
AFRICAN JOURNAL O F 
MEDICINE 

and medical sciences 



Afr J
 m c i i S c i (2004) 33.311016 

Homogeneous immunoglobulins in Ghanaians living in Accra, Ghana 

G O O y c y i n k a , V Ofei, SQ Maddy ,OA Duali, SK Akafo, J K Aquaye and DK Dosoo 
University of Ghana Medical School. Korle-Bu. P.O. Box 4236. Accra. Ghana 

Summary 
Scrum screening for homogeneous immunoglobulins (H-
Ig) was done on 149 apparently healthy Ghanaians (aged 
17 - 95 years) and 73 sick subjects who presented at the 
Korlc-Bu Teaching Hospi ta l f rom October 1999 to 
September 2000. Sera were screened by agarose gel 
electrophoresis and those with equivocal results were 
confirmed by immunoclectrophoresis. Immunoglobulin 
classes (IgG, IgA and IgM) and Bcnce Jones proteinuria 
w e r e m e a s u r e d and d e t e r m i n e d by s i ng l e radia l 
immunodiffusion method and heating respectively. Total 
protein, albumin, calcium, uric acid, urea and creatinine 
were estimated on ACE chemistry autoanalyser. The 
laboratory profile of 5 Ghanaians with a picture of multiple 
myeloma and one with monoclonal gammopathy of 
undetermined significance drawn from the sick subjects 
(6 of 73) arc presented. None of the 149 healthy subjects 
studied in three age groups (17-40; 41 -64 and S65 years) 
had H-lg, and their serum IgG, IgA, IgM, urea, creatinine, 
uric acid, calcium, total protein and albumin levels were 
within the normal range. H-lg were present in sera of 6 out 
of the 73 sick subjects (8.2%); 5 of them (4 males, 1 female) 
presented a picture of multiple myeloma. Three of these 5 
patients had IgG, and the others IgA paraprotcinacmia. 
All 5 patients had immunoparesis which was absent in 
the 6"' patient (a male) who also had IgA paraproteinaemia 
(< 10 g/L), active bone marrow with < 2% mature plasma 
cells and no renal involvement. Results of bone marrow 
examination supported a diagnosis of multiple myeloma 
in the 3 patients with IgG paraproteinaemia, but were not 
available for the other two. Bence-Jones proteinuria was 

found in 2 (both with IgG paraproteinaemia) o f 4 patients 
(50%) available for testing. Renal involvement was indicated 

in the 5 patients with a picture of multiple myeloma as urea 

and creatinine levels were significantly raised. 
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Resume 
Lcs serums de l49Ghanicnssain agcscntre 17-95ans ct 
73 patients etaient examines pour Pimmunoglobine(Hg-
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Ig) au centre Universitairc hospitalier dc Korlc-Bu d 'Oc-
tobrc 1999 a d e c e m b r c 2 0 0 0 par la m c t h o d e 
d'elcctrophorcsc a gel d 'agarose ct ccux ayant Ics rcsul-
tats equivoques confirmes par Vimmunophorcsc. Lcs di-
verse immunoglobincs ct la proteinuric dc Bcnce Jones 
etaient determine par la mcthode simple d'immunodifiiision 
radiale. Lcs protcines totale, calcium , albumine, acide 
urique ct creatinine etaient estimcs par I'autoanalyse ACE. 
Lcs rcsultats dc 5 Ghanicns ayant de multiple myotome et 
un ayant la gamopathie monoclonalc de significance non 
precise a ccs patients etaient prescntcs. Aucun des 149 
su jcc ts volonta i rcs n ' ava i en t I 'Hb- Ig et les autrcs 
paramctrcs ci-dcssus etaient cntrc valeur normale. L'Hb-
Ig etait present chcz 6 des 73 patients (8.2%) parmi les-
quels 5 males avec des multiples myotomes. Trois des 5 
avaicnt I 'Hb-Ig et d 'autrcs IG-A paraprotcinemiquc et 
tous i m m u n o p a r c s i q u c s a P e x c c p t i o n du 6 ,c,m 

paraproteinemique ( 10g/l), Ics cellules osscuse ac-
tivc(<2%) ct sans participation renale. Les resulats de la 
mocllc osseuse supportaicnt ce diagnosie de multiple 
myotome chez 3 patients ayant 1'IgG paraproteinemique. 
La proteinuric de Bence Jones etait identifiee chez 2 des 4 
patients (50%) testes avec I'IgG paraproteinemique. La 
participation renale etait identique chez 5 patients ayant 
de multiple myelome d 'un taux d 'urec et de creatinine 
significativemcnt eleve. 

