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(" Evaluation of Serum Adenosin Deaminase Activity and It’s Isoenzymes in s
the Early Diagnosis of Enteric Fever

ABSTRACT

In order to achieve o sensitive method in early diagnosis of enteric fever, we have performed a prospective
research for assessing the value of ADA {Adenosin deaminese) and it's Isoenzymes,

For this purpose, we have compared the obtained results with those from widal test (tube), blood and stool
culture.

Persons under stwdy consisted of 77 patients having enteric fever with positive results of bacteriologic
culture and 76 healthy individuals as control group,

In comparing the activity of ADA between above groups, a significant difference was noticed between mean
activity of ADA in enteric fever group and control group (P=0.001). We decided to extract ADA lsoenzyme by
exchange chromatography, The obtained results showed a significant difference between mean ADAL | ADAZ
ralio in enteric fever and control group (P=<{.01),

By Taking the fallowing sensitivity of blood culture in this research and the average of the days needed 10
obtain positive results of blood culture (3-9 days) and the low sensitivity of stool culture and the serological
widal test (14.3%5), we can understand the great importance of measuring ADA activity and i1's Tsoenzymes in

carly diagnosis of enteric fever,

o KE:}’ Words: Adenosin deaminase; ADA Isoenzymes, Enteric fever (Typhoid fever) _/"
RN
ADA el 2l ;"--ﬁ‘-‘l':"‘ o 5)|5L5'~“ e ",""’II"’““ 33 b Ll L e s ke
AP=DO0T) odls 3oy ot J S5 55 Slley 5 (e V(A5 p5) (Shon s s 8 3 sl sl et e
sl AS gy S hys 4 ADA Sl 3l anen S(ADA) sl 5 el 5,805l il bl e
350 Jl i d S ey Sy ol sl 550 slgns S50 s s s b ol gl 5 5 ploil 0T (slgan 57535
UM 5y g Y sl 2'@4 .J.'.;.'.-.i;f A alas -*-Zr-j_,f_ﬂ_;i' L2l 3 t_.?j',_ﬂ CoiS O oS aslal
G2 ADALADAZ oo i,'lj._n__.:- ;_,,__HQL___A Lt Lg;'u.:;_g;.s_n 5 I ;&‘-J VV e g e w{_j j'-«.‘;d\.n.ﬂ'hﬂi ;;r.‘.' r
Sped e e S S s leag; e O e 4 BV s Sl e S b b Sledy; L
et D Bl 3 e J S s

5 G o) 13 g S sl i 8 B s 3 obems 03,8 03 3 ADA el Ols avulds s



(A ¥ ) s s

Aila alas VY

=%

'l.'.-'

g dal sleaia .:nn_,‘}"-..uj_'uh‘_}..d\:zl .__-z.-il"""“.}""'ch-""

ldia dg O g 2ol Jdloay ,,.,_,L.:_'.J L_i,...:-_r:p_g:a

_JI-.'.—'-'J. 3

(F 3038 a3 il 5 S 2 il g o
3 i Jee s glls 3 bl t 5 ol &

It s ) et o 2 (S s el

LS 5o L e e L,:-"I‘I'J‘f...‘-‘;l“dj.aj S5 g 0o Sleas

L__.,._Tﬂ_{h{lilﬁrl_'-_i I8 e et | U#-J'L--Ué"i-“-'l—‘:l

el aslimel LB s ls (2ol s 5ot A A

[k
&
I o¥ )
A3 pe anale
I_;I-Q-_-_J_ _;]ﬂ-l L d._p_.L:-
r_:.l-_F- k.gl‘-ﬂ-'al-{':"l': s aiol s flf‘i_;‘uw'i -;__q‘lJ__n il
# S5

g L 5 = i
350 3 (5 e Ol e 0 (Sleag

T{ P LI PP EE @ P

S e ol L e e 4 a8 Lo
s AL L]
S | 3
R R e

Ll sl 5 Laas pas olinsl o yoi Y

Lg.'n 3lded o Ol yla b - all

o _;_P,-LL-;-I ,‘.-..5- e,_EF'_]_,\ _-‘ts-‘_.-l-.-“-l.—' l_;il_.:ll-&-_-_—: e [ra]

