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Abstract
Sinusitis has severe negative effects on the quality of life and on
work productivity. Cupping (Al-Hijama in Arabic) is a historical, yet a
successful, method of treatment for many health problems, and it is
now an international evidence-based medical treatment. This study
compared the effectiveness and the safety of the cupping therapy
as an adjuvant or alternative to pharmacological therapy, based on
clinical examinations and their corresponding laboratory results.
A randomized and controlled clinical trial was conducted in the
Prophetic Medicine Research Cupping Clinic of the King Abdulaziz
University Hospital in Jeddah, Saudi Arabia, by recruiting 60 patients,
who were suffering from chronic or recurrent acute sinusitis. The
patients were divided into three groups: 1) those who had undergone
Al-Hijama with drug therapy; 2) those who had Al-Hijama plus a salt
nasal solution and an analgesic, when needed; and 3) those who
were regularly treated with ordinary medicine. The groups were
re-examined after three months of treatment. The results showed
significant differences on the effects of cupping, based on the results
of the clinical and the laboratory analyses (Eosinophil). Al-Hijama
therapy was found to be effective, simple, affordable, acceptable, and
safe, when used correctly.
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S

Introduction

inusitis is considered as a common health problem
that does not only affect certain general healthrelated problems, but also, can become a burden to

the economy, when a significant part of the population
is affected by it. For example, it is known that 2% of
the UK population suffers from sinusitis[1]. Sinusitis
is a nose inflammation that is either acute (sinusitis
that lasts for 12 weeks or less), chronic (more than 12
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weeks), or racerunner acute (attacks that occur several
times within one year). However, its symptoms for all
three types are almost similar. Acute sinusitis is due to
infection, mainly allergy or structural nasal problem.
Chronic sinusitis is mostly due to the repeated
attacks of an acute sinusitis. Generally, sinusitis can
be diagnosed adequately, based on the patient’s
medical history and clinical findings only. Two or
more of the following major signs or symptoms have
been consistently cited from all of the guidelines as
the primary diagnostic indicators for acute sinusitis:
nasal congestion, obstruction or blockage, anterior or
posterior purulent rhinorrhea, facial pain, or pressure[2].
Its clinical examination includes the incidence of tender
sinuses.
Nasal endoscopy provides a better means of
examination in the case of treatment failure, because
it shows the inflammatory changes of the nasal
mucosa, such as its redness, swelling, discharge, and
congestion[2]. Laboratory tests are generally undertaken
for the examination of allergy and other inflammatory
features, such as for neutrophils, Immunoglobulin E,
and eosinophil. Moreover, a tissue sample can be taken
for histological tests and for culturing, if treatment fails.
From the American Academy of Otolaryngology
Head and Neck Surgery Guidelines[3], radiography is
considered neither useful nor cost effective. Computed
tomography is also not recommended as a preferred
imaging option in cases, where complications are
suspected before surgery. However, this option was
mentioned in some guidelines[4]. Potential sinusitis
complications include the speeding of the infection
around the eye that may lead possibly to blindness,
infection of the frontal bone, meningitis, and brain
abscess[5].
Al-Hijama was described as one of the best
remedies by Prophet Muhammad (PBUH): “The best
among what you use in therapy is Al-Hijama and AlQust Al-Bahri (white roots of Saussurea lappa)”[6]. It
is an effective, simple, economic, and time-saving
remedy with no side effects. Based on the Taibah
theory, it filters and clears the blood and the interstitial
fluids from causative pathological substances (CPS).
This occurs via a percutaneous pressure-dependent
filtration of the capillary blood in the skin[7]. During the
process of Al-Hijama, the excretory skin functions are
enhanced, congestion is removed, tissue adhesions
are broken, and homeostasis is restored. Ecchymosis
disappears within a few days, and all side effects of
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the cupping are reversible[7]. Al-Hijama has a synergic
effect with pharmacological modern drugs, and it
also increases the immunity of the human body[8].
This explains why Al-Hijama can treat diseases from
different pathogens. Majority of systematic reviews
and randomized controlled clinical trials suggested
a favorable effect of the wet cupping, when used
either alone or in combination with the conventional
treatment, especially for stress-related headaches and
musculoskeletal pain[9,10].
Al-Hijama is best practiced at the pathological
sites for local clearance, at the back region, and the
back of the neck for general blood clearance, based
on prophetic medicine and on Salah’s technique[11].
This treatment has proved its benefits over thousands
of years. It has evolved as an international evidencebased medical treatment, with which a majority of
the western countries had set up specific centers to
practice this technique. This has enhanced basic healing
processes, even in geriatric patients, adding more to its
acceptance worldwide[12]. Cupping is recommended as
a complementary treatment modality for many chronic
medical conditions.
Previous studies about cupping had only
focused on its impacts and its role in many similar
health problems, without focus on sinusitis using
clinical findings or laboratory results. Therefore, this
present study was aimed to provide a comparative
analysis between the effectiveness and the safety
of cupping therapy as an adjuvant or alternative to
pharmacological therapy among sinusitis patients.

