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Abstract

Introduction. Cigarette smoking is a common cause of health problems. To date,
the adherence to smoking in women, as well as the specific effects of smoking on
the morphological composition of the blood and the content of certain minerals in it,
depending on the age of smokers, remain insufficiently studied.

Purpose. To compare the effect of cigarette smoke on some hematological parameters
and minerals between smoker and non-smoker women.

Materials and methods. Samples of whole blood and serum of volunteers were studied,
among whom were 20 smokers and 14 non-smokers aged from 20 to 40 years; smokers
were divided according to smoking experience into two groups - 1-15 years and 16—
30 years. The work used an automated method for studying the content of blood cells
(erythrocytes, platelets, leukocytes with the establishment of the average volume of
erythrocytes and taking into account the hemoglobin content) on a hematological
autoanalyzer, as well as photometric methods for determining the content of serum iron,
magnesium, total calcium, zinc.

Results. The result of this study showed significant differences in red blood cell count,
hemoglobin, platelet count and mean cell volume between female smokers and non-
smokers, while there was no statistically significant difference in white blood cell count
was not found. Against this background, a significant decrease in the concentration of
calcium, magnesium, and zinc was revealed in smoking women compared to non-smokers,
while the concentration of iron increased significantly. In a smoking history of 16-30 years,
changes in the content of blood cells and the elemental composition of blood serum were
significantly more pronounced both in relation to those in the control group of persons
and in relation to the contingent of women with less smoking experience: 1-15 years.
Conclusion. Cigarette smoking affects hematological parameters and blood elemental
composition (including trace elements) in women who smoke compared to non-smokers.
Changes in the parameters of morphological blood elements and the content of the
studied mineral substances turned out to be significantly more pronounced in women
with a long history of smoking.

Keywords: cigarette smoke, blood counts, nutrients, non-smokers, trace elements,
hematological parameters
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Pesiome

BBepeHme. KypeHune curapet apnseTca pacnpoCcTpaHeHHOW MPUYMHON BO3HNKHOBEHNA
npobnem co 3g0poBbeM. K HacToALeMYy BpeMeHN OCTaloTcA HeA0CTaTOUYHO 3yYeHHbIMM
NPUBEPXKEHHOCTb K KyPEHUIO »KEHLLUH, a TakXe 0COOeHHOCTY ero BINAHUA Ha Mopdono-
rMYeCcKnin COCTaB KPOBUW N COAePXKaHMe B Hell OTAeNbHbIX MUHEpPanbHbIX BeLecTB B 3a-
BMCUMOCTW OT BO3pacTa.

Lenb. CpaBHUTL BAVAHME KypPeHUA CMrapeT Ha HEKOTOpble remaTonornyeckme napame-
TPbl 1 MUHEPasbl Y KYPALLMX N HEKYPALLNX MEHLLMH.

Marepumanbl u metoppl. ViccnepoBaHbl 06pa3ubl LENbHOW KPOBM M CbIBOPOTKY J06pPO-
BOJIbLIEB, Cpean KOTOpbIX 6b11n 20 Kypslwmx 1 14 HekypsLwmx B Bo3pacTte oT 20 1o 40 ner,
KypunbLLuLbl Obinn pasfgeneHbl No CTaxy KypeHUa Ha ase rpynnbl — 1-15 net n 16-30 ner.
B paboTe ncnonb3oBaHbl aBTOMATU3UPOBAHHbIN METO CCNefoBaHUsA cofepaHusa dop-
MEHHbIX 3/IEMEHTOB KPOBY (3PUTPOLMTOB, TPOMOOLIMTOB, NIEMKOLMTOB C YCTaHOBIIEHNEM
cpepHero o6bema 3pUTPOLUTOB U YUETOM cofiepKaHunA reMornobmHa) Ha remaTonoruye-
CKOM aBTOaHanu3aTope, a Takxe GpoToMeTprUecKkre MeTofbl onpefeneHnsa cofepxaHua
CbIBOPOTOYHOTO »ene3a, MarHus, obLero Kanbums, LMHKa.

