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Abstract
The present study  is  concerned with evaluation the role  of

cockroach in allergy .This study revealed the identification, characterization
and purification of the  crude  cockroach allergen extracts. The most
important of  the   common native cockroaches are the American and
German cockroach (Periplaneta  americana & Blatella germanica), were
used to   prepare the crude  allergen extracts collected from different
household in low-cost public housing where all had visible cockroach
infestation and higher cockroach index trapped, occupied by people with
asthma and have detectable serum total IgE.Ab.(more than 150 IU/ ml).
The collected cockroach whole body of both sexes were killed by freezing
and then lyophilized to get dry powdered samples for the preparation of the
crude cockroach allergen extracts. Total protein measurement  of the local
prepared crude cockroach allergen and the commercial crude cockroach
(American and German cockroaches), was the same ranging between (2.8 -
3.0 mg/dl.) ,then the two allergens were diluted with phosphate buffer
saline which were given the best result with analysis of  Sodium
DodecylSulfate - PolyAcrylamide Gel Electrophoresis (SDS.PAGE),
compared with the total protein of the commercial one.The amino acids
analysis of the  local crude and the commercial were done, the results
revealed that two crude cockroach allergen extracts were  very closely
related in presence of glycine amino acid, the most notable differences were
found in other amino acids due to the commercial CR. mixed with phenol
and glycerol. High Performance Liquid Chromatography  (HPLC) analysis
for  both the local CR and the commercial one revealed many distinct peaks
which are corresponding to each others, in which there were many peaks
closely the same in retention time. The golden  male hamster have been used
as a model of human allergy because similarities exist in the response to a
variety of contractile and  relaxant substance. Animal models have been
developed to investigate the histopathologenic role of cockroach allergens in
inducing allergy.Male hamsters  sensitized with the crude cockroach
allergen extracts have great effect on changed skin features with separation
of the sheet root of hair follicles. Degranulation of mast cells, increased
eosinophil counts and increased production of Total IgE. Ab. Exposure and
sensitization to cockroach appears to be linked to socioeconomic condition
and low income families, most of whom reported cockroach infestation in
their homes. So the cockroach has been recognized as an etiologic factor
and demonstrated  a health problem to allergic subjects living in cockroach-
infested environments.



الخلاصة
ة  تھدفت  الدراس ور اس یم  دور  الصرص ة  تقی یة، الحالی بب للحساس كمس

ةدراسة الخصائص و تعریف ووأوضحت الدراسة  ینتنقی یة  الأنتیج بب للحساس المس
تخلص ا ورلمس ن الصرص ا  م یر  ھم ن  الصراص ان م تخدام نوع م أس د  ت . وق

م  الصرصوالأ لماني و الأمریكى لتحضیر المستخلص الخام المسبب للحساسیة ، وقد ت
توي  راد  ذو مس ا أف یر ویقطنھ ا صراص د بھ ة  یتواج ازل مختلف دة  من ن ع تجمیعھم م
ال أن  ة الاطف راد وخاص ؤلاء الأف م ھ دم لمعظ ل ال د تحلی وحظ عن د ل معیشي متدني وق

ادى عدلالمنسبةأعلي من(IgE)یھإالكلي مستوي  الأمینجلوبیولین والع ر وھ أكث
ل150( من ة  / م تم).  وحدة  عالمی فی م تجفی د ث املاتجمی م ك زاء الجس ر أو أج ذك

یر ال ة لتحض ودرة جاف بب انثى  للصراصبر المجمعة للحصول على ب تخلص  المس مس
ر وتم قیاس البروتین لھذا المستخلصللحساسیة .  تورد المحض تخلص المس ن المس م

ورالأمریكى والأ ن  الصرص انىالخارج لكل م راوحلم ا تت راءات لكلاھم ت  الق ، فكان
، ثم  تخفیف المستخلصین بمحلول ملحي حیث أعطت ).ملیجرام/ دسم3.0–2.8بین(

ةأفضل النتائج عند التحلیل الھجرة الكھربائی ى ،ب ود ف روتین الموج اس الب ة بقی مقارن
تورد تخلص المس ل الأ.   المس م تحلی ھاض الأحمت ر مین تخلص المحض ن المس ل م لك

مینى فى كلاھما ، كما بالدراسة والمستورد  وأعطت النتائج وجود حمض الجلیسین الأ
ر ل ظھ ل التحلی م عم ة.  ت اض الأمینی رى للأحم واع  اخ ى  أن ات ف ض الأختلاف ت  بع

أوضحت النتائج عدة نقاط متطابقة لكلاھما. الكروتوجرافى  لكلا  من المستخلصین ،  
أخدام حیوان التجارب ذكور فئراستتم أ ان بت بیة للإنس ال ش ثرةن الھامستر الذھبى كمث

