FavYeal

¢

S pgle s

Ola S Alas Adiag clasd

VARV EW NI A{K
b (ol g — o Cullagy 488 ) 20 )l il IS ALl
O sie
Jla 3 <l 8L b e gacua ) U DNA Gl 5 sfilas) G il (205)))
(o
b g8
(o3 e Sgas)

Laial y il
Gl AU Lo oM 383 | adld L S0
) gdia Al
sl B Sa
(1400 idwl) (Auwass Jlu (10/8/1/3) :4<Lilily o jleds



KERMAN UNIVERSITY
OF MEDICAL SCIENCES

School of Public Health
In Partial Fulfillment of the Requirments for the Degree (MSc)

Title
Evaluation of oxidative stress and DNA damage caused by
Paraquat poisoning in animal model

By
(Soheila Alizadeh)

Supervisor/s
1-( Dr. Majid Hashemi) | 2-(Dr. Gholamreza Anani-sarab)

Advisor/s
(Dr. Hoda Amiri)
Thesis No: (10/8/1/3) Date:
(February,2022)



slSa

Ca]

S Gle sy 8 (i m (-4 ed- diie 53161 2,08 60 (PQ) &SI L rcilaa) g 4adba
Jslae g 4 a8 Canl (5508 IS Gle (ra s 5 o g (eulad IS il S0 e m (2 o
Gl (s gl Jagd pd 5o o)) it lalia jo <l €150 S Cale il (s s 2 20%
) 53 DNA ad sl g8l s (e (s8] 5823 8 e oaliinl alida (5 5LaS sla cullad
Cuans 5 DNA ol ¢ 58l s il (b)) 4aldas (ol Caan 3 )l 3 ga 5 &l S1 L L 4gal 5a
Ofiaad 50N VIVO =8 3 (aise Cus 8l 5l Jsl 50 SIS LG L dad e ) (U (sl
ol alide by Sl 5o S5l il il s

SISIL 38 L calita oy K6 2 i Sl g &) 28 2o (5 aldlae (g aallan (ol 2 1y,
mg/kg bw 3158) e 8 (Lhie ol 2 CC 5158 L iie JiS o5 ) all 05 8 210k o gasa
4 60 mg/kg bw 3158) z o5 8 (D 4 e ds 3158 adi 0 SG 55 o« S1L 30
555 R (422 S5 200 mg/kg bw 3155) 2558 (s A e dn ¢ 558 A e SG )
5050 b 1 G (5158 485 a6 laan) aiia 3 Jliga cAlia 4w e 49 50 mg/kg bw 31 5K)
G il WS Gt ) e dalail R A L G Gl Ciese e s
bl Gl @i b DNA el (Ferric Reducing Antioxidant Potential)FRAP
s a0 2 (Lactate Dehydrogenase) LDH &) s s 8 o 3l b (Jlu slie Sa S
DA o0l 2)5a (P1) 2 a5 b s e sl 5 Hoechst s el S, b (b e
A ) GRS ol I8 ) 508 a8 5 lS ey sla il 8 £

«357=c 481.8=all) sl L WU cnd)l GalS Gely Gl SIL L 4galse sy
Oz i 28 J i€ o 5 KL aulia jo cilide s o5 8 10 (320.6=-<310.8=2¢320.8=¢
5 Olive moment e 2, e (53 6 b Cunsiil )3 DNA sl (5 o1 (i Cul
5 (17220 2.12=2 ¢1.73=¢ «0.88=c «0.58=ill) :25 i s cuu Tail moment
Hoechst sl K @l sl s (1,13 ¢1.16=2 0.88=¢ 0.36= 0.15=3l))
O JES oy KL dndia jo @lsSHL 200 mg/kg bw b 4ealse 5 Saisisl sla Joba
Se Gl 8 4 saie O SIL e 5o B8 A L3Sl Gl 38 61.04% « %11.58
cla il il cual ASs 09 K 3020010 009/2 5305 K )3 2aa 10 41/5 o e 4o b Cav 8l
gy by 550 5 oallas Wi sl ¢ 5ol slaling Cualia (l 51 (5 saiaa (L Calis

