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There was a significant increase in the rate of synthesis of both albumin and globulin as a result of good adaptive
mechanism which prevent hypoproteinemia in children with genitourinary schistosomiasis from endemic areas in Edo
and Delta States, South Eastern Nigeria. Single radial immunodiffusion method and the Mantoux test were used to
evaluate serum acute phase proteins and delayed hypersensitivity skin assay. While the Nytrel filter method of World
Health Organization was employed in the countin§alfistosomhaematobiunova and the serum inhibitory factor to
leucocyte migration was determined in accordance with WHO specifications with modifications in the preparation of
the two antigens and a mitogen - BCG, IMV and PPD. Results were interpreted statistically using spearman’s coeffi-
cient of correlation and regression analysis. Complement factors present in circulating soluble immune complex and
complement dependant cell mediated and killed schistosomulact@ased with increase in numbesdfaematobium

eggs while @(C;C) products increased with severity of infection. There was an acute phase response to tissue damage
by all stages of schistosomes and inflammatory response of immune competent cells against schistosome antigens from
eggs and worm organs, which resulted to increase in transferrin. It was suggested that the heat labile leucocyte migration
inhibitory factors were present in the ser&diaematobiurmfected children, and there was a reduced negative skin
response to tuberculin antigen in the infected children. These facts establish the possession of adequate functioning of
the cytotoxic CD8T lymplocytes in the infected children. The heat labile migration inhibitory factors are products of
immune complexes which when activated by complements result to patechial haemorrhagic manifestations. Leucope-
nia, atypical lymphocytes and plasma cells were observed in the blood which are characteristics of children who have
experienced previous attack®fhaematobiurnmfection.
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Introduction trickle of anecdotal evidence of the infectivity of the parasite
Most studies orSchistosoma haematobitame on the level supplied by case reports of individual from non-endemic ar-

of epidemiology, pathology, biology, control and prevention. eas who became infected after only a short term exposure
However, immunology of genitourinary schistosomiasis in re- (Warren 1973).

lation to urinary egg count among Nigeria school children hasDuring infection patients undergo immunologic modulation,
not been fully studied. Available information on the immuno- which results to decrease inflammation around the eggs, and
logical studies of urinary schistosomiasis by Lucas and Borosthis allows patients to survive up to chronic stage of infection
(1992) and Newaet al (1992), on experimental animals are (Boroset al1975). The evasion of penetrating schistosomula
inconsistent and focused attention on a few indices. from the destruction of eosinophils and non-specific antibody

The belief that immunity is a major factor controlling the preva- of the host activates the macrophage, as further defensive

lence and intensity of schistosomiasis in men is a deep seate'a]aChan'sm (Olds and Ellner 1984). The importance of mac-

one. It seems impossible to most observer that subjects ir{ophage In schistosome infection derides from increased

endemic areas who are exposed to infected waters are n(ss[ecretlon of granule-poietic colony stimulation factor (CSF)

constantly re-infected. Furthermore, there is a continuousfrom_ monocyte-macrophage and Iymphocytgs ,(B,O“n and
Robinson 1977; Vermaat al1979). Schistosomiasis is asso-

*Author for correspondence ciated with a significant decrease in the bacteria-phagocytic
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Table 1
Mean serum levels of total proteins albumin and globulin in schistosomiasis infected children and control
Subjects No. Total proteins Albumin Globulin
examined (9/100ml) (9/100ml) (9/200ml)
Control 50 7.33+0.62 2.96+0.38 2.60+0.45
Lightly infected children
(<50 eggs/10ml urine) 75 7.02+0.41 2.54+0.15 2.48+0.42
Heavily infected children
(>50 eggs/10ml urine) 75 5.49+0.61 2.15+0.32 1.96+0.43
Control and heavily infected compared 2.40<0.02 1.50<0.01 0.40<0.30
Control and heavily infected compared 3.10<0.01 9.60<0.02 1.40>0.02
Lightly infected and heavily 0.60<0.02 1.00<0.03 2.30<0.02

infected compared

index of macrophages due to reduced proportion of cells enCounting of S.haematobium eggighly turbid or
gaged in phagocytosis (Wellhansen and Boros 1981). Thehaematuric urine sample were diluted appropriately with nor-
objective of this study was to investigate the immunobio- ma| saline or phosphate buffered saline of pH 7.2 before count-
logical effects ofS. haematobiuron children with chronic  ing of S. haematobiureggs. Nytrel filter was used to count
genitourinary schistosomiasis. the eggs microscopically in accordance with World Health

Materials and Methods Organization (WHO 1983).

