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Levels of immunoglobul ins ( G , A and M) 
and circulatory immunocomplexes in Nigerians 

with joint pains 

G . A . A. O Y E M A D E . " L. S. S A L l M O N U t t & O . O . A D E L 0 W 0 8 
* Orthopaedic and Trauma Unit. Department of Surgery, ft Immunology Unit. Department of Chemual 

Pathology. University College Hospital and University of Ibadan, Ibadan, Nigeria, and Department of Medicine. 
University of Ilorin, llorin. Nigeria 

S u m m a r y 

Serum immunoglobul in ( G . A and M) and 
circulating i m m u n e complex concentra t ions 
were measu red in e ighty- three Nigerians having 
joint pains and forty apparen t ly healthy Nige-
rians by the single radial immune-di f fus ion and 
polyethylene glycol precipi ta t ion me thods re-
spectively. T h e IgA level was significantly 
lower and IgM statistically higher in pat ients 
with joint pa ins than the controls . T h e r e was 
however no significant d i f fe rence between the 
mean IgG concen t ra t ions in pat ients with joint 
pains and controls . T h e observed low circulat-
ing IgA levels could be as a result of depressed 
thymic activity, deve lopmen t of au to immuni ty 
or utilization in i m m u n e complex format ion . 
The mean concen t ra t ion of soluble immune 
complexes was significantly higher in pat ients 
with joint pains than in the apparen t ly healthy 
subjects. These i m m u n e complexes some of 
which may remain localized in the surface of 
cartilages, l igaments and menisci would cause 
activation of complemen t resulting in persistent 
inflammation and joint pains in these pat ients . 

Resume 

Le scrum t ranspor teur de r immunoglobu l ine 
(G. A et Nl) et les concent ra t ions du complexe 

^Present address: Department of Haematology and 
Immunology. University of Ife. Ile-lfe. Nigeria. 

Correspondence: Mr G. A. A. Oyemade. MCh. 
Ortho. PRC'S. Orthopaedic and Trauma Unit. 
Department of Surgery. University College Hospital, 
Ibadan. Nigeria. 

immunise en circulation, furent mesures chez 
quatre-vingt-trois Nigerians souffrant des 
douleurs de Particulation, et chcz quarantc 
Nigerians apparemment en bonne santd. par lc 
moyen de r immunodif fus ion radiate simple, 
ainsi que la methode de la precipitation du 
polyethylene contcnant de la glycerine 
successivement. Lc niveau du IgA etait 
significativement plus bas, tandis que celui du 
IgM etait statistiquement plus haul chcz les 
malades avec des douleurs des articulations que 
chcz les gens en bonne sante. Cepcndan t , il n'y 
avait pas de difference signicativc entre les 
concentrat ions moyenncs du IgG chcz les 
malades souffrant des douleurs de Particulation 
et chcz les pcrsonncs en bonne sante. Les 
nivcaux bas du IgA en circulation, d^j^i obser-
ves pouvaient e t re le resultat des activites 
thymiques en tlepression, du developpement de 
Pauto immuni tc . ou de son utilisation dans la 
format ion du complexe immunise. La 
concentrat ion moyenne des complexes immun-
ises solubles etait significativement plus haute 
chez les malades sous observation que chcz les 
sujets qui ctaicnt appa remment en bonne sante. 
Cer ta ins de ces complexes immunises qui peuv-
ent rester sur le surface des cartilages des 
l igaments et des menisqucs pourraicnt e t re a la 
base de Pactivation du complement resultant en 
Pinflammation constantc et en douleurs de 
Particulation chez ces malades. 

Introduction 

Painful joints is a common presentat ion of 
many diseases seen in the or thopaedic clinics in 
Nigeria. Previous works have repor ted reduced 
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haemoglob in , e levated uric acid and normal 
parasi t ic f indings as well as a b n o r m a l immuno-
globulin levels in Niger ians with polyarthr i t is 
( G r e e n w o o d . 1969a and b) . In the present 
s tudy, immunoglobul in and immune complexes 
levels w e r e quant i f ied in the blood of Niger ians 
w h o present with joint pa ins and l imitation of 
m o v e m e n t s without any fu r the r compl ica t ions . 

