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June 2015
Chairman : Associate Prof. Maha Abdullah, PhD
Faculty : Medicine and Health Sciences

The immune system that protects human body from infection consists of innate and
adaptive immunity. Cytotoxic immune response specifically provides protection
against intracellular pathogens and tumor cells. Natural Kkiller (NK) and cytotoxic
CD8*T cells (CTLs) are cells of innate and adaptive immunity, respectively, that
participates and play major roles in cytotoxic immune response. Immune-related
conditions such as cancer and autoimmune diseases present with gender biasness and
may be linked to sex hormones which modulates the immune system. Fruits and
vegetables boost the immune response and may also have effect on the endocrine
system. The impact of fruits and vegetables on the immune system of the different
genders is still unknown. Carica papaya is one of the commonly consumed fruits in
Malaysia but traditionally implied unsuitable for pregnant women. The current study
was carried out to evaluate hormonal changes and alterations in lymphocytes
phenotypes from consumption of ripe papaya. Eighteen healthy individuals, (n=9 and
female, n=9) were recruited and underwent a four-day controlled diet study. Volunteers
were abstained from taking papaya for two days and followed by two days of papaya
exposure. Whole blood samples were collected on the third and fifth day of experiment.
Lymphocyte subsets distribution, activation, IFN-y production, cytokine receptors (IL-
21R, IL-12Rp2 and IL-15Ra) expression, CD107a degranulation and NK cell
cytotoxicity were performed using flow cytometry. Levels of sex hormones (17f-
estradiol, progesterone and testosterone) were also determined and correlated with the



immune profiles. Papaya consumption significantly increased progesterone levels in all
the volunteers (p=0.039, n=18) and levels of 17B-estradiol (p=0.036, n=9) and
progesterone (p=0.039, n=9) in females. Increased percentage of CD4*T cells (p=
0.028, n=18) but reduced percentage of CD3'CD56*IL-21R* (p=0.031, n=18) following
C. papaya consumption were generally observed in all volunteers. In females, the
percentage of CD4* T (p=0.036, n=9) and CD8* T (p=0.038, n=9) cells were
significantly increased and CD3CD56*IL-21R* (p=0.035, n=9) cells remained
significantly suppressed after papaya consumption. However, these effects were not
significant in males. C. papaya consumption increased the percentage of
CD4*CD45RACD69" central/effector memory T cells (p=0.017, n=8) but reduced
percentage of CD8* T (p=0.028, n=9) and absolute count of B cells (p=0.021, n=9) in
males. Increased percentages of NK cell cytotoxicity when co-cultured with K562 cells
were observed for both % (p=0.032, n=18) and ¥ (p=0.022, n=18) diluted whole blood
when compared in all volunteers after C. papaya consumption but not within gender.
Correlation analysis showed 173-estradiol levels in females (n=9) were positively
correlated with absolute count of B, CD4* T and CD3* T cells and NK cells producing
IFN-y after papaya consumption but negatively associated with percentage of CD8* T
cells and CD4*CD25" T cells. In addition, levels of progesterone in females (n=9) were
also significantly associated with percentage of CD4*CD45RA*CD25" of late activated
effector T cells after C. papaya consumption. Testosterone levels in males (n=9)
positively correlated with percentage of CD4* T cells but negatively correlated with
CD8* T cells count after C. papaya consumption. Thus, papaya consumption
modulated many immune profiles including cytotoxic responses as a response to
changes in the hormone levels.



Abstrak thesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai
memenuhi keperluan untuk ljazah Sarjana Sains

KESAN PENGAMBILAN BETIK TERHADAP FENOTIP SEL IMUN DI
ANTARA LELAKI DAN PEREMPUAN

Oleh

NUR RAMZIAHRAZANAH BINTI JUMAT

Jun 2015
Pengerusi : Prof. Madya Maha Abdullah, PhD
Fakulti : Perubatan dan Sains Kesihatan

Sistem imuniti yang melindungi tubuh manusia daripada serangan jangkitan terdiri
daripada sistem imuniti semulajadi dan adaptif. Tindak balas sitosik sel imun
menyediakan perlindungan imuniti daripada patogen intrasel dan sel-sel tumor. Sel NK
dan sel sitotoksik CD8* T (CTLs) merupakan sel-sel imun yang masing-masing terlibat
dalam imuniti semulajadi dan adaptif yang memainkan peranan penting dalam tindak
balas sitotosik. Keadaan yang berkaitan dengan sistem imun seperti kanser dan
penyakit autoimun lebih cenderung berlaku terhadap jantina tertentu dan mungkin
boleh dipengaruhi oleh hormon seks yang juga dipercayai dapat mengawal sistem
imun. Pengambilan buah-buahan dan sayur-sayuran dapat meningkatkan tindak balas
sistem imun dan mungkin juga dapat mempunyai kesan terhadap sistem endokrin.
Namun begitu, kesan pengambilan buah-buahan dan sayur-sayuran terhadap sistem
imuniti masih lagi tidak diketahui. Carica papaya merupakan salah satu buah-buahan
yang biasanya dijumpai di Malaysia tetapi dipercayai secara tradisi tidak sesuai untuk
wanita hamil. Oleh itu, kajian ini telah dijalankan untuk menilai perubahan hormon dan
kesan terhadap fenotip sel imun selepas pengambilan betik yang telah masak. Lapan
belas individu yang sihat (lelaki, n=9 dan perempuan, n=9) telah terlibat dalam kajian
kawalan diet selama empat hari. Para peserta ditegah daripada memakan betik selama
dua hari dan seterusnya diikuti dengan dua hari pengambilan betik. Sampel darah
kemudian diambil pada hari ketiga dan kelima eksperimen. Ujian terhadap penentuan
subset limfosit, pengaktifan limfosit, penghasilan IFN-y, ekspresi reseptor sitokin (IL-



21R, IL-12RB2 dan IL-15Ra), degranulasi CD107a dan tindak balas sitotosik sel NK
telah dijalankan menggunakan ‘flow cytometry’. Pemerhatian terhadap tahap hormon
seks (17B-estradiol, progesteron dan testosteron) juga telah dibuat dan kemudian
dikaitkan dengan profil-profil imun yang telah dikaji. Pengambilan betik menyebabkan
peningkatan yang ketara terhadap tahap progesteron di kalangan semua peserta
(p=0.039, n=18) dan tahap 17p-estradiol (p=0.036, n=9) dan progesteron (p =0,039,
n=9) di kalangan subjek perempuan. Peningkatan yang ketara terhadap peratusan sel
CD4* T (p= 0.028, n=18) dan penurunan ketara terhadap peratusan sel CD3"CD56"IL-
21R* (p=0.031, n=18) selepas pengambilan betik dapat diperhatikan secara keseluruhan
di kalangan para peseerta. Peningkatan yang ketara juga dapat diperhatikan dalam
peratusan sel CD4* T (p=0.036, n=9) dan CD8* T (p=0.0038, n=18) tetapi
menyebabkan penurunan ketara terhadap peratusan sel CD3"-CD56*IL-21R* (p= 0.035,
n=9) di kalangan subjek perempuan tetapi tiada kesan ketara dapat diperhatikan di
kalangan peserta lelaki. Pengambilan betik juga dapat meningkatkan peratusan sel
CD4*CD45RACD69 (p=0.017, n= 8) T efektor/pusat memori tetapi menyebabkan
penurunan terhadap peratusan sel CD8* T (p= 0.028, n=9) dan kiraan mutlak sel B (p=
0.021, n=9) di kalangan peserta lelaki sahaja. Disamping itu, peningkatan ketara
terhadap peratusan tindak balas sitotosik sel NK terhadap sel K562 apabila dikulturkan
dengan darah yang dicairkan kepada ¥ (p=0.032, n=18) dan ¥4 (p=0.022, n=18) dapat
diperhatikan secara keseluruhan di kalangan para peserta selepas pengambilan betik
tetapi tiada perubahan yang ketara dapat dilihat apabila dibandingkan di kalangan
peserta lelaki atau perempuan. Analisis korelasi menunjukkan bahawa terdapat
hubungan positif yang ketara di antara tahap 17p-estradiol di kalangan peserta
perempuan (n=9) dengan kiraan mutlak sel B, CD4* T and CD3* T dan juga peratusan
sel CD3 CD56*IFN-y* tetapi mempunyai hububungan negatif yang ketara terhadap
peratusan sel CD8" T dan CD4*CD25* T selepas pengambilan betik. Di samping itu,
tahap progesteron di kalangan peserta perempuan (n=9) juga telah didapati mempunyai
hubungan yang signifikan terhadap peratusan sel-sel CD4*CD45RA*CD25" efektor T
yang lewat diaktifkan selepas pengambilan betik. Tahap testosteron di kalangan peserta
lelaki sahaja didapati mempunyai hubungan positif yang ketara terhadap peratusan sel
CD4* T tetapi mempunyai hubungan negative yang ketara terhadap kiraan mutlak sel
CD8* T. Justeru itu, pengambilan betik dapat disimpulkan bahawa boleh
mempengaruhi pelbagai profil sel imun termasuk tindak balas sitotoksik disebabkan
oleh perubahan tahap hormon.
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CHAPTER 1

INTRODUCTION

The immune system protects from infection and prevents formation of tumor in the
body. In general, the human immune system can be divided into innate and acquired
immune system. These systems consist of cells and molecules that interact, regulate
and perform unique and redundant functions. Two cell types from the innate and
adaptive systems, respectively, play major roles in the killing of virus infected cells and
tumors (Segerstrom & Miller, 2004; Fehniger et al., 2003).

Natural killer (NK) cells and cytotoxic CD8* T cells (CTLs) are lymphocyte effector
cells that take part in cytotoxic immune cell responses. Cytotoxic immune cell
responses are important in order to help the body to fight against intracellular
pathogens and tumor cells (Grossman et al., 2004). NK cells are a part of innate
immune system and do not require prior stimulation for their cytotoxicity. CTLs on the
contrary participate in acquired immunity and they require at least three signals for
activation via interaction with MHC class | molecule. However, both NK cells and
CTLs use similar cytotoxic effector pathways regardless of their differences in
recognition and cell signalling pathway (Zaritskaya et al., 2010).