s S il 50 Sl 5 5 550 Cpiaan g alS 5o Jgaiplad) 5 g T ¢ 580 g e s By il



s il cudailae g S Jlad g gl nS) e il W Giely <l SIL g pfdanil g iy
D e Cunsiil (sla Jsla 50 DNA (sla iy (luss Sely gl ) G il (ol a0 S
SS9 B G ) S a3 S5m0 GUSY () s (b)) 2 in vivo dayl 3
duala 50 ja LDH ol Uil 8 5 DNA el 2155 250 & SIG L dgal o 50 (sl slie
o Ol (5 028 a gl ge 0 An S L 2 Sy 50 S G aae Ol (S0 gilanS) e i) )
Agidin 28L Jise ) Ol pw )2 25055 (0 4S DNA ol 5 sailanul G il dlag) (a pead 4
igd e by g addle GBSl o) slag i sha S 5 i sla 0 Kals 258 (e

iN Vivo day) d ¢ dsba Cuan (DNA Gl ¢ gilasas) (s yial il S) L 1 g alS clals



Abstract

Background and objectives: Paraquat (PQ, 1, dimethyl-4,4-
bipyridylium dichloride-1) in the group of bipyridine herbicides is a rapid
contact herbicide that works by diverting electrons from photosystem |
(PSI) into the chloroplast. PQ is the second best-selling herbicide available
as a 20% solution Paraquat is used in different regions of lran under
different climatic conditions and different agricultural activities. There is
evidence that DNA damage may be caused by exposure to paraquat. The
objective of this study was to evaluate oxidative stress, DNA damage and
cytotoxicity induced by paraquat in peripheral lymphocyte cells in vivo as
well as pathological changes in various tissues.

Methods: For this purpose, 28 male Wistar rats in 6 different groups
were poisoned by paraquat gavage. Group A (negative control group with
2 cc distilled water gavage) Group B (30 paraquat mg / kg bw gavage,
once daily for three days) Group C (60 mg / kg bw gavage, once daily
gavage, For three days) group D (gavage mg / kg bw 200 once) group E
(gavage 50 mg / kg bw for three weeks, twice a week (total 6 times
gavage)). blood samples were taken from the hearts of rats after during
the poisoning period. Oxidative stress, DNA damage, cell membrane
integrity, serum lactate dehydrogenase (LDH) and cytotoxicity, were
investigated by Ferric Reducing Antioxidant Potential (FRAP) test, alkaline
comet assay, measuring serum lactate dehydrogenase (LDH) and
Hoechst staining and flow cytometry with propidium iodine (PI)
respectively. The lung, kidney and liver tissues were also examined
pathologically

Results: Exposure to paraquat reduced the total antioxidant
capacity (a = 481.8, b = 357, ¢ = 320.8, d = 310.8, e = 320.6) in different

groups compared to the control group. Comet test results showed DNA



damage in peripheral blood lymphocytes. The values of olive moment and
tail moment was as follows: (A =0.58,B=0.88,C=1.73,D=2.12, E =
1.72) and (A =0.15,B=0.36, C=0.88,D = 1.16, E = 1.13). Based on the
results of Hoechst staining, apoptotic cells increased from 11.58% to
61.04% in the presence of 200 paraquat mg / kg bw compared to the
control group. Paraquat exposure increased lymphocyte death by 41.5%
in group D and 99.2% in group E. Pathology of different tissues showed
an increase in the thickness of alveolar septa, hyaline membrane
formation and necrosis in lung tissue, gromerole atrophy, necrosis,
atrophy and dilatation of renal tissue, as well as necrosis and inflammation
in liver tissue.

Cuncolusion: Paraquat induced oxidative stress and activated
antioxidant protection. This oxidative stress induced breaking DNA
strands in peripheral lymphocytes in vivo. Evaluation of serum lactate
dehydrogenase level showed loss of cell membrane integrity in the
presence of paraquat. The trend of DNA damage and increased LDH
levels were both the result of paraquat oxidative stress in rats. Regarding
the widespread side effects of this toxin, especially oxidative stress and
DNA damage that can be effective on carcinogenesis, it is suggested to
make and / or introduce more appropriate and less dangerous alternatives
instead of this pesticide.

Keywords: Paraquat, Oxidative stress, DNA damage, Cytotoxicity, in

Vivo
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