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porticipo.nts. 

mechanisms during ageing in 217 healthy Nigerians aged 6-

95 years. A different group of 274 healthy subjects of 

ages 6 to 60 years were studied for mantoux test 

responses. In vitro cell-mediated immune response was 

analyzed by the Leucocyte migration inhibitory factor (L-

Hif) test using concanavalin A, candida antigen, measles 

and BCG vaccines. t1umu ical estimates or B-lymphocytcs, 

T-lymphocytes, helper T-cells and suppressor T-cells were 

�etermined by immunofluorescence a s,y. Percen�age null cell 

was derived by difference between 100 and tho sum of pan 

T cell and B cell. Also examined were specific humoral 

immune factors including the immunoglobulins(IgG, IgA, 

IgM, IgD) and the determination of isohaemagglutinins. 

Antibody response to meningococcal polysaccharide 

vaccination was examined in another group of 50 subjects 

aged 18-55 years. •

!'on-specific cellular immune capacity was studied by 

the nitroblue tetrazolium (NBT) test and total and 

differential leucocyte counting. 
' 

Non-specific humoral 

immune factors studied include complement components 

{CJc, C4, factor B) and acute phase proteins 

(transferrin, albumin, c-reactive protein, alpha 2-
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mocroglobulln). �1lsccllanl!OUS immunologic lndices were 

olso onnlyzod. These Include the levols or circulotlng 

Immune complexes (CICl. the prevnlenco or antlnuclear 

antibodies (ANA) and rheumatoid Coctors (RF). 

Menn L-\llF oetlvlty decreased with rising ago. The 

meon tuberculin reaction diameter Increased progressively 

between the ogea of 6 and 40 yeors, ond begon to decrease 

In subjects whose oges wore above 50 yeors. 

The numbers or B-ceUs, T-cells, null coils, holper 

T-cells, ond suppressor T-ceUs were the snmo In the 

different age groups. T-cell subpopulatlon dld not 

correloto (P '>0.20) with migration Inhibition. or the 

humornl factors, only C4, CIC and the prevalence of 

ANA and RF show slgnlflcant oltcratlon (Increasing volues) 

with ago. 

Tho results Indicate o progressive decline ln cellular 

Immune function with ogo. The possibility that CIC ond 

auto-antibodies moy be useful lh indexing ageing, especially 

in community studies, exists. •

• 

•

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



5 

1\CKHOWLEDOEHENT 

I nn vory grnto(ul to oy Su1>crvlaor, Pro(cs or L. s. 

Salimon\l, Chomicul Pathology Dcpllrt ont, college of 

Hodiclna, UnivorGlty ot Ibadlln, £or ovoraooing thin 

projoct trorn ita rot·mulotion. I thllnt. hio for his 

advice, 9uid11noo, l�ccn interoot and oupport all the tlco. 

I thnnk l'rofoaoor o. A. ourojniyo oC Veterinary 

Microbiology and Pornoitology Ocpart�cnt for U6eful 

suggestion&. 

My approcintion goon to ProfcsGor (Hro.) G. o. 

Taylor, Head of chemical Pathology oopartnent, col logo of 

Medicine, university of Ibndan ror depart�cntal oupport. 

I also thank Profoaoor o. r.. !Adipo or ObGtotriCD nnd 

Gynaecology Department; nnd or. (Mrs.) A.O. Ashayo, Ag. 

!lead of Ophthalmology Department, Univoroity of Ibadan,

for their oupport and cncouragemont throughout the period 

of thic otudy. 

I am grateful to or. A.M.J. Oduoln of Postgradunte 

Inotltuto o{ Medical Roaoarch and Training (PIMRAT), 

unlv<!roity or Ibodnn nnd Dr. O.A.O. Akinwoloro or the 

Ins;titutc of Child llonlth, {or their suppo1·t. I thonk 

Mr. s.o. Adonirnn or J111munology unit for oncouragomont. 

I lllao thank Miao. Fun111i Adonirnn or Mocllcnl Microbiology UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



6 

Departaent, Unlv r lty Collaqo Hospital, Jbadan tor 

•upplying n culture of candidn up cie ; and Hr. E.A.

Akintundo o! Iii\ 111otolo9y D part nt, Univ ralty of Ilorin 

To h\nq lloapit l (U. I .T.11), llorin for aupport. 

I an �rntoful to Or. o.A. Ogun nnwo, Hr. B.O. 

o loyed , Ml'. I\. I\. I,awn l antl tho cnt ire tD ff of the Blood

Donor Clinic, University Collcgo llo pltal, Iblldon for 

pcrml sion to lntorvlcw and oo plo blood donor • I thonk 

Or. (Mrs.) o. Balogun, Director, University of Ibndan 

Hoalth scrvicco, for pcrr.ilosion to otudy C!antoux tci.t 

rcaponaco of Univoroity of IbDdan studcnto nnd otat1. 

Dr. J.R. Idowu, Director of Public Health, Kwnrn Stntc lo 

gratefully romcmborcd (or pcrni ion to otudy antibody 

rosponseo in hculthy subjects following r:ieningococcnl 

vDccination in ACon, Kwarn state. Hr. Abu Ibrahin nnd 

Mrs. J.O. Awogun'u contribution to the success of the 

vaccination otudlos is apprcclatod. I thank Dr. H.A. 

Olndipo, the 1-ledicnl Off leer, nnd Mrs. T. 111oo•aojci, the 

EPI Hnnaqor, l\fon conor.il Hospltnl, Afon for their 

cooperation. 

I llll'I indobtod to ors. li.C. Edozion, G.J\. Willinms, 

I.F. Aclowolo, o.L. Odusoqn, nncl F,l\. F'ilkokundo of 

obstotrica 11nd Cynnccoloqy Oopnrtll'lont; Dr. A.O. Gcorqo of 

tho Dcpartmont of Mcdlai110; n11d Profoaaor (Mrs.) o. UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



7 

Oauntokun, Dro. I.A. Ajalycoba, A.H. Agboja, o. Aina, 

H.O. Yoloyo, c.o. Adcotl, F.O. Oluyadi and c.o. Fadnmiro 

of Ophthalmology Deportment, University Collego Hospital, 

Tbadnn fnr l"hntr hnlp In th� clinico throughout thn 

period of this study. 

I nm grntoful to Processor (Mrs.) a.o.A. osifo, Dr. 

O.A. Oada and Dr. F.A.A. Adenlyi, all of Cho�ical 

Pathology Department o1nd Dr. (Mra.) /\.C. Falusi or PIHRJ\T 

!or helpful suggestions ot difforont stages of this

study. Mr. F. A. Akinkuade is remembered for prayer

support and Mr. Eric Achidi, follow student, for 

providing a most needed company in the laboratory 

throughout most of the period of this study. 

My special thanks to ny employer, the University of 

Ilorin, for sponsoring my doctoral studies at the 

University of Ibadan. t am also grateful to Wollcome 

tliger1.a for partly supporting this study with a research 

grant. 

I thank Cod for giving my wife, Olumuyiw�, patience 

throughout the period of this study. 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



8 

CERTIFICATION 

I certify that this work was done by Hr. G. o. 

oyeyinka in the Department of Chemical Pathology, 

University of Ibadan. 

re ruory 1 IJII 

• • • • • • • • • • • • • • • • • • • • •

Supervisor 

Prof. L.S. Salimonu

FIMLS (London) 

It.Sc. (llewfoundland) 

Ph.D. (Ibadan) 

Professor of Immunology 

oepart.J:Jent of Chemical Pathology 

University of Ibadan, 11lgeria. 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



9 

Ti'\BLE OF CONTENTS 

TITLE 

DEDICl\TIOll 

J\BSTRl\CT 

ACKNOWLEDGEMENTS 

CERTIFICl\TION BY SUPERVISOR 

Tl\BLE OF CONTENTS 

LIST OP TJ\BLES 

LIST OF FIGURES 

1\DDREVIl\TIOl�S 

INTRODUCTION l\ND l\IM 

Page 

1 

2 

J 

s 

8 

9 

18 

22 

26 

28 

CHAPTER 1 : LITEMTURE REVIEW JS 

l.l THEORIES Ctl AGEitlG 42 

l. 2 DEVELOPMEIITAL ASPECTS AIID LI FE SPAil 4 7 

1. :l HORMOtlF.S AtlD THE l\GEitlG LYMPHOID SYSTEM SO 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



10 Page 

1.3.1 Growth hormone ilnd the lymphoid system 52 

1.3.2 Insulin and the lymphoid system 54 

1.3.3 Thyroxine and the lymphoid system S4 

1.3.4 corticosteroids and the lymphoid system SS 

1. 3. 5 Sex hormones and the lymphoid system 56 

1. 4 MOLECULAR BIOLOGY OF AGEING S7 

1.5 THE THYMUS, OTHER LYMPHOID TISSUES AND

AGEING 

1.6 CELLULAR FACTORS Itl THE AGEING OF THE 

IMHUtlE SYSTEM 

1.6.l Stem cells 

1.6.2 Macrophages 

1,6.3 T calla 

1,7 HUMORAL FACTORS Ill THE AGEING OF THE 

IMMUNE SYSTEM 

1,7.l B cells 

1.7.2 Irnmunoglobulins 

1.7.3 Natural antibodies 

60 

65 

66 

67 

69 

74 

74 

76 

76 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



11 Pnge 

l. 7. 4 Response to vaccines 77 

1.7.5 Sex differences in the hwnoral 
•

1.mmune 

response to ageing 77 

l.8 THE PATHOGENIC ROLE OF AGE-RELATED 

IMMUNE DYSFUNCTION 78 

1.8.l Infection 79 

1.8.2 Autoimmune diseases 80 

l.8.3 Malignancy 81 

l. 8 . 4 Amylo1.dosis 82 

l.9 PROSPECTS FOR CORRECTION OF AGE-RELATED 

IMMUNE DYSFUNCTION 83 

l. 9. 1 Internal body temperature adjustment 84 

1.9.2 Use of therapeutic agents 85 

1.10 INTERACTION OF NUTRITION WITH IMMUNO-

COMPETENCE DURING AGEING 89 

CHAPTER 2: DESCRIPTION OP TllE STUDY POPULATION 91 

2.l AGE AND SEX DISTRIBUTION 91 • 

2.2 COLLECTION OF BLOOD SAMPLES 94 

•

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



12 

2.3 SOCIO-ECONOMIC STATUS 

2.4 IIEi\LTll STATUS 

2.5 NUTRITIONAL STATUS 

2.6 STATISTICAL HETIIODS 

CHAPTER 3: NON-SPECIFIC CELLULAR IMMUNE 

Page 

95 

97 

98 

99 

RESPONSES DORING AGEING IN NIGERIANS 100 

3.1 TOTAL ANO DIFFERENTIAL WHITE BLOOD CELL 

COUNTS 100 

3.1.1 Introduction 100 

3.1.2 Subjects and methods 100 

3.1.3 Results 102 

3.2 NITROBLUE TETRAZOLIOM DYE REDUCTION TEST 107 

3.2.l Introduction 107 

3.2.2 Subjects and Methods 107 

3.2.3 Results 109 

3.3 DISCUSSION 112 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



13 

CIIAP'l'f.R 4: 8PEC l FIC Cf.1,1,UIJ\R I HMUIIB HBSPO!ISES 

DUHING AGElHG 111 NIGERIANS 

4.l

1.1.1 

4.1.2 

•1.l.J

4.2

4.2.l

4.2.2

1 . 2. 3

4.3

4.J.l

-1.3.2

4.3.J 

TOTAL LYMl'IIOCYTES OBTAIHED FROll DIFFEREN

TIAL LEUCOCYTE COUNTS 

Introduction 

SubJocte nnd Methods 

Roaulto 

ENUMERATION OF T CELLS AND SUBSETS 

Introduction 

Subjecto and methods 

Results 

LEUCOCYTE MIGRATION INHIBITORY FACTOR 

ASSAY 

Introduction 

SubJccto and methods 

Roeulto 

1.4 MANTOUX DELI\YED HYPERSENSITIVITY SKIN 

TEST 

, 

116 

116 

116 

116 

117 

117 

117 

119 

122 

127 

127 

129 

133 

15'). 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.4.l Introduction 

14 

4.4.2 SubJects and methods 

4.4.3 Results 

4.5 DISCUSSION 

Cill\PTER 5: NON-SPECIFIC BUMORJ\.L IMMUNE RESPONSES 

DURING AGEING IN NIGERIANS 

5.1 COMPLEMENT COMPONENTS C3c, C4 AND 

FACTOR B 

5.1.l 

5.1.2 

5.1.3 

Introduction 

subjects and methods 

Results 

5.2 ACUTE PHASE PROTEINS: TRANSFERRIN, 

ALBUMIN, C-REACTIVE PROTEIN AND ALPHA-2 

Page 

152. 

152 

154 

157 

168 

168 

168 

168 

169 

MACROGLOBULill 175 

5.2.l Introduction 

5.2.2 Subjects and methods 

5.2.3 Results 

5.3 DISCUSSION 

• 

175 

175 

177 

177 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



15 

Cll/\PTER 6: SPECIFIC BUMORAL IMMUNE RESPONSES P4ge 

DORING AGEING IN NIGERIANS 

6.1 TOTAL LYMPHOCYTES OBTAINED FROM 

185 

DIFFERENTIAL LEUCOCYTE COUNTS (Soe �.l) 185 

6.2 ENUMERATION OF B CELLS AND QUANTITJ\TION 

6.2.l 

6.2.2 

6.2.3 

6.3 

6.3.l 

6.3.2 

6.3.3 

OF IMMUNOGLOBULINS 

Introduction 

S\1bjects and methods 

Results 

DETERMINATION OF ISOHAEMAGGLUTININS 

Introduction 

Subjects and methods 

Results 

6.4 ANTIBODY RESPONSE TO MENINGOCOCCAL 

POLYSACCllARIDE VACCINATION 

185 

185 

10s-; 

187 

187 

187 

191 

192 

192 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



6 ••• 1 lnt1odu LLor, 

6.4.2 ubj cl.a nd 

6.4.3 R ull: 

6.5 DISCUSSION 

l 

thod 

CHAPTER 7: H lSCHl,1.ANF.OUli lHMUNOI.OClCAL INDICES 

DURING I\Cl'!INC IN NIGERIANS 

7.1 

7.1.l 

7.1.2 

7.1.3 

7.2 

CIRCULATING IHMUllE CO:-tPLEXES 

IntroductJ.on 

Subj ctn nncl m thodn

Re ulto 

ANTINUCLEJ\H I\NTIDODil:S A.'ID RIIEUHATOID 

FACTOR DETERMINI\TIONS 

7.2.l Introductlon 

7.2.2 Subjcoto dnd mothoclo 

7.2.3 Rooulto 

7.3 DISCUSSION 

192 

194 

195 

l 7

20S 

205 

20 

206 

209 

212 

212 

213 

216 

22-1 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



17 Page 

CW\PTER 8: GENERAL DISCUSSION ./\ND CONCLUSION 228 

REFERENCES 

APPENDIX 

• 

239 

292 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table I. 

Table 2. 

Table 3. 

T:ible 4.

Table 5. 

Table 6. 

r:1ble 7. 

Table e.

• 

Table 9. 

18 

LIST OF TABLES 

Age and sex distribut4on of subJects 

Socio-economic status distribution 

among subJects 

Total white blood cell counts in 

Nigerians aged 6 to 95 years 

Neutrophil count in each of the age 

groups studied 

Monocyte count in each of the age 

groups stud4ed 

Total lymphocyte count 4n each of the 

age groups studied 

T lymphocytes in the different age 

groups 

Helper T cells in the different age 

groups 

Suppressor T cells 40 the different 

age groups 

rable 10. Null cells in the different age 

groups ... • • 

92 

96 

lOJ 

105 

106 

118 

124 

125 

• 

126 

128 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table ll. 

Table 12. 

Table ll. 

Table l�. 

Table 15:

Table 16, 

T4ble 17. 

Tablo 18. 

19 

Doae-re1pon1e triala tor Con. A in

l•ucocyte •igration inhibitory 

factor Ally llS 

Menn percent•�• oigratlon inhibition 

with Con.� 1n the different go 9roup1 137 

Mean percentage rniqration inh1bLtion 

with Candida antigen in the diff rent 

Ago 9roup1. 

Percont�ge migration inh1bition w1th 

ccasles en in t� diff r nt ago 

groups. 

Percontago migration inhibition w1th 

BCG vaccine antigen in the dif!erent 

ago groups 

Correlatlon analysis between lecocyto 

mi9ration inhibition and T lymphocyte 

number 

Correlation analysis between C4 

and leucocyte migration inhibition 

Correlation analyais b�twcen c1rFu

latJ.ng im.'llune cornploxe1 and leucocyt,, 

139 

14! 

149 

150 

migration inhibition 1S1 UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



20 

Table 19. Correlation analysis between the titres 

of rheumatoid factor (Rosc-w aaler test) 

and leucocyte migration inhibition 

Table 20. Mean tuberculin PPD reaction diameter 

of healthy Nigerians during ageing 

Table 21. Sex comparison of tuberculin PPD 

reactivity in healthy Nigerians during 

ageing 

Table 22. Mean plasma concentration of complement 

Page 

15.3 

155 

156 

components in the different age groups 172 

Table 23. Comparison of CJc levels in plasma in 

males and females 

Table 24. Comparison of C4 levels in plasma in 

males and females 

Table 25. Mean plasma concentration of acute 

phase reactants in the different age 

groups 

Table 26. Mean plasma concentration of immunoglo-

173 

174 

180 

bulins in the different age groups. 189 

Table 27. B lymphocyte number in the different 

age groups 190 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



21 • 

Table 28. Comparison of the mean levels of 

circulating inunune complexes in males 

Page 

and females 211 

Table 29. Correlation analysis between the 

titres of rheumatoid factor (Rose-Waaler 

test) and inununoglobulin levels. 223 

Table 30. Distribution of positive tests in amoebic 

antibody assay in the study population 293 

Table 31. Mean titres of plasma antibodies to some 

Salmonella serotypes in the study 

population. 

Table 32. Distribution of haemoglobin genotype in 

the subjects. 

296 

299.

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



21 • 

Table 28. Comparison of the mean levels of 

circulating immune complexes in males 

and females 

Table 29. Correlation analysis between the 

titres of rheumatoid factor (Rose-Wftaler 

test) and immunoglobulin levels. 

Table 30. Distribution of positive tests in amoebic 

antibody assay in the study population 

Table 31. Menn titres of plnsUIL\ antibodies to some 

salmonella nerotypcs in che study 

population. 

Table 32. Distribution of haemoglobin genotype • 1.n

the subjects. 

• 

Page 

211 

223 

293 

296 

299.

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure l. 

Figure 2. 

Figure 3. 

Figure 4. 

Figure S. 

Figure 6. 

Figure 7. 

Figure 8.

22 

LIST OF FIGURES 

Expectation of life span 1n the 

United States, 1900-1969 

Age related changes in the human 

thymus 

Mean percentage forn,azan positive 

neutrophils in the age groups in 

unstimulated NBT test 

Mean percentage formazan positive 

neutrophils in the ago groups in 

stimulatod NBT test 

t.cucocyto mlgrotlon Inhibitory fnctor

test showlni; leucocytc ml!P'ollon .,ftcr 

2-1 hours lncubotlon. 

Graphic paper showing examples of 

migration areas traced 

Scatter diagram relating migration 

inhibition w1.th Con.A to age

Scatter diagram relating migration 

inhibit1.on w1.th Candida antigen to 

age 

Page 

38 

62 

110 

lll 

132 

13-1

138 

140 UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



23 

Fi�urc 9. Scatter diagram relating migration 

inhibition with measles antigen to 

age 

Figurt 10. Scatter diagram relating migration 

inhibition with BCG to age 

Figure 11. Positivity rates in loucocyte 

migration inhibitory factor assay 

in the age groups studied using 

Page 

143 

1-15 

four different lymphocyte activators 147 

Figure 12.

Figure 13. 

Figure 14.

Figure 15.

Standard curves for CJc and Cl 

Standard curve for factor B 

Standard curves for transferrin, 

alpha 2 macroglobulin and 

c-reactive protein

Standard curve for- albumin 

170 

171 

178 

179 

Figure 16. Standard curves for IgG, IgA, IgM 

and IgD. 188 

Figure 17. Menn isohnemagglutinins A and B 

titres in the different age groups. 193 

Figure 18. Antibody titres obtained in various 

ago groups before vaccination with 

meningococcal (A+ C} poly3accharide 196 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



24 

Figuro 19. Antibody titres obtained in various 

age groups after vaccination with 

Page 

mcningoccocal (A+ Cl polysaccharido 198 

Figure 20. Mean increase in meningococcal log
?�

antibody titres ovor provaccination 

levels in various age groups 

Figure 21. Standard curve for the quantitqtion 

of circulating immune complexes. 

Figure 22. Levels of circulating immune complexes 

in the ditferent age groups 

Figure 23. Positivity rates in antinuclear 

199 

207 

210 

antibody test in the different age groups 21B 

Figure 24. Positivity rates in rheumatoid 

factor latex agglutination test in 

old individualo and others 2i, 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure 19. Antibody titres obtained in vnrious 

age groups after vaccination with 

P11ge 

mcningoccocal (A + C) polysaccharide 199 

Figure 20. Mean increase in meningococcal log2

antibody titres over prevaccination 

levels in various age groups 

Figura 21. Standard curve for the quantitqtion 

of circulating immune complexes. 

Figure 22. Levels of circulating immune complexes 

in the different age groups 

Figure 23. Positivity rates in antinuclear 

199 

207 

210 

antibody test in the different age groups 218 

Figure 24. Positivity rates in rheumatoid 

factor latex agglutination test in 

old individuals and others 

• 

• 

•

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure 25. 

Figure 26. 

Figure 27. 

25 

Positivity rate in rheumatoid factor 

test, by the Rose-Waaler technique, 

Page 

in the different ago gcoups 220 

Scatter diagram relating CIC levels 

to RF titres 

Mean total plnsmn protein levels in the 

subjects. 

222 

301 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



IL-2 

Iftl-Y 

IL2-R 

mRtll\ 

PHA 

PG 

tlBT 

SRID 

PEG 

RF 

DNA 

tRlll\ 

l\DH 

CH 

ATPase 

IL-l 

UZB 

LPS 

ea•• 

Con. A

ICF-I 

cl\11P 

26 

1\DBREVIT\TIONS 

Interleukin-2 

Interferon gamma 

Interleukin 2- receptor 

Messenger ribonucleic acid 

Phytohacrnagglutinin 

Prostaglandin 

Nitroblue tetrazoliurn 

Single radial immunodif(usion 

Polyethylene glycol 

Rheu,-otoid factor 

Deoxyribonucleic acid 

Transfer ribonucleic acid 

Anti-diuretic hormone 

Growth hormone 

Adenosine triphosphatasc 

Interleukin-l 

tlew Zealand black 

Lipopolysaccharido 

Calcium ion 

Concanavalin A 

Insu'lin-like growth factor I 

cyclic adcnosine monophoophato 

•
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Ethylene diaminc tetra-acetic acid 

Socio-oconomic Gtatus 

Rosewall Park Memorial Institute mediura 

Foetal calr serum 

Phosphate buffered saline 

Leucocyto migration inhibitory factor 

Bocille Calnette Guerin 

Purified protein derivative of tuberculin 

Tuberculin reaction diameter 

Factor 8 

Coofficiont of variation 

International Union of Immunological Societies 

c-reactlvo protein 

Fluorescein isothiocyanate 

Immunoglobulin 

Radioimmunoassay 

Enzyme-linked immunosorbent assay 

Circulating immune complexes 

Optical density 

Sheep rod blood cell 

Antinuclear antibody 

Antigen 

Leucocyte migration inhibition test 
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INTRODUCTION AND AIH 

It was first demonstrated in mice that the ability 

t o  mount an antibody reoponso declineo progressively with 

age after maturity. The decline was round to be due 

primarily to changes in tho tissues of the immune system 

and secondarily to changes in the systemic milieu 

(Makinodan and Peterson, 1962). since then, there hao 

boen considerable evidence indicating that alterationo in 

immune functions with age may be characteristic of all 

mammals (Makinodan, 1980). Old people arc moro 

• 

susceptiblo to certain infections than tho general 

popu.1ation, and various intrinsic ,,nd extrinsic factors 

contrlbutc to their incrcaoed susceptibility (Hakinodan 

et al., 1984). 

Immune dysfunction in the aged represents an 

intrinsic factor which plays a prominent role in the 

impaired resistance against infection. Epidcmiologic 

, studies have revealed that ageing human populations arc 

deficient in their ability to gc.nerate adequate amounts 

of neutralizing antibodies in response to viral 

vaccination (Howells et al., 1975; Phair et al., 1978) . 
• 

Also, they posseso significantly lower levels of anti-
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bacterial antibodioo in their blood (Ba�ry and Redel, 

1978). 

various irnmunologic indices havo boon measured to 

assess both humoral and cell-mediated immune responses. 

They revealed that with age certain activities decrease. 

Others show no change, or increase. Among those 

indices showing a decrease arc cell-mediated immunity 

against viruses (Pazmino Jnd Yuhas, 1973), protozoa 

(Gardner and Remington, 1978) and intracellular bacteria 

(Patel, 1981). Others include primary antibody response 

(Makinodan and Peterson, 1962), production oc high 

affinity antibodies (Goidl ot al., 1976) and ability to 

respond to limiting doses of antigen (Price and 

Makinodan, 19724). Indices showing an increase include 

the production or auto-antibodies (Call\Marata et al. , 

1967), resistance to tolerance induction (Fujiwara and 

Cinader, 1974) and susceptibility to benign nonoclonal 

garnmopathy (Axelsson et al., 1966). 

There is age-associated drop in the functional 

capability to produce interleukin 2 (IL 2) by peripheral 

blood lymphocytes from elderly humans. Interferon gamma 

(IFH-Y) production by these cells was found unaltered and 

no significant correlation between the lovcl ot IL 2 and 
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IFU-'/ could bo domonotL·<1tcd (Shu-lin ot al., 190G). Thio 

1 ,plies the existence of an alternative way of IfN-Y 

production which doeF not require the induction by IL 2. 

Exogenous IL 2 is known to bo incapable of fully 

restoring the low proliferative response of cello from 

aged animals or elderly humans. Thora may be a defect in 

membrane IL 2R oxprossion as thoro is evidence of 

decreased IL 2 and IL 2R l!\RtlA expression in 

phytohaomagglutinin (PHA)-stimulated cells Crom old 

individual& (Nagel ot al., 1988). Kinetic studies of 

PHA-induced proliferation of human lymphocytes indicate 

that after a delayed PHA-induced activation, the 

lymphocytes from aged donors have a noar-norn�l ability 

to proliferate in vitro (Bonomo et al., 1986). Shedding 

of prostaglandin (PG) receptors by pre-incubation prevents 

PG-mediated suppression or mitogen induci?d lymphocyte 

response (Batory and Onody, 1986). It is possible that 

PG-dependent suppression is the main cause ot reduced 

mitogen responses in advanced age. 

The polymot:phic effects of ageing 
• 

on the i111mune 

system underscores the complexity ot: the mechanisms 

responGible for age-induci?d changes, and the magnitude of 

the task of relating individual immunologic indices to 
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auacoptlblllty to lnCcellon. '1ost atudJca so far have 

focused attention on a Cow or related lndJcoa. This 

study hos boon designed to bring aevoral Immunologic 

lndlccs, representing the mojor orma ond sub-units of  

the Immune system, to ploy In the ossessmcnt of altered 

poromotcra during oi;elng. It ls envisaged that susceptibility 

to Infection con bo reduced Ln old Individuals by modulating 

their Immunologic reaponslv.eness. The Information on the 

stnto of Immunologic parameter& In the aged African la 

scarce. This '.ltudy assesses the effector functional 

n1•m or cell-medl qtl•d Immunity. 

Ageing hos been found to lnvolvo dlfforont patterns 

of ehonge In lmll\lJnorcgulotory T-eell subsets In different 

strains of mice, depending on thel-r genetic constitution 

( Clark et al., 1985). This study also aims nt nscorto.intng 

tho possibility of U61ng the level of Immune responsiveness 

os an Index of thl!' ageing process. Information gathered 

from this study will bo Important for public education 

on what period of life Individuals should minimise octivltics 

that bring stress (I.e. the age that Immunological doprosston 

sots in). 

It Is the aim or this study to 01909s lmmunologtcal UN
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parameters in individuals aged 6-95 years. Generally, 

the study consists ot analyses ot delayed 

hypersensitivity skin test responses and blood samples 

from Nigerians in each of the following age groups: 6-25 

years, 26-45 years, 46-65 years and> 65 years. 

Immunological parameters to be assessed include the 

following: 

A. Non-specific cellulor immune responses

(1) 'total and differential white blood cell counts

indicating noutrophil number and proportion

(ii) �ssay of polymorphonucloar neutrophil function

using Nitroblue tetrazolium (NBT) dye reduction

test.

e. specific cellular immune responses

(1) T-lymphocyte count by immunofluorescence using

monoclonal antibodies .

(ii) 

(iii) 

(iv) 

Helper T-cell and suppressor T-cell enumeration

by immunotluorescent staining with monocfonal

antibodies.

l.eucocyte migration inhibitory factor assay.
' , 

jbssive cut�eous delayed h)'l>eTserurltivicy test. 

c. Non-specific humoral immune responses

(i) "Transferrin measurement by singleUN
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radial immunodiffusion (SRID). 

(.Li) Assay of complement components including CJ, C•I 

and Factor B. 

(iii) Analyoic of two or the acute phase rcoctantc:

c-roactive protein and alpha 2-

mocroglobulin. 

o. specific hurnoral immune responses

(i) a-lymphocyte count by irnmunofluorosconca.

(ii) Quant1tation of the itnmunoglobulins IgG, IgA,

IgM and IgD by single radial immunodiffusion.

(iii) '.Z)eterminotion of iso-haornagglutinins.

(iv) ipccitic antibody responses to meningococcol

polysaccharide vaccination. 

E. l'tiaccllanoou� Immunological ind1cr1'J

(i) Sorum total protein and albumin by 

colouriMetric assay.

(ii) As�ay of circulating immune complexes by
• polyethylene glycol (PEG) precipitation .

(iii) Assessment of the incidence of rheumatoid

factor (RF) positivity in scra by the Latex-

agglutination method, and olao by the Roso

Woalor tost. 

i1v) Assossmont ol the provalonco of antinucloar 

,'.lntibodioo. 

I 
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F. Microbiological screening

(i) Analysis oi oora for Entarnoeb� histolytica

antibodi by passive haemagglutination.

(ii) B.,, ologi�'ll Widal tc!lt for Snlnonrllp typl1i o,

S0lmonclla paratyPhi o {Groups A, B and C),

Snlmonclla typhi H, and Salmonella pnratyphi H

(antigens a,b and c). 

(iii) Hcpatitis-B surface antigen detection in serum

by latex agglutination.

