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Abstract: 
Caffeine is known to have various biological effects, including its potential to modulate the central nervous system. This study 
aims to identify the molecular targets of caffeine and explore their relationship with Alzheimer's disease using a bioinformatics 
approach. The methods used include target prediction using SwissTargetPrediction and SuperPred, target relationship analysis 
with disease through the DAVID database, protein interaction exploration and enrichment analysis using STRING-DB, and 
network analysis using Cytoscape. The results showed that from the total targets obtained, there were 20 overlapping targets 
related to Alzheimer's. Protein interaction analysis revealed 17 nodes with 32 significant interactions, which provide insight 
into the molecular pathways that caffeine can manipulate in the context of neuroprotection. These findings are in line with 
various studies showing that caffeine consumption is associated with a reduced risk of Alzheimer's through modulation of the 
nervous system and inflammation. 
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Introduction 

Hf@@ppF QJF f_pF f@F eYpF ]fJeF WfWROmcF icQ_rJF
LfcOiLQipTFm_iFnmcQfRJF/cfRWJF8f_JR]pFQeF7p8mRJpFf@F
QeJFiQJeQ_8eQnpFemJepFm_iFJeQ]ROm_eFp@@p8eJF1$mcmYTF#6*#&qF
2_FmiiQeQf_F efF7pQ_/FmFWfWROmcFicQ_rTF8f@@ppFmOJfFYmJF
]ROeQWOpF YpmOeYF 7p_p@QeJTF ]mQ_O.F 7p8mRJpF f@F QeJF
7Qfm8eQnpF8f_ep_eTFf_pFf@FLYQ8YFQJF8m@@pQ_pF1Hfc_pOQJTF
#6*+&qFHm@@pQ_pF QJFmF(m_eYQ_pFmOrmOfQiF eYmeF QJFLQipO.F
@fR_iF Q_F _meRcmOF WcfiR8eJF JR8YF mJF 8f@@ppTF epmTF m_iF
8f8fmF 1"JrpOQ_p_F ,F `QnQWpOefTF #6*60F 'Q77JF peF mOqTF
#6*)0F-mfFpeFmOqTF#6#50F3m]mfrmC3m_fFpeFmOqTF*+++&qFF

Hm@@pQ_pF YmJF p@@p8eJF f_F YpmOeYTF Q_8ORiQ_/F
8mciQfnmJ8ROmcF1-p_ifAmFpeFmOqTF#6#50FNRc_7ROOFpeFmOqTF
#6*S&TF cpJWQcmefc.F 1vm]7mF peF mOqTF #6#*0F spWW�C
-fQOm_p_F peF mOqTF #6#*0F �YmfF peF mOqTF #6#j&TF J]ffeYF
]RJ8OpF p@@p8eJF 1NmAApfF peF mOqTF #6*#&TF WY.JQ8mOF m_iF
8f/_QeQnpF Wpc@fc]m_8pF 1-8vpOOm_F peF mOqTF #6*l0F
ypJpmc8YF ,F -mccQfeeTF *++j&qF Hm@@pQ_pF m@@p8eJF eYpF
8p_ecmOF _pcnfRJF J.Jep]TF Q_8cpmJQ_/F mOpce_pJJF m_iF
cpiR8Q_/F@meQ/RpF7.FQ_YQ7QeQ_/Fmip_fJQ_pFcp8pWefcJFeYmeF
WOm.F mF cfOpF Q_F cp/ROmeQ_/F_pcnpF m8eQnQe.F 1HYp_F peF mOqTF
#66*0FomnQJFpeFmOqTF#6650F�pcJmiTF#6**0Fypii.FpeFmOqTF
#6#j0FypJpmc8YF,F-mccQfeeTF*++j&qFF

�cpnQfRJF JeRiQpJF YmnpF JYfL_F eYmeF ]fipcmepF
8f@@ppF8f_JR]WeQf_F]m.F7pFmJJf8QmepiFLQeYFmFnmcQpe.F
f@FYpmOeYF7p_p@QeJTFQ_8ORiQ_/FmFcpiR8piFcQJrFf@FJpnpcmOF
_pRcfip/p_pcmeQnpF iQJpmJpJF JR8YF mJF �mcrQ_Jf_�JTF
op]p_eQmTFm_iFxOAYpQ]pc�JF1^mccm_8fFtRQ_em_mFpeFmOqTF
#66S0FHYp_FpeFmOqTF#66*0F"JrpOQ_p_F,F̀ QnQWpOefTF#6*6&qFF

