavengi | of BHT, [biofl | - \ [ ‘ude extract of Antidesma
acidum were associéted | \ \ At the concentration of 100
ug/ml, the percent (%) fadic 562 enging of the erude extract of Antidesma acidum was

similar to biofIavonoi'(Ta >

Table 3. Percent (%) radloal ”7 nging f_!L roxytoluene or 3,5-di-tert-butyl-4-

hyd 0> WO of A idesma acidum

l

atva uf

L -

=100 50 25 12,5 52 3.125 1.562

BHT 75"77 54.613 36.900 023 247 12.915 3.321 2.952

EZ?ZIFT U et YTEJ iR kv q Iy Wi

‘-I‘lﬂ'] AR IDIHATINYIN Y

xtract = The crude extract of Antidesma acidum
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Fig.16 Percent (%) radical scavenging concentration of Butylhydroxytoluene or 3,5-di-
tert butyl-4-hydroxytol (BHT), bioflavonoid and the crude extract of Antidesma

acidum

100
—e— BHT
—O— Bioflavonoid
—w— Crude extract
80 -+
o
=
2
q>_) 60 ~
©
o
a
8
BV
g
X
20 +
0 .
120
BHT -4-hydroxytol
Bioflavoneid = = Quercetin hydrate oy
- - |
Crude extrac A d

1)
AUEINENINYINS
ARANTAUNRIINGIAY
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The effective concentration (EC,,) of BHT, bioflavonoid and the crude extract of
Antidesma acidum were presented (Table 4). The BHT, bioflavonoid and the crude

extract of Antidesma acidum can decrease the concentration of DPPH to 50% at the

concentration of 42.24, 2.19 and 4 y | /ml g respectively.  Bioflavonoid was more
. ' acidum at approximately 19
times. The effective cones '; (EC . ] act of Antidesma acidum was
similar to BHT. |
Table 4. The effective _ - n decreased 50 percents of
DPPH nidtiol (EC..) . of. or 3,5-di-tert butyl-4-

T) yonoid an: ﬁﬁ“ \ of Antidesma acidum

hyd roxytol

» (Hg/ml)

BHT 42.24

Bioflavonoid 2.19

Crude extract 42 .21

ECy ) _ ffective concentration of substance which can deci _».‘r 50 percents of DPPH

BHT = 3

D |‘ c SLA

i) ]
Bioflavonoid = Quercetin hydrate a
Extract efuﬁextract of Ant/desm@/dum

ﬂUEJ’J‘VIEWIﬁWEJ’]ﬂi
QWWNT’I‘J‘@UNWTN]H’]QH
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Part I The comparative study of the effects of crude extract from Antidesma acidum.,
bioflavonoid and alpha-tocopherol on oxidative stress in cats with chronic

kidney disease

This part of the study we arforme a en clinically normal client-owned
le condition of spontaneous
CKD (9 males and 9 fen ) ‘ ke ided into 3 subgroups: the

d group
\

(5 cats) and the Q-

tocopherol subgr' 7 oS e lically normal cats, CKD
cats in the Antidesma dlim &t group, ( ‘the bioflavonoid subgroup and the

CKD cats in the Ol-tg€oy , 2,60+ 10.17 + 154, 1320 + 0.97
| ‘ a ¢ |gn|flcant difference in
ats. The breeds of cats with
CKD were domestic siiort hai 8. 5412 %) and Siamese-mixed breed cats (1/18;
5.56%). The clinically nogm Iwere -‘1 sstic short hair (13/16; 81.25%),

Persian (1/16; 6.25%) and Siah .‘ir i el" br s (2/16; 12.5%).

The body weight of 2 _16314 W cats, the CKD cats received the
Antidesma aci JAW and the CKD cats received
the OL—tocophe 34+ 0.34,4.01 + 0.31 and
4.09 =+ 0.41 kg, Epeo weight was similar between the

clinically normal cats and the cats with CKD. The CKD cats received Antidesma acidum

G ILiph] EWI TRBIN
ARIAINTAUUMINGIAY
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Table 5. Signalment of the clinically normal cats and cats of the CKD group

(mean = SEM)

Parameters [ i esma acidum  Bioflavonoid Ol-tocopherol
(n=5) (n=7)
Male 2 2
Female 3 5

Age (years) . 0 » .20 +0.97%  9.86+2.12*
Body weight (Day 0) b st osd /| 34503 4014031  4.09+0.41
- 3.92+028 416 £0.42

* 5 <0.05 whep#€ompéredfbativeen. the clinically normalicats and all of the CKD cats (the

cats re sived Antide " Cii oid a -tocopherol) on the first day of

Body weight (Day 56

the study (2
a,o<0.05 when - d b ' . Ihe JCK re >d Antidesma acidum before

treatment (Day
& ,1—',.:-' 4

The clinical signs 9_-_'.3__ _, on the first day of the diagnosis
including: de __7_--"-' i ,_"; 6%), gingivitis (7/18;
38.89%), polyL ﬁ(—’:' fﬂ' s membrane (4/18:
22.22%) and chroni¢ respirate 3:16.67% [J

The CKD cats were lower RBCs (7.06 + 0.44 x10° cells/ml) than the clinically
normal ﬁ f ad significantly
lower ﬁ ﬁg m ﬁcﬁll WEJWii %) (p < 0.01)

(Table 6

:m a7t e R (1 1

The mean number of neutrophils, lymphocytes, eosinophils, basophils and

monocytes in each group of the cats were presented (Table 6). There were no
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significant differences in neutrophils, lymphocytes, eosinophils, basophils and
monocytes numbers between the clinically normal and the CKD cats.

The plasma ALT levels in the CKD cats (60.25 + 12.48 IU/L) were higher than the

clinically normal cats (41.82 + ‘able 6). Whereas, the plasma ALP in the
CKD cats (37.93 + 3.86 !U "n. .1 ar thaf : ically normal cats (565.98 + 20.10
f plasma ALT and ALP levels
between the clinically n | ,- mean + SEM of the plasma ALT
and ALP levels of both e within the normal fimit (Table 6).

The CKD Cé S ignificar . er 7- um creatinine (3.33 £ 0.24 mg/dl) and

ats (1.27 + 0.07 and

The plasrﬁa GRX els ! ) 8a | e .* o/min) were significantly

, 0 Ihis study demonstrated
that the CKD cats wege sighifican ¢ plasma GSH levels (2.72 + 0.30 pmol) than
the clinically normal Cts 54 & 5":#.;.;5} 0.01) he plasma GSSG levels of the
CKD cats (34.08 + 5.54 umo -m- fic: gher than the clinically normal cats
(16.33 £ 2.39 pmol). Mor ---:;..rge.-;:,dgfw__l e CKD cats (0.30 + 0.17) were

lower than the clinically normal cats (0.84 + 0.37) (Table 6).  # -

)

!l
U

AU INENTNGINS
QRININIUNRINYIAE
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Blood profile of the clinically normal cats and the cats with chronic kidney

disease (mean + SEM) on the first day of diagnosis

Parameter Units

Clinically normal CKD
(n=16) (n=18)

RBC 7.06+0.44
PCV 33.50 £ 1.49**
WBC 58.14 12,175+ 1,040.83
Neutrophils

ells/mi® 1,925 \ 7,167.58 £ 770.16
Lymphocytes ] I \ \ 9 609 4,304 + 602.22

Eosinophils » \ 150.11 £ 59.49
Basophils i 4 f [ o0 N \ 4,72 13.03 + 9.65
Monocytes £els/gl F A " 366. , ‘ » 5 314.05 + 59.75
ALT \;. 4 60.25 + 12.48
ALP b ii'l,, 20.10 37.93 + 3.86
BUN 63 53.30 + 4.75™
Creatinine 3.33 £ 0.24*
GPx 1.57 £0.14*
GSH 2.72 +0.30**
GSSG 34.08 + 5.54**
(Laura et al., 2008)
GSH/GSSG 0.84 +0.37 0.30+0.17

animal d e se e to'laborato gnosis ouis. 3-20p.