Introduction 
Monoclonal B-cell proliferative disorders, otherwise 
known as monoclonal gammopathy, arc accompanied by 
an electrophoretically homogeneous immunoglobulin 
component (H-lg) of a single isotypc in the serum. The 
occurrence of monoclonal gammopathies increases with 
age [ I ] and attains a frequency of about 20% in the general 
population above 95 years of age [2]. Whereas Ligthart et 
al [3] detected no monoclonal gammopathies in a control 
group of healthy young subjects, they found its frequency 
in aged individuals to range from 11% in the "optimally 
healthy" to 38% in sick elderly people. They observed 
that most of the cases were related to immunodcficicncy, 
with a clear association of the occurrence of monoclonal 
gammopathies of this type with the health status. 

Malignant paraproteinaemia is found in multiple 
myeloma, Waldenstrom's macroglobulinaemia and heavy 
chain diseases. However serum H-lg, especially in elderly 
persons, may also reflect benign proliferative disorders 
in the immune system; which arc more frequent than the 
malignant ones [4]. Benign monoclonal gammopathy may 
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be transient and may result f rom environmental factors 
such as chronic antigenic stimulation [3]. Paraprotcinaemia 
in apparent ly healthy people has been termed "essent ial" 
paraprotcinaemia while " idiopathic paraproteinaemia" or 
monoclonal gammopa thy of undetermined s ignif icance 
(MGUS) are terms used to refer to benign paraprotcinaemia. 

Renal involvement is a major complication of multiple 
mye loma , par t icular ly in advanced disease with most 
patients deve loping severe renal failure [5]. One of the 
commonest causes of death in myelomatosis is renal failure 
which is particularly c o m m o n in patients with prominent 
Bcnce Jones proteinuria and is due to the precipitation in 
the distal and collecting tubules of bulky protein casts [6]. 

Th i s s tudy evaluates the frequency and nature of 
homogeneous immunoglobul in components in healthy 
and sick Ghana ians in Accra. 

Mate r i a l s and me thods 
Subjects 
Serum samples were obtained from blood (5ml) collected 
from each of 149 apparently healthy Ghanaians (92 males. 
57 females) aged 17 - 95 years (45.54 ± 20.19) at the Korlc-
Bu Teaching Hospital, Accra. Of these, 99 were blood 
donors at the National Blood Transfusion Service, Korlc-
Bu and 50 w e r e consu l t ing the Eye Cl inic for non-
in fec t ious and n o n - i n f l a m m a t o r y condi t ions such as 
cataract and glaucoma. Blood donor participants were 
s c r e e n e d a n d f o u n d to be n o r m o t e n s i v c , h a v e 
haemoglob in concentra t ion within normal limits, and 
negative for hepalit is-B surface antigen in serum. Sera 
were similarly obtained from 73 sick Ghanaians who were 
suspected to be suffer ing from multiple myeloma or other 
lymphoproli terat ive disorders. These patients were either 
present ing at the Outpat ient Clinic or admitted to the 
H a c m a t o l o g y Depa r tmen t of the Kor le -Bu Teach ing 
Hospital during the period Octobcr 1999 to September 
2000. Serum samples were investigated cither fresh or 

af ier storage for 3-9 months at -20"C. 