Material and Methods
A randomized and controlled clinical trial was conducted
at the Prophetic Medicine Research Cupping Clinic of
the King Abdulaziz University Hospital in Jeddah, Saudi
Arabia from January 2016 to March 2017. The trial was
registered with the National Committee of Biological
and Medical Ethics under entry no. HA-02-J-008.
This study involved adult patients, with chronic or
recurrent acute sinusitis and with ages between 15 and
56 years old. Both male and female patients with stable
cases of sinusitis were included. These patients did not
suffer from any sort of sinusitis complications, neither
were they treated with Al-Hijama before coming as
outpatients of the ear, nose, and throat (ENT) clinic of
the KAUH or the University Medical Services Center
clinics. The patients, who had experienced severe
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sinusitis complications or those beyond the age range,
were excluded from this study. A total of 60 sinusitis
patients were recruited and divided into three study
groups, based on the modes of the treatment for each
group.
The patients who fulfilled the criteria were referred
to the Prophetic Medicine Clinic after obtaining their
written consents on their participation in this study.
Before commencing their participation, the patients
were guided about the details of their participation,
followed by the overview of their rights to withdraw
from the study at anytime, without affecting the
services provided to them. The study was carried
out based on the ethical principles of the Helsinki
Declaration. The Ethical Committee of the Faculty of
Medicine in the King Abdulaziz University (KAU) in
Jeddah approved the initiation of the cupping clinic
as an outpatient clinic. The proposal of this study was
approved by the Institutional Review Board of the
KAUH, and the results had been displayed periodically.
The registration number for this study at the National
Committee of Bio and Medical Ethics was HA-02-J-008.
The participants of each group were selected by a
simple randomization technique, i.e., by picking them
based on their file numbers. The concept and process
of Al-Hijama was made clear to all of the patients
included in groups I and II. So, there is no blind sample
in this study. The treatment modalities for the three
groups are as follows:

The six points included wet cupping above and medial
to both eyebrows, over the sinuses, over the 7th cervical
vertebra and 3 cm below it, and on both sides of the
neck behind and below both ears. Two points of dry
cupping was applied over the sinuses on both sides of
the nose above the alae nasal.
Based on the steps outlined in the Taibah theory,
shallow scarification incisions, approximately 1–2 mm
long and < 0.2 mm deep, were made. Two venous blood
samples were drawn from each patient, one before
the first Al-Hijama session and another after the last
session, for the analyses of complete blood cell counts
(CBC). The Xn1000 device (Sysmex Corp., Kobe, Japan)
and the WDF reagent (Sysmex Corp., Kobe, Japan) were
used to measure the eosinophil’s percentage.
The patients were then re-examined after
three months from their last Al Hijama treatment.
Questionnaires were filled out by the examining
physicians, who were required to complete the
questionnaire for all participants. The patients
underwent clinical sinusitis examinations for sinus
tenderness, nasal obstruction, swelling of the nasal
mucosa, the presence of pus, the colored discharge,
anatomical abnormality, and for the digital laboratory
findings, i.e., for the eosinophils percentage (%) value
– eosinophils. The data were then analyzed using the
IBM SPSS Statistics for Windows, version 20 (IBM Corp.,
Armonk, NY USA). The qualitative data were expressed
as frequencies and percentages.

