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Materials-

3.1 Geographical Uniqueness 

India is a vast country with wide density of population. North Bengal, a 

: part of one of theN orth Eastern States of India consisting of quite·a few different 

ethnic groups. 

Geographicaily it can be divided into three distance zones running North 

to South. These are mainly as follows: a. The Hills, b. The Terai and c. The 

plains. The racial groups belonging to different ethnic population are composed 

of different elements of great diversity of different creeds, customs and even 

different colours. 

The three principal groups of population belonging to Mongoloid origin of 

North Bengal and adjoining areas are 1. Hill tribes, 2. Kirati complex and 3. The 

· Rajbansis~ 

Ecologically, the Hill tribes and the Kirati complex are the native of 

Darjeeling district and Dooars of Jalpaiguri district, dwelling,mainly at altitude 

of 1,500 ft. to 8,500 ft and above, while Rajbansis are the permanent residents of 

plains of North Bengal. 

Racially the different groups of population are the descendants ofMongolian 

stock (Dalton, 1872; Moris, 1933). 

1. Hill tribes : The Himalayan people scattered among the many high river 

· valleys. They are mainly represented by Sherpa, Bhutia and Lepcha. All these 

Himalayan people have their origin from the Mongolian stock. According to 

their linguistic position the Hill tribes belong to the Tibeto-Himalayan groups of 

Tibeto-Chinese family, but now they speak mostly in Nepali (Das et al, 1966) .. 

a. Sherpa : They are the most famous among the Hill tribes. Despite 

their close affinity with the Tibetans, they feel as much Nepali as many other 

· · people. Sherpa society is divided into a number of exogamous clans like 
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Pankarma, Gole, Mopa etc." So a person mast marry out~ide his or her Clan, 

exogamous with the clan but endogamous within cast. Sometimes fraternal 

polyandry is also found among the Sherpas. Cross cousin marriage.is not allowed. 

b. Bhutia : The ·term Bhutia is applied to all the Tibetan races being 

derived from 'Bhot' the Indian name for Tibet. They don't practice the polyandry 

and cross cousin marriage. However, they are endogamous within their caste. 

c. Lepcha They call themselves as "Rong". Their physical 

characteristics stamp them as being members of the Mongolian race, while certain 

peculiarities of language and religions render it probable that the tribe is a very 

ancient colony from Southern Tibet (Dalton, 1872). Socially they are divided 

into different clans, a few are Sadamu, Sompome, Simick, Namchu, Rongong, 

Fudong, Forning, Karthack etc. and the marriage system is exogamous within . 

clans and endogamous within caste. 

2. Kirati Complex : Kirati people mainly residing in hills and few in plains, 

more commonly known as Rai, Limbu, Magar and Gurung form together one of 

the largest single ethnic groups. As many as they are further subdivided into a . 

number of smaller clans or a tribal units. 

a. Rai : The term Rai means 'headman' but over the years become the 

popular genetic term of reference for an entire ethnic subgroup (Bista, 1980). 

The social structure of the Rai tribe includes a number of clans like Chamling, 

Thulong, Yakha, Hamkhim etc. The clans in turn may be further subdivided into 

kindred. Ideally all marriages are monogamous. 

b. Limbu : Limbus are the descendants of great Mongolian family and the 

. earliest reference was made in Visnupuran (Dalton, 1872). They are further 

divided into different clans like Yangdanbay; Lahuti, Thabay etc. Marriage system 

is strictly exogamous within clan, monogamous and patrilocal. 

c. Tamang : They maintain a belief that they originally caine from TibeL 

Tamang means Horse traders. Now a days they are well settled in Darjeeling and 
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adjoining areas. The-entire community ofTamang isverticallydivided·into·several 

clans like Bomjan, Yonzone, Walba, Moktan, Ghising etc. Marriage·is exogamous, 

each clan member_can intermarry with any other clans except his own-and·mothers 

clan. Polyandry is absolutely forbidden. 

d. Gurung: A Gurung cm;nmunity is broadly divided into two main groups 

known as 'Char-jaata' literally mean four clans and 'Shorrah- jaata' of sixteen 

clans. Again each are subdivided into several clans like Ghaley, Ghonde, 

Lamichane etc. The two groups do not intermarry under normal circumstances, 

· they are strictly endogamous ~nits divided strictly into exogamous clans. They 

are monogamous. 

e. Magar : They believed their original home was Bara-Mangarant-which 

includes a major part of hill districts of Nepal. But this is a question of dispute 

(Bista, 1980). Now they are well settled in Darjeeling district and adjoining areas. 