•
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ClIAPTER ONE 

LITERATURE REVIER 

Immunity is tho ability of an organism to resist 

disease. Ageing can be defined as a time-dependent 

procoss whereby one's body can no longer cope with 

environmental stress and change as easily oa it once 

could. Hence, loss of physiological adaptnbility is one 

of the hallmarks of ageing. The immuno system falls, 

while the incidence of autoimmune diseases increases, 

with age (Butler, 1977). The increase in the incidence of 

autoimmune diseases may play a part in a wide range of 

chronic disease& froM rheumatoid arthritis to senile 

dementia associated with old age. If the immune and other 

protective systems of the body were able to maintain 

themselves over the course of time with no ago related 

degradation, the everyday loss of energy and vitality 

that occurs in the lives of older people as a consequence 

of viruses, arthritis and other debilitating 

circumstancco would be greatly lessened. The goals of 
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CIIAPTER ONE 

IiITERATURE REVIEW 

Immunity is the ability of an organism to resist 

disease. Ageing can be defined as a time-dependent 

procoss whereby one's body can no longer cope with 

environmental stress and change as cnsily as it once 

could. Hence, loss of physiological adaptability is one 

of th<' hallmnrks of ageing. Tho immune system fails, 

while the incidence of autoimmune diseases increases, 

with age (Butler, 1977). The increase in the incidence or 

autoimmune diseases may play a part in a wide range of 

chronic diseasot. from rheumatoid arthritis to senile 

dementia associated with old age. If the immune and other 

protect'ive systems of the body were able to maintain 

themselves over the course of time with no ago related 

degradation, the everyday lost. of energy and vitality 

that occurs in tho lives of older people as a consequence 

of viruses, arthritis and other debilitating 

circumstanco!l would be greatly lessened. The goals of 
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blomedlcol gerontology ore to extend tho productive years 

of life ot the exponse of the unproductive years oC life, 

and to cnoble one to ago graciously with a minimum of 

mentol and physical dlsobilltles (Maldnodan, 1977). 

lt Is well known thot eoeh species has o finite 

ond unique Ufo spon: c. g a ma)•fly hos a life span of 

obout a doy, a mouse about 3 years, o dog obout 20 yoors, 

a horse about 40 yeors, ond a human about 110 years. 

The overogo life span Is  gcnerolly slgnlflcontly shorter 

thon the moxlmum U!c spon, ond vorlotlon between 

Individuals within o species Is lorgc (l\laklnodan, 1977). 

Those obscrvotlona Indicate thot life span Is genetically 

reguloted ond the difference between the maximum and 

ovet'oge life span In o species reflects the influence 

of environmental foctors to o groat c,...-tont. Findings 

from studies of monozygotlc and dJ:r.ygotlc progenies of  

pnrcnts ,rith long ond those with short life spans support 

gonctlc rogulotlon. Kollman (1961) found the lntropo.ir 

life span difference smaller In monozygotic tho.n 

dlzygotlc twins and that the llfo oxpcctoncy of progenies 
. ' 

• 

• 

•
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of pi1rcnts with il longer life span is more prolon,:cd than thot or 

progenies of parents with a short life span. The cause of 

death was about twice as similar in monozygotic as in 

dizygotic pairs. 

Studios of expectatiQns of life span in tho United 

States (Golenpaul, 1973) showed that the survival curve 

is becoming more rectangular (or box-like) i n  shape 

(Figure 1). This implies that the average life span is 

increasing significantly but the maximum life span is 

not. This has beon attributed to the control of 

deleterious environmontal factors through effoctive 

dietary, hygienic and vaccination programmes and through 

the use of antibiotics since the late 1940&. If the box-

like trond continues, it ls poseiblo that in the near 

future most United States residents will hove Ufo spons 

.1pproochlng the genetic Umlt £or mon. 

A United States Bureau of census report (Siegal and 

0' Leary, 1973) reveals that the. maximum lifo span cannot 

be extonded significantly by controlling environmental 

factors. According to this report, if the cause of death 

through malignant neoplasms is eliminated today, a child 

born tomorrow will have an increase in life ekpoctancy of 

only 2.J years and an adult 65 years old tomorrow will 
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have an increase of only 1.2 years. Moreover, if all four 

major causes of death of the aged (i.c cardiovascular

renal diseases, heart diseases, vascular diseases 

affecting the central nervous system and malignant 

neoplasms) con be eliminated today, there will be only a 

20-year gain in life expectancy of babies born tomorrow.

Physiological functions in general decline with age 

in a linear fashion (Makinodan, 1977). A fundamental 

question that has been asked over the years is whether 

the decline in various functions is initiated by the 

decline in function of only a few cell types or tissues 

or whether each tissue senesces independently of other 

tissues. Actuarial data suggest that ageing of 

individuals is caused by a senescence timo clock built 

into a few cell types (Makinodan, 1977). Krohn (1962) 

found in mice that the skin had a life span longer than 

the mouse from which it originated. He hnd transplanted 

the skin of old mice into young, henlthy mice in a serial 

manner. This means that skin ages in-oitu boc3uso oc

factors extrinsic to it. Comparable roeulto have been 

reported subsequently with oovoral other tioouos 

including bone and prootnto tisoues (Franks, 1970). 

However, a limited in-vivo lito span or certain 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



40 

tissues (Sit:1inovitch et al., 1964; Cudkowicz et al., 

1964; Daniels et al., 191�) suggests that sorne tissueG 

age because of changes intrinsic to them. Harrison' s 

findings (197S) with haematopoietic stem cells of young 

and old nice, indicate that in-vivo transfer life span of 

a tissue is due to the nu!'lbor of traumatic experiences a 

tissue undergoes during its transfer handling rather than 

to the in-situ age of the tissue. In an approach to 

resolve this issue Hayflick (196S) assessed senescence of 

a hocogeneous cell population in o defined in-vitro 

culture condition. He found that the cultures of hul'lan 

Cibr:oblasts undergo about SO doubling passages before 

they die (i.e on the average, one tibroblast can generate 

1011 flbroblaots or l metric ton of flbroblnots). 

To find out if the death of passaged fibroblast io 

due to a ticc clock built into then, fibroblosts that had 

prcvioucl; undergone x nucber• of pasoagcs were ciixed 

with carkor fibroblasts that had previously undergone y 

nuabcr of passages. 'Mlc nucbcr of passages each type wao 

still capable of underc;oing vas doterDincd and found to 

be (50 - >:) and (�O - y) coro passagoa ronpoctlvoly. 

'Mlua, the in-vitro pcoliforativo llfo span or huaan 

fibroblasts nay be governed hy a tlac elect built into 
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thom. The quoation that arises is whothor the time clock 

is in the nucleus or the cytoplasm and whether activation 

of the clock is genetic or stochastic. Recently, Harley 

et al. (1990) have shown that tho amount and length of 

OtlA in human fibroblast tolomeres (termini of DHA helix) 

decrease as a function of serial passage during ageing 

in-vitro. It is not known whether this loss of ONA has a 

causal role in senescence. 

Many physiologic systems have boen tho focus of 

biomedical gerontologic research. Of all the systems 

being examined, the immune system is perhaps the most 

attractive from both biologic and clinical points of view 

(Makinodan, 1977). The reasons are compelling: 

a) The illll1\une system, which is intimately involved

in adaptation of the body to environmental

stress and change, declines in its efficiency in

performing certain functions with age. 

b) Associated with the decline is the rise in 

susceptibility to viral and fungal infections, 

cancer, autoimmune and immune-complex diseases which 

can interfere with many physiologic functions of the 

body. 

c) Probably more is known about differentiation,UN
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ontoganotic and phyloqonetlc processes or the 1 une 

system Bt the cellular, qonctlc and colecular levels 

than any other aystem, 

d) Tho imnune syato111 is Bioenable to procioe collular and

molcculnr analysis and thersforo offerG great promise
•

ror aucccsoful manipulation.

o) Thora is a reasonable chance that n delay , revercal

or decrease in the rate ot decline in noraal ic::iune

1. l

{unction may delay tho onset and losoen the oeverity 

of diseases of ageinq. 

TREORIES 011 1.0EIHO 

Thero are many theories ot ageing, soce 

conflicting and some mutually oupportlng. Thoso 

theories appoor to deal with difCorent aspects of 

the some general event end {all 

into two general 9roups. Ono view is termed 

''fundamentalist'', 11intrinsic 11 or ''controlled 

theory". This holds that ageing la an orderly 

program111od event which is genetically 

consequence ol differentiation, growth 

th.e 

and 

oaturation (Kanungo, 1976). Tho other gonorol view 

is terr.ied •11eplphono111on.i l iat::11
, "o.xtrinsic" or 

11rilndo111 11 thoory. According to this theory, ngaing UN
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r"nults from accumulntion of randor.i errors (Orqol, 

1963). Some investigators plnco an intrinsic 

ageing chronomotor in every cell, and othors place 

it in o oingle centre - usually somo-whoro in the

brain (Moment, 1978). Efforts to elucidate the 

extrinsic theory have shown that once an  error is 

made anywhere in the DUA-protein synthesizing 

apparatuo by any agent, it could be magnified, 

producing faulty templates (Moment 1978). This, in 

turn, would serve as faulty models for the 

pLoduction of faulty onzymos, reculting in more 

faulty tomplntco - o process loading to a gradually 

acceleruting cumulative increase of errors until 

the final "error catastrophe" (death) occurs. 

Orgol (1970) has pointed out that "error 

catastrophe" is not inevitable with timo but 

depends on a number cf contingencies which may or 

may not occur. 

The genetic explanation is generally favoured 

although definitive evidence (or or against either 

type of theory is lacking (Makinodan, 1977). Thus, 

ageing can initiate at the transcriptional level , 

whoro it can bo manifested no a mutation, DNA 

•
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deletion c,r 1111cro ol1u:ular era •-linking ot DIA 

It an alao lnitlotA at tho t.r11nal tlon 1 lovel 

wharo lt can bo aanlt Gt � by ltorad 

1 t rctl 

RJ1A 

polyaor11ao, 

aynthotoao. 

ultorod t.RIIA and t.RJIA 

Aloo, lt can initiate ot tho potit-

tr nol:1tion11l l v l, wh re lt can bo aanlC 11t d by 

stochaat.ic alter11tlon or cert in vlt.al, •lo-Jl)"

turnln11-ovor 1:1 croaol c:ulos auch oa en:yccs 

ea•ontlal tor protein aynthe is nd O'IA r pair. 

Oonctic h tcr�onoity cG bined with lGrnJ life apono 

9roatly } lDi ta the poo11.lbilit1o• to teat for 

qonotlc crecto on pattern ot huun ag ing.

IIO\IOVar, certain op clal ln!ls ot pr tur huaan

llgcln9 (proqari111, ouch Bll \: rnor'• ndCockoync•o 

oynuromco, nre Q n rally ace pt de• having g notic 

CIIUSOD, Individual vith th •o diooaa o tal 1 to 

qrow prop rly, boco� oold and vrin'kl d in their 

early teen•, and nlcoot inv rlably di oorore �h 

119• oC 20, wlth oKton•ivo circulatory dlffLcultloo 

a aool,tcd wlth lipid tlcipoalts tn tho blood VQOSols 

(Huaaoll, l!>78). 

The cinny- theor loa ot ago Ing thao hav� b en put 

Col'.'\lnrd, include tho Collowln9: UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



1 

41 

t •• r d l al th ry, i.: l h 0:.1�10 • t• the

o urr n o  or aqe- ao lated lnterr renge vlth

oxld tivo proca • • oc prot ins, vhi h 1 ad• 

to 1 cul r lfunctl n, ieln!Or-a3tlon or 

nut11tion (It nun, l 68, hal and Orr, I ?J

11, lh coa tic utation thoory, vhlch postulat G

that nutntlona ln so tic c 11 D,A r ult in 

phyaiologic dV•functlona nd dofici nciea, 

ultiDotoly leadlnq to death (CUrtia, 1971) 

1 i 1. I he "accumul t ion of rror • th ory or og lng,

vhtch ot 1t a th t age- asoolatcd proqr ••iv 

nccuoulatlon of error ot transcription nd or 

translation r cults 1n accu ulotion or 

abnomallti e of cellul r in!or=.,tion and 

dotcrlorntion of nucl ar cvtoplaacic 

functional controlo (Price and Hakinodan, 

1973). 

iv. The crooo-llnkago thoory or 

pootulatos thnt ageing is 

ageing, which

causod by tho

progrcsaiva croGa-linkago of infornational

mol11culaa nnd othor ooloculoa ossontil\l to

llCa ouch oa nuololc acids, nucleoproteina,

on1ynou, and structural protaina e.g. collaqonUN
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( A lcxnndcr, l 9G7) . 

v. The cha lone theory of aging, which proposes

that ageing is related to the appearance of

specific molecules or chalones that inhibit 

essential processes of the central nervous 

system (CNS) and other organs (Bullough, 

1971) 

vi. The Ct�s - hormonal theory of ageing, which

states that age-related changes are central 

nervous system-based, hormonally controlled 

and progra1n111ed, and result in progressive 

decline of mechanisms governing the rate of 

vital processes and corrective adjustments 

following cellular and environmental 

perturbation (Bellamy, 1967; Makinodan, 1973). 

In addition to the foregoing list, other theories of 

ageing have been proposed. for instance, Walford (1974) 

proposed that conditions which prolong life must be based 

on those which influence either endocrine function or tne 

immune system. He demonstrated that the life span of 

fish whose body temperature had been lowered to 1s•c was 

markedly prolonged as compared to that of,controls kept

at 2o•c. He argued that this finding may bo a function 

•
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of the well-known temperature depressing influence on 

ir.unune functions seen in the poikilotherms (Hildomann and 

Cooper, 196J). Even though the prolongation of life by 

tcmpi-ratur,., clE>pross ion was accompnni.ed by moasur.1blo 

changes in collagen reflecting a deceleration of the 

ageing process, Walford (1974) argues that the> 

predor:iinant influence on life span could be pro-eminently 

an immunological one. 

In a similar fashion, Walford at al (1974) showed 

that caloric restriction, which decreases both cellular 

and humoral immune functions early 1n life, also results 

in preservation of immunological (unction late in life. 

By contrast, well-fed micP which showed vigorous 

immunological function early in life were characterised 

by early decline of immunologic functions and earlier 

death late in life. It is of interest that women, on the 

average, live about 8 years longer than men, who have a 

basal �ctabolic rate about 6 percent higher than woncn 

and more red blood cells per millilitre of blood {Moment, 

1978). 

1:2 DEVELOPMENTAL ASPECTS l\NO LIFE SPl\N 

Ageing and death of individual cells occur at all 

stages of development. Also, organs involute according UN
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to a speci(ic timetable. For exnmplo, the placenta 

involuLc:. during �ho gestational poriorl, thn thymut< 

during childhood and the ovary after rive decades in 

normal females. A major distinction between the 

processes of development and ageing is that during 

ageing, no proteins, oatricos, or organs with essentially 

new structures or functions arise, and there is a 

progressive decline of (unction (Goldstein, 1971). 

Mammalian cells and tissues normally follow a 

defined schedule of growth. During cmbryo-genosis, all 

organs increase in size by cell division. By tho time or 

adolescence, the growth of virtually all organs ceases as 

the somatic proportions or adulthood are attained. 

Therea(ter, it\ general, much less mitotic activity is 

required to maintain the steady state. Thus, nervous 

tissue and muscle cells becone virtually incapable or all 

oitotic activity during early adulthood. Fibroblasts, 

hepatic cells, renal tubular cells, and bone cells turn 

over slowly und�r normal conditions and regenerate less 

rapidly in older animals. Gastrointestinal and 

haonatopoiotic cells divide at a constant rato through 

adult life oxcopt for u tendency to doclino under 

sonosconco (Post and Hoffman, 1968; Goldstein, 1971). 
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8'arnet (1973) has suggested that the thymua may act aa a 

biological clock which is genetically programmod to 

operate at a rate consistent with the optimal life timo 

of the species. 

Based on actuarial statistico in Europe and trorth 

AMrica, it ls known that about 2 porcont of the 

population die before l year ot ago, S porcont bo!oro 40 

years or age, l S percent before 60 years of age, 65

percent before 80 years of age, 90 percent before 90

years or age, and very few individuals survive the 100-

year r. (Kakinodnn, 1977). At least 40 percent of all 

infant. �rul ity is believed to result froi:i genetic 

factors, vhile congenital ulformations arc the second 

l.ading cause of death of children under l year of age

(Childs, 1975). 1.lthouqh it io diCt'icult to assign 

epeciflc g n tic defects ao a cauoo of d ath in the other 

age c t orl s, about. 20 pore nt of th general 

population h v gen tic def et which ire known to 

orten life p n ( criv r ot al., 1973; Gold t in, l l; 

O.trander ot al., 1974). hls dofe t aay ntri ut 

•1 1f1 ntly to tJ1e death of indlviduAl 1 

"/ r t aao (runl ot 1., l 77). r r exaapl d1 be�••

i 1 one r t .,....t co1Jaon di ••• in t ao1rutral 
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lt population , m,y ho aon id r (I, It pr vol n 

l p roont nmong n bolov 40 of 1190, !'I 

boCoro GO yonro or age, nncl 11 percent before 70 

(Ootrnnd r at nl., 1974). Tho signlficllncc 

of dlobotoo ln nyolng otudico co ea froa !to high 

troquoncy, tho fnct thnt lt hortons lifo span 

aignitic1ntly (Cnrcin ot nl., 1974), nrut that lt le ono 

of tho moat coml\\on nncl olgnlt'icnnt dono inntoro or th 

final decline and donth ot' long-liv d individunls (Yunlo 

et nl, 1977), Tho lnnlli11l naturo or diabatoo hao long 

bcon kno..,n. 

1.3 HORMONES J\ND THE l\OEINO LYHPIIOIO SY9TtH 

'l'ho inevitability ot' ho1·ciono r:iodi�t:cd conosccnco in 

tho Cccnlo roproductivo oystom long botoro the death of 

tho orgnnior.1 hno long focused 1ttcntion on the 

possibility thnt hormonco mcdinto tho ageing procoso. 

That aqcing might rotlcct, nt lonst in part, doticioncy 

ot horrnonc action rnisa� the nttrnctivo pro�poct or the 

poatponoinont oC ngoin(J with hormono roplncomcnt thor,,py. 

Thi• proupcct in lnrgo mo,1ouro axplninn tho inordinnta 

aaount ot attention which hormonnl factors h.\VO 

periodically rocolvod in nttompto to nccount tor 

••nesconco. It a loo oxplninn tho blomiohoo on nlnotoonth
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and early twentieth century medical history of attempts 

to graft into old men (including some scientists) the 

gonads of goats and other animals to effect 

''rojuvonation'' (Davies, 1978). Davies (1978) has listed 

conclusions which may be made from the many observations 

which attempt to relate function of the endocrine glands 

to ageing as Collows: 

i. there is no satisfactory evidence which 

substantiates involvement of endocrine gland in the 

process of ageing. 

ii. ageing is characterized by normal circulating

levels of thyroid hormone and cortisol; and

decreased secretion of these substances in response

to decreased degradation of hormones in peripheral

tissues.

iii. endocrine tissue responsiveness to trophic hormones

and stress is intact in the cases of the adrenal 

cortex and thyroid gland. 

iv. the menopause ls a hormone-mediated event which

chronicles but doeo not regulate ageing, and 

appears to be initiated in tho ovary. 

v. the ovary io tho only endocrine gland whose

functional capacity predictably declinco with 
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noras�l «Q lnJ. ,\ndr:oq n prod ction by the te tl• 

L nuu tu t ,11 w!ch � Lut. w1tJ .lfl r ndlvi 1 

vorl1t1on docs not allow o d crlption or

docronuoct toatootcrono aocr:ctlon aa n inevitable 

conncquonco of ageing. 

vl. tor cottnln polypoptido hort:1>n u GUCh 

pnrnt:hyroid hori:iono and proloctln, no ii:poct: of 

ngoinq hno boon con lot ntly doucribcd. Antl

diurotlc hornono (,\DII) 11 crotion ia intact in older 

intllvitlunlo, l>ut tul>ular r sponoo to 1'D11 cay bo

l ripa l rod.

vii. nvnilnblo dotn rcg.lrdlnJ ncurorcgulntion ot the

ondocrino nxoo imply thnt ouch input nay bo

dccronocll w 1 th ngo. 

1.J.1 Growth hormone nnd thp lypghoid �yotom; The

rolavnnco or growth honnono (GH) (or the ontogcnctlc 

development ot the lymphoid oyotor:1 and primarily of 

thymuo runctlono hns boon durnonotrotod Crom dlfforont

oxporiccntnl oodolo. Thymuo-dcp0ndont ir.imunodot'icioncico 

have boon found ln rnlco troatcd with nntl-pitultar)' 

antloorn (PlC!rpnoli nnd Sorkln, 1969) ao wol l ns in 

conqonltnlly hypopituit,,ry Snell tlwnrf rnico (Fnbrln 

•t 111., 1970; Pnbrio ot nl., 1971n). Tho dwarf 11\lco
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develops after weaning and lS

characterized by hypoplasia of the thymus-dependent 

areas, by impaired transplantation immunity and by 

slightly reduced humeral immune responses to thymus 

dependent antigens (Fabris et al., 1971a). Serum 

immunoglobulin levels aro within normal range (Wilkinson 

et al., 1970). These findings have been confirmed in 

hypopituitary dwarf mice of the Ames (df) strain 

(Duquesnoy and Good, 1971; Ouquesnoy, 1975). 

The immunological deficiency of dwarf mice may be 

corrected by treating them daily for 30 days with bovine 

growth hormone, provided tho thymus was not previously 

removed (Fabris et al., 1971b; Fabris et al., 1972). 

Growth hormone may influence DIil\ synthesis of thymocytes 

(Pandian and Talwar, 1971) especially as membrane 

receptors for CH are present on thynocytcs (Arrembrecht, 

1974). The CH rE'lquirements of tho thymus dependent systel!I 

arc not limited to developmental stages, but last during 

the whole life of the animal, as shown by the deficient 

immunological recovery from )(- 1rradiation in

hypophysectomized adult rats {Ouquesnoy et al., 1969). 

Also, there is increased graft versus host reaction 

mounted by adult spleen cells when injected into CH-
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:eated hybrid F1 recipients (Picrpaoli ot al., 1970). 

• J, 2 In,i;_µli.D..Jlncl the lmphoid system: Insulin receptors

re present the membrane of human circulating 

ymphocytes (Archer et al., 1973) and of human lymphoid 

inns (Gnvin et al., 1974). The concentration of insulin 

·eceptors on peripheral lymphocytes increasoG during

>lastic transformation (Krug et al., 1972). The binding

>f insulin on lymphocytes rnay have a biological 

;ignificance since an insulin-dependent stimulation of 

�enbranc adonosino triphosphatase (ATPase) activity and 

glucose uptake has been observed (Hadden et al., 1972). 

The immunological deficiencies observed in insulin

doprived anir.ials are similar to those shown by 

hypopituitary animals (Fabris, 1977). Since insulin and 

CH are physiologically linked by di(ferent direct and 

indirect relationships, the observed similarity may not 

be causal and nay reflect a common underlying mcohanisa. 

Advancing ago is characterized by decreased insulin 

release in ro"ponse to or11l glucooc challenge. Basal 

insulin secretion, turnover .ind tissun responsiveness arc 

not influenced by normal ageing (Davies, 1978). 

l. 3. J. Thyroxine and the lymphoid syster,; The removal of

the thyroid gland induces hypotrophy of the lymphoid 

system (Lundin, 1958). Administration of oxogonous 

thyroxine to otherwise normal animals rooultti in 

enlargemont or both central and peripheral lymphoid 

or ans; and in incrensed out!low or lymphocytes from the 
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thymus (Ernstrom and Larsson, 1966). Punctionnlly, 

thyroxine deprived animals show a gonoralizod 

imnunodepression (Pierpaoli et al, 1970; Fabris, 1973). 

Both antibody synthesis and cell-mediated immunity arc 

strongly decreased in mice and rats with hypothyroidism. 

Such deficiency is (ully restored by daily injection with 

exogenous thyroxine (Fabris, 1973). tlconatal or adult 

thyroidectomy in rats show that thyroxine is needed 

during the whole life of the animal in order to maintain 

the efficiency of the immune system, although the 

requirc�cnt seoms to be higher during the ontogenetic 

de'lelop:::ent (Fabris, 1973). 

1. 3. 4 corticosteroids ,,nd th� lv::mohoid svoton:

Corticosteroids, and particularly those of tho cortisol 

type can suppress antibody rcsponoe ( Eliott ant.I Sinclni r, 

1968) as well ao coll-mediated ii:imunity (Gunn et ul., 

1970). Excessive prollrerntion or lyi:iphatic tioouco, 

including the thy:cuo, after aoronaloctooy occuro in nice 

and rats (Dougherty, 1952; Ar:brooo, 196,; Gunn et 1., 

1970). These observ11tiono would 1 ply that. oven at 

phyaiological lc•,clo, adrenal cortical hor ones euppr ss 

tho i unological rcaponoco or at lon t ,ntaoonl th 

proliferative atiauli x rt d by oth r hor�oncs. UN
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1.J.s Sgx hormones ADd tho lmphoid syatcm; Tho greater 

capacity of tho foaale coQparad to tho onle in tor�s ot 

iwmuno responsivenCUJo hao bean docuacntad in various 

n.,.mmalian Gpccics including "" (Rowley an(J l-lackuy, lll :J, 

Terres et .11., 1968). Duo to tho col:lploxity of tho 

hon::onal feedback cochnnicao related to cex, it is 

difticult to dofino which ono acong tho oox hormones 1 

directly ln\'Olvod in i� unopot ntintion in th Cc le. 

Both pituitary gonadotrophino and t rgct gland horconca 

y v 11 - diato thio offoct. 

0th r horconco ouch as vaaopret1sin, parathyroid 

horaon (Whitfield, 1970) and epinephrine (Fobris, 1977) 

fng:uc p olif ration of thynocytcn. 

th 

sys 

co 

C 1 

0 rvntiono that the wasting diconsc fol loving 

i nccoapanlcd by a nuobcr of non-

ologi l con cquenc indlc t thnt th ly  phoid 

y ace et BO e gclnJ proc C • u h 

includ th d rnnul tion of Cll-prod ing 

n t:r. ad ypo hyaie (Bi n hi t l. , 1 1 ) ,

l r t  r t n (llishlzu and k kur , 1 

9"'""'1" l body 

) . 

t r 1 

f t a , l 7 
, 

thu.,,. 
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ohow nltorntions of (l) hormonal levels (Pantalouris, 

1973; Piorpaoli and Sorkin, 1972), (2) liver onzymo 

activity and the ratio of soluble/ insoluble collagen 

(Panta-louris, 1973), and (J) sexual maturation 

(Bcsodowski and Sorkin, 1974). These observations 

suggest that the lymphoid systeD and particularly the 

thymus moy be linked to the general hormonal homeostatic 

mechanisms ond directly, or through them, may control the 

function Qf other body tissues. The relevance of such a 

relationship for soma agc-relnted proccsseo has boon 

suggested by tho observation that both hypopituitary 

dwarf and nude mica (Pantalouris, 1973) arc alCocted by 

early ageing syndrome. 

Both hormonal and immunological recoveries arc 

required in order to prevent the early appearance of age

related symptoms. The achievement and the maintenance of 

the optimal ratio among functionally distinct 

subpopulations of lymphocytes, as well as their 

efficiency throughout life, might well depend on the 

adequacy of both the immune and the endocrine systems. 

1.4 MOLECULl\R BIOLOGY OF AGEING 

Transplantation of young nuclei into old cells 

rejuvenates tho old cells, whereas cells with old nuclei 
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and young cytoplasm behavo liko old cells (Brash and 

llart, 1978). Thuc, dctcrrain<ltion o!.' ccnocccncc lies in 

the nucleus rather than the cytoplasm. This fact 

militates against cytoplasmic proteins, lysosomes, ageing 

pi(JT.lcnts, and the call'& outer mambrane as determinants 

of senescence, and points in favour of 011/\. If atrond

breok or excision repair after damage is complete, tho 

integrity of the DtlA is restored. Howovor, DtlA damage 

accumulates with age in poet-mitotic tissue indicating 

that repair is not always complete. This accumulation of 

DNA domage doon not soom to be due to n decline in the 

function of repair �ystems �ith age as a decline occurs 

in those repair syst,ms only in very old culturec (Brach 

and Hart, 1978). 

Immunological methods suggoct that proteins present 

only in foetal life begin to reappear with age, 

indicating erroneous gone derepression. Dcrcpression of 

genes which control cc.11 division may be the cauac ot the 

age-related proliferative diseases, cancer and 

arteriosclerosis, when they occur in post-mitotic tissues 

(Brash and Hart,1978). Derepression of 

histocompatibillty antigens could result in autoimmune 

disease. 
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Elaatin, nn oxtracollunr protein recponsible for the 

elasticity or tisauoa such aa blood vossols and lung 

tissues, rorms cross-links botwoon its own 111olecules with 

ago and becomes less flexible. It may thus contribute to 

the increnaing rigidity of these tissues and to wrinkling 

of skin. Calcium precipitates onto old el.ictin, a 

phenomenon reminiscent of arteriosclcrocis. 

Very few collagen molecules turn over. Therefore, 

damaged collagen moloculoa will not be replaced. 

Collagen becomes stiffer with ago as ft result of cross

linl:s of several types. Stiftnecc or collagen cont.iining 

tissues may restrict movable tissues such as lung, and 

may also interfere with tissue perfusion. While these 

phenomena do occur with .igo, the role of collagen in

causing them is not clear. Cross-links in collagen are 

believed to arico not from nutation but Crom direct post 

synthetic modification by reactive molecules 

such as free radicals and aldchydes (Brash and Hart, 

1978). Thus, collagen ageing and olaotin agoing, and the 

pathologies that may result, may be a significant 

eenasconco pathway which ls soparato from tho Ot1A-dn111ago 

pathway. 

Tho principal oonosconco pathwayo nt tho molooular 
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level oocm likely to bo: 

i. DNA damage, with two branches - oomatic mutation

and gone derepression or represoion;

ii. Collagen and elastin cross-linking; and perhaps

iii. Membrane lipid damage.

Evidence for the relative �ignificance or these pathwayo 

is scanty. The collagen hypothesis rests on plausibility 

arguments as feeding of membrane stabilizers has been 

noted to result in extended life span (Brash and Hart, 

1978). 

1.5 THE TBYHUS, OTHER LYMPHOID TISSUES ANO AGEING 

The thyi;ius was an organ of mystery until when 

Hiller (1961), Good et al. (1962) and Jankovic et al. 

{1962), through their neonatal thymectomy studies of 

experimental animals, revealed that it plays a major role 

in thl.? development of the immune system. Oaoba and 

Miller (1963) wore then th� Cirot to present convincing 

evidence that a humoral thymic factor is roaponsiblo Cor 

T-cell caturntion.

