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Abstract 

Twenty bacteriolosically confirmed cases of typhoid fever and 23 normal healthy persons were 
includcd in this study. The convalescent sera were collecled one week after the first sample. 
In all, 13 paired sera, 7 acute phase sera and 23 normal control simples were tested for SalmoneNa 
fvphi antigen by counter-immunuelect~ophoresis (CIF). The circulating antigen was detectcd in 18 
of the 20 cases during acute phase. None of the convalescent sera and normal conlrol samples shon,ed 
S. typhi antigen. Thus, detection 01 antigen by CIE offers a reliable method in the early diagnosis 
of typhold fever cven before t h e  appearance of antibodies in the blood at a diagnostic titre. 
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1. Introductian 

Typhoid fever i s  s t i l l  r a m p a n t  in  our  country and accounts for  a considerable number 
of febrile c a ~ e j l ' ~ .  T h e  diagnosis is confirmed by the isolation of the causative m m o -  
orglnism, Salmonella typhi f r o m  the clinical samples. Since the hacteriolog:cal faci- 

lities in mzny o f  the  l iospi tals  a re  limited, the diagnosis is made by correlating the 
clinical symptoms wi th  t h e  signilicant antibody titres3. During early stages (acute 

phase), antibodies are not present a t  a significant titre a n d  thus s e r o l o g i ~ l  methods 
have a limited diag!nostic ~ a l u c t - ~ .  However, S. typhi antigen is detectable in  the scrum 

b y  CIEq a n d  this  m y  p r o v e  a useful immuno-diagnostic method fo r  a n  early and rapid 
diagnosis of typhoid fever  during acute phase. 

* Present addre%: Central Water Laboratory, Biochemistry Dept., NICD, Delhi 110054 
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2. Materials and methods 

S c ~ m  samples wzre collected from 20 typhoid patients between 2 and 5 days after the 
onset of fever. In all the cases, the diagnosis was confirmed by the isolation of S. t~iphi 
from bloodlo. The convslexent sera were collected one week after the first sample 
from 13 of the 20 cases. Sera from 23 normal individxals served as controls. None 
of the subjects had been vaccinated in the preceding six months. 

2.2. S. typhi antiserum 

High-titre antiserum to  S. typhi (0901) was raised in rabbits according l o  the method 
described by Cruickshankll. It was absorbed with S. paratjplzi and Esch. coli. The 
working antiserum dilztion for CIE test was determined by titration against standar- 
dized centrifuged nltrasonic lysate of S. tjphi" The antigenic lysate was previously 
standardized against S. typhi antiserum. * 
2.3. CIE test 

The teit war performed according to thc technique described earlier4>9. Two rows of 
wells (3 mm size) were punched in the a.g%r-gel and were charged by keeping the 
serum samples at cathode and S. typhi antiserum at anode. A constant current at a 
rate of 5 -6 mA/cm across the slide was applied for 45 nlin and samples showing 
characteristic precipitin lines agdnst S. typlzi antiserum were interpreted as positives 
(Fig. I). No change in the precipitin line was recorded after keeping the slide over- 
night at 4 O  C or after drying and staining with amidoblack. Positive and negative serum 
controls were run simultaneously in each test. Normal rabbit serum was also included 
to  rule out the false positive reaction. 

2.4. Widal test 

The test was performed as described previously~ using H and 0 antigens prepared 
from standard reference strain (H 901 and 0 901)*, of S. typhi. Positive and negative 
serum controls were included in each test. Significant rise in agglutinin titres to H 
and 0 antigens was considered positive. In acute sera, a titre of 1 : 320 or above was 

. taken as significantB,l'. . 

* obtained from CRI, Kasauli 
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Table 1 

Comparison of antigen detection by CIE with Widal test 

SI. Subjects No. of Day of CIE- WidaP 
No. cases sample (Antigen) (Antibody) 

collection 

I. Patients with typhoid fever: 
(a) Acute phase 20 2nd-5th day 18 I * 
(b) Convalescent 13 9th-12th day 0 13 

2. Normal controls 23 0 0 

* Sample collection was made on the 5th day after the onset of fever and was negative for antigen. 
- Positive. 

3. Results 

The results are shown in Table I. Eighteen of the 20 acute phase samples showed 
the presence of antigen in the sera. These serum samples were collected between 2nd 
and 4th day after the onset of fever. Of the remaining 2 cases, which are negative, 
the samples had been obtained on 2nd and 5th day respectively after the onset of 
fever. None of the 13 convalescent serum samples and 23 normal controlsshowed 
antigen. In contrast, only 1 of 20 acute phase samples showed antibodies at a diagnostic 
titre (1 : 320 or above) by Widal test. However in all the 13 convalescent serum 
samples significant rise in the titre was recorded (4-fold). 

