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Based on the above background, the problem that can be formulated is : can 

okra (Abelmoschus esculentus) pods ethanol extract administration be able to 
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maintain the number of preantral and antral follicles of mice (Mus musculus) 

exposed by carbon black. 

1.3  Research Purpose 

This study aims to determine the effectiveness of Okra (Abelmoschus 

esculentus) pods ethanol extract in maintaining the number of preantral and antral 

follicles of mice (Mus musculus) exposed by carbon black. 
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Exposure to carbon black particles from the environment can enter the body 

through inhalation from the air (Lee et al., 2011). Carbon black particles are then 

deposited in the lungs and some very small particles (ultrafine particles) will 

translocate into the blood circulation slowly and continuously (Hendawan et al., 

2017). Kim et al. (2014) explained that carbon black particles can settle on blood 

cells or non-specific organs and stimulate the innate immune response in the body. 

Carbon black particles enter the lungs and then interact with lung epithelial cells 
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and alveolar macrophages. These cells will secrete pro-inflammatory cytokines, 

which then circulate in the bloodstream. Continuous exposure results in systemic 

disorders of the body (Niwa et al., 2008). Exposure to carbon black also results in 

disruption of cell mitochondrial metabolism. These metabolic disorders are caused 

by mitochondrial dysfunction and will increase the production of Reactive Oxygen 

Species (ROS). Carbon black exposure also increases the production of Reactive 

Nitrogen Species (RNS). The release of ROS and RNS will increase the release of 

inflammatory responses such as IL-6 and TNF-α. The expression of IL-6 and TNF-

α can affect the integrity of cell membranes, causing a decrease in cell viability, 

resulting in cell death (Niranjan et al., 2017; de Almeida Rodolphoa et al., 2021).�

Hendrawan et al. (2018) stated that ultrafine particles deposited in the lungs 

can increase the production of free radicals. ROS is one of the reactive free radicals 

produced in the body. Certain levels of free radicals are beneficial for the body, but 

excess production can cause physiological disturbances in the body (Giriwijoyo, 

2007). The imbalance between the production of free radicals and their elimination 

by the body's protective mechanisms can result in oxidative stress (de Barboza et 

al., 2017). ROS can induce the activation of caspase-3 which can cause cell death 

(Madyawati et al, 2015). Caspase-3 is the main caspase that functions in the 

regulation of cell apoptosis (Widjiati et al., 2020). The increased expression can 

cause degenerative diseases (Anggraini et al., 2018). Luderer et al. (2022) stated 

that caspase-3 activation can cause the death of the granulosa cells surrounding the 

oocyte. The granulosa cell death also affects the oocyte death. 

�� ,�7,+"� (�"%��)!�',)"#�)�'$�*�+(�$%�+*)�+�,�� !��&�+3�"�+�!"4�� !��

"&,#, 3� ��%�+*)�� !��%�") ,4, 3�����%���%"+,)"#(�.	"3* ,�"�+����%,�"5�/0�I2���,6!�%�
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The hypothesis proposed is that the administration of okra (Abelmoschus 

esculentus) pods ethanol extract can maintain the number of preantral and antral 

follicles of mice (Mus musculus) exposed by carbon black.