“Health and well-being” is a major concern in society especially in this modern era.
The younger generation tend to lack awareness of the importance of health and well-
being and focus more on appearance that lead to development of unhealthy habits
(Kim, 2014). Unhealthy lifestyle habits that normally develop during youth such as
lack of exercise and sleep, alcohol consumption, smoking and poor diet are alarming as
these may be major contributors that lead to the development of chronic illness such as
obesity, cancer, diabetes, cardiovascular disease, hypertension and stroke. These
diseases are also associated with a stressed immune system (Dodd et al., 2010; WHO
Report, 1990).

Consumption of fruits and vegetables is known to boost the immune system (Lampe,
1999). A negative correlation between intake of fruits and vegetables and incidence of
chronic diseases such as cancer and atherosclerosis has been reported by various
studies. Fruits and vegetables are known to be rich in nutrient such as vitamins, trace
minerals, dietary fibre and many other biologically active compounds. These
compounds have been proven to have health-enhancing effect. Promoting a healthy
lifestyle through direct intake of fruits and vegetables is a cost effective method for
disease prevention, reduces usage of expensive drugs and their side effects (Brandt et
al., 2004). Furthermore, isolating pure compounds from natural products may cause
loss in bioactivity or prevent whole food from behaving in the same manner in its
original form (Heber, 2004).



Gender is a factor that influences immune function. Sexual dimorphism has been
documented in both humoral and cell-mediated immune response in humans. Studies
have found that humoral and cell-mediated immune response is more active in females
compared to males (Klein, 2000). Thus, females have been reported to have higher
immunoglobulin levels and stronger antibody response, which increased resistance to
certain infections (Grossman, 1985). Females are able to reject allografts and tumors
successfully compared to males (Shames, 2002). However, females are more prone to
suffer from autoimmune diseases such as systemic lupus erythematosus (SLE),
rheumatoid arthritis (RA), Sjogren syndrome (SS), autoimmune thyroiditis and
inflammatory myopathies (Abdou & Rider, 2010). Diseases such as asthma and
coronary artery disease have been reported to be higher in males (Ensom, 2000).

Other studies have reported on gender differences in number and activity of NK cells
and CTLs. In contrast to the above, NK cells and CD8" T cells percentage and NK cell
activity in men were higher compared to women (Abdullah et al., 2012; Uppal et al.,
2003; Yovel et al., 2000). Thus, it is not surprising that sex hormones affects immune
functions (De Leon-Nava et al.,, 2009). Sex hormones are regulated by the
neuroendocrine systems and interactions between the immune and neuroendocrine
systems have been reported by various studies and are more apparent in conditions
such as pregnancy, autoimmune diseases and some infectious diseases.

Carica papaya is a fruit commonly consumed and can easily be found in Malaysia.
Many studies have reported on the various medical benefits including
immunomodulatory potentials from various components of the plant (Dharmarathna et
al., 2013; Abdullah et al., 2011; Ahmad et al., 2011; Otsuki et al., 2009). However,
there is no clear evidence whether genders respond differently to immunomodulatory
factors. Thus, the present study was conducted to evaluate responses in cytotoxic
immune cells of healthy volunteers to papaya consumption.

Objectives of this study are:

1. To determine levels of sex hormones in plasma after papaya consumption in
healthy males and females.

2. To determine absolute number, activation, and cytokine expression in natural
killer (NK) and cytotoxic (CD 8%) T cells of healthy males and females after
papaya consumption.

3. To determine functional responses of natural killer (NK) and cytotoxic (CD
8") T cells in healthy males and females after papaya consumption.

4. To correlate levels of sex hormones with immune profiles of natural killer
(NK) and cytotoxic (CD 8*) T cells in the genders after papaya consumption.



REFERENCES

Abdou, N. I. & Rider, V. 2010. Principles of Gender-Specific Medicine. In M. J.
Legato (Ed.), Gender Differences in Autoimmune Diseases: Immune
Mechanisms and Clinical Applications (pp. 585-591). Academic Press.

Abdullah, M., Chai, P. S., Loh, C. Y., Chong, M. Y., Quay, H. W., Vidyadaran, S.,
Seman, Z. Kandiah, M. & Seow, H. F. 2011. Carica papaya increases
regulatory T cells and reduces IFN-y* CD4* T cells in healthy human
subjects. Molecular Nutrition & Food Research. 55: 83-806.

Abdullah, M., Chau, P. S., Chong, M. Y., Mohd Tohit, E. R., Ramasamy, R., Chong,
P. P. & Vidyadaran, S. 2012. Gender effect on in vivo lymphocyte subset
levels of healthy individuals. Cellular Immunology, 272: 214-219.

Adebiyi, A., Adaikan, P. G. & Prasad, R. N. V. 2002. Papaya (Carica papaya)
consumption is unsafe in pregnancy: fact or fable?  Scientific evaluation of
a common belief in some parts of Asia using rat model. British Journal of
Nutrition, 88: 199-203.

Ahlers, J. D., Belyakov, I. M., Matsui, S. & Berzofsky, J. A. 2001. Signals
delivered through TCR instruct IL-12 receptor (IL- 12R) expression: IL-
12 and tumor necrosis factor-a synergize ~ for IL-12R expression at low
antigen dose. International Immunology, 13 (11): 1433-1442.

Ahmad, N. Ayaz, M., Abbasi, B. H., Mohammad, I. & Fazal, L. 2011. Dengue fever
treatment with Carica papaya leaves extracts. Asian Pacific Journal of
Tropical Biomedicine, 2011: 330-333.

Ahuja, S. S., Estrada, C. A. & Lindsey, M. L. 2007. Crosstalk Between T-Lymphpcyte-
Associated Antigen-4 and Interleukin-12 in CytotoxicT-Lymphpcyte
Mediated Myocarditis : Adding Another Link to the Chain. Circulation
Research, 101: 218-220.

Airoldi, 1., Guglielmino, R., Carra, G, Corcione, A., Gerosa, F., Taborelli, G.,
Trinchieri, G. & Pistoia, V. 2002. The interleukin- 12 and interleukin-12
receptor system in normal transformed human B-lymphoocytes.
Hematologica, 87: 434-442.

Akira, S., Uematsu, S. & Takeuchi, O. 2006. Pathigen Rwcognition and Innate
Immunity. Cell, 124 (4): 783-801.

Aktas, E., Kucuksezer, U. C., Bilgic, S, Erten, G. & Deniz, G. 2009. Relationship

between CD107a expression and cytotoxic activity. Cellular Immunology,
254: 149-154.

88



Alter, G. malenfant, J. M., Delabre, R. M., Burgett, N. C., Yu, X. G., Lichterfeld, M.,
Zaunders, J. & Altfeld, M. 2004. Increased Natural Killer Cell Activity in
Viremic HIV-1 Infection. The Journal of Immunology, 173: 5305-53511.

Amur, S., Parekh, A. & Mummaneni, P. 2012. Sex differences and genomics in
autoimmune diseases. Journal of Autoimmunity, 38: J254-265.

Anuar, N. S., Zahari, S. S., Taib, I. A. & Rahman, M. T. 2008. Effect of green and ripe
Carica papaya epicarp extracts on wound healing and during pregnancy.
Food and Chemical Toxicology, 46: 2384-2389.

Aravind, G., Bhowiik, D., Duraivel, S. & Harish, G. 2013. Traditional and Medicinal
Uses of Carica papaya. Journal of Medicinal Plant Studies, 1 (1): 7-15.

Arruvito, L., Giulianelli, S., Flores, A. C., Paladino, N., Barboza, M., Lanari, C. &
Fainboim, L. 2008. NK Cells Expressing a Progesterone Receptor Are
Susceptible to Progesterone-Induced Apoptosis. The Journal of Immunology,
180: 5746-5753.

Babar, M., Abdel-Latif, M. M. M., Navi, N., Murphy, A., Byrne, P. J., Kelleher, D. &
Reynolds, J. V. 2010. Pilot translational study of dietary vitamin C
supplementation in Barrett’s esophagus. Diseases of the Esophagus, 23 (3):
271-276.

Bae, J. S., Shim, S. H., Hwang, S. D., Kim, J. W. & Park, D. W. 2013. Molecular
cloning and expression analysis of interleukin (IL)-15 and IL-15
receptor o from rock bream, Oplehnathus fasciatus. Fish & Shellfish
immunology, 35: 1209-1215.

Bai, S. K, Lee, S. J, Na, H. J., Ha, K. S., Han, J. A,, Lee, H., Kwon, Y. G., Chung, C.
K. & Kim, Y. M. 2005. B-Carotene inhibits inflammatory gene expression in
lipopolysaccharide-stimulated macrophages by suppressing redox-based NF-
kB activation. Experimental and Molecular Medicine, 37 (4): 323-334.

Baskaran, C., Ratha bai, V. & Kumaran, K. 2012. The efficacy of Carica
papaya leaf extract on some bacteria strain by well diffusion method. Asian
Pacific Journal of Tropical Disease, 2012: S658-S662.

Benigni, R. 2007. Social sexual inequality and sex difference in cancer incidence.
Environmental Research, 104: 128-134.

Benten, W. P. M., Becker, A., Schmitt-Wrede, H. P. & Wunderlich, F. 2002.
Developmental regulation of intracellular and surface androgen receptors
in T cells. Steroids, 67: 925-931.

Bergman, P. J. 2009. Cancer Immunotherapy. Topics in Companion Animal
Medicine, 24 (3): 130-136.

89



Betts, M. R., Brenchley, J. M., Price, D. A., De Rosa, S. C., Douek, D. C., Roederer,
M. & Koup, R. A. 2003. Sensitive and viable identification of antigen-specific
CD8+ T cells by a flow cytometric assay for degranulation. Journal of
Immunological Methods, 281; 65-78.

Blanco, J. L. & Garcia, M. E. 2008. Immune response to fungal infections. Veterinary
Immunology and Immunopathology, 125: 47-70.

Brander , C., Matter-Reissmann, U. B., Jones, N. G., Walker, B. D., Sachs, D. H. &
Seebach, J. D. 2001. Inhibiton of human NK cell-mediated cytotoxicity by
exposure to ammonium chloride. Journal of Immunological Methods, 252:
1-14.

