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ABSTRACT

Complementary therapy is a therapeutic therapy to improve people's health status by preventing and treating
disease and improving health. The aim of this study is to determine the effect of complementary wet cupping
therapy on changes in white blood cells hematological parameters in smoking and non-smoking fishing
communities. The research design used a pretest-posttest design. The sample size was 52 fishermen aged 20-50
years, which were divided into two groups, namely (1) group A: 26 smoking fishermen who were given wet
cupping therapy, (2) group B: 26 non-smoker fishermen were also given wet cupping therapy. This research took
place at the Coastal Health Center of Lalongasomeeto. Data were analyzed using the Paired Samples T-Test and
the Wilcoxon test. There was a change after being given wet cupping therapy, the value of hematological
parameters related to white blood cells in smoking fishermen, in WBC, neutrophils, and lymphocytes with a p-
value less than 0.05, whereas in non-smoking fishermen after wet cupping therapy, p-value less than 0.05 was
found in WBCs, neutrophils, basophils, neutrophils, and eosinophils. Complementary wet cupping therapy is
beneficial and recommended to improve the health and endurance of coastal communities, fishermen who smoke
and fishermen who do not smoke.
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INTRODUCTION
Background

Fishing is a traditional occupation faced with difficult and dangerous working conditions at sea. The
reported death rate is quite high compared to other professions and occupations. Work as a fisherman is a high-
risk job, but lacks attention, supervision related to health conditions, health behavior, and health care among
fishermen @, Fishermen report general health problems, psychosocial stress, non-standard work schedules, daily
night shifts and overtime work. Musculoskeletal problems such as carpal tunnel syndrome (33%); an increase in
low back pain (27%); Smoking Behavior (45%); exposure to secondhand smoke (25%); and 21% reported no
health care coverage &2,

Smoking and exposure to secondhand smoke are common problems among fishermen, which will increase
the risk of smoking-related health problems 4. Fishermen in general work continuously for long hours and
require doping substances, one of which is smoking ©%. A Washington State study found significantly higher
rates of smoking and marijuana among fishermen compared to the general population ). In the research of
Thamrin et al, 2021 to determine the relationship between age, tenure, and smoking habits in fishermen, with an
analytical survey research on 56 respondents, it was concluded that fishermen have a smoking habit to increase
morale and work motivation. The smoking habit of fishermen has become a habit that is difficult to stop because
of the effects of nicotine contained in it. They feel something is missing during their break without smoking,
before they go fishing in the sea, they have to smoke a cigarette first. ©

Fishing communities, often use traditional therapies for treatment. Complementary Medicine (CM) has
become a treatment and problem in both developed and developing countries in recent years. The traditional
therapy option used in this study is a complementary wet cupping therapy approach for fishermen who smoke and
those who do not smoke ). Nurses have opportunities to engage in evidence-based practice. Complementary
therapies can be used at various levels of prevention and nurses can play a role according to client needs. With

27 | Publisher: Humanistic Network for Science and Technology


http://dx.doi.org/10.33846/hn70202
http://heanoti.com/index.php/hn
http://heanoti.com/index.php/hn/article/view/hn70202
mailto:indrionohadi@gmail.com
mailto:lilin6rosyanti@gmail.com
mailto:akhmadpoltekendari@gmail.com
mailto:alfi@poltekkes-mks.ac.id

Health Notions, Volume 7 Number 2 (February 2023) ISSN 2580-4936

various problems faced by fishermen, who require appropriate complementary therapy solutions, it is hoped that
this therapy can improve the health of fishermen. 011

Cupping therapy will lower the blood pressure of the tissues in the area of pain and evacuation of
inflammatory agents and toxins will occur, leading to improvement of lymph and blood flow. Studies on this
therapeutic approach are still limited but the benefits of this therapy have a positive effect, especially in developing
countries 1219, Recent studies have shown that when the skin is exposed to external factors such as pressure,
injury, heat, or allergens, or internal factors such as changes in pH, oxygen levels, levels of cytokines,
neurotransmitters, or hormones, peripheral nerve endings are excited. . This results in direct transmission of
signals to the CNS, as well as stimulation of local sensory nerve "axon reflexes", releasing signaling molecules
such as cytokines and chemokines, activating the associated immune system, this function is applicable to wet
cupping therapy. (617

