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C H A P T E R  2

B a c k g r o u n d  a n d  L i t e r a t u r e  R e v ie w

Typhoid fever had been known long time ago, but only until XVIII century name, clinical 

feature, pathogens were described clearly.

1793 Huxhmann recognized that some patients with diarrhea have prolonged fever and 

symptoms of nervous system, he isolated this group for research.

1804 Prost found out an ulcer in small intestine of the patients that had clinical symptoms 

like above.

1829. Louis (France) described clinical feature, pathology and named the disease typhoid 

fever.

1880 Graffky (Germany) isolated Salmonella typhi and found out biological 

characteristics of organism.

1886 Wright’s initial study of vaccine began on intensive investigation lasting for nearly 

60 years.

1890 Schattmuler (Germany) isolated organism from blood. It helped to diagnose early 

stage and also distinguish Salmonella typhi and para typhi A, B, c.
1896 Widal found out the coagulated serum from some patients that had recovered and he 

used this method for diagnosis and named it Widal.

1948 Chloramphenicol appeared and became the drug of choice in treating typhoid fever 

and helping to reduce mortality to ten times.
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2.1 O rg a n ism .

2.1.1 Bio-chemical characteristics o f  Salmonella typhi.

Salm onella typhi is negative gram  bacillus-bacteria  o f  salm onella group, m ovem ent 

and belong to E nterobacteriacae fam ily.

They ferm ent an aerogenic glucose, m anito l, sorbitol, and non-lactose, saccarose, 

adonitol, salixin- ferm enting. T hey do not produce indol and do not have urease for 

creating แ 2 ร. They have lysin decarboxylase enzym , do not create axeton and can not 

grow  in environm ent w ith  KCN  ( cyanua kali).

2.1.2. Construction o f  Salmonella typhi.

1974 C osteron and C olleagues (6) determ ined the construction o f  ou ter m em brane o f  

Salm onella typhi. It had tw o layers.

The in terlayer is cytoplasm a layer. It is constructed by protein  and phospholipid . The 

function o f  this layer is the transla tion  o f  needed substance for v itality  and 

exchanging som e factors that constructed  outer m em brane w ith outside.

The outerlayer is constructed  by phospholip id , special proteins and 

lipopolysaccharide.

- There is another layer in the m iddle. It contains peptidoglycan that m akes the 

m em brane rigid , and stick w ith  ou terlayer by lipoprotein.

T hrough the com ponents o f  ou ter m em brane people has determ ined antigen o f

Salm onella.
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2. i .3 Construction o f antigen o f Salmonella typlii

- A ntigen o  (som atic antigen) is constructed by g lucido-lip ido-polipeptide and 

presented at all species o f  Salm onella. It relates to endotoxin. It is stable w ith  t° 

(100°C) and alcohol, but easy to be ruined by form alin  0.5% .

- A ntigen Vi is only present in Salm onella typhi and para typhi c. It is capsular 

polysaccharide antigen and covers antigen o .

- A ntigen H (flagellar antigen) is one protein  that is sensitive w ith  t° and easily ruined 

by t° and alcohol. But it is stable w ith  form alin 5%.

N ow adays w ith  the im provem ent o f  high technology som e proteins located  on outer 

m em brane have found to be im portant antigens that used in serodiagnosis o f  typhoid 

fever, such as: 50 kD a O M P , B aber p ro te in ....

2.2 D iagnosis  o f  ty p h o id  fever.

2.2.1 Isolation:

Right now  the gold standard o f  diagnosis o f  typhoid  fever is still the isolation o f 

bacteria from  blood, stool, urine, bone m arrow , o ther body fluid. B ut the isolation can 

only be done in big hospitals w ith good laboratories and the results are still low: the 

rate o f  positive b lood culture in epidem ic o f  K ien G iang province in 1993 w as 50.7%  

and stool culture w as 32,4% . In Long Phu the b lood culture rate w as only  15%, stool 

culture w as 0%  (4). A ccording to study o f  G ilm an,R .H : the rate o f  iso la tion  w as 40%

(7) The reason o f  low  results o f  isolation is that it is influenced by so m any factors,

such as:



Isolated point tim e.

Stage o f  disease.

