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IW LV NQRZQ WKDW D GH¿FLHQF\ RI FDUERK\GUDWHV LQ SUHJQDQW ZRPHQ OHDGV WR D GHOD\ LQ LQWUDXWHULQH GHYHORSPHQW LQ WKH IHWXV� FDXVLQJ VWUHVV 

LQ WKH PLWRFKRQGULD� 7KH OLYHU LV KLJKO\ VXVFHSWLEOH WR R[LGDWLYH VWUHVV� WDNLQJ LQWR DFFRXQW WKDW LW LV ULFK LQ PLWRFKRQGULD� 7KHUH LV D ODFN RI 
VWXGLHV RQ WKH SDQFUHDV RI DQ R൵VSULQJ ZKRVH PRWKHUV UHFHLYHG SRRU QXWULWLRQ�

The aim of the study ± LGHQWL¿FDWLRQ DQG VWXG\ RI WKH KDUPIXO H൵HFWV RI SDUWLDO IRRG GHSULYDWLRQ LQ SUHJQDQW ZRPHQ RQ WKH WLVVXHV RI WKH 
SDQFUHDV DQG OLYHU RI WKH R൵VSULQJ�

Materials and methods. 7KH VWDWH RI R[LGDWLYH-DQWLR[LGDQW KRPHRVWDVLV LQ WKH WLVVXH RI WKH SDQFUHDV DQG OLYHU ZDV GHWHUPLQHG LQ 6� UDWV� 
ZKLFK ZHUH GLYLGHG LQWR 4 JURXSV� FRQWURO JURXS� QHZERUQ UDWV� 1-PRQWK-ROG UDWV� �-PRQWK-ROG UDWV� 7KH PRGHO RI SDUWLDO IRRG GHSULYDWLRQ ZDV 
DSSOLHG WR PRWKHU UDWV RI WKH VWXGLHG JURXSV GXULQJ SUHJQDQF\�

Results. 7KH VWXG\ RI OLSLG SHUR[LGDWLRQ LQGLFDWRUV LQ WKH SDQFUHDWLF WLVVXH RI QHZERUQ UDWV VKRZHG WKH SUHVHQFH RI DFWLYDWLRQ RI OLSLG 
SHUR[LGDWLRQ� IQ WKH WLVVXH RI WKH SDQFUHDV� WKH DFWLYLW\ RI VXSHUR[LGH GLVPXWDVH GHFUHDVHG VLJQL¿FDQWO\ LQ WKH 4WK H[SHULPHQWDO JURXS EHORZ 
WKH FRQWURO E\ 4��2� (S�0�01)� 7KH VDPH KDSSHQHG ZLWK WKH DFWLYLW\ RI FDWDODVH� 7KH XVH RI SDUWLDO IRRG GHSULYDWLRQ LQ PRWKHUV OHG WR WKH 
DFWLYDWLRQ RI OLSLG SHUR[LGDWLRQ LQ WKH KHSDWRF\WHV RI UDW SXSV� LQ SDUWLFXODU� WKH PD[LPXP FRQWHQW RI GLHQH FRQMXJDWHV LQFUHDVHG UHOLDEO\ E\ 
���4� (S�0�01)� DQG UHDFWLYH VXEVWDQFHV RI WKLREDUELWXULF DFLG ± E\ 64�4� (S�0�01) LQ WKH �UG H[SHULPHQWDO JURXS FRPSDUHG WR WKH FRQWURO 
JURXS� IQ WKH �UG H[SHULPHQWDO JURXS� WKHUH LV D VKDUS GHFUHDVH LQ WKH DFWLYLW\ RI VXSHUR[LGH GLVPXWDVH DQG FDWDODVH� DQG LQ WKH 4WK JURXS� WKH 
LQGLFDWRUV EDODQFH RXW DQG DOPRVW UHDFK WKH WDUJHW OHYHO RI WKH FRQWURO JURXS�

Conclusions. $ KLJK SUREDELOLW\ LQ WKH GHYHORSPHQW RI OLYHU SDWKRORJLHV ZLWKLQ RQH PRQWK DIWHU ELUWK DQG D FRPSOLFDWHG FRXUVH RI 
SDQFUHDWLF GLVHDVHV DW DOO VWDJHV RI WKH H[SHULPHQW KDV EHHQ SURYHQ�
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У ɫɬɚɬɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɜɟɞɟɧɨ ɲɤɿɞɥɢɜɢɣ ɜɩɥɢɜ ɱɚɫɬɤɨɜɨʀ ɯɚɪɱɨɜɨʀ ɞɟɩɪɢɜɚɰɿʀ ɭ ɜɚɝɿɬɧɢɯ ɧɚ ɬɤɚɧɢɧɢ ɩɿɞɲɥɭɧɤɨɜɨʀ ɡɚɥɨɡɢ 

