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Since� the� past� decades� scientist� are� able� to� �nd�
GLIIHUHQW� W�SHV�RI� IXQJXV�ZKLFK�DUH�SUHVHQW�LQ�WKH�
HQYLURQPHQW� ZKLFK� LV� GDQJHU� IRU� WKH� KXPDQ� OLIH�
DV�ZHOO� DV� IRU� WKH� DQLPDOV�DOVR� LQ�ZKLFK�RQH�RI� LV�
$VSHUJLOOXV� IXPLJDWXV�� $V� WKH� QDPH� VXJJHVWV� LW�
FRPH�IURP�WKH�IDPLO��RI�$VSHUJLOOXV�ZKLFK�LV�D�W�SH�
RI�IXQJXV��,W�LV�EDVLFDOO��D�KXPDQ�SDWKRJHQ�ZKLFK�LV�
UHVSRQVLEOH�IRU�V�VWHPLF�P�FRVHV�ZKLFK�DWWUDFW�WKH�
OXQJV�RU�WKH�UHVSLUDWRU��WUDFW��$QG�LW�LV�WKH�IXQJXV�
which� is� responsible� for� causing� immudi�ciancy�
LQ�KXPDQ��$VSHUJLOOXV�IXPLJDWXV�LV�W�SH�RI�IXQJXV�
ZKLFK� JURZV� IDVW� DQG� LWV� FRORQ�� VL]H� PD�� UHDFK�
XS�WR��FP�ZLWKLQ�D�ZHHN�ZKHQ�JURZQ�RQ�&]DSHN�
'R[�DJDU�DW����&���%DVLFDOO��LW�LV�D�PRQRPRUSKRXV�
�lamentous� fungi� which� comes� from� Division-�
0�FRWD� �ZKLFK�PHDQV� LWV� KDV� QR� FKORURSK�OO� DQG�

GRHV�QRW�V�QWKHVL]H�WKHLU�RZQ�IRRG���6XE�'LYLVLRQ�
(XP�FRWLQD�� &ODVV�$VFRP�FHWHV� �ZKLFK� PHDQV�
VSRUH� PDGH� LV� DVFR� VSRUH��� 2UGHU�$VSHUJLOODHV��
)DPLO��$SHUJLOODFHDH� DQG� *HQXV�$VSHUJLOOXV��
$VSHUJLOOXV� IXPLJDWXV� DUH� VDSURSK�WLF� ZKLFK� LV�
IRXQG� LQ� WKH� GHFD�LQJ�PDWWHU� RU� WKH� VRLO� VXFK� DV�
FRPSRVW�HWF��0RUSKRORJLFDO�IHDWXUHV�RI�$VSHUJLOOXV�
FXOWXUHV�ZHUH� VWXGLHG�� WKH�PDMRU� DQG� UHPDUNDEOH�
microscopic� features� in� species� identi�cation�
ZHUH� WKH� FRORQ�� GLDPHWHU�� FRORU� �FRQLGLD� DQG�
UHYHUVH���H[XGDWHV�DQG�FRORQ��WH[WXUH��,VRODWLRQ�IRU�
$VSHUJLOOXV�IXPLJDWHV�LV�TXLFN�DQG�HDV��EXW�FXOWXUH�
LV� DFWXDOO�� VORZ� ZKLFK� FUHDWHV� PLVFRQFHSWLRQ�
DERXW� LV� YDOXH� IRU� LWV� GHWHFWLRQ�� 1RZDGD�V� ZLWK�
WKH�LPSURYHG�SURFHGXUDO�FKDQJHV�DQG�LPSURYLVHG�
WUDLQLQJ� LQ� WKH� ODERUDWRU�� WKH� GLDJQRVWLF� YDOXH� RI�
WKLV� PHWKRG� LV� LPSURYHG�� $VSHUJLOOXV� GRHV� QRW�
have� speci�c� mechanism� for� releasing� conidia�

�EVWUDFW

�D�NJ�R��G��$VSHUJLOOXV�IXPLJDWXV�LV�W�SH�RI�IXQJXV�ZKLFK�LV�KDUPIXO�DQG�JRLQJ�WR�EH�KDUPIXO�IRU�KXPDQ�LQ�GD��
WR�GD��OLIH��$V�ZH�DUH�PRYLQJ�WR�D�JUHDW�VFLHQWLILF�HUD�ZH�DUH�QRW�DEOH�WR�ILQG�WKH�FXUH�RI�PDQ��RI�WKH�GLVHDVHV�DQG�
DVSHUJLOORVLV�LV�RQH�RI�WKHP��$VSHUJLOORVLV�LV�GLVHDVH�ZKLFK�LV�FDXVHG�E��IXQJXV�$VSHUJLOOXV�IXPLJDWXV�ZKLFK�FDXVHV�
LQIODPPDWLRQ�LQ�OXQJV�DQG�UHVSLUDWRU��WUDFW�FDXVLQJ�UHVSLUDWRU��GLVRUGHU�DQG�VRPHWLPHV�LW�FDQ�EH�VR�KDUPIXO�WR�WKDW�
H[WHQW�WKDW�LW�FDQ�FDXVH�IDWDOLW��LQ�KXPDQV��7KLV�IXQJXV�JORZV�YHU��ZHOO�LQ�ZLGH�WHPSHUDWXUH�UDQJHV�ZKLFK�KDYH�
KXPLG�DQG�ZDUP�FRQGLWLRQV��$��IXPLJDWXV�LV�D�WKHUPRSKLOLF�VSHFLHV��ZLWK�JURZWK�RFFXUULQJ�DW�WHPSHUDWXUHV�DV�KLJK�
DV����&�DQG�VXUYLYDO�PDLQWDLQHG�DW�WHPSHUDWXUHV�XS�WR����&���,Q�WKH��)LJXUH����EHORZ�ZH�FDQ�VHH�WKDW�LQ�ZKLFK�RI�WKH�
FRXQWU��$VSHUJLOOXV�JURZV�WKH�OHVV�WR�WKH�PRVW�

.H��RUGV��$VSHUJLOOXV�IXPLJDWXV��$VSHUJLOORVLV��&�VWLF�ILEURVLV�
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LQWR�DLU�RQO��IHZ�VWURQJ�FXUUHQW�RU�ZLQG�FDQ�PDNH�
UHOHDVH�FRQLGLD�RQWR�DLU��%XW�ZKHQ�FRQLGLD�DUH�LQ�WKH�
DLU�WKHLU�VPDOO�VL]H�PDNHV�LW�EXR�DQW�WKXV�NHHSLQJ�
WKHP�DLUERUQH� ERWK� LQGRRU� DQG�RXWGRRU��0DQ��RI�
WKH�VXUYH��ZHUH�GRQH�DQG�LW�ZDV�IRXQG�WKDW�DW�OHDVW�
VHYHUDO�KXQGUHG�DVSHUJLOOXV�FRQLGLD�DUH�LQKDOHG�E��
KXPDQV� SHU�GD����1RZ� LI� LQKDODWLRQ� RI� FRQLGLD� LV�
GRQH�E��LPPXQRFRPSHWHQW�KXPDQV�WKHQ�LW�UDUHO��
DIIHFW� DQG� UHVXOW� LQ� UHOHDVH� RI� FRQLGLD�� $� FOLQLFDO�
FRQGLWLRQ� REVHUYHG� LQ� LQGLYLGXDOV� ZKR� ZHUH�
H[SRVHG� UHSHDWHGO�� WR� FRQLGLD�� RU� DVSHUJLOORPD��
DQG� DQ� RYHUJURZWK� RI� WKH� IXQJXV� RQ� WKH� VXUIDFH�
RI� FDYLWLHV�ZKLFK�ZDV� H[LVWHG� EHIRUH� LQ� WKH� OXQJV�
RI� SDWLHQWV� WUHDWHG� VXFFHVVIXOO�� IRU� WXEHUFXORVLV�����
2YHU� ODVW� IHZ� GHFDGHV� DVSHUJLOOXV� IXPLJDWXV� KDV�
EHFRPH�PRVW�SUHYDOHQW�DLUERUQH� IXQJDO�SDWKRJHQ��
:KLFK� XVXDOO�� FDXVH� IDWDO� LQYDVLYH� LQIHFWLRQV�
LQ� LPPXQRFRPSURPLVHG� KRVWV� LQ� GHYHORSHG�
FRXQWULHV����� $� GUDVWLF� LQFUHDVH� LQ� LQYDVLYH�
DVSHUJLOORVLV� �,$�� LV� EHHQ� REVHUYHG� LQ� WKH� ODVW� ���
�HDUV�� ,Q� ������ DVSHUJLOORVLV� ZDV� UHVSRQVLEOH� IRU�
DSSUR[LPDWHO������RI�IXQJDO�LQIHFWLRQV�LQ�SDWLHQWV�
G�LQJ� RI� FDQFHU�� DQG� LW� LV� HVWLPDWHG� WKDW� LQYDVLYH�
DVSHUJLOORVLV� RFFXUV� LQ� ��� WR� ���� RI� DOO� OHXNHPLD�
SDWLHQWV�� LQ�ZKRP�WKH�PRUWDOLW��UDWH�LV���� WR������
HYHQ� ZKHQ� WUHDWHG>��� ��� ��@�� 1RZDGD�V� LQYDVLYH�
DVSHUJLOORVLV�LV�PDMRU�FDXVH�RI�GHDWK�LQ�ERQH�PDUURZ�
WUDQVSODQW� DQG� EDVLF� RUJDQ� WUDQVSODQWDWLRQ� XQLWV�
>��@��$VSHUJLOOXV�IXPLJDWXV�LV�WKH�PRVW�SDWKRJHQLF�
DJHQW� DPRQJ� DOO� W�SHV� RI� DVSHUJLOOXV� IXQJL�ZKLFK�
LV� UHVSRQVLEOH� IRU� ���� RI� KXPDQ� LQIHFWLRQ� >��@��
'LIIHUHQW�SDWKRJHQ�ZKLFK�FDXVHV�KXPDQ�LQIHFWLRQ�LV�
Aspergillus��avus,�Aspergillus�terreus,�Aspergillus�
QLJHU�� $VSHUJLOOXV� QLGXODQV� EDVLFDOO�� IURP� VDPH�
JHQXV��6R�$VSHUJLOOXV� IXPLJDWXV� LV�PRVW�FRPPRQ�
SDWKRJHQV� VR� WKLV� UHYLHZ� LV� H[FOXVLYHO�� RQWR� LW��
7KH� WRSLF�KHUH�ZLOO�EDVLFDOO��FRYHU� �L�0DFURVFRSLF�
FKDUDFWHULVWLFV� �LL�0LFURVFRSLF� FKDUDFWHULVWLFV� �LLL��
&OLQLFDO�DQG�ODERUDWRU��PHWKRG�IRU�WKH�GLDJQRVLV�RI�
WKLV�GLVHDVH��LY��,PPXQH�UHVSRQVH�WR�WKLV�IXQJXV��Y��
'UXJV�XVHG�IRU�WKH�WUHDWPHQW�PRVWO��DQWLIXQJDO�
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)LJ�����9DULDWLRQ�RI�WHPSHUDWXUH�LQ�GLIIHUHQW�FRQWLQHQW