The reliable methods exist for confirmation of typhoid fever in a patient with a 
compatible clinical picture: (1) isolation of S. fyphphi from the clinical materialsJo or 
(2) demonstration of a 4-fold or greater rise in antibodies to both H and 0 antigens 
of S. typhi by Widal test's. Culture methods take at least 48 hours or more before 
the diagnosis is confirmed and the demonstration of rising titre in antibodies in paired 
sera will be possible after the second sample has been obtained during the Smond week 
after the onset of fever (one week after the first sample). For an early diagnosis in an 
endemic area during acute phase, a single serum sample (Widal test) has a little, if 
any, diagnostic valueW. Thus a simple, rapid and reliable test is required for an early 
diagnosis of typhoid fever during acute phase. 

CIE has been used for detection of H. influenza1 type B'" pneumo~occal~~, menigo- 
coc~al '~, gram-negative bacterial (E. coli, Enterobacter and Protens)17 and Australia's 
antigens for an early and rapid diagnosis. In this study, 18 of the 20 typhoid cases 
have been detected by CIE, whereas with Widal test on$ one of the 20 cases could 
be confirmed during acute phase (2-5 days after the onset of fever). Moreover ,none 
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of the 7 cases was confirmed by Widal test from which second sample 
serum) could not be obtained. 

xn conclusion, CIE in detection of circulating S.  tjplzi antigen is a simpe, rapi 
and reliable test for the early diagnosis of t)tphoid fever during acute phas, 
thus saving considerable time. 

5. Acknarvlcdgement 

We are graterul to  Dr P. K. Ramachandran, Director, for encouragement and 
are thankful to Shrl K. x. Kaul fol help in L ~ L -  p r e p a l a t ~ o n  of the manuscript, 

References 

A0.4RUrAL, S.  C. 

~ a s u ,  S., DEWAE;, M. L. 
AND SURI, 1. C. 

SENEWIRTNE, R.,  Cmn, B. 
AND SENEWTRATTG, K. 

GUPTA, A. K.  AND 

RAO, K. M. 

MORELLO, J. A., DIOCNIO, 
1'. A. AND B~KLK, E. E. 

N m a ~ l z o ,  Y .  AND 

TAKAHGHI, E. 

WmAL, G. F. 1. AN0 
SICARD, A. 

LevmE, M. M., GRADOS, 
O., GILMAN, R. H., 
%'CODWARD, W. E., 
SOLIS-PLAZA, R. AND 

W~LDMAN, W. 

Gurm, A. K. AND 

RAO. K. M. 
GILMAN, R. H.,  TERMINEL, 
M., LEVINE, M. M., 
HERNANDE~-MEWDO~A, P. 
a m  HORNICK, R. R. 

CRUICK-SI~ANK, R.  

12. ANIA, S. S.,  GANGULY, 
N.  K., SHARMA, S. GWTA, 
A. K., CHITKARA, N. L. 
AND CHHUTTANI, P. N. 

Bull. W.H.O., 1963, 29, 113. 

RIIN W.H.O., 1975, 52, 331. 

Casreuoentro/, 1977, 73, 233. 

J. Immrtnol. M d z .  (in press). 

J.  Bact., 1964, 88,  1277. 

J. Trop. M d .  Hyg., 1965, 14, 785. 

R ~ l l .  Soc. Men! Paris (3rd series), 1896, 13, 681, 

Am. J. Trop. Med. H>g., 1978, 27, 795. 

J. Inrmutiol. Melh , 1979, 30, 349 

Lancet, 1975. 1, 1211. 

Medical microbiologj~-immn~nologirnl and serological methob, 
Churchill Livingstone, Edinburgh and New York, p. 917. 

In press. 



13. BBATIIE, C. P. AHD 3. Hyg., 1937, 37, 36. 
ELLIOT, J. S .  

14. COONROD, J. D. AND L u x c ~ ~ ,  1972, 1, 1154. 
RurrL, M. W. 

15. DROFT, G. J , COONROD, L O I I C ~ .  1971, 1, 578. 
J. D. AND RYTEL, M. W. 

17. WHAVT., H. Y., MAYER, H., Infect. Imnerv., 1972, 6, 533. 
SCHMIDT, G. AND 
NLTER, E. 

18. GOCKE, D. 1. AND J. ~tnmunnoi., 1970, 104, 1031. 
HOWE, C .  


