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Table 1- Ingredient composition of the diets fed (1- 42 day)

Ingredients (%)

PN 48.99
Corn

L as Al 44,76
Soybean

Ligm 02 5 2.86
Oil

Cliud sl (50 1.41
Dicalcium phosphate

CulS 0.883
Calsite

Sl 0.335
Salt

el 5 JaSa 0.250
Vitamin supplements!

T e JaSa 0.250
Mineral supplements®

i -d 0.122
L-Lysine

Odisie Jl-sa 0.112
D-L-Methionine

Total 100
Calculated composition®

Crude protein (%) 24.56
ME (Kcal/kg) 3000
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Provided per kilogram of premix: 3600 KUI vitamin A, 800 KUI vitamin D3,
7200 Ul vitamin E, 720 mg vitamin B1, 2640 mg vitamin Bz, 4000 mg
pantothenic acid, 12000 mg nicotinic acid, 1200 mg vitamin Bs, 400 mg folic
acid, 6 mg vitamin Bi2, 800 mg vitamin Ks, 40 mg biotin, 100 gr Choline
chloride and 40 gr antioxidant.
p R e YY e GBae Glilpu o 8 e PO i) Bl e JaSe p KSLS 8 Y
s 8 e Yo a8 e 0 v (e clilpup K (L Y70 v cal il s
2Provided per kilogram of premix without Zinc: 40 gr manganese sulfate, 4
gr copper sulfate, 400 mg potassium iodide, 80 mg selenium (Na2SeO3).
3Crude protein is based on analytical values. Amino acids, MEn, values based
on table values from the National Research Council (1994).
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!'Mean Corpuscular Volume
2 Mean Corpuscular Hemoglobin
3 Mean Corpuscular Hemoglobin Concentration
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Table 2-Effects of zinc oxide nanoparticles on body weight and some carcass characteristics in quails

SEM P-value 90np 30np 10np caie JAS e JLAS La 3ol 5l
3.47 0.08 173.6™ 195.6"™ 183.6™ 184.8™ 187.8 ™ @ 255 053
Body weight

1.27 0.71 61.68™ 64.22™ 67.2™ 67.89 ™ 63.79™ (7)e2d
Carcass (%)

0.06 0.68 1.74m 1.83™ 1.89m 1.82m 2.05M™ (7) oS
Liver (%)

0.02 0.91 0.63™ 0.61™ 0.60™ 0.59m 0.54m (7) &k
Kidney (%)

0.01 0.57 0.21™ 0.23™ 0.18™ 0.25m 0.26™ (7) ool Sk
Pancreas (%)

0.01 0.57 0.48™  0.42™  0.40™ 0.42ms 0.38m (7) 53
Brain (%)

0.02 0.30 0.03™  0.05™ 0.04m™ 0.23m 0.06™ (7) ke
Spleen (%)

0.01 0.17 0.12™  0.06"™  0.11m™ 0.06 " 00gr (M) el peos
Bursa of Fabricius

850 JSe 8l &e 3K

Negative control without zinc supplementation
6ola3 (550 WSl Jsane a i o pma 2 SIS 5o 8 (e Ve (gula e J3S
Positive control contains 30 mg/kg diet of common form of commercial zinc oxide
(o aSHLS 5a a8 Shae) (595 asaS) &3 56 P
np: zinc oxide nanoparticles (30 mg/kg diet)
LSl o lutic LaA:SEM
SEM: The standard error of the mean
I (Fae 5
" not significant
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Table 3. Effects of zinc oxide nanoparticles on some hematological parameters of quails

adfle JAS e JHIS La el

SEM  P-value 90np 30np 10np  positive  Negative Parameters
15 005  49° 403% 415 3.8  411® (%) S lan
Hematocrit (%)

0.3 0.001 14.1* 147* 14.7+% 13,52 11.8" (9/d1) s 5K s0a
Hemoglobin (g/dl)

0.1 0.001 4.1° 3.1¢ 3.9%® 3.5P 2.3 (105/ml) 503 J sa
Red Blood Cell (10%/ml)

