Irq J Pharm

Vol. ٧&٨, No.١, ٢٠٠٨

Assessment of serum immunoglobulin and complement components level
in patients with pulmonary tuberculosis
Imad A.J Thanoon*, Hani M. Salih**, Suhair M. Rashees***
*Department of Pharmacology, **Department of Pharmacology.
***Department of Clinical Pharmacy, College of Pharmacy University of Mosul

Received:
١٩.٦.٢٠٠٨

Accepted
١.١٢.٢٠٠٨

ABSTRACT
Objective: To assess , the serum levels of immunoglobulin IgG, IgM, IgA and , complement C٣ and
C٤ in patients with pulmonary tuberculosis at diagnosis and ٣ months after therapy in comparison to
age- matched healthy controls.
Methods: This case-control study was conducted at the Advisory Clinic for Chest and Respiratory
Diseases at AL-Fasalaa in Mosul City and the Department of Pharmacology –College of Medicine
University of Mosul during the period from December ٢٠٠٧ to April ٢٠٠٨. Forty newly diagnosis
patients with pulmonary tuberculosis were included in this study , with ٥٠ apparently healthy agematched subjects taken as a control . Initially from both the patients and the control group , blood
sample were taken and assay of serum immunoglobulin levels ( IgG, IgM, IgA) and complements (
C٣, C٤) was done using single radial immunodiffusion method using commercial kits. After ٣
months of therapy another blood sample was taken from the patients group and assay of the same
parameters was done .
Results :Initially , there was a highly significant increase in the serum levels of IgA, IgM, IgG and
complement C٣ in patients with active pulmonary tuberculoses with insignificant differences in the
C٤ levels in comparison to controls .
After ٣ months of therapy there was a significant reduction in the serum levels of IgM , C٣ with
insignificant reduction in IgG, IgA and C٤ concentration in comparison to pre- therapy stage . In
addition there was a significant differences in the serum levels of IgA, IgG, C٣ in comparison to
controls .
