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Abstract

The Present study was aimed to estimate normal reference values of some
humoral immune indices such as Immunoglubulins (IgG, IgA and IgM) and
complement proteins (C3, C4) and cellular immune indices like the
percentage and absolute number of T-cells of healthy people with the age (20-
49) in the Basrah province center.

A single radial Immunodiffussion method was applied to determine the
concentration of 1gG,IgA,IgM,C3 and C4,while resetting quantification was
used to calculate the percentage and absolute number of T-lymphocytes.

According to the results of single radial Immunodiffusion test, IgG, IgM and
C3 means were significantly associated with sex of studied persons( P <0.05)
and not significantly with age . The higher values for IgG and IgM means
were observed in females compared to males. In contrast IgA and C4 means
values were statistically different (p<0.05) according to age of persons but
there was no effect for the sex on the IgA means.

The results of E-rosette test, revealed that there was significant effect (P
<0.05) for the sex and age on the percentage of T-lymphocytes .the statistical
analysis to absolute number of T-lymphocytes revealed that there was
significant(P <0.05) affected by the sex in case of females in contrast to males
in all age groups.

Keyword: reference value ,immunoglobulines ,complement components ,T-
cell, healthy people
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Introduction

In  clinical immunology, the
knowledge of immune system
components and their normal values
Is vital. In this field, many studies
have been performed (Kratz et
al.,1998 and Richie et al.,1998).

Reference values of
immunoglobulin's (1g) and
complement components (CCs)
might be different in each

population. These data are essential
for researches and making clinical
diagnosis in every population (Aksu
et al.,2004).

Usually, human subjects all over
the world show variations, albeit
little, in serum immune factor
levels, this could be probably due to
health, nutritional, environmental
and racial variation (Oyeyinka et
al.,1995). The  studies  from
different countries not only
indicate the presence of variation
in quantities of lymphocytes and
their subsets but also show that
reference ranges obtained from
studies in one population may
not Dbe used for another
population  although similar
methods were used (Webster et
al.,2003).

This reference ranges are crucial
for the establishment of the precise
diagnosis and prognosis. It is
suggested that different factors
such as environmental factors
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(infections, smoking and nutrition,

sex, age and race) may be
account  for  the  variation
between populations in lymph-

ocyte subsets (Adetifa et al.,2009).
The objective of the present study
was to establish reference values for
lymphocyte and immunoglobulin
levels (IgG, IgA ,IgM) complement
proteins (C3,C4) in healthy adults
people in Basrah province.

Materials and Methods

A total of (300) healthy
participants comprising (150) male
and (150) female aged from( 20-49)
years were enrolled in this study.
The participants were then
grouped into three age categories
group 1: (20-29) years; group 2:
(30-39) vyears; group3: (40-49)
years. The participants had to fill a
questionnaire regarding infection in
the past 4 weeks including viral,
bacterial, fungal, and other
pathogens, use of antibiotics in the
past 4 weeks and history of
medication, including analgesics, non-
steroidal anti-inflammatory agents,
anti-ulcer drugs, anti-hypertensive
drugs, and other cardiovascular drugs.
Subjects who reported a positive
history for any of these items were
excluded from this study.

Five milliliters of peripheral
venous blood was withdrawn from
each person and each blood sample
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1. Two ml

was divided into the following:-

of heparinized blood
was transferred into a sterile test
tube for lymphocyte separation.

2. Three ml of venous blood was used

to provide sufficient serum for
immunoglobulins (IgG, IgM, IgA)
and complement (C3, C4).

Lymphocytes separation: -

Depending on a density gradient
of lymphocyte cells, lymphoprep
was used to separate lymphocyte
from whole blood for in vitro testing
(Lefkovit,1997). Human thymus
derived lymphocytes (T-cells) were
detected via attachment of sheep
erythrocytes to specific receptors on
the cell membrane, a technique
known E-rosetting quantitation of
T- cells in a mononuclear
suspension done by (Jondal et
al.,1972) modification of methods
employed by some other .