Agc-relntod chnngoa that occur in tho thymus, which 

io the firct orqnn lo dovolop lymphoid chnrnctoriotics, 

aro pnrtlculnrly otrikinq. Tho thy111uo ronchoo 1ts 

•
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r 1p J 

1978), 

Cl l 

w 1 ht orly ln litu arm thoroact r, th ro 1 

liep n n t l l , J r 1 on ( o t l tl i1 

Thla I g, •mlon (Flriure 2) C! t ao•tlj' th 

• 

th}-nlc ly 1>h t..lo n• , prl !lrl ly aa n roau1t of oort!Clll 

1t1•ophy in both hu n and nl la beginning at th tlao 

ot a �'Ulll mnturity (Boyd, 1932; s ntlat �,n, 1 01 Good 

et n l 1 196-1) • lloonnto l thyn cto y o uso aov ro 

i pairmcnt of iOJllunoloqlc l function nd y cau•o 

"wastin(J c.Jiccnoo" who• �in t tur s be r 1101&0 

oloilnrity to norm,l 11qein9 (W ltord, 1969). In aicro

unnto icnl t r� thy lo involut1on to eh r ctcrl:cd by n 

grouo incrcnao in both oonn otlvo tlaauo nd t'.nto. Hony 

dlocnoeo, ccpoci ,lly lr ncoociotcd vlth stnrvatlon, cauco 

oxa99crotod thymic involution (Schofield and Dnvlcs, 

1978). The extent to which T-collo can nature io related 

to tho dogroc ot thymlc involution. With ndvoncing ago, 

thyalc tloouao looo the ability to influence the 

fol lo·o1ln(J T-col l Cunctiono: 

1. the ln£luonco on T-colls to home into T-call

dependant ,rcno ot lytnph nodes (lllroknw.,, 1977).

ll. the lnCluonco on oplonic T-colls to roopond

r:iltogonicnlly l;o T-coll-opocllic rnitogcns ouch an

PIIA, nnd nllorJonoic lymphocyto11 ( llirokawa, 1977). 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



62 

-

� 100 -

"' 110 
::> 
:I 80 
,. 

z 
.. 

... 

0 

"' 

.. 
,,: 

II 
� 
.. 

.. 

z 
.., 

z 
0 
.. 

:( 
0 
u 

a 7 • 
·�

,RfNATAl AGf 
,osTNATAl AO( IH YlAIII 

IN MONTHS 

• 

Figure 2. Age-related changes in the human thymus 
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Figure 2. Age-related changes in the human thymus 

(Boyd, 1932). 
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iii. the influence on splenic T-cells to "help" a-calls

in their response to sheep red blood cells

(Hirokawa, 1977).

1-lhotover tho mochnnism in opor,3t1on, a role or the 

thymus gland in the age-related immune defects ls 

suggested by its morphological involution and the decline 

in serum thymic hormone levels which acco�panies ageing 

(Goldstein et al., 1974). 

Other tissues, which are part or the imlllune system, 

also show gross age-related changes. The maximum 

appendix weight is reached earlier in lifo in man than in 

other species and declines slowly throughout the 

remainder of the life span (Schofield and Davies, 1978). 

Tonsil weight aloo grndu.1lly decliner. throughout life 

(Schofield and Davies, 1978). The relative weights of 

lymph nodes decline slightly Crom o maximum in enrly life 

to young adulthood and then remain constant into old age 

(Schofield and Davies, 1978). Spleen weight gradually 

declines in man, with a slight presenile increase at 

approximotely 40 to 50 years of age (Schofield and 

Davies, 1978). Although the size of lymph nodes and 

spleen remains the same or decreases slightly with age 

after adulthood in individuals without lymphatic 

neoplasia, the cellular composition or tho tissues shift UN
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so that there ore diminished numbers of germinal canters, 

increasing numbers of plasma cells and macrophages, and 

an increase in the anount of connectivo tissue (Chino et 

al., 1971; Poter, 1973; Good nnd Yunis, 1974). 

The Cirst hint that various tissues of the i111n1unc 

system need not undergo changes with ago at the same time 

comes Crom the observation that the thymus undergoes 

involution shortly after sexual naturity (Boyd, 1932), 

when the spleen and lymph nodes are approaching their 

plotenu phase ot growth (Makinodan et al., 1984). 

Subsequent studios revealed that nge related changes in 

various humeral and cell-mediated imnunologic activities 

of the spleen do not necessarily corrolatc with those of 

the peripheral lymph nodes (Stutman, 1974), which in turn 

do not correlate with those of gut-associated lyr,phoid 

tissues (Szewcz.uk and Campbell, 1980). The effects of 

ageing at the tissuo levels is complex as the 

constitutive function of the thymus in synthesizing�

coll maturation factors undergoes drastic changes in a 

differential manner. Thus, in vivo studies (Hirokawa and 

Makinodan, 1975; llirokawa and Sade, 1978; Hirokawa et 

al., 1982) revealed that the capacity to genorato 

subpopulations of T-cells, which arc needed to mount an 

allogencic cytolytic response, decreases in an 

exponential manner with ago. The decrease begins at 
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birth - long before the thymus reaches its maximum size 

(llirokawa and Sado, 1978). on the other hand, the 

capacity to generate mitogen-responsivo T-colls decreases 

only t.l1ghtly w1th agl!, and tho <1ecrcaso beg1ns at a1·ound 

rnid-life, long after the involuting process commenced 

(llirokawa and Makinodan, 1975). 

1.6 CELLULAR FACTORS IN THE AGEING OF THE IMMUNE SYSTEM 

The decline in normal immune functions with age may 

be due to changes in the eel lular environment or to 

changes in the cells of the immune system or both. The 

results of cell transfer experiments (Albright and 

Makinodan, 1966; Price and Makinodan, 1972 a,b) reveal 

that changes both intrinsic and extrinaic to the cells 

affect the immune response. Only about 10 percent of the 

normal age-rolatod decline can be attributed to changes 

in the cellular environment while 90 percent or the 

decline can be attributed to changes intrinsic to the old 

cells (Price and Makinodan, 1972 a, b). The responsible 

factor (s) in the cellular environment was shown to be 

systemic and non-cellular (Price and Makinodan, 1972 b; 

Goodman et al., 1972). 

One of tho characteristics of immunosenescence is 

the increase in variability of immune indices (Makinodan UN
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at al. , 1971) . A decline in normal immune functions 

could be due to any or three types of cellular changes 

(Peter, 1971; Hakinodan et al., 1976) viz: 

i. an absolute decrease in cell number through death

caused possibly by autoimmune cells.

ii. a relative decrease in cell number as a result of

an increase in the number of "suppressor" cells.

iii. a decrease in functional efficiency possibly caused

by somatic mutation.

1.6.1 Stern cells: In mouso bono marrow, which contains 90 

percent of all sten cells, the total stem coll nunber 

remains constant �ith age (Coggle and Proukakis, 1970; 

Chen, 1971). Thus ster.i cells can replicate in situ 

throughout the natural life span of the mouse, unlike 

ste0 cells passaged in vivo whose ability to replicate is 

linited (Sininovitch et al., 1964; Lajtha and Schofield, 

1971; Harrison, 1975). Furthormoro stern cells do not 

lo:.e their ly1:1pho-hncr.iatopoietic abi 1 i ty with age 

(Harrison and Doubleday, 1975). On the other hand, 

subtle changes have been detected with ago. The rate of 

B cell Carnation seems to decline with ago (Farrar at 

al., 1974) as docs the ability to ropalr X-ray induced 

DNA damage (Chon, 1974). In addition, nltcrationn in UN
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certain kinetic parameters in spleen colony tormation has 

boon dotoctcc.l with U<JC (Dcltchman and Mokinodi.ln, 1975). 

Thero is also a decrease in the ability of bone marrow 

stem cells to home into the thymus (Tyan, 1977), and in 

the number of unipotcnt, pre-thymic precursor T-cclls in 

the human and mouse bone marrow (Twomey et al., 1982). 

Associated with these decreases is an increooo in the 

number of mitotically quiescent stem calls (Peterson et 

al., 1983). 

l.6.2 Macrophages: It is reasonable to think that because

macrophages confront antigens before the T and B cells, 

any defect in them could decrease immune functions 

without nppreciable changes in tho antigon-spocific T and 

8 cells. llowever, macrophaqos are not adversely a erected 

by ageing in their handling of antigens during both the 

induction of immuno responses and phagocytosis (Mokinodan 

et al., 1977). For instance, the in vitro phagocytic 

activity of old mice was found equal to or better t�an 

that ot young mice (Perkins and Hakinodan, 1971). They 

also found the ability of antigon-laden macrophages of 

old mice to initiate primary and secondary ilntibody 

responses in vitro comparable to that of young mica. 

lleidrick and Hakinodan (1973) rcportod that the capacity 

•
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of splenic macrophages and other adherent cells to 

cooperate with T-cells and e-cells in the initiation of 

antibody responses in vitro was unaffected by age. 

Finally, it hn::; been obaerved that ly:::ooomal enzym� 

activity increased rather than decrease with age in 

macrophages (Heidrick, 1972). However, the ability ot 

murinc thymic adherent cells to produce maturation 

factors declines sharply with age (Makinodan et al., 

1984). The thymic adherent cells or newborn mice were 

found to synthesize both matur,,tion factors and an 

inhibitory factor. Those of young adult mice synthesize 

only the maturation factors, and those of 20-month-old 

mice synthesize cnly inhibitory factors. Also, Chang et 

al. (1982) have !Jhown that adherent cells have n role to 

play in tho ago related decline in rnurinc interleukin 2 

production. This would suggest that their capacity to 

synthesize IL-1, which is needed by T helper cells to 

produce IL-2, is affected. The capacity of macrophages 

of old mice to synthesize IL-1 has been reported to be 

reduced (Inamizu et al., 1983). 

rt has been suggested that the reason for r�ducod 

antigen processing is the failure of antigens to localize 

in the follicles of lymphoid tissues of antigen

otimulated old mice (Metcalf et al., 1966; Legge and 

Austin, 1968). Thuo, tha ability of individuals to 
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dotoct low dococ of antigcno, ospocially 11weak" antigens 

(auch as syngonoic tumour antigens) can decline with age. 

Indeed, there io age related poor immune surveillanoa 

against low dosos of cortain syngeneic tumour calls, in 

mice (Prehn, 1971). This could also explain why tho 

resistance to  allogcneic tumour cell challenge can 

decline more than a hundredfold with ago in mice 

maniCesting only a fourfold decline in T-coll mediated 

cytolytlc activity against tho samo tumour calls (Goodman 

and Makinodan, 1975). 

1.6.3 T cellE� Present evidence suggest that tho docline 

in immune functions which accompanies ageing i& due 

primarily to changeo in the T cell component:. of the 

immune system. T cell subpopulations shift with age but 

the data is conflicting. A decrease in helper T-cclls 

and an increase in suppressor T-cclls (Makinodan et al., 

1984; Hascart-Lemone et al. 1982) have boon reported. 

Othcro obtained an increase in helper T cells and a 

dacrease in suppressor T-cells (tlalet and Fournier, 

1983). The percentage of circulating T-cclls may be 

raised (Hallgren et al., 1978), depressed (Girard at al., 

1977; Hascart-Lcmone at al., 1982: Diaz-Jouanen at al., 

19751:\; carooolla ot al., 1974; Alexopoulos and Babitis, 
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976; Toaodnlc et al., 1976) or unchanged (Kishimoto et 

al., 1978; Duchntcau ut al., 1976; Gupt� and Good, 1979; 

Wekaler .:ind lluttcroth, 1974; Hallgren et al., 1978) 

during ageing. Circulating lymphocyte number dacroasos 

progressively during or after middle age in humans to 

about 70 percent, of that of a young adult, by the sixth 

decade (Diaz-Jouanen ot al., 1975b; Augener et nl., 1974; 

Alexopoulos and Babitis, 1976). A proportional decrease 

in the number of T cells wao observed while tho number of 

B cells show little chnnqo. Other workers (Mascart

Lemonc et a 1. , 1982; J\ldot- et n l. , 1982) 1 ound no 

diflcrencc in the absolute number of peripheral blood 

lymphocytes between young and old healthy individuals. 

There is decreased colony formation in the elderly 

(Alder et al., 1982) and this defect may be due largely 

or completely to a defect in the number and/or 

proliferative ability of the colony-forming cells 

(Oyey inka, 1984) . The lymphocytes producing colonies are 

a subset of the lymphocytes responding to PH.A (Stahn et 

al., 1978; Foa and Cntovsky, 1979; Bornstein et 

al., l.980). A progressive decline in the magnitude or the 

splcnic immune response to dinitrophcnylated bovine 

gammaglobulin, a highly T coll-dependent antigen, also 
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occurs in C57DL/J mica with advancing age. Aged animals 

show a praforontial loss of diract (IgG) and high avidity 

plaqua-formlng cells in both their primary and secondary 

responses (Goidl et al., 1976). Evidence tor. impn1rcd 

helper and augmented suppressor cell activity in these 

animals was obtained from cell transfer experiments. As 

T cells arc ioportant in the generation of high affinity 

antibody and IgG antibody (Gershon and Paul, 1971; 

Anderson et al., 1974), the loss o( those functions in 

old nice cay be due to impaired helper T cell activity. 

The delayed-type hypersensitivity response to 

ubiquitous antigens is depressed with advancing age (Toh 

et al., 1973; l-lackay,1972;Waldorf et al., 1968; Forbes, 

1971; Roberto-Thomson et al., 1974). Ageing impairs the 

rcsp onsivcnosr: of human lymphocytes t o  

phytohaeoagglutinin (Pisciotta et nl., 1967; Hallgren et 

al., 1973; Weksler and Hutteroth, 19 /I\; Roberts -Thomson 

et al., 1974). Thero io a decreuscd prolilerative 

response of lymphocytes Crom elderly donors to antigens 

and T-cell oit:ogcns in general (ll,1llgr:on et al., 1970; 

czlonkowaka and Korlilk, 1979; Inkolco ot nl., 1977; 

Good;.in and Meaonor; 1979; coodwin ut al1 1982).

Irrcopoctivo of: tho ot:nt;uo or T

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



72 

ell number, the rosponsa of T cells of elderly donors to 

optimal mitogen stimulation is reduced due to Jecreaoc in 

the number of raoponding cells and to tho decreased 

ability of those cells to undergo multiple divisions 

(Inkeles et al., 1977; Hefton et al., 1980). The 

decreased proliferation in old peoplo wao observed not 

due to a delayed response to PHA or to a prolonged cell 

cycle (Herton et al., 1980). 

(1979), using computer 

However, Tice et al. 

simulation of cell 

proliferation, found that aged lymphocytes enter the 

stinulated pool more slowly and that, although minimum 

cell cycle durations remained the same, mean and maximu� 

cell cycle durations were significantly increaoed in aged 

lyrnphocytcs. ea•• upta�,e, which plays a tundamental role 

in cellular activot1.on, is decreased in PIii\ - stimulated 

T cells or old humano (Kennes et ol., 1981). Since the 

uptake of ea•• is restricted to the first 24 hours after 

activation, these results suggest that the metabolic 

events occurring during the initial phase ot T cell 

activation arc altered in old individuals. 

Evidence for a dccreas� in T helper cells !unction 

with ago comes from the de111onstration of a reduced 

interleukin (lL)-2 production (Chang et al., 1982; Gillis 
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et al., 1981; Millar nnd Stutmnn, 1981; Thoman and 

Weigle, 1981). At tha surface mombrane level, 

considerably fowor IL-2 receptors have been detected 

in nntiqan/mitogon-activntcd T calls oc old than or 

young humans (Cillis ot al., 1981) and mice (Chang et 

al., 1982), as judged by the ability of activated T-cells 

to absorb IL-2. since stimulation by IL-2 is essential 

for activated T-colls to expand clonolly, the reduction 

in the number or IL-2 receptors with age could 

contribute to the decline in the proliferative activity 

of T cells of old individuals, whose capacity to 

synthesize IL-2 is also compromised. In humans, a 

decrease in suppressor activity has been observed 

(Hallgren and '{unis, 1977). In contr<1st, Gupta and Good 

( 1979) found an increase in the number of T gat:lllla 

suppressor cells. Moreover, Antal and Arnason ( 1979) 

found that concanav.-ilin A-activated suppressor cells froD 

elderly individuals produce loss suppressor !actors but 

suppreos the mitogonic response or autologous cells to a

greater extant than do those ot tho young. In long-lived 

aico, there io an increnoo in T suppressor calls with ftgo 

(Coidl et al., 1976; Hnkinodan ot nl., 1976; sogre and 

scgro, 1976) but a docrcnoo in chort-llvcd r.1ico (Bnrthold UN
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at al.,1974). Doria et al.(1982) demonstrated that old 

mice lose their sensitivity to suppression. This could 

account for the increase in autoantibody formation in old 

long lived mica (Hakinodan et al., 1984). 

Like the responses to the plant lectins PHA and 

concanavalin A (Con.A), there is an age-related decline 

in the ability of human peripheral blood lymphocytos to 

be activated by 12-0-tetrndecanoyl phorbol-13-acetate 

(TPA) (Nagel et al., 1982). However, unlike the PHA or 

Con.A responses there is no augmentation of cellular 3H

thymidine incorporation induced by the addition of the 

prostaglandin synthetase inhibitors such as indomothacin 

(Uagcl et al., 1982). 

prostaglandin-secreting 

This is an indication that 

suppressor cells arc not 

responsible for tho diminished mitogenic response 

observed in the peripheral blood lymphocytes of elderly 

individuals activated by TPA.

1.7. KUMOJU\L FJ\CTORS IN THE 1\GEING OF THE IMMUNE SYSTEM 

1.7.l B cell9; The number of B cells in the spleen and 

lymph nodes does not seem to change appreciably with 

age in long-lived mice (Hakinodan and Adler, 1975) 

whereas the numbor of plasma cells scorns to increase in 
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autoimmune prone relatively short-lived mice (Good and 

Yunis, 1974). In humans, studies have been limited 

primarily to circulating B cells, and they indicate that 

the number 01 B cello also remains relatively con;;;tant 

(Diaz-Jouanen et a1., 1975b). However, it is not known 

whether the number of circulating B cells corresponds to 

that in the spleen and lyraph nodes. Lymphocytes from old 

donor NZB mice were found to be distributed in abnormally 

large numbers in the liver and in abnormally small 

numbers in the spleen and lymph node, of recipient tlZB 

mice, as compared to the distribution Cound for cells or 

young donors (Fernandes et al., 1977). 

In contrast to the conctancy with ago in the total 

8-cell population, its subpopulations may fluctuate. The

number of B cells responsive to a T cell - independent 

antigen decreases slightly with age in long-lived mice 

(Price and Makinodan, 1972 a). Also, the immune response 

to lipopolysacchoride (LPS), a T-indepcndent mitogen 

dccroasoc with ago (Gerbase-Oi>lima et al., 1974). Indeed 

the level of serum IgG and IgA tends to increase with age 

while that of serum IgM tends to decrease (Haferkamp et 

al., 1966; Lyngbye and Kroll, 1971; Buckley et l\l., 

1974). Jfowevcr, others have found tho proliferative UN
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capacity of mitogon sensitive B-cells unaltered with ngc 

(Hung et al., 1975a, 1975b; Makinodan and Adler, 1975). 

The responsiveness of B-cells to stimulation with certain 

T-cell dependent antigens decreases strikingly with age

(Makinodan and Peterson, 1962; Makinodan at al., 1971). 

1.7.2 Irnmunoglobuli,ns: Nordby and Dodge (1974) reported 

on a large community based study of immunoglobulins of 

3,213 persons aged 3 to 94 years. In keeping with 

earlier data on age related changes in total gamma

globulin (Mackay et al., 1977), the concentration or IgG 

and IgA increased with age wheroac IgM did not change. 

Other reports described a fall, with age, in the levels 

of IgD (Leslie et al., 1975) and or IgE (Grundbacher, 

1974; Orren and oavdle, 1975). 

1.7.3 Nptural antibodv: Natural antibody is the antibody 

that ic detectable in serum prior to immunization with 

the corresponding antigen and arising presumably from 

immunization with crocs-rcactive determinants. Somero 

and Kuhns (1972) invostig�ted 197 people agod 15 - SO 

ynars, 91 1.ndividuals aged 51 - 69 years, and 90 

others from 70 to 98 yearo ot ago. Average titres 

ot anti - A and anti- B loo - agglutinins decreaned 

progressively rrom 20 years or ago to very low 
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levels in senescence. This trend can be attributed to 

"refractoriness to immune stimuli'' (Mackay et al., 1977). 

1. 7 · 4 Response to vaccines; llumo1·al Immune re.;�o:tae:i to l�Guenza

vaccine were found to be mo.intained ln the oged (Feery et al .. 1976).

Also, immune rcsponso1, to tetanus toxoid v.:tccinotion wos not oltorod 

ln ogelnt$ 1ndividuoJs (Solomonovo and Vizev, 1973). 

1.1.s sex ditferences in the humoral immune response to

ageing; There is a progressive decrease of total serum 

IgE and of the in vivo specific IgE antibody synthesis in 

ageing women,, but not in ageing men (Delespessc et al., 

1977; Hanneuse et al., 1978). The age-associated 

increase in the prevalence of autoantibodies is much more 

pronounced in females than in males (Wittingham et al., 

1971), whereas tho frequency of circulating imr:1une 

complexes is higher in the latter (Delespesse et al., 

1980) . Epidemiologic data (World Health 

Organisation,1982) show that males have a higher general 

mortality rate than females in most nations studied. 

However, it has been shown that germ-free malo mice live 

as long or longer than germ-free female mice (Gordon et 

al., 1966) . It is possible that conventionally raised 

females live longer than males because of the females' 

greater resistance to infection (oycyinka, 1984). Tho 
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same argument may apply to man. 

l. 8 THE PATHOGENIC ROLE OP AGE-RELATED IMMUNE DYSFUNCTION

Ag�-d�pendenl immunL dysfunctions can be clu��iCi�d 

into three groups: immune deficiency, autoimmunity and 

idiopathic paraproteinaemia. They are not always found 

as none of these dysfunctions may be detectable in some 

very old individuals, though they occur in combinations 

in others (Hijmans and Hollander, 1977). There is 

considerable data on tho decline in the functions of the 

immune system during ageing (Pazmino and Yuhas, 1973; 

Makinodan, 1980; Patel, 1981). A major characteristic of 

the relationship between immunity and ageing is the 

increased occurrence of autoantobodies. Clinical 

observation reveals that autoantibodies can bo found in 

no less than so percent of aged individuals without overt 

disease, although titres are usually low. These reduced 

titres are more frequent in females than in males 

(Hijmans and Hollander, 1977). Weakly positive tests for 

rheumatoid factor, low - level antinuclear antibodies, or 

antithyroglobulin antibodies may, therefore, have little 

medical signif icancc in aged women. However, they can be 

considered to indicate a disturbance in the homeostntic 

mechanism. 
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The heterogeneity or tho il'lmunoglobulins is the 

llt1ark of humoral i11rnun,4ty. A restricted heterogeneity 

observed i n  certain situations, multiple myeloma being 

e extrece case. This is a malignant proliferation of 

lasca cells that can result in a greatly increased level 

circulating monoclonal imtiunoglobulins tho M

cponent or parnprotein - with a concocitant docroasc in 

other ir�ttnoglobulins. Idiopathic or benign 

raprotcinacnia is a tar ciore frequent finding, and 

diffcrr. !roo nyclo:3.a in that it ls not progressive, the 

'level of the paraprotein i!. lo·,or, and the decrc.isc in 

the rocidual icr.unoglobulins ls not as pronounced 

(Hijanns Dnd Hollander, 1977). Idiopathic 

pnraprotcinncnia is o! considerable gerontological 

interest because of its increase in rrequcncy on ageing. 

These changes have boon found at n frequency o! one out 

of fivo in very old individuals (En1Jlioovn et nl., 1968;

Rodl et al., 1975).

Aoong others, age-related pathology duo to tmauno 

dyr.functiono include infection, autoim:iuno dizieascc, 

aalignoncy and acyloidosic. 

In(cctlon; The lack or difference in PIIA or akin 

st responses betvcen hoftlt:hy and ohronlc3lly 111
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elderly subjects obtained by Goodwin et al. (1982) 

suggests that the major determinant of depressed cellular 

immunity in the elderly is age and not age-associated 

diseases. Age-related immune dysfunction contributes to 

the vulnerability of old individuals to infection (Haddy, 

1988). Aninal model studies demonstrato tho association 

between ago-related decline in T-coll-dependent 

immunologic responses and the decline in resistance 

against viral, bacterial, and parasitic infectiono 

(Makinodan et al., 1984). Ageing human populations arc 

deficient in their ability to generate adequate amounts 

of neutr<1lizing antibodies in rosponsc to viral 

vaccination (Howells et al., 1975; phnir et al., 1978). 

Also, they possess significantly lower levels of 

antibacterial antibodiel> in their blood (Batory and 

Rodoi, 1978). 

common infections in the aged include those or the 

respiratory tract especially pneumonia. They arc at a 

high risk for influenza. ln(ections of the urogonital 

tract are often incapacitating and involvement of the 

ki ney, as seen in pyeloncphritis, may shorten the life 

expectancy (llijmans and Hollander, 1977). 

1.8.2. Autoimmune diseases: There is increased incidence 

ot a number of autoimmune diseases, such as rheumatoid 
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animals are known to devolop more tumours spontaneously 

than control animals, in spite ot being immunologically 

impaired. 

1.8.4 Amyloidosls: Amyloid is a protein substance with a 

fibrillar structure deposited in extracellidllr tissues in 

certain disease states and in ageing. Amyloid fibrils 

consist of two major proteins that exist either singly or 

in col'lbination. One is known as AL and consists of 

fragments of immunoglobulin light chains, and the other, 

M, consists o( a protoin that is unrelated to 

immunoglobulin (Franklin, 1975). Amyloid deposits 

increase in number with age as senile plaques in many 

tissues and arc sald to be the best single indicator of 

the ageing process (Wright et al., 1969). Tho M protein, 

present in the amyloid tissue from patients with 

secondary amyloidosis, was shown to be present in the 

sorum of, 60 percent of aged people. A younger group of 

adult blood donors had only a 3 percent (roquency (Bonson 

et al., 1975). Ar.yloid A protein level increases upon 

ageing (Rosenthal and Franklin, 1975). Amyloidosis can be 

observed in more than hal! the male population over 70 

years of age. It can be considered as the most 

characteristic immune disorder of agoing (Hijmans and 

Hollander, 1977). 
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�.9 PROSPECTS FOR CORRECTION OP ACE-RELATED IMMUNE 

DYSFUNCTION 

The multiplicity of senescence pathways means that 

there ls no single cauoe of ageing. As it ls impossible 

to halt a 11 proccsoos th.it cause damage, and thereby 

achieve inmortolity, it hao been suggested (Brash and 

Hart, 1978) that the go.il of research on ageing should be 

to search not for the cause of ageing, but for control 

points. TWo broad classes of ir:11::iunc dysfunct lon are 

associated with ageing. These con1.lsts of 

immunodeficiency and increased incidence of autoimmune 

manifestations. Which of these are primary or whether 

both are coequal ls difficult to prove. Corrective 

measures should focus on the restoration oc the immune 

response capacity and/or prevent ion of the autotcimune 

aspects of ageing. 
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l. 9 .1 Internal body temperature adjustment: Observations

b y  naturalists, that llzlll'ds enjoy a longer Ute span In 

New England than In FlQrldn (Walford et al., 1977),

stimulated controlled laboratory Investigations of the 

effect or body temperature on life span in poikilothermic 

vertebrates. The temperature phenomenon Is paradoxical 

In terms of the relation between lmmunolol{Y and ageing. 

Lowering body temperature greatly suppresses both 

humoral and cellular Immunity (Trump and Hlldemann, 1970;

Cone and ?11archalonia. 197:?). This would seem likely 

to ac«ntuate the immunodoficlcncy of ageing; novertholess. 

life span la greatly prolonged (\\n!Cord et al., 1977).

The UCc span prolonging eCCects oC cnloric undernutrltlon 

and of lowering body temperature are maximally effective 

at the opposite extremes of life span: nutritional manipulation 

during the first halt and temperature lowering during 

the lut half. One of these rcgtmos dolnya the

• 

' 

•
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immunodeficiencY, (Walford et al., 1977), and the other 

probably ameliorates the autoi1U1unity (Liu and Walford, 

1975) of normal ageing respectivaly. However, attempts to 

achieve prolonged low-grade hypothermia in homeothermic 

animals by drug administration have been disappointing 

(Liu and Walford, 1912).

1.9.3 llfl('! 0( tt.lPtOQCUtic agents; Patients with T-cell

deficiencies demonstrate low serum thymic hormone levels. 

\-lara et al. (1975) reported partial restoration of cell 

mediated immunity in a patient with thymic hypoplasia 

after daily injections of thymosin. Other investigators 

have reported that exposure to thymic factors in vitro 

may profoundly affect the ly�phoid cells Crom patients 

with certain primary immunodeficiency diseases (Aiuti ot 

al., 1975; Touraine et al., 1975a,b). It appears that 

thymus horr.ional factorc r.iight favourably 

immunodeficiency of ageing. 

influence the 

In addition to promoting linear growth in pre-

pubertal children, growth hormone has anabolic, 

lipolytic, and diabetogcnic properties (Vance, 1990) . 

crowth hormone acto on the liver and other tissues to 

stimulate the production of insulin-like growth factor I 

(IGF-I) also known as somatomedin c. This cubstance is 

responsible for the growth-promoting affects of growth 

hormone and serves as an indicator of overall growth 

hormone �ecretion . Integrated 24-hour growth hormone
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concentrations decline with increasing age. They are 

approximately one-third lower in haillthy people more than 

55 years old compared to poop le aged 18 to 3 3 years 

(Vance, 1990). IGF-I concentrations are similarly 

reduced (llo at al., 1987). As indicated by serum IGF-I 

measurements however, the decline in growth hormone 

secretion with age is not universal. The prevalence of 

serum IGF-I concentrations below the range found in 20-29 

year-old men and women was found to be 11 percent in the 

fourth decnde of life, 20 percent in tho fifth, 22 

percent in the six.th, ·12 percent in tho sovonth, and 55 

percent in the eighth and ninth. At all ages, the serum 

level of IGF-I was invorsoly correlated with odiposity 

(Rudman ot al., 1981). 

Decline in growth hormone, IGF-I production; 

a decrease in muscle mass and increase in adiposity 

occur in healthy elderly subjects (Vance, 1990) and 

presumably also in adults with growth hormone 

deficiency. Those observations led to attempts to 

deternino whether the administration of growth 

hormone is beneficial in such people. Rudman et 

al. (1990) have reported the effects of the 

administration of growth hormone three times a week for 

six months on body composition in healthy 61 to 81 year

old men who had serum IGF-I concentrations below those of 

healthy younger men. In this study and in similar 
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studies of men and women with growth hormone deficiency 

(Salomon et al., 1989; Jorgensen et al., 1989), tho 

ndminiotration or growth hormone increased the scrum IGF

I concentrations to within the range found in young (less 

thnn JO year:s old) hcnlthy ndults. There were also 

increaseo in lean body mass of 8.8-10 porcont and 

dccreasoo in the maso of adipooc tissuo ot 14. 4-16 

percent, rospecti vely, after six months ol growth horr:ione 

administration (Rudman et al., 1990; Salomon et al., 

1989). Our undorotonding of the potential benefits of 

growth hormone administration has been extended by these 

studies. However, �tudies of short-term administration 

of growth hormone have revenlod that growth hormone can 

a(fect carbohydrate metnboliso adversely, producing 

hyperinsulinaomia, glucose intolerance, and diabetes 

mellituo. It affects musculoskeletal systor:i (producing 

hyportonoion, oedona, and congestive heart failure), as 

oxempli(ied by acromegaly (Vance, 1990). rt is not clear 

whether long-term admini5tration oC growth hormone 

produces similar effects, or whether the improved 

metabolism of nutrients observed in animals given growth 

hormone (Etherton et al., 1987) also occurs in humans. 

