
European Journal of Biological Sciences 5 (1): 29-33, 2013
ISSN 2079-2085
© IDOSI Publications, 2013
DOI: 10.5829/idosi.ejbs.2013.5.1.728

Corresponding Author: B. Purushottama Dass, Deprtment of Biochemistry, Rao’s P.G. College, 
Nellore-524003, A.P., India.

29

Changes in Hematological and Biochemical Parameters in
Smokeless Tobacco (ST) Chewers in Costal Belt of Andhra Pradesh, India

B. Purushottama Dass, P. Jaganmohan and P. Sravanakumar1 2 3

Rao’s Degree and P.G. College, Nellore, A.P., India-5240031

Harrison Institute of Biotechnology, Shrimp Care Unit, Nellore, A.P., India-5240032

A.N.U. P.G. Centre, Nuzvid, Krishna District, A.P., India-5212013

Abstract: The present study was designed to evaluate the effect of Smokeless tobacco on some biochemical
and hematological parameters. It was observed that hematological parameters including hemoglobin content,
white blood cell and leukocyte counts were higher in Gutka consumers than in controls, whereas monocytes
and basophils counts were lower the serum glucose levels were found to be not varied much but a clear
increase in creatinine content was observed. Considerable changes were observed in lipid profiles and liver
function tests. Serum electrolytes were also found to increase in Gutka chewers than in the controls.
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INTRODUCTION among the three selected coastal districts with different

Although it has dangerous effect on human health, Gutka 10-12 g/day for a period of 4-5 years. Controls also
Tobacco still highly consumed throughoutthe world [1, 2]. found in the same selected area those who did not take
Nicotine is used in different forms including smokingand any smokeless powder (n=260). They were provided with
smokeless tobacco [1]. Most of the educated and explanations for all experimental procedures and informed
uneducated young people areaddicted to Gutka powder consent was obtained before the beginning of the study.
in India. For the preparation of Gutka nicotine tobacco is Blood and urine samples were collected from the subjects
used. Tobacco leaves arepowdered and mixed with lime and preceded for further hematological and biochemical
[3]. This mixture is packed in 9 g/packet and sold in local analysis.
groceries.The immediate availability and the low price give
rise to high consumption of chewing tobacco. Although Estimation of Serum and Urine Nicotine and Related
never been studied before, prevalence of smokeless Content: The nicotine and its other analytes like cotinine
tobacco (ST) usage among the auto drivers is thought to and OH-cotinine have been analyzed in the serum and
be highly common [4]. This simply readily available urine of both controls and test samples using a
powder is placed between the interior surface of the lower combination of solid phase extraction with liquid-
lip and the gum for about 5-10 min and then is spit out. chromatography-tandem mass spectroscopy. Qualitative
The mixture is used (7-10 times per day) 2-3 g for each identification and quantitation are accomplished by
time.The effect of Nicotine on hematological and comparison of the specimen components to a standard
biochemical parameters particularly in ST chewers is very curve of each parameter addressed in the assay [7].
scanty [5, 6]. Hence in the present studyis anattempt to
study the effect of ST usage on hematological and serum Hematological Findings: Only those who volunteered
biochemical parameters. were included. An early morning visit was made on a

MATERIALS AND METHODS details were recorded and blood samples were drawn by

Around six hundred ST consumers (n=600) were heparinized tube. The whole blood was transported at 4°C
taken from three districts (200 per district) for the analysis to  the laboratory  where  all the analyses were conducted

age groups (ranging 16-40 years) who are consuming

mutually agreed date by a laboratory technician. Physical

venipuncture from each member and placed in a
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on the day of blood extraction. The hematological controls HCT and MCV showed 38.46 and 81.97
parameters were estimated on a Coulter Counter ZF6 with respectively, but in ST consumers the values increased to
a hemoglobinometer attachment. Hemoglobin (Hb) was 43.99 and 92.16 respectively.
determined spectrophotometrically (540 nm) using Significant decrease (p<0.05) was noticed in the
cyanomethemoglobin method and expressed as g/100ml. platelet count in the ST consumers when compare to that
Red blood cell (RBC) and WBC counts were made in of controls. Similarly the lymphocytes percentage also
Neubauer chamber by mixing with dilution fluids. Mean significantly  (p<0.05)  altered.  But  values  related to
corpuscular volume (MCV), mean corpuscular hemoglobin RDW-SD (standard deviation of red cell distribution
(MCH) and mean corpuscular hemoglobin concentration width) and RDW-CV (coefficient variation of red cell
(MCHC) were calculated according to Ranzani - Paiva [8]. distribution width) were increased in ST consolers than