Methods 
Films 3-5cm in length were made ofaspiratcd bone marrow 
by means of a smooth-edged glass spreader at the bed 
side. Differential counts were made in the cellular trails 
behind marrow fragments which drag behind the spreader. 
Bone marrow films were fixed in methanol for 20 minutes 

and then stained with Lcishman [7]. 
Initial screening for l-l-lg was done by agarose gel 

electrophoresis (The Binding Site Limited, Bi rmingham, 
England). O n e percent aga rose prepared in barb i tone 
buffer (p | I 8.6) was used in cast ing the gel to give a layer 
1 mm thick. The same buf fe r was used for electrophoresis. 

which w a s done at 20V/cm. After electrophoresis, the gel 
was fixed for 10 minutes in a solution made up of saturated 
aqueous picric acid (750ml) and glacial acctic acid (150ml). 
Excess picric acid was removed in a bath of ethanol for 5 
minutes. T h e gel plate was reduced to a thin film by 
pressing between filter papers and air-drying in an oven 
at about 50"C. Staining of the gel was done for 5 minutes 
in Naphtha lene Black (compr is ing methanol - 450ml, 
dc ionised water - 4 5 0 m l , glacial acct ic acid - 100ml, 
naphthalene - 5g) and destaining in a mixture of Methanol 
(1125ml). dcionised water (1125ml) and glacial acctic acid 
(250ml) for about 10 minutes. 

Immunoe lec t rophores i s was done using an oligo-
spccif ic polyclonal sheep ant i serum against human lgG, 
IgA and IgM (The Bind ing Site Limited, Birmingham, 
England). Immunog lobu l ins G. A and M were measured 
by the S i n g l e R a d i a l I m m u n o d i f f u s i o n m e t h o d as 
descr ibed previously [8]. Commerc i a l standard sera and 
monospeci f ic sheep ant iscra to human lgG (a chain), IgA 
(a chain) and IgM (m cha in) w e r e used. Bcnce-Jones 
proteinur ia w a s assessed , by its abi l i ty to precipitate 
be tween 4 0 - 6 0 ° C and to red i so lvc a b o v e 60°C and 

rcprccipitatc on cooling to 60"C using the heating test [9]. 
Total protein, a lbumin , ca lc ium, uric acid, urea and 

creatinine were est imated spectrophotomctrically on ACE 
Chemis t ry Autoana lyse r (Schiapparel l i Biosystcms. BV, 
EN I Diagnost ics Divis ion , Wocrden , T h e Netherlands). 
The A C E Total protein Reagent , in which copper ions 
complex with the pept ide bonds of protein under alkaline 
conditions to form a violct-coloured compound, was used. 
The amount o f the violet complex is proportional to the 
increase in a b s o r b a n c e m e a s u r e d b ichromat ica l ly at 
544nm/692nm. 

The method emp loyed by the A C E Albumin Reagent 
Assay is based on the b ind ing of a lbumin to bromocresol 
green ( B C G ) dye . When se rum is added to the reagent, 
pi I changes turn the dye f rom yel low to green. The green 

complex o f a lbumin with B C G is read bichromatically at 
629nm/692nm. 

T h e A C E Ca lc ium A s s a y is a dye binding method 
w h e r e c a l c i u m f o r m s a b l u i s h - p u r p l e complex with 

Arsenazo in an acid m e d i u m . T h e amount of coloured 
complex formed is quantified by determining the absorbance 
of the reaction mixture bichromatically at 647nm/692nm. 

Uric acid measurement by the A C E method is an 
enzymat ic p rocedure in wh ich uric acid is oxidized by 
ur icasc to yield al lantoin and hydrogen peroxide which 
reacts with 3 ,5-d ich loro-2-hydroxy-benzencsulphonic 
acid and 4-aminophenazonc to produce a chromogcn. The 
a b o s o r b a n c c o f the c h r o m o g c n solut ion is measured 
bichromatically at 505nm/692nm. 
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Quantitative determination of Urea concentration in 
serum using the ACE BUN/UREA Assay utilizes the 
enzyme urease to hydrolysc urea to ammonia and carbon 
dioxide. It then reacts the ammonia with 2-oxoglutaratc 
and NADU in the presence of glutamic dehydrogenase 
to give glutamic acid and NAD*. The absorbance is 
measured bichromatically at 340nm/647nm. In the ACE 
Creatinine Assay, the amount of a red-orange coloured 
complex formed by creatinine with alkaline picratc during 
a fixed time interval is determined at 5()5nm. 

One way analysis of variance was employed to test 
the significance of differences in laboratory parameters 
among age groups in healthy subjects. 