- -

__._,-/_},_
&

‘_-_\j_‘_ 4’...-3,-;_.1 .Jn..."lj.};.'-.‘._._‘, _-._ll‘\_l_.._.}_,\.m..p!_;w_,._,‘r.;_ﬂ

et I_:I_Jl-r.\-_-_—_! el B ‘_'._.-'-E'_Jf_r.ﬁ-ﬂ_‘;ﬁ ._!_._I-L" [E -'.--H' -..-rI—IT'L'-'I

.A)..‘.\)E‘IFL‘-HJI .-_~c;-ju

-

(5 e JII-Q-_-—: A L C,.J:_;"—"‘-'d‘-'j"‘—-' 3 ML‘"'-"""‘J_l ...-hﬂ_"\;

'\-..-‘:i"s"'.;'_f'_) H.-'Lwl A "SHJJ-_I_-.-_L; J;an.: g2 _5'-3.:-_5_; ;_.J a jj..i—.:-.ﬂ

__1,..;)....__‘1 |JJ'L-.-.H| e ;‘q—‘l_A_ﬂ!.:_:-:_ﬁ_n_'_n_u\.j-.vth:\?'Lu:\J

e IL.é._-nl _:.i J..I?._'l WY §] é;l-.a-..,_-.__:- H..i._-_:.:-\.,..,i'; L,_,.II_,'-__? 5 |..5

‘m

L

ki 2

'..EJT aliws g oadbee O u8 8l 8 olsenlio

J § ol 3

.3|_.,J-' __éu—u‘}"-_: I__:_ 2P _,i 3 VF sl e La:;_;._.g
]

P *;w._-ub._.:u_-,_‘.f._-.._ﬂ._._!\_ﬂ_&& 'J_.n‘\v._:rulﬁu_p

PR SIS S ) - PN - PRI YR M 5]

s s
&4

e dpa sl Y e el sl ;i;
E ke S oS ol 155 (5,5 ¥08) U g5 S e
AVEY sy S
ADA = G

[

Lr,-..:_'.n_jrjlal.}|_g5i'_,;llz..'l...ﬂ e ad 3

sadsl a5 5 0T Blem 3Ty
JOUE JU KSR e JSTTTS

"

Ao Aan

St g gae $lgslen 1 S0 A a5 b glesy, oo
hioyd 333 8 s dn yT s s sla 58 s
5130l 05,8 51
g o Sl el g el
(VAT 0

Slen bl 6 L ilaldar oy on 5 akban §

.3'-531-*' I..-:l..'i-f-_:_a |__.-| ﬂll-': _;,l II._IL\_II ._;'i

Jtdo ool Ol il saa ootS fatda il L
sOp oS s 322y e DS

& '(Ll_-, ._._..-'_'u- R

"‘u“'”“‘Si"“?ﬁ_,“';'.'r‘]“;,_,l‘fj}“'f_ifJJJleélﬁmjﬁt"}j‘hu

il

(e ot el s a5 (V) i s Dy
Famt D3y Skl B ot ¢ S len 43w
PERR Nt R L -y | L PSP L O P
I e T s N R B B i e B R

1& w T| P I o e . i |
.\_,-'.':"E‘“".'.u_f e A _H-;.,:..-_L_P_ ""’_'.'.)_""' b e

e | = [ B 5
B2 e g \.,-'Jk-_‘__,?‘_ﬁ-{-f'h-'j--d e DL R

—t

Q_rn“

A...l ..,:L,._1~_,...._7 ‘_-;-:IJ._I

fwss - aoa
LF_..,,-.ll._,..a--r| J_f l_f-j ,_"lglwf |j_.