F
spnpcmOF JeRiQpJF YmnpF mOJfF Q_iQ8mepiF eYmeF 8m@@pQ_pF
8f_JR]WeQf_F ]m.F Q]WcfnpF 8f/_QeQnpF @R_8eQf_F m_iF
JOfLF eYpFWcf/cpJJQf_Ff@FxOAYpQ]pc�JFiQJpmJpF eYcfR/YF
JRWWcpJJQf_Ff@Fm].OfQiF�Fm8eQnQe.F1xcp_imJYF,FHmfTF
#6*6&qFNYpFJWp8Q@Q8F]fOp8ROmcF]p8Ym_QJ]JFR_ipcO.Q_/F
8m@@pQ_p�JF p@@p8eJF f_F YpmOeYF ]RJeF 7pF m_mO.ApiF efF
R_ipcJem_iFQeJF7QfOf/Q8mOFm8eQnQe.qF

�peLfcrFWYmc]m8fOf/.FQJFf_pFep8Y_Q�RpFRJpiF
efF m_mO.ApF mF 8f]WfR_i�JF ]fOp8ROmcF emc/peF Q_F icR/F
iQJ8fnpc.F p@@fceJqF 2_ep/cmeQ_/F 7QfOf/Q8mOF @R_8eQf_JF
LQeYF icR/F _peLfcrJF QJF RJpiF efF @Q_iF Wfep_eQmOF emc/peJF
7mJpiFf_F_peLfcrFm_mO.JQJF1vQFpeFmOqTF#6#6&qFNYpcp@fcpTF
eYQJF JeRi.F LmJF 8f_iR8epiF @fcF ]fOp8ROmcF _peLfcrF
m_mO.JQJF 7.F RJQ_/F 7QfQ_@fc]meQ8JF mWWcfm8YpJF efF
m_mO.ApF WcfepQ_F Q_epcm8eQf_JF cpOmepiF efF 8m@@pQ_pF
8f]WfR_iJF m_iF eYpQcF mJJf8QmeQf_F LQeYF cpOpnm_eF
iQJpmJpJqF
F
Material and Methods 
Screening targets and diseases of the compound 

sLQJJNmc/pe�cpiQ8eQf_F
1YeeW���LLLqJLQJJemc/peWcpiQ8eQf_q8Y�&F 1omQ_mF peF mOqTF
#6*+&F m_iF sRWpc�cpiF 1YeeWJ���WcpiQ8eQf_q8YmcQepqip�&F
1�Q8rpOF peF mOqTF #6*j&F LpcpF RJpiF efF WcpiQ8eF 8m@@pQ_pF
emc/peJqF NYpF f7emQ_piF emc/peJF LpcpF eYp_F]pc/piF m_iF
iRWOQ8mepJF LpcpF cp]fnpiqF NYpJpF emc/peJF LpcpF eYp_F
m_mO.ApiF RJQ_/F eYpF ox�2oF imem7mJpF
1YeeWJ���imnQi7QfQ_@fc]meQ8Jq_QYq/fn�&FFLQeYFcp@pcp_8pJF
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@cf]Fo2s'"�"NTF�-2-TFm_iFo2s"xs"FefF@Q_iFeYpQcF
mJJf8QmeQf_FLQeYFnmcQfRJFiQJpmJpJF1�Rm_/FpeFmOqTF#66+0F
sYpc]m_FpeFmOqTF#6##&qFF

NfF @RceYpcF R_ipcJem_iF eYpF cpOmeQf_JYQWF
7peLpp_F eYpJpF emc/peJF m_iF iQJpmJpJTF LpF RJpiF eYpF
�-2-F imem7mJpF efF f7emQ_F mF OQJeF f@F JWp8Q@Q8F WcfepQ_F
emc/peJF1�m]fJYFpeFmOqTF#66j&qFNYpFemc/peJF@cf]F�-2-F
LpcpF eYp_F 8f]WmcpiF LQeYF eYfJpF @cf]F
sLQJJNmc/pe�cpiQ8eQf_F m_iF sRWpc�cpiF RJQ_/F �p__F
iQm/cm]JF efF Qip_eQ@.F fnpcOmWWQ_/F emc/peJF
1YeeWJ���7QfQ_@f/Wq8_7q8JQ8qpJ�effOJ�np__.�&F 1�OQnpcfJTF
#6#j&qF
 