Disease-causing substances known as causative pathological substances (CPS) cannot be excreted through
physiological mechanisms. Wet cupping treats various diseases that have different etiology and pathogenesis
through non-specific screening. Cupping works by excreting CPS, causing clearance of blood and interstitial fluid.
Cupping cleans the blood that passes through the capillaries of the skin. Cupping enhances natural immunity and
suppresses pathological immunity by decreasing serum levels of autoantibodies, inflammatory mediators, and
serum ferritin (a role in autoimmunity). ® Until now there has been no research with a wet cupping therapy
approach on fishermen who smoke, so the purpose of this study was to determine the effectiveness of
complementary wet cupping therapy on changes in the status of hematological parameters on white blood cells in
fishermen who smoke and who do not smoke in the coastal area of Soropia Kendari, Indonesia. .

Purpose

To determine the effect of complementary wet cupping therapy on changes in white blood cells
hematological parameters in smoking and non-smoking fishing communities.

METHODS

The research design used a quasi-experimental approach, with a pretest-posttest design. Respondents were
divided into 2 groups and were given wet cupping therapy, namely Group A (Fishermen who smoke) and Group
B (Fishermen who do not smoke), before and after cupping therapy performed a blood test. This research took
place at the Coastal Health Center of Lalongasomeeto Kendari, Indonesia. The research period was February-
Juny 2022. Participants included in this study male adults aged 20-50 years old with a fisherman occupation.
Written informed consent was obtained from each participant after explaining the purpose, risks and benefits of
the study. Volunteers were interviewed face-to-face using a pre-tested and semi-structured questionnaire to gather
information on demographic data, clinical and medical history, health conditions. Vital sign assessment (body
temperature, body weight, blood pressure and pulse rate) using digital devices.

This study protocol had been tested by the Kendari Health Research Ethics Committee. Each respondent
was given an explanation and an informed consent form signed by the respondent before starting the study.
Participants received wet cupping therapy while listening to the MP3 Quran murotal, the cupping tools used were
disposable plastic cups measuring 5 cm and 1.5 cm and bisturi knife number 5 complete with the knife handle.
There were 12 cupping points used, namely 2 al-katifain; 1 al-khahil; 2 al-warik; 2 al-dzohril godami, 2 BL 18
liver, 1 inter scapula, and 2 lung meridians. (%29

Before the procedure, participants were asked to lie down by opening the area to be cupped, namely the
back area and wearing the clothes that had been prepared. Each cupping therapy treatment procedure lasts about
40-50 minutes. Cupping therapy procedures were applied according to the prescribed aseptic technique. Each
cupping session was performed in five steps. @9
1. First step first suction. The therapist allocated a specific point or area for cupping and disinfects the area.

Doing detoxification by doing cupping slides on the back area of the body until it turns red. Next, the cup was
placed at the selected point and sucks the air in the cup with manual suction measuring 5 cm and 1.5 cm and
left for 3-5 minutes.

2. The second step was scarification or stabbing. Superficial incisions were made in the skin using a No. Scalpel. 15

3. The third step was suction. The cup was placed back on the skin using a similar procedure described above
for three to 5 minutes.

4. The fourth step was to lift the cup.

5. Clean the back area where the blood is coming out with sterile gauze. Then repeat the suction step 2-3 times, until
the blood plasma comes out. After the procedure was complete, apply an FDA-approved skin disinfectant. Before,
during and after the cupping therapy process, always pay attention to all procedures performed aseptically. Each
cupping technique causes changes in cells, tissues or organs of the body, so that it can improve hormone function,
modulate the immune system, remove harmful substances from the body, and can reduce body pain. ¢123)

In our study, we followed the standard protocol of taking and the preparation of blood samples to minimize
the interpersonal variability. For every respondent, the blood samples were withdrawn from the antecubital vein,
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in system BD Vacutainer tubes (3 mL), containing an anticoagulant the K3-EDTA, by puncture using the aseptic
technique for the hematological study. Blood test analysis performed using Sysmex XN-350, an automated 3-part
differential hematology analyzer, single sample analysis in open mode including an LCD color touchscreen. The
XN-350 was the smallest of the XN-L series at the laboratory of hematology of the hospital Bahteramas Kendari
Indonesia. The machine automatically dilutes whole-blood sample, were run in duplicate and the comparisons
were performed with the average results. The following parameters were measured on both systems; white blood
cells (WBC), neutrophils (NEUT), lymphocytes (LYMPH), monocytes (MONO), eosinophils (EO), basophils
(BASO) which were evaluated in this study.