• Group I received Al-Hijama as an adjuvant to the
main sinusitis drug therapy.
• Group II received Al-Hijama as the main
treatment, with a salt solution administered
five times a day and with mild analgesic
(paracetamol), when needed.
• Group III received a conventional sinusitis
medication that was regularly administered
for one week, which included a treatment with
antibiotics, Amoxicillin 500 mg, taken three
times a day for one week, with antihistamine
once daily, with nasal spray, FlixonaseTM or
Nasonex, that contains corticosteroid, applied
three times a day.
The patients made three visits to the clinic at a
two-week interval within a one-month treatment. Each
treatment session included cupping on eight points.

Results
Initially, the study involved 77 patients. However, only
60 patients had completed the questionnaire, which
represent a 78%-response rate. Table 1 provides the
comparison between the study groups, based on
their demographic profiles. The findings of the study
indicate that 95% of the participants were females,
and 50–70% of the participants were aged between
36 and 50 years. Eighty-five to ninety percent of them
were Saudi nationals, and 70-95% patients had allergic
complaints. Seventy-five to eighty-five percent of the
patients had suffered from sinusitis for more than three
years. The findings show that there is no statistically
significant differences between the groups, based
on their demographic data. Figure 1 illustrates the
presence of deformity among the patients and shows
that only 1.7% had nasal sepal deviation, and the rest
had no anatomical deformity.
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Table 2 compares the clinical examination among
the three groups, based on the treatments provided.
The results demonstrate a statistically significant
difference among the three groups, based on the
clinical examinations conducted, which favor the

efficacy of the Al-Hijama therapy in treating patients
with sinusitis.
Table 3 shows the comparative analysis between
the examinations undertaken before and after the

Table 1. Comparison between the study groups based on their demographic data

Groups
Demographic Data

Al-Hijama and
Medication
No.
%

Medication Only
No.

%

Hijama with Salt Drops
or Analgesic Only
No.
%

Chi-squared Test
x2

P-value

Age (years)
20–35 years
36–50 years
51–65 years
Gender
Male
Female
Nationality
Saudi
Non-Saudi
Do you complain from allergy?
No
Yes
For how long are you suffering from sinusitis?
Less than 6 months
More than 6 months and less than one
year
More than one year and less than 3
years
More than 3 years

4
12
4

20.0
60.0
20.0

4
14
2

20.0
70.0
10.0

4
10
6

20.0
50.0
30.0

2.667

0.615

0
20

0
100.0

0
20

0
100.0

1
19

5.0
95.0

2.034

0.362

18
2

90.0
10.0

17
3

85.0
15.0

17
3

85.0
15.0

0.288

0.866

1
19

5.0
95.0

3
17

15.0
85.0

6
14

30.0
70.0

4.560

0.102

0

0

1

5.0

0

0

0

0

1

5.0

0

0
6.725

0.347

4

20.0

1

5.0

5

25.0

16

80.0

17

85.0

15

75.0

Hijama and medication
Medication only
Hijama with salt drops or analgesic only

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
No derformity

Nasal septum deviation

Figure 1. Bar chart comparison of the treatments on the groups, based on the presence of anatomical deformity.
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Table 2. Comparative analysis of the clinical examinations of the three study groups after treatment
Groups
Al-Hijama and
Medication
No.
%
What is the severity of pain with pressure after?
No tenderness
Mild
Moderate
Severe
Is air coming out from both nasal opening after?
No air is felt from both nasal opening
Air is felt from one opening only
Air is felt from both nasal opening
Does the nasal mucosa show sign of inflammation after?
No
Mild
Moderate
Severe
Is there any colored mucosal discharges after?
No
Yes
Dark

Hijama with Salt Drops
or Analgesic Only
No.
%

Medication Only
No.

%

Chi-squared Test
x2

P-value

4
10
6
0

20.0
50.0
30.0
0

0
2
10
8

0
10.0
50.0
40.0

13
5
2
0

65.0
25.0
10.0
0

42.745

<0.001

2
4
14

10.0
20.0
70.0

4
12
4

20.0
60.0
20.0

0
2
18

0
10.0
90.0

22.000

<0.001

1
12
7
0

5.0
60.0
35.0
0

0
2
10
8

0
10.0
50.0
40.0

6
13
1
0

30.0
65.0
5.0
0

40.079

<0.001

18
2
5

90.0
10.0
25.0

9
11
4

45.0
55.0
20.0

19
1
2

95.0
5.0
10.0

16.957

<0.001

Table 3. Comparison between before and after examination in each of Al-Hijama treated group

