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HEMATOLOGICAL AND BIOCHEMICAL STATUS IN NORM 
AND WITH LPS-INDUCED GENERAL INFLAMMATION

A. G. Sysa1, E. I. Kvasyuk1, A. Shihad1,2, M. S. Hassan2

1 Belarusian State University, ISEI BSU, Minsk, Republic of Belarus
2 University of Al-Qhadisayh, College of Veterinary Medicine, Al Diwaniyah, Iraq

Background. 7KH ZLGHVSUHDG XVH RI DQWLELRWLFV KDV OHG WR WKH HPHUJHQFH DQG UDSLG VSUHDG RI UHVLVWDQFH LQ 
PLFURRUJDQLVPV� 3RWHQWLDO DQWLEDFWHULDO DFWLYLW\ LV SRVWXODWHG IRU PRGL¿HG QXFOHRVLGHV DQG QXFOHRWLGHV� $ORQJ 
ZLWK VWXG\LQJ WKH PHFKDQLVPV RI WKH DQWLEDFWHULDO DFWLRQ RI PRGL¿HG QXFOHRVLGHV DQG QXFOHRWLGHV� LW LV LPSRUWDQW 
WR WDNH LQWR DFFRXQW WKH V\VWHPLF UHDFWLRQV RI WKH KRVW RUJDQLVP WR WKH LQWURGXFWLRQ RI WKHVH FRPSRXQGV�

Objective. 7R FKDUDFWHUL]H FKDQJHV LQ GLDJQRVWLFDOO\ VLJQL¿FDQW KHPDWRORJLFDO DQG ELRFKHPLFDO EORRG 
SDUDPHWHUV GXULQJ V\VWHPLF LQÀDPPDWLRQ FDXVHG E\ E. coli OLSRSRO\VDFFKDULGH DGPLQLVWUDWLRQ WR UDWV DQG LWV 
PRGXODWLRQ E\ PRGL¿HG QXFOHRVLGHV�QXFOHRWLGHV LQ D PRGHO H[SHULPHQW RQ ODERUDWRU\ DQLPDOV� 

Material and Methods. 7KH VWXG\ ZDV SHUIRUPHG RQ :LVWDU PDOH UDWV� $QLPDOV ZHUH LPPXQL]HG ZLWK E. 
coli OLSRSRO\VDFFKDULGH LQWUDSHULWRQHDOO\� WKHQ � GD\V ODWHU WKH\ ZHUH LQMHFWHG ZLWK PRGL¿HG QXFOHRWLGHV DQG 
QXFOHRVLGHV� 7KH KHPDWRORJLFDO DQG ELRFKHPLFDO VWDWXV RI UDWV ZDV DVVHVVHG�

Results. 6HYHQ PRGL¿HG QXFOHRVLGHV DQG QXFOHRWLGHV KDYH EHHQ V\QWKHVL]HG� ÀXGDUDELQH� ÀXGDUDELQH 
SKRVSKDWH� ��1+����&O�DUD3XU� DUD�&� 778� F&03� DQG DUD�&03� 7HVWV ZHUH FDUULHG RXW RQ ODERUDWRU\ DQLPDOV 
ZLWK DQ H[SHULPHQWDO V\VWHPLF LQÀDPPDWRU\ SURFHVV�

Conclusions. SWXGLHG QXFOHRVLGHV DQG QXFOHRWLGHV LQFUHDVH WKH VHYHULW\ RI QHSKURWLF DQG KHSDWRELOLDU\ 
V\QGURPHV RI WKH LQÀDPPDWRU\ SURFHVV� 7KH F&03 DQG DUD�&03 QXFOHRWLGHV� DV ZHOO DV WKH 778 QXFOHRVLGH� KDG 
WKH PRVW SURQRXQFHG H൵HFWV�

Keywords: PRGL¿HG QXFOHRVLGHV� HQGRWR[LQ� DQHPLD� KHSDWRELOLDU\ V\VWHP� LQÀDPPDWLRQ�
For citation: 6\VD $*� .YDV\XN (,� 6KLKDG $� +DVVDQ 06� +HPDWRORJLFDO DQG ELRFKHPLFDO VWDWXV LQ QRUP DQG 

ZLWK OSV�LQGXFHG JHQHUDO LQÀDPPDWLRQ� Biochemistry and Molecular Biology� ����� YRO� �� QR� ����� SS� ��±���

Introduction
%DFWHULDO UHVLVWDQFH WR RQH RU PRUH DQWLELRWLFV LV 

EHFRPLQJ D JURZLQJ FRQFHUQ� 7KHUHIRUH� LW LV HVVHQWLDO 
WR FUHDWH QHZ W\SHV RI DQWLEDFWHULDO GUXJV WKDW PLJKW 
EH DSSOLHG WR WKH WUHDWPHQW RI EDFWHULDO GLVHDVHV� 7KLV 
LV FUXFLDO IRU WUHDWLQJ VHULRXV LQIHFWLRQV� ZKLFK NLOOV 
RYHU D PLOOLRQ SHRSOH D \HDU DQG LV H[KLELWLQJ ZRUU\LQJ 
VLJQV RI GHYHORSLQJ DQWLELRWLF UHVLVWDQFH >�@� 

2QH RI WKH OLWWOH�VWXGLHG FODVVHV RI FRPSRXQGV ZLWK 
SRWHQWLDO DQWLEDFWHULDO DFWLYLW\ DUH GHULYDWLYHV RI 
QXFOHLF DFLG FRPSRQHQWV� QXFOHRVLGHV� QXFOHRWLGHV� DV 
ZHOO DV WKHLU PRGL¿HG DQDORJXHV� 1XFOHRWLGHV DQG 
QXFOHRVLGHV� EHLQJ WKH PDLQ VWUXFWXUDO XQLWV RI '1$ 
DQG 51$� SDUWLFLSDWH LQ SURWHLQ ELRV\QWKHVLV� DFW DV 
FRIDFWRUV RI PDQ\ ELRFKHPLFDO SURFHVVHV� UHJXODWH WKH 
DFWLYLW\ RI HQ]\PHV RI QXFOHRWLGH PHWDEROLVP� ,Q WKLV 
UHJDUG� HYHQ VPDOO PRGL¿FDWLRQV RI WKH QXFOHLF EDVH 
RU VXJDU IUDJPHQW RI WKH QXFOHRVLGH FDQ KDYH 
D VLJQL¿FDQW LPSDFW RQ WKH UHFRJQLWLRQ DQG LQKLELWLRQ 
RI WKH UHVSHFWLYH HQ]\PHV� DQG WKXV RQ LWV DFWLYLW\ DV 
DQ DQWLSDWKRJHQ� 1XFOHLF DFLG DQDORJV DQG GHULYDWLYHV 
DUH FXUUHQWO\ LPSRUWDQW HOHPHQWV RI DQWLFDQFHU� DQG 
DQWLYLUDO WKHUDS\ >�� �@� ,Q DGGLWLRQ WR EHLQJ H൵HFWLYH 
DJDLQVW YLUDO DQG FDQFHU LQIHFWLRQV� QDWXUDO QXFOHRVLGHV 
DQDORJV KDYH UHFHQWO\ EHHQ IRXQG WR EH H൵HFWLYH 
DJDLQVW WKH GHYHORSPHQW RI M. tuberculosis >�@� DOEHLW 
WKH PROHFXODU WDUJHWV DUH VWLOO FRPSOHWHO\ XQNQRZQ� 

$GGLWLRQDOO\� SXULQH DQDORJV KDYH EHHQ GHPRQVWUDWHG 
WR VWRS Escherichia coli JURZWK >�@�

$W WKH VDPH WLPH� DPRQJ WKH UHSUHVHQWDWLYHV RI 
PRGL¿HG QXFOHRVLGHV DQWLEDFWHULDO DFWLYLW\ ZDV 
GLVFRYHUHG RQO\ UHFHQWO\ >�@� DQG WKLV DUHD LV DFWLYHO\ 
GHYHORSLQJ >�@�

7KHUHIRUH� WKH VHDUFK IRU QHZ FRPSRXQGV ZLWK 
SRWHQWLDO DQWLEDFWHULDO DFWLYLW\ LQ D VHULHV RI PRGL¿HG 
QXFOHRVLGHV DQG QXFOHRWLGHV LV RI IXQGDPHQWDO DQG 
SUDFWLFDO LPSRUWDQFH�

2EMHFWLYH± WR FKDUDFWHUL]H FKDQJHV LQ GLDJQRVWLFDOO\ 
VLJQL¿FDQW KHPDWRORJLFDO DQG ELRFKHPLFDO EORRG 
SDUDPHWHUV GXULQJ V\VWHPLF LQÀDPPDWLRQ FDXVHG E\ 
Escherichia coli OLSRSRO\VDFFKDULGH DGPLQLVWUDWLRQ WR 
UDWV DQG LWV PRGXODWLRQ E\ PRGL¿HG QXFOHRVLGHV�
QXFOHRWLGHV LQ D PRGHO H[SHULPHQW RQ ODERUDWRU\ 
DQLPDOV�

Material and Methods
7KH PRGL¿HG QXFOHRVLGHV DQG QXFOHRWLGHV RI WKH 

SXULQH DQG S\ULPLGLQH VHULHV VWXGLHG LQ WKH ZRUN ZHUH 
V\QWKHWL]HG DV GHVFULEHG >�@� 3XULQH QXFOHRVLGH DQDORJV 
DUH UHSUHVHQWHG E\ FRPSRXQGV KDORJHQDWHG DW WKH 
QLWURJHQRXV EDVH� ��ÀXRUR�DUDELQRIXUDQRV\ODGHQLQH 
�ÀXGDUDELQH� DQG ��DPLQR���FKORUR�DUDELQRIXUDQR�
V\OSXULQH ���1+2���&O�DUD3XU�� 3\ULPLGLQH QXFOHRVLGHV 
DUH UHSUHVHQWHG E\ VXJDU�PRGL¿HG DUDELQRIXUD�
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QRV\OF\WRVLQH �F\WDUDELQH� DUD�&�� ZKLFK FRQWDLQV 
DUDELQRVH LQVWHDG RI ULERVH� DQG >����¶��¶��¶�WUL�2�DFHW\O�
ȕ�'�ULERIXUDQRV\O�����������WULD]RO���\O�@XUDFLO �778�� 
ZKLFK LV PRGL¿HG DW WKH FDUERK\GUDWH IUDJPHQW �WKUHH 
DFHWDWH JURXSV� DQG WKH QLWURJHQRXV EDVH �WULD]ROH LQ WKH 
�WK SRVLWLRQ� �)LJXUH ���

7R VWXG\ WKH FKDQJHV LQ EORRG ELRFKHPLFDO PDUNV 
FDXVHG E\ RI E. coli� WKH LVRODWHV ZHUH WHVWHG IRU WKHLU 
DFWLYLW\ WR JURZ LQ D ELR¿OP >�@� EULHÀ\ LQ WKLV PHWKRG� 
EUDLQ KHDUW LQIXVLRQ EURWK �%+,%� FRQWDLQLQJ WXEHV 
ZHUH LQRFXODWHG ZLWK WKH LVRODWHG EDFWHULD� LQFXEDWHG 
DW ���& IRU �� K� WKHQ WKH FRQWHQW RI WKH WXEHV ZDV 
SRXUHG DQG GURSV RI FU\VWDO YLROHW ZDV DGGHG WR WKH 
WXEHV ZLWK JHQWOH URWDWLRQ� OHIW IRU WZR PLQXWHV� WKHQ 
WKH WXEHV SODFHG XSVLGH GRZQ RQ D ¿OWHU SDSHU DIWHU 
ULQVLQJ ZLWK GLVWLOOHG ZDWHU WR UHPRYH H[FHVV VWDLQ�

+HPRO\WLF DFWLYLW\ RI E. coli ZDV WHVWHG E\ 
FXOWLYDWLRQ RI EDFWHULD RQ EORRG DJDU SODWHV WKHQ 
LQFXEDWHG DW ���& IRU �� K� D FOHDU ]RQH DURXQG WKH 
FRORQLHV� LQGLFDWLQJ D SRVLWLYH UHVXOW >��@�

8ULQH LVRODWH ZLWK WKH KLJKHVW ELR¿OP IRUPDWLRQ 
DFWLYLW\ DQG KHPRO\WLF DFWLYLW\ ZHUH VHOHFWHG IRU /36 
H[WUDFWLRQ DV D SDWKRJHQLF LVRODWH� ,Q EULHI� ��� PO RI 
WKH ��K EDFWHULDO JURZWK LQ EUDLQ KHDUW LQIXVLRQ EURWK 
�%+,%� ZHUH FHQWULIXJHG DW ���� USP IRU �� PLQXWHV� 
WKH VHGLPHQW ZDVKHG ZLWK SKRVSKDWH EX൵HUHG VDOLQH 
�3%6� WZLFH WKHQ VXEMHFWHG WR �� PO RI O\VLV EX൵HU 
FRQWDLQLQJ 7ULV +&O� 0J&O�� 6'6 DQG ȕ�PHUFDSWRHWKDQRO� 
WKHQ SODFHG LQ ZDWHU EDWK DW ���& IRU � KRXU WR VROXELOL]H 
WKH VHGLPHQW� WKHQ� � PO RI SURWHLQDVH . ZDV DGGHG WR 
WKH SUHSDUDWLRQ WR UHPRYH FRQWDPLQDQWV SURWHLQV� 
SUHSDUDWLRQ ZDV LQFXEDWHG DW ���& IRU �� K� WKHQ /36 
ZDV SUHFLSLWDWHG DW ±���& XVLQJ � 0 VRGLXP DFHWDWH 

DQG FROG DEVROXWH HWKDQRO� DIWHU ¿QDO FHQWULIXJDWLRQ� WKH 
SHOOHW ZDV UH�VXVSHQGHG LQ � PO RI �� P0 7ULV�+&O 
IROORZHG E\ H[WUDFWLRQ XVLQJ KRW SKHQRO� ZKHUH � PO RI 
SKHQRO DW ���& ZDV DGGHG DQG PL[HG YLJRURXVO\ DQG 
WKHQ ZDV LPPHGLDWHO\ SODFHG LQ DQ LFH EDWK� SUHSDUDWLRQ 
ZDV FHQWULIXJHG DW ���� USP IRU �� PLQ DQG WKH WRS 
DTXHRXV OD\HU ZDV WDNHQ� DQG WKH H[WUDFWLRQ ZDV 
UHSHDWHG DJDLQ� WKHQ WKH DTXHRXV OD\HUV RI WKH H[WUDFWHG 
/36 ZHUH VXEMHFWHG WR GLDO\VLV IRU �� K DJDLQVW GLVWLOOHG 
ZDWHU� DQG WKH /36 ZDV O\RSKLOL]HG DQG VWRUHG DW ±���& 
XQWLO XVH >��@�

7KH H[SHULPHQW ZDV SHUIRUPHG DW WKH &ROOHJH RI 
9HWHULQDU\ 0HGLFLQH RI 8QLYHUVLW\ RI $O�4KDGLVD\K LQ 
VWULFW FRPSOLDQFH ZLWK 7KH (XURSHDQ &RQYHQWLRQ IRU 
WKH 3URWHFWLRQ RI 9HUWHEUDWH $QLPDOV 8VHG IRU 
([SHULPHQWV RU IRU 2WKHU 6FLHQWL¿F 3XUSRVHV �'L�
UHFWLYH��������(8� >��@� ,QVWLWXWLRQDO DQLPDO FDUH DQG 
XVH FRPPLWWHH �,$&8&� DSSURYDO ʋ ������ IURP 
����������� )RUW\�¿YH DGXOW PDOH :LVWDU UDWV RI 
���� ZHHNV DJH DQG ZHLJKWV EHWZHHQ ������� JUDPV 
ZHUH REWDLQHG IURP WKH $QLPDOV +RXVH� &ROOHJH RI 
9HWHULQDU\ 0HGLFLQH� 8QLYHUVLW\ RI $O�4KDGLVD\K 
ZHUH NHSW XQGHU VWDQGDUG ODERUDWRU\ FRQGLWLRQ� WKH\ 
ZHUH JLYHQ VWDQGDUG ORFDOO\ SUHSDUHG GLHWV DQG ZHUH 
SODFHG LQ FDJHV DQG ZHUH DFFOLPDWL]HG IRU D ZHHN� 
1H[W UDWV ZHUH GLYLGHG LQWR � JURXSV �� UDWV HDFK�� RQH 
JURXS ZDV WKH FRQWURO JURXS �ZDV JLYHQ VWDQGDUG 
VDOLQH VROXWLRQ� DQG WKH RWKHU � JURXSV ZHUH WKH 
H[SHULPHQWDO JURXSV� 7KH ¿UVW H[SHULPHQWDO JURXS ZDV 
LQMHFWHG LQWUDSHULWRQHDOO\ ZLWK RQO\ /36 �� PJ?NJ 
%:�� (LJKW RWKHUV H[SHULPHQWDO JURXSV ZHUH LQMHFWHG 
ZLWK /36 DQG WKH V\QWKHVL]HG QXFOHRVLGHV?QXFOHRWLGHV� 
$OO FRQFHQWUDWLRQV RI XVHG PDWHULDOV ZHUH LQMHFWHG 

