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Summary

In (his study, seram total sailic acid concentration were tesled as a serologicad
marker of diseases activily. to evaluate the rules ol the test in the diagnosis ot enteric
fever, (ISA)Y was measured in the serum of (50) patients with typhi fever, (30) pa-
tients with paratypht fever, (50) patients with discase other then enteric fever as
pathological control, (50} normal healthy persons as normal healthy control. This
study revealed that TSA  increases significantly in typhoid patients and pathological
control (88 mg/dl) & (99 mg/dl) respectively as compared 1o normal healthy, bul there
is no sipnificant differences between thyphoid patients as compare to pathological
control (P > 0.05), and there is no difference between typhi fever and paratypht fever
(P > 0.05).However the test has low specilicity and senstts ity leading to sever hmita-
tion of the test, which scems of no value as biochemical marker in typhoid patients, so
that we can say that serum (TSA} is a general marker for fever rather than a specitic
murker.

Introduction oo
The sialic acids (SAs) refertoa e

family of compounds derived [rom an LL, .
substituent nine- carbon chain called o c,luon
newraminic acid. (nine carbon polyhy- ) C_(I;I_g__N%g';”
roxy keto acid) CollOgN. The N-ace- ’ :

tyl, N-gplycolyt. N-O diacetyl (ncura- "o “i"
minic  acidyare coltectively termed Si- o
ahic acid Robert et al, 1993 The most nEGH

common form of SA is N-acelyle | —
nevarminie acid (NANA).

' Silica actd composed a major ol nega-
tive charge on the surface of anmmal
and mammalian Cetls and are important
in regulating intercellular conlins and
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inter action ol charged macromolecules

with the cell surface. Trace amount of

SA are found free intissue and secrca-
tion most are bound carbohydrate moi-
cly of glycoconjugate and glycolipids.
They occupled  he teminal site in gly-
coconjugate where they  can be re-
leased by cither ild c¢id r nzvmatic
hydrolysis.  (Ibrahim &  Al-Nassir,
1992).In  other hand Robert, (1993) re-
fers to that, sialic acid may present in
human body in three forms:

[- Jree sialic  acid present in (race
amount in serum,

2- Protein associated sialic acid asa
terminal supar of glycoprotein in the
cetl membrane  nd  ther cell compo-
neni.

3- Lipid associated sialic acid, which
is present in glycolipid.

Studies of somce discase eapecially can-
cer. collagen discases and inflamma-
tory discases. have indicated relation-
ship between the level of sailic in se-
rum and the nature of discase (Salo-
mone, et al., 1998).The high concea-
tration of  SA 1 the scrum with bacte-
ria infection ould e elated [sialo-
glycoprotein from the liver or could be
as and mucoprofcin in mffammatory
processes {Bircan et al.. 1998).Goldsby
et oal, (2000) reported in his study. the
membrane ol most mammalian cells
have high levels of sadic acid. which

contributed to the rapid inactivation of

(3 molecules on host eell
Conscquently this binding rarely leads
to  farther reactions on the host cell
membrane. Because many foreign an-
tigenie  surface  eg. DBacterial cells
walls, have only low fevels ol sialic
acid C3b bound to these surface re-
maing active for a longer time. The pre-
sent study was undertaken to determine
the  polential
(SA) in the evaluation of patients  ith
enteric fever (which s caused by Sa/-
meoneller Typhi and paratvphi A and ..
I'urther more assess the possible ability
of this biomarker, n the term of sever-

hound

clinical application ool
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ity of the enteric fever and to assist di-
agnosis of discase.

Materials And Methods

Subjects: - four groups of subjects
were studied whom were attended to
different hospitals or he eriod rom
July to December 2000. The first group
{(Group 1) mwvolved 50 patients (27 fe-
males & 23 males) with signs and
symptoms of typhoid fever according
to complete physical examination and
final diagnosis by widal test. The ages
of these patients varied between 30-33
vears. The second group (Group 2} in-
volved 50 patients (23 female & 27
male) with paratypht fever, (hose pa-
tients were with age range between
(27-30 years). The fourth group in-
volved 50 patients (22 females & 28

mates)  with fever other than enteric
fever like {urinary rack nfection,
pnecumonia,  gastroenterilis, measles,

mumps, rheurnatic fever, hepatitis, ton-

sillitis  and  glomerulonephritis) ac-
cording (o physical -examination nd
questioner, and those patients ith ge

range  between (30-32 years). This
group considered as pathological on-
trol. The fourth group involved 50
hiealthy persons (25 [emales & 25
males) with age ranges  between (30-
33) years were considercd as normal
control.