Examination

Al-Hijama and Medication
Before
After
No.
%
No.
%

What is the severity of pain with pressure?
No Tenderness
0
Mild
2
Moderate
10
Severe
8
Is air coming out from both nasal opening?
No air is felt from both nasal
2
opening
Air is felt from one opening
7
only
Air is felt from both nasal
11
opening
Does the nasal mucosa shows sign of inflammation?
No
0
Mild
1
Moderate
13
Severe
6
Is there any colored mucosal discharges before?
No
13
Yes
7

0
10.0
50.0
40.0

4
10
6
0

20.0
50.0
30.0
0

10.0

2

10.0

35.0

4

20.0

55.0

14

0
5.0
65.0
30.0
65.0
35.0

P*

<0.001*

Al-Hijama with Salt Drops or Analgesic Only
Before
After
No.
%
No.
%
0
1
11
8

0
5.0
55.0
40.0

13
5
2
0

65.0
25.0
10.0
0

P*

<0.001*

0

0

0

0

7

35.0

2

10.0

70.0

13

65.0

18

90.0

1
12
7
0

5.0
60.0
35.0
0

<0.001*

0
2
12
6

0
10.0
60.0
30.0

6
13
1
0

30.0
65.0
5.0
0

<0.001*

18
2

90.0
10.0

0.129

10
10

50.0
50.0

19
1

95.0
5.0%

0.005

0.555

0.129

*Using Chi-squared test: P-value <0.05 significant; P-value <0.001 highly significant
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Hijama treatment that was administered to the two AlHijama groups. The findings revealed a high statistical
difference in favor of Al-Hijama, specifically in reducing
tenderness (P-value < 0.001) and the inflammation of
the mucous membrane and in decreasing the discharge
(P-value < 0.001). Therefore, it can be concluded that
Al-Hijama proves to be an effective treatment, because
it had reduced congestion and inflammation.
Table 4 compares the laboratory findings on the
three study groups after providing them with different
treatments. The results indicate statistically significant
differences between the laboratory analysis of the
patients, who were treated with Al-Hijama and those
with pure pharmacological treatments. This difference
favors the effects of the Al-Hijama treatment. The
P-value of < 0.05 is significant for the automated
eosinophils results after the three-time administration
of the Al-Hijama treatment and for the automated
eosinophils % results after the three-time Hijama
treatment.
The comparison between the laboratory data
obtained for the Al-Hijama treatment with salt drops
of analgesic is illustrated in Table 5. The results show
statistically significant differences between the
laboratory analysis of the patients, who were treated
before and after the Al-Hijama treatment. The P-value
of 0.04 is significant for the automated eosinophils

results before and after the Al-Hijama, and the P-value
of 0.005 is significant for the automated eosinophils
percentage (%) results before and after the Al-Hijama
treatment. These findings support that Al-Hijama is an
appropriate treatment for patients with sinusitis.

Discussion
Our study compared the effectiveness and the safety
of the cupping therapy as an adjuvant or alternative
to pharmacological therapy. The results showed no
statistically significant difference between the groups
of patients based on their demographic data. However,
the results have also clearly demonstrated the benefits
of Al-Hijama in improving the clinical findings and
the laboratory testing indicators of sinusitis. None
of the participants had complained or had reported
any adverse events after the Al-Hijama therapy. The
significant difference between the groups treated
with Al-Hijama and the group treated with medication
only concludes that Al-Hijama has a real therapeutic
effect, especially in reducing the tenderness and
the inflammation of the mucous membrane and in
decreasing the amount of discharge. Cupping resulted
to have a real therapeutic effect in reducing congestion
and inflammation. Similarly, the comparison of the
laboratory results (eosinophils %-eosinophils) between
the groups also showed statistically significant
differences before and after the therapy in patients,

Table 4. Comparison of the laboratory findings among the three groups after treatment

Hijama with Salt Drops or
Analgesic Only
The automated eosinophils results after three Al-Hijama?
Mean ± SD
0.15±0.07
Range
0.03–0.34
The automated eosinophils percentage results after three Al-Hijama?
Mean ± SD
2.59±1.24
Range
0.3–4.9

Hijama And
Medication

Medication Only

T-test

P-Value

0.23±0.23
0–0.9

0.31±0.31
0.08–1.28

2.327

0.032

3.29±2.64
0–10.4

4.79±4.45
1.2–19.2

2.679

0.019

Table 5. Comparison of the laboratory data on the treatment with Al-Hijama with salt drops or analgesic only
Laboratory data
The automated eosinophils results before Al-Hijama?
The automated eosinophils results after three-time Al-Hijama
treatment?
The automated eosinophils percentage results before Al-Hijama?
The automated eosinophils percentage results after three-time AlHijamas treatment?