Magar tribes consists of number of clans like Alley, Rana, Thapa etc. Magar as 

an ethnic group are endogamous and exogamous within a clan. A few Magar 

women do marry outside the group but men unlike Chettri or Brahmins almost 

always marry within the group (Bista, 1980). 

3. Rajbansis :They constitute relatively large and dominant group of the people 

living in the plains of North Bengal, namely, Jalpaiguri, Coach Bihar and Wesf 

Dinajpur. They have been offered to as 'Koch' or 'Koche' as this is said to be their 

historical and original home (Rishley, 1891 and Sanyal, 1973). According to 

Rishley (1891) and Dalton (1872), the Rajbansis have originated from Dravidian 

stock with suspected admixture of Mongolian bl<;>od. They are divided into 

different clans like Roy, Koch, Singh, Mech, Rai-Burman, Barman etc. Marriage 

as a rule monogamous,_ exogamy and polyandry by either sex is not tolerated. 

We tried to include all the groups in an equal proportion. The investigated groups 

are represented in the following flow chart. 
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Flow Chart showing Mongolian groups and 

subgroups of North Bengal and adjoining areas 
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3.2.1. Patients witli pulmonary tuberculosis 
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A total-of 168 unrelated sporadic patients with active pulmonary 

tuberculosis attending the out patients chest ward of the North Bengal Medical 

College, Darjeeling for a period of over four years and admitted in the S.B. Dey 

. Sanatorium, Kurseong, Darjeeling were considered for the study. Detailed record 

as well as the history of the treatment of each patient was completed through 

data information sheet and followed up carefully for more than a year. Subjects 

belonging to the same socio-economic status and ethnic background were treated 

as controls. The average age of the patients were 35 ± .08 years. The ratio of 

male and female was 10:3. 

According to the radiographic extent, the disease was classified as unilateral 

limited (UL), bilateral limited (BL), unilateral extensive (UE) and bilateral 
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extensive (BE) lung lesions. The disease was considered "limited" if it involved 

· less than one third of the lung fields in a hemithorax and "extensive" if the lesion 

were more profuse. 

Patients were also classified according to their response to chemotherapy. 

Those who responded to the first line anti-tuberculosis chemotherapeutic agents 

(i.e. combination of isoniazid, rifampicin, pyrazinamid and streptomycin or 

ethambutol) were classified as drug responders. Response to treatment was 

defined as clinical and radiologi\ improvement with disappearance of AFB in 

the sputum or smear examination within three months regimen and who 

consistently has AFB positive sputum smears for at least three months were 

considered to having drug failure. All the patients are hospitalized to ensure 

drug compliance. 

Out of thel20 patients enrolled for the study 79 were AFB+ and 41 were 

AFB-. 

3-2.2 Patients with Pleural Effusion 

A group of 48 patients were taken who had moderate to massive 

pleurisy with effusion. The details of the clinical groups of patients included are 

depicted in table. 

3.2.3 Healthy controls 

A total of2,8!Zo_ unrelated healthy individuals formed the control group 

from the same endemic area. The patients and controls belonged to the same 

region. Immediate blood relations of both patients and controls were not taken 

for the study. The controls were excluded for any family history of tuberculosis 

or related diseases. 
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3.3 Diagnosis 

All patients (pulmonary tuberculosis and extra pulmonary tuberculosis) 

were diagnosed according to the standard clinical parameters -.which include 

sputum/sme~ culture examination, X-ray chest investigation and clinical features. 

Bacteriology 

Sputum smear microscopy was readily done to all patients who have 

pulmonary tuberculosis. ·spontaneously produced sputum was the specimen of 

choice. P~omptly 0.1 to 0.2 unconcentrated sputum was aspirated and slowly 

. spreaded 2-3 drops of the liquid uniformly on a slide to make a thin smear. The 

smear was fixed at 80°C for 15 minutes (modified from Allen, J., 19.81, J. Clin 

Pathol. 34: 719). The Tuberacle bacilli were stained with carbolfuchsin stain 

·and examined under oil-immersion (100x) for presence of acid-fast bacilli. The 

technique is known as Ziehl-Neelsen acid fast stain. In order to reduce the false 

positive diagnosis, three smears ~re observed. A positive report was given only 

if two or three typical bacilli had been seen. Those with two or more positive 

smear results are classified as 'Smear Positive'. Those with positive smear out of 

three, should have an X-ray evidence of pulmonary TB. Three negative results 

and x-ray evidences were classified as 'Smear Negative' (V.H. 

