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Abstract
This study aimed to determine the honey effect on typhoid fever (TF) patients
those which their serum samples assayed and were positive to widal test. In this study,
(117) cases male and female with age between (9-50) years, during the period from
30/1 to 1/7 at 2009. Kit- antigen had been used which produced by (Plasmatec
Laboratory Product Ltd) to perform widal test by slide method. The results showed
that there were (100) of (117) were positive to widal test. Positive cases were divided
to two equal groups. First group were treated by effective antibiotics against
salmonella species bacteria that cause TF. While second group were given honey in
addition to antibiotics treatment for three weeks. Then, the second test was performed
for both groups. The results showed that the percent of patients those treated by
antibiotics only and had been response (decreasing in titer of antibodies) were (30%)
& (56.3) for both somatic (O) and flagellar (H) antigens, While the cases those not
response to treatment were (70%) & (43.7%) for both (O) and (H) antigens. The
second groups those were treated by antibiotics in addition to honey. Percent of
patients those had been response were (68.7%) & (76.2%) for both (O) and (H)
antigens. While the cases those not response were (31.3%) & (23.8%) for both (O)
and (H) antigens. From these results, the effect of honey with antibiotics in treatment
of typhoid fever patients fever was very clear.

Key words: Honey effect; somatic (O) and flagellar (H) antigen; typhoid fever
patients.