Therefore, rurther studies aro required before the use of 

growth hormone in healthy older adults can be 

contemplated. It's general use in the elderly, and in 

adults with growth hormone deficiency, now or in tho 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



08 

1-•dlat ruturo ia howovor not juotificd (Vane , 1990).

Tho ago aaoociatad decline in the functional 

capability to produce 1 ntorlcukln 2 would ouggcot the 

nood ror IL-2 ir.imunothornpy in the nqcd. Howovor, o high 

!roqucncy of non-opportuniotic bacterial infection occur

in pntionto rocoivinq IL-2 (Murphy et al., 1988; Klocpnor 

at al., 1990). Klompnor et al. (1990) hn•,o hovn that 

those pntionto ncquiro an acute, profound and rovorolblc 

defect in noutrophil chccotaxia that ay contribute to 

the high morbidity rcu;ultinq froc bacterial infections. 

However, the concomi tont adciiniotration or doxancthasonc 

markedly roducos the oido o!fccto (c.q bacterial 

infections) of IL-2 therapy ( Klccpner et nl., 1990). The 

r.icch:u,ior:i lo posoibly through the inhibit.ion of accondtiry 

cytokines ouch olO tur:iour nocroolo fnctor which 10 known 

to be c�pablc o! producing dofcctivc noutrophil 

chcmotaxia in-vitro. 

Although lnrgely unoxplored in the rctilm of ageing, 

synthetic polynuclcotidco mny have potential for immuno

logic rootoration. studioa hnvo shown that naturnlly 

occurring DIii\ and ru�I\ could restore tho immune rcsponsl'I 

in X-irradiatod nnimals (Simic ond Knnazlr, 1968). Braun 

nnd 1/okono (1967) hnd earlier reported thnt commorcially 

ovniloblo poly AU could onhanco tho onti-shoap red blood 

coll reaponoo in o monnor roaombling that of ollgo

nuclootldos obtninod Crom digoation 01' cnlC thymu�1 DNA. 
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Synthetic polynuclootidea moy exert their immunologic 

effect by raising the intracollular levels of cAMP. 

Spleen cells oxposod in-vitro to poly AU, and other 

oligonucleotidos show a rise in adenyl cyclase activity 

(WlnC'hurch ot nl., 1971). In this respect the action of 

polynucleotides may be similar to that or other agento 

which raise intracellular cAHP levels, such as catechol

amines and thymic humoral factors. Also, the stimulatory 

effect of poly AU on antibody response can bo magnified 

by simultaneous administration of thcophyllino (Ishizuka 

et al., 1970) which is a phosphodiosterase inhibitor and 

!ltnbilizer of cAMP levels. In as much as synthetic 

polynuclootides are believed to stimulate proliferation 

and/or differentiation or n - and/or T - cello, they may 

be useful in treating the immunodeficiency 01 ageing, 

perhaps by replacing the loGt thynic functions. 

1.10 INTERJ\CTION OP NUTRITION WITH IMMUNOCOH?ETENCE

DURING AGEING 

Changes occuring in the immune system during 

the ageing process have many similarities with the 

effects of some types or protein-calorie malnutrition 

(Chandra, 1993). However, in the absence of csocntial 

nutrient deprivation, energy intake restriction may 

actually retard ageing (Wolford et al., 1987). Thus, 

nutritional status is a critical determinant or 
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lmmunocompotenco (Chandra, 1991: �tc Murray, 1984). 

Thia hl\8 been demonstrated In aludles on young children 

with protein-energy molnulrltlon (PEr.1), young adults 

and the elderly (Chandra, 1993). 

A calorically l'Ostrictod but nutrltlonolly aupplcmontod 

diet (i.e. undor-nutriUon without malnutrition) markedly 

prolongs the Ufe span (Ross, 1969; \ialford ol al , 1974). 

DeOclenclos or essential omlno oclds may Influence the 

lmmuno system In different ways (Jose and Good, 1073). 

For example, a deficit in vollno alters humorol more 

than cellular Immunity, whereas a donclt In lysine decreases 

both responses. Tho apparent deceleration oC ageing 

obtained with n lryptophan-dcficlcnt diet (Segall and 

Timlras, 1975) might reflect altered Immune function 

. oa well as alterations of  bro.ln monoomlnes ( Tlmlras, 

1975). 

- • 

• 
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HAP t 

P CIIIPTION OP TIii! TUDY 

I II.I C:r A O M TIIOD 

I I AOP. AND flX PIST Ill UTIO 

T"WO hundr tl 1111,t I v nt n lpl't4n 

•1 d 6 95 '/ ore h11v b n 1tu U • Thto·v t 

ma1 • end 9� r ma! 1. The o 11nd x ,1trt t f c 

1ub) t1 •r dl1pl11y, cl In Tobi la •tu a CIOOd t� 

11 tho Unl\•cr1lty Coll II phal (l ll) -�n I ri• 

lKltwc n AUl[Utlt 1090 1111d Oocc:ot.c:r ttl I T I vtcsu1l1 

10 pied "ore rrom th w 111orn 

oC  Slgcrla 111111 lnch11lo 

et rn • d rt rn part• 

(1) �3 malo - 011d 5 C male blood donor1 fl'CCI> the blood 

b11nk, u.c.11 .. lb1ul11n.

(2) 1ll rcmnlo nur1101 and health workers tnldng pot'I

In II Cnmlly plannlnlf tralnlni; prolfJ'cunm t tho

Department of Ob1totrlc11 11nd 0) naccoloff, UCH,

lb11dan,
• 

(3) 18 fomato p11Ucnt11 110 king con1ult1tion. at tha

•
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IDLD 11 

Ano i>nd DQK sliotrlbutlgn oc gybject1. 

�• fa�c.,torv Analv11a

A<Je qroup (yr•> Halo• FemaJeo 

6-25 Jg 

26-45 J6 

46-65 27 

> 65 20 

Total 122 

b. Sample a for Uontoux test

21 

J4 

20 

20 

95 

Age group (yr a) Males ft!ci4les 

6-25 89 -17 

26-45 71 27 

46-65 26 14 

Total 186 88 

Totol 

60 

10 

47 

40 

217 

Totol 

136 

98 

40 

274 

c . Samelaa for Hcningococcal vaccination studi 

• 

Age group (yr a) Malas Fer.ialos Total 

6-25 
s 2 7 

26-45 lS 2 _7 

46-65 16 0 lG 
• 

Total '16 .a so 

•

• 
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TABLE 1; 

Ase ,1od sex distribution oc subjects.

a, Samples foe Laboratory analysis 
Age group (yr e) Hilles f'ecialcs 

6-25 39 21 

26-45 36 34 

46-65 27 20 

> 65 20 20 

Total 122 95 

b. samples for M.1ntoux test

Age group (yr sl Hales fe�ales 

6-25 89 47 

26-45 71 27 

46-65 26 14 

Total 186 88 

Tot11l 

60 

70 

47 

40 

217 

Total 

136 

98 

40 

274 

C • Samples for Heningococcal vaccination studi 

• 

Age group (yr s) Males Fel'!lales Total 

6-25 
s 2 7 

26-45 lS 2 27 

46-65 16 0 lG 

Total 46 <l so 

• 

' 

•
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Dopartment of Obstetrics and Gynaecology, UCH, 

lbadan, for infertility of unexplained origin 

who were not known to be infected in any way; 

(4) npparcntly healthy 40 male and 31 female

patianto seeking consultation for eye problemo

such an cataract and glaucoma at tho eye

clinic, Department of Ophthalmology, UCH,

Ibadan;

(5) 16 male and 11 female starr and students of

the university of Ibadan; 

(6) 13 male and 11 female clcmontory school

students ot Bodcku primary ochool.

Another group of 27� healthy individunls {186

males, 88 tcmaloo; age: 6 - 60 years) were studied 

for their in-vivo cell-mediated immune responoo by 

the llantoux delayed hypcrscnsi tivity okin toot. (Table l 

This was done at the University of Ibadan Health 

services (Joja) Clinic between the months of 

January ilnd May 1992. 

Specific antibody response to mcningococcal 

polysaccharide vaccine was examined in 50 healthy 

tligerian individuals in March and April of 1992. 

Those individuals wero aged 18 - 55 years and 

included 46 malos and 4 females from 11.fon, Asa 

local government area of 1<wara State, Higoria.(Tablc le). 
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Department of Obstetrics and GynaecolOCJY, UCII,

Ibadan, for infertility of unexplained origin 

who wore not known to be infected in any wcy;

(4) appnrently healthy 40 male and 31 female

patiento seeking consultation for eye problems

such as cataract and glaucoma at the eye

clinic, Department of Ophthalmology, UCH,

Ibadan;

(5) 16 male and 11 female st�rr and students or

the University of Ibadan; 

(6) lJ male and 11 female elementary school

students at Badcku primary school.

Another group of 274 healthy individuals (186

males, 88 Lomnlos; age: 6 - 60 years) were studied 

for their in-vivo cell-l'leuiated immune response by 

tho Mantoux delayed hypersensitivity skin test. (Table lb 

This was done at the Univorsity of Ibadan Health 

services (Jaja) clinic between the months of

January nnd Hay 1992.

Specific nntibody response to moningococcal 

polysaccharidc vaccine was examined in 50 healthy 

Nigerian individuals in March and April of 1992. 

Those indl v iduals were aged 18 - 55 years and 

included 4 6 !'lalo·s and 4 Cerna les Crom Afon, Aon 

local govornmont area of Kwara State, lligcria.(Tnble le). 
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2.2 COLLECTION OP BLOOD SAMPLES 

Blood (20 ml) was collected from each of the 

subjects by venopuncture. Exactly 1 ml of blood was 

immediately transferred to a siliconizcd collection 

vial containing 20 units ot heparin (catalog No. 

840-20, a1gma chemical co. Ltd, Dorset, England)

for llitroblue tetrazoliu111 (11ST) dye reduction test. 

The blood was gently but well mixed by tilting the 

vial slightly and rolling it for approximately JO 

seconds. The remaining blood was placed in a 

plastic universal container with heparin at 10 

uni.ts per ml, and gently but well mixed. 8 ""L of 

the sai:ple 'Jas diluted for T lymphocyte and B 

ly1::phocyte enuoeration. 8 Ml was used for leucocyte 

nigration inhibition assay. 1. S m\ of blood was 

mixed with ethylene diaoino tetra-acetic acid 

(EDTA) anti-coagul1nt and centrifuged at 800 x c 

for s cinutes. The renainlnq l,5f"ll of blood was· 

also centrifuged. Both EOTA-plasma and heparln 

plasca oncplos verc stored at - 2o•c until analyzed • 
• 

Participnnt11 in tha 11cning000acal 

polysacchartdo vaccination otudy each provided nbout 

) ml or blood boforo bolnq v11cc1n11tod end ltl\l of 
blcod about 8 month aftor vacclnat1on. 
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SOCIO-ECONOMIC STATUS 

The socio-economic status (SES) of tho 

01ubjccts w,1c dot ermined by the method dcocr ibed by 

Williams (1985) which ic based on the level of 

formal education, occupation and incomo. Fivo

socio-economic classes were defined as follows: 

SES 2; 

SES 3: 

SES 4 :� 

SES 5: 

highly educated professionals, academics, 

senior public officers and businesa 

executives. 

poet-secondary school educated 

individuals and middle-level 

officors. 

public 

post-primary school educated individuals, 

lower level public officers and 

inotitutional otaff and skilled workers. 

primary school-educated individuals and 

unskilled workers. 

illiterate poor peasant farmoro and 

petty-traders. 

Teenagers have boen ascribed the SES of their 

parents or guardians. 

Table 2 compares the SES of the individuals in 

the different age groupS'studied. The variablesaro 

comparablo in the subject-group!'! (X1 
• 19.116; 

P>0.05).
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IltDLE 21 

socio-aconornic ntntuo cses) diptribution nnong 

thp nub1rotn 

s E s 

l J 

0 J 20 17 

3 12 17 18 

3 7 8 l:? 

1 3 7 7 

5 

12 

10 

12 

14 

ocio-economic clnsoos l to 5 woro dofinod based on tho

evel of formnl oducation, occupation and incomo. 

• 19,llG; P>0.05.UN
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HEALTH STATUS 

All :.ubjccts were Cully ombulatory ond living 

Independently. The henlth status or these lndlviduala 

wos subjected to oxclualon crltorl.n, based on cllnlco.l 

tnformollon, laborotory dnta ond on rules (or the limitation 

or phormocological lnterfcrence, of the SENIEUR protocol 

opplled (or lmmunologicol studios (Ligthort et oJ •• 1984).

Those ciccludcd arc: infection, inOammotion, mallgnnncy, 

nnd dlnbotca mcWtus. 

The loborotory tests leoc1lng to exclusion lnoludc 

o haemntolo�cnl screening (leucooyto count wlth differontlotion;

see chapter 3 .1) and serological screcnlng or samples for 

omoebloais. hcpotllls· B virus In faction, ond salmoncllosls 

(see Appendix; pp 202-296). The salmonella scrotypes 

whoso antibody levels were screened include So.lmonello typhl O, 

§..:_ lyPhi H. S. pnrotyphi O (groups A,B nnd C somatic 

antigens) ond �. paratyphi H (flof;ellor antigens a, b and c). 

Molorlo ontlbodlos wore not scl'eoned because the study wo..s 
• 

corned out in a molorlo-endcmlc areo whore hcnlthy 1ndlvid\lolS 

carry those antibodies !or protection. 

• • 

•
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Haemoglobin genotyping was done on the samples by 

o lcctrophoret 1c scpara t ion on eel lu lose acetate at pH 8. 5

no dcocribod by Oacie and Lewis (1991). Subjects with 

haomoglobln gonotypc AA and those with sickle cell tra1ts 

AS and AC were evenly distributed among the ago groups 

(X1 
- J.450; P>0.10). Those with genotype Hb.M 

represent 73\ of the total sample while tho�c wtth Hb.AS 

and Hb.AC were 22\ and St respectively. none of the 

sampled population was or genotype lib.SS, Hb.SC or lib.CC 

(see Appendix; pp 297-299). 

2.s NUTRITIONAL STATUS 

It is believed that blochomical and ir.ununologicnl 

changeJ occur long betoro any anthroponetric abnormality 

can be detected in the assessment of nutritional status. 

Olusi and Jessop (1977) have recommended tho measurement 

or transferrin level as the most sensitive and most 

practical index of nutritional state. The nutritional 

status of the subjects in this study was assessed by 

measuring total plasma protein, albumin, transferrin and 

complement CJc concentrations. All four plasma 

components showed no significant difC'orence in mean 

values among the ago groups (see Appendix; pg. 

sections S.l ond 5.2). 
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2.6 STATISTICAL METHODS 

Methods employed in the analysis of data 

collected in the course of this study includo: 

students' t-tcst, Chi-square analysis, Spearman's 

coofticiont of correlation, Regression analysis and 

coefficient of variation (cv). 
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CI-IAJ>'fER TllREE

NON-SPECIFIC CELLULAR IMMUNE RESPONSES DORING 

AGEING IN NIGERIANS 

3 • l TOTAL AND DIFFEREtlTIJ\L WHITE BLOOD CELL COUNTS 

3 · l .1 INTRODUCTION:. The neutrophil and cells of the 

monocyte-macrophage series are the major effectorc 

ot non-specific cellular immunity. Although Bender 

et ol. (1986) stated that chongos in tho absolute 

number of lymphocytes is not an age-associnted 

finding, alteration in the numbers of the white 

blood cell subpopul,,t1ons is expected to affect the 

imMune response. Total and differential white 

blood cell enumeration woe therefore done in this 

study to cupply baseline data and to allow the 

aoscssment 01 the e(fect of age on these parameters 

in Nigerians. 

3. 1. 2 SUBJECTS AtlO. J1£THODS: Blood samples t:rom 197

individuals were examined for total lcucocyte 

count. Those included 55 1 67, 43 a:-id 32 people 

aged 6-25, 26-45, 46-65 and >65 years respectively. 

167 samples were stained for differential leuoocyte 

counts and included samples trom 47, so, 38 and 32 

people in the respective age groups. The methods 
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employed for total and difforontial whito blood 

cell counts aro as follows: 

Total. white blood cell count: o .1 cm, whole 

blood was delivered into 0.9crn1 of Tuerk fluid (11

glacial acetic acid tinted with gentian violet) and 

1:1ixed. Using a capillary tube, a modified Fuchs 

Rosenthal counting chamber (0.2mm depth) was filled 

with the diluted blood. The cells in two diagonal 

square t1illi1:1etres were counted using a 40 i:m

objective and x 10 eye piece. Calculation of cell 

nucber was done as follows: 

Cell nw:ibcr • n/2 x 5 x 10 x 106 cel�L 

where n i:: the number of cells counted 1n two 

diagonal squares.

pitfPrPntial \o/hi t2 blood cell count: 

Differential white cell count wao done on 

Leishcan'o suincd thin blood fllms. Blood files 

were cadc free frcch drops oC blood, dried in air 

for about 10 mlnuteo and t'lxcd in undiluted 

Lcishmo.n's otain ror 2 ainutes. Stnininq wns tor 

10 oinutoc in LoiGhmDn'c ctnin diluted 1 ln l with 

Loi hoan buft'or pll G.8. Slidoo w to oxanlnod 

micro copicnlly uo!nq tho oil l m r ion objoctlv UN
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and x 10 eye piece. The Longitudinal counting

method wao employed to record the proportions of 

noutrophil, lymphocyte, monocyte, eosinophil and 

hnoophil pr ·ant. At 1�nct 200 white blood c�llr, 

were counted and the proportions were expressed as

percentages of the total white cells counted. 

3.1.3 RESULTS; 

follows: 

The results obtained arc as 

Total white blood coll count 

Total white blood coll counts obtainou for the 

various ago groups are displayed in Table 3. A

mean count o( 5.41± 2.32 x 10' lcucocytcs/L for the 

G-25 year ago group did not change significantly 

into old age (>65 years) as no ago-rolnted changes 

in the counts could bo demonstrated (r• -0.068; P:::> 

o. 20). llowovor, there was significant depression 

in loucocyte number in the 26-45 year age group 

compared to the 6-25 years age group (t 2.940; P 

<0.01). 

�al whito blood eel L count 

The numbers of neutrophils and monocytcs 

obtdincd in the various ago groupc studied arc 

prooonted in Tables 4 and 5 respectively. UN
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T1\DLE 3. 

Total white blood cell counts.!n.Nigcriao§,aQed 6htg35 

• 

Age group 

(in years) 

6-25

26-45

·\ 6-65

>65

n 

55 

67 

43 

32 

Mc.in 

(XlO'/L) 

5.41 

4.37 

5.16 

4.92 

r � - 0.068; P>0.20 

1 s.d.

2.32 

1.34 

2.80 

1.21 
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Table 4 shows that t\eutrophil numberw"s not altered

signiticantly with age (r- -0.075; p >0.20). However, 

moan neutrophil number (x 10'/L) decreased (t • 3.071; 

P<O.Ol) between 6-25 ye.ar age group (2.81.:i:.l.17) and 26-

45 year age group (2.16 ± 0.86). 

Results of monocyte count (x 10• /L) are praaenteo in 
counts 

Table 5. Mean monocyte / (:i: Is.d) were 0.35± 0.24 tor the 

6-25 year age group, 0.29 ± 0.21 for the 26-45 year age

group, 0.34 ± 0.34 for the 46-65 year age group and 0.35:t 

0.20 for the >65 year ago group. All comparisons of 

mean values by students' t-test among the ago groups 

showed no significant difference (P>0.10 in all cases). 

Furthermore, monocyte number ls not correlated to age (r 

• -0.020; P>0.20).

Differences among mean values for the different age 

groups in basophil count were not signiCicant (Students' 

t-test: P>0.05 in all cases) . Hean values obtained 

ranged between 0.4 ± 0.74\ and 0.8 ±: 1.25\. Henn 

eosinophil count ranged between 3 ±. 4. St and s :± 5. ot.

comparisons of means among the age groups sho;,o no 

significant difference (Students' t-test: P>0.10 in all

cases). No s1gnificant changes with age in lymphocyte 

figures (r • -0.086; P>0.20) were observed. 
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Tl\BLE ,\ 

Heytrophil count in ec,ch o( the l\ge groups studied 

Age group 

(in years) 

6-25

26-45

46-65

>65

n 

47 

so 

38 

32 

2.81 

2.16 

2.69 

2.34 

r • -0.075; P>0.20. 

l G.d.

l. 17

0.86 

1.97 

0. 9•1
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• 

TJ\BLE -6. 

Monocvte count in eocb of the age groups studied� 

Ago group 

(in years) 

G-25

26-45

46-65

>65

Mean 

n (>elO /L) 

117 

50 

38 

32 

r s -0.020; P>0.20

0.35 

0.29 

0.34 

0.35 

l 6.d.

0.24 

0.21 

0.34 

0.20 
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l. 2 ?IITRODLUD TETIU\ZOLIUll (?IDT) D'iE REDUCTIOtl TEST

3,2,l. INTRODUCTION:_ It is well known that humoral nnd 

cellular inu:1unological reactivity increases between birth 

and maturity and docllnos in old age (Weksler, 1986). 

Howover, data on alterations in phagocyte functions aro 

scarce. Until the report of Robotic et al. (1988) there 

was not a single report on age-related changes of 

phagocytes functions that covers all age groups in man. 

Their report wac restricted to the investigntion of 

antibody-dependent: eel 1-mediated cytotoxicity and two 

stagoo or phagocytosis viz ingestion and digestion. The 

present study investigates noutrophil metabolic activity 

across the age groups by the UBT dye reduction test. 

3. 2. 2 SUBJECTS �110 METHODS:, Both unstimulated and

stimulated tlBT tosto were done on blood &lllllplos from 104 

subjects. Those wero poopta agod 6-25 yea�s (20), 26-45 

yearo (35), 46-65 yonro (26), and over 65 yenrs (23). 

t1itrobluo tgtrnzolium LUBT) five rc!'11ction tost 
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h 1 Ql"'[\ Ol Jn ( lq l

Dor t, f ng lnnd) UI\T toot t. lt (proc dur 110. 840) vao 

Ol!lployod in thlo otudy. Slgcan'o sc 1-qunntlt:at.lv IIDT 

proc duro i bnacd on ll odification of tile othod of 

Faigin et nl. (1971), nntl confor s with t:h proccdur of 

'Pnrk ot nl. (1960). Whole blood vaa to t: d vlthln 2 

houro o[ collection or otor d in r rrigorntor ot 4"C. A 

plaotic oyrlngo wno uacd for vcnipuncturo ond lca1 blood 

wno dollvorotl Into n lllconl d collection viol 

contt\lning 20 unit of hep t·ln (Cnt log 110. 040-20, Slg a 

Chomicnl Co. Ltd.) • 'rho vinl "'n tl 1 t d ol lght:ly and 

rolled for nbout JO cecond to aix. 

For the unotir:iulntod teat, so ul o! UDT solution wao 

transferred to n vial (Catnlog No. 840-SO, Sigan 

Chocicnl). 50 ul oC well-mixed hopnrinizod blood wao 

nddod nnd mixed gently but wall. Incubation followed nt 

:,7•c (or 10 minutoo nnd nt room ternpornturo for nn 

addlti�nnl 10 minutoo. Tho viol content woo nixod again 

nnd n modorntoly thick omenr was propnred. SDonr waG 

air-dried ror about 10 ninutoa nncl trcntod with 

Wright otnin (Cntnlog 110. WS 10) no (ollowo: 
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ied cmcnr was flooded with 1cm' of undiluted stain for 

seconds. To the f loodcd smear, lcmJ of distilled 

ater wao added, and the mixture was allowed to stand for 

Smear woo then rinsed with water, allowed to 

drain and air-dried. 

For the stimulated NBT procedure, so ul oC NBT 

was transferred to a vial (Catalog Ho. 840-50).

25ul hoparinized blood and 25ul or stimulant solution 

(non-viable bactPrial extracts - Sigma Chemical) wore 

added. Mixing was gentle, but adequate. Incubation was 

for 10 minutes at 37�c [ollowed by a further 10 minutes 

at room temperature. Microscopical oxar.1ination and 

counting was done as for the unstimulated procedure. 

Stained smear was scanned using oil immersion 

objective. 100 or more neutrophils were counted. Those 

ncutrophils showing Cormazan deposits were recorded as 

positive. Absolute number of positive neutrophils was 

calculated from total white blood cell$and differential 

leucocyte counts. 

3. 2. 3 R&.SIJl-'CS.l. Tho percentages of neutrophils showing

intracytoplasmic deposits of formazan following HBT dye 

reduction arc shown in Figure 3 for unstimulated assay 

and in Figure 4 ror bacterial extract stimulated UN
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determinations. Menn values displayed in Figure 3 

reveal significant differences (Studontc' t-tost) only 

between 6-25 yenr and 26-45 year age groups (P<0.05) and 

batwcon 6-25 yoar ond >65 year ago groups (P<O. 05). 

Comparisons of mean valuoa (Students' t-test) among the 

ago groupo in stimulated UBT tost (Figure 4) show no 

difference among them (P>O. 05 in all cases). The changes 

with age in Cormazan positivity rata was not 

statistically significant for both unstimulated (X1 
=

0.940; P>0.10) and stimulated (X1 
.. 0.790; P>0.10) tests. 

J. 3 DISCUSSION:

Total nod di!fcrcntial whito blood cell count.q 

It has been rocor:imended that lcucocytc counts be 

reported in absolute numbers (OrCnnokis at nl., 1970). 

The results of leucocyto counto have beon presented in 

absolute figures in this study. The counts obtained here 

for total leucocytcs and for each type of lcucocyto are 

generally lower than figures reported from studies in 

caucasian and nogro subjects (Orfanakis et al., 1970). 

It is well established that total leucocyte counts arc 

lower in tropic dwellers compared to values in caucasians 

(Greenwood and Whittle, 1981). Orfanakis et al. (1970) 

used electronic coll counting method while haemocytometer 

counting technique was employed here. The possibility UN
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thnt tho dlC(croncos in absolute loucocyte counts between 

the two studios la duo to the use oC dlfCorcnt methods la 

not supportod by their own obaervorton. Thoy found that 

both oloctronic countlnff ond tho hocmocytomotor 

method gnvc tho aomo normal blood concontrallon ranges for 

the sevorol leucocyto types. However, this was only possible 

If nppropriotc ottonllon wos poid to methodologicoJ dotolls. 

• 

No slgnlOcant corrclotlon woa obsorvod between total 

leucocyto counts ond ogo ln this study. This Indicates that 

agclng per sc docs not alter loucocyto production. A moan 

totnl whito blood coll count of 4.37! 1.34 x 10
9

11 roportod

hero for subjects aged 26-45 years oirrcca \vlth that observed 

previously In normal control Nigerians aged 28•42 years (4.68 !

1.71 X 10
9

11) by Onyornclukwc ot al.(1990). llowever, the

total white blood cell counts arc generally lower thon figures 

reported ln flvc-yeor old Ohanlon children (Abdnlla, 1988).

The Ago of the Ohanian subjects moy be responsible for the 

dlffcronco 4& Ohanlana oged ono yoor had considerably higher 

counts thnn those five years old ln the samo study (Abdolln. 1988).

Age rclotod changes could not be demonstrated In neutrophil 

counts In this study. llowcvor, ncutrophU (uncllona moy be
• 
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affected by ageing. Similar nuabers of monocytes omong 

the ago groups suggest that antigen presenting cells are 

adequately maintained numerically during ageing. 

Basophil numbers also did not change with age. The same \

true for eosinophils. 

tlitroblue tetrazoliym dye reduction te:,� 

Although humoral and cellular it:lmunologicol reactivity 

increase between birth and maturity and declines in old 

ago, studios of age related changes of phagocyte 

functions that covers all age groups in man arc scarce 

(Rabatic et al., 1988). Measurement of neutrophil 

chemiluminescence appears presently to bo the most 

sensitive method for assessing neutrophil metabolic 

function, Uowever, the NBT test which was used in this 

study is the most sensitive of the other methods and 

avoids the use of costly and unavailable liquid 

•

scintillation spectrometers. 

Neutrophil metabolic act1vity assessed by the NBT 

dye reduction test did not demonstrate age related 

changes. This agrees w1th the findings of Corbcrand et 

al. ( l 986) who observed that human polymorphonuclear 

functions - chemotaxis, phagocytosis and intracellular 

kllling of bacteria - do not change with age. However, 
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Fullop et al. (1985) showed an increase of phagocytosis 

and a decrease of intracellular killing with ageing. 

Bongrand et al. (1984) reported a decrease of Fe 

receptor-mediated phagocytosis in aged people. 

Unlike in the present roport, both ingestive and 

digestivo ability of neutrophils have been reported to be 

significantly reduced in the aged (Rabatic et al, 1988). 

Reduced ingestive capacity of neutrophils in the aged may 

be due to decreased Fe gamma function with ago. However, 

the reduced digestive capacity of neutrophils obtained by 

Rabatic et al. (1988} may not be real but may be due to 

decreased nunbcr of phagocytosed nnterialsprcscntcd for 

digestion. 

A lack of age related change in NBT dye reduction 

capacity observed in this study suggests that the 

digestive ability of ncutrophils is not affected by 

ageing in Nigerians. Impairment of polymorphonuclear 

neutrophil function secondary to systomic discaGes such 

as malnutrition and diabetes arc well known (Greenwood 

and Whittle, 1981). Tho absence of such impairment in 

the older .ige groups studied hrre m.iy be due to tho 

exclusion of subjocts with such condition�. 
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CHAPTER FOUR 

SPECIFIC CELLULAR lt\l�IUNB RESPONSES DURING AGEING 

IN NIGERIANS 

4.1 TOTAL LY\IPHOCYTES OBTAINED FR0:'11 

DIFFERENTIAL LEUCOCYTE COUNTS 

4.l.l INTRODUCTION: The lymphocyte Is of central Importance 

in the development o! adoptive immune responses, Although 

n longitudinal study ln Bnltimore indicates that total lymphocyte 

numbers do not change slgnlOcsntly with age (Bender et al .• 

1986), thoy may be altered In Nlge1·lans duo to genetic differences. 

Total lymphocytes have been obtnincd from differential leucocyte 

counts ln this study to supply boscUno dnta and to allow the 

assessment of age-related effects on this parameter ln Nlgorlans 

oged 6-95 years. 

4. 1. 2 SUBJECTS AND :'.1ETHODS Blood samples from 167

subjects were cxomlned for total lymphocyte count. These 

Included 47, 50, 38 and 32 Individuals In the oge groups 

·o-25, 26-45, 46-65 and > 65 /Cars respectively. The methods

employed for tot.al and differential white blood cell counts

• 
... 

I 
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hove been described In chapter 3. 1. 2. 

4 .1. 3 RESULTS: The lymphocyte numbers obtained In 

the various �gc groups studied Qre presented In Tobie 6. 