f % . . ; : Lo
13 ot e b ala ._*,'-'—-'34-'-3'-_'__5 Jlji—'-“_?'-: ple Zolalliag

- -’ - [

s P W
| - A - Toh _ 5 3
gufeleiam s Sl e 22 (0 ke Sl e oD

soaga oy p ol el flags atis 3 e o

i S il Gl s B e sls mmaasadusiag
N i 1 R e |
e 2 T e ]

s A () 13

el o

‘_.,_,'Lo-.—v‘\l'-ﬂ t._F-—--HJ._-f,.— I-:Lrllf.--n_;uﬂll-—"" Um_jJuuﬂ-ﬁ
| ] | ot 2 / AY L _- 1 =

B P 8 ] R e o (ATIAY jlls el e

I W My B 4 PN . S Y W L BV G R

‘.'\,-":"‘.'.I'_‘.-:‘I. .!L7~_.-| \., a_{:.ﬁl- = = I {J ..-u -l ¢ :-.:u_,,_-‘_;_-

__'n_'-l_‘-_v.i-f_ﬁ_.m)::- _’,;1'. 4l '.;:-
13 ||.:-;..:.._lj|;J_.,-r ,hq_lebl_a_‘,;Jr\ .,_'
33 ADA _M,IJ,_.. | AYAZ, ALDA = i
st il s T2 -__w»}é;.'

.J\_-.;UIL!IL:,'_A I ‘_-;LQ_L_,..».‘__LU :;'

da ol ::_,_/-. 2 edo= il _'I_..‘p_;..n:."_p _;,!-."-I";[.}.-"L ‘_ﬁl..q_..,-.lh}ll.__l L,_n_n_lll_ﬂj

e



S S L

Ve F JLJ‘ Jm'uij .."‘3 ;..:_}J.J'ﬂ_:‘.l_)-'-'-_-_j_j_.,—(rﬂa‘““ .'_h:-_g_;.illz..u_;
iy (s e oW b g s s J e e
o g o llE e ) s S Bow s tadlad s
0333101 (835 pdpn oo VYD 3o y o L VY i
g ;ijj:.'-l,_..u A TV Dl o L,_.;u EERER e
K S 0
S u3lsl e glifes o U'_:_L; LLKB e guiy oSl L,

a4 4S50 w0 pas

g e 12 g 2l LB sk oSS
YL S p ol Dles W aSles
g o ol Sl o lasbd S g (0 o]
EEHEAP o
1Y) 33 5 g0 s _--;:@_ADA cdlad
ADA activity= % ® 50 :U/L
A= .00 - &Ll S 0D
B= w0 0ei SV OD - -0 pal (S0% 0OD
C= 5, lulli0D - £, SN 0D

LADAJLS.QJ .I.._I \._,.._!I_'RJ._-;.._{?:5||JI_._H

- 3
-

A2
A EUPE
&.I- :,.'IL:I_::IIG.?_A }"‘ l} .—"&DA L._..ﬁ..;_l_f J_A_LL_-:- ‘_'P_,_:I g

[ o | B 2 F T 1 . e -
Lé_.] a2 L:'_.F.qu_-.ﬁl_.lll__l Al AN x._,._..!..x.ﬁl:h,...- 3 J,g;._'.:.;_;-}l__..._.-
FaFaay e T [ Siheam s
3ol .L-.’,J___jq':.l,}\_;l L:'_)_';-._,.\_,.\_,..,' i __J‘_,.:._'-,u_c H ) Pt ._,"""‘.'-I_,""’!

SR e [ S
B e
o, s i3 B o2

| I:.'"A. :II:‘—:-\].JS.

