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ABSTRACT 

Indonesia has several volcanic systems. Ie Seu'um is one of the hot springs 

in the Seulawah Agam volcanic system, Aceh Besar District, Aceh, Indonesia, used 

as a residential area, agriculture, animal husbandry, and ecotourism. The analysis 

of arsenic levels in the water, sediment, and WUS hair samples in the Ie Seu'um 

geothermal area was done using the validated GF-AAS method. The results 

revealed that the hot springs contained 0.1667 mg/L arsenic, or 16 times higher than 

the acceptable quality standard, leading to residents’ water sources being 

contaminated with arsenic. The river sediment samples showed arsenic 

contamination between 2.56-6.86 mg/kg (51-137 times higher than the quality 

standard). 9 out of 10 respondents were also positive for arsenic (54.59-164.57 

mg/kg) based on the women hair samples.  
The female genitalia can be exposed to arsenic through the use of water 

when washing, douching, bathing, swimming, bathing or in the work environment. 
Studies have been carried out on the effects of arsenic exposure through vulvar 
baths on uterine damage through oxidative (H₂O₂, MDA, SOD) and inflammatory 
(histopathological and TNF-α). The study was conducted in vivo using female 
Rattus norvegicus. The concentration of arsenic is adjusted to the level of arsenic 
in the geothermal area of Ie Seu'um Aceh, Indonesia, namely K1: 5 mg/L, K2: 0.8 
mg/L, K3: 0.3 mg/L, dan K4: 0.01 mg/L (concentration of quality standards). The 
frequency of immersion in each treatment group was: 2,4,6,8 weeks. The duration 
of immersion for 2.5 hours/day was adjusted to the length of time female workers 
grabbed oysters submerged in estuary water. The levels of H₂O₂, MDA, and SOD 
were measured using a UV-Vis spectrophotometer. Determination of TNF-α levels 
using the ELISA method. Observations of inflammatory cell infiltration were 
known through HE staining and observations were made using TopView software. 

Arsenic exposed through the vulva can increase H₂O₂ levels in uterine 

tissue, even at standard concentrations (0.01 mg/L) exposed for a short time (2 

weeks). SOD levels decreased when exposed to arsenic concentrations of 5 mg/L, 

0.8 mg/L, and 0.3 mg/L for more than 2 weeks. Even though the exposure occurred 

for a long time (8 weeks), SOD was still able to catalyze oxidants when exposed to 

the permissible standard concentration (0.01mg/L). Arsenic exposure through the 

vulva resulted in lipid peroxidation, as indicated by increased MDA levels in uterine 

tissue. Increased MDA levels occurred when exposed to arsenic concentrations of 

5 mg/L, 0.8 mg/L, 0.3 mg/L, and 0.01 mg/L for ≥ 2 weeks. Oxidative effects also 

cause the emergence of inflammatory cells in the uterus. Exposure to arsenic 

concentrations of 0.8 mg/L and 0.3 mg/L through the vulva for more than 4 weeks 

can cause chronic inflammation. At concentrations of 5 mg/L, chronic inflammation 

can occur even after only 2 weeks of exposure. Inflammatory cell infiltration 

releases TNF-α in the uterus when exposed to arsenic at concentrations of 5 mg/L, 

0.8 mg/L, and 0.3 mg/L, as well as at the permissible standard concentration (0.01 

mg/L) if it occurs for ≥ 42 days. The vulva is able to absorb arsenic perfectly. 

Arsenic exposure through the vulva can cause oxidative effects, reduce antioxidant 

levels in the uterus, and result in the formation of lipid peroxides. In addition, it also 

increases the infiltration of inflammatory cells and chronic inflammation and causes 

the appearance of the cytokine TNF-α. 
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