Protein-Protein Interaction and Enrichment 
Analysis 

NYpJpF fnpcOmWWQ_/F emc/peJF LpcpF @RceYpcF
m_mO.ApiFRJQ_/FsNy2�'Co^F1YeeWJ���JecQ_/Ci7qfc/�&FefF
p(WOfcpF WcfepQ_CWcfepQ_F Q_epcm8eQf_JF 1��2&qF NYpF
Wmcm]pepcJF RJpiF Q_8ORipF @ROOF sNy2�'F _peLfcrF @fcF
_peLfcrFe.WpTF]piQR]F8f_@Qip_8pF16qj66&F@fcFcp�RQcpiF
J8fcpTF]piQR]F1)�&F @fcF$oyFJecQ_/p_8.TFm_iFHomo 
sapiensF@fcFeYpFfc/m_QJ]F1sArOmc8A.rFpeFmOqTF#6#5&qFF

$RceYpc]fcpTF_peLfcrFm_mO.JQJFLmJFWpc@fc]piF
RJQ_/F H.efJ8mWpF efF Qip_eQ@.F eYpF 8p_ecmOF cfOpF f@F eYpF
emc/peJF Q_F eYpF ]fOp8ROmcF _peLfcrF 1sYm__f_F peF mOqTF
#665&qF2_FmiiQeQf_TFp_cQ8Y]p_eFm_mO.JQJF7mJpiFf_F'p_pF
�_efOf/.F 1'p_pF �_efOf/.F Hf_JfceQR]TF #6*S&F m_iF
`"''F �meYLm.F 1`m_pYQJmF peF mOqTF #6##&F LmJF
Wpc@fc]piF efF Qip_eQ@.F eYpF 7QfOf/Q8mOF m8eQnQeQpJF f@F
Wfep_eQmOFemc/peJFRJQ_/FeYpFox�2oFimem7mJpq 
 
Results and Discussion 

NYpF Qip_eQ@Q8meQf_F f@F 8m@@pQ_pF ]fOp8ROmcF
emc/peJF RJQ_/F sLQJJNmc/pe�cpiQ8eQf_F m_iF sRWpc�cpiF
cpnpmOpiF **jF m_iF *65F emc/peJTF cpJWp8eQnpO.qF x@epcF
cp]fnQ_/F iRWOQ8meQf_JTF #6�F R_Q�RpF emc/peJF LpcpF
f7emQ_piqF oQJpmJpF m_mO.JQJF cpJROeJF @cf]F eYpF ox�2oF
imem7mJpFJYfLpiFeYmeFmF_R]7pcFf@FeYpFemc/peJFf7emQ_piF
LpcpF8OfJpO.FcpOmepiFefFxOAYpQ]pc�JTFJecp_/eYp_Q_/FeYpF
Y.WfeYpJQJFeYmeF8m@@pQ_pFYmJF_pRcfWcfep8eQnpFWfep_eQmOF
m/mQ_JeF eYQJF iQJpmJpF 1"JrpOQ_p_F ,F `QnQWpOefTF #6*60F
vf_iAQ_FpeFmOqTF#6#*0F�YfRF,F�Ym_/TF#6#*&FqF

NYpF emc/pepiF Jpmc8YF m/mQ_JeF xOAYpQ]pc�JF
iQJpmJpF LmJF 8f_eQ_RpiF RJQ_/F eYpF �-2-F imem7mJpTF
LYQ8YFJYfLpiF*�lFemc/peJqFNYpJpFemc/peJFLpcpF@RceYpcF
m_mO.ApiF RJQ_/F sNy2�'Co^F efF p(WOfcpF WcfepQ_F
Q_epcm8eQf_JqF NYpF WcfepQ_CWcfepQ_F Q_epcm8eQf_F cpJROeJF
JYfLpiFm_FQ_epcm8eQf_F7peLpp_F5l5Femc/peJFLQeYF5#6#F
Q_epcm8eQf_JF1$Q/RcpF#m&qFF