Measurement of (IgG, IgA, IgM)
and Complement component(C3,
C4)

(SRID) was done by using plates
produced by (Lat.S.R.L-Via
Milano,15\F Kit), the wells were
filled with (5) microliters of testing
sera the sample diffuse radially
through gel and the antigen form
precipitin ring with the monospecific
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antiserum. The result can be

calculated easily from the table of

diameters provided with plates.
Statistical analysis

The present results were analyzed

by Superior Performance
Statistical Software (SPSS,
versionl7) program.

Results

In relation to the results of humoral
immune indices , data showed
significant differences ( P <0.05) in
the mean concentration of IgG and
IgM  between males and females,
where females were higher than
males While the total range for 1gG
was (659-2570) and (800-1800) of
the using kit, and the median values
of 1gG (1614.5) higher than those of
kit(1300) and the total range of IgM
was (58- 397) in comparison with
values of the using kit (60- 280). But
the median values (227.5) were
higher than the median of kit (170).

The mean concentration of IgA did
not show any significant differences
with the age and sex, but there was
a significant correlation between the
age and their concentration , as there
was an increasing in concentration
of IgA with age in both sexes. While
the total range was (87- 530) in
comparison with those of kit (90-
450), and the median of the recent
values (308.5) higher than those of
Kit(270).
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Whereas the concentration of
complement protein fragment C3
showed a significant differences
between both sexes , in the case of
the age effect there have been no
significant differences among age
groups, While the total range was
(61-208) in comparing with those of
the kit (91- 156) while the median
values of C3 (134.5)were higher
than median of kit (123.5).

While C4 did not show any
significant differences between both
sexes With an observation of a high
significant correlation (P <0.01)
between their concentration and age.
and the total range was (14-62)
when compared with those of Kit
(20-50) the median of the values of
C4 (38) were higher than the median
values of the kit (35) table(1).

Results related with measuring
normal values of cellular indices
representing absolute number and
percentage of T-lymphocytes, the
results recorded that there were a
significant  differences in  the
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percentage of T- cells between both
sexes ,also with an observation of
presence of significant correlation
(decreasing) between age and their
percentage, in addition the total
range of recorded data reached to
(50-84) , while the ranges of normal
values  reached to (68-
80).Moreover, the median values
(67) were lower than those of
normal values (74). Statistical
analysis also indicate that there was
a significant differences in the mean

of T-cells absolute number in all
females age groups . In males, the
results  didn't recorded any
significant difference in all age

groups but a decline (not significant)
was observed in their mean absolute
number. the total range of recorded
data reached to (50-84) , while the
total range of the recorded data
reached to (196.5-3021) and ranges
of normal values were (800-
2200).Moreover, the median values
(1609.125) were higher than those
of normal values (1500) table(2).
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Table(1): immunoglobulins levels and complement component in serum of
healthy people and comparison with normal values of using kit

Parameters | Sex N Mean + SD Total ranges | Normal values
and median | of using kit and
their median
IgG F 150 | 1482.44+508.543* | (659-2570) | (800-1800)
M 150 |1290.62+386.88* |1614.5 1300
Total | 300 |1386.53+461.19
IgA F 150 | 273.78+105.85 (87-530) (90-450)
M 150 | 257.82+114.809 308.5 270
Total |300 |265.80+110.526
IgM F 150 | 257.86+89.535* (58-397) (60-280)
M 150 | 235.76+91.989* 227.5 170
Total |300 |246.81+91.292
C3 F 150 | 135.23+43.770* (61-208) (91-156)
M 150 | 125.43+38.660* 134.5 123.5
Total |300 |130.21+41.74
C4 F 150 | 27.52+11.397 (14-62) (20-50)
M 150 | 26.32+11.242 38 25
Total |300 |26.92+11.317

