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Introduction. IQÀDPPDWLRQ LV D SURWHFWLYH UHDFWLRQ RI WKH RUJDQLVP WR WKH GDPDJLQJ DJHQW� IEXSURIHQ KDV DQWL-LQÀDPPDWRU\� DQWLS\UHWLF� 

DQG DQWL-HGHPD H൵HFW� %XW LEXSURIHQ KDV DOVR VLGH H൵HFWV�
The main goal ZDV WR HVWLPDWH WKH ³GRVH-H൵HFW´ GHSHQGHQFH RI WKH KH[DGHF\O HVWHU RI LEXSURIHQ RQ WKH IRUPDOLQ PRGHO RI LQÀDPPDWLRQ�
Materials and methods. $Q DFXWH LQÀDPPDWRU\ UHDFWLRQ ZDV FDXVHG E\ WKH VXESODQWDU LQMHFWLRQ RI 0�1 PO RI 2� IRUPDOLQ LQWR WKH KLQG 

OLPE RI H[SHULPHQWDO UDWV� $IWHU WKH GHYHORSPHQW RI WKH LQÀDPPDWRU\ SURFHVV� UDWV ZHUH WUHDWHG E\ WUDQVGHUPDO DGPLQLVWUDWLRQ RI WKH KH[DGHF\O 
HVWHU RI LEXSURIHQ DV DQ RLQWPHQW FRQWDLQLQJ WKH HVWHU LQ YDULRXV FRQFHQWUDWLRQV ± ��� 2���� 1� DQG 0���� 7KH G\QDPLFV RI FKDQJH LQ WKH 
LQÀDPPDWRU\ SURFHVV GHWHUPLQHG E\ PHDVXULQJ WKH ZLGWK DQG YROXPH RI WKH D൵HFWHG OLPEV�

Results. 7KH KH[DGHF\O HVWHU RI LEXSURIHQ UHGXFHV WKH ZLGWK DQG YROXPH DUHD RI WKH LQÀDPPDWLRQ LQ DQLPDOV DQG KDV DQWL-LQÀDPPDWRU\ 
DFWLYLW\ DW WKH FRQFHQWUDWLRQV 0��±���

Conclusion. 7KH KH[DGHF\O HVWHU RI LEXSURIHQ GHPRQVWUDWHG WKH KLJK DQWL-LQÀDPPDWRU\ DFWLYLW\� 7KH DQWL-LQÀDPPDWRU\ DFWLYLW\ ZDV QRW 
GHSHQGHQW IURP WKH FRQFHQWUDWLRQ� IW LV DGYLVDEOH WR XVH WKH 0��� RLQWPHQW RI LEXSURIHQ HVWHU� ZKLFK LV DOPRVW HTXDO LQ WKHLU H൶FLHQF\ WR WKH 
�� RLQWPHQW�
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ЗАЛЕЖНІСТЬ ДОЗА-ЕФЕКТ ГЕКСАДЕЦИЛОВОГО ЕФІРУ ІБУПРОФЕНУ НА МОДЕЛІ 

ФОРМАЛІНОВОГО ЗАПАЛЕННЯ
Одеський національний медичний університет
Дɨɫɥɿɞɠɟɧɨ ɡɚɥɟɠɧɿɫɬɶ ɞɨɡɚ-ɟɮɟɤɬ ɝɟɤɫɚɞɟɰɢɥɨɜɨɝɨ ɟɮɿɪɭ ɿɛɭɩɪɨɮɟɧɭ ɧɚ ɦɨɞɟɥɿ ɮɨɪɦɚɥɿɧɨɜɨɝɨ ɡɚɩɚɥɟɧɧɹ� Ɂɚɩɚɥɶɧɢɣ ɩɪɨɰɟɫ 