The use o f  antib io tics before entering hospitals.

Q uality o f  technicians.

Q uality  o f  equipm ent.

Q uality o f  isolated environm ent and chem ical agents.

B esides the d iagnosis by isolating organism , people had found out m any other 

m ethods to help  in diagnosing typhoid  fever.

2.2.2 Other methods.

W idal is the o ldest test in serodiagnosis o f  typhoid fever . The perform ance o f  W idal 

test is based on the reaction  betw een antibody w ith antigen H, o .  The results are 

positive w hen the result o f  the second tim e increases four tim es com pared to the first 

or single tim e but can m eet the standard titer. Standard titer depends on each country 

or each area. In V ietnam  W idal test is considered to be positive w hen titer o f  O, H is 

1 ะ 100 (4). In B angladesh the W idal is considered positive w hen o  and H agglutinin  

titers > 1:80 and > 1 :160.(8). R ight now  W idal test is still the m ost com m only  used in 

m any countries, especially  in developing countries w here there are lack o f  high 

technology and know ledge. M any studies w ere done to re-evaluate the value o f  W idal 

test in d iagnosis o f  typhoid fever.

Chen SK, C rur M s assessed the d iagnostic value o f  W idal test in patients w ith 

typhoid fever. The study show ed that: a single W idal test is useful in the d iagnosis o f 

typhoid fever in S in g ap o re /9*
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A Q uino KL and L ansang M A. evaluated the usefulness o f  single W idal 

test in an endem ic area and the results o f  sensitiv ity  w as 61%  and 

specificity  w as 8 8 % .(10)

Rai GP and Zachariah.K . com pared the diagnostic value for typhoid fever betw een 

W idal test and indirect fluorescent antibody test. The study show ed that the indirect 

fluorescent w as better than W idal test.(ll)

Saha SK  and R uhulam in M assessed the W idal test in diagnosing typhoid  fever o f  

children age betw een 1-10 years in B angladesh. The result show ed that Salm onella 

typhi o  and H agglu tin in  titers >  1 : 80 and >  1 ะ 160 w ere considered to be significant 

w ith 8 8 %  sensitiv ity  and 98%  specificity. This study suggested that for children  in an 

endem ic areas, a positive W idal test is considerable im portant in diagnosing typhoid 

fever. Furtherm ore, negative results should be interpreted w ith  caution  and both the 

agglutinins m ust be considered equally  im portant.<8)

The study o f  re-evaluation  o f  the W idal agglutination  test in response to the changing 

pattern o f  typhoid fever in highlands o f  Papua N ew  G uinea by C legg A, Passey M .in 

1998 show ed that: the o  cu t-o ff titre greater than or equal 40 was appropriated  for 

this population. B ut in 1992 new  o  antibody titer o f  > or = 160 w as recom m ended as 

a d iagnostic titer for typhoid  fever in Papua N ew  G uinea.(l2)

K oelem an JG conducted  a study to determ ine the diagnostic value o f  W idal test in 

non-endem ic country. The results show ed that: routine use o f  the W idal test is o f 

lim ited value and should only be used for patients in w hom  repeated culture rem ain
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H ow ever people try to find o ther test to replace W idal because o f  it’s m any 

lim itations.

A fter the W idal test p lenty follow ing tests studies were:

- ELISA

- RIA

H em agglutination  assay 

C oagglutination

D N A  probes for detection  o f  salm onella in blood.

Latex agglutination

Indirect hem agglutination  w ith lyophilized cells.

A lthough these tests have high sensitiv ity  and can process m any sam ples at the same 

tim e, their uses have been restricted to relatively large hospitals and laboratories 

because o f  equipm ent requirem ent.

The dot enzym e im m unoassay (typhi dot) is a qualitative antibody detection test for 

d iagnosis o f  typhoid fever and is a product o f  8 -year research in M alaysia. It detected 

serum  antibody to specific antigen (50K D ) o f  Salm onella typhi dotted  on 

n itrocellulose m em brane.

