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Introduction: Abiotic stress factors inhibit the proper protein folding and protein conformation. 
Due to unfolded protein accumulation, hydrogen peroxide (H

2
O

2
) is produced in endoplasmic 

reticulum lumen. H
2
O

2
 is one of the reactive oxygen species that are produced by the effects of 

drought and salinity stresses. Increased levels of ROS cause irreversible damage on the plant 
metabolism by oxidation of cellular components. Plants evolved efficient mechanisms to regulate 
ROS production and scavenging. These mechanisms include enzymatic antioxidants such as 
superoxide dismutase (SOD), catalase (CAT), peroxidases (POX), glutathione reductase (GR), 
ascorbate peroxidase (APX), and non-enzymatic antioxidants such as ascorbate, glutathione. In this 
study, antibiotic tunicamycin -which inhibits protein folding- is applied to Arabidopsis thaliana 
(L.) Heynh. to cause unfolded protein response in cellular compartments. And also drought and 
salinity stresses linked to unfolded protein response were investigated. 

Methods: 10 days old of A. thaliana seedlings were used as plant material. Six experimental groups 
were used in this study: (i) Control (ii) Drought (150 mM mannitol) (iii) Salinity (150 mM NaCl) 
(iv) Tunicamycin (5 mg/l) (v) Drought and tunicamycin (vi) Salinity and tunicamycin. The relative 
growth rate (RGR) was determined. H

2
O

2
 content of samples was also determined. SOD, POX, 

CAT, GR, APX activities and lipid peroxidation were detected as described by Uzilday et al. (2012). 

Results: Drought, salinity and tunicamycin induced antioxidant defense system of A. thaliana. 
Therefore, tunicamycin and drought stress application showed the greatest enhancement on SOD, 
CAT, POX, GR and APX enzyme activities as compared to other application groups. 

Conclusions: This report proved for the first time that the unfolded protein response induced the 
antioxidant defence system in A. thaliana. 
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Düşük Sıcaklık Öncesinde Mısır (Zea mays, Poaceae) Bitkisine 
Uygulanan Nitrik Oksit (NO) Düşük Sıcaklık Esnasında Apoplastik 

Antioksidan Enzimlerin Aktivitesini Düzenleyebilir
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Amaç: Bu çalışmada, düşük sıcaklık stresi öncesinde mısır (Zea mays L. cv. Arifiye-2) bitkilerine 
uygulanan nitrik oksidin (NO), bitki strese maruz kaldığında yapraklarda apoplastik antioksidan 