Two hundred primary school children frd haematobium Serum. In.h!bltory factor to leucocyte migratiorhe
endemic areas were enrolled in the study. These children werg®erim inhibitory factor was based on the Hudson and Hay

5-15 years old, comprising of 75 lightly and heavily infected (1976), with slight modificgtions by inf:luding bgth the sera of

. . . . test and control children in the solution used in the prepara-
children. Their sexes were in equal ratio in each category. tion of the antigens and mitogen (BCG, IMV and PPD).
Controls.There were 50 primary school children whose ages
were within 5-15 years old and were sex matched with the
infected children. These were all apparently healthy and

immune fromS. haematobiuror any other blood helminth

The walls in migration chamber contain cut capillary tubes
topped with medium or antigen - sera medium solutions. These
were done in duplicates. About one volume of 1 in 50 of each
_ _ antigen prepared was mixed with equal volume of 1 in 50 of
infection. both test and control sera each. Then the percentage migra-

Blood collection.Consent were sought from both par- tion due to the presence of antigens and sera were calculated

ents and teachers before blood was drawn from each oPY Using:
their children. About 10ml of venepuncture blood was MIS = Ms 100
drawn from each child and 5ml placed on clean plane glass Mc 1

container till refraction for serum operation. Where MIS is the migration index in the presence of antigen

Exclusion of other parasite®lasmodia, trypanosomes and serum, Ms is the sera of the migration in the presence of
and blood micro filarial agents were all included by thick smear antigen and serum solution and Mc is the sera of migration in
stained with Geimsa of pH 7.2. This was examined under x40medium (15% foetal calf serum).

and later confirmed under x100 objective lens using light mi- Delayed hypersensitivity skin assay using Mantoux
croscope. test.The administration of Mantoux test was through injec-
Serum acute phase proteir&rum acute phase protein tion of 0.1ml (5 tuberculin units-TU) of phenol-preserved and
like the G ,C:C, transferrin, C-reactive proteires,;2-macro-  Tween-80 stabilized purified protein derivative (PPD) using a
globulin, haptoglobulin and caeruloplasmin were determined plastic insulin syringe and gauge 27 steel needle. The injec-
and evaluated using single radial immunodiffusion method oftion site was the middle third of the anteromedial aspects of
Manciniet al(1965). the left forearm. Each vial of 10 dose of PPD was used up
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Table 2
Distribution of acute phase proteins amongst children with urinary schistosomiasis
Subjects No. 3C C, c- reactive Caeruloplasro-2-macro  Haptoglobul in - Transferrin
examined (mg/100ml) (mg/100ml) proteins in (mg/100ml) globulin (mg/100ml) (mg/100ml)
(mg/100ml) (mg/100ml)
Control 50 98.36.5 19.86.2 1.20.1 30.85.2 23.20.1 70.242.1 197.231.0

Lightly infected children 75 10811.2  2%12.1 3.1#1.1 33.46.2 25.21.2 88.858.2 1829.6
(1-50 eggs/10ml urine)

Heavily infected children 75 147.5 12.6 6.3 3.130.2 32.35.4 26.34.3 94.360.2 1726.5
(>50 eggs/10ml urine)

Control and lightly 3.6<0.02 0.30>0.02 6.0<0.01 1.4 >0.02 2.1 <0.02 0.7>0.1 1.2 >0.03
infected compared

Control and heavily 6.2<0.02 4.2<0.01 7.3>0.01 09>0.02 2.0<0.01 1.2>0.1 1.9<0.01
infected compared

Lightly infected and 1.0>0.01 2.4<0.02 24<0.02 01>001 14>0.1 1.2>0.01 1.6 >0.2

heavily infected compared

before the next was opened. The result was read at thanda-2-macroglobulin were compared. Significant differ-
third day after administering the injection and children were ence also existed between the lightly infected when the
instructed not to scratch the site/ point of the injection. Themean values of and C- reaction protein were compared.
results were read as follows: an induration measuring zero t&€- reactive protein and-2-macroglobulin showed a
4mm was interpreted as negative, 5mm to 9mm as intermediatmarked correlation with eggs counted (r = -0.16, p<0.005,
and above 10mm as positive. r=-0.15, p<0.005), respectively. Both C-reactive protein
Statistical methodsResults were interpreted using and haptoglobulin were detected in 26 (52.0%) and 12
Student's t-test, Chi-square JXest, Spearman’s Coefficient (24:0%), respectively from the control.

