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ABSTRACT

Background: Salmonella, which causes typhoid fever, is one of the most
common bacteria worldwide transmitted through contaminated food and
water, causing infection in the digestive system, as well as H.pylori ,
which has a general Prevalence rate, causing Stomach ulcers and Stomach
cancer, and has effects on blood picture and elements in Serum Blood (
Zn, Cu, Cd ) according to the current study.

method: The study was conducted in Al - Diwaniyah province hospitals
and Laboratories, and different measurement methods were adopted. For
typhoid fever, it was measured by the widal test, while H. pylori the
method of rapid later at chromatography was used, and the blood picture
by ( CBC ) device and trace elements by Atomic Absorption
Spectrophotometer ( AAS).

Results: The incidence of typhoid fever is higher than H. pylori
(77.41%) ,( 60 % ) respectively, age ( typhoid, 31-40) ( 90% ), H. pylori (
41-50) (83.33 %), and gender (Typhoid , in female ( 79.38 % ), H. pylori
in male ( 73.70%), and number of family, (Typhoid and H. pylori in family
more than individual , ( 86.79 % ), ( 73.33 % ), Residential area in rural
area for both ( 77.65 % ),( 86.36 %), and drinking water uses filter water
for both (92.70 % ), (73.07%), and mon the of Study ( typhoid in May,
Jane, July, H. pylori in November, March , April , June ) , and economic
status ( Typhoid in good incomes ( 86.15 % ), H. pylori , low incomes (
92.30 % ), blood parameter (Typhoid increase in ( RBC, MCV ), decrease
in ( Hb, WBC, LYM, PLT ), H. pylori increase ( RBC ), decrease in ( Hb,
WBC, MCV, LYM, PLT ), Trace element increase in (Cu) and decrease in
(Zn ,Cd ) for both.

Objectives: This study was carried out to determine the prevalence of
typhoid fever compared with H. pylori, and effect the disease on blood
picture and trace elements.
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1. Introduction

The bacterium Helicobacter pylori is one of the most prevalent bacterial infections in humans,
and it has numerous ways to colonize the host. Flagella mediated motility, ability to survive in an
acidic Stomach environment adhesions to host receptors, and toxin release that causes tissue
damage. Gastritis peptic ulcer, disease, gastro duodenal ulcer, atrophic gastritis, gastric
malignancies, and other conditions are all caused by it [1]. And it's a global public health problem
affecting both developed and developing countries [2]. About 4.4 billion individuals were infected
globally with H .pylori during 2015 increasing with age and Socioeconomic status, and
geographical area [3].

furthermore, previous research has linked H. pylori infection to a variety of hematological
symptom [4], and cause changes in the patient complete blood picture and effects on red blood
cells, hemoglobin Concentration, hematocrit, average Cell and platelets [5], and also the trace
elements in the blood Serum are affected by Helicobacter pylori infection, and differences in
Some element levels are linked to the occurrence of stomach cancer Many studies also aimed to
Study the levels of trace elements for patients with H. pylori and Camper them with healthy
people, and the results showed that some Studies have high percentage and other decrease, and
Studies have not shown significant different in the level of elements [ 6].

Salmonella infection are the most prevalent food-borne diseases, and they continue to be a major
public health concern around the world, particularly in developing nations Typhoid fever caused
an estimated 21.7 million illnesses and 2.17.000 fatalities peryer, according to the WHO 2000
census The management of typhoid fever has improved with the development of better
diagnostic and therapeutic technologies [ 7-8] Typhoid fever is a systemic bacterial infection
caused by gram negative rods, such as Salmonella typhi, and spread by ingesting water or food
Contaminated by infected carriers urine or feces. Typhoid fever primarily affects children and
young adults and is a leading source of morbidity around the world [ 9 ],poor sanitation and poor
hygiene and contaminated water, food and drinks purchased from Street vendors, that is a
common risk factors lead to an epidemic [10 ].