Results 

Homogeneous immunoglobulin components were not 
found in any of the 149 healthy subjects studied in the 
17-40 years. 41 -64 years and S65 years. These subjects 
had scrum IgG, IgA, IgM, urea, creatinine, uric acid, 
calcium, total protein and albumin levels that were within 
normal limits (Table 1). The mean IgG levels were 18.57 ± 
3.70 g/L for subjects 11-Ai) years old, 18.66 ± 4.45g/L for 

people 41 -64 years old anu 19.80 ± 3.39g/L for those = 65 
years old. For IgA, the mean concentrations were 2.88 ± 
1.02g/L, 3.59 ± 0.99g/L and 3.32 ± 1.03 g/L respectively; 
and for IgM the levels were 2.30 ± 1.20g/L, 2.40 ± 1.26g/L 
and 1.89 ± 0.77g/L respectively. One way analysis of 
variance revealed no significant differences in these 
parameters among the age groups except for IgA, calcium 
and albumin. Bonfcrroni adjustment pinned the significant 
difference for IgA to only the comparison between 17-40/ 
41 -64 years age groups (-0.19, -1.23). For calcium, only 
the 41 -64/=65 years age groups comparison was 

significant (+0.193, +0.007); and for albumin both 17-40/ 
=65 and 4l-64/=65 years age groups comparisons were 
significant (+4.495, +1.886 and +3.821, +0.619 respectively). 

The sera of 6 out of the 73 sick subjects (8.2%) 
contained H-lg. Three of the 6 had IgG paraproteinaemia 
and the other 3 had IgA paraproteinaemia. Five of the 6 
patients (4 males . 1 female) had a suppression of 
immunoglobulin isotypes other than the paraprotein 
(Table 2). The patient without immunoparesis had IgA 
paraproteinaemia < 1 Og/L and active bone marrow with 
<2% mature plasma cells. This patient had elevated total 

Table 1: Laboratory parameters (mean ± I s.d. scrum levels) in 149 apparently healthy Ghanaians screened for paraproteinaemia 

Age Group (years) 

Parameter 1 7 - 4 0 4 1 - 6 4 © 6 5 F F„ , 

Total protein (g/L) 82 .52 ± 4 . 6 1 81.44 ± 6 . 5 6 80.54±5.8I - 3.00 
n = 77 n = 3 l n = 4 ! 0.237 

Albumin (g/L) 41 .15 ± 2 . 6 0 40.18 ± 2 . 7 1 37.96±3.25 17.26 3 .00 
n = 77 n = 3l n=4l 3 

Calcium (mmol /L) 2.37 ± 0 . 1 6 2.44 ± 0 . 1 3 2 .34±0.20 3.704 3 .00 
n = 77 n = 3l n=41 

Uric acid (mniol /L) 318 .66 ± 7 0 . 5 2 344.32 ± 75.80 308.76±81.55 -21.83 3 .00 
n = 77 n = 3l n = 4 l 

Urea (mmol /L) 4 .02 ± 1.18 4.34 ± 1.48 4 .22± 1.17 0 .818 3.00 
n = 77 n = 3 l n=4 l 

Creatinine (mmol /L) 101.57 ± 15.42 98.23 ± 16.39 99 .76± 14.56 0.567 3.00 
n = 77 n = 3l n = 4 t 

IgG (g/L) IX.57 ± 3 .70 18.66 ± 4 . 4 5 I9 .80±3.39 1.438 3.00 IgG (g/L) 
n = 71 n = 3l 11—40 

IgA (g/L) 2 .88 ± 1.02 3.59 ± 0.99 3 .32±l .03 6 .160 3.00 
n = 76 n = 3l n=40 

IgM (g/L) 2 .30 ± 1.20 2.40 ± 1.26 1 89±0.77 2 .400 3.00 
n = 76 11 = 31 n=40 

Normal range values lor a Jul! Ghanaians issued by llie Department of Chemical Pathology. University of Ghana Medical School are: 
Total protein. 60.0-N6 0 g/L; Albumin. 36.0-52.0 g/L: Calcium. 2.12-2.62 mmol./L; Uric acid. 120-420 :mol./L: Uiva. 2 0-7.0 
nmol./L; and Creatinine. 60-120 :mol./L. The range of normal values of IgG (11.3-26.5 g/L). IgA (I. I-5.3 g/L) and IgM ( #4 4 g/L) 