�npcOmWJF 7peLpp_F emc/peJF f7emQ_piF @cf]F
sLQJJNmc/pe�cpiQ8eQf_TF sRWpc�cpiTF m_iF�-2-FLpcpF
m_mO.ApiFLQeYFmF�p__FiQm/cm]FefF/peFWfep_eQmOFemc/peJTF
JYfLQ_/F #6F fnpcOmWWQ_/F emc/peJF 1$Q/RcpF *TF
sRWWOp]p_emc.F $QOpF *&qF $RceYpcF m_mO.JQJF f@F eYpF ��2F
_peLfcrFf7emQ_piF@cf]FeYpFsNy2�'Co^Fimem7mJpFLmJF
Wpc@fc]piF LQeYF H.efJ8mWpF m_iF @QOepcpiF efF 8cpmepF
JR7_peLfcrJF7peLpp_F eYpFfnpcOmWWQ_/F emc/peJTFLYQ8YF
cpJROepiF Q_F Q_epcm8eQf_JF 7peLpp_F *SF emc/peJF LQeYF 5#F
Q_epcm8eQf_JF 1$Q/RcpF #7&qF �peLfcrF m_mO.JQJF LQeYF
H.efJ8mWpF Q_F 7peLpp__pJJF 8p_ecmOQe.TF ip/cppTF m_iF
8OfJp_pJJF8p_ecmOQe.FnmORpJFf@F*SFWfep_eQmOFemc/peJF8m_F
7pFJpp_FQ_FsRWWOp]p_emc.F$QOpF#qFF

F
$Q/RcpF *qF NYpF �p__F iQm/cm]F JYfLJF eYpF _R]7pcF f@F
emc/peJF m_iF emc/peJF fnpcOmWJF @cf]F
sLQJJNmc/pe�cpiQ8eQf_TF sRWpc�cpiTF m_iF �-2-F
imem7mJpJF
 

'p_pF�_efOf/.Fm_iF`"''F�meYLm.Fm_mO.JQJF
LmJF 8f_iR8epiF efF ipepc]Q_pF eYpF @R_8eQf_F m_iF
7QfOf/Q8mOF WmeYLm.F f@F eYpF emc/peF 1$Q/RcpJF 5F m_iF j&qF
'p_pF�_efOf/.Fm_mO.JQJFQ_8ORipJF7QfOf/Q8mOFWcf8pJJpJTF
8pOOROmcF 8f]Wf_p_eJTF m_iF ]fOp8ROmcF @R_8eQf_JqF NYpF
7QfOf/Q8mOF Wcf8pJJF m_mO.JQJF JYfLpiF eYmeF eYpF emc/peF QJF
cpOmepiFefF_pRcf_JTFJR8YFmJF_pRcf_FmWfWefeQ8FWcf8pJJTF
WcfepfO.JQJTF WfJQeQnpF cp/ROmeQf_F f@F _pRcf_F mWfWefeQ8F
Wcf8pJJTFm_iFOpmc_Q_/FfcF]p]fc.qFxOAYpQ]pc�JFiQJpmJpF
QJF 8Ymcm8epcQApiF 7.F ]p]fc.F ip@Q8QeJF m_iF ]mJJQnpF
_pRcf_mOFipmeYFeYcfR/YFmWfWefeQ8FWcf8pJJpJF1HmOQJJm_fF
peFmOqTF#66+0F'fpOFpeFmOqTF#6##0FyfeYTF#66*0F3m_/FpeFmOqTF
#66�&qFF

HpOOROmcF 8f]Wf_p_eJTF f_pF f@F LYQ8YF QJF eYpF
/m]]mCJp8cpemJpF8f]WOp(TFmcpFr_fL_FefF7pFmJJf8QmepiF
LQeYF xOAYpQ]pc�JF iQJpmJpqF NYpF /m]]mCJp8cpemJpF
8f]WOp(FQJFmFemc/peFf@FxOAYpQ]pc�JFecpme]p_eF7p8mRJpF
f@F QeJF cfOpF Q_F ]piQmeQ_/F eYpF @Q_mOF 8Opmnm/pF efF @fc]F
m].OfQiF �CWpWeQipqF x�F m88R]ROmepJF Q_F eYpF 7cmQ_F f@F

https://bioinfogp.cnb.csic.es/tools/venny/
https://string-db.org/
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xOAYpQ]pc�JFWmeQp_eJTF8mRJQ_/F_pRcfip/p_pcmeQf_F1�RcTF
#6##0FvRfF,FvQTF#6##0F�fO@pTF#6*#&qF
 