In conclusion Tuberculosis as a disease and anti- tuberculous therapy do affect the immune
system as reflected by the serum immunoglobulin IgA, IgM, IgG and complements (C٣, C٤) levels.
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اﻟﺨﻼﺻﺔ
ﺗﺤﺪﻳﺪ اﻟﻤﺴﺘﻮى اﻟﻤﺼﻠﻲ ﻟﻠﻜﻠﻮﺑﻴﻮﻟﻴﻨﺎت اﻟﻤﻨﺎﻋﻴﺔ واﻟﻤﺘﻤﻤﺎت ﻓﻲ ﻣﺮﺿﻰ اﻟﺘﺪرن اﻟﺮﺋﻮي
 ﻓﻲ ﻣﺼﻞ دم ﻣﺮﺿﻰ اﻟﺘﺪرنC٣, C٤  واﻟﻤﺘﻤﻤﺎت ﻧﻮعIgA, IgM, IgG  ﻟﺘﺤﺪﻳﺪ ﻣﺴﺘﻮى اﻟﻜﻠﻮﺑﻴﻮﻟﻴﻨﺎت اﻟﻤﻨﺎﻋﻴﺔ: اهﺪاف اﻟﺒﺤﺚ
اﻟﺮﺋﻮي ﻋﻨﺪ اﻟﺘﺸﺨﻴﺺ وﺑﻌﺪ ﺛﻼﺛﺔ اﺷﻬﺮ ﻣﻦ ﺗﻠﻘﻲ اﻟﻌﻼج ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ ﻣﻦ اﺷﺨﺎص اﺻﺤﺎء ﻣﻦ اﻋﻤﺎر ﻣﻘﺎرﺑﺔ ﻻﻋﻤﺎر
. اﻟﻤﺮﺿﻰ
 دراﺳﺔ ﻋﻴﻨﻴﺔ ﻣﻘﺎرﻧﺔ: اﻟﺘﺼﻤﻴﻢ
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: ﻣﻜﺎن اﺟﺮاء اﻟﺒﺤﺚ واﻻﻃﺎر اﻟﺰﻣﻨﻲ
ﺗﻢ اﺟﺮاء اﻟﺒﺤﺚ ﻓﻲ ﻋﻴﺎدة اﻻﻣﺮاض اﻟﺼﺪرﻳﺔ ﻓﻲ ﻣﻨﻄﻘﺔ اﻟﻔﻴﺼﻠﻴﺔ ﻓﻲ اﻟﻤﻮﺻﻞ وﻓﻲ ﻓﺮع اﻻدوﻳﺔ آﻠﻴﺔ اﻟﻄﺐ – ﺟﺎﻣﻌﺔ اﻟﻤﻮﺻﻞ ﻟﻠﻔﺘﺮة
.م٢٠٠٨  م اﻟﻰ ﻧﻴﺴﺎن٢٠٠٧ ﻣﻦ آﺎﻧﻮن اﻻول
: اﻟﻤﺮﺿﻰ واﻟﻄﺮق اﻟﻤﺘﺒﻌﺔ
 ﻣﻦ اﻻﺷﺨﺎص اﻻﺻﺤﺎء ﻣﻦ اﻋﻤﺎر واﺟﻨﺎس٥٠ ﺗﻢ ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ ادﺧﺎل ارﺑﻌﻴﻦ ﻣﺮﻳﻀﺎ ﻣﺸﺨﺺ ﺣﺪﻳﺜﺎ ﺑﺎﻟﺘﺪرن اﻟﺮﺋﻮي ﻣﻊ
 ﻣﻞ ﻣﻦ اﻟﺪم اﻟﻮرﻳﺪي وﺗﻢ٥ ﺗﻢ ﺳﺤﺐ، ( واﻟﻀﺒﻂ- ﻓﻲ اﻟﺒﺪاﻳﺔ وﻟﻠﻤﻨﺘﺴﺒﻴﻦ ﻟﻠﻤﺠﻤﻮﻋﺘﻴﻦ ) اﻟﻤﺮﺿﻰ. ﻣﻘﺎرﺑﺔ اﺗﺨﺬت آﻤﺠﻤﻮﻋﺔ ﺿﺒﻂ
 وﺑﻌﺪ. ﺑﺎﺳﺘﺨﺪام ﺗﻘﻨﻴﺔ ﺧﺎﺻﺔ وﺑﺎﺳﺘﺨﺪام ﻋﺪد ﻓﺤﺺ ﺧﺎﺻﺔC٣,C٤  ﻣﻊ اﻟﻤﺘﻤﻤﺎتIgA, IgM, IgG ﻗﻴﺎس اﻟﻤﺴﺘﻮى ﻟﻠﻜﻠﻮﺑﻴﻮﻟﻴﻨﺎت
.  ﻣﻞ ﻣﻦ اﻟﺪم اﻟﻮرﻳﺪي ﻟﻤﺠﻤﻮﻋﺔ اﻟﻤﺮﺿﻰ وﺗﻢ ﻗﻴﺎس اﻟﻤﻔﺮدات اﻟﻤﺬآﻮرة اﻋﻼﻩ٥ ﻣﻀﻲ ﺛﻼﺛﺔ اﺷﻬﺮ ﻋﻠﻰ اﻟﻌﻼج ﺗﻢ ﺳﺤﺐ
 ﻓﻲ ﻣﺮﺿﻰ اﻟﺘﺪرنC٣  واﻟﻤﺘﻤﻢIgA, IgM, IgG  ﻓﻲ اﻟﺒﺪاﻳﺔ آﺎﻧﺖ هﻨﺎﻟﻚ زﻳﺎدة ﻣﻌﻨﻮﻳﺔ ﻓﻲ ﻣﺴﺘﻮى اﻟﻜﻠﻮﺑﻴﻮﻟﻴﻨﺎت اﻟﻤﻨﺎﻋﻴﺔ: اﻟﻨﺘﺎﺋﺞ
. اﻟﺮﺋﻮي ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ
 ﻣﻊ اﻧﺨﻔﺎض ﻏﻴﺮC٣  واﻟﻤﺘﻤﻢIgM وﺑﻌﺪ ﺗﻠﻘﻲ اﻟﻌﻼج ﻟﻔﺘﺮة ﺛﻼﺛﺔ اﺷﻬﺮ اﻇﻬﺮت اﻟﻔﺤﻮص اﻧﺨﻔﺎﺿﺎ ﻣﻌﻨﻮﻳﺎ ﻓﻲ ﻣﺴﺘﻮى اﻟﻜﻠﻮﺑﻴﻮﻟﻴﻦ
 وآﺎن هﻨﺎﻟﻚ اﺧﺘﻼف ﻣﻌﻨﻮﻳﺎ ﻓﻲ ﻣﺴﺘﻮى.  ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻓﺘﺮة ﻗﺒﻞ اﻟﻌﻼجC٤ واﻟﻤﺘﻤﻢIgA, IgG ﻣﻌﻨﻮي ﻓﻲ ﻣﺴﺘﻮى اﻟﻜﻠﻮﺑﻴﻮﻟﻴﻦ
.  ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﻀﺒﻂC٣  واﻟﻤﺘﻤﻢIgA, IgG , اﻟﻜﻠﻮﺑﻴﻮﻟﻴﻦ
 اﻟﺘﺪرن اﻟﺮﺋﻮي آﻤﺮض واﻟﻌﻼج اﻟﻤﻀﺎد ﻟﻠﺘﺪرن ﻳﺆﺛﺮ ﻓﻌﻠﻴﺎ ﻋﻠﻰ ﺟﻬﺎز اﻟﻤﻨﺎﻋﺔ ﻣﻤﺜﻼ ﺑﺎﻟﺘﺎﺛﻴﺮ ﻋﻠﻰ ﻣﺴﺘﻮى اﻟﻜﻠﻮﺑﻴﻮﻟﻴﻨﺎت: اﻻﺳﺘﻨﺘﺎج
C٣, C٤.  واﻟﻤﺘﻤﻤﺎت ﻧﻮعIgA, IgM, IgG اﻟﻤﻨﺎﻋﻴﺔ