Estimation of Random Blood Sugar: Random blood parameters like MPV (mean platelet volume) and P-LCR
glucose was measured routinely by using “One Touch (platelet larger cell ratio). Similar pattern of increment was
Ultra Blood Glucose Meter” (AccuChekGluco Meter, seen in the case of Neutrophil count. Similar type of work
USA). done by Gajalakshmi et al by taking a large case-control

Collection of Blood for Lipid Profile: The blood samples factor for mortality [18]. The various biochemical
were centrifuged and serum was separated and kept in parameters  investigated  in  this  study are useful indices
plastic vials at -70°C till tested. Triglycerides l [9]. Total of evaluating the toxicity of ST in human beings [19-21].
cholesterol [10]. HDL, LDL and VLDL [11, 12] levelswere It can also be used to explain blood relating functions of
estimated using standard protocols. a metal or its chemical products. Such analysis is relevant

Evaluation of Liver Function Tests (LFT): Serum levels of have higher predictive value for lower animals or human
total and conjugatedbilirubin [13] alkaline phosphatase toxicity, when the data are translated from animal or
(ALP) [14], serumalanine amino transferase (ALT; human studies [22]. The non-significant effect of the ST
formerly serum glutamicpyruvate transaminase-SGPT) [15] on the RBC may be an indication that the balance between
and serum gamma glutamyltransferase (GGT) [16]. the rate of production and destruction of the blood
Serumaspartate aminotransferase (AST; formerly serum corpuscles (erythropoiesis) was not altered. MCHC, MCH
glutamateoxaloacetic transaminase-SGOT) [17]. and MCV relates to individual red blood cells while Hb,
Enzymeactivity values are expressed as IU/L at 30°C. RBC, PCV and RDW-CV are associated with the total
Serum total protein and albumin were analyzed using the population of red blood cells. Therefore, the absence of
Biuret  and  Bromocresol   green   methods  respectively. significant effect of ST on RBC, Hb, MCH, MCHC and
In bothcases, commercially available test kits, products of RDW could mean that neither the incorporation of
Randoxlaboratories, U.K. were used and with the haemoglobin into red blood cells nor the morphology and
manufacturer’sinstructions strictly adhered to. Serum osmotic fragility of the red blood cells was altered [23].
globulin was determinedas the difference between serum The altered hematological parameters in the ST consumers
total protein and albumin. further suggest selective toxicity of the ST and its

RESULTS AND DISCUSSION enhancement in the ability of the blood component to

The analysis of serum and urinary nicotine, nicotinine the immune system [ 23, 24]. All these alterations suggest
and OH-nicotinine revealed that all the three analytes selective toxicity of the consumption of ST on the
greatly elevatedcompared to control (Table 1). hematological parameters investigated in this study.

Table 2 shows hematological changes as indicated by Blood glucose  level  (fasting  and   post  prandial)
slight decrease in WBC count and MCHC percentage was  assayed  with  the  help  of  one pick glucometer.
showed to be slightly increased. Among the HCT These results showed that the values are not significant
(Haematocrit), MCV (Mean corpuscular volume) and (p<0.001) and there was not much change when compared
MCH, the increase was significant (p<0.05). In case of to  that  of control value. Mean values of both fasting and

the control. We can find increase in some of the

study in Chennai and reported that tobacco is a major risk

to risk evaluation as changes in the hematological system

components. The significant change possibly suggest

phagocytose. Lymphocytes are the main effector cells of
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Table 1: Analysis of serum nicotine and its metabolites

Analyte Control (Serum) Test (Serum) Control (Urine) Test (Urine)

Nicotine (ng/ml) 2.7 39.4 3.1 3730
Cotinine (ng/ml) 1.9 403 2.2 5024
OH-Cotinine (ng/ml) 2.0 153 2.7 7789

