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PREVALENCE OF TYPHOID AND PARATYPHOID,
IN RELATION TO THEIR GENOTYPE AMONG
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Research Paper

Blood samples and records of patients were sourced from health centre and hospitals around
Ukwani local government area as well as Novena University health clinic to assess the
susceptibility to typhoid/ paratyphoid fever according to blood group system. Commercially
available anti-A and anti-B blood grouping reagent as well as antigen ‘O’ and ‘H’ antigen for
Salmonellae paratyphi A, the ‘O’ and ‘H’ antigen for S. paratyphi B and Salmonellae group antigen
phase 211 for S. typhimurium were employed in this study. Result of the study reveals 60(60%)
of the hundred (100) blood samples were infected with typhoid/ paratyphoid fevers and that
20(20%) and 50(50%) of the 100 blood samples belonged to blood group A, B, AB, and O
respectively.  Bacteremia was higher among females (38%) than males (22%). The highest
typhoid/paratyphoid attack was observed among blood group O 46(46%) whereas the least
was noticed among blood group AB individual 2 (2%). Results have revealed a possible association
between ABO blood group system and susceptibility to typhoid/paratyphoid infections.
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INTRODUCTION
Typhoid also known as typhoid fever is a common

worldwide illness, transmitted by the in ingestion

of food and water contaminated with the faeces

of an infected person, which contain the

bacterium Salmonella enteric enteric, S typhi. The

bacteria then perforate through the intestinal wall

and are phagocytosed through the intestinal and

are phagocytosed by macrophages. The

organism is a gram negative short bacilli that is

motile due to its petritrichous flagella. The
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bacterium grows best at 37°C / 98.6°F human

body temperature. The term enteric fever is

frequently used in Britain to describe typhoid and

typhus (from Greek Tu oC “stupors”). Typhoid

fever was confused with typhus until the mid _

nineteenth century, when Sir William Jenner

undertook the first successful definition of typhoid,

clearly delineating it from typhus which is spread

by lice and has differing symptoms, Karl, J.

Elisabeth isolate the first causal organism for

typhoid fever in 1880 thus providing the basis for
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a definitive diagnosis. It was difficult to establish

a historical diagnosis prior to that time but

scholars working on the history of James town

Virginia (USA) believed a typhoid outbreak was

responsible for the death of over 600 settlers

between 1607 and 1624. In the war against South

Africa in the late 19th century, Britain troops lost

13,000 men to typhoid as compare to 8000 battle

deaths. The best knows earlier was (Typhoid

Mary) Mary malton was a cook in oyster bay, new

York in 1906 who is known to have infected 53

people of whom 5 died. After been identified as a

carrier, she promise that she would never handle

food again five years later after her release, she

was found to have been the source 25 cases of

typhoid at the women’s hospital in Manhattan, until

1948 little other than support measure could be

offered the typhoid patients, but with the discovery

of the antibiotics chloramphenicol, mortality was

markedly reduced. Drug resistance began to

emerge in the early 1970’s in Mexico and Vietnam,

and within a few 75% of all cases, in Vietnam

were resistance. In industrial countries the

resistances rates are around 5% of all cases

paratyphoid are a group of enteric illness caused

by strain of the bacterium Salmonellae that

caused Paratyphi Salmonella paratyphi A, S.

paratyphi C (S. hirschfeldii). They are transmitted

by means of contaminated water or food. The

paratyphoid bears similarities with typhoid fever

but it course is more bening, it can be caused by

any of the three variations or bb serotypes of

Salmonella enteritidis paratyphi A, B, and C it is

similar in its symptom to typhoid fever but tends

to be milder with a much lower case fatality rate.

Typhoid fever affects 17 million people

worldwide every year, with approximately 600,000

deaths. The numbers of sporadic cases of

typhoid fever remained relatively constant in the

industrialized world and with the advent of prosper

sanitary facilities. It has virtually been eliminated

in many areas. Most cases in developed countries

are imported from endemic countries. Strains

resistance to chloramphenicol and other

recommended antibiotics have been prevalent in

severe area of the world. Multi drug resistance

strains have been reported from Asian, the Middle

East and Latin America. Incidence of infection

varies during different period of the year. But

generating high where clean suppliers are short

and where there is over crowding. Infection spread

through fecal_oral route from patient. There is no

animal reservoir of the organism S. typhi carriers

may either be convalescent pr chronic carriers

who excrete S. typhi for more than a year, factors

outside the house hold like clean food from vendor

and flooding help distribute the disease from

person to person. Because of poverty and poor

hygiene and sanitary condition, the disease is

more common in  less industrialized principally,

owing to the problem of unsafe drinking water

inadequate sewage disposal and flooding

occasionally causing epidemics, paratyphoid

fever is found in large parts of Asian, Africa, central

and south America, many of those infected get

the disease in Asian countries. There are about

16 million cases a year which  result in about

25,000 deaths worldwide.