0�F�RVFRS�F�F�D�DFWH��VW�FV

$V� ZH� NQRZ� $VSHUJLOOXV� IXPLJDWXV� LV� W�SHV� RI�
IXQJXV� VR� LW� ZLOO� KDYH� PDFURVFRSLF� DV� ZHOO� DV�
microscopic�characteristics.�Now�the�identi�cation�
LV� GRQH� EDVLFDOO�� RQ� PRUSKRORJ�� RI� FRQLGLD� DQG�
FRQLGLRVSRUH�SUHVHQW�LQ�$VSHUJLOOXV��$�IHZ�YDULHW��
RI� $VSHUJLOOXV� IXPLJDWXV� DUH� SLJPHQW� OHVV� DQG�
SURGXFH�ZKLWH�FRQLGLD����7KH�FKDLQV�RI�FRQLGLD�FRPH�
GLUHFWO��RQ�EURDGO��FODYDWH�YHVLFOHV� LQ�WKH�DEVHQFH�
RI� PHWXODH�� $V� WKH� VDPSOH� ZHUH� REVHUYHG� DIWHU�
WKH� FXOWXUH�SUHSDUDWLRQ� WKH� IROORZLQJ� IHDWXUH�ZDV�
REVHUYHG� ZKLFK� KDV� VL]H� RI� �������� PLFURPHWHU��
$VSHUJLOOXV� K�SKDH� DUH� VHSWDWH�ZLWK� GLFRQRPRXV�
EUDQFKLQJ�� $QG� WKH� VLGH� VWULSV� ZDV� YLVLEOH� DV�
JUD�LVK�ZLWK�VDPH�FRORXU�DW�WKH�DSH[��7KH�VXUIDFH�
ZDV�VPRRWK�ZDOOHG�DQG�WKH�VXUIDFH�DOVR�ORRNV�OLNH�
furry�or��eshy.�Its�phialides�is�in�uniseriate�pyriform�
ZKLFK� FRYHUV� ���� LQ�XSSHU�KDQG� RI� YHVLFOHV�ZLWK�
QR�PHWXOD�SUHVHQW��$QG�DOVR�SKLDOLGHV�DUH�SDUDOOHO�
WR� FRQLGLRVSRUH�� ,WV� VKDSH� LV� JOREXVH� ZLWK� VPDOO�
FROXPQ�SUHVHQW� LQ� LW� DV�ZHOO� DV� FRQLGLD� VXUIDFH� LV�
VPRRWK� DQG� VSLQRVH� LQ�ZKLFK� FRQLGLR� VSRUHV� DUH�
SUHVHQW� ZKLFK� VKRUW� DQG� VPRRWK�� $VSHUJLOOXV�
QRUPDOO��H[SDQGV�YHUWLFDOO��RU�WHUPLQDOO��WR�IRUP�
�ask�shaped�vesicles�and�the�size�of�vesicles�varies�
IURP� ������GLDPHWHU�� 6R� DIWHU� VWXG�LQJ� WKH�SDSHU�
PLFURVFRSLF� FKDUDFWHULVWLFV� DUH� LW� EDVLFDOO�� SOD�V�
LPSRUWDQW�UROH�LQ�UHF�FOLQJ�RI�FDUERQ�DQG�QLWURJHQ����
$�� IXPLJDWXV� LV�PRUSKRORJLFDOO��PRUH�YDULDEOH������
ZKLFK� ZDV� RULJLQDOO�� GHVFULEHG� E�� 5DSHU� DQG�
)HQQHOO����$V�$� �IXPLJDWXV� LV�PRUH� YDULDEOH� WKHVH�
YDULDWLRQ�KDV�OHG�WR�GHVFULSWLRQ�RI�VHYHUDO�YDULHWLHV�
RI� $�� IXPLJDWXV�� ZKLFK� LQFOXGH� DFROXPQDULV��
SKLDOLVHSWXV�� HOOLSWLFXV�� DQG� VFOHURWLRUXP�� ZDV�
EDVHG� RQ� RQO�� VOLJKW� PRUSKRORJLFDO� GLIIHUHQFHV��
$�� IXPLJDWXV�� $�� EUHYLSHV�� $�� GXULFDXOLV�� $��
XQLODWHUDOLV�$�� YLULGLQXWDQV�� WRJHWKHU� PDNHV� RI�
VSHFLHV� ZLWKLQ� WKH� SHUIHFW� JHQXV� 1HRVDUWRU�D�� LW�
LV�D�JHQXV� LQ�ZKLFK�PRUSKRORJLFDOO��UHODWHG�VDPH�
species� have� been� grouped� and� are� classi�ed� as�
$VSHUJLOOXV� VHFW�� IXPLJDWH��$V�$�� )XPLJDWXV�GRHV�
QRW� UHSURGXFH� VH[XDOO�� VR� WKH� VHDUFK� IRU� D� VH[XDO�
VWDJH�RI�$�� IXPLJDWXV�KDV�EHHQ� DWWHPSWHG� DPRQJ�
1HRVDUWRU�D� VSHFLHV�� ZKLFK� DOORZ� JHQHWLFV� WR� EH�
SXUVXHG�DQG�LV�QRW�UHOHYDQW�IRU�WKLV�UHYLHZ�DQG�WR�
GDWH�VR�VXFK�VWDJH�KDV�EHHQ�GLVFRYHUHG��

��RF�HP�FDO�D���PROHF�OD��F�D�DFWH���DW�R�V

7KH� VSHFLHV� ZDV� IXUWKHU� VWXGLHG� IRU� WKH� EHWWHU�
taxonomic� de�nition.� Species� of� Neosartorya�
IURP� $VSHUJLOOXV� IXPLJDWXV� ZDV� UHYLHZHG�
IURP� WKH� SDSHU��� )RU� DGGLWLRQDO� FKHPLFDO� DQG�
PROHFXODU� FKDUDFWHUL]DWLRQ�� $V� WKH�PRUSKRORJLFDO�

.XPDU�8WNDUVK��1DURWDP�6KDUPD���0ROHFXODU�&KDUDFWHULVWLFV�DW�6SHFLHV�/HYHO�DQG�'LVHDVHV�$VVRFLDWHG�ZLWK�
)XQJXV�$VSHUJLOOXV�)XPLJDWXV��$�5HYLHZ
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FKDUDFWHUL]DWLRQ�ZDV�VWXGLHG�IRU�WKH�VSHFLHV�GHWHFWLRQ�
DV� FRPSDUH� WR� WKDW� ELRFKHPLFDO� FKDUDFWHUL]DWLRQ�
was�also� identi�cation�of�secondary�metabolites����
the�identi�cation�the�ubiquinone�system����DQG�WKH�
H[DPLQDWLRQ� RI� LVRHQ]�PH� SDWWHUQV�������0ROHFXODU�
GDWD�KDV�EHHQ�REWDLQHG�RQ�LVRODWLRQ�RI�WRWDO�'1$����
PLWRFKRQGULDO� '1$� �P'1$����� ULERVRPDO� '1$�
�U'1$������� E�� XVLQJ� PHWKRG� RI� 5)/3� �UHVWULFWLRQ�
IUDJPHQWV� OHQJWK� SRO�PRUSKLVP�� YLVXDOL]HG� ZLWK�
or� without� hybridization� to� speci�c� probes� and�
VHTXHQFLQJ�RI�FKDUDFWHULVWLF�'1$�UHJLRQV���)HZ�RI�
the�criteria� that�was�useful� in�the� identi�cation�of�
$�� IXPLJDWXV� D� LVRHP]�PH� SDWWHUQ������� HWKLGLXP�
EURPLGH� YLVXDOL]HG� 5)/3V���� ��� DQG� ,*6� SUREHV������
FDQ� EH� XVHG� IRU� LQGH[� RI� VWDLQ� FKDUDFWHUL]DWLRQ��
7KLV� FULWHULRQ� ZDV� XVHG� IRU� FRPSDUDWLYH� DQDO�VLV�
RI� GDWD� ZKLFK� ZDV� REWDLQHG� ZLWK� QXFOHDU� RU�
,76�� DQG� ,76�� ULERVRPDO� JHQHV������� 6RPH� RI� WKH�
VHFRQGDU�� PHWDEROLWHV� ZKLFK� ZHUH� SURGXFHG�
E�� $�� )XPLJDWXV� LQFOXGH� IXPDJLOOLQ�� IXPLWR[LQ��
IXPLJDFODYLQHV�� IXPLJDWLQV�� IXPLWUHPRUJLQV��
JOLRWR[LQ�� PRQRWU�SDFLGLQ�� WU�SWRTXLYDOLQH��
KHOYROLF� DFLG�� 7KH� VHFRQGDU�� PHWDEROLWHV� PRVW�
FRPPRQO��IRXQG�LQ�$��IXPLJDWXV�DUH�IDPLOLHV�IURP�
XQFKDUDFWHUL]HG�FKHPLFDOO���)8$�DQG�)8%�����6RPH�
RI�WKH�VSHFLHV�RI�1HRVDUWRU�D�DQG�$��IXPLJDWXV�VXFK�
DV� $�� EUHYLSHV�� $�� GXULFDXOLV�� $�� XQLODWHUDOLV� DQG�
$�� YLULGLQXWDQV� SURGXFHV� VHFRQGDU�� PHWDEROLWHV��
,VRHQ]�PLF� SDWWHUQ� RI� VRPH� RI� WKH� 1HRVDUWRU�D�
species�were� not� suf�cient�which� cannot� be� used�
for� the� identi�cation� at� species� level.� So� several�
UHVHDUFKHU� KDYH� DWWHPSWHG� WR� XVH� WKH� DQDO�VLV� RI�
LVRHQ]�PH� SDWWHUQ� DV� D� WD[RQRPLF� WRRO���������� 7KH�
HQ]�PLF� SDWWHUQ�ZKLFK�ZDV� FRPPRQ� WR� DOO� VWUDLQ�
RI� $�� IXPLJDWHV� LV� JOXWDPDWH� GHK�GURJHQDVH��
6RPH�RI�WKH�HQ]�PH�WKDW�KDYH�EHHQ�UHSRUWHG�ZHUH�
PRQRPRUSKLF� VXFK� DV� �ODFWDWH� GHK�GURJHQDVH��
VXSHUR[LGH� GLVPXWDVH�� LVRFLWUDWH� GHK�GURJHQDVH��
DVSDUWDWH� DPLQRWUDQVIHUDVH�� JOXFRVH���SKRVSKDWH�
GHK�GURJHQDVH�� DQG� SKRVSKRJOXFRQDWH�
GHK�GURJHQDVH�DQG�VRPH�ZHUH�SRO�PRUSKLF�VXFK�
DV� �PDODWH� GHK�GURJHQDVH�� JOXFRVH� SKRVSKDWH�
LVRPHUDVH�� SKRVSKRJOXFRPXWDVH�� KH[RNLQDVH��
HVWHUDVH�� PDODWH� GHK�GURJHQDVH�� SHSWLGDVHV��
IUXFWRVH�NLQDVH�� SXULQH�QXFOHRVLGH�SKRVSKRU�ODVH��
DQG� SKRVSKDWDVHV�� EXW� VWLOO� GDWD� KDV� QRW� EHHQ�
FOHDU� DQG� VRPH� RI� WKH� HQ]�PH� HOHFWURSKRUHVLV�
SDWWHUQ� LV� VWLOO� QRW� LQYHVWLJDWHG� DQG� JHQHUDO�
WD[RQRP�� LV� VWLOO� XQNQRZQ��� ,QYROYHPHQW� LQ� WKH�
LVRODWLRQ� RI�'1$� KDV� VKRZQ�PRUH� FRQFLVH� LQ� WKH�
FKDUDFWHUL]DWLRQ� RI�$�� IXPLJDWXV��$SDUW� IURP� WKLV�
WKH�RWKHU�DSSURDFK�IRU�VWXG��RI�GQD�ZDV�DQDO�VLV�RI�
LQWURQ� DQG� VHTXHQFLQJ� WKH� HQWLUH�SRUWLRQ�RI�JHQHV�
VXFK� DV� EHWD�WXEXOLQ� DQG� K�GURSKRELQ� JHQHV�������
$� PHWKRG� ZKLFK� LV� VXFFHVVIXO� LV� K�EULGL]DWLRQ�

RI� HQGRQXFOHDVH�GLJHVWHG� '1$� ZLWK� XQLTXH�
DQG� UHSHDWHG� VHTXHQFH� RI� GLIIHUHQW� $�� IXPLJDWXV�
species.�And�by�ampli�cation�by�pcr�technique�we�
FDQ�JHW�WKH�UHVXOW�VDWLVI�LQJ��7KHUH�FRPHV�VHYHUDO�RU�
PDQ��GLIIHUHQFH�WR�GLVWLQJXLVK�1HRVDUWRU�D�VSHFLHV�
DQG�$�� IXPLJDWXV�GXULQJ�VHTXHQFLQJ�RI� LQWHUQDOO��
WUDQVFULEHG�VSDFHUV�,76��DQG�,76��RI�U'1$�������

6RPH� RI� WKHVH� PHWKRG� ZHUH� XVHIXO� IRU�
identi�cation� as� some� of� DNA� identi�cation�
PHWKRG�ZHUH�QRW�XVHIXO�VXFK�DV�JHO�HOHFWURSKRUHVLV�
which�has�only�presence�of��ve�chromosomal�band�
DQG� WKHVH�UDQJHG�IURP����� WR�����0E�DQG�WKH� WRWDO�
VL]H�RI�JHQRPH�ZDV�RI�DW�OHDVW�����0E�ZKLFK�GRHV�
QRW� VKRZHG� FOHDUO�� LQGLFDWLRQ� RI� $�� IXPLJDWXV�
VSHFLHV���� $QG� LI� LQ� JHO� HOHFWURSKRUHVLV� EDQGV�
FRUUHVSRQG�WR�RQH�RU�PRUH�RI�WKH�FKURPRVRPHV�WKHQ�
LW�FDQ�EH�DVSHUJLOOOXV�VSS�ZKLFK�LV�GLIIHUHQW�IURP�$��
IXPLJDWXV����7LOO�QRZ�FKURPRVRPDO�EDQGLQJ�SDWWHUQ�
RI�UHODWHG�VSHFLHV�RI�$��IXPLJDWXV�KDV�QRW�EHHQ�GRQH�
RQ�WD[RQRPLF�OHYHO��$QG�WKH�DQDO�VLV�RI�PW'1$�DQG�
U'1$�KDV�JLYHQ�OLPLWHG�UHVXOW�DFFRUGLQJ�WR�ZKLFK�
the� species� can't� be� identi�ed� at� taxonomic� level.�
8QOLNH�RWKHU�IXQJL��UHVHDUFKHV�RI�WKH�VHTXHQFH���6�
DQG���6�VXEXQLWV�RI�U'1$�KDYH�SURYHG�WKDW�WKHUH�
is� insuf�cient� variability� to� identify� the� species�
WD[RQRPLFDOO��� $Q� LVRODWHG� RI� $�� IXPLJDWXV� ZLWK�
D� YDULDEOH� QXPEHU� RI� ����%S� UHSHDWLQJ� XQLWV� KDG�
PDMRU� IUDJPHQWV�ZKLFK� VXJJHVWHG� WKDW� LW�ZDV� WRR�
KHWHURJHQHRXV�WR�XVH�DW�VSHFLHV�OHYHO>��@��7KHUHIRUH��
VHFRQGDU�� PHWDEROLWHV� DQG� VHTXHQFLQJ� GDWD� DQG�
'1$�LVRODWLRQ�ZLWK�D�XVH�RI�3&5�DPSOLFRQV�KDYH�
EHHQ�XVHIXO�LQ�YHULI�LQJ�WKH�VSHFLHV�WD[RQRPLFDOO���
$QG� WKHVH�PHWKRG�VKRZHG� WKDW�$�� IXPLJDWXV�DQG�
1HRVDUWRU�D� VSHFLHV� DUH� FORVHO�� UHODWHG� EXW� DUH�
JHQHWLFDOO��DQG�ELRFKHPLFDOO��GLIIHUHQW��7KHUHIRUH��
UHVHDUFK�RU�ZRUN�PXVW�FRQWLQXH�RQ�JHQHWLF�OHYHO�RI�
$��IXPLJDWXV�

0ROHF�OD��D�DO�V�V�RI�VWD���W�S���

$SDUW� IURP� WD[RQRPLF� FKDUDFWHU� FKDUDFWHUL]DWLRQ�
RI�WKHVH�VSHFLHV�KDV�LPSRUWDQW�HSLGHPLRORJLFDO�DQG�
FOLQLFDO�DFWLRQ�ZKLFK�ZDV�QRW��HW�LQYROYHG��6LQFH�IRU�
WKH�GHWHUPLQDWLRQ�RI�VWDLQ�VRPH�RI�WKH�PHWKRGV�DUH�
KLJKO�� FRQWDJLRXV�� UHSURGXFLEOH� DQG�VHSUDWH� IURP�
JURZWK� FRQGLWLRQ� DQG� SKHQRW�SHV� DUH� EDVHG� RQ�
SURWHLQ�SDWWHUQ�ZKLFK�DUH�GHWHFWHG�E��DQWLERGLHV�RU�
HQ]�PDWLF�VXEVWUDWH�WKDW�VKRXOG�EH�UHPRYHG�IURP�
WKH� IXWKHU�XVH��)RU� WKH�EHVW�UHVXOW��SURWHLQ�SDWWHUQ�
FDQ�EH�XVHG�WR�UDQN�VWDLQ�DW�VSHFLHV�RU�VXE�VSHFLHV�
OHYHO�� VRPH� RI� WKH�PROHFXODU� WHVW� ZDV� KHOSIXO� IRU�
WKH� DQDO�VLV� DW� VXEVSHFLHV� OHYHO� 5)/3�PHWKRG� IRU�
WKH�WRWDO�GLJHVWLRQ�RI�JHQRPLF�'1$�E��;EDO��6DO�RU�
;KRO�VKRZV�IHZ�OHYHO�RI�VWDLQ��7KH�EDQGLQJ�SDWWHUQ�
ZDV� FRPSOH[� DV� ODUJH� QXPEHU� RI� IDLQW� EDQG� ZDV�
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VHHQ�LQ�(7%U�JHO��2QO��IHZ�PDMRU�EDQG�ZDV�YLVLEOH�
detected� or� was� visualized� as� subspeci�c� cluster.�
6DPH�DV�WKLV�WKH�,*6�UHJLRQ�ZDV�XVHG�WR�JURXS�VWDLQ�
using� IGS� probes� of� A.� fumigatus� at� subspeci�c�
OHYHO� DQG� GHWHUPLQH� WKH� KHWHURJHQHLW�� RI� WKH�
VSHFLHV�������6RPH�RI�WKH�PHWKRG�ZHUH�XVHG�DQG�RXW�
RI�ZKLFK�RQO��WKUHH�PHWKRG�ZHUH�XVHG�WR�GHVFULEH�
$��IXPLJDWXV�VWDLQV�JHQRW�SLFDOO���$QG�IURP�WKHVH�
WKUHH�PHWKRG�WZR�WKHVH�ZHUH�ZLWK�WKH�XVH�RI�3&5�
ZLWK� HDFK� RI� WKHP� XVLQJ� GLIIHUHQW� SULPHUV� DQG�
ampli�cation� using� RAPD� method� whereas� third�
PHWKRG�ZDV�YLVXDOL]HG�XVLQJ�'1$�LVRODWLRQ�ZLWK�
5)/3�PHWKRG�ZLWK� UHSHDWHG�'1$� VHTXHQFH��8VH�
RI�3&5�WHFKQLTXH�XVLQJ�5$3'�PHWKRG�LV�WKH�PRVW�
FRPPRQO��PHWKRG�XVH�WR�GHWHUPLQH�W�SHV�RI�VWUDLQ�
RI�$�� IXPLJDWXV� �� 7KH� GHFDPHU� SULPHU�5����ZLWK�
'1$�VHTXHQFH� �*7$77*&&&7�� LV� WKH�EHVW� VWUDLQ�
GLIIHUHQWLDWLRQ� WLOO� QRZ� JHQHUDWHG���������� +RZHYHU��
this�method�(RAPD)�is�dif�cult�to�execute�due�to�low�
DQQHDOLQJ� WHPSHUDWXUH�EXW� FDQ�EH� H[HFXWHG�XVLQJ�
57�3&5�WHFKQLTXH����7KH�57�3&5�PHWKRG�LQFOXGHV�
PLFURVDWHOOLWHV�DQG�WKLV�PHWKRG�LV�XVHG�WR�FRQVWUXFW�
FKDUDFWHUL]DWLRQ� VWUXFWXUH� RI� KXPDQ� JHQRPH�� $V�
GHVFULEHG� SUHYLRXVO�� WKXV� PHWKRG� LV� VXFFHVVIXOO��
DSSOLHG� UHFHQWO�� WR� $�� IXPLJDWXV���� ,Q� FRQWUDVW� WR�
5$3'��WKLV�PHWKRG�LV�KLJKO��UHSURGXFLEOH�ZLWK�WKH�
use�of�unique�and�speci�c�primers.�And�four�of�the�
CA�repeats�have�been�identi�ed�till�date�which�are�
�&$��� �*$����� �&$��&�&$�����&$��� DQG� �&$������
8VH�RI�UHVWULFWLRQ�HQ]�PH�IUDJPHQWV�ZLWK�UHSHDWHG�
'1$�VHTXHQFH�E��K�EULGL]DWLRQ�SURFHVV�LV�XVHG�WR�
GHWHUPLQH�IXQJDO�SDWKRJHQV�DQG�DOVR�WKH�VWUDLQ�RI�
A.� fumigatus.�Now� for� the� use� of� speci�c� probes�
SURYLGHV� XQLTXH� DQG� KLJKO�� EORW� K�EULGL]DWLRQ�
SDWWHUQ� IRU� HDFK� RI� WKH� VWUDLQ� RI�$�� IXPLJDWXV�������
$V� LW� LV� GHVFULEHG� DERYH� $�� IXPLJDWXV� GRHV� QRW�
UHSURGXFH�VH[XDOO��DQG�WKHUH�LV�QR�PHWK�ODWLRQ�RI�
F�WRVLQH�ZDV�GHWHFWHG�DQG�ZDV�W�SLFDOO��DVVRFLDWHG�
ZLWK�PXWDWLRQ�RI�WKH�VHTXHQFHV�ZKLFK�LV�DIIHFWHG�E��
UHSHDWHG�LQGXFHG�SRLQW�PXWDWLRQ��5,3���$OWKRXJK��
WKHVH�FRSLHV�RI�WKH�VHTXHQFH�GRHV�QRW�UHO��XSRQ�WKH�
�x�time�where�the�A.�fumigatus�lost�its�sexual�stage.�

5HJDUGLQJ� WKH� W�SLQJ� RI� VWDLQ� PRVW� RI� WKH�
UHVHDUFKHU� KDV� XVHG� 3&5� DQG� 5)/3� PHWKRG�
VHSDUDWHO���6R��QRZ�VWXG�� LV�JRLQJ�RQ� WR�FRPSDUH�
WKHLU�SRWHQWLDO�WR�OHDG�EHWWHU�VWUDLQ�GLVFULPLQDWLRQ��
6R�� DV� SHU� QRZ� VWDLQ� W�SLQJ� LV� PRVW� VXFFHVVIXO�
PHWKRG�E��XVLQJ�PLFUR�VDWHOOLWH� FKDLQ� UHDFWLRQ�RU�
DQDO�VLV�RI�K�EULGL]DWLRQ�SURFHVV�ZKLFK�LV�REWDLQHG�
ZLWK�UHSHDWHG�'1$�VHTXHQFHV�

�O���FDO� V�PSWRP� D��� ��VHDVH� DVVRF�DWH�� ��W��
�VSH���OO�V�)�P��DW�V

7KH�PDLQ�VLWH�IRU�LQIHFWLRQ�RI�$��IXPLJDWXV�LQ�PDQ��

RI�WKH�SDWLHQW�LV�WKURXJK�UHVSLUDWRU��WUDFW��%XW�VRPH�
RI�WKH�UHVHDUFKHUV�KDYH�GHVFULEHG�WKH�RWKHU�VLWHV�RI�
LQIHFWLRQ�LQ�QRUPDO�DQG�LPPXQRFRPSURPLVHG�KRVW�
VXFK�DV�VNLQ��SHULWRQHXP��NLGQH�V��ERQHV��H�HV�DQG�
JDVWURLQWHVWLQDO� WUDFW� EXW� WKHVH� RI� WKH� GLVHDVH� DUH�
XQFRPPRQ�VR�LW�LV�QRW�GHVFULEHG��6R�WKH�PDMRU�GLVHDVH�
FDXVHG�E��$��IXPLJDWXV�LV�GLIIHUHQWLDWHG�DFFRUGLQJ�
WR� VLWH� RI� GLVHDVH�ZLWKLQ� WKH� UHVSLUDWRU�� WUDFW� DQG�
second�which�are�in�uenced�by�the�immunological�
VWDWXV� RI� WKH� KRVW�� 6RPH� RI� WKH� GLVHDVHV� OLNH�
DOOHUJLF� EURQFKRSXOPRQDU�� DVSHUJLOORVLV� �$%3$���
$VSHUJLOORPD�DQG�,$�V�QGURPH�VKRZ�WKH�P�FHOLXP�
JURZWK� RI� $�� IXPLJDWXV� LQVLGH� WKH� ERG�� ZKLFK�
UHTXLUH� SURSHU� DWWHQWLRQ�� 6RPH� RI� WKH� V�PSWRPV�
DQG� W�SHV� RI� DVSHUJLOORVLV� DUH� GHVFULEHG� EHORZ� LQ�
WKH�VXEVHFWLRQ�

�OOH���F�E�R�F�RS�OPR�D���DVSH���OORV�V�������

$%3$� LV� WKH� PRVW� VHYHUH� GLVHDVH� FDXVHG� E��
$VSHUJLOOXV� VSHFLHV�� ,W� EDVLFDOO�� DWWDFNV� WKH�
SHUVRQ� ZKR� LV� JRLQJ� WKURXJK� DWRSLF� DVWKPD� RU�
cystic��brosis.�ABPA�normally�occurs�1%to�2%� in�
asthmatic�patients�and�7%�to�35%�in�cystic��brosis�
SDWLHQWV���������� ,W� VKRZV� VDPH� V�PSWRP� RI� DVWKPD�
ZLWK�XQLTXH�FHOOXODU� UHVSRQVH�ZKLFK� LV� FDXVHG�E��
UHVSRQVH� RI� 7�FHOO� SURGXFWV������� $�� IXPLJDWHV� FDQ�
HIIHFW�D�SHUVRQ�E��FDXVLQJ�DVWKPD�WR�GDPDJH�RI�WKH�
lungs�that�can�be�de�ned�from�clinical,�serological,�
UDGLRORJLFDO�DQG�SDWKRORJLFDO�IHDWXUH������

&OLQLFDOO���$%3$�DFW�DV�EURQFKLDO�DVWKPD�ZKLFK�
leads�to�proximal�bronchietasis�and�lungs��brosis.���
This� syndrome� is� dif�cult� to� diagnose.� As� some�
RI� WKH� FOLQLFDOO�� DVVRFLDWHG� GLDJQRVWLF� DUH� QRW�
PHQWLRQHG� KHUH� WKLV� PD�� OHDG� WR� XQLPSURYLVHG�
GDWD�� %XW� PRUHRYHU� PRVW� RI� WKH� GLDJQRVWLF� GRHV�
not��ll�all�criteria�at� the�same�time.���)RU�H[DPSOH�
FHQWUDO� EURQFKLHWDVLV� FDQ� EH� GHWHFWHG� RQO�� DW� WKH�
ODVW� VWDJHV� RI� WKH� GLVHDVH���� $QG� WKH� SUHGLFWLRQ�
PD��GHSHQG�XSRQ�WKH�DJH�RI�WKH�SDWLHQW�V�VWXGLHV�
(who� is� going� through� cystic� �brosis� as� well� as�
asthmatic�patients�with�cystic��brosis.���,Q�VRPH�RI�
the� cystic� �brosis� patients,� damage� of� respiratory�
PXFRVD�OHDGV�WR�UHVSRQVH�RI�FRQLGLD�RI�$VSHUJLOOXV�
even�when�all�the�diagnosis�criteria�is�not�ful�lled.�
$QG� LQ�SDWLHQWV�ZKR�DUH�QRW� WUHDWHG�PD�� OHDGV� WR�
pulmonary� �brosis� and� respiratory� failure.� So,�
WKHUH�QHHG� WR�EH� LPSURYHG�DQG�ZHOO�GLDJQRVWLF�RI�
$%3$�V�QGURPH�

�VSH���OORPD�

$VSHUJLOORPD� LV� FRPPRQO�� NQRZQ� DV� ¶IXQJXV�
EDOO�� ZKLFK� RFFXUV� LQ� SXOPRQDU�� FDYLW�� ZKLFK�
LV� SUH�H[LVWHG� DQG� DUH� FDXVHG� E�� WXEHUFXORVLV��
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VDUFRLGRVLV� DQG� VRPH� FKURQLFDOO�� REVWUXFWHG�
SDU�QDVDO� VLQXVHV���� %HIRUH�� LQ� ����V� WKH� FRPPRQ�
V�QGURPH�ZDV�$VSHUJLOORPD�EXW��HV�LW�VWLOO�RFFXUV�
LQ� WKLV� HUD�ZLWK� ���� WR� ���� RI� WKH� SDWLHQWV� ZLWK�
FDYLWDWLQJ� OXQJ� GLVHDVHV���� $� V�PSWRP� ZKLFK�
LV� FRPPRQ� LQ� $VSHUJLOORPD� LV� KHPRSW�VLV�� ,Q�
KHPRSW�VLV� WKH� EORRG� YHVVHOV� JHW� GLVUXSWXUHG� LQ�
WKH� ZDOO� RI� WKH� FDYLW�� ZKLFK� LV� RFFXSLHG� E�� WKH�
IXQJXV�RU�LW�GDPDJHV�WKH�EURQFKLDO�DUHWHU��VXSSO���
ZKLFK� LV� D� IHZ� FHQWLPHWHU� DZD�� IURP� WKH� DUHD� RI�
$VSHUJLOORPD���� 0RVW� RIWHQ� LQWHUQDO� EOHHGLQJ� LV�
FDXVHG�EXW�LQ�KHPRSW�VLV�LW�LV�PDVVLYH�DQG�PD��EH�
HYHQ�IDWDO����:KHQ�ZH�GR�UDGLRJUDSK��RI�FKHVW�RI�D�
SDWLHQW�ZH�FDQ�VHH�$VSHUJLOORPD�ZKLFK� LV�XVXDOO��
VXUURXQGHG� E�� UDGLROXFHQW� FUHVHQW���� 3DWLHQWV� DUH�
GHWHFWHG� ZLWK� KLJK� DQWLERGLHV� WLWHUV� �SUHFLSLWLQV��
ZKR�DUH�VXIIHULQJ� IURP�$VSHUJLOORPD���� ,Q�FDVH�RI�
Aspergilloma�patients�does�not�shows�any�speci�c�
symptoms�but� this� can�be� identi�ed�by�obtaining�
FKHVW� UDGLRJUDSK� IRU� WKH� HYDOXDWLRQ� RI� DOOHUJLF�
GLVHDVH�� 7KLV� W�SH� RI� GLVHDVH� LV� EHVW� YLVXDOL]HG�
RU� FDQ� EH� VHHQ� E�� FRPSXWHG� WRPRJUDSK�� �&7��
VFDQ� RI� WKH� FKHVW�� 6R�� ZH� FDQ� FRQFOXGH� WKDW� WKHLU�
SUHVHQFH�FDQ�EH�VHHQ�GXULQJ� WKLV�VFDQ�DQG�SURSHU�
LPPXQRVXSSUHVVLYH�WKHUDS��FDQ�EH�GRQH�EHIRUH�LW�
JHW�ZRUVHQ���

���DV��H�DVSH���OORV�V�����

,$� KDV� EHFRPH� PDMRU� FDXVH� RI� GHDWK� DPRQJ�
KHPDWRORJ�� SDWLHQWV�� 7KH� DYHUDJH� SDWLHQWV� ZLWK�
DFXWH�OHXNHPLD�DUH���WR������,$�LV�GLVHDVH�ZKLFK�
PDLQO�� IROORZ� VROL� RUJDQ� WUDQVSODQW� ����� WR� �����
DQG� LW� JUDGXDOO�� GHFUHDVHV� LQ� WUDQVSODQW� RI� OLYHU��
KHDUW��OXQJV�DQG�NLGQH��UHFLSLHQWV�����WR���������%XW�
,$�KDV�PDMRUO��UHSRUWHG�DV�PDLQ�IXQJDO�LQIHFWLRQ�LQ�
FDQFHU�SDWLHQWV�DQG�LW�LV�EDVLFDOO��XQGHUUDWHG�GXH�WR�
ORZ�VHQVLWLYLW��RI�GLDJQRVWLF�WHVWV����,$�KDV�DOVR�EHHQ�
UHSRUWHG� LQ�$,'6�VXIIHULQJ�SDWLHQWV�����WR���������
$QG�VRPH�RI�WKH�FRPSOLFDWLRQ�RI�,$� LV�DOVR� IRXQG�
LQ� FKURQLF� JUDQXORPDWRXV� GLVHDVH� �&*'�� ����WR�
��������%XW�LW�LV�UDUHO��IRXQG�LQ�LPPXQRFRPSHWHQW�
KRVW���� ,$� KDV� EHHQ� GHVFULEHG� RQ� LWV� IRXU� W�SHV����
�L��$FXWH� RU�SXOPRQDU�� DVSHUJLOORVLV�ZKLFK� LV� WKH�
PRVW�FRPPRQ�IRUP�RI�,$��LL��7UDFKHREURQFKLWLV�DQG�
REVWUXFWLYH�EURQFKLDO�GLVHDVH�ZKLFK�FDQ�EHHQ�VHHQ�
LQ�WKH�$,'6�VXIIHULQJ�SDWLHQWV����LLL��$FXWH�LQYDVLYH�
UKLQR� VLQXVLWLV��� �LY�� 'LVVHPLQDWHG� GLVHDVH� ZKLFK�
LQYROYH� EUDLQ� PRVW� IUHTXHQWO�� ����� WR� ���� %07�
SDWLHQWV��DQG�IHZ�RI�WKH�RWKHU�VROLG�RUJDQV�VXFK�DV�
KHDUW�� NLGQH��� DQG� H�HV���� Still� IA� is� very� dif�cult�
WR� GLDJQRVH� GXULQJ� LWV� HDUO�� VWDJH�� %XW� WKHUH� LV�
GLDJQRVWLF� SURFHGXUH� DYDLODEOH� DQG� LWV� DVVRFLDWHG�
SUREOHPV�DUH� EHLQJ�GLVFXVVHG��'XULQJ� HDUO�� VWDJH�
RI�,$�RQH�PXVW�JLYH�KLVWRSDWKRORJLFDO�HYLGHQFH�RI�

WKH�P�FHOLD�JURZWK�ZLWKLQ�WKH�WLVVXH��6R��LW�FDQ�RQO��
EH�GHPRQVWUDWHG�DW�DXWRSV�����7KHUHIRUH��,�KHUH�FDQ�
FRQFOXGH�WKDW�WKHUH�LV�QR�DFFXUDWH�GLDJQRVWLF�IRU�,$��
WKXV�ZH�FDQ�VD��WKDW�WKHUH�PLJKW�EH�SRVVLEOH�UHDVRQ�
to�de�ne�it.�And�some�of�the�variation�might�come�
IURP�VWXG��WR�VWXG��

&RQFOXVLRQ

7KHUH� LV� VXGGHQ� LQFUHDVH� LQ� WKH� DVSHUJLOORVLV�
ZKLFK� LV� FDXVHG�E��$�� IXPLJDWXV� LQ� UHFHQW� �HDUV��
$�� IXPLJDWXV� LV� WKH� FRPPRQ� DLUERUQH� SDWKRJHQ�
in�most�of�the�country�causing�signi�cant�increase�
LQ� IDWDO� SXOPRQDU�� ,QYDVLYH� $VSHUJLOORVLV� ZKLFK�
ZDV�NQRZQ�����HDUV�DJR��$��IXPLJDWXV� LV�PDMRUO��
DVVRFLDWHG� ZLWK� GLVHDVH� VXFK� DV� $VSHUJLOORPD�
RU� $VSHUJLOORVLV�� $V�� WKLV� GLVHDVH� DIIHFW� RQO�� IHZ�
WKRXVDQG�RI�SHRSOH�ZRUOGZLGH�EXW�LWV�PRUWDOLW��LV�
PRUH�WKDQ�����DV�LW�LV�QHDUO��DSSURDFKLQJ�WR������
LQ� ,$� SDWLHQWV��0RUHRYHU�� WKHUH� LV� ULVN� RI� JHWWLQJ�
DQRWKHU� LQIHFWLRQ� DV� ,$� WUHDWPHQW� LV� EDVHG� RQ�
GLIIHUHQW� WKHUDS�� DV�ZHOO� DV� LW� LV� H[SHQVLYH��1RZ��
WKH� VWXGLHG� VKRXOG� EH� IRFXVHG� RQ� WKH� FRQWURO� RI�
�lamentous�fungal�disease�which�is�caused�by�the�
FRQLGLD�VSRUHV�DQG�ULVN�RI�JHWWLQJ�IXQJDO�LQIHFWLRQ�
LV�KLJK�LQ�WKH�SDWLHQWV��$IWHU��UHYLHZLQJ�IHZ�RI�WKH�
SDSHU� WKH� GLVHDVH� DV�ZHOO� DV� WUHDWPHQW� DVVRFLDWHG�
ZLWK� $�� IXPLJDWXV� VWLOO� SDWKRJHQLF� EHKDYLRU� IRU�
WKLV� IXQJXV� LV� QRW� NQRZQ� WKLV� LV� EHFDXVH� WKHUH�
is� insuf�cient� data� in� the� history� for� IA� as� the�
curing�management� for� this�disease� is�dif�cult� to�
XQGHUVWDQG�� %XW� SURJUHVV� LQ� GLDJQRVLV� LQ� UHFHQW�
�HDUV� KDV� UHVXOWHG� LQ� GHFUHDVH� LQ� WKH� PRUWDOLW��
UDWH�EXW�DSDUW�IURP�WKLV�HDUO��GLDJQRVLV�LV�WKH�PRVW�
LPSRUWDQW�FULWHULD��'HWHFWLRQ�RI�PROHFXOHV�RI�IXQJXV�
in�biological��uids� is� the�best� if� the�host�does�not�
shows� any� speci�c� sign� or� symptoms.� But� there�
LV� D� FKDOOHQJH� DPRQJ� PLFURELRORJLVW� WR� GHYHORS�
SURSHU� NLWV� IRU� WKH� GLDJQRVLV� ZKLFK� LQFOXGHV� XVH�
RI� PROHFXODU� DQG� LPPXQRORJLFDO� WRROV� IRU� WKH�
WUHDWPHQW�

$QG�UHJDUGLQJ�WKH�FKDUDFWHULVWLFV�RI�$��IXPLJDWXV�
LW�GRHV�QRW�QHHG�DQ��KXPDQ�KRVW�WR�FRPSOHWH�LW�OLIH�
F�FOH��,W�LV�EDVLFDOO��VDSURSK�WLF�IXQJXV�ZKLFK�FDXVHV�
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