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Abstract

BACKGROUND: Azadirachta indica has been widely
used as environment-friendly organic materials because of
its insecticidal properties. This study was carried out to
investigate the acute toxicity and the subacute toxicity of
Azadirachta indica extract(AlE) in rats.

METHODS AND RESULTS: For the oral acute toxicity
test, Sprague-Dawley rats were gavaged with 2.0 g/Kg bw
of AIE. The LDs value was greater than 2.0 g/Kg bw for
both male and female rats. For the subacute toxicity study,
rats were treated with AIE at doses of 0.5, 1.0, 2.0 mg/Kg
bw once a day for 4 weeks(n=10 animals per each group).
There were no significant changes in body weight, food
intake and water consumption observed during the
experimental duration. In addition, no difference of relative
kidney weight was observed among all treated groups.
Serum creatinine level in the AIE 2.0 g/Kg group increased
significantly compared with that of control group in male
rats, but serum blood urea nitrogen was significantly
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decreased in a dose-dependent manner (p<0.05). Significant
increase of serum cholesterol levels were observed in all
AIE groups, compared with the control group, in the female
rats (p<0.05). However, histopathological examination of
the kidney did not reveal any significant lesions in all
groups.

CONCLUSION: On the basis of results, it could be
concluded that oral administration AIE didn’t cause any
toxic response in kidney, except the increased serum
cholesterol.

Key words: Azadirachta indica extract, Kidney, Subacute
toxicity
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etk AEFEER HedldAlapt et &
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Indica) =5 W AA, 11, £ 52 ohekst F-97 et
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Table 1. Composition of active ingredients in Azadlirachta indica extract used in this study

Active ingredients (g/Kg)

Azadirachtin A Azadirachtin B

Deacetylsalannin

Salannin Total

8.2 3.45

1.65 512 18.42

o]g-3lo] Blood urea nitrogen(BUN), Cholesterol(CHO),
Creatinine(CREA), Inorganic phosphorous(IP), Triglycerol
(TG), Total protein(TP), Uric acid(UA) &= S743I31th
X fA k= 115, pH, Urine-Creatinine(U-CREA), Urine-Glucose
(U-GLU), Urine-Inorganic phosphorous(U-IP), Urine-Blood
urea nitrogen(U-BUN), Urine-Uric acid(U-UA)el| tiis)
B3k

AgEENA AET A 10% T4 T=Udor 1
JA1A  Hematoxylin-Eosin(H&E) 9413} Periodic Acid
Schiff(PAS) A& o] 245 ¥ 3 Fsrdu| 4 0 =2 400
Hjol| 4] st

SAHXzE|

2o ek BARA]LS SAS(version 9.2, SAS Institute
Inc., Cary, NC, USA) 213 o]gaioltt AldEd F
ofw ¥} tjxrte] zlolE Hlwal] 91kl general linear
procedure® 41313101 pairwise t-testE ©]&3t]

9z} 0.05 Gl H7Fsksith
Zar ¥ oF

FEYE

B Ao AREE g E ARS] Fraddee 24 A
7}, azadirachtin A 8.2 g/Kg, azadirachtin B 3.45 g/Kg,
deacetylsalannin 1.65 g/Kg, salannin 5.12 g/Kg°.% %
18.42 g/Kg®] azadirachting ¥t tHTable 1).
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Fig. 1. Changes of body weights of male(@) and female

(O) Sprague-Dawley rats after oral administration of

Azadlirachta indica extract.
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Fig. 2. Changes of body weights of male(A) and
female(B) Sprague-Dawley rats after oral administration
of Azadirachta indica extract of dose in control (@), 0.5
2/Ke(O), 1.0 2/Ke(V¥) and 2.0 g/Kg(A).
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uf 2l7ke] Aol Folgsko] TRkl uhet foHow
7Rkl Haskoleh & AlfelA ARE #1872 Ashafa
5(2012)2] AolA ARGE Ha8ER1 0.3 g/Kgoﬂ H]3l6.6
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Table 2. Relative kidney weights of oral administration of Azadirachta indica extract in male and female