CKD = Ch ic kidney disease; RBC = R‘d blood cell; PCV = Eack cell volume; WBCd\/hlte blood

?;mmm;mm:mm -

< 0.01

when compared between the clinically normal cats and the CKD cats on the first day of the study

(Day 0).
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The red blood cells (RBCs) in the CKD cats were presented (Fig.17). The CKD

cats received the Ol-tocopherol had significantly decreased in RBCs on day 56.

However, the mean + SEM of RBCs for all of the CKD cats remained within the reference

}(&ats received Antidesma

acidum (A), the CKD cats.ie ioﬂ on0| a 'i--\-... D cats received O-

range.

Fig.17 Mean + SEM of redblood cells (RB

tocopherol (C) on day Qg4

10 -
—O0— A
—v— B
—A— C
= 8 4
£
12}
©
o
© 6
-
XaS
1]
8
- 4]
o
o
o]
3
xr 2-
0 9

"y
e y 0 Day 14 Day 28 Day 42 D3 56
Time (Day)"

E]Tuﬂtsl.ﬂﬂl]j NYNT

B The CKD cats received bloﬂd’/onmd

QWﬁﬂ‘ﬂfﬂ“?ﬂm’iﬂT}ﬂmﬂﬂ
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The pack cell volume (%) in the CKD groups was presented (Fig.18). The CKD
cats received the Antidesma acidum had significantly increased in PCV on day 42 and

56 when compared with day 0. The mean + SEM of the PCV levels remained within the

reference range for all of the CKD ca

Fig.18 Mean + SEM ofspack Cell volume (P&D cats received Antidesma

- -

acidum (A), the CKD atsarecei/ec r'a'--‘\i-...
tocopherol (C) on day Q d 56 ﬂ"'*.l - low-up.

he CKD cats received Ol-

50 -
40 - —o—=A
—v— B
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_. 30+
S
>
&
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10 -
0

Day 14 Day 28

Time (day) »

ﬂuﬂgmﬂmw gInN7?

B = The CKD cats received bloflil'/onmd

QWﬁﬂﬁﬂ?ﬂﬂWﬂﬂﬂ’mﬂ

p<0 05 when compared between the CKD cats received Antidesma acidum before

Day 42

treatment (day 0) and after treatment (day 42 and 56)
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The total white blood cells (WBCs) in the CKD groups were presented (Fig.19).
The mean + SEM of the WBCs in the CKD cats received Antidesma acidum were

significant differences from the CKD cats received Ol-tocopherol on day 0 and 14. The

WBC numbers in the CKD cats receiy \ At >Sma_acidum had significantly decreased
on day 42 when compared 4an »; CKD cats received the bioflavonoid
had significantly decreasec :-=- mn'-,,. on day .{ >N compared with day 0. The
CKD cats received the O Sher ol had SI — iy -..A-. in WBCs on day 42
when compared with dé 3 \ gy WBCs of all groups were

within the reference rag

ﬂUEJ’JVIEJVIﬁWEJ’Iﬂ‘ﬁ
Qﬁﬂﬁﬁﬂ‘imﬂiﬂ’l?ﬂﬂﬁﬁﬂ
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Fig.19 Mean + SEM of total white blood cells (WBCs) in the CKD cats received Antidesma
acidum (A), the CKD cats received bioflavonoid (B) and the CKD cats received Ol-
tocopherol (C) on day 0, 14, 28, 42 and 56 of the follow-up.
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The neutrophil numbers in the CKD groups were presented (Fig.20). The CKD
cats received the bioflavonoid had significantly decreased in neutrophil numbers on day

28 and 42 when compared with day 0.

Fig.20 Mean + SEM of neutrc : ceived Antidesma acidum (A), the

CKD cats received bio d ‘ ; ived Ql-tocopherol (C) on day

0, 14, 28, 42 and 56
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p<0.05 when compared between the CKD cats received bioflavonoid before treatment

(day 0) and after treatment (day 28 and 42)
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The lymphocyte numbers in the CKD cats were presented (Fig.21). The mean *
SEM of lymphocytes in the CKD cats received Antidesma acidum were significantly lower

than the CKD cats received O-tocopherol on day 0, 14 and 56. The mean £ SEM of

day 14.
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Fig.21 Mean = SEM of lymphocytes numbers in the CKD cats received Anfidesma
acidum (A), the CKD cats received bioflavonoid (B) and the CKD cats received O-
tocopherol (C) on day 0, 14, 28, 42 and 56 of the follow-up.
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The eosinophil numbers in the CKD cats were presented (Fig.22). The CKD cats
received bioflavonoid had significantly decreased in eosinophils numbers on day 56

when compared with day 0.

Fig.22 Mean + SEM of eo : ived Antidesma acidum (A), the
CKD cats received biofl 0id (B) and the : ived Ql-tocopherol (C) on day
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The basophil numbers in the CKD cats were presented (Fig.23). There were
significant differences in basophils numbers between the CKD cats received Antidesma

acidum and the CKD cats received Ol-tocopherol on day 56.

Fig.23 Mean + SEM of o. ived Antidesma acidum (A), the

CKD cats received bioflax ived Ol-tocopherol (C) on day

0, 14, 28, 42 and 56 of the.fe
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qp<0 05 when compared between the CKD cats received Ol-tocopherol and the CKD cats
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The monocyte numbers in the CKD cats were presented (Fig.24). The CKD cats
received the Antidesma acidum had significantly decreased in monocyte numbers on

day 42 and 56 when compared with day 0. The CKD cats received the Ol-tocopherol

had significantly decreased in monocyte: f a* s on day 56 when compared with day
42.

Fig.24 Mean + SEM of monogytes i eceived Antidesma acidum (A), the
CKD cats received bio ‘ |

, d(B) and the CKD ca d a-tocopherol (C) on day
o of th - f L\
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treatment (day 0) and after treatment (day 42 and 56)

¢ p<0.05 when compared between the CKD cats received Q-tocopherol on day 56 and day
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Plasma ALT and ALP levels

The plasma ALT levels in the CKD cats received Antidesma acidum, the

CKD cats received bioflavonoid KD cats received Ol-tocopherol were

| » between all treatment groups.
Fig.25 Mean + SEM of pla ‘ Iev in the ecelved Antidesma acidum
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The plasma ALP levels in all of the CKD cats were presented (Fig.26). The CKD
cats received the Antidesma acidum had significantly decreased in plasma ALP levels

on day 14 and 28. The mean + SEM of the plasma ALP levels in the CKD cats received

CKD cats received bioflavenc {'and the, CKD» ived Ol-tocopherol on day 42.
There were significant di Ses-he ; : C eived bioflavonoid and the
CKD cats received Antidlesime ‘on day- 56 CKD cats received the
Antidesma ao/du hag#si C4 , 4 cre sed :'7 2 | P levels on day 28 when
compared with ddy 0 i A KD ceived the Antidesma
acidum had signifigal n day 14 when compared

with day 56. The CKD café réceived. the. @ ophe S|gn|f|oantly decreased in

ﬂUEJ’J‘VIEWIﬁWEJ’]ﬂi
QWWNT’I‘J‘@UNWTN]H’]QH
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Fig.26 Mean + SEM of the plasma ALP levels in the CKD cats received Antidesma
acidum (A), the CKD cats received bioflavonoid (B) and the CKD cats received Ol-
tocopherol (C) on day 0, 14, 28, 42 and 56 of the follow-up.
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Serum creatinine and blood urea nitrogen (BUN) levels

