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Abstract 
Haemocytes of two lepidoptrans Hyphantria cunea (Drury) and Glyphodes pyloalis Walker were 

studied using light microscopy. Based on available literature, six types of haemocytes were recognized of 
each species: prohaemocyte, plasmatocyte, granulocyte, oenocyte, spherulocyte and adipohaemocyte. In 
general, haemocytes in G. pyloalis were smaller than those of H. cunea. This difference were quiet 
obvious in prohaemocytes and spherulocytes. Differential haemocyte counts showed the granulocytes and 
plasmatocytes to be the most abundant haemocytes and were recorded 27 and 23 percent for G. pyloalis, 
and also 28 and 36 percent for H. cunea, respectively. Total haemocyte count were also worked out that 
was 1800 ± 0.081 cells/mm3 for G. pyloalis and 3013.3 ± 413 cells/mm3 for H. cunea. While bringing 
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about major structural changes to important cell types i.e. plasmatocytes and granulocytes, the juvenile 
hormone I (JH I) in 0.004 ìL/Larva on topical application induced significant changes in total and 
differential counts compared to controls.  
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ƗŚƟŵƾ�ƴŤŞƯ�ƾ��ſƺưƷ�źŝ�ǀŢ���ŝƺų�ƶŝ�ŚƷƾ�ƶūƺţ��Ţſř�ƵŶƄƳ���Żřō�ŚºŬƳƾƿ����ºſƺưƷ�ƶºĩǀŢ��ŚºƷ���ºŝ�ƶ�ƹ�ºƿ�ƵĦ

ſƺţŚưſǈěǀŢ����ºſƺƫƺƳřźĭ�ƹ�ŚƷǀŢ��ŚºƷ���řźºŝ�ƽ����ºţřŷ�ƕŚºƟŵ�ƾ��������ŝ�ƪºƯřƺƗ�źºŝřźŝ�Źŵ�ƵźƄºů�ǀ�ŹŚºưƽ��ƹ�řŻ
ŻřŹŚěƿŗƺŤǀưƷř�żŗŚů�ŚƷŶǀƯ�Ţƾ�ŶƴƃŚŝ�(Kwon & Kim, 2007)��ſŹźŝ�řŸƫƾƪƯřƺƗ�ƳƺƯŹƺƷ�ƾ�ƂƤƳ�ƹ�
Ʊō����ſƺưƷ�Ƃƴĩřƹ�Źŵ�ŚƷǀŢ�ŝ�ƪƯřƺƗ�ƶŝ�ŚƷǀŹŚưƽ�ŻřŹŚě�ƹ�řŻƿŗƺŤǀŶ��ºƯ�ŚƷƾ�����ŶºƃŚŝ�ƶºūƺţ�ŵŹƺºƯ�ŶºƳřƺţ��

ſŹźŝƾ�Źżţ�Śŝ�ƶĩ�Ţſř�Ƶŵřŵ�ƱŚƄƳ�ŚƷƿ�ƢJH�ƶºŝ���Tenebrio molitor L.���źƟōƿ��ƶƫƺƀºĜĩ�Ŷºƴ���Źŵ�Ʊŵźºĩ
ſƺưƷǀŢ��ŚƷ�ºƯ�ƂƷŚĩƾ�ƿ��ŶºŝŚ(Khafagi & Hegazi, 2001; Rantala et al., 2003)��ƿ�ºĪƾ��ŵŹřƺºƯ�Żř�

��ōŹŚĩ�ƭŶƗ�ƶŝ�ƍƺŝźƯƾƿſƺưƷ�ǀŢ��ưūŚºƸƯ�źŝřźŝ�Źŵ�ŚƷǀƲ���ř�ŵřŶºƘţ�Źŵ�ƂƷŚºĩ��ºƿ�ƩƺƬºſ�Ʋ���ƹ�ŚºƷ�ºƿ�Ś



ÒÍ                              ƽŶƴſ�ƾƫǈū�ƹ�ƾƿŚŞƿŻ���ƾƿŚſŚƴƃŢǀſƺưƷ�ƪƧ�ƹ�ƾƣźƠţ�ƁŹŚưƃ�ƹ��ƹŹǇ�ƽŚƷ�����

Ɯţǀ�ĥƺƫƺƟźƯ�šřźƿĪƾ����ūŹŚų�ŵřƺƯ�źŧř�Źŵ�ƾƯ�ŵŹřƹ�ƵźƄů�ƱŶŝ�ƶŝ�ƶĩ�Ţſř�ƾ�ŵƺƃ���ºſŹźŝƾ��źºƋŚů�
řƿƶŞƴū�ƹŵ�Ʋ�ƽſƺưƷ�ƮƸƯ�ǀŢ�ţ�ŢŰţ�řŹ�ŚƷŐŧǀƳřƺū�ƱƺƯŹƺƷ�źƾŻŹř�ŵŹƺƯ�ƿŝŚƾƯ�Źřźƣ�ƾ�ŶƷŵ���
��

ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ 

ƮŴţ�ŚƷƽ��ƵźƄů�ƹŵ���ƽ�ŵŹƺƯ�����ƹŹ�Żř�ƶƘƫŚƐƯƽīźŝ��ŚƷƽšƺţ�ƱŚŤųŹŵ�Ƶŵƺƫō���Ɩºưū��Źƹōƽ�Źŵ�ƹ�
����řźƃ�Śŝ�šřźƄů�ƁŹƹźě�ơŚţřƿ�ŚƯŵ�Ǝƾƿ�Î�t��ÏÒ��ƶºūŹŵ���ƽ���ŽƺǀƀºƬǀſ��ŢºŝƺƏŹ��ƾŞƀºƳ��Ò�t�ÓÒ�

��ŶƇŹŵ�ƵŹƹŵ�ƹ��ƽ�ŹƺƳ�ƽ�ÎÍ��ÎÑ�����Źřźƣ�ŶƳŶƃ�Ƶŵřŵ����źƠţ�Żř�žě�ŚƷƹŹǇƿīźŝ�Śŝ�Ų�ŚƷƽ�ƵŻŚºţ��ƽ��šƺºţ�
ŸƜţƿŶƳŶƃ�ƶ����

ŚƷƹŹǇƽ�Ï�ƵŻƹŹ��ƽſŹźŝ�ŢƸū�ƮŬƴě�Ʋſ�ƾſƺưƷ�ǀŢ�ŶƳŶƃ�śŚŴŤƳř�ŚƷ��řźŝƽ�ºſŹźŝ�źƷ�ƾ��
��ŵřŶƘţÒ�������Ƹţ�Żř�ƪŞƣ�ƹ�śŚŴŤƳř�ƹŹǇ�ŵŶƗ�ǀƶ��ƽ�����šŶƯ�ƶŝ�ƭǇ�Ò�ƣŵ�ǀ�ƱƹŹŵ�źƐƤƯ�śō�ƪųřŵ�ƶƤƿ�źƄŝ�Ĩ