Brandt, K., Christensen, L. P., Hansen-Moller, J., Hansen, S. L., Haraldsdottir, J.,
Jespersen, L., Purup, S., Kharazmi, A., Barkholt, V., Frokier, H. & Kobak-
Larsen, M. 2004. Health promoting compounds in vegetables and fruits: A
systematic approach for identifying plant components with impact on human
health. Trends in Food Science & Technology, 15: 384-393.

Brenchley, J. M., Douek, D. C., Ambrozak, D. R., Chatterji, M., Betts, M. R., Dauvis,
L. S. & Koup, R. A. 2002. Expansion of activated human naive T-cells
precedes effector function. Clinical and Experimental Immunology, 130: 431-
440.

Bofill, M. 2004. Distribution of the human Thl regulatory cytokine receptors for
IL-12 and IL-18 on T-cells from adult blood, cord blood and tonsil tissue
in health and Th1/Th2-associated diseases. Immunologia, 23 (1): 30-40.

Borish, L. C. & Steinke, J. W. 2003. Cytokines and chemokines. The Journal of
Allergy and Clinical Immunology, 111 (2):S460-S475.

Boshra, V. & Tajul, A. Y. 2013. Papaya- An Innovative Raw Material for Food and
Pharmaceutical Processing Industry. Health and the Environmental Journal, 4
(1): 68-75.

Bowdish, D. M. E., Loffredo, M. S., Mukhopadhyay, S., Mantovani, A. & Gordon,
S. 2007. Macrophage receptors implicated in the “adaptive “form of innate
immunity. Microbes and Infection, 9:1680-1687.

Bowie, A. G. & O’Neill, L. A. J. 2000. Vitamin C Inhibits NF-KB Activation by
TNF Via the Activation of p38 Mitogen-Activated Protein Kinase. The
journal of immunology, 165: 7180-7188.

Bub, A., Watzl, B., Blockhaus, M., Briviba, K., Liegibel, U., Muller, H., Pool-Zobel,
B. L. & Rechkemmer, G. 2003. Fruit juice consumption modulates
antioxidavtive status, immune status and DNA damage. Journal of Nutritional
Biochemistry, 14: 90-98.

90



Carbone, E., Terrazzano, G., Ruggiero, G., Zanzi, D., Ottaiano, A., Manzo, C., Karre,
K. & Zappacosta, S. 1999. Recognition of autologous dendritic cells by
human NK cells. European Journal of Immunology, 29: 4022-4029.

Caruso. A, Licenziati, S., Corulli, M., Canaris, A. D., De Francesco, M. A., Fiorentini,
S., Peroni, L., Fallacara, F., Dima, F., Balsari, A. & Turano, A. 1997. Flow
Cytometric Analysis of Activation Markers on Stimulated T cells and Their
Correlation with Cell Proliferation. Cytometry, 27: 71-76.

Censoplano, N., Epting, C. L. & Coates, B. M. 2014. The Role of the Innate Immune
System in Sepsis. Clinical Paediatric Emergency Medicine, 15 (2): 169-176.

Chakir, H., Camilucci, A. A., Filion, L. G. & Webb, J. R. 2000. Differentiation of
Murine NK Cells into Distinct Subsets Based on Variable Expression of the
IL-12RB2 Subunit. The Journal of Immunology, 165: 4985-4993.

Chang, S. H., Mirabolfathinejad, S. G., Katta, H., Cumpian, A. M., Gong, L.,
Caetano, M. S., Moghaddam, S. J. & Dong, C. 2014. T helper 17 cells play a
critical pathogenic role in lung cancer. Proceedings of the National Academy
of Sciences, 111 (15): 5664-5669.

Chen, W. Mempel, M., Schober, W., Behrendt, H. & Ring, J. 2008. Gender
difference, sex hormones, and immediate type hypersensitivity reactions.
Allergy, 63: 1418-1427.

Chiang, S. C. C., Theorell, J., Entesarian, M., Meeths, M., Mastafa, M., Al-Herz, W.,
Frisk, P., Gilmour, K. C., Ifversen, M., Langenskiold, C., Machaczka, M.,
Nagvi, A., Payne, J., Perez-Martinez, A., Sabel, M., Unal, E., Unal, S,
Winiarski, J., Nordenskjold, M., Ljunggren, H. G., henter, J. I. & Bryceson, Y.
T. 2013. Comparison of primary human cytotoxic T-cell and natural ~ Killer
cell responses reveal similar molecular requirements for Iytic granule
exocytosis but differences in cytokine production. Blood, 121 (8): 345-1356.

Chng, W. J., Tan, G. B. & Kuperan, P. 2004. Establishment of Adult  Peripheral
Blood Lymphocyte Subset Reference Range foran  Asia  Population by
Single-Platform Flow Cytometry: Influence of Age, Sex and Race and
Comparison with Other  Published Studies. Clinical and Diagnostic
Laboratory Immunology, 11 (1):168-173.

Cholujova, D., Jakubikova, J., Kubes, M., Arendacka, B., Sapak, M., lhnatko, R. &
Sedlak, J. 2008. Comparative study of four fluorescent probes for evaluation
of natural killer cell cytotoxicity assays. Immunobiology. 213: 629-640.

Chowdhury, F. Z., Estrada, L. D., Murray, S., Forman, J. & Farrar, D. 2014.
Pharmacological Inhibition of TPL2/MAP3K8 Blocks Human Cytotoxic T
lymphocyte Effector Functions. PloS One, 9(3): 1-10.

Claus, M., Greil, J. & Watzl, C. 2009. Comprehensive analysis of NK cell function in
whole blood samples. Journal of Immunological Methods. 341: (154-164).

91



Commins, S. P., Borish, L. & Steinke, J. W. 2010. Immunologic messenger molecules:
Cytokines, interferons and chemokines. Journal of Allergy and Clinical
Immunology, 125(2): S53-S72.

Corrales, J. J., Almeida, M., Martin-Martin, L., Miralles, J. M. & Orfao, A. 2014.
Testosterone Replacement Therapy in Hypogonadal Men is  Associated
with Increased Expression of LAMP-2 (CD107b) by Circulating Monocytes
and Dendritic Cells. Clinical Endocrinology, 80 (4); 577-584.

Cox, S. E. Arthur, P., Kirkwood, B. R., Yeboah-Antwi, K. & Riley, E. M.
2006.Vitamin A supplementation increases ratios of proinflammatory to anti-
inflammatory cytokine responses in pregnancy and lactation. Clinical and
Experimental Immunology, 144: 392-400.

de Arquer, G. R., Pena, R., Cabrera, C. Coma, G., Ruiz-Hernandez, R., Guerola, R.,
Clotet, B., Ruiz, L., Este, J. A, Calle, M. L. & Bofill, M. 2007. Skewed
expression and up-regulation of the IL-12 and IL-18 receptors in resting and
activated CD4 T cells from HIV-1-infected patients. Journal of Leukocyte
Biology, 82: 72-78.

De Leon-Nava, M. A., Nava, K., Soldevila, G., Lopez-Grego, L., Chavez-Rios, J. R.,
Vargas-Villavicencio, J. A. & Morales-Montor, J. 2009. Immune sexual
dimorphism: Effect of gonadal steroids on the expression of cytokines, sex
steroid receptors, and lymphocyte proliferation. Journal of Steroid
Biochemistry & Molecular Biology, 113: 57-64.

Department of Health, UK (2014). National Diet and Nutrition Survey: results from
Years 1 to 4 (combined) of the rolling programme for 2008 and 2009 to
2011 and 2012.
https://www.gov.uk/government/uploads/system/uploads/attachment _data/file
[310997/NDNS Y1 to 4 UK report Executive summary.pdf
(accessed August 2015)

Desbarats, J., Wade, T., Wade, W. F. & Newell, M. K. 1999. Dichotomy
between naive and memory CD4+ T cell responses to Fas engagement.
Proceedings of the National Academy of Sciences, 96: 8104-8109.

de Winter, J. C. F. 2013. Using the Student’s t-test with extremely small
sample sizes, Practical Assessment, Research & Evaluation, 18 (10).
Retrieved from http//:www.pareonline.net

Dharmarathna, S. L. C. A., Wickramsinghe, S., Waduge, R. N., Rajapakse, P.V. J. &
Kularatne, S. A. M. 2013. Does Carica papaya leaf-extract increase the
platelet count? An experimental study in a murine model. Asian Pacific
Journal of Tropical Biomedicine, 3 (9): 720-724.

Dodd, L. J., Al-Nakeeb, Y., Nevill, A. & Forshaw, M. J. 2010. Lifestyle risk factors of
students: A cluster analytical approach. Preventive Medicine 51; 73-77.

92


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/310997/NDNS_Y1_to_4_UK_report_Executive_summary.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/310997/NDNS_Y1_to_4_UK_report_Executive_summary.pdf

Dolff, S., Abdulahad, W. H., Westra, J., van der Meer, B. D., Limburg, P. C.,
Kallenberg, C. G. M. & Bijl, M. 2011. Increase in IL-21 producing T-cells in
patients with systemic lupus erythematosus. Arthritis Research & Therapy,
13: 1-10.

Donsky, H., Coyle, S., Scosyrev, E. & Messing, E. M. 2014. Sex differences in
incidence and mortality of bladder and kidney cancers: National
estimates from 49 countries. Urologic Oncology: Seminars and Original
Investigations, 32 (1): 40.e23-40.e31.

Dorak, M. T. & Karpuzoglu, E. 2012. Gender differences in cancer susceptibility:
an in adequately addressed issue. Frontiers in Genetics, 3 (268): 1-11.

Dragsted, L. O., Krath, B., Ravn-Haren, G., Vogel, U. B., Vinggaard, A. M., Jensen, P.
B., Loft, S., Rasmussen, S. E., Sandstrom, B. M. & Pedersen, A. 2006.
Biological effects of fruit and vegetables. Proceedings of the Nutrition
Society, 65: 61-67.