of Correlation and Regression analysis. Table 3 shows the leucocyte migration index from control,
lightly and heavily infected children, vis-a-vis the serum
inhibitory substances, using tuberculin purified protein
Table 1 shows the mean serum levels of total proteins, albuderivative antigen, with either pooled sera from control,
min and globulin in genitourinary schistosomiasis infected lightly and heavily infected, or heat inactivated pooled
children and control. The mean value of total proteins reducedsera from heavily infected. Migration index of leucocyte
significantly among the heavily infected children and lightly from control was significantly decreased by the addition
infected children when compared with the control. This was of sera of children with either lightly or heavily infected.
not the case when heavily and lightly infected were comparedThe addition of sera from heavily infected children showed
There was a marked reduction of mean albumin level comparhighest migration index. The migration index from control
ing lightly infected with control, lightly infected with heavily was highest in the presence of inactivated pooled sera.
infected and control with heavily infected. The mean serumOnly the sera from heavily infected children imparted a
globulin level was not significantly reduced, comparing con- marked reduction in the mean migration index of leucocytes
trol with lightly infected but there was a significant reduction from lightly infected, and mean migration index of
when globulin level in heavily infected was compared with leucocytes from heavily infected.

gontrol and lightly infec.ted. Ther.e was no signifigant correla- Table 4 shows the result of purified protein derivative (PPD-
tion between total protein, albumin and globulin with egg ,CoumMantoux skin test) on both the control and the infected

(r=2.1,p>001;r=04,p>0.02andr=2.0,p>0.20)in thatchildren— both treated and untreated. The result revealed
order. marked increase in mean diameter of induration - Mantoux
Table 2 shows the distribution of acute phase proteinsskin test reaction, in the heavily infected when compared
amongst children with genitourinary schistosomiasis. Sig- with the control and in the lightly infected, when compared

nificant difference existed between the infected children with the heavily infected before and after treatment. Out of 55
and the control when the levels ofGC C-reactive protein  untreated and 70 treated infected children, 11 and 13 chil-

Results and Discussion
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Table 3
The leucocyte migration index from control, lightly and heavily infected children compared to the serum inhibitory
substances

Sources of sera Control Lightly infected (1-50 eggs/10ml urine) Heavily infected (>50 eggs /10ml urine)
No. Mean % age No. examined  Mean % age migration  No. examined Mean % age
examined  migration index of (n=75) index of leucocytes (n=75) migration index of
(n=50) leucocytes from from lightly infected leucocytes from

control heavily infected

i) Foetal calf serum 10 65.7+1.20 15 61.5+4.30 15 57.9+6.10

ii) Sera from control children 10 60.5+10.1 15 58.3+8.40 15 52.3+7.20

iii) Serafrom lightly infected 10 54.1+9.40 15 56.2+9.20 15 48.2+5.30

iv) Serafrom heavily infected 10 42.2+8.30 15 48.9+10.4 15 33.1+10.2

v) Heat inactivated sera 10 72.8+5.20 15 60.1+8.30 15 55.5+3.40

from heavily infected

Comparison

iandii 1.3>0.01 0.2>0.01 1.2<0.20

i and iii 2.4>0.02 0.4>0.02 1.4<0.01

iand iv 7.3<0.01 1.2<0.04 7.2>0.10

iand v 0.4>0.10 0.4>0.10 0.5<0.02

li and iii 1.2>0.01 1.6>0.01 0.2>0.01

liand iv 34<0.01 0.1<0.02 0.4<0.02

liand v 51>0.01 2.1>0.01 0.3>0.02

iiiand iv 1.0<0.01 1.3<0.02 0.1<0.03

iiiand v 1.2>0.01 1.0>0.01 1.1>0.01

ivand v 3.2<0.02 3.2<0.01 2.3>0.01

dren, respectively had their Mantoux skin test negative byet al (1990) and Husseiet al (1993) that the presence of
having the diameter of their skin reaction less than 4nfm (X  complement factors (C1q,@nd G) in circulating soluble
4.15, p>0.01 and3%2.21, P > 0.01, respectively). While 17 immune complexes and in complement dependent cell
out of the 50 uninfected control children showed negative mediated kill schistosomula.

skin reaction. The correlation coefficient of the skin reaction However, none of the studies did relate complement fac-

diameter of Mantoux test and eggs counted using tuberculingrs and other acute phase reactants to number of eggs of
PPD antigen showed a significant positive result (r = 0.26,schistosoma. This study has established thate€reases

P< 001) While the correlation coefficient of skin reaction di- with increase in the number gchistosom@ggs; while
ameter of Mantoux test and leucocyte migration index usingc, (C,C) products increase with severity of genitourinary
tuberculin PPD antigen showed a negative result (r = 0.41schistosomiasis. This has tallied with the works of Santoro
P>0.02). et al (1980) who detected an increase igd @mongst
heavily infected children witts. mansoniA factor of
complement activation bgchistosomantigens was be-
dIieved to have been responsible for the decreageh@
increased ¢C levels vis-a-vis number of eggs excreted and
{he release of proteinase enzymes by schistosomes. This
reacted directly with complements’ factor, which resulted
in hypocomplementemia.