it dull Ghana tans have been published /10]. 
'lerroni adjustment at 90% confidence level gave the following result: for albumin. AH: +2.405. -0.465: AC: +4.495. + I.HK6; BC: 
v.'/. + 0.61V;for calcium. AB: +0.014. -0.154; AC:+0.106. -0.046; BC: +0.193. +0.007; and for IgA. AB: -0.190.-1.230. AC: 
<i40. -0.920; BC: +0.H50. -0.310 
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T a b l e 2 : L a b o r a t o r y resu l t s in 6 p a t i e n t s w i t h p a r a p r o t c i n a e m i a 

No Patient Age Sex BJP EP IEP lgG IgA IgM Urea Creatinine C a Uric T P Albumin 

(y r s ) (in u r i n e ) ( g / L ) ( g / L ) ( g / L ) ( m m o l / I ) ( ^ m o l / L ) (mmol /L ) ( j imol/L) (g /L) (g/L) 

1 1 I R 6 0 F N d M - p r o t e i n IgG p a r a p r o t e i n 18 .70 0 . 0 9 0 . 1 7 nd nd nd nd nd nd 

2 I8R 4 8 M P o s i t i v e M - p r o t e i n IgG pa rap ro t e in 4 3 . 8 0 0 . 5 5 0 . 4 5 2 0 . 0 1 163 2 . 0 4 7 3 3 125 26.2 

3 38R 5 8 M p o s i t i v e M - p r o t e i n IgG pa rap ro t e in 3 7 . 0 0 0.2X 0 . 5 4 9 .1 2 2 0 2 . 5 5 7 2 5 132 23.7 

4 6 9 R 51 M negat ive M - p r o t e i n IgA p a r a p r o t e i n 12 .00 12 .45 0 .41 2 5 . 7 4 3 3 2 . 0 0 2 3 5 6 134 35.4 

5 72 R 54 M nega t ive M - p r o t e i n IgA pa rap ro t e in 8 . 5 0 13 .65 0 . 2 7 7 . 4 132 2 . 0 0 4 5 7 I2X.3 28.5 

6 112R 6 8 M N d M - p r o t e i n IgA pa rap ro t e in 12.75 9 . 0 6 1.17 4 . 6 109 2 . 0 9 3 4 0 9 9 . 8 32.6 

protein but slightly rcduccd level of a lbumin and normal 

levels o f urea, creatinine, uric acid and calcium. Mature 
plasma cells were > 1 0 % in bone marrow fi lms for the 3 
pa t i en t s wi th IgG p a r a p r o t c i n a e m i a . Bone m a r r o w 
examinat ion was not done for the other 2 patients with 
IgA paraprotcinaemia. Bcncc-Joncs protein was found in 
the urine of 2 of the 4 patients tested (50%). Both Bcncc-
Jones protein positive patients had lgG paraprotcinaemia. 
The levels of urea (range: 7.4 - 25.7 mmol/L) , creatinine 
(range: 132-1163 mmol /L) and uric acid (range: 457-
2356mmol /L) in serum were raised in all of the patients 

with a picture of mul t ip le mye loma whose sera were 
available for testing. These patients had elevated serum 
total protein (range: 125-134 g/L), reduced serum albumin 
(range: 23 .7 -35 .4 g/L) and normal serum calcium ( 2 . 0 0 -
2.55 mmol/L) concentrations. 