Blood Sanipling: The blood sam-
ples were allowed to coagulate at room
temperature and entrifuged at 3000
r.p.m for 20 min. the residuai sera werc
separated and stored at 20 °C.

Total scrum sialic acid determination
{1SA)

The principle of  this method depends
on the formation of chromagen in ad-
dition to resorcinol yeagent into dhe test
tube.

The chromegen formed was extracted
by butyle acctate methanol reagent,
and measured at 580.
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Reagents: -  Reagents (resorcinol -

stock) : made up by dissolving 2 pms

of resorcinol in 100 ml of distal water. g "

The reagent is stable for many months g 081

in the relrigerator, 5 06

Reagent  (2) (resorcinol — HCH - 10 m] g,

of stock sofution is added to a mixture g

of 80 ml of concentration HCL and 0.25 02

mlof 0.1 M CuSQy 0 ————

0 10 20 0 40 50 G0 70

Microgram

The volume is then made up 100 ml
with water, this should be prepared at
least four hours before use and stable Cipure 1) T CAITENTR S0RE Tor Gio-detbmminatinm-60wale 36 bypiatig
for two weeks in the refrigerator. e et RN (mierogran.

Reagent (3): butyl acetate / methanol:-

85 ml ol butyl acelate is added to 15 Feoncentration of the test =
ml of methanol. Absorbance X 5=mg/dl
0.0188
- Proccdures= “The reacting wis * the concc'mrulifm ot‘[h.c Lcsl‘caicu—
; : - v lated by using this equation after the
performed n 8 500 m pyrex lest caleulation of the Lincar slop of the

tube labeled as test. Standard and blank
into which the following reagents were
pipetted as following in table (1).

curve and convert microgram to milli-
gram in hundred m} of serum.

Statistical Analysis
Table (1): The ameunt of reagents ndiled i -y
determiation of SA, o Student t-test was used to deter-
. Reag Test 'E_l;_l!!(l_l_n_'ﬂ !]_lix‘nlk - ~
| mined whether the mean value for the

204 = :
D50 uf 980 il i Fraen - . . g P
o T ) serum (TSA) is signilicantly different
B 77' VI“" ur L ._I-;ll-l-- s ")
1 2m T in the normat heaithy control, patho-
fogical  control and the enteric fever
. . praticiils.
Fhe tubes were capped with glass tabes ] : | fod
. C e P-value < (105 were consider signifi-
and heated for 15 min. in a botling wa- can
ter bath (100 “C) and then cooled to tap o
water or ice bath [or 10 min. then cen- . )
trifuged for 10 min at 3000 rpm, the Results and discussion
extrated chromophore wus read at 580
nn.

Table {2): Fhe wein conerntration of T80 myg £ di expressed as mg Sl i sern of
all groups,

. i Serum TSA ngidl | Mo Fathotogival | Group | l-(u-nnpl |

“ ~ « PR & 0% g R L | Pty canhiol
Calculation ;: —Standard curve com- TV i B B I !
posed of microgram of NANA pre- v - e W "" | e | W
: <¢ ; iz Loasanr { oseaz |
pared by plotting absorbance at 580 nm e+ el I ! SR B
versus NANAL (microgram) as shown ¥ Ok e e
L . el bl SR I U
in figure (1), ¢ Dawre e |
Prabuble T N i T
p-value . R S
- N e

* t-test and p-value tur pathological

control, group 1 and 2 typhoid fever
patients s ompared o ormal calthy
controls.
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** (est and p-vatue of group 1 and 2
typhi patients as compared to patho-
logical controls,

#* -(est and p-value for group 1 typhi
patients as compared to groups 2 para-
typhi patients.

100+

B

Sarm TSA 60
mgtdl

N = Noral flealthy
1O = Trathelogica Control
T.P = Typhi Patients

' P = Paratypht Patientsl

Fignre (23 Seenm TSA level in noenal henlthy, pacholopglend contrals, 1yphi patient
wnd pavneyphi patiens.