Balasangameshwara, XXII National Congress, 1998). Demonstration of acid fast 

bacilli microscopically provides only presumptive evidence. So all sputum 

negative cases were re-examined by the sputum culture. Cultures were very 

sensitive for detection of tubercle bacilli and may be positive with as few as 10-

100 bacilli/ml of sputum. 

The patients with pleural effusion were included by smear test of pleural 

fluid for AFB and pleural biopsy. 

Radiology 

Chest radiograph was done both for diagnosis and evaluation. of the 

disease. Multinodular infiltration in the apical posterior segments of the upper 
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lobes and superior segment of the lower lobes is the most typical lesion of 

p\!lmonary tuberculosis. The activity of tuberculosis was judged from seriarfilms. 

The radiographs were read on the basis of the classification of the National 

Tuberculosis Association of USA (NTA, 1962); 

Clinical Pathology 

Other routine clinical laboratory tests were also done like Hb, WBC 

count, ESR and blood sugar level though they contribute little to the diagnosis 

of tuberculosis. In all cases of pleural effusion, tuberculin test was done with 

lTU ofPPD- RT 23. 

PhysicalExamjnation 

Chronic cough, fever, scant and nonpurulent sputum, Hemoptysis are 

few typical symptoms. But, generally these are appreciated only in the presence 

of extensive diseases. 

Methods 

The study was performed· on an ethnic population of North Eastern India 

particularly of hill region. One hundred and sixty eight patients (168) with 48 

having pleurisy and 200 unrelated healthy individuals were included in the present 

study. All patients were diagnosed by the standard criteria. All the subjects were 

HLA typed by standard microlymphocytotoxicity method to determine a possible 

association ofHLA allele(s) with PTB in North Eastern people. The lymphocytes 

were cultured for 72 hours to investigate the role ofT -cell in pathogenesis and 

the degree of cell mediated immune response. CD4+ and CD8+ T cells were 

separated to investigate the incidence of the subsets of lymphocytes in case of 

pleural effusion. Further, to understand the degree of antibody mediated immune 

response, the levels ofigG and IgM were quantitated of the patients. Following 

flow chart is the diagrammatic representation of the methodology employed in 

the present study. 
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3.4 Reagents 

1. HLA antisera 

. A·set of 52 well defined HLA antisera (2 sets were used; one from 
.. 

c6 Diagnostics and another distributed for 12th International Histocompatibility 

workshop and Conference) were used for HLA specifications. The HLA Class I 

serological trays identified 18 locus of A alleles, 34 locus of B alleles and 8 

locus of C alleles. The HLA Class II antisera defining specificities from DRl io 

· DR18 including DR52 and DQI antigens are also specified. 

2. Complement 

Pooled rabbit serum was used as the source of complement. Peripheral 

blood was collected from a batch of 20 young healthy rabbits by intracardiac 

puncture and kept in clean test tuQ.es in slanting position for 30 min. at room 

temperature after which it was kept at 4°C for 2-3 hours for ciot retraction. Then 

it w~s centrifuged at 2000 rpm at 4°C for 15 min. and clear serum was collected 

by pasteur pipette. Sera from all rabbits were mixed together and sterilized by 

membrane filtration (Millipore. USA, 22 !liD) in sterile environment (Laminar 

Flowhood, Thermodyne, India). The sterile pooled sera was then aliquoted in 

· microtubes (Tersons) and stored at -20°C freezer until use. 

3. Phosphate Buffered Saline (PBS, pH 7.2) 

Solution A: 0.2M NaH
2
P0

4
• 2H,O (MW 156.01) 

31.302 g/ I H,O 

Solution B : 0.2M Na,HP0
4

• 2H
2
0 (MW 177.99) 

35.598 g /1 H,O 

Solution C: 0.163 M NaCI (MW 58.44) 8.5 g /1 H,O 

140 ml solution A, 360 ml solution B was mixed adjusted the pH 7.2 using 

either solution A or B. With this..mixture 500 ml of solution C was-added to 

make PBS. 
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4; Heparin : (Span Diagnostics, India) 

5. Lympho prep : (C6 Diagnostics, Wisconsin, USA) 

6. Phytohaemaglutinin 

PHA-P (Sigma) was reconstituted with 5 ml sterile triple distilled 

water. 