)LJXUH � ± 7KH VWUXFWXUH RI WKH PRGL¿HG QXFOHRVLGHV DQG QXFOHRWLGHV XVHG LQ WKH ZRUN

Ɋиɫунок � ± ɋɬрукɬурнɵе ɮормулɵ иɫɫлеɞоɜаннɵх моɞиɮиɰироɜаннɵх нуклеоɡиɞоɜ и нуклеоɬиɞоɜ
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ZLWK � UHSHDWHG GRVHV �� K EHWZHHQ WKHP� DIWHU � GD\V 
RI LPPXQL]DWLRQ ZLWK /36� WKH EORRG ZDV FROOHFWHG 
XVLQJ UHWUR RUELWDO EORRG FROOHFWLRQ WHFKQLTXH DQG 
SODFHG LQ ('7$ WXEHV�

)RXU FOLQLFDO DQG PRUSKRORJLFDO EORRG SDUDPHWHUV 
ZHUH PHDVXUHG RQ D ɋHOOWDF Į �-DSDQ� KHPDWRORJLFDO 
DQDO\]HU� KHPRJORELQ �+*%� J?GO� KHPDWRFULW 
�+&7� �� OHXNRF\WHV FRXQW �:%&� ���?�O� UHODWLYH 
FRQFHQWUDWLRQ RI O\PSKRF\WHV �/<03� ��

7KH VWXG\ RI ELRFKHPLFDO SDUDPHWHUV RI EORRG VHUXP 
ZDV SHUIRUPHG RQ D ELRFKHPLFDO DQDO\]HU RI WKH VHPL�
DXWRPDWLF W\SH %LR&KHP6$ �86$�� 7KH IROORZLQJ 
SDUDPHWHUV ZHUH DQDO\]HG� EORRG XUHD QLWURJHQ �%81� 
PJ�GO� JOXFRVH �*/8&� PJ�GO� WRWDO SURWHLQ �73� J?GO� 
WRWDO ELOLUXELQ ȝPR�O� DODQLQH DPLQRWUDQVIHUDVH HQ]\PH 
DFWLYLW\ �$/7� ,8�/� DVSDUWDWH DPLQRWUDQVIHUDVH HQ]\PH 
DFWLYLW\ �$67� ,8�/�

7KH GDWD ZDV VXPPDUL]HG� DQDO\]HG� DQG SUHVHQWHG 
XVLQJ WKH 6WDWLVWLFDO DQDO\VLV IRU 6RFLDO 6FLHQFH YHUVLRQ 
�� VRIWZDUH SURJUDP DQG WKH GL൵HUHQFH LQ PHDQ RI 
TXDQWLWDWLYH YDULDEOHV EHWZHHQ JURXSV ZDV LQYHVWLJDWHG 
XVLQJ D RQH�ZD\ $129$� ZKLFK ZDV DFFRPSDQLHG E\ 
D SRVW KRF 'XQFDQ PXOWLSOH UDQJH WHVW�

Results
:H XVHG WKH UHIHUHQFH YDOXHV IRU :LVWDU UDWV LQ 

D FRPSDUDWLYH DQDO\VLV RI KHPDWRORJLFDO VWXG\ GDWD� EXW 
ZH XVHG WKH RXWFRPHV RI FRQWURO JURXS LQYHVWLJDWLRQV DV 
WKH UHIHUHQFH >��@� 7DEOH � VKRZV WKH G\QDPLFV RI WKH 
SDUDPHWHUV RI WKH JHQHUDO EORRG WHVW RI UDWV �0�P�� 7KH 
DGPLQLVWUDWLRQ RI EDFWHULDO OLSRSRO\VDFFKDULGH WR UDWV 
UHVXOWHG LQ D VLJQL¿FDQW UHGXFWLRQ LQ KHPRJORELQ FRQWHQW 
�E\ ���� �� DQG KHPDWRFULW �E\ ���� �� �7DEOH ��� 
LQGLFDWLQJ DQHPLD RI LQÀDPPDWLRQ WKDW RFFXUV GXULQJ WKH 
GHYHORSPHQW RI D SDWKRJHQLF UHVSRQVH�

$FFRUGLQJ WR WKH GDWD LQ 7DEOH �� WKH QXPEHU RI 
HU\WKURF\WHV DQG EORRG KHPRJORELQ LQ DQLPDOV WKDW 
UHFHLYHG LQMHFWLRQV RI WKH VWXGLHG FRPSRXQGV DIWHU � 
GD\V RI /36 LPPXQL]DWLRQ GHFUHDVHG VLJQL¿FDQWO\ 
WKURXJKRXW WKH HQWLUH REVHUYDWLRQ SHULRG WR ����±
���� � DQG ����±���� �� UHVSHFWLYHO\� $ VORZHU GURS 

LQ EORRG KHPRJORELQ FRQWHQW FRPSDUHG WR WKH QXPEHU 
RI HU\WKURF\WHV VXJJHVWV WKDW DQHPLD KDV D FRPSHQVDWRU\ 
QDWXUH DW ¿UVW� EXW WKH GLVFRYHUHG SDWWHUQ LPSOLHV 
D GHFOLQH LQ FRPSHQVDWRU\ PHFKDQLVPV ZLWK WLPH�

,Q WHUPV RI ZKLWH EORRG FHOOV DQG WKH UHODWLYH 
FRQFHQWUDWLRQ RI WKH O\PSKRF\WH IUDFWLRQ� WKH FRQWHQW 
RI OHXNRF\WHV DQG WKH SURSRUWLRQ RI O\PSKRF\WHV 
LQFUHDVHG E\ ���� � DQG ���� �� UHVSHFWLYHO\� IROORZLQJ 
DGPLQLVWUDWLRQ RI EDFWHULDO OLSRSRO\VDFFKDULGH� 7KH 
DGPLQLVWUDWLRQ RI PRGL¿HG QXFOHRVLGHV RU QXFOHRWLGHV 
WR DQLPDOV UHVXOWHG LQ DQ LQFUHDVH LQ V\PSWRPV RI DQ 
DFXWH LQÀDPPDWRU\ SURFHVV RQ WKH SDUW RI OHXNRF\WHV� 
DV LQGLFDWHG E\ WKH UHVXOWV SURYLGHG LQ 7DEOH �� 7KH 
PRVW SURPLQHQW O\PSKRF\WLF OHXNHPLD ZDV IRXQG ZLWK 
WKH F&03 DQG DUD�&03 QXFOHRWLGHV� DV ZHOO DV WKH 
778 QXFOHRVLGH �DQ LQFUHDVH LQ OHXNRF\WH FRQWHQW RI 
���� �� ���� �� DQG ���� �� UHVSHFWLYHO\� FRPSDUHG WR 
WKH /36�LPPXQL]HG JURXS��

:H XVHG WKH UHIHUHQFH YDOXHV IRU :LVWDU UDWV LQ 
D FRPSDUDWLYH DQDO\VLV RI ELRFKHPLFDO EORRG WHVW 
GDWD� EXW ZH XVHG WKH ¿QGLQJV RI LQYHVWLJDWLRQV RI WKH 
FRQWURO JURXSV DV WKH UHIHUHQFH >��@� 7DEOH � VKRZV 
WKH G\QDPLFV RI PDUNHUV RI ELRFKHPLFDO EORRG 
DQDO\VLV LQ UDWV �0�P��

$FFRUGLQJ WR WKH GDWD LQ 7DEOH �� VLJQV RI LPSDLUHG 
UHQDO IXQFWLRQ LQ WKH H[SHULPHQWDO JURXS UDWV LQFUHDVHG 
RYHU WLPH� DV HYLGHQFHG E\ DQ LQFUHDVH LQ WKH FRQWHQW 
RI XUHD LQ WKH EORRG E\ ���� � � GD\V DIWHU LQIHFWLRQ� 
DV ZHOO DV D PRUH WKDQ WZRIROG LQFUHDVH LQ WKH FRQWHQW 
RI FKORULGHV ���� WLPHV�� $ KLJKHU WRWDO SURWHLQ OHYHO 
����� � KLJKHU WKDQ LQ WKH FRQWURO JURXS� LPSOLHV DQ 
DFXWH LQIHFWLRXV SURFHVV� 7KLV LGHD LV VXSSRUWHG E\ 
D ���� � ULVH LQ WKH TXDQWLW\ RI JOXFRVH LQ WKH EORRG 
VHUXP� VLQFH WKH ERG\ UHOHDVHV KRUPRQHV WR FRQWURO 
LQÀDPPDWLRQ GXULQJ DQ LQIHFWLRQ� 7KH\ KDYH D FRXQWHU�
LQVXOLQ LPSDFW� ZKLFK PHDQV WKH\ GLPLQLVK LQVXOLQ¶V 
H൶FDF\ LQ WKH ERG\� $Q LQFUHDVH LQ WKH DFWLYLW\ RI WKH 
OLYHU HQ]\PHV $/7 DQG $67 E\ ��� DQG ��� WLPHV LV 
DOVR D PDUNHU RI G\VIXQFWLRQ RI WKH KHSDWRELOLDU\ 
V\VWHP� DQG PD\ DOVR EH D FRQVHTXHQFH RI WKH 
GHYHORSPHQW RI KHPRO\WLF DQHPLD�

7DEOH � ± +HPDWRORJLFDO VWDWXV RI ODERUDWRU\ UDWV ZLWK H[SHULPHQWDO V\VWHPLF LQÀDPPDWLRQ LQGXFHG E\ EDFWHULDO 
HQGRWR[LQ
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FROORZLQJ DGPLQLVWUDWLRQ RI PRGL¿HG QXFOHRVLGHV RU 
QXFOHRWLGHV WR DQLPDOV� V\PSWRPV RI DQ DFXWH 
LQÀDPPDWRU\ SURFHVV LQFUHDVHG� IROORZHG ZLWK GLVUXSWLRQ 
RI WKH H[FUHWRU\ DQG KHSDWRELOLDU\ V\VWHPV� 7KH QXFOHRWLGHV 
F&03 DQG DUD�&03� DV ZHOO DV WKH QXFOHRVLGH 778� 
H[KLELWHG WKH PRVW GUDPDWLF H൵HFWV� LQFUHDVLQJ WRWDO 
SURWHLQ FRQWHQW E\ ���� ���� DQG ��� WLPHV� UHVSHFWLYHO\� 
FRPSDUHG WR WKH /36�LPPXQL]HG JURXS� DQG LQFUHDVLQJ 
$/7 DFWLYLW\ E\ ���� ���� DQG ��� WLPHV� UHVSHFWLYHO\�

Conclusions
$ VWXG\ RI WKH H൵HFWV RI PRGL¿HG ��ÀXRUR�

DUDELQRIXUDQRV\ODGHQLQH �ÀXGDUDELQH�� ��DPLQR���
FKORUR�DUDELQRIXUDQRV\OSXULQH ���1+2���&O�DUD�3XU�� 
DUDELQRIXUDQRV\OF\WRVLQH �F\WDUDELQH� DUD�&�� 
>����¶��¶��¶�WUL�2�DFHW\O�ȕ�'�ULERIXUDQRV\O�����������
WULD]RO���\O�@XUDFLO �778� QXFOHRVLGHV DQG ��ÀXRUR�
DUDELQRIXUDQRV\ODGHQLQH�� 22��¶�PRQRSKRVSKDWH 
�IOXGDUDELQH PRQRSKRVSKDWH�� F\WDUDELQH��¶�
PRQRSKRVSKDWH �DUD�&03� DQG 22��¶�F\FORF\WLGLQH�
�¶�PRQRSKRVSKDWH �F\FORF\WLGLQH PRQRSKRVSKDWH� 
F\FOR�&03� QXFOHRWLGHV� VXJJHVWV WKDW WKH PRGL¿HG 
QXFOHRVLGHV DQG QXFOHRWLGHV KDYH PRGXODWLQJ H൵HFW RQ 
WKH V\VWHPLF LQÀDPPDWRU\ UHVSRQVH�

7KH UHVXOWV RI WKH UHVHDUFK VKRZ D VLJQL¿FDQW 
DOWHUDWLRQ LQ WKH KHPDWRORJLFDO DQG ELRFKHPLFDO 
SDWWHUQV LQ WKH ODERUDWRU\ DQLPDOV WKDW ZHUH JLYHQ WKH 
WHVW FKHPLFDOV�

6HYHQ GD\V DIWHU V\VWHPLF DGPLQLVWUDWLRQ RI E. coli
OLSRSRO\VDFFKDULGH� LQWUDSHULWRQHDO DGPLQLVWUDWLRQ RI 
WKH LQYHVWLJDWHG QXFOHRVLGHV DQG QXFOHRWLGHV DOWHUV WKH 
SDWWHUQV RI WKH LQÀDPPDWRU\ UHVSRQVH� VSHFL¿FDOO\ 
LQFUHDVLQJ WKH VHYHULW\ RI QHSKURWLF DQG KHSDWRELOLDU\ 
V\QGURPHV RI WKH LQÀDPPDWRU\ SURFHVV� 7KH PRVW 
QRWDEOH H൵HFWV ZHUH SURGXFHG E\ WKH 778 QXFOHRVLGH� 
F&03� DQG DUD�&03 QXFOHRWLGHV�
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YDOXHV LQ ODERUDWRU\ DQLPDOV � :ROIRUG 67 >HW DO�@ �� -� 7R[LFRO� 
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Введение. ɒирокое ɩрименение анɬибиоɬикоɜ ɩриɜело к ɜоɡникноɜениɸ и бɵɫɬрому раɫɩроɫɬране�
ниɸ реɡиɫɬенɬноɫɬи у микроорганиɡмоɜ� ɉоɬенɰиалɶноɣ анɬибакɬериалɶноɣ акɬиɜноɫɬɶɸ облаɞаɸɬ мо�
ɞиɮиɰироɜаннɵе нуклеоɡиɞɵ и нуклеоɬиɞɵ� ɇаряɞу ɫ иɡуɱением механиɡмоɜ их анɬибакɬериалɶноɣ ɞеɣ�
ɫɬɜия ɜаɠно уɱиɬɵɜаɬɶ ɫиɫɬемнɵе реакɰии органиɡма�хоɡяина на ɜɜеɞение ɷɬих ɫоеɞинениɣ�

Цель исследования. ȼ моɞелɶном ɷкɫɩерименɬе на лабораɬорнɵх ɠиɜоɬнɵх охаракɬериɡоɜаɬɶ иɡме�
нения ɞиагноɫɬиɱеɫки ɡнаɱимɵх гемаɬологиɱеɫких и биохимиɱеɫких ɩокаɡаɬелеɣ кроɜи ɩри ɫиɫɬемном 
ɜоɫɩалении� ɜɵɡɜанном ɜɜеɞением лиɩоɩолиɫахариɞа E. coli� и его моɞуляɰии моɞиɮиɰироɜаннɵми ну�
клеоɡиɞами�нуклеоɬиɞами�

Материалы и методы. ɂɫɫлеɞоɜание ɜɵɩолнено на крɵɫах ɫамɰах :LVWDU� ɀиɜоɬнɵх иммуниɡиро�
ɜали лиɩоɩолиɫахариɞом E. coli инɬраɩериɬонеалɶно� ɡаɬем ɫɩуɫɬя � ɞнеɣ инɴекɰироɜали моɞиɮиɰиро�
ɜаннɵми нуклеоɬиɞами и нуклеоɡиɞами� Ɉɰениɜали гемаɬологиɱеɫкиɣ и биохимиɱеɫкиɣ ɫɬаɬуɫ ɠиɜоɬнɵх 
ɩри ɷкɫɩерименɬалɶном ɫиɫɬемном ɜоɫɩалении�

Результаты. ɋинɬеɡироɜанɵ ɫемɶ моɞиɮиɰироɜаннɵх нуклеоɡиɞоɜ и нуклеоɬиɞоɜ ɩуриноɜого и ɩи�
римиɞиноɜого ряɞа� ɮлуɞарабин� ɮлуɞарабина ɮоɫɮаɬ� ��1+2���&O�DUD3XU� DUD�&� 778� F&03� DUD�&03� 
ɉроɜеɞенɵ иɫɩɵɬания на лабораɬорнɵх ɠиɜоɬнɵх ɫ ɷкɫɩерименɬалɶнɵм ɫиɫɬемнɵм ɜоɫɩалиɬелɶнɵм 
ɩроɰеɫɫом� 

Заключение. ɂɫɫлеɞоɜаннɵе ɫоеɞинения уɫилиɜаɸɬ ɜɵраɠенноɫɬɶ неɮроɬиɱеɫкого и геɩаɬобилиар�
ного ɫинɞромоɜ ɜоɫɩалиɬелɶного ɩроɰеɫɫа� ɇаиболее ɜɵраɠеннɵми ɷɮɮекɬами облаɞали нуклеоɬиɞɵ 
F&03 и DUD�&03� а ɬакɠе нуклеоɡиɞ 778�
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