50

Al-Hijama with Salt Drops or
Analgesic Only
Mean
±SD
0.19
0.12
0.15

0.07

3.29

1.64

2.59

1.24

Mean Difference

T-test

P-value

0.04

2.190

0.041

0.70

3.134

0.005
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who were treated through Al-Hijama. This concludes
that Al-Hijama has a real therapeutic effect as proven
by the laboratory indicators.
The effectiveness of this study was evaluated
by comparing the study results with previous
studies. For example, Rossberg et al.[13] showed that
aquapuncture had reduced sinus soft tissue swelling
in the conventional treatment group over a period
of fourweeks, and their health-related quality of life
improved over a period of 12 weeks. There was just
a single non-significant difference in the change of
the symptom score over the periods of four and 12
weeks between the conventional medication and the
traditional Chinese acupuncture[13]. The technique,
however, follows a method similar to that of cupping.
The attributive effect of acupuncture in the
inflammatory disease was investigated by Zijlstra et
al.[14] Their results demonstrated that acupuncture
has a beneficial effect in treating different diseases
and painful conditions. It is known to be useful and
serves as a complementary therapy to replace the
generally accepted pharmacological intervention[14].
This technique is further described as effective,
because it is capable of reducing the nasal congestion
in sinusitis[15]. Sertel et al.[15] reported a significant
clinical improvement in the forced expiratory volume,
from 3.01 to 3.50 l treated with acupuncture, with the
discontinuation of the inhaled corticosteroid and with
no asthma-related complaints among the patients
with persistent allergic rhinitis that was complicated
by rhinosinusitis and asthma[16]. Several randomized
controlled trials had demonstrated a specific effect of
acupuncture on allergic rhinitis[17].
Previous studies also showed the positive impact
of Al-Hijama therapy, because it improves the immune
system and cleans the blood, lymph, and the interstitial
fluid from pathogenic, allergic, and inflammatory
agents[10]. It also relieves the congestion or stagnation
of morbid matter[18]. Wet cupping (Al-Hijama) is further
effective in improving the health-related quality of
life of the patients with chronic conditions. Therefore,
cupping is recommended as a complementary
treatment modality for chronic medical conditions,
especially for pain[19].
Acupuncture is practiced all over the world and
was endorsed by the World Health Organization as a
mode of treatment in 1979 for 40 diseases, including
sinusitis. Acupuncture has a positive effect in treating

sinusitis and improving the quality of life of the patients.
Complementary medical practitioners frequently use
acupuncture in the treatment of patients with chronic
sinusitis and nasal symptoms[20]. Likewise, Al-Hijama
has a positive effect in boosting the immune system
and in the treatment of inflammatory and allergic and
congested diseases, along with the ridding of the CPS[8].
Ghazy et al.[21] demonstrated the marked superiority
of Al-Hijama therapy as an adjuvant or alternative
treatment for sinusitis symptoms. Al-Hijama was found
to be ten times more effective than acupuncture[11].
If applied in the correct way, there is no expected
complication from Al-Hijama. It serves as a possible
mode of treatment due to its effectiveness, simplicity,
safety margin, economic benefits, time-saving
capability, and social acceptability as a treatment of
sinusitis.

Conclusion
This study compared the effectiveness and the safety
of cupping therapy as adjuvant or alternative to
pharmacological therapy, based on the findings of the
clinical sinusitis examination of the patients and their
laboratory results. The results demonstrated a marked
superiority of the Al-Hijama therapy on the treatment
of the sinusitis patients, when used as an adjuvant or
alternative treatment, based on the clinical findings
and labortaory investigations. Al-Hijama is an effective,
secure, simple, affordable, time-saving, economic, and
a socially acceptable therapy, with no complications,
if applied in the right way. It can be considered
as an adjuvant or alternative to pharmacological
interventions for sinusitis. Al-Hijama is likely to
synergize all medical treatment modalities, increases
the immunity of the human body, and removes the CPS
that are targeted by medical treatment. This is likely to
facilitate better therapeutic outcomes and shortens
the way towards the cure. There was no chemical
interaction between the Al-Hijama and the therapeutics
taken for different diseases. Therefore, there would not
be any disturbances in the therapeutic role exerted
by the different drugs. Al-Hijama is a therapy that has
evidence based on scientific and medical grounds.
This study recommends the adoption of Al-Hijama
by the health officials as part of the health care regimen
for sinusitis patients. It should be adopted in hospitals
and specialized centers as an adjuvant or alternative
treatment for sinusitis. This study has also emphasized
the appropriate use of ancillary tests, including nasal
endoscopy, computed tomography, and testing for