0.16 0.8 029™ 026™ 02 0.26™ 0.21™ (L0%/MI) i 52K
White Blood Cell (10%/ml)

5 0.02 157 & 140% 132° 1462 1402 (fl)daha.&sQeilLsﬂ
(fly MCV

18 0.7 33" 32m 31 40.5m™ 35.31™ Hobes (s gon (Siles
(pg) MCH

16 0.6 29.4"™ 305" 265™ 335™ 20.7% sk Oussan bt oS3l
(%) MCHC

(P<0.05) wituls s Llo e CBMWAT (sl,ls S yidie e Ggoa b iy 5o sl Silis
Means within same row with different letters differ significantly (P<0.05)
G0 JaSo w3l e J 1S
Negative control without zinc supplementation
ola3 90 Sl Jsare a8 8 a SIS o a S e Ve gula ofle JIS
Positive control contains 30 mg/kg diet of common form of commercial zinc oxide
(e p SlS Hua S e (0 et o3 56 mp
np: zinc oxide nanoparticles (30 mg/kg diet)
L Silee o ulic) gUASEM
SEM: The standard error of the mean
s (e 5t
" not significant
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Table 5- Effects of zinc oxide nanoparticles on some serum enzymes of quails
e JHES e JAS La il ok
SEM  P-value  4-1p v-np \-np Positive  Negative Parameters
B BTV B voN [N L\ PN |
13 027 315" 3304" 303.2"  403.2"  3496™ NGNS
Aspartate transaminase(U/L)
50l ol I
0.17 0.33 1017™ 1097 ™ 1193 ™ 638" 1306 ) ° o
Alkaline phosphatase(U/L)
U/L) 51855 sine 0T
1.4 001 368" 242° 408" 3.49° 9.12 ( _)“‘_“‘""f‘ o
Alanin Aminotransferase
5Ll
15 0.03 22.18°% 14.32% 1379 7.42° 13.17 % o

Lipase (U/L)

(P<0.05) sitlase Hlo me BYEAN (o)l S jiidie yue Bgoa b ciia, 5o lpSilbias
Means within same row with different letters differ significantly (P<0.05)
90 JaSe a3l e J i

Negative control without zinc supplementation

6ola3 (550 WSl Jsane a i oy a SIS 5o 8 (e Ve (gula e SIS
Positive control contains 30 mg/kg diet of common form of commercial zinc oxide
(eoan aSHlS Hua S (i) (550 a0l 536 np

np: zinc oxide nanoparticles(30 mg/kg diet)

LSilie o lutic gUa:SEM

SEM: The standard error of the mean

ol P

" not significant
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Table 4- Effects of zinc oxide nanoparticles on some biochemical parameters of quails

ale JLIS (A S Lasieloly
SEM  P-value 90np  30np  10Mp  pesitive  Negative Parameters
6.4 0.56 78.3™ 83.2™ 1015™ 113.7m™ 86.4™ S g 53
Triglyceride (mg/dl)
0.01 0.2 0.44™ 0.46™  0.38™ 0.45m™ 0.41m™ ol S
Creatinine (mg/dl)
0.8 0.23 0.07™ 0.07™ 0.09™ 0.09™ 0.04m afiens (gl
Direct bilirubin (mg/dl)
0.01 0.48 0.25™ 0.26™  0.26™ 0.27m™ 0.23™ U8 O ol
Total bilirubin (mg/dl)
0.03 0.26 1.86™ 1.75™ 159" 15" 1.59m e sall
Albumin (mg/dl)
0.06 0.41 33m™ 336™ 33™ 3.6™ 3.4m US 055
Total protein (g/dl)
0.6 0.08 6.4° 112 9.8%® 11.1¢ 7.7%® el Sy
Uric Acid (mg/dl)
13 0.05 232 2442 194 be 218 ¢ 180 ¢ Jsieal
Cholesterol (mg/dl)
1.2 0.05 3442 338 300° 317% 3292 KK
Glucose (mg/dl)
0.06 0.02 157.6%®  134° 1548 193.82 149.2% oal
Iron (ug/dl)
0.3 0.03 10.6° 11.3®  105° 11.52 10.66° el
13 0.01 7.9%®  7.38C 6.7 b 832 6.2°¢ caleum (mg{dl?
Phosphor (mg/dl)