Pesynbrarbl. Pe3ynbrat 3TOro nccnefoBaHnA MoKasan 3HauuTenbHble pPas3nnyma B CO-
aepkaHum aputpouuntos (RBC), remornobuHa (Hb), Tpombouutos (PCV) 1 nokasatensx
cpepHero obbema s3puTpounToB (MCV) y KypALUX 1 HEKYPALLMX XKEHLLVH, B TO BpEMSA Kak
CTaTUCTUYECKN 3HAUMMOW PasHULbl B copepkaHum nenkoumtos (WBC) o6HapyXeHO He
6b1110. Ha 3ToM poHe BbISIBNEHO 3HAUUTENIbHOE CHUKEHWE KOHLEHTPaLUWKW Kanbums, Mar-
HWA, LMHKA Y KYPALMUX XKEHLMH NO CPaBHEHMIO C HEKYPALLUMU, B TO BPEMSA KaK KOHLieH-
Tpauma »enesa 3HauuTenbHO nosbicunach. MNpu ctaxe KypeHna 16-30 neT n3meHeHuA B
nokasarensax copepaHnsa GOPMeHHbIX S1eMEHTOB KPOBU 1 3JIEMEHTHOM COCTaBe CbIBO-
POTKM KPOBW BGblfiv 3HAUUTENIbHO 60Mee BbIPaXeHHbIMY Kak MO OTHOLIEHMIO K TaKOBbIM
B KOHTPONbHOW rpynne anL, Tak 1 MO OTHOLIEHWIO K KOHTUHIEHTY »KeHLMH C MEHbLUMM
CTaxeM KypeHua — 1-15 net.

3aknioueHune. KypeHuve curapeT BIUAET Ha reMaTosniornyeckue napameTpbl U SneMeHTHbIN
COCTaB KPOBM (BK/IOYAA MUKPOINEMEHTDI) Y KYPALUMX KEHLLMH MO CPAaBHEHWIO C HEKYPS-
WM. M3meHeHnA B nokasaTenax MopdONornyecknx 31eMeHToB KPOBU U COAepKaHnm
nccnefoBaHHbIX MUHEPanbHbIX BELECTB OKa3anncCb 3HauYMTeNbHO 6onee BbipaXKeHHbIMM
Y KEHLUH C 6ONbLUNM CTaXKeM KypeHUs.

KnioueBble cnoBa: curapeTHbIV [bIM, NMOKa3aTeny KPOBUW, HYyTPUEHTbI, HEKypALLMe, MU-
KpO3JIeMeHTbl, reMaTonornyeckume nokasarenu
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B INTRODUCTION

Smoking a cigarette is a bad habit that and one of essential causes leading to a
complicated disease and die all over the world [1]. Approximately, four millions smoker died
every year and this number will increase to more than 8 million by 2030 according to WHO
reports [2]. Smoking is defined as inhalation of burning tobacco which is either occasional
habit or a consequence of nicotine inhalation addiction [3]. Cigarette smoking causes the
killing of more than half million smoker women around the world and this number is in rapid
increase in the period between 1950-2000 to about ten million in many countries [4, 5].

There are more than 4000 different chemicals in every single cigarette smoke, 200-
400 are known as toxic or carcinogens. These are nicotine, tar, carbon monoxide, nitrogen
oxides, free radicals and some oxidants [6, 7].

Many studies suggested that smoking cigarette can affect the blood parameters [6, 8],
found significant increase in WBC counts [9, 10], increase in hemoglobin concentration
[11, 12]. Several investigators have described the effect of smoking cigarette on minerals
and electrolytes, zinc concentration significantly reduce in smoker [13]. Other researchers
demonstrated that smoking cause increase in level of serum iron and decrease of
magnesium and calcium among smoker [14-16].

B PURPOSE OF THE STUDY
To compare the effect of cigarette smoke on some hematological parameters and
minerals between smoker and non-smoker women.

B MATERIALS AND METHODS

Sample collection

This study was carried out on 34 volunteer women aged 20-40 years. Fourteen
nonsmoker women and 20 smokers. All volunteer underwent medical health diagnosis at
Al-Sadder Educational Hospital. A questionnaire was planned to obtain information as age,
habitat (smoker or non), the number of cigarette smoker per day, smoking time (1-15 and
16-30) years and the health condition. All blood samples were collected at the morning after
an overnight fasting, 7 ml of venous blood withdrawn. CBC counts were estimated and the
serum was separated and used for estimation of serum (zinc, magnesium, iron and calcium).

Iron concentration

It was determined by using kit from biolabo France according to the colorimetric
method approved [17]. The concentration of iron calculated as follow: (Iron pg/dl) =
absorbance of serum (A2-A1) / absorbance of standard (A2-21) xst.con.

