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Chemotherapeutics are widely recognized for their adverse 
side-effects during anti-cancer regiments. One of the com-
plementary approaches to circumvent this dilemma could 
be the exploitation of natural compounds, which could op-
timally counteract the cellular damages during chemothe-
rapy. The present study ventures to evaluate the natural 
flavonoid, Chrysin (5, 7-dihydroxyflavone) for its thera-
peutic immunomodulatory properties along with the che-
motherapeutic drug, Cyclophosphamide (CP). Male Wistar 
albino rats were utilized for this study. Assays were con-
ducted for Acute Toxicity, Hemolysis, Phagocytosis, Natural 
Killer (NK) cell cytotoxicity, and oxidative stress. RT-PCR, 
ELISA and Western Blot were performed to assess the ex-
pression of inflammatory markers. Assay results such as 
Phagocytosis Index ( 0.009 ± 0.001), NK Cell cytotoxicity 
(61.10 ± 4.99 % ), expression of Perforin (0.45 ± 0.05 
fold) and Granzyme (0.86 ± 0.01 fold ), hepatic antioxida-
tive enzymes GSH (27.75 ± 1.54 �g/mg ), SOD (7.10 ±
± 0.35 U/mg) and CAT (249.06 ± 31.30 mM/Min/mg) 
and splenic hepatic antioxidative enzymes GSH (20.88 ±
± 0.74 �g/mg), SOD (7.10 ± 0.35 U/mg) and CAT (249.06 ±
± 31.30 mM/Min/mg) among the CP-treated groups were 
compared with those for the CP+Chrysin treated groups 

which were evaluated to be significantly increased with 
values of 0.016 ± 0.001, 82.73 ± 2.87 %, 0.77 ± 0.08 
fold, 1.11 ± 0.02 fold, 47.60 ± 3.02 �g/mg, 08.97 ± 
± 0.42 U/mg, 467.19 ± 15.92 mM/Min/mg, 29.02 ± 
± 1.59 �g/mg, 5.17 ± 0.94 U/mg, 310.29 ± 
± 9.1330 mM/Min/mg, respectively. Histopathological 
examination indicated that CP+Chrysin treated groups 
could recover from cellular damage triggered during the 
CP treatment. Results indicate the cytoprotective role of 
Chrysin, which  in turn, could be reliably administered as 
a complementary therapy along with CP during chemo-
therapy.
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ÖÈÒÎÏÐÎÒÅÊÒÎÐÍÈÉ ÂÏËÈÂ ÕÐÈÇÈÍÓ 
(5, 7-ÄÈÃ²ÄÐÎÊÑÈÔËÀÂÎÍÓ) ÍÀ ÒÂÀÐÈÍ, 
ßÊÈÌ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÎ ÂÂÎÄÈËÈ 
ÖÈÊËÎÔÎÑÔÀÌ²Ä