اﻟﺨﻼﺻﺔ:
ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺘﻬﺩﻑ ﺍﻟﻰ ﺘﺤﺩﻴﺩ ﺘﺄﺜﻴﺭ ﺍﻟﻌﺴل ﻋﻠﻰ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺼﺎﺒﻴﻥ ﺒﺤﻤﻰ ﺍﻟﺘﻴﻔﻭﺌﻴﺩ ﻭﺍﻟﺫﻴﻥ ﺘﻡ ﻓﺤﺹ
ﻋﻴﻨﺎﺕ ﺩﻤﻬﻡ ﻭﻜﺎﻨﺕ ﺍﻟﻨﺘﻴﺠﺔ ﺍﻴﺠﺎﺒﻴﺔ ﻟﻔﺤﺹ ﺍﻟﻭﻴﺩﺍل .ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ ) (117ﺤﺎﻟﺔ ﻤﻥ ﻜﻼ ﺍﻟﺠﻨﺴﻴﻥ ﺘﺘﺭﺍﻭﺡ
ﺍﻋﻤﺎﺭﻫﻡ ﻤﻥ ) (50-9ﺴﻨﺔ ﺨﻼل ﺍﻟﻔﺘﺭﺓ ﻤﻥ  1/30ﻭﻟﻐﺎﻴﺔ  7/1ﻋﺎﻡ  2009ﻓﻲ ﻨﺎﺤﻴﺔ ﺨﺭﻨﺎﺒﺎﺕ .ﺘﻡ ﺍﺴﺘﻌﻤﺎل
ﻋﺩﺓ ﺍﻟﻔﺤﺹ ) (kit-antigenﺍﻟﻤﻨﺘﺠﺔ ﻤﻥ ﻗﺒل ﺸﺭﻜـــﺔ )(Plasmatec Laboratory Product Ltd
ﺍﻻﻨﻜﻠﻴﺯﻴﺔ ﻹﺠﺭﺍﺀ ﻓﺤﺹ ﺍﻟﻭﻴﺩﺍل ﺒﻁﺭﻴﻘﺔ ﺍﻟﺸﺭﻴﺤﺔ ﺍﻟﻤﺘﺭﺍﺼﺔ .ﺍﻅﻬﺭﺕ ﺍﻟﺘﻨﺎﺌﺞ ) (100ﺤﺎﻟﺔ ﻤﻭﺠﺒﺔ ﻟﻠﻔﺤﺹ ﻤﻥ
ﻤﺠﻤﻭﻉ ) .(117ﺘﻡ ﺘﻘﺴﻴﻡ ﺍﻟﺤﺎﻻﺕ ﺍﻟﻤﻭﺠﺒﺔ ﺍﻟﻰ ﻤﺠﻤﻭﻋﺘﻴﻥ ﻤﺘﺴﺎﻭﻴﺘﻴﻥ ،ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻻﻭﻟﻰ ﺘﻡ ﻋﻼﺠﻬﻡ ﺒﻭﺍﺴﻁﺔ
ﺍﺴﺘﻌﻤﺎل ﺍﻟﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﺎﺘﻴﺔ ﺍﻟﻔﻌﺎﻟﺔ ﻀﺩ ﺍﻻﺼﺎﺒﺔ ﺒﺒﻜﺘﺭﻴﺎ  salmonellaﺍﻟﻤﺴﺒﺒﺔ ﻟﻼﺼﺎﺒﺔ ﺒﻬﺫﻩ ﺍﻟﺤﻤﻰ ،ﺃﻤﺎ
ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺜﺎﻨﻴﺔ ﻓﻘﺩ ﺘﻡ ﺇﻋﻁﺎﺌﻬﻡ ﺍﻟﻌﺴل ﻟﻤﺩﺓ ﺜﻼﺜﺔ ﺍﺴﺎﺒﻴﻊ ﺒﺎﻻﻀﺎﻓﺔ ﻟﻠﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﺎﺘﻴﺔ ﻭ ﻭﺒﻌﺩﻫﺎ ﺘﻡ ﺇﺠﺭﺍﺀ
ﺍﻟﻔﺤﺹ ﺍﻟﺜﺎﻨﻲ ﻟﻜﻼ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ .ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺇﻥ ﻨﺴﺒﺔ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻜﺎﻥ ﻟﺩﻴﻬﻡ ﺍﺴﺘﺠﺎﺒﺔ )ﺍﻨﺨﻔﺎﺽ ﻓﻲ
ﻋﻴﺎﺭﻴﻪ ﺍﻻﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ( ﻋﻨﺩ ﺍﻟﻌﻼﺝ ﺒﺎﻟﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﺎﺘﻴﺔ ﻓﻘﻁ ﻫﻲ ) (%30ﻭ) (%56,3ﻭﻟﻜﻼ ﺍﻟﻤﺴﺘﻀﺩﻴﻥ
ﺍﻟﺠﺴﻤﻲ ) (Oﻭﺍﻟﺴﻭﻁﻲ ) (Hﻭﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﺃﻤﺎ ﺍﻟﺤﺎﻻﺕ ﺍﻟﺘﻲ ﻟﻡ ﺘﻅﻬﺭ ﺍﺴﺘﺠﺎﺒﺔ ﻓﻜﺎﻨﺕ ) (%70ﻭ)(%43,7
ﻭﻟﻜﻼ ﺍﻟﻤﺴﺘﻀﺩﻴﻥ ) (Oﻭ) (Hﻭﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﺍﻤﺎ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺜﺎﻨﻴﺔ ﺍﻟﺘﻲ ﺘﻡ ﻋﻼﺠﻬﻡ ﺒﺎﻟﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﺎﺘﻴﺔ ﻤﻊ
ﺍﻟﻌﺴل ،ﻜﺎﻥ ﻫﻨﺎﻙ ) (%68,7ﻭ) (%76,2ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﻜﺎﻥ ﻟﺩﻴﻬﻡ ﺍﺴﺘﺠﺎﺒﺔ ﻭﻟﻜﻼ ﺍﻟﻤﺴﺘﻀﺩﻴﻥ ) (Oﻭ
) (Hﻭﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﺍﻤﺎ ﺍﻟﺤﺎﻻﺕ ﺍﻟﺘﻲ ﻟﻡ ﺘﻅﻬﺭ ﺍﺴﺘﺠﺎﺒﺔ ﻟﻠﻌﻼﺝ ﻓﻜﺎﻨﺕ ) (%31,3ﻭ ) (%23,8ﻭﻟﻜﻼ
ﺍﻟﻤﺴﺘﻀﺩﻴﻥ ) (Oﻭ ) (Hﻭﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﻭﻤﻥ ﺨﻼل ﺍﻟﻨﺘﺎﺌﺞ ﺘﺒﻴﻥ ﻤﺩﻯ ﺘﺄﺜﻴﺭ ﺍﻟﻌﺴل ﻤﻊ ﺍﻟﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﺎﺘﻴﺔ ﻓﻲ
ﻤﻌﺎﻟﺠﺔ ﻤﺭﻀﻰ ﺤﻤﻰ ﺍﻟﺘﻴﻔﻭﺌﻴﺩ.

Introduction
Typhoid fever (TF) is a systemic infectious disease characterized by an acute
illness, the first typical manifestations are fever, headache, abdominal pain, relative
. Salmonella enterica subsp. enterica

][1][2

bradycardia, splenomegaly, and leukopenia

serotype typhi is the etiological agent of TF. The infection is an important cause of
morbidity in many regions of the world, with an estimated 12 to 33 million cases
. Cases are more likely to be seen in areas like India, South and

][3

occurring annually

Central America, and Africa with rapid population growth, increased urbanization,
and limited safe water, infrastructure, and health systems. In recent years, cases have
been reported from Eastern Europe

[4]