They show o gradual ogo-roloted alight increase in values 

from the 26-45 years age group. Correlation o.nalysis revealed 

no slgn1ficonce In these changes ,.,.Ith ogo (r = -0.086; p>0.20). 

The mean absolute lymphocyte count of :? .17.tl. 34 X 10
9 /L

obtained for the 6-25 year age group showed no statistical 

difference from mco.n values obtained for the other ago groups 

except In comparison with the 26-45 years age group. 

4.2 

4.2.l 

ENUIIIERATION OF T CELLS AND SUBSETS 

INTRODUCTION: Prior studies of the cho.nges 

of regulatory T lymphocyte subsets in ageing reported conflicting 

date. Decreases c,tascort-Lemono et al., 1982; Von De Grlend 

et al, 1982) ond o lock of alteration (Bender et al., 1986; 

Gupta and Good, 1981) In total number of T cells ,vtth ageing 

"hove been reported. llelper T coUa were found to lncreoso 

•(Von DeGrlend et al .• 1982; Nolet end Fournier, 1983) or 

decrease c,tascort-Lomono ot ol., 1982; Oupto and Oood, 1081). 

The frequency of the suppressor T cell population woe also 
•
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Age group 

(in years) 

6-25

26-45

46-65

>65

1118 

TABLE 6. 

the 

n 

47 

50 

38 

32 

Mean 

(xlO'/L) 

2.17 

1.66 

l.96

2.00 

r • - o.os6; P>o.20.

l :::;.d.

1.34 

0.52 

0.95 

o.56 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



119 

reported to increase (Hascart-Lemone t 1 t e a ., 1982; Gup a 

and Good, 1981) 6� decrease (tlalet and Fournier, 1983;

Liqthart et al., 1��5) \1ith ageing. 

The charactoriotics of the subjects in previous 

studies may account for theso contrasting observations 

regarding T cell subpopulations. Some of the elderly 

individuals may not have been "normal" subJects since 

thoy were nursing-home patients. In this study, 

monoclonal antibodies have been used to dolin�ate the T 

cell subsets during ageing in healthy Nigerians. 

4. 2. 2 .!JUBJ,f;CT,i 11\ND, METHOD9:T coll subsetting was done in

90 individuals. 12 ot them were 6-25 years old and 28

were 26-45 years old. 26 subjects 

while people >65 years numbered 24.

wore 46-65 years old 

A T coll monoclonal panol kit (code no. MCA 328)

from serotec, Oxford, England was used in the indirect 

immunotluorescence staining of coll GUrfacos in this 

study. The detailed procedure employed is as followo: 

erenaration ot cell§ frorn human peripheral blood: 

8 crn> or heparinised blood was delivered into a universal 

, of mediur.1 (RPMI 1640 + heparin -plastic tube. 6.4 cm 

.,.5 added to the blood which wos then 5 i.u./cm1 medium) wu 

cixed. The diluted blood wns carefully layered over 4.0 
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cr.i' of Ficoll llyp,1q11c (9t aqueous i:;olution of Ficoll and 

JJ.9t Isopaque in water in the ratio 24:10; stirred to 

mix and nillipore Ciltered) in two plastic centrifug<' 

tubes. This was centrifuged at room temperature at 850

x G for 20 minutes. The mononuclear cells formed a

visible, clean interface between the plasma and Ficoll 

Hypaquc. Plasma was then aspirated and the mononuclear 

cell layer was carefully removed and placed in a clean 

plastic centrifuge tube. Ti1e tube was filled with RPHI 

1640 + heparin, mixed and centrifuged at 300 x G for 5

ciinutc!.. Supernatant was aspiratotl and discarded. Pel let 

of cells was resuspended and RPMI 1640 + 5t FCS was 

added, nixed and spun at 300 x G for 5 minutes. Again, 

supernatant was aspirated and discarded. Pellet was 

reouspendcd and 5 cm> ot RPMI 1640 1- St FCS was added, 

gently cixed and cell number dotornined using o 

haemocytoi:ietcr counting chacber. Coll viability was alao 

deternined at this stage, nixinq l drop or o.st trypan 

blue with 4 dropo of cell suspenoion. This was allowed 

to stand at room tecperaturc !or about J r.iinutos. The

nu�ber ol collo excluding the otnin wao cxpresoctl no n  

perconuige ot the total nur.ibor oC cells prooont on 

microacopy. Cell suspensions showino a vinbilicy of nt

least 90% were processed further. 
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Indirect immunofluoresconcc staining of pan T-. helper

T-. o.nd suppressor T- cell surfaces: l X 106 mononuclcor

cc Us ,,ere qdded to each of 4 plastic prccipitin tubes. Ono 

tube stood for each of pan T-, helper T- and suppressor 

T- ceU assays. The fo',lrth lube served os the reagent control.

The cells were washed with woshlng medium (cold RPl\11 1640 
• 

+ 21 FCS +O. l \ sodium azide), centrifuged at 300 X G for

S minutes. supernatant aspirated and cell pellet resuspended. 

50 ul of 1 in 20 diluted (in PBS buffer pH 8.0) monoclonal 

nntibody to pan T cell (anti-T2. isotypc lgG 2b). to helper/ 

inducer T- cell (anti-T4; lsotype lgM) ond to suppressor/cytotoxic 

T cell (antl-T8; lsotype lg�IJ wore added to corresponding 

tubes. Nothing was added to lhe reagent control tube. Tho 

cells were then Incubated for GO minutes o n  Ice, ogitotlng 

once during incubation. and then centrifuged at 300 X G Cor 

10 minutes at 4°c. The supernatant wns coreCully aspirated 

and the cell pellet 11u r<' uapended and woahed t1rico 1rith 

· cold washing medium. Ctntr1!ugatlon aCtor each washing ,voa

at 300 x G !or 10 minutes 4°C. Supernatant waa aspirated •

Crom cell pellet and soul nuor111celn-labolled anti-mouse lmmunoglobuUn

( l In 50 dilutJon In PBS pH 8.0) 1•u edded to each or the tuboa •

• 
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Th• 4 tubes were incubated tor JO minutoa on lco and 

then c•ntrituged at JOO x G Cor 10 ainutos at 4•c. The 

IIUpe�natants ware carofully aspirated and tho cell 

pellet w r \/ashed thrico with colcl wa hinr., • diu • 

Centrifugation a!tor each woohlng woo at JOO x C r.or 10 

ainute.s. The cello wcro ro uopondcd oftor aopirntlng the 

aupern tant.. For fluorescent cicroocopy, a <.lr.op of 

aounting C(?:diun (70t glyc rol + Jot Po .. nt pH o.6) 1Ja 

added �a th cells and lxcd well. A drop of this coll 

suspen on v s pl cctl on a alcroscopc olido and covorod 

with a coll rslip. Tho olidofl were road ir.11:1odia,:;oly using 

a !lour nt mcroscopo, expressing the nuobcr or 

fluor t C 11 � Q percentage of the Lota 1

1 p ocyt untcd. Absoluto nucbcr of' fluorc cent 

ly OC) t:,e,. calcul.atcd fro total whlt blood C 11

nd diff ren�ial l cocyt counto. 

1- 11 J?fOpocti
The proportion of 

pl (oxpr d o pore nt ) 
ll 1 n che 

l btr tt ng tJI u of p n 11 
"/ 

1 ) fr 10 u 
n• (6 .'2. 

r rt 

1 0 - ( pan 11 11 
11 11 

11 h n bl t I r 

n r f 11 11

r r C 
t 

C 
1 I 

' •
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Enumeration of T-cclls 

The result of T lymphocyte enumeration is displayed in
Hean T cell counts ranged from 0.86 ± 0.29 x 109/L

he 6-25 year age group to 1 09 ± o 60 9 . · · x 10 /Lin the 46-65
age group. Statistical analysis shous " no correlation

ecn T cell number and age (r = 0.177; p 0.05). Menn T cells were
6.5%�4±6.7Z�2±9.S% and 53±9.8% of total lymphocytes for the

pective age groups. 

Hclpef T cell count 

Table 8 presents the number of helper T cells obtained for 

different age groups. Mean absolute helper T cell counts 

09/L) obtained in the 6-25 year,26-45 year, 46-65 year and

S year nge groups were 0.54 ± 0.20, 0.55 ± 0.22, 0.59 ± 0.40 

0.62 ± 0.23 respectively. No statistically significant trend 

ld be dcmonstrnccd between helper T cell counts and age (r a 

.111,; P> 0.20). Mean helper T cello were 63±9.9%, 60±7.8%, 

and 60±14.9% of total T lymphocytes for the respective 

groups. 

Suppressor T cell count 

Suppressor T cell numbers 

ta (x109 /L) of 0.35 ± 0.14,

are shown in Table 9. Mean absolute

7 0 14 0 51± 0.34 and 0.44± 0.3 ± , , · 

cells were obtained in the respective age groups . 

lgnificant correlation between suppressor T-ccll

(r•0.176; P> 0.05). Hean suppressor T cello were

S%, 47±15.3% and 41±15,1% of total T lymphocytes

tive age groups. 

There was 

number and 

41±10.6%, 
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TABLE 7. 

Mean T lYJ11phocytes in the different age groups stvdied 

• 

Age group 

( in years) 

6-25

26-45

46-65

>65

.. 

n 

12 

28 

26 

24 

r • 0.177; P>0.05 .

• 

Mean 

(xl09/L) 

0.86 

0.91 

1.09 

1.04 

• 

• 

• 

l s.d.

0.29 

0.32 

0.60 

O.ll

. , 

•
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• 

TABLE 8• 

Hean Helper T cells in the different age groups studied

• 

Age group 

(in years) 

6-25

26-45

46-65

>65

n 

12 

28 

26 

24 

Mean 

(xl09/L) 

0.54 

0.55 

0.59 

0.62 

r • 0.114; P>0.20. 

I 

l &.d.

0.20 

0.22 

0. 40

0.23 

•
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TABLE 9.

'lean Suppressor T cells in the different age groups studied 

• 

Age group 

(in years) 

6-25 

26-45

46-65 

>65

.. 

n 

12 

28 

26 

24 

r • 0.176; P> 0.05 

Mean 

(XlO'/L) 

0.35 

0.37 

0,51 

0.44 

' 

• 

1 s.d. 

0.14 

0,14 

0.34 

0.22 
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• 

T4 : TB Rati2 

The mean T4 • 

• TB r•t-ios obtained for the

different age groups (6-2S. 26-45, -16-65, > 6S yeors) In this 

study were l.74 ± 0.81, l.5S ± 0.54, 1.4±0.87 and 1.8 ±1.09

rcspcctivcl7 · There ,�re no significant dlfCerenccs ae1ong them 

(Students' t test; p > 0 .10 in o.1.1 cases). 

tlull cells in the different age groups 

Estimation of null cells yielded results shown 

in Table 10. The absolute counts (x10•/t) obtained 

for the respect1 ve age groups were o. 21 ± o. l 7, 

0. 23 + 0.12, o. 29 0.25 and 0.26 0.17. 

There was no statistical difference in these mean 

values (r = 0.165; P>O.lO) .Hean null cells re

lative to total lymphocytes in the respecttw aee 

groups were 13 f 8.8%. 14 i 7.0%, 15 ± 10.7% and 14 ± 9.7% 

<.3 LEOCOCYTE KIGAATION INHIBITORY FACTOR ASSAY

4.3.1 ItlTRQDUCTIOll; It is well known that T .. ell 

function as censured by delayed type 

hypersensitivity skin tests and proliferative 

responsivenet.s of lyaphocytes to mitogonic 

� ' 

stimulation decrease with increasing ago ln hunans 

(Grossman et al., 1975; Hurasko et al., 1987). TheUN
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TABLE lQ,, 

Hean Null cells in the different age groups studied 

• 

Age group 

(in years) 

6-25

26-45 

46-65

>65

n 

12 

28 

26 

24 

r • 0.165; P>0.10 

Hean 

(xlO' /L) 

0.21 

0.23 

0.29 

0.26 

• 

• 

1 s.d. 

0.17 

0.12 

0.25 

0.17 

•
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production of ontlgen-lnduccd leucocyte migration Inhibitory 

factor (L-:\IIP) In vitro correlotcs wlth the In vtvo state of 

cell mediated Immunity or the lymphocyte donor ( Rocklln et 

al., 1970). Cellular lmm1u,ologie capacity has been studied 

during ageing ln Nigerians by carrying out L-1,1F activity 

determinations. 

4.3.2 SUBJECTS AND '.ltETHODS: In all, 150 subjects 

were studied, 35 of them arc In the 6-25 years ogc group 

and 54 are 26-45 years old. Others Include 33 subjects In 

the age group 46-65 years and 28 In the 65 years age group. 

Lymphocytes were activated with thre.:t. antigens 

and one mltogen that stimulates T cell prolifcrotion. Thoy 

include measles virus. mycobocteriol antigen, candlda and 

concanavalin A. 

The antigens: Live ottenU.oted measles virus vocclno 

Clot E0382, lnstltut t\1er1eux, Lyon, Franco) was uaed a1 antigen 

at a working dJlutlon or 1 In 100 In RP\11 (Rosewell Park :ltcmorlal 

lnsltute) 1640 + 15\ !octal crur !>Crum (PCS). Bacllle Calmotte 

Guerin (BCG) Pasteur vaccine (Lot n 5524, lnatltut Posteur; 

France) served 01 the sourcl' or mycobacterlal ontlg1:n used 

at a working dilution of l In 100. Concanovalln A (Pharmacia 
• 

Fine Chemicals, �weden) wa1 uacd 111 a concentralton or 20

ug Ml 

A heavy culture ot candldn 1pcclo1, In p11ptono water. 

•
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was obtained fron Medicnl Microbiology Deportment of the 

University College llospital, Ibadan, lligeria. The 

culture was Wilshed thrice in PBS pH 7.2 and killed by 

boiling at 1oo•c for 30 minutes. The final suspension 

gave on absorbance of 0.43 in a 10mm light path at G40no 

using n SP6-200 spectro-photometer ( PYE UtlICAH Cambridge, 

England). This final suspension was diluted l in 1000 

with RPI-II 1640-FCS for use in leucocyte migl:'ation 

inhibition assay. 

Dose-response experiment Lor the antigens: The 

working concontra�ions oC the antigens stated above were 

determined, after dose-response trials. Measles and 

B.c.c vaccineswere tested at l in 10, l in 100 and l in

1000 dilutions. Candida antigen suspension was tested at 

sicilnr dilutions. Con. A was first tested at 100 ug/o'r!'.1,

10 ug/co.1 and 1 ug/cr:i'; and then at 50 ug/cm1 and 20 ug/cn1

in n second prelioinary experiment. 

Ptoc�S,ure for tho l\BSft,Y i The oothod dencribed by 

Hudson and Hny (1976) was followed. sea' or hcparlnised 

blood was mixed with equnl volume of 31 dextran oolution 

(Crade A, moleculnr weight 200, 000-275, 000; 80H Chemicals 

Lioitcd, Poole, England). Thie woe allowed to otand at 

37•c ror 60 r.iinutoo. The lcucocyto-r-ich [lUpcrnatnnt 

plosnn woe cpun in o bench centrltugo at 300 x C for 10 UN
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minutes at room temperature. Sedimontcd cells were 

washed three times in warm RPMI 1640. centrifugation was 

at JOO x G for 10 minutes at room temperature. The 

cells were resuspended in 10 cm1 of RPMI 1640 containing 

15\ foetal calf serum. They were counted in 

haemocytometer and adjusted to 100 x 10' cells/L. 

Capillary tubes (haematocrit) were filled two-third full 

with the cell suspension, sealed with plasticine at one 

end, and packed by centrifugation at eso x G Cor 10 

minutes at room temperature. The capillary tubes were 

then cut at the packed cell-medium interface. A small 

drop of silicone grease (M494; Imperial Chemical 

Industries Ltd., U.K.) was put in one corner o! each well 

of an iDprovised cigration chamb�r. The cut capillaries 

were placed in the chamber and h�ld in place by anchoring 

the scaled cndo in silicone grease (Figure 5). The wells 

were ir.imediately topped up with medium or antigen in 

medium solutions in duplicates. Both medium and antigen 

solutions contained 15\ toctol calf scrum. The chambero 

were covered with sterile culture plate scaling tapea 

avoiding air bubbles, and incubateO tor 2� houro at 31oc. 

Tho ir.iage of the cigration field wao projected on

the scroen of an ic�unoditfuoion plntc reader (Oorac 64 

425; Behring Inatitut) ond trocod on n place of graphic
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paper. The area of the traced portion was assessed by 

counting the number ot small squares enclosed ( Figure 6) , 

The percentages ot migration inhibition due to the 

presence of the antigens were calculated thus: 

I migration inhibition -

C - T 

whero C ls the area of migration in gedium 

the area ot migration in antigen solution. 

X 100 

and T ls 

A migration inhibition value ot 20 percent or greater was 

taken as positive. 

4.3.J RESULTS; Preliminary experiments to determine the 

working concentrotions ot concanavalin A, Candida species 

antigen, measles virus and BCG vaccines in the L-Hif' 

assays were done. Results obtained tor Con. A ore shown 

in Table 11. As much os it wos practicable, 

concentrations giving results close to sot migration 

inhibition were selected for the determinations. This 

was to ensure that qu�ntitative variations in cigration 

inhibition could be assessed. A second dose-response 

' 

experiment was 

concentrations 

done with con. A because none of the 
(i.e 100 ug/ml, lOug/mland lug/ml) 

used in the first experiment) gave 

migration inhibition value close to sot. For 

concanavalin A the working concentration chosen was 20 

ug/ml. It was•l in 1000 dilution for the locally prepared 

Candida species antigen suspension. Measles virus and 

BCG vaccines were used at l in 100 dilution. These 

different chosen concentrations of Con. A, Candida, Mcaalc� 

virus and sec vaccines gave mean migration inhibicion

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



134 

1m;; ,,. ·- i. r·n· · i.,' -- ,·,1 ",,,.. -_ '"l. s ,, --,..,- • . . , "'' -:;,t.... . .... • ••  :: .••• • ••. :-- : .  ::::r.r� �.. - • .....:.1. . .  , _  - ·  ---
l -.. _. , ,,... 9-1 I 1 -� 1/t .- ._ �:=r:- .,.Ul''T'.'" -.._. I :-:::-a-1..M.oJ;;::;:,: - • -:·;. � � 

• 

' 
-

-r.; 

•• 

1- 1i
. • 

=111:: IS;t , ;-,I ..�1.":'.C ...et - L.: 

Figure 6. Orophlc popor sho,ring oxamploa of mlgrotlon nroas trnccd. 
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Figure 6. Orophlc pnper showing exnmplcs of mlgroUon areas trncod. 
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T7\DLE ll. 

210-rcsponsa trials for co � 1 :· 
,

D, an leucocvte mlgr�tion 
lob1b1torv factor assay. 

Subjects 

1. 

2. 

3. 

4. 

5. 

6. 

s.d

- Subjects 

1. 

2. 

3. 

4. 

100 

58.5 

72.3 

OG.l 

90,9 

94.8 

96.2 

83.l

14.8 

MITOGEtl 

MITOGEfl 

50 

92,9 

97,J 

96.6 

96.4 

95,8 

2.0 

COtlCEIITRJ\TIOI� (ug/ml) 

10 l 

0 0 

1\5.•\ 55.4 

40.3 •)1\.1\ 

10.9 0 

29.3 36.2 

13.2 22.6 

23.2 26.4 

18.0 23.l

COtlCEllTRJ\TIOtl(ug/ml) 

20 

14,3 

62.2 

75.9 

75.0 

56.9 

29.0 
a.d

Values are the Migration Inhibition in percentages.UN
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vnlues of 56.9±29.0I, 33.0±22,91, Jl.6±21.9i and 30.5±

32.Jt reopectively in the preliminary expcricents. The 

lovel of migration inhibition (of leucocytcs froo the 

oubjocts studied) obtained with each of the lymphocyte 

activators ara as follows: 

Mean percentage migration inhibition 

values obtained with Con. A in the different age group� 

arc shown in Table 12. A maximum of 41.81 migration inhi

bition wao recorded in the 6-25 year age group.This vnlue 

declined progressively with age down to i14. 31 migra-

tion inhibition in the > 65 year age group. This is only 

341 of the migration inhibition obtnined for tha 6-25 

year ago group. ThP depression with age in the magnitude 

ot migration inhibition obtained showed statistical 

significunco in general (r •-0.•125; P < 0.01; Figura 7). 

candid, antigen:. 'l'ablo 13 shows the me.in aigration 

inhibition obtninod with Candida anti.gen in the different 

age groups. The 6-25 year age group gave the maximum 

migration inhibition of 42.4 . This value docroaocd 

progreo91voly with ago reaching 16. 3\ migration 

inhibition in the > 65 year age group. This represents 

381 of the migration inh1bition value for the 6-25 year 

age group. A significant inverse correlation (r • -0.397;

p < O.Ol} was obtained betwoon migration inhibition and 

age (Figure 8).

He�sles virus vnccine nntiaan; Percentage migration
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'l'llBLf! ii,. 

Mean parcgntijge migrntlon inhibition with con. A in the 

different age groups 

• 

ge group (yrs): 6 - 25 26 - 45 46 - 65 > 65

n 35 

mean 41. 8

s.d 27.3 

• 

54 

28.l 

21.6 

' 

27 

23.3 

24. 7

• 

28 

14.3 

18.7 
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100 
• • 

{ 90 • 
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� 6 
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• • 
• 

5 
- • 

•• • • 

- - ••

� 40-
• a

• • •• • : 
• 

• • • 
- • 
-

3 
•• • • •• 

• • • • • 

�2 
• 

• 
• 

• • • • 
• • • "

••• •
• 

• • 
• • 

• • • •s • 

10 
• • 

• 

••
• • • • •

• • • • 
• 

• • 

10 20 30 IJJ 50 ro . 70 80 

ACF, (in yzars) >-

'lgure 7. �orrolation of loucocyto migration inhibition using 

Con. A wi.thage. Y=48.47 - 0.498X. r - -0.425;

P<0.01. 
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TABLE l!, 

tlfO percentage migration inhibition with candida antigen

in the different age groups • 

• 

lge group (yrs): 6 - 25 26 - 45 46 - 65 > 65

n Jl 54 JJ 28 

mean 42.4 2J.9 19. l 16,3 

s.d 27.5 16,8 20.9 17.7 

• 

• 

•
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Age (1n years) > 

Pigute e. C.orr�lotlon of loucocyto migration inhibition using

Candida an tigon, with .igo
Y•43.28 - 0.423X.

r=-0.397; p�0.01. 
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Inhibition figures obto.lnod with me08lcs anUgon ore shown

In Tobie 14. The gen I t era rend was that of decreasing values

with ago: 37. 8\ migration Inhibition for the 6.-25 yeor age 

group. 33,8\ for the 26-45 year ago group; 29.3\ for the �6-65 

yeor age group and 21 \ tor the 65 year oge group. The 

mean vnlues for the G-25 ycor and 28-45 year age groups were 

not significantly dlfferent (t=0.624, P> 0•20). :\Ilg-ration Inhibition 

wos significantly correlated wllh oge (Figure 9: r - -o. 235; 

p <0.05) 

i\lycobocterial (B. C. 0. Vaccine) antigen: Table I 5 

shows the mean values of mlg-roUon Inhibition (In percentages) 

obtained with B. C. 0. vaccine antigen In Ute different i.\l:O

groups. People ogod 6-25 years ond 26 45 years did not differ 

significantly (t= o.867; p > 0.20) In their moon vnlues. llowevcr 

significant progressive depression In values (Students' t•test; 

p 0.05) 1voro obtained In the older age groups. \Icon migration 

Inhibition of 6. 8\ for the 65 year ago g-roup was only 27\ 

of the moon vnlue (24.8\ migration inhibition) obto.lned In tho 

6-25 year ago group. i\llgratlon Inhibition was significantly

(Fi,,,.,,re 10: r=-0.372: p 0.01).
corrolotcd with age .,-

•
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Inhibition figures oblo.lncd wllh moo.aloe antigen ore shown

In Table 14. The general trend W"D th t c ..., o o dccreoslng voluos 

with ogo: 37, 8\ migration lnhlblllon Cor the 6.-25 year ogc 

group, 33•8\ for lho 26-45 year age group; 29.3\ for the 46-65

year ago group and 21\ tor the 65 year ogo group. The 

menn values tor the 8-25 year and 26-45 year age groups ,�ere 

not slgniflcanlly different ( t=O. 624, P > 0•20). '.\Ugrallon inhibition 

woe significantly correlated with age ( Figure 9: r - o. 235;

p <0. 05) 

�lycobacteriel (B.C.O. Vocclnc) nntlgon: Table 15 

shows the mean values of mJgratlon Inhibition (In percentages) 

obtnJncd with B. C. 0. vaccine antigen In lho dJ(Ceront Q1te 

groups. People aged 6-25 years and 26-45 years did not differ 

slgn!rtcently (t= 0.867; p 0.20) In their moon values. llowever 

significant progressive depression In voJucs (Students' t-tost; 

p 0.05) 1vcro obtaJned ln the older oge groups. '1con mlgrotton 

inhibition of  6. 8\ for the > 65 ycor age group was only 27\

of the moon value (24. 8\ rnlg-rotlon inhibition) obto.lned in the 

6 25 Up '\llgrotlon inhibition was slgnlficonlly
- year age gro • . 

corrclotod with age ( Figura 10 · r=-0 372: P O · Ol > •

•• 
•
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TABLE 1 c.

the different age grougs 

Age group (yrs): 6 - 25 

n 22 

aean 37,8 

s.d 2 l, 9 

• 

. -

26 - 45 

41 

)3.8 

26.5 

• 

46 - 65 

21 

29,3 

23.2 

> 65

20 

21.0 

23.6 

•
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Corre lot Ion of toucocyte migration inhib i lion 

using· measles antigen with ngc �·43.7S-0.318X.
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TABLE B. 
• 

!ean Percentpqo migration inhibition with e.c.G. vaccine

antigen in the different age groups 

• 

Age group (yrs): 6 - 25 26 - 45 46 - 65 > 65

n 

mean 

s.d

23 

24.8 

19.9 

47 

29.6 

22.6 

21 20 

18.l 6.8 

19.5 7.5 

•

• 
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fosit!.vity r(ltcs in migi;:ation inhibition:. Exhibited 

lguro 11 nrc pooitivity rntoo in lcucocyte miqr,,tion

ibitory factor acsay with con. A, Candida antigen,

ales and 8.C.G. vaccine antigens. The prevalence rate 

positive results with con. A of 74\ in the 6-25 year 

group declined progresoively with age to 251 in the 
• 

year age group. Positivity rates were 571 and 52\ 

r the 26-45 year and 46-65 year age groupo 

spectively, Statistical analysis by Chi-square test 

clear significance (X2 
• 49.63; P<0.005). 

74\ of people aged 6-25 ycaro were positive with 

ndida antigen. Other age groups recorded 561, 36\ and 

61 positivity rates respectively, showing progressive 

in values. Chi-square analysis ohow 

ignificanco (X2 
= 40.13; P,0.005). 

For measles antigen the positivity rates were 671 

the 6-25 year age group, 611 for the 26-45 year age 

for the 46-65 years age group and 401 for the 
• 

Statistical analysis showyear age group. 
ignificant depression in values with age (X1 = 17.Jl;

Th i t with B c.G. vaccine antigen
c positiv ty ra es

)J� .�nd 61 respectively tor the different
441, 681, ,. u 
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The differcnccn i � n mean values were 

significant (X1 
a 84,42; P<0.005). 

corrrlntion "Di'lvaia between loucocvte migration 

inhlPi t kon_n.rul :_ 

Plasmn trnn�fPrrin lovols:. Plasma transfarrin levels (vee 

S.2) did not correlate with migration inhibition obtained

with any of the four lymphocyte activators (r - 0.104,

P > 0.20 (or Con. h; r • 0.030, P > 0.20 for Candida; r

.. -0.1-11\, P > 0.20 for BCG; r• -0.246, P > 0.05 for

measles antigen).

T lymphocytP number: There was no signitic.int

correlation between migration inhibitory cactor activity

and the number of resting T cells and its subsats (see

4.2) in most cnoes (Table 16),

£·1: Tabla 17 displayo cignii leant:: inverse corrcl.ition

between C·I (ccc 5.1) and r.iigr.ition inhibition with Con.

A and candida antigen (P < 0.05). Migr.ition inhibition

with menoles and BCG vaccine antigens lacked significant

corrulation with Cl\ (P · 0.20) -

�rculating Immune complexes; Results oc correlation

analysis between CIC concentr�tions (see 7.1) and

migration inhioitory factor activity are shown in Table

18. four lymphocyte nctivators �hows!lone of the 

significant correlation of migration inhibition with CIC
(P> 0.05 in all cases)· 

• 

. � 
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Tl)DLE lo. 
-

,orrelation ttnnlvsis betwoen migration 1nhibition (H.1.1 

and T lymphocyte nurnbor 

Variables 

Con. A - HI /pan T eel l

Candlda 1\9. - Hl /plln T coll 

Measles Ag.-MI /pan T coll 
• 

BCG Ag. - HI/pan:. T cell 

Con. A - HI/ holpcr T coll 

Candida 1\9.-MI/holper T coll 

• 

Measluti Ag. -1-1.1 /helper ·r cull 
• 

- . .

BCG Ag.- MI/helper T cell

Con. I\ -HI/auppreseor T coll 

� r coll 
Candida 7\g. -'t-tI!suppressor Tl 

call 

Measles Ag.�MI/suppressor T L 

r 

0. 16-l

-0.094

0.293

-0.057

-0.099

-0.105

0.274

-0.064

-0.069

-o. 0,10 

0.163 

1.1\.:u Ag. -!·fg/ suppressor T c.:!l -o · 054 

t 

1.703 

0.562 

J.000

0.129

0.609 

0.8)9 

1.610 

0.163 

0.549 

0.319 

0.029 

0.112 

p 

> o.os

> 0.20

< 0.01

> 0.20

> 0.20

> 0.20

> 0.10

> 0.20

> 0.20

> 0.20

> 0.20

> 0.20
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TtlBLE ,I;,.

,orrelation analysis between C4 and migration inhibition 

of lcucocytcs 

variables 

C4 / Con. A - MI 

C4 / Candida Ag.- MI 

C4 / Measles Ag. - MI 

C4 / BCG Ag. - MI 

• 

•• 

lMil 

r 

- 0.203

- 0.194

- 0. 087

- 0.096

• 

t 

2.286 

2.229 

0.782 

o.eel

• 

p 

< 0.05 

< o.os 

> 0.20

> 0.20

•
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TJ\BLE ! 8_ • 

correlation analysis betweon circulating iMune complexes 

CCIC) and migration inhibition CMI) or lcucocytcs 

Variables r t p 

CIC I Con. A - MI - 0.160 l.925 > o.os

CIC I Candida Ag.- MI - 0.122 1. 480 > 0.10

CIC I Measles Ag. - MI - 0.090 0.868 > 0.20

CIC I 8CG Ag. - MI - 0.042 o. 418 > 0.20

• 

• 

- • 

' 
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Wnaler test) titres: 110 correlation 

was observed batwcan the titres of rheumatoid factors (soo 

7.2) and laucocyte migration inhibition (Table 19; p > 0.10 in

all Cd.:lO ) •

4.4 MJ\NTOUX DEL�YED HYPERSENSITIVITY SKIN TEST 

4.1\.l INTROOUC'riott: It in generally agreed that there is a 

decrease in cellular immunity with increasing ago (Hurasko et 

al., 1986). However, the findings from dif�orent laboratories 

on mitogen responses and studies or delnyed-type 

hypersensitivity aro inconsistent (Murasko et al., 1q86). Skin 

testing remains by far the most 11ircct • meons for the 

clinical assessment of cellular respon�es in vivO (Spitler, 

1976). The depression of dolayod hypersensitivity skin

responses to ubiquitous nntig�ns (including mycobactorla) with 

advancing age is well known (Toh et al., 1973; Hnckay, 1972; 

Waldor[ et al., 1968). correlation studios have shown tl1nt 

mortality in old people may be related to the Cailure of cell

mediated immunity as shown by skin test responses (Roberts

'l'homson at al., 1974). This study examines 1-fantoux skin tost 

responses during ageing in Nigerians. 