Dronca, R. S., Markovic, S. N., Holtan, S. G. & Porrata, L. F. 2011. Neuro-
endocrine-immune Crosstalk and Implications for Cancer Therapy.
Journal of Cell Science & Therapy, 2 (2): 1-7.

Ehl, S., Bischoff, R., Ostler, T., Vallbracht, S., Schulte-Monting, J., Poltorak, A. &
Freundenberg, M. 2004. The role of Toll-like receptor 4 versus interleukin-12
in immunity to respiratory syncytial virus. European Journal of Immunology,
34:1146-1153.

Eidukaite, A., Siaurys, A. & Tamosiunas, V. 2004.Differential expression of
KIR/NKAT2 and CD94 molecules on decidual and pheripheral blood CD56
bright and CD56 dim natural killer cell subsets. Fertility and Sterility, 81:
863-868.

Elpek, K. E., Rubinstein, M. P., Bellemare_Pelletier, A., Goldrath, A. W. & Turley,
S. J. 2010. Mature natural killer cells with ~ phenotypic ~ and  functional
alterations accumulate upon sustained stimulation with I1L-15/ IL-15Ra
complexes. Proceedings of the National Academy of Sciences, 107 (50):
21647-21652.

Englberger, L., Darnton-Hill, 1., Coyne, T., Fitzgerald, M. H. & Marks, G. C. 2003.
Carotenoid-rich bananas: A potential food source for alleviating vitamin A
deficiency. Food and Nutrition Bulletin, 24 (4): 303-318.

Ensom, M. H. H. 2000. Gender-Based Differences and Menstrual Cycle-
Related Changes in Specific Diseases: Implications for
Pharmacotherapy. Pharmacotherapy, 20 (5): 523-539.

Erdman, S. E. & Poutahidis, T. 2010. Cancer inflammation and regulatory T cells.
International Journal of Cancer, 127: 768- 779.

93



Faint, J. M., Annels, N. E., Curnow, S. J., Shields, P., Pilling, D., Hislop, A. D., Wu,
L., Akbar, A. N., Buckley, C. D., Moss, P. A., Adams, D. H., Rickinson, A. B.
& Salmon, M. 2001. Memory T Cells Constitute a Subset of the Human
CD8+CD45RA+ Pool with Distinct Phenotypic and Migratory Characteristics.
Journal of Immunology, 167: 212-220.

Fang, Z., Hua, Z., Changying, L., Jianmin, W., Chengjuan, L., Kangli, X. & Jing, C.
2013. High Level of CD4+ CD25+ CD127- Treg Cells in Dononr Graft is
Associated with a Low Risk of a GVDH after allo-HSCT for Children with
Hematologic Malignancies. Journal of Cell Science and Therapy, 4 (3): 1-5.

Farges, M.C., Minet-Quinard, R., Walrand, S., Thivat, E., Ribalta, J., Winklhofer-
Roob, B., Rock, E. & Vasson, M. P. 2012. Immune status is more affected
by age than by carotenoid depletion-repletion in healthy human subjects.
British Journal of Nutrition, 108: 2054-2065.

Fehniger, T. A., Cooper, M A., Nuovo, G. J., Cella, M., Facchetti, F., Colonna, M. &
Caligiuri, M. A. 2003. CD56 ™9 natural killer cells are present in human
lymph nodes and are activated by T cell-derived IL-2: a potential new link
between adaptive and innate immunity. Blood, 101 (8): 3052-3057.

Ferlazzo, G., Tsang, M. L., Moretta, L., Melioli, G., Steinman, R. M. & Munz, C.
2002. Human Dendritic Cells Activate Resting Natural Killer (NK) Cells and
Are Recognized via the NKp30 Receptor by Activated NK Cells. The Journal
of Experimental Medicine, 195: 343-351.

Fitzgerald, D. C., Zhang, G. X., Yu, S., Cullimore, M. L., Zhao, Z. & Rostami, A
2012 Intravenous tolerance effectively overcomes enhanced pro-
inflammatory  and experimental autoimmune encephalomyelitis
severity in the absence of IL-12 receptor signalling. Journal of
Neuroimmunology, 247: 32-37.

Fryburg, D. A., Mark, R. J., Griffith, B. P., Askenase, P. W. & Patterson, T. F. 1995.
The Effect of Supplemental Beta-Carotene on Immunologic Indices in patients
with AIDS: A Pilot Study. Yale Journal of Biology and Medicine, 68: 19-23.

Fukuda, M. 1991. Lysosomal Membrane Glycoproteins, Structure, Biosynthesis,
and Intracellular Trafficking. The Journal of Biological Chemistry, 266 (32):
21327-21330.

Furuke, K., Shiraishi, M., Mostowki, H.S. & Bloom, E. T. 1999. Fas Ligand
Induction in Human NK Cells Is Regulated by Redox Through a Calcineurin-
Nuclear Factors of Activated T Cell-Dependent Pathway. The Journal of
Immunology, 162: 1988-1993.

Garcia-Bilo, B., Roke, K., Mutch, D. M., EI-Sohemy, A. & Badawi, A. 2012.
Association  between circulating ascorbic acid, a-tocopherol, 25-
hydroxyvitamin D, and cytokine concentrations in young adults: a cross-
sectional study. Nutrition & Metabolism, 9: 102.

94



Giglio, T., Imro, M. A,, Filaci, G., Scudeletti, M., Puppo, F., De Cecco, L., Indiveri, F.
& Costantini, S. 1994. Immune cell circulating subsets are affected by gonadal
function. Life Sciences, 54: 1305-1312.

Gleicher, N. & Barad, D. H. 2007. Gender as risk factor for autoimmune
diseases. Journal of Autoimmunity, 28: 1-6.

Glidden, L. M., Urbano, R. C., & Hodapp, R. M. 2011. International Review of
Research in Mental Retardation: Developmental Epidemiology of Mental
Retardation and Developmental Disabilities, (Vol. 33). Academic Press.

Gold, S. M., Chalifoux, S., Giesser, B. S. & Voskuhl, R. R. 2008. Immune modulation
and increased neurotrophic factor production in multiple sclerosis patients
treated with testosterone. Journal of Neuroinflammation, 5:32.

Gounaris, E., Blatner, N. R., Dennis, K., Magnusson, F., Gurish, M. F., Strom, T. B.,
Beckhove, P., Gounari, F. & Khazaie, K. 2009. T-  Regulatory Cells Shift
from a Protective Anti-Inflammatory to a  Cancer-Promoting
Proinflammatory Phenotype in Polyposis. Cancer Research, 69 (13): 5490-
5497,

Groscurth, P. & Filgueira, L. 1998. Killing Mechanisms of Cytotoxic T
Lymphocytes. News on Physiological Science, 13: 17-21.

Grossman, C. J. 1985. Interactions Between the Gonadal Steroids and the Immune
System. Science, 227 (4684): 257-261.

Grossman, W. J., Verbsky, J. W., Tollesfsen, B. L., Kemper, C., Atkinson, J. P. & Ley,
T. J. 2004. Differential expression of granzymes A and granzymes B in human
cytotoxic lymphocyte subsets and T regulatory cells. Blood, 104 (9): 2840-
2848.

Han, S. N. & Meydani, S. N. 2000. Anitoxidants, Cytokines, and Influenza
Infection in Aged Mice and Elderly Humans. The Journal of Infectious
Diseases, 182: S74-S80.

Han, K. P., Zhu, X., Liu, B., Jeng, E., Kong, L., Yovandich, J. L., Vyas, V. V.,
Marcus, W. D., Chavaillaz, P. A., Romero, C. A., Rhode, P. R. & Wong,
H. C. 2011. IL-15: IL-15 receptor alpha superagonist complex: High-level co-
expression in recombinant mammalian cells, purification and characterization.
Cytokine, 56: 804-810.

Hao, S., Zhao, J., Zhou,J., Zhao,S., Hu, Y. & Hou, Y. 2007. Modulation of 17p-
estradiol on the number and cytotoxicity of NK cells in vivo related to MCM
and activating receptors. International Immunopharmacology, 7: 1765-1775.

Hao, S., Li, P., Zhao, J.,, Hu, Y. & Hou, Y. 2008. 17p-Estradiol Suppresses
Cytotoxicity and Proliferative Capacity of Murine Splenic NK1.1* Cells.
Cellular & Molecular Immunology, 5 (5): 357-364.

95



Hassin, D., Garber O. G., Meiraz, A., Schiffenbauer, Y. S. & Berke, G. 2011.
Cytotoxic T lymphocyte perforin and Fas ligand working in concert even
Fas ligand lytic action is still not detectable. Immunology, 133(2): 190-196.

Heber, D. 2004. Vegetables, fruits and phytoestrogens in the prevention of diseases.
Journal of Postgraduate Medicine, 50 (2): 145-149.

Hesslein, D. G., Aguila, H. L. & Horowitz, M. C. 2011. The Adaptive Immune
Response. In J., Lorenzo, Y., Choi, M., Horowitz & H. Takayanagi (Eds.),
Osteoimmunology: Interactions of the Immune and Skeletal Systems (pp. 43-
80). Academia Press.

Hewagama, A., Patel, D., Yarlagadda, S., Strickland, F. M. & Richardson, B. C. 20009.
Stronger inflammatory/cytotoxic T cell response in women identified by
microarray analysis. Genes & Immunity, 10: 509-516.

Hirokawa, K., Utsuyama, M., Hayashi, Y., Kitagawa, M., Makinodan, T., & Fulop,
T. 2013. Slower immune system aging in women versus men in the
Japanese population. Immunity & Ageing, 10: 1-9.

Horstmann, M., Witthuhn, R., Falk, M. & Stenzl, A. 2008. Gebder-Specific
Differences in Bladder Cancer: A Retrospective Analysis. Gender Medicine, 5
(4): 385-394.

Hughes, D. A., Wright, A. J. A., Finglas, P. M., Peerless, A. C. J., Bailey, A. L.,
Astley, S. B., Pinder, A. C. & Southon, S. 1997. The effect of B-carotene
supplementation on the immune function of blood monocytes from healthy
male nonsmokers. Journal of Laboratory and Clinical Medicine, 129 (3): 09-
317.