Discuss ion 
The evidence exists that the occurrence of monoclonal 
gammopathy is the expression of a dcfcct dircctly related 
to the aging process, and is more frequent in association 
with active disease [3]. Dcfccts of the immune system in 
ageing arc most pronounccd in the T ccll system [11] and 
regulatory T ccll defec ts are bel ieved to be responsible 
for the increasing f requency of monoclonal gammopa thy 
in ageing [12]. It has been shown that genetic factors 
play an important role [ 13, 14] while environmental factors 
such as chronic antigenic st imulat ion contr ibute to the 
development of benign monoclonal gammopa thy [15-18]. 
Other previous data demonst ra ted that biological dcfcc ts 
(in neutrophils and blood cell parameters) attributed to 
the a g e i n g p r o c c s s cou ld not be v e r i f i e d w h e n the 
i n d i v i d u a l s s t u d i e d w e r e s e l e c t e d a c c o r d i n g to t h e 
stringent admission criteria of the ' Scn i cu r ' protocol [19, 
°0] ; suggesting that such dcfcc ts were due to infection 
and/or disease. No age-related increase in the prevalence 
of H-lg was obtained in this s tudy as none of the healthy 
subjects, including aged i & i v i d u a l s had I I-Ig. 

H o m o g e n e o u s immunoglobu l in concentrat ions as low 
a s 1 0 0 - 5 0 0 n g / m l c a n b e d e t e c t e d by a g a r gel 
e lec t rophores is and Immunoe lec t rophores i s [21] but it is 
possible that H-Ig be low these concentrat ions could have 
been missed . H o w e v e r , the concent ra t ion of H-lg in 
pat ients ' sera w a s found to be in the region of lOmg/ml in 
another s tudy [22] wh ich also reported no H-lg in the 
sera of 120 healthy children w h o were donors for allogeneic 
bone m a r r o w t ransplanta t ion . If the presence of H-lg is 
unrelated to age ing in this popula t ion , its detection in 
serum of pat ients m a y serve a s an indicator of impairment 
in the T-ccll regula tory func t ion ; thereby necessitating 
f o l l o w - u p and f u r t h e r i n v e s t i g a t i o n s for under ly ing 
diseases and poss ib le immuno log ica l disorders. It has 

been shown that T cell impa i rmen t , as present in the 
a thymic nude mice , t h y m c c t o m i s c d mice , and irradiated 
and bone mar row reconst i tuted mice , was associated with 
a high f requency o f H- lg [ 13 ,23] . T h e zero prevalence of 
H- lg . obta ined in heal thy G h a n a i a n s in this study, among 
w h o m mul t ip le m y e l o m a is not a rare finding, suggests 
t ha t b e n i g n m o n o c l o n a l g a m m o p a t h y ( u s u a l l y 
accompan ied by H - l g in s c rum) m a y be unrelated to the 

development of mult iple mye loma . 
H o m o g e n e o u s i m m u n o g l o b u l i n s were detected in 

8 .2% of the sick hospi tal pat ients s tudied with 5 of the 6 
presenting a picture of multiple myeloma. Ligthart et al [3] 
found monoc lona l g a m m o p a t h y in 38% of a random in-
patients g roup with IgG paraprotcinaemia predominating. 
In the present s tudy, IgG and IgA paraprotcinaemia were 
equal ly prevalent . Al though they [3] reported H-lg - IgM 
isotype preva lence of 17%, no paraprotein of the IgM 
isotype w a s dctectcd in these Ghanaians . This finding is 
in line with what the literature suggests in cases of multiple 
mye loma [4 ,24] . T h e results indicate that more male than 
female Ghana ians have H-lg in serum and may suffer from 
multiple myeloma. T h e reason for this difference between 
the sexes is not known . Renal involvement was indicated 
in all five Ghana ian pat ients with a picture of multiple 
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myeloma as urea and creatinine concentrations in serum 4. 
were significantly elevated. Renal involvement is a major 
complication of multiple myeloma, particularly in advanced 5. 

disease [25]. Bence Jones proteinuria was found in 5 0 % 
of the patients tested in line with its expcctcd general 
distribution in myeloma [24]. However, both patients with 6. 
H-lg of the IgG isotype tested were positive while both 
patients with the IgA isotype were negative. It is not clear, 
due to small number of samples, if the presence of Bence 

Jones proteinuria in these Ghanaians is related to the 7. 
isotype of the myeloma protein. 

The sixth patient with H-lg appeared otherwise 

hea l thy f r o m a v a i l a b l e c l i n i ca l c h e m i s t r y resu l t s . 8. 