The data were analyzed by entered daily using of the software IBM-SPSS Version 22 statistical software
(SPSS version 24.0, SPSS Inc. Chicago, IL, USA). The study of the distribution of variables was made by the test
of Kolmogorov-Smirnov. The quantitative variables were expressed by the Mean, the standard deviation and the
Delta. The comparison of the quantitative variables was made by using the Paired Samples T-Test t test was used
for normally distributed data and Wilcoxon Signed Ranks Test for data not normally distributed.

RESULTS

As shown in Table 1, no significant differences between all groups do not differ from age, education,
time employed in fishing and marital status.

Table 1. Mean and standard deviation of respondents demographic characteristics

Variable Group A (smoker fisherman) Group B (non smoker fisherman)
Freq % Mean + SE Freq % Mean + SE
Age
20-30 years 7 26.9 1.96 + .445 6 231 1.96 +.344
31-40 years 10 38.5 4 154
41-50 years 9 34.6 14 53.8
Education
High school 4 154 2.46 +.760 9 34.6 2.15+.924
Diploma 6 231 4 154
Bachelor’s 16 61.5 13 50.0
Time employed in fishing
1-2 years 5 19.2 2.461 = .947 4 154 2.500 +.989
3-4 years 7 26.9 10 38.5
5-6 years 11 42.3 7 26.9
7-8 years 3 115 5 19.2
Marital status
Never married 3 115 1.961 + .445 2 7.7 1.9615 £ .344
Married 21 80.8 23 88.5
Divorced 2 7.7 1 3.8
Boxplot: graph of the average value of white blood cells in smokers Boxplot: graph of the average white blood cell value of a non-smoker
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Figure 1. Mean and standard deviation of fishermen before and after cupping therapy
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Based on the figure 1, of the mean and standard deviation of white blood cells, there was no significant
difference between smokers and non-smokers. In non-smoking fishermen, WBC values decreased within normal
limits after cupping, neutrophils and lymphocytes increased within normal limits, but on the contrary, in smoking
fishermen, there was a decrease in lymphocytes and an increase in WBC, neutrophils after cupping therapy in
normal ranges.

Table 2. Statistical test of parameters of hematological white blood cell respondents

Group A (smoker fisherman) Group B (non smoker fisherman)
Variable Pre Post P Variable Pre Post [
M+SD MxSD Value M+SD M+SD Value
Leukocyte parameters

WBCs (103/pL)* 7.328+1.414 6.839+1.766 0.03 WBC* 7.876+2.185 7.135+2.465 0.00
LYM(103/pL)* 36.423 + 32.480 +8.169 0.11 LYM* 34596 + 36.598 + 0.90

8.826 7.737 4.662 ’
MONO(103/uL)* 8.123 +3.064 8.134+1.731 0.975 MONO* 7.761+2357 7.053 +2.341 0.03
NEU(103/uL)* 51.326 = 54.692 +10.821 0.11 NEU* 53.584 = 64.352 = 0.00

10.546 9.676 9.676 :
EOS(103/pL)* 4.842 +3.582 4.423 +3.419 0.53 EOS** 3.611+3529 3.226 +3.412 0.03
BASO(103/pL)** .0312 +.0139 .033 +.0189 0.433 BASO** .0346 £.0181  .0408 + .0193 0.15

WBC=White blood cells, LYM=Lymphocytes, MONO=Monocytes, NEU=Neutrophils, EOS=Eosinophils, BASO=Basophils, Ns : Not
significant>0.05, S: significant <0.05. * Paired Samples T-Test t test was used for normally distributed data; **Wilcoxon Signed Ranks Test
for data not normally distributed. M+SD = MeanzStandar Deviasi

There was no statistically significant difference (p<0.05) before and after wet cupping therapy, for the
hematological parameters of white blood cells in group A (fishermen who smoke) and group B (fishermen who
don't smoke). In both groups there was a decrease in white blood cells with a p-value of (p<0.05). the results of
statistical tests showed changes in white blood cells in fishermen after cupping therapy, as well as other variables.

