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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 galangin alone and in combination with cloxacillin or ceftazidime antibiotics in
mice. In subacute toxicity test, the mice were administered intraperitoneally (i.p.) for 14 consecutive days
with the galangin (normal and high dose) 10 and 20 mg/kg BW/day when used singularly. In addition
galangin in combination with ceftazidime 10+160, 20+320 mg/kg BW/day. In the subchronic toxicity test,
the mice were injected (i.p.) for 90 consecutive days with 10 and 20 mg/kg BW/day of galangin alone.
Moreover, the combinations of galangin plus ceftazidime at 10+160, 20+320 mg/kg BW/day. 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 galangin using singly and in combinations when
compared to the control in both subacute and subchronic toxicity test. The blood chemistry and
haematological analysis of subacute toxicity and subchronic toxicity showed that galangin did not
changed blood chemistry and haematological levels with significant differences except for its caused
significantly decreased of Hct at the dose from 10 mg/kg BW/day in post treatment groups. Moreover,
cholesterol levels were decreased in post-treatment groups following increase dose but not significant

differences compared to pre-treatment groups.
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=—ce=@=-= galangin(20mg/kg)+ceftazidime(320mg/kg)
30 T T T T T |
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3 w31 Body weights of mice treated with galangin alone and in combination with ceftazidime for 14

consecutive days in comparison with the negative control.
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controls ™

treated ™

i i k 1

o
-

3 Umwn 3.2 Morphology of main body organs of mice treated with galangin alone and in combination with

ceftazidime for 14 consecutive days in comparison with the negative control. Control group;
a = heart; b = liver; ¢ = spleen; d = lung; ¢ = kidney; f = stomach. Treated group; g = heart; h

= liver; i = spleen; j = lung; k = kidney; 1 = stomach.
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Effects of intraperitoneally administered galangin alone and in combination with ceftazidime for 14 days on relative weight of the selected

main organ (per 100g body weight) in mice. Group 1 = galangin 10 mg/kg BW/day, Group 2 = galangin 20 mg/kg BW/day, Group 3 = galangin 10 mg/kg

BW/day plus ceftazidime 160 mg/kg BW/day, Group 4 = galangin 20 mg/kg BW/day plus ceftazidime 320 mg/kg BW/day, Cefta = Ceftazidime (320 mg/kg

BW)

Organ (g) (0. ;;:g;zls 0) Control Cefta Group 1 Group 2 Group 3 Group 4
Heart 0.0049+0.0005 0.0045+0.0004 0.0050+0.0002 0.0052+0.0002 0.0046+0.0001 0.0045+0.0004
Liver 0.0514+0.0029 0.0512+0.0048 0.0498+0.0032 0.0514+0.0048 0.0474+0.0012 0.0523+0.0035
Spleen 0.0041+0.0005 0.0041+0.0005 0.0045+0.0004 0.0063+0.0011 0.0040+0.0005 0.0042+0.0006
Lung 0.0062+0.0008 0.0061+0.0007 0.0062+0.0001 0.0062+0.0003 0.0061+0.0001 0.0062+0.0003
Kidney 0.0172+0.0033 0.0170+0.0034 0.0170+0.0014 0.0163+0.0023 0.0165+0.0023 0.0177+0.0027
Stomach 0.0199+0.0035 0.0199+0.0005 0.0133+0.0010 0.0223+0.0037 0.0286+0.0043 0.0231+0.0042
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3.1.2 NanIsNUVUdY Subacute toxicity test U943 the galangin ndilunszuaaon tay
TaRnInenveariynaaes
1a1/51n531 3ADUPI AST 1Az cholesterol AAANIANTIBY HAIIIN treat A1 galangin 1HlE40E19
07 3o tile 19390 ceftazidime 1/SoVIROURY pre-treatment groups 0613 15AAWMIAATEF VDS
AST and cholesterol ﬁyu”laiﬁﬁﬂﬁﬁmﬁ p<0.05 uan%mfiﬁﬂﬂwuhﬁﬂmﬂ?iauuﬂmezhaﬁﬁaéhﬁiy
(p<0.05) Y94 BUN 9074 FBS 529719 pre- 118 post-treatment TUNNAQUAIITNAADY  HANIINAAD
nalanaingl wun "lﬂﬁmnﬂ?%auuﬂmasinﬁﬁfﬂﬁwﬁﬂumm WBC, RBC, Hb uag MCV in post-
treatment group iseuneuny pre-treatment group “1umqmqﬁ'wffm JEAU post-treatment U943 Hct
anaeRdNNNEdIAY (p<0.05) ioiuszduued galangin 13eUReURY pre-treatment Tunnnguns

NANDY (M1519 3.2).
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#1319 3.2 Blood chemistry and hematological studies on mice before and after subacute treatment with galangin alone and in combination with ceftazidime for 14 days.