��ƶƐƤƳ�ƶŝ�ƶĩ��ƽ�ÓÍ�ƶūŹŵ��ƽ�ŽƺǀƀƬǀſ�ſŹǀŵƺŝ�ƵŶ�ŶƳŶƃ�Ƶŵřŵ�Źřźƣ����ƖƐƣ�Śŝ�žĜſƿ�ºĪƾ�ŚºƷŚě�Żř�ƽ�
ưĪƃƾ��ƿ����ƹŹ�ƹ�ũřźŴŤſř�ƞưƫƺưƷ�ƵźƐƣ�Ĩƽ�ƿưţ�ƭǇ�ĨǀŶƃ�Ƶŵřŵ�Źřźƣ�ż����ŵ�ƭǇ�Ĩºưĩ�ƶºŝƿ��źºĮ

ƿ�Ǉ�Ĩƿƶ��ƽ��Ƹţ�ħŻŚƳ�ǀ���šŶƯ�ƶŝ�ƹ�ƶÎÍƣŵ�ǀřźƃ�Źŵ�ƶƤƿŚƯŻō�Ǝƿ�ľǈƯŚºĩ�Śţ�Ŷƃ�Ƶŵřŵ�Źřźƣ�ƵŚĮƄ��ĨƄºų�
ŵƺƃ���ĬƳŹ�žĜſÎÍƣŹ�ŹŚŝ�ǀƢ�ƵŶƃ�ƽĭ�ǀ�ƁƹŹ�Śŝ�ƶĩ�ŚƀưYeager (1945)Ƹţ�ǀ��ŵƺºŝ�ƵŶºƃ�ƶ��řźºŝ�ƽ�
ĬººƳŹ�Ưōººǀżƽ�šŶººƯ�ƶººŝ�ÏÍƣŵ�ǀƹŹ�ƶººƤƽŶººƃ�Ƶŵřŵ�Źřźººƣ�ƭǇ���ƕŚŞººƃř�ƩƺººƬŰƯ�Żř�žĜººſ�ƵŶººƃ�ƽ�

ƫǀŤǀƭƺ���Śưţ�ŢƸū�šŚƴŝźĩƿ����ſ�ƹ�ƶŤƀƷ�ĬƳŹ�żǀ�����ŚƸƳ�ƹ�Ŷºƃ�ƵŵŚƠŤſř�ƮſǈěƺŤƿ�ľŚºŤƭǇ�����Śºŝ�ŚºƷō��źºƐƤƯ�ś
������Ʊƹō�Źŵ�ƹ�ƵŶƃ�ƺƄŤƀƃÑÍ�ƶūŹŵ���ƽ�ŽƺǀƀƬǀſ��ŶƳŶƃ�ĨƄų���ƭǇ�ƽŚƷƳŚĩ�Źŵ�Ʈŗřŵ�Ƹţ�ƭřżƫŚŝ�řŵŚ�ºǀ�ƶ

ŶƃŶƳřźŝ�ƹ�ƽŶƴŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƶƘƫŚƐƯ�����
�ŚſŚƴƃ�ŢƸūƾƿ���ƣźƠţ�ƁŹŚưƃ�ƹ�ƾ�ƩƺƬſ��ŚƷ����ŵřŶƘţ�ÏÍÍ����Żř�ƩƺƬſ�Ñ�ƶƃƺĭ���ƽ��ŚſŚƴƃ�ƭǇ�ƾƿ��

������ŢŞŧ�ƩƹŶū�Źŵ�ƹ�ƁŹŚưƃƿŵźĭŶ���ƩƺƬſ�źƐƣ������ƶŞſŚŰƯ�źŤƯƹźƨǀƯ�Ŝƀů�źŝ�ŚƷƹ�ƹŚƈºţ�ƿ�Żř�ƭŻǇ�ź
ƩƺƬſ��Ƴ�ŚƷǀ�Ƹţ�żǀ�Ŷƃ�ƶ��ƽřźŝ��ſŹźŝ�ƾ��ƪĩ�ƁŹŚưƃ��ſƺưƷ�ǀŢ�ŚƷ��ƿ�ºĪƾ���ŚºƷŚě�Żř�ƽ��ưĪºƃ�ƾ��ƹ�ƖºƐƣ�

���ě�ƪųřŵ�ƶŝ�ƞưƫƺưƷǀ���ŚƯƺţ�ŢĜ��ěǀ�ƩƺºŞƬĭ�ƁŹŚưƃ�ƅƺƈŴƯ�ŢĜ��ŚºƷƽ�Ơºſ�ǀŶ����ƶºūŹŵ�Śºţ�ƽ�Ò�Í�
řŶƷƿŶƃ�Ţ�źŝƺţ�ƩƺƬŰƯ�Śŝ�žĜſ���řƿ�źĮ(Tauber & Yeager, 1934)��ƶºūŹŵ�Ŷºů�Śţ��ƽ�ÎÎě�ǀ�ŢºĜ�
ƣŹǀ��ƢƿŵźĭŶ��ěǀ�řźŝ�ŢĜƽ�Ŷƴģ�ƿƳŚĪţ�ƶŞţźƯ�ƲǀƵźƐƣ�ƶſ�ƹ�ƵŶ�ƽŹ�Źƹŵ�Ʃƹř�ƿƶŤŴŶƃ�����ƩƺºƬŰƯ�žĜſ

���Żřźſ�ŹŚŝƺŘƳ�ƭǇ�Źŵƿ��ſƺưƷ�ƹ�źǀŢ����Źŵ�ŚƷÑ����ƹ�ƶƃƺĭ�ƿ�ƶƤƐƴƯ�Ĩ��ƽżĩźƯ�ƽ������ŵŚºƘŝř�ƶºŝ�ƭřŶºĩ�źºƷ�Î�



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèå���ç���ÎÐÕî�������������������������������������������������������������������������ÒÎ 

ƯǀƬƾ��ƖŝźƯ�źŤƯ���Ŷƃ�ƁŹŚưƃ���ſƺưƷ�ŵřŶƘţǀŢ�Ư�Źŵ�ƩƺƬſ�Ŝƀů�źŝ�ŚƷǀƬƾ�ŜƘĪƯ�źŤƯ���ŽŚºſř�źŝ�ƹ
ƩƺƯźƟ�Jones (1962)�Ŷƃ�ƶŞſŚŰƯ���

Ƴřƺººū�ƱƺººƯŹƺƷƾř�Źŵ�ƵŵŚƠŤººſř�ŵŹƺººƯ�ººƿŚººƯŻō�ƲƿººƟƹźě�Ǝººſƺţ�ƂŹƺƀ�Sláma�ŤƀººƳř�Żřǀ�ƺŤ
ƵźƄů�ſŚƴƃƾ�ŹƺƸưū�ƽ���Ťųř�Źŵ�Ĩģ�ǀ���ŢƟźĭ�Źřźƣ�ŚƯ�ŹŚ����ƣŹ�ƱƺŤºſř�Śŝ�ŹƺĩŸƯ�ƱƺƯŹƺƷ�ºǀ��ƹ�Ŷºƃ�Ƣ

�ƺţ�ŢƔƬƛ�Ƈǀƶ�ƵŶƃ��ƽ�ÍÍÑ�Í�Ư�ǀƹźĪ���Ư�Źŵ�ƭźĭǀƫƹźĪǀ��řŻř�ƶŝ�źŤƽ���ƹŹ�ƹŹǇ�źƷ�ƽ�ĥźţ�ƿ�ưĪƃ�Ţƾ��ºŝ��ƶ
�ƵźƐƣ�šŹƺƇ�ŹřŸĭƽ�ŝƶ���ŢºƟŹ�ŹŚĩ��Sláma�����ƈºŴƃ�šŚºŞţŚĪƯƾ����šřźƄºů����ƱƺŤºſř�ƎºƤƟ�ŶƷŚºƃ�

ŹŵƿŢƟŚ�ŶƳŵźĩ������Żř�žěÔÏ�ŢƗŚſ�������ºſŹźŝ�ŢºƸū�ŚƷƹŹǇ�ƾ��ŚºƷƽ��ĥƺºƫƺƟźƯ�ƿĪƾ��ºſƺưƷ�ǀŢ����ƹ�ŚºƷ
ŶƴŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ǇŚŝ�ƁƹŹ�ŽŚſř�źŝ�ƁŹŚưƃ���

ţǀŚƷƹŹǇ�ŹŚư�ƽ�Śŝ�ƵźƄů�ƹŵ�JH IľǈƯŚĩ�ŭźƏ�ŜƫŚƛ�Źŵ�ƟŵŚƈţ�ƾ�Śŝ�Ð���ŵřŶºƘţ�Śºŝ�ƹ�ŹřźĪţ�ÎÍ�
�řźŝ�ƵźƄůƽ������Śŝ�ƹ�ŹřźĪţ�źƷ�ƿ����Ŷºƃ�ƭŚºŬƳř�ŶƷŚºƃ�Ƶƹźĭ�Ĩ��ƫŚºƳō�ǀƵŵřŵ�ż����ƭźºƳ�ŢºŰţ�ŚºƷ��ŹřżºƟř��SAS�� �

(SAS Institute, 1996)�ŚƤƯ�ƹƿƶƀ�ƽƯ�ǀĮƳŚǀƲ�ĩƺţ�ƱƺƯŻō�Śŝ�ŚƷƾ�ŮƐſ�Źŵ�ÒŶƃ�ƭŚŬƳř�ŶƇŹŵ����
��
ŚŤƳƿŦŰŝ�ƹ�Ū 

Ƈƺţ�ŽŚſř�źŝǀ�Ǝſƺţ�ƵŶƃ�ƶŗřŹř�ƞJones (1967)��ƂƃſƺưƷ�ƕƺƳ�ǀŚſŚƴƃ�Ţƾƿ�Ŷºƃ�Ƶ�ř��ŶºƳ
Żř�ŶººƴţŹŚŞƗ�ƶººĩ���ººſƺưƷƹźěǀŢ�ººſƺţŚưſǈě�ǀŢ�ººſƺƫƺƳřźĭ�ǀŢ�ººſƺƳƺŗř�ǀŢ�ſř�ººſƺƫƹźƠǀ�ƹ�Ţ

ŵōƿĜſƺưƷƺǀŢ���ƹźě�ſƺưƷǀŢ��ŚƷ�Ĩģƺĩ��źţƿ�ƩƺƬſ�Ʋ�ŚƷƽ�Ƴƺų�ƾ���ƩƺƬſ�ƹ�šřźƄů��ŚƷƽ�Śě��ºƿƶ�řƽ��ƹ�
ƴŝǀŵŚƽ�(stem cell)Ư�ƾ�ŶƴƃŚŝ��ƿƴƘƾř��ºƿ�ƩƺƬºſ�Ʋ���ƀºƤţ�ŚºƷǀƜţ�ƹ�Ʈ�ºǀǀ�Ƶŵřŵ�ƪĪºƃ�ź��ƶºƬůźƯ�Źŵ�ƹ��ƽ�

žě�ƴūǀƴƾ��Śſ�ƿ�ƩƺƬſ�ź���Ʊō�Żř�ŚƷ���ƄºƴƯ�ŚƷŐ��ºƯ�ƾ�ĭǀ�ŶºƳź��ř�ºƿř�Ʋ�ºƿźƤţ�ƵŶƿ�ľŚºŞ�����ƶºĩ�Ţºſř�ƩƺºŞƣ�ŵŹƺºƯ�
źěſƺưƷƹǀŢ��Ə�ŚƷƾŚưţ�ƿſƺţŚưſǈě�ƶŝ�żǀŢ�ŚƷ�ſƺưſǈě�ƹ�ǀŢ�Ƴ�ŚƷǀ�ºſƺƫƺƳřźĭ�ƶŝ�żǀŢ���ŶºŞţ�ŚºƷƿ�ƪ
Ưƾ�ŶƳƺƃ�ſƺƫƺƳřźĭ�ǀŢ�Ƴ�ŚƷǀƶŝƺƳ�ƶŝ�ż�ƽŚſ�ƶŝ�ŵƺų�ƿƩƺƬſ�ź���Śºưţ�ŚºƷƿ�ºƯ�żƾ�ƿ��ŶºƴŝŚ(Nation, 2002)��

ŢǀſƺưƷƹźě��ŚƷ�ƶŤƀƷ�ƽ�ƶĩ�ŶƳŹřŵ�īŹżŝ�ÔÍ�Śţ�ÕÍƯ�ƩŚƜƃř�řŹ�ƩƺƬſ�ŶƇŹŵ�ƾ�ŚưƳƿ�ƶŝ�ƹ�Ŷō�ŢƬƗ�Ʊ
�ſ�ƶĩƩƺƬ�ŚƷƽ�ƴŝ�ǀŵŚƽ��Ư�śƺƀŰƯ�ƾ�ŶƳƺƃ���Ʒ�Źŵ�ǀ��Ģƿ���Ƃƴºĩřƹ�Żř�Ĩ��ŚºƷƽ�ř�ƿ�ºƴưƾ��ƫƺƬºſ�ƾ��Ţĩźºƃ�
ưƳƾ��ľǇƺưƘƯ��Ŷƴƴĩ��Ţĩźů�ŶƣŚƟ���������Ʒƹźĭ�šŹƺƇ�ƶŝ�ŵŹřƺƯ�ŜƫŚƛ�Źŵ�ƹ�ŶƳřƾ�ŵ��ºƿ�ºƯ�ƵŶƾ��ŶƳƺºƃ���ƂºƤƳ�
ƬƇřƾř�ƿƩƺƬſ�Ʋ�ƫƺţ�ŚƷǀŚſ�ŶƿƩƺƬſ�ź�ŚƷ�ƽƳƺų�ƾƯ�šřźƄů�Źŵ�ƾ�ŶƃŚŝ��ſƺưƷƹźěǀŢ�ƤŰţ�Źŵ�ŚƷǀ�Ƣ

�Ƴ�źƋŚůǀ��źƘţ�ƢŝŚƐƯ�żƿ�ƺƟ�ƞ�ŚƤƯ�Źŵ�ơƿ�Śºſ�Śŝ�ƶƀƿ�ƩƺƬºſ�ź��řŹřŵ�ŚºƷƽ�ƵŻřŶºƳř��ƽ�ƀºŝ�ǀ��ƹ�Ĩºģƺĩ�ŹŚ



ÒÏ                              ƽŶƴſ�ƾƫǈū�ƹ�ƾƿŚŞƿŻ���ƾƿŚſŚƴƃŢǀſƺưƷ�ƪƧ�ƹ�ƾƣźƠţ�ƁŹŚưƃ�ƹ��ƹŹǇ�ƽŚƷ�����

ƶŤƀƷ�ƽ��ŵƺŝ�ƆŴƄƯ�ŶƳ���Ż�ƮŬů�ƶŤƀƷ�ƶĩ�ƿŵŚƽ�ƶŤƟźĭ�źŝ�Źŵ�řŹ�ƩƺƬſ�Żř�ŵƺŝ����źºƐƣ��ºſƺưƷƹźěǀ�Ţ
��ƶƳřƹźě�ƹŹǇ�Źŵ��ƽ�Ơſ�ǀ�ŹŚŬƃř�Ŷ�ÔÖ�Í��t�Ò�Ô���īźŝ�Źŵ�ƹ�����šƺţ�ŹřƺųÓÎ�Í��t�Ñ�Ư�ǀ��ƶŞºſŚŰƯ�źŤƯƹźĪ

��Ŷƃ�ƪƨƃ��ƽŚƷ�Î�ƹ��ç����ƩƹŶū�Î���ƳřƹřźƟƾ�ř�ºƿ��ƩƺƬºſ�Ʋ����ŚºƷ����ƶºƳřƹźě�ƹŹǇ�Źŵ���ƽ��Ơºſ�ǀ�ƹ�ŹŚŬºƃř�Ŷ��
īźŝ��šƺţ�Źřƺų�ƶŝ�ţźţǀŜ�Ò���ƹ�Ô���ŶƇŹŵ�ƺŝ��ŵ����ƩƹŶūÎ���ƹźě�ſƺưƷǀ��ƶƳřƹźě�Źŵ�Ţ�ƽ�Ơſ�ǀ���ŹŚŬºƃř�Ŷ
řŹřŵƽƶŤƀƷ��řƽźƤţ�ƿľŚŞŝ�ǀƺƌƽưĩ�ƹ�ƾīŹżŝ��īźŝ�ƭźĩ�ƶŝ�ŢŞƀƳ�źţ��šƺţ�Źřƺų�ŢſřţŹƺƇŹŵ�ƾ��ƶĩ

Ƭĩ�ƪĪƃ�ƹ�ƶŤƀƷƾſƺưƷƹźě�ǀīźŝ�ƭźĩ�Źŵ�Ţ�ƯŚĩ�šƺţ�ŹřƺųľǈƯ�ŵźĭ�ƾ�ŶƃŚŝ����
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�ƪĪºƃ��ƽŚºƷ�Ñ�Î��Î����ŢǀºſƺưƷƹźě(P)��ŹŵH. cunea��Ï����Źŵ�ŢǀºſƺưƷƹźěG. pyloalis��Ð��

�ŢǀºººſƺţŚưſǈě(PL)��ŹŵH. cunea��Ñ���ŢǀºººſƺţŚưſǈěŹŵG. pyloalis�
�īŹżŝ��ƾƿŚưƳÎÍÍÍ�źŝřźŝ����

Figs 1-4. 1. Prohaemocytes (P) in H. cunea, 2. prohaemocytes in G. pyloalis, 3. plasmatocytes 
(Pl) in H. cunea, 4. plasmatocytes in G. pyloalis (1000 X). 
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Table 1. The width (micrometer, mean ± SE) of different haemocytes of 2-days old 5th larval 
instars of H. cunea and G. pyloalis and their relative percentage. 

 
A S OE G PL P Insect 

 0.79 �� 10.0 
(8%)��

0.5 ��10.5  
(19%)��

0.61���11.0 
(3%)��

0.79��� 5.0 
(28%)��

0.93���14.5 
(36%)��

 0.79 �� 7.5 
(5%)��H. cunea 

0.79 ��� 7.5 
(22%)��

 0.0�� 5.00 
(14%)��

 0.61 �� 8.5 
(14%)��

0.5 �� 3.0  
(27%)��

 0.61�� 8.5 
(23%)��

0.61 ��� 4.0 
(7%)��G. pyloalis 

P = Prohaemocyte, PL = Plasmatocyte, G = Granulocyte, OE = Oenocyte, S = Spherulocyte, A = Adipohaemocyte. 
The amounts in parentheses indicate relative percentage of each haemocyte type.�� 
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ºººſƺƫƹźƠſřǀ�Ţ(S)��ŹŵH. cunea��Õ��ºººſƺƫƹźƠſřǀ�Źŵ�ŢG. pyloalis�
�īŹżŝ�ŚưƳƾƿ�ÎÍÍÍ�źŝřźŝ����

Figs 5-8. 5. Oenocytes (OE) in H. cunea, 6. oenocytes in G. pyloalis, 7. spherulocytes (S) in 
H. cunea, 8. spherulocytes in G. pyloalis (1000 X). 
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ƪĪƃ�ƽŚƷ�æç�î��Ö��ŵōƿĜƺ�ſƺưƷǀ�Ţ(A)��ŹŵH. cunea��ÎÍ��ŵōƿ�ºĜƺ��ºſƺưƷǀ�Źŵ�ŢG. pyloalis ��
ÎÎ��ººſƺƫƺƳřźĭǀ�Ţ(G)��ŹŵH. cunea��ÎÏ���ººſƺƫƺƳřźĭǀ�Źŵ�ŢG. puloalis�
�īŹżŝ�ŚưƳƾƿ�ÎÍÍÍ�źŝźŝř����

Figs 9-12. 9. Adipohaemocytes (A) in H. cunea, 10. adipohaemocytes in G. pyloalis, 11. 
granulocytes (G) in H. cunea, 12. granulocytes in G. pyloalis (1000 X). 
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Ţſř���
ſƺƫƺƳřźĭǀŢ��Ƴ�ŚƷǀ�ŝ�ż��ƶ�ſƺţŚưſǈě�ŶƴƳŚƯǀŢ�ŚƷ���źƟ�Źŵ�ōƿ�ƶƫƺƀĜĩ�Ŷƴ���ƪºĮƳř�Ʊŵźĩ�����ŢĩŹŚƄºƯ�ŚºƷ

ŶƳŹřŵ���Ƥů�Źŵǀ�ř�ŢƤƿ�ƩƺƬſ�Ʋ�ŚƷƽ�źĭ�ſƺƫƺƳřǀ������žĜºſ�ƹ�Ƶŵźºĩ�ƶƬưů�ƮūŚƸƯ�ŮƐſ�ƶŝ�ƶĩ�ŶƴŤƀƷ�Ţ
ſƺţŚưſǈěǀŢ�Ʊō�ƶŝ�ŚƷ�Ư�ŚƷƾě�ǀŶƳŶƳƺ�(Chapman, 1998)��ƾƿŚŬƳōŻř�ƶƧ���Ơºƃ�ƶºŝ�Żř�žºě�ǀƵź���ƲŤºƟŹ
�ƀŝ�ŚƷƹŹǇǀŹŚƽ��ŢƟŚŝ�Żř����ŝ�Żř�ŚƷǀ�ŢƟŚŝ�Śŝ�ƹ�ƶŤƟŹ�Ʋ�ŚƷƽŹŵ���ƩŚů�ĪƄţǀƵźƄů�ƪ�ƽ��Śºū�ƪºƯŚĩ�ƿżĮƿ�Ʋ