Õ³ì³îòåðàïåâòè÷í³ ïðåïàðàòè øèðîêî â³äîì³ ñâî-
¿ìè íåñïðèÿòëèâèìè ïîá³÷íèìè åôåêòàìè ï³ä ÷àñ 
ë³êóâàííÿ îíêîëîã³÷íèõ çàõâîðþâàíü. Îäíèì ³ç äî-
äàòêîâèõ ï³äõîä³â äî âèð³øåííÿ ö³º¿ äèëåìè ìîæå
áóòè âèêîðèñòàííÿ ïðèðîäíèõ ñïîëóê, ÿê³ ìîæóòü 
îïòèìàëüíî ïðîòèä³ÿòè ïîøêîäæåííþ êë³òèí ï³ä
÷àñ õ³ì³îòåðàï³¿. Ìåòîþ öüîãî äîñë³äæåííÿ áóëî
îö³íèòè ïðèðîäíèé ôëàâîíî¿ä, õðèçèí (5,7-äèã³äðî-
êñèôëàâîí), íà ïðåäìåò éîãî òåðàïåâòè÷íèõ ³ìóíî-
ìîäóëþþ÷èõ âëàñòèâîñòåé ó ïîºäíàíí³ ç õ³ì³îòå-
ðàïåâòè÷íèì ïðåïàðàòîì öèêëîôîñôàì³äîì (ÖÔ). 
Ó öüîìó äîñë³äæåíí³ âèêîðèñòîâóâàëè ñàìö³â-àëü-
á³íîñ³â ìèøåé ë³í³¿ Â³ñòàð. Áóëî ïðîâåäåíî äîñ-
ë³äæåííÿ ãîñòðî¿ òîêñè÷íîñò³, ãåìîë³çó, ôàãîöèòîçó, 
öèòîòîêñè÷íîñò³ ïðèðîäíèõ ê³ëåð³â (ÏÊ) òà îêñè-
äàòèâíîãî ñòðåñó. Äëÿ îö³íêè åêñïðåñ³¿ ìàðêåð³â 
çàïàëåííÿ áóëî âèêîðèñòàíî ÏËÐ-ÇÒ, ²ÔÀ òà 
Âåñòåðí-áëîòòèíã. Òàê³ ðåçóëüòàòè äîñë³äæåííÿ, ÿê
³íäåêñ ôàãîöèòîçó (0,009 ± 0,001), ð³âåíü öèòî-
òîêñè÷íîñò³ ïðèðîäíèõ ê³ëåð³â (61,10 ± 4,99 %), 
ïîêàçíèêè åêñïðåñ³¿ ïåðôîðèíó (0,45 ± 0,05 ðàç³â) 
òà ãðàíçèìó (0,86 ± 0,01 ðàç³â), àíòèîêñèäàíòíèõ 
ôåðìåíò³â ïå÷³íêè, GSH (27,75 ± 1,54 ìêã/ìã), 
ÑÎÄ (7,10 ± 0,35 îä/ìã) òà êàòàëàçè (249,06 ± 
± 31,30 ìêÌ/õâ/ìã), à òàêîæ àíòèîêñèäàíòíèõ 
ôåðìåíò³â ñåëåç³íêè ³ ïå÷³íêè, GSH (20,88 ± 
± 0,74 ìêã/ìã), ÑÎÄ (7,10 ± 0,35 îä/ìã) ³ êàòàëàçè 
(249,06 ± 31,30 ìêÌ/õâ/ìã) ó ãðóïàõ, ÿêèì ââîäèëè 

© ²ÍÑÒÈÒÓÒ ÊË²ÒÈÍÍÎ¯ Á²ÎËÎÃ²¯ ÒÀ ÃÅÍÅÒÈ×ÍÎ¯
²ÍÆÅÍÅÐ²¯ ÍÀÍ ÓÊÐÀ¯ÍÈ, 2024 



82 ISSN 0564–3783. Öèòîëîã³ÿ ³ ãåíåòèêà. 2024. Ò. 58. ¹ 5

Ðåôåðàòè ñòàòåé, îïóáë³êîâàíèõ â «Cytology and Genetics», ¹ 5, 2024 ð.

ÖÔ, ïîð³âíÿëè ç ïîêàçíèêàìè ãðóï, ÿêèì ââîäè-
ëè ÖÔ+õðèçèí. Áóëî âèÿâëåíî çíà÷í³ ï³äâèùåííÿ 
çíà÷åíü: 0,016 ± 0,001, 82,73 ± 2,87 %, 0,77 ±
± 0,08 ðàç³â, 1,11 ± 0,02 ðàç³â, 47,60 ± 3,02 ìêã/ìã,
08,97 ± 0,42 îä/ìã, 467,19 ± 15,92 ìêÌ/õâ/ìã, 
29,02 ± 1,59 ìêã/ìã, 5,17 ± 0,94 îä./ìã, 310,29 ±
± 9,1330 ìêÌ/õâ/ìã, â³äïîâ³äíî. Ã³ñòîïàòîëîã³÷íå 
äîñë³äæåííÿ ïîêàçàëî, ùî ãðóïè, ÿê³ îòðèìóâàëè 
ÖÔ+õðèçèí, ìîãëè â³äíîâèòèñÿ ï³ñëÿ ïîøêîäæåí-
íÿ êë³òèí, âèêëèêàíîãî ë³êóâàííÿì çà äîïîìîãîþ 
ÖÔ. Ðåçóëüòàòè ïîêàçàëè öèòîïðîòåêòîðíó ðîëü 
õðèçèíó, ÿêèé ìîæíà ââîäèòè â ÿêîñò³ íàä³éíî¿ 
äîäàòêîâî¿ òåðàï³¿ ó ïîºäíàíí³ ç ÖÔ ï³ä ÷àñ õ³-
ì³îòåðàï³¿.

Êëþ÷îâ³ ñëîâà: õ³ì³îòåðàïåâòè÷í³ ïðåïàðàòè, öèêëî-
ôîñôàì³ä, õðèçèí, çàïàëåííÿ, òîêñè÷í³ñòü.
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