And the Typhoid fever has significant effect on some hematological parameters, but these
changes can aid in diagnosis. and treatment [11]. And also typhoid fever contribute with trace
elements in serum blood and can cause special changes in the concentration of trace elements,
like Zink and copper etc.[12]. The current study aims to compare The prevalence rate between H.
pylori and typhoid fever infection by type of infection, age, gender, number of family members,
family monthly income, area of residence, drinking water quality, and months of the study year in
addition to measuring the values of hematological parameters and concentrations of trace
elements for infected patients and comparing them with healthy subjects.

2. Methods
2.1 Data Collection
367 blood Samples were connected and examined (10 healthy people, 186 infected with typhoid

fever, 171 H. pylori). The number of infected with typhoid fever was (45) and H. pylori were ( 27 ), of
the Patients who came to some public hospitals and private Lab orator of the center, districts and
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districts of Diwaniyah province, and the ages included (1-70) years and for the period from
(1/11/2020) to (1/7/2021).

2.2 Separation of Samples

After blood was drawn from infected people by using 5 mL medical syringe,2 mL was placed in a
tube containing EDTA for the purpose of blood picture tests [ hemoglobin (Hb), red blood cells (RBC),
white blood cells (WBC), lymphocytes (LYM), hematocrit (MCV), platelets (PLT)], and 3mL was placed
in a normal test tube and left vertically in the tube holder for (10-15) minutes, then was centrifuged
at a speed of 3000 then the serum was separated by pipette and the sediment was discarded, and
the serum for the purpose of measuring the Concentration of trace element [ Zinc (Zn), Copper (Cu),
Cadmium (Cd) ]

2.3 Samples examination

2.3.1 H. pylori examination.

The Rapid Lateral immune chromatography Assay method used, which depends on the serum
blood examination to confirm infection, which is done by using a strip containing chromatographic
paper and covered with anti-bacterial antibodies at the reaction Site, after the blood is drawn from
the patient from ( 3-5mL ) and after Completing the endoscopy examination and then it is separated
from the body by centrifugation at a speed of 3000 revolution 1 minutes, for a period of 10 minutes,
one or two drops of Serum are placed in the tape or cassette, The tape is raised to the top and
knocked once or twice and then read the result after 10 minute If one red line appears, the result is
negative, and if two lines appear, the result is positive

2.3.2 Typhoid fever examination.

Salmonella is examined using the Widal method, which is carried out using four reagents, which
help in the appearance of granulation in the presence of salmonella bacteria. After drawing the blood
from the patient and separating it from the serum, we prepare a slide, and prepare reagents at room
temperature and through a pipette we put a drop of Serum + type reagent O, and Second drop of
serum + type reagent H. and third drop of Serum +type reagent AH, and fourth drop of serum + type
reagent BH, that is , we have four drops along the slide and we move them with stick and then in a
circular motion as well, and leave them for 10 minutes until the appearance of graininess , and the
result is positive.

2.3.3 Blood parameter examination
done by used blood cell a count ( CBC ), It has advanced specifications and gives high accuracy in

measuring the parameters, as it measures the blood parameters through its part, and after placing
the blood in a test tube containing ( EDTA).

2.3.4 Trace elements examination

The trace elements ( zinc , copper , cadmium) were measured using atomic absorption
Spectrophotometer (AAS) and based on the blood serum to the trace elements concentrations.

2.4 Statistical analysis
The Statistical program SPSS version 27 was used for the purpose of reading the results Statistically

and to find out the significant differences between the variables included in the Study. The one way
ANOVA test was used with calculating the value of the least significant difference LSD, to compare
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the averages of blood standards and levels of minerals in the blood of the experlment groups the
percentages were also compared by calculating the value of the chi-square x%, and the differences
were issued at a probability level of 5 % [13].