Table 2: Comparison of hematological parameters in control and test samples

Parameter Control Test T-test P value

WBC (cells/mm ) 6.0593 ± 0.35 5.2043 ± 0.40 -1.600 0.1163 NS

RBC (m/µL/cumm) 4.6696 ± 0.10 4.7630 ± 0.10 0.636 0.528NS

HCT 38.4667 ± 0.98 43.9957 ± 1.35 3.379 0.001*
MCV (cu µm) 81.9704 ± 0.95 92.1609 ± 1.62 5.618 0.000*
MCH (pg/cell) 25.1556 ± 0.46 26.5130 ± 0.35 2.288 0.027*
MCHC (gm/dl) 30.8556 ± 0.28 28.8696 ± 0.34 -4.491 0.000*
Platelets/ ml 198.22 ± 14.71 151.48 ± 13.92 -2.283 0.027*
RDW-SD 42.1667 ± 0.45 48.1957 ± 0.99 5.847 0.000*
RDW-CV 13.8370 ± 0.51 14.8130 ± 0.17 1.684 0.099NS

Hb% (g/dl) 11.9148 ± 0.37 12.6280 ± 0.38 1.332 0.189NS

P-LCR 34.1293 ± 2.87 42.6535 ± 2.19 1.759 0. 0.085NS

NEUT 42.9902 ± 3.18 54.0508 ± 2.22 2.755 0.008*

‘*’ represents significant at p < 0.05 level

Table 3: Analysis of the liver function tests of the normal and treated peoples

Normal value Control (n=240) Test (n=240) T-test P-value

Total Bilirubin (mg/dL) 0.3-1.0 0.818±0.09 0.829±0.08 0.0147 0.112NS

Indirect Bilirubin (mg/dL) 0.2-0.7 0.168±0.03 0.167±0.03 0.00606 0.090NS

Direct Bilirubin (mg/dL) 0.1-0.3 0.654±0.79 0.664±0.06 0.0121 0.004NS

ALP (U/L) 30-120 144.04±30.42 155.14±25.84 4.973 0.114NS

SGOT (IU/L) 0-35 31.71±3.21 30.18±3.43 0.660 0.003NS

SGPT (U/L) 0-35 30.20±3.67 27.96±3.31 0.637 0.111NS

Total Protein (g/L) 6.0-8.4 6.63±0.49 6.87±0.45 0.0871 0.109NS

Serum Albumin (g/L) 3.5-5.0 3.07±0.53 3.69±0.39 0.0745 0.012NS

Serum Globulin (g/L) 2.3-3.5 3.49±0.74 3.40±0.86 0.166 0.134NS

A/G Ratio 1.2-1.5 0.92±0.28 1.14±0.17 0.0327 0.101NS

‘*’ represents significant at p < 0.05 level

post prandial glucose levels are within the normal range showed 122.72 mg/dL, whereas the ST consuming
both in control and test samples, which indicates that the samples showed 146.96 mg/dL which shows a drastic
selected population is not having prior history of increase. That shows a direct relation between the
diabetes. The blood pressure also reported to be within increased ST consumption increases the lipid metabolism
the  normal  range  in  both  control and test samples and  accumulation  of  fat  content  in  the blood  stream.
(Figure 1). Similar results were reported by Jaganmohan For cholesterol control people shows 147.4 mg/dL,
and PhaninathaSarma in ST using auto drivers [5]. whereas test subjects showed an increase to 164.09

Any changes in the body will reflect immediately in mg/dL. These results are comparable with previous
lipid content of the biological system. Particularly studies [25]. In case of VLDL and LDL also there was an
alterations in any metabolic activity reflect in the altered increase  when  compared  to  that of controls (Figure 2).
lipoprotein content as well as the cholesterol. Here in the But in all cases except HDL, we can find increased lipid
case of nicotinine toxicity also we have conducted metabolism indicates the synthesis and accumulation of
experiment to know the lipid profile of the ST consumers. lipid metabolism. But they are not seems to be higher as
From the results it is clear that there was a drastic in the case of heart disorders. This gives an idea that ST
enhancement  in  all  lipid  parameters  except in HDL usage is not much involved with lipid metabolism
(Figure 2). In case of triglycerides control subjects comparatively.
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Fig. 1: Comparison of Blood glucose levels and Blood
pressure in controls and ST users

Fig. 2: Analysis of lipid profile in the control and test
samples

Table 3 explains about the detailed analysisof lipid
profiles. Here we haven’tfound any significant
modifications with the control values and there was no
parameter showing drastic change. All parameters are in
normal range reference values. SGOT and SGPT enzyme
activities were found to be a slight decreased when
compared to control values. Serum bilirubin is also in
normal range both in control and treated subjects. Protein
content incases of albumin and globulin seems to be
slightly increased indicating ST is not showing much
toxicity in the liver and even enzymatic activities were also
seems to be not much elevated. These results are
deviating from previous studies [25, 26].
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