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,QGLDQ�-RXUQDO�RI�$QDWRP��
9ROXPH����1XPEHU����-XO����6HSWHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMD������������������

2ULJLQDO��UWLFOH

(IIHFW�RI��LDEHWHV���0DOQ�WULWLRQ���ULQJ�3UHJQDQF��DQG��
LWV�(IIHFW�RQ�3ODFHQWD���)HW�V

5LW��%DOD�6RQL

�R��WR�FLWH�WKLV�DUWLFOH�

5LWX� %DOD� 6RQL�� (IIHFW� RI� 'LDEHWHV� �� 0DOQXWULWLRQ� 'XULQJ� 3UHJQDQF�� DQG� LWV� (IIHFW� RQ� 3ODFHQWD� �� )HWXV�� ,QG� -U� $QDW��
�������������������

�EVWUDFW

'LDEHWHV� DQG� PDOQXWULWLRQ� LV� YHU�� FRPPRQ� LQ� SRSXODWLRQ�� )XUWKHU� LWV� FKDQFHV� LQFUHDVHV�

GXULQJ�SUHJQDQF���:KHQ�SUHJQDQW�ZRPHQ�VXIIHU�E��WKHVH�FRQGLWLRQ�WKHLU�IHWXV�DOVR�DIIHFWHG��
'LDEHWHV�DQG�PDOQXWULWLRQ�DIIHFWV�ZRPHQ�V�ERG��VR�SODFHQWD�ZKLFK�LV�IRUPHG�GXULQJ�SUHJQDQF��

DIIHFW�DQG�FRQVHTXHQWO��PRUSKRORJLFDO�VWUXFWXUH�DQG�IXQFWLRQ�RI�SODFHQWD��WUDQVIHU�RI�QXWULWLRQ�

DQG�JDVHRXV�H[FKDQJH��DIIHFW��0DWHUQDO�EORRG�FLUFXODWLRQ�DOVR�DIIHFWHG��K�SHUJO�FHPLD�RFFXUV�

LQ�GLDEHWHV�DQG� K�SRSURWHQLPLD� LQ�PDOQXWULWLRQ�� 6R� IHWXV�VXIIHU� DQG�FRQVHTXHQWO�� QHZERUQ�
EDE��ERUQ�ZLWK�VRPH�PLQRU��PDFURVRPLD�LQ�GLDEHWHV�DQG�ORZ�ELUWK�ZHLJKW�LQ�PDOQXWULWLRQ��RU�
PDMRU��GLDEHWHV�DQG�SURWHLQ�HQHUJ��PDOQXWULWLRQ�V�QGURPH�UHVSHFWLYHO���SDWKRORJ��

.H��RUGV��)HWXV��'LDEHWHV�PDOQXWULWLRQ��3ODFHQWD�

��WKRU�V� �IILOLDWLRQ�� $VVRFLDWH� 3URIHVVRU��
'HSDUWPHQW� RI� $QDWRP��� *DQGKL� 0HGLFDO� &ROOHJH��
%KRSDO���������0DGK�D�3UDGHVK��,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� 5LW�� %DOD� 6RQL�� $VVRFLDWH�
3URIHVVRU�� 'HSDUWPHQW� RI� $QDWRP��� *DQGKL� 0HGLFDO�
&ROOHJH��%KRSDO���������0DGK�D�3UDGHVK��,QGLD�

(�PDLO��5LWXEDOD���#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

,1752�8&7,21

3ODFHQWD� LV� D� EULGJH� EHWZHHQ� PRWKHU� DQG� IHWXV��
7KH� SODFHQWD� LV� IRUPHG� IURP� HOHPHQWV� RI�

WKH� PHPEUDQHV� �DPQLRQ� DQG� FKRULRQ�� ZKLFK�
VXUURXQG� WKH� GHYHORSLQJ� IRHWXV� DV� ZHOO� DV�
XWHULQH� HQGRPHWULXP� DQG� SURYLGHV� PHDQV� IRU�
SK�VLRORJLFDO� H[FKDQJH� EHWZHHQ� WKH� IHWDO� DQG�
PDWHUQDO� FLUFXODWLRQ�$W� YDULRXV� VWDJHV� GXULQJ�
GHYHORSPHQW�� WKH�SODFHQWD�SHUIRUPV�D�UHPDUNDEOH�
UDQJH� RI� IXQFWLRQV�XQWLO� WKH� IRHWDO� RUJDQV� EHFRPH�
IXQFWLRQDO��7KHVH�LQFOXGH�JDVHRXV�H[FKDQJH��R[�JHQ�
�� FDUERQ� GLR[LGH��� H[FUHWLRQ� DQG� PDLQWHQDQFH� RI�

KRPHRVWDVLV��KRUPRQH�VHFUHWLRQ��KDHPRSRLHVLV�DQG�
KHOS�LQ�PHWDEROLF�IXQFWLRQV�

+XPDQ�SODFHQWD�LV�KDHPRFKRULDO��FKRULRDOODQWRLF�
and� deciduate.� Placenta� is� a� �attened� discoidal�
PDVV� ZLWK� DQ� DSSUR[LPDWHO�� FLUFXODU� RU� RYDO�
RXWOLQH�� ,W� KDV� DQ� DYHUDJH� YROXPH� RI� ���� PO�� DQ�
DYHUDJH�ZHLJKW�RI�����JUDP��DYHUDJH�GLDPHWHU�RI�
����PP��3ODFHQWD�LV�WKLFNHVW�DW�LWV�FHQWUH��LW�UDSLGO��
WKLQV� WRZDUGV� LWV� SHULSKHU��� ,W� KDV� WZR� VXUIDFH� �
IRHWDO���PDWHUQDO�

)HWDO� V�UIDFH� LV� VPRRWK��VKLQ�� DQG� WUDQVSDUHQW��
6R�WKDW�PRWWOHG�DSSHDUDQFH�RI�VXEMDFHQW�FKRULRQ�WR�
ZKLFK�LW�LV�FORVHO��DSSOLHG�FDQ�EH�VHHQ�

8PELOLFDO� FRUG�ZKLFK� LV� DERXW����FP�ORQJ�DQG�
����FP�LQ�GLDPHWHU�LV�DWWDFKHG�WR�IHWDO�VXUIDFH�QHDU�
LWV� FHQWUH�� 8PELOLFDO� FRUG� FRQWDLQ� WZR� XPELOLFDO�
DUWHULHV�DQG�RQH�XPELOLFDO�YHLQ��RQO��OHIW�XPELOLFDO�
YHLQ�EHFDXVH�ULJKW�XPELOLFDO�YHLQ�UHJUHVV���%UDQFKHV�
RI�XPELOLFDO�YHVVHOV�UDGLDWH�RXW� WRZDUG�SHULSKHU���
9HLQV�EHLQJ�GHHSHU�DQG�ODUJHU�WKDQ�DUWHULHV�

7KH� PDWHUQDO� V�UIDFH� is� �nely� granular� and�
mapped� into� 15-30� lobes� by� a� series� of� �ssures�
RU� JURRYHV�� 3ODFHQWDO� OREHV� FRUUHVSRQG� WR� PDMRU�
EUDQFKHV�RI�GLVWULEXWLRQ�RI�XPELOLFDO�YHVVHOV�
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0�7(5,�/��1��0(7�2�6

$IWHU�GHOLYHU��WKH�IXOO�WHUP�SODFHQWDV�RI�QRUPDO�
�QRQ�SDWKRORJLFDO��� GLDEHWLF� DQG� PDOQRXULVKHG�
SUHJQDQFLHV� ZHUH� FROOHFWHG� DORQJ� ZLWK� GHWDLOHG�
FDVH� KLVWRU�� DQG� UHOHYDQW� LQYHVWLJDWLRQV�� 7RWDO� ���
SODFHQWD�ZHUH� WDNHQ�IRU�VWXG���$OO�SODFHQWDV�ZHUH�
FROOHFWHG�DIWHU�GHOLYHU���7KH�SODFHQWD�ZDV�ZDVKHG�
ZLWK�QRUPDO�VDOLQH�DQG�WKHQ�JURVV�H�DPLQDWLRQ�RI�
SODFHQWD��DV�GRQH��QGHU�IROOR�LQJ�KHDGV�

�����:HLJKW�

�����'LDPHWHU

�����8PELOLFDO�FRUG�

�����)HWDO� VXUIDFH� ZDV� H[DPLQHG� IRU� FRORXU��
opacity,� subchorionic� �brin� cyst,�
WKURPERVLV�RI�IRHWDO�VXUIDFH�YHVVHOV�

�����0DWHUQDO� VXUIDFH� ZDV� H[DPLQHG�
for� completeness,� normal� �ssures,�
ODFHUDWLRQ�� GHSUHVVHG� DUHD�� UHWUR�SODFHQWDO�
KDHPRUUKDJH�

&ULWHULD�IRU�VHOHFWLRQ�RI�FDVHV��

�����$OO�FDVH�EHORQJV�WR��������HDU�RI�DJH�

�����*HVWDWLRQDO�DJH��UHFRUGHG�E��SHU�DEGRPLQDO�
H[DPLQDWLRQ� LUUHVSHFWLYH� RI� /03�� ������
ZHHNV�

�����7KH�� KDG� QR� UDFLDO� DQG� HQYLURQPHQWDO�
GLIIHUHQFHV�

2E�����W�R�

7KH� SUHVHQW� VWXG�� LQFOXGHV� ��� SODFHQWDV� ZKLFK�
ZHUH�JURXSHG�XQGHU�QRUPDO��FRQWURO���GLDEHWLF�DQG�
PDOQRXULVKHG�

7KH� SODFHQWD� ZDV� FRQVLGHUHG� QRUPDO� �FRQWURO�
JURXS�� RI� WKH� SDWLHQW� ZKRVH� KDHPRJORELQ� ZDV�
��� JP�� DQG� DERYH�� 2Q� H[DPLQDWLRQ� SDOORU� DQG�
RHGHPD�ZHUH�DEVHQW��

7KH� SODFHQWD� ZDV� FRQVLGHUHG� GLDEHWLF� RI� WKH�
SDWLHQW�ZKRVH�IDVWLQJ�EORRG�VXJDU�ZDV�LQ�WKH�UDQJH�
���� WR� ���� PJ�� DQG� SRVW�SUDQGLDO� EORRG� ZDV� LQ�
UDQJH�����WR�����PJ��

7KH� SODFHQWD� ZDV� FRQVLGHUHG� PDOQRXULVKHG� RI�
WKH�SDWLHQW�ZKRVH�KDHPRJORELQ�ZDV�LQ�UDQJH������
JP��� SDOORU� ZDV� LQ� UDQJH� ��� WR� ���� DQG� RHGHPD�
���WR�����

7DEOH����'LVWULEXWLRQ�RI�SODFHQWD�XQGHU�VWXG�

&DWHJRU� 7RWDO�QR��RI�SODFHQWDV ���

��� 1RUPDO��FRQWURO�JURXS� �� ���

��� 'LDEHWLF �� ���

��� 0DOQRXULVKHG �� ���

7RWDO ��

7RWDO�QXPEHUV�RI�QRUPDO�SODFHQWD�VWXGLHG�ZHUH�
���� 7RWDO� QXPEHUV� RI� GLDEHWLF� SODFHQWD� VWXGLHG�
ZHUH�����7RWDO�QXPEHUV�RI�PDOQRXULVKHG�SODFHQWD�
VWXGLHG�ZHUH����

���1RUPDO ���'LDEHWLF ���0DOQRXULFKHG

)LJ�����7RWDO�QXPEHUV�RI�QRUPDO�SODFHQWD�VWXGLHV�ZHUH�����7RWDO�QXPEHU�RI�GLDEHWLF�SODFHQWD�VWXGLHV�ZHUH�����
7RWDO�QXPEHUV�RI�PDOQRULVKHG�SODFHQWD�VWXGLHV�ZHUH����

5LWX�%DOD�6RQL��(IIHFW�RI�'LDEHWHV���0DOQXWULWLRQ�'XULQJ�3UHJQDQF��DQG�LWV�(IIHFW�RQ�3ODFHQWD���)HWXV



���

,���������������I����������������������1�������������������S�����������

7DEOH����:HLJKW�RI�SODFHQWD�LQ�GLIIHUHQW�FDWHJRULHV

&DWHJRU� 5DQJH��JP� 0HDQ

��� 1RUPDO ������� ���

��� 'LDEHWLF ������� ���

��� 0DOQRXULVKHG ������� ���

0HDQ� ZHLJKW� ZDV� KLJKHVW� LQ� WKH� GLDEHWLF�
SODFHQWDV�DQG�OHDVW�LQ�PDOQRXULVKHG�SODFHQWDV��

7DEOH����'LDPHWHU�RI�SODFHQWD�LQ�GLIIHUHQW�FDWHJRULHV

&DWHJRU� 5DQJH��FP� 0HDQ

��� 1RUPDO ����� ��

��� 'LDEHWLF ����� ����

��� 0DOQRXULVKHG ����� ��

0HDQ� GLDPHWHU� ZDV� PD[LPXP� LQ� WKH� GLDEHWLF�
SODFHQWDV�DQG�OHDVW�LQ�PDOQRXULVKHG�SODFHQWDV�

7DEOH����8PELOLFDO�FRUG�OHQJWK�LQ�GLIIHUHQW�FDWHJRULHV

&DWHJRU� 5DQJH��FP� 0HDQ

��� 1RUPDO ����� ����

��� 'LDEHWLF ����� ��

��� 0DOQRXULVKHG ������ ��

0HDQ�FRUG�OHQJWK�ZDV�PD[LPXP�LQ�WKH�GLDEHWLF�
SODFHQWDV�DQG�OHDVW�LQ�PDOQRXULVKHG�SODFHQWDV�

7DEOH���

&DWHJRU� 8PELOLFDO�FRUG V�UIDFHV

1R��RI�
YHVVHOV

,QVHUWLRQ
)HWDO�

V�UIDFH
0DWHUQDO�
V�UIDFH

��� 1RUPDO � &HQWUDO 1RUPDO 1RUPDO

��� 'LDEHWLF � &HQWUDO 1RUPDO 1RUPDO

��� 0DOQRXULVKHG � &HQWUDO 1RUPDO 1RUPDO

No�signi�cant�changes�were�observed�in�all�three�
FDWHJRULHV�LQ�LQVHUWLRQ�DQG�QXPEHU�RI�YHVVHOV�ZLWK�
in�umbilical�cord.�No�signi�cant�change�was�seen�
LQ�IHWDO�DQG�PDWHUQDO�VXUIDFHV�RI�SODFHQWD�DOVR�

�7DEOH����:HLJKW�RI�QHZERUQ�LQ�GLIIHUHQW�FDWHJRULHV

&DWHJRU� 5DQJH��NJ� 0HDQ

��� 1RUPDO ����� ����

��� 'LDEHWLF ������� ����

��� 0DOQRXULVKHG ����� ����

0HDQ� :HLJKW� RI� QHZERUQ� ZDV� PD[LPXP� LQ�
WKH� GLDEHWLF� SODFHQWDV� DQG� OHDVW� LQ� PDOQRXULVKHG�
SODFHQWDV�

�,6&866,21

3UHVHQW�VWXG��GHDOV�ZLWK�PRUSKRORJLFDO�FKDQJHV�
LQ� SODFHQWD� RI� GLDEHWLF� DQG� PDOQRXULVKHG� PRWKHU�
IURP�SODFHQWD�RI�QRUPDO��QRQ�SDWKRORJLFDO��PRWKHU�

7KH�PHDQ�ZHLJKW�RI�SODFHQWD�IURP�QRUPDO��QRQ�
SDWKRORJLFDO��)XOO�WHUP�JHVWDWLRQ�SHULRG��PRWKHU�LQ�
SUHVHQW�VWXG��IRXQG�DV�����JUDP��7KH�VWXG��UHYHDOHG�
WKDW�PHDQ�ZHLJKW�RI�SODFHQWD�ZDV�IRXQG�KLJKHU�LQ�
GLDEHWLF�PRWKHU�DQG�OHDVW�LQ�PDOQRXULVKHG�PRWKHU��
�R�J���������VWXGLHG����SODFHQWDV�����IURP�QRUPDO�
DQG� ��� IURP� PDOQRXULVKHG� PRWKHU� DQG� REVHUYHG�
WKDW�DYHUDJH�ZHLJKW�RI�QRUPDO�SODFHQWD�ZDV�IRXQG�
���� JUDP� DQG� DYHUDJH� ZHLJKW� RI� PDOQRXULVKHG�
SODFHQWD� ZDV� ���� JUDP� FOHDUO�� VKRZV� GRZQZDUG�
WUHQG�DV�UHJDUGV�ZHLJKW�RI�SODFHQWD�IURP�QRUPDO�WR�
PDOQRXULVKHG�FDVHV�

.ULVK�D�0�� �JDU�D�� .1� �������� VWDWHG� SODFHQWDO�
weight� is� signi�cantly� reduced� in� malnourished�
PRWKHU�DQG�WKLV�UHGXFWLRQ�LV�GXH�WR�GHFUHDVH�LQ�FHOO�
QXPEHU�

)LJ�����7DEOH���LQ�JUDSK�IRUP

5LWX�%DOD�6RQL��(IIHFW�RI�'LDEHWHV���0DOQXWULWLRQ�'XULQJ�3UHJQDQF��DQG�LWV�(IIHFW�RQ�3ODFHQWD���)HWXV

���1RUPDO ���'LDEHWLF ���0DOQRXULFKHG
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7HDVGD�H� )� �������� DIWHU� KLV� VWXG�� VWDWHG� WKDW�
SODFHQWD� ZHLJKW� LQ� GLDEHWHV� PHOOLWXV� FDVHV� ZDV�
VRPHZKDW� KLJKHU� WKDQ� WKH� SODFHQWD� RI� QRUPDO�
PRWKHU� �FRQWURO� JURXS��� 7KH�� VWDWHG� LW� ZDV� GXH�
WR� SDUDOOHO� LQFUHDVH� LQ� SDUHQFK�PDO� DQG� QRQ�
SDUHQFK�PDO�WLVVXHV��,W�ZDV�DOVR�FRUUHODWH�ZLWK�RXU�
VWXG��

3DWWH�� �������� DQG� �UH�V� �������� REVHUYHG� WKDW�
UDQJH�RI�SODFHQWDO�GLDPHWHU�ZDV�IURP�������FP��7KH�
�ndings�of�our�study�in�control�group�was�nearer�to�
SUHYLRXV�ZRUN�SHUIRUPHG��

�D�NDU� D�G� 3�H� �������� PHQWLRQHG� WKDW� DYHUDJH�
OHQJWK� RI� XPELOLFDO� FRUG� LV� DERXW� ��� FP�� 7KH�
�ndings�of�our�study�in�control�group�were�nearer�
WR�SUHYLRXV�ZRUN�SHUIRUPHG�

,Q�RXU� VWXG�� PHDQ� ZHLJKW� RI�QHZERUQ� VKRZHG�
signi�cant� variation� in� various� categories.� The�
GLDEHWLF�JURXS�VKRZHG�PD[LPXP�PHDQ�ZHLJKW�DQG�
PDOQRXULVKHG� JURXS� VKRZHG� OHDVW� PHDQ� ZHLJKW��
��L�JHU� ��������� has� also� studied� in�uence� of�
PDOQXWULWLRQ�RQ�ZHLJKW�RI�QHZERUQ�DQG�UHSRUWHG�LW�
ZDV�OHVV�LQ�WKLV�JURXS��7KH��VWDWHG�WKDW�WKH�GHFUHDVH�
LQ�QHZERUQ�ZHLJKW�ZDV�GHSHQGHQW�VROHO��RQ�OHVVHU�
ZHLJKW�RI�PRWKHU�

&21&/86,21

3UHJQDQF�� LQGXFHG� GLDEHWHV� DQG� PDOQXWULWLRQ�
LV� YHU�� FRPPRQ� LQ� SRSXODWLRQ�� ,W� DIIHFW� SODFHQWD�
DQG� FRQVHTXHQWO�� IRHWXV�� 6R� LW� LV� YHU�� LPSRUWDQW�
WKDW�QXWULWLRQDO�VWDWXV�LQ�ZRPHQ�GXULQJ�SUHJQDQF��
DQG�DOVR�GXULQJ�UHSURGXFWLYH�DJH�VKRXOG�EH�EHWWHU��
%HFDXVH�KHDOWK�RI�DQ�LQGLYLGXDO�GHFLGHG�VLQFH�ELUWK��
,W�DIIHFWV�+HDWK�RI�WKH�1DWLRQ��

&KD�� ..�� �R�)�� �DR� 77� �������� VWDWHG� WKDW�
ERWK� PDWHUQDO� QXWULWLRQDO� LQWDNH� DQG� SUHVHQFH�
RI�JHVWDWLRQDO�GLDEHWHV� KDYH� EHHQ� IRXQG� WR�DIIHFW�
UHODWLYH� SODFHQWDO� JURZWK�� 7KH�� FRQFOXGHG� WKDW�
GLHWDU��PRGXODWLRQV�LPSURYH�JHVWDWLRQDO�GLDEHWHV�
SUHJQDQF�� RXWFRPH�� QRW� RQO�� E�� LPSURYLQJ�
JO�FDHPLF�FRQWUROV�EXW�DOVR�E��DIIHFWLQJ�SODFHQWDO�
JURZWK� E�� DOWHULQJ� WKH� SURSRUWLRQ� RI� SURWHLQ�
LQWDNH�

5()(5(1&(6

��� :RQJ�� /DWRXU� -�3�$�$PH�� -RXU�� RI� 2EVW�� ��
*�QHF��9RO�����1R����������SS������$SULO������

��� .ULVKQD�0��$JDUZDO�.�1��(IIHFW�RI�SUHJQDQF��
DQHPLD� RQ� FHOOXODU� JURZWK� LQ� WKH� KXPDQ�
SODFHQWD�� $FWD� 3DHGLDWU� 6FDQG������ 1RY����
������������

��� 7HDVGDOH�)��+LVWRPRUSKRPHWHU��RI�SODFHQWD�LQ�
FODVV� F� GLDEHWHV� PHOOLWXV�� 3ODFHQWD������� -DQ� �
)HE�������������

��� 3DWWHQ��%�0��+XPDQ�(PEUR�ORJ���6HFRQG�(G��
�������SS���������0DUSOH�3UHVV�FR��<RUN�3�$��

��� %UHZV�� 0�������� +ROODQG� �� %UHZV� 0DQXDO� RI�
2EVWHULFV� ��WK� HG�� ����� &OD�� $� DQG� ERXUQH� $�
:LOOLDP�+HLQHPDQQ�0HGLFDO�ERRN�/WG�/RQGRQ�

��� :DONDU� &�:�� �� %�*�� WKH� OHQWK� RI� +XPDQ�
XPELOLFDO�FRUG��%ULW�PHG�-�����������������

��� $XQLJHU� :� HW� D���� WKH� LQIOXHQFH� RI� DQHPLD� RQ�
ZHLJKW� RI� FKLOG� DQG� SODFHQWD�� *HEXUWVKLOLH�
IUDXHQKHLNHG��������-XO�����������������

��� &KDQ�..��+R/)��/DR�77��������,URQ�VXSSOHPHQW�
LQ�SUHJQDQF�� DQG�GHYHORSPHQW� RI� JHVWDWLRQDO�
GLDEHWHV� �D� UDQGRPLVHG� SODFHER�FRQWUROOHG�
7ULDO��%-2*�9RO�����LVVXH���SDJHV���������

5LWX�%DOD�6RQL��(IIHFW�RI�'LDEHWHV���0DOQXWULWLRQ�'XULQJ�3UHJQDQF��DQG�LWV�(IIHFW�RQ�3ODFHQWD���)HWXV