The 50 kD a outer m em brane protein  (O M P) o f  Salm onella typhi w as isolated via 

preparative sodium  dodecylsulfate-polyacrylam ide gel electrophoresis (SD S-PA G E) 

and electroelution. SD S-PA G E  w as perform ed under reducing condition  using the 

discontinuous buffer system s w ith a vertical slab electrophoresis unit. The stacking 

and separating gels contained 4 .5%  and 9%  acrylam ide respectively . Each preparative



gel w as loaded w ith  500 pg o f  O M P and w as run at a constant current setting o f  25 

m A  per plate at 4° c for 4 hours. The separated O M Ps w ere stained w ith  C oom assie 

blue, and the m olecular w eights w ere established w ith  m olecular w eight m arkers o f  

14.4-94 kDa. The location o f  the 50 kD a O M P w as determ ined and the band o f 

interest w as excised  and m inced to sm all pieces. The 50 kD a O M P w as then eluted 

from  the gel pieces via  e lectroelu tion  w ith  a m ini electroelu ter unit consisting  o f  glass 

tubes fitted w ith  m em brane caps w ith  a m olecular w eight cu t-o ff 15 kDa.. 

E lectroelu tion  w as perform ed at 10 m A  per tube for 6  hours in an  e lu tion  buffer 

containing T ris (0.3% ), glycine (1.44% ), and SDS (0.1% ). The elu ted  protein  was 

collected from  the m em brane caps and further concentrated  by precip ita tion  w ith  two 

volum es o f  iced-cold ethanol, overnight, at 4°c. The precipitated proteins w ere 

pooled, resuspended in 0.03 M tris and stored at -  20°c until required.

A nitrocellu lose m em brane, 0.5 cm  by 1 cm, w as used. 1 pi contain ing 0.03 pg  o f  the 

extracted 50 kD a O M P w as dotted on to the n itrocellulose using a m icrosyringe and 

allow ed to dry. The strips w ere dipped in to b locking buffer (3%  skim m ed m ilk, 0.9%  

N aC l, 10 m M  T ris-H C l, pH 7.4), and placed on a rocker p latform  for 30 m inutes, at 

room  tem perature. The blocked strips w ere rinsed 3 tim es for 15 m inutes w ith  0.15 

M N ETG  buffer (150 m M  N aC l, 50 m M  Tris-H C l, 5 m M  ED TA  and 0 .25%  gelatin), 

allow ed to dry and keep at 4°c until use.

The typhi dot test w as evaluated  in Pakistan, M alaysia, Philippines, In d ia ...

A sm a Ism ail, O ng kok Hai and Zainoondin  conducted  a study to determ ine the 

presence o f  a specific antigenic protein  on the outer m em brane o f  Salm onella  typhi. The 

results indicated the usefulness o f  specific antigen in the developm ent o f  sérodiagnostic
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test for typhoid fever since antibodies o f  both IgM  and IgG class responses w ere obtained 

(Proceeding o f  the South E ast A sia Sem inar on Im m unology and W orkshop on 

B iotechnology, U SM , Feb 2 -  10, 1992).

- Javaid U sm an, K A  karam at, T uhizaziz  A hm ed evaluated the d iagnostic  value o f  typhi 

dot test. The results show ed that: the sensitiv ity  and specificity was above 90%  ( Second 

International B iennial C onference o f  Pakistan  Society for M icrobiology Burban,

Pakistan, 1997).

Essa M .A bdullah, Sharia tahassum , Farhan Essa conducted study w ith  consideration 

o f  practical value to com pare the efficacy o f  the typhi dot w ith  the old W idal test. R esults 

indicated that the typhi dot had predictive value o f  over 95%  w hen both  IgM  and IgG 

w ere seen, gave results often as early as 1-3 days o f  fever, especially  w ith  IgM  

antibodies, w hile the W idal w as positive in 40.3%  o f  these patients w ith  titers especially 

o f  “ H ’’seen not earlier then  5 th  day o f  fever.( Second International B iennial 

C onference o f  Pakistan Society for M icrobiology Burban, Pakistan, 1997).