7. Cell Culture Media 

Minimum Essential Medium (Hi Media, Bombay) and Medium 

· TC199 (Welcome, UK) were used. 10 gm of the dry media was dissolved in 950 

ml of sterile triple distilled water and 50 ml of 4.4% sodium bicarbonate solution 

was added to make the total volume 1000 ml. The media was of a light red to 

pinkish colour having an approxiJ:U.!!:te pH 7.0-7.2. The media was supplemented 

with antibiotic penicillin-streptomycin 50 (IU/ml) and nystatin (50 IU/ml) 

procured from Sigma as an antifungal agent. The media were filtered through a 

millipore filter and cooled in tightly stoppered conical flasks and stored at 4°C. 

3.5 Collection of Blood 

20 ml of blood samples were collected from each patient aseptically into 

· sterile siliconized glass tube containing 20 ml preservative free heparin (1 0 IU/ 

ml) and mixed by gentle shaking. 

3.6 Isolation of Lymphocytes (Boynm A, 1968) 
a) 20 ml freshly drawn heparinized venous blood was diluted approximately 

with equal volumes of PBS (pH 7.2) 

b) The diluted blood was gently layered over lymphoprep (sp. gravity of 

1.077) with a pasteur pipette in a ratio of2: I thus for each sample 3-4 tubes were 

used. 

c) All tubes were centrifuged at 400 g (2000 rpm) for 20 min at room 

temperature (22-24°C). 
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d) The interphase with foggy layers of the mononuclear cells were aspirated

with clean centrifuge tubes. 

e) The cells were washed twice with PBS (pH 7.2) for 10 min and 

supematent was discarded. 

f) Finally cells were resuspended in RPMI-1640 supplemented with 10% 
. . 

heat inactivated goat serum (Chaudhuri and Chakravorty, 1983)" 
. . 

g) Their viability was checked by the trypan blue dye exclusion method 

and counted in a haemocytometer and adjusted a concentration of 2 x 106 cells/ 

ml in the same medium. 

Lymphocytes were separated in the same way from the freshly drawn pleural 

fluid of tuberculosis pleural effusive patients and counted . 

. Nylon wool column separation (D~ilovs, et al; 1980) 

As HLA DR/DQ antigens are expressed on the surface of only a few cell 

types like lymphocytes, monocytes, macrophages and activated T cells, the B 

·cells were used for HLA Class II antigen detection. These cells were purified 

from peripheral blood lymphocytes (PBLs) suspension using nylon wool column. 

The principle involved in this procedure is that the T lymphocytes do not adhere 

to the nylon wool while B lymphocytes and granulocytes adhere. T cells get 

eluted out by washing the nylon wool columns with prewarmed RPMI at 37°C 

and B lymphocytes remain adherent t<i the nylon wool and can be harvested by 

gentle squeezing of the column. The nylon wool columns are designed to 

accommodate upto 50 x 106 purified PBLs. The columns. were prepared from 

. plastic straws of approximately 3-4 mm diametre as mentioned below. 

a) One end of the straw was heat sealed at an angle of 45°. 

b) Approximately 0.1 gm of scrubbed nylon wool (Robbins Scientific, USA) 

was tested and soaked in RPMI 1640 medium for a few min and gently packed 

into the straw evenly to a height of approximately 4-5 em for 10-50 x 106 cells. 

c) The bottom sealed tip of the straw (2 mm) was cut off so that column 

was pre heated to 3 7°C in an incubator. 

d) The column was then washed with 5 ml of RPMI-1640 with heat 

inactivated goat serum already warmed to 37°C. 
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Sepamtiorr ofT and ·B cells: 

a) The lymphocyte.pellete was resuspended in 0.5 ml ofRPMI-1640 medium 

and added gently to the top of column pre-heated at 37°C. Cells were allowed to 

move all the way into the nylon wool. 

b) 0.2 ml of RPMI-1640 added to the top of the column to prevent the 

nylon wool from drying. It was then incubated at 37°C for 30 min by placing 

horizontally in an incubator. This allows B cells to adhere to the nylon wool. 

c) The column was placed vertically in a test tube so as to collect the non 

adherent T cells by allowing 10 ml of medium pre-heated at 38°C to pass through 

the column .. T cells were then centrifuged, resuspended and were used for HLA 

Class I typing. 

d) The enriched B cells were collected in another tube by adding chilled 

( 4°C) medium to the column and gentlx.__squeezing the straw. This was repeated 

at least 5-8 ml of medium was used. B cells were pelleted by centrifugation, 

resuspended, counted and adjusted to a concentration of 2 x 106 cells. These 

. cells were used for HLA Class II typing. T and B cells were also separated from 

the lymphocytes of pleural fluid in the same way. 