ة وذلك ، الحساسیة وأیضا لتأثرة الإیجابى للمواد المقلصة والمھدئةبمسببات   لمعرف
أ دى ت یر. م د الصراص یة ض ببات الحساس ذا ثرة بمس ران ل ور الفئ ن ذك م حق ت

یر  ات بالمستخلص المسبب للحساسیة ضد الصراص ور اختلاف ائج ظھ ت النت د اعط وق
داخلى أماكننشقاق فىإحدوث معالداخليالجلدتركیب واضحة فى  عر ال ت الش منب

ع ارتف ل م ا الازینوفی دد خلای ادة ع تیة وزی ا المس زق للخلای اس و تم بة قی ى نس اع ف
ى (IgE)ى الامینوجلوبین  إ توى الطبیع وخلصت 0فى الدم للفئران أعلى  من  المس

یر ض والاستجابة أن التعرنتائج فى ھذة الدراسة ال لمسببات الحساسیة ضد الصراص
ة  ھ علاق ائلات . ل یط للع دخل البس دنى وال ى المت توى المعیش ث بالمس ن حی ھ  م أن

یة توى الحساس ل مس یر تقلی ات الصراص ى تجمع یطرة عل إن ،  الصعب عند الس ذا ف ل
ببة ة المس ل البیئی ن العوام ر م ور یعتب یةلالصرص حیةو الحساس اكل الص ي لمش الت

ن فى بیئة  یتواجد بھا الصراصیر.فراد الذین یعیشوتصیب الأ
.



Contents
Page

Abstract----------------------------------------------------------------
List of Figures-------------------------------------------------------------
List of Tables--------------------------------------------------------------
List of abbreviations ----------------------------------------------------

I-Introduction ---------------------------------------------------- 1

II- Literature Review---------------------------------------- 4

- Antigens --------------------------------------------------------------------
- Allergens -------------------------------------------------------------------
Cockroach  and allergy-----------------------------------------------------

4
5
6

- Socioeconomic status and race as risk factors
for  cockroach  allergen exposures ----------------------------------- 14

- Preparation of cockroaches  allergen extracts------------------------ 20
– Sensitization with cockroaches  allergen extracts ----------------- 24

-Sodium DodecylSulfate Poly Acrylamide Gel
Electreophoresis (SDS-PAGE)-----------------------------------------

-Amino acids-----------------------------------------------------------------
- High Performance Liquid Chromatography (HPLC)-----------------
-Atopy ------------------------------------------------------------------------
-Atopic  dermatitis ----------------------------------------------------------
- Immunologic  mechanisms of tissue damage--------------------------
- Animals models------------------------------------------------------------
-Eosinophil-------------------------------------------------------------------
- Mast cells----------------------------------------------------------------
-Total Immunoglobuline E.(IgE. Ab.)---------------------------------

29
31
32
33
34
35
36
38
40
41

III- Materials and Methods---------------------------- 46
Test insect-------------------------------------------------------------------- 46
1- Sampling techniques--------------------------------------------------- 48
2- Extraction  of cockroaches  allergens -------------------------------
3 –Characterization of cockroach allergen extracts -------------------
A- Determination of antigenic property of cockroach allergen

extracts with human serum antibodies ------------------------------

48
50

50



B-Protein concentration --------------------------------------------------- 52
C- Detection of protein by (SDS-PAGE)--------------------------------
D-Amino acids analysis----------------------------------------------------
E- High Performance Liquid Chromatography (HPLC)--------------
F-Clinical significance and immune response to
-cockroach allergens (golden  male hamster )-------------------------

-Experimental design-------------------------------------------------------

54
58
58

61
65

IV- Results----------------------------------------------------------
-Identification and characterization of cockroach allergens----------

80

A-Antigen- antibody reaction -------------------------------------------- 83
B-Protein concentration --------------------------------------------------- 83
C-Detection of protein by (SDS-PAGE)---------------------------------
D-Amino acids analysis----------------------------------------------------
E-High Performance Liquid Chromatography (HPLC)----------------
F-Clinical significance and immune response to
cockroach allergens--------------------------------------------------------

-Histological studies  on section of male hamster's skin------------
The behavior  of experimental animals---------------------------------

- Mast cells. ------------------------------------------------
- -Determination of  Eosinophil  Count ---------------------------------

-Immunological studies----------------------------------------------------

Determination of total serum IgE-Ab---------------------------
-Determination of antigenic property of cockroach allergen
extracts with hamsters serum antibodies --------------------------------

V- Discussion  and Conclusion----------------------

VI-English Summary---------------------------------------

VII- References---------------------------------
Arabic Summary.

Arabic Abstract .