Hughes Jr., T. K., Rady, P. L. & Smith, E. M. 1998. Potetntial for the effects of
anabolic steroid abuse in the immune and neuroendocrine axis. Journal of
Neuroimmunology, 83: (162-167).

Inserra, P. F., Jiang, S., Solkoff, D., Lee, J., Zhang, Z., Xu, M., Hesslink, R., Wise, J. &
Watson, R. R. 1999. Immune Function in Elderly Smokers and
Nonsmokers Improves During Supplementation with  Fruit and
Vegetable Extracts. Integrative Medicine, 2(1): 3-10.

Invernizzi, P., Miozzo, M., Persani, L., Batterzzati, P. M., Zuin, M., Lucchi, S.,
Meroni, P. L., Marasini, B., Zeni, S., Watnik, M., Grati, F. R., Simoni, G.,
Gershwin, M. E. & Podda, M. 2005. X chromosome Monosomy: A Common
Mechanism for  Autoimmune Diseases. The Journal of Immunology, 175
(1): 575-578.

Invernizzi, P., Miozzo, M., Ortelt-Prigione, S., Merone, P. L., Persani, L., Selmi, C.,

Batterzzati, P. M., Zuin, M., Lucchi, S. P. M., Zuin, M., Lucchi, S., Marasini,
B., Zeni, S., Watnik, M., Tabano, S., Maitz, S., Gershwin, M. E. & Podda,

96



M. 2007. X monosomy in female systemic lupus erythematosus. Annals of
the New York Academy of Sciences, 1110:84-91.

Jara, L. J., Navarro, C., Medina, G., Vera-Lastra, O. & Blanco F. 2006. Immune-
neuroendocrine interactions and autoimmune diseases. Clinical &
Developmental Immunology, 13: 109-123.

Jedema, 1., Van der Werff, N. M., Barge, R. M. Y., Willemze, R. & Falkenburg, J.
H. F. 2004. New CFSE-based assay to determine suscepbility to lysis by
cytotoxic T cells of leukemic precursor cells within a heterogenous target cell
population. Blood, 103 (7): 2677-2682.

Jofe, M. I, Sukha, N. R. & Rabson, A. R. 1983. Lymphocyte Subsets in
Measles: Depressed helper/inducer subpopulation reversed by in vitro
treatment with levamisole and ascorbic acid. The Journal of Clinical
Investigation, 72(3): 971-980.

Juarez-Rojop, I. E., Diaz-Zagoya, J. C., Ble-Castillo, J. L., Miranda-Osorio, P. H,
Castell-Rodriguez, C. A., Rodrigiex-Hernandez, A., Aguilar-Mariscal, H.,
Ramon-Frias, T. & Bermudez-Ocana, D. Y. 2012. Hypoglycemic effect of
Carica papaya leaves in streptozotocin-induced diabetic rats. BMC
Complementary and Alternative Medicine, 12: 1-11.

Kanda, N & Tamaki, K. 1999. Estrogen enhances immunoglobulin production by
human PBMCs. Journal of Allergy and Clinical Allergy, 103 (2 Pt 1): 282-
288.

Kane, K. L., Ashton, F. A., Scmitz, J. L. & Folds, J. D. 1996. Determinationof Natural
Killer Cell Function by Flow Cytometry. Clinical and Diagnostic Laboratory
Immunology, 3: 295-300.

Kassu, A., Tsegaye, A., Petros, B., Wolday, D., Hailu, E., Tilahun, T., Hailu, B.,
Roos, M. T. L., Fontanet, A. L., Hamann, D. & De Wit, T. F. R.. 2001.
Distribution of Lymphocyte Subsets in Helathy Human Immunodeficiency
Virus-Negative  Adult Ethiopians from Two Geographic Locales.
Clinical and Diagnostic  Laboratory Immunology, 8 (6): 1171-1176.

Kelly, C. & Gangur, V. 2009. Sex Disparity in Food Allergy: Evidence from the
PubMed Database. Journal of Allergy, 2009: 1-7.

Khurana, D. & Leibson, P. J. Regulation of lymphocyte-mediated killing by GTP-
binding proteins. Journal of Leukocyte Biology, 73 (3): 333-338.

Kim, J. 2014. Experiences of Health related Lifestyles in High Body Fat but non-obese
female college students in Korea. Osong public Health and Research
Perspectives (2014): 1-15.

Kim, Y. S., Maslinski, W., Zheng, X. X., Stevens, A. C., Li, X. C., Tesch, G. H,,
Kelley, V. R. & Strom, T. B. 1998. Targeting the IL-15 Receptor with an

97



Antagonist IL-15 Mutant/ Fc y2a Protein Blocks Delayed-Type
Hypersensitivity. Journal of Immunology, 160: 5742-5748.

Klein, L. 2000. Hormones and mating system affect sex and species differences in
immune function among vertebrates. Behavioural Processes 51: 149-166.

Kocar, I. H., Yesilova, M., Ozata, M., Turan, M., Sengul, A. & Ozdemir, I. C. 2000.
The effect of testosterone replacement treatment on immunological
features of patients with Klinefelter’s syndrome. Clinical and Experimental
Immunology, 121: 448-452.

Koch, S., Larbi, A., Derhovanessian, E., Ozcelik, D., Naumova, E. & Pawelec, G.
2008. Multlparameter flow cytometrlc analy5|5 of CD4 and CD8 T cell
subsets in young and old people. Immunity & Ageing, 5:6.

Kraaji, M. D., Vereyken, E. J. F., Leenen, P. J. M., van den Bosch, T. P. P., Rezaee, F.,
Betjes, M. G. H., Baan, C. C. & Roshwani, A. T. 2014. Human
monocytes produce interferon-gamma upon stimulation with LPS. Cytokine,
67: 7-12.

Kueviakoe, |. M., Segbena, A. Y., Imbert, M., David, M. & Plonquet, A. 2012.
Lymphocyte subsets reference values for healthy adults in Togo.
International Journal of Medicine and Medical Sciences, 2 (4): 103-107.

Kumru, S., Godekmerdan, A. & Yilmaz, B. 2004. Immune effects of surgical
menopause and estrogen replacement therapy in peri- menopausal women.
Journal of Reproductive Immunology, 63: 31-38.

Lako, J., Trenerry, C., Wahlqgvist, M., Wattanapenpaiboon, N., Sotheeswaran, S. &
Premier, R. 2007. Phytochemical flavanols, carotenoids and the antioxidant
properties of a wide selection of Fijian fruit, vegetables and other readily
available foods. Food Chemistry, 101 (4): 1727-1741.

Lam, P. F. & Zaipun, M. Z. 1987. Changes associated with different stages of
harvesting and ripening of eksotika papaya at ambient temperatures. MARDI
Res. Bull., 15(1): 21-26.

Lampe, J.W. 1999. Health effects of vegetables and fruit: assessing mechanisms of
action in human experimental studies. American Journal of Clinical Nutrition.
70: 4755-4905.

Lazuardi, L., Jenewein, B., Wolf, A. M., Pfister, G., Tzankov, A. & Grubeck-
Loebenstein, B. 2005. Age-related loss of naive T cells and dysregulation of
T-cell/ B-cell interactions in human lymph nodes. Immunology, 114: 37-43.

Lee, B. W., Yap, H. K., Chew, F. T., Quah, T. C., Prabhakaran, K., Chan, G. S. H.,
Wong, S.C. & Seah, C. C. 1998. Age-and Sex-Related Changes in
Lymphocyte Subpopulations of Healthy Asian Subjects: From Birth to
Adulthood. Cytometry (Communications in Clinical Cytometry), 26:8-15.

98



Lee, C. Y. J. & Wan, J. M. F. 2000. Vitamin E Supplemetation Improves Cell-
Mediated Immunity and Oxidative Stress of Asian Men and Women. The
Journal of Nutrition, 130 (12): 2932-2937.

Lee, S. H., Bar-Haim, E., Goldberger, O., Reich-Zeliger, S., Vadai, E., Tzehoval, E,
& Eisenbach, L. 2004. Expression of FasL by tumor cells does not abrogate
anti-tumor CTL function. Immunology Letters, 91: 119-126.

Liam, C. K., Pang, Y. K., Leow, C. H., Poosparajah, S. & Menon, A. 2006. Changes
in the distribution of lung cancer cell types and patient demography in a
developing multiracial Asian country: Experience of a university
teaching hospital. Lung Cancer, 53 (1): 23-30.

Lim, R. H. & Kobzik, L. 2010. Principles of Gender-Specific Medicine (2  Edition),
Gender Differences in Asthma (pp. 215-224). Boston: Elsevier Academia
Press.

Liu, Q., Suzuki, K., Nakaji, S. & Sugawara, K. 2000. Antioxidant activities of natural
9-Cis and synthetic all-Trans PB-Carotene assessed by human neutrophil
chemiluminescence. Nutrition Research, 20(1): 5-14.

Liu, R., Bai, Y. Vollmer, T. L., Bai, X. F., Jee, Y., Tang, Y., Campagnolo, D. I,
Collins, M., Young, D. A, Cava, A. L. & Shi, F. D. 2008. IL-21 receptor
expression determines the temporal phases of experimental autoimmune
encephalomyelitis. Experimental Neurology, 211: 14-24,

Low, C. & Maretzki, A. N. 1982. Papaya. Honolulu (HI): University of
Hawaii. 3 p. (Commodity Fact Sheets; CFS-PA-1A).

Luci, C. & Tomsello, E. 2008. Natural killer cells: Detection of stress. The
International Journal of Biochemistry & Cell Biology, 40: 2335-2340.

Macatonia, S. E., Patterson, S. & Knight, S. C. 1991. Primary proliferative T-cell
responses to HIV induced in vitro by human dendritic cells. Immunology, 74:
399-406.

MacPherson, G. & Austyn, J. 2012. Exploring Immunology: Concepts and Evidence
(1% Edition). Wiley-Blackwell.

Majek, O., Gondos, A., Jansen, L., Emrich, K., Holleczek, B., Katalinic, A., Nennecke,
A., Eberle, A. & Brenner, H. 2013. Sex Differences in Colorectal Cancer
Survival: Population-Based Analysis of 164, 996 Colorectal Patients in
Germany. PloS One, 8(7): 1-7.