3. 7 HLA Class I and Class II serological typing 

HLA Class! antigen typing 

This was done by using cell fraction as obtained above. 60 well HLA 

Terasaki trays (NUNC, Denmark) were used for typing. 

a) The typing trays with HLA antisera were thawed immediately before 

use. 

b) 1 J.Ll oflymphocyte suspension (2 x I 06 cells/ml) containing 

. approximately 2000 cells were dispensed carefully into each well by a repeating 

dispenser (Hammilton Co., USA). 

c) The trays were incubated at room temperature (22-24°C) for 30 min.· 

d. 5 J.Ll pooled, titrated and non-toxic rabbit complement was added to each well 

and the trays were incubated at room temperature for 60 minutes. 

e) 4 J.Ll of 5% water soluble Eosin (Qualigen Fine Chemicals, India) was 

added to each well to stain the dead cells and after 5 min 5 J.Ll of 40% neutralised 
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formalin (pH 7 .0) was added, to fix the cells. 

f) The trays were kept in a refrigerator and read in the next morning. 

HLA Class II antigen Typing 

B cells were adjusted at a concentration of2.5 x 106 cells /mi. The procedure 

used was same as for Class I typing except that the incubation period was doubled 

at both steps i.e. 1 hour for cells and )serum followed by 2 hours after adding the 

complement. 

Microscopic evaluation of the test 

The trays were read using an inverted phase contrast microscope (Leitz, 

Labovert FS, W. Germany). Score was done by the system adapted for the 

percentage of dead cells. The stain eosin will·be taken up only by the dead cells 

and therefore will look like red under the microscope. Typing trays were scored 

by the system adapted in the 8th International Histocompatibility Workshop. In 

case the negative control has 20% or more dead cells, the test was repeated. 

%dead cells Score Interpretation 

0-15 1 Negative 
16-25 2 Doubtful negative 
26-50 4 Weak positive 
51-80 6 Positive 
81-100 8 Strong positive 
0 9 Not reliable 

3.8 Separation of CD4+ and CDS+ T cells 

• 
a) Lymphocytes separated from peripheral blood and from pleural fluid 

were washed twice at 4°C in RPMI-1640 supplemented with 5% heat inactivated 

goat serum. 

b) cells were resuspended in RPMI-1640 and adjusted the number at 2 x 

1 06 cells/mi. 

c) Cell suspension was divided into two parts. 



46 

d) In case of separating CD'!+ T cells 0.5· ml cell suspension was mixed 

with 0.02 ml-Dynabead M-450 CD4+ [Dynal UK Ltd., UK; number ofDynabeads 

3 x 106]-in the tube_and was,placed in a shaker at 4°C which provides both gentle 

tilting and rotation and incubated for one hour. 

e) On another tube 0.5 ml cell suspension was mixed with 0.02 ml 

Dynabeads TM M-450 CD8 to separate CD8+ cells and incubated for 10-15 min 

in the same way. ) 

f) Rosseted cells (both CD4+ and CD8+) were isolated by placing the tubes 

in the Dynal MPC-e-1 for 2-3 min. g) Cells were resuspended in the medium and 

. counted in a heamocytometer under the microscope. 

3.9 In vitro Cell culture 

Preparation of human AB serum 

Blood was collected in a sterile tube and kept at room temperature 

for about 2-3 hours until all RBCs and fibrinogens clot and_ settled down. The 

tubes were then entrifuged for more time to get clean serum on the top of the clot 

The serum was then pi petted into a sterile centrifuge tube and again centrifuged 

at 3000 rpm for 20 min to avoid cell contamination. The serum was pi petted into 

a screw bottles and was put in water bath at 55°C for 45 min. The heat inactivated 

· serum was stored at -20°C. 

Autologous serum was prepared in the same way for cell culture. 