ɜɢɤɥɢɤɚɥɢ ɫɭɛɩɥɚɧɬɚɪɧɢɦ ɜɜɟɞɟɧɧɹɦ 0�1 ɦɥ 0�2� ɮɨɪɦɚɥɿɧɭ ɩɿɞ ɩɿɞɨɲɨɜɧɢɣ ɚɩɨɧɟɜɪɨɡ ɡɚɞɧɶɨʀ ɤɿɧɰɿɜɤɢ ɞɨɫɥɿɞɧɢɯ ɳɭɪɿɜ� ɉɿɫɥɹ 
ɪɨɡɜɢɬɤɭ ɩɪɨɰɟɫɭ ɡɚɩɚɥɟɧɧɹ ɩɪɨɜɨɞɢɥɢ ɚɩɥɿɤɚɰɿɸ ɦɚɡɟɜɨʀ ɨɫɧɨɜɢ� ɹɤɚ ɦɿɫɬɢɥɚ ɝɟɤɫɚɞɟɰɢɥɨɜɢɣ ɟɮɿɪ ɿɛɭɩɪɨɮɟɧɭ ɭ ɪɿɡɧɢɯ ɤɨɧɰɟɧɬɪɚ-
ɰɿɹɯ ± ��� 2���� 1� ɬɚ 0���� ȼɫɬɚɧɨɜɥɟɧɨ� ɳɨ ɜ ɝɪɭɩɚɯ ɬɜɚɪɢɧ� ɞɟ ɝɟɤɫɚɞɟɰɢɥɨɜɢɣ ɟɮɿɪ ɿɛɭɩɪɨɮɟɧɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɞɥɹ ɥɿɤɭɜɚɧɧɹ 
ɩɪɨɰɟɫɭ ɡɚɩɚɥɸɜɚɧɧɹ� ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɡɧɚɱɧɟ ɡɦɟɧɲɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɲɢɪɢɧɢ ɬɚ ɨɛ¶ɽɦɭ ɨɫɟɪɟɞɤɭ ɡɚɩɚɥɟɧɧɹ� ȼɚɪɬɨ ɡɚɡɧɚɱɢɬɢ� ɳɨ ɞɥɹ 
ɞɨɫɹɝɧɟɧɧɹ ɨɫɧɨɜɧɨɝɨ ɮɚɪɦɚɤɨɥɨɝɿɱɧɨɝɨ ɟɮɟɤɬɭ ɧɚ ɨɪɝɚɧɿɡɦ ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 0��� ɦɚɡɶ ɝɟɤɫɚɞɟɰɢɥɨɜɨɝɨ ɟɮɿɪɭ ɿɛɭɩɪɨɮɟ-
ɧɭ� ɨɫɤɿɥɶɤɢ ɣɨɝɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɧɟ ɩɨɫɬɭɩɚɽɬɶɫɹ �� ɦɚɡɿ�

Ключові слова: ɮɚɪɦɚɤɨɥɨɝɿɱɧɢɣ ɫɤɪɢɧɿɧɝ� ɩɪɨɬɢɡɚɩɚɥɶɧɚ ɞɿɹ� ɝɟɤɫɚɞɟɰɢɥɨɜɢɣ ɟɮɿɪ ɿɛɭɩɪɨɮɟɧɭ� ɞɨɡɚ-ɟɮɟɤɬ� ɮɨɪɦɚɥɿɧ ɿɧɞɭɤɨ-
ɜɚɧɟ ɡɚɩɚɥɟɧɧɹ�

Introduction. 7KH YDVW PDMRULW\ RI GLVHDVHV LQFOXGH 
JHQHUDO SDWKRORJLFDO SURFHVVHV� DPRQJ ZKLFK LQÀDPPDWLRQ 
LV WKH PRVW ZHOO-NQRZQ >1@�

IQÀDPPDWLRQ LV D SURWHFWLYH UHDFWLRQ RI WKH ERG\� ZKLFK 
LV DLPHG DW GHVWUR\LQJ WKH GDPDJLQJ DJHQW DQG HOLPLQDWLQJ 
HQVXLQJ FKDQJHV LQ WLVVXHV� 7KH ORFDO H൵HFW RI WKH LQÀDPPDWRU\ 
SURFHVV LV DOZD\V DFFRPSDQLHG E\ JHQHUDO FKDQJHV LQ WKH HQWLUH 
ERG\� )LUVW RI DOO� LW PDQLIHVWV LWVHOI LQ LQFUHDVHG WHPSHUDWXUH� 
OHXNRF\WRVLV� YLRODWLRQ RI DOO W\SHV RI PHWDEROLVP� DQG 
K\SRSURWHLQHPLD LQ FKURQLF LQÀDPPDWLRQ >2� �@�

7KH PHGLFLQHV DFWLYHO\ XVHG IRU WKH WUHDWPHQW RI 
WKH LQÀDPPDWRU\ SURFHVV LQFOXGH QRQ-VWHURLGDO DQWL-
LQÀDPPDWRU\ GUXJV (NS$I'V)� DPRQJ ZKLFK WKH PRVW 
IDPRXV LV LEXSURIHQ >�@� $FFRUGLQJ WR PRGHUQ WHUPLQRORJ\� 
LEXSURIHQ EHORQJV WR ³DFLGLF´ DQWL-LQÀDPPDWRU\ DJHQWV DQG 
KDV D ODUJH QXPEHU RI SRVVLEOH VLGH H൵HFWV� VXFK DV DQ LUULWDWLQJ 
H൵HFW RQ WKH PXFRXV PHPEUDQH RI WKH JDVWURLQWHVWLQDO WUDFW� 
LPSDLUHG NLGQH\ IXQFWLRQ� DQG RWKHUV >4@� IWV ORFDO XVDJH DV 
D VRIW GRVDJH UHTXLUHV IUHTXHQW DSSOLFDWLRQ WR WKH VNLQ (�±
4 WLPHV D GD\) >�@� VR LW LV UHOHYDQW WR FUHDWH GHULYDWLYHV EDVHG 
RQ LEXSURIHQ� ZKLFK ZRXOG EH FKDUDFWHUL]HG E\ DQ LQFUHDVH 
LQ WKH UHWHQWLRQ WLPH RI WKH DFWLYH PROHFXOH LQ WKH ERG\ ERWK 
GXH WR DQ LQFUHDVH LQ OLSRSKLOLW\ DQG VORZ K\GURO\VLV� ZKLFK 
OHDGV WR SURORQJHG DFWLRQ�
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7KH DQDO\VLV RI OLWHUDU\ VRXUFHV GHPRQVWUDWHV D ODFN 
RI LQIRUPDWLRQ DERXW WKH DQWL-LQÀDPPDWRU\ SURSHUWLHV RI 
LEXSURIHQ HVWHUV GXULQJ WUDQVGHUPDO DGPLQLVWUDWLRQ� NR 
LQIRUPDWLRQ ZDV IRXQG RQ WKH FRQFHQWUDWLRQ-GHSHQGHQW 
DFWLYLW\ RI LEXSURIHQ KH[DGHF\O HVWHU LQ WKH IRUPDOLQ PRGHO 
RI LQÀDPPDWLRQ WRR�

2QH RI WKH ZD\V WR VROYH WKLV SUREOHP LV WR GHYHORS 
PHWKRGV RI FKHPLFDO PRGL¿FDWLRQ RI WKH LEXSURIHQ 
PROHFXOH� DV D UHVXOW RI ZKLFK LW ZRXOG EH SRVVLEOH WR 
REWDLQ PRUH DFWLYH DQDORJXHV� 2QH RI WKHVH PHGLFLQDO 
IRUPV DUH SURGUXJV >6@� )URP D FKHPLFDO SRLQW RI YLHZ� 
SURGUXJV FDQ EH TXDOL¿HG DV PHGLFLQDO FRPSRXQGV 
WHPSRUDULO\ FRQWDLQLQJ VSHFLDO ELRORJLFDOO\ LQHUW JURXSV� 
ZKLFK DUH XVHG WR FKDQJH WKH XQGHVLUDEOH SURSHUWLHV RI 
WKH SDUHQW PROHFXOH� VROXELOLW\� ELRDYDLODELOLW\� VSHFL¿F 
DFWLRQ� LQVWDELOLW\� ORQJ WLPH RI UHOHDVH RI WKH VXEVWDQFH 
IURP WKH GRVDJH IRUP� WR[LFLW\� DQG LQFRQYHQLHQFH RI XVH 
IRU SDWLHQW (WDVWH� VPHOO)�

7KH PRVW ZLGHO\ XVHG FRPSRXQG IRU FUHDWLQJ SURGUXJV 
LV HVWHU� (VWHUV DUH HDVLO\ V\QWKHVL]HG IURP DFWLYH VXEVWDQFHV 
FRQWDLQLQJ DOFRKRO JURXSV DQG FDUER[\OLF DFLGV >�@�

The main goal ZDV WR HVWDEOLVK WKH ³GRVH-H൵HFW´ 
GHSHQGHQFH RI WKH KH[DGHF\O HVWHU RI LEXSURIHQ RQ WKH 
IRUPDOLQ PRGHO RI LQÀDPPDWLRQ�

Materials and methods.
Animal groups
([SHULPHQWV LQYROYHG �6 SXUHEUHG ZKLWH UDWV RI WKH :LV-