There was loss of protein from the urine of schistosome
infected children as reported by Ukwaratal (2001) yet,

the mean values of the total protein in both the lightly an
heavily infected children still falls within the normal refer-
ence range of (6.7-8.2 )g / 100ml. This could be as a resul
of good adaptive mechanisms, which prevent hypopro-

teinemia in genitourinary schistosomiasis patients in the _ _ _
form of increase in the synthesis of albumin and globulin. Irrespective of the severity of the disease, yet remarkable

The mean synthesis of these protein have been observe@ecrease in transferrin was observed when heavily infected
in this study to be significantly higher in the heavily in- children were compared with the control.

fected children when compared with the lightly infected This observation could be due to acute phase response to
children and control. It has been established by Rasheetissue damage by all stages of schistosomes that affected
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human. The penetration of the skin by cercariae damaged the Table 4

skin, while schistosome adults adhered to red blood cellsPurified protein derivation (PPD - Mantoux skin Test)
(RBC) and subsequently lysed the RBC. The lysed RBC, thus on control, an®. haematobiunmfected children
released iron which then bound with transferrin. This was (treated and untreated)

then passed directly into the developing erythrocyte to formgyiects No. Mean diameter Mean diameter
haemoglobin. examined (mm) of (mm) of

Mantoux skin  Mantoux skin
testin treated testin untreated

In the alternative, the observed low level tranferrin could
be due to schistosome eggs which destroyed the tissues

children children
during circulation or inflammatory response of immune
. . . Control 50 4.8+ 2.5 4.0£2.0
competent cells against schistosome antigens from eggs’ .
and worm origins. The bacterial infection was a result of Ll'gggy'”fefltgdl , 75 5.2t 34 4.4+ 3.3
low transferrin level added to reduce efficiency of phago—( i -eg.gs mi urine)
cytic cells at the late acute and early chronic stages ofi€avily infected 75 8.£5.6 7.6£5.2

schistosomiasis. This is supported by the fact that trans-(>50 eggs/10mi urine)

ferrin is an iron-binding protein in serum. Low level means Control and lightly >0.02 >001

that free iron is abundant for use by bacteria i.e. iron forInfectGd compared
their multiplication. Control and heavily >0.01 >0.01

) _ o _infected compared
Haptogblobulin was observed to increase with increase mLightIyinfected and <0.02 <0.04

number of eggs. Haptoglobulin is known to bind free haemo-peqyily infected compared
globulin which is then degraded for iron to be saved in the
liver. Stites (1980) showed that a high plasma haptoglobulin

concentration occurred non-specifically as a part of acutetherefore caeruloplasmin increase, during genitourinary schis-
phase reaction during acute inflammation. This work confirmedtosomiasis was obvious, given the possible increase in immu-
inflammation superceding haemolysis in genitourinary schis-nological reactions by immune competent cells against schis-
tosomiasis. tosome antigens.

C - reactive protein (CRP) was observed to increase in themmune modulation of host immune systems against schisto-
infected children when compared with control. This was as asome antigens, to permit adult schistosome worms existed
result of inflammatory response to schistosome antigensand has been established by high serum concentration lym-
Although, it was observed that, CRP reduced insignificantly phokines being associated with acute intestinal schistoso-
in the lightlyS. haematobiurmfected children as compared miasis (Roberet al 1993) and a low level of lymphokines
with the heavily infected. The explanation for this could be asassociated with chronic stage of intestinal schistosomiasis
a result of more complement activation by CRP in heavily (El Missiryet al1994).

infected. To date, inhibitory substances to leucocyte migration in

This CRP, is known to initiate alternate pathway of comple- the serum ofS. haematobuinnfected patients have not
ment activation (Stites 1980) and expected to be signifi-been determined. This work has established that leuco-
cantly higher in heavily infected than lightly infected as cyte migration inhibitory factors are present in the sera of
an inflammatory response to higher number of eggs laidS.haematobiurchildren. This was because the sera from
by schistosome adults. Nonetheless most of the CRP proboth lightly and heavily infected children significantly re-
duced were observed to have been consumed at a fasteluced the migration index of leucocyte when compared
rate in heavily infected by alternate pathway of comple- with the sera from the non-infected control. The result
ment activation. showed the presence of serum factor(s) particularly in