T

uberculosis (TB) is still a major health
problem in most developing countries and
its incidence is rising in many developed
countries.١ Humoral immunity has a role to
play in host defense against infection,
particularly of bacterial origin. The role of
humoral response in immunity to tuberculosis
is unclear and clinical studies have yielded
inconsistent conclusions,٢,٣ but recently it
has been widely recognized and utilized in
serologic
diagnostic
procedures.٤
.Information’s regarding immunoglobulin levels
in patients with TB is surprinsingly scant,٥,
and there are only a few reports about the
complement components and their important
role in the development of immunlogically
mediated inflammatory reactions.٦,٧ The aim of
this study is to evaluate the serum levels of
immunoglobulin
IgG, IgA and IgM, and
complements C٣ and C٤ in newly diagnosed
cases with pulmonary TB , initially and after
٣ months of standard first line therapy in
comparison to healthy controls.

Patients and Methods
The study was conducted in the Department
of Pharmacology College of Medicine and
the Advisory Clinic for Chest and Respiratory
Diseases at Al-Fasalaa in Mosul city from
December ٢٠٠٧ to April ٢٠٠٨. Patients were
selected according to certain criteria, which
included newly
diagnosed patients with
٢٠٠٨ Mosul College of Pharmacy

pulmonary TB (proved by sputum smear
examination and chest x-ray), cooperative and
compliant, accepting the follow up period, with
no other diseases
as hypertension, renal
disease, liver disease or diabetes mellitus,
and
all planned for the same first line
antituberculosis therapy.
Out of ٤٣ patients interviewed and examined
only ٤٣ included in the study of whom only ٤٠
completed the study. Also,
included ٥٠
apparently healthy subjects
taken as a
control group . Initially from both groups
(patients and control), ٥ml of venous blood
samples were taken at ١٠AM and assay of
serum immunoglobulin (IgG, IgA, IgM ), and
complements (C٣, C٤) was done by single
using
radial immunodiffusion method,٨
commercial kits . For the patient’s group, after
٣ months of therapy, another blood sample
was taken and assay for the same parameters
was done.
Each patient under study was given ٤
coated tablets (from Svizera labs, India ) in
the morning for the initial ٢ months of
therapy, and each tablet contained isoniazid
(INH) ٧٥ mg
, rifampicine ١٥٠mg ,
pyrazinamide ٤٠٠mg and ethambutol ٢٧٥mg
with
vitamin B٦ ١٠
mg daily. In the
subsequent phase of therapy each patient was
given INH ٣٠٠mg and rifampicine ٦٠٠mg with
vitamin B٦ ١٠mg .
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All values were quoted as mean +SD and a
p- value <٠.٠٥ was considered
to
be
statistically significant. Unpaired t-test was
used to compare results of patients initially
and after ٣ months of therapy with that of the
controls . Paired t-test was used to compare
results of patients in the pre and post therapy
stages.

