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Abstract
-The study was designed to show any association between psychological stress and

cellular immune response by determined the expression of CD56 NK and CD3 T cell

markerinbladdercancerpatients.Fiftyparaf|rn-embeddedtissueblocksof

bladdertissuefromaAl.yarmoukteachinghospitalinBaghdadwereselected,and

assessedbyusingimmunohistochemiskyfordetectiontheexpressionsofCD56and

CD3.Tenbenignand40malignantbladdertumorswereincludesinthisstudy,

monoclonal antibodies cD56 anal cD3 were used to determine the expressions of

thembyusingimmunohistochemicalstaining.CD56washighexpressedn.lt%of

benign specimens and in only 47.5 % of malignant types without significant

differences , while CD3 was highly significant expressed in 80% of benign

specimens and in only 42.5 % of malignant Epes (PJ 0'05) ' Also' the results

showed a low cellular immune response for both markers (CD56 and CD3) in BC

patients suffering from negative psychological sffess (47'5,34'3, respectively ) '
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Introduction

UrothelialcarcinomaisthepredominanthistologicaltypeintheUnitedStatesand

WesternEurope,wherertaccountsforapproximatelyg0percentofbladdercancersln

the United States, almost 75,000 new cases and 16'000 deaths occur each year due to

bladder cancer (S iegel et aI,"2O74)

Among cancer patients, psychosocial factors are known to be associated

with the properties of natural kitler (NK) cells and T cells' both of which are

important for tumor control (Shibuya et a1''2002) ' NK cells are thouglt to play a

significant role in inhibition and surveillance of hmor metastases ( Cerwenka &

Lanier , 2001) . NK cells recognize and kill target cells in the absence of prior

sensitization and are able to defend the host from infection or prevent the progression

of a disease. Human NK cells express CD56 or Neural cell adhesion molecule

(NCAM) which are (massively) being used as a major hallmark for the NK cell '

CD56 is the prototypic marker ofNK cells (80-90%)' but also present on subsets of

CD4+ and CD8+ T cells (Gharehb agtlian et at''2006; Zecchini & Cavallaro'20lO ) '

I Cytotoxic T cells are known to be one of the major effectors cells in tumor

immunity following detection of tumor-specific antigen and T cell clone response to

autologous tumor cells in vitro (van der Bruggen et a1''1991) '

CD3 is a multimeric protein complex' known histodcally as the T3 complex' and it

is serves as a T cell co-receptor that associates non-covalently with the T cell receptor

(TCR) (Smith-Garv rn et al' 
'2009) ' the CD3 protein complex is an important T cell

marker for the classrfication of malignant lymphomas and leukemias (T cell

neoplasms). It can also be used for the identification of T cells in coeliac disease

(Leon,201 l)' Impaired or reduced CD3 zerachain (CD3-0 expression in T cells has

been identifred in various cancers and may be associated with an ineffective immune

response. This phenomenon is observed in various types of cancer and is regarded as

a causative factor in immune suppressive conditions in cancer patients CD3'

impairment has been detected not only in peripheral blood lymphocytes (PBL)' but

also in tumor-infilfating lyrnphocytes (TIL) in colorectal cancer (Deakin et a1''1999)'

Stress can be caused both by daily responsibilities and routine events specially

wars and terrorism in haq ' as well as by more unusual events' such as a trauma or
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illness in oneself or a close family member . when people feel that they are unable to

manage or contol changes caused by cancer , they are in distress. Distress has

become increasingly recognized as a factor that can reduce the quality of life of
cancer patients . The tumor microenvirorunent effects by stess and psychological

processes, the response of these stress results in activation ofthe autonomic nervous
system and the hypothalamic-pituitary-adrenal axis (Figure:1) . Factors released from
these pathways can have direct effects on the tumor microenvironment, resulting in a
favorable environment for tumor growth and progression. These dynamics can also

adversely affect parient quality of life. (Lutgendorf et a1.,2010.1

Figure (l): Host Factors and Cancer progression: Biobehavioral Signaling pathways and

Interventions (Lutgendorf ef aL,2010) .
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So the aim of this study is to explore the role psychological stess in IHC

expression of CD56 NK cells marker and CD3T cell marker for kaqi patients with

urinary bladder tumors.

Subjects , Materials and Methods

Forty paraffin-embedded tissue blocks from bladder carcinoma (BC) with different

grades, 34 male and 6 female with an age ranged from 29 to 81 years, and ten benigu

bladder biopsies from benign bladder tumor (BT), 7 males and 3 females with an age

range from 33-65 years used as control group were collected from Al-yarmook

Teaching Hospital in Baghdad during the period from March to October 2014.

Clinical data of the patients are presented in (Table- l) . Patients were assessed for

psychiatric disorders by direct interview . Psychological distress, past history of

depression, several types of concems, antidepressive medications and sooial support

factors were investigated as psychosocial factors . The diagnosis of the tissue blocks

were based on obtained histopathological rsports. A consultant pathologist re

evaluated all obtained tissue blocks to further confirm . One section was mounted on

ordinary slide and stained with hematoxyline and eosin ,while anotler mounted on

positive charged slide to be used for immunohistochemically (IHC) for detection NK

cell marker CD56 and the T cell marker CD3 . Immunohistochemical staining was

carried out using the Novocastra TM Polymer Detection Systems (Envision

technique) by using commercial kit from Novocastra, Newcastle, UK, RE7150-K , the

slides were deparaffinized in xyline and rehydtated in a graded alcohols . Antigen

retrieval was carried out using microwave at 600 Watt (2x 5 minutes) and then cooled

down at room temperature for 20 min mouse anti-human-CD56, and anti-CD3

monoclonal antibodies were obtained from (Dako,Denemark) , IHC staining of

individual marker was performed according to the manufacture's instructions

Finally, the samples were stained with diluted liquid DAB, and then counter stained

with hematoxylin. Slides washed , dehydrated then mounting, and examining using

Olynpus microscope (Olympus ,Tokyo , Japan) at different magnification.
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Table (l):Key Characteristlcs of The Bladder Cancer patients

Variable

Patients

Male

Female

Age (years)

Number or value

Range

Meaa

Median

Standard deviation

Histological t)ape*

TCC

AC
SCC

Grade

Iow gra.de

High grade

Stage

Stage I
Stage 2

Stage 3

34

6

(2e-81)

62.9

65.s

t5-zI

39

0

I

23

17

24

t4
2

a)
l5

97.5

0
t<

57.5

42.5

60.0

35.0

J.U

r TCC: hansitional cell carcinoma; AC: adenocarcinoma; SCC: squamous cell
carcinoma.

Results and Discussion

Psychosocial stress has been rerated to impaired immunity in cancer patients.

However, the extent to which these relationships exist in immune cells in the tumor
microenvironment in humans has not been exprored. we examined relationships
among distress, social support, and natural killer and T cell activity (CD56, CD3
markers' respectively) in bladder cancer patients for tumor-infirtating lymphocytes
(rrl,) .

only fle(12'5o/o) patients out of 40 with UBC had a good psychological and
social support while, the others 35 (88.52o) patients had psychological distress .
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Distress expressed in such errotions as depression or excessive anxiety have been

identified in patients with advanced cancer (Jacobsen & Lesko' 1990) ' Depression is

experienced ftequently by patients with bladder cancer' bladder cancer patients with

shorter telomeres ancl high levels of depression synptoms have a threefold increased

risk for mortalitY'

Also, the results of this study showed ail women in this study had negatrve

psychosocial stress' These results agreed with some investigators have suggested

several possible risk factors for psychological distress in cancer patients' ie' female

gender ( Hagedoorn ef al',2008)'

women were more rikery than msn to focus on negative emotional aspects of

sfiessfur circumstances (Ge & conger, 2003) . Hormonal regulation largely affects

the rate of depression in women ' 
also a woman's role as a wife' worker' mother' and

caretaker contribute to the levels of everyday stress '

Immunochemistry: Both CD56 and CD3 were detectecl in the bladder tissue samples

, the positive rate of cD56 expression was 47 .5yo (1g/40 ) in bladder canoer patients

afi 70o/o(7/10 ) in benign Uladtler tumor ' The results indicated low expression of

cD56 NK marker in BC patients when compare to BT patients without significant

value (p > 0.05) (Table :2) ' also both strong (low- gade) and weak (high- gade)

immunostaining intensity was demonstrated (Figure: 2). our findings are consistent

with previous work ln ovarian cancer patients documenting impairments in NK

cytotoxicity in ovarian cancer patients compa(ed with patients with benigr neoplasms

(Lutgendorf et a1',2005)' ut'o tft" results agreed with Tezel ef al' (2001) who

suggested that the expressron of NCAM(CD56) in tubular adenocarcinoma of the

pancreas, particularly in moderately differentiated tumors' has a significant impact on

tle overall Patient survival

The positive rate of CD3 exptessio n wx 42'50/" (17/40 ) in bladder cancer patlents

antl 80% (8/10) in benign bladder tumor ' The results indicated also low expression

of CD3 T cell marker in BC patients when compare to BT patients with significant

value (p < 0'05)(Table : 3) ' 
also both strong ( in low- grade) and weak (high -grade)

immunostaining intensity was demonstrated (Figure : 3) . The results agreed with

Ishigami et a1'Q002) who suggestod that reduced CD3 expression in TILS was

strongly correlated witft progt-"lsive disease in gastic carcinomas ' Another study
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BC* bladder cancer,BT+* benign bladder tumor, NS : non_significant

40

showed down-reguration of cD3zeta-chain expressioa in T cells as a biomafker ofprognosis in cancer (Whiteside , 2004) .

cancer cells directly or indirectly affect cD3 expression in T cells and may interfero
in their normar response to autologous fumor. specifically, macrophages induced by
cancer celrs were considered to decrease or alter the firnction ofcD3 in peripheral orTILs (otsuji et ar''rgg6) ' cD3- abnormalities were found in both intratumoral
lyrnphocytes and peripheral b100a lyrnphocres in patients with variow tlpes ofmalignancies . These findings suggest that the reduced response of T cells to tumor
growr-h provided a favorable environment for tumor extension.

current evidence does not zupport the idea that stress causes cancer. Nevertheless,
some animar sfudies suggest that over sbess had negative effects on immune frrnction
and contributed to tumor growth. So we studied the relation between sfess and
cellular immune response marker in patients with bladder cancer.

Table (2): CD56 NK Cell Expression in Bladder patients Groups

!.6226 0.20273N5
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Figure (2:A,B,B*): A3 Immunohistochemical Tissue Expression of CD56 in BC

Patient Showing Reduce llxpression of CD56 NK Marker in BC Patient with

Stress Psychosociat Compa^re to Strong Positive Expression of CD56 in BC

Patient have Support in B and Positive Expression of CD56 in BT patient B* '
(brown)( arrow) (20X )'

The results showed a bad cellular immune response for both markers (cD56

and CD3) in BC patients suffering from negative psychological stress Tables(4'5)

indicated reduce expression of these cellular immune marker in BC patients with

stress .The results agrees Lutgendorf with etal (2005) who found that patients with

greater social support had higher levels ofNK cell activity both in PBMC and TIL'

whereas patients with greater distress had more impaired NK cell activity in TIL 'A

multivariatemodelindicatedthatbothsocialsupportanddistresswereindependently

associated with NK cell activity in TIL '

Stress might have an effect on our risk of disease by making us more likely to take

part in unhealthy behaviors , such as smoking and drinking ' So it is not possible to

luy fto* much smoking has played a part in bladder cancer' It is true that most

bladder cancers are linked to smoking

conclusion:Thisstudyhasrevealedthenegativepsychosocialfactors'suchas

distress, are associated with reduction in the cellular immune response (reduce

expression of CD56 and CD3 markers) in BC patients ' These association may be

relevant for bladder cancer control'
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Table (4 ): The Relation between Strss'hnd CO56 NK Marker Expression

NS: non-sigrr ificant

Table (5) : The Relation between sfress and cD3 T ce'Marker ExDression .

42



Journal of College ofEducation for pure sciences VoI.5 No, | 2015

References

- Cerwenka A, and Lanier L (2001): Natural killer cells ,viruses and cancer' Naf Rev

Immnol l:4149.

- Deakin AM, Singh K, Crowe JS, Etlis JH, Dalgleish A, Leicester RJ' Finlayson CJ'

MilesWFandLifePF:(1999).AlackofevidencefordownmodulationofCD3.

expression in colorectal caroinoma and pregnancy using multiple detection methods'

CIin Exp Intnrnol 118l 197'204 .

-Ge, X., and Conger, R. D. (2003). Pubertal transition, stressful life events' and the

emergence of gender differences in adolescent depressive symptoms' Developmental

Psychology, 37: 1-20 .

- Gharehbaghian A, Donaldson C, Newman J, Bannister G, and Bradley BA (2006) '

The correlation between the percent of CD3- CD56+ cells and NK precusor function'

Iran I Hlergy,Asthma Inmunol' 5(4):161-7 5 '

- Hagedoorn, M., Sanderman, R., Bolks, H N', Tuinstra, J', and Coyne' J' C' (2008)'

Distress in couples coping with cancer: A meta-analysis and critical review of role

and gender effects. Psychological Bulletin, 134(1): 1-30

Jshigami S. , Natsugoe S , Tokuda K. , Nakajo A', Higashi H'' and Iwashige H''

AridomeK.'HokitaS.,andAikouT.(2002).CD3-(chainexpressionofintratumoral

lymphocytes is closely related to survival in gastric carcinoma patients ' Cancer J'

94,( 5): 1431-1442 .

- Leon, F. (201 l) Flow cytometry of intestinal intraepithelial lymphocytes in celiac

disease. ,L oflnmtrnol. Methods' 363Q): 177-186 '

- Lutgendorf SK, Sood AK, Anderson B, McGinn S' Maiseri H' Dao M' Sorosky

JI, De Geest K, Ritchie J, and Lubaroff DM (2005) .Social support, psychological

distress, antl natural killer cell activity in ovarian cancer' J Ciin

Oncol. l;23(28):7 105-7 I 13.

- Lutgendorf SK, Sood AK, and Antoni MH'( 2010) ' Host factors and cancer

progression: biobehavioral signaling pathways and interventions' J Clin Oncol'

28(26): 40944099.

43



Journal of College ofEducation for pure sciences Vol.5 No. I 20ls

- Siegel R, Ma J, Zol Z, and, Jemal A. (2014).Cancer statistic64:g. 
-,- -^. \-vrr; .\-4uqer s[anstlcs,. cA cancer J CIin;

-Otsuji M, Kimura y, Aoe
tumor_derived .".,"'n"r". l*Tfrll" ;: ::.":,:J;i X? "I':;ff :H::1
;::Trr::TrTx 

and antigen-specific r-cen responses. proc Natr tuad &i us,\

-Shibuya Ty, Nugyen N, Mclaren CE, Li KT, Wei WZ,Kim S, yoo GH, RogowskiA' Ensley J' and sakr w. (2002).clinical significance of poo, col response in headand neck cancer. Clin. Cancer Res. ;g(3):745_751.

-Smith-Garvin JE , Koretzky GA, and Jordan MS . (2009) .T cell activation. Annu RevItnmuaol., 27 :59 l - 619.

-Tezel El, Kawase y, Takeda S, Oshima K, and Nakao A. (2001) . Expression ofneural cell adhesion molecule in pancreatic c ancer. panqeas.22e):122_125.
-whiteside TL'Q004). Down-reguration of zeta-chain expression in T cells: abiomarker ofprognosis in cancer. Cancer Immunol Immwother.J.53(10):g65_g73.
- Van der Bruggen p, Traversari C rL^*-_ n r
Eyrde B, Knuth A and Boon 

c' chomez P' Lurquin c' De Plaen E, van den

cytolric T lymphoc)des on a hT: 

(1991)' A gene encoding an antigen recognized by
uman melanoma. Science 254: 1643-1647.

- Zecchini S. ,and Cavallaro .l

Expression and Mechanisms .: 
oo'o' Neural cell Adhesion Molecule in cancer:

: 319_333 
ldvances in Eryerimental Medicine and Biologr , 663

44