The serum creatinine in the CKD cats received Antidesma acidum on day 56

acidum (A), the CKD cats Sived' bioflavor : CKD cats received Q-

tocopherol (C) o

i

Creatinine (mg/dl)

A The CKD cats received Ant/ésma acidum

ARITRSS '“:°;M'1'mmaﬂ

p<0 05 when compared between the CKD cats received Antidesma acidum before treatment (day 0) and after

treatment (day 56)

p<0.05 when compared between the CKD cats received Ol-tocopherol on day 28 and day 42



48

The CKD cats received the Antidesma acidum had significantly increased in

serum BUN levels on day 56 when compared with day 14.
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Oxidative stress parameters

The glutathione peroxidase (GPx) levels in all of the treatment groups were

presented (Fig.29). The GPx | & CKD cats received bioflavonoid were

significantly higher on day 42 ment. The CKD cats received the

Antidesma acidum hadwsignifieantly i 2 GPx levels on day 56 when

Fig.29 Mean % e CKD cats received

Antidesma acid ) and the CKD cats

received Ql-tocophe ) ( 2 and 56 f the follow-up.

i

GPx (hmol/min)
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T|me (day)
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ARG Mﬂ‘iﬂfd@m’]’m&ﬂﬂ d

= The CKD cats received Ol-tocopherol
a
p<0.05 when compared between the CKD cats received Antidesma acidum before treatment on day 56 and on day 0
and 42
p<0.05 when compared between the CKD cats received bioflavonoid before treatment (day 0) and after treatment (day

42 and 56)
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The glutathione (GSH) levels in all of the CKD groups were presented (Fig.30).

There were no significant differences between all treatment groups.

Fig.30 Mean £ SEM of glutathion ,i GS gvels in the CKD cats received Antidesma

acidum (A), the CKD Cat

!i‘;j' 3) and the CKD cats received Ol

tocopherol (C) on day 04,2 ,.___ ind 56 of

i

GSH (micromol)
w

A = The CKD c?s received Antidesma aCId m
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The oxidized glutathione (GSSG) levels in all of the CKD cats were presented
(Fig.31). The mean + SEM of GSSG levels in the CKD cats received bioflavonoid were

significant differences from the CKD cats received O-tocopherol on day 14. The GSSG
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Fig.31 Mean + SEM of oxidized glutathione (GSSG) levels in the CKD cats received
Antidesma acidum (A), the CKD cats received bioflavonoid (B) and the CKD cats

received Q- tocopherol (C) on day 0, 14, 28, 42 and 56 of the follow-up.

70
—O0— A
-v— B
60 —— C
50 4
5
IS
O 40 A
Q
£
o 304
)
0
O]
20 4
10 A
0
A = The CKD cats received Antidesma aci
ST h
B = The CKD cats rec """;‘ A
C = The GKD .
e e e e - i
Y. A
$ K . i
p<0.05 whe g mpared betwee oflavonoid and th ‘H KD cats received Ol-tocopherol on
¥ '
day 14
p<0 05 I whel co tidesm: aﬁ‘dum ?T KD cats received O-
p<0 05 when compared between the CKD cats received Antidesma acidum and the CKD cats received

bioflavonoid on day 4

FRTH SRNBIINYIA L



53

The GSH/GSSG ratio in all of the CKD cats were presented (Fig.32). The
GSH/GSSG ratio in the CKD cats received bioflavonoid were significant differences from

the CKD cats received Antidesma acidum and Ol-tocopherol on day 14. The CKD cats

Fig.32 Mean of GSH/ io"in C s ed Antidesma acidum (A), the

CKD cats received bioflavonoid (f ,. \e CKD cats.r ed Ol- tocopherol (C) o
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day 14
p<0.05 when compared between the CKD cats received bioflavonoid and the CKD cats received Antidesma
acidum on day 14

p<0.05 when compared between the CKD cats received bioflavonoid on day 42 and day 56
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Urinalysis

The mean + SEM of pH in the CKD cats received Antidesma acidum on day 0

were 6.33 + 0.33. The mean of the L 2gific gravity (USG) were 1.015.  The mean
+ SEM of pH in the CKD cats ret L/ ld on day 0 were 6.50 + 0.50. The

mean of the urine specifi Wolc: (! ean = SEM of pH in the CKD

gravity (USG) were 1. - ' / : \\
The mean £ SEN 'V ceived Antidesma acidum on day 56

vere 1.017. The mean
".

. ; b4 x
+ SEM of pH in the @ - of Vwere650+050 The

mean of the urine ific gre it &) wi | 0 (AN \1 + SEM of the pH in the
CKD cats received ) , e 7100 \‘ ~ The mean of the urine
specific gravity (USG) : \
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|

P |
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CHAPTER V
DISCUSSION
Part | Radical scavenging aqti, i /an 'r //tiye concentration
The total bark and tr all Anti@ gave 0.91% of the crude

extract of Antidesma acid ne fi crud unt of Antidesma acidum in

al., 2010). This e’ 1 '- ' i Seasonaly i (Jalal et al., 1982; Fang
etal., 2010) and '

scavenging activity. P ‘ el donate by an antioxidant

compound, as the ‘
| z:'
radical scavenging of the rac Yal a aclidum was similar to bioflavonoid

percents radical scavenging ’,Blﬁﬂ__l_b@ 774

d the crude extract of Antidesma

acidum are increase ( ease. However, Fungbun

et al (2010) t n’ xtract of Antidesma

he concentration of 25

acidum didn’t depend on tlveq
and 50 pg/ml. The dose dependent phenomenon was also observed in other plants.

The per adi ‘ tiana or monkey
apple ( ﬁy EZO rﬁ VI in lan ( fl ., 2009) were

assomatéﬂwnh the increase in conc?ntranon

W ST RV R 1)

more effective than BHT (EC,, = 42.24 ug/ml) and the crude extract of Antidesma
acidum (EC,, = 42.21 pg/ml) at approximately 19 times. Fungbun et al (2010) reported
that bioflavonoid (EC,, = 3.13 pug/ml) was more effective than BHT (EC,, = 44.12 ug/ml).

But similar to the crude extract of Antidesma acidum (EC,, = 5.47 pg/ml).
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Several studies had reported the antioxidant activity in other plants (Song et al.,
2003; Bhuiyan et al., 2009). The study of free radical scavenging activity of Zizyphus

mauritiana or monkey apple reported that the antioxidant activity of Z. mauritiana (local)

(EC,, = 72 pg/ml) was greater_ a (Narikeli kul) (EC,, = 250 pg/ml)

(Bhuiyan et al., 2009). EC,, of Phell , / a medicinal mushroom was 22.07
pag/ml, whereas the vitami c @ent, was 5.11 pg/ml (Song et
al., 2003). Syzygium & e of 4.25 ug/ml, exhibited
higher radical scavengi ' han [the refere Vﬂ_"'ant of ascorbic acid with

EC,, value of 5.1

The highe noidg & " i S study was observed with bioflavonoid

\

onions, broccoli, applesgand b > S idered as the most powerful

with an EC,; value i,.‘ was quercetin, which is

ercetin is found mostly in

flavonoids for protectin _ "" ~ species which is produced

during the normal oxyg v. mitoc i ‘or is induced by exogenous

damage (De, 1994; Grace, 1 94)—The antioxX ffect of most plant is mainly due to
the radical scavenging activity.of -g;_d.ﬂ' olic l, sl ch as flavonoids, polyphenols,

tannins, and phenolic terpenes (Rahman and Moon, 2007)." “the crude extract from

Antidesma acidum ocyanin, tannins, B-

sitosterol and stigﬂsterol [Thar

to the antioxidant pr(l)?erty of Antidesma aC|dum Our study suggested that the crude