Group 1 = galangin 10 mg/kg BW/day, Group 2 = galangin 20 mg/kg BW/day, Group 3 = galangin 10 mg/kg BW/day plus ceftazidime 160 mg/kg BW/day,

Group 4 = galangin 20 mg/kg BW/day plus ceftazidime 320 mg/kg BW/day, Cefta = Ceftazidime (320 mg/kg BW).

Parameter Control Control Cefta. Group 1 Group 2

Group 3 Group 4
(0.2% DMSO)
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
AST (U/L) 207.2£33.6  209.2433.7 118.4+13.3 118.2+13.4 150.844.0 149.4+39  139.2482 109.4+12.3 153.0+24.2 111.4+£59 118.4+13.3 97.2+4.4
BUN (mg/dl) 23.5+0.6 23.7+1.1 20.4+2.1 16.7+0.4 21.4+1.4 15.8+2.1 16.5£1.0 22.0+4.1 25.3+1.4 24.4+1.2 22.4+2.1 16.7+0.4
FBS(mg/dl) 137.549.8  176.7+22.4 103.2425.9 103.843.4 108.4+19.13 154.0£8.2 109.6+22.7 87.2+10.1 114.8420.9 115.8£5.0 103.2+25.9 139.843.4

Cholesterol(mg/dl) ~ 85.2+2.7 92.0+4.1 185.2+12.5 1452495 166.4+£2.23 164.2+1.5 187.2+16.4 141.0£7.7 182.0+14.8 174.0+14.7

WBC (x103//u L) 9.6+0.6 9.7+0.7 6.5+0.3 5.6+0.9 8.0+0.5 7.1+0.7 7.2+1.1 7.60+1.7 5.94+0.5 4.7+0.3

RBC (xlO6 /uL) 9.0+0.1 8.9+0.4 8.2+0.2 7.2+0.3 8.9+0.7 7.7+0.1 8.5+0.2 8.40+0.2 8.4+0.4 7.4+0.2
Hb (g/dl) 15.5+0.2 14.5+0.2 14.5+0.8 12.2+0.6 13.9+0.6 12.6+0.2 12.7+0.2 12.0+0.2 14.0+0.7 12.6+0.6
Het (%) 44.7£1.2 44.0+0.9 53.1+1.7 53.2+2.4 54.8+1.3 45.5+0.6* 51.5+2.4 33.2+1.6* 51.3+0.6 38.8+2.0*
MCV (fL) 54.5+0.8 54.24+0.7 53.1£1.7 53.2+0.5 50.7+£5.7 57.4+0.6 53.5¢1.3 50.4+1.4 53.7£2.0 51.8+1.6

185.2+£12.5 145.249.5
6.5+0.3 5.6+0.9
8.2+0.2 7.2+0.3
14.5+0.8 12.2+0.6

53.1+1.7 36.7+£2.4*

53.1£1.7 49.6+0.5

Mean + SEM (n=5), *p < 0.05 (Student’s r—test) significant relative to pre-treatment value.
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3.2 MINAa9aU Subchronic toxicity test Y943 galangin
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Y Y
' ] 1 ' v o w 2 9 o o
o lifinnuuanaediivedanyneludmues growth rate (Unw 3.3) ¥ 1