Magnesium concentration

It was determined by using kit from spectrum Egyptian according to the colorimetric
method approved [18]. The concentration of magnesium calculated as follow: (magnesium
mg/dl) = absorbance of serum / absorbance of standard x standard concentration.

Calcium concentration

It was determined by using kit from Randox United Kingdom according to the
colorimetric method approved [19]. The concentration of calcium calculated as follow:
(calcium mg/dl) = absorbance of serum / absorbance of standard x standar concentration.
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Zinc concentration
It was determined by using kit from ILTA-ITALY. The concentration zinc of calculated as
follow: (zinc pg/dl) = absorbance of serum / absorbance of standard x 200.

Statistical analysis

Statistical Package of Social Sciences Version 23 (SPSS.V.23). Data normality were tested
used Shapiro test. Independent t-test was performed to analyze the data. The significant
differences were determined using p<0.05.

B RESULTS

Table 1 showed the variation in blood parameters between smoker and non-smoker
women. A significant increase in some blood parameters in smoker women. RBCincreased
significantly (p<0.05) in smoker women (6.1£6.1x10%pL) in comparison in non-smoker
(5£1.23%x108%/uL). A significant increase in Hb in smoker women (14.20£0.24 g/dl) while it
was (10.79+0.21 g/dl) in non-smoker. PCV apparent significant raised in smoker women
(39.65+0.33%) in comparison with non-smoker (31.43+0.4%). MCV was (81.86+1.27 um?3)
in non-smoker while in smoker recorded (101.1£0.86 pm?®). WBC was not significantly
changes. According to the period of smoking the table 2 showed significant increased
(p=<0.05), in the period (16-30) in comparison with the period (1-15) year of smoking.

Table 3 showed significant increased (p<0.05), in serum iron in smoker women
(82.15+£2.92 pg/dL). Calcium in smoker women showed a significant decrease (6.91+

Table 1
Difference in blood parameters between cigarette smoker women and non-smoker (mean+SE)
Groups WBC RBC Hb PCV Mcv
(x103/pL) (x10°/pL) (g/dI) (%) (pm?3)
Non-smoker 6.251+4.6° 5+1.23° 10.79£0.2° 31.43+0.4° 81.86+1.272
Smoker 6.79+1.42° 6.1£6.1° 14.2+0.24° 39.65+0.33° 101.1+0.86°

Notes: ** different letters refers to significant difference p<0.05.

Table 2
Difference in blood parameters according to the period of smoking (mean+SE)
G WBC RBC Hb PCV MCVv
(x10°/pL) (x10%/pL) (g/dl) (%) (pm?3)
1-15 year 6302.5+91.77° 5900.6+43.22° 13.4+.22° 38.5+0.24° 98.5+0.42
16-30 year 7278.2+156.52° 6313.5+£69.7° 15+.25 40.8+.24° 103.7+1.21°

Notes: *® different letters refers to significant difference p<0.05.

Table 3
Minerals (iron, magnesium, calcium and zinc) in serum of cigarette smoker women and non-smoker
(mean=SE)

Groups/ q q .
parameters Iron (png/dL) Calcium (mg/dL) | Magnesium (mg/dL) | Zinc (pg/dL)
Non-smoker 48.63+1.34° 9.53+0.22* 1.96+0.112 111.56+1.35°
Smoker 82.15+2.92° 6.91+0.26° 0.82+0.1° 91.36+0.19°

Notes: *® different letters refers to significant difference p<0.05.
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Table 4

Iron, calcium, magnesium and zinc according to the period of smoking (mean=SE)
Period (years) Iron (pg/dL) Calcium (mg/dL) Magnesium (mg/dL) Zinc (pg/dL)
1-15 78.44+2.512 7.28+0.22° 0.9£0.12 92.09+0.08?
16-30 93.28+1.91° 5.8+0.1° 0.56+0.07° 90.63+0.19°

Notes: *® different letters refers to significant difference p<0.05.

0.26 mg/dL). Magnesium in smoker women apparent significantly decline (0.82+
0.1 mg/dL) in compare with (1.96+0.11 mg/dL) in non-smoker. Similarly, Zinc was
significantly decreased in smoker women (91.36+0.19 pg/dL) while in non-smoker was
(111.56+1.35 pg/dL). Table 4 showed a significant increased (p<0.05), in serum iron in
the period of (16-30) year while the concentration of calcium, magnesium and zinc were
significantly decrease in the period (16-30) in compare with (1-15) year.