-fOp8ROmcF@R_8eQf_JFmJJf8QmepiFLQeYFeYpFemc/peFQ_8ORipF
8.JepQ_pCe.WpF p_ifWpWeQimJpF m8eQnQe.TF WpWeQimJpF
m8eQnQe.TF mJWmceQ8F p_ifWpWeQimJpF m8eQnQe.F
Q_ecm]p]7cm_pF8OpmnQ_/TFf(QifcpiR8emJpFm8eQnQe.TFm_iF
8.8OQ_CipWp_ip_eF WcfepQ_F JpcQ_p�eYcpf_Q_pF rQ_mJpF
m8eQnQe.qF�pWeQimJpFm_iFmJWmceQ8Fp_ifWpWeQimJpFm8eQnQe.F
8m_F 7pF mJJf8QmepiF LQeYF /m]]mCJp8cpemJpF 8f]WOp(F
m8eQnQe.FQ_FWcfiR8Q_/Fx�CWpWeQipF1QuickGOTF#6#)&qFF
F

NYpF Q_epcpJeQ_/F `"''F WmeYLm.F f@F eYpF emc/peF QJF
mJJf8QmepiFLQeYFxOAYpQ]pc�JFiQJpmJpTF_fe8YF JQ/_mOQ_/F
WmeYLm.TF m_iF mWfWefJQJqF xJF QJF r_fL_TF mWfWefJQJF QJF
mJJf8QmepiFLQeYFeYpFp]pc/p_8pFf@FxOAYpQ]pc�JFiQJpmJpqF
2_F miiQeQf_TF `mWffcF ,F �meQf_F 1#6#6&F cpWfcepiF eYpF
�fe8YF JQ/_mOQ_/F WmeYLm.F WOm.JF mF cfOpF Q_F eYpF
WmeYfWY.JQfOf/.F f@F eYpF _pRcfip/p_pcmeQnpF iQJpmJpF
xOAYpQ]pc�JqFF
F
F
F
F
F

1m&F

F

17&F

F
18&F

F
$Q/RcpF#qF�peLfcrFefWfOf/.Ff@Femc/peJFcpOmepiFefF8m@@pQ_pFm_iFxOAYpQ]pc�JFiQJpmJpqF1m&FxF]mQ_F_peLfcrF8f_emQ_Q_/F
emc/peJF @cf]FsLQJJNmc/pe�cpiQ8eQf_TFsRWpc�cpiTFm_iF�-2-TF17&FmFsR7_peLfcrF7mJpiFf_F emc/peFfnpcOmWTFm_iF18&FmF
�peLfcrF7peLpp_FWfep_eQmOFemc/peJTFxOAYpQ]pc�JFiQJpmJpTFm_iF8m@@pQ_pq
F
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$Q/RcpF#8FYpOWJFRJFR_ipcJem_iFeYpFcpOmeQf_JYQWF7peLpp_F
Wfep_eQmOFemc/peJFmJJf8QmepiFLQeYF8m@@pQ_pF8f]WfR_iJF
m_iF xOAYpQ]pc�JF iQJpmJpqF xOOF WcpiQ8epiF emc/peJF mcpF
mJJf8QmepiFLQeYF8m@@pQ_pF8f]WfR_iJTFm_iFJf]pFemc/peJF
mcpFmJJf8QmepiFLQeYFxOAYpQ]pc�JFiQJpmJpqF

Hm@@pQ_pF8m_FQ]WcfnpF8f/_QeQnpF@R_8eQf_Fm_iF
cpiR8pF 7pemCm].OfQiF m88R]ROmeQf_qF ypJpmc8YF f_F eYpF
Wfep_eQmOFf@F8m@@pQ_pF@fcFeYpFecpme]p_eFf@FxOAYpQ]pc�JF
iQJpmJpFYmJF7pp_F8f_iR8epiFf_F.fR_/FmiROeJFm_iFm/piF
xoF ecm_J/p_Q8F ]Q8pqF x@epcF 8m@@pQ_pF p(WfJRcpTF eYpcpF
LmJFmFip8cpmJpFQ_Fx�FOpnpOJFQ_FWOmJ]mFm_iF7cmQ_Fm_iF
Q]WcfnpiF8f/_QeQnpF@R_8eQf_F1HmfFpeFmOqTF#66+&qFF
F
F