Table(2): Percentage and absolute T-cells of healthy people and
comparison with normal values

Parameters | Sex N Mean + SD Total range and | Normal values
median of T-cells and
their median

T-cell% F 150 |68.31+5.83* (50-84) (68-80)

M 150 | 66.84+5.61* 67 74

Total 300 |67.58+5.760
T-cell F 150 1573.92+579.142 | (196.5-3021.75) | (800-2200)
absolute M 150 | 1355.51+442.87 1609.125 1500

Total 300 | 1405. £541.765
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Discussion
Humoral immune parameters
including immunoglobulins classes
such as (IgM, IgG and IgA) as
well as complement components
represented by ( C3 and C4) were
considered as useful parameters in
assessing  the  immunological
responses in human. A single
radial immune diffusion method
was applied to determine the
concentration of each fraction.
Concentration of (IgG, IgA, IgM)
and (C3,C4) have long been
recognized to vary from person to
person. 1gG and IgM were
showed a significant difference
between both sexes. thus, the
means of IgG and IgM in females
were higher than for males (p <
0.05) but not showed differences
with age. The higher levels of IgM
in three age groups agree with
previous studies, as some studies
found a relationship between the
number of X chromosomes and
IgM concentrations
(Grandbacher,1972 and Hatagima et
al .,1999).

while IgA level didn't show
any statistical significant
differences with sex but
correlation coefficient tests showed
a significant positive correlation

between age and serum IgA
concentrations (P<0.05) .
Cellular ~ immune  response
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including determination of the
percentage and absolute of T-
lymphocytes by using E- rosette
test to calculate the percentage
of positive E- rosette forming cell
(ERFC).Recent data documented
that there was no significant
difference between absolute counts
of T-lymphocytes in males and
females but only with age (P >
0.05). while the percent of T-
lymphocytes were showed
significant  differences between
both sex (p> 0.05). Results also
noted that there was a decreasing in
percentage of T-cells due to
acceleration of thymocyte
apoptosis by androgens and
profile the peripheral T-cells
collection (Olsen et al.,1998).
Variation in immune cell counts
may be due to gender and sex
hormones. Sex hormones can
affect the immune cell populations
in the indirect pathways like the

thymic  pathways (Ready et
al.,2002)

References

Adetifa, 1.M.O; Hill, P. C. and
Jeffries D. J .(2009).
Hematological values  from a

Gambian cohort—possible
reference range for a West African
population, Intern. J. of Lab.
Hematology; 31(6):615-622



Basrah Journal of Science (B)

Vol 32(2),281-289,2014

Aksu, G.; Geel, F.; Koturoglu ,
G., Kurugol , Z .and Kutukculer,
N (2004).Study of reference values
and biological variation: a necessity and
a  model for Preventive Medicine
Centers. Clin. Chem. Lab. Med. ; 42(7):
6-810.

Grundbacher, F.J. (1972). Human X
chromosome  carries  quantitative
genes for immunoglobulin M. Science,
176(32): 311-2.

Hatagima, A., Cabello, P.H. and
Krieger,H. (1999).Causal analysis
of the variability of IgA, 1gG, and
IgM immunoglobulin levels. Hum.
Biol.,71(2): 219-29.

Jondal , M.; Holm , G. and
Wigzell, H. (1972).Surface
markers on human T and B
lymphocytes. A large population of
lymphocytes forming non immune
rosettes with sheep red blood cells.
J. Exp.Med.136: 207-215

Kratz A, Lewandrowski , K.B.
(1998). Case records of the
ssachusetts  General  Hospital.
Weekly clinic pathological exercises.
Normal reference laboratory values.
N. Engl. J. Med.,339(15): 1063-72.

