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ABSTRACT

This study examines the cellular immune factorpoesible for combating infections by assessing @bd CD8
counts of neonates (pre and post BCG vaccinatimjtal of 373 blood samples were collected froromages that
visited the immunization clinics at Irrua Speciali®aching Hospital (ISTH), Irrua and Federal Metli€entre
(FMC), Asaba, Nigeria. CD4 and CD8 easy countRér(ec, Germany) was used for the determinatic®l»f and
CD8 count respectively, while the samples wereyaeal using SL-blue Cyflow. At ISTH Irrua, 191 sdaspwere
analyzed (130:60; pre and post vaccination), whileAsaba, 182 samples were analysed (120:62; piepast
vaccination). The results showed that CD4 count sigsificantly higher for Pre vaccination than Peatcination
at both locations. At FMC Asaba, the CD4 count flemales was significantly higher than in males {B&G
vaccination), while CD4 count was not significantlffected by gender at Irrua, ISTH. CD8 increasedath
locations but was not significantly affected by den The findings of this study therefore suggéstd there is a
cell mediated immune response to BCG vaccine bly ttat male and female neonates and this is assdaidth a
decrease in CD4 count (post vaccination).
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INTRODUCTION

Tuberculosis is a major public health disease a& been described as humanity’s greatest killer QNVBD02;
Cadmuset al., 2011). The disease is increasing at an alarmabg primarily due to the absence of an effective
vaccine, the emergence of multi-drug resistantirstraas well as co-infection with HIV and low diagtic and
therapeutic coverage (Acogsial., 2010).

Bacillus Calmette Guerin (BCG) is the only avaitablaccine against tuberculosis and has been ifansever
seventy years (Pinte al, 2004; Kassyanat al, 2010). BCG consist of an attenuated straiMgcobacterium bovis,
which has been reported with varied efficacy (0-B08épending on the studies and geographical latstio
(Glassroth, 1997, Brodiet al, 2004; Pintcet al, 2004). In spite of this, more people have beerinated with BCG
than any other vaccine (O al, 2002). Although the efficacy of BCG vaccine agaithe disease in adult is
variable, it protects against childhood diseasea (@tal, 2002). Presently in Nigeria, BCG is administeted
children at birth (one dose of 0.05ml) and it isialfy not administered to children who have clihieV/AIDS
(NPI, 2004).
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Mycobacterial infections induce humoral and celldmted immune responses, in which the contributdén
macrophages, CD4 and CD8 T-lymphocytes is essggison and Jawetz, 1998; Gt al, 2004). Both animal
and human data support the key role of CD4 T-delthe control oMycobacterium tuberculosis (Chackeriaret al.,
2001). Greater morbidity and mortality in CD4 dépte mice confirm the critical role of this T-celulsset
(Chackeriaret al, 2001). The resurgence of tuberculosis associatddHIV epidemic also demonstrates that loss
of CD4 T-cells increases susceptibility to tubeosig (Sonneberg et al, 2001).

The aim of this study therefore, is to determirne @D4 and CD8 counts of neonate’s (pre and postivaiion-six
weeks after BCG was administered) with the objectivdetermining the gender differences.

MATERIALSAND METHODS

Study Area: The study was conducted at the Irrua Specialischieg Hospital (ISTH) Irrua and Federal Medical
Centre (FMC) Asaba, both in Nigeria. Irrua is thtbménistrative headquarters of Esan Central LocateBament
Area, Edo State and ISTH is a designated centrthéoNational Programme for Immunization (NPI, 20@here
routine immunization is rendered to children O @onsonths.

Asaba on the other hand, is the state Capital #ttiC%tate and is located on the right bank of therrNiger. The
Federal Medical Centre in Asaba renders routine umgation to children 0 — 59 months within the atyd other
neighbouring towns.

Inclusion criteria: The study targets children 0 to 28 days old (nesm)awho were born in these hospitals and
registered in the immunization clinic at the tinfahos study.

Exclusion criteria: Children that were 30 days old and above, pre-tdrbadbies and those born with aliments were
excluded in this study.

Ethical consideration: Ethical approval was sought and granted by thearet and ethic committee of ISTH, Irrua
and FMC Asaba, while informed consent was obtafra the parents of the neonates.

Duration of Study: The study was conducted within a six months pefiothe to December, 2011).
Study Design: The study adopted the cohort study design.

Method of sample collection: A total of three hundred and seventy (373) blooahsas were collected from
neonates attending immunization clinics at Irrug@gist Teaching Hospital, Irrua and Federal MatiCentre,
Asaba. The samples were collected by pediatricimisg 21G and 23G needles into EDTA vacutainerd. dfm
venous blood was collected from each neonate b&@® vaccine was administered (Pre-BCG vaccinatéon
six (6) weeks after BCG was administered (Post-B@Gcination). The samples were transported toaherhtory
in geostyles (vaccine carriers) containing frozen- packs.

Method of Sample analysis: The CD4 % easy count partec kit (05 — 8405) and @B$8y count partec kit (05 —
8801) were used for the determination of CD4 an@® €Bunts respectively.

In analyzing for CD4, 20ul of whole blood was digped into a corresponding partec test tube and aDED4
monoclonal ABPE and 10ul of CD45 monoclonal ABPBY647 was added. The contents were properly mixed
and incubated at room temperature in the dark Sominutes. After which, 400ul of buffer 1 was added mixed.
400ul of buffer 2 was added mixed and each sample analyzed immediately using SL — blue Partecowyfl
(Balakrishnaret al., 2005).

CD8 count was determined by dispensing 20ul of etbbod into Partec tube and adding 20ul of CD8 BPE.
The contents was gently mixed and incubated at rmomperature in the dark for 15 minutes, 800ul dfdy was
added, properly mixed and each sample was analygied SL — blue Partec cyflow (Rayal., 2006).

Data analysis: Statistical analysis was done using the studérte&t to determine level of significance. A p- wal
of less than or equal to 0.05 (F0<05) was considered to be statistically significa
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RESULTS

The effect of BCG vaccination on CD4 and CD8 cdaoritrua and Asaba is shown in Figures 1 and 2aetyely.
CD4 count was significantly higher pre BCG vacdimatthan CD4 count post vaccination in both logatioCD8
count increased at both locations post BCG vadcnafrigure 3 shows the effect of BCG vaccination @D4
count of male and female neonates at Irrua and &sabile Fig 4 shows the effect of BCG vaccinatamn CD8
count of male and female neonates in Asaba and.ltruAsaba, CD4 count for females was significahigher
than in males pre BCG vaccination (P < 0.05). Qm dther hand, CD4 count was not significantly afdcby
gender at Irrua. CD8 count was not significanffeeted by gender at both locations.
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Figure 1. Effect of BCG vaccination on CD4 count in Irrua and Asaba
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Figure 2: Effect of BCG vaccination on CD8 count
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Figure 3: CD4 count of male and femaleinfantsin Asaba and Irrua
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Figure4: CD8 count of maleand femaleinfantsin Asabaand Irrua

DISCUSSION

CD4 count (pre BCG-vaccination) was significantighter than CD4 count (post vaccination) at bothatmns
(p<0.05). This decrease is at variance with studase by Hanekom (2005), where there was quantitaticrease
in the proliferation of CD4 cells. However Kagiataal . (2009) reports that CD4 T cell response is heigidemhen
BCG is given at 10 weeks instead of at birth. is #tudy, BCG was administered at birth.

Also, the observed increase in CD8 count at bathtlons agrees with the studies by Hanekom (2005¢re CD8
T cells with cytotoxic potential were produced affCG vaccination, though CD8 T cell proliferatioras
quantitatively lower than that of CD4 Tcells.

Available literature show thatycobacterium induces CD8 T cell responses in humans (Flynih g€2@04) and large
body of evidence supports a role for CD8 T cellptiotection against tuberculosis (Grotzke and Lewafm, 2005).
However, CD4 T cells are more important in acutéedtion whereas CD8 T cells are responsible for the
containment of latent infection (Van Pinxtergral., 2000).

In Asaba, CD4 count of females was significantlght@r than in males (pre-BCG vaccination), but was n
significantly affected by gender at Irrua. Males ls&gnificantly higher levels of CD8 counts thamgdes (pre and
post BCG vaccination) at Irrua, while at Asaba, GId8nt was not significantly affected by gendethaugh Benn
and Aaby (2007) asserts that gender can affect menresponse to BCG vaccine, Wilsenal (1995) reported
however, that many factors may influence host naspdo BCG vaccine. These factors include sociow@tic
conditions, genetic composition of the populatidimate, exposure to sunlight, diet and nutrition.

The findings of this study therefore, have showat thender is just one of the many factors thataféett response
to BCG vaccine by neonates. Furthermore, it has r@gealed that there is cell mediated immune mrespdo the
BCG vaccines administered to Nigerian childrenighbn parts of Edo and Delta States.
ACKNOWLEDGEMENT

We acknowledge the staff of the Irrua Specialisaching Hospital, Irrua and Federal Medical Centkeaba
especially those in the immunization and Pedidtinits, who provided necessary assistance towarldsuhcess of
this study.

REFERENCES

Acosta, A., Norami, M.N. and Sarmiento, M.E (201@ntibody Mediated Immunity — A missed opportynin
the fight against tuberculosi$lalaysian Journal of Medical Science; 17 (2): 66 — 67.

Balakrishnan, P., Solomon, S., Kumarasamy, N. amydy] K.H. (2005). Low cost monitoring of HIV infied

individuals on Highly Active Antiviral Therapy (HART) in developing countrieghe Indian Journal of Medical
Research; 121 (4): 345- 355.

Anthonio Research Center © 2012 173 Eyautd.etlJBAIR; 1(4): 170-175



Benn, S.C. and Aaby, P. (2007). Sex differenteponses to preventive health interventiddanish Medical
Bulletin; 54: 153 — 154,

Brodin, P., Majilessi, L., Broseh, R., smith, Damroft, G., Clark, S., Williams, A., Leclerc, CachCole, T.S.
(2004). Enhanced Protection against tuberculosigabcination with RecombinaMycobacterium microti vaccine
that induces T cell immunity against Region of elince 1 AntigensThe Journal of Infectious Diseases, 190: 115
—122.

Cadmus, S.1.B., Falodun, O.l. and Fagade, O.E.1R0Methods of Sputum decontamination with emphasi
Local tuberculosis laboratoriegfrican Journal of Medical Science; 40: 5 — 14.

Chackerian, A. A., Perera, T.V and Behar, S.M. (900Gamma interferon — producing CDB lymphocytes in the
lung correlate with resistance to infection witlycobacterium tuberculosis. Infection and Immunology; 69: 2666 —
2674.

Flynn, J.L., Goldstein, M.M., Triebold, K.J., KotleR.J. and Bloom, B.R. (2004). Major histocompiéitipcomplex
class 1- restricted T cells are required for rasis¢ toMycobacterium tubercul osis infection. Proceedings National
Academy Science; USA 89:12013-12017.

Gill, P.D., Leon, G.L., Cornea, I.L., Maya, R.JarB, C.S., Garcia, F.L. and Rojas, M. (2004). fé&éntial
induction of Apoptosis and necrosis in monocytesrfipatients with tuberculosis and healthy contutijects.The
Journal of Infections diseases; 189: 2120 — 2128.

Glassroth, J. (1997). Vaccines for tuberculogtge Glass remains Half emptydnnals of Internal Medicine; 127:
403 — 404.

Grotzke, J.E.and Lewinsohn, D.M. (2005). Role of8CD lymphocytes in control dflycobacterium tuberculosis
infection.Microbes Infection; 7: 776-788.

Hanekom, W.A. (2005). The immune response of BCGcivation of newbornsAnnals Newyork Academy of
Sciences; 1062: 69 — 78.

Kagina, B.M.N., Abel, B., Bowmaker, M., Seriba, J.Gelderbloem, S., Smit, E., Erasmus, M., Nene Walzi,
G., Black, G., Hussey, D.G., Hesseling, C.A. anaiék@m, W.A. (2009). Delaying BCG vaccination froirthoto
10 weeks of age may result in an enhanced CD4|TesglonseVaccine, 27(40): 5488 5495.

Kashyap, R.S., Husain, A.A., Morey. H.S., Panchti&aM., Deshpande, P.S., Purohit, J.H., Taori, Ma@d
Daginawala, F.H. (2010). Assessment of Immune Respto Repeat Stimulation with BCG vaccine usimgtiio.
PMBC Model.Journal of Immune based Therapies and Vaccine; 8: 1476 — 1485.

Levison, W. and Jawetz, E. (1998) Examination andrB, Review Medical Microbiology'5Ed. Lange. U. S. A.
548.

National Programme on Immunization (2004). Basitd8 for Routine Immunization Service Provider85 pp.

Ota, O.C.M., Vekemans, J., Schlege-Haueter, E&diRg, K., Sanneh, M., Kidd., M., Newport, M., AalP.,
Whitle, H., Lambert, P., McAdam, P.W.J., SiergrBt,and Marchant, A. (2002). InfluenceMycobacterium bovis
BacillusCalmette — Guerin on antibody and cytokiesponses to human Neonatal Vaccinatidme Journal of
Immunology; 168: 919 — 925.

Pinto, R.M.B., Camacho, R.L., Britoon, J.W., Girjug. and Triccas, A.J. (2004)Mycobacterium Tuberculosis.
Defective in phethiocerol dimycocerosate transiocaprovides Greater protective immunity againstenculosis
than the existing Bacille Calmette — Guerin Vaccifibe Journal of Infectious diseases, 189: 105 — 112.

Ray, K., Gupta, S.M., Bala, M., Muralidhar, S. akdmar, J. (2006). CD4/CD8 counts in healthy, HI\spiwe
individuals and AIDS patientsndian Journal of Medical Research; 124(3): 319 — 330.

Anthonio Research Center © 2012 174 Eyautd.etlJBAIR; 1(4): 170-175



Sonnenberg, P., Murray, J., Glynn, J.R., SheareiK&nbashi, B. and Godfrey — Faussett, P. (208ly-1 and
recurrence, relapse and reinfection of tuberculaies cure: Cohort study in South African Minerkers. Lancet;
358: 1687 — 1693.

Van Pinxteren, L.A., Cassidy, J.P., Smedegarrd,. BAgger, E.M. and Andersen, P. (2000). Controllatént
Mycabacterium tuberculosis infection is dependent on CD8 T céllg.opean Journal of Immunology; 30: 3689 —
3698.

Wilson, M.E., Fineberg, H.V. and Colditz, G.A. (9Geographic Latitude and the Efficacy of basillbalmette —
Guerin VaccineClinical Infectious Diseases; 20 (4): 982 — 991.

World Health Organization (WHO) (2002). Tuberciddsct sheet. World health Organisation Geneva.
AUTHOR(S) CONTRIBUTION
Eyaufe A.A, is the principal investigator while Eseh F.E. was involved in the design of the studikaAS. and

Adeniran K. were involved in selection of subjeatsd sample collection. Festus O.O and Osagie ReMe
involved in sample storage and statistical analysis

Anthonio Research Center © 2012 175 Eyautd.etlJBAIR; 1(4): 170-175