9.4 0.01 1958 177.8% 148.2° 146.4° 56.4 ¢ 92
Zinc(ug/dl)

(P<0.05) witiliva Lls ane MRS (sl,ls S yidie 5 Bysm b ciis, 5o slag,Silie
Means within same row with different letters differ significantly (P<0.05)
90 e a8l i JAS
Negative control without zinc supplementation
$olad (590 Sl Jgare a8 s ma 2 SIS oo 8 L Ve gola olle JIK
Positive control contains 30 mg/kg diet of common form of commercial zinc oxide
(s022 p SIS Hua S (i) (590 ST )3 66 mp
np: zinc oxide nanoparticles (30 mg/kg diet)
L, Siles o lulicul sUsa 'SEM
SEM: The standard error of the mean
I (e 5
" not significant
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Figure 2- Renal section of quail: glomerulus,

Bowman's capsular space, proximal (P) and distal

(D) tubuls, hematoxilin-eosin, 400 X.
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Figure 4- Cross section in pancreas of quail:

Langerhans islets, pancreatic acinar cells.
Hematoxilin-eosin, 600 X.
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Figure 1- Renal section of quail: Descending and

ascending parts of Henle's loop, distal tubules (D),

hematoxilin-eosin, 1000 X.
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Figure 3- Hepato section of quail: central vein,
endothelial cells, erythrocyte and hepatocytes,
hematoxilin-eosin, 600 X.
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Abstract

BACKGROUND: Zinc oxide nanoparticles can be useful on liver, kidney and pancreatic function in
Japanese quail. OBJECTIVES: This study was conducted to evaluate the effect of different levels of
zinc oxide nanoparticles on liver, kidney and pancreatic function in japanese quails. METHODS:
For this purpose, 75 male one-day-old chicks were distributed in a completely randomized
experimental design into five treatments with five replicates of 3 birds each. A standard corn-
soybean meal based diet (basal diet) was formulated. The following treatments were applied: basal
diet with no zinc supplementation as negative control; basal diet plus 30 mg/kg diet includes
commercial zinc oxide as positive control, basal diet plus 10, 30 and 90 mg/kg diet of zinc oxide
nanoparticles (ZnO; np) respectively. RESULTS: The results indicated that serum uric acid
concentration was significantly reduced in group that received 90 mg/kg of ZnO; np as compared
with other experimental groups (p < 0.05). Highest and lowest concentrations of serum cholesterol
were observed in groups that received 30 mg/kg of ZnO; np and negative control respectively (p <

0.05). The serum Iron concentration was highest in positive control but it was significantly
decreased in 30 mg/kg of ZnO; np group (p < 0.05). The birds that received the diet with no zinc
supplementation had lowest and the birds that received 90 mg/kg of ZnO; np had highest serum zinc
concentration (p<0.05). Alanine aminotransferase activity was significantly increased in negative
control group as compare with other groups (p< 0/05). The highest and lowest activity of serum
lipase belonged to 90 mg/kg of ZnO; np and positive control groups, respectively. Hematological
results showed that some of the hematological parameters such as hematocrit, red blood cells and
mean corpuscular volume were elevated by ZnO; np, (p < 0/05). CONCLUSIONS: The present
results showed that firstly dietary zinc supplementation could provide the zinc needs in quails.
Secondly, there wasn't any differences in most parameters that was studied between the group that
received the commercial form of zinc oxide and the group that received 10 mg/kg of Zinc oxide
nanoparticles. As a whole, it can be concluded the use of 10 mg/kg of Zinc oxide nanoparticles for
nutritional requirement of zinc for quails is safe.

Keywords: Zinc oxide nanoparticles, Hematological parameters, Serum metabolites, Japanese quail