WDU OLQH� ZHLJKLQJ 1�0±180 J� REWDLQHG IURP WKH YLYDULXP 
RI WKH 2GHVD NDWLRQDO 0HGLFDO 8QLYHUVLW\� $QLPDOV ZHUH 
VXEMHFW WR D VWDQGDUG GLHW ZLWK ZDWHU DQG IRRG DG OLELWXP� 
([SHULPHQWDO VWXGLHV ZHUH FRQGXFWHG IROORZLQJ WKH PHWK-
RGRORJLFDO UHFRPPHQGDWLRQV RI WKH SWDWH 3KDUPDFRORJLFDO 
&HQWHU� 0LQLVWU\ RI +HDOWK RI 8NUDLQH� DQG WKH ELRHWKLFV 
FRPPLVVLRQ RI WKH 2GHVD I�I� 0HFKQLNRY NDWLRQDO 8QLYHU-
VLW\� 0LQLVWU\ RI (GXFDWLRQ RI 8NUDLQH�

Synthesis
7KH KH[DGHF\O HVWHUV RI LEXSURIHQ ZHUH V\QWKHVL]HG 

E\ WKH D]HRWURSLF ZDWHU GLVWLOODWLRQ ZLWK EHQ]HQH XVLQJ D 
'HDQ-SWDUN QR]]OH ()LJ� 1)�

7KH SXULW\ RI WKH REWDLQHG HVWHUV ZDV YHUL¿HG E\ WKH 
PHWKRG RI WKLQ OD\HU FKURPDWRJUDSK\ (7/&) LQ WKH V\V-
WHP ± KHSWDQH-FKORURIRUP-HWK\O DFHWDWH 1�1�0��� 

+H[DGHF\O HVWHU RI LEXSURIHQ ZDV V\QWKHVL]HG DW WKH 
3KDUPDFHXWLFDO &KHPLVWU\ 'HSDUWPHQW RI 2GHVD I�I� 0HFK-
QLNRY NDWLRQDO 8QLYHUVLW\ (&16H��) ()LJ� 2)�

Fig. 1. Synthesis reaction of hexadecyl ester ibuprofen

Design of the experiment. $Q DFXWH LQÀDPPDWRU\ 
UHDFWLRQ ZDV LQGXFHG E\ WKH PHWKRG RI VXESODQWDU LQMHFWLRQ 
RI 0�1 PO RI 2� IRUPDOLQ >8� �@ LQWR WKH KLQG OLPE RI 
H[SHULPHQWDO UDWV� $IWHU 24 KRXUV� UDWV ZHUH WUHDWHG E\ 
WUDQVGHUPDO DGPLQLVWUDWLRQ RI WKH KH[DGHF\O HVWHU RI 
LEXSURIHQ (VHH )LJ� 2) ZLWK DQ RLQWPHQW FRQWDLQLQJ WKH HVWHU 
DW YDULRXV FRQFHQWUDWLRQV ± ��� 2���� 1� DQG 0����

7KH K\GURSKLOLF EDVH� FRQVLVWHG RI 3(*-1�00�3(2-
400�1�2-SURS\OHQH JO\FRO� LQ D UDWLR RI 4�2��� UHVSHFWLYHO\� 
LV RIWHQ XVHG LQ PHGLFDO SUDFWLFH DQG GRHV QRW FDXVH DOOHUJLF 
UHDFWLRQV DQG KDV QR FRQWUDLQGLFDWLRQV IRU XVH >10@�

7KH UHVXOWV RI WKH H[SHULPHQWDO VWXG\ ZHUH HYDOXDWHG 
RQ WKH EDVLV RI WKH G\QDPLFV RI FKDQJHV LQ WKH ZLGWK DQG 
YROXPH RI WKH D൵HFWHG OLPE (WKH ZLGWK ZDV GHWHUPLQHG E\ 
DQ HOHFWURQLF FDOOLSHU� DQG WKH YROXPH E\ WKH YROXPHWULF 
PHWKRG)�

Results and discussion.
7KH VWXG\ RI GRVH-H൵HFW UHVSRQVH WR WKH PRGHO RI 

IRUPDOLQ LQÀDPPDWLRQ VKRZHG WKDW WKH XVH RI LEXSURIHQ 
KH[DGHF\O HVWHU IRU WUHDWLQJ WKH LQÀDPPDWRU\ SURFHVV 
GHPRQVWUDWHV VLJQL¿FDQW DQWL-LQÀDPPDWRU\ DFWLYLW\ 
(7DEOHV 1� 2)�

7KH IRUPDOLQ PRGHO OHDGV WR WKH GHYHORSPHQW RI 
FKURQLF LQÀDPPDWLRQ� ZKLFK FDQ FDXVH WLVVXH QHFURVLV� 
7KLV LV D FODVVLF PRGHO RI WKH FKURQLF LQÀDPPDWRU\ SURFHVV 
>�@� 7KHUHIRUH� ZH VWXGLHG WKH GRVH-H൵HFW UHODWLRQVKLS 
RI WKH KH[DGHF\O HVWHU RI LEXSURIHQ ZLWK WUDQVGHUPDO 
DGPLQLVWUDWLRQ VSHFL¿FDOO\ RQ WKH IRUPDOLQ PRGHO RI 
LQÀDPPDWLRQ�

7KH REWDLQHG UHVXOWV UHYHDO WKDW RQ WKH 1VW GD\ (24 KUV) 
RI WUHDWPHQW� WKH SDUDPHWHUV RI WKH ZLGWK DQG YROXPH RI WKH 
D൵HFWHG OLPEV RI WKH H[SHULPHQWDO UDWV LQ WKH JURXSV ZKHUH 
LEXSURIHQ KH[DGHF\O HVWHU ZDV XVHG GLG QRW GL൵HU IURP WKH 
FRQWURO JURXS� ZKHUH WKH WUHDWPHQW ZDV QRW FDUULHG RXW�

SWDUWLQJ IURP WKH VHFRQG GD\ RI WUHDWPHQW� WKHUH LV 
D WHQGHQF\ WR D VLJQL¿FDQW GHFUHDVH LQ LQÀDPPDWLRQ 
LQGLFDWRUV LQ WKH JURXSV WKDW ZHUH LQMHFWHG ZLWK LEXSURIHQ 
KH[DGHF\O HVWHU� DQG WKHUH LV D UHWXUQ RI WKH ZLGWK LQGLFDWRUV 
RI WKH D൵HFWHG OLPEV WR WKH LQLWLDO RQHV RQ WKH 10WK GD\� DQG 
WKH YROXPH LQGLFDWRUV ± RQ WKH �WK GD\ RI WKH H[SHULPHQW�

IQ WKH FRQWURO JURXS RI DQLPDOV� WKH ZLGWK DQG YROXPH 
RI WKH LQÀDPPDWLRQ DW WKH HQG RI WKH H[SHULPHQW GLG QRW 
UHDFK WKH LQWDFW RQHV DQG H[FHHGHG WKH LQGLFDWRUV RI WKH 
RWKHU JURXSV E\ 48� (ZLGWK RI WKH D൵HFWHG OLPEV) DQG ��� 
(YROXPH RI WKH D൵HFWHG OLPEV)� UHVSHFWLYHO\�

Fig. 2. Molecular structure of hexadecyl ester ibuprofen (IBP-C16H33)
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7DEOH 1 
Anti-inflammatory activity of the hexadecyl ester of ibuprofen on the model of formalin inflammation depending 

on the concentration (width of swelling of the affected limbs of rats, in % of intact ones, (M ± m) (n=10))

Day Control Ibuprofen IBP-C16H33
0.5%

IBP-C16H33
1 %

IBP-C16 H33
2.5%

IBP-C16H33
5.0%

IQWDFW LQGLFDWRUV 100�4�2
24 KUV 1������

2 161�2�2�2 14��6�4�2 14��6�� 14����4 142���� 144 �1���8
� 1�2�6�2�� 1���0���8 1���0�2�� 1�2�8���2  1�4�8�2�1 1�1�����6
4 160�0�1�� 1�4�0�2�1 1�����2�4 1�0�1���1  1�2������ 12��0�4�1
� 1�������1 1�1�8�2�4 1�6�6����  1�2�8�1��  12����2�6 124�2���4
6 1�������2 128�1�1�8 120�1�2��  126�4�2��  121�1���� 122�6�2�6
� 1�2�4�2�1 124���2�� 118���2�1  121�2�1��  11������2 118�2�4��
8 14��2�1�� 122���1�� 11����4��  11��8���� 11����2�� 116�1�4�0
� 162�����2 12������� 121�1���6  122�2�2�8  118�4���6 11��2�2�4
10 160���2�6 120������ 116�8�2�1  11��8�2�2  114�2���0 11� ���2��
11 1�0�0�2�4 11��4���1 111�����1  110�8�1�4  108�2�2�4 106�0�2�0
12 148�0�1�2 111���4�� 10��0�2�6  10��1�2�4  104���1�2 10��0�1�1

