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Arecoline hydrobromide has been demonstrated to regulate 
cellular survival and male reproduction. However, the 
specific roles and regulated genes of arecoline hydrobromide 
in spermatogenesis are poorly understood. This study aimed 
to investigate the effects of arecoline hydrobromide on 
spermatogenesis and associated transcriptome changes. The 
spermatogenic cell line GC-1 cells were treated with arecoline 
hydrobromide to determine the effects of proliferation and 
apoptosis for arecoline hydrobromide in vitro. The ICR mice 
were treated with arecoline hydrobromide by intragastric 
administration. The testes and epididymis were used for sperm 
count, HE staining, apoptosis detection and transcriptome 
analysis. Cellular morphology was significantly altered and 
the number of apoptotic cells increased with increasing 
concentration and duration of arecoline hydrobromide 
treatment, and cell proliferation was inhibited. Animal 
experiments showed that the spermatozoa in the experimental 
groups were significantly reduced compared with that in 
the control group. Transcriptome sequencing was executed 
for testes of four-week arecoline hydrobromide treated 
mice, which identified 181 significant up-regulated genes 
and 159 significant down-regulated genes which were then 
analyzed with gene ontology (GO) and revealed some 
testicular development and hormone-related pathways. The 
results verified that arecoline hydrobromide inhibited the 
proliferation and promoted the apoptosis of GC-1 cells, and 
caused a decrease in the number of spermatozoa and an 
increase in level of testosterone in mice. 

Key words: Arecoline hydrobromide; GC-1 cells; Apoptosis; 
Spermatogenesis.
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Áóëî ïðîäåìîíñòðîâàíî, ùî ã³äðîáðîìèñòèé àðå-
êîë³í ðåãóëþº âèæèâàííÿ òà ðåïðîäóêö³þ ÷îëîâ³-
÷èõ ñòàòåâèõ êë³òèí. Îäíàê, áðàêóº ïîâíîãî ðîçó-
ì³ííÿ ñïåöèô³÷íèõ ðîëåé ³ ðåãóëüîâàíèõ ãåí³â ã³äðî-

áðîìèñòîãî àðåêîë³íó â ïðîöåñ³ ñïåðìàòîãåíåçó. Ìå-
òîþ öüîãî äîñë³äæåííÿ áóëî âèâ÷èòè âïëèâ ã³äðî-
áðîìèñòîãî àðåêîë³íó íà ñïåðìàòîãåíåç ³ àñîö³éî-
âàí³ çì³íè òðàíñêðèïòîìó. Ñïåðìàòîãåíí³ êë³òèíè 
ë³í³¿ GC-1 îáðîáèëè ã³äðîáðîìèñòèì àðåêîë³íîì, 
ùîá âèçíà÷èòè âïëèâ ïðîë³ôåðàö³¿ òà àïîïòîçó in
vitro. Ìèøàì ç ²íñòèòóòó âèâ÷åííÿ çëîÿê³ñíèõ ïóõ-
ëèí ââîäèëè ã³äðîáðîìèñòèé àðåêîë³í âíóòð³øíüî-
øëóíêîâî. ßº÷êà ³ ïðèäàòêè ÿº÷îê âèêîðèñòîâó-
âàëè äëÿ ï³äðàõóíêó ñïåðìàòîçî¿ä³â, çàáàðâëåííÿ 
ãåìàòîêñèë³íîì-åîçèíîì, âèÿâëåííÿ àïîïòîçó òà 
àíàë³çó òðàíñêðèïòîìó. Ìîðôîëîã³ÿ êë³òèí ñóòòºâî 
çì³íèëàñü, ³ ê³ëüê³ñòü àïîïòè÷íèõ êë³òèí çá³ëüøè-
ëàñü ³ç ï³äâèùåííÿì êîíöåíòðàö³¿ ³ òðèâàëîñò³ îá-
ðîáêè çà äîïîìîãîþ ã³äðîáðîìèñòîãî àðåêîë³íó. Òà-
êîæ áóëî çàô³êñîâàíî ³íã³áóâàííÿ ïðîë³ôåðàö³¿ êë³-
òèí. Åêñïåðèìåíòè çà ó÷àñò³ òâàðèí ïðîäåìîí-
ñòðóâàëè, ùî ñïåðìàòîçî¿äè â åêñïåðèìåíòàëüíèõ 
ãðóïàõ áóëè çíà÷íî çìåíøåíèìè ïîð³âíÿíî ç êîíò-
ðîëüíîþ ãðóïîþ. Ñåêâåíóâàííÿ òðàíñêðèïòîìó áó-
ëî ïðîâåäåíî çà âèêîðèñòàííÿ ÿº÷îê ìèøåé, ÿêèì
ââîäèëè ã³äðîáðîìèñòèé àðåêîë³í âïðîäîâæ ÷îòè-
ðüîõ òèæí³â. Ðåçóëüòàòè ñåêâåíóâàííÿ ïîêàçàëè 
181 ñóòòºâèé ãåí ³ç ïîçèòèâíîþ ðåãóëÿö³ºþ ³ 159 
ñóòòºâèõ ãåí³â ³ç íåãàòèâíîþ ðåãóëÿö³ºþ, ÿê³ çãîäîì 
ïðîàíàë³çóâàëè çà äîïîìîãîþ îíòîëîã³¿ ãåíó (GO) ³ 
âèÿâèëè äåÿê³ øëÿõè é ïðîöåñè ðîçâèòêó â ÿº÷êàõ, 
ïîâ’ÿçàí³ ç ãîðìîíîì. Ðåçóëüòàòè ï³äòâåðäèëè, ùî 
ã³äðîáðîìèñòèé àðåêîë³í ³íã³áóº ïðîë³ôåðàö³þ ³ 
ñïðèÿº àïîïòîçó êë³òèí GC-1, à òàêîæ ñïðè÷èíÿº 
çìåíøåííÿ ê³ëüêîñò³ ñïåðìàòîçî¿ä³â ³ ï³äâèùåííÿ 
ð³âíÿ òåñòîñòåðîíó â ìèøåé.

Êëþ÷îâ³ ñëîâà: ã³äðîáðîìèñòèé àðåêîë³í, êë³òèíè 
GC-1, àïîïòîç, ñïåðìàòîãåíåç.
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