Ưƾ�ŵŵźĭ�����ŵřŶƘţźě�Źƺƌů�řŸƫſƺƫƺƳřźĭǀŢ�ŚƷ�ƹŹǇ�ƮŬƴě�Ʋſ�Źŵƽƀŝ�ǀ��ƪºưŤŰƯ�ŹŚ�ƹ�Ƶŵƺºŝ��žĜºſ�
Ʊō�ŹřŶƤƯ�ě�ƂƷŚĩ�ŚƷǀƯ�řŶƾ��Ŷƴĩ(Jalali & Salehi, 2008)���ƢǀƤŰţ�ŹŵFalleiros & Gregorio (1995)�

ƩƺƬſ�ƽƹŹ�ƶƣŚſ�ƭźƧ�ƾƳƺų�ƽŚƷ�źƨƄǀƳ�Źřƺų��Diatraea saccharalis Fabrici�����ƾºƳřƹřźƟ�źŨƧřŶºů
ƩƺƬſ�ſƺţŚưſǈě�ƽŚƷǀſƺƫƺƳřźĭ��Ţǀ��ŢƺƫƹźƠſřſǀŢ���ſƺƳƺŗřǀŢƹ��ſƺưƷƹźěǀŝ�Ţƶ�źŝřźŝ�Ŝǀţźţ�
ÏÖ���Ò�ÐÒ����Ô��ÐÏ�����Ð��Ò��ƹ��Î��Ñ��ƶŞſŚŰƯ�����ƹ����ƵŶƷŚƄƯ�ŢǀƀǀƯŹƹ�ƩƺƬſŶƿŵźĭ�����ƾºƳřƹřźƟ�Ʋƿř�

��ƶƳřƹźě�ƹŹǇ�ƽřźŝ�ƾƳƺƴƧ�ƢǀƤŰţ�Źŵ�ƽƠſ�ǀŝ�ŹŚŬƃř�Ŷƶ���źºŝřźŝ�ŜǀţźţÐÓ����ÏÕ���ÎÖ���Ð�ƹ���Ò����ƹ�
�īźŝ�ƽřźŝ���ŝ�šƺţ�Źřƺųƶ�����źºŝřźŝ�ŜǀţźţÏÐ���ÏÔ����ÎÑ���ÎÑ��ƹ�Ô���ƺºŝŵ����ƩƹŶºūÎ������ƲǀºƴĤưƷ

���ŢǀƀǀƯŹƹ�ƩƺƬſ�����ƶƳƺĭ�ƹŵ�Ʋƿř�Źŵ��ƹŵ�źƷ�ŚƯř��ŶƄƳ�ƵŶƷŚƄƯ��ƽřŹřŵ�ƶƳƺĭō�ŶºƳŵƺŝ�ŢǀſƺưƷƺĜƿŵ���Źŵ
ƤǀƤŰţšŚ�Al-Harini & Suhail (2001)�ƾƿřźŰƇ�ŲƬƯ�ƽƹŹ��Schistocerca gregaria Forsk��żǀƳ�Ūƴě�

�����ƾƳƺºų�ƩƺƬſ�ƕƺƳ�ºſƺţŚưſǈěǀ��ºſƺƫƺƳřźĭ��Ţǀ�ƺƫƹźƠſř��Ţ�ºſǀŢ���ºſƺƳƺŗř��ǀŢ�ƹ���ºſƺưƷƹźě�ǀ�Ţ
��ƾƿŚſŚƴƃƹ���ƾƳřƹřźƟ�Ʊō����ŚƷŝƶ����źŝřźŝ�ŜǀţźţÑ�ÎÓ����Ö�ÎÕ�����Ó�ÎÕ�����Ö��ƹ��Ï�ÐÔ����Ŷƃ�ƶŞſŚŰƯ��ƶºƧ��

��ƩƺƬſ�ƾųźŝ�ƾƳřƹřźƟ���ŢǀſƺưƷƹźě�ŶƴƳŚƯ�ŚƷ���ŢǀſƺţŚưſǈě�ƹ�ŚƷ�����ƶºƔůǈƯ�ƪŝŚƣ�šƹŚƠţ�ŚƷ�����Śºŝ�řŹ�ƽř



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃèå���ç���ÎÐÕî�������������������������������������������������������������������������ÒÔ 

�ƢǀƤŰţźƋŚůƾƯ�ƱŚƄƳ��ŶƷŵ���ƶƘƫŚƐƯ�Źŵ��Ǝſƺţ�ƶƧ�ƽřBrayer et al. (2004)ƩƺƬſ�ƽƹŹ��ƾƳƺų�ƽŚƷ�
ƶƄººě�ƽ�Culex quinquefasciatus L.Ŷººƃ�ƭŚººŬƳř���ƂººƃººſƺţŚưſǈě�ƾƳƺººų�ƩƺƬººſ�ƕƺººƳ�ǀ��Ţ

ſƺƫƺƳřźĭǀ���ŢŢǀſƺƫƹźƠſř���ſƺƳƺŗřǀ�Ţ�ſƺưƷƹźěǀ�ƹ�Ţ�ōŢǀſƺưƷƺĜƿŵ���ºŝƶ��Ŝºǀţźţ��Śºŝ����ƾºƳřƹřźƟ�
Ñ�ÑÐ����Ð�Ñ����Ó�Î����Ó�Ñ�����Ð�Ö���ƹ��Õ��å���ƃ�ƾƿŚſŚƴƃ�ƪŝŚƣ�šƹŚƠţ�ƮƷ�ŻŚŝ�ƶƧ�ŶƶƔůǈƯ��ƽř�Żř

��ƾƳřƹřźƟ�źƔƳŢǀſƺưſǈě�Ʋǀŝ�ŢǀſƺƫƺƳřźĭ��ŚƷ�ŚƷ�ŢǀſƺƳƺŗř�ƹ��ƶºƳƺĭ�Śŝ�ƶƳƺĭ�Ʋƿř�ƽŚƷ����ŵŹƺºƯ�ƽŚºƷ
ƾƯ�ƵŶƷŚƄƯ�ƾƳƺƴƧ�ƢǀƤŰţ�Źŵ�ƶƘƫŚƐƯ�ƺƃŵ��ƲǀƴĤưƷ�ƶƘƫŚƐƯ�Źŵ���ƽBrayer et al. (2004)��ƵŻřŶºƳř��ƽ�

ƩƺƬººſ��ººſƺţŚưſǈě�ƽŚººƷǀººſƺƫƺƳřźĭ��Ţǀ��ŢŢǀººſƺƫƹźƠſř���ººſƺƳƺŗřǀ�Ţ�ººſƺưƷƹźěǀƹ�Ţ�
ō��ŢǀſƺưƷƺĜƿŵƶŝ���Ŝºǀţźţ��źºŝřźŝÏÏ�Ó���ÎÐ�Õ���ÎÍ�Õ���ÎÐ�Õ���Õ�Ò���ÎÒ�Õ��ƹźºƨǀƯ���źºŤƯ��ƶŞºſŚŰƯ