 Salmonella typhi can specifically only attack

humans so the infection nearly always comes

from contact another human either ill person, a

healthy carrier of the bacterium. The bacterium

is passed on with water and refrigeration but by

keeping food refrigerated correctly, this

maximized the production of the bacterium

signif icantly, hence this geared toward

evaluations of the prevalence of damaged that

typhoid and paratyphoid have caused amonged
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student of Novena University and its environment

due to their mortality rate in relation to their blood

groups.

OBJECTIVE OF STUDY
• To evaluate the blood groups and genotype

distributed of sampled individuals.

•· Source information within the research zone

on typhoid and paratyphoid occurance.

• Correlate occurrence and blood group as well

as genotype.

MATERIALS AND METHODS
One hundred samples of blood were collected

from patient who reported for typhoid cases by

veinal puncture at the health center of Novena

University Ogume. The sample was put in a

sterile test tubes and a drop of ethylenediamine

tetra-acetate (EDTA) was added into each tube

to prevent clotting before being transported to the

microbiology laboratory for analysis. The samples

were treated in two phases: Blood grouping and

Widal test.

BLOOD GROUPING
Three drops of blood from each samples was

dropped on a clean grease free white ceramic

tile and to these, a drop each of the blood grouping

anti  sera, Anti –A, Anti – B, and Anti_D(laboratory

diagnostic product limited(LDP) UK were added

and mixed thoroughly by rocking to and fro

60seconds and observed for agglutination.

Agglutination of the blood with Anti [p- A

indicated blood group B while agglutination with

both Anti – A and Anti – B indicated blood group

AB. Absence of agglutination with neither Anti –A

nor Anti –B indicates blood group O. the blood

group were classified further according to their

reaction with Anti – D antisera for rhesus blood

group which could either be positive or negative.

Agglutination with Anti –D shows rhesus positivity

while non agglutination shows rhesus negative.

 Table 1:  ABO Blood Grouping

Anti –A Anti -B Anti-D Remarks

_ + A positive

+ _ _ A negative

+ + _ AB negative

+ + + AB positive

_ + + B positive

_ + _ B negative

_ _ _ O negative

_ _ + O positive

WIDAL TEST/REACTION
Tile Method

Blood samples were centrifuged at the rate of

1000rpm for 5 minutes, after this time, the blood

samples were separated into two layers in each

of the test tubes with the serum on top while the

red cells remain below. Using a micropipette, a

drop each of the serum was placed on a clean

free white tile and each drop of the specific

commercially available antigen (i.e. the ‘O’ and

‘H’ for S. typhi, the ‘H’ antigens of S. paratyphoid

A, the ‘O’ and ‘H’ antigens for S. typhi B and

Salmonella group antigen phase 211 for

S. typhimurium manufactured by Biosystem

reagents equipments Ltd was added and mixed

thoroughly by rocking for 60 seconds and

observed for agglutination. Any samples which

agglutinated with the Salmonella antigen within

the time limit was said to be positive to the specific

antigen. Agglutination outsides the stipulated

times was regarded as false positivity.
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Tube Dilution Method

This method was used to determine the patients.

Eight (8) small plastic or glass test tubes were

labeled and arranged on a rack and 9ml of

phosphate buffered saline was dispersed into the

first test tube using a calibrated pipette while 1ml

of saline was dispensed each of the remaining 7

tubes. Using a micropipette 1ml of the patients

undiluted serum was dispensed into the test tube

containing 9ml of saline, resulting in a 10ml

solution in the  ratio 1:10, serial dilution of the

serum in phosphate buffered saline was made.

The test tube containing 1:10 dilution was mixed

properly and 1ml dispensed from it into the second

test – tube containing 1ml saline. This was further

mixed and 1ml was subsequent taken and

dispersed into third test tube. And this process is

continued up to the 7th test tubes resulting in 1:2,

1:40, 1:80, 1:160, 1:320, 1:640 respectively to after

which 1ml was discarded from the last tube.

A drop of the antigen which the patient’s serum

agglutinated with was added to each test tube

and then all tubes were incubated at 50°C for

2-4 hrs after which they were read and checked

for agglutination. The last dilution showing visible

agglutination was recorded as titer the eight tube

without showing visible agglutination was

recorded as titer the eight tube without serum

served as control.

RESULTS
Out of the one hundred blood samples collected

for typhoid and paratyphoid fever analysis.

50(50%) were blood group O and out of which

4(40%) were negative and the remaining 46(46%)

were positive. Blood group AB which accounted

for 20(20%) were all positive. Blood group A

which was also positive all positive accounted

for 20(20%). Blood group B has the lowest

number of 10(10%) with 3(3%) negative and the

remaining 7(7%) were positive.

In blood group A, 12(60%) were males while

the remaining 8(40%) accounted for females. Out

of the 20 blood group AB individuals, 14(70%)

were males while 6(30%) were females. Blood

group B which had 3 B- patients turn out to be all

male while the B+ patients had 2(2%) males and

5(5%) females. Blood group O+ which accounted

for the highest number of patients had 26 females

and 20males. The O- which were 4 had 2 males

and 2 females.