ypJpmc8YFf_FeYpF7p_p@QeJFf@F8m@@pQ_pF8f@@ppFQ_FcpiR8Q_/F
x�FOpnpOJFQ_FYR]m_JFYmJFmOJfF7pp_F8f_iR8epiF7.F`Q]F
peF mOqTF 1#6*+&qF NYpF JeRi.F JYfLJF eYmeF _f_Cip]p_epiF
fOipcF miROeJF LYfF 8f_JR]pF 8f@@ppF �#F 8RWJ�im.F YmnpF
OfLpcFx�F OpnpOJF eYm_F eYfJpFLYfF 8f_JR]pF 8f@@ppF�#F
8RWJ�im.F JfF QeF 8m_F 7pF 8mep/fcQApiF mJF 8f_ecQ7ReQ_/F efF
cpiR8Q_/F eYpF cQJrF f@F xOAYpQ]pc�JF iQJpmJpqF 2_8cpmJpiF
8f@@ppF8f_JR]WeQf_F8m_FWfep_eQmOO.F cpiR8pF8f/_QeQnpF
ip8OQ_pF 7.F cpiR8Q_/F 7cmQ_F x�F OpnpOJF eYmeF 8mRJpF
f(QimeQnpFJecpJJFm_iFQ]Wm8eF_pRcfef(Q8Qe.F1'mcip_pcFpeF
mOqTF#6#*&qF
F
F
F
F

F
$Q/RcpF5qFNfWF)F/p_pFf_efOf/.Fepc]JFf@FWfep_eQmOFemc/peJFLQeYFeYpFOfLpJeFWCnmORpF
F
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F
$Q/RcpFjqFNfWF*6F`"''FWmeYLm.Fepc]JFf@FWfep_eQmOFemc/peJFLQeYFeYpFOfLpJeFWCnmORpF
F

^mJpiF f_F eYpF Qip_eQ@Q8meQf_F f@F Wfep_eQmOF
emc/peJTF _peLfcrF m_mO.JQJF JYfLJF eYpF cpOmeQf_JYQWF
7peLpp_F 8m@@pQ_pF m_iF �s"�#F emc/peJqF �s"�#F QJF mF
WcpJp_QOQ_F/cfRWFWcfepQ_FeYmeTFLYp_F]RemepiTF8m_F8mRJpF
@m]QOQmOFxOAYpQ]pc�JFiQJpmJpF1$pipOQFpeFmOqTF#6*+0F�RcTF
#6##&qF�cpJp_QOQ_FQJFr_fL_F@fcFQeJFcfOpFQ_FeYpF'm]]mC
Jp8cpemJpF8f]WOp(F@fcF@fc]Q_/Fx�FWpWeQipJqF�cpJp_QOQ_F
]RemeQf_JF8m_FQ_8cpmJpFeYpFx�j#�x�j6FcmeQfTF8mRJQ_/F
x�F m88R]ROmeQf_F Q_F eYpF 7cmQ_F m_iF ecQ//pcQ_/F
_pRcfip/p_pcmeQf_F1^p_emYQcFpeFmOqTF#66l0FopFsecffWpcTF
#66S&qF

Hxs�5F18mJWmJpC5&Fcp/ROmepJFmWfWefJQJFm_iFQJF
cpWfcepiFefF7pFipep8epiFQ_FxOAYpQ]pc�JFWmeQp_eJF1`YpAcQF
peF mOqTF #6#50F vfR_pnmF peF mOqTF #66�0F sRF peF mOqTF #66*&qF
Hm@@pQ_pFQJFcpWfcepiFefFJRWWcpJJF8mJWmJpC5Fm8eQnQe.Fm_iF
Wcfep8eF _pRcf_JF @cf]Fx�CQ_iR8piF8pOOF ipmeYF 1HYRFpeF
mOqTF #6*#&qF 2_8cpmJpiF 8mJWmJpC5F m8eQnQe.F Q_F _pRcf_JF
LQeYF xOAYpQ]pc�JF QJF 7pOQpnpiF efF 7pF mF YmOO]mcrF f@F
Q_8cpmJpiFmWfWefJQJFf@FeYpJpF8pOOJFJfFeYmeF8mJWmJpC5F8m_F
7pFRJpiFmJFmFicR/Femc/peqF