86
94
98

104
104
106

116
120
122
122

126

129
139
145



List of Figures

53Dynex instrument used in ELISA reader .......:Figure  1

64
Rearing cage of the golden male hamsters and
the balance for weighing the tested animals ....

:Figure 2

68

The steps followed in staining of the paraffin
section taken from   male hamster's skin with
Hematoxylin   and Eosin stain .........................

:Figure 3

71

Mast cell, it's small cells, may be oval,
rounded or irregular in shape. It's usually
present in groups around blood vessels ……..

:Figure 4

75

The method of spreading of blood film to
stain it with  Leishman's stain  for counting of
Eosinophils……………………………...........

:Figure 5

75
Microscopic field from blood film showing
the  Eosinophil content……………………….

:Figure 6

82

Total number of the trapped cockroaches /
month of the year which were collected from
different households………………………….

:Figure 7

85

Showing a comparison between antigenic
property of cockroach allergen extracts with
normal human  serum antibodies compared
with  patient  serum total  IgE-Ab.--------------

:Figure 8

87
A photograph  of  SDS-PAGE of  separated
components  of crude cockroach extract …….

:Figure 9



88
Molecular weight analysis of  Lane 1 for gel
marker (high & low,  M.Ws.) as standard .....

:Figure 10

89

Molecular  weight   analysis   of     Lane  2 for
commercial  crude cockroach  allergen

extracts contained   0.5  mg/ml of protein……

:Figure 11

90

Molecular weight analysis of  Lane 3 for the
local   prepared   crude  cockroach   allergen

extracts  contained    0.4  mg/ml of protein…..

:Figure 12

91

Molecular weight analysis of  Lane 4 for the
local  prepared    crude   cockroach allergen
extracts   contained  0.5  mg/ml of protein….

:Figure 13

92

Molecular weight analysis of  Lane A for the
local  prepared    crude   cockroach   allergen
extracts   contained  0.5  mg/ml of protein….

:Figure 14

93

Molecular weight analysis of  Lane G for the
local  prepared    crude   cockroach   allergen
extracts   contained  0.5  mg/ml of protein….

:Figure 15

95
Amino acids analysis of the commercial crude
cockroach allergen extracts………….. …….

:Figure 16

97
Amino acids analysis of the local prepared
crude cockroach allergen extracts……………

:Figure 17

99

Purification of the commercial crude
cockroach allergen   extracts   by   HPLC gel
filtration and fractions were analyzed for
protein content……………………………….

:Figure 18

100

Purification of the  local prepared crude
cockroach allergen   extracts   by    HPLC
gel    filtration and fractions were analyzed for
protein content………………………………

:Figure 19



103

Retention Time is compared between the
local prepared  crude  cockroach extracts  and
the commercial crude cockroach extracts
with the percentage  of Peak  Area …………..

:Figure 20

107
A  photomicrograph of  a T. section of normal
control male hamster's skin  group one……..

:Figure 21

108

A  photomicrograph  of   a   T.S. of normal
control male hamster's skin group one
showing the epidermis of  the skin, the basal
columnar cells with oval nuclei ……………..

:Figure 22

109

A photomicrograph  (higher  magnification of
the  previous )  of  control  male   hamster's

skin group one  showing a part of  hair and
erector pili muscle …………………………..

:Figure 23

110

A  photomicrograph of  a T.S. of male
hamster's skin group two   which were
injected   weekly  for three months with
commercial crude extracts of cockroach …….

:Figure 24

110

A photomicrograph of a T.S. of male
hamster's skin Group  two  which were
injected  weekly  for three months with
commercial crude extracts of cockroach……

:Figure 25

112

A photomicrograph of a T.S.  of male
hamster's skin group  two   which  were
injected  weekly  for  three  months with
commercial crude extracts of cockroach
allergens showing abnormality of  a hair
follicle with a separation of a major part of the
hair (h) and the coiled part…………………...

:Figure 26

113

A photomicrograph of a  T.S. of male
hamster's skin group three  which were
injected  weekly  for  three months  with the
local prepared  crude  extracts  of cockroach
allergens ……………………………………...

:Figure 27

114

A photomicrograph of  a T.S. of male
hamster's skin group  three  which  were
injected weekly for three months  with  the

local  prepared  crude  extracts …………….

:Figure 28



115

A photomicrograph of  a T.S. of male
hamster's skin group  three which  were

injected weekly  for  three months with the
local prepared crude extracts…………………

:Figure 29

117

A  photomicrograph  of  a T.S. of normal
control male hamster's skin group one
showing group of mast  cells ………………..