Due to the fact that typhoid paratyphoid fever

is endemic in Novena and its environment,

individual are expected to have quite a high level

of its antibodies in their immune system. For this

study, any titer below 1:160 was regarded as

insignificant or negative while those fro above

Table 2: ABO Blood Groups Distribution Between Sexes of Adults

Blood Groups Males (%) Female (%) Total (%) Rhesus Factor

A 12(60) 8(40) 20(20) A+ 12 Males 8 Females

B 14(70) 6(30) 20(20) Ab+14 Males 6 Females

O 22(44) 28(56) 50(50) 4 O– 2 Males 2 Females 46 O+ 26 Males 26 Females

B 5(50) 5(50) 10(10) 3 B– (Males) 7 B+ 2 Males 5 Females

Total 53 47 100(100) 100
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1:160 were regarded as positive or significant.

Out of the one hundred (1000 blood samples

tested, 60(60%) tested positive while 40(40%)

tested negative according to the stipulated titer.

Of the 60 positive samples, 46(76%) were blood

group O, 7(11.6%) were blood group A, blood

group B accounted for 5(8.3%) while blood group

AB accounted for the least number of 2(3.3%).

Out of the 40 negative Widal reactions, 4(10%)

was blood group O, 13(28.5%) belonged to blood

group A, 5(12.5) were blood group while 18(45%)

were blood group AB.

Of the 46 widal positive blood group O

persons, 28 were females while 18 were males.

Out of the 7 positive A blood group 5, were females

while AB blood group had 2 positive which were

both males, for the negative widal test, blood

group O had 4 which were all males, A had 13

Blood Groups Positive Widal Reaction According To Sex (%) Negative Widal Reaction According To Sex (%) Total (%)

A 7(5 Feales  2 Males)(11.6) 13 (3 Females 10 Males)(32.5) 20(20)

B 5(females)(8.3) 5 Males) (12.5) 10(10)

Ab 2(males) (3.3) 18 (6 Females 12 Males)(45) 20(20)

O 46(28 Females 18 Males) (76.6) 4 (Males) (10) 50(50)

Total 60(60) 40(40) 100(100)

Table 3: Widal Reactions and Corresponding Blood Groups (Baseline Titer > 1:160)

Blood Group                                   Positive Widal Reaction (%)                            Negative Widal Reaction (%) Total (%)

Females (%) Males (%) Females (%) Males (%)

A 5(5) 2(2) 3(3) 10(10) 20(20)

B 5(5) _ _ 5(5) 10(10)

Ab _ 2(2) 6(6) 12(12) 20(20)

O 28(28) 18(18) _ 4(4) 50(50)

Total 38(38) 22(22) 9(9) 31(31) 100(100)

Table 4: Widal Reactions and Corresponding Blood Groups and Sexes

with 3 females and 10 males, B had 5 which were

all males while AB had 18 with 6 females and 12

males.

DISCUSSION
This result was in agreement with the report of

Mourant (1983) which says that in the tissues,

both normal and neoplastic of all persons, there

are blood groups ABO like antigen which are

usually inaccessible to the immune system.

However, in the cause of an immune process or

of the immune response to a growing or

developing disease, Infections of the antigen

become accessible. Then an O blood group

person who do not have antigen, Then an O blood

group person who do not have antigens A or B in

its red cell will be more likely than any other blood

group person to tolerate the typhoid /paratyphoid
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infections since Salmonella paratyphoid A, B, C

and typhi D are antigens which contain the

antibodies A and B like blood group O individuals.

Other blood groups are more likely to attack to

attack their own tissues than blood group O

persons. (Mourant,1983). The study also revealed

higher susceptibility of female 38(38%) to typhoid/

paratyphoid infections than males 22(22%) with

respect to the different blood groups.  Although

there are no known explanation factors presently

to this observation, it has been suggested by

Agbonlahor et al., 1993. That genetic factor could

be on display by endowing males with immune

regulatory potential to cope better with some

disease state.

SUMMARY AND CONCLUSION
The data obtained from this research serves as

a preliminary guide to the association of human

ABO blood groups with typhoid/paratyphoid cases

distributed within Novena and its environment.

Among the 100 patients examined 53 were males

while 47 were females, blood group AB predictably

had the least occurrence of 2. Findings have

revealed the highest and least susceptibility of

blood group O (46%) and AB (2%) to typhoid /

paratyphoid infection among individual in novena.

Consequently, results obtained were expected to

serve as background information for future

studies on ABO status and susceptibility to

typhoid/ paratyphoid bacteremia in this part of the

world.

RECOMMENDATION
Based on the finding of this study, I will advice

the following recommendations;

• Proper cooking of food to avoid contamination.

• Proper personal hygiene.

• Milk and other dairy product should be well

pasteurized, and properly.

• Make sure that can food are well packed to

avoid contaminations.

• Educate people on how to avoid typhoid and

paratyphoid.
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