ɬɚ ɩɟɱɿɧɤɢ ɩɨɬɨɦɫɬɜɚ� ȼ ɨɞɧɨɦɿɫɹɱɧɢɯ ɳɭɪɹɬ ɪɨɡɜɢɬɨɤ ɨɤɫɢɞɚɬɢɜɧɨɝɨ ɫɬɪɟɫɭ ɡɿ ɡɧɢɠɟɧɧɹɦ ɚɤɬɢɜɧɨɫɬɿ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨʀ ɫɢɫɬɟɦɢ 
ɭ ɬɤɚɧɢɧɚɯ ɩɟɱɿɧɤɢ ɫɹɝɚɽ ɫɜɨɝɨ ɦɚɤɫɢɦɭɦɭ� ɬɨɞɿ ɹɤ ɭ ɬɤɚɧɢɧɚɯ ɩɿɞɲɥɭɧɤɨɜɨʀ ɡɚɥɨɡɢ ɞɨɫɥɿɞɠɭɜɚɧɿ ɩɨɤɚɡɧɢɤɢ ɡɚɡɧɚɸɬɶ ɧɚɣɛɿɥɶɲɢɯ 
ɡɦɿɧ ɧɚɩɪɢɤɿɧɰɿ � ɦɿɫɹɰɹ ɜɿɞ ɧɚɪɨɞɠɟɧɧɹ� Ɍɨɦɭ ɦɨɠɧɚ ɝɨɜɨɪɢɬɢ ɩɪɨ ɜɢɫɨɤɭ ɣɦɨɜɿɪɧɿɫɬɶ ɪɨɡɜɢɬɤɭ ɩɚɬɨɥɨɝɿɣ ɩɟɱɿɧɤɢ ɭ ɬɟɪɦɿɧ ɨɞɢɧ 
ɦɿɫɹɰɶ ɩɿɫɥɹ ɧɚɪɨɞɠɟɧɧɹ ɿ ɡɪɨɫɬɚɧɧɹ ɪɢɡɢɤɭ ɪɨɡɜɢɬɤɭ ɭɫɤɥɚɞɧɟɧɨɝɨ ɩɟɪɟɛɿɝɭ ɡɚɯɜɨɪɸɜɚɧɶ ɩɿɞɲɥɭɧɤɨɜɨʀ ɡɚɥɨɡɢ ɡ ɧɚɪɨɞɠɟɧɧɹ ɞɨ � 
ɦɿɫɹɰɿɜ ɫɩɨɫɬɟɪɟɠɟɧɧɹ�

Ключові слова: ɨɤɫɢɞɚɬɢɜɧɢɣ ɫɬɪɟɫ� ɩɿɞɲɥɭɧɤɨɜɚ ɡɚɥɨɡɚ� ɩɟɱɿɧɤɚ� ɯɚɪɱɨɜɚ ɞɟɩɪɢɜɚɰɿɹ� ɜɚɝɿɬɧɿɫɬɶ�
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Сɬɚɬɬɹ ɩɨɲɢɪɸɽɬɶɫɹ ɧɚ ɭɦɨɜɚɯ ɥɿɰɟɧɡɿʀ 

Introduction. 7KURXJKRXW SUHJQDQF\� WKH GHYHORSLQJ 
IHWXV UHOLHV HQWLUHO\ RQ WKH PDWHUQDO HQYLURQPHQW IRU 
QXWULWLRQ� 7KH LQWUDXWHULQH VHWWLQJ VHUYHV DV D SLYRWDO 
GHWHUPLQDQW LQ WKH LQWUDXWHULQH SURJUDPPLQJ RI FKURQLF 
GLVHDVHV LQ DGXOWKRRG� HQFDSVXODWHG E\ WKH FRQFHSW NQRZQ 
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DV WKH )HWDO 2ULJLQ RI $GXOW 'LVHDVH ()2$') >1@� 3UHJQDQF\ 
DQG HDUO\ SRVWQDWDO GHYHORSPHQW FRQVWLWXWH PHWDEROLFDOO\ 
LQWULFDWH SHULRGV IRU ERWK WKH PRWKHU DQG R൵VSULQJ >2@�

&DUERK\GUDWH GH¿FLHQF\ LQ SUHJQDQW ZRPHQ LV 
UHFRJQL]HG IRU LQGXFLQJ LQWUDXWHULQH JURZWK UHWDUGDWLRQ LQ 
WKH IHWXV� WULJJHULQJ VWUHVV LQ WKH PLWRFKRQGULD� D FUXFLDO 
RUJDQHOOH LQ HQHUJ\ SURGXFWLRQ� 0LWRFKRQGULD� SLYRWDO LQ 
DHURELF UHVSLUDWLRQ� XWLOL]H R[\JHQ DV WKH ¿QDO HOHFWURQ 
DFFHSWRU� KRZHYHU� WKH FRQVHTXHQFH LV WKH K\SHUSURGXFWLRQ 
RI UHDFWLYH R[\JHQ VSHFLHV (52S) DQG 52S E\SURGXFWV 
>�� 4@� :KLOH ORZ OHYHOV RI 52S DUH HVVHQWLDO IRU VSHFL¿F 
HQ]\PDWLF UHDFWLRQV DQG VLJQDOLQJ SDWKZD\V� DQ H[FHVV 
SUHVHQFH OHDGV WR R[LGDWLYH GDPDJH WR PDFURPROHFXOHV� 
2[LGDWLYH VWUHVV HQVXHV ZKHQ WKHUH LV DQ LPEDODQFH EHWZHHQ 
52S SURGXFWLRQ DQG DQWLR[LGDQW HQ]\PHV UHVSRQVLEOH 
IRU FRQYHUWLQJ 52S LQWR OHVV KDUPIXO PROHFXOHV >�@� 7KH 
PLWRFKRQGULDO HOHFWURQ WUDQVSRUW FKDLQ� DFWLQJ DV ERWK D 
VRXUFH DQG WDUJHW RI 52S� W\SLFDOO\ FRH[LVWV ZLWK R[LGDWLYH 
VWUHVV LQ FDVHV RI PLWRFKRQGULDO G\VIXQFWLRQ >6@�

7KH OLYHU LV KLJKO\ VXVFHSWLEOH WR R[LGDWLYH VWUHVV 
EHFDXVH RI LWV ULFKQHVV LQ PLWRFKRQGULD DQG LQWHJUDO UROH 
LQ QXWULHQW PHWDEROLVP >�@� 9DULRXV FKURQLF OLYHU GLVHDVHV� 
VXFK DV QRQDOFRKROLF VWHDWRKHSDWLWLV� H[KLELW KHLJKWHQHG 
PDUNHUV RI R[LGDWLYH VWUHVV RIWHQ DFFRPSDQLHG E\ WKH 
DFFXPXODWLRQ RI GDPDJHG RU G\VIXQFWLRQDO PLWRFKRQGULD 
>8@� SWXGLHV LQYROYLQJ LQWUDXWHULQH JURZWK UHWDUGDWLRQ LQ 
R൵VSULQJ UHYHDO HYLGHQFH RI KHSDWLF R[LGDWLYH VWUHVV� )RU 
LQVWDQFH� QHZERUQ SLJV H[SHULHQFLQJ JURZWK UHWDUGDWLRQ 
GLVSOD\HG HOHYDWHG OHYHOV RI KHSDWLF DOSKD-1-DFLG 
JO\FRSURWHLQ DW ELUWK� VLJQLI\LQJ V\VWHPLF R[LGDWLYH VWUHVV 
LQ KHSDWRF\WHV >�@� 3UR-�DQWLR[LGDQW EDODQFH FRXOG GHSHQG 
RQ JHQHWLF SRO\PRUSKLVP RI GHWR[L¿FDWLRQ OLYHU HQ]\PHV� 
)RU LQVWDQFH� DFFRUGLQJ WR cytochrome P-4502E1 (CYP2E1)
SRO\PRUSKLVP� WKHUH LV D KLJKHU FRQFHQWUDWLRQ RI GLHQH 
FRQMXJDWHV LQ WKH EORRG DQG ORZHU SODVPD FDWDODVH DFWLYLW\ 
LQ WKH LQGLYLGXDOV ZLWK “rapid metabolizers” JHQRW\SH 
FRPSDUDWLYHO\ ZLWK WKH SHUVRQV ZLWK “slow metabolizers”
JHQRW\SHV >10@�

&RPSDUDWLYHO\ SRRU DWWHQWLRQ KDV EHHQ SDLG WR 
SDQFUHDWLF G\VIXQFWLRQ GHVSLWH WKH IDFW WKDW LW PD\ IRUP 
WKH EDVLV IRU LGHQWLI\LQJ ULVN JURXSV SURQH WR JODQGXODU 
GLVHDVH� 7KHUH LV D ODFN RI VWXGLHV IRFXVLQJ RQ WKH 
IXQFWLRQDO VWDWH DQG PHFKDQLVPV RI SDQFUHDWLF G\VIXQFWLRQ 
LQ FKLOGUHQ ZKRVH LQWUDXWHULQH GHYHORSPHQW RFFXUUHG XQGHU 
WKH LQÀXHQFH RI DGYHUVH HQYLURQPHQWDO IDFWRUV GXULQJ 
PDWHUQDO SUHJQDQF\� $PRQJ WKRVH LQÀXHQWLDO IDFWRUV� DQ 
XQEDODQFHG GLHW LQ SUHJQDQW ZRPHQ� FKDUDFWHUL]HG E\ D 
GH¿FLHQF\ LQ SURWHLQ DQG RWKHU HVVHQWLDO QXWULHQWV SOD\V 
WKH PDLQ UROH� 7KH PHFKDQLVPV RI SDQFUHDWLF FHOO GDPDJH 
LQ YDULRXV SDQFUHDWLF SDWKRORJLHV RIWHQ LQYROYH R[LGDWLYH 
VWUHVV UHVXOWLQJ IURP GLVWXUEDQFH LQ R[LGDWLYH-DQWLR[LGDQW 
KRPHRVWDVLV (2$+) >11@�

&RQVLGHULQJ WKH LQVX൶FLHQW VWXG\ RI WKH UROH RI 2$+ 
GLVRUGHUV LQ WKH SDWKRJHQHVLV RI SDQFUHDWLF DQG KHSDWLF 
GDPDJH FDXVHG E\ QHJDWLYH H[RJHQRXV IDFWRUV WDNLQJ 
H൵HFW RQ WKH PRWKHU-IHWXV V\VWHP� WKH VLJQL¿FDQFH RI 
H[SHULPHQWDO UHVHDUFK RI WKLV VFLHQWL¿F SUREOHP EHFRPHV 
REYLRXV� &RQVHTXHQWO\� D EHWWHU XQGHUVWDQGLQJ RI WKHVH 
PHFKDQLVPV LV FUXFLDO� KHQFH WKH UHOHYDQFH DQG QHHG 
IRU H[SHULPHQWDO VWXGLHV WR VKHG OLJKW RQ WKLV FRPSOH[ 
VFLHQWL¿F SUREOHP�

The aim of the study LV WKH LGHQWL¿FDWLRQ DQG VWXG\ RI 
WKH KDUPIXO H൵HFWV RI SDUWLDO IRRG GHSULYDWLRQ LQ SUHJQDQW 
ZRPHQ RQ WKH WLVVXHV RI WKH SDQFUHDV DQG OLYHU RI WKH 
R൵VSULQJ�

Materials and Methods. 7KH UHVHDUFK ZDV FRQGXFWHG 
DW WKH YLYDULXP RI I� +RUEDFKHYVN\ 7HUQRSLO NDWLRQDO 
0HGLFDO 8QLYHUVLW\� 7HUQRSLO� 8NUDLQH� 6� UDWV ZHUH 
LQYROYHG IRU WKH HYDOXDWLRQ RI 2$+ LQ WKH SDQFUHDWLF 
DQG OLYHU WLVVXHV� 7KH UDWV ZHUH GLYLGHG LQWR JURXSV� WKH 
1VW JURXS (FRQWURO) FRQVLVWHG RI 1� DQLPDOV ZLWK PRWKHUV 
IROORZLQJ D EDODQFHG GLHW GXULQJ SUHJQDQF\� WKH 2QG JURXS� 
(H[SHULPHQWDO) FRQVLVWHG RI 2� QHZERUQ UDWV IURP PRWKHUV 
KDYLQJ XQEDODQFHG GLHW� WKH �UG JURXS FRQVLVWHG RI 1-PRQWK-
ROG UDWV (14 UDWV)� DQG WKH 4th JURXS FRQVLVWLQJ RI �-PRQWK-
ROG UDWV (1� UDWV)�

7KH PRGHO RI IRRG GHSULYDWLRQ ZDV LPSOHPHQWHG XVLQJ 
D SDWHQWHG PHWKRG (8NUDLQH 3DWHQW NR� 14���� GDWHG 
1��0��2021)� LQYROYLQJ FRQGLWLRQV RI SDUWLDO QXWULWLRQDO 
VWDUYDWLRQ ZLWK D �0� UHGXFWLRQ LQ WKH UDWLRQ ZKLOH 
PDLQWDLQLQJ QXWULHQW EDODQFH (SURWHLQV� IDWV� FDUERK\GUDWHV) 
DQG HVVHQWLDO YLWDPLQV DQG PLQHUDOV >12@� 7R FRQWURO 
VWDUYDWLRQ DQG SUHYHQW FRSURSKDJ\� D VSHFLDO JULG ZDV 
SODFHG RQ WKH ERWWRP� 7KH UDWV LQ WKH H[SHULPHQWDO JURXS 
ZHUH LQGLYLGXDOO\ JLYHQ D GDLO\ UDWLRQ RI 1��0 J RI IRRG 
JUDLQ PL[WXUH� ZLWK XQOLPLWHG DFFHVV WR ZDWHU DQG D 12-KRXU 
OLJKW�GDUN UHJLPHQ� 8QGHU WKHVH FRQGLWLRQV� OLWWHU (VDZGXVW) 
DQG H[FUHPHQW ZHUH H[FOXGHG IURP WKH GLHW RI UDWV� 3DUWLDO 
IRRG GHSULYDWLRQ LQ UDWV ZDV DSSOLHG IRU 1� GD\V IURP WKH 
PRPHQW RI ¿[DWLRQ RI SUHJQDQF\� 5DWV LQ WKH FRQWURO JURXS 
UHFHLYHG D GDLO\ IHHG UDWLRQ RI �0 J�

$QLPDOV ZHUH HXWKDQL]HG E\ EORRGOHWWLQJ XQGHU 
VRGLXP WKLRSHQWDO DQHVWKHVLD (40 PJ�NJ RI WKH DQLPDO¶V 
ERG\ ZHLJKW LQWUDSHULWRQHDOO\)� DQG WKH SDQFUHDV DQG OLYHU 
ZHUH VXEVHTXHQWO\ UHPRYHG� 7KH GHWHUPLQDWLRQ RI OLSLG 
SHUR[LGDWLRQ (/32) DFWLYLW\ LQYROYHG DVVHVVLQJ GLHQH 
FRQMXJDWHV ('&) DQG UHDFWLYH VXEVWDQFHV RI WKLREDUELWXULF 
DFLG (7%$-5S)� ZKLOH WKH DQWLR[LGDQW GHIHQFH V\VWHP 
($2S) DFWLYLW\ ZDV GHWHUPLQHG E\ PHDVXULQJ WKH DFWLYLW\ 
RI VXSHUR[LGH GLVPXWDVH (S2') DQG FDWDODVH (&$7) XVLQJ 
WKH %LR0DMHVW\ -&$-%06010�& ELRFKHPLFDO DQDO\]HU 
(PDQXIDFWXUHU� 'LDS\V 'LDJQRVWLF S\VWHPV)�

([SHULPHQWDO SURFHGXUHV PHW WKH QDWLRQDO ³*HQHUDO 
(WKLFDO 3ULQFLSOHV IRU $QLPDO 5HVHDUFK´ (8NUDLQH� 2001)� 
DJUHHG ZLWK WKH UHFRPPHQGDWLRQV RI WKH ³(XURSHDQ 
&RQYHQWLRQ IRU WKH 3URWHFWLRQ RI 9HUWHEUDWH $QLPDOV 
8VHG IRU ([SHULPHQWDO DQG 2WKHU SFLHQWL¿F 3XUSRVHV´ 
(SWUDVERXUJ� 18�0��86)� WKH 'HFODUDWLRQ RI +HOVLQNL 
DGRSWHG E\ WKH *HQHUDO $VVHPEO\ RI WKH :RUOG 0HGLFDO 
$VVRFLDWLRQ (1�64±2000)� WKH &KDUWHU RI WKH 8NUDLQLDQ 
%LRHWKLFV $VVRFLDWLRQ� DQG WKH QRUPV RI *RRG /DERUDWRU\ 
3UDFWLFH (*/3) (1��2)� SWDWLVWLFDO DQDO\VLV RI WKH UHVXOWV 
ZDV SHUIRUPHG XVLQJ S7$7IS7I&$-10 VRIWZDUH� DQG 
0DQQ-:KLWQH\ 8-WHVW ZDV XVHG WR DVVHVV WKH UHOLDELOLW\ RI 
GL൵HUHQFHV�

Results and Discussion. 7KH VWXG\ ZDV FRQGXFWHG WR 
GHWHUPLQH WKH DGYHUVH H൵HFWV RI PDWHUQDO SDUWLDO QXWULWLRQDO 
GH¿FLHQF\ GXULQJ SUHJQDQF\ RQ WKH SDQFUHDWLF DQG OLYHU 
WLVVXHV RI WKH R൵VSULQJ�

3URR[LGDQW�DQWLR[LGDQW EDODQFH LQ WKH SDQFUHDV� 7KH 
H[DPLQDWLRQ RI /32 LQGLFDWRUV LQ WKH SDQFUHDWLF WLVVXH RI 
QHZERUQ UDWV (7DEOH 1) UHYHDOHG D QRWDEOH DFWLYDWLRQ RI OLSLG 
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SHUR[LGDWLRQ� D VLJQL¿FDQW LQFUHDVH LQ WKH '& DQG 7%$-5S 
OHYHOV FRPSDUHG WR WKH FRQWURO JURXS� IQ 1-PRQWK-ROG EDE\ 
UDWV� WKH VWXGLHG SDUDPHWHUV SUREDEO\ H[FHHG WKH FRQWURO 
OHYHOV REVHUYHG ERWK LQ QHZ-ERUQV DQG LQ WKH VDPH DJH 
JURXS� $OWKRXJK WKH DFWLYDWLRQ RI 32/ LV FRPSDUDWLYHO\ 
PLOGHU WKDQ LQ QHRQDWHV� DFFXPXODWLRQ RI ERWK SULPDU\ DQG 
LQWHUPHGLDWH 32/ SURGXFWV LV REVHUYHG� 7KLV WUHQG SHUVLVWV 
LQ �-PRQWK-ROG UDWV� LQGLFDWLQJ D VXVWDLQHG DFWLYDWLRQ RI 
SHUR[LGDWLRQ SURFHVVHV� D IDFWRU FRQWULEXWLQJ WR PHPEUDQH 
GHVWDELOLVDWLRQ� ([SRVXUH RI K\GUR[\O UDGLFDOV WR GLHQH 
FRQMXJDWHV RI IDWW\ DFLGV OHDGV WR WKH IRUPDWLRQ RI OLSLG 
K\GURSHUR[LGHV FDXVLQJ FRQIRUPDWLRQDO GLVWXUEDQFHV LQ 
FHOO PHPEUDQHV >1�@�

7KH HQ]\PDWLF OLQN RI DQWLR[LGDQW GHIHQFH LV 
UHSUHVHQWHG E\ S2' DQG FDWDODVH� 7KH DFWLYLW\ RI $2S 
LQGLFDWRUV (S2' DQG &$7) ZDV VLJQL¿FDQWO\ ORZHU WKDQ 
LQ DQLPDOV RI WKH FRQWURO JURXS� 7KH VWXG\ UHYHDOHG 
D VWDWLVWLFDOO\ VLJQL¿FDQW GHFUHDVH RI S2' DFWLYLW\ LQ 
WKH SDQFUHDV WLVVXH RI WKH 2QG H[SHULPHQWDO JURXS ± E\ 
2��8�� IW LV QRWHZRUWK\ WKDW WKLV GHFUHDVH UHDFKHG LWV 
DSRJHH LQ WKH 4WK H[SHULPHQWDO JURXS� UHJLVWHULQJ D 
GHFUHDVH RI 4��2� FRPSDUHG WR WKH FRQWURO� $ VLPLODU 
VLWXDWLRQ ZDV REVHUYHG ZLWK FDWDODVH DFWLYLW\� 7KH VWDELOLW\ 
RI $2S LQGLFHV REVHUYHG IURP WKH ¿UVW WR WKH WKLUG PRQWK 
RI OLIH RI EDE\ UDWV LV LQWULJXLQJ� S2' DQG FDWDODVH 
DFWLYLW\ LQGLFHV GHFUHDVHG� EXW LQVLJQL¿FDQWO\ (7DEOH 2)� 
7KLV PD\ LQGLFDWH D SDUWLDO DFWLYDWLRQ RI WKH DQWLR[LGDQW 

7DEOH 1
Indices of lipid peroxidation in pancreatic tissue of rat pups subjected to partial maternal nutritional 

deprivation during pregnancy

Indicators Groups of rat pups
1st group 2nd group 3rd group 4th group

'LHQH &RQMXJDWHV 
(ȝPRO�J SURWHLQ)

1�6��0�16
(1���� 2�2�)

��68�0�22

(��06� 4�01)

4�21�0�1�

(��82� 4�81)

ɪ1�0�01

��0��0�0�

(4�88� ��2�)

ɪ2�0�01
ɪ��0�01

5HDFWLYH SXEVWDQFHV 
RI 7KLREDUELWXULF $FLG 
(ȝPRO�J SURWHLQ)

��04�0��0
(2�8�� ����)

���0�0��0

(���4� 6�11)

6�01�0�11

(��8�� 6�48)

ɪ1�0�01

��02�0�18
(6��2� ����)

ɪ2�0�01
ɪ��0�01

NRWH IRU WDEOHV 1±4� 
 ± WKH GL൵HUHQFH LV VLJQL¿FDQW FRPSDUHG WR FRQWURO DQLPDOV (S�0�0�)� ɪ1 ± WKH GL൵HUHQFH LV VLJQL¿FDQW EHWZHHQ 
2QG DQG �UG JURXSV� ɪ2 ± WKH GL൵HUHQFH LV VLJQL¿FDQW EHWZHHQ 2QG DQG 4th JURXSV� ɪ� ± WKH GL൵HUHQFH LV VLJQL¿FDQW EHWZHHQ �UG DQG 4th JURXSV 
(KHUH DQG LQ WKH IROORZLQJ WDEOHV)�

7DEOH 2
Antioxidant defence system indicators in the pancreatic tissue of rat pups subjected to maternal partial food 

deprivation during pregnancy

Indicators Groups of rat pups
1st group 2nd group 3rd group 4th group 

SXSHUR[LGH 'LVPXWDVH 
(FRQGLWLRQDO XQLWV�PJ 

SURWHLQ)

22�41�0�22
(21�40� 2��62)

1�����0�21

(14��0� 1��21)

1��88�0�18

(12��2� 1��41)

ɪ1�0�01

12�28�0�11

(11��1� 1��2�)

ɪ2�0�01
ɪ��0�01

&DWDODVH (ȝPRO�PLQ SHU 
1 PJ RI SURWHLQ)

6�66�0�16
(��8� ��4)

���0�0��0

(���4� 6�11)

4�04�0�08

(��1�� 4��8)

ɪ1�0�01

4�01�0�11

(��02� 4���)