In Philippines M .L u-Fong, A .c  L u d a n .... They evaluated the d iagnostic value o f  

typhi dot test. The results indicated that D ot EIA has a sensitivity o f  100%  and specificity 

o f  87,7% , positive predictive value o f  62,3% , negative predictive value o f  100% .(13)

O ther study w as conducted  by K .E .C hoo, T .M .E .D avis, A. Ism ail and K .H .O ng to see 

the longevity o f  antibody responses to a Salm onella typhi- specific ou ter m em brane 

protein. The results show ed that m ean persistence o f  IgM  dot EIA  positive w as 2.6 

m onths (95% C I=2.0-3.1 m onths) and that o f  IgG  was 5.4 m onths (4.5-6.3 m onths)(14)



W ith the usefulness o f  typhi dot test, it is m ore im plem ented in m any countries, 

especially developing countries w here typhoid fever is still com m on. It is expected that 

can show  the d iagnostic value o f  typhi dot test for typhoid fever in V ietnam ese patients.

In V ietnam  because o f  the lim itation o f  technique, equipm ent and know ledge, the 

physicians in m any areas are still m aking decision  for treating typhoid  fever based on 

clinical sym ptom s.

2.3. C lin ic a l m a n ife s ta tio n :

Le D ang H a and college studied clinical m anifestation o f  203 typhoid fever cases 

w ith age from  5 to 64 years old. The results show ed that:

Fever: 100%.

A bdom inal ileus 78.3%

D iarrhea: 82.3%

H epatom egaly: 71.4%

Splenom egaly: 57.6%

R ose spots: 44,8%

H eadache: 47.3%

C om plication: 22%

+ H eart com plication: 12.3% in children, 2.1%  in adult.

+ Intestinal bleeding: 6 .8 % in adult, 3.5 in children 

+ A cute renal failure: 1.8 %  in children, 2 .1%  in adult
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+ Intestinal perforation: 0.7%
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2.4 T re a tm e n t o f  ty p h o id  fev er

In 1948 w ith  the im plem entation  o f  C hloram phenicol in treating typhoid  fever, the 

m ortality, com plication  and duration  o f  fever reduced a lot. It w as the first drug o f  choice 

for treatm ent o f  typhoid  fever for long period. A fter C hloram phenicol, C otrim oxazol and 

A m picillin  w ere im plem ented. Step by step Salm onella typhi resistant to 

C hloram phenicol, C otrim oxazol and A m picillin  have occurred.

Table 2: S tatus o f  resistance o f  Salm onella typhi in C linical and R esearch  Tropical 

D iseases Institu te from  1988 to 1994

A ntibiotics 1988 1990 1993 1994

ท=78 ท= 1 0 2 ท=139 ท=524

C hloram phenicol 45% 49% 75% 84%

A m picillin 0 % 3% 6 8 % 79%

Sulfam ethoxazole 46% 79% 8 6 %

T rim ethoprim 2 % 71% 82%

C eftriaxone 0 % 0 % 0 % 0 %

Q uinolone 0 % 0 % 0 %

El Sherbini A  1991 (15); p.s. Rao (16) 1993 m et 80%  Salm onella resistan t to 

C hloram phenicol and C otrim oxazol.

Right now  the drug o f  choice in treating typhoid fever is C iprofloxacin (30-50m g/kg/day 

X 5-7 days or 14 days) and C éphalosporine w ith third generation ( 100m g/kg/day X 7 day).
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G u XJ, Z hang M F, W ang F. conducted a study o f  efficacy o f  O floxacin  in treating 

typhoid  fever and the results show ed that: 1 0 0 %  patients w ere c u re d /17'

H ajjim , E lm d ag h rin ... evaluated  the efficacy o f  C iprofloxacin w ith  dose 400m g 

x2/day X 14 days. The conclusion  was: 100% cure w ithout experiencing o f  relapse 

or becom ing a Salm onella c a r r ie r /18'

Ti Ty, M oterio  EH, Lam  ร. had used C eftriaxone for treatm ent o f  typhoid  fever 

w ith  dose w as 50-60m g/kg/day. The results concluded that m ean period o f  

defervescence w as 4 days, the advantages w ere rapid clinical response, short 

course o f  treatm ent and lack  o f  serious adverse drug re a c tio n /19'

2.5 P re v e n tio n :

F ig u re  1 ะ The ways o f infection o f Salmonella typhi
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To prevent typhoid fever we need to do:

Im provem ent o f  hygiene, sanitation.

H ealth  education.

C hanging the behaviors.

V accination  for population  in endem ic areas.
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