DISCUSSION

Very little research has been done on the health and safety of fishermen. Some studies tend to focus on
deaths and accidents, so research on the lifestyle behavior of smoking fishermen that can increase the risk of
disease is rarely done . One of the content of cigarettes is nicotine which causes addiction because it can trigger
dopamine which is associated with feelings of pleasure. Striatal dopamine has an important role in strengthening
the effects of smoking tobacco and nicotine, the effect of being strong and euphoric, improving mood, dependence
to continue smoking, is addictive, so smoking can cause other health problems.®®

Fishermen's living conditions are quite severe, with continuous working hours throughout the day,
correlated with increased consumption of cigarettes and alcohol. While working at sea, fishermen experience
many risks and pressures. exposure to noise, bad weather conditions and sunlight, increased consumption of
cigarettes and alcohol, skin, respiratory, cardiovascular, and musculoskeletal injuries, these will affect the
fisherman's immune system. © In this study, after being given wet cupping therapy, the average value of white
blood cells of smokers decreased, the test results were statistically significant (p = 0.03), while in lymphocytes,
neutrophils, monocytes, basophils and eosinophils the average value changed, some increased, some increased.
decreased, so cupping therapy became one of the recommended therapies for coastal fishermen.

Smoking can cause chronic hypoxia, during smoking, carbon monoxide (CO) is produced through the
inhalation of cigarette smoke that enters the respiratory system. 8 Cigarette smoke affects the nervous system,
sensory and peripheral tissue nutrition, in a long time will cause disease and disability, which will trigger an
increase in white blood cells. ® High levels of cigarette consumption among fishermen are associated with high
work stress and long working hours. ¢ Physically, smoking is a major cause of several serious diseases, such as
emphysema, chronic bronchitis, heart disease, and lung cancer. Psychologically, there is a relationship between
smoking, stress, and depression. Nicotine dependence has been reported to be associated with work stress, and
tobacco use is one of the coping mechanisms used by smoking fishermen to maintain good quality performance
even when experiencing stress and fatigue. ®® So that these conditions require solutions that can help improve the
health of fishermen.

The results of the examination of white blood cells, after wet cupping therapy in smokers and non-smokers,
both decreased, accompanied by changes in lymphocytes, neutrophils, monocytes, eosinophils and basophils
whose ranges were still in normal conditions. This shows that cupping therapy has an effect on both groups in
maintaining the balance of the work of one's body's white blood cells. Several studies reveal that wet cupping
therapy can improve health. In a study conducted by Ahmed et al @®, cupping therapy can improve the patient's
clinical condition improvement, has the effect of treating various disease conditions with different etiology and
pathogenesis, which are known on scientific and medical basis (taibah mechanism theory).

Taibah mechanism theory in cupping therapy uses the physiological principle of renal glomerular filtration
excretion, with the excretion of purging blood (through fenestrated skin capillaries) and interstitial fluid of
pathological substances and evacuation of abscesses being the percutaneous excretory function of cupping
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therapy. Cupping is reported to significantly purify the blood, enhance natural immunity, enhance
pharmacological treatment, and treat various disease conditions %39, Cupping therapy is beneficial in restoring
the body's balance by strengthening the immune system, eliminating pathogenic factors, and increasing blood
circulation. Cupping helps remove blood that contains substances that are not needed by the body so that it can
overcome side effects and improve physical health. ©¢®

The immune system is constantly evolving to protect the host from pathogenic microbes. The immune
system also helps the body/host eliminate toxic substances or allergens that enter through the mucosal surface.
The main function of the immune system is to mobilize and attack pathogenic microbes, toxins or allergens
through innate and adaptive mechanisms so that they can detect and eliminate pathogenic microbes, against
microbial attacks and other exogenous threats.(31). in this study there was stimulation of the immune system with
a decrease in white blood cells, accompanied by changes in lymphocytes, neutrophils and monocytes after
cupping. The underlying scientific study is that during cupping therapy, fine incisions are made on the skin (skin
scarification), will increase the production of endogenous nitric oxide through the regulation of nitric oxide
synthase (NOS) expression, regulation of MRNA occurs and a 10-fold increase in the late stages of wound healing.
, subsequently peaked 24 h after injury, and persisted for several days in NOS protein (NOS mRNA) expression.
Nitric oxide plays an important role, in antioxidant effect, vasodilator function, and antimicrobial effect. €% 32.3%)

The decrease in white blood cells indicates that this therapy can maintain the balance of the fisherman's
body defense system, both smokers and non-smokers. White blood cells (leukocytes) have an important role in
the human immune system. The content of various subtypes of white blood cells will always be maintained within
a certain range in the human body, if an increase above the normal value is a sign of a disease, ¢*%) so it is
important to know the white blood cell levels in fishermen as a basis for assessing their health status.

