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) Frankel and Reitman 45yl s dusdll (Biolabo) 4855 o sieas (Kit) s2c aladinly cluldll o3a ¢yl
¢ (1968) Lindsay s Sedlak) 4ikl @, ( GSH-PX)Glotathon Peroxidase ail ¢ (1957
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O sine (33 el aly T6 dlaladl) lo T3 dlalaall G515 T6 5 T4 el g 43)is (P<0.05) Ligine eV
T3 D lalaal) we 43jlie T1 Alelaall (P<0.05) Lsina i 38 AST 35 3 Lol CAT 5 ALT 385 & <D laladl)
SOD a3l Ll A33ls «T5 5 T4 Geileladl) e T6 5 T3 cdlaleall (P<0.05) Lisine cisii S T6 5 T5 5 T4
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@D gy g ciat adl) B SausY) Clpdise B aalll g d Aile 1) Aygilil Galadl cilipia ABLa) 8l 1(2)d saad)

aildl) £ Uadl) o gial) < alaall
ALP CAT SOD AST ALT gl il O 551
6.24+ 49.11 119.16 129.24 287.21 5.85 7.06 437.63 T1
b 0.96=+ € 0.93+ a2.90+ 0.44+ a0.17+ d15.46=+
3.65+ 54.95 119.14 151.67 280.70 6.06 6.58 452.64 T2
ab 2.87+ b4.53+ | ab3.59+ 0.05+ abc 0.19+ | cd 11.64+
2.85+ 57.52 127.88 155.65 268.10 6.03 7.05 484.61 T3
ab 2.52+ b5.71+ b 2.90+ 0.34+ ab 0.05+ 13.51=
abc
4.60+ 65.78 118.66 159.65 241.07 5.38 6.02 494.27 T4
a 7.57+ ab 1.48+ c5.71+ 0.52+ bc 0.39+ | ab 6.96+
2.48+ 61.68 120.36 169.45 237.14 5.07 5.40 505.54 T5
ab 2.77+ a0.68+ € 6.97+ 0.36+ c0.51+ a4.56+
0.96+ 50.76 115.21 162.04 266.03 6.27 5.88 467.73 T6
b 5.65+ ab 5.17+ b7.13+ 0.39+ € 0.02+ bcd 2.37+
% NS % k NS %k k L;j.'\.u.a
4, sizal)
(s 594 & INS¢(P<0.05) * Ly Lash Ly gina CLIAT s o) 3 gand) (pana Adlida Ci g Jaad (Al by il
¢ Ml o e pas/aila 16 9 8 Apaady Ay gilil) uladl) iy S ALa) T3 9 T2 ¢ (Al (o) B ks Alalaa T1 2 Blalaall
L) il A8l T6 ¢ A1 gil o il aaS/aile 16 98 Ay Ll il o Alasal) 4y gilil) (uladl) ciliy o AdL) T5 9 T4
cile pS / pila 10 Apeady

5] Clabime cilapiily SpaSsm 0Bl LLE 5 (ROS) sl sl #l) il JIa (@hall sleal) G
zl cus( De Vega et al ., 2016 Lin et al ., 2016 ¢« Williams et al ., 2004) sl =% & (SOD)
e A2y N Ball el 2l die Mg Al Ayl sauSOU saliaall gl AU AT g aleady amSgym skl
3 T5 alaleall 8 2] 138 (s5ise (a3 s (Altan et al ,2003) cabill (e dand) Llead 2uSE lga) 52L)
all el Al Byl e 528U aliasS Jary Guladll o Cam 3008 sl plas Tl Jias & culadll 550 I agny
3 Glapy) oo paall Aadal) adlsall o eia pulas gLl yoiey WS (1992 ¢(y5,5a05 JONNSON) (saall 2y wias
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sda cali Cua (2003 «Chow and Gaetke ) ( Cu-Zn-SOD )) &l jhgenss Lalis & clijll e iy
<Maltais et al ., 2013) LS siall ity debiall Gl (03855 3auSY) lalias o g lall & aga 550 Cilagi))
& SOD JI eﬂj Ll 8 cpeatll juéy L 1aag (2013 Palumaa ¢ Angelova et al ., 2011 <2007 <Brewer
ol sl EDlelea 3 MDA I ssiase (alial) usdy 5008 laliae Jalis & Gl (s ¢ ulall Zila) <D lalas
Sl selsia) DA e 5208 salias (ailad L el Al LLLY el Aila) dlalee IS5 ¢ i Gyl aiad)
i sl Clolime EDA 2 yaae (- Prathna et al ., 2010) (c¥suilly coligidall) el dsall (e ael)
Lol 5alyys 5208y slims allai aed b Alledl) Sl 038 2e b 38 ks (2007 « Prior ) (CsB s A cilislid)
32U saliadll clayy)

CsodinesSHsS pann () g B gy TIokad) Alalas ysla Juma (b olsines g i) of Baad AST ¥ daallys
2l (& Laalgive g li5)) ) Lage ALT 5 AST leias 2 il (g 230 (3 i 35 (hall slea¥) o adinall
Gllliall ) giey 8 Glapl) el Llis é salll el Galadl jaatl) 1 ols (2006 <Preston and Richard)
) st e il ol Jasd 3 ¢ A (aleal) i dihuael€ e jalias e 3sS6KI algy dalal)
Jax A8all age suae & Agasl (alea¥) ol Laal palal) W) g LaeY) (alal) e ) de s
5 T4 goleledl 8 AST apil (s5ise mlass) Wi (2000 « Stryer) LaisSsula) bG8l £ (uS 0y (ana
a5 (Mohamed et al ., 2022 ) 5283 slaall 550 M gy @lls ¢ lpnd Aiyylay pinad) (ulail) 4ps o< 8 T5
ooladll b Al clalea ek a3 3 SOD 5 (sflislll aiil (gsise g i) Laadly 3) Lipas il 4yl i L
O AR 538155 5 psliany Guladll LG I ag ALP gac W) 3liu sl il Lalis gyl o) Lo lpad diphay aiiad)
Bastian et al ., T4 ouSo bl papn Llis 52l & culadll 530 je jelyy 88 ALP J) Llis & (uladl) L8k