Botha-2-macroglobulin and haptoglobulin were observed to €avily infected children prevent phagocytes from mov-

increase significantly amongst the infected children whenind ©ff the sites of infections. This augmented inflamma-
compared with schistosomiasis free controls. This can beiOn: Phagocytosis and granuloma formation. It increased

explained in line with inflammatory response to schistosomal®Ucopenia from the peripheral blood counts. Acute phase
antigens. proteins and other serum factors had contributed to this

) ] ) ) inhibition of leucocyte migration, since high concentra-
Stites (1980) opined that caeruloplasmin could function as aNion of C-reactive protein was suppressivaninitro lym-

oxygen-radical scavenger in inflammatory circumstances an%hocyte responses (Stites 1980). Incubation of sera from
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S.haematobiurmfected pupils at temperature of &&or Hudson L, Hay FC 197fractical ImmunologyBlackwell

30 min did not significantly inhibit migration of leucocytes Scientific Publication Oxford, London, Edinburge,
in the control and infected children. This showed that Melbourne.

leucocytes migration substance is likely to be a heat labileHussein M M, Ahmed M M, Fayed 1993 Intestinal schistoso-
protein. Inhibitory tendency was high amongst the heavily miasis.J Egypt Soc Parasit@3769-773.

infected, since this category was exposed to constant rekucas N W, Boros D L 1992 Utilization of fractioned soluble
infection and therefore immune complexes were excessively  egg antigens reveals selectively modulated granuloma-

formed due to production of excess antibodies. The im- tous and lymphokine responses during murge
mune complexes with inherent activation were responsible  mansonilnfect Immur603209-3216.
for haemorrhage. Mancini G, Carbonava O A, Hermans J P 1965 Immunochemi-

Negative skin response of genitourinary schistosomiasis in ~ Cal uantitation of antigens by single radial immunodif-
children to tuberculin antigen was markedly low. This was  fusion.Immunochemistrg 235-259.

contrary to the opinions of Wilkin and Brown (1977) who Newar O, Akridge R E, Hassan E, El-Gazar R, Daaghty B L,
showed a reduced positive response to tuberculin strepto- ~ <€MP WM 1992 The effect of zinc deficiency on granu-
coccal antigen among. haematobiuninfected Gambians. loma formatlon, I|\./erf|bro.s|s.and antibody responses in
This study affirmed a reduced negative skin response in the ~ €XPerimental schistosomiasism J Trop Med Hyg7
infected children and was a factor of adequate functioning of 259-264. _ _
T- lymphocyctes in these infected children. Skin reaction wasC!dS G_R’ Ellner J J_ 1984 Modulation of macrophage acti-
observed to increase in largeness of diameter of induration ~ Vation and resistance by suppressor lympocytes in
amongst the heavily infected when compared with lightly in- ~ €hronic murine schistosoma infectiahimmunoll33

fected children. This was as a result of high amount of lym- 2720-2724. .
phokines and immune complexes (leucocyte migration inhibi-Rasheed S M, Khashaba A, Madwar M A, Rafik M M, Abdul

tor) in the serum of the heavily infected. Fadi A A, Shash A M 1990 Correlation between circulat-

. L _ ing schistosomal antigen, schistosomal complement
The high amount of serum migration inhibition lymphokines C and intensity of infection] Egypt Soc Parasit@0

and immune complexes retained more leucocytes (phagocytes) 133-139.

at. the site of tubgrculm pgrlflgd protgln dgrlvatlve injection o 1ot N. Butterworth A E, Kiman T, Fulfor AT, Dunne D N,
Wlth the resglta_nt mc;rease in skin reaction d|§meter. Pgst treated Ouma J H, Sturrock R F 1993 Immunity after treatment of
sc_:hlstosom|§5|s ch|.ldren showed more positive andincreased 4 schistosomiasis: association between cellular re-
diameter of |ndurat|_on to Mar_wtoux skin test when compared sponses and resistance to reinfectimfiect Immunol

to the untreated children. This was as a result of the second 614984-4993.

injection of tuberculin (PPD) acting as boost. Santoro F, Prata A, Castro N, Capron A 1980 Circulating
antigens, immune complexes angl@evels in human
schistosomiasis: relationship wigh mansonegg out-
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