B DISCUSSION

Smoking cigarette was responsible for many dangerous diseases, such as anemia,
cardiovascular disease, respiratory disorder, pancreatitis, diabetes mellitus and many type
of cancer [11] and seem to cause changes in some haematological parameters [6].

Our result found that smoking effect hematological parameters, WBC, RBC, Hb, PCV,
and MCV were higher in smoker women, these correlated with [20, 21]. The increase in
hemoglobin concentration due to monoxide carbon exposure which bind together to
form carboxy hemoglobin therefore the hemoglobin loses the capacity to carry oxygen
[22]. Furthermore, increase cigarettes smoked per day and along time exposure to HbCO
linked with polycythemia [23].

The increase in HCT and RBC can explained according to the role of carboxy
hemoglobin which induce tissue hypoxia so increased erythropoietin hormone secretion
which directly stimulate stem cell on red bone marrow to increase erythropoiesis [24], in
the same time it cause increase in permeability of capillaries, lowering plasma volume and
allow to rise RBC in blood that was reverse to HCT rise [25].

In our study the elevated of mcv may be indicate for any type of anemia independent
in low folic acid, iron and vitamin B12 in the blood [7] or may due to changes in lipid
and protein in the membrane of red blood cell because of enhance oxidative stress and
free radicals as well as the toxic influence in bone marrow of acetaldehyde from smoking
cigarette [23].

According to the period of smoking the results in table 2 found that the period (16-30)
years of smoking was more effect on hematology indicator, the elevate in RBC and WBC
count caused impairment in blood flow which enhance viscosity and clotting ability [26].
Concerning WBCs observed non-significant different between smoker women and non-
smoker this result corresponding with the study [27] which find out higher level in WBCs
in smoker women but not significant different with non-smoker women.

In the current study the results showed a significant rise in serum of iron in smoker
women, this result is in agreement with other studies [28, 29]. Smoking cigarette induce
low concentration of oxygen which stimulate increase in the secretion of erythropoietin
[30] caused bone marrow hyperplasia which lead to secondary RBC development and
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increase red cell mass count above normal level which cause increase in process of RBC
production which in turn induce an increase in destruction of RBC lead to excess of iron in
the bloodstream and accumulation in liver cell caused hepatocyte damage [31].

Furthermore, in the present study, serum Mg level was significantly decrease in smoker
women. This is consistent with [32, 33] smoking cigarette cause decrease in appetite tend
to less eat causing decrease of nutrient [34], also smoker suffering from digestive system
disorder so reduce absorption of Mg [35], also the smoker demand for exhaustion more
Mg to release a lot of adrenaline and rise the thermogenic effect of tobacco constituent
predominately nicotine [33].

The results of our finding showed significant reduction in serum calcium among smoker
women that is contradict with [36]. Researcher have found that nicotine cause disturbance
in absorption of calcium in intestine via effect metabolism of calciotropic hormone and
constriction or tighten the blood vessels [37]. Several researcher reported that smoking
effect synthesis of steroid hormone and associated with deficiency of vitamin D either
through disturbance of its metabolism and function or changing on genes responsible
for the metabolism of vitamin D [38, 39], another researcher find that smoking women
have reduction in PTH level compare to non-smoke [40] that due to effecting parathyroid
gland cell, enhancing its degradation or the toxic effect of chemicals on tobacco which
suppressed PTH secretion [41].

Significant difference in concentration of zinc was observed for smoker women
compared with nonsmoker, the result confirm with [12, 26] the decrease in zinc probably
independent to toxicity of tobacco components specifically in tar phase which contain
heavy metals like cadmium, their action antagonistically to the action of Zn, therefore
they competition on binding site in metallothionein the direct key for detoxification of
cadmium [38, 42]. And because reduce absorption of zinc caused by tobacco chelation
effect[12, 13] suggested that smoking induced hypozincemia through its effect on reduce
the bioavailability of food intake in Duhok. Also, oxidative stress an important disorder
related to smoking habit can influence of zinc metabolism [13].

B CONCLUSION

Cigarette smoking causes health effects in women, including changes in blood
parameters as leukocyte and erythrocyte count, Hb, hematocrit and MCV as well as the
nutrients which necessary for body functions. Smoking is a risk factor for developing
many dangerous diseases as atherosclerosis, polycythemia, pulmonary cancer and
cardiovascular disease.
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