Mallampalli, M. P., Davies, E., Wood, D., Robertson, H., Polato, F., Carter, C.L.
2013. Role of environment and sex differences in the development of
autoimmune diseases: a roundtable meeting report. Journal of Women's
Health, 22(7): 578-586

99



Marek, N., Mysliwska, J., Raczynska, K. & Trzonkowski, P. 2010. Membrane
potetntial of CD4+ T cells is a subset specific feature that depends on the
direct cell-to-cell contacts with monocytes. Human Immunology, 71: 666-
675.

Maskarinec, G., Morimoto, Y., Takata, Y., Murphy, S. P. & Stanczyk, F. Z. 2005.
Alcohol and dietary fibre intakes affect cisculating sex hormones among
premenopausal women. Public Health Nutrition, 9 (7): 875-881.

Matalka, K. Z. 2003. The effect of estradiol, but not progesterone, on the
production of cytokines in stimulated whole blood, is concentration-
dependent. Neuroendocrinology Letters, 24 (3/4): 185-191.

Matirosyan, A., Von Bargen, K., Arce Gorvel, V., Zhao, W., Hanniffy, S., Bonnardel,
J., Meresse, S. & Gorvel, J. P. 2013. In Vivo Identification and
Characterization of CD4+ Cytotoxic T Cells Induced by Virulent
Brucella abortus Infection. PloS One, 8 (12): 1-10.

Mendes, R., Bromelow, K. V., Westby, M., Galea-Lauri, J.,, Smith, I. E,
O’Brien, M. E. R. & Souberbielle, B. E. 2000. Flow Cytometric
Visualisation of Cytokine Production by CD3-CD56+ NK Cells and
CD3+CD56+ NK-T Cells in Whole Blood. Cytometry, 39: 72-78.

Meuth, S. G., Herrmann, A., M., Simon, O. J., Siffrin, V., Melzer, N., Bittner, S,
Meuth, P., Langer, H. F., Hallermann, S., Bolakow, N., Herz, J., Munsch, T.,
Landgraf, P., Aktas, O., heckmann, M., Lessmann, V., Budde, T.,
Kieseier, B. C., Zipp, F. & Wiendl, H. 2009. Cytotoxic CD8+T Cell-
Neuron Interactions: Perforin-Dependent Electrical Silencing Precedes But is
Not Casually Linked to Neuronal Cell Death. The Journal of Neuroscience,
29(49): 15397-154009.

Mhatre, S., Madkaikar, M., Ghosh, K., Desai, M., Pujari, V. & Gupta, M. 2014. Rapid
flow cytometry based cytotoxicity assay for evaluation of NK cell function.
Indian Journal of Experimental Biology, 52: 983-988.

Miller, J. S., Alley, K. A. & McGlave, P. 1994. Differentiation of Natural Killer (NK)
Cells From Human Primitive Marrow Progenitors in a Stroma-Based Long-
term Culture System: Identification of a CD34+7+ NK Progenitor. Blood,
83:2594-2601.

Mucida, D., Husain, M. M., Muroi, S., van Wijk, F., Shinnakasu, R., Naoe, Y., Reis,
B. S., Huang, Y., Lambolez, F., Docherty, M., Attinger, A., Shui, J. W., Kim,
G., Lena, C. J., Sakaguchi, S., Miyamoto, C., Wang, P., Atarashi, K., Park,
Y., Nakayama, T., Honda, K., Ellmeier, W., Kronenberg, M., Taniuchi, . &
Cheroutre, H. 2013. Transcriptional reprogramming of mature CD4+ helper
T cells generates distinct MHC class-11 restricted cytotoxic T lymphocytes.
Nature Immunology, 14 (3): 281-289.

100



Muraro, P. A., Pette, M., Bielekova, B., McFarland, H. F. & Martin, R. 2000. Human
Autoreactive CD4+ T Cells from Naive CD45RA+ and Memory CD45RO+
Subsets Differ with Respect to Epitope Specificity and Functional Antigen
Avidity. The Journal of Immunology, 164: 5474-5481.

Murata, T., Tamai, H, Morinobu, T., Manago, M, Takenaka, H., Hayashi, K. & Mino,
M. 1994. Effect of long-term administration of B-carotene onlymphocyte
subsets in humans. The American Journal of Clinical Nutrition, 60: 597-
602.

Nag, M. 1994. Beliefs and pracices about food during pregnancy. Economic and
Political Weekly, India. September 10, pp. 2427-2438.

Nakaya, M., Tachibana, H. & Yamada, K. 2006. Effect of Estrogens on the Interferon-
y Producing Cell Population of Mouse Splenocytes. Bioscience,
Biotechnology and Biochemistry, 70 (1): 47-53.

Nantz, M. P., Rowe, C. A., Nieves, C. Jr. & Percival, S. S. 2006. Immunity and
Antioxidant Capacity in Humans Is Enhanced by Consumption of a Dried,
Encapsulated Fruit and Vegetable Juice Concentrate. The Journal of
Nutrition, 136: 2606-2610.

Nayak, B. K. (2010). Understanding the relevance of sample size calculation. Indian
Journal of Ophthalmology, 58(6), 469-470. doi:10.4103/0301-4738.71673

Ngo, S.T., Steyn, F. J. & McCombe, P.A. 2014. Gender differences in autoimmune
disease. Frontiers in Neuroendocrinology, 35 (3): 347-369.

Nieman, D. C., Henson, D. A., McAnulty, S. R., McAnulty, L., Swick, N. S., Utter,
A. C., Vinci, D. M., Opiela, S. J. & Morrow, J. D. 2002. Influence of
vitamin C supplementation on oxidative ~ and immune changes after an
ultramarathon. Journal of Applied Physiology, 92 (5): 1970-1977.

Nishimoto, S., Muranaka, A., Nishi, K., Kadota, A. & Sugahara, T. 2012.
Imunomodulatory effects of citrus fruit auraptene in vito and in vivo.
Journal of Functional Foods, 4: 883-890.

Okada, H., Nakajima, T., Sanezumi, M., Ikuta, A., Yasuda, K. & Kanzaki, H.
2000. Progesterone Enhances Interleukins-15 Production by Human
Endometrial Stromal Cells in Vitro. The Journal of Clinical ~ Endocrinology
& Metabolism, 85 (12): 4765-4770.

O’Keeffe, P. & Patel, J. 2007. Women and Lung Cancer. Seminars in Oncology
Nursing, 24 (1): 3-8.

Okhrimenko, A., Grun, J. R., Westendorf, K., Fang, Z., Reinke, S., von Roth, P.,
Wassilew, G., Kuhl, A.A., Kudernatsch, R., Demski, S., Scheibenbogen, C.,
Tokoyoda, K., McGrath, M. A., Raftery, M. J., Schonrich, G., Serra, A.,
Chang, H. D., Radbruch, A. & Dong, J. 2014. Human memory T cells from

101



the bone marrow are resting and maintain long-lasting systemic memory.
Proceedings of the National Academy of Sciences, 11 (25): 9229-9234.

Olsen, S. K., Ota, N., Kishishita, S., Kukimoto-Niino, M., Murayama, K., Uchiyama,
H., Toyama, M., Terada, T., Shirouzu, M., Kanagawa, O. & Yokoyama, S.
2007. Crystal Structure of the Interleukin-15. Interleukin-15 Receptor o
Complex: Insights into Trans and Cis Presentation. The Journal of Biological
Chemistry, 282: 37191-37204.

Otsuki, N., Dang, N. H., Kumagai, E., Kondo, A., Iwata, S. & Morimoto, C. 2010.
Aqueous extract of Carica papaya leaves  exhibits anti-tumor activity and
immunonodulatory effects. Journal of Ethnopharmacology, 127: 760-767.

Palozza, P., Serini, S., Maggiano, N., Tringali, G., Navarra, P., Ranelletti, F. O. &
Calviello, G. 2005. B-Carotene Downregulates the Steady-State and
Heregulin-a-Induced COX-2 Pathways in Colon Cancer Cells. The Journal of
Nutrition, 135: 129-136.

Palu, A. K., Kim, A. H., West, B. J., Deng, S., Jensen, J. & White, L. 2008. The effects
of Morinda citrofolia L. (noni) on the immune system: Its molecular
mechanisms of action. Journal of Ethnopharmacology, 115: 502-506.

Parham, P. 2009. The Immune System (3™ Edition), Elements of the Immune System
and their roles in Defense (pp. 1-28). Taylor & Francis.

Park, K. H., Park, H., Kim, M., Kim, Y., Han, K. & Oh, E. J. 2013. Evaluation of
NK Cell Function by Flowcytometric Measurement and Impedance Based
Assay Using Real-Time Cell Electronic Sensing System. BioMed
Research International, 2013: 210726.

Pelletier, M., Bouchard, A. & Girard, D. 2004. In y chain (yc) Vivo and In Vitro roles
of IL-21 in Inflammation. Journal of Immunology, 173: 7521-7530.

Pierdominici, M., Maselli, A., Colasanti, T., Giammariolo, A. M., Delunardo, F.,
Vacirca, D., Sanchez, M., Giovannetti, A., Malorni, W. & Ortona, E. 2010.
Estrogen receptor profiles in ~ human  peripheral blood lymphocytes.
Immunology Letters. 132: 79-85.

Postma, D. S. 2007. Gender Differences in Asthma Development and Progression.
Gender medicine, 4 (2): S133-S146.

Prabhala, R. H., Garewal, H. S., Hicks, M. J., Sampliner, R. E. & Watson, R. R. 1991.
The Effects of 13-cis-Retinoci Acid and Beta-Carotene on Cellular Immunity
in Humans. Cancer, 67: 1556-1560.

Presky, D. H., Yang, H., Minetti, L. J., Chua, A. O., Nabavi, N., Wu, C. Y., Gately, M.
K. & Gubler, U. 1996. A functional interleukin 12 receptor complex is
composed of two B-type cytokine receptor subunits. Proceedings of the
National Academy of Sciences, 93: 14002-14007.