L "_5'@ ’r:__"lll\.E_ﬁ L-;-:I_;I_"l FH = M g AlDA ‘_I;.,g_q_l_;...-pl ¢l

...2.! -;.l_. .._,S:_ oaaleat L' ;.._-_'__,:-I_'J_ Lk I"'E,_,_F'i J_F.:.j.- _‘5_?_’- K v.,_,a.'-_;_,.:
¢ bt Fioal Ll Sephudex-DEAE-AS asls o ),_gf FRELY
e o T e LS pH = A

ghls plu o

8 ADAZ |4__n__;.i| _5;..:' .,,'F:'-E P LN HJ:— ADAL .w_;.' =_:.-._l_|

-

L A '.JWIZ-L:-M}_A.-\DA] LER __S_F.—"L-?—c JJ:*'—ﬂ slgshla

L ‘_;i_.i.k__:_}._“ LR R e I:'(_-J.-_ll JJ_':‘ ‘.':_?':
Glir e ean AL Doy L syl ‘1{.'._-'- IR B LT} Y

P ] YRGS, Ry POUR [ SR O ._L-_JJ.S- pH =%y

- 1 "y ' ] . I -
3 e 1 'E‘}IJ_ o gt ;!j I_'I_'\_- e H_I_'R_’ _\,w,.a .l"n]}.l‘\'
u_'a_.;‘_;_“us-_.u-__gmié"-.)? -.u!'eu)_ ..é_.:_ el |h_:l_"J.,‘-‘:h

_5)'..«:_.: aj;_g: JI.J..,JA_T.!JS;.:!LL!_! .._..-L.,f..n_'..dj;&;:-i«:.:nj
L EDTA sliasl 15 sals WSy S ,_,J_?- r.‘__!_r_._"‘rl
EDTA 8 s V.Y 3l 4 (Acid wash) gowl sla

G et 2 F 5 i i, U 2 s s sl e
I‘—.’ u!-"hl':}j LJL.:_}. A b LAAJ_;...;.'- PR il'uj. 8383 -_'5:.- A
I:.h_,_...._m fﬁ_)u- rdes 42 JE] '-.__,-.-.-slui.d _j',.f._-_;,._n'm J| aalazl

e or st Y sa bt 08 B MR S A

S E P g '-.:a;;i.b_- shs asly o ,._g.g.._;..d_ A
aeyn Yo LioVe b pa lail 0lej bl ead las
g diged pl 035 & ol K a :.xl/,fd;:-'w
i a3 55 ADA el (5,8 5l
b e al Dt b et i 3 00 5 0 e )
ST g Slaai pad e (g5 2 Aslell G sl

T I TR o | TR T T |
“--‘F;_.ﬂd\._._m-. ;J;ﬁuﬂ_u) ¥ ;_,Ml"}a.j.l“‘" .n.A__P:IJnJLFl_'L-JT'

&S ﬂ.’;'i-! _JI_',"fI' 3 'Léifj' -
(ADA) sloafs g ol e €ailasl 2 oA

st '\'n_n.mG:lan walgmin 2o kb3l Jaasl 2

s s ol
a5\t J.' G L o] s s aSeial 3y,
(D)3 yod ealiad 555 andllan 33 gy ol 31 5 L e ges
s o g U e L ADA C b g ol o

aoreil 3 yad 5 8 a 500 JL_._.'. sl b o ganl A5 b ;n-.'.j;?}ﬂ.
sl el LI Ol e, Sl Sl i g a
3t o A8 ea L Ol e el a5 STl e
Jpanl T as K sbul 8l ol e 55 b

S bl ki _m_":"_J ol 53) 3 s ﬂl;_ﬂ {Berthlot Reaction)

-.':-'_‘;I_;-"" e L;_—_'J'—AI JLﬂ: ._,....,.-J,_‘f::l e AlA ﬂ_al-\.,..,-..ﬂ:_;_' ‘-__..._))_l_"ﬁ-l-
i J%.W_iﬁ.ﬁﬁ—" Led D553 Ll 8l aarpa Yy
Lot oyl Shigal 0o, S o L Loy (v)os § iy
U5t Slal JF gl 3 doel LS S

(A)2 305 (8 8 3l

Yan '-._.Elllmwﬂ:'ls_l 45 par 3 ’_p'-.'._.__‘l__‘_z’_j._,-_._ﬂ Voo -jl'j-‘__:h:‘jj—T