:Figure 30

118

A photomicrograph[ higher magnification]  of
a T.S. of  male  hamster's  skin  group  two

showing distorted mast   cells  with  deeply
stained nuclei ………………………………

:Figure 31

119

A photomicrograph[ higher magnification] of
a T.S. of male hamster's skin group three

showing  group of abnormal  shaped
triangular  mast    cells  (arrow→)……………

:Figure 32

121
Showing a comparison between eosinophiles
count in different male hamsters group.--------

:Figure 33

123
Standard curve of Total  IgE-Ab. by ELISA
method……………………………………..

:Figure 34

124

Mean value of  total IgE Ab. reading by
ELISA method of injected hamsters  serum
with the crude cockroach allergen
extracts………………………………………

:Figure 35

128

Showing a comparison between antigenic
property of cockroach allergen extracts with
hamsters serum antibodies compared  with
hamsters  serum total  IgE-Ab.-------------------

:Figure 36



List   of Tables

81
Total number of captured cockroaches from
different households………………………….

:Table  1

84

85

Antigenic property of cockroach allergen
extracts with human serum Ab. compared
with human serum total IgE-Ab……………...

There is a high significant difference  between
human serum antibodies compared with
human serum total  IgE-Ab.----------------------

:

:

Table  2

Table 3

88
The calculated molecular weight(MWs)
analysis of Lane 1 for gel marker…………..

:Table 4

89
The calculated molecular weight(MWs)
analysis    of   Lane 2 ……………………….

:Table 5

90
The calculated molecular weight (MWs)
analysis    of   Lane 3 ……………………….

:Table 6

91
The calculated molecular weight (MWs)
analysis of   Lane 4 …………………………

:Table 7

92
The calculated molecular weight (MWs)
analysis of   Lane A …………………………

:Table 8

93
The calculated molecular weight (MWs)
analysis of   Lane G …………………………

:Table  9

96
Amino acids  analysis of the local prepared
crude cockroach allergen extracts ………….

:Table 10

96
Amino acids  analysis of the commercial
crude cockroach  allergen extracts ………

:Table  11



97

Amino acids types related to different
retention times and concentrations of  the
local prepared crude cockroach allergen
extracts. …………………………………….

:

:Table  12

99
HPLC gel fractionated of the commercial
crude cockroach allergen extracts. …………..

:Table  13

101

Purification of  the local   prepared crude
cockroach   allergen extracts by  HPLC gel
filtration……………………………………

:Table  14

101

Purification   of  the   commercial  crude
cockroach allergen  extracts by  HPLC gel
filtration……………………………………

:Table  15

102

121

Purification of the local prepared crude
cockroach    allergen  extracts  and * the
commercial  HPLC gel filtration and fractions
were  analyzed for the  protein  content……...

There is a high significant difference of
eosinophiles count   between group of  male
hamsters group two & three  compared with
group one by using t. test at P=0.001.-----------

:

:

Table  16

Table  17

125

The statistical analysis of total serum IgE-Ab.
showing the significant T. calculated during

the  experimental time …………………………

:Table  18

127

128

Antigenic property of cockroach allergen
extracts with hamsters  serum Ab. compared
with hamsters  serum total IgE-Ab…………..

There is a high significant difference  between
human serum antibodies compared with
human serum total  IgE-Ab.---------------------

:

:

Table  19

Table  20



List of Abbreviations

In the present study the following abbreviations were used :

Ab : Antibody.
Ag : Antigen.
AST-CR : Allergy skin test for cockroach.
AWBE : American cockroach whole body extract.
BAL : Bronchoalveolar   Lavage .
BALF : Bronchoalveolar   Lavage Fluid  .
Bp : Base  pairs.
BSA : Bovine Serum Albumin.
CRa-M : Mixture of equal of CRa-A & CRa-G .
CIE : Crossed immunoelectrophoresis .
CV
Der  p I
Der f
Der m

:
:
:
:

Coefficient of variation .
Antigen  P1 of Dermatophagoides   pteronyssinus

Antigen  F1 of Dermatophagoides farinae .

Antigen  M1 of Dermatophagoides microceras .

EDTA : Ethylenediamine  tetraacetic  acid.
ELISA : Enzyme-linked immunosorbent assay .
FAST-CR : Fluorescence allergosorbent test for

cockroach .
FEV : Forced expiratory volume .
GST : Glutathione transferase.
HPLC : High performance liquid chromatograghy.
IgE-Ab : Immunoglobuline E. Antibody .
PAGE : Polyacrylamide gel electrophoresis .
PBS : Phosphate-buffered saline.
KDa : Kilo dalton  =  103 daltons .
RAST : Radioallergosorbent test .
RIA : Radioimmunoassay .
SDS : Sodium dodecyl sulphate .
TBs : Tris-buffer saline .
TEMED : N,N,N\,N\-tetramethylene diamine .