F]; LIN [bAN (L 0N
Further linvestigati ismiof h e crude extract
from Ant/ esma acidum plays the role in the anhomd%ystem

ARIANN I UA1INYA Y

ese co@ositions may contribute


http://en.wikipedia.org/wiki/Medicinal_mushroom
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Part I The comparative study of the effects of crude extract from Antidesma acidum.,
bioflavonoid and alpha-tocopherol on oxidative stress in cats with chronic

kidney disease

studied. The age o?eceiﬂd th
the bioflavonoid (13.20 + ; ,= )

significantly high

e Antidesma acidum (10.17 + 1.54 years),
7 | 9.86 + 2.12 years) were
ars). This study agrees
with previous studig er cats including USA
(DiBartola et al., 8), Australia (White et al.,
2006), German Pusoonthornthum and
n et al.,, 2010). Aging is
associated with reuc “ e ' 'q_ ' '— S 3 : ). The CKD in cats may be
related to a high produgtion OL]M; &1 v 7 1962; Christopher, 1989;
: . , increase with aging process.
Cats are known to be sensﬂwéit’_;@E c._f' ve injury (Webb et al 2006) because their

hemoglobin rqsyule contains 8 - 10 reactl ' ups (Snow, 1962; Harvey

he breeds of the cats

with CKD were ﬂ ese-mixed breed cats
(1/18; 5.56%). PUSoonthornthum et al (2010%) reported thaﬂe chronic renal failure

wa commonlffﬂd in Siamese and ‘Siamese-mixed breed cats. One previous
study ﬁ

PR WEIRS

domeshc%ort hair (Fungbun et al., 2010

W RS

e|ght between the CKD cats and the clinically normal cats (Fungbun et al., 2010;
Pusoonthornthum et al., 2004; Pusoonthornthum et al., 2010%). This study demonstrated
that the CKD cats received the Antidesma acidum had significantly increased in body

weight on day 56 as support by previous studies (Fungbun et al., 2010;
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Pusoonthornthum et al., 2010b). The two previous studies showed that the crude extract
of the trunk of Antidesma acidum giving to healthy and the CKD cats increased the cats’

body weight after the treatment.

For hematology, there ificant differences in the RBCs values

between the clinically normal cat _' f /}h day 0 of the study but the PCV
in the clinically normal ¢ » '3 &\ of the CKD groups on day 0
—

e ——

study especially t VE
al., 2010%). i ’ é" j"' ‘ ormone called erythropoietin (EPO) and
EPO deficiency is one of fhie imgbrant causes for.anemia in CRF (Cowgill et al., 1998).

The anemia in the CRF wWas characterized as normochromic, normocytic and

TR 1l ") -
hypoprohferatlve (Esohbachﬂﬂ&ﬁﬁ@?; with-anemia often present with pale mucous
membrane, as" appetite, letharg mmw= activity. The same

clinical signs ‘i been observed in .. s are susceptible to

oxidative stress (\@Db et al., 2006

as a result of OXIda.I damage compared Wlth the other species (Christopher et al.,

bl HAVEVTWE T

There were no S|gn|f|cant‘d|fferences in \ECS neutrophils, Iﬂphocytes

pﬁ m ﬁcﬂ|lﬁﬁog1 tiﬂﬁﬁ@nﬁ Ejaﬂlyr ﬁls and
e C D cats. Eventho total WBCs in the cats from the results were

higher than the clinically normal cats. The mean WBCs values and deferential blood

erythrocytes _ﬂe greater Heinz bodies

counts in the both groups were within the normal reference range. Campbell et al

(2004) indicated that the WBCs in cats were significantly differences between the
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adult cats (14,460 + 640 cells/ml) and the senior cats (12,410 + 420 cells/ml). The
aging process was proposed to be associated with change in the immune status of

cats (Campbell et al., 2004), human (Castle, 2000), and rats (Linton and Thoman,

2001). The ALT and ALP levels rem:

the CKD and the clinically normal cz ; /e ean plasma ALT levels in the
CKD cats were higher than.in the clini o) &

Serum creatinine ' index of the renal function in the

clinical practice. The afs were significantly r serum creatinine and BUN

Society (IRIS), the gatsyin ' 5 study,were cla ed as eighteen cats in stage IlI
(Brown, 2004). | |

to be lower than normal age-ma ‘:,;. (He ] 2 09). The study of glutathione and
glutathione related enzymes in_patients. -‘——-?: tenance dialysis found that plasma

glutathione peroxidase GP*?M@%&?
+31.28 U/L) th Ahehealth controls group (142.50 + 33, -

ower in the dialysis group (59.90
Pedram et al., 2009).

Study of OX|daress in cats :'rlﬂ‘ dicated the plasma
GPx levels were Bs in the DN

9,334 U/Lﬂwan in the control cats
(47,083 + 15,913 U/L Webb and Falkowski, 2009

- vy 1130 1 44 N S

in the plasma have been con&derec#to be an index oﬂe whole body gluta&:jne and is

ﬁﬁ:@ §1 ;Iw&jﬂﬂ “51}6 ] ﬂq Ejﬁﬁtl tress
e concentration o may decrease and the concentration o may increase in

the affected cells (Sakhi et al., 2006). Study in North Indian women indicated that the
plasma total glutathione (GSH plus GSSG) in cervical intraepithelial neoplasia grade I

(CIN 1) (0.724 + 0.236 umol/L) and invasive cervical cancer (0.622 + 0.171 pymol/L)


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Webb%20CB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Falkowski%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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were significantly lower than control age-matched women (1.082 + 0.334 pmol/L)
(Kumar et al., 1995). Plasma glutathione concentration in the CRF human patients were

also reported to be lower than the clinically normal age-matched (Prezemystaw et al.,

jous reports in the CKD cats. The results

of this study demonstrated that the CKD c: / ignificantly lower concentration of
GSH when compared wi inic a )5). Using HPLC for the GSH

levels had significantly e v con Wi “normotensive pregnant women
and the nonpregnant contro n--- h-et-al ,a’ According to this study, the
plasma GSSG |n Cats W|tb i higher than the clinically normal cats.
Laura et al H“  rep w Ec in healthy cats were
ho -/

In Conclusi , the ca dative stresﬂased on the significant

19.44 + 3.79 ym

finding of the decreaée in the GSH and GPx Ievels and an increase in GSSG levels in

thpi’liﬂ VRMPNIEN 1L h3 ]

understan ing of the changes in tge oxidative stres&n cats with naturﬂ;occurrlng

TR AN AA AN E
The a cats received the A Hopherol had S|gn|f|0a§r3|/ decreased in RBCs

on day 56. Vitamin E or Ol-tocopherol has been known to be an antioxidant which
stabilizes the red blood cell membrane (Rose and Gyorgy, 1952). The Ol-tocopherol

levels in RBC had significantly decreased in old people (Tanabe et al., 1994) and rats
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with vitamin E deficiency (Chen et al., 1980). However, this study found that the CKD
cats received the Ol-tocopherol had significantly decreased in RBCs on day 56. The

reduction in RBC numbers may be due to the progression of CKD in cats received the

on RBC. The CKD cats received the

Antidesma acidum had signif , Tt y inc day 42 and 56. One previous

research found that th nddum leaves increased RBCs,
‘ S ——

hemoglobin and PCV ] E di find the same trend in cats

received the crude exira om 2 = A Anti idum (Pusoonthornthum et al.,

2010b). Fungbun et _al"(20; D) ' \ ' ts with mild stage of CKD
received the crude extr; ' 7 v antly higher PCV than
the CKD cats rece n + SEM of RBCs and
PCV levels in the CKD eference range throughout
the study.