Pre therapy stage
There was a highly significant increasein the
serum levels of IgG, IgA , IgM and C٣ in
patients
with
pulmonary
tuberculosis
(p<٠.٠٠١) in comparison to controls, while
complements C٤ levels showed insignificant
difference ( Table ١).

Post therapy stage

Results

By comparing values of parameters under
study before therapy and ٣ months after
therapy there was a significant reduction in the
serum levels of IgM and complement C٣ ,
with insignificant reduction in the serum
levels of IgG, IgA and complement C٤ (Table
٢).
By comparing values of parameters under
study in post therapy stage with that of the
control there was a significant differences in
the levels of IgG, IgA and complement C٣ with
insignificant difference in the levels of IgM and
complement C ٤ (Table ٣).

control group
Fifty-apparently healthy volunteers, were taken
as a control group . They were ٣٦ males and
١٤ females, and their ages varied between ٢٠
to ٧٠ years with mean+ SD of ٤١.٨+ ١٤.٢
years.

Patient group
Forty newly diagnosed patients with pulmonary
tuberculosis were included in this study . They
were ٢٩ males and ١١ females, and their ages
varied between ٢٠ to ٦٨ years with mean + SD
of ٣٩.٩ + ١٣.٤ years .

Table ١: comparison of the measured parameters between control and patient with tuberculosis
before therapy.

Mean + SD
Parameters
mg/dl)(

Control (n=٥٠)

Pre- therapy Patients (n=٤٠)

p-value

IgG

١٠٤٥+١٠١.٦٦

١٢٥٠+١٣٢.٧٤

<٠.٠٠١

IgA

٢٣٢.٧٨+٢١.٨٦

٢٧٦.٦٧+٢٥.٥٨

<٠.٠٠١

IgM

١٥٩.٧٢+٢٥.٩١

١٨٥.٦١+١٦.٦٧

<٠.٠٠١

C٣

١٩٨.٠٦+١٥.٢٧

٢٠٩.٠٩+١٨.٦

<٠.٠١

C٤

٣٦.٢٥+٤.٨٧

٣٧.٦٧+٥.٦٤

٠.٢٦٧(NS)
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Table ٢.: comparison of the measured parameters between patients with tuberculosis before and
after therapy

Mean + SD

Parameters
(mg/dl)

pre- therapy Patients

post- therapy Patients

p-value

IgG

١٢٥٠+ ١٣٢.٧٤

١٢٠٩.٠٩+١٠٩.٦٧

٠.١٥٩ (NS)

IgA

٢٧٦.٦٧+٢٥.٥٨

٢٦٨.٧٩+١٤.٥٣

٠.٠٨١(NS)

IgM

١٨٥.٦١+١٦.٦٧

١٥٦.٠٦+٢٤.٧٤

<٠.٠٠١

C٣

٢٠٩.٠٩+١٨.٦٠

١٦٦.٣٦+١٥.٥٨

<٠.٠٠١

C٤

٣٧.٦٧+٥.٦٤

٣٥.٩٧+٤.٠٨

٠.١٥٤(NS)

Table(٣ : comparison of the measured parameters between controls and patients with tuberculosis
after therapy
Mean + SD

Parameters
mg/dl)(

Control (n=٥٠)

Post-therapy Patients (n=٤٠)

p-value

IgG

١٠٤٥+١٠١.٦٦

١٢٠٩.٠٩+١٠٩.٦٧

<٠.٠٠١

IgA

٢٣٢.٧٨+٢١.٨٦

٢٦٨.٧٩+١٤.٥٣

<٠.٠٠١

IgM

١٥٩.٧٢+٢٥.٩١

١٥٦.٠٦+٢٤.٧٤

٠.٥٥١(NS)

