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2U����DO���V�DUFK��U��FO�

&RPSDUDWLYH�6WXG��RI�&RQYHQWLRQDO�6PHDUV��&�WRVSLQ�6PHDUV�DQG�&HOO�
%ORFN�RQ�%RG��)OXLG�&�WRORJ�

7HHQD�'�0XUWK����5�0�3RWHNDU����PUXWKD�0�5�

�XWKRU�V��IILOLDWLRQ�� ����UG� <HDU� 3RVW�*UDGXDWH�� �3URIHVVRU�� 'HSDUWPHQW� RI� 3DWKRORJ\�� 6KUL� %� 0� 3DWLO�
0HGLFDO�&ROOHJH��+RVSLWDO�DQG�5HVHDUFK�&HQWUH��9LMD\DSXUD��.DUQDWDND���������,QGLD�

&RUUHVSRQGLQJ��XWKRU��7HHQD�'�0XUWK����UG�<HDU�3RVW�*UDGXDWH��'HSDUWPHQW�RI�3DWKRORJ\��6KUL�%�0�
3DWLO�0HGLFDO�&ROOHJH��+RVSLWDO�DQG�5HVHDUFK�&HQWUH��9LMD\DSXUD��.DUQDWDND���������,QGLD�

(�PDLO��WHHQDPXUWK\��#JPDLO�FRP

�EVWUDFW

��USRVH��7KHUH�LV�D�QHHG�IRU�D�UHOLDEOH�DQG�FRVW�HIIHFWLYH�WHFKQLTXH�IRU�SURFHVVLQJ�RI�ERG\�IOXLGV��8QGHUVWDQGLQJ�
RI�WKH�ZLGH�UDQJH�RI�UHDFWLYH�FKDQJHV�LV�HVVHQWLDO�IRU�GLVWLQJXLVKLQJ�EHQLJQ�IURP�PDOLJQDQW�FHOOXODU�FKDQJHV��,Q�WKLV�
VWXG\��D�FRPSDULVRQ�RI�FRQYHQWLRQDO�VPHDU��F\WRVSLQ�VPHDU�DQG�FHOO�EORFN�WHFKQLTXH�LQ�DQDO\]LQJ�F\WRORJ\�RI�ERG\�
IOXLGV�LV�PDGH�

�H�KRGV��)UHVK�ERG\�IOXLG�VDPSOHV�UHFHLYHG�ZDV�GLYLGHG�LQWR�WKUHH�SDUWV��7KH�ILUVW�SDUW�ZDV�SURFHVVHG�E\�URXWLQH�
FHQWULIXJDWLRQ��VHFRQG�SDUW�E\�F\WRVSLQ�DQG�WKLUG�SDUW�RI�WKH�IOXLG�ZDV�XVHG�WR�SUHSDUH�FHOO�EORFN�E\�DOFRKRO�IRUPDOLQ�
PHWKRG��&\WRORJLFDO�DQG�KLVWRORJLFDO�HYDOXDWLRQ�RI�WKH�SUHSDUHG�VPHDUV�ZLOO�EH�GRQH�

�HV�O�V��(LJKW\� ERG\� FDYLW\� IOXLG� VDPSOHV�ZHUH� HYDOXDWHG�� &\WRVSLQ� VPHDUV� VKRZHG� FOHDU� EDFNJURXQG�� KLJK�
FHOOXODULW\��EHWWHU�QXFOHDU�IHDWXUHV�DQG�HYHQ�GLVWULEXWLRQ�RI�FHOOV�

&R�FO�VLR���7KH�F\WRVSLQ�VPHDUV�DUH�EHWWHU�ZKHQ�FRPSDUHG�WR�FRQYHQWLRQDO�VPHDUV�DQG�FHOO�EORFN�LQ�DQDO\]LQJ�
ERG\�IOXLGV��

.H��RUGV��&\WRVSLQ��&RQYHQWLRQDO�VPHDUV��&HOO�EORFN��%RG\�IOXLG�

,QGLDQ�-RXUQDO�RI�3DWKRORJ\��5HVHDUFK�DQG�3UDFWLFH��
9ROXPH���1XPEHU����6HSWHPEHU���'HFHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMSUS���������;��������

+R��WR�FLWH�WKLV�DUWLFOH�

7HHQD�'�0XUWK\��5�0�3RWHNDU���PUXWKD�0�5��&RPSDUDWLYH�6WXG\�RI�&RQYHQWLRQDO�6PHDUV��&\WRVSLQ�
6PHDUV�DQG�&HOO�%ORFN�RQ�%RG\�)OXLG�&\WRORJ\��,QGLDQ�-�3DWKRO�5HV�3UDFW�������������������

,QWURGXFWLRQ

Excessive�accumulation�of��uid�in�a�serous�cavity�
PRUH� WKDQ� WKH�QRUPDO�DPRXQW� LV�UHIHUUHG� WR�DV�DQ�
HIIXVLRQ�� 7KH� UHODWLYHO\� QRQ�LQYDVLYH� WHFKQLTXH�
of� �uid� cytology� can� be� used� to� identify� benign�
DQG� PDOLJQDQW� FDXVHV� RI� HIIXVLRQ��� &\WRORJ\� RI�
body��uid�effusions�helps�to�identify�the�cause�of�
effusion,�detect�malignancy,�speci�c�diagnosis�and�
SURJQRVLV�RI�WKH�GLVHDVH�SURFHVV����

7KH� WHFKQLTXH� PRVW� ZLGHO\� XVHG� LQ� PDQ\�
F\WRORJ\� ODERUDWRULHV� RI� ,QGLD� LV� WKH� SUHSDUDWLRQ�
RI� VPHDUV� IURP� VHGLPHQW� DIWHU� FHQWULIXJDWLRQ� RI�
WKH� VDPSOH�� 7KLV� KDV� UHVXOWHG� LQ� LQFUHDVH� LQ� IDOVH�
negative�results�without�de�nitive�diagnosis.�

��FRPPRQ�GLDJQRVWLF�SUREOHP� LQ� FRQYHQWLRQDO�

VPHDUV� LV� WR� GLIIHUHQWLDWH� UHDFWLYH� PHVRWKHOLDO�
FHOOV� DQG� PDOLJQDQW� FHOOV� WKLV� UHTXLUHV� WKRURXJK�
VFUHHQLQJ�IRU�ZLGH�UDQJH�RI�UHDFWLYH�FKDQJHV��

Reporting�of��uids�with�scant�cellularity,�routine�
FHQWULIXJH�LV�QRW�VDWLVIDFWRU\��&\WRVSLQ�DQG�FHOO�EORFN�
DUH�XVHIXO�PHWKRGV�LQ�VXFK�FDVHV��7KH�PRUSKRORJ\�
RI� WKH� FHOOV� LV� EHWWHU� DSSUHFLDWHG� E\� F\WRVSLQ� DQG�
FHOO�EORFN�ZKHQ�FRPSDUHG�WR�FHQWULIXJH�VPHDUV��

7KH� FHOO� EORFN� SURYLGHV� KLJK� FHOOXODULW\�� EHWWHU�
PRUSKRORJLFDO� DQG� DUFKLWHFWXUDO� SDWWHUQV� ZKHQ�
FRPSDUHG�ZLWK�WKH�FRQYHQWLRQDO�VPHDUV���&\WRVSLQ�
VPHDUV� SUHVHUYHV� WKH� FHOOXODU� IHDWXUHV� DQG�
GHFUHDVHV�RYHUODSSLQJ�RI� FHOOV� DQG�DLGV� LQ�SUHFLVH�
LQWHUSUHWDWLRQ��

,Q� WKLV� VWXG\�� D� FRPSDULVRQ� ZDV� PDGH� DPRQJ�
various� techniques� in� the� analyzing� body� �uids�
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ZKLFK� LQFOXGH� FRQYHQWLRQDO� VPHDUV�� F\WRVSLQ�
VPHDUV��DQG�FHOO�EORFN�WHFKQLTXH��

0DWHULDOV�DQG�0HWKRGV

��SURVSHFWLYH�KRVSLWDO�EDVHG�VWXG\�ZDV�FDUULHG�RXW�
on�patients�ful�lling�the�inclusion�criteria,�referred�
WR� WKH�'HSDUWPHQW� RI�3DWKRORJ\� LQ� %/'(8�6� 6KUL�
%�0��3DWLO�0HGLFDO�&ROOHJH��+RVSLWDO�DQG�5HVHDUFK�
&HQWUH�� 9LMD\DSXUD�� 7KH� VWXG\� ZDV� FRQGXFWHG�
IURP� �VW� 'HFHPEHU� ����� WR� ��WK� -XQH� ������ )UHVK�
body� �uid� samples� received� were� divided� into�
WKUHH� SDUWV�� )LUVW� SDUW� ZDV� SURFHVVHG� E\� URXWLQH�
FHQWULIXJDWLRQ�DW������USP�IRU��PLQXWHV�DQG�VPHDU�
ZDV�SUHSDUHG�IURP�WKH�VHGLPHQW�DQG�ZDV�VWDLQHG�
with� hematoxylin� and� eosin� after� �xation� with�
95%�ethanol.�The�second�part�of�the��uid�was�spun�
LQ� F\WRVSLQ>0HG6SLQ�@� DW� ���USP� IRU� �� PLQXWHV�
i.e.� 200�microlitre� of� �uid�was�placed� in� cytospin�
funnel� with� the� �lter� paper� placed� between� the�
VOLGH�DQG�WKH�IXQQHO�DQG�WKH�VOLGH��7KH�VOLGHV�WKXV�
SUHSDUHG�ZHUH�VWDLQHG�ZLWK�KHPDWR[\OLQ�DQG�HRVLQ�
after� �xation� with� 95%ethanol.� The� third� part� of�
the� �uid� was� �xed� in� 10%formal� alcohol� and� it�
ZDV� FHQWULIXJHG� DW� ����� USP� IRU� �� PLQXWHV�� 7KH�
VXSHUQDWDQW�ZDV�SRXUHG�RII�DQG�WKH�FHOO�EXWWRQ�ZDV�
REWDLQHG�ZKLFK�ZDV�SURFHVVHG�LQ� WLVVXH�SURFHVVRU�
and�embedded�in�paraf�n.�Sections�prepared�were�
VWDLQHG�ZLWK�KHPDWR[\OLQ�DQG�HRVLQ��

7KH�VPHDUV�REWDLQHG�ZHUH�HYDOXDWHG�IRU�IHDWXUHV�
VXFK� DV� EDFNJURXQG�� FHOOXODULW\�� FHOO� PRUSKRORJ\�
DQG�FHOO�GLVWULEXWLRQ�DQG�ZHUH�VFRUHG�IURP���WR����
VFDOH�

5HVXOWV

A� total� of� 80� body� cavity� �uid� samples� were�
VWXGLHG�� 2XW� RI� ZKLFK� ��� �������� ZHUH� SOHXUDO��
��� ������ ZHUH� SHULWRQHDO� DQG� �� �������ZHUH� &6)�

�uids.� 57� cases� (71.2%)� were� from� male� patients�
DQG� ��� FDVHV� �������� ZHUH� IURP� IHPDOH� SDWLHQWV��
��� FDVHV� ������ ZHUH� LQ� WKH� DJH� JURXS� RI� ������
\HDUV� DQG� ��� FDVHV� ZHUH� ������ \HDUV� ��������� ���
��������FDVHV�ZHUH�EHQLJQ� DQG� WKH�PRVW�FRPPRQ�
FDXVH� ZDV� 7XEHUFXORVLV� DQG� &LUUKRVLV�� �� �������
FDVHV� ZHUH�PDOLJQDQW� DQG� ZHUH� GLDJQRVHG� WR� EH�
DGHQRFDUFLQRPD� ZLWK� SULPDU\� EHLQJ� OXQJ� DQG�
RYDU\��

7KH� PRUSKRORJLFDO� IHDWXUHV� E\� HDFK� WHFKQLTXH�
ZHUH� DQDO\]HG�� F\WRVSLQ� VPHDUV� VKRZHG� KLJK�
FHOOXODULW\��OHVV�FHOOXODU�FURZGLQJ��EHWWHU�F\WRSODVPLF�
DQG�QXFOHDU�SUHVHUYDWLRQ�DV�FRPSDUHG�WR�FHQWULIXJH�
VPHDUV��&HOO�EORFN�VOLGHV�VKRZHG�JRRG�DUFKLWHFWXUDO�
SDWWHUQ�� QXFOHDU� DQG� F\WRSODVPLF� SUHVHUYDWLRQV�
VLPLODU�WR�F\WRVSLQ�VPHDUV��6WDWLVWLFDO�DQDO\VLV�ZDV�
GRQH� RQ� WKH� GDWD� REWDLQHG� DQG� WKH� UHVXOWV� ZHUH�
FRPSDUHG���7DEOH���DQG���

7DEOH� ��� /HYHO� RI� 6LJQLILFDQFH� GLIIHUHQFH� RI� PHDQV� RI�
PRUSKRORJLFDO�IHDWXUHV�RI�&RQYHQWLRQDO�VPHDU��&\WRVSLQ�VPHDU�
DQG�&HOO�%ORFN��

0RUSKRORJLFDO�
IHDWXUHV

&RQYHQWLRQDO�DQG�
&HOO�%ORFN�DQG�

&�WRVSLQ���QRYD�

&RQYHQWLRQDO�
DQG�&HOO�
%ORFN

&�WRVSLQ�
DQG�&HOO�
%ORFN

%DFNJURXQG ������� ������� �������

&HOOXODULW\ ������� ������� �������

0RUSKRORJ\ ������� ������ �������

'LVWULEXWLRQ ������� ����� �������

�R�H�� �'LIIHUHQFH� LV� VWDWLVWLFDOO\� VLJQLILFDQW� DW� ��� OHYHO� RI�
VLJQLILFDQFH

7KH� GLIIHUHQFH� RI� PHDQV� RI� PRUSKRORJLFDO�
IHDWXUHV� RI� FRQYHQWLRQDO�� F\WRVSLQ� DQG� FHOO� EORFN�
E\��129��PHWKRG�ZDV� IRXQG� WR� EH� VWDWLVWLFDOO\�
signi�cant� (p<0.001).� The� morphology� and�
distribution�of� cells�were� statistically� insigni�cant�
EHWZHHQ�FRQYHQWLRQDO�DQG�FHOO�EORFN��S!������

,49��,QGH[�RI�4XDOLWDWLYH�9DULDWLRQ��ZDV�IRXQG�
WR�EH�PLQLPXP�IRU�PRUSKRORJ\�DQG�GLVWULEXWLRQ�RI�
FHOOV�RI�F\WRVSLQ�VPHDUV��7DEOH���

)LJ����3RVLWLYH�)RU�0DOLJQDQF\�3OHXUDO�)OXLG�&\WRORJ\�

&RQYHQWLRQDO�VPHDU�VKRZLQJ�WXPRU�
FHOOV�LQ�FOXVWHUV�DQG�SURWHLQDFHRXV�

EDFNJURXQG��+�(�;���

&\WRVSLQ�VPHDU�VKRZLQJ�WXPRU�
FHOOV�LQ�FOXVWHUV��DFLQDU�SDWWHUQ�DQG�
VLQJO\�VFDWWHUHG�LQ�D�SURWHLQDFHRXV�

EDFNJURXQG��+�(�;���

&HOO�EORFN�VKRZLQJ�WXPRU�FHOOV�
LQ�FOXVWHUV�DQG�SURWHLQDFHRXV�
EDFNJURXQG��+�(�;���
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7DEOH����,QGH[�RI�TXDOLWDWLYH�YDULDWLRQ�RI�PRUSKRORJLFDO�IHDWXUHV�
RI�&RQYHQWLRQDO��&\WRVSLQ�DQG�&HOO�%ORFN�PHWKRGV�

0HWKRG 0RUSKRORJLFDO�IHDWXUHV ,49

&RQYHQWLRQDO %DFNJURXQG �����

&HOOXODULW\ �����

0RUSKRORJ\ �����

'LVWULEXWLRQ �����

&�WRVSLQ %DFNJURXQG �����

&HOOXODULW\ �����

0RUSKRORJ\ �����

'LVWULEXWLRQ �����

&HOO�%ORFN %DFNJURXQG �����

&HOOXODULW\ �����

0RUSKRORJ\ �����

'LVWULEXWLRQ �����

'LVFXVVLRQ

Cytology� of� body� �uids� is� important� in� clinical�
practice,� as� it� is� a� de�nitive� test� which� avoids�
XQQHFHVVDU\� H[SORUDWRU\� VXUJHU\����� 0RVW� RI� WKH�
F\WRORJ\� ODERUDWRULHV� SUDFWLFH� VHGLPHQW� VPHDU�
preparation� for� routine�evaluation�of�body��uids.�
7KH� FHOO� EORFN� WHFKQLTXH� LV� RQH� RI� WKH� ROGHVW�
PHWKRGV� DQG� LWV� DGYDQWDJHV� KDYH� EHHQ� UHSRUWHG�
E\�PDQ\�DXWKRUV�DV�LW�SURYLGHV�YDOXDEOH�GLDJQRVWLF�
LQIRUPDWLRQ��

,Q� WKH� SUHVHQW� VWXG\� FRQYHQWLRQDO� VPHDUV��
F\WRVSLQ�VPHDUV�DQG�FHOOEORFN�SUHSDUDWLRQ�IURP�WKH�
VDPH�VSHFLPHQ�ZHUH�DQDO\]HG��'XH�FRQVLGHUDWLRQ�
ZDV�JLYHQ�WR�DJH��VH[��VLWH�RI�HIIXVLRQ�DQG�FOLQLFDO�
�ndings�to�arrive�at��nal�diagnosis.

3UHVHQW� VWXGLHV� LV� LQ� FRQFRUGDQFH� ZLWK� 6LQJK�
0�HW� DO� DQG� -RVKL��� HW�DO�ZKLFK� VKRZHG�F\WRVSLQ�
SUHSDUDWLRQV� SUHVHUYH� WKH� FHOOXODU� GHWDLOV� DQG�
UHGXFH� WKH� RYHUODSSLQJ� RI� FHOOV� DQG� WKXV� KHOSV� LQ�
SUHFLVH� LQWHUSUHWDWLRQ� WKDQ� FRQYHQWLRQDO� VPHDUV��
7KH�FHOOXODU�PRUSKRORJ\��QXFOHDU�DQG�F\WRSODVPLF�
GHWDLOV�� ZHUH� EHWWHU� DSSUHFLDWHG� RQ� F\WRVSLQ�
VPHDUV� DQG� FHOO� EORFN� WHFKQLTXH� �)LJ�� ���� &HOO�
EORFN� FDUULHV� DGGLWLRQDO� DGYDQWDJH� RI� SHUIRUPLQJ�
,PPXQRKLVWRFKHPLVWU\�ZKLFK�DLGV�LQ�WKH�GLDJQRVLV�
DQG�FDQ�EH�XVHG�IRU�UHWURVSHFWLYH�DQDO\VLV��

�� VWXG\� GRQH� E\� 6XPL� 0� *� HW� DO�� RQ� &6)�
F\WRVSLQ� VPHDUV� IURP� 7XEHUFXORXV� PHQLQJLWLV�
SDWLHQWV� VKRZHG� WKH� WHFKQLFDO� DVSHFWV� RI� WKLV�
LPPXQRF\WRORJLFDO� PHWKRG�� 'HPRQVWUDWLRQ� RI�
mycobacterial�antigens�was�simple,�speci�c,�rapid�
DQG� UHSURGXFLEOH� E\� WKLV� PHWKRG�� +HQFH� FDQ� EH�
DSSOLHG� IRU� WKH� HDUO\� GLDJQRVLV� RI� 7XEHUFXORXV�
PHQLQJLWLV�� SDUWLFXODUO\� LQ� SDWLHQWV� LQ� ZKRP�
SUHVHQFH� RI� 0�� WXEHUFXORVLV� LQ� WKH� &6)� ZDV� QRW�
GHPRQVWUDWHG�E\�EDFWHULRORJLFDO�PHWKRGV�

��VWXG\�GRQH�E\�0RUHQR�0-�HW�DO��RQ����V\QRYLDO�
�uids� for� differential� counts,� concluded� that�
F\WRVSLQ�SUHSDUDWLRQV�JDYH�EHWWHU�PRUSKRORJ\�DQG�
DOVR�WKH�GLIIHUHQWLDO�FRXQWV�RQ�F\WRVSLQ�SUHSDUDWLRQV�
VKRZHG� D� KLJKHU� SHUFHQWDJH� RI� PRQRF\WHV��
VXJJHVWLQJ� WKDW� WKHVH� FHOOV� ZHUH� XQGHWHFWHG� DQG�
PLVLQWHUSUHWHG�DV�O\PSKRF\WHV�RQ�URXWLQH�VPHDUV�

7KH� SUHVHQW� VWXG\� LV� LQ� FRQFRUGDQFH� ZLWK� D�
VWXG\�GRQH�E\�6LQJK�HW�DO�VKRZHG�LQ�HYDOXDWLQJ�WKH�
F\WRORJLFDO�GHWDLOV�EURXJKW�RXW�E\�HDFK� WHFKQLTXH��
F\WRVSLQ�VPHDUV�ZHUH�VXSHULRU�WR�URXWLQH�FHQWULIXJH�
LQ� GHPRQVWUDWLQJ� FHOOXODULW\�� FHOO� UHWULHYDO�� OHVV�
FHOOXODU� FURZGLQJ�� EHWWHU� F\WRSODVPLF� DQG�QXFOHDU�
SUHVHUYDWLRQ��&HOO�EORFN�VKRZHG�JRRG�DUFKLWHFWXUDO�
pattern�similar��ndings�was�seen�in�other�studies.�����

�FFRUGLQJ� WR� YDULRXV� VWXGLHV� LI� FRQYHQWLRQDO�
VPHDU� WHFKQLTXH� LV� VXSSOHPHQWHG� E\� F\WRVSLQ�
DQG� FHOOEORFN�PHWKRG� DGGLWLRQDO� GLDJQRVWLF� \LHOG�
IRU� PDOLJQDQF\� ZDV� QRWHG�� 7KH� SUHVHQW� VWXG\�
DOVR�FRQFOXGHV�FHOOEORFN�VHUYHV�DV�D�XVHIXO�DGMXQFW�
WR� WUDGLWLRQDO� &RQYHQWLRQDO� VPHDUV�� �� PDMRU�
GLVDGYDQWDJH�RI� WKH� FHOOEORFN� LV�PRUH� WXUQDURXQG�
WLPH�DV�FRPSDUHG�WR�FRQYHQWLRQDO�VPHDUV��/DFN�RI�
FHOOXODU�PDWHULDO� LQ�FHOOEORFN�PD\EH�REVHUYHG�GXH�
WR�WHFKQLFDO�HUURUV�VXFK�DV�LQDGHTXDWH�VDPSOLQJ�RU�
GHJHQHUDWHG�VDPSOH��

7KH� SUHVHQW� VWXG\� VKRZHG� F\WRVSLQ� VPHDUV�
DUH� FRVW� HIIHFWLYH�� DQG� OHVV� DPRXQW� RI� VDPSOH� LV�
suf�cient� for� cytodiagnosis.� The� screening� time�
LV� OHVV� DQG� PDOLJQDQF\� FDQ� EH� HDVLO\� GLDJQRVHG�
EHFDXVH� RI� PRQROD\HU� RI� FHOOV�� FOHDU� EDFNJURXQG��
OHVV�FHOOXODU�GHJHQHUDWLRQ�DQG�HYHQ�GLVWULEXWLRQ�RI�
cells.�Similar��ndings�were�noted�by�Joshi�A�et�al�
DQG� 6LQJK�0� HW� DO�� ,PPXQRF\WRFKHPLVWU\� FDQ� EH�
GRQH�RQ�F\WRVSLQ�VPHDUV�DQG�WKXV�WKH�QHHG�IRU�FHOO�
EORFN�LV�QRW�UHTXLUHG�

7KH�OLPLWDWLRQ�RI� WKLV�VWXG\�ZKLFK�ZDV�IRU�HDFK�
case� the� quantity� of� �uid� received� was� divided�
DQG� FRQYHQWLRQDO� VPHDUV�� F\WRVSLQ� DQG� FHOO� EORFN�
ZHUH�SUHSDUHG��7KH�FHOO�EORFNV�VKRZHG�LQDGHTXDWH�
material�because�of�insuf�cient�sample�in�few�cases.�

&RQFOXVLRQ

2XU�VWXG\�FRQFOXGHV�WKDW�F\WRVSLQ�VPHDUV�VKRZHG�
FOHDU� EDFNJURXQG�� KLJK� FHOOXODULW\�� EHWWHU� QXFOHDU�
IHDWXUH�� HYHQ� GLVWULEXWLRQ� RI� FHOOV� DQG� GHFUHDVHV�
WKH�VFUHHQLQJ� WLPH�WKHUHE\�EHWWHU�ZKHQ�FRPSDUHG�
WR�FRQYHQWLRQDO�VPHDUV�DQG�FHOO�EORFN�LQ�DQDO\]LQJ�
body��uids.

7KRXJK� FHOO� EORFNV� ZHUH� FRPSOHPHQWDU\� WR�
&RQYHQWLRQDO� VPHDUV� LQ� WKH�RYHUDOO� FDWHJRUL]DWLRQ�
RI�EHQLJQ�DQG�PDOLJQDQW�JURXSV��WKH\�DSSHDUHG�WR�

7HHQD�'�0XUWK\��5�0�3RWHNDU���PUXWKD�0�5���&RPSDUDWLYH�6WXG\�RI�&RQYHQWLRQDO�6PHDUV��&\WRVSLQ�
6PHDUV�DQG�&HOO�%ORFN�RQ�%RG\�)OXLG�&\WRORJ\
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EH�PRUH�XVHIXO�LQ� WKH�GLDJQRVLV�RI�PDOLJQDQF\�E\�
EHWWHU� SUHVHUYHG� DUFKLWHFWXUDO�SDWWHUQV�� DV� VHHQ� LQ�
FRUUHVSRQGLQJ�KLVWRSDWKRORJ\�VHFWLRQV��

&\WRVSLQ� DQG� &HOO� EORFNV� DUH� DQ� H[FHOOHQW�
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