Monoclonal gammopa thy of undetermined significance 

(MGUS) is characterised by a scrum IgA paraprotein level 

less than 20 g/L with none or < 1 g/24hr Bence Jones 

protein in urine: less than 10% plasma cells in bone marrow 
and no hyperealcaemia or renal insufficiency [26]. The 9. 

sixth patient may be suffer ing from MGUS, suggesting 

that a low prevalence of benign monoclonal gammopathy 
exists in the general Ghanaian population. 

There are no obvious reasons for the rise in the serum '0. 
IgA levels in the 41-64 years age group, and the dip in 

serum calcium levels in the =65 years age group. The 

decrease with rising age observed in albumin levels in 

Ghanaians in this s tudy reached statistical significance U-
in the aged. Rapin and Lagier [27] also observed serum 

albumin concentrat ions to decrease with rising age. 

Acknowledgements 12. 

We are grateful to the doctors of the Eye Clinic at Korle-

Bu Teaching Hospital ; Mrs. M.K. Kumaka , Principal 
Nursing Officer at the National Blood Transfusion Service; 

and Mr. S. Quayc , Technologist o f the Department of '3. 

Haematology for their assis tance during the period of 

this study. 

References 

1. Saleun JP, Vicariot M, Dcroff P and Morin JF. 

Monoclonal gammopathies in the adult population '4. 

of Finistcre, France. J. Clin. Pathol. 1982; 35:63-68. 

2. Radl J, Sepcrs JM, Skvaril F, Morell A and I lijmans 

W. immunoglobulin patterns in humans over 95 

years of age. Clin. Exp. Immunol. 1975; 22:84-90. 

3. Ligthart GJ, Radl J, Corbcrand JX, Van Nicuwkoop 

J A, Van Staalduincn GJ, Wcssclman Van Hclmond 

l)J and Hijmans W. Monoclonal gammopathies in 

human aging: increased occurrence with age and 
17 correlation with health status. Mech. Ageing Dev. 

1990;52:235-243. 

Radl J. Monoclonal gammopathies: an attempt at a 
new classification. Ncth. J. Med. 1985; 28:134-137. 
Magce C, Vella JP, Tormcy WP and Walshe JJ. 

Multiple myeloma and renal failure: one center 's 

experience. Ren. Fail. 1998; 20:597-606. 

Thompson RB and Proctor SJ. The monoclonal 
immunoglobulinacmias: myelomatosis. In: A Short 

Textbook of Haematology 6 lh Edition. London: 

Pitman Publishing Limited, 1984; pp. 416-431. 

Dacic J V and Lewis SM. Bone marrow biopsy. In: 

P rac t i ca l H a e m a t o l o g y 7"' Ed i t ion . L o n d o n : 

Churchill Livingstone, 1991; 157-173. 
Sa l imonu LS, L a d i p o O A , Aden i ran S O and 
Osunkoya BO. Scrum immunoglobulin levels in 

normal, premature and postmature newborns and 

the mothers. Int. J. Gynaecol. Obstct 1978; 16: 119-
123. 

Baker FF. Silvcrton RD and Luckcock ED. Test for 

B c n c c - J o n c s p ro te in . In: An In t roduc t ion to 
Medica l L a b o r a t o r y T e c h n o l o g y 4 , h Edi t ion . 

London. Butterworth & Company. 1966; 194. 

Oyeyinka GO, Maddy SQ. Duah OA. Asare-Anane 

H, Akafo SK and AnsahJK. Scrum immunoglobulin 

(IgG, IgA and IgM) levels in adult Ghanaians. Ghana 
Med. J. 2003;37:84-88. 

Wade AW, Green-Johnson J and Szewczuk MR 
Funct ional c h a n g e s in sys t emic and mucosa l 
lymphocyte repertoires with age: an update review. 

Aging, Immunol. Infect. Dis. 1988; 1 :65-97. 
Radl J. I d i o p a t h i c p a r a p r o t c i n a e m i a - a 
consequence of an age-related deficiency in the 

immune system. Clin. Immunol. Immunopathol . 
1979;14:251-255. 

B c n n c r R, Van den A k k e r T W and Rad l J. 