���ƶƧ�Ŷƿŵźĭ�����ƲŤƟźĭ�źƔƳ�Źŵ�ŚŝƵŻřŶƳř��ƽ��ƽřźŝ�ƵŶƃ�ƶŞſŚŰƯƩƺƬſ�Ʋƿř�ŚƷ��ƢǀƤŰţ�Źŵ��źºƋŚů����ƩƹŶºū
Î�����ƹ�ŢǀſƺţŚưſǈě���ŢǀſƺƫƺƳřźĭ�ƶƳřƹźě�ƹŹǇ��ƽ�����īźŝ�ƭźƧ�ƹ�ŹŚŬƃř�ŶǀƠſ�������šƺºţ�Źřƺºų��šƹŚºƠţ

�ƶƌůǈƯ�ƪŝŚƣ��Śŝ�ƽř�ƶƄě���ŹƺƧŸƯ�ƽƶŤƃřŵ��ƪƧ�Źŵ�ƾƫƹ��ƵŻřŶƳř��ƽ��ƲƿřƩƺƬſ�ŚƷ��īźºŝ�ƭźºƧ�Źŵ����Źřƺºų
ŵŹřŵ�ƶƄě�ƶŝ�ƽźŤƄǀŝ�ƾƨƿŵżƳ�šƺţ���

��ſƺưƷ�ƪĩ�ƁŹŚưƃǀŢ��Ƴ�ŚƷǀ���ºſŹźŝ�ŵŹƺƯ�żƾ����������īźºŝ�ƹŹǇ�Źŵ�ƶºĩ�ŢºƟźĭ�Źřźºƣ�����šƺºţ�Źřƺºų� �
ÍÕÎ�Í�t�ÎÕÍÍ����ƶƳřƹźě�ƹŹǇ�Źŵ�ƹ���ƽ�Ơſ�ǀ���ŹŚŬƃř�Ŷ�ÑÎÐ�t�ÍÐ�ÐÍÎÐ�Ư�Źŵ�ƩƺƬſ�ǀƬƾ����ŜºƘĪƯ�źºŤƯ
ſŚŰƯ�Ŷƃ�ƶŞ����ƩƹŶūÏ�����ſƺưƷ�ƪĩ�ŵřŶƘţǀ�Ŷě�ƞưƫƺưƷ�ƮŬů�ƶŝ�ŢŞƀƳ�ŢƿƵŶ�řƽƜŤƯ�ǀľǇƺưƘƯ�ƹ�ź�

Əƾ�ŶƃŹ�ƱřŹƹŵ�ƽŢſř�šƹŚƠŤƯ��ŝ�ƹ�ƶ�Ɔųř�ŹƺƏ�ŵźĭŵ�ƱřŹƹŵ�Źŵ�ƿƀƾƭřŶƳř�ƝŸů�ƹ���ŚºƷƽƛ��ºǀ�ź
ŹƹźƋƽ�����Ɯţ�šŶƃ�ƶŝ�Ʊō�ŹřŶƤƯ�ǀǀ�Ư�źƾ�Ŷƴĩ�����ƶŤºſřŹ�šřźƄů�Źŵ��ŚºƷƽ��ƞºƬŤŴƯ���ºŤů�ƹ�ƾ��ŵƺºų�Źŵ�
ƩŚŝ�Ĩƫƺě�ƱřŹřŵ��Ƴ�ǀ��Ʊō�ŹřŶƤƯ�ż�ƵŻřŶƳř�ƶŝ�ƶūƺţ�Śŝ��ƽƜţ�ƞưƫƺưƷ�ƮŬů�ƹ�ƵźƄů�ǀǀźƾƯ���ŶºŝŚƿ���řźºŝ�ƽ�
ƩŚŨƯ��ƮŬƴě�Ʋſ�Źŵ�P. demoleus�ŵƹŶů�Ʊō�ŹřŶƤƯ�ÎÑÍÍÍ�Źŵ�ƩƺƬſ�ƯǀƬƾ����ƞºưƫƺưƷ�ŜºƘĪƯ�źŤƯ

(Jalali & Salehi, 2008)Źŵ�ƹ�Anticarsia gemmatalis Hübner��ÖÐÏÔƯ�ǀƬƾ���ƞºưƫƺưƷ�ŜƘĪƯ�źŤƯ
��Ţºſř�ƵŶºƃ�ƁŹřżĭ�(Andrade et al., 2003)������ƮƄºƃ�Ʋºſ�Źŵ�ŹƺĩŸºƯ�ŵŶºƗ�Spodoptera litura 

Fabricius�ŝ�ŜţřźƯ�ƶŝǀźŤƄ��ƿƴƘƾ�ÏÐÍÍÍ�Śţ�ÏÖÍÍÍſŹ�ŢŞŧ�ƶŝ�ǀŢſř�ƵŶ�(Sharma et al., 2003)��
����ŵŶƘŤƯ�ƪƯřƺƗ�šŹƺƇ�źƷ�Źŵƽ�Ư�ƾ��ř�ŶƳřƺţƿ���Ɯţ�řŹ�ŹřŶƤƯ�Ʋǀǀ��Źŵ�ƕƺƴţ��ƪƯŚƗ�ƕƺƳ�ƶŝ�ŢŞƀƳ�ƶĩ�ŶƷŵ�ź

�ƹ�ƂƷŚĩ��Ťů�ƾ�řżƟř�ƿ���Ţſř�ŹŚƔŤƳř�ƪŝŚƣ�Ƃ��Ťſř�řŸƫƳřƺū�ƱƺƯŹƺƷ�ƩŚưƘƾ�Iř�Śŝ��ºƿ����ƶºģ�ƶºĩ�ƝŶºƷ�Ʋ
Ɯţǀǀţřźƾ��Ư�řŹ�ƾ���ĩ�Źŵ�ŶƳřƺţǀƠǀ��ưĩ�ƹ�Ţǀ�ƩƺƬſ�Ţ��ř�ŚƷƿ��ŵ�Źŵ�Ŷƴĩ�ŵŚŬŻƇƺţ�ǀƶ�ƶŝ�ƵŶƃ���Ŷºƃ�ƶŤƟźĭ�ŹŚĩ



ÒÕ                              ƽŶƴſ�ƾƫǈū�ƹ�ƾƿŚŞƿŻ���ƾƿŚſŚƴƃŢǀſƺưƷ�ƪƧ�ƹ�ƾƣźƠţ�ƁŹŚưƃ�ƹ��ƹŹǇ�ƽŚƷ�����

������ƂƷŚĩ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƹÒÍ�ŶƇŹŵ�ƽř�ŹřŶƤƯ�Źŵ�ƿƩƺƬſ�Ʋ���Ţºſř�ƶŤƃřŵ�ƶƳƺĭ�ƹŵ�źƷ�Źŵ�ŚƷ����ƩƹŶºū
Ï�����

��
ƩƹŶū�Ï����ƩƺƬſ�ƪĩ�ŵřŶƘţ��ŚƷƽ�Ƴƺų�ƾ���ƹŹǇ�īźŝ�ƭźĩ�ƺų��ƶƳřƹźě�ƹ�šƺţ�Źř�ƽ�Ơºſ�ǀ���ƪºŞƣ�ŹŚŬºƃř�Ŷ

�ŶƷŚƃ���ƹÔÏ�ŢƗŚſ�ţ�Żř�žěǀƳřƺū�ƱƺƯŹƺƷ�Śŝ�ŹŚưƾ�I���
Table 2. Total haemocyte counts of the larvae of G. pyloalis and H. cunea before (control) 

and 72 h after treatment with juvenile hormone I.  
 

Total haemocytes (treated) Total haemocytes (untreated/Control) Insect 
1373.3 ± 74.23a 3013.3 ± 413a H. cunea 

920 ± 23.09b 1800 ± 0.081b G. pyloalis 
Number of observation = 3. Different letters in the same column indicate significant difference (p<0.05). 

��
řƿ�ŚŤƳ�Ʋƿ��ŵřŶƘţ�Śŝ�Ūƽ��ƤŰţ�Żř�ǀŚƤ����ŵŹřŵ�ŢƷŚŞƃ�ƶŤƟźĭ�šŹƺƇ�š��řźŝ�ƽ�ƩŚŨƯ���Źżţ�ƿ���ƱƺºƯŹƺƷ�Ƣ
Ƴřƺūƾ�ƶŝ�T. molitor�źƟ�Żř�ōƿƶƫƺƀĜĩ�Ŷƴ�ſƺưƷ�ƱŵźĩǀŢ�ĭƺƬū�ŚƷǀźƽ��ƫŵ�ƶºĩ�ŵźºĩ��ºǀ�ƬºƇř�ƪƾ�Ʊō�

ƺưƷ�ƪưƗ�Ʃżƴţ�ſǀŢ�ŻŚſƽĭƺƬū�ƹ�ǀźƽŻř��Śưţ�ƿƫƺƬſ�żƾ�Ţſř�(Rantala et al., 2003)��ƴĤưƷǀƲ��
ſŹźŝƾ�ŚƷƽ�ƶŝ����ƪưƗō�����ºū�ƱƺºƯŹƺƷ�ƂºƤƳ�ŵŹƺƯ�Źŵ�ƵŶƯƳřƺƾ��īźºŝ�ƭźºĩ�ƹŹǇ�Źŵ�����ƹ�ŹŶºƴƜģ�Źřƺºų
ŚƤƯƿƶƀ��ƽ��źě�Śŝ�Ʊō�ƿƳřƺū�ƱƺƯŹƺƷ�ŶƋ�ƶĩ�ƲſƺĪƾŢſř��ƤƤŰƯ�ǀř�ƶŝ�řŹ�Ʋ�ºƿŤƳ�Ʋǀ��ƳŚºſŹ�ƶºŬǀ��ƶºĩ�Ŷ

�Ƴřƺū�ƱƺƯŹƺƷƾ���ƫŚƘƟ�ƂƷŚĩ�ŜŞſ�ǀŢ�ŚƷƽſƺưƷ�ǀŢ�Ư�ŚƷƾ�ŵƺƃƹ�ƫŚƘƟ�ǀŢ�ŚƷƾƿƔƳ��ºǀ�ěƺţŚºưƷ�źǀ��Żƺ
Śưţƿ��ŨĪţ�ƹ�żǀ�ƫƺƬſ�źƾ��ţ�ƂƷŚĩ��ǀŻƹźƿ��ƪƴƟ�ƹ�Ʋ�ƀĩřǀ��ŻřŶ��ƵŶƷŚƄƯƯƾ���ŵƺƃ�ƫŚƘƟ�ƶĩ�ºǀŢ��ŚºƷƽ�ŞƏ�ǀ�ºƘƾ�

����ŝ�ƪƯřƺƗ�źŝřźŝ�Źŵ�ƵźƄůǀŹŚưƽ���ŻřŹŚě�ƹ�řŻƿŗƺŤǀŶ��Ư�ŚƷƾ���ř�ƹ�ŶƃŚŝƿ�ƫŚƘƟ�ƲǀŢ���Źżţ�Śŝ�ŚƷƿ�źě�Ƣƿ��źŝ�ƲſƺĪ
Ư�žĪƗƾ��ŵƺƃ(Khafagi & Hegazi, 2001)��ƵźƄů�Ƃĩ��ŚºƷƽ���źºģ�ŌŚƄºƴƯ�Śºŝ�ƿ���ƂƷŚºĩ�ŜŞºſ�Ƃ
ſƺưƷǀ�Źŵ�ŢDanais chrysippus L.�(Pandey et al., 2008)�Źŵ�ƹ�S. litura�(Sharma et al., 2003)�
Ŷƃ��Ǉŵƿ�źĩŷ�ƪ���ř�Źŵ�ƵŶƃƿ���Ư�ƱŚƄƳ�ƖŝŚƴƯ�Ʋƾ�ř�ƶĩ�ŶƷŵƿƩƺƬſ�ƹ�Ƶŵźĩ�ƪưƗ�Ʈſ�ŶƴƳŚưƷ�ŵřƺƯ�Ʋ�ŚƷƽ�
Ƴƺųƾ���Ɯţ�ŹŚģŵ�řŹ�ǀǀ�ŹŚŤųŚſ�šřźƽ�Ư�ƾ�ŚưƳƿŶƴ���ſŹźŝ�Źŵƾ��Ƴ�źƋŚů�ǀ�Ɯţ�żǀǀ��ƶŝŚƄºƯ�šřź��ƔƳ�ºǀ��ź��ƭŶºƗ

Źŵ�ƶŤƀººƷ�ŵƺººūƹ�ººſƺţŚưſǈěǀŢ�ƶŤƀººƷ�ƹŵ��řƽ�ººſƺƫƺƳřźĭ�ƱŶººƃǀŢ��ŶěººƿƵŶ�ƽĪƄººţ�ǀƵŵƺººţ�ƪ�
�ĜƯǈĩǀĬƴ���ſƺƫƺƳřźĭ�ŹŵǀŢ��ĪƄţ�ƹ�ǀ�ƺĩřƹ�ƪ�����ƵźƄºů�ƹŵ�źºƷ�Źŵ�ƪŗ�ƽţ�ǀ�ŹŚºư���ƵŶºƃ��Ŷºƃ�ƵŶƷŚƄºƯ�
�ƪĪƃ�ŚƷƽ�èÑ�æè����Ż�ŢƷŚŞƃƿŵŚƽ�ŝ�ǀƜţ�Ʋǀǀř�šřźƿŵŚŬ�ſŹźŝ�Źŵ�ƵŶƃƾźƋŚů�ƹ�Ɯţ�ǀǀř�šřźƿŵŚŬ�

��ſƺưƷ�Źŵ�ƵŶƃǀŢ�ŚƷƽ�ř�ƿ��ƵźƄů�ƹŵ�Ʋ���Śſ�ƶŝŚƄƯ�ƿ��ź���������ƞºƬŤŴƯ�ŵřƺºƯ�ƶŝ�ŢŞƀƳ�ƹ�šřźƄů��ƪºǀŞƣ�Żř�
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ƪĪƃ�ƽŚƷ�æÑ�æè��ÎÐ��Źŵ�ƶŤƀƷ�ŵƺūƹ�ƭŶƗ�ŢǀſƺţŚưſǈě��ƽŚƷH. cunea�ŶƷŚºƃ�Śŝ�ƶƀƿŚƤƯ�Źŵ��
�ÎÑ���īŹżŝ��ƾƿŚưƳÏÍÍÍ�źŝřźŝ����

Figs 13-14. 13. Absence of nucleus in plasmatocytes of H. cunea compared to the control (14) 
(2000 X).  
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ƪĪƃ�ƽŚƷ�æÓ�æÒ��æÒ��ƹŵ�ƶŤƀƷ�řƽ�ŢǀſƺƫƺƳřźĭ�ƱŶƃ�ƽŚƷ�H. cuneaŶƷŚƃ�Śŝ�ƶƀƿŚƤƯ�Źŵ���ÎÓ��
�īŹżŝ��ƾƿŚưƳÏÍÍÍ�źŝřźŝ����

Figs 15-16. 15. Binucleation of granulocytes in H. cunea compared to the control (16) (2000 
X). 
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ƪĪƃ�ƽŚƷ�æí�æì��ÎÔ��ŶěƿƵŶ�ƽĜƯǈĩ�ǀſƺƫƺƳřźĭ�Źŵ�ĬƴǀŢ�ŚƷƽ�H. cuneaŚƤƯ�Źŵ�ƿ�ŶƷŚºƃ�Śŝ�ƶƀ�
�ÎÕ���īŹżŝ�ŚưƳƾƿ�ÎÍÍÍ�źŝřźŝ����

Figs 17-18. 17. Clumping in granulocytes in H. cunea compared to the control (18) (1000 X). 
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ƪĪƃ�ƽŚƷçå�æî��ÎÖ��ĪƄţǀſƺƫƺƳřźĭ�Źŵ�ƪŗƺĩřƹ�ƪǀŢ�ŚƷƽ�H. cuneaŚƤƯ�Źŵ�ƿŶƷŚƃ�Śŝ�ƶƀ��ÏÍ��
�īŹżŝ�ŚưƳƾƿ�ÏÍÍÍ�źŝřźŝ����

Figs 19-20. 19. Vacuolization in granulocytes in H. cunea compared to the control (20) (2000 
X).� 
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ƪĪƃ�ƽŚƷ�çç�çæ��çæ����ºſƺţŚưſǈě�Źŵ�ƶŤƀºƷ�ŵƺūƹ�ƭŶƗǀŢ��ŚºƷƽ�G. pyloalisŚƤƯ�Źŵ��ºƿ��Śºŝ�ƶƀ
�ŶƷŚƃ�ÏÏ���īŹżŝ�ŚưƳƾƿ�ÏÍÍÍ�źŝřźŝ����

Figs 21-22. 21. Absence of nucleus in plasmatocytes of G. pyloalis compared to the control 
(22) (2000X). 
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ƪĪƃ��ƽŚƷ�çÑ�çè��çè��řŵƿƵź�řƽ��ƱŶºƃ��ƩƺƬºſ��ƹ����������ºſƺţŚưſǈě�Źŵ�ƶŤƀºƷ�ŵƺºūƹ�ƭŶºƗǀŢ���ƽŚºƷ� �
G. pyloalisŚƤƯ�Źŵ�ƿŶƷŚƃ�Śŝ�ƶƀ��ÏÑ���īŹżŝ�ŚưƳƾƿ�ÏÍÍÍ�źŝřźŝ����

Figs 23-24. 23. Rounding of cells and absence of nucleus in plasmatocytes of G. pyloalis 
compared to the control (24) (2000 X). 
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ƪĪƃ�ƽŚƷ�çÓ�çÒ��çÒ��ſƺƫƺƳřźĭ�Źŵ�ƶŤƀƷ�ŵƺūƹ�ƭŶƗǀŢ�ƽŚƷ�G. pyloalisŚƤƯ�Źŵ�ƿŶƷŚƃ�Śŝ�ƶƀ�
�ÏÓ���īŹżŝ�ŚưƳƾƿ�ÏÍÍÍ�źŝřźŝ����

Figs 25-26. 25. Absence of nucleus in granulocytes of G. pyloalis compared to the control 
(26) (2000 X). 
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ƪĪƃ�ƽŚƷ�çí�çì��çì��ƹŵ�ƶŤƀƷ�řƽ��ƱŶƃſƺƫƺƳřźĭǀŢ�ŚƷƽ�G. pyloalisŚƤƯ�Źŵ��ºƿ��ŶƷŚºƃ�Śºŝ�ƶƀ�
�ÏÕ���īŹżŝ�ŚưƳƾƿ�ÏÍÍÍ�źŝřźŝ����

Figs 27-28. 27. Binucleation of granulocytes in G. pyloalis compared to the control (28) 
(2000 X). 
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ƪĪƃ�ƽŚƷ�èå�çî��çî��ĪƄţǀſƺƫƺƳřźĭ�Źŵ�ƪŗƺĩřƹ�ƪǀŢ�ƽŚƷ�G. pyloalisŚƤƯ�Źŵ�ƿ��ŶƷŚºƃ�Śºŝ�ƶƀ�
�ÐÍ���īŹżŝ�ŚưƳƾƿ�ÏÍÍÍ�źŝřźŝ����

Figs 29-30. 29. Vacuolization in granulocytes in G. pyloalis compared to the control (30) 
(2000 X). 
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ƪĪƃ�ƽŚƷ�èç�èæ��èæ��ĪƄţǀſƺţŚưſǈě�Źŵ�ƪŗƺĩřƹ�ƪǀŢ�ƽŚƷ�G. pyloalisŚƤƯ�Źŵ�ƿ�ŶƷŚºƃ�Śŝ�ƶƀ�
�ÐÏ���īŹżŝ�ŚưƳƾƿ�ÏÍÍÍ�źŝřźŝ����

Figs 31-32. 31. Vacuolization in plasmatocytes in G. pyloalis compared to the control (32) 
(2000 X). 
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ƪĪƃ�ƽŚƷ�èÑ�èè��ÐÐ��ŶěƿƵŶ�ƽĜƯǈĩ�ǀŹŵ�Ĭƴ�ſƺƫƺƳřźĭǀŢ�ŚƷƽ�G. pyloalisŚƤƯ�Źŵ�ƿŶƷŚƃ�Śŝ�ƶƀ�
�ÐÑ���īŹżŝ�ŚưƳƾƿ�ÎÍÍÍ�źŝřźŝ����

Figs 33-34. 33. Clumping in granulocytes in G. pyloalis compared to the control (34) (1000 
X). 
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��ƩƹŶūÐ����źƐƣ�ƯƹźĪǀ�źŤƯ����Żř�ƕƺƳ�ƶſ��ŢǀſƺưƷ�������ƶºƳřƹźě�ƮŬƴě�Ʋſ�ƹŹǇ�ƽŚƷ�ƽ���ƹ�ŹŚŬºƃř�ŶǀƠºſ�
īźŝ�ƾƳřƺū�ƱƺƯŹƺƷ�Śŝ�ŹŚưǀţ�Żř�žě�šƺţ�Źřƺų�I� 

Table 3. The width (micrometers) of three haemocytes of 5th larval instars of H. cunea and G. 
pyloalis after treatment with juvenile hormone I. 

 
Granulocyte Plasmatocyte Prohaemocyte Insect 

0.33���4.66��0.33���3.33��0.0���4��H. cunea 
0.33���5.66��0.33���3.33��0.57��4 ��G. pyloalis 
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