Lefkovits, 1.(1997). Immunology
methods manual : the
comprehensive source book of

techniques (vol.2) , Harcort Brace
and Company ,publishers .671-673

Olsen, N.J.; Watson; M.B,;
Henderson, G.S. and Kovacs,
W.J. (1998). Androgen deprivation
induces phenotypic and functional
changes in the thymus of adult
male mice. Endocrinology
;129:2471-2476.

Oyeyinka, G.O., Aiyedun, B.A,
Erasmus, R.T., Adewoye, H.O.,
Adetoro, O.0. and  Adedoyin,
M.A.(1995).Complement and
immunoglobulin  levels in llorin
Nigeria, and environ. Afr. J. Med. Med.
Sci., 24(1): 9-16.

Ritchie, R.F., Palomaki, G.E.,
Neveux, L.M, Navolotskaia ,O.,
Ledue, T.B and Craig, W. (1998)
.Reference distributions for
immunoglobulins A, G, and M: a
comparison of a large cohort to the
world's literature. J. Clin. Lab. Anal.,
12(6):371-7.

Rudy, B.J., Wilson C.M, Durako,

S., Moscicki, A.B., Muenz,
L.,ouglas, S.D.(2002). Peripheral
blood lymphocyte subsets in

adolescents: a longitudinal analysis
from the REACH project. Clin.
Diagn. Lab. Immunol.9(5):959-65.



Hamid, S, M. & Shani, W. S.

Determination of reference values of...

Webster, H.K., Kawali, Y., Haney,
and Ogawa E. (2003).Determination
of laboratory eferenceranges for
lymphocyte Immunophenotype

288

subsets in healthy adult Japanese
using flow cytometry. Asian. Pac. J.
Allergy Immunol. 21(3):161-9.



Basrah Journal of Science (B) Vol 32(2),281-289,2014

dblaa B plaual) palddY) & Adalil) g 4 olal) deoLial) <l pdigal A yall all yaas
8 _ywaull

@L&QJM;@J 9 Lala dale A

Bwasl) daala / o glal) A4S / BLiad) o gle o

4 ALY

Lo e lial) Laia¥) il pdige and dpmplal) dpma ) ail) i ) Adal Al all Caags
complement aciall Slisig y (IgMys IgA: 1gG) e liadl lid g fISIL dliciall 5 4kalsl)
LAN Sllaall aaall g & giall Apudll y Apeald) Alladlly Aliaiall 43 61801 (C4 5 C3) proteins

bl dilas S e 3(49-20) sera s slaal) palail) 8 4 sl

Single Radial Immunodiffusion 2 diall (5 kil celiall HLESY) 44 jla Caeadin
Creadinl Lain (C45 C3) aciall Slisis s (IgA5 19G LIgM ) Sl s gISU 580 53 (il
T-lymphocytes 4slill 4y slaalll LA 4, giall donill y glaal) 202l Clusl (E-rosette) 43

Jaee el ojiudl kil bl laEmyl ) el Gl Lo
CLYI A Lage i)Y @l Syl HSA) cp (P<0.05)ksixe B3I [gM 5C341gG S 5
L eday ald IgA 38 5 Jaxe Lal ¢ el ae 4 gina DA agiWare jedai al g ¢ 5 5SAlI (e SiSI
3S555 el G (P<0.05) (ssime L)) 2ms L of 081 ¢ Guinlly yaal) pa Ay sina 85 8
iy sina W5 b (sf C4 ety o Lei cppnsiall IS 3 yanll pa 3133 0 38 5 Jane o Jan 51 31 1A
el 5 C458 55 (o (P<0.01) (e 550 Il )) 2 5a 5 Adaa Bl pa (ppaaind) DS

& ( P<0.05)4ssine G5 3 35a g il xSl S88cE-rosette bl ailin Glaiy L Ay
6 sina (Ualiail) Lol 2ga s Aaada ga Greiad) SISy A A slaall) LA 2 siall dpacl
oeadl s g

slaia¥) (alai¥le 4l LAl aaiall celiall il g slKU cama jall ) dpalidall i)

289



