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Table 1. Analysis of cumulative mortality variance R. padi in a completely random design
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Table 2. Lethal concentration values for AgNPs toxicity on R. padi after five days exposure.

Slope +

SE (J:iLgJ;-—YL A})LCgo (LﬁiLﬂv\;——Yb .,\>-)LC50 (LﬁiLﬂv\;——Yb .,\>-)LC25 o o

VA £ Y Y/ (£0/FF — YVFAY) Fe/eA (BO/FY =V Y) MNVY (V0/88 =\/VY) R. padi

L .2 Slope . 32 chi-square. il azb § 5| 3 6,8 Slyd 5L 5 me y5 &S Bl o Sais chls LCs
SE = standard error
LCso- Expressed in ppm (lower and upper limits) in 0.1 % probability
Chi-square testing linearity of dose-mortality response.
ppm) Mortality for the highest dose (169
e 3 YPPM 33 S w0 by e LCsp oty el 0l 033 opaess 53, Y/ 23Tl gl 2 LTsg Ll
bumﬂﬁfwﬁaﬁ.. Q\)bybbev\,i)w Lsuwww))é .,\..LL..:.& \'\‘\ppmg,.w&c.laffﬁaff
Sl R padic B bass o5 sl Gatls g mls (8 JS0) Sl (il alS o8 ol 5 clle
el ol 03ls OLES <Y’) JJJ;- BE L;AL..S ajr;.'r Qb: }.'L' L> ol



(18-161) T8 Jlo ¥ )l Y Al olide i Sl awas aslihss

L;asL.S/ 0,8 O3 $b L edd ;i R. padi éb s Ao s sl jasls 4 e @L"J—\" BPECS
Table 3.Description of the analysis of descriptive indicators of R. padi treated with AgNPs

P Slae ol il Sl 5 50 Eb sl edalie sl la 4 sldss cble
/A A £4/1) 0 Ay PPM)14
Y Y £0/\Y e Ay PPM\ .+
A YAt YV/Av Y4 Ay PPMo-
/0 oY Ye/NE Yo Ay PPMyo
oY VAR YY/\VO Yy Ay PPM\y/o
haad T 1 T || | | R A A i e e e |
90 b~ -
o0 f-
70~
-
b=
w
< sof-
8 ol
&«
&
30 —
20 b~ =
0 - -
° 1 1 1 1 Lasadunhalolodolobold
10 2 “w °0 "o 10

30 %0
DOSE (logarithmic scale)

A i D3 SU L ek Hleg laard w5 S e dos bl e B s sai-t S

Fig4- Logarithmic diagram of mortality percentage aphids treated with plant silver nanoparticles
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Table 4-Analysis of variance of pathological changes of Cupfer cell hyperplasia, cell infiltration in parenchyma and portal space,
degeneration and hyperemia in liver tissue
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Table5-Comparison of the average changes in the pathological changes of hyperplasia of the copfer cells, cell infiltration in the
parenchyma and portal space, degeneration and hyperemia in the liver tissue
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Similar letters in the column indicate a significant difference at the level of one percent. (P <0.05; Tukey test)
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Fig 5 - Central vein with peripheral hepatocytes (normal parenchyma) in the liver tissue of control mice
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Fig 8 - treated mice with a concentration of 169 ppm, blood collection in the vessels of the portal area (hypertension)
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Fig 9 - Degeneration damage in the group of mice treated with 169 ppm of plant silver nanoparticles
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Fig 10 - Infiltration into parenchyma (cell infiltration)
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Fig 11- Intra-port infiltration (intra-port cell infiltration) in the liver tissue of mice treated with 169 ppm
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Fig 12 - Cupfer cell hyperplasia in liver tissue of mice treated with 169 ppm
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Table 6- Analysis of variance of changes in the number of lymphocyte foci
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Table7- Comparison of the mean changes in the number of lymphocyte foci in kidney tissue in the presence of silver nanoparticles
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Similar letters in the column indicate a significant difference at the level of one percent. (P <0.05; Tukey test)
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Table 8- Analysis of variance of liver enzymes in mice treated with silver nanoparticles

Slie MS) Cle o (Sl w3 ke

Cr ALK PT oT bl Sl

ey ™ \CXTY YO R Y21 T | AR R PRVA R o 5l
ey AL ££8/1A A4/ 0 YA et
/NK Y/ Y4/AY YV/EV F
Yv/e \A/Y \Y/A \\/0 CV %

B P CY I N W \CEM): Lo ys 0 cja.wj.))‘.) ECT R U Nt L
Serum glutamic- pyruvictransaminase (PT)
Serum glutamic-oxaloacetic transaminase (OT)

Sl 5 A 5V ppm le ke Lo ,E D3 56 Giss 5l e ALK (S slae 5T Ol ke anglis

Y'Y



(114-181) 744 Jlo Y )l Y Al (elite te Sl aass aslda

o B O3 B L edd [l sled g oS sles 5T Olee eRlbe 4 lie—9 5

Table 9 - Comparison of the mean levels of liver enzymes in mice treated with silver nanoparticles
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Similar letters in the column indicate a significant difference at the level of one percent. (P <0.05; Tukey test)
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Table 10 - Analysis of variance of blood cells of mice treated with silver nanoparticles
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Table 11 - Comparison of the mean blood cells of mice treated with silver nanoparticles
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Similar letters in the column indicate a significant difference at the level of one percent. (P <0.05; Tukey test)
MCH: Mean corpuscular hemoglobin, MCHC: Mean corpuscular concentration, PLT: platelets or thromtocytes
count, HB: Hemoglobin, RBC: Red blood cell, WBC: White blood cell, PDW: Platelets distribution width,
RDW: Red distribution width, MPV: Mean platelets volume, HCT: Hematocrit, PCT: Procalcitonin, MCV: Mean

corpuscular volume
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Abstract

At present, the use of chemical pesticides is the main method of insect control. The use of nano-
green technology in the production of new pesticides can be considered and used as a complementary
method for pest control. Therefore, in the present study, silver nanoparticles (AgNPs) synthesized from
Citrus sinensis orange peel extracts. The synthesized nanoparticles were characterized with UV- visible
spectroscopy, X- ray Diffraction, and Transmission Electron Microscopy.The insecticidal effects of
silver nanoparticles on Bird cherry-oat aphid, Rhopalusiphum padi L. were conducted under laboratory
conditions in a completely randomized design with three replicates of each replication including 20
adult aphids with five concentrations (12.5, 25, 50, 100, 169 ppm) by Filter paper residue. The LC25,
LC50 and LC90 of the green synthesized AgNPs against aphids were 8.11 ppm, 30.08 ppm and,
362.61 ppm, respectively. The effects of silver nanoparticles on the liver and kidney tissues of 32 mice
were performed in four concentrations (0, 42, 48, 169 ppm) for three months by intraperitoneal
injection. Histological examination of the liver and inflammatory cells, hyperaplasia of copper cells,
digestion, and degeneration in the liver cells, and increased number of lymphocytes in the kidney tissue
were observed. Also, SGOP, SGPT and ALK enzymes increased (p <0.05) in exposure to silver
nanoparticles. In general, the results of this study indicate that the use of silver nanoparticles due to its
widespread use has adverse environmental effects.
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