M a t e r i a l s a n d m e t h o d s 

Patients 

Eighty- three pa t ien ts ( th i r ty- three males and 
fifty females ) be tween the ages of 20 and 70 
years) a t tending the O r t h o p a e d i c clinic of the 
Universi ty Col lege Hospi ta l . I badan . Nigeria 
were s tud ied . T h e y were all Niger ians and were 
re fe r red because of pain in the joints and 
l imitation of movemen t s . Belore inclusion, the 
pa t i en t s were clinically assessed to d e t e r m i n e 
the i r suitability for the study and any with 
infect ious art icular and periar t icular condi t ions 
were exc luded . All pa t ients had physical exami-
nat ion with part icular a t tent ion to weight , pulse 
ra te and blood pressure . T h e intensity of pain 
and inf lammat ion in the a f fec ted joints were 
also eva lua ted . In add i t ion , all pa t ien ts had 
radiological examina t ion . They had their b lood 
taken for labora tory investigations, d i f ferent ia l 
b lood p ic ture , sed imenta t ion ra te , fasting blood 
sugar , liver funct ion tests and the renal funct ion 
test . All pat ients had blood analyses for the 
immunoglub l ins ( G . A and M) and circulating 
immune complexes the results of which are 
being p re sen ted in this s tudy. All the subjec ts 
gave negative slide latex agglut inat ion tests for 
rheumato id factor . 

Included in the s tudy were forty sex- and 
age-matched apparen t ly normal subjec ts with 
no joint pains as controls . T h e s e included 
pa t ien ts who had fully recovered f rom minor 
surgical ope ra t ions or were blood d o n o r s to the 
Univers i ty Col lege Hospi ta l b lood t ransfus ion 
service. They had been sc reened for absence of 
joint pains. 

Assays 

A b o u t 5 ml of c lo t ted blood was col lected f rom 
each subject by venepunc tu r e . T h e s e r u m was 

sepa ra ted a f t e r the clot had re t racted at room 
t e m p e r a t u r e . T h e se rum was separa ted into two 
al iquots . T h e sample for immunoglobulin 
m e a s u r e m e n t s was s tored at - 2 0 ° C until analy-
sed , whilst the o t h e r al iquot was assayed 
immedia te ly for the level of soluble immune 
complexes . 

Level of circulat ing soluble immune com-
plexes were quant i f i ed in thi r ty-four pat ients 
with joint pains and 101 con t ro l s using the 
po lye thy lene glycol precipi ta t ion me thod of 
H a s k o v a ct at. (1978). Polyethylene glycol 
(P .LI .G.) 6000 solut ion was a d d e d to se rum in 
b o r a t e bu f fe r to give a final concent ra t ion of 
3 . 7 % P . E . G . and 1 and 30 di lut ion of se rum. 
A f t e r incubat ion at r o o m t e m p e r a t u r e , the 
i m m u n e complex levels w e r e m e a s u r e d at 450 
mil . 

T h e immunoglobu l in levels in e ighty- three 
pat ients and for ty cont ro ls w e r e measu red by 
the single radial immuno-d i f fus ion t echn ique of 
Fabey and McKclvey (1965) as modi f ied by 
Sa l imonu (1976) and Sa l imonu et al. (1978). A 
vo lume of an opt imally d i lu ted monospeci f ic 
an t i se rum was mixed with nob le agar and 
poured on glass plate . Wells of equa l d i ame te r 
were cut in the an t ibody/agar mix ture . T h e 
wells w e r e filled with test or s t anda rd se rum 
( R o w e . 1970). T h e pla tes for IgG m e a s u r e m e n t 
were incubated at 37°C for 3 h. T h o s e for IgA 
and IgM w e r e placed at room t e m p e r a t u r e 
(18°C) for 18 h . A f t e r the incuba t ion , the 
d i ame te r s of the precipit in rings were m e a s u r e d 
using a I lyland viewer with a mic rome te r eye 
piece. T h e s t anda rd e r ro r s of the mean for 
r epea t ed sample m e a s u r e m e n t s were obse rved 
to 7.2. 2 .3 and 1.0 respectively for IgG . IgA and 
IgM. 

Results 

Eighty- three pa t i en t s ( th i r ty- three males and 
fifty females ) were s tudied for levels of im-
munoglubul ins ( G , A and M). Sixty-five of the 
pa t ien ts (78 .3%) were within the age range 
40-60 years . T h e mean age range of the whole 
g r o u p was 52 years. Twen ty per cent of pat ients 
were overweight for their age and 10% had 
raised blood pressure . 