Sprague-Dawley rats for 4 weeks

Sex Concentration (mg/Kg) Kidney (Left) Kidney (Right)
Control 3.91+0.40 3.87+0.38
0.5 4.03+0.30 3.99+0.34
Male
1.0 3.73+0.38 3.84+0.35
2.0 4.01+0.40 4.06+0.33
Control 3.58+0.26 3.51+0.29
0.5 3.67+0.23 3.63+0.27
Female
1.0 3.62+0.34 3.66+0.42
2.0 3.85+0.31 3.75+0.34

"Relative kidney weight was expressed as a relative percentage to the whole body weight
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Ao Az, SR S7F8IAAL TG freld o2 fiasiglt], o= {5

, aAdTe] A Aol AFAGS s FE©] lipolysis g SN 9T TGE
(Selim et al, 2013), A5 APt dF o] Ws}e} 7]3L 8% LDL(Low density lipoprotein)-CHO-> 57}a}

oo

WA BEEvhe B Ba7k QT Chan, 2005).
ToME HFEEE] WHERFo] AFol7t SEelA Al
X G AR S8 dF AHY FES B
om, A1g Ay} F AA T CHOE ¢ AHE4 Fo
T8 &0l FTIHE FF ozl vlE foHow Frkst
Aot FReA Wl BES HATHp<0.05). W, TG
Fe] BE AREA Fofro] tixgte] HlE] oo
asielon, FReE Ttk ZFol7t ¢lSith Ashafa
5(2012)¢] AFNME PERFHAZ HEd | 7] FEES
21 sk AT Folgk A gjzrtel Hls) CHOE 124

1} HDL(High density lipoprotein)-CHO< #4A1#A &
9 FHAHEC] to® FAFE A8 AdToEs &
< CHO7} S7kehttarl Bansigivk 5t v Al a2 7F
0 AFellA E5 F TGS el aEEo] F7kelth whetA
B Aol E Gl FFEES Foiol 8l lipolysis
7F AsjEa 4% F CHOL 578t ©]i= LDL-CHO®]
<7kl HDL-CHO®| #48h7] wlito 2 3k e HE
ol dFow felv= Zow Azd.

AFHE = A5e AAME IR Table 49 o] B
o] AIEA Folell A FoAQl Afol= KolA| it

=

Table 3. Effects of Azadlirachta indica extract on kidney markers and lipid profiles in male and female Sprague-Dawley

rats for 4 weeks

Male (g/Kg)

Female (g/Kg)

Parameter
Control 0.5 1.0 2.0 Control 0.5 1.0 2.0
(rr}i;/lgL) 26.62+5.332 24.33+4.63* 17.15+4.32¢ 19.58+3.18> 24.43+5.22 25.51+3.96 26.83+5.24 28.72+5.16
CREA b b b a
(mg/dL) 0.65+0.09°  0.65+0.10 0.64+0.07°  0.73+0.08 0.62+0.06 0.63+0.05 0.66+0.08 0.67+0.06
(mgli) dr) 13.84+1.36 13.67+1.02 13.32+1.12 13.54+1.05 13.77+0.88 14.26+0.81 14.03+2.57 14.28+1.05
UA 541+1.60 5.18+0.97 543+1.12  4.92+0.96 3.89+0.62 4.25+0.75 4.56+1.40 4.55+0.37
(mg/dL)
(HE;SSL) 89.80+7.46% 86.68+11.54%b 79.24+10.31bc 77.97+9.68 103.02+11.32¢ 108.32+13.23Pc 118.42+24.412> 126.90+17.86*
(m;/GdL) 33.56+6.09 27.04+13.68 30.43+17.43 36.07+5.45 71.74+14.77% 52.12+11.71¢ 63.39+12.53> 53.59+6.97Pc

Values (mean+SD) with different alphabetical superscript along a column are significantly different at p<0.05