CONCLUSION

This study is the first attempt to establish a WBC reference value, lymphocytes. neutrophils, monocytes,
eosinophils and basophils with wet cupping therapy approach, in smokers and non-smokers fishermen. Therefore,
it is very important to consider wet cupping therapy as a treatment, health improvement and health promotion in
fishing communities in coastal areas, Southeast Sulawesi, Indonesia.

REFERENCES

1. Jiang H, Li S, Yang J. Work Stress and Depressive Symptoms in Fishermen With a Smoking Habit: A
Mediator Role of Nicotine Dependence and Possible Moderator Role of Expressive Suppression and
Cognitive Reappraisal. Front Psychol. 2018;9:386.

2. Doza S, Bovbjerg VE, Vaughan A, Nahorniak JS. Health-Related Exposures and Conditions among US
Fishermen. 2022;27(3):284-91.

3. Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-Juntura E. The association between smoking and
low back pain: a meta-analysis. The American journal of medicine. 2010;123(1):87.e7-35.

4. Palmer KT, Syddall H, Cooper C, Coggon D. Smoking and musculoskeletal disorders: findings from a
British national survey. Annals of the rheumatic diseases. 2003;62(1):33-6.

5. Henry AE, Olson JA. An overview of the survey on the socio-economic aspects of commercial fishing crew
in the Northeast. 2014.

6. Casson FF, Zucchero A, Boscolo Bariga A, Malusa E, Veronese C, Boscolo Rizzo P, et al. Work and chronic
health effects among fishermen in Chioggia, Italy. Giornale italiano di medicina del lavoro ed ergonomia.
1998;20(2):68-74.

7. Speir C, Ridings C, Marcum J, Drexler M, Norman K. Measuring health conditions and behaviours in fishing
industry participants and fishing communities using the Behavioral Risk Factor Surveillance Survey
(BRFSS). ICES Journal of Marine Science. 2020;77(5):1830-40.

8. Thamrin Y, Pasinringi S, Darwis AM, Putra IS. Musculoskeletal disorders problems and its relation to age,
working periods, and smoking habit among fishermen. Gaceta sanitaria. 2021;35 Suppl 2:S417-s20.

9. Weeks LC, Strudsholm T. A scoping review of research on complementary and alternative medicine (CAM)
and the mass media: looking back, moving forward. BMC Complement Altern Med. 2008;8:43-.

10. Mbizo J, Okafor A, Sutton MA, Leyva B, Stone LM, Olaku O. Complementary and alternative medicine use
among persons with multiple chronic conditions: results from the 2012 National Health Interview Survey.
BMC Complement Altern Med. 2018;18(1):281-.

11. Widyatuti W. Terapi komplementer dalam keperawatan. Jurnal Keperawatan Indonesia. 2008;12(1):53-7.

12. Tagil SM, Celik HT, Ciftci S, Kazanci FH, Arslan M, Erdamar N, et al. Wet-cupping removes oxidants and
decreases oxidative stress. Complementary therapies in medicine. 2014;22(6):1032-6.

31 | Publisher: Humanistic Network for Science and Technology



Health Notions, Volume 7 Number 2 (February 2023) ISSN 2580-4936

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

35.

Mischak H, Apweiler R, Banks RE, Conaway M, Coon J, Dominiczak A, et al. Clinical proteomics: A need
to define the field and to begin to set adequate standards. Proteomics Clinical applications. 2007;1(2):148-
56.

Al Bedah AM, Khalil MK, Posadzki P, Sohaibani I, Aboushanab TS, AlQaed M, et al. Evaluation of Wet
Cupping Therapy: Systematic Review of Randomized Clinical Trials. Journal of alternative and
complementary medicine (New York, NY). 2016;22(10):768-77.

Almaiman AA. Proteomic effects of wet cupping (Al-hijamah). Saudi Med J. 2018;39(1):10-6.

Guo Y, Chen B, Wang D-q, Li M-y, Lim CH-m, Guo Y, et al. Cupping regulates local immunomodulation
to activate neural-endocrine-immune worknet. Complementary therapies in clinical practice. 2017;28:1-3.
Rosyanti L, Hadi I, Askrening A, Indrayana M. Complementary Alternative Medicine: Kombinasi Terapi
Bekam dan Murotal Alquran pada Perubahan Tekanan Darah, Glukosa, Asam Urat dan Kolesterol. Health
Information : Jurnal Penelitian. 2021;12(2):173-92.

Baghdadi H, Abdel-Aziz N, Ahmed NS, Mahmoud HS, Barghash A, Nasrat A, et al. Ameliorating Role
Exerted by Al-Hijamah in Autoimmune Diseases: Effect on Serum Autoantibodies and Inflammatory
Mediators. International journal of health sciences. 2015;9(2):207-32.

Rosyanti L, Hadi I, Askrening A, Indrayana M. Complementary Alternative Medicine: Kombinasi Terapi
Bekam dan Murotal Alquran pada Perubahan Tekanan Darah, Glukosa, Asam Urat dan Kolesterol. Health
Information: Jurnal Penelitian. 2020;12(2):173-92.

Boehm RE, Arbo BD, Leal D, Hansen AW, Pulcinelli RR, Thiesen FV, et al. Smoking fewer than 20
cigarettes per day and remaining abstinent for more than 12 hours reduces carboxyhemoglobin levels in
packed red blood cells for transfusion. PloS one. 2018;13(9):e0204102-¢.

Al-Bedah AMN, Elsubai IS, Qureshi NA, Aboushanab TS, Ali GIM, EI-Olemy AT, et al. The medical
perspective of cupping therapy: Effects and mechanisms of action. J Tradit Complement Med. 2019;9(2):90-
7

Al-Rubaye KQA. The clinical and histological skin changes after the cupping therapy (Al-Hijamah). J Turk
Acad Dermatol. 2012;6(1):1261a1.

AlBedah A, Khalil M, Elolemy A, Elsubai I, Khalil A. Hijama (cupping): a review of the evidence. Focus
on Alternative and Complementary Therapies. 2011;16(1):12-6.

Lawrie T, Matheson C, Ritchie L, Murphy E, Bond C. The health and lifestyle of Scottish fishermen: a need
for health promotion. Health Education Research. 2004;19(4):373-9.

Wing VC, Payer DE, Houle S, George TP, Boileau I. Measuring cigarette smoking-induced cortical
dopamine release: a [11C] FLB-457 PET study. Neuropsychopharmacology. 2015;40(6):1417-27.

Hadi I, Rosyanti L, Askrening A, Herman H. Pengaruh Terapi Komplementer Bekam Basah terhadap
Perubahan Darah Rutin Perokok Aktif di Kota Kendari: Penelitian Kuasi Eksperimen. Health Information :
Jurnal Penelitian. 2022;14(1):51-65.

Fort E, Massardier-Pilonchéry A, Bergeret A. Psychoactive substances consumption in French fishermen
and merchant seamen. International archives of occupational and environmental health. 2010;83(5):497-5009.
Dawson AP, Cargo M, Stewart H, Chong A, Daniel M. "I know it's bad for me and yet | do it": exploring
the factors that perpetuate smoking in Aboriginal Health Workers--a qualitative study. BMC Health Serv
Res. 2012;12:102.

Ahmed SM, Madbouly NH, Maklad SS, Abu-Shady EA. Immunomodulatory effects of blood letting cupping
therapy in patients with rheumatoid arthritis. The Egyptian journal of immunology. 2005;12(2):39-51.

El Sayed SM, Baghdadi H, Abou-Taleb A, Mahmoud HS, Maria RA, Ahmed NS, et al. Al-hijamah and oral
honey for treating thalassemia, conditions of iron overload, and hyperferremia: toward improving the
therapeutic outcomes. Journal of blood medicine. 2014;5:219-37.

Rosyanti L, Hadi I. Respon Imunitas dan Badai Sitokin Severe Acute Respiratory Syndrome Corona Virus
2: Literatur Review. 2020.

Boissel JP, Ohly D, Bros M, Gédtel-Armbrust U, Férstermann U, Frank S. The neuronal nitric oxide synthase
is upregulated in mouse skin repair and in response to epidermal growth factor in human HaCaT
keratinocytes. The Journal of investigative dermatology. 2004;123(1):132-9.

Cals-Grierson MM, Ormerod AD. Nitric oxide function in the skin. Nitric oxide : biology and chemistry.
2004;10(4):179-93.

Yao J, Huang X. High-Efficiency Classification of White Blood Cells Based on Object Detection.
2021;2021:1615192.

Mengistu Sissay T, Tibebu M, Wasihun T, Tsegaye A. Hematological reference intervals for adult
population of Dire Dawa town, East Ethiopia. PloS one. 2021;16(2):e0244314.

32 | Publisher; Humanistic Network for Science and Technology