3 (2000 ¢ iuall) aval) danal 3 () Jaee 33l e (5asedl 138 Jany 3 <(Abdollahi et al ., 2013¢ 2010)
salll LalSat) aay ALP ayiif i saly oy ¢ pall Ly 8 ALP sl Lol 505 (i awsall 38 (a1 Jane 5315
bl 8 ¢V 13 25235.(2011 <Sharma and Chouhan) 2l & (il ausaliy dpca¥) Slleal) Jaxa
gl Calull J S S 2mp Yl om0 585 (aliaily Uape 458 Y ol Jas (6 ALP o
Sty ALP Llas gl (2010 ¢ Guleall aie s Gl ) Legualiaiialy ) shuadlly o sandl€l) (al illee 8 pgal) D3 (ppalial
sl a3 Jims 3 ALP syl Lalis sal3l Dot aay aay (aad) cVane 5055 D3 i Cilygians 5205 Luls) 155
.(Kumara et al., 2013 ¢« Chiou et al ., 1999) 4] Jeasi Lo o dagiill ol 3éml Auhall o204

Lsansass aall cilia -2

gl 3SR 585 8 B Y aall Aygn pall laaall ey 8 Apadl) c e L8l ) (3) Jsaad) il i
Ofilelaal) ae Z3)ae T6 5 T3 5 TL clabaall Lygine Conii)) LS Dalaal) 48 e 4jlie T2 Alelaall (P<0.05) (s5ine
s TL Alebaall e A3lae Ligina I T5 5 T4 5 T3 5 T2 cdlabaall ciels sl (mala 385 35 T5 5 T4
5T3 5 T2 cdleladl Lgine )l LS cdlalaal) 4y ao 43)ie T1 Alslaall (P<0.05) Lisina cualyil Jy i &I 353
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T2 cOlaladll cgiis T6 5 T2 5 T cdlalaal) ga 560 T4 albaall (P<0.01) Lisina 5 88 ey ud) 55

o Ailie TL Alalaal) 5 Lygina 03855 iyl 28 Ayhall Lesall Gy 3 W« T6 5 TL cdled) e T5 5 T3 5

Al ) Cigyh ind Apum gl pall lia b aall g5 e ) sl Gl i Bilie) Ll 2( 3)dsaal

O D8 e - : e N
duaal) LDL | ceShsmall | oy Sl J jif < f‘; jf j;\ B
4 Al Al 7 R N
0.22+3.24 119.89 977.67 185.84 238.21 044 +5.16 | 301.83 T1
a 10.65+ € 2.54+ 429+ a3.89+ a b2.67+
0.71+ 2.15 107.69 1152.21 166.35 204.45 0.27+£3.71 332.85 T2
b 7.044+ b 37.96+ 5.45+ b 3.85+ b a2.25+
0.06+2.07 103.95 1213.93 169.19 205.95 0.02+ 3.69 304.56 T3
b 13.78+ ab 16.73+ 5.94+ b2.24+ b b 5.56+
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Abstract:

The technology of green synthesis of nano-metals is considered promising,
as it produces environmentally friendly nano-metals in larger quantities and
can be used at low levels in broiler diets, which reduces the amount excreted
in the bedding and thus reduces environmental pollution. This experiment
was conducted in the farm of Al-Anwar Poultry Company in Al-Anwar
Governorate. Babel, for a period of 35 days from 11/28/2022 to 1/2/2023,
during which the physiological and productive response to adding copper
nanoparticles and copper nanoparticles loaded on papaya plants to the diet
of broilers under conditions of environmental stress (heat stress) was
studied. | used 360 unsexed broiler chickens (Ross-308), and the
experimental chickens were prepared from the Al-Anwar Company
hatchery in Babil Governorate. The chickens were raised on the floor in
cages (pens) with 18 cages, dimensions of 1.5 x 1 m?, and the floor was
covered with sabus with a thickness of 4-5 cm. In addition to the paper
brush. The experimental treatments included (0, 8, and 16 mg/kg of Cu and
NPs, 8 and 16 mg/kg of Cu loaded on papaya plants, and 10 mg/kg of
papaya feed, for treatments (T1, T2, T3, T4, T5, and T6, respectively. All
experimental treatments were exposed to a temperature of (34+1°C) in all
study periods. The results showed a significant superiority of the T5
treatment in the concentration of glutathione peroxidase, and a significant
improvement in the MDA (Malondialdehyde) concentration in favor of the
T5 and T6 treatments. It was also shown that there was a significant
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improvement in the concentration of the enzyme AST (Aspartate
aminotransferase), glucose, and heat shock protein in the blood of the birds
of treatment T4 and T5. It appeared that the activity of the enzyme SOD
(Superoxide dismutase) and immunoglobulin IgM in treatment T5 and ALP
(Alkaline phosphatase) and immunoglobulin 1gG and protein increased
significantly. In treatment T4, respectively, there was a significant
improvement in uric acid concentration in favor of treatments T2, T3, T4,
and T5 compared to the rest of the treatments. All addition treatments also
significantly improved the level of cholesterol compared to the control
treatment, and the concentration of IgA increased significantly for
treatments T3, T4, and T5. There was a significant increase in the relative
weight of the Fabricia pouch and Fabricia guide in the T2 treatment birds.
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