The mean + ¢ ' ; _: 7;, ' ‘ ‘ 5 received Ql-tocopherol and
bioflavonoid were signifi eceived Antidesma acidum on

e in WBCs between the CKD cats
Fl l-‘i' =

received Antidesma <'3c1du117"'1a-|"rtﬁ“r Kp‘ eceived Ol-tocopherol on day 14. Even

though we randomly - D cats received the

Vv virus (FIV) infection

Antidesma acidum were mostly cats

(2/6; 33.33%) anc‘ : line leukemia viru fection (2/6@3.33%). Most cats with

viral infection are co&nmonly found to have creased numbers of lymphocytes and

signific en day 1 d 28. However,

Fungbun et al (2010) reported trﬂt there were nessignificant differengesin WBCs
R ﬂeﬁ%]:iﬂ%dﬂ%ﬁf% Frei el
Qtudy demonstrated that the WBC numbers in the CKD cats received Ol-tocopherol had
significantly decreased on day 42 when compared with day 14. From several previous
studies, it was found that supplementation of Ol-tocopherol can reduce the inflammation

by inhibition of LPS-induced neuronal oxidative damage and dendrite degeneration in
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mice (Milatovic et al., 2003), inhibition of PGE, production in splenocytes from old mice
(Wu et al., 2000) and inhibition of 5-LOX-dependent TNF-Ol-release from LPS-

stimulanted human monocytes (Devaraj and Jailal, 2005). The CKD cats received the

ophil numbers on day 28 and 42. The

.}@eline infectious panleukopenia,

—
S ——

ngbun et al.,, 2010).

lymphocytes in eight

oy 6 Tﬁpd 6 The mé ] SEM of lymphocytes in the
S d AL

The lymphocyte numbers dec : anim: . Ffom this study, the age of CKD

. Moreover, the CKD cats

decrease in Iy V

The CKDl Cats recelved had sﬂificantly decreased in

eosinophil numbers an day 56. The perssteaJeosmopema in cats may be due to the
stress the Antidesma
acidu ﬁ uﬂnﬂ mgﬂﬁ:ﬁﬂnjﬁj% Fungbun et
al (2010) reported that the mild andémoderate azotemia,cats received the grude extract
YRIDENGUAURA Y BH AR -
qeatment The CKD cats received the Q-tocopherol had significantly decreased in
monocyte numbers on day 56 when compared with day 42. Devaraj et al (1996)

reported that supplementation of Ol-tocopherol 1200 IU/day for 2 months to healthy

normal people decreased IL-1R}, decreased IL-6, decreased O, - and H,O, production in
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monocytes. However, the mean + SEM of eosinophils and monocytes numbers in all of
the CKD groups remained within the reference range.

Alanine aminotransferase (ALT) is an enzyme produced in the liver cells. The

ALT is increased when the liver cells © ‘ sloceur. For the levels of ALT, there were no

significant differences between - ' tudy. In previous study, the

healthy cats received tt de ex , cidum trunk had significantly
al., 2010°). et s th a-ir atotoxicity in rats through

alleviating apop ‘ R ; Bax ‘Bel- e-3 protein expression

y = ‘ ,
(Liu et al., 2010°). | i 3¢ ‘ cidum had significantly

decreased in the mild and mdderate azotemia cats received Antidesma acidum on day
56 and 70 when oomparec:l--*kﬁliiiﬁj'.@:"JI 'I-gi z - e previous study reported that both
part of the I‘Qs and the trunk increased he ly cats on day 90

idesma acidum had

significantly deoreiaed int y 14 w)ﬁ compared with day 28.

Quercetin can protect the lead-induced hepatotOX|C|ty in rats (Liu et al., 2010 . Alkaline

P’T ummmmmﬂ s o
presentiin i0 s in bone il Plis feleased into the

blood durlng injury and during suca'normal ac’uwheEs bone growth anWegnancy

MO LR i1 R R
q/ere significant differences from cats received Ol-tocopherol on day 0, 14, 42

and 56. There were significant differences between the bioflavonoid group and the Ol-

tocopherol group on day 42. There were significant differences between the


http://www.medterms.com/script/main/art.asp?articlekey=3266
http://www.medterms.com/script/main/art.asp?articlekey=4179
http://www.medterms.com/script/main/art.asp?articlekey=4918
http://www.medterms.com/script/main/art.asp?articlekey=33915
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bioflavonoid group and the Antidesma acidum group on day 56. However, the mean *
SEM of ALP in all of the CKD groups remained within the reference range.

The CKD cats received Antidesma acidum had significantly decreased in the

serum creatinine on day 56 of the fre lent. s finding agrees with a previous study
that the crude extract of both pa ‘trunk of the Antidesma acidum
decreased blood urea nitre - in soonthornthum et al., 2010b).

In the moderate renal azotemie at xtract from Antidesma acidum

' j » S
significantly increased inithe se atinine

.;,:-

‘ﬁ ation ofa

eve “ 1 day 42\ hen compared with day
28. In contrast with or tamin E and C and R-carotene

can reduce creatinine levels in the ke " D-cats with:mild stage (Yu and Paetau-Robinson,

2006). e —
AT T
The kidney is a siteﬂo‘tﬂﬁ;ﬁﬁb@a{; oxygen consumption which produces ROS
as by-products: ' Increased ROS produce by oxidative stress by can disturb the

o

prooxidant-antiexidant balance

proposed as oneB the mechanismr
antioxidant defenseséfryer 1997), increased I|p|d peroxidation (Hamid et al., 2009) and

ﬂ \TR 300N (3R )11 W
injury ( ive stre s fo to ted with DM in

cats Web and Falkowski, 2009),and cats with rcﬂ insufficiency YU@I{ Paetau-

YW IR 1T E T

sultmg in renal hypertrop merular enlargement increased

1"- ve stress has been

uman patiﬂ due to the lacking of

expression of angiotensinogen (Hsieh et al., 2002). Eventhough there are many studies

about oxidative stress in other species, there is only few studies in cats. The exact


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Webb%20CB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Falkowski%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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mechanism of how the crude extract of Antidesma acidum decrease the creatinine
levels in moderate CKD cats need further investigation.

The main biological role of glutathione peroxidase is to protect the organs from

to reduce free hydrogen p 7 to wa ‘ e CKD groups were significantly
lower the GPx levels than the -' : st day of diagnosis. Previous

. .

bk - .
compared with day 0. Mo .'--‘,=- atS received Anfidesma acidum had
¥ :.__ v iy L
significantly increased in the: GPx levels on hen compared with day 42. The

crude extract from Antidesma acidum is rich of flavonoid; phenolic compounds,
anthocyanin, tanain: -""J erful antioxidants as

quercetin and m@be responsi
2003).

)
ARPRIM NIRRT W LRI e S
glutami eq.]T liver.ds a maj te.of GSHisynthesis xport.. In oxidative stress, the

concentration of GSH decrease an(#the concentratioEf GSSG increase iw affected

SH and levels betwee ore and after treatment in all of the groups.

However, there was a trend that GSH increased after day 42 of treatment in CKD cats

2ase in GPx@tivity (Thamaree et al.,

received Antidesma acidum.


http://en.wikipedia.org/wiki/Lipid
http://en.wikipedia.org/wiki/Organic_peroxide
http://en.wikipedia.org/wiki/Alcohol
http://en.wikipedia.org/wiki/Hydrogen_peroxide
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In conclusion, the crude extract from Antidesma acidum is comparable to
bioflavonoid in terms of its elevated GPx levels in cats with CKD. Moreover, the crude

extract from Antidesma acidum had significantly decreased serum creatinine in the

AULININTNEINS
AR TUNNINGAY
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Appendix A Signalment and places of study in the clinically normal cats

Group / Name Age Gender  Weight (kg) Breed Places of study

(vears) 1l CU  Private

Clinically normal

1. thu /

2. uhn /

3. /

4. (e /

5 119 /

6.  ANELAN /

7. wlesids /

8. 219" /

9. gAY /

10. Hga /

1. fl2m /

12. dnlEm /

13. nias DSH /

14, Talden /

15. Anumau . | WA

16. 41101 v:h ,': /

Cu = Small Animal Hosp Chulalongkorn University

Private = Private afimal hospital -

AUEINENINYINS
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Appendix B Signalment and places of study in the CKD cats received Antidesma

acidum, the CKD cats received bioflavonoid and the CKD cats received Ol-tocopherol

Group / Name Age Breed Places of study
Cu Private
Antidesma acidum
1. IWEe /
2. qudus /
3. AUNE /
4. uidm /
5. fnf /
6. finglag /
Bioflavonoid
1. WA /
2. dau /
3. NIy /
4. INAR /
5. 1@nng /
Ql-tocopherol
1. Yt 3.2 2.9 /
2. adtlas /

~

3- T“‘ﬂ‘IJEJ‘J ’VIM%J‘FE? NS0T

4. Lm.l

LA LK 13 DSH /

W‘]ﬁﬂﬂ‘iﬁlﬂdiﬂjﬂﬂ;ﬁﬂﬂﬂ

= Small Animal Hospital, Faculty of Veterinary Science, Chulalongkorn University

Private = Private animal hospital
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Appendix C Mean + SEM of hematology in the clini ts, the CKD eats received Antidesma acidum, the CKD cats received

bioflavonoid and the CKD cats received Ol-tocoph

Parameter Units Normal valug Bioflavonoid Ol-tocopherol
(n=5) (n=7)

RBC x10° cells/ml 5.24-10.8¢ 559+0.43 7.81£0.65
PCV % 29.2-51.7 35.8+2.31° 33.43 + 2.52°
WBC cells/ml 4,200-17, 14,000 + 1,705.21" 13,450 +1666.40*
Neutrophils cells/ml 1,925-14,825 9,029.5 £ 1,346.83  6,957.86 + 1,170.71
Lymphocytes cells/ml 1,100-7,000 ""{ ¥ .92+ 732.69 3,810.6 £ 979.78 5,870.5 + 986.99*
Eosinophils cells/ml 110-750 482 # 47 iﬁ-::f 75 7.60 72.8 £48.70 21.5+£115.78
Basophils cells/ml 0-190 ST 472, — 12412 325325 0
Monocytes cells/ml 55-.2%0 7 ' 254.6 + 91.56 309.14 + 118.99
#Normal reference value from Sodikoff C.H. 1995. Serum chémical tes \boratory prof small-animal-disease. A e fo'laboratory diagnosis 2" (ed). Mosby-Year Book.

St. Louis. 3-20p. LYy : ,rl

® p<0.05 when compared between the clinically normal ¢ d the y '-;ri. ay (Day 0).
a d the cats received bioflavonoid on the first day of the stud @l y 0).

° p<0.05 when compared between the clinically normal ¢

° p<0.05 when compared between the clinically normal cats and the cats received Ol-tocopherol on the first day of the study (Day 0).

’ p<0.05 when compared between the CKD cats received bloﬂgomnd the CKD cats recelved”iesma acidum on day 0

* p<0.05 when compared between the CKIﬁ received ﬂoﬂl aw ﬂ % 5 W ﬁwq ﬂ i

’Qﬁqﬁﬂﬂ‘immﬂﬂﬂﬁﬂﬁﬂ
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KD cats received bioflavonoid and the CKD

NN
I/fﬂa; PN

Parameter Units Normal val a ac ’ N B Ol-tocopherol
/// f" ’\\ N\ )

RBC x10° cells/ml 5.24-10.8 ! \ 7.09 £0.87
PCV % 29. ’ . +3 3343+3.3
WBC cells/ml 4,200-17,5€ 80 +1,369 14,064.29 + 726.92*
Neutrophils cells/ml 1,925-14,825 - 7,380.7£991.2 7,773.57 £ 1,032.79
Lymphocytes cells/ml 1,100-7,000 3,657.5 +498.9 5,666.93 + 701.69*
Eosinophils cells/ml 110-750 ﬁ:-y lo 49.5 + 30.77 298.21 +70.19
Basophils cells/ml 0 0
Monocytes cells/ml =+ 80.25 27743 £74.12

;
w

#Normal reference value from Sodikoff C.H. 1995

Mosby-Year Book. St. Louis. 3-20p.

* 0<0.05

when compared between the

ﬂ‘lJEl’JVIEIVl‘iWEI’]ﬂ‘i
’Qﬁ'lﬂ*&ﬂ‘if”ﬂlﬁﬂﬂﬁl'lﬁ&l

i¥

juide to laboratory diagnosis 2" (ed)

D cats received a-tocopherol and the CKD cats received Antidesma acidum on day 14

8
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Parameter Units Ol-tocopherol
(n=7)

RBC x10° cells/m| 712+05
PCV % 29.2:61.7 3 > ' 6 £2.03 32.29+3.5
WBC cells/ml 4,200-17,500 938333+ ¢ 366 + 1,105.42 11,328.57 £1,261.46
Neutrophils cells/ml 1,925-14,825 5158558 + 6 6,406.12 £ 740.67 6,356.14 £ 810.73
Lymphocytes cells/ml 1,100-7,000 37390 1401.88 + 293.04 4,426.36 + 757.38°
Eosinophils cells/ml 110-750 i d 291.3 £121.01 23414 £102.89
Basophils cells/ml E it 0
Monocytes cells/ml 414.79 + 136.59

#Normal reference value from Sodikoff C.H. 1995° l' i guide to laboratory diagnosis 2" (ed).

Mosby-Year Book. St. Louis. 3-20p.

’ p<0.05 when compared between the D cats received a-tocopherol and the CKD cats received bioflavonoid on day 28

ﬂ‘lJEl’JVIEIVl‘iWEI’]ﬂ‘i
’Qﬁ'lﬂ*&ﬂ‘if”ﬂlﬁﬂﬂﬁl'lﬁ&l

€8



cats received Ol-tocopherol on day 42

Parameter Units

RBC x10° cells/ml
PCV %
WBC cells/ml
Neutrophils cells/ml
Lymphocytes cells/ml
Eosinophils cells/ml
Basophils cells/ml
Monocytes cells/ml

#Normal reference value from Sodikoff C.H. 1995.

Mosby-Year Book. St. Louis. 3-20p.

ﬂ‘IJEI’J‘VIEWlﬁWEI’lﬂ‘i

4,200
1,925-14
| |
1,100-

.90

000 .I""

84

Ol-tocopherol
(n=7)

2 +1.36
710 £ 929.57
5,515+ 607.5
899.3 +519.20

102.1 14.85

41

+

5.57
.16
)

7.03 £0.63
34.14 £3.44
10,242.86 £ 1,500.18
6,125.21 £ 946.41
3,592.43 + 842.41
209.86 + 79.51
25.29 £ 25.29
290.21 +61.14

-,. ide to laboratory diagnosis 2" (ed).

ammﬂimum'awmaa
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. . , S QD cats received bioflavonoid and the CKD
cats received Ol-tocopherol on day 56 \\

Parameter Units n0|d Ol-tocopherol
(n=7)
RBC x10° cells/ml \ "‘h 0.46 6.2 +0.98
PCV % 29.2861.7 3217 +2.54
WBC cells/ml 4,200-17,500 1,427.2 11,678.57 £ 1,545.92
Neutrophils cells/ml 1,925-14,825 6:620. [,877 + 965.47 6,807.07 £ 1,397.86
Lymphocytes cells/ml 1,100-7,000 ﬁf '8 45 3,298.8 £ 427.43 4,469.21 + 288.23*
Eosinophils cells/ml 110-750 ﬁm. ,,.r' 168.3 + 61.07 278.79 + 92.82
Basophils cells/ml w0- 2.67 +1 A + 49,31 28.86 + 18.65*
Monocytes cells/ml . 96.64 + 29.61
#Normal reference value from Sodikoff C.H. 1995. -. 4 che 1!:1- lide to laboratory diagnosis 2" (ed).

Mosby-Year Book. St. Louis. 3-20p. I'I I}

[} i¥
ved Ol-tocopherol and the CKD cats received Antidesma acidum on day 56

* p<0.05 when compared between the CKD cats re

** p<0.01 when compared between the CKD cats recen‘i .ﬁopherol and the CKD ca‘.ﬂcewed Antidesma acidum on day 56

ﬂ‘lJEl’JVIEW]‘iWEI’]ﬂ‘i
ammﬂ‘imumfswmaa
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Appendix H Mean + SEM of blood chemistry in the clinie ived Antidesma acidum, the CKD cats

Parameter Units Normal value# Bioflavonoid Ol-tocopherol

(n=5) (n=7)
ALT IU/L 28-76 28.98 £ 6.92 83.04 £ 21.45
ALP IU/L 0-62 31.72 + 3.99 31.94 +7.65
BUN mg/d| 15-35 55.25 + 10.81 55.18 £+ 7.13
Creatinine mg/d| <16 3.36 +0.65" 3.28 +0.3°
(Brown, 2004) .I'"'I"'

#Normal reference value from Sodikoff C.H. 1995. Serum chemical test. @.‘w ife of sm disease. In: A guide to laboratory diagnosis 2" (ed).

Mosby-Year Book. St. Louis. 3-20p. sl e

é p <0.05 when compared between the clinically n e study (Day 0).

° p <0.05 when compared between the clinically n i fI}: i f ldy (Day 0).

¢ p <0.05 when compared between the clinically norma :! ts and the cats received Ol-tocopherol on the first day © :_H e study (Day 0).

* p<0.05 when compared between the CKD cats receweciﬁnt/desma acidum and the CKD cats received Ol-tocopherol on day 0

ﬂ‘lJEl’JVIEIVl‘iWEI’]ﬂ‘i
’Qﬁ'lﬂ*&ﬂ‘if”ﬂlﬁﬂﬂﬁl'lﬁ&l
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Appendix | Mean + SEM of blood chemistry in the C e CKD cats received bioflavonoid and the

CKD cats received Q-tocopherol on day 14

I/L, o \

i %]
Parameter Units Normal v S f

Ol-tocopherol

(n=7)
ALT /L 28-76 -'"’-._; +9.07 37.03 £ 14.37
ALP IU/L 0-62 \%" 3.92 22.7+224
BUN mg/dl 15-35 52.1+6.18 53.21 1214
Creatinine mg/dl <16 3.37 £0.62 3.12+£0.54

(Brown, 2004)

#Normal reference value from Sodikoff C.H. 1995. Serum chemical test ¥ :.l' Y imal disease. In: A guide to laboratory diagnosis 2" (ed).
(o h

Mosby-Year Book. St. Louis. 3-20p.

* p<0.05 when compared betw S cgived Ol-tocopherol on day 14

ﬂ‘IJEI’JVIEWlﬁWEI’]ﬂ‘i
Qﬁ'lﬁﬂﬂ‘if”ﬂﬁ'l?ﬂﬂ']ﬁﬂ
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Appendix J Mean + SEM of blood chemistry in the KD« he CKD cats received bioflavonoid and the

CKD cats received Q-tocopherol on day 28

Parameter Units al v A A sme . ~_ Bioflavonoid Ql-tocopherol
\ (n=5) (n=7)
ALT U/L 1 43.44 +7.02 82.29 + 35.19
b
ALP IU/L 4.78 + 4.90 36.16 £ 6.61
BUN mg/dl . 44.4 +6.45 65.19 £ 10.09
wilely

Creatinine mg/dl <156 L e et 3.43 £0.59 3.13+ 045

(Brown ‘ f%

#Normal reference value from Sodikoff C.H. 1995. Serum chemical test. ¥
St oA L ks

imal disease. In: A guide to laboratory diagnosis 2™ (ed).
Mosby-Year Book. St. Louis. 3-20p.

dF
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Appendix K Mean + SEM of blood chemistry in the €

CKD cats received Q-tocopherol on day 42

sceived "Antides

he CKD cats received bioflavonoid and the

L E— l\“a

Ol-tocopherol

Parameter Units alue .1- a " 1 i
;t': , AW\ N )
A\

-

ALT /L ""'t,,: +25.89 63.43 £ 22.97
ALP UL 0 , - 8 / . +7.60° 23.87 + 4.69
BUN mg/d| : 1.2+6.72 69.16 + 10.03
Creatinine mg/d| .69 +£0.53 3.67 £0.47

Mosby-Year Book. St. Louis. 3-20p.

* p<0.05

$
p<0.05

animal disease. In: A guide to laboratory diagnosis 2"

when compared between the CKL and CKD cats rec pherokon day 42

-
% i
&
when compared between the CKD cais rece erolon day 42

iF

ﬂ‘IJEI’JVIEWlﬁWEI’]ﬂ‘i
Qﬁ'lﬁﬂﬂ‘if”ﬂﬁ'l?ﬂﬂ']ﬁﬂ

(ed).
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Appendix L Mean + SEM of blood chemistry in the GKD» e CKD cats received bioflavonoid and the

CKD cats received Q-tocopherol on day 56

I/f’ E l\

Parameter Units Nor .' x"‘u_’ i QOl-tocopherol

ALT UL 85375 "".L 226+ 12.88 65.87 + 18.15

.ﬁ 5,‘

ALP IU/L 62 L -‘;m + » 5. 5.38 21.26 + 3.96
P, e 4 ¥

BUN mg/d| 15- P 25 t; 545 + 15.75

4 85.42 + 20.68
Creatinine mg/d| <16

= 4-_
K "
(Brown, 2004) %

#Normal reference value from Sodikoff C.H. 1995. Serum chemical te ! ;"lj boratory profilt

3.67 £1.27 4.88 +1.33

animal disease. In: A guide to laboratory diagnosis 2" (ed).

Mosby-Year Book. St. Louis. 3-20p.

1h
** p<0.01 when compared between the. CKD cats received Antidesma acidum and the CKD cats rece "' Ol=tgcopherol on day 56

# F ]
p<0.05 when compared between the CKD ca

_;i
ﬂ‘IJEI’J‘VIEWlﬁWEI’]ﬂ‘i
ammﬂimum'mmaa

avonoid on day 56
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Appendix M Mean + SEM of oxidative stress parame D cats received Antidesma acidum, the CKD

cats received bioflavonoid and the CKD cats received O-io

L I\‘f\\\: r

Parameter Units Normal value# 1, Bioflavonoid Ol-tocopherol
GPx nmol/min 3 1.29+0.13° 2.53 +0.22°
GSH pmol 4511 3.44 +0.57° 2.12+0.50°
GSSG pmol 19.44 £3.79 27.09 £ 9.41 37.69 £ 10.34
GSH/GSSG - 0.75+£0.59 0.13 £ 0.06

#Laura et al., 2008
é p <0.05 when compared between the clinically normal cats and th . "..'E'g ed lof the first day of the study (Day 0).
° p <0.05 when compared between the clinically norme : . . he study (Day 0).

I_f?d y (Day 0).

¢ p <0.05 when compared between the clinically norn ?'

s

ﬂ‘IJEI’J‘VIEWlﬁWEI’lﬂ‘i
ammﬂimum'zwmaa
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Appendix N Mean + SEM of oxidative stress para a acidum, the CKD cats received bioflavonoid

and the CKD cats received Ol-tocopherol on day

I/L‘,E

Parameter Units Normal & }';- C
L

Ol-tocopherol

(n=7)
GPx nmol/min £ ;: 165+ 0.38
GSH pumol 4.5 +0.41 2.82£0.40
GSSG pumol 19.44 £ 3. 14.88 + 5.00° 45.08 £ 10.99
GSH/GSSG - 0.44 £0.17° 0.09 £0.02
#Laura et al., 2008
s p<0.05 when compared between the CKD cats re ;:E),"“ﬁ 3 a_ KD cats received Q-tocopherol on day 14

#,o<0.05 when compared between the D gats received bioflavonoid on day 14

ﬂ‘IJEI’JVIEWlﬁWEI’]ﬂ‘i
Qﬁ'lﬁﬂﬂ‘if”ﬂﬁ'l?ﬂﬂ']ﬁﬂ
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Appendix O Mean + SEM of oxidative stress para

and the CKD cats received Ol-tocopherol on day

Parameter Units Ol-tocopherol
(n=7)
GPx nmol/min 297 £0.48
GSH pmol 2.87£0.55
GSSG pmol 32.72£8.70
GSH/GSSG 0.26 + 0.09 0.15+0.05

#Laura et al., 2008

I;:i

ﬂ‘IJEI’J‘VIEWl?WEJ']ﬂ‘E
’QW]MT‘]?WNW]’ME}'}@H
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Appendix P Mean + SEM of oxidative stress parame OKD cats'received A a acidum, the CKD cats received bioflavonoid

and the CKD cats received Ol-tocopherol on day 4

Il.«‘r 2y 42 h -

Parameter Units Normal n ,,1-15 4 J i Ql-tocopherol
’1'5. N (n=7)
[} = JF "
{"_ N 2 -

GPx nmol/min 2.55+0.59

GSH pumol 0.79 23207
GSSG pumol 20,11 + 4.77 28.40 £ 5.65
GSH/GSSG 0.25+0.06 0.13+0.05

#Laura et al., 2008

ar

* p<0.05 when compared between the CKD cats received Antia ;:Fﬁf_;}: L eived Ql-tocopherol on day 42
e Tl

# )
p<0.05 when compared between the CKD cats re ong@id on day 42

7

dF

ﬂ‘lJEl’JVIEWI?WEI’]ﬂ‘i
QW]Mﬂ‘ifUﬁJWI’JﬂEJ']ﬁEJ
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Appendix Q Mean + SEM of oxidative stress para

and the CKD cats received Ol-tocopherol on day 5

I/fr{ >

Parameter Units Normal val HEE- C i Ol-tocopherol
"#:g;
.;‘ N

GPx nmol/min 2.32+0.58
GSH umol 2.69+0.52
GSSG umol 39.77 £ 10.55

GSH/GSSG 0.10 £ 0.01

#Laura et al., 2008

ﬂ‘IJEI’J‘VIEWl?WEJ']ﬂ‘E
’QW]MT‘]?WNW]’ME}'}@H
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Appendix R Urinalysis in the CKD cats received Antidesma acidum on day 0.

Parameter / cat no.

Color light light

yellow yellow

Method of collectio cysto voided

pH 7 6
Specific gravity 1.015 1.016
Protein +1 +1
Glucose Ve negative negative
Ketone negative negative
Blood +1 negative
Leukocyte A id +2 +3
: ﬁf“"

Bilirubin negative e--—'-e‘“'_':f Jtive negative negative negative
Urobilinogen e atives~negative negative
Nitrite “ “H egative negative

'l
1I
i

Cysto Cystocenteils

ﬂUEJ’JVIEWﬁWEJ’]ﬂ‘i
ﬂmmmmumqwmaﬂ
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Appendix S Urinalysis in the CKD cats received bioflavonoid on day 0.

Parameter / cat no. 1 2 3 4 5

Color light yellow light

yellow
Method of collection cysto
pH 7
Specific gravity 1.018
Protein negative
Glucose i —ND¢ | i N negative  negative
Ketone MY negative negative
Blood | negative +1
Leukocyte +2 +3
Bilirubin negative negative
Urobilinogen A negative
Nitrite negative

:',‘L

W

Cysto Cystocente?ls

FWE]’J‘VIEWI?W 8113
Qﬁﬂﬁﬁﬂ‘immﬂ’l?ﬂﬁﬂﬁﬂ



Appendix T Urinalysis in the CKD cats received Ol-tocopherol on day 0.

Parameter / 1 2 3 4 5 6 7

cat no.
Color NE © ND lightyellow  yellow
Method of cysto cysto
collection

pH 7 8
Specific gravity 1.011 1.020
Protein negative negative
Glucose doati ( / Y AT | egative negative
Ketone r i ’ “ ND| 7 | egative  negative
Blood ' negative +1
Leukocyte +1 +1
Bilirubin _, i, ND negative negative

Urobilinogen, « > Negative negative

Nitrite —" ' ~negative negative

1
)

Cysto = Cystocentglﬂ

ﬂumwﬂmwmnﬁ
ﬂmmmmumqwmaﬂ



Appendix U Urinalysis in the CKD cats received Antidesma acidum on day 56.
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Parameter / cat no. 1 3 4 5

Color

Method of collectio

yellow light light
yellow yellow

cysto voided

pH 7

Specific gravity 1.018 1.020
Protein +1 negative
Glucose ative negative negative
Ketone negative negative
Blood +4 negative
Leukocyte +2 +3
Bilirubin alive negative negative negative
Urobilinogen ve negative’ ativer~negative negative
Nitrite v lf‘ negative negative

P -

i m Tk
I 1
i
- i |

Cysto Cystocenteils

FWE]'WIEWI?WEJ’]ﬂ‘ﬁ
ammnimum'mmﬂ
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Appendix V Urinalysis in the CKD cats received bioflavonoid on day 56.

Parameter / cat no. 1 2 3 4 5

I// light yellow  light yellow

: éi cysto cysto

Color

Method of collection

pH NDT 6 7

Specific gravity 1.017 1.016

Protein » /1 \ AL ‘ egative negative

Glucose AR . O neéative negative
Ketone A ) egative negative
Blood * \ | egative +1
Leukocyte ) +2 +2
Bilirubin negative negative
Urobilinogen negative negative
Nitrite ’ 4  ND  ND  ND- five negative
7 3
Cysto = Cystoc esis
ND = Not detern‘he

ﬂUEJ’JVIEJVIﬁWEJ’Iﬂ‘ﬁ
Qﬁﬂﬁﬁﬂ‘imﬂiﬂ’l?ﬂﬂﬁﬁﬂ
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Appendix W Urinalysis in the CKD cats received Ol-tocopherol on day 56.

Parameter / 1 2 3 4 5 6 7

cat no.
Color yellow =y NE ~ ND light yellow yellow
Method of cysto cysto
collection

pH 6 8

Specific gravity - 1.012 1.025

Protein negative negative
Glucose ' .. ' ‘. o\ S\ egative negative
Ketone V negative negative
Blood negative +3
Leukocyte +1 +2
Bilirubin

ND negative negative
Urobilinogen. < negative

Nitrite negative

Cysto Cystocent«glﬂ

ﬂumwﬂmwmm
ﬂmmmmumqwmaﬂ
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