ɪ2�0�01

GHIHQFH V\VWHP WR SUHVHUYH WKH IXQFWLRQLQJ RI SDQFUHDWLF 
FHOOV >14@� 7KH TXHVWLRQ DERXW VXEVHTXHQW FKDQJHV LQ 
$2S DFWLYLW\ LQ EDE\ UDWV DIWHU RQH PRQWK UHPDLQV 
XQDQVZHUHG� 2YHUDOO� WKH DVVHVVPHQW RI /32 DQG $2S 
LQGLFDWRUV VKRZV D GLVUXSWLRQ RI 2$+ LQ WKH SDQFUHDV RI 
QHZERUQ UDWV VXEMHFWHG WR K\SRFDORULF PDWHUQDO QXWULWLRQ 
GXULQJ SUHJQDQF\� 7KLV GLVUXSWLRQ PDQLIHVWV WKURXJK WKH 
DFWLYDWLRQ RI /32 FRXSOHG ZLWK D UHGXFWLRQ LQ $2S DFWLYLW\� 
OHDGLQJ WR WKH RQVHW RI R[LGDWLYH VWUHVV� 2[LGDWLYH VWUHVV� 
ZKLFK LV NQRZQ WR FDXVH GDPDJH WR FHOO PHPEUDQHV DQG 
LQWUDFHOOXODU VWUXFWXUHV >1�@� PD\ VHUYH DV D FULWLFDO IDFWRU 
LQ WKH SDWKRJHQHVLV RI SUHQDWDO GDPDJH WR WKH SDQFUHDV� 
SXFK GDPDJH PD\ FDXVH QRW RQO\ IXQFWLRQDO GLVRUGHUV EXW 
DOVR RUJDQLF SDWKRORJ\ LQ WKH SRVWQDWDO SHULRG� DW OHDVW XS 
WR � PRQWKV RI WKH R൵VSULQJ¶V OLIH�

Prooxidant/antioxidant balance in the liver. IW ZDV 
GHWHUPLQHG WKDW VXEMHFWLQJ PRWKHUV WR SDUWLDO IRRG 
GHSULYDWLRQ UHVXOWHG LQ WKH KHLJKWHQHG DFWLYDWLRQ RI 
OLSLG SHUR[LGDWLRQ LQ UDW KHSDWRF\WHV� SSHFL¿FDOO\� WKH 
�UG H[SHULPHQWDO JURXS H[KLELWHG D VLJQL¿FDQW LQFUHDVH� 
ZLWK ���4� ULVH LQ '& DQG 64�4� HOHYDWLRQ LQ 7%$-5S� 
FRPSDUHG WR WKH FRQWURO JURXS� NRWDEO\� ERWK '& DQG 
7%$-5S LQGLFDWRUV H[KLELWHG D VXEVWDQWLDO GHFUHDVH LQ WKH 
4th H[SHULPHQWDO JURXS ZKHQ FRPSDUHG WR 1-PRQWK-ROG UDWV 
(7DEOH �)� &RQVLGHULQJ WKDW LQFUHDVHG OLSLG SHUR[LGDWLRQ 
FRPELQHG ZLWK GHFUHDVHG DQWLR[LGDQW GHIHQFH VHUYHV 
DV D WULJJHU RI RUJDQ IDLOXUH >16@� LW FDQ EH DVVXPHG WKDW 
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7DEOH �
Indices of lipid peroxidation in liver tissues of baby rats subjected to partial maternal nutritional 

deprivation during pregnancy

Indicators Groups of rat pups
1st group 2nd group 3rd group 4th group

'LHQH &RQMXJDWHV 
(ȝPRO�J SURWHLQ)

2�40�0�0�
(2�01� 2���)

2�66�0�06
(2�26� 2��8)

4�6��0�16

(��61� ��24)

ɪ1�0�01

��41�0�0�

(2�01� 2���)

ɪ2�0�01
ɪ��0�01

5HDFWLYH SXEVWDQFHV 
RI 7KLREDUELWXULF $FLG 
(ȝPRO�J SURWHLQ)

4��0�0�0�
(��8�� 4���)

4�6��1��4
(4��4� ��11)

��40�0�2�

(��8�� 8�48)

ɪ1�0�01

6�0��0�22

(��04� 6���)

ɪ2�0�01
ɪ��0�01

DFWLYDWLRQ RI OLSLG SHUR[LGDWLRQ LQ WKH OLYHU PD\ FRQWULEXWH 
WR WKH GHYHORSPHQW RI KHSDWRELOLDU\ G\VIXQFWLRQ >1�@� 7KHVH 
GDWD HPSKDVLVH WKDW WKH JUHDWHVW DFFXPXODWLRQ RI Н2О2� 
NQRZQ IRU LWV WR[LFLW\ WR OLYHU FHOOV� RFFXUV SDUWLFXODUO\ LQ 
UDWV EHORQJLQJ WR VWXG\ JURXS ��

$2S DFWLYLW\ LQ WKH OLYHU WLVVXHV RI QHZERUQ UDWV 
ZDV VOLJKWO\ LQFUHDVHG FRPSDUHG WR WKH FRQWURO JURXS� 
PDLQO\ GXH WR DQ LQFUHDVH LQ S2' DFWLYLW\ E\ 11���� 
SLPXOWDQHRXVO\� FDWDODVH DFWLYLW\ LV ORZHU E\ 14���� 
LQGLFDWLQJ DQ LQVX൶FLHQW FDSDFLW\ RI FDWDODVH WR QHXWUDOL]H 