ORI, WA B R
FERE MER § RIS PER ._":'_J_glw (PH = #/0 L -._,-Ii_‘_:.k of ot

| il 281y s o 5138l E sl de e TV ol



HEPP RS L | Y Y oL

TAe] Y ri'..l_:.; skl alma VE

0 dund pp At i (6 gl o g3 T (Gl 485 il g
i‘l.lll.lﬁ .I._E__.Ij,h ._L'u _;.Jq.'.'...,-.ll._: ._,.._:‘_5.; ulj_i:‘ _P_J.’Jj 'iﬁ_.-'"-r:LF'I PR B

il L. 6 Bl

e
et

LB V- | PP W
3
'1\

i |J_$ _-' L "‘]"'",_."2' J..A.._-.n.'-lu-.ﬂ Ia} A ._',-'.'..j./' ,;'_é:la.-l.l,'-_;ll ﬂj' J--:JI-J_

LR e el ol B

g o [ ool s Al 5l gl 0da

Sl g sl gl el e en 0 s
8 shls & e Db gtz edesls o o :’Jf__;’l""'u B (5l
el pH =

J._'f\{__':. P A R e LTSt INA N SRCVIUL L EL | e
s ab o by g T sli 3L ) (g luia 0o 8 wilal L
4833 53 pd JeaofO Wb Dyia 1 Jla 0L s )
B L e i R e
bl e Ot i o By s T Lad g 4 g
pibad a3 lal O e Llad AUl 2] dade s
Oy sl koo gl 5303 55 D i o s
RO PEREUIRT RPN
In_: I_J..'.'_:I Io'\JI._?-J._a ;'_Illl a3 'ﬁlj_;--ﬁu..--l _,‘II-_‘?.A .‘_g_;.ji’\:.a.:!_- ol
jl ﬁI-J.:E-—;,LHJI }l_,.# )..._,._i gl_‘_g lI|w:l I.:,.'_P_t:.-.»f B 11 .._..'I.-‘i'.-q.-ﬂ I_:.'.‘n_g_;._;ll
T J|J._E_ad._| J._IEJ_IIJ_I'-‘«} II,‘_..'.E-LFA Lg":"il'\,_-,q_ J":I_ﬁ'!":'_,}j I'..-: \...‘-J.unﬂ
o e Vo Il Sl AU B3 e 5 (2 S
SR 0 o L Dl edd gl sl sy ) Ko
Culgd e (Ve B F o ld glad ) Sl iﬁj}r:—-ns'
GSojidaladd S5 s ady) e 3 [ ADA ol
..,-":""'u.-:-l J_;J.,a d_pJ.q_l nuA]_J-‘J"‘L \.._,..._II._I\J _'LII_ M ML@\;&
pbed 5 S 03lasl e jes 551,

F U gleady) s eas 5 oSl BIADA cled fyomrs
2 1 ADAZ o 3Ty 5l wodlad (1T Slid Dag 331 1 )
3 el e T bl B 0 W das e LS W g
Ao a1 e edd 5 2 FelLIADA Cllsd & pama
G F glaaly 43 1 ADAT b5l b olied (11 lis il
Sl g 53 e il il Bls il 53 edles o 5 8051014
abo g $lgen 3T g2 Syt Jlatod s g Vo GO

a8l

;_r“:"}..i ;',‘:'jl—f. PR a5 Gl '..'J"I 3 hda o dem o l"

J_,la.-_ﬂ d ;,.é,.-.a'._f.,_,:.__l._,aj r't.-u.f FERT=l _ul.__ulj 3 L.v-..ﬂ'-....._:-

(5 310 )3 35 oo 8 S a 51 ADA s UL s 5

oY sl s

Scphadex-DEAE-ASC 5 4 o€ oy and o ;. ol
a5l e (Anion Exchanger) u_;_,..:l CRECL- PV . ¥