Journal of King Abdulaziz University - Medical Sciences  Volume 27, No. 1, 2020

www.jkaumedsci.org.sa

51

Comparison between the Safety and Effectiveness of Al-Hijama (Cupping) and the Conventional Medical Therapy...
E. A. Ghazy et al.

allergy and immune function, as well as reducing the
inappropriate use of radiographic imaging. The AlHijama itself can be considered as a medical therapy
(Hijamatology), to which scientific research should be
directed in order to come up with a standard method
to achieve its maximal therapeutic benefits. Al-Hijama
carries a lot of hope in improving the therapeutic
outcomes of many diseases that are still of dismal
prognosis, including sinusitis. Future studies need
to highlight the role of Al-Hijama in the treatment of
various health problems, for which modern medicine
has failed to find a cure yet, including sinusitis.
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ΏΎϬΘϟ ϰοήϣ ϲϓ ϱΪϴϠϘΘϟ ϲϭΪϟ Νϼόϟϭ ΔϣΎΠΤϟΎΑ Νϼόϟ ΔϴϟΎόϓϭ Δϣϼγ ϦϴΑ ΔϧέΎϘϣ
(II) ΔϴϔϧϷ ΏϮϴΠϟ
˻

Ωήϣ ϲ
 Ϡϋ ΔΤϴϤγ ˬ˼ϱϭΎϴΤϤϟ ΪϤΤϣ Ϊόγ ˬ˻ˬ˺ϱίΎϏ Ϣϴψόϟ ΪΒϋ ϥΎϤϳ·

ϚϠϤϟ ΔόϣΎΟ ˬϱϮΒϨϟ ΐτϟ ϲϓ ΔϴΟϼόϟ ΕΎϘϴΒτΘϠϟ ϞϴϤΟ ϒϴτϠϟΪΒϋ ϒγϮϳ ϲγήϛ˻ ˬΔϣΎΠΤϟ ΕΩΎϴϋ ˬϲόϣΎΠϟ ΔϴΒτϟ ΕΎϣΪΨϟ ΰϛήϣ˺
ΰϳΰόϟΪΒϋ
ΰϳΰόϟΪΒϋ ϚϠϤϟ ΔόϣΎΟ ˬΐτϟ ΔϴϠϛ ˬϖϨόϟϭ αήϟ ΔΣήΟ - ΓήΠϨΤϟϭ ϒϧϷϭ ϥΫϷ ΔΣήΟ Ϣδϗ˼
ΔϳΩϮόδϟ ΔϴΑήόϟ ΔϜϠϤϤϟ - ΓΪΟ