Monoclonal gammopath ies in immunodef ic ient 

a n i m a l s - a review. In: Monoclonal Gammopathies, 

Clinical Significance and Basic Mechanisms, Radl, 

J.. I lijmans, W. and Van Camp, B. (Editors). Rijswijk: 
Euragc, The Netherlands. 1985; 97-102. 

Roddic PI I, Dang R and Parker AC. Mult iple 

myeloma in three siblings. Clin. Lab. Haematol. 
1998; 20:191-193. 

Penny R and Hughes S. Repeated stimulation of 

the rcticulocndothelia system and the development 

of plasma ccll dyscrasias. Lancct 1970; 1: 77. 

Isobc 1 and Osscrman EF. Pathologic conditions 

associated with plasma ccll dyscrasias: a study of 

806 eases. Ann. NY. Sci. 1971;90:507-519. 

Seligmann M, Sassy C and Chevalier A. A human 

IgG myeloma protein with anti-" , macroglobulin 

antibody activity. J. Immunol. 1973; 110:85-90. 



316 GO Oycyinka. V OJi'i, SQ MaiUly. OA > 

18. Van Den AkkcrTW, Brondijk R and Radl J. Influence 
of long-term antigenic st imulat ion started in young 
C 5 7 B L mice on the deve lopment o f age-related 
monoc lona l g a m m o p a t h i e s . Int. A r c h . Al le rgy 
Applied Immunol. 19X8; 87: 165-170. 

19. C o r b e r a n d J X . L a h a r r a g u c PF and Fi l lo la G. 
Neutrophi ls of heal thy aged humans are normal . 
Mech. Ageing Dev. 1987; 36; 5 7 - 6 3 . 

20. Corberand JX. Laharraguc PF and Fillola G. Blood 
cell parameters d o not change dur ing physiological 
human ageing. Gerontology 1987; 33; 72 -76 . 

21. Radl J. Fou r m a j o r c a t e g o r i e s o f m o n o c l o n a l 
gammopa th ie s . In: Monoclona l G a m m o p a t h i e s -
Cl in ica l S i g n i f i c a n c e a n d Basic M e c h a n i s m s , 
Topics in Aging Research in Europe, vol. 5, Radl, 
J., Hijmans, W. and Van Camp, B. (Editors). Rijswijk: 
Eurage. T h e Nether lands , 1985; 3 - 8 . 

22. Gerritsen E, Vossen J, VanTol M, Jol-van der Zijdc 
C . Van dcr Weijden-Ragas R and Radl J. Monoclonal 
gammopath ies in children. J. Clin. Immunol. 1989; 
9 :296-305. 

>. SK Akajo. JK Aquaye am! DK Do.soo 

23. Van den A k k c r T W , Tio-Gi l lcn AP, So l lcve ldHA, 
Bcnne r R and Radl J. T h e inf luence of T-cells on 
h o m o g e n e o u s immunog lobu l ins in sera o fa thymic 
nude m i c e d u r i n g ag ing . Scand. J. Immunol. 1988; 
28 :359-365 . 

24. M a r s h a l l W J . P l a s m a p r o t e i n s . In: C l in i ca l 
Chemistry. G o w c r Medical, London, 1988 207-218. 

25. M a g c c C . Vella J P. T o r m e y W P and Walshe JJ. 
Mul t ip le m y e l o m a and renal failure: one center ' s 
experience. Ren. Fail. 1 9 9 8 ; 2 0 : 5 9 7 - 6 0 6 . 

26. Brigdcn M L. T h e search for meaning in monoclonal 
pro te in . Is it m u l t i p l e m y e l o m a or monoclonal 
g a m m o p a t h y o f u n d e t e r m i n e d s i g n i f i c a n c e ? 
Postgrad. Med. 1999; 106: 135-142. 

27. Rapin C and Lagier R. Raised se rum albumin in hip 
os teoar thros i s : a c o m p a r a t i v e 
study in w o m e n of s o m e blood chemical parameters 
in ag ing and in case o f femora l neck fractures, 
o s t e o p o r o t i c ve r t eb ra l c r u s h f rac tures , and hip 
os teoar thros is . Ann . R h e u m . Dis. 1988; 47: 576-
581. 

Received: 30 April 2002 
Accepted: 1 September 2004 