C٣

١٩٨.٠٦+١٥. ٢٧

١٦٦.٣٦+١٥.٥٨

<٠.٠٠١

C٤

٣٦.٢٥+٤. ٨٧

٣٥.٩٧+٤.٠٨

٠.٧٩٧(NS)
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Discussion
Our data showed a significant increase in
the serum levels of IgG, IgA, IgM and
complement C٣ in patients with active
pulmonary TB before therapy in comparison
to controls ,and a significant reduction in the
serum levels of IgM and complement C٣
after ٣ months of anti TB therapy
in
comparison to pre- therapy stage.
Diagnosis of pulmonary TB is mainly
based upon the clinical, radiological and
bacteriological
evidence, however, a
serologic diagnostic test, would have
considerable
and obvious advantages ٩.
Information with regard the effects of
tuberculosis and antituberculosis therapy on
immunoglobulins and complements level were
scanty,old and with somewhat conflicting
data. The first study about the subject came
in ١٩٧١ by Alakcon- Sefovia and Fishbein ,
and there findings indicated a significant raise
in all ٣ types of immunoglobulin (IgA, IgG,
IgM )in comparison to healthy controls٤. Wong
and Saha (١٩٩٠) , reported a significant
increase in the serum levels of IgG and IgM ,
with no change in the IgA and complement
C٣ levels in newly diagnosed cases with
pulmonary TB ١٠.
Sharma and Coworkers , in a research
concerning cases with miliany TB, reported
a significant raise in the levels of IgG, IgA and
IgM
in the serum and broncho-alveolar
lavage fluid
(BALF) in those patients,
moreover the serum complement C٣ levels
and raised levels of IgG, IgA in the serum
and BALF persisted by the end of the ٩
months anti TB therapy.١١.
In keeping with our findings , Suzuki and
Colleages , in a study about the sequential
changes of serum acute phase receding in
response to anti- tuberculosis
reported a
significant
reduction in the serum
immunoglobulin levels after receiving therapy,
so as C- reactive protein and erythrocyte
١٢.
sedimentation rate (ESR)
The complement levels and in agreements
with our results , Sai Baba et al , reported a
significant Increase in the serum levels of
complement C٣ in untreated patients with
pulmonary TB in comparison to treated
٢٠٠٨ Mosul College of Pharmacy

groups of patients and healthy controls١٣.
Furthermore, Dubaniewcz and Sztaba –
Kanin, reported a significant elevations in
complements C٣ levels in active cases of
pulmonary TB in comparison to inactive
cases and healthy controls and a tendency
towards significant reduction in its level after ٢
months of therapy١٤.
Yildirim
and Colleages, assessed the
complement and immunoglobulin levels in the
serum and ascetic fluid in patients with TB
ascites in comparison to bacterial peritonitis
and malignant ascites . They reported an
increase in the serum IgM , complement C٣
and C٤ with an increase in the IgM , IgA , IgG
in the ascitis fluid of patients with TB ascites٧.
The elevated in the serum and ascetic fluid of
complements C٣ could be attributed to
several mechanisms , such as inhibition of
serum and ascetic fluid complement –factor
consumption and/or
improved hepatic
complement synthesis.١٥,١٦
A recent study by Dubaniewcz and
Coworkers in ٢٠٠٤ ,about immunoglobulin
parameters in pulmonary TB, reported a
significant increase in the serum levels of
IgG, IgA
and complements C٣, C٤ their
patients in comparison to healthy controls٣.
In ٢٠٠٥ a study conducted by Gupta and
Colleages , studied the serum level of IgG
subclasses in patients with active pulmonary
TB. They reported a significant elevation in
IgG١, IgG٣ with moderate raise in IgG٢.١٧
The elevation in the immunoglobulin levels
in patients with pulmonary tuberculosis,
reported in the present work may be
interpreted as a humoral response to
mycobacterial antigens.١٨
In conclusion tuberculosis as a disease and
anti-TB therapy do affect the immune system
as reflected by the levels of immunoglobulin
(IgG, IgA, IgM ) and complements (C٣ , C٤) in
comparison to healthy controls.
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