7DEOH 4
Indices of antioxidant defence system in liver tissues of rat pups subjected to partial maternal 

nutritional deprivation during pregnancy

Indicators Groups of rap pups
1st group 2nd group 3rd group 4th group

SXSHUR[LGH 'LVPXWDVH 
(FRQGLWLRQDO XQLWV�PJ 
SURWHLQ)

1��0��0�1�
(16�20� 1���0)

1��0��0�1�

(18�1��20�1�)

1��14�0�10

(12�21� 14�10)

ɪ1�0�01

16�42�0�16
(1��68� 1��02)

ɪ2�0�01
ɪ��0�01

&DWDODVH (ȝPRO�PLQ SHU 
1 PJ RI SURWHLQ)

��6��0�2�
(4�20� ��10)

4�82�0�2�

(��84� 6�11)

2�01�0�11

(1���� 4�08)

ɪ1�0�01

4��2�0�16

(���2� ����)

ɪ��0�01

WKH SURGXFHG K\GURJHQ SHUR[LGH (Н2О2) UHVXOWLQJ IURP 
WKH FDWDO\WLF DFWLRQ RI S2' LQ WKH GLVPXWDWLRQ UHDFWLRQ RI 
VXSHUR[LGH DQLRQ UDGLFDOV (О2

-) >18@� IQ WKH �UG H[SHULPHQWDO 
JURXS� D SURQRXQFHG GHFUHDVH LQ ERWK S2' DQG FDWDODVH 
DFWLYLWLHV ZDV QRWHG� FRUUHODWLQJ ZLWK DQ HOHYDWLRQ LQ /32 
LQGLFDWRUV ZLWKLQ WKLV JURXS� :KLOH RQH PLJKW FRQVLGHU 
WKH GHSOHWLRQ RI WKH DQWLR[LGDQW V\VWHP RI KHSDWRF\WHV� 
WKH 4th JURXS GHPRQVWUDWHV D UHVWRUDWLRQ RI EDODQFH� ZLWK 
LQGLFDWRUV DOPRVW UHDFKLQJ WKH WDUJHW OHYHOV REVHUYHG LQ WKH 
FRQWURO JURXS (7DEOH 4)� IW LV QRWHZRUWK\ WKDW KHLJKWHQHG 

LPPXQH UHVSRQVHV UHDFWLQJ WR R[LGDWLYH VWUHVV DW D \RXQJ 
DJH FRQWULEXWH WR WKH DFWLYDWLRQ RI WKH $2S >1�@�

Conclusions. IQ 1-PRQWK-ROG UDWV� ZKRVH PRWKHUV 
XQGHUZHQW SDUWLDO IRRG GHSULYDWLRQ GXULQJ SUHJQDQF\� WKH 
GHYHORSPHQW RI R[LGDWLYH VWUHVV LQ OLYHU WLVVXHV UHDFKHV LWV 
PD[LPXP (VLJQL¿FDQWO\ KLJKHU YDOXHV RI '& E\ �6��2� 
DQG 7%$-5S E\ ����8� YV GDWD RI QHZERUQ UDWV)� ZKHUHDV 
LQ WKH SDQFUHDWLF WLVVXH� OLSLG SHUR[LGDWLRQ UDWHV DUH KLJKHVW 
DW WKH HQG RI WKH �UG PRQWK DIWHU ELUWK (S�0�01)� $W WKH VDPH 
WLPH� WKH DFWLYLW\ RI WKH LQGLFDWRUV RI WKH DQWLR[LGDQW V\VWHP 

LQ WKH WLVVXHV RI WKH SDQFUHDV VLJQL¿FDQWO\ GHFUHDVHV GXULQJ 
WKH REVHUYDWLRQ SHULRG� DQG LQ WKH WLVVXHV RI WKH OLYHU LW 
GHFUHDVHV WR WKH PD[LPXP LQ 1-PRQWK-ROG UDWV (WKH DFWLYLW\ 
RI S2' E\ 44�82� DQG FDWDODVH E\ 1���80� YV GDWD RI 
QHZERUQ UDWV) ZLWK WKH IROORZLQJ LQFUHDVH LQ WKH DFWLYLW\ 
RI WKH VWXGLHG HQ]\PHV LQ �-PRQWK-ROG UDWV (ɪ�0�01)� 
7KLV VXJJHVWV D KLJK SUREDELOLW\ LQ WKH GHYHORSPHQW RI 
OLYHU SDWKRORJLHV ZLWKLQ WKH ¿UVW PRQWK DIWHU ELUWK DQG DQ 
LQFUHDVH LQ WKH ULVN RI SDQFUHDWLF GLVHDVHV GXULQJ � PRQWKV 
RI REVHUYDWLRQ�
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