3.Results

The results of the current study showed the highest prevalence rate recorded for typhoid fever by
(77.41%), while the prevalence of H. pylori bacteria was recorded (60%). Table (1) showed the highest
infection rate for the age group (31-40) years and it reached (90%) for fever Typhoid had the lowest
infection rate for the group (51-60) years, and its rate was (62.96%), while the highest infection rate
for H. pylori disease was recorded in the age group (41-50) years and it reached (83.33%), and the
lowest infection rate for the group (10-20) years was (28.57%) «Table (2) indicates that the infection
rate in females is higher than males and it reached (70.38%) for typhoid fever, while H. pylori bacteria
infection rate in males is higher than females and it reached (73.07%), while Table (3) shows the
highest infection rate in the families with more than 9 members reached (86.79%) (73.33%) for
typhoid fever and H. pylori bacteria respectively, and the lowest infection rate in the family (5-3)
individuals amounted to (68.57%) (43.75%) for typhoid fever and H. pylori bacteria respectively<Table
(4) indicated the quality of the water used for drinking, and showed the highest rate of infection for
users of filtered water for both diseases, typhoid fever and H. pylori bacteria, and it reached (92.70%)
(73.07%), respectively, and Table (5) indicated the highest infection rate in rural areas for both
diseases. Typhoid fever and H. pylori bacteria reached (77.65%) (86.36%), respectively, and table (6)
showed the highest infection recorded for people with good incomes of typhoid fever, which
amounted to (86.15%), while H. pylori bacteria had the highest infection recorded for people with
low incomes, which amounted to (92.30%):Table (7) showed the prevalence of typhoid fever
increased in the month (May, June, July)/2021, and the infection rate was (94.73%) (94.44%),
respectively, while H. pylori infection rate increased in November 2020, March and April and June /
2021, and the infection rate was (75%) for each of them.

While Table (8) showed a difference in the blood parameters values of typhoid and H. pylori
infected patients compared with the healthy controls, the values (RBC), (MCV) reached
(4.52+0.41)10°%/ pl ,(85.44+3.54) fl , respectively, compared with. The healthy subjects
(3.52+0.11)10°/ ul,(81.66+2.62) fl, while the values of (Hb),(WBC)(LYM),(PLT) decreased and
amounted to (12.9+0.92) g/dl, (9.7210.66)10%/ ul, (24.28+1.02)%, (316.219.38)% P respectively
compared to healthy controls (17.34+0.61) g/dl , (3.5240.11)10°%/ ul ,  (33.3410.74)%,
(316.249.38)%.While H. pylori showed an increase in RBC values (4.68+0.65)10°/ ul, compared with
healthy controls, where the values of (Hb), (WBC), (LYM), (MCV), (PLT) decreased, It was
(12.85+2.01) g/dl, (8.26%1.13)10°%/ pl, (29.99+1.63)%, (77.6+2.78) fl, (287.5+5.71)%, when compared
with healthy controls.

Table (9) shows the concentrations of trace elements for patients with typhoid and H. pylori
bacteria compared with the healthy controls, where the copper concentration increased for both
typhoid fever and H. pylori diseases and reached (2.42+0.66) ug/dl, (2.12+0.52) pug/dl, respectively
compared. With healthy controls (1.51+0.62) ug/dl, zinc and cadmium concentrations decreased for
typhoid fever and reached (0.776+0.22) ug/dl, (0.011+0.01) compared to healthy controls
(1.185+0.30) pg/dl, (19.79316.12), respectively. While H. pylori bacteria, the concentrations of zinc
and cadmium reached (0.755 + 0.17) ug/dl and (0.023 + 0.01) pg/dl, respectively.
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Table(1) Showed the age of typhoid and H. pylori

Age Typhoid fever H. pylori
Checked Infected % Checked Infected %
number number Number number
(10-20) 48 36 75% 7 2 28.57%
(21-30) 30 28 87.5% 9 4 44.44%
(31-40) 36 27 90% 10 8 80%
(41-50) 24 21 87.5% 12 10 83.33%
(51-60) 27 17 62.96% 4 2 50%
(61-70) 21 15 71.42% 3 1 33.33%
Total 186 144 77.41% 45 27 60%
X 8.3 0.006
P value 0.140 0.937