x_feYpcF Wfep_eQmOF emc/peF f@F 8m@@pQ_pF @fcF
xOAYpQ]pc�JF eYpcmW.F QJF Ho`)qF Ho`)F 1H.8OQ_C
opWp_ip_eF `Q_mJpF )&F WOm.JF mF cfOpF Q_F cp/ROmeQ_/F
_pRcf_mOF@R_8eQf_qF2_8cpmJpiFHo`)Fm8eQnQe.FQJF@fR_iF
Q_F_pRcf/p_pcmeQnpFiQJpmJpJFJR8YFmJFxOAYpQ]pc�JFiRpFefF
m7_fc]mOF Y.WpcWYfJWYfc.OmeQf_F f@F Ho`)F JR7JecmepJF
JR8YF mJF m].OfQiF Wcp8RcJfcF WcfepQ_F 1x��&TF emRTF m_iF
_pRcf@QOm]p_eJqF 2_YQ7QeQf_F f@F Ho`)F m8eQnQe.F 8m_F
cpiR8pF _pRcmOF 8pOOF OfJJF 7.F JRWWcpJJQ_/Fx�F Q_iR8eQf_F

1vQRFpeFmOqTF#6*l&qFypJpmc8YFf_FHo`)Fp(WcpJJQf_FQ_FeYpF
7cmQ_Ff@F Of_/CemQOpiF]m8m�RpJFcpOmepiF efFxOAYpQ]pc�JF
iQJpmJpFJYfLpiFmFJQ/_Q@Q8m_eFip8cpmJpFQ_FHo`)F/p_pF
p(WcpJJQf_FQ_FeYpFYQWWf8m]WmOFcp/Qf_Ff@FfOiF]f_rp.JF
1yfJ]m_mYFpeFmOqTF#6#j&qFHo`)FQJF@fR_iFQ_FWfJe]QefeQ8F
_pRcf_JFm_iFQJFYpOW@ROF@fcF7cmQ_FipnpOfW]p_eTFJ._mWeQ8F
WOmJeQ8Qe.TF _pRcf_F]Q/cmeQf_TF m_iF]p]fc.F @fc]meQf_F
1xOO_ReeFpeFmOqTF#6#60FoQ(QeFpeFmOqTF#6*S0FvQRFpeFmOqTF#6*l0F
sYmYF,FvmYQcQTF#6*j&qFF

NYQJF cpJpmc8YF WcfnQipJF m_F R_ipcJem_iQ_/F f@F
xOAYpQ]pc�JF eYpcmW.F eYcfR/YF nmcQfRJF emc/peJF m_iF
WmeYLm.JF7.Fp(WOfcQ_/FeYpFWfep_eQmOFf@F8m@@pQ_pFRJQ_/F
mF _peLfcrF WYmc]m8fOf/.F mWWcfm8YqF ^mJpiF f_F eYpF
8f]WRemeQf_mOF mWWcfm8YTF 8m@@pQ_pF QJF Wcf]QJQ_/F @fcF
_pRcfip/p_pcmeQnpFecpme]p_eFiRpFefFQeJF_pRcfWcfep8eQnpF
p@@p8eqF $RceYpc]fcpTF Q_CJQOQ8fF JeRiQpJF JR8YF mJF
]fOp8ROmcFif8rQ_/Fm_iF]fOp8ROmcFi._m]Q8JTFQ_CnQecfTF
m_iF Q_CnQnfF JeRiQpJF LpcpF 8f_iR8epiF efF nmOQimepF eYpF
]p8Ym_QJ]Ff@F8m@@pQ_pF Q_FxOAYpQ]pc�JF eYpcmW.F7mJpiF
f_F Q_YQ7QeQ_/F]fOp8ROmcF emc/peJF Hxs�5TF Ho`)TF m_iF
�s"�#qF
 
Conclusion 

NYQJF JeRi.F Qip_eQ@QpiF eYmeF 8m@@pQ_pF YmJF
]fOp8ROmcF emc/peJF cpOmepiF efF xOAYpQ]pc�JTF _m]pO.F
Hxs�5TF Ho`)TF m_iF �s"�#qF �cfepQ_F Q_epcm8eQf_F
m_mO.JQJF Q_iQ8mepiFWfep_eQmOF cp/ROmefc.FWmeYLm.JF eYmeF
8m_F 7pF ]fiROmepiF 7.F 8m@@pQ_pF Q_F eYpF 8f_ep(eF f@F
_pRcfWcfep8eQf_qF 2_YQ7QeQf_F f@F eYpF p(WcpJJQf_F f@F
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cpJpmc8YF Q_F eYpF ipnpOfW]p_eF f@F 8m@@pQ_pC7mJpiF
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