4. 4. 2 SUBJECTS AND METHODS:. The Mantoux test scores of 274

healthy students and staff at the University of Ibadan and

their families were studied. Their ages ranged between 6 to GO

Y t t t •-•as carried out as part or general medicalears. Man oux es " 

examination for students on admission and for the staff and

their families on appointment. '!'hose 1ncluded in the study

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



153 

TllBLE •
1 9

• 

,orrelation noalvsis between the titres or rheumatoid 

factor. CRose-waaler test) and migration inhibition CMI)

of loucocytes 

Variables r t p 

RF I Con. A - HI - 0.014 0.142 > 0.20

RF I Candida Ag.- HI - 0.057 0.605 > 0.20

RF I Measles Ag. - HI 0.190 1.547 > 0.10

RF I BCG Ag. - MI 0.095 0.802 > 0.20

RF 1.s rheumatoid factor. 

... 
• 

• 

' 

•
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were round to be hcolthy. Th c lest was therefore used to
assess cell mediated immunity n d n not infection \'iith �cobocterl«:4.

P.och of the subject received 0.1 ,.,L (I.e. 2 tubercuUn
units - T. U.) of tuberculin purified protein derivative ( PPD)
introdcrmolly on the foreorm. The site or the Injection with

PPD (Batch RT 23; Slaten Sorum Institute, Copenhagen; Denmark)

was marked with o circle obout s cm in dlomctor ualng on

indelible marking pencil. Results were read �ftor 48 hours

as the diameter of erylhemo and In duration produced. SubJticts 

with negative results were re-tested three months later. Some 

of these (8 of 12 people aged 6-25 years and 2 of S subjects 

aged 26-45 ycors) failed 11> report for re-testing ond were thus 

excluded from the study. Excluded woro 5. 6\, :? • 01 and O 

of people ogod 6-25 yeora, 26-45 years and 46-65 years of 

age respectively. All those Included ln this report wore illantoux 

test positive. Differences in meon reaction diameters between 

males and Cemoles wore onolysed for the subjects. 

�. 4. 3 RESULTS: illcan tuberculin PPD roootlon diameters displayed

in Tobie 20 show signlOcont lncrllasc In the volue for the 26-45 years

· ai;:e group In comparison 1vlth the mean for tho 6-25 years age group.

Tho responses bcga.n to decrease ofter1�arda. No significant difforoncc

between the t,vo sexes (P> 0.20) was obtolnod In tuberculin PPD

reactivity in the subjects (Tobie 21). The mean values observed for

femolcs were slightly higher than those of moles. The voluee for moles

Increased betwce"- the 6-25 years and the 26--\5 years ogo groups ond

then decreased. A stmilor pottorn of change ln moon values was 

observed f'or females. The stepwise chongos In the mean values for

male::; show statistical slgruficance (P< O.OS In both coses). In fomalos,

the mean value for the 26-45 ycors ago group le slgnlncontly higher

th h al 'or the 6-"S years {P < 0.01) ond slightly hlghor
on t c mcon v ucs ,, -

thon the 46-65 years {P >0.20) ogo groups. 
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l'l,BLE 29. 
Mean tuberculin PPP reaction diameter CTBP> ot health)!

Age group (yrs) :6-25 

n 

mean (11\lll) 

s.d

t-test

1J6 

11.1 

4.70 

Nigerians during ageing,

• 
• 

26-45 46-65

98 40 

14.2 12.2 

4.89 7.17 

P<0.01 

P>0.10

P>0.05

•
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Age group 
(years} 

6 - 25 

; 

26 - 45 

46 - 65 

-

156 

TTIBLE 21. 

sex comparison of tuber 
10 healthy 11igerio��lan �PPDl reactivity

ur1ng ageing, 

mean p 

Sex n (mm) G.d ( Studen� t-t,
- -- -- -------- - - -- · - ·  ---

M 89 10.9 4.33 

F 47 11.6 5.36 >0.20

M 71 13.8 5. 07

F 27 15.0 4.33 >0.20

H 26 11.9 6.91 

F 14 12.6 7.87 >0.20
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DISCUSSION 

hoe tes obtained from differential leucoc te counts: 

mlcroscopic method of counting total lymphocytes is 

f acceptable accuracy. A more accurate determination by 

1cencc nctlvnted cell sorting is not yet possible ns most 

ble monoclonal antibody markers for lymphocytes (e.g CDJ7,

also recognise other tissue components. Enumeration of 

peripheral blood lymphocytes in the study population show 

gressivc but generally insignificant increase with ngc. 

white blood cell counts show that absolute lympho

did not differ significantly among the age groups 

reduction in the 26-45 years age group which is 

The mean count for this age group (l.66±0.52 x 10�/L) 

with the value reported previously (1.63 ± 0.71 x 

L) in twelve control Nigerians aged 28-42 years (Onyemelukwe

Weksler and Hutteroth (1974) also found thnt the 

lute number of peripheral blood lymphocytes were the same 

ld and young persons. Lymphocyte depletion cannot be 

for reduced cell mediated immunity in �gcing. 

of T cells and subsets: An age-rel1ted decrease in 

11 function as defined by skin tests (Grossman et al., 1975) 

�1 · (Murasko et al., 1986; Murasko cc nl.,• Cogen responsiveness 

) has been described in humans. A possible hypothesis is

C(?ll function is associated with changes inthis dacrease in T 
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DISCUSSION

obtained from differential leucoc te counts:

counting total lymphocytes is 

acceptable accuracy. A more accurate determination by

cence activated cell sorting is not yet possible as moat 

�e monoclonal antibody markers for lymphocytes (e.g CD37, 

Liao recognise other tissue components. Enumeration of 

eripheral blood lymphocytes in the study population show 

eaaive but generally insignificant increase with age. 

white blood cell counts show chat absolute lympho

did not differ significantly among the age groups 

reduction in the 26-45 years age group which is 
0 

The mean count for this age group (1.66±0.52 x 10'/L) 

with the value reported previously (l.63 ± 0.71 x 

) in twelve control Nigerians aged 28-42 years (Onycmelukwe 

,, 1990). Weksler and Hutteroth (1974) also found thnc the 

of peripheral blood lymphocytes were the same 

ld and young persons. Lymphocyte depletion cannot be 

for reduced cell mediated immunity in ageing. 

of T cells and subsets: An age-related decrease in 

function 88 defined by skin tests (Grossman et nl., 1975) 

{>-!urnsko et ol., 1986; Murosko et nl., togen responsiveness r 

abeen described in humnns. A possible hypothesis is

Cell function is nssocioted wlth changes ina decrease in T 
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T lYTQphocyte subpo l i pu at ons. The absolute numbers ot T
cells and null cells did not di-- i •• er s gniticantly between

the groups in this study. These results agree with the 

findings ot Weksler and Hutteroth (1974). It was found

hero that helper T-cell 
T-cell numbersand suppressor 

do not alter significantly with age. Hatour et al.

(1989) also could not find significant differences in the 

absolute numbers of T-lymphocytes and its subsets botweon 

old and young persons. 
• 

The relative T lymphocyte subpopulation ot 57! 91

reported by Onyemelukwe et al. (1990) is similar to the 

figures of 52-541 observed presently. The absolute T

lymphocyte count in both reports aro also similar. 

Salimonu et al. (1982) obtained 45! 10\, T lymphocytes in 

peripheral blood before measles virus immunization in 

children. The lower value obtained by Salimonu et al. 

(1982) compared with the other two reports may be because 

they employed sheep red blood cell rosetting technique. 

Cell surface staining by specific antibody was used b}

onyemelukwe et al. (1990) and also in the present study.

et al.(1982) studied young children while Also, Salimonu 

the Other two studies are adults.
subjects in the 

and number of null cells reported The proportion 

h chose documented by here is a little lower t an 

Onyemelukwe et al. (1990), 
This may be so because 
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noclonal antibodies used in immunofluorescent assay of 

T and 8 cells in this study arc more restricted in their 

surfnco antigen recognition than polyclonal 

antibodloo used previously. ln the prc::icnL report, 

relative values of null collc and T cells arc similnr to 

values obtained by Greenwood et al. (1977) in childron on 

recovery from malaria inrection. However, their absolute 

figures are higher than in this report. Hull cells arc 

known to increase in ncute malaria infection nnd 

lymphocytes from such patients show increased K eel 1 

activity against chicken red blood cells (Greenwood et 

al., 1977). It is likely that some o[ the increased 

number oC null cells wero � cell�. Simila� number of 

null cells obtained in this study co�parod to those in 

healthy children (Greenwood et al., 1977) and adults 

(Onyemelukwc et al., 1990) suggests that the subjects arc 

free from infection. 

There arc no previous reports ot helper T cell or 

T Cell subpopulations in healthy Nigerians suppressor 

with which t f.l'ndings cun be compared. the prcsen 

However, the relative figures observed here are 

l of 601 of T ccllsfor helper T comparable with the va ue 

h JO\ oC T cells for supprc�sor Teel)$ and higher t an UN
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• V V 

s (StitcG, 1982) previously reported 1n caucasians.

ironmental or genetic reasons may be responsible for

difference.

���.l!lUl..t.i!.t.i..QILJl..n.Jl1bitory (actor assay: rt appoarG

nqo-relatcd changeo in the number o! circulating T

lls arc minimal and the determination of changes in T 

11 function during ageing may prove more important. 

ost previous studies on the functional analysis of cell

di,,tcd immunity during ageing have employed lt;ctin-

stimulation assays and . delayed type 

hypersensitivity skin tests. This study used the 

Migration Inhibitory factor activity 

determinations to assess cellular immune (unction during 

in lligcrians. Migration inhibitory factor is 

produced (along with other lyr.iphokincs) by sensitized 

lymphocytes when activated in-vitro by the sensitizing 

antigen. The production or antigen-induced migration 

inhibitory factor in vitro correlates with the in-vivo 

state of cellular hypersensitivity of the lymphocyte 

donor (Rocklin et al., 1970) · 
The measurement of 

11igration inhibition of leucocytes on activation by a

aitogen (concanavalin A) and three antigens commonly

· i nrnent (Candida measles
•ncountered in tho Nigerian env ro 

· ) in this study thus
irus and B.C.G. vaccine antigens 
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offers an opportunity to study the responses of these 

cells in the laboratory at the o(foctor functional level. 

The percentage migration inhibition results obtained 

ato ,•cncrdll, lowor i.hun valur.n proviouoly reported (SJ 

±10\) for this cnvironncnt in ten control Nigerians 

(Idoko et al., 1987) using staphylococcus aureys. to

activate lymphocytes in vitro. Ade-Set:rano et a 1. , 

(1975) have also used the Leucocyte Migration Inhibition 

test to utudy B.c.c. irnmunoconvorJion in hcnlthy young 

adult Nigerians. It is difficult to compare tho present 

values with their findings as they obtained reversed 

results showing rising migration indices on 

immunoconversion. 

A progressive age-related depre-:sion in cellular 

immune function was revc 1lcd by this study. Both mean 

migration inhibitory fnctor acti v l ty and the incidence of 

positive tests were found to decrease ac Uigerians 

In general, individual data (which cnn be visualised 

age.

Crom

f luer. t:eportc� indicate that though mean the range o va a 

arc reduced in ageing people, cellular immune responses 

it is not comnon to all of th8m . For instance, the 

. i ncrated by lymphocytes from some
migration inhib�t on ge 

Study was comparable to thoso obtainod old people in this UN
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:yinphocytos from young people. It will be interesting
now if immune status ( i espec ally cellular immunity)
geing individuals corr"liltes with eventual longevity.

Robort5-Thomson ot 1 a . (1974) found that tho 

tality rate or people over eighty years or age, who 

hyporesponsive in tests for delay�d 

erscnsitivity, was significantly greater over a two

r period than that of comparable people who were not 

-rooponsivo. Also, Muraoko et al. (1986) obtained 

that suggest that there moy be a selection 

in which tho subjects who live to the age of 90 

whose immune systems demonstrate the least 

ecrease in activity. Correlation or mortality rate in 

ld people with tailure of cell-mediated immunity as 

hown by delayed-typo hypersensitivity ronctiona has been 

btaincd also in tha case of cancer, whcro mortality rato 

ao greater in thor.n anergio to dinitrochlorobcnzeno 

(£ilbcr and Morton, 1970; WellS et 1.11., 1973). The 

increaocd mortality rate associated with impaired cell

llediated immune responses, whether in old age

cancer, is unexplained (Roberts - Thomson et al.,

or 1.n 

1974). 

0 l.,6 pred1.'spos1."tion to more numerous and
no possibility 

with 

i especially illnesses
fatal infect ons,

seasonal epidemics due to new

•
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or strains of bacterial or viral pathogens.
possibility that the d epression with age in lympho-

(L-MIF) activity observed in thi d s stu y is due to 

itional modulation is ruled out because those studiud had 

levels of components d uoe to index nutritional

2.5). This is confirmed by the lack of significant 

elation between migration inhibition with any of the 

lymphocyte activators and plasma transferrin levels. 

re was also no significant correlation between migration 

ibition by nny of the four activators and the number of 

ating T cells and its subsets. Tl1us, numerical alterations 

these cells cannot be responsible for the results obtained. 

terations in the levels of complement proteins may be 

to affect immune responses as complement and immune 

genes are associated at the major histocompatibility 

Correlation between C4 and migration inhibitory 

ctor activity with Con. A and Candida antigen were d�monstrated

n this study. Kowevct:, there may be no direct relat�onship

ctween complement and age-related changes in lymphokine

ctivity as no correlation was made with measles and BCG

ntigens. AlRO, only c4 and not C3 ond Bf levels showed

ignificant alteration with age. Leucocyte migration inhibition

nd Clc i dJ."d not correlate. This indicates chat
concentrat ons 

U d ff 1 t. nships between immunity �nd soluble immun
se an e ecc re a J.O 
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lexea formation may not be established in ageing by
CIC levolG. A lack of correlation between 

titres and migration inhibitionfactor 

role for helper 'l' cell& in the pathogen<:si .. 

agc-nssociatcd autoimmunity. 

The geriatric population is growing and the extent 

person's decline in' immunocompetence with ago is a 

ey fuctor in the quality of lice (Cearlock, 1988).

ilc some general trends in the immune (unction of 

elderly individuals can be identified, the variability of 

iuunooompetence from person to person increases 

with age (Cearlock, 1988). Thus it ls 

more and more crucial to be ablo to perform and 

tests of immune function. Procedures currently 

performed predominantly in research l.:iboratorios will 

to be increasingly adapted to tho clinical labor'l

so that the growing geriatric population may be 

better served. The traditional lcctin-lymphocyte stimu

lation tests for the assessment of cellular immunity in 

Ageing is costly, requires considerable technical ex

pertise and is thorerore getting out ot reach for oven 

i . the developing world. Tho lel1-
laborator es lJ1 

i . t. assnY used to assess cellular
cyte migration inh bi ion UN
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in the present study endears itself
to clinical laboratories

cheap and simplo to perform.

because it 

for 

is 

e aonrtllitty �kin tP5t: Thio study 

depression in delayed hypersensitivity skin 

t.-t reactions aftor the age of forty-five years in 

�igarlans. Prior to this age, there was an increase 

in responses with age. Anolysio of the results by sex

indicates tl1at the depression in skin test reactivity 

also begins after the age of forty-five years in both 

sexes. 
.. 

In an age-related study,Go odwin et al. (1982) 

also reported depressed skin hypersensitivity toot 

rosponflos in a healthy elderly populntion in tlow Mexico, 

U.S.A. These reports support the general view thnt there 

is a decrease in immune rosponsiveneso c'.l:J one

age., (Murasko et al., 1986). They al!Jo agroo with tha 

postulate that O decrease in T-cell function is the

primary immunological change with age (Kay, 1979; 

d 1979). The effector cells in Meredith and Walfor , 

delayed-type 

lymphocytes. 

hypersensitivity skin reactions are T 

Increasing 

observed between 

t bcrculin PPD reaction diamatoro
mean u 

PS G-25 years and 26-45 years in
age grou UN
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be  duo to an increased exposure to
ycobacteria with rising age. Greenwood and Whittle 

(1981) have reported progressive increases with age in 

the p�ovalcncc or posltiv� tuborculln t�.t in the 

tropics. Repented exposure to antigons would be expected 

to result in n more profound immuno response. As it is 

possible that individuals who were Mantoux test negntive 

had not been previously exposed (sensitized) to 

mycobacter ia, they were retested. a Cter J months. Th.is 

was to rule out false negative results. 

All the healthy subjects reported in this study were 

Mantoux test positive. Goodwin ot 111. (1982) also 

observed positive responses in delayed hypcroensitivity 

skin test in all ot the he�lthy young oubjocts that they 

studied. However, they rl!portcd that Jli or their 

healthy elderly subjects (groator 65 ye�rs old) tested 

negative. Tuberculin positivity is maintained in the

adult population by the prosence or a latent infection or 

by repeated re-immunization (Greenwood and Whittle, 

eel 1-med iated immunity may be lost
1981). However, -

within a few yenrs of ace immunization, particularly in

the tropics (lleyworth, 1977>·

Although the increased mortality rate associatedUN
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with impaired delayed hypersensltlvity respon9es in old 

age (Roberts-Thomson et al., 197<\) and in cancer (Eilber

and Morton, 1970; Walls at al., 1973) is unexplained, the 

observutior1s sugge�t that the moduldtion or celluldr 

immune responses may lead to a prolonged lire span. 
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CIJAIYr I�R FIVE

JfON-SPECIFIC IIUMORJ\L IMMU.IE RESPONSES DURING l\GEINO IN 

NIGERll\NS 

5,1 COMPLEMENT COMPONENTS C3c, C4 l\NO FACTOR D 

6.1. l INTROOUCTION.i Available studies on complement 

levels during ageing are few. Tho incroascd 

susceptibility to infection in tho aged may ba associated 

with defects in the complement system as complurnont is u 

najor effector arm of humoral immunity. Plnsma lovolo or 

complement:: prot::eino c:ic, C4 and factor B (Bt) havo 

therorore been investigated during ageing in healthy 

lliger ians. 

s.1.2 SUBJECTS l\NO METHODS; A total or 1as plasma samples

Yero studied. 47 of the samples came from people aged 6-

25 years and 54 from those 26-45 year!l old. The remaining

sa�ples include 47 from subjects 46-65 years old and 40

from those > 65 years of age.

d Bf levels wore measured by single
Plasma CJc, C4 an 
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immunod i r fusion tcchn lque ( Fahey and HcKelvey,
as modified by Salimonu t 1 e a . 1978) 

cial monospecific antisera to human CJc, C-1 

using

and Bf
(Serotec, oxro d r OXS lJE, England) . The

�els of CJc and C4 were measured against a commercial 

standard (Stondard Human serum - lot 

041025C; Behringwerke AG, Marburg, c�rmany). nc

evels were measured against a pooleaLf£���grd obtained 

om 10 adult healthy blood donors. 

S.1.3 R'l;SULTS: All the samples for C3c, c-� and Bf 

asureraents were run in a single batch and the standard 

curves for these complement components are displayed in 

Figures 12 and 13. Intra-batch coctficient o( variation 

(c.v) �as '1.5% for CJ, 8.6\ for C4 and 11.S\for Bf. 

Table 22 shows plasna concentrations (or the 

cooplcoent components in the age groups. Tho menn volucn 

for CJc and Bf did not change significantly with age (P 

> 0.10 in both cases). Ho\/cver, C·l levels dor.ionotrato

significant increaGc with rioing age (r .. O. 232; P <

0.01). sex differences in placr.ia CJc and C4 lovals aro

shown in Tables 23 and 24 respectively. !lone or the aqc

Signirican�� difference in ooan values groupo revca led 

05 in all cacco).Ho\Jcvcr, bet..,cen the two sexco ( P > O · 

h d higher cean Clc level (P <
fenaloc aged 26-45 years a 

0.01) than males o( the saoc age group.

feitaloo showed no signit:icant ohungoo in

Both onloo and 

DCAn ClC valuuo UN
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Tl'<BLB 22: 

in age groups. 

Age group CJc (g/L) C4 (g/L i Factor B 
(yrs) (lpoolcd 

serum) 

6-25 0.6410.10 0. 25 t O. 08 105t 44.0 

n• 47 n • 47 n = 20 

26-45 0.641 0.13 0.32± 0.20 108± 35.9 

n • 48 n .. 54 n • 42 

46-65 0.60±0,12 0.36±0-20 106.t 37.0 

n • 43 n • 47 n • 26 

> 6 5 0.611 0.10 0,33t0,21 102 t 33. 1 

n • 32 n = 40 n = 27 

r - 0.118 0.232 - 0.065

p > 0.10 < 0.01 > 0.20

• 

• 

•
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TJ\BLE 23: 

comparison of mean (± ls.d) C3c !evels (g/L) in plasma 

in males and females 

sex Age group (in years)

6-25 26-45 46-65 > 65

Hales 0.64 0.08 0.56!0.09 0.58±0.13 O. 58:t;O. 08

22 21 22 20

Females 0.62t 0.12 0.68 ±0.13 0.62.t 0.10 0.62±0-11 

n 20 2l-- ll 12 

t 0.645 J.765 1.132 1.312 

p > 0.20 < 0.01 > 0.20 > 0.10

• 

• 

•
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T3'BLE 24 

g>pparison of T,ileon £± l�s �d) CLl.ev..els tgJL) in plasma. 

in :nales and females 

Age group in years 

6-25 26-45 46-65 > 6S r 

Kales 0.27,± 0.29 t o. 35· • o. 35· �-

0.08 0.18 0.23 0.2s

0.202 

n = 
27 22 26 20 

Fr.iiales o. 23 t o. 33 t 0.11 t O.lS ±

0.07 0.21 0.14 0.12 

0.)04 

n • 20 }2 21 20 

t 1.816 0.740 0.365 0.000 
• 

>0.20 >0.20 >0.20
>0.05

• 

p 

>0.05

<0.01 
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changing age. The increase i n C4 levels with age

rved in males lacked statistical i i i  s gn f cance (P > 
,05), but female values were significant

lysis was not done for Bf because

(P< 0.01). Sex 

the number of 
les that could be oeasured i w th available reagent

wre not large enough to split. 

5.2 ACOTE PB.Jt.SE PROTEINS: TR.ANSPERRIN, ALBOMIN, 

C-RBACTIVE PROTEIN AND ALPHA-2 MACROGLOBOLIN

5,2 .1 INTRODUCTIOtl: Acute phase proteins have been used 

to diagnose certain pricary condit1ons and 

superimposed infections (Kushner and Mackiewicz, 1987). 

They have also been utilised to monitor diseaso activity 

thus serving as prognostic indices. Their greatest use 

appears to be in distinguishing those diseases with 

1ignificant amount of inflat:llllation or tissue damage from

those in which these pathological processes are minimal

or absent. A wide range o! chronic diseases and other

d4bilitating circu-;1stances leading to everyday loss of

energy and vitality are associated with old ago. In this

itudy, transferrin, albuciin, c-reactive protein (CPR) and

llpha-2 . 1 ls uere ceasured to assess the
0acroglobul1n eve ·� 

P01slbility of using one or r:ioro ot these proteins to

iAdex the ageing process. 

I A total of 152 subjects were
'2 • 2 SUBJECTS AUD Mt-1'JiQP5:

led for the quantitation of transCcrrin, albumin,
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pha-2 aacroglobulin and CRP in plasca. This consisted
f 41 subjects aged 6-25 years and .,0 o• age .. L 26-45 years.
9 individuals were 46-65 years old and those >65 years

age ·Jere J 2 •

Transferrin, alpha-2 r.iacroglobulin and CRP were 

quantified by single radial iru:iunodiffusion ncthod of 

Mckelvey (1965) as codif1ed by �alinonu et al. 

(1978). Commercial monospecific ant1sera to human 

transferrin, alpha-2 cacroglobulin and CRP (Serotcc1

Oxford OXS IJE, England) �ere used. The levels of those 

acute phase proteins were ::ieasured against cocr.ia-rcial 

seru::i standards (Behringwerkc AG, Marburg, Cer::iany) . The

detailed cethod has been described under s.1.2.

Plasoa albucin levels were determined by the 

brilliant cresol green aethod as described by ooucas and 

Briefly, o.02cn1 of the test plasma was 

added to 4 .o co' of working solution of brococresol graon 

Also, cr.i' of olbuain standard 0.02 ( J. lt (BCC) dye. 

solution) 0 c-1 working ace solution.
added to 4 • ... 

at roolll temperature for 10 cinutes, thoAfter standing

absorbance of the test and standard were read at GJO nc

The concentrotion of albuoin wns against a reagent blank. 

determined as follows:UN
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in (q/L) •

• • • 

O.O. of test 

0.0. of standard.x
cone. of standard 

RESULTS: The samples were run in a single batch. 

standard curves for transt'errin I alpha-2
oqlobulin and CRP are shown 1.· Fi n gure 14; and the one

albugin in Figure 15. Intra-batch c.v. was 8.4, for 

nsferrin, 7.4\ for alpha-2 rnacroglobul in, 12.2\ for 

and 16,2\ for albumin. 

Table 25 showed no significant change with age in 

an concentrations of all the four acute phase proteins 

P>0.10 in all cases). 

!2ISCOSSJON 

Information 

n the levels of complement proteins in healthy Nigerians 

ls scanty. Abdu-rrahman et al. ( 198 l) reported CJ love ls

only in the first year o! l1fe in healthy : ger1.an 

children. Other reports have monitored changes in 

concentrations of co=pleoent components in

diseases (Greenwood and Brueton, 1974, Croonwood

1976; Greenwood and Whittle, 1976; 01usl et al.,

• 

76; oyeyinka and onyemelukwe, 1983; oyoyinka et al.,

17). The quantitative concentrations or Cl and C4

incd here in apparently healthy 11iqerians can

•

• 
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an(± ls 

. 

. 

Acute Phase Reactants 

Transferrin Mean 
(g/L) n 

Albumin Mean 
(g/L) n 

Alpha -2 Macro- Mean

,.,, · 1.;" 1�1r.l 
n 

C-R�activc Me�n 
Protein** (g/L) n 

180 

TABLE ,25 

acut 

Age group in yoarG 

6 - 25 

2.JO.t'•0.9J
20 

40.l i'-10.4
- · 41

3.6�! 0.74 
15 

o. 005 ± 0.01
39 

26 - 45 

2.45 .;t 1.22 
34 

43,E i-10,3 
· 23

4. 08 • 0. 83 
16 

0.00 ! ·O 
40 

46 - 65 

2.J2 ·11.28
36 

39.6 !'9.8 
28 

3. 09 � •O. 71 
15 

0.004 t O.Ol 
39 

• 

• 

> 65 r p 

2.,. t 1.32 0:134 > 0.10
32 

38.8 t ,  'J.8 - 0.075 > 0.20
29 

4.09 ! 0.84 - 0.048 > 0.20
16 

0.0121 0.03 - 0:038 > 0.20
32 

� Detectable in 13\, o\, 8\, and 19\ of subjects in the rospoct1vo age group•. 
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fore not be compared with cost previous reports.
ever, the CJ figures in this report are lower than

tu•• found in normal healthy subjects in India (Ganguly
be t al., 1978) · The discrepancy may/because anti-CJ was-

ed in radial iCllllunodiffusion technique to quantity the 

ndlan samples. It has been recommended that only anti

Clc should be used in the illlllluno-chemical estimation of 

Cl levels (IUIS/WHO Working Group, 1981). Environmental 

factors cay also be responsible for the difference. 

Salimonu (1985) has reported a higher mean CJ level, 

vhich 1s lower than that found in India, in tligerian 

children aged 1-4 years. The younger age of the children 

uy be responsible for the higher level co�pared to this 

report as CJ levels are high 1n cord plasaa of tl lger ian 

neonates (Abdurrahman et al., 1981). 

The mean plasna BF levels (expressed as percentage 

of a pooled local serum standard) observed in this study 

are similar to previously reported percentage 

concentrations of this complement cooponent (Greenwood

and Whittle, 1976; Greenwood et al., 1976; oyoyinka anc!

1 healthy rllgerians.Onyemelukwe, 1983) in apparent Y 

A lack of slgnit1cant difference aoong the age

' 

CJroups in CJc and Bf Levels suggest that there are no

difference• 
a«J•-related /in the complement system between ages 6 andUN
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It is therefore unlikely that th e system 1.s

activated in healthy subjects during ageing. However, 

e absence of turnover studies, it cannot be concluded

� the activation pathways of complement are not stimula

as serum levels reflect a balance between catabol1.sm

rate of biosynthesis (Colten, 1976). Increased biosyn

reduced catabolism may be responsible for elevated 

observed with increasing age. The few available 

the literature show no gross deficiencies in 

levels and if anything show increases in the 

els of complement components in the elderly (Schneider, 

83; Nagaki et al., 1980) . 

The reason for significant higher mean C3c level in 

than 1.n males aged 26-45 years 1.s not obvious. 

this has any relationship with the fact that IgG 

IgM levels are usually higher in

al, 1969) is also not clear.

females than in males 

However, the results 

· · b ed on sex 1n Clc and C4

indicate no d1spar1ty as 

hase rotein: A tack of s1gnif1cant

alpha-2 1114croglobul1n

alteration in 

4nd CRP levels 
albwnin, 

th age 1.n this stu�y sho�s that acute phase responses

qucnce of old

aged ind1viduals is not a conoe 

be useful 1n indexing

ago per 

the 

llay therefore not 
positi.ve acute

se. 

. tstanding
9 process. CftP 1s an ou 

reactant. in man, rising by up to a thousand-fold
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18) 
basal plasma level in response to inflammatory
li (Kushner, 1988). It h as been found useful as an

of active bacterial infection (Sabel and
Peltola and Jaakkola, 1988) and Day also

e as a helpful index of infection in the aged. This
gestion is supported by the observation ot Peltola and

ialtkola (1988) that CRP values were elevated in at least
of bacteraem�c or fungaemic episodes regardless of

e age or immunologic status of the patient.