Ω ΎμΘϗϻ ϰϠϋ ΄ΒϋήΒΘόϳϭ ˬ ϪΘϴΟΎΘϧ·ϭ ΏΎμϤϟ ΓΎϴΣ ΓΩϮΟ ϰϠϋήΛΆϳϭ ΓήϴτΧ ΔϴΒϠγ έΎΛ Ϫϟ ΔϴϔϧϷ ΏϮϴΠϟ ΏΎϬΘϟ .κϠΨΘδϤϟ
ΡΎΘϣϭ ˬϦϴϫήΒϟϭ ΔϟΩϷ ϰϠϋ ϢΎϗ ϲϟϭΩ Νϼϋ ϥϵ ϲϫϭ ˬΔϴΤμϟ ΕϼϜθϤϟ Ϧϣ Ϊ ϳΪόϠϟ ΟΎϧ ϲΨϳέΎΗ Νϼϋ ΔϣΎΠΤϟ ϭ ˬϲϨρϮϟ
ΞΎΘϧϭ ˬ ϲϜϴϨϴϠϛϹ κΤϔϟ ΞΎΘϧ ϲϓ ϲϭΪϟ ΝϼόϠϟ ϞϳΪΑ ϭ Ϊ ϋΎδϤϛ ΔϣΎΠΤϟΎΑ Νϼόϟ Δϣϼγϭ ΔϴϟΎόϓ ΔγέΪϟ ϩάϫ ΖϧέΎϗ ˬϢϟΎόϟ ϝϮΣ
ˬ ϱϮΒϨϟ ΐτϟ ΙΎΤΑ ΓΩΎϴϋ ϲϓ Ϊ ϫϮη ΕΫ ΔϴϮθϋ Δϳήϳήγ ΔΑήΠΗ ΖϳήΟ Ϊ ϗ ϭ ˬΔϴϔϧϷ ΏϮϴΠϟ ΏΎϬΘϟ ϰοήϤϟ ΔϳήΒΘΨϤϟ ϞϴϟΎΤΘϟ
Ύπϳήϣ ˿˹ Ϧϣ Δ Ϩϴϋ ΕήϴΘΧ ΚϴΣ ΔϳΩϮόδϟ ΔϴΑήόϟ ΔϜϠϤϤϟ - ΓΪΟ ˬΰϳΰόϟ Ϊ Βϋ ϚϠϤϟ ΔόϣΎΟ ϰϔθΘδϣ ˬϞϴϤΟ ϒϴτϠϟ Ϊ Βϋ ϲγήϛ
ΖΠϟϮϋ ϰϟϭϷ ΔϋϮϤΠϤϟ :ΕΎϋϮϤΠϣ ˼ ϰϟ· ϱϭΎδΘϟΎΑ ϮϤδϗϭ ˬέήϜΘϤϟ Ω ΎΤϟ ϭ ϦϣΰϤϟ ΔϴϔϧϷ ΏϮϴΠϟ ΏΎϬΘϟ Ϧϣ ϥϮϧΎόϳ
ΔΜϟΎΜϟ ΔϋϮϤΠϤϟ ΖΠϟϮϋϭ ˬϡϭΰϠϟ Ϊ Ϩϋ ϒϴϔΧ ϦϜδϣϭ ϲΤϠϤϟ ϒϧϷ ϝϮϠΤϣϭ ΔϣΎΠΤϟΎΑ ΖΠϟϮϋ ΔϴϧΎΜϟϭ ˬΔϳϭΩϷ ϊϣ ΔϣΎΠΤϟΎΑ
ΔϟϻΩ ΕΫ Ύϗϭήϓ ΞΎΘϨϟ ΕήϬυ ΚϴΣ ˬΝϼόϟ Ϧϣ ήϬη ˼ Ϊ όΑ ΕΎϋϮϤΠϤϟ κΤϓ Ϊ ϴϋϭ ˬϡΎψΘϧΎΑ ΔϳΪϴϠϘΘϟ ΏϮϴΠϟ ΏΎϬΘϟ ΔϳϭΩ΄Α
˱ Ύόϓ Νϼϋ ΔϣΎΠΤϟΎΑ ΝϼόϟΎϓ ˬΔϣΎΠΤϟΎΑ Νϼόϟ ϟΎμϟ ˬ(Eosinophil) ΔϳήΒΘΨϤϟ ΞΎΘϨϟϭ ϱήϳήδϟ κΤϔϟ ΞΎΘϧ ϰϠϋ ΔϴΎμΣ·
ˬϝ
ΔϴΒϟΎϏ ϥ ϰϟ· ΔγέΪϟ ΖμϠΧ Ϛϟάϟ ˬϴΤλ ϞϜθΑ ϪϣΪΨΘγ Ϊ Ϩϋ ˱Ϧϣ ϭ ΎϴϋΎϤΘΟ ϝ
˱ ϮΒϘϣ ϭ ˬΔϟϮϘόϣ έ Ύόγ΄Α ήϓϮΘϣ ϭ ˬς
˱ ϴδΑ ϭ
.ΔϣΎΠΤϟΎΑ Νϼόϟ Ϧϣ ϭΪϴϔΘδϳ ϥ ΟήϤϟ Ϧϣ ΔϴϔϧϷ ΏϮϴΠϟ ΏΎϬΘϟ Ϧϣ ϥϮϧΎόϳ Ϧϳάϟ ϰοήϤϟ
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