Trble (3 1 he predictive valie for the sernne TSA inoy phoid lever,

[ '{cu-;ili\ir_\‘ ilw;-rili;:iw I'ositive J Nepative “Izﬂ’n‘irm‘\ 3
| o _ predicrive @ productiviny | K
| i oy 1___7:»»..___ BB s 1 s |
Barziyphi gronp FA LI 1 S L A | '

15 o ’ ' YT
1 4¢f ~ 1
13 - :
120 - ) ! D%D(:Li_"l::l r::)cjtzl
Y < o O oo Mol O CF 20 Honlcoima o™ o=
10— O OOy - o008 s 00 [ | e R s st
- PROOOT S S ST =] & (=N w) [ouem] s I e I s
50 ,,(,p_______ s CCOoOS oo | B C‘jn ou 891307 3 o 1 6 I e YR s 8 s e s ) e e |
0|-.(;200000000 00 Do oo D | an .0 oog
. _0000000000008 SSHBGooe | 377 0o e %Ci':‘:’
50 .00000000800%0 e
ol Q0Q00OCCO 0
- (50 (15) (12) < sy
Yol -
ol -
a |- a
Narmal healthy Pathological Group 1 )GI'OUP 2.
Conlrol Control Typhi Paratyphi !

Figure (3 ) Distribution of ( TSA ) level sera of normal |, pathalogical controls group | and 2 typhi patient { mean £ SD).
llquzinl:zl Tine indicated the cut ofF value,
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Result And discussion

Table (2) and ligure (2) shows the
mean concentration of TSA expressed
as mg/dl in sera of Typhi patients
(group 1) and paratyphi patients (group
2} pathological  controls and normal
heatthy, from which there were signifi-
cant increased for  serum (TSA) in
pathological  control. Group 1 and
group 2 typhiod when compared o
normat healthy controls (P > 0.05).
Also there is no significant diltference
in serum (TSA) level between patho-
logical control as compared to both
groups of typhoid patients and para-
tphoid, furthermore there is no sig-
nificant dillerences  between typhi pa-
ticnt (group 1) and paratyphi patient
(group 2).

Figure (3) itlustrates the distribution of

TSA level in scra of normal healthy,
pathologteal ccontrol and typhoid pa-
ticnts, Among patienls ol group (1) ty-
phifever, there is 12 patients (24%) had
serum (TSA)Y, level ties within the
range  of normal healthy control. 38
paticnts  (76%) their serum TSA levels
lics within the range of pathological
contral  while patient ol paratyphi
group, there is (15) patients (30%%) had
serum TSA level lies within the range
of normal healthy controls had (35)
patients (70%) their scrum TSA Hies
within the range ol pathological con-
trol therefore there is significant over
lap in serum (TSA). Level of typhoid
patient with that of pathological con-
trols,

The predictive value ol serum TSA
level i typhoid  paticnts as compured
to pathological controls were done by
using cut-oft value §0 wp/dl caleula-
tion were carried out by taking the
mean +2 SD of nonmal healthy con-
trols).

Sensitivity,  spectficity, predicative
positivety, predictive negativity and el-
ficiency of the test of serum TSA were
summuarized in table (2).

Y012 (1) 2003

This table showed that the serum TSA
has low predictive value n spite of
high seasitivity it has 30% specificity
and  52% elficiency in typhi group and
para typhi group respectively.

From this resuit, the TSA in sera ol
Typhiod patient has sever limitation
due to sever overlap with pathological
control leading to high false positive
resudts (76903 in typhi group and (70%)
in para typhi group und consequation it
has tow specificity and sensitivity.
These findin:y consistent with finding
reported by (Thougard & limen 1998)
that total scium sialic acid is a general
disease muarker rather than a specilic
marker and the non  specificity ol in-
crease makes TSA determination un-
suttable as o specilic marker and also
our result gees with  linding reported
by (Bircan et al., 1998) that although
high TSA in serum but it dose not have
any clinicul signilicance nor is 1t im-
portant as a dingnostic  marker. These
findings could be related to that serum
TSA concentration  dose not appear 1o
be associatee ith he  everity [ he
discase, thus the previously described
association between serum (FSA) and
inlcetions discase may  refleet the role
of mechanisin other than the severity
of discase (Salomone; 1998).
Although, thz TSA normalization is an
indicator of" probable discase arrest,
however is an indication that serial
measurement may be more useful than
conclusion drown  from isolated value
to reflect at correlate with a clinteal
course {Ujjani-Khanderta, 1983).

Conclusion

In general it could be concluded-
that serum (TSA), has himited uselud-
ness as an aid in the diagnosis of en-
teric fever, however, it may has clinical
utility if used in conjunction with other
Lest.
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