(pH =A wye Ja0o) I las 3L

ol 3 L KHIZPO4 o 8 Le¥oo yK2HPO4 » $a[19
o A S T e e 03 ek

Ugn o Woo spH =A Jye Lo ) Tl L_ »
flyf.-’*-* 235

W08 sKH2ZPO4 » € La¥eo (KZHPO4 o SA/14
Ll o s 503 50 o e LT a1t 5 180 8
o S

ko Foe aPH =¥[Y Jo Jade)lll wlad L5
(pog s 535 g

e ST/ ) KHZPO4 o S5/8 jKZHPO4 o 8 1YY
e |__I.,'>F| A e 83 g0l N ais _.J; I |_;.,I...5_qu s S
Ao PH Lo 5 0L 33 sla b plai pH caiban; 0 2] SO
5 b (81085 oty 5 g o ol

Faml 0[O0 S Swiley S0 b

o s pad el ey ol e 0l e
b aslaal @ b oa gl

s Al Y
sk ADA (slgas 1o

C}l'\_nﬁl ;_‘,.,L_g) 4 % Toshiharu \_;'-E'.J ;_’.,-sl,..u-s| ﬁL;';;’jJt::'L!_;/_{-

|_3J_l| _;,._..h-'_ﬁ_?- \_gl.,_

(Vo )pS o Jor 5 Do e Zewl Mat & Fisher el
Sephadex -, jl oS0 jlada 1oy ool aalal Ll
I ooliad 3l ,2d oS 21 @5 5 05 g 055 1, - DEAE-AS0
Cpem Sy pag e sl Dol 5l AL e e sl
S 53 5 st 15T 4835 10 S 4y bt
;1‘7'343“ sex Sl oy leme 2p0 s Beals 13
bl blins Djen by ame; T oilind 34 01 5y,
o 0035 84t 5l A ) g sl 53 (edld oo
a4 Plas g asse; O 555 1 eslind L 1 g1k
o e ol Gl e can 5 8 SAg8s M 5 cshon YY

ln...'!' -\u.,-..ﬂ pH ."'q...k'.‘-!-l _?A:-Lﬂﬂ‘ ,_“ J.H.uu(‘j_ﬁh_.u.ﬂ_ﬁﬁ.}l.ﬁl

3y d S OTpH il o L 4 )
S a3l adld sal_al iy sl 10 e agi e



Y (1TALY T R ST s P

PR TP T

u.,_ll._-\_!- e hr.'l-!'_r'"';‘ d.......:l.ﬂ_n 4 .I'rJ_}.:;.s ;.-'Iﬁl}ll.:ﬂl_ I1
uL_j ,_5;-:»-._:_.1_ ,..-I_!I AZAB dm 3 ._:l.Jn.._j ‘_';M_-IJ:I e Y _;l...l.‘- a ADA
aaa anla alas Y Il PRI e |
: ekt anla 0 i \},JJ.G;JJ,LAJ.}L_;J 3

_;'l,'.'lL:_-r_ﬂ 3 t-student .,,'!J..d-;T I?_L_l_ln..-:l LE j-.‘.l__ﬁ;a -;.!Lﬁ-":llaLﬂi_ 11
aa _ELAJ_} .}U_é.:_ __?_,_Eh 34 -—SL'."*’JJSJ_" oy R Jl_ﬁ
el sty S &Sl (A J gk

Jﬁlln'_f-l J}}._'l I-.__I_ ;.'..')_H JI_"I ILL:.A s JI:?J_IJ.,: ._rl-.i?-‘:)ll-.:ﬁl'l_.[v
s\ ADA § ADATADAZ g 5l 4l com o 800 —s

3 Sl o 4 Ol andllas 3 40 05,8 55 53 (T-ADA)

R [ e oJl,!- ;,:I....L" I:\F':I .:!_?J._'I_-J: I:".I.Ln_r:- Jf—{’:j;

il .'.- —

G oot Lials gl oo s s
o Sl 3lal s ADA b T sl el
et g gledy od w Mana Olhew L (ADALADAZ)
= R Ut B FYP SU IR SV R ]
i sleass L e el g Aatagl ol
38 gl