. Although TF has practically disappeared from

developed nations, it remains a serious public health problem in several Asian regions
of the former USSR and in parts of South and South-East Asia, Africa and South
America [5] [6].
The definitive diagnosis of TF requires the isolation of Salmonella enterica
serotype typhi from the patient. Cultures of blood, stool, urine, rose spots, blood, and
gastric and intestinal secretions can all be useful for diagnosis. Bacteria can be
isolated from blood in 73 to 97% of cases before treatment

[2]

. However, in our

country, since (i) patients often receive antibiotics prior to medical diagnosis, (ii)
bacteria can be isolated from the blood cultures in only 40 to 60% of the cases [7][8][9],
and (iii) culture facilities may not be available, serologic analysis becomes more
important. Widal agglutination test has been widely used in diagnosis of TF in Iraq.
Antibiotics,

such

as

ampicillin,

chloramphenicol,

trimethoprim-

sulfamethoxazole, Amoxicillin and ciprofloxacin, have been commonly used to treat
TF in developed countries[10][11]. Ceftriaxone is the best choice for children
[12][13]. Aminoglycosides are clinically ineffective in treatment of TF [14]. In some
studies it has been shown that Azithromycin (500mg P.O qd for 7 days) as effective
as chloramphenicol and given to patients with chloramphenicol susceptible infections
[15][16][17].
During Enteric fever, the digestive system is affected and it does not function
properly. If some honey is given to the patient frequently, it has a soothing effect on
the intestines and the patient does not become weak, Honey gives energy to the
patient and also provides treatment. Honey was used to treat infected wounds as long
ago as 2000 years before detection of bacterial infection. In c.50, Dioscorides
described honey as being "good for all rotten and hollow ulcers"

[18]

. In more recent

studies, honey has been reported to have an inhibitory effect to around sixty species
of bacteria including aerobic and anaerobic, gram-positives and gram-negatives

[19]

.

An antifungal action has also been observed for some yeasts and species of
Aspergillus and Penicillium

[19]

, as well as all the common dermatophytes

[20]

. The

current prevalence of antibiotic-resistant microbial species has led to a reevaluation of

the therapeutic use of ancient remedies, including honey

[21]

. This study was

performed detect the effect of honey used with antibiotics in treatment of TF patients.

Materials and methods
This study included (117) patient serum samples male and female which have
clinical signs of TF in khernabat city, (100) patients samples showed a positive results
for widal test, with age between (9-50) years, during the period from 30/1 to 1/7 at
2009. The positive samples were divided in to two equal groups. First group include
(50) patients treated with antibiotics only. Second group included (50) patients treated
with antibiotics and honey. All patient serum samples were tested firstly by using of
slide agglutination method widal test and then secondly after three weeks to detect the
effect of honey, through this period patients were treated with antibiotics (in first
group) and with /or without honey (in second group).
Patients with TF those diagnosed by widal test under physician order were
characterized by a sustained fever more than 39°C, profuse sweating, headache,
unappetite , gastroenteritis, vomiting and non bloody diarrhea, rose-colored spots may
appear. Widal test was used to demonstrate the presence of somatic (O) and flagellar
(H) agglutinins to Salmonella typhi in patient's serum using suspensions of these
antigens. A rapid slide test considered now as the most commonly used technique in
local laboratories because of its convenience and short time consuming
Kits of (Plasmatec Laboratory Product Ltd) contain a suspension of H and O
antigens in phenol saline. Qualitative test: One drop each of undiluted patients’ serum
samples for the two antigens are placed on the circled card and one drop of each of
Salmonella antigens are added separately and gently rotated for one minutes.
Appearance of agglutination gives qualitative positive results.
Antibiotics treatment was given under physician order as following: in age
group (10-15 years old), third generation of cephalosporin (cefotaxime) 500mg as
intravenous injection (twice daily) was given for 3 days, then treatment continuous
with orally ciprofloxacin 500mg which was given for 11 days. In more than 15 years
old patients, the antibiotic cefotaxime that given intravenously was of 1gm (twice
daily).
Ten milliliters of honey (one table spoonful) was taken by patients every day
before breakfast, for three weeks. After this period, the second test was performed.

Results and Discussion
Table (1): Number and percentage (%) of typhoid fever patients and their age
groups
Age groups

Number

Percentage of patients

1-10

5

5%

11 – 20

45

45%

21 – 30

34

34%

31 – 40

12

12%

41 – 50

4

4%

Total

100

100%

Table (1) referred to the distribution of patients according to the age groups.
More of the infected cases were at (11-20) and (21-30) years which were (45%) &
(34%) of patients, respectively. While the lowest were at (1-10) and (41-50) years
(5%) & (4%) of patients, respectively. That may be due to the smallest number of the
patients were included in this study when compared with the other ages [22][23].