) Y
plrzdnyvesnynaned WeSeuieunungquaIugu (control) (M1519 3.3) Uona NG lunuawY

An1nAN14 patho-histology Y990 3022A 199 erlSeuifisununqualugy
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45
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00— 1]
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- 4 v X
. — - N — JE—
35 T 0 — [ T —Z @ A
o o L T xR - D Jan
. i % N = ) <~ N .'
o &8 0 X—F%F X §/ ?
25 —@———  control (0.2%DMSO)
O group 1 (galangin 10 mg/kg)
- v — — group 2 (galangin 20 mg/kg)
A aroup 3 (qalanain 10 ma/ka+ceftazidime 160 ma/ka
20 1 — —H#— — group 4 (galangin 20 mg/kg+ceftazidime 320 mg/kg
— — = — control (ceftazidime 320 mg/kg)
15 ] T T T T T T T T T T T 1
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3 Upn 3.3 Body weights of mice treated with galangin alone and in combination with ceftazidime for

90 consecutive days in comparison with the negative control.
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a b ¢ d e f
g h 1 ] k l

3 Umn 3.4 Morphology of main body organs of mice treated with galangin alone and in combination with

ceftazidime for 90 consecutive days in comparison with the 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; | = stomach.
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#1919 3.3 Effects of intraperitoneally administered galangin alone and in combination with ceftazidime for 90 days on relative

weight of the selected main organ (per 100g body weight) in mice. Group 1 = galangin 10 mg/kg BW/day,

Group 2 = galangin 20 mg/kg BW/day, Group 3 = galangin 10 mg/kg BW/day plus ceftazidime 160 mg/kg BW/day,

Group 4 = galangin 20 mg/kg BW/day plus ceftazidime 320 mg/kg BW/day, Cefta = Ceftazidime (320 mg/kg BW).

Control

Organ (g) (0.2%DMSO0) Control Cefta 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 0.001740.0000
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 0.005140.0034
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
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M1314 3.4 Blood chemistry and hematological studies on mice before and after subchronic treatment with galangin alone and in combination with ceftazidime for 90 days.
Group 1 = galangin 10 mg/kg BW/day, Group 2 = galangin 20 mg/kg BW/day, Group 3 = galangin 10 mg/kg BW/day plus ceftazidime 160 mg/kg BW/day, Group 4 =
galangin 20 mg/kg BW/day plus ceftazidime 320 mg/kg BW/day BW/day, Cefta = Ceftazidime (320 mg/kg BW).

Control (NSS) Control Cefta Group 1 Group 2 Group 3 Group 4
Parameter Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
AST (U/L) 2352429 235.5+£3.3 133.5£7.3 173.2+£31.8 190.2+49.2 128.5+7.5 181.7429.2 147.0+£16.6 257.7£92.0 249.0+45.4 185.6+£52.2 361.3+118
BUN (mg/dl) 23.540.6 23.740.6 26.5+3.3 25.5+1.0 33.7£2.5 33.0+£2.6 33.0+1.9 27.9£1.9 37.2+10.8 20.4+2.9 19.0£1.8 23.5+3.1
FBS(mg/dl) 138.0+9.3 142.2+7.6 186.0+13.6 216.7+3.0 151.7+7.1 153.049.1 180.0+22.4 180.5+40.9 168.5+4.9 224.2+22.2 195.3+27.1 224.3+41.3
Cholesterol(mg/dl) 86.5+4.8 91.5+4.6 111.749.5 93.249.9 100.7+5.0 85.5+6.1 101.2+6.3 88.0£11.5 110.2+8.8 92.7+7.9 107.0+£20.8 100.0+5.2
WBC (x10*//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 8.2+0.3 8.4+0.2
RBC (x10° /uL) 9.0£0.1 9.2+0.2 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 7.9£2.0
Hb (g/dl) 15.5+0.2 15.5+0.6 12.5+0.6 11.7+1.3 15.5+0.7 13.7+0.6 15.5+0.5 14.8+0.7 11.5+£0.9 11.7+0.6 12.0£1.0 12.3£1.6
Hct (%) 44.74£1.2 44.0+0.8 37.7+1.3 30.0+0.5 43.6+2.0 36.7+2.4* 40.2+1.9 33.4+1.0* 38.2+1.7 30.0+2.6* 37.3¢1.7 24.6+6.3*
MCV (fL) 53.2+0.4 53.5+0.2 51.51.1 47.5+0.6 50.5+0.6 50.0+1.0 49.9+0.3 53.6+3.2 47.4+1.9 48.9+0.5 51.4+0.4 49.2£1.5

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