Despite being a non specific acute phase protein and

by no means a substitute for specific microbiologic 

the CRP is of diagnostic value in that it 

:increases rapidly enough after the onset of infection 

(Peltola and Jaakkola, 1988). The normal levels of CRP

in the age groups in this study is an indication 

that our subjects are froci a healthy population. This is 

further strengthened by normal Levels of tho t"1o negative

acute phase reactants quantified (albusiin and 

transferrin) in all the age groups. Although Rnpin and

Lagier (1988) observed that seruD albumin concentrations

tendency was 

decroase-d ln 

lho�ed a tendency to decrease with age, auch

non significant .• As transforrin le•,ol is

1 t should prove aainutrition (Razban et al., 1975>'

. i i  al changes during ageing.
oonitor1ng nutr t on 

The Obtained here tor .ilpha-2-
meon volues 

than values reported by Sal!monu
roql.obulin are higher 
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1. (1986) in Nigerian babies. However, tho present

compare well with those reported by Salinonu

tor alpha-2-macroglobulin and CRP in children aged

would seem that adult levels of alpha2-

croglobulin are reached in infancy in Nigerian 

Although Razban et al.(1975) observed reduced 

avels of alpha-2-r:iacroglobulin in malnutrition, Crockson 

t al. (1966) found this acute phase protein consistently 

responsive t o  surgical trauma. Alpha-2-macroglobulin 

NY not be a sensitive stress monitor during ageing . 

•

• 
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SPECIFIC HUHORAL IMMUNE RESPONSES

DORING AGEING IN NIGERIANS

TOTAL LYMPHOCYTES OBTAINED PROM DIFFERENTIAL LEOCOCYTE 

COUNTS (see chapter 4.1)

6.2 ENUMERATION OF B-CELLS AND QOMWITATION OF 

IKMUNOGLOBOLINS 

6. 2 · 1 INTRODUCTION: Adequate anti.body responses in the aged

bave been observed for influenza (Feery et al., 1976) and
•

tetanus toxoid (Solomonova and Vizev, 1973) vaccines. This

suggests that antibody forDing cells (B lymphocytes) arc not

lapaired functionally during . ageing. D1az-.Jouanen et

11.(197Sb) found that the number of circulating B cells 

reuins relatively con�tant with age. However, the level oC 
to 

teruc IgG and IgA tend/increase with age while that oc scrum 

�M tends to decrease (HaferkaDp et al., 1966; Buckley et 

In this study, a-cell enu�er4tion andll .. , 1974). 

la::iunogl b 1- M d O quantitation haa been carried out •
o u 1ns C,A, , an 

to reveal the pattern ot change with age 1n these iQDunologic

1�lces in ttigcrians. 

6 2 a-cells were counted in 98
" •2 SUBJECTS Al'P i1£IHQDS;
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sacples obtained from 20 subJ·ects aged 6 - 25 

, 28 subjects aged 26 _ 45 yea-s, 26� subjects aged 

65 years and 24 subjects aged > 65 years.

noglobulins G, A, H and D esti1:1ation was done 1n 

-· samples from a total of 172 subJ. ects · · 
·- comprJ.slng 51 

the 6 - 25 year age group, 46 i n  the 26 - 45 year age 

43 in the 46 - 65 year age group and 32 in those 

65 years of age. 

B cell count was done by direct iJ:U11unofluorescent 

of cell surfaces with flourcscein 

isothiocyanate (FITC) conjugated anti-humon IgG, A, 11 and 

Lchains obtained fro� Serotec, Oxford, England (cat. no. 

!ABPOOlF). The preparation o!. cells froc hurnan peripheral

blood and the procedure tor lyciphocyte staining are as 

described in 4 .,2.. 2. 

IgG, IgA, IgH and IgD levels were measured by single 

radial i=unodi!fusion technique (Salii:ionu ot al., 1978)

Uing co=ercial mono-specific antisera to human IgG, 

19�, IgH and IgD (Serotcc, Oxford OX5 I.JE, England) 

rupectively. The levels of IqC, IgA, and IgH were 

(Precinorn U:
leas.ured against coi:u:,erciol serui:i scandards

IgD levels were
�hringer Hannheio, cerr11any) · 

0 nisntion standard 
'1Uant1fied against the world Health rga 

•
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37 (Rowe et al., 1970) . 

• 3 BESULTS; E5timation of tho samples for immunoglobulins

done in a single batch. The standard curves for IgG, IgA,

and IgD are displayed i F' n 1.gure 16. Intra-batch 

fficient of variation was 10.81 for IgG, 6.8t for IgA, 

4.41 for IgM and 8.91 for lgD. The mean plasma 

of the immunoglobulins are shown in Table 26. 

l'O significant age-related changes in mean values could be 

dPonstrated for any of the four iQI!lunoglobulins (P >0.05 in 

all cases) . 

Generally, absolute B lyt:iphocyte count did not change 

significantly with age (Table 27: r•0.178; P>O. OS). B cells 

represented 35±7.6?, 32.±6.3%, 33±9.7J and 33±7.11 of tOtAl 

l�phocytes counted in the respective age groups.

6.3 DETERMINATION OF ISOl:l.1'EIO.GGLOTININS 

6. 3. 1 INTROOUCTIOll: Isohaer::i'1gglutinins are usually IgM and are

thought to arise through immunization against antigens of tho 

gut flora (Roitt, 1988). These antigens aro si�ilar to the 

that the antibodies forT.1od crossblood group substances so 
f'or instance, an 

react 'with the appropriate red cell type. 

i tolerant to antigens closely individual of blood group A 8 

acting antibodieo 
•111ilar to A and will only fon:a cross-rp 

i Bred cells (Raitt, 1988). Socers and
capable of agglutinat ng 
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T1'l3J«E li 

Mean (±1�.d) plasma concentration of immunoalobulins in th� diCferrnt ago groups 

Age group (in years) 

1tm1unoglobulin(9/L) 6 -25 26 - 45 46 -65 > 65 r p 

IgG mean: 16.95.:. ± 3. 76 14.58
_.

f. 3.35 16.88 ± 5.25 16. l6i ,s. 34 -o.oos >0.20

51 46 43 ') 2 
n 

IgA mean: l.84 + 0.93 l.80 t ·0.44 2.02 .t 0.97 2.23 1•1.23 0.143 >0.0S
•• 

n 51 46 +3 32 
• . 

2 .07 i 1.10 2.14 i 1.33 
i 

IgH mean: 2.89 f l.67 2.37 t 2.00 -0.152 >0. OS·

n 49 44 37 29�

IgD mean: 0.06 t 0.04 0.08 ... 0.14 0.02.�o.02 0.11 i 0.22 0.167 >0.20

n 13 16 ?3 16 

• • 
•
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TABLE 2:7 

n D lv:rnphocvte numbers in the difCerent age groups 

Age group 

(in years) 

6 - 25 

26 - 45 

46 - 65 

> 65 

r • 0.178; 

n 

20 

28 

26 

24 

mean 

(X 109/L) 

0.56 

0.53 

0.71 

0.68 

P > 0.05 

• 

l s.d

0.24 

0.20 

0.48 

0.27 

• 

• 

•
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1:11 

Kuhn& (19"/2) have invcatigated people rrom teon

age to old agll and ohsorvcr.l that. average titres or 

anti-1\ and anti-B i:.o-agglutinins dccro&sed 

progre�sivcly from 20 year� ot age to low levels in

of anti-,\ and anti-D i"'ohaemalJ Jlut:inins dut ing 

�gclng in Nigerians. 

G.J.2 $1113JECTS .\tlD Mr:;Tttons: Anti-A antibody titre 

wnu estimated in a total of 124 3ubjccts. These 

included 37 pcorle in the 6-25 year ago group; JS

pnoplc in the 26-45 year age group; 27 individuals 

aged 16-65 years and 25 subjects \lho were >oS years 

of age. Similarly anti-B anti.body titres were 

dot-"r,,ined in a totnl of 106 subjects. They 

included JS, 28, 23 and 20 people in the re-;pectiva 

ilqc groups. 

The titration or anti-1\ and anti-Din plosmn 

w.1� performed by the ruathod of Baker et .il. (1966). 

Serial doubl1ng dilutions of tho &era were 

prepared. To this was added an equill volunc (SO 

ul) of a well washed, freshly proporerl, l\ 

suspension of appropriate red calls (A cells or B

C:<!lls). Agglutination 11ns read at:ter 2 hours ,,t 

room te:nporaturc. •rhe titro o! the serun recordedUN
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f 9:2 

as the highcct dilution "ho11ing agglutination.

13 cells �,ere out.:,,incHl from blood ot 10 

each. They w��r thrice washed with 

pho:;phatc bufrcrod saline (PoS) pll 1.2. Con rol

., .: ·e t' .. · 1 ... J lsony , ith tl.• �arr.lJlu • • C.ur, ... .:ol 

anti-A (human; Lot Ol20JSU) and anti-B (human; Lot 

0121128A) were obtained from Beh1·ingwcrkc AG, 

Marburg, Germany. 

A. J. :i R!;.!31.,JJl'G: 'Ihc mean isohacmagglutininn ,\ and B 

titres obtained in the v11rious age group::. are 

displayed in figure 17. The titres show no 

significant correlation with oga for both anti-A (r 

c 0.057; tc0.6JO; P>0.20) and �nti-8 (r• -0.09G; t 

a o,q71; P>0.20). 

6 •• \ 1\?l'l'IJO!)Y RCSPOUC!: TO llEIIIUGOCOCCJ\L 

l'OLYGJ\CCltJ\RIDE VJ\CCl.NI\TIOU 

6. ·1. 1 IJlTRODtJCTTQll: Ant!body responses following

immunization with various vaccines in mnn hos bean

studied in Nigerians. For instance, Salimonu 

(1980) and Salimonu et al. (1982) hove shown 

d im.�unized with tctonus antibody levels in chil ron 

toxoid or mcaolos virus vaccine. AlGO, tho 

duration of antibody rosponso to rooni�gococcalUN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



6·0 

4·5 

'N 
O'l 

.Q -3·0
Cl) 
'-
-

-

-

193 

. . .• 
• • • 
. . . .
•• • • 
••• • . .-
. 

• • •• 
• • 

•
• • 

• 

• 
. .

••• 
•• 
. .. . 
. . .. ' ..
• • •
• . . 

• 
I • 

. . 

•••
• 
, �· 

• • 
• 

• • 
• 

. •.

• 
, 

• 

• 
• • 
. .

. ... · ..
• . ' \ ••• 

• •• f . . 
. . 
. . 

•• 

• • 
. . ... 

•

• 

Anti - B 

• 

Years 
6- 25

26-45

2/ 6-65 
> 65

• 

• 

' 

Anti - A 
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ly-;accharide vaccinntion ha::; bcc11 foll<T.-ICd 

Greenwood et nl. 1 l'JBO; Hohami::cd t 1 C a . , l'JB-1).

11i ntcnancc of humoral immune rc::iponscs in the 

h,)S re poi: '-<..tl toi: tct .. r,ut.: C/Y.Oiu

(SoloMonova and Vi.:cv, 1973) .ind for influP-nza 

vnccint"' (Fear�· et al., 1q76). �oberts-Thonson et 

ol. (1974) obtained the �aoo lcv,ls of total 

antibody to monor:H?rl.c flagcllin in young and old 

people though the T-cell dependent: la1:o IgG 

cntibody rcsronsc vns significantly lower in old 

OeO'l')lC. �his study assesses the pattern ot • • 

antibody responses to r.eningococcal (A + C)

poly .:;llcchar ldP. vaccine dur1.ng ageinrJ in II igcr ians. 

G.�.2 !tUBJECTS 'D :1t.'l'.ll0DS: Fi tt:Y healthy 

\/ere bled for pre nnd por.t-

eningococcnl (A + Cl polysacchnrldc vncci.nntlon 
(50 out of 109) 

oo�plco. These were only �6t/of those who donnted 

a prevaccination blood .,/\raplc. .It w.:ic lmpooniblo 

to obtain informed consent fro� the rest and tr.om 

other onvisnged p11rticipants1.n the study. 2 cm' of

blood was drawn 011 ench occn!lion and soruo snmploo 

-'ere stored at -2o•c until analysed. The post 

•,accinntion llActcd 32 dn,·o after
::ionplc wnG co ,-, , UN
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The oUbJ' ects wnrc oged 18-55 yoarc

46 malec nnd 4 fcmalcc. They were all 

ecrui ted fr-am J\ca loca 1 governml!nt secrctar iat, 

St.itc of lligcria. Each received a 

subcutaneous injection of 0.5cr:i1 bivalont A + c 

(Lot D 0271, Inctitut tterieux, Lyon, 

Fr.incc) containing 50 ug of A ancl c polysaccharidc 

antigens. 

Antibodiec to the z:ieningococcal vaccine in 

decocplemcnted sern (at 56
°

C [or JO minutes) were 

measured in r.iicrotitre plates by indirect 

haer:iagglutination technique (Mohammed et al., 

1984). Human group o (rhesus o-ncgative) red blood 

cells coated with coningococcal (groups A and C 

combined) polysaccharide at a concentration of 25 

ug/r.il were used. Incubation was tirst at room

temperature for 4 hours and then at 4•c tor 16

hours. 

6. 4. 3

various 

before 

Results wero read as log1 titreo. 

RESULTS; Log, antibody titroa obtained in 

age groups (6-25,

vaccination with

26- · 5 and 46-65 years)

r:ioningococcal (A+C)

1 °igurc 18. There wno no polysoccharidc aro shown n � 

significant difference in log, titres o�on9 the ogo

•

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



. - -

5 

4 

3 

·-

�

·-

-' 

1 0 0 

6 - 25 26-45
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46-65

�

• 
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Figu-e 18: Log2 ortibodY titres. (.ls.d) obl� in vor10Us

groups bef o� v.:icc100t100 wrth mcnngococcol 
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(t-test: P > 0,20 in all cases). Figura 19 

ys post-vaccination log2 antibody titres in 

ama individuals. Ho significant difference was 

tho age groupr (t-ta�t: P >0.20 in 

cases). However, there was significnn�

.intibody levels over prevaccination 

ues (paired t-test: P < 0.01 in all cases). The 

n increase in log
1 

antibody titres ovor baseline 

32 days after vaccination in various age 

are presented in Figure 20. No statistically 

iCJnificant correlation was obtained between 

.20). 

titres and increasing age (r 0 0.032; P > 

• 
• 

DISCUSSION

ntion of 

llo significant differences in the

numbers of a-cells or.iong the age groups

d Oiaz-Jouonon et ol. 
ere observed in this otu Y·

h h n"mber ot a-cello relntivaly
1975 � also found t e � 

with ago. ovor thirty percent of

ripheral blood 

report is 

h cytcr. found to be D col ls in
lyr.ip 0 .. 

than figures proviouoly
higher UN
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rted in some control Nigerians. Salimonu ec al. 

982) uslng rosette test obtained 1� ± 5 percent

lymphocytes in 1 - 4 year - old children. Onyemelukwe

t al. (19QO) 1ployinp: Ml?mbran"-bound im:nunoglobulin 

± 3.7 percent B lymphocytes in people aged 

years. It is po�aible that the present result 

differs from chat of Salimonu et al. (1982) because 

diifercnt methods were used and also because of the 

limited age of th group studied earlier. How�ver, 

the reason for the difference between the present value 

and that reported by Onyemelukwe et al. (1990) is not 

obvious. The differences in che cut-off of the age 

groups (26-45 years as against 28-42 years) may be concributor:i 

Cr<>cnwood e· :il. (1977) have reported similar relative vnlue.:i 
of B-cells to che one observed here but their absolute 

figures are higher than in this report. 

The observation that IgA level tends to increase 

vith age and lgM valuea cend to decrease agreea with 

ao�e pr�vioua reporta (Haferkamp et nl., 1966 ; Buckley et ol

1974). However, these tendencies did not reach statistical 

significance in the present study, Oyeyinkn et al. 

(1984) also reported increasing IgA concentrations with
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vancing age in Uige:rians. Unlike the findings of 

and OorRcy (1970, 1971) which described a 

moan concentrations of IgG after the age of 

. 

years 1.n Nort:h Carolina, no s lgni ( icant 

in IgG moan values with age was observed 

study (r � -o.oos; P>0.20). The mean IgD 

figures presented here arc similar to those 

previously report<>d in lligerians (Oycy1.nk.i at al., 

1982) A. general lack o( age-related changes in

the (our irnmunoglobulins estimated suggests that 

they will not be important !or the purpose of 

indexing the ageing process. 

�P�e�t�e�rrn..l!l.1�·ou��t�i�oun.L..._�o�f._ _ _.._1nohaco�qglutinins� 

sig n i f i c a n t  nge-re l a t e d  c h a n g e  

Uo 

i n  

isohaemagglutinins A and B titres could be 

demonstrated in this study. This observation 

differs from the report ot Somers and Kuhns (1972)

who reported age-associated decrease in anti-A and 

. anti-B isoagglutinins. A decreased degradation ot 

hormones in peripheral tissues of ageing people is 

Well documented (Davies, 1978) · 
The lack of

statistical difference in the titres of the two

i · the •gc groups notod lnsohacmagglutin1ns among -UN
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mny �l3o be due to a decreased degradation 

e proteins in the aged and ageing populations. 

kone of the subjects studied here sho�ted il complete lack 

sohaemagglutinins in pl.isma. Though isohaemagglutinin 

lo tend to decrease during the course of leukaemia, a 

late lack, or congenital absence of isoagglutinins A and 

(Ogata and Hasegawa, 1977). In addition imnun

lobulin levels in the subjects were normal in this study. 

is suggests that none of them had the relatively 1 ore common 

of isoagglutinins related to hypogammaglobulinaemia. 

response to mcnjngococcal polvsaccharido vaccinntioo;, 

e subjects in the various age groups in this study re.-ponded 

th antibody pro-duction when challenged with meningococcal 

ly-saccharide vaccine. Experience gained from the use of 

for vaccination for over twenty years now 

et al., 1969; Goldschncidor et al., 1972; 

ccnwood and wall, 1980) indicate that rosponseu in adults arc 

(Goldschneider et al.,1969; Greenwood et al.,1980) 

in in!'ant:J and young children (Konto et al., 1973; 
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et al., 1977). The fact that all the

studied here were adults allo11ed the 

of the of feet of ag · h e1ng on a omogcnous

of responders. However, infants and 

young children were not studied becau!;e it 11i1s not 

possible t o  obtain inforr.iod consent fron their 

parents. 

The T-cell independence of polysacchilride 

antigens (Schnccrson et al., 1982) makes them of 

low immunogenicity. This nay be responsible for the 

lack of higher than 5 logl 
antibody titres in this 

study. Similar figures to those observed here were 

previously reported in Nigerians receiving the 

vaccine for the first time (Mohanmcd et al., 1984). 

Methods that have been described ror measuring 

meningococcal antibody include radio-immunoassay 

(RIA), enzyme-linked i111munoi;orbent assay (ELISA) 

and indirect haemagglutination (Koha111med et al., 

1984). The indirect haemagglutinat1on test is not

as sensitive as RIA and ELISA although Artonstein 

et al. c1971) have round its sorogroup specificity

l{l.gh�r antibody titres might havean advantage. � 

hi tudy if RIA or ELISA hndbeen demonstrated in t s s UN
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been used. 

llo significant age-related change in the level 

oC 11ntibody 

polysaccharide 

suggosts that 

P""oduction to rneningococcal 
• 

vaccine was obtained here. 

the inmunosupprcssion 

This 

usually 

associated with ageing docs not affect a-cell

responses, cspeoia l ly as this Vllccine is T-ccll

independent. Age-related changes in inmune 

responses to tetanus toxoid and influenza vaccine 

could also not be demonstrated in previous reports 

(Solomonova and Vizev, 197J; Feery et �l., 19?6). 

Although Roberts-Thonson et al. (1974) found that 

the T-cell dependent late IgG antibod • rosponse was 

significantly lower in old people:, tht•y obtained 

�he sar.te levels of total antibody to 111onomeric 

flagollin in young and old people. 
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Cl:L\PTER SEVEN

IIISCELT,A.NEOU3 I111:UNOLOGIC lllDTCES nuntNG 71GEING Ill 

ltIGERII\US 

7. l CIRCULJ>.TillG IMHUl'IE COHPLElCES 

7.1.l IHTB,QOUCTIOU;_ Using the polyethylene glycol 

precipitation method, the levels ot circulating immune 

complexes (CIC) have been documented in healthy Nigerians 

(Fakunle et al., 1978; Salimonu, 1985; Salimonu and 

Akinyemi, 1986; Okpala and Salimonu, 1990). These were 

obtained in control individuals in clinical studies. 

llowcvor, onyewotu ( 1978) has r.ieasurod immune complexes in 

healthy Nigerians by radiobioassay. Increased CIC have 

been reported in the healthy elderly compared to young 

controls in Hew 1-1ex1co, USA (Goodwin et al., 1982). 

Elevated immune complex levels may be expected in sore 

fro� old people either as a consequence of the 

vulnerability of old individuals to infection or 

the age associated increase in the prevalence of 

autoantibodios. In the present study, the

concentrations of circulating irnMune conplcxes 

were measured in hcalthY Nigerians to sec UN
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the variations i n  values with age.

7.1-2 SIJBJEC'l'S AND METHODS: A total of 212 plasma 

:;ilmplez \:ere studied. 56 of the s;:imples (m.iles: JJ, 

females: 23) came from people aged 6-25 years and 

69 (malns: 36, females: 33) from those 26-45 years 

old. The romaining samples included 47 (males: 27, 

re111ales: 20) from subjects 46-65 years old and 40 

(roales:20, tcr.iales: 20) from those >65 years of 

age. 

Quantitation or CIC was done by the PEG 

precipitation method described by Haskova et al. 

(1978). Freshly collected plasma stored at - 2o•c

and thawed only once :,ere diluted 1: 3 with borate 

bufter PH 8.4. 0.22 0111
> ot the diluted plasma was 

added to 2 en' of 4.1661 PEG 6000 solution and mixed 

thoroughly. For each diluted plasma, a blank was 

set up by mixing 2 cm> ot borate but:fer with 0.22 

cm• of the diluted scrum. Incubation was ilt room 

temperature for 1 hour. The optical densities wore 

road at 450 nm in a spectrophotometer against the 

plasma blank. The concentration of CIC in each

sample was read off a standard ilDlllune complex 

calibration curve (Figure 21) prep<1red as descr>.bed UN
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below: 

Aggregated hun�n globulin (AHG) was employed 

as .in in vitro model of human iDmune conplcxes. 

AH<; war. propar�d hy h atlng l.Ggt of. reference te!lt 

sorun (Sevac, Czecho�lavakia), which is norl!lal 

human globulin, in a water bath at 65°c for 30 

ninutcs. The follo11ing concentrations were 

prepared from the aggregated human globulin: so, 

50, 40, 20, 10, 5 and 2.5mg/cm1
• To 0.2cm3 of e.ich 

concentration was added o. 2cmJ of bor'ltC buffer. 

Two sets of tubes were set up, one tor the test and 

the other for the blank. To the test was added 5.4 

cm' ot: 4. 166!1: PEG solution and to the "blank" 5. 4cm1

of bor,1te buffer. 

To both sot� of tubes were then added O. 2cm1

from the Dixture of the prepared aggregated human 

globulin and borate buffer. The amount: of 

turbidity was measured at 450nm after lncubntion 

tor 60 minutes at rooD tompernturo. A standard

curve 
, 

(Figure ;?.l, ) of optical densities against

concentrations of aggregated hucan globulin (immune 

complexe5) w�s plotted on arithmetic graph paper. 

This was employed in the determination of the UN
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levels of immune compleices i h n t e &era. The 

coefficient of variation for this assay was 61.

7 • 1 . 3 RESULTS: The samples for immune complex 

qu,1nt.itu.tion w 1:e run in four b..iCche!:. Intor-b<1tch 

coefficient of variation was 12.5\. Figure 22 

displays the levels of CIC in the different age 

groups. There was significant positive correlation 

(r = 0.197; P<O.Ol) between CIC concentration and 

age. 

Comparison o! the mean levels of CIC in malco 

and females (Table 28) show no difference bet�1een 

the sexes (t-test, P>0.20 in all cases). No 

significant correlation between CIC and age wa:. 

obtained in males (r � 0.178; P> 0.05) but female 

values showed signi icant correlation (r 0.212; 

P<0.05). Respective 1nle and remnle CIC incidence 

rates were 67t and 10� for the 6-25 year ago group; 

67t and 6lt for the 26-45 year age group. The 

frequency of detectable CIC was 74t in males agod 

46-65 years and 901 in those >65 years or age. The

i femftle figures wore 551 and 851
correspond ng ... 

respectively. 
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TABLE 28. 

'91parison of the mean C±ls.d) Jevels of circulating immune

complexes in males and females 

"911 group (in yaare) 

Sex 6-25
• 

26-45 46-65 >65 r p 

Kean • 0.055 0.047 0.104 0.065 0.178 >0.05.

•(g/L) 
±' t t t 

0.081 0.071 0.110 0.061 

n 33 36 27 20 

Mean : 0.048 0.046 0.093 0.09, 0.212 <0.05 

•(g/L) 
t • t • 

o.o5a 0.060 o. 166 0.089 

n 23 33 20 20 

• t 0.376 0.063 0.257 1.198 

p >0.20 >0.20 >0.20 >0.20
•

• 
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M'l'INUCLEl\R ANT!UOOY 1\ND RllEDM/\TOIO FACTOR

DE'l'.1::RMINl\TIONS

INTRODUCTION: Many investigators have 

rt:cd an increase i n  the prevalence of various 

toantibodies with age (Hilllgren et al., 1973;

al., 1967; Mackay, 1972). Ho:.ievcr, Pandey 

found no association between antinuclear 

age in a large population of 

Rheumatoid factors (RF) are found in  

with a variety of acute and chronic infections 

frequently in the serum of healthy subjects 

living in the tropics (Greenwood and Whittle, 1981). 

often present at a high titre in scrum (llouba and 

1966; Greenwood et al., 1971). Greenwood 

tt ol (l'.:171) have reported that the number of posit.ive

increases with age in Nigeria so that nearly 

population over the age of SO years were found 

� hove d high titre in the latex fixation teot.

at the frequency of /\NI\ and RP th111 study takes a look w 

ill It 1.· 5 hoped that more light will
ageing Nigerians . 

• h hi.gh prcv•loncc of RF' as presently
cd on the rather w 

llc:IJ�cnted in the literature. UN
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SUBJECTS ANO METHODS: One hundred and eleven

a were examined for the presence of antinuclear
They included 25 each from those 6-25

_.rs, 26-4 5 years and -16-65 years old. 36 of the

3cc-ts we1 ,.; > 6.) years of age. Only 68 people were 

by th� latex agglutination method for RF

of limited quantity of reagents. These subjects 

classifJ.ed into those < 65 years (36 ouhjects) 

> 65 years of age (32 subJects). In addition,

IF wao also analysetl by employing the Rose-l•laaler 

technJ.que to study 153 subjects: 40 each ln the 6-25 

ear and 26-•15 year age groups; 37 lllnd 36 respcctivoly 

in the ·16-65 year and > 65 year age groups. 

Antinuclear antibody: This was determined using 

hprcsoion smears of rat lJ.ver. Tissue smears were fan 

dried for about l hour. They were then covered WJ. th a

b t ·ted A scrum positive dilution of sera to e es 

t 1 and a serum without was used as positive con ro 

served as the negative control. Some smears ware

tr a Control of nonspecificeated with PSS pTI 7. 2 as 

te smears were ining by the Ig.-FlTC conjuga 

. utes llt i·oom temperature lncub11tcd for 30 min UN
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in a humid chamber. The smears were rinsed and
washed with gentle stirrin i 

. 

polyvalent a . 
g n PBS for 30 minutes.

FITC- conjugated/(.lnti������a�galIDll
A

unoglobulin 
, , n, and L chains• � 

serotec,Oxford, England) diluted l in so in PBS pH
, -

7.2 was �ppl1ed to the smears for 30 minutes. ·rhc
slide!: were rinsed and washed with PBS for 30

minutes, and mounted in 70t glycerol in PBS pi! 8.6.

Exnmi.nation of slides was under the ultraviolot 

microscope (Oly�pus, Japan). 

Rheum,,toid focto1;; Rapi Tex � latex reagent 

kit (Bchr ingwcrke AG,Marburg, Germany) was used for 

the detection of RF in plasma sample& in this 

study. 1 n an im111unochcr:1ical agglutination reaction, 

RF in plasma was exoected to bind 
• 

to latex 

particles coated with hucan gamr;ia-globulln. Tho 

plncma samples and rcagento were brought to room 

temper11turc. 40 ul of patient sample, l drop 

(approximately 40 ul) of positive and l drop or 

negative contro l scra supplied w�th the kit were

ricldC o! a test plate. l
applied on to separate 

drop (approximately 40 ul) of Rnpi Tex RF was 

alxcd well with
placed next 

&ti t'.r ing rod, 

to coch c�mplo,

and then rotated slowly.  After 2UN
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minut<!s, they were cxar.iined for agglutination. The
presence oc RE' was indicat eu by distinct 
agglutination. Samples that did not react with

Rapi TEX RF either contained no Rl' or contalncd

concentrations below 20 i. u. /cm' . 

.. . t. . of .. em1-qunn 1.tat1.vc determination/RF \tas done by

the Rosc-wgalcr sheen red blood cell (SRBC)

agglutination test. Rabbit antibody to SRBC was 

prepared by injecting 1 era' of a 10� suspension of 

SRBC into each of three rabbits. Injection was 

intrn-venous and on days O, 10 and 14. The 

animals were bled on day 22. The SRBC.as <::tored in 

al scver� solution and washed in PSS (pit 7. 2) 

before use. 'l'hc blood wau allowed to clot and 

retract. The serurn was separated. This was tested 

ln a 2-rold !!er ia l dilution against l\ washed SRBC. 

'l'he anti-SRBC titre of the serui:i was round to bo 1

.in 256.

Test sera were decor.iplci;ionted at SG"C (or JO

ninutes. To a 1 in 5 dilution in PBS o! these oora

k d SRBC. Tho tube

wac added o. 2 crn' of washed pac 0 

contonts were mixed, left at rooo temperature for

at 4.c for 60 r.1lnut1s.
60 minutes, and then

Tubco UN
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at 500 x G for 15 minutes nnd the supernatant
ldered ag a 1 L1, 5 dilution of tcitt oc-rum.

sensitized b• · · Y mixing equal volu.�es
and rabbit anti-SRBC at l in 1024 dulution -

PBS pH 7.2. Incubation was at room temperature 

minute�. 

ubling dilutions in PBS o( decoinplemcntcd 

sera which were SRBC - absorbed, were set uo .• 

negative control sero (Bchringwerke AG, 

were included. An equal volume of 

unsensitized SHBC was added to the first well of 

dilution, and an equal ·,olurnt! of o.si scnsi

SRDC to all the other wells of each scrum dilution. 

lili.crotitrc plates were incubated at 4°c (or lG 

The titr� was taken as the initial dilution of 

in the well (before the addition of snsc) 1a1howin9 

RESULTS: Antinuclcar antibodies were not

· t of ago 6-25 years (0 out of
any of subJCC s 

They were detectable 
(0 out of 25) •ye<1rs 

d 46-65 years and 
(l opt of 25) of subjects age 

Sub)ccts ogod > 65 years.
3 out of 36) of 

reacting ANA wore involved in
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results as none of thera remained positive
on Gcrum dilution. Stati�tical analysis indicate

age-associated increase in AHA
thnt there is

prevalence (Figure 23; x1 = 15.65; P<O.Ol).