Diagnosis 

Osteoar th r i t i s was the commones t condit ion 
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Levels of immunoglobulins and immunocomplexes 9 

(Table 1) being present in sixty-three (75 .9%) 
of all pa t ients . In for ty- two eases ( 5 1 % ) it was 
affeet ion of the k n e e (Fig. 1). and ten cases 
(12%) the hip. T h e shou lde r was a f fec ted in six 
cases ( 1 7 % ) and in the ank le five cases ( 6 % ) . 
T e n cases had low back pain with evidence of 
lumbosacral spondylos is , cervical spondylosis 
was d iagnosed in six cases and f rozen shoulder 
with four cases. 

Soluble immune complexes 

T h e m e a n level of soluble i m m u n e complexes 

was significantly higher in the pat ients with 
joint pains than in the controls (/ = 7.3870. P < 
0.01; Tab le 2). Out of the 101 healthy controls 
analysed f if ty-three had no de tec tab le levels of 
polyethylene glycolprecipitable soluble i m m u n e 
complexes in their sera . The rest had values 
that ranged be tween 2-10 .5 mg/ml except two 
cases where the values were 17.5 ami 27 mg/ml 
respectively. All the pat ients with joint pains 
had detectable levels of soluble immune com-
plexes. Twenty of the thir ty-four pat ients had 
values that were equal to or grea ter than 15 
mg/ml. 

Table I. Conditions of joint pains 

No. of 
Diagnosis eases Percentage 

Osteoarthritis 
Knee 
Hip 
Shoulder 
Ankle 

Lumbosacral spondylosis 
Cervical spondylosis 
Frozen shoulder 

Fiji. L Illustrates the X-ray of the patient with advanced osteoarthritis of the knees with painful swelling Left 
knee, more severe than right knee. 

42 51 
10 12 
6 7 
5 6 

10 12 
6 7 
•1 5 
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Table 2. Soluble immune complex leve ls (mg/ 
100 ml) in patients having joint pains and 

controls 

Patients with 
joint pains Control 

n 34 101 
Mean 25.29 2 .996 
I s .d. 17.396 4 .582 

Immunoglobulins 

There were no significant d i f f e rences b e t w e e n 
the mean IgG concentra t ion in pa t i en t s wi th 
joint pains and the apparent ly heal thy con t ro l s 

( T a b l e 3) . T h e r e is also no appreciable differ-
e n c e in the p ropor t ion of subjec ts having high 
IgG levels be tween the pat ients and the 
a p p a r e n t l y heal thy subjec ts (Table 4). 

T h e IgA levels were significantly lower (/ = 
2 .4055 , / ' < 0.02) in the pat ients with joint 
pa in s than the cont ro ls (Table 3). In addi t ion, a 
l a rge r p ropor t ion of the heal thy subjects had 
high IgA levels than in pat ients with joint pains 
(X2 = 6 .3806. !> < 0.025). 

T h e m e a n IgM levels were significantly more 
e l e v a t e d (/ = 5.5725, P < 0.01) in pat ients with 
jo in t pa ins than in heal thy subjec ts (Table 3). A 
g r e a t e r p ropor t ion of the pat ients with joint 
pa in s had high IgM concent ra t ions than in the 
hea l t hy sub jec t s (Table 4). 

Tabic 3. Mean immunoglobul in l eve l s ( ± 1 s . d . ) in the subjects studied 

IgG IgA IgM 

Patients with joint pains 1528 ( ± 1083) 3 2 6 ( ± 134) 267 ( ± 137) 83 
Healthy controls 1493 ( ± 743) 3 9 6 ( ± 159) I 6 f > ( ± 6 4 ) 40 

Comparing patients 
with controls 

t 0 2096 2 .44055 5.5725 
I' < 0 2 (n . s . ) < 0 . 0 2 < 0.01 

n.s. = significant 

Table 4. Number ol subjects with high ' ( h i g h e r than mean 4 2 s .d. ol healthy controls) 
immunoglobul in levels 

IgG IgA IgM 
Total no. 

n 

No. of test patients with 
high Ig levels 6 (0.07)* — 33 (0 .40) #3 

No. of healthy controls 
with high Ig levels 2 (0 .05)* 3 ( 0 . 0 8 ) ' 2 (0.05) 40 

Comparing the proportion 
of children with high 
Ig in the two study 
gorups 

X2 = 0 .2205 6 .3806 16.0817 
P - > 0 . 2 (n . s . ) < 0 .025 < 0.005 

None of the subjects had values lower than mean - 2 s.d. of controls. 