Table (2): Agglutination level against TO, TH in proven cases of typhoid fever
Widal test
*TO

*TH

1:320

1:160

Negative

Number

68

30

2

Percent

68%

30%

2%

Number

31

43

26

Percent

31%

43%

26%

*TO: Titer of O agglutinin, *TH: Titer of O agglutinin

Table (2) showed the distribution of infected cases according to the TO and
TH agglutinins titer. There were (68%) & (31%) cases had titer of 1:320. The titer
1:160 were in (30%) & (43%) of patients for both TO and TH agglutinins,
respectively. There were (2) &(26%) of the proven typhoid cases showed no antibody
response to the O and H antigen, respectively. These findings are of paramount
significance to clinicians that must often rely solely upon the results of the Widal test
in making the diagnosis of typhoid fever, and among that there is a common belief
that H antigen is not useful for this purpose. Both of O and H agglutinins are equally
important for that purpose. Furthermore, for treatment of typhoid fever patients, data
of the
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Figure (1): Response percent on TO agglutinin titer with and without honey
treatment
* RESPONSE %: % of patients those had any change (decreasing) in typhoid
agglutinins titers.

Figure (1) showed the percentage of patients those response (decrease in O
antibodies titer) when treated with antibiotics only which were (30%), while the
patients percent those treated by antibiotics and honey were (68.7%). Percentage of
patients those not response when treated with antibiotics only were (70%), while the
patients percent those treated by antibiotics with honey and not response were
(31.3%).
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Figure (2): Response percent on TH agglutinin titer with and without honey
treatment

Figure (2) showed the percentage of patients those response (decrease in H
antibodies titer) when treated with antibiotics only which were (56.3%), while the
patients percent those treated by antibiotics and honey were (76.2%). Percentage of
patients those not response when treated with antibiotics only were (43.7%), while the
patients percent those treated by antibiotics with honey and not response were
(23.8%). Figure (1) and (2) referred to the effect of honey administration in antibodies
titers decreasing. Horibe et al. (2005), suggested that the changes of serum antibody
titers after treatment are related to the suppression of pathogens [25].
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Figure (3): Typhoid agglutinin O (TO) titer pre and post honey administration
Figure (3) referred to TO antibody titer of (50) cases pre and post-treatment by
antibiotics and honey. There were 36 (72%) of (50) patients had TO titer of 1:320.
After treatment, antibodies titer changed from (1:320 to 1:160) in 13(36.2%) of the
(36) patients, and from (1:320 to Negative) in 10(27.6%). While 13(36.2%) of cases
in which antibodies titer still without response. Titer of 1:160 was in 12(24%) of
honey treated patients. Titer changed from (1:160 to Negative) in 10(83.3%) of the
(12) cases, While there were 2(16.7%) of cases in which antibodies titer still without
response.
There were 2(4%) of honey treated patients negative to Widal test somatic
antigen at the first diagnosis. Abd-El Aal et al. (2007) found that honey had more
inhibitory effect (85.7%) on isolated gram-negative bacteria than commonly used
antibiotics. A synergistic effect of honey was observed when it was added to
antibiotics for gram-negative bacteria and also for coagulase-positive staphylococci
[26].

Honey, like other saturated sugar syrups and sugar pastes, has an osmolarity

sufficient to inhibit microbial growth

[27]

. In addition, the pH of honey the glucose

content of honey and the acid pH (3-4) may activate the immune system
(macrophage) to kill bacteria

[28]

, and release of hydrogen peroxide as antibacterial

substances[29].Honey (at a concentration of 1%) also stimulates monocytes cell to
release cytokines, tumour necrosis factor (TNF)-alpha, interleukin (IL)-1 and IL-6,
which activate the immune response [30].

TH ANTIBODIES TITER PRE AND POST HONEY ADMINSTRATION
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Figure (4): Typhoid agglutinin H titers pre and post honey administration.

Figure (4) referred TH antibody titer of (50) cases pre and post- treatment by
antibiotics and honey. There were 10 (20%) of (50) patients have TH titer of 1:320.
after treatment, antibodies titer changed from (1:320 to 1:160) in 2(20%) of the (10)
patients, and from (1:320 to Negative) in 6(60%) of patients. While 2(20%) of cases
in which antibodies titer still without response. Titer of 1:160 was in 32(64%) of
honey treated patients, which changed from (1:160 to Negative) in 24(75%) of the
(32) cases, While there were 8(25%) of cases in which antibodies titer still without
response.
There are 8(16%) of honey treated patients negative to widal test flagellar
antigen at the first diagnosis.

Conclusions
1- Typhoid fever infect male more than female.
2- The response percent (decreasing in titer of antibodies for both (O) and (H)
antigens) in patients those treated by antibiotics only, were less than those treated by
antibiotics in addition to honey administration.
3- The effect of honey with antibiotics in treatment of typhoid fever patients fever is
very clear.
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