Table 4. Urinalysis of oral administration of Azadirachta indica extract in male and female Sprague-Dawley rats for 4

weeks
Male (g/Kg) Female (g/Kg)
Parameter
Control 0.5 1.0 2.0 Control 0.5 1.0 2.0
Gravity 1.04+0.01 1.04+0.01 1.04+0.01 1.04+0.01 1.05+0.01 1.06+0.01 1.06+0.00 1.06+0.01
pH 8.33+1.15 8.67+0.58 8.67+0.58 8.33+0.58 9.00+0.00 9.00+0.00 8.33+0.58 8.33+0.58
&g%ﬁ; 66.53+11.44 66.20+8.13 60.00£19.51 59.60+£9.68 78.23+16.71 84.95+2.09 79.98+15.10 77.20+12.42
U-GLU
(mg/dL) 27.71x15.14 31.02+4.80 30.59+10.09 27.47+1090 26.73+6.37 23.62+0.07 25.95+6.79  27.31+5.34
U-IP 5.85+2.33 3.72+1.42 4.07+2.06 4.00+0.13 7.60+3.31 7.27+8.69 8.32+5.92 8.44+5.90
(mg/dL)
([ril-:/[illi) 979.64+23.82 979.51+17.42 975.28+22.46 979.56+23.55 971.91+38.47 965.69+30.49 955.67+11.24 965.50+24.22
U-UA

18.38+4.02

(mg/dL) 16.61+1.96

15.27+4.45

15.79+4.20

18.57+2.27  17.58+0.59  16.90+2.54  15.45+1.75
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Fig. 3. Effect of Azadirachta indica extract on the kidney microscopic findings of Sprague-Dawley rats after oral

administration for 28 days.

Panel A, Control H&E 400X; Panel B, 0.5 g/Kg H&E 400X; Panel C, 1.0 g/Kg H&E 400X; Panel D, 2.0 g/Kg H&E 400X;
Panel E, Control PAS 400X; Panel F, 0.5 g/Kg PAS 400X; Panel G, 1.0 g/Kg PAS 400X; Panel H, 2.0 g/Kg PAS 400X

e, A 4 o FE 2AegQ Wt gl
A H&E S} PASS A3t 4002 23 Avh= Fig. 37}
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0.5 g/Kg = H=eoll 27} 543 1047 3 Folst A3 Al
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Al (vepacid) < 902 54k 0.08, 0.16, 0.32 g/Kg2 Foldt
735 AgzA A AP #EE S a(Rahman et al, 2002),
| T4 1.6 g/Kg Fol= s A%ellA 28(congestion)
o} 2 A9 AIEL] 7 (renal tubular epithelial cells
degeneration), $AH" W 4(eosinophilic protein) ¥ 3}
5 A Alwd W (renal tubule lumen) W3}e} AFATE
Z(glomerulus)®] d#EH(angiectasis) &2 2154 0]
BuE7|% 9t Deng ef al, 2013). & Aol
HFEE 470 AR, S8 L8 Folvt BrelA
2] AP A o) Aol AEEA| oksith

ool A¥E FHst] & wf & Aol HFEEY =
AT EANDE E3l LDso> 5 g/Kg ooz w313l
oh S, 45310 WYzt AA HEEE 05, 1.0,
0 g/Kg= H=olAl B-Fo9g A3}, CREA®] 11839
FEE FoTdA fFodoz Frks oy = o Al
¥ A3R1 BUNS 8394 o fhasigit gt oA

oM dF A A A3%2] TG7F BE AP EEFolrolA

gui'\’

P

sl on YREEe] Foldo] T/FsE CHOt 5
7Fo 2 lipolysis Aell7} W& = 2o Azbdct A
o) AW A A BE AFEAFT A ol
o] BEEA okt b HEEEe) iR Al &
oM % FdxHs 7P vehd s Alglshd A%
o 5498 nAA= g Zow et

3, Han¥} Kim (2013)2 71522 AMSEE W
A & (unprocessed materials), 2.4, 592} 1|93
& 4 #5835 E(pure compound) ¥ - Thoksh Als
o] 545 Wkt Ad FAedN ErEEEe 540l
AUAEY FEERT wton, 330 ARE e Feu
F2 9 Al wE o] Akl Basklt) wbA,
71 AL gl 9] A AR H e FERS1e
=8 55 TR MAsteR st HEFA 9 E4
AT DAIME o5 EAISHA slod, f7lEdAA Alxd A
b EFEES e AR ARl Slo] alld
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