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&OLQLFDO�,GHQWLILFDWLRQ����QWL�IXQJDO�6XVFHSWLELOLW��RI�&D�G�GD��S�F��V�
E��9LWHN���6�VWHP

6KHHWDO�6KDUPD���9LSLQ�.DWKXULD���.XOGHHS��DGDY���6�.��DWWD�

�EVWUDFW

,�WURG�FW�R��� $PRQJ� IXQJDO� LQIHFWLRQV�� LQYDVLYH� FDQGLGLDVLV� LV� RIWHQ� DVVRFLDWHG�
ZLWK�LQFUHDVHG�QXPEHU�RI�PRUELGLW��DQG�GHDWK�UDWH��&DQGLGD�VSHFLHV�FDXVLQJ�VR�PDQ��
LQIHFWLRQV�UDQJH�IURP�QRQ�IDWDO�PXFRFXWDQHRXV�LQIHFWLRQV�WR�IDWDO�EORRG�VWUHDP�LQIHFWLRQV��
VR�WKH�DLP�RI�WKLV�VWXG��LV�LVRODWH�DQG�VSHFLDWH�WKH�&DQGLGD�VSHFLHV�DQG�WKHLU�DQWL�IXQJDO�
VXVFHSWLELOLW��WR�DYRLG�XQQHFHVVDULO��FRQVXPSWLRQ�RI�DQWL�IXQJDO�GUXJV�

�DW�U�DO�����WKRGV��$�3URVSHFWLYH�VWXG��ZKLFK�ZDV�FDUULHG�RXW�LQ�WKH�'HSDUWPHQW�RI�
Microbiology,�Paci�c�Institute�of�Medical�Sciences�Udaipur.�Specimen�collected�from�the�
various�sites�were�collected�and�cultured�on�SDA�agar�and�incubated.�Identi�cation�of�
&DQGLGD�VSHFLHV�ZDV�GRQH�WKURXJK�+L�&URPH�&DQGLGD�'LIIHUHQWLDO�$JDU�DQG�DQWL�IXQJDO�
VXVFHSWLELOLW��ZDV�HYDOXDWHG�E��9,7(.���DXWRPDWHG�V�VWHP�DQG�UHVXOWV�ZHUH�FDOFXODWHG�
WKURXJK�VWDWLVWLFDO�DQDO�VLV�

��V�OWV��2XW�RI����&D�GLGD�LVRODWHV���������ZHUH�&D�GLGD�DOELFD�V��IROORZHG�E��&D�GLGD�
�URSLFDOLV� ���������&D�GLGD� NU�VHL� ����������&D�GLGD� NHI�U� ��������� DQG�&D�GLGD� JODEUD�D�
���������7KH�PRVW� FRPPRQ�&D�GLGD� VSHFLHV� LVRODWHG� IURP�XULQH�ZHUH�&D�GLGD� DOELFD�V�
���������IROORZHG�E��&D�GLGD��URSLFDOLV�����������9RULFRQD]ROH����������DQG�$PSKRWHULFLQ�
%� ���������ZHUH�IRXQG�WKH�PRVW�VHQVLWLYH�GUXJV�DJDLQVW�WKH�&DQGLGD�LVRODWHV�IROORZHG�
E�� )OXF�WRVLQH� ����������&DVSRIXQJLQ� ����������0LFDIXQJLQ� ��������� DQG�)OXFRQD]ROH�
����������$OO�WKH�&D�GLGD�NHI�U�LVRODWHV�ZHUH�VXVFHSWLEOH�WR�9RULFRQD]ROH��$PSKRWHULFLQ�

�RZ�WR�FLWH�WKLV�DUWLFOH�

6KHHWDO�6KDUPD��9LSLQ�.DWKXULD��.XOGHHS�<DGDY�H��DO��&OLQLFDO�,GHQWLILFDWLRQ���$QWL�IXQJDO�6XVFHSWLELOLW��RI�&D�GLGD�6SHFLHV�E��
9LWHN���6�VWHP��-�0LFURELRO�5HODW�5HV�������������������

-RXUQDO�RI�0LFURELRORJ��DQG�5HODWHG�5HVHDUFK
9ROXPH����1XPEHU����-DQXDU����-XQH�����

'2,��KWWS���G[�GRL�RUJ����������MPUU������������������
2U����DO��UW�FO�

�XWKRU��IILOLDWLRQ���$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�
RI� 0LFURELRORJ��� 5�*� 0HGLFDO� &ROOHJH� �� 5HVHDUFK�
&HQWUH�� +DWKUDV� �������� 8WWDU� 3UDGHVK�� �$VVLVWDQW�
3URIHVVRU��'HSDUWPHQW�RI�3DWKRORJ���6DUVZDWL�0HGLFDO�
&ROOHJH� �� +RVSLWDO�� +DSXU� �������� 8WWDU� 3UDGHVK��
�$VVRFLDWH� 3URIHVVRU�� �3URIHVVRU��� +2'�� 'HSDUWPHQW�
RI�0LFURELRORJ��� 3DFLILF� ,QVWLWXWH�RI�0HGLFDO� 6FLHQFHV��
8GDLSXU���������5DMDVWKDQ��,QGLD�

&RUUHVSRQGLQJ��XWKRU��6KHHWDO�6KDUPD��$VVRFLDWH�
3URIHVVRU�� 'HSDUWPHQW� RI� 0LFURELRORJ��� 5�*�0HGLFDO�
&ROOHJH� �� 5HVHDUFK� &HQWUH�� +DWKUDV� �������� 8WWDU�
3UDGHVK��,QGLD�

(�PDLO��VVKDUPDE�F#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

%� DQG� )OXF�WRVLQH� DQG� UHVLVWDQW� WR�
)OXFRQD]ROH�� DOO� &D�GLGD� JODEUD�D� LVRODWHV�
ZHUH�VXVFHSWLEOH�WR�DOO�WKH���GUXJV�H[FHSW�
0LFDIXQJLQ�DQG�&DVSRIXQJLQ�

&R�FO�V�R��� 7KH� SUHVHQW� VWXG�� VKRZV�
WKH� GLVWULEXWLRQ� RI� &D�GLGD� VSHFLHV� LQ�
YDULRXV� FOLQLFDO� VSHFLPHQV� DQG� DOVR�
UHYHDOHG�WKDW�1R��DOELFD�V�&D�GLGD�VSHFLHV�
DUH�HPHUJLQJ�DV�WKH�SUHGRPLQDQW�VSHFLHV��
7KH�LQFUHDVHG�UHVLVWDQFH�RI�&D�GLGD�LVRODWHV�
WRZDUGV�FRPPRQ�DQWL�IXQJDO�GUXJV�ZKLFK�
LV�D�FRQFHUQ�DURXQG�DOO�RYHU�WKH�ZRUOG�

.H�ZRUGV�� &RPSRVWLQJ�� 3ODVWLF� %DJ��
3ODQW� *URZWK� VWXG��� 3K�VLR�&KHPLFDO�
3URSHUWLHV��1XWULHQW�/RVV�



-R������R��0���R��R�RJ����������������V���������R��������1����������-���������-��������

��

,1752�8&7,21

7KH� SULPDU�� FDXVH� RI� WKH� HOHYDWHG� UDWH� RI�
PRUWDOLW�� DQG� PRUELGLW�� LV� IXQJXV� LQIHFWLRQV�

LQ� WKH� SDWLHQWV� ZKR� DUH� LPPXQRFRPSURPLVHG�
DQG� LQ� ,&8� SDWLHQWV�� $PRQJ� IXQJDO� LQIHFWLRQV��
&DQGLGD� LV� WKH� FRPPRQHVW� SDWKRJHQLF� RUJDQLVP�
FDXVLQJ� LQYDVLYH� LQIHFWLRQV� UHVXOWLQJ� LQ� LQFUHDVHG�
KRVSLWDOL]DWLRQ� DQG� OLIH� WKUHDWHQLQJ� FRQGLWLRQV���
&DQGLGD�LV��HDVW�OLNH�IXQJXV�WKDW�SURGXFHV�SVHXGR�
K�SKDH��&D�GLGD�VSHFLHV�DUH�YHU��FRPPRQ�UHVLGHQWV�
RI�VNLQ��JXW�DQG�JHQLWDOV�DUHD�EXW�RFFDVLRQDOO��WKHVH�
IXQJL� FDXVHV� YDULHW�� RI� LQIHFWLRQV�� ZKLFK� UDQJLQJ�
IURP� WKH� QRQ� IDWDO� PXFRFXWDQHRXV� LQIHFWLRQV� WR�
LQYDVLYH�%ORRG�6WUHDP�,QIHFWLRQV��%6,��RU�V�VWHPLF�
LQIHFWLRQV�LQ�LPPXQRFRPSURPLVHG�SDWLHQWV��)URP�
VHYHUDO�VWXGLHV�RI�ODVW�IHZ��HDUV��LW�LV�IRXQG�RXW�WKDW�
QRQ�DOELFDQV� &DQGLGD� VSHFLHV� KDYH� QRZ� EHFRPH�
SUHGRPLQDQW��

7KHUH� DUH� DERXW� WKH� ��� GLIIHUHQW� VSHFLHV� RI� WKH�
&D�GLGD� WKDW� DUH� NQRZQ� WR� FDXVH� LQIHFWLRQV� LQ� WKH�
KXPDQV���,QYDVLYH�&D�GLGD��,&��LQIHFWLRQV�DUH�EURDGO��
UHSRUWHG� LQ� FULWLFDO� SDWLHQWV�� DGPLWWHG� LQ� WKH� ,&8��
7KH�LPSRUWDQW�ULVN�IDFWRUV�IRU�LQYDVLYH�&DQGLGLDVLV�
LQFOXGHG� RUJDQ� WUDQVSODQWV�� RYHU� FRQVXPSWLRQ� RI��
EURDG�VSHFWUXP� DQWLPLFURELDO� DJHQWV�� SURORQJHG�
+RVSLWDOL]DWLRQ�� VXUJHU��� DGYDQFHG� OLIH� VXSSRUW�
DQG�SXJQDFLRXV�FKHPRWKHUDS���ROGHU�DJH��RYHU����
�HDUV���FKURQLF�UHQDO�IDLOXUH��DQG�GLDEHWHV�PHOOLWXV��
JDVWURLQWHVWLQDO�RU�FXWDQHRXV�FRORQL]DWLRQ���,Q�UHFHQW�
�HDUV�� WKH� HSLGHPLRORJ�� RI� LQYDVLYH� FDQGLGLDVLV�
�,&�� KDV� JUDGXDOO�� FKDQJHG� DOO� RYHU� WKH� ZRUOG���
7KH� �R��DOELFD�V� &D�GLGDVSHFLHV� HPSKDVL]HG� WKH�
signi�cance�of�identi�cation�of�the�&D�GLGD�LVRODWH�V�
LQIHFWLQJ�VSHFLHV�IRU�FRPPHQFHPHQW�RI�SURPSW�DQG�
ef�cient� therapy,� particularly� when� anti-fungal�
VXVFHSWLELOLW�� UHVXOWV� DUH� QRW� UHDGLO�� DYDLODEOH��� ,Q�
WKHVH�PHGLFDO�FRQGLWLRQV��WKH�FRPPHQVDO�&DQGLGD�
PD�� FRQYHUW� LQWR� RSSRUWXQLVWLF� SDWKRJHQLF�
PLFURRUJDQLVPV�FDXVLQJ�FDQGLGLDVLV�LQ�KRVW�����7KH�
potential� of� clinical� signi�cance� in� the� speciation��
KDV�EHHQ��DFNQRZOHGJHG�DV�&DQGLGD�VSHFLHV�VKRZV�
GLVVLPLODULW���LQ�WKH�H[SUHVVLRQ�RI�SXWDWLYH�YLUXOHQFH�
IDFWRUV�DQG�DQWL�IXQJDO�VXVFHSWLELOLW����6XUYHLOODQFH�
RI� IXQJDO� HFRORJ�� DQG� WKH� DQWL�IXQJDO� UHVLVWDQFH�
HLWKHU� ZLWKLQ� SDWLHQWV� LQ� ,&8� RU� ZLWKLQ� &DQGLGD�
VSHFLHV� LV� QHFHVVDU�� IRU� WKH� VXSHULQWHQGHQFH� RI�
LQYDVLYH�IXQJDO�LQIHFWLRQV���

0�7(5,�/��1��0(7�2�6�

6WXG�� SODFH�� 'HSDUWPHQW� RI� 0LFURELRORJ���
Paci�c�Institute�of�Medical�Sciences�Udaipur.

6WXG��GHVLJQ��3URVSHFWLYH�VWXG��

6WXG��GXUDWLRQ��2QH��HDU�

7RWDO� RI� ���� SDWLHQWV� ZHUH� WHVWHG� IRU� &D�GLGD�
LQIHFWLRQ�� 3DWLHQW�V� FOLQLFDO� VDPSOHV� LQFOXGLQJ�
XULQH� VDPSOH� IURP�PLG�VWUHDP�XULQH��QDVDO� VZDE��
(QG� WUDFKHDO� WXEH�� 6WRRO�� &HQWUDO� OLQH� WLS�� 3XV��
Pleural��uid,�Throat�swab�or�sputum�sample,�skin�
VFUDSLQJV� IURP� WKH� LQIHFWHG� SDUW�� EORRG� VDPSOHV�
DQG�YDJLQDO�VZDEV�HWF��ZHUH�FROOHFWHG�DV�SHU�623��
$OO�WKH�VSHFLPHQV�ZHUH�FXOWXUHG�RQ�1XWULHQW�$JDU��
%ORRG�$JDU�DQG�0DF&RQNH��$JDU�IRU�WKH�SULPDU��
LQRFXODWLRQ�� $IWHU� LQFXEDWLRQ� RI� ������ KRXUV�� WKH�
FRORQLHV� JURZQ� RQ� FXOWXUH� VWDLQHG� ZLWK� JUDP�
VWDLQV� DQG�PLFURVFRS�� LV�GRQH�� ,I� WKH�PL[�JURZWK�
LV� REWDLQHG� WKDQ� WKH� FRORQLHV� ZHUH� VHSDUDWHG� E��
VXEFXOWXUH� RQ� 6DERUDXG�V� 'H[WURVH� $JDU� ZLWK�
DQWLEDFWHULDO�DQWLELRWLFV� LQFXEDWHG�DW����&�DQG�����
C.�Colonies�are�appeared�in�1-3�days.�Identi�cation�
ZDV�GRQH�RQ� WKH�EDVLV�RI�FRORQ��PRUSKRORJ���2Q�
6DERXUDXG�V�'H[WURVH� DJDU� FRORQLHV�ZHUH� FUHDP��
ZKLWH�� VPRRWK� DQG� ZLWK� D� �HDVW�� RGRXU�� DQG�
PLFURVFRS��� ,Q�PLFURVFRS�� SXUSOH� EXGGLQJ� �HDVW�
cells�are�seen.�Further�the�identi�cation�of�Candida�
VSHFLHV� ZDV� GRQH� ZLWK� YDULRXV� PHWKRGV�� 7KH�
method�of�Candida�species� identi�cation�was�Hi-
&URPH�&DQGLGD�'LIIHUHQWLDO�$JDU��,QRFXODWLRQ�ZDV�
GRQH�IRU�GLIIHUHQWLDWLQJ�WKH�&DQGLGD�VSHFLHV�EDVHG�
RQ�WKH�FRORXU�SLJPHQWDWLRQ�RQ�+L�&URPH�&DQGLGD�
'LIIHUHQWLDO�$JDU�

��W��I���DO� V�VF�SW�E�O�W�� W�VW���� E�� D�WRPDW�G�
P�WKRG��,�(.������R��U�����

:H�XVHG�WKH�9,7(.���WR�FKHFN�WKH�VXVFHSWLELOLW��
RI� IXQJDO� DJHQWV� DJDLQVW� GLIIHUHQW� IXQJDO� GUXJV�� ��
PO� RI� VWHULOH� QRUPDO� VDOLQH� WDNHQ� LQ� SRO�VW�UHQH�
WXEHV�� SLFNHG� D� FRORQ�� IURP� FXOWXUH� RI� &DQGLGD�
LVRODWHV�DQG�LW�ZDV�PL[HG�LQ�WKH�VDOLQH��,W�ZDV�PL[HG�
SURSHUO���7KH�'HQVLFKHN�SOXV�LQVWUXPHQW�SURYLGHG�
E�� WKH�%LR0HULHX[�ZDV�XVHG� WR�FKHFN� WKH�GHQVLW��
RI�SUHSDUHG� LQRFXOXPV�XS�WR�0F)DUODQG�VWDQGDUG�
���� IRU� �9,7(.��� <67� FDUGV��� 1RZ� WKH� ���� PO� RI�
SUHSDUHG� ���� 0DF)DUODQG� VXVSHQVLRQ� ZDV� SLFNHG�
ZLWK�SLSHWWHV�DQG�PL[HG�LW�ZLWK�DQRWKHU�WXEH�ZLWK�
��PO�RI�VDOLQH�DQG�PL[HG�LW�SURSHUO��E��SLSHWWLQJ��
9,7(.���$67�FDUGV�ZHUH�SODFHG�LQWR�WXEHV��7XEHV�
ZHUH� SODFHG� ZLWK� 9,7(.��� $67� FDUGV� LQ� WKH�
FDVVHWWHV� DQG� DIWHU� LQVHUWLQJ� WKH� FDVVHWWHV� LQWR� WKH�
9,7(.���GHYLFH��WKH�FRUUHVSRQGLQJ��HDVW�$67�FDUGV�
ZHUH�ORDGHG��LQFXEDWHG�DQG�DXWRPDWLFDOO��UHDG�E��
WKH�GHYLFH��7KH�JURZWK�UDWH�LQ�WKH�GUXJ�IUHH�FRQWURO�
ZHOO� GHWHUPLQHG� WKH� OHQJWK� RI� LQFXEDWLRQ�� ZKLFK�
UDQJHG� IURP� ��� WR� ��� KRXUV�� 7KH� RXWFRPHV� ZHUH�
UHSRUWHG� DV� 0,&V�� RU� PLFURJUDPV� SHU� PLOOLOLWUH��
7KH�GHQVLW��RI� WKH� LQRFXOXPV�ZDV�FKHFNHG�E�� WKH�

6KHHWDO�6KDUPD��9LSLQ�.DWKXULD��.XOGHHS�<DGDY�H��DO��&OLQLFDO�,GHQWLILFDWLRQ���$QWL�IXQJDO�6XVFHSWLELOLW��RI�
&DQGLGD�6SHFLHV�E��9LWHN���6�VWHP
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'HQVLFKHN�SOXV�LQVWUXPHQW�ZDV�XVHG� WR�FKHFN� WKH�
GHQVLW��RI�SUHSDUHG�LQRFXOXPV�

ZHUH� LVRODWHG� ZDV� XULQH� ���������� 7KHQ� RWKHU�
VDPSOHV�ZHUH�VSXWXP� ��������� DQG� YDJLQDO� VZDE�
���������� 3HUFHQWDJH� RI� &DQGLGD� VSHFLHV� LVRODWHG�
IURP� QDVDO� VZDE� ZHUH� ��������� FHQWUDO� OLQH� WLS�
��������� EORRG� ��������� (W�� 7XEH� ��������� � VWRRO�
��������DQG�SXV���������

)LJ�����$XWRPDWHG�9LWHN���6�VWHP��%LR0HULHX[�
)LJ�����6'$�VKRZLQJ�VPRRWK�FRORQLHV�RI�&D�GLGD�DOELFD�V

5(68/7

�LVWULEXWLRQ� RI� &DQGLGD� VSHFLHV� DFFRUGLQJ� WR�
VDPSOH�W�SH

7KH�PRVW�FRPPRQ�VDPSOH�IURP�ZKLFK�&DQGLGD�

7DEOH����&DQGLGD�VSHFLHV�GLVWULEXWLRQ�EDVHG�RQ�VDPSOH�W�SH

1R� &��6SHFLHV &��DOELFDQV &��WURSLFDOLV &��NUXVHL &��NHI�U &��JODEUDWD

� 8ULQH
��
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6KHHWDO�6KDUPD��9LSLQ�.DWKXULD��.XOGHHS�<DGDY�H��DO��&OLQLFDO�,GHQWLILFDWLRQ���$QWL�IXQJDO�6XVFHSWLELOLW��RI�
&DQGLGD�6SHFLHV�E��9LWHN���6�VWHP
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7DEOH� �� VKRZV� WKDW� WKH� PRVW� FRPPRQ� &D�GLGD�
VSHFLHV� LVRODWHG� ZHUH� &D�GLGD� DOELFD�V� ����������
IROORZHG� E�� &D�GLGD� �URSLFDOLV� ���������� 2WKHU�
&DQGLGD� VSHFLHV� LVRODWHG� ZHUH� &DQGLGD� NUXVHL�
���������� &DQGLGD� NHI�U� ��������� DQG� &�� JODEUD�D�
���������,W�VKRZV�WKH�PRVW�FRPPRQ�&D�GLGD�VSHFLHV�
LVRODWHG�ZHUH�&D�GLGD�DOELFD�V����������IURP�XULQH�
���������IROORZHG�E��VSXWXP�����������7KH��QG�PRVW�
FRPPRQ� LVRODWHG� &D�GLGD� VSHFLHV� ZHUH� &D�GLGD�

�URSLFDOLV����������IURP�XULQH����������IROORZHG�E��
VSXWXP� ����������7KH� RWKHU� VSHFLHV� LVRODWHG�ZHUH�
&D�GLGD�NU�VHL�PRVW�FRPPRQO��IURP�8ULQH����������
IROORZHG� E�� YDJLQDO� VZDE� ��������� &D�GLGD� NHI�U�
���������ZHUH�LVRODWHG�PRVW�FRPPRQO��IURP�QDVDO�
VZDEV���������&D�GLGD�JODEUD�D�ZHUH�LVRODWHG� IURP�
XULQH����������$FFRUGLQJ�WR�UHVXOWV�WKH��R��DOELFD�V�
&D�GLGD�VSHFLHV�DUH�SUHGRPLQDQW�LQ�DOO�WKH�FOLQLFDO�
VDPSOHV�

7DEOH����$QWLIXQJDO�VXVFHSWLELOLW��SDWWHUQ�RI�&DQGLGD�LVRODWHV�E��DXWRPDWHG�PHWKRG��9,7(.���

�UXJV 6HQVLWLYH ,QWHUPHGXDWH 5HVLVWDQFH 750

)OXFRQD�ROH ����������� � ���������� �

)OXF�WRVLQH ����������� � ����������� ���������

9RULFRQD�ROH ����������� � � ���������

�PSKRWHULFLQ�% ����������� � � ����������

0LFDIXQJLQ ����������� � � �����������

&DVSRIXQJLQ ����������� ��������� � �����������

7DEOH� �� VKRZV� WKH� WRWDO� VHQVLWLYLW�� SDWWHUQ�
E�� $XWRPDWHG� 0HWKRG� DQG� LW� UHYHDOHG� WKDW�
9RULFRQD]ROH� ��������� DQG� $PSKRWHULFLQ� %�
��������� ZHUH� IRXQG� WKH� PRVW� VHQVLWLYH� GUXJV�
DJDLQVW� WKH� &DQGLGD� LVRODWHV�� 7KH� DQWLIXQJDO�
VHQVLWLYLW��SDWWHUQV�VKRZHG�E��RWKHU�GUXJV�ZHUH�
)OXF�WRVLQH� ���������� &DVSRIXQJLQ� ����������

0LFDIXQJLQ� ��������� DQG� )OXFRQD]ROH� ����������
������ LVRODWHV� VKRZ� LQWHUPHGLDWH� VHQVLWLYLW��
IRU� &DVSRIXQJLQ�� 6RPH� GUXJV� 0LFDIXQJLQ� LQ�
������� LVRODWHV� DQG� &DVSRIXQJLQ� LQ� ��������
$PSKRWHULFLQ�%�LQ���������9RULFRQD]ROH�LQ�������
DQG�)OXF�WRVLQH�LQ�������LVRODWHV�ZHUH�WHUPLQDWHG�
E��0DFKLQH�

7DEOH����$QWLIXQJDO�VXVFHSWLELOLW��SDWWHUQ�LQ�YDULRXV�&DQGLGD�VSHFLHV�E��DXWRPDWHG�PHWKRG�9,7(.���

�UXJV &DQGLGD

��OELFDQV

&DQGLGD

7URSLFDOLV

&DQGLGD

.UXVHL

&DQGLGD

.HI�U

&DQGLGD

�ODEUDWD

6HQVLWLYH ,�5�
750

6HQVLWLYH ,�5�
750

6HQVLWLYH ,�5�750 6HQVLWLYH ,�5�750 6HQVLWLYH ,�5�750

)OXFRQD�ROH ��

��������

��5

��������

��

�����

��5

����

�

��������

���5

��������

� ��5

������

�

������

�

)OXF�WRVLQH ��

��������

��750

�������

��

������

� �

��������

���5

��������

�

������

� �

�����

�

9RULFRQD�ROH ��

��������

��750

��������

��

������

� ��

������

� �

������

� �

�����

�

�PSKRWHULFLQ�% ��

��������

��750

�������

��

�����

��750

�����

��

��������

��750

�������

�

������

� �

�����

�

0LFDIXQJLQ ��

��������

��750

�������

��

������

� �

��������

��750

��������

� ��750

������

� ��750

������

&DVSRIXQJLQ ��

��������

��750

�������

��

������

� �

��������

��,���
750

� ��750

������

� ��5

������

7DEOH� �� VKRZV�� WKH� SDWWHUQ� RI� DQWL�IXQJDO�
VXVFHSWLELOLW�� LQ� GLIIHUHQW� &D�GLGD� VSHFLHV� XVLQJ�
9,7(.���� $FFRUGLQJ� WR� WKH� SDWWHUQ�� &DQGLGD�
albicans� was�most� responsive� to� �uconazole� and�
voriconazole� (77.27%),� followed� by� �ucytosine,�
DPSKRWHULFLQ� %�� 0LFDIXQJLQ� DQG� FDSVRIXQJLQ�
���������� &DQGLGD� WURSLFDOLV� ZDV� PRVW� VHQVLWLYH�

WR� )OXF�WRVLQH�� 9RULFRQD]ROH�� 0LFDIXQJLQ��
&DVSRIXQJLQ� �������� IROORZHG� E�� )OXFRQD]ROH�
������DQG�$PSKRWHULFLQ�%� �������&DQGLGD�NUXVHL�
ZDV� PRVW� VHQVLWLYH� WR� 9RULFRQD]ROH� ������� DQG�
$PSKRWHULFLQ�%�����������IROORZHG�E��&DVSRIXQJLQ�
��������� DQG� 0LFDIXQJLQ� ���������� &DQGLGD�
NHI�U� VKRZHG� FRPSOHWH� VHQVLWLYLW�� ������� DJDLQVW�

6KHHWDO�6KDUPD��9LSLQ�.DWKXULD��.XOGHHS�<DGDY�H��DO��&OLQLFDO�,GHQWLILFDWLRQ���$QWL�IXQJDO�6XVFHSWLELOLW��RI�
&DQGLGD�6SHFLHV�E��9LWHN���6�VWHP
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)OXF�WRVLQH�� 9RULFRQD]ROH� DQG� $PSKRWHULFLQ� %��
&DQGLGD� JODEUDWD� VKRZHG� FRPSOHWH� VHQVLWLYLW��
������� DJDLQVW� )OXFRQD]ROH�� )OXF�WRVLQH��
9RULFRQD]ROH�DQG�$PSKRWHULFLQ�%�

�,6&866,21

&D�GLGD�LQIHFWLRQV�DUH�DPRQJ�WKH�PRVW�SUHYDOHQW�
FDXVHV�RI�WKH�PRUELGLW��DQG�PRUWDOLW��LQ�WKH�ZKROH�
ZRUOG��$PRQJ�WKHP�&D�GLGD�LV�DOVR�D�PDMRU�FRQFHUQ�
ZRUOGZLGH�GXH�WR�LWV�LQFUHDVLQJ�LQFLGHQFH�DQG�DOVR�
WKH� LQFUHDVHG� UHVLVWDQFH� WRZDUGV� GUXJV�� )DVW� DQG�
very� accurate� identi�cation�of�&D�GLGD� VSHFLHV�DQG�
WKHLU�DQWL�IXQJDO�VXVFHSWLELOLW��SDWWHUQ�DUH�RI�JUHDW�
LPSRUWDQFH� IRU� WKH� VHOHFWLRQ� RI� DSSURSULDWH� DQWL�
IXQJDO� DJHQW� DQG� IRU� SDWLHQW� PDQDJHPHQW�� 7KH�
YHU��FRPPRQ�&D�GLGD�VSHFLHV�LVRODWHG�ZHUH�&D�GLGD�
DOELFD�V� ��������� IURP� XULQH� ��������� IROORZHG�
E�� VSXWXP� ��������� VKRZV� YHU�� VLPLODULW�� ZLWK�
WKH�UHVXOWV�RI�$��5HQJDUDM��H��DO�� VWXG��LQ������7KH�
SUHVHQW�VWXG��UHSRUWHG�WKDW�WKH�EXUGHQ�RI�&D�GLGD�
DOELFD�V� VSHFLHV� DQG� QRQ�DOELFDQV� VSHFLHV� WR� EH�
�������DQG� ������� UHVSHFWLYHO��� ,Q� RXU� VWXG�� WKH�
1R��DOELFD�V� &D�GLGD� VSHFLHV� VKRZHG� GRPLQDQFH�
RQ� &D�GLGD� DOELFD�V� VSHFLHV�� :KLFK� LV� VLPLODU� WR�
5HVKPD�%KDVNDUDQ�H��DO��VWXG��LQ�������DOVR�VKRZHG�
SUHGRPLQDQFH�RI�QRQ�DOELFDQV�&D�GLGD�VSHFLHV�RYHU�
&D�GLGD�DOELFD�V�VSHFLHV�

,Q�PDQ�� SUHYLRXV� VWXGLHV�&D�GLGD� DOELFD�V� ZDV�
VWLOO� WKH� PRVW� SUHGRPLQDQW� LVRODWHG� VSHFLHV� DV�
VKRZLQJ� LQ� VRPH� UHFHQW� VWXGLHV� DOVR� 6H�RXP� (��
H�� DO�� � VWXG�� LQ������FRPSDUDWLYHO�� WR�QRQ�DOELFD�V�
&D�GLGD� VSHFLHV� ZKLFK� VKRZV� TXLWH� GLIIHUHQFHV�
IURP�RXU�VWXG��DQG� WKH�UHDVRQ�EHKLQG�GLIIHUHQFHV�
RFFXUUHG�LQ�WKH�VWXGLHV�RU�WKLV�VKLIWLQJ�WKH�WUHQG�RI�
&D�GLGD�VSHFLHV�FRXOG�EH�WKH�JHRJUDSKLFDO�DUHD��DJH��
GLIIHUHQW� KRVSLWDO� VHWWLQJV�� GLIIHUHQW� GHSDUWPHQWV��
HQYLURQPHQWDO� FRQGLWLRQV�� FR�PRUELGLW���
LPPXQRVXSSUHVVLRQ�� XQGHUO�LQJ� GLVHDVHV� DQG�
DQWLELRWLF�WKHUDSLHV�HWF�

,Q� RXU� VWXG�� 9LWHN��� LV� XVHG� WR� HYDOXDWH� WKH�
DQWL�IXQJDO�VXVFHSWLELOLW��RI�DOO�FDQGLGD�LVRODWHV�DQG�
LW�UHYHDOHG�WKDW�,Q�2XU�VWXG��DOO�WKH�&DQGLGD�LVRODWHV�
VKRZHG� KLJK� VXVFHSWLELOLW�� WRZDUGV� 9RULFRQD]ROH�
���������ZKLFK� LV� FR�UHODWDEOH�ZLWK� VWXGLHV� 6LQJK�
5� H�� DO����� 6XQGDUDP� 0�� H�� DO���� DQG� 6H�RXP� H�� DO��
$PSKRWHULFLQ� %� ��������� ZHUH� IRXQG� WKH� VHFRQG�
PRVW� VHQVLWLYH�GUXJV�DJDLQVW� WKH�&DQGLGD� LVRODWHV�
DQG� UHVXOWV� RI� RXU� VWXG�� FR�UHODWH�ZLWK� .DXU�5� H��
DO���� DQG� 6XQGDUDP� 0�� H�� DO�� )RU� 0LFDIXQJLQ� DQG�
&DVSRIXQJLQ� UHVXOWV� DUH� FRUUHODWHG� ZHOO� ZLWK� WKH�
VWXG��6XQGDUDP�0��H��DO�,Q�RXU�VWXG��)OXFRQD]ROH�
VKRZV� OHVV� VHQVLWLYLW�� DJDLQVW� &DQGLGD� LVRODWHV�
���������ZKLFK�VKRZHG�GLIIHUHQFH�ZLWK� WKH�UHVXOW�

LQ�(OLDV�6H�RXP�H��DO��VWXG��LQ�������LQ�ZKLFK�������
RI�&DQGLGD�VSHFLHV�ZHUH�VXVFHSWLEOH�WR�)OXFRQD]ROH��

)OXF�WRVLQH�����������&DVSRIXQJLQ����������DQG�
0LFDIXQJLQ����������DOVR�VKRZHG�JRRG�VHQVLWLYLW��
DJDLQVW�DOO�WKH�FDQGLGD�LVRODWHV��7KH�VKLIWLQJ�SDWWHUQ�
RI� &DQGLGD� VSHFLHV�� GLVWULEXWLRQ� DPRQJ� LVRODWHV�
DQG� DOWHUHG� DQWL�IXQJDO� VXVFHSWLELOLW�� SDWWHUQV� E��
WKH� WLPH� LV� WKH� PDMRU� FRQFHUQ� ZRUOGZLGH� WKDW�V�
ZK�� WR� SUHYHQW� WKHVH� DOWHUDWLRQV�� D� GLDJQRVLV� RI�
WKH� &DQGLGD� VSHFLHV� DQG� DQ� DVVHVVPHQW� RI� WKH�
VXVFHSWLELOLW��WR�DQWLIXQJDO�DUH�WKHUHIRUH�HVVHQWLDO�

&21&/86,21

7KH�FXUUHQW�VWXG��GHPRQVWUDWHG�WKH�GLVWULEXWLRQ�
RI� GLIIHUHQW�&D�GLGD� VSHFLHV� LQ� D� UDQJH� RI� FOLQLFDO�
VDPSOHV�� ,W�DOVR�VKRZHG�WKDW�QRQ�DOELFDQV�&D�GLGD�
VSHFLHV� DUH� EHFRPLQJ� PRUH� FRPPRQ� DQG� WKDW�
LVRODWHV� RI� &D�GLGD� DUH� EHFRPLQJ� PRUH� UHVLVWDQW�
WR� FRPPRQ� DQWL�IXQJDO� PHGLFDWLRQV�� ZKLFK� LV� D�
JOREDO� FRQFHUQ�� 7KH� XVH� RI� FRQYHQWLRQDO�PHWKRGV�
for�identi�cation�and�anti-fungal�testing�of�&D�GLGD�
VSHFLHV��WKHVH�PHWKRGV�DUH�QRW�RQO��WLPH�FRQVXPLQJ�
EXW� DOVR� ODERXU� LQWHQVLYH��&RPPHUFLDOO�� DYDLODEOH�
DXWRPDWHG� V�VWHPV� SURYLGH� D� JRRG� RSWLRQ��
+RZHYHU�WKHLU�XVH�LQ�D�UHVRXUFH�FRQVWUDLQHG�VHWWLQJ�
KDV� QRW� EHHQ� H[WHQVLYHO�� VWXGLHG�� 7KH� 9,7(.� ��
V�VWHP� HQVXUHV� WKDW� HDFK� WHVW� LV� SHUIRUPHG� LQ� D�
VWDQGDUGL]HG� PDQQHU� DQG� SURYLGHV� TXDQWLWDWLYH�
0,&�UHVXOWV�DUH�YHU��UHSURGXFLEOH�DQG�VR�DFFXUDWH��
8VH� RI�9,7(.� ��ZLOO� KHOS� UHGXFH� WKH� WXUQDURXQG�
time�for�identi�cation�and�susceptibility�and�reduce�
labour.�When� the�bene�ts� in�terms�of�cost,� labour�
DQG�HDVH�RI�SHUIRUPDQFH�ZDV�FRQVLGHUHG��9,7(.���
FDQ�EH�D�SUHIHUDEOH�RSWLRQ�LQ�UHVRXUFH�FRQVWUDLQHG�
VHWWLQJV�

5()(5(1&(6

��� 6H�RXP�(��%LWHZ�$��0LKUHW�$�H��DO��'LVWULEXWLRQ�
RI�&DQGLGD�DOELFDQV�DQG�QRQ�DOELFDQV�&DQGLGD�
VSHFLHV� LVRODWHG� LQ� GLIIHUHQW� FOLQLFDO� VDPSOHV�
DQG� WKHUH� LQ� YLWUR� DQWLIXQJDO� VXVFHSWLELOLW��
SURILOH�LQ�(WKLRSLD��%0&�,QIHFW�'LV��0HG���������
�������������

��� %KDVNDUDQ� 5�� 9DOVDQ� &�� 6DWKLYDWK�� .$� H�� DO��
(YDOXDWLRQ� RI� WKH� IRXU� SKHQRW�SLF� PHWKRGV�
IRU� WKH� VSHFLDWLRQ� RI� &DQGLGD� LVRODWHV� LQ�
FRPSDULVRQ�ZLWK�PROHFXODU�PHWKRG�� ,QGLDQ� -��
0LFURELRO�������������������

��� $��5HQJDUDM��5��%KDUDWKLGDVDQ�H��DO��6SHFLDWLRQ�
DQG� $QWLIXQJDO� 6XVFHSWLELOLW�� 7HVWLQJ� RI�
&DQGLGD� ,VRODWHV� LQ� 9DULRXV� &OLQLFDO� 6DPSOHV�
LQ�D�'RFWRUV��'LDJQRVWLF�&HQWUH��7ULFK���7DPLO�

6KHHWDO�6KDUPD��9LSLQ�.DWKXULD��.XOGHHS�<DGDY�H��DO��&OLQLFDO�,GHQWLILFDWLRQ���$QWL�IXQJDO�6XVFHSWLELOLW��RI�
&DQGLGD�6SHFLHV�E��9LWHN���6�VWHP
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1DGX�� ,QGLD�� ,QW�� -�� &XUU�� 0LFURELRO��$SS�� 6FL�
��������������������

��� =HQJ�=��7LDQ�*��'LQJ�<��<DQJ�.��/LX�-��'HQJ�-�H��
DO��6XUYHLOODQFH�VWXG��RI�WKH�SUHYDOHQFH��VSHFLHV�
GLVWULEXWLRQ�� DQWLIXQJDO� VXVFHSWLELOLW��� ULVN�
IDFWRUV� DQG� PRUWDOLW�� RI� LQYDVLYH� FDQGLGLDVLV�
LQ� D� WHUWLDU�� WHDFKLQJ� KRVSLWDO� LQ� 6RXWKZHVW�
&KLQD��%0&�,QIHFW�'LV����������������������

��� *KD]L�6��5DIHL�5��2VPDQ�0��6DIDGL�(,��0DOODW�+��

3DSRQ�1�H�� DO��7KH�HSLGHPLRORJ��RI�&DQGLGD�
VSHFLHV�LQ�WKH�0LGGOH�(DVW�DQG�1RUWK�$IULFD��-�
0�FRO�0HG���������������������

��� $JUDZDO�� $��� 6KDK� +��� 7DGD� '��� 9HJDG� 0���

3LSDOL�D�%�����6DWKZDUD�1�H��DO��3UHYDOHQFH�RI�
&DQGLGD� DQG� ,WV� $QWLIXQJDO� 6XVFHSWLELOLW�� LQ�
3DWLHQWV�RI�8ULQDU��7UDFW�,QIHFWLRQV��3UHYDOHQFH�
RI�&DQGLGD�DQG�,WV�$QWLIXQJDO�6XVFHSWLELOLW��LQ�
3DWLHQWV�2I�87,��1DWLRQDO�-RXUQDO�RI�,QWHJUDWHG�
5HVHDUFK�LQ�0HGLFLQH������������������

��� %LWHZ� $�� $EHEDZ� <� H�� DO�� 9XOYRYDJLQDO�
FDQGLGLDVLV�� 6SHFLHV� GLVWULEXWLRQ� RI� &DQGLGD�
DQG� WKHLU� DQWLIXQJDO� VXVFHSWLELOLW�� SDWWHUQ��
%0&�:RPHQV�+HDOWK�����������������

��� -DQJOD�60��1DLGX�5��3DWHO�6&�H��DO��6SHFLDWLRQ�
DQG�DQWLIXQJDO�VXVFHSWLELOLW��WHVWLQJ�RI�&DQGLGD�
LVRODWHV�LQ�YDULRXV�FOLQLFDO�VDPSOHV�LQ�D�WHUWLDU��
FDUH� KRVSLWDO� LQ� 0XPEDL�� ,QW� -� %LRPHG� 5HV��
�����������������

��� 'HRUXNKNDU�6&��5RXVKDQL�6�H��DO��,GHQWLILFDWLRQ�
RI�&DQGLGD�6SHFLHV��&RQYHQWLRQDO�0HWKRGV�LQ�
WKH�(UD�RI�0ROHFXODU�'LDJQRVLV��$QQ�0LFURELRO�
,PPXQRO������������������

���� 7H[WERRN� RI� 0HGLFDO� 0�FRORJ��� -DJGLVK�
&KDQGHU���WK�(GLWLRQ������

���� .KDGND�6��6KHUFKDQG�-%��3RNKUHO�%0��3DUDMXOL�

.�� 0LVKUD� 6.�� 6KDUPD� 6� H�� DO�� ,VRODWLRQ��
VSHFLDWLRQ�DQG�DQWLIXQJDO�VXVFHSWLELOLW��WHVWLQJ�
RI� &DQGLGD� LVRODWHV� IURP� YDULRXV� FOLQLFDO�
VSHFLPHQV� DW� D� WHUWLDU�� FDUH� KRVSLWDO�� 1HSDO��
%0&�5HV�1RWHV���������������������

���� 6LGD�+��3HWKDQL�-��'DODO�3��+LUDO�6+�H��DO��6WXG��
RI�&KDQJLQJ�7UHQG�LQ�WKH�&OLQLFDO�'LVWULEXWLRQ�
RI�&DQGLGD�6SHFLHV�LQ�9DULRXV�&OLQLFDO�6DPSOHV�
DW�7HUWLDU��&DUH�+RVSLWDO��$KPHGDEDG��*XMDUDW��
1WO�-�&RPPXQLW��0HG�������������������

���� 6DVVR� 0�� 5RJHU� &�� 6DVVR� 0�� 3RXMRO�+�� 6DEHU�

%DUEDU� 6�� /HIUDQW� -� H�� DO�� &KDQJHV� LQ� WKH�
GLVWULEXWLRQ� RI� FRORQLVLQJ� DQG� LQIHFWLQJ�
&DQGLGD� VSS�� LVRODWHV�� DQWLIXQJDO� GUXJ�
FRQVXPSWLRQ� DQG� VXVFHSWLELOLW�� LQ� D� )UHQFK�
LQWHQVLYH�FDUH�XQLW��$������HDU�VWXG���0�FRVHV��
��������������������

���� 6LQJK�5��9HUPD�5.��.XPDUL�6��6LQJK�$��6LQJK�

'3�H��DO��5DSLG�LGHQWLILFDWLRQ�DQG�VXVFHSWLELOLW��
SDWWHUQ� RI� YDULRXV� &DQGLGD� LVRODWHV� IURP�
GLIIHUHQW� FOLQLFDO� VSHFLPHQV� LQ� D� WHUWLDU�� FDUH�
KRVSLWDO� LQ� :HVWHUQ� 8WWDU� 3UDGHVK�� ,QW� -� 5HV�
0HG�6FL��������������������

���� 6LQJK� 0�� &KDNUDERUW�� $�� $QWLIXQJDO� 'UXJ�
5HVLVWDQFH� DPRQJ� &DQGLGD� DOELFDQV� DQG�
1RQ�DOELFDQV� &DQGLGD� 6SHFLHV� ,VRODWHV�
IURP� D� 7HUWLDU�� &DUH� &HQWUH� DW� $OODKDEDG�� -�
$QWLPLFURE�$JHQWV����������������

���� 6XQGDUDP� 0�� 1DYDQHHW� KDNULVKQDQ� 50��
(YDOXDWLRQ� RI� 9LWHN� �� V�VWHP� IRU� FOLQLFDO�
LGHQWLILFDWLRQ� RI� &DQGLGD� VSHFLHV� DQG� WKHLU�
DQWLIXQJDO�VXVFHSWLELOLW��WHVW��-��(YROXWLRQ�0HG��
'HQW��6FL����������������������

6KHHWDO�6KDUPD��9LSLQ�.DWKXULD��.XOGHHS�<DGDY�H��DO��&OLQLFDO�,GHQWLILFDWLRQ���$QWL�IXQJDO�6XVFHSWLELOLW��RI�
&DQGLGD�6SHFLHV�E��9LWHN���6�VWHP