Positivity rates in rheur.iatoid factors 

detected by latex agglutination in old subjects 

(>65 years of age} ana others ore shown in Figure 

24. The results demonstrate a frequency of

positive test of 2.71 in people <65 years of age 

and 9. 4% in older subjects. The two frequencies 

di(fered significantly (X1 
= 3.948; P<0.05). 

Analysis of scra for RF by the Rose-Waaler 

technique reveals results displayed in ·Figure 25.

Incid�nce of positive rcsulls incrensedwith age (X1

= 198.08; P< 0.01). subjects with age >65 years 

had 22t seropo:;1itivity rate (8 out of JS)· The 

other age 65 Years, 26-45 years, and 6-
groups ( 16-

25 years) had 13.5 (5 out of J7}, 7.5 (3 out 40) 

and 2.St (1 out of 40) positivity rates 

respectively. 

Only 11t 
) of subjects >65 years

(4 out of 36 

old wer".? pooitive st 

tho mandatory 1 in 10 

dilutions higher thanserum 

1 ed for the tost. Tho
requ r UN
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titre was l in 40. For subjects aged 46-65 years the
titre obtained wa� also 1 in 40 and only 5.4t (2 out

37) were positive at higher serum dilutions than 1 in 10.

1 t,1e 3 &ubject:. that:. were positive in lhe .26-t.5 year age 

oup were positive at >l in 10 serum dilution and two of 

e� had a titre of 1 in 320. The only 6-25 year old that had 

• positive result <lid so only at 1 in 10 scrum dilution.

47.ll (8 out of 17) of positive results became

negative on fur.ther scrum dilution. 

correlation analysis between RF concentrations and CIC

(see 7 .1) shown in Figure 26 indicate signiricant 

positive association between the two parameters (r=0.195; ta 

2.3'35; P< 0.02) in these Higerians. In addition, there was 

lncr,1ased prev.:1lencc or RF autonnt1body in subjects with CIC

(10 out o! 100:lOt) compared with those without (2 out of 43; 

4.7,). However, this difference was not statistically 

significant (X�=-2. 08; P>O. 10) . Of the immunoglobulins, only IgM 

sho..,.ed slgni ficant correlation with RF titroa (Table 29; 

P<O.Ol). RF positivity rates by latex agglutination was 6t (J

out ot SO ) ror those with CIC and s. 6t (1 ou� oC 18) for those

Without. This dif forencc was illso not signi f icont (�1= o. 560;

P>o.10). For Al A, positiva tests were obtained in 4\ (J out ot

75) subjacts with crc and in 01 co· out oC 28) of thoseUN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



0·40 

___, 
-

O'I 

·-

0·32 

gi 0·24 

E 
0 
u 

5 016 
E 
·-

F9Jre 26: 

• 

.. 

• ••..

222 

• 

•• 

-

q •• 

0·8 

• 

• 

• 

• • 

• • 

1- 6 24 

Rheumatoid factor log
10 

titres --

Scatter diagram relating c1c levels to RF titres

y = 0 050 • O· 977r = 0·195, p<0·02 UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



223 

TJ\BLE 29. 

::; s betwac d 

-W;:i il

Variable::; r t p 

I IgG - 0 .154 1.716 > 0.05

I IgA 0.076 0.843 > 0.20

I Ig!i o.292 3.236 < 0.01 

I Igo -0.049 o. 319 > 0.20

ia rheumatoid factor.
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The difference was slgnlficont (X t - 4.082; p< 0.05).

7,3 DISCUSSION 

Clrculallng immune complexes: Th - _ e rnngo of concentrations of

CIC obtained in healthy Nigerians in this study Is eimilo.r to those 
• 

reported by  Okpala and Snllmonu ( 1990) In control lndlviduals. 

Progressively increasing levels of CIC wlth oge observed here 

ls slmllor to the report of Goodwin et al. ( 1982}. They found 

that CIC (determined by the 1251-Clq solid phase o.ssoy) and

autoantJbodJes were Increased in the hco.Jthy cldcr�when compared 

with young controls. The expectotlon that CIC levels may be 

elcvoted ln ageing people is supported by this report. However, 

this ls not likely to be due to oge-nssoclatcd infections os healthy 

subjects were studied here. A possibility that Increased prevnlcnco 

or certain outoantlbodics in ageing people moy have contributed 

to these results cannot be roJcd out. 

The frequency or  detectoble levels of CIC lncressed in 

.subjects > 65 years o( age with a higher frequency in males than 

females. Delesposse et o.1. ( 1980) have also reported thot circulating 

Immune complexes are more frequent In moles than In females. 

Hlger frequency of CIC In males than In females may bo because 

• 

Immune e likely to form In th'! presence or ontibod.los
complexes -aro mor 

I gic capoclty or the remote as rcClccted or low avidity. The lmmuno o 

by antibody rormotlon, ls  known to be reloUvelyUN
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.... ., 

that of the male (Kenny and Gray, 1971;

1972). CIC levels may be a useful 

d fact 

Eidinger 

index of 

ons: 

a clear incrense in the percent•ge f � o scra from old

that were positive for ti an nuclear antibody compared

a from younger people in this study. However, a

lty rate of 8.J\ observed here in subjects >65 years 

er than the prevalence of 18\ reported by Goodwin et al. 

in New Mexicans. Positive sera were only weakly 

ive here as they could not stand dilution. Greenwood and 

le (1981) have also reported that AllA is usually present 

a low titre in healthy tropic dwellers. 

In agreement with previous observations (Houba and

A11oyin1a c-t al., 1971; Grt1en11ood et al., 1971; 

Hhittlc, 1981), rhcuciatoid factors havl'.! been 

in healthy lligerianc in tl1is study. Also, old 

have been found to have a oigntrlcantly higher 

positive results compared to others. RF moy 

for� be useful in indexinq the �geing process. This will 

true if the high titres obtained in agoing

latex fixation teot (Greenwood et al., 1971) is

ttoi.-ever, though the incidence or positive results

age in the present report, RF nntibody titres

. t higher than in other age groups.
subJects worn no 
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e observation of 9.4\ frequency of RF positivity (by
agglutination) in people >65 years of age in this study

�er thon figures rcpl>rted by Gro d onwoo et o.l. (l!'.171) In A!ricons
the age of 50 years. The hi h f g rcqucncy of RF thot they obtruned
u,1,1e subj1::cts mo.y noJ. be reo.J. 

r instance, highly lipaemic samples cay cause non specific
• 

(Rapi Tex RF, Behringwerke) probably through 

in pH. Spontaneous agglutination of latex particles 

occurs at the isoelectric point of ganmaglobulin, pH 6. 6

(Singer and Plotz, 1956) .

The Rapi Tex RF latex reagent used in the present study 

could not detect RF concentrations lower than 20 i. u. /cm'. 

More of the subjects studied may have RF at this lower range. 

This cay explain the difference in prevalence rates reported 

bere and those document:ed by Greenwood et al. ( 1971). It also 

explains the higher frequencies of RF positivity obtained by 

the rabbit antibody-coated SRBC agglutination test. About 47,.

or positive sera gave negative results on further dilution

than the mandatory 1 in 10 required for the test.

Seropositivity rates of 22t for subjects >65 yeara of age and

13. 5\ for those 4 6_65 years old by the Rose-Waaler test can

atill 50 posit:ivity rate obtained bynot support near- , 

Creen·.1ood et al. (l971). Goodwin et al. (1982) have reported

• prevalence of 14, in old subjects in 11cw Mexico by the latex

alJ9lutination method. 

Th b i h t CIC and o.uconntibodics (A�A and Rf)
e o servat on c a 

increased in the healthy elderly compared to the younger

pa in this study agrees with che findings of Goodwin etal,( 191
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incrcnscd prevalence of ANA nnd RF nutonntibodtes

cts wltl1 CIC, compared with those i 1 w t1out, but the

ce was statistically significant for ANA only. The

tion that CIC and RF a re positively associated in these

ns docs not agree with the findings of Goodwin et al. 

However, Dclespcsse et ul. (l J80) also found on 

between the presence of CIC and the presence of 

autoantibodies in henlthy subjects. Increased 

cnce of CIC in old people may result from persistent 

tion of nutoantibody-antigen complexes. Immune complex 

ae is usually more likely to occur in chronic than in 

e infections, and in those who produce poor affinity antibody 

enwood and Whittle,1981). Autoimmunity is a chronic condi-

and e lderly subjects produce antibodies with poor antigen 

ity (Powers et o.1,, 1987). The size of an immune complex

o influences its fate ; tissue damage being most likely to be

uced by moderately large complexes (Greenwood and Whittle 

Very large complexes are taken up by phagocytes and 

troyed I and very small complexei formed in antigen excess 

tinue to circulate without being deposited in the tissues

eenwood and \>lhittle,1981). Formation of small-sized itrmune

lexes may be the one involved in the subjects in the present

of them had clinical signs of immune complex dise ase

C Of Ml ls with rheumatoid factor titres
orrelntion lg eve 

t ib dy is of IgH isotype. Rheumatoid
1 s that this autonnt o 

� d co be IgM autoontibodieo specific
�• are generally believe 

at IgG. 
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CHAPTER EIGHT

GENERAL DISCUSSION

It ls generally ngTeed that there is o decrease In cellular 

Immunity with Increasing oge (Po�mino ond Yu hos, 1973; Gardner

and Remington 1978: Patel, 1981) but the findings Crom dJ{fcrcnt 

laboratories examining nge-relo.ted cho.ngcs In several immunologic 

Indices aro inconsistent (Goodwin et al. 1982; i\luraako et o.1., 1986). 

The major problem with human gerontological research may be 

the seporotlon of physiological changes of nge Crom those that 

are secondary to diseases that frequently accompany ageing. There Coro 

only subjects that were considered to be In good health were admitted 

Into this study. Also as nutrition ploys a critlclll role In tho modulation 

of Immune responses (Chandra, 1993) the subjects studied were 

those with comparable levels of components used to Index nutritional 

state ( total plasma protein. albumin. transferrln and C3 > · 

The results obtained In theao Nigerians "lgree 
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th those from previous studies In other populations. 

ThOSO showed decreased delayed hypersensitivity skin 

teat responses ( Roberts-Thomson et a.I, 1974}. Increased 

circulating Immune complexes ( Goodwin et aJ. , 1982}

and lncreoaed prevalence of rheumatoid factor (Greenwood 

et al., 1971} and antl-n�clear factor (Goodwin et al., 

1982) autoantlbodles with ageing. Lympholdne (migration 

inhibitory factor) aetlvtty 111as also found to decrease 

progressively 1vith oge ln thJs study. lr ,uF is being 

studied to assess cellular Immunity during ogelng In 

Nlgerlons for the first lime. Complement component C4 

levels had agc-ossoclated Increase ln agreement with 

the observation of Nagaki et al. (1980). Antibody formation 

In responso to menlngococcol polysocchorido vaccination 

remained unchanged with ageing. This ls slmUar to the 

findings of Solomonova and Vlzev (1973) 1�llh tetanus toicold 

vaccine. 

l\latour et al. (1989) round no correlation 

· between mltogen induced lymphoproUCoratlon and T-cell

subsets. The present study also revealed no

significant correlation betweon migration

f 

-

•
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inhibitory factor <1ctiv1· ty d h an t e number or T-
eel lo and its subsets (see 4.J.J). This indicates 
that alterations in the numbers or resting T-ccll 
subsets are not responsible for th� depressed 

effector function observed during ageing in this 

study. Instc 1d, there may be a det,,.ct in the 

ability o( a subpopulation of cells to respond to 

antigenic stimuli. Matour et al. (1989) obs�rved 

that the elderly demonstrate a decreased number of 

all T cell subsets after PHA stimulation compared 

to young subjects. 1'he most pronounced decrease 

was in cos• cells. Also, Grossm,1nn et al. (1989) 

have obtained results in the elderly showing a 20-

JOt reduction in the proportion of cos• cells 

proliferating in responGe to PIil\ and anti-CDJ. 

They observed up to 401 reduction in the rate of 

cell-cycle progression or the responding cells. 

Other factors r.iight influence age-dependent

depression in cellular i�munity. One of thorn is a

drop in the functional capability to produce IL-2 

h Ytos (Shu-lin et nl., by poripher.il blood Lymp oc 

IL 2 iG incopable o.f 
1986) . However exogenous -

l Prollforntivc re�ponGo orfully restoring the owUN
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elderly humans (Grossmann et al., 1989). 

possibility that prostagland1.'n E2 (PG E2) produced

monocytes is a significant growth-retarding factor 

lymphocyte� Crom tl1c aged •- no- suppor�n� by thr 

of Grossmann et al. (1989). Th e progressive

T cell function with age is probably not caused 

one specific defect but rather by the accumulation 

harmful changes with time (Cearlock, 1988). 

Of the complement components studied, only C4 show 

significant alteration (increasing values) with age. 

Complement (C2, C4, Bf) and immune response genes are 

associated at the major histocompatibility complex. This 

would suggest that reduced cell-mediated immunity observed 

in ageing people in thio study may also be �ssociated 

with alterations in the level and func tion of tllese 

complement components. Correlation nnalysiG ( see 4 .3. 3.) 

show significant inverse correlation between C4 and

lligration inhibitory factor activity with Con.A and

Candida antigen. 
measleu 

and BCG vaccine antigens lacked slgnificant

Migration inhibition with

correlation with C4. Although the levels 
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d Bf are not altered with age th" h h i , 4S ypoc cs s 

the age-associated elevation of C4 levels in 

However, significant correlation of C4 levels 

grntion inhibitory factor activity was obtained with 

o of the four lymphocyte activators used. This

that any association which may exist between

immune response genes may be partial. 

of CIC level� in scrum may be due to either 

production and/or decreased clearance of these 

from the circulation. Clearance of CIC requires 

effective phagocyte function. Evidence from this study 

dye reduction by neutrophils) shows that phagocyte · 

is not depressed during ageing. However, this 

rule out the preaence of defective clear nee of 

The finding of incr�ased levels of CIC with age in 

a report , in the presence of apparently normal levels 

CJ and elevat ed levels of C4, appt:ars a paradox.. This 

because increased levels of CIC are often associated 

th the activation and consumption of classical pathway

lement components. Procnccia et al. (1988) OU1de an analogou1 
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observation 

sclerosis. 

in patients suffering from oultiple 

It is possible that high levels of CIC 

stimulate increased production of 

complement componen-ta. 

some 

There was no significant correlation between 

CIC and migration inhibitory factor activity 

induced by any of the four lymphocyte activators 

used in this study (see 4.J.J). Although cause and 

effect relationships between immunity and soluble 

immune complexes formation may not be established 

in ageing by measuring CIC levels, immune complexes 

may serve as a valuable index of the ageing 

process. There was a profound overlap in CIC

values among the age groups. Longitudinal studies

may reveal that increases in CIC over individual

baseline levels in the absence of infection or

disease, may be more relevant in monitoring ageing.

Age-related increase in the prevalence of

rheumatoid factors and anti-nuclear antibodies has

been demonstrated in this study, It is ironic with

ageing 

cellular 

that autoimmunity appears

and certain 

appear to decline. 

hu111oral

to rise while

imnune functions

It has been postulated that a
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in T cell function
. 

1s the primary 

1111.\Unological change with age (Kay, l.979; Meredith 

and Walford, 1979). Thus, the increase in 

attributahlc to • losr. of'

suppressor T cell function. Ito correlation was 

observed between the titres of rheunatoid factors 

and leucocyte migration inhibition in this study 

(see 4.3.J). This does not exclude the possibility 

that suppressor T cell function may be associated 

with the levels of RF. However, Goodwin et al. 

(1982) also reported no correlation between 

oeasures of cellular imnunity (including PHA 

:::ti;:1ulation of lymphocytes) and those of 

autoiT:1mun ity. 

Although the ex.ict role of the autoantibodies 

!::: not known, they raay cause slowly progress 1. ve 

tissue damage and in this canner nay contribute to 

physical ageing (Woksler, 1981.). Interoctinqly, 

SO:lC autoantibodics have been shown to internet

with brain neurons in aice (llandy, 1.992 > • 
These 

aetiology of age-aaoociatod cay play a role in the 

l d porster, 1988). Autocognitive decline (Lit an 

antibody nay play a role in shutting
antiidiotypic UN
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dOwn the immune response. Old lnboratory anlmols 

11ave been found to produce more of this antibody 

during the Immune response than do young animals 

(Weksler, 1982). 

Significant association between the titres or RF 

and lmmunoglobulln levels was found 1'fith 1Cl'1 only (see 1. 2). 

lg!>I was positively correlated 1'1ith RF titres 1vhlle lgG 

showed inverse correlation which missed statistical slgnlficonce 

marginally. The results al;?'ee with the general vio1., thot 

rheumatoid factors are lg�I autoantlbodles directed ogalnst 

host JgG. 

The decren.scd responsiveness or the Immune system 

would be expected to contribute to Increased susceptibility to

in!oction1 In the elderly. Cllnic41 studios hove sho1'fn thot 

Immunization prevents some inf1.ctloua dlsooses In the elderly 

(Haddy, 1988). Current recommendations require thnt patient& 

aged 65 years or older should receive lnOuonzo vaccine

annually, booster tetanu1 toxold every ton years, 

pneumococcaJ vaccine once (Powori, et al., 1987) · 

and

CQNCLUSIOl'I

F f lhl• study the (ollowlng concluslon1
rom the results o .. 

are reached:

l. Cellular .. 8 at the effector Cunctlonol
Immune rcspons-. 

•
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11, as assessed by the leucocytc migration Inhibitory 

or determinations, decrease progressively ,.,Ith ogo In

rlans. 

Tubercull.n PPD skin test reactivity. a measure or

-11-medlaled immunity. Is depressed after the age or forty

llve years In Nigerians • 

S. The capacity to form antibodies in response to vocclnotlon

with maningococcal polysaccharlde ls unaltered during ageing 

In Nigerians. Also. the levels of iJlohaemogglullnln1 are 

unchanged with age. These suggest that, unlike T-coUa. 

B -cells are not affected by agclng. 

4. Complement component C4 levt:l.s In plasmo Increases

with age In Nigerians and may prove useful In Indexing the 

ai;eing process. 

5. Circulating immune complexe• level• rtae with Increasing

age In Nl;icrtans. and may be a useful Index of ageing In the 

tropics. 

6. Old l\lg'erio.n!I have increased frequency of rheumatoid

factors and anti-nuclear antibodies c:oaipared to younger ones. 

7. NcutrophiJ metabolic function recalna Intact durlni.

ageing In Nlger!Jana. 

I. No numerical olteratlona in resting lymphocytes or their

f the depresied collular (�mune
1ubsets arc respcmslble or 

capacity that occurs during ageing.

•
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The polymorphic effects o! ugcln� on the Immune system
e It difficult to relate Individual Immunologic Indices

fo 1uscoptlblllty to Infection. Aescsemcnt of several
1m111unolog ic pnrnmctcrs during ogelng In this study reveals
age-related decline In odnptlve cellular Immune responses.

Humoral responses were mnlntalnod. This novel Information

on tho Immunologic profllc In the nged African agrees

substantially with reports !rom studies In other populotions

(Augoner et al .• 1974; Alexopoulos and Bobitls, 1976;

Murasko et ol. , 1986), 

SUGGESTED FURTHER STUDIES 

The pathogenesis of defective cellular immunity 

thot occurs during ogelng hos not been Cully elucidated 

In thla study. Enumeration of resting T-cells ond Its 

subsets sho,ved no si(fnlOcsnt olterotlon. A functional 

assay of purified T-tymphocyto aubsets, rother thnn

may reveal changes that con explainmere cell counts. 

and Lncreosed-depressed cellular Immune responses, 

prevalence of autoanlibodles during ageing·

Elevated concentrations of clrculotlng Immune

complexes found during ageing I n  this study su1n;osts

,ye o role to play• In thethnt Immune complexes may ha 

d collulor Immunity during
pathogenesis of doprcsso 

of clrculotlng Immune complexes
ageing. Although the levels

•
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mediated Immunity (leucocyte 

lldrratlon Inhibitory £actor nctlvtty} did not correlate 

significantly In this study, a re-examination of thJs 

hypothesis may be rewarding. 

Sex differences In fhe activity of leucocyte migration 

Inhibitory foctor during ageing was not anolysod In this 

study because the number of participnnts studied was 

not large enough to split. Further studies should supply 

this in Cormotion. 

This study showed that antibody production In response 

to meningococcal polysaccharlde vaccination did not differ 

significantly ocross the a:;c groups. T-cell-dependent vaccines 

such a s  tetanus toxold should be used In subsequent studies 

to assess onttbody production during ageing as many antigens 

to which man ls exposed arc T-cell dependent. 

Though neutrophil metabolic (unction was found 

unaltered during sgelng ln this atudy, It 11" lmportont 

that future studies ahould c.,n�'-Jiit. chemotsctlc function 

c.f th1•se cells. 

•

• 
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/\PPBNDlX l 

MJ!}\SUIU'.MENT OF /\MOEOIC ANTIBODIES BY ltlDIRECT 
LlAJ::M/\GGLU'fltlA'rION 

lli,'T 110 0 : Ccllognost amocbiaais reagent Kit (Bchrincp,,crkc 

AG, Harburg, Germany) was used to detect amoebic 

antibodies by indirect haemagglutination. Positive 

control serum and test plasma were prcdiluted l in 8 

v1th Trii; buffer solution pH 8.0. A two-fold aerial 

dilution was then prepare;d in a microtitration plate. 
si 

25ul of se,tt1.zed human group O erythrocyte suspension 

vag added to 50 ul of each seriol plasma dilution. 

Erythrocytes wore sensitized with soluble purified E. 

M•tolytica (IIK 9 strain) antigen. The plate woe 

incubated at room tempcr.:iture for 3 hours after which 

it was read. Agglutination of the cells waa taken as 

t0sit1v� while sedimentation of cells (ring or button

!orriat1on) was recorded as negative·

�ULTSl Only 9 of 238 samples were positive and they
�re excluded from the study. The distribution of
Poaitive results among the age groups ls shown in

Table .30 .• UN
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TABLE 30 

Jiatribution of
-

positive testo ln a�oebic antibody assay 

in the study population 

---

1ge group tto. of Samples No. of Samples Total 
chat were negative that were positive 

Titre 

(Years) 32 6/1 128 256 512 

6-25 6/1 0 0 1 2 0 3/67 

26-45 75 0 0 1 0 0 1/76 

16-65 49 0 2 0 1 0 3/57 

> 65 41 0 1 1 0 0 2/43 

total 
number 
tested 

4.5 

1.3 

5.8 

l1 • 7 
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l\PPENDIX 2 

jdOl,()GICAL SCREENING FOR llEPATITIS-8 VlROS INPECTlOfl

11!!:!!0D: Latex agglutination by the BlOMAN HEPAT-B latex
-

te•t (Bio-Diagnoe tic Products Limited, Yaba-Lagos,

11ger1a) was employed for hopatitie-8 virus surface

antigen (HBs.Ag.) detection in this study. Reagents

vere brought to room temperature and mixed gently before 

a1e, ensuring that the latex reagent is completely in 

wspension. 50 ul of undiluted test plasma, positive 

,r1 negative control sera were placed on separate 11ggluti-

ution areas on il ti,le. 50 ul of latex reagent 

!coated with antibodies against HBs.Ag.) was added to

each cell on the slide. They were mixed with separate

1pplicator sticks and the fluid was spread ovor the

t�t1re area of the cell . The slide was tilted bock and

forth slowly for 5 minutes and was then examined for 

�11ttnct agglutination .
• 

!;tSULTS: 12 of 238 samples gave positive results.

T!ieae were excluded from the study and consiSt of 4

• 

•llb) age group (6.01), 5 subjects
ecta in the 6-25 years 

&;td 26-45 years (6.6\), 2 individ_uals of a?e group

15 , . the �go group > 65
•115Years (3.8\) and 1 subJect J.n .. 

re.re 12. 31) ·.

•
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1\.PPF.NOIX 3

DITIUUUNATION OF 1\NTIBODIES TO S1\LMONELLA SEROT�PES

!!JTI!OD: Antibodies to Salmoncll� antigens were semi

qu4ntitatcd by m1crotitrat1on ua1ng sta1ncd salmonolla 

suspensions (TESTUS Diagnostics, Ikcja, Nigoria). A

tvo-fold serial dilution of test samples, positive and 

nec.iativo cont rols wao done in a microtitration plate 

u$ing normal saline. Equal volume of 1 in 100 diluted 

aalmonella suspensions was added to each appropriate 

vcll. The plat e was rocked to mix antigen and sor11111 and 

vas incubated in a wat�r bath at 48
° 

C for 18 hours in 

the case of Salmonella '0' antigens. Incubation was for 

only 2 hours at the some temperature for Salmonella 'II' 

antigens. The plates were then examined tor agglutinD.tion. 

RESULTS: The mean titres of salmonella antibodies 

observed in the study population arc shown in Table 31. 

Significantly higher titres (P< 0.05) of antibodies to 

!, paratyphi o group A antigen wore obtained in subJ�cts 

aged 6-25 years compared to other ago groups. The

frequency distribution of the individual valuCSrove�ls that
the mean titre is not due to a few high values. Also,

P8ople >65 years old have significantly lower titres of
lntibodies (P<: 0_05) to group e antigen of �- paratyphi

O compared to ot her age groups. 
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TABLE ·31 

• 

Mean ±le.d titres of' losma antibodies to some Salmonella serot ea in the
- - -- �-

-- - - - -

I\QO 9P• Ant 1-:; 11.yrllJ. ·o·

(yr. I (group D ent19on) 

6-:?5 16. 'l ,1 )J.,
n • 56

• 

:?6-•15 15.6 .t 23.0 
n • C.2 

,16-65 19. I i 9.8 

n • JS 

>65 11.6 ± - 10.s 
n • ]9 

6-95 17.0 ± 16.4 
n • 182 

-

study population 

An� l -�.. 1nt.lJ! II 
(flnqell•r n9.dl 

13.0 ± J 1.4 

n • !,<, 

13,J .t �. J
n 6J 

15.J .t 12.J 
11 . 35 

l 7. I 1 9 •.,

11 • 2B 

14.2 ± 9.B 
n • 182 

nnt. l -:L,pft C'! t Yllh i. • 0 •

(9p. I\ (gp. 8 19P• C: 
•"·' .aq. I aq. I 

,&. 7 t l 290:t C,.9 t 

-27. 6 138' 5.0 
n•54 n•55 n•55 

16.J 1 16&6 t 7.6 .t 
10.J • •1544 5.0 

n•6l n•6l n•6J 

)8.4 i 1211-± 8.2 .t 
12.5 ·1&37 5.8 

n•JS n•J5 n•34 

15. 3± 686 1 • 7. 9 ±
9.9 1471 5.0

n•29 n•26 n•28

20. 2 !, 13191 7 .6 1 
20.J 1541 5. 1

n•lBl n•179 n•lBO

-

a9. • antJ.qon.

• 

-1:nti-S,nnrot.vrh.1 ·n'

1•9· ., (n9. bJ 1a9.c.) 

• 

40. 4 t • 27.4 1 :'.1'.'Jt 
)1.4 47. 1 17.3 
n•54 n•SS ,,.!i,5 

48.7 ! 22.1 ! 21.0 .t 
59. 4 4U .:l -22.2
n•63 n•63 n•63 

37.7 .t 37.1 t 32.4! 
39.9 52.9 40.6 

n•35 n•JS n•l4 

30.3 ! 33., 1 �0.4± 
25.� 29.0 
n•29 n•l7 16. 7

n-28

41.2 ± 28.4·1 24.2 i 
44.2 42.2 25.0 
n• 181· n•180 

n•l80 
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1\PPENOIX 4 

s1cl(l.B CELL Tn>ING BY CELLULQSJ;: ACfTATE ELECTROPHORESIS

!!!:'!'HOil: Sickle cell 'JC11")t:1r; ng wa::; done by haemoglobin 

electrophoresis on cellulose acetate as follows: 

1. Haemolysates of the samples were prepared by lysing

l volume of packed cells with 4 volumes of 50m mol./1

EDTA. 

2. The compartments of an electrophoresis tank were

filled with rris-EDTA-Borato (TEB) buffer pH 8.S.

The wicks were soaked and positioned.

3. In a separate dish, the cellulose acetate membranes

were soaked in TES buffer for at least S minutes

' ,. 

avoiding air bubbles.

The membranes were blotted between two pieces of

absorbent paper and haernolysates were applied

immediately.

S. 10 ul of each diluted sample was placed in a

6. 

1. 

sample well into which an applicator is dipped in

order Sample to the cellulose acetate to transfer the

membrane. 

1. d to the collulosL acetate
Haemolysates were app ie 

end of tho strip.
approximately 2 cm from one

The 

the 

down in the tank so that
strip was placed upside

h tho buffer and the
wicks wero in contact wit 
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cellulose acetate, the application li ne being

towards the cathode. 

1. Power was then applied at 350 V for about 20 minutes

after which it i was sw tched off, the 5trip was

removed and stained for S minutes with Ponceau s.

9. The strip was removed, drained and excess stain

eluted with three consecutive 2 minute washes with

50 cm3 /l acetic acid.

10. Dehydration was done in absolute methanol for 5

minutes, clearing in 201 acetic acid in methanol for

8 minutes and the strips were dried in a 65°c oven

for 6 minutes. They were then kept in a plastic 

envelope. 

11. The pattern given by unknown samples were compared

with that given by control haemolysates containing

haemoglobins A, s and C in each electrophoretic 

run. 

ii!SULTS: The distribution of haemoglobin genotype in

the subjects studied is shown in Table 32 · Nobody in 

the screened 

l!bsc or HbCC .

population was of genotype HbSS,

•
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TABLE 32 

oistribution of h:icmoglobin genotype in the subjects

Age group 

(yeors) 

6-25

26-45

t6-65 

> 65

iotal 

AA 

23 

49 

17 

9 

98 

Uaemog lob in 

AS AC 

8 

17 

3 

2 

30 

3 

0 

0 

7 

Genotype 

SS SC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

cc 

0 

0 

0 

0 

0 
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METHOD: 

300 

APPE�orx s 

TOTAL PLASHJ\ PROTEIN ASSAY 

Total protein was assayed colourimctrically 

by the Biurot method. lOOul of sample or standard was 

.mixed with 2.9cm3 of distilled water and J.O cm3 of Biurct

reagent. This was shaken and incubated at 37°c for 10 

lrinutes. 3.0m3 of distilled water l'lixed with 3.0 cm3 

of Biurot reagent served as blank. Reading of resul.t9 

was done at 540 nm wavelength. 

RESULTS: The mean t l s.d. total plasma protein levels

obtained for the various age groups arc shown in Figure 

?7. They did not differ significantly among the age 

groupg. 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



i'i 

,o o-

1 , . 

0, 

·-

0 
- 2)
0 
1-, 

I 
• 

• 

0 

&ure 27.

-

-

• 

301 

-• 

I • 
• 

• 
• •J- ,. 

... 

• 

• 
• 

• 
I 

• I ' 

; 

• 

46- 65

9,ovp In y ,or, - ..

• 
' 

I 

Mean (1 ls.d.) total plasma prottin levels

in the subjects- r • o.146i P::>-0.05. 
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