Preparation of Cell culture 

a) Lymphocytes from peripheral blood and pleural fluid were adjusted 

at 2 x l 06 cells/ml and resuspended in media. 

b) In an universal culture tube 4.5 ml ofprepared·media was pipetted 

and was supplemented with 0.5 ml of autologous serum/ AB serum (10%) as the 

case may be. 

c) To each culture tube 0.1 ml of reconstituted PHA and 0.3 ml of the 

cell suspension was added. 

d) Culture tubes were incubated in a vertical !?osition at 3 7°C in 

humified atmosphere of 7.5% C0
2 

in air for different hours like 24, 48 and 72. 
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Cell Viability Test 

The percentage of viable cells was counted by heamocytometer in 

percentage of trypan blue (Sigma Chemical Company, USA. Viability ?f the 

cells after in vitro culture was determined at different hours like 24, 48 and 72 

and the p~rcentage of viable cells at different hours was calculated by considering 

the number of viable cells at the beginning as 100 percent.. 

Measure of Blastogenesis 

After binding with the mitogen or antigen, metabolic activities of the 

small lymphocytes get augmented and they gradually transform into bigger cells 

known as 'blast' cells. The blastogenesis is considered as one of the indicator of 

activation of lymphocytes and the percentage of the blast cells in a lymphocyte 

population stimulated with mitogen or antigen can be a measure of the degree of 

activation of lymphocytes. Blasts were counted by haemocytometer in presence 

of trypan blue under microscope fitted with an oculometer. Cells with diameter 

greater than approximately 7 mm were scored as. medium sized and· cells with 

diameter greater than 10-11 mm were scored as large. The proportion of 

transformed or 'blast' cells is determined from the sum of viable medium plus 

(Chaudhuri and Chakravarty, 1983). Blast cells were counted at the end of 24 

and 48 hr of culture. 

3.10 Measure oflmmunoglobulins 

Collection of Serum 

A little portion of blood was collected without heparin and allowed 

to stand at room temperature for an hour. After clotting of the blood, the serum 

was collected by centrifugation at 2000 rpm for 10 min, ali quoted and preserved 

at -20°C in freezer. 2% sodium azide was added as preservative in each case. 

Estimation 

The immunodiffusion was followed for quantitation ofigG and IgM 

of normal and patient groups. HC-partigen IgG and IgM Immunodiffusion plates 

(Bhering, USA) were used for the estimation ofigG and IgM respectively. 



48 

a) The-plate-was opened-and leave for about 5 min at room temperature to 

allow any condensation water that may have accumulated in the wells to 

. evaporatec 

b) Well l number was filled with control serum and well2-12 were filled 

with undilute 5 I-ll patient's sera. 

c) The plate was closed tightly and left at room temperature for SO hours. 

In case of IgM it was 80 hours 

d) At the end of diffusion the diameters of the precipitin rings were measured 

accurately (to 0.1 mm) using a calibrated scale. 

e) The immunoglobulin concentrations related to the measured diameters 

were read directly from the table of reference values. The results were reliable 

· only when the vahie was found for the control serum applied to well I was within 

the confidence range taken from the table of values, enclosed each of the control 

. serum statistical analysis. 

3.11 Statistical Analysis 

Phenotype frequencies 

Phenotype frequencies of the antigens/ alleles at various loci ofMHC 

region in patients and controls were estimated by direct counting. The percent 

phenotype frequencies were calculated by using the following formula: 

Percent Phenotype 

frequency (PF) = 

· Significance 

No. of times a phenotype is present 
X 100 

Total No. of subject studied 

Significance of difference-in the frequency different MHC alleles between 
patients and controls was calculated using the X' analysis. 

+ -
Patient a b 

Control c d 

(ad-bc)'xN 
Chi - Square (X2

) = 
nl x n2 x n3 x n4 

a+b=nl 
c+d=n2 
a+c=n3 
b+d=n4 

nl +n2 + n3 +n4 =N 
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The level of significance is reporteo in terms of probability (P) value. The P 

value was considered significant when the value was < 0.5%. Relative Risk was 

ascertained by a modified method of Woolf (Haldane, 1956) using the following. 

formula: 

No of positive patients x no of negative controls 
· · Relative Risk (RR) = 

No of negative patients x no of positive controls 

The significance of difference between the levels ofigG and IgM antibodies 

in. controls and patient groups were calculated by using Student's 't' test. P values 

lass than 0.05 were considered statistically significant. 