NRWH�  ± ɪ 0�0 ޒ� ± PDWFKHG ZLWK WKH FRQWURO JURXS

7DEOH 2 
Anti-inflammatory activity of the hexadecyl ester of ibuprofen on the formalin inflammation model depending 

on the concentration (volume of edema of the affected limbs of rats, in % of intact ones, (M ± m) (n=10))

Day Control Ibuprofen IBP-C16H 33
0.5%

IBP-C16H33
1 %

IBP-C16H33
2.5%

IBP-C16H33
5.0%

IQWDFW LQGLFDWRUV 100�6�4
24 KUV 162���1

2 164�����1 160�8���4 162�1�4�� 1�8�6���1 1�4�2�4�8 1�������2
� 16����4�2 1���2�4�1 14������0 14����2�8 1 4� �8�4�0 14����2�1
4 1�����2�1 142���4�� 1�����4�1 1�6�8���� 1�0�2���� 1�2�0�2�8
� 162�4�4�2 1�8�1���� 1�0�1���� 1���2�4�2 1�2�����0 12��8�1�8
6 1�6�4���1 1�8�����1 12��6�2�� 12��2���� 1�0�4�1�8 12����2�0
� 1���1���8 126�4�2�4 122�0���8 128���4�0 12��6�2�� 12��2�1�2
8 1���1�4�0 120�6�1�8 118���2�� 122�4���2 11��4�2�� 114�����4
� 16��8���2 126�6���4 12��1���1 128�8�2�� 12��1�1�2 121�1�2�2

10 1�8���2�4 121���2�1 11��0�1�8 121�0�2�4 118�0���4 11������4
11 14��6�1�8 116�0���2 112�6�2�� 114�0���4 111�����1 114�0�2�8
12 1�6�0���� 10��8�4�2 106�2���� 10��0���� 10 ��4�1�8 10����2�8

NRWH�  ± ɪ 0�0 ޒ� ± PDWFKHG ZLWK WKH FRQWURO JURXS

7KH DQWL-LQIODPPDWRU\ DFWLYLW\ LQ WKH JURXS ZLWK 
�� KH[DGHF\O HVWHU RI LEXSURIHQ ZDV VOLJKWO\ EHWWHU 
WKDQ LQ WKH JURXSV ZKHUH 2���� 1� DQG 0��� RLQWPHQW 
ZDV XVHG�

Conclusions. &RQVHTXHQWO\� UHIHUULQJ WR WKH UHVXOWV 
RI LQGLFDWRUV RI WKH LQIODPPDWLRQ RI WKH KLQG SDZ RQ WKH 
IRUPDOLQ PRGHO RI LQIODPPDWLRQ� LW FDQ EH VWDWHG WKDW 
WKH XVH RI WUDQVGHUPDO DGPLQLVWUDWLRQ RI WKH KH[DGHF\O 
HVWHU RI LEXSURIHQ GHPRQVWUDWHV KLJK DQWL-LQIODPPDWRU\ 
DFWLYLW\ LQ D ZLGH UDQJH RI FRQFHQWUDWLRQV� IW PHDQV 
WKDW LQ RUGHU WR DFKLHYH WKH GHVLUHG SKDUPDFRORJLFDO 

UHVSRQVH WR WKH LQIODPPDWRU\ SURFHVV� LW LV DGYLVDEOH WR 
XVH 0��� LEXSURIHQ HVWHU RLQWPHQW� ZKLFK LV DOPRVW DV 
HIIHFWLYH DV �� RLQWPHQW�

SXFK D SKHQRPHQRQ FDQ EH H[SODLQHG E\ WKH IDFW 
WKDW GXULQJ WUDQVGHUPDO DGPLQLVWUDWLRQ WKH DPRXQW RI 
WKH DFWLYH VXEVWDQFH SHQHWUDWLQJ WKURXJK WKH VNLQ EDUULHU 
LV OLPLWHG E\ WKH SHUPHDELOLW\ RI WKH VWUDWXP FRUQHXP 
DQG WKH UHOHDVH RI WKH DFWLYH VXEVWDQFH IURP WKH VNLQ 
GHSRW� 7KHVH SDUDPHWHUV OHDG WR VOLJKW GL൵HUHQFHV LQ WKH 
PDQLIHVWDWLRQ RI DQWL-LQÀDPPDWRU\ DFWLYLW\ DW GL൵HUHQW 
FRQFHQWUDWLRQV RI WKH HVWHU LQ WKH VRIW GRVDJH IRUP�
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