102



Quintero, O. L., Amador-Patarroyo, M. J., Montoya-Ortiz, G., Rojas-Villarraga, A.
& Anaya, J. M. 2012. Autoimmune disease and gender: Plausible
mechanismsfor the female predominance of autoimmunity. Journal of
Autoimmunity, 38: J109-J119.

Romee, R., Foley, B., Lenvik, T., Wang, Y., Zhang, B., Ankarlo, D., Luo, X., Cooley,
S., Vemeris, M., Walcheck, B. & Miller, J. 2013. NK cell CD16 surface
expression and function is regulated by a disintegrin and metalloprotease-17
(ADAML17). Blood, 121 (18): 3599-3608.

Rose, M. G. & Berliner, N. 2004. T-Cell Large Granular Lymphocyte Leukemia and
Related Disorders. The Oncologist, 9: 247-258.

Roth, M. D. 1994. Interleukin 2 Induces the Expression of CD45R0O and the Memory
Phenotype by CD45RA* Peripheral Blood Lymphocytes. The Journal of
Experimental Medicine, 179 (3): 857-864.

Rowley, J., Monie, A., Hung, C. F. & Wu, T. C. 2009. Expression of IL-15RA or an
IL-15/IL-15RA fusion on CD8+ T cells modifies adoptively transferred T cell
function in cis. European Journal of Immunology, 39 (2): 491-506.

Rudy, B. J., Wilson. C. M., Durako, S., Moscicki, A. B., Muenz, L. & Douglas, S. D.
2002. Peripheral Blood Lymphocyte Subsets in Adolescents: a Longitudinal
Analysis from the REACH Project. Clinical and Vaccine Immunology, 9 (5):
959-965.

Saini, R. V., Wilson, C., Finn, M. W., Wang, T., Krensky, A. M. & Clayberger, C.
1991. Granulysin Delivered by Cytotoxic Cells Damages Endoplasmic
Reticulum and Activates Caspase-7 in Target Cells. The Journal of
Immunology, 186: 3497-3504.

Sallusto, F., Lenig, D., Forster, R., Lipp, M. & Lanzavecchia, A. 1999. Two subsets of
memory T lymphocytes with distinct homing potentials and effector functions.
Nature, 401: 708-712.

Samarasinghe, S., Mancao, C., Pule, M., Nawroly, N., Karlsson, H., Brewin, J.,
Openshaw, P., Gaspar, H. B., Veys, P. & Amrolia, P. J. 2010. Functional
characterization of alloreactive T cells identifies CD25 and CD71 as optimal
targets for a clinically applicable allodepletion strategy. Blood, 115 (2): 396-
407.

Sanfey, H. 2010. Principles of Gender-Specific Medicine. In M. J. Legato (Ed.),
Gender-Specific Issues in Organ Transplantation (pp. 657-675). Academic
Press.

Santos, M. S., Gaziano, J. M., Leka, L. S., Beharka, A. A., Hennekens, C. H. &
Meydani, S. N. 1998. p-Carotene-induced enhancement of natural killer cell
activity in elderly men: an investigation of the role of cytokines. The
American Journal of Clinical Nutrition, 68: 164-170.

103



Sato, Y., Akiyama, H., Suganuma, H., Watanabe, T., Nagaoka, M. H., Inakuma, T.,
Goda, Y. & Maitani, T. 2004. The Feeding of B-Carotene Down-Regulates
Serum IgE Levels and Inhibits the Type | Allergic Response in Mice.
Biological and Pharmaceutical Bulletin, 27 (7): 978-984.

Scherer, H. U. & Burmester, G. R. 2011. Adaptive immunity in rheumatic diseases-
Bystander or pathogenic player? Best Practice & Research Clinical
Rheumatology, 25: 785-800.

Schroder, K., Hertzog, P. J., Ravasi, T. & Hume, D. A. Interferon-y: an overview of
signals, mechanisms and functions. Journal of Leukocyte Biology, 75: 163-
189.

Schroderus, E., Jokinen, I., Koivula, M., Koskela, E., Mappes, T., Mills, S. C,,
Oksanen, T. A. & Poikonen, T. 2010. Intra- and Intrasexual Trade-Offs
between Testosterone and Immune System: Implications for Sexual and
Sexually Antagonistic Selection. The American Naturalist, 176 (4): E90-E87.

Seddiki, N., Santher-Nanan, B., Tangye, S. G., Alexander, S. I., Solomon, M., Lee, S.,
Nanan, R. & de Saint Groth B. F. 2006. Persistance of naive CD45RA+
regulatory T cells in adult life. Blood, 107 (7): 2830-2938.

Seif, F., Khoshmirsafa, M., Mousavi, M., Beshkar, P., Rafeian-Kopaei, M., Bagheri, N.
& Shirzad, H. 2014. Interleukin-21 Receptor Might be a Novel Therapeutic
Target for the Treatment of Rheumatoid Arthritis. Journal of Experimental
and Clinical Medicine, 6(2):57-6.

Segerstrom, S. C. & Miller, G. E. 2004. Psychological Stress and the Human Immune
System: A Meta-Analytic Study of 30 Years of Inquiry. Psychological
bulletin, 130 (4): 601-630.

Severi, G., Morris, H. A. & Maclnnis, R. J. 2006. Circulating Steroid Hormones and
the Risk of Prostate Cancer. Cancer Epidemiology, Biomarkers & Prevention,
15: 86-91.

Shames, R. S. 2002. Gender Differences in the Development and Function of the
Immune System. Journal of Adolescent Health, 30: 59-70.

Shanafelt, M. C., Yssel, H, Soderberg, C., Steinman, L., Adelman, D. C., Peltz, G. &
Lahesmaa, R. 1996. CD45 isoforms on human CD4+ T-cell subsets. Journal
of Allergy and Clinical Immunology, 98(2): 433-440.

Sheehan, N. L., van Heeswijk, R. P. G., Foster, B. C., Akhtar, H., Singhal, N., Seguin,
l., DelBalso, L., Bourbeau, M., Chauhan, B. M., Boulassel, M. R., Burger, D.
M., Lalonde, R. G. & Cameron, D. W. 2012. The Effect of B-Carotene
Supplementation on the  Pharmacokinetics of Nelfinavir and Its Active
Metabolite M8 in HIV-1-infected Patients. Molecules, 17: 688-702.

104



Sibi, P. I. & Varghese, P. 2014. In vivo immunomodulatory activity of Punica
Granatum Linn. Journal of Research in Ayurveda Pharmacy, 5 (2): 175-
178.

Sigal, L.J., Crotty, S., Andino, R. & Rock, K. L. 1999. Cytotoxic T-cell
immunity to virus-infected non-haematopoietic cells requires presentation of
exogenous antigen. Nature, 398: 77-80.

Sinha-Hikim, 1., Arver, S., Beall, G., Shen, R., Guerrero, M., Satler, F., Shikuma, C.,
Nelson, J. C., Landgren, B. M., Mazer, N. A. & Bhasin, S. 1998. The Use of a
Sensitive Equilibrium Dialysis Method for the Measurement of Free
Testosterone Levels in Healthy Cycling Women and in Human
ImmunodeficiencyVirus-Infected Women. Journal of Clinical Endocrinology
and Metabolism, 83 (4): 1312-1318.

Siroux, V., Curt, F., Oryszczyn, M. P., Maccario, J. & Kauffmann, F. 2004. Role of
gender and hormone-related events on IgE, atopy, and eosinophils in the
Epidemiological Study on the Genetics and Environment of asthma,
bronchial hyperresponsiveness and atopy. Journal of Allergy and Clinical
Immunology, 491-498.

Skak, K., Frederiksen, K. S. & Lundsgaard, D. 2007. Interleukin-21 activates human
natural killer cells and modulates their surface receptor expression.
Immunology, 123: 575-583.

Skinner, M. A. 2012. Wellness Foods Based on the Health Benefits of Fruit: Gold
Kiwifruit for Immune Support and Reducing Symptoms of Colds and
Influenza. Journal of Food and Drug Analysis, 20 (1): 261-264.

Smeltz, R. B. 2007. Profound Enhancement of the IL-12/IL-18 Pathway of IFN-y
Secretion in Human CD8+ Memory T Cell Subsets via IL-15. The Journal of
Immunology, 178: 4786-4792.

Somersalo, K., Anikeeva, N., Sims, T. N., Thomas, V. K., Strong, R. K., Spies, T.
Lebedeva, T., Sykulev, Y. & Dustin, M. L. 2004. Cytotoxic T lymphocytes
forman antigen-independent ring junction. The Journal of Clinical
Investigation, 113 (1): 49-57.

Soobitha, S., Tan, C. C, Kee, C.C., Ravindran, T, Mok, B. T, Prem, K. M., Adlin, A,
Noor, R. A. & Zakiah, I. 2013. Carica papaya Leaves Juice Significantly
Accelerates the Rate of Increase in Platelet Count among Patients with
Dengue Fever and Dengue Haemorrhagic Fever. Evidence-Based
Complementary and Alternative Medicine, 2013: 1-7.

Sorachi, K., Kumagai, S., Sugita, M. Yodoi, J & Imura, H. 1993. Enhancing effect of
17B-estradiol on human NK cell activity. Immunology Letters 36: 31-36.

Stewart, C. A., Metheny, H., lida, N., Smith, L., Hanson, M., Steinhagen, F., Leighty,
R., M., Roers, A., Karp, C. L., Muller, W. & Trinchieri, G. 2013. Interferon-

105



dependent IL-10 production by Tregs limits tumor Th17 inflammation. The
Journal of Clinical Investigation, 123 (11): 4859-4874.

Stopinska-Gluszak, U., Waligora, J., Grzela, T., Ghuszak, M., Jozwiak, J., Radomski,
D., Roszkowski, P. I. & Malejczyk, J. 2006. Effect ofestrogen/progesterone
hormone replacement therapy on natural killer cell cytotoxicity and
immunoregulatory cytokine release by peripheral blood mononuclear cells of
postmenopausal women. Journal of Reproductive Immunology, 69: 65-75.

Subenthiran, S., Choon, T. C., Cheong, K. K., Thayan, R., Teck, M. B,
Muniandy, P. K., Afzan, A., Abdullah, N. R. & Ismail, Z. 2013.
Carica papaya Leaves Juice Significantly Accelerates the Rate of
Increase in Platelet Count among  Patients with Dengue Fever and Dengue
Haemorrhagic Fever. Evident-Based Complementary and Alternative
Medicine, 2013: 1-7.

Summers, K. L., O’Donnell, J. L. & Hart, D. N. J. 1994. Co-expression of the
CD45RA and CD45RO antigens on T lymphocytes in chronic arthritis.
Clinical and Experimental Immunology, 97 (1): 39-44.

Suresh, S. 2015. Nursing Research and Statistics (2™ Edition). Elsevier Health
Sciences.

Su, L., Sun, Y., Ma, F., Lu, P, Huang, H. & Zhou, J. 2009. Progesterone
inhibits Toll-like receptor 4-mediated innate immune response in
macrophages by suppressing NF-xB activation and enhancing SOCS1
expression. Immunology Letters, 125: 151-155.

Tan, D, B. A., Fernandez, S., Price, P. & French, M. 2014. Impaired function of
regulatory T-cells in patients with chronic obstructive pulmonary disease
(COPD). Immunobiology, 2014:1- 5.

Texeira da Silva, J.A. Rashid, Z., Nhut, D. T., Sivakumar, D., Gera, A. Souza, M. T.
& Tennant, P. 2007. Papaya (Carica papaya L.) Biology and Biotechnology.
Tree and Forestry Science and Biotechnology, 1 (1): 47-73.

Tomkins, C. C. 2006. An Introduction to Non-parametric Statistics for Health
Scientists. University of Alberta Health Sciences Journal, 3 (1): 20-26.

Topham, N. J. & Hewitt, E. W. 2009. Natural killer cell cytotoxicity: how do they
pull the trigger? Immunology, 128: 7-15.

Too, L. K., Ball, H. J., McGregor, I. S. & Hunt, N. H. 2014. The pro-inflammatory
cytokine interferon-gamma is an important driver of neuropathology and
behavioural sequalae in experimental pneumococcal meningitis. Brain,
behaviour and Immunity, 40: 252-268.

Turvey, S. E. & Broide, D. H. 2010. Innate immunity. The Journal of Allergy and
Clinical Immunology, 125(2): S24-32.

106



Uppal, S. S., Verma, S. & Dhot, P. S. 2003. Normal Values of CD4 and CD8
Lymphocyte Subsets in Healthy Indian Adults and the Effects of Sex, Age,
Ethnicity, and Smoking. Cytometry Part B (Clinical Cytometry), 52B: 32-
36.

Urassa, W. K., Mbena, E. M., Swai, A. B., Gaines, H., Mhalu, F. S. & Biberfeld, G.
2003. Lymphocyte subset enumeration in HIV seronegative and HIV-1
seropositive adults in Dar es Salaam, Tanzania: determination of reference
values in males and females and comparison of two flow cytometric methods.
Journal of Immunological Methods, 277: 65-74.

Van Belle, T. & Grooten, J. 2005. IL-15 and IL-15Ra In CD4* T cell Immunity.
Archivum Immunologiae et Therapiae Experimentalis, 53: 115-126.

Varchetta, S., Oliviero, B., Mavilio, D., & Mondelli, M. U. 2013. Different
combinations of cytokines and activating receptor stimuli are required for
human natural killer cell functional diversity. Cytokine, 62: 58-63.

Verthelyi, D. 2001. Sex hormones as immunomodulators in health and disease.
International Immunopharmacology, 1: 983-993.

Vivier E. Tomasello E. Baratin M, Walzer T & Ugolini S. (2008). Functions of
natural killer cells. Nature Immunology, 9: 503-510.

Von Stebut, E. & Udey, M. C. 2005. Langerhans cells in cutaneous infections:
Cellular brudges between innate and adaptive immunity. Current Problems in
Dermatology, 13 (3): 167-172.

Wang, K. S., Frank. D. A. & Ritz, J. 2000. Interleukin-2 enhances the response of
natural Killer cells to in interleukin-12 through up-regulation of the
interleukin-12 receptor and STAT4. Blood, 95 (10): 3183-3190.

Watson, R. R., Prabhala, R. H., Plezia, P. M. & Alberts, D. S. 1991. Effect of p-
carotene on lymphocyte populations in elderly humans: evidence for a dose-
response relationship. The American Journal of Clinical Nutrition, 53: 90-94.

Wayne, D. W. 2005. Biostatistics: A foundation for analysis in the health sciences
(8™ Edition). London: Wiley.

Weiss, J. M., Subleski, J. J., Wigginton, J. M. & Wiltrout, R. H. 2007.
Immunotherapy of Cancer by IL-12-based Cytokine Combinations.  Expert
Opinion in Biological Therapy, 7(11): 1705-1721.

Whitacre, C. C. 2001. Sex differences in autoimmune disease. Nature Immunology, 2
(9): 777-780.

Whiteside, T. L. 2008. Cellular Immunology. In M. R. G. O’Gorman and A. D.
Donnenberg (Eds.), Handbook of Human Immunology (pp. 137-180). CRC
Press.

107



Wieringa, F. T., Dijkhuizen, M. A., West, C. E., van der Ven-Jongekrijg, J., Muhilal &
van der Meer, J. W. M. 2004. Reduced production of immunoregulatory
cytokines in vitamin A- and zinc-deficient Indonesian infants. European
Journal of Clinical Nutrition, 58:  1498-1504.

Wieringa, F. T. Dijkhuizen, M. A., Muhilal & Van der Meer, J. W. M. 2010. Maternal
micronutrient  supplementation with zinc and pB-carotene affects
morbidity and immune function of infants during the first 6 months of life.
European Journal of Clinical Nutrition, 64: 1072-1079.

Wilson, N. J., Boniface, K., Chan, J. R., McKenzie, B., Blumenschein, W. M.,
Mattson, J. D., Basham, B., Smith, K., Chen, T., Morel, F., Lecron, J. C.,
Kastelein, R. A., Cua, D. J., McClanahan, T. K., Bowman, E. P. & de Waal
Malefyt, R. 2007. Development, cytokine profile and function of human
17-producing helper T cells. Nature Immunology, 8 (9): 950-957.

World Health Organization. 1990. Diet, Nutrition and Prevention of Chronic
Diseases (No. 797). Technical Report Series.

Wu, C. Y., Gadina, M., Wang, K., O’Shea, J. & Seder, R. A. 2000a. Cytokine
regulation of IL-12 receptor B2 expression: differential effects on human T
and NK cells. European Journal of Immunology, 30: 1364-1374.

Wu, C. Y., Wang, X., Gadina, M., O’Shea, J. J., Presky, D. H. & Magram, J. 2000b.
IL-12 Receptor B2 (IL-12RB2)-Deficient Mice Are Defective in IL-12-
Mediated Signalling despite the Presence of High Affinity IL-12 Binding
Sites. The Journal of Immunology, 165: 6221-6228.

Wu, Z., Kim, H. P.,, Xue, H. H., Liu, H., Zhao, K. & Leonard, W. J. 2005.
Interleukin-21 Receptor Gene Induction in Human T cells is Mediated by
T-Cell Receptor-induced Spl Activity. Molecular and Cellular Biology,
25(22): 9741-9752.

Yamaguchi, N., Sunto, A., Goda, T. & Suruga, K. 2014. Competitive regulation  of
human intestinal [B-carotene 15, 15’-monooxygenase 1 (BCMO1) gene
expression by hepatocyte nuclear factor (HNF)-la and HNF-4a. Life
Sciences, 19: 34-39.

Yamaguchi, T., Kimura, H., Kurabayashi, M., Kozawa, K. & Kato, M. 2008.
Interferon-y enhances human eosinophil effector functions induced by
granulocyte-macrophage  colony-stimulating  factor or interleukin-5.
Immunology Letters, 118: 88-95.

Yamashita, K., Choi, U., Woltz, P. C., oster, S. F., Sneller, M.C., Hkim, F. T., Fowler,
D. H., Bishop, M. R., Pavletic, S. Z., Tmari, M., Castro, K., Barrett, J.,
Childs, R. W, lllei, G. G., Leitman, S. F., Malech, H. L. & Horwilz, M. E.
2004. Severe chronic graft-versus-host disease is characterized by a
preponderance of CD4+ effector memory cells relative to central memory
cells. Blood, 103 (10): 3986-3988.

108



Yang, G., Geng, X. R., Song, J. P., Wu, Y., Yan, H., Zhan, Z., Yang, L., He, W., Liu,
Z.Q.,Qiu, S., Liu, Z. & Yang, P. C. 2014. Insulin-like growth factor 2
enhances regulatory T-cell functions and suppresses food allergy in an
experimental model. Journal of Allergy and Clinical Immunology, 6 (133):
1702-1708.

Yovel, G., Shakhar, K. & Ben-Eliyahu, S. 2001. The Effects of Sex, Menstrual Cycle
and oral Contraceptives on the Number and Activity of Natural Killer Cells.
Gynecologic Oncology. 81: 254-262.

Zang, E. & Wynder, E. L. 1996. Differences in Lung Cancer Risk Between Men
and Women: examination of the evidence. Journal of the National Cancer
Institute, 88: 183-192.

Zaritskaya, L., Shurin, M. R., Sayers, T. J. & Malyguine, A. M. 2010. New flow
cytometric assays for monitoring cell-mediated cytotoxicity. Expert Review
Vaccines. 9(6): 601-616.

Zhao, X., Ye, F., Chen, L., Lu, W. & Xie, X. 2009. Human epithelial ovarian
carcinoma cell-derived cytokines cooperatively induce activated CD4+ CD25-
CD45RA+ naive T cells to express forkhead box protein 3 and exhibit
suppressive ability in vitro. Cancer Science, 100 (11): 2143-2151.

Zhao, Y. M. & French, A. R. 2013. Mechanistic Model of Natural Killer Cell
Proliferative Response to IL-15 Receptor Stimulator. PloS One, 9 (9): 1-16.

109



	INFLUENCE OF CARICA PAPAYA L. CONSUMPTION ON THE LYMPHOCYTE PHENOTYPES IN MALES AND FEMALES
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTERS
	REFERENCES