•Proportions of subjects whose Ig levels arc greater than the mean + 2 s.d. are in parentheses. 

n.s . = Not significant. 
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Levels of immunoglobulins and immunocomplexes II 

Discussion 

We observed that the IgG was only slightly 
higher in pa t i en t s with joint pa ins than in 
controls . It is not known whe the r the produc-
tion of e leva ted i m m u n e complexes d e m o n -
s t ra ted in pa t i en t s with joint pa ins is at the 
expense of c i rculat ing IgG. Financial constra int 
did not permit the ident i f icat ion of the class of 
immunoglobu l in in the i m m u n e complexes . 

W e obse rved dep re s sed mean IgA levels and 
isolated def ic iency of IgA levels in five of the 
pa t i en t s with joint pa ins . Such depressed IgA 
levels have b e e n r epo r t ed in pat ients with 
f rozen shou lde r (Bu lgen et al.. 1978). T h e 
significance of this f inding in o u r s tudy is 
uncer ta in . T h e most c o m m o n l y associated 
d i sorders with dep re s sed IgA are a u t o i m m u n e 
d i sorders ( A m m a n & I l ong . 1971) including 
r h e u m a t o i d ar thr i t i s , systemic lupus e ry thema-
tosus . thyroidi t is pe rn ic ious anaemia and 
chronic act ive hepat i t i s . IgA synthesis is related 
to e f fec t ive thymic cont ro l (Lance t . 1975). 
T h y m e c t o m y in neona ta l life results in depress-
ed IgA levels in expe r imen ta l animals (Arnason 
el al.. 1964). It is possible that the depressed 
IgA p roduc t ion in these pa t ien ts is d u e to 
dep re s sed thymic activity o r the deve lopmen t of 
a u t o i m m u n i t y (All ison et al.. 1971). As was 
specu la ted for I g G . the possibility of increased 
se rum IgA c o n s u m p t i o n in the format ion of 
soluble i m m u n e complexes by pat ients with 
joint pa ins can howeve r not be ruled ou t . 

IgM levels were obse rved to be high in the 
pat ients with jo in t pains. IgM concen t ra t ion is 
known to be e l eva ted fol lowing con t inuous and 
direct e x p o s u r e to par t icu la te an t igens (Mat t e rn 
el al.. 1961; H o b b s , 1970) including malar ia 
(Abe le el al.. 1965; Wil l iams & McFar l ane , 
1970). T h e observa t ion of high m e a n IgM level 
in pat ients with joint pa ins in this s tudy is an 
indication of p rev ious o r cur ren t infect ions. It is 
not clear , howeve r , w h e t h e r the joint pa ins a re 
causally related t o infect ions. T h e pa t ien ts were 
all assessed clinically and found not to have any 
infection at t he t ime of s tudy. We d e m o n s t r a t e d 
a considerably higher concen t ra t ion of i m m u n e 
complexes in pa t i en t s with joint pains. In 
heal th, ant igen bound to an t ibodies in the 
circulation a r e rapidly e l imina ted . It is possible 
that in the cases of pa t ien ts with joint pa ins 
soluble ant igens, which are fo rmed as a result of 
parasitic infect ions such as malar ia , (Lamber t & 

l l o u b a . 1974) combine with the an t ibodies to 
form complexes in the blood circulation. T h e 
ret iculo-endothelial system may not be able to 
el iminate the f ree antigen or the complexes . 
These could d i f fuse into t issue, bind with f ree 
extravascular an t ibody and p roduce more in-
soluble aggregates that are incapable of diffus-
ing out . For example , t rapping of i m m u n e 
complexes have been demons t r a t ed in collagen-
ous joint tissues of immunized exper imenta l 
animals (Jasin. 1975; Fox & Glynn . 1975). 
Some of the immune complexes may however 
remain localized in the surface layers of 
cart i lage, l igaments and menisci ( C o o k e . I f i n d 
& Ziff , 1972; Hollister & Mann ik . 1974). T h e 
immune complexes activate complement which 
in turn causes the persisting inf lammat ion 
(Rawson and Tor ra lba . 1967; Hollister. Liang 
& Mannik , 1973). A n o t h e r explanat ion is that 
the complexes are formed by previously 
seques tered antigen that has leaked into the 
systemic circulation, or as a consequence of 
local a l terat ions in target tissues (hat render 
them susceptible to immunological a t tack by 
virus or viral products associated with the cell 
m e m b r a n e . Fur the r investigations a re neces-
sary to (a) de te rmine the class of immunoglo-
bulins present in the precipi ta ted i m m u n e 
complexes and (b) identify any possible 
infective agents that could predispose the 
pat ients to having joint pains. 
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