Table (2) Showed type of sex for typhoid fever patient and H. pylori

Sex Typhoid fever H. pylori

Checked Infected % Checked Infected %
Male Number Number Number number

89 67 75.28% 26 19 73.07%
Female 97 77 79.38% 19 8 42.10%
Total 186 144 77.41% 45 27 60%
X 0.446 7.43
P value 0.504* 0.006

Table (3) Showed number of family for typhoid fever and H. pylori

Number Typhoid fever H. pylori

f famil
ortamily Checked Infected % Checked Infected %

Number number Number number

(5-3) 70 48 68.57% 16 7 43.75%
(8-6) 63 50 79.36% 14 9 64.28%
(>9) 53 46 86% 15 11 73.33%
Total 186 144 77.41% 45 27 60%
X* 2.46 2.97
P value 0.292* 0.226

Table (4) Showed the type of water drinking for typhoid fever and H.pylori

Type of water Typhoid fever H.pylori

Checked Infected % Checked Infected %
Number number Number number
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RO 90 55 61.11% 19 8 42.1%
_filter water 96 89 92.70% 26 19 73.07%
Total 186 144 77.41% 45 27 60%
X 144 4.38
P value 26.520* 0.036*
Table (5) Showed the Residential area for typhoid fever and H.pylori
Residential area  Typhoid fever H.pylori
Checked Infected % Checked Infected %
Number number Number number
City center 92 71 77.17% 23 8 34.78%
Districts and 94 73 77.65% 22 19 86.36%
sub-Districts
Total 186 144 77.41% 45 27 60%
X 0.006 12.46
P value 0.937* 0*
Table (6) Showed the Economic status for typhoid fever and H.pylori
Economic Typhoid fever H.pylori
status
Checked Infected % Checked Infected %
Number number Number number
Low 60 43 71.66% 13 12 92.30%
Mediat 61 45 73.77% 15 10 66.66%
Good 65 56 86.15% 17 5 29.41%
Total 186 144 77.41% 45 27 60%
X? 4.43 12.55
P value 0.109* 0.002*
Table (7) Showed Months of study year
Months of study year Typhoid fever H. pylori
1- October 2020
19 10 52.63 6 2 33.33
2- November2020
18 11 61.11 4 3 75
3- December 2020
19 11 57.98 4 2 50
4-  January 2021
19 10 57.89 5 3 60
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5- February 2021

18 15 77.77 6 3 50
6- March 2021
19 16 84.21 4 3 75
7- April 2021
19 17 84.47 4 3 75
8- May 2021
18 17 94.44 5 3 60
9- June 2021
19 18 94.73 4 3 75
10- July 2021 19 18 94.73 3 2 66.66
1. Total 186 144 77.41 45 27 60
2.X° 29.32 3.75
3. Pvalue 0.001* 0.927*

Table (8) showed Blood parameter for typhoid and H. pylori Compared for Healthy people

Blood parameter Healthy people Typhoid fever H. pylori
1- Hbg/dl 17.34+0.61 12.9+0.92 12.85+2.01
2- RBC10°/ul 3.52+0.11 4.52+0.41 4.86 £ 0.65
3- WBC10°/ ul 13.24+0.43 9.72 £ 0.66 8.26£1.13
4- LYM% 33.43+0.74 24.28 £1.02 29.99 +1.63
5- McCV Tl 81.66 £ 2.62 85.44 +£3.54 77.6+2.78
6- PLT% 362.9+10.4 316.2+9.38 287.5+5.71

Table (9) Showed Trace elements value for both typhoid fever and H. pylori

Trace elements Healthy people Typhoid fever H. pylori

1-zn 1.185+0.30 0.776 £ 0.22 0.755+0.17

2-cu 1.51 £0.62 2.42+0.66 2.12+0.52

3-cd 19.793 £6.12 0.011+0.01 0.23.01

4. Discussion

The current study showed that the prevalence of typhoid disease is higher compared to H. pylori
bacteria, and the reason is attributed to transmission through contaminated food and water, to the
health and environmental situation, as well as general hygiene and to the standard of living, social
and economic, which increases the chances of its spread <Also the highest infection appeared for the
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age group (31-40) years, and the infection was more in females than in males, and the reason may be
attributed to direct contact with the source of infection for females more, and it agrees with the
study [14]. In addition, the highest rate of infection was recorded in rural areas, due to the lack of
cultural awareness in these areas, poor public and personal hygiene, or it may be the result of eating
poorly cooked food, and unwashed fruits and vegetables well. and the highest rate of infection was
recorded in the summer months (May, June, and July), and the reason is due to the result of the
activity of salmonella bacteria in the summer, which leads to the chance of its spread more and this
result agrees with the study [14-15].and The highest infection rate appeared for users of household
filtered water, indicating that salmonella bacteria are transmitted through the water and are
characterized by a longer stay in the water, and that household filtered water is not the best for
drinking, so it is necessary to rely on more pure, safe and drinkable water, and this agrees with a
study [16].The reason for the emergence of the highest incidence of infection in the most 9-member
families is due to direct contact with the patient as a result of crowding within the family, which
increases the chance of transmission more easily, in addition to using the same common tools, which
may be contaminated. This also helps in the transmission of the disease within the family, and agree.
This is with a study [17].The highest rate of infection appeared for people with good income and it
does not agree with the study [18] which showed the highest rate of infection for people with low
income, and the reason is attributed to their dependence on restaurant food as a result of their work
outside the home that forces them to eat outside the home. As for H. pylori bacteria, the highest
infection rate was recorded for the age group (41-50 years) and it agrees with the study [19-20]. The
reason for this is that H. pylori bacteria become active and exacerbate with age, as the study showed
that the infection increases in males more of females, and the reason was attributed to the fact that
women take antibiotics during their lifetime (pregnancy or childbirth) that may inhibit the action of
these bacteria. The highest rate of infection was also recorded in rural areas, and this study does not
agree with the study [21], as for the months of the year, the highest rate of infection was recorded in
the months (November, March, April, and June), and it does not agree with the study [22], which
showed the rainy months more An infection from the summer months, and the reason may be
attributed to the fluctuation of factors that stimulate the activity and growth of H. pylori bacteria, its
transmission and spread«lt also showed the infection rate of people dependent on household filtered
water, and this reflects the chance of transmission through water contaminated with the feces of
patients infected with H. pylori bacteria, and this was confirmed by [23] that is transmitted through
wastewater as a result of not being treated accurately. Also, the number of casualties increased for
people with low incomes, and the reason was due to the determination to provide sufficient means,
whether it was food or medical, in addition to the general and personal hygiene caused by the lack of
cultural awareness. In addition, the infection rate increased in families with more than 9 members,
and it is consistent with [24].

As a result of crowding within the family and direct contact with the patient, it may pass from the
mother to her child during breastfeeding, in addition to the use of shared tools.

As for blood parameters, many vital indicators have become dependent on CBC measurement in
recent years, and they are widely used in many areas because of their ease and low cost, so many
doctors can use them in practice [25] where blood standards play many warning signs. The results of
the current study showed a difference in the values of the blood parameters, and showed a
decrease in the values of (Hb, RBC, LYM) for typhoid disease and the same values increased in
bacterial H. pylori disease compared to healthy controls, while the values of (WBC, MCV, PLT)
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decreased for H.pylori disease and increased for typhoid disease compared to healthy controls. These
results do not agree with the study [5]. Concerning the trace elements, it showed an increase in
copper concentrations for typhoid and H.pylori disease and a decrease in zinc and cadmium
concentrations. These results are consistent with the study [26], and not consistent with the study
[27].
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