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Flavonoids are part of a family of naturally occurring polyphenolic compounds and represent
one of the most prevalent classes of compounds in vegetables and fruits. Flavonoids are important
constituents of normal human diet and also have various pharmacological properties. Especially,
flavonoids have synergistic activity with B-lactam antibiotic against drugs resistant bacteria.
However, in vivo toxicity test of these flavonoids have not been studied. Thus, the purpose of this
study was to investigate the subacute and subchronic toxicity of five flavonoids (quercetin,
baicalein, apigenin and luteolin) alone and in combination with cloxacillin or ceftazidime antibiotics
in mice. In subacute toxicity test, the mice were administered intraperitoneally (i.p.) with the
following flavonoids and/or drugs: (normal and high dose) 20 and 80 mg/kg BW/day of both
quercetin and apigenin, 10 and 40 mg/kg BW/day of baicalein, 1 and 4 mg/kg BW/day of luteolin,
when used singularly. In addition, quercetin plus cloxacillin at 20+150, 80+600; baicalien plus
cloxacillin at 10+150, 40+600 mg/kg BW/day, and apigenin; or luteolin; in combination with
ceftazidime at 20+160, 80+640; or 1+160, 4+640; mg/kg BW/day, respectively. In the subchronic
toxicity test, the mice were injected (i.p.) with the following flavonoids and/or drugs: 20 and 40
mg/kg BW/day of quercetin or apigenin, 10 and 20 mg/kg BW/day of baicalein, and 1 and 2 mg/kg
BW/day of Iuteolin alone. Moreover, the combinations of quercetin or baicalien plus cloxacillin at
20+150, 40+300; or 10+150, 20+300 mg/kg BW/day, respectively. Furthermore, apigenin or
luteolin in combination with ceftazidime at 20+160, 40+320; or 1+160, 2+320, respectively. At the
end of the experiments, blood and the selected main organs were collected for haematological and
histological analyses. The results showed that there were no significant difference in either the
relative growth rate of total body weight or weight of the selected main body organs of mice such as
heart, liver, spleen, lung, kidney, stomach, and their histology treated with all doses of five
flavonoids using singly and in combinations when compared to the control. The blood chemistry
and haematological analysis of subacute toxicity and subchronic toxicity showed that quercetin,
apigenin and luteolin exhibited no toxicity in these parameters except for baicalein resulted in MCV
reduction when these flavonoids were administered at therapeutic dose for 14 days. Moreover,
apigenin at high dose and long duration led to WBC and MCV decrease. Interestingly, These
flavonoids provide evidence that its can reduce cholesterol in mice blood when administered at high
dose and long duration. The lowering of cholesterol in baicalein treated mice are substantial
agreement with the result from FTIR that the amide I secondary structure component was decreased.
In summary, this study could be useful information for further investigation of toxicity in higher

mammal animals, including human beings.
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1AAIVUDY Rat urinary bladder (i ﬂizé}uﬁﬁﬂl’mﬁ1 (Capasso and Tavares, 2002) UIVGVD
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Imamura et al., (2000) W11 Galangin f‘ﬂiﬂiﬂaﬂﬂ’ﬂmﬂuwHG]’E]W’J%EU’EN quinones lléﬁﬂflﬂ‘u&lﬂ
A o 1 o a < o g

rabbit heart carbonyl reductase. H§IDONVI galangin am1I0oarumsanzs 1A Taeduds
A Yao A <

CYP1A2 (Zhai er al., 1998) TEI9eNeIfUgnived galangin lumsidumstlostumsifaueisa
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NUDUINT (mouse)  Miiwwaduazinenilo ¥aliog Winmiin Indifesnu 1dsuain
o W v J ] a
ANINNUFAINADIKIIAMA181 2. UATUTY

1. 13 Apigenin, Baicalein, Luteolin (i8¢ Quercetin #9115 N INDOFINE Chemical
Company, USA HoUTEHN Sigma-Aldrich, UK

2. 81 Ceftazidime, Cloxacillin laa1nusEnendunudmiitenieludlszme Ine 1w

YTHN Sigma, Glaxo, Wellcome, Bristol- Myers
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Tagmmizenlungu B-lactam antibiotics
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1. HyynAan (mouse) Milumsduazmsnilo 01g hwiin Indifsany lasuan
dninaudainaaswrand maten 1. uasilgu

2.615 Apigenin, Baicalein, Luteolin li6i¥ Quercetin 1#91AV5 M INDOFINE Chemical
Company, USA H3oU3TEN Sigma-Aldrich, UK

3. 81 Ceftazidime, Cloxacillin 1avnusHnedunusmitenielulszmalneg wu u3em

Sigma, Glaxo, Wellcome, Bristol-Myers.
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IEMINAAN
1. ﬂ'ﬁ‘ﬂﬂﬁﬂ‘uﬂ31N!ﬂuﬁﬂﬁﬂlaﬂﬂwauclﬂﬁgm13 (Subacute toxicity test in mice)
A o . Aq o ] I 1 Y 1
UPYDUINT (mice) Wi%ﬂﬂﬁ@ﬂgﬂl!ﬂﬁﬂ@ﬂlﬂu 20 QU Ulﬂllﬂ nau 1, 10, 11 uavl2
<3| J o o o ' o J o
Wunguaduan My 10 7))  dmSungu 2 199 uaz 13 03920 (+1 10 @/Nqu) A3 luNIN 2.1
< VoA Yo . = . Y an ! 9
LﬂUﬂQ‘JJ‘VIhlﬂTU flavonoids 1839 1ag flavonoids Wﬁnﬂumﬂgmuzﬂqmumuammu
3 o 1 = 9 ' 9 v 1 e
flavonoids ?’Nﬂﬁ'l'Jﬂ%Qﬂﬂﬂl"ll'lﬂ'lﬂcluﬁlfﬁ]\‘lﬂ’E]\i"ll'ﬁ’)\‘lﬂllﬁﬂﬂﬂ@]ﬂvlﬂu
1.1 ﬂEj:iJ 2 5\1 9 %Qﬂﬁﬂmww flavonoids (apigenin, baicalein, luteolin, quercetin) laﬁl')‘:] 11«!
YU1AUNA (Therapeutic dose) HATYUIAGA (AN 2.1)
1.2 ﬂEj:iJ 13 1tag 20 %zgﬂﬁﬂ flavonoids Wﬁuﬁﬂ B-Lactams (baicalein + cloxacillin, quercetin +
cloxacillin, apigenin + ceftazidime, luteolin + ceftazidime, galangin + ceftazidime)clu"llu']ﬂﬂﬂa (Therapeutic dose)

HazvuIAge (1N 2.2)



AN 2.1 MINageUNENuRsUNdY 1aeRa flavonoids A8

Subacute toxicity

Control group Tested groups
Solvent (1) |
Therapeutic doses Higher doses
Apigenin (2) Baicalein (3) Quercetin (4) Luteolin (5)

Apigenin (6) Baicalein (7) Quercetin (8) Luteolin (9)




MW 2.2 MINATOUNENURIVNAY YO YN IR5D flavonoids HANAY B-Lactams antibiotics

Subacute toxicity

Control group Tested groups
| |
Solvent Higher dose Higher dose
(10) Ceftazidime Cloxacillin
an (12)
Therapeutic doses Higher doses
| | | |
Apigenin+ Baicalein+ Quercetin+ Luteolin+
Ceftazidime(13) Cloxacillin(14) Cloxacillin (15) Ceftazidime (16)
I [ I |
Apigenin+ Baicalein+ Quercetin+Clo Luteolin+

Ceftazidime (17) Cloxacillin (18) xacillin (19) Ceftazidime (20)




v Y
NNNEUANA1INIZYNAATTININITOIND (intraperitoneally) $1UIU 2 ATIADIU
I 1] 4 @ & :l Y] Y] o :/l
Wunar2 d1lad uazrynd19zgnFiMinaINATLIUATUMNMHUANAADY HYININUA
a 4 Y 1 . .
WYNIAUATIEH Hematology TAun Hematocrit (Hct), Red blood cell (RBC), White blood cell
1 . : Y 11 .
(WBC), Mean corpuscular volume (MCV) a2f1 Blood chemistry Fa'ldunan Fasting Blood
glucose (FBS), Blood Urea Nitrogen (BUN), Aspartate aminotransferase (AST), Cholesterol 8
Uric Acid neutaznaianes nenaimsnaassnyvd nnadnzgnai lngldeaanloTalg
Yy a g o o a o A
su - giuuulumsnaaeslagedsmumsmzideaaz msguadainaass 1 1998 (aifudi 1)
<3 o [ o Y
waz ueterzamelumy  Yeadung), AU (liver), M(kidney), 313 (spleen), ¥319(heart),
AFZINE (stomach) AATITHN AU TUTIUING DL NN TINEN
= | a d! &’ (% . . .
2. msananunena5e5s (Subchronic toxicity study)
d' 1 I~ 1 1 1 I~
MY (mice) Nldmaaeugnuiisesnidu 20 ngu laun ngu 1, 10, 11 vaz12 1{u
1 [ o [ [ = = % [ o I~
AQUAILAY (MY 10 §7) d1MSUNGN 2 D99 uaz 13 D320 (1Y 10 AY/ngu) adlumn 2.3 iy
nguAlasy flavonoids 19879 1A flavonoidsWaNN Ve FIUTNqUIVAWAAUNY flavonoids

= 9

2
aenanvzgniainelugosiesuesryaae 11

U

1 =<

2.1 nqu2 999 ﬂzgﬂﬁmaww flavonoids (apigenin, baicalein, luteolin, quercetin)
10829 Tuvu1And (Therapeutic dose) HAZUYWIAF (NN 2.1)
22 ﬂij:iJ 13 uag 20 ﬁ]xgﬂfﬁﬂ flavonoids WA B-Lactams (baicalein + cloxacillin,

quercetin + cloxacillin, apigenin + ceftazidime, luteolin + ceftazidime, galangin + ceftazidime) 1

vuailna (Therapeutic dose) UAZVUIAFI (NN 2.4)
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MN 2.3 MSNATOUNENUTESY 1agRa flavonoids R8I

Subchronic toxicity

Control group Solvent (1) Tested groups
| |
Therapeutic doses Higher doses
[ | | |
Apigenin (2) Baicalein (3) Quercetin (4) Luteolin
| | | |
Apigenin (6) Baicalein (7) Quercetin (8) Luteolin
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AN 2.4 MINATOUNHNAUTOTI YOIHYN
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o

Subchronic toxicity

Y v . % g e e
A3 flavonoids WAUNL B-Lactams antibiotics

Control group Tested groups
Solvent (10) Higher dose Higher dose
Ceftazidime (11) Cloxacillin (12)
[ |
Therapeutic doses Higher doses
| | |
Apigenin+ Baicalein+ Quercetin+C Luteolin+
Ceftazidime Cloxacillin loxacillin Ceftazidime
17) (18) 19) (20)
| | | |
Apigenin + Baicalein+ Quercetin+Clox Luteolin+
Ceftazidime (13) Cloxacillin (14) acillin (15) Ceftazidime (16)
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nnmjuﬁndnmazgﬂﬁﬂmig%’mwﬂimﬁm (intraperitoneally) 914U 2 afade i 1§
a2 ﬁﬂmﬁLgazwunﬂﬁaﬂzgﬂ%’w‘imﬁﬂﬁmﬂ‘iuﬂuﬂimmﬁmuﬂmam mgﬁgwmﬂzgﬂ
31A512¥H Hematology 1A1iA Hematocrit (Het), Red blood cell (RBC), White blood cell (WBC),
Mean corpuscular volume (MCV) 1a%f1 Blood chemistry cﬁq”lé’uﬁfh Fasting Blood glucose
(FBS), Blood Urea Nitrogen (BUN), Aspartate aminotransferase (AST), Cholesterol & Uric Acid
NoUMAZNAIRAAIT MENaININARBINYYI NRfvzgnail lagldenaanle Tavgisu Jauu
Gluﬂﬁmam”lsa’fé’nﬁmmminmzLﬁyﬂmazmiauaﬁ@{mam?J 1998 (RIUA 1) e HueTens
e luy ‘]J’Bﬂ(lung), A1 (liver), llﬁl(kidney), RN (spleen), cIgijil"li](heart), NILINY (stomach)
Inemehudugiuineaznanesine

d‘ Y Y o a
aouNNlFhmsIde

4 A A

d‘d‘ Y o a o 9 1 a 4 = a [y
go1unnleninisive llﬂllﬂ ﬂuﬂlﬂi@ﬁu@’)ﬂﬂWﬁWﬁ@iLlagL‘I/IﬂTL!TaEJ yni1Ineay

v a [ a A J
maTuladgsuis, e1msdainaaowiinetaomaluladgsus uazneslainingl nguaIu

NeNFININAUN 15INENTIAUHITIBFUATTIFTN

aaa (5
IBANIICTIVOUA
a 4 @ aa a a a
NIFAUATICUADINTITINAAD Gl%ﬁﬁﬂﬁﬂ@]@]”lll’.]%"’l]@ﬂ ANOVA wazmsUssiunanuIsYes

Ecobichon (1997).
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Han153v8

= av I 1 o v W dy
WaNMIANyIIdgeeMlU 2 42U UG AT
=) dl = o . . d’
1. MInadeuWAURgUNaUIUNYY17 (subacute toxicity) ¥04Wa1 1 usea
§ < Y] a 1
(flavonods) 19829 wazvarTavesanauiu e1lgFiuzlungu wawaauny (B-Lactams
I o v 1 J
antibiotics) 1uan 14 Ju faae Tyl
4 a
1) 1P9IL¥AY (quercetin) BT quercetin + cloxacillin
2) Tuaau (baicalein) Lo baicalein + cloxacillin
3)  PWILY (apigenin) LL82 apigenin + ceftazidime
4) g‘ﬁiﬂau(luteolin) 11a% luteolin + ceftazidime
a d! dsj Q . . . 0’
2. MINATUNWENUTBTI1UNYI (subchronic toxicity) ¥paWa11Iud8A(flavonods)
{ J @ aa 1 I
@29 wazvlan Tauesanauny o1Fiuglungu wawaauny (B-Lactams  antibiotics) 1lu
Y
1381 90 U fase Ty
4 a
1) 199IL¥AY (quercetin) LiAY quercetin + cloxacillin
2) Tuaau (baicalein) LLa% baicalein + cloxacillin
3)  PWILY (apigenin) LL8 apigenin + ceftazidime

4) g‘ﬁiﬂau(luteolin) 11ag luteolin + ceftazidime

a 9 [ 4

1. msnadouiEAuReunan U1 (subacute toxicity) ¥oaWa1 1 1pus
= g A R A @ . . —
msannNuidunynaReunaueg quercetin 882 quercetin + cloxacillin

v Y Y
mynadoumsnlasunlaniminuasimine oz Turyad (mice) wamsnaaoanyi Tl
[ Y Y

wyvaalalunnngunisnaassiinganssuuazihmindinaziihmineTeaznelulaun
1 le (heart) A1 (liver) i (spleen) 1Jon (lung) 1 (kidney) LLa$ﬂi$LW1$f’J”I1/i”|i(stomach)‘ﬁ

a a A = v 1 o A o J a o A
Wﬂl]ﬂ@nlﬂm’t’)mﬂﬂﬂﬂﬂ@ﬂﬂ’JiJﬂ‘iJﬂl‘LligEJ$L’Jﬁ1 14 U leRAT15A0TIFAN A1l IND 3.1

[

[l Y Y
A15197 3.1 LL@$Nﬁ‘ﬂNWEJ”I‘ﬁ’J‘VIEﬂlmgﬁmﬁﬁ11!’31/]EJ”IGUﬂﬂ%ulﬁi’)@%ﬂﬁ%ﬂWﬂiuﬂlﬂﬂﬁHﬂﬂﬁWU’Nﬂﬂﬁ
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v
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1 A o = ) Yy I K ) 4 49/ A 1
nﬂﬂ@ullﬁgthﬂJﬁﬂHmglﬂaﬂul!ﬂﬁ\iﬁ']ﬂﬂ]ﬂllﬁﬂqchlwuﬂqTT]TV]Ta']ﬂsllﬂ\ilglfﬁalu@lﬂﬂﬁ'mc]Glunﬂ

g

NQUMINAADIULBINEUAUNGUAIYNAINITNG 3.2
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v E4 1] 1
A 3.1 nsawluaaniiminvesnyuiie 1S uquercetin MeazNauiIoT cloxacillin

% A =) = % .
a1 14 MilonlTeumeuny negative control

45

40

O

.
00000000000000000

35 A

Weight (gram)

———  control (0.9 % NSS)

_ ceveceeenenes group 1 (quercetin 20 mg/kg)

30 - - === group 2 (quercetin 80 mg/kg)

=—re=eem..  group 3 (quercetin 20 mg/kg+cloxacillin 150 mg
= —fl— = group 4 (quercetin 80 mg/kg+cloxacillin 600 mg/
==+em[j=.==-  control (cloxacillin 600 mg/kg)

25 T 1

Week



M13199 3.1 WAYDI quercetin R8I HAZHAVNVY cloxacillin Aom3nlasuntasiminedsrznieluvesrynnienlseumsununguarugy Tungy
N3 maawhmssia"lﬂﬁ (per 100g body weight) ,Group 1 = quercetin 20 mg/kg BW/day, Group 2 = quercetin 80 mg/kg BW/day, Group 3 = quercetin 20

mg/kg BW/day plus cloxacillin 150 mg/kg BW/day, Group 4 = quercetin 80 mg/kg BW/day plus cloxacillin 600 mg/kg BW/day, Cloxa = Cloxacillin (600

mg/kg BW).
Organ (g) Control (NSS) Control Cloxa Group 1 Group 2 Group 3 Group 4
Heart 0.0019 £0.0001 0.0018+0.0002 0.0022 +0.0001 0.0025 £ 0.0004 0.0017 £0.0003 0.0017 £0.0001
Liver 0.0230 £0.0036 0.0185+0.0015 0.0239 £0.0018 0.0212 £ 0.0026 0.0196 £0.0011 0.0208 £ 0.0025
Spleen 0.0053 £0.0017 0.0034+0.0001 0.0045 £ 0.0030 0.0020 + 0.0001 0.0047 £ 0.0008 0.0049 £ 0.0008
Lung 0.0029 +0.0002 0.0029+0.0003 0.0035 £ 0.0002 0.0030 + 0.0003 0.0025 £ 0.0003 0.0024 + 0.0003
Kidney 0.0070 £0.0016 0.0064+0.0037 0.0079 £+ 0.0008 0.0068 +0.0013 0.0067 £0.0017 0.0059 +0.0002
Stomach 0.0092 £0.0010 0.0097+0.0012 0.0107 £0.0018 0.0069 + 0.0004 0.0127 £0.0036 0.0148 £ 0.0066

¢l
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A 3.2 dnvazveteerznielureiyu1Imaenni 1451 quercetin ReIqUAzHANADE
I @ 4 o

cloxacillin 11 ua1 14 Swillo/SowAeuny negative control. Control group ; a = heart; b = liver;

¢ = spleen; d = lung; e = kidney; f = stomach ” :d group ; g = heart; h = liver; i = spleen; j =

lung; k = kidney; 1 = stomach.

a b

treated ™=

2 aa a a ]
mmamuﬂaummﬂaﬂmmﬂuﬁgmn (mice)

1 a o Y . <3| Y ' Y
Wamiﬁ33%mLﬂmaﬁ@lﬂl@ﬁﬁgﬂlﬂﬂﬁiMﬂﬂﬁiﬂ quercetin Lﬂumﬁ’l 14 U NUNTEAU

[

W9 AST, BUN, FBS, uaz cholesterol lunsazngunisnaaed linanasiuedauisdinn

( P <0.05) Lﬁmﬁﬂuﬁ'umju pre-treatment  9414A1519 3.2 @IUA1 laRAINGINUITEAVVD
WBC uaz Het hiuand1afiuesiaiifodidnuilomeousungy pre-treatment 891u5¢fU¥89 RBC
1az Hb vzanasedelieddn P <0.05) Lﬁ@ﬂgﬂjﬂ"lﬁ'%’ﬂ quercetin YU1A 80 mg/kg BW/day
Lﬁmﬁﬂuﬁumjuﬂ’mﬂu iz MCV anauiie 1451 quercetin YUIA 20 mg/kg BW/day WaunU

81 cloxacillin 150 mg/kg BW/day Lﬁmﬁauﬁumjumuau



3197 3.2 auniivazTanaine1veanyuniladsy quercetin 1fluszozinat 14 Su lunqumsnaasssegdde liil,  Group 1 = quercetin 20 mg/kg
BW/day, Group 2 = quercetin 80 mg/kg BW/day, Group 3 = quercetin 20 mg/kg BW/day plus cloxacillin 150 mg/kg BW/day, Group 4 = quercetin 80 mg/kg

BW/day plus cloxacillin 600 mg/kg BW/day, Cloxa = Cloxacillin (600 mg/kg BW).

Parameter Control (NSS) Control Cloxa. Group 1 Group 2 Group 3 Group 4
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
AST (U/L) 207.2433.6 209.2+33.7 300.5+34.7 415.5+49.3 178.7+49.2 129.7+17.9 159.2420.0 235.0+99.3 255.0+71.3 80.6+19.5 169.3+423 207.0+11.3
BUN (mg/dl) 235+0.6  23.7+1.1 25016 258445  32.5£32 340449 157417  23.6£7.7 25329 4424179 47.9+147 29.7+1.6
FBS(mg/dl) 137.549.8 176.7+22.4 160.0+3.6 1822+18.1 115.00£19.9 150.75+15.9 163.046.1 155.7+16.1 180.3%59.3 155.3+5.6 180.0+8.3 213.6+26.0

Cho]esterol(mg/d]) 85.2+2.7  92.0+4.1  129.0+£8.0 116.5+£13.7 100.0+4.5 162.2+54.6 105.0£7.0 151.0+49.8 134.6+20.1 84.6+£19.6 106.6£38.6 78.6+07.5

WBC (x103//u L) 9.6+0.6 9.7+0.7 9.6+£0.6  24.3£16.5 5.9+1.4 4.9+0.5 3.1£1.2 3.8+1.5 6.6+0.9 5.4+1.2 9.3£1.6 9.7+01.5
RBC (xlO6 /ML) 9.0+0.1 8.9+0.4 9.05+0.1 8.9+0.4 7.8+0.4 8.2+0.1 8.7+0.3 6.7+0.0* 7.7+0.3 5.3£1.6 8.2+£0.2 6.7+01.40
Hb (g/dl) 15.5+0.2 14.5+0.2 15.5+£0.2 14.5+0.2 13.3+0.9 14.2+0.5 15.1£0.3  10.5£1.0*  14.1+0.7 9.6£1.8 14.3+1.1  11.3%01.7
Hct (%) 44712 44.0£09  49.2+1.3 44.0+0.9 37.2+1.5 40.3+0.5  40.3+54 349437  40.5+1.8  253+£8.2  41.6£2.0 35.6+05.4

MCV (fL) 54.5+0.8 54.2+0.7  54.5£0.8 52.9+0.7  48.2+0.4  49.2+0.4  51.0£0.5 45.3+2.3 52.0£2.0  47.1+£0.6* 51.5%1.3 54.8+4.2

Sl
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msﬁﬂmmmsﬂuﬁyﬁasﬁﬂuwé’mm baicalein {ag baicalin + cloxacillin

' Y Y
manadeumsulasunlaiihminuazimine oz 1unynd (mice)

v Y
Hansnaaeanu ilivyamaalalunnngqumsnaaesiiinganssumaziimiin
Y
fuaziiminedezaeluldun 11 (heart) du (iver) ¥ (spleen) Yoa (lung) 1o (kidney)
t:‘a a d‘ = Y 1 % d' =)
LATNTZINZO M5 (stomach)  NRaln@ llaeununguaruguluszezinan 14 Ju iileda
v v 9 Ed
baicalein A9 TUAINT 3.3 1AzMI319N 3.3 agHANIINTING WAz AU INNVBIT IO 382

1 a J =Y 4 o w { < o
meluvesnyunwuilnanonquuaz hilldnvaznlasumlasdrginaasddimiudimsiaie

'3 4 X J 1 § o J Y] {
ouwaailowon1en lunnnquminaasuloMeunuNguAILRUAINING 3.4

:’ o 4 o . . { o e I
am 33 nsluaauihminveanyunuile 1851 baicalein 1ReMETHANAUE cloxacillin 11

o A = = 1Y .
Ian 14 'JulﬂJ’ﬂlﬂifJ‘]JmﬂiJﬂ‘U negative control

40

E
©
2
E i
2 7
%’ 257 | ——@=——  control (0.20 % DMSO)
1 ceecceeQeeenee group 1 (baicalein 10 mg/kg)
T - emenle ==« group 2 (baicalein 40 mg/kg)
20 ] AL group 3 (baicalein 10 mg/kg+cloxacillin 150 mg/kg)
_ = eff]— = group 4 (baicalein 40 mg/kg+cloxacillin 600 mg/kg)
. o= Jmee=.  control (cloxacilin 600 mg/kg)
15 T
0 1

Week
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MW 3.4 Anbzved0IvIzneluve My AN 15U baicalein ABIYIATNANAVY
g I o A = =1 o .
cloxacillin 1Hua1 14 JuwoTeuneuny negative control,Control group ; a = heart; b
= liver; ¢ = spleen; d = lung; e = kidney; f = stomach. Treated group ; g = heart; h = liver; i

= spleen; j = lung; k = kidney; 1 = stomach.

a b

treated ™
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v v Y
WAVBY baicalein 1A879 ATNANAVY cloxacillin aamslaguudastimiine oy

A998 3.3
d’ = =) Y 1 1 1 J ll dy
ﬂ1811!"11f)x‘1141é"1ﬂ’3!h@£ﬂ3EJ‘]JW]EJ’Uﬂ“]JﬂQiJﬂ’JUﬂﬂJ sluﬂ'sjllﬂﬁﬂﬂﬁ’ﬂﬁﬂNc]ﬂ@ 1 (per
100g body weight), Group 1 = baicalein 10 mg/kg BW/day, Group 2 = baicalein 40
mg/kg BW/day, Group 3 = baicalein 10 mg/kg BW/day plus cloxacillin 150 mg/kg
BW/day, Group 4 = baicalein 40 mg/kg BW/day plus cloxacillin 600 mg/kg BW/day,
Cloxa = Cloxacillin (600 mg/kg BW).
Control
Organ (g) Control Cloxa Group 1 Group 2 Group 3 Group 4
(0.2%DMSO)
Heart 0.0019 +0.0001 0.0018+0.0001 0.0021 +0.0001 0.0019 +0.0001 0.0015 +0.0001 0.0018 +0.0001
Liver 0.0193 £0.0011 0.0178+0.0010 0.0208 +0.0017 0.0185 +0.0013 0.0169 +0.0011 0.0198 +0.0008
Spleen 0.0014 +0.0001 0.00140.0000 0.0017 +0.0001 0.0017 +0.0002 0.0013 +0.0001 0.0036 +0.0016
Lung 0.0025 +0.0001 0.0025+0.0001 0.0025 +0.0001 0.0022 +0.0001 0.0028 +0.0003 0.0027 +0.0002
Kidney 0.0072+ 0.0010 0.0060-+0.0006 0.0069 + 0.0008 0.0062 +0.0005 0.0056 + 0.0008 0.0057 +0.0007
Stomach 0.0121 +0.0022 0.0069+0.0012 0.0179 +0.0025 0.0107 £0.0021 0.0088 +0.0022 0.0112 +0.0020
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wamaniinatinuazlakinInenlurynd (mice)

HANIATIIALAT TaRAUDINYV11A191NMS 11 baicalein 1Tunan 14 Ju wuhszdu
¥8a AST, BUN uazFBS Tuudazngumsnaaes liuanssfuesamisdifa( P <0.05) iile
MYUNUNGN pre-treatment A9 1UA1T1 3.3 FIUATTARAINGINDITLAVVOI WBC , RBC 1iag
Het luanmsiuesaiiodifa P <0.05) ieifienfungu pre-treatment d91435A VO Hb 92
ANANRYINUTITIAY( P <0.05) Lﬁiwgmn”lﬁ%’u baicalein YU1A 40 mg/kg BW/day WaunUeN
cloxacillin 600 mg/kg BW/day Lﬁmﬁﬂuﬁ’umjmmﬂn HazA1 MCV anadedliedifn P
<0.05) 1iie 1831 baicalein 4@ 10 UAZ 40 mg/kg BW/day Lﬁmﬁﬂuﬁuﬂtjumnﬂn aalumsng

N34



{ 1 a A { [ I LY 1 1 Y] Y
M3 3.4 Auadivaz TanaIne1veayu1n 145y baicalein ifuszozinar 14 Ju Tunqumsnaassaiegaeae 1%, Group I = baicalein 10 mg/kg

BW/day, Group 2 = baicalein 40 mg/kg BW/day, Group 3 = baicalein 10 mg/kg BW/day plus cloxacillin 150 mg/kg BW/day, Group 4 = baicalein 40 mg/kg

BW/day plus cloxacillin 600 mg/kg BW/day, Cloxa = Cloxacillin (600 mg/kg BW).

Control (0.20%DMSO) Control Cloxa. Group 1 Group 2 Group 3 Group 4
Parameter
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

AST (U/L) 312.5+£80.0 [615.1£189.1 | 276.0+£36.3 | 301.0+48.9 | 156.8£19.9 |478.6+£155.2 | 222.0+£35.6 | 256.6+47.3 | 271.4+47.4 | 271.0+47.3 | 400.2+85.0 |608.4+152.9
BUN (mg/dl) 27.2+3.2 22.5+1.6 26.2+1.8 25.7+3.4 21.0+£2.8 20.5+3.5 29.1+£2.6 27.5242.53 21.8+3.0 19.82+1.16 | 21.48+3.20 | 22.26+1.36
FBS(mg/dl) 160.7+6.6 191.4+15.7 160.4+2.8 181.2+14.0 | 158.4+20.6 | 180.8+15.7 | 153.2+12.0 | 185.6+£11.0 | 168.6+£13.5 | 175.2+13.6 |171.00+18.3 | 166.20+7.2
Cholesterol(mg/dl 140.3+21.6 | 135.7422.3 | 141.0+£13.5 | 105.0+£9.7* | 102.6+21.8 | 102.6+£21.6 | 103.0+14.4 103.0+6.9 119.0+£15.0 | 114.8+10.6 |138.60+15.6 |100.80+12.*
WBC (x103//p L) 9.6+0.8 5.0+1.7 9.7+0.7 4.5+0.64* 10.5+1.3 11.94£2.2 9.8+1.0 13.04£2.3 11.58+1.88 6.8+0.9 12.92+0.9 6.0+0.7*
RBC (xlO6 /uL) 7.5+1.1 7.2+1.1 8.8+0.2 8.2+0.2 7.7£0.6 8.6£0.6 8.1+0.5 8.2+0.8 8.50+0.26 8.3+£0.3 8.72+0.11 6.9+1.16
Hb (g/dl) 15.5+£0.5 13.0+£1.7 15.5+0.2 14.5+0.2 14.0£0.7 14.4+1.0 14.8+0.5 14.2+1.3 15.0+0.31 14.8+0.3 15.60+0.50 12.0+1.5%
Het (%) 48.0+1.7 37.2+5.8 49.2+1.3 44.0+0.9 39.4+3.2 42.3+£3.3 44.1£2.8 41.444.0 44.8+1.06 43.4+£1.3 45.80+0.91 37.4+4.6
MCYV (fL) 51.5+0.2 50.7+1.0 54.5+0.8 53.0+0.9 50.8+0.7 48.7+0.5* 54.46+0.5 49.9+0.6* 52.9+1.38 51.9+0.4 52.50+0.78 51.1+6.0

0¢
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= | a K A % . . . . . g
1.3 msanmanuiunivdadaunauves apigenin Ma% apigenin + ceftazidime
v Y Y
manaaeumslasuuaniminuazimine o2z 1unyu1) (mice)
v v
nan1snaaesny inuanuralnansemsasundasveanganssuiminaing
v v Y Y
uaaInInd 3.5 tazgnan\unesIneuaz dau g U InevesFution oz nelutazimine Jooe
moluvearyu1alaun wla (heart) @ (liver) 5y (spleen) Yoa (lung) 'l (kidney) @
N3ZINZ01413(stomach) ioiisuiunguAIuaN Tuszeziial 14 u iedaais apigenin #alu
~ [ a 1 [ Y] A 0o w A Y I K o
a15199 3.5nudnannnquuas lulidnyuzldsunlasdragiuaadldiaudimsdateves

4 4 4 1 1 4 [y 1 [ {
wadilomen 19 lunnngumsnaasuiloMeuiunguAILANAINING 3.6

:j @ y Yo . . 4 @ .. I
NN 3.5 ﬂiw\luamumuﬂmaqwgm1agﬁaﬂﬂiu apigenin AOATHANALYT ceftazidime 131

o A = = Y .
a1 14 uolTeumeuny negative control

40 -

35 A

€
o
2
E -
2
g 257 | ——@—— control (0.20 % DMSO)
seeeees(Qeeceee  group 1 (apigenin 20 mg/kg)
== === group 2 (apigenin 80 mg/kg)
20 ] —ce=Qe=:.  group 3 (apigenin 20 mg/kg+ceftazidime 160 mg/kg)
| — —fl— — group 4 (apigenin 80 mg/kg+ceftazidime 640 mg/kg)
= e=[]=.==-  control (ceftazidime 640 mg/kg)
15 ' '
0 1 2

Week



[ ] 9 ]
A3 3.5 HAYDA apigenin [AYI7) HAZHANNVO ceftazidime aomslasunilanimiinedoizaeluvesnynalenseuiisununguaiugu Tunqus

mam@hm@ia"lﬂﬁ (per 100g body weight), Group 1 = apigenin 20 mg/kg BW/day, Group 2 =apigenin 80 mg/kg BW/day, Group 3 = apigenin

20 mg/kg BW/day plus ceftazidime 160 mg/kg BW/day, Group 4 = apigenin 80 mg/kg BW/day plus ceftazidime 640 mg/kg BW/day, Cefta =

Ceftazidime (640 mg/kg BW).

Control
Organ (g) Control Cefta Group 1 Group 2 Group 3 Group 4
(0.2%DMSO0)

Heart 0.0019 £ 0.0001 0.0018+0.0001 0.0019£0.0001 0.0017 £0.0001 0.0017 +£0.0001 0.0094+ 0.0049
Liver 0.0179 £0.0014 0.0152+0.0016  0.0176 £0.0003 0.0187 £0.0006 0.0179+£0.0014 0.0176 +0.0005
Spleen 0.0015 +0.0001 0.0021+0.0007  0.0026 £0.0008 0.0024 + 0.0006 0.0020 £ 0.0005 0.0019 +0.0002
Lung 0.0026 + 0.0001 0.0027+£0.0001  0.0028 £+ 0.0003  0.0024 £ 0.0003 0.0026 + 0.0001  0.0027 + 0.0002
Kidney 0.0065+ 0.0007 0.005440.0008  0.0060 £ 0.0008 0.0064 £ 0.0006 0.0061 £ 0.0004 0.0062 +0.0007
Stomach 0.0084 +0.0016 0.0089+0.0036  0.0139 +0.0047 0.0081 +0.0010 0.0083 +0.0012 0.0081 +0.0012

[44
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MN36  anbmzvetedeiznieluveanyrIvanni 1Ay apigenin ReIUAZHANNUYT
L g o A o .

ceftazidime 1Wuna 14 Judlonlseuieuny negative control, Control group ; a = heart; b =

liver; ¢ = spleen; d = lung; e = kidney; f = stomach. Treated group ; g = heart; h = liver; i =

spleen; j = lung; k = kidney; |1 = stomach.

controls ™

treated ™

wamandnatinuazlafinIngnluryund (mice)

nansnsauail lafinveary1anden1nni i apigenin 1Hunat 14 Su nuiszdu
Y94 AST, BUN ,FBS 1z Cholesterol Tuti@azngqumisnane lhitanannuedwuiisdnn (P
<0.05) Lﬁmﬁﬂuﬁ’mtju pre-treatment A4 1UA1519 3.4 dIUA11aHAINGINULIITZAVUDI WBC |

RBC, Hb, Het 1agMCV liuanaanuedeiiiodfiny P <0.05) 1ioifieunungu pre-treatment

o 4
aalua135199 3.6



1 A A 1 o I 1] 1 1 o 1 Y
M319 3.6 Aualiuag Tataine1veanyu1df 145y apigenin 1luszezinal 14 u lunqumsnaaesaisqdsae 113, Group 1= apigenin 20 mg/kg BW/day,

Group 2 = apigenin 80 mg/kg BW/day, Group 3 = apigenin 20 mg/kg BW/day plus ceftazidime 160 mg/kg BW/day, Group 4 = apigenin 80 mg/kg BW/day plus

ceftazidime 640 mg/kg BW/day, Cefta = Ceftazidime (640 mg/kg BW).

Control
Control Cefta. Group 1 Group 2 Group 3 Group 4
Parameter (0.20%DMSO0)
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
AST (U/L) 312.5480.0  615.1+189.1  335.0£107.0  438.7+169.0  261.0+112.5 572042347 30724883 373241245  598.0+124.5  620.0+176.4 384.0+102 525.0+100
BUN (mg/dI) 272432 22.5¢1.6 17.042.5 18.247.1 253426 24.041.9 29.042.1 213228 25.942.9 18.945.6 18.6+3.0 14.242.4
FBS(mg/dl) 160.746.6  1914+157 13874202 193.745.1 138.049.1 23004314 1440135 1652150  173.0£160  179.04169  144.0£16.6  169.8+18.6
Cholesterol(mg/dl) 140.3+21.6 13574223 2125475 27624402  105.0+31.3 118.047.0  115.8427.9 88.658.5  178.0430.0 23624450  164.0£30.4 229.049.1
WBC (x107/u L) 9.6+0.8 8.0£1.7 9.6£0.9 4.8+1.8 10.40.63 5.7+1.8 12.6£1.2 12.5¢1.3 9.8£0.7 8.0£0.7 7.5£0.9 5.940.9
RBC (x10° /uL) 7.541.1 72411 7.741.2 7.2+1.1 8.5£0.0 7320.5 8.4+0.5 7.840.1 8.0£0.6 7.9£0.6 8.9+0.3 6.6+1.0
Hb (g/d1) 15.5£0.5 13.0£1.7 16.0£0.5 11.042.4 14.3+0.3 12.0£1.5 14.4+0.9 13.240.3 16.8+0.3 14.8£0.7 16.0+0.31 14.9+0.8
Het (%) 48.0£1.7 37.2458 50.0+1.8 31.8+6.8 43.6£1.3 38.624.0 44.043.1 40.6£0.6 522412 43.842.8 49.6+1.9 472431
MCYV (fL) 51.540.2 50.7+1.0 51.0£0.3 51.0+1.2 50.5+1.4 50.4+1.6 51.141.1 51.240.6 52.720.7 54319 52.10.5 51.040.3

Mean + SEM (n=5), *p < 0.05 (Student’s test). Significant relative to pre-treatment value. 1.4 MsanEANNIYUNYA WD UNEUYDA luteolin HAT

luteolin + ceftazidime

14
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mnaaeumsilasusasinvvnazinmiine ezl unyund (mice)
1 [} a a A d‘ a oy 7 @
nanisnaaoanui lunuanuralndnienislasunlasvesnganssuimiings

1 4 Y Y
AUWTAININT 3.7 HAZHAN NN TING WAz dugIuINGIveIFUos Joaznelunaziimin
odorzmeluroanyu1r1dun §2lv (heart) @ (liver) f70 (spleen) Yoa (lung) 1 (kidney) 1o
NTZINIZD M3 (stomach) terisuiunguaIUAy Tuszeznal 14 Ju iWedaais luteolin Galu
A 1 a 1 =Y a o o A Y 3 K o

M3197 3.7 nulnannnguuag lulidnuznldeunasdrdyinaaddfidudtimsiaieves

4 § 4 1 1 4 @ J o {
wadilomen 19 TunnngumsnaaouieisuiuNgUAIIANAIN TN 3.8

oy @ 4 o . { [ .. I
a7 noliaanimiinveanyu o 145y luteolin Re@zNaNAVY ceftazidime 111U

o A = = Y .
nan 14 uvodSeumeuny negative control

40 ~

35-_ —

U G
= ==
=
2
25
g el control (0.20 % DMSO)
eeseeeeQeeeeee  group 1 (luteolinl mg/kg)
== =g-==: group 2 (luteolin 4 mg/kg)
20 _- —ce=ee=-. group 3 (luteolin 1 mg/kg+ceftazidime 160 mg/kg)
i = =ff]l— = group 4 (luteolin 4 mg/kg+ceftazidime 640 mg/kg)
==+==[}=+=- control (ceftazidime 640mg/kg)
15 | |
0 . ]

Week



A393.7  Waved luteolin 1B LALHANSUEN cefiazidime ssiaﬂmﬂﬁ'ﬂuuﬂmﬁymﬁfﬂeﬁ’mmw“lummwmnzﬁmﬂ?ﬂmﬁﬂuﬁ’umju

AIVAY 1uﬂ@:umimaawiw]@ia"lﬂ§ Group 1 = luteolin 1 mg/kg BW/day, Group 2 = luteolin 4 mg/kg BW/day, Group 3 =

luteolin 1 mg/kg BW/day plus ceftazidime 160 mg/kg BW/day, Group 4 = luteolin 4 mg/kg BW/day plus ceftazidime 640 mg/kg

BW/day, Cefta = Ceftazidime (640 mg/kg BW).

Control
Organ (g) Control Cefta Group 1 Group 2 Group 3 Group 4
(0.2% DMSO)

Heart 0.0014 £0.0001 0.0014+0.0000 0.0016 £ 0.0001 0.0014 £ 0.0001 0.0015 +£0.0001 0.0015 £0.0002
Liver 0.0169 £0.0017 0.0159+0.0012 0.0199 £ 0.0005 0.0182+0.0012 0.0180 £0.0012 0.0168 £0.0017
Spleen 0.0011 £0.0001 0.0012+0.0001 0.0013 £0.0001 0.0012 +0.0002 0.0027 £ 0.0006 0.0013 £0.0000
Lung 0.0029 £+ 0.0001 0.0027+0.0001 0.0025 £ 0.0001 0.0026 +0.0001 0.0025 £ 0.0001 0.0026 £+ 0.0001
Kidney 0.0046 +£0.0014 0.0040-+0.0009 0.0054 £+ 0.0004 0.0054 + 0.0006 0.0053 £0.0011 0.0050 £ 0.0011
Stomach 0.0060 + 0.0006 0.0063+0.0010 0.0209 £ 0.0059 0.0050 +0.0004 0.0047 £ 0.0004 0.0046 £ 0.0005

9T
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MN38  anbmzvetndeizneluvesnyrIvanni 1Ay apigenin ReIUAZHANNUYT
. qe [ % d‘ =) = % .

ceftazidime 1 U381 90 Julefseunouny negative control, Control group ; a

= heart; b = liver; ¢ = spleen; d = lung; e = kidney; f = stomach. Treated group ; g

= heart; h = liver; i = spleen; j = lung; k = kidney; 1 = stomach.

a b C d e f
-~ =B
. I\ i i k

A Aaa Aa A .
wamaniinatinuazlafianInenlunyund (mice)

[

1 =Y [ I ] 1
HAN13A3I9A LAY TaiAue MY M9 17 luteolin 1Tunat 14 Ju nuszau
w4 AST, BUN FBS u@ag Cholesterol Tuigaznqumsnaass liuanaeiuedauiodinny

( P <0.05) lofieuniungy pre-treatment  $41UA1519 3.4 @IUATIARAIMGINUNTLAVUD

v [

WBC , RBC, Hb, Het agMCV hiuananuedalitisdidg P <0.05) iotfiounungu pre-

o

treatment 91411915197 3.8



1 a a { [ < @ ' 1 o 4
M35193.8  aunluag Tariaine1veanyuf 145y luteolin ifuszoznm 14 u lunqumsnaassaieqasae 11il, Group 1 = luteolin 1

mg/kg BW/day, Group 2 = luteolin 4 mg/kg BW/day, Group 3 =

BW/day, Group 4 = luteolin 4 mg/kg BW/day plus

luteolin 1 mg/kg BW/day plus ceftazidime 160 mg/kg

ceftazidime 640 mg/kg BW/day, Cefta = Ceftazidime (640 mg/kg BW).

Control
Control Cefta. Group 1 Group 2 Group 3 Group 4
Parameter (0.2%DMSO)
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
369.6+108.
AST (U/L) 207.2433.6 20924337  207.3+184  209.0+19.8 45204613  349.8+772  731.0£377  272.0+154  703.3+109 2073184  249.3+48.4
4
BUN (mg/dl) 23.5+0.6 23.7+1.1 22.042.5 21.042.0 203+1.2 234425 238417 22.042.78 18.241.3 238417 22.042.54 25.6+4.0
FBS(mg/dl) 137.540.8 17674224  175.6+3.7  176.6+44  157249.1 17524158  194.4+7.1 199.8+44.4 13334509  190.048.6  154.0411.0  176.6+4.4
Cholesterol(mg/dl) 85.242.7 92.0+4.1 106.6+8.8 1123472  183.6427.1  218.4428.0  171.0434.1  201.84339  146.6+13.7  115.048.6  134.0426.6  105.047.6
3
WBC (x107//u L) 9.6:0.6 9.7+0.7 9.6:0.8 5.041.7 14.541.8 13.941.7 12405 10.70+1.1 9.9+0.1 6.3+1.2 10.30.7 8.042.2
6
RBC (x10" /uL) 9.0+0.1 8.940.4 7.541.2 7.2+1.1 9.040.2 8.4+0.3 8.740.1 8.040.2 7.840.7 6.620.8 8.540.7 7.1£0.6
Hb (g/dl) 15.5£0.2 14.5+0.2 15.5+0.5 13.0£1.7 15.4£0.4 14.8£0.3 15.40.2 13.840.5 15.6+1.2 12.0+1.1 15.6+0.6 12.6+1.2
Het (%) 44712 44.040.9 48.0+1.7 37.345.8 454415 39.042.6 46.6+0.8 41.8£1.5 48.6+4.4 39.0+4.0 50.342.4 39.343.1
MCYV (fL) 54.540.8 54.2+0.7 51.5+0.2 50.7+1.0 49.8+0.3 50.4+0.5 532413 51.941.1 529413 60.6+1.8 52.0+0.6 55.0£0.6

Mean = SEM (n=5), *p < 0.05 (Student’s t—test). Significant relative to pre-treatment value.

8¢C
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a : { @ s
2. MINAdOUNENUT059111 117 (subchronic toxicity) vo a1 1anooA
=X | a =K &’ (%4 . . orye
msanmaNudunvnasesives quercetin a2 quercetin + cloxacillin
[ 9 9
mynageumslasumlasiminuaziimineJoaz Turyv1) (mice) wanisnaasanyin luiwy
v 9 v
anwAnlnansemsilasunasvoang@nssniuiinAIawanIn i 3.9 nazHan1anes
Y k4 9
Iemazdugiuinewesruiionionznelunazihmine deazaeluvesnyaa 1dun wala
(heart) f11 (liver) ¥1% (spleen) Yoa (lung) 19 (kidney) 4aLnTLIMILOINI (stomach) 1B EUNY
1 -5 tﬂ' = . Q tﬂ' 1 S) 1 =
nquALAY Tuszezan 90 Ju 1RAAANT quercetin faluA13197 3.9 wulnannnguiay Tl
Y A o v A Y I =2 o J dy A 1 1
anvaznlasunasdiryinaasimudimsiansveusaaiiamenisg lugangunisnaaes

WesUAUNGUAIIANAININT 3.10

3’ @ y Yo . { @ e I
NIN 3.9 ﬂi17\Illﬁ'ﬂﬂu1WUﬂﬂlﬂﬂﬂuﬁ"lﬂjlﬁaiﬂﬁﬂ quercetin Laﬂﬂuﬁgwﬁﬂﬂﬂﬂ'l cloxacillin L‘]Ju 13481

o A = = Y .
90 TuenTsumeuny negative control

45 -
40 ] o o == P =]
T
(e e o] |* " e g = =
-4 . 2 -
1 . IR G
. 351 [Joamef{ P P A a—
E -— -— ..— -— . o px L
© [ o (] D eees D ...0. IS eee cosoe(DececeDececeDecee D
= A Oy Ot K=
) . —
N—r .
E 30 .o ._—"/.—
=2 r
()
= ] ————  control (0.9 % NSS)

eesecee(Qeeeees  group 1 (quercetin 20 mg/kg)
- eme == ==+ group 2 (quercetin 40 mg/kg)

1 =—ccemNeamee  group 3 (quercetin 20 mg/kg+cloxacillin 150 mg/
20 7 = —fl— = group 4 (quercetin 40 mg/kg+cloxacillin 300 mg/
==+ e[ lm.==.  control (cloxacillin 300 mg/kg)

15 T T T T T T T T T T T 1
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A15193.9 WAvBI quercetin (A8 LAZHANTUE cloxacillin Aomsilasunilag
ﬁymﬁ'ﬂa’imzmalummwmmﬁmﬂ%mﬁﬂuﬁm’cjummw Tu
ﬂ’cjumimaawhm@ia'lﬂf: Group 1 = quercetin 20 mg/kg
BW/day, Group 2 = quercetin 40 mg/kg BW/day, Group 3 =
quercetin 20 mg/kg BW/day plus cloxacillin 150 mg/kg BW/day,

Group 4 = quercetin 40 mg/kg BW/day plus cloxacillin 300 mg/kg
BW/day, Cloxa = Cloxacillin (300 mg/kg BW).

Organ (g) Control (NSS) Control Cloxa Group 1 Group 2 Group 3 Group 4
Heart 0.0019 +0.0001 0.0016+0.0001 0.0017 £ 0.0002 0.0018 + 0.0002 0.0019 +0.0001 0.0017 +0.0000
Liver 0.0189 +0.0011 0.0173+0.0012 0.0162 +0.0019 0.0118 +0.0047 0.0213 +£0.0010 0.0196 £ 0.0011
Spleen 0.0017 +0.0001 0.0018+0.0001 0.0020 + 0.0002 0.0063 + 0.0034 0.0016 £ 0.0001 0.0051 +0.0034
Lung 0.0027 +0.0001 0.0024+0.0001 0.0029 =+ 0.0002 0.0025 +0.0001 0.0022 £ 0.0003 0.0023 +0.0001

Kidney 0.0063 + 0.0006 0.0055+0.0006 0.0068 £ 0.0022 0.0054 + 0.0004 0.0317 +£0.0254 0.0060 + 0.0008

Stomach 0.0063 + 0.0013 0.0071+0.0009 0.0066 + 0.0013 0.0086 + 0.0024 0.0083 +0.0008 0.0094 +0.0022

MU 310 dnyuzvetoierzmelureyuIvanIni Idsy  quercetin 1AgIUaZHANIE
e S o A = = Y .

cloxacillin 1117a1 90 AuionlTaumeuiy negative control, Control group ; a =

heart; b = liver; ¢ = spleen; d = lung; e = kidney; f = stomach. Treated group ; g =

heart; h = liver; i = spleen; j = lung; k = kidney; 1 = stomach.

a b C d e f
Z | 1 ] k |
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wamaninatnuazlafinInenlunyud (mice)

HanIns9A LAl Taiaueanyu11asInms 1v quercetin 118190 Ju wuhszduy
Y04 AST uaz BUN aaad ﬂﬂﬁuﬂtjuﬁ"lﬁ"%’u quercetin YU1A 40 mg/kg BW/day WauALEN
cloxacillin 300 mg/kg BW/day 116 1TUN19ATINUTIUNUITZAY FBS 920A09NNNANNITNAADI
M8991n 19 quercetin (post-treatment) #0813 15 IuAMTARAIUBIMIMIBATATIN Tt 1Y

PN WedIAY( P <0.05) 38NINNGUpre-treatment 11 post-treatment TUNNNGUNIINAADY 1A

=

JEAU Cholesterolﬁluﬂ’cjinost—treatment ﬂzaﬂaﬂﬂfjiﬂﬁﬁﬂﬁ1ﬁﬂlu(P <0.05) G1‘Llﬂf,j3J‘I/] fsglj'%‘]Jquercetin
Y11A 20 mg/kg BW/day Werinue Cloxacillin 150 mg/kg BW/day Falumsaeii 3.10
HaN1IN319IN TaiaINe1 WA Hb Tungipost-treatment  AAANIBINUTBA ALY
(P <0.05) lunguil 1 uaz 2 uaz Het anasediivdifa P <0.05) Tundudi 2 uas 3 e
INBUNUNGN pre-treatment 1A RBC, WBC tagMCV liuanansnuedwiiiedinn P <0.05)

WenlFeuiieui pre-treatment lunnngunIsnaaes dalumsig 3.11



J a a ] Yo . I Y J 1 [ Y .
M3193.10  Aualinaz Taiaine1weriya1n 145y luteolin 1luszeziian 90 Tu Tungumianaassaiegasaeliil. Group 1 = quercetin 20 mg/kg

BW/day, Group 2 = quercetin 40 mg/kg BW/day, Group 3 = quercetin 20 mg/kg BW/day plus cloxacillin 150 mg/kg BW/day, Group 4 =

quercetin 40 mg/kg BW/day plus cloxacillin 300 mg/kg BW/day.BW/day, Cloxa = Cloxacillin (300 mg/kg BW).

Parameter Control (NSS) Control Cloxa. Group 1 Group 2 Group 3 Group 4

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
AST (U/L) 235242.9 2355433  133.5£7.3  173.2+31.8 190.2+492  128.5+7.5 181.7+29.2 147.0+16.6 257.7492.0 249.0+454 185.6+52.2 361.3+118
BUN (mg/dl) 23.5+0.6 23.7+0.6 26.5+£3.3 25.5+1.0 33.742.5 33.0+2.6 33.0+1.9 279419 3724108  20.4+2.9 19.0+1.8 23.5+3.1
FBS(mg/dl) 138.0£9.3  142.247.6 186.0+13.6 216.7£3.0  151.747.1  153.089.1 180.0£22.4 180.5+40.9 168.5+4.9 22424222 195.3427.1 224.3+41.3
Cholesterol(mg/dl)  86.5+4.8  91.5+4.6  111.749.5 932499  100.7#5.0  85.5+6.1  101.2+6.3  88.0+11.5  110.248.8 90.7+7.9%* 107.0+20.8 100.0+5.2
WBC (x103//u L) 9.0+0.8 9.2+0.2 7.9+0.5 5.9+1.2 5.60+0.4 6.3+0.9 4.6+0.1 5.8+0.6 5.5+1.4 6.8+0.4 8.240.3 8.4+0.2
RBC (xlO6 /uL) 9.0+0.1 9.240.2 7.3+0.3 6.2+0.4 5.6+04 6.3+0.9 5.8+04 6.0£0.9 5.5+1.4 6.8+0.4 8.2+0.3 7.942.0
Hb (g/dl) 155402 15.5%0.6  12.5+0.6  11.7£13  15.5+0.7  12.7+0.6*  13.5£0.5  11.0£0.0*  11.5+0.9  11.7#0.6  12.0¢1.0  12.3+1.6
Het (%) 447412 440808 37713 30.0£0.5  43.632.0  437+24  40.2+1.9  34.2+1.0+  382+1.7  34.0£2.6*  37.3+1.7  35.646.3
MCYV (fL) 532404  53.5%0.2  S51.5+1.1  47.5%0.6  50.5%0.6  50.0+1.0  49.9+0.3  53.6%3.2  47.4+1.9  489+0.5 = 51.4+04  49.2+l1.5

Mean + SEM (n=5), *p < 0.05 (Student’s —test). Significant relative to pre-treatment value.
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2.2 msanaNIuREN U505 IUe4 baicalein HAZ baicalein + cloxacillin
v Y Y
manaaeumslasuuaniminuazimine o2z 1unyu1) (mice)

v o

v Y
HaMsNAaRINDN linuanuralnaniomsnlasunlasveanganssuiimiindana
v Y Y Y
HAAINING 3.11 HazHaNWeIFINemaz dau g uInevesFuiionisiznie lunaziimin
odorzmeluroanyu121dun ¥2lv (heart) @ (liver) f1u (spleen) Yoa (lung) o (kidney) 1ag
N3ZINZ01113(stomach) ioiisuiunguAILaN Tuszezinal 90 U 1edaa1s quercetin #a
A ' a 1 =Y A 0o w A Y I =K o
a15199 3.11 wunlnannnguuaz lufidnvazlasunlasdidyiuaaddimudimsiaioves

o 4 N 1 1 4 @ 1 [V {
adilowea 19 TunnngumanaaouileiieuAUNGUAIIANAININN 3.12

:‘ @ 4 @ . . { @ e I
NN 3.11 ﬂﬁwgmmmwuﬂmawgmmﬁa"léfiu baicalein ReATHAUNEN cloxacillin (1]
U d’ = = U .
a1 90 JuolTeuneuny negative control
45
40

—~ 35
S
s
2
— 30
C 4
Ry 1
q) B
= ] ——@—— control (0.20 % DMSO)
1 seeceesQeeeess  group 1 (baicalien 10 mg/kg)
] - e ==« group 2 (baicalien 20 mg/kg)
. —_——e\e e group 3 (baicalien 10 mg/kg+cloxacillin 150 mg
20 ] = =f]— — group 4 (baicalien 20 mg/kg+cloxacillin 300
. o= om[lme.==.  control (cloxacillin 300 mg/kg)
15 T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12



MIN3.11 WOURY baicelein 1AYI9] LAazHANAUL cloxacillin aomsulasuulaiiminederzmeluvesryuruien/Soumeuny
nauAILAN Tungumsnaaeea19qae 11l Group 1 = baicalein 10 mg/kg BW/day, Group 2 = baicalein 20 mg/kg
BW/day, Group 3 = baicalein 10 mg/kg BW/day plus cloxacillin 150 mg/kg BW/day, Group 4 = baicalein 20 mg/kg BW/day
plus cloxacillin 300 mg/kg BW/day, Cloxa = Cloxacillin (300 mg/kg BW).

Control
Organ (g) Control Cloxa Group 1 Group 2 Group 3 Group 4
(0.2%DMSO)
Heart 0.0017 +0.0001 0.0017+0.0000 0.0016 + 0.0001 0.0018 + 0.0001 0.0018 £ 0.0003 0.0016 + 0.0001
Liver 0.0187 +0.0007 0.0207+0.0021 0.0203 £+ 0.0021 0.0200 £+ 0.0018 0.0193 +0.0026 0.0160 + 0.0017
Spleen 0.0016 +0.0001 0.0046+0.0029 0.0046 + 0.0029 0.0019 + 0.0001 0.0022 + 0.0005 0.0019 + 0.0001
Lung 0.0029 + 0.0001 0.0033+0.0002 0.0033 £0.0002 0.0032 £ 0.0002 0.0029 £ 0.0004 0.0026 £+ 0.0003
Kidney 0.0060=+ 0.0005 0.0058+0.0007 0.0060 £ 0.0006 0.0062 +£0.0011 0.0047 £ 0.0003 0.0055 £ 0.0006
Stomach 0.0130 £0.0012 0.0138+0.0019 0.0135 £0.0022 0.0121 +0.0015 0.0137 £0.0017 0.0146 £ 0.0023
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@ @ [ ) Yo . . { @
NN 3.12 aﬂ‘Hﬂ!&"ll’f)\'if]’)EJ’J%ﬂ']EJG]leGUﬂﬂﬁuﬂﬂ’)ﬁﬂﬂ%Wﬂﬁqﬂi‘U baicelein Lﬁmmgazwﬁuﬂum
e S o A = ~ Y .
cloxacillin 1111381 90 Jule/seuneuny negative control, Control group ; a =
heart; b = liver; ¢ = spleen; d = lung; e = kidney; f = stomach. Treated group ; g =

heart; h = liver; i = spleen; j = lung; k = kidney; 1 = stomach.

a C d e
- Q@ w88
£ h 1 k

a8 Aaa a A =
wamaniinatinuazlafianInenlunyud (mice)

HaMsAT29A AL Tafinueryu11 899115 19 baicalein 1H1198190 1 wudszey
194 BUN anasedlivediiny P <0.05)°1uﬂ@:m‘7i”l€1’§’u baicalein V119 20 mg/kg BW/day 161
HATHANNUE cloxacillin 300 mg/kg BW/day uazﬂﬁjuﬁ"lﬁ'%u baicalein L?]'EJ’JG]2O mg/kg BW/day
LAZHEUNLY cloxacillin 300 mg/kg BW/day 9z l1/ansz@l Choresterol odiiiodifny P
<0.05) Lfimﬂ?amﬁﬂﬂﬁ'ﬂﬂfjuPre-treaunent

HaMIAIIIN 1ainIne1 wuNszaU WBC tag Hb °luﬂfjm71'”lé’i"u baicalein 20 mg/kg
BW/day Uagwaunue cloxacillin 300 mg/kg BW/day i]zﬁf]'Whﬂ’j’lﬂEjﬂJ Pretreatment @31
RBCazanaalunng ngu sn3unguit1d5uen Cloxacillin 13679300 mg/kg BW/day taznguil
1451 baicalein 10 mg/kg BW/day Werunue cloxacillin 150 mg/kg BW/dayLﬁ@L‘]ﬁmeﬁfmﬁiJ

Pre-treatment 941UA1519 3.12



MiN312  Aunalinaz Tanaine1voanyv1In 145y baicelein

I
1Wuszezina1 90

-7 1 1 -2 1 dy
Fu Tungumiananosaisgasae i,

Groupl=baicalein1l 0mg/kgBW/day,Group2= baicalein 20 mg/kg BW/day, Group 3 = baicalein 10 mg/kg BW/day plus

cloxacillin 150 mg/kg BW/day, Group 4 = baicalein 20 mg/kg BW/day plus cloxacillin 300 mg/kg BW/day, Cloxa =

Cloxacillin (300 mg/kg BW).

Control
Control Cloxa. Group 1 Group 2 Group 3 Group 4
Parameter (0.20%DMSO0)
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
AST (U/L) 411.8486.0 55244737 30054347 41555493  416.5+61.5 416.0£61.6 509.8+86.4  525.0+89.0 51334352  528.6+8.8 528.0+113.9  583.2466.4
BUN (mg/dl) 28.442.1 23.1432 25.0£1.6 25.8+4.5 242426 40.25+7.6 228420  27.0£2.6% 12.641.2 13.0£1.0 156522 28.542.4%
FBS(mg/dl) 1622494 15724102 160.0£3.6  182.2+18.1  118.0410.5 1362+139 176.8+19.8 165.0£12.9 210.0£10.0  144.3£8.7  172.0+18.5  146.4+13.4
Cholesterol(mg/dl) 140.1420.6  96.0+£11.9  129.048.0 116.5+13.7 110.5£19.9  100.0427.1  200.2428.5  95.0+4.7* 190.0£152 190.3£15.0 156.0£19.3  92.8+9.3*
WBC (x103 //u L) 9.7+0.9 9.0£0.8 9.6£0.6 243165  8.55£1.33 10.242.8 7.8+1.4 6.5+1.7 4.8+1.0 4.8+1.0 12.941.9 7.841.7%
RBC (;;106 /uL) 9.240.1 7.80.2% 9.05+0.1 8.940.4 7.441.0 5.5£0.9% 8.8+0.1 7.6£0.2% 8.5+0.1 7.7+0.3 9.0£0.2 6.7£0.1%
Hb (g/dl) 16.20.2 15.4+0.3 15.5+0.2 14.5+0.2 15.240.8 10.241.2 13.7+0.6 13.840.3 15.0£0.0 14.6+0.3 16.0£0.5  13.20.4%
Het (%) 49.121.6  39.9+1.1% 492413 44.0£0.9 45.042.1 45.042.0 44.4203  402£1.0%  46.0£1.0 39.6+4.2 47.6£12  36.2+£1.6*
MCYV (fL) 52.0£0.6 51.7+0.3 54.5£0.8 52.940.7 49.940.5  52.1%0.8* 49.8+0.7  52.240.3* 53.8+0.7 53.6+1.2 53.0+1.1 53.3+1.5

Mean + SEM (n=5), *p < 0.05 (Student’s —test). Significant relative to pre-treatment value.
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I a § o
2.3 M3ANYIANWI UNEAUT05 984 apigenin L1OE apigenin + ceftazidime
v Y Y
manaaeumslasuulaniminuazimine ez 1unyu1) (mice)
[ v
Han1snaasany lunuanuAalnansemsasunasvesnganssuiminaiaa
[ Y Y Y
pAANMWA 3.13  uazRanNneNsIneardugIuINevesFuiion ez ne lunaziimiin
odeazmeluvesnyunlaun #ala (heart) @ (liver) 51w (spleen) Uoa (lung) 1o (kidney) 1ag
N3ZINZ0IM5(stomach) WotfeunUNguAILgY Tuszezal 90 Ju 1WoRAAAT quercetin #1411
~ 1 Aa 1 a2 o A o o A Y I X o
M31eN 3.13 wuadnannnguues lilanvuzldeunlasdngiuaasdidudmsiaeves

4 4 4 1 1 4 [ 1 [ {
wadilomen e TunnngumsnaasuieouiunguAILANAINING 3.8

g’ @ 4 Yo . . { @ .. I
NN 3.13 ﬂﬂmmmmwuﬂmaqwgmw’ggﬁa%iu apigenin AOATHANALY ceftazidime 111U

o A = = Y .
1781 90 Yol Teueuny negative control

45 -
40 1
- - - ” = = .
. 35 - I I C . e o = IS -- e [ ]
- e - oo a— ?;. ZIN - .
% o alcsala ﬁ.\ o ../ coe .00.0000000000 D eeee]
S ol NS e
- BN oD
= = —_ ad
2 s
()
= o5 ] ——@—  control (0.20 % DMSO)
i esssces(Qeeeees  group 1 (apigenin 20 mg/kg)
- o= el ===« group 2 (apigenin 40 mg/kg)
] =—ce=N\eem..  group 3 ( apigenin 20 mg/kg+ceftazidime 160 mg/
20 A = —fl— = group 4 (apigenin 40 mg/kg+ceftazidime 320 mg/k
| = cem[j=.==.  control ceftazidime 320 mg/kQg)
15 ] T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12



v v Y [
M35193.13  HAUDI apigenin ABI9) LATWANAVYT ceftazidime ApmIilasunaniminedesrzmeluvesnynniionSouiieuny

ﬂﬁjiJﬂ’J‘UﬂiJ Gluﬂfcj:ﬂJﬂTiﬂﬂamGiN‘]Giﬂvlﬂﬁ Group 1 = apigenin 20 mg/kg BW/day, Group 2 = apigenin 40 mg/kg BW/day,

Group 3 = apigenin 20 mg/kg BW/day plus ceftazidime 160 mg/kg BW/day, Group 4 = apigenin 40 mg/kg BW/day plus

ceftazidime 320 mg/kg BW/day, Cefta = Ceftazidime (320 mg/kg BW).

Control
Organ (g) Control Cefta Group 1 Group 2 Group 3 Group 4
(0.2%DMSO0)
Heart 0.0017 £0.0001 0.0018+0.0001 0.0017 £0.0001 0.0018 £0.0002  0.0015 + 0.0001 0.0016 £0.0001
Liver 0.0207 £+ 0.0005 0.0202+0.0012 0.0188 £0.0017  0.0232 +£0.0013  0.0207 £ 0.0002 0.0217 £0.0018
Spleen 0.0015 £0.0001 0.0020+0.0003 0.0020 £ 0.0002  0.0019 £0.0001  0.0015 £ 0.0002 0.0018 = 0.0001
Lung 0.0027 £ 0.0001 0.0027+0.0002 0.0023 +0.0001 0.0030 +£0.0002  0.0030 + 0.0001 0.0028 +0.0002
Kidney 0.0077+ 0.0007 0.0072+0.0008 0.0060 £0.0009  0.0068 £ 0.0007  0.0062 + 0.0000 0.0080 £+ 0.0006
Stomach 0.0150 £ 0.0025 0.0164+0.0049 0.0205 £0.0032  0.0114 +0.0023  0.0078 £0.0021 0.0116 = 0.0020
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MW 314 anbazvesederzneluveanyrIvanni 1a5y  apigenin RBIUAZHANNUY
.« qe < 9 tﬂ' =~ = % .
ceftazidime 1 U381 90 Julefseunouny negative control, Control group ; a

= heart; b = liver; ¢ = spleen; d = lung; e = kidney; f = stomach. Treated group ; g

= heart; h = liver; i = spleen; j = lung; k = kidney; 1 = stomach.

| C d e
] k

controls ™

A Aaa a a =
wawnmuﬂaummﬂaﬂmmﬂuwmn (mice)

1 a @ . . IS @ 1 1
HAN15A329A 1AL TaRAY01PV1INAI91nN15 19 apigenin (a1 90 Ju nulungu
MINAABIN 2 Uazh 3 N1ATY apigenin VHIA 40 mg/ke BW/day 1879 1ag 40 mg//kg BW/day
0 4
HEUE ceftazidime YU1A 320 mg/kg BW/day 92 1114 szauues AST iindiuedeiiviod A
d‘ = ~ Y 1 = w 1 d‘ o
( P <0.05)dioufSouifioununguPre-treatment wag luvaizi@ernulunguminaased 2 aglai
115281 Cholesterol anasnealitivd1fay( P <0.05) iiowfSourfouiunguPre-treatment
paminsnanilaiainer wun lunqumsnanesi 2 #9145 uapigenin 1A 40
mg/kg BW/day v¢'lUin1¥sedu WBC, RBC, uaz MCV aaadegaiiiedfny P <0.05)ile
= = o 1 1 ~ A AN Yo . .
nSeufioununguPre-treatment 1oz lungunisnaaos 4 Ao nqui IASY apigenin - Y11A 40

Y Y

mg/kg BW/day WaURUeN ceftazidime 320 mg/kg BW/day wuvg 11 1d5¢d0 WBC, RBC, Hb

A v

tagHet anagodNUed Ay (P <0.05) ooV Pre-treatment #41UA1519 3.9



A 1 = a A AN Yo . . I o 1 1 [ YR dy
A1519N 3.14 ﬂ']Lﬂ‘llL!a$Iaﬁﬂ3ﬂ81ﬂlﬂﬂﬁuﬂﬂ113ﬂqﬂﬁﬂ apigenin Wuszezal 90 U th!ﬂﬁjllﬂ']ﬁ‘ﬂ@la'ﬂ\i@'l\‘]c]ﬂ\‘]ﬁ’f)ll‘llu, Group 1 =

apigenin 20 mg/kg BW/day, Group 2 = apigenin 40 mg/kg BW/day, Group 3 = apigenin 20 mg/kg BW/day plus ceftazidime

160 mg/kg BW/day, Group 4 = apigenin 40 mg/kg BW/day plus ceftazidime 320 mg/kg BW/day, Cefta = Ceftazidime (320

mg/kg BW).
Control
Control Cefta. Group 1 Group 2 Group 3 Group 4
Parameter (0.20%DMSO)
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
AST (U/L) 411.8486.0 55244737  248.7¢43.6  450.0463.5%  385.0482.8  581.6489.3  268.2+44.5  669.0+59.1*  450.0480.1  532.8480.9  301.0433.5  526.8+53.5%
BUN (mg/dl) 28.442.1 231432 30.6£5.5 26.3+4.8 19.4+3.0 354439 26.842.0 28.542.1 25.443.7 21.6£2.3 24.742.6 245424
FBS(mg/dl) 162.249.4 15724102 105.0+2.8 149.7421.1 165.0+7.5 158.6+11.7 141.6+6.3 147.6£8.7  182.0£16.0  165.2+20.7 137.0£9.0 147.66.8
Cholesterol(mg/dl) 140.1420.6  96.0+11.9 14134339  169.7440.9  177.0426.7  147.2436.5 28224294  86.045.9*  127.0£183  120.4%17.0 91.049.2 85.4+4.4
WBC (x10//u L) 9.7£0.9 9.0£0.8 8.1+1.9 5.420.5 16.0+1.3 16.0+1.2 8.4£0.9 3.740.6* 14.942.7 12.543.4 9.241.0 4.2+0.8%
RBC (x10° /uL) 9.240.1 7.8+0.2% 8.8+0.4 7.240.5 9.040.3 7.60.7 7.95+1.0 6.5+1.1% 9.040.2 7.7+0.8 8.8+0.2 7.3£0.3%
Hb (g/dl) 16.240.2 15.4+0.3 15.540.8 13.340.6 16.040.3 15.740.3 15.4+0.5 11.2+1.5 16.0+0.5 15.040.9 15.6£0.5 13.420.6%
Het (%) 49.1£1.6 39.9+1.1% 49.5+1.4 39.341.5% 49.240.9 48.7+0.9 47.4+1.6 32.845.5 48.842.1 41.5+4.8 45.6+1.5 38.242.1%
MCV (fL) 52.0£0.6 51.740.3 55.9+1.2 54.5+1.5 51.740.3 49.6+0.6 51.340.2 49.70.3% 54.0£1.0 53.240.8 51.4+0.5 51.4+0.4

Mean + SEM (n=5), *p < 0.05 (Student’s —test). Significant relative to pre-treatment value.
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2.4 mafnanuiuiedu5053904 luteolin HaZ luteolin + ceftazidime

mynageumstfasunasimiinuazinyiine Yoz uryna (mice)

v Y
HamInaaeanuN lunuanuAalnaniemsnasundasvesnganssuiiivin

[ Y Y 9

LEAINING 3.9 tazHan NN FINe Az dagIuInewesFuiion vrznelutaziihmine ooy
moluvearyu1alaun wla (heart) @ (liver) 5y (spleen) Yoa (lung) 'l (kidney) o
NTZINIZD M3 (stomach) etisununguaIUAy Tuszezna1 90 Ju ieAaa1s luteolin #alu

~ 1 a 1 =8 A o o A Y I =K o
M1919N 3.9 WU?WﬂﬂﬁnﬂﬂQNLLagubJ11'(3ﬂyﬂlglﬂaﬂullﬂZNﬁWﬂiUu‘Vl!Lﬁﬂ\iﬁlﬁLﬁuﬂﬂﬂ’]i‘l’na’]ﬂ‘uﬂ\i

4 4 4 1 1 4 o 1 [V {
adiiloren 199 TunnngumsnaasuileouiunguAILANAINING 3.10

{ g’ @ 4 Yo . { @ .. I
A 3.15 nvuaaniniinue sy uie 15U luteolin 1Ne@ZHANAVE ceftazidime 1111

o A = = Y .
a1 90 TulenlSvaeuny negative control

e
B
2
=
2 ]
q) -
= 25 ——@——  control (0.20 % DMSO)
1 sessessQeecses  group 1 (luteolin 1 mg/kg)
| - el == ==+ group 2 (luteolin 2 mg/kg)
1 — e\ - group 3 (luteolin 1 mg/kg+ceftazidime 160 mg/k
20 i e el e == group 4 (luteolin 2 mg/kg+ceftazidime 320 mg/k
1 e[ ==.==.  control (ceftazidime 320 mg/kg)
15 T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11

12



] v ] 9 ]
M3 3.15 HAUDA luteolin 1B LLATHANNUO ceftazidime aomslasunilasimineTorzaieluvesiyuruiionlssueunungy

VAN luﬂthﬂﬁ‘ﬂﬂaﬁNﬁ'Nﬂﬁ'ﬂqﬂﬁ (per 100g body weight) Group 1 = luteolin 1 mg/kg BW/day, Group 2 = luteolin 2

mg/kg BW/day, Group 3 = luteolin 1 mg/kg BW/day plus ceftazidime 160 mg/kg BW/day, Group 4 = luteolin 2 mg/kg

BW/day plus ceftazidime 320 mg/kg BW/day, Cefta = Ceftazidime (320 mg/kg BW).

Control
Organ (g) Control Cefta Group 1 Group 2 Group 3 Group 4
(0.2%DMSO0)

Heart 0.0017 £0.0001 0.0018+0.0001 0.0015 £ 0.0001 0.0016 £ 0.0001 0.0015 £0.0001 0.0016 £0.0001
Liver 0.0154 £0.0012 0.0202+0.0012 0.0195 £0.0021 0.0186 £0.0011 0.0187 £0.0018 0.0185+£0.0011
Spleen 0.0012 £ 0.0001 0.0012+0.0001 0.0014 £ 0.0001 0.0013 £0.001 0.0013 £0.0001 0.0014 £ 0.0001
Lung 0.0027 £ 0.0001 0.0027+0.0002 0.0028 +0.0001 0.0026 £ 0.0001 0.0028 £ 0.0001 0.0026 £ 0.0001
Kidney 0.0066 £+ 0.0006 0.007240.0008 0.0061 £ 0.0007 0.059 £0.0007 0.0061 £ 0.0007 0.0059 £ 0.0008
Stomach 0.0151 £0.0025 0.0164+0.0049 0.0172 £0.0115 0.0057 £ 0.006 0.0056 £ 0.0004 0.0059 £ 0.0006

[4%



43

AMUA 316 dnyuzve0ieIzmelurearyrIManIniIdsy luteolin 1RyIuaZHANILE
. 9. < 4 tﬂ' = S % .
ceftazidime 11381 90 Julefseunouny negative control. Control group ; a

= heart; b = liver; ¢ = spleen; d = lung; e = kidney; f = stomach. Treated group ; g

= heart; h = liver; i = spleen; j = lung; k = kidney; 1 = stomach.

wamaauaainuag Taiaanenlumyv1d (mice)
1 ~ a [ Y . I o 1 [
HAMIATIIAUAN TaHAUDIHYYIINAIINNT TN Tuteolin 1T11a1 90 Ju wulunqu
M3nAaned 3 azh 4 1135V luteolin YU1A 1 mg/kg BW/day 10879 112 2 mg//kg BW/day Wei
¥ ceftazidime YU1A 320 mg//kg BW/day 9211114 52A0v09 cholesterol anasadeiivodinny
dl | = QJ 1 =S w 1 Lﬂ' o
( P <0.05)dlon)3suiiieununguPre-treatment oz luvnzidoaiulunqumsnaasi 4 9z Tuh
135240 BUN anasedeiivednny
d’ =) = w U
( P <0.05) o3 gUMNYUNUNQUPre-treatment
HaN13ATIINN TaRaINeg1 Wu TUNqUMIITNAADIN 3 HAZNQUNITNAADIN 4 TEAY
WBC, Hb, Het tiag MCV aaagoe19litisdfny P <0.05)io1/3suiiiounungiPre-treatment
dmlunguminaassil 3 526U RBC anatodeiiiedinny (P <0.05) iionfSeuiiouny Pre-

treatment A4 111519 3.16



A13199 3.16

1 =1 a A AN Yo . I o 1 1 [ dy
ﬂ']!ﬂilllﬁgiﬁﬁﬁjﬂﬂ?ﬂlﬂ\iﬁuﬁ‘llﬁl'lﬂulﬂﬁ‘ﬂ luteolin 1UszezIAN 90 U Gluﬂ@i]ﬂﬁlﬁﬂﬂa@\‘]ﬁﬁlﬁc]ﬂ\?ﬂﬂllﬂu, Group 1 =

luteolin 1 mg/kg BW/day, Group 2 = luteolin 2 mg/kg BW/day, Group 3 = luteolin 1 mg/kg BW/day plus ceftazidime 160

mg/kg BW/day, Group 4 = luteolin 2 mg/kg BW/day plus ceftazidime 320 mg/kg BW/day, Cefta = Ceftazidime (320 mg/kg

BW).
Control
Control Cefta. Group 1 Group 2 Group 3 Group 4
Parameter (0.20%DMSO0)
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
AST (U/L) 411.8+£86.0 552.4+73.7 253.7£16.3 375.0+£98.3 358.6+81.9 360.0+81.4 467.0+£85.0 469.4+86.3 284.0+24.4 284.0+20.7 296.0+76.0 296.0£75.0
BUN (mg/dl) 28.442.1 23.1+3.2 31.3+8.8 18.0+2.6 21.6+1.9 20.8+1.9 15.4+1.0 15.6+1.0 32.2+1.3 23.7+2.6 27.4+1.4 15.4+1.0*
FBS(mg/dl) 162.2+9.4 157.2+10.2 126.0+21.2 161.0+12.1 177.0+8.6 177.0+£7.4 156.0+11.3 156.8+11.4 314.0+16.3 178.0+£8.4 332.0+12.4 156.0+11.3
Cholesterol(mg/dl) 140.1+20.6 96.0+11.9 191.6+109.2 93.0+16.5 130.04+20.3 128.6+20.6 100.04£9.6 99.0+9.2 414.0+13.6 190.0+12.9* 424.0+£12.8 100.0+9.6*
WBC (x103//u L) 9.7£0.9 9.0£0.8 6.9£2.2 6.9£1.8 4.1+0.5 4.4+0.5 4.6+0.6 4.4+0.5 12.3£1.1 4.7+1.3* 13.5¢1.0 4.4+0.7*
RBC (x106 /uL) 9.2+0.1 7.8+0.2% 8.8+0.3 7.3+0.7 8.1+0.3 7.9+0.5 7.8+0.2 8.0+0.3 9.0+0.1 8.0+£0.3* 8.7+0.2 7.7£0.1
Hb (g/dl) 16.2+0.2 15.4+0.3 14.6+0.3 14.3£1.2 13.4+0.6 13.0+0.8 12.840.2 12.240.2 16.2+0.3 13.6+0.9* 15.6+0.6 12.8+0.2*
Het (%) 49.1+1.6 39.9+1.1%* 47.6+0.8 40.3+2.7 41.4+1.5 41.6+1.6 40.2+0.5 40.4+0.2 48.8+0.9 42.0+£2.2% 48.6=1.5 40.0+0.6*
MCYV (fL) 52.0+0.6 51.7+0.3 53.4+0.8 54.9+1.9 51.8+0.2 51.8+0.1 51.8+0.6 51.6+0.6 54.1+0.5 52.2+1.0% 55.7+0.9 51.7+0.7*

Mean + SEM (n=5), *p < 0.05 (Student’s —test). Significant relative to pre-treatment value.
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g9 n3elds wnunuenlFugnguudanuny 1Aun Cloxacillin 1agCeftazidime Wa11a
P X = 3 dy 1 I 1 1 o
oA I¥lunisAnyInsatiutaiu 2 nqudes nany (Flavone HagFlavonol) Flavone
Uszneudie Apigenin, Baicalein 98¢ Luteolin vaugh Quercetin @eﬂuntjuﬂmiau@a (Moon et
al.,2006)
I a Y A &2 o 1% A & zﬂy o
msnageuaNnuunbdsznoualeNyNURNIUNAY LazNENUTOSI Nansnagoy
< ' o ' gj Y cy Y @ { o o .

uaaeld wiuedFanuininiindivioimine ez ve sy 18515581929 Flavonoids
d‘ = 1 [ an 1 9 d' 1 o [ Y] (=]
19829 n3e3 RV RFIunquIuAIEaINY N dose A199 $1UU 14 Junag 90 Fu TiTinaw
uanafued wisddyilonlseumeudiunguaiugy dmsunmsnadeunsnudounau

. 9 L] A v o w [ ~ Y Y
Quercetin lALaAINITAARIRE19TITod1AYUDI RBC ag Hb (P<0.05) Tungunyi ldnadives
1939878 dose 80 mg/kg BW/day VULIAYINY Quercetin 1 dose 20 mg/kg BW/day ANV

ey o YA 1 A v o w Y] A I~ =
Cloxacilin 150 mg/kg BW/day 11¥m5aaaded niisd1Ayuedszal MCV onljsunew
[ 1 1 Yo ] = A ] [l I a [ ~ Yo
nunguaou ldsumssnet anmsaneiidu lilinueimsanuiunylunszaion 185y
Y ' A
Quercetin N191ABAABARIATUAII N dose 100-500 mg/kg BW #30RAa09A5IA28 dose 136
A

mg/kg BW (Harwood ef al, 2007) 8nN9szaU MCV asasedsiitodiagvasainlasy
Baicalein 1 dose 10 1z 40 mg/kg BW/day tionlssuieununquasuinen a9ldnimdenn
AATIIWEAN Baicalein N dose 40 mg/kg BW 11 Cloxacilin 1 dose 600 mg/kg BW WML

o w [

anned19iTod1ARYUD 52AU Cholesterol, WBC taz Hb #HINaaIna1na1uIsnasuie aiiil
4

b4 H
a = ' . . . a ' I . . =
MILATUHNTIEHIN Baicalein 1ag Cloxacilin AT 9614 15AAINHAYDY Baicalein N dose 10
mg/kg BW Hauny Cloxacilin i dose 150 mg/kg BW Wi latimsuasuutlasveuniiludon
1 4
sazmaTariainerluryn 1850m 3501 uenINTUFINLI Apigenin 118¢ Luteolin HENAD
{ 1 ] I a 1 @ { @ 1
Ceftazidime 9 dose @199 lutianuiluivaeetonzi ldiden uazduilsaie veuden luny
A = = o 1 1 9 o @ A A A . < v o qaj I 4
LiJ'é)L“]JiEI’UW]EI‘Uﬂ‘lJﬂf,jllﬂf]Ll]l@‘i‘Uﬂ'l‘iiﬂ‘H'l ﬁwmﬁu%ﬂa Luteolin Lﬂumaummullcm
. ) ¢ o’ s
Aromatase ¥ B-hydroxysterlod oxidoreductase B udU lyiNineIvealy Estrogen

[ 1

9
metabolism (Skibola and Smith 2000) DN#9GINUIN Luteolin Ml¥ina Cytotoxicity Tuwadé

o Jdo

nygeduiusnuweru luTaneuase uazlinyunn polyphenol chrysin Mo Hela tumor cells
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I [ Aa A N~ 1
lunsnameuanuuiivnasase wanisnaaoumlaradIneuaalimiuininms

o w [

anauesn1 Hb  od1lded Ay Iurunaan1nisy Quercetin - 20 118 40 mg/kgBW/day

9 U

TaoW1Z001989 52U Het  1insanatedeliod1nynaeninldsy  Quercetin 40
A =~ = o J Yo . AY Yo J ] csy Y I 1 AN Yo
mg/kgBW/day ilonfSouiioununoulasy Quercetin wai laaena iy ldmuimynlasy
Quercetin 3 1¥inaa15n lafina1aaz in5anaaueesedL Cholesterol 1Ay Hematocrit 08143]
ﬁﬂﬁﬁ/ﬂﬂuﬂtjnﬁ%’ﬁﬂ Quercetin 20 mg/kgBW/day 320U Cloxacilin 150 mg/kgBW/day F¥aWa
[ U Y [ = . d‘ 1 (=) d' Y
AINENADANABINUMIANYIVDY Ruiz ef al. (2006) Nnun lutimslasunasvesdnilsna
v Y Y
ArInen laun hmingd m3v3 Taniuazenns asninianain uaztiminvedeJenzanae
@ @ { [ I
TunysduazduiioNn 1851 Quercetin 1481113 dose 30, 300 %30 3,000 mg/kgBW/day 1ilu
[ &=l ~ [ 1 1 = 3 dy 9 g = 1 v @
na128 U TagnlSeumeununquaiuay uansanyasailes 90 u deradiwanednls
Y A A 1 ~ Yo
NNAUNBINGIAOHYN 1AT Y
. . = =% 9 A A 9 < Y a
Apigenin HgNT IUMsduuuaNGeg MuNzE tazAuasoyyasase lurnasanaaed
mié’rm%’umi?fﬂyﬂuﬁwﬁfmamwu’hﬁmié’mﬁmmwamauTﬂﬂmﬁa%’w Th2  cytokline
A o o~ 4 2o
Fiauasins e Thi cytokline (Choi ef al., 2009) WavINMINATOUANMTUNBNATOT
VY04 Apigenin meiwmu’jwﬁmsa@awéw Uod1AYV0952AU Cholesterol, WBC, RBC 11ay
MCV  ufiA AST  ifiwduadaiviodd GLuwgwéTwmm%%’u Apigenin 11 dose 40
A (= ~ @ J Yo R . :/} @ v AN Yo . . ~
mg/kgBW/day WenfSeueununeu 1@y Apigenin uﬂﬂ%1ﬂuu8QWU31ﬁH%1ﬂiU Apigenin N
dose 40 mg/kgBW/day 3211 Ceftazidime 320 mg/kgBW/day Hn13anadued RBC, WBC, Hb
H ' Y
uagHet vz AST tnAupd1iod 1y N15aAaIUDITEAD Cholesterol, WBC 11ag MCV
waean 1@y Apigenin 1 dose 40 mg/kgBW ﬂ”li]ﬁﬂ”ll,‘lfi@]‘lﬂﬁﬂﬂhlgﬁ‘]_l dose GULALITHSLINTUIU
091’ [ ' . . = EL 9 . A o Y
UONIINTUUIINUI Baicalein #1152 Tow1 1un15@ 14 benzo[alphalpyrene-, aflatoxin(AF)-n1i1 14

a

a g 1w va [ .. .. I v
naaNuilunyaoay uazﬁﬂmﬁumiumiﬂmﬂu cytotoxicity LA genotoxicity Turaady

o

yoauy Ngni1 1WA Tae rer-butyl hydroperoxide (+~BHP) tflosainsiuiinnueansoluns

U

AIAI0YYaDATE (Hwang ef al. 2005)

o

Tumsnagenanuilufiviuiesivos WUNUNITanatod NITed1AYU0ITEA
Cholesterol Gl,uﬂudﬁul{gljg U Quercetin 20 mg/kgBW/day 3IUNU Cloxacillin 150 mg/kgBW/day ,
Baicalein !ﬁﬂil“’] ‘ﬁ dose 20 mg/kgBW/day, Baicalein 394N Cloxacillin ‘ﬁdose 20 uag 300
mg/kgBW/day, Apigenin LﬁEJ’J"] ﬁ dose 40 mg/kgBW/day, Luteolin 39N Ceftazidime ﬁ dose 1

uag 160 mg/kgBW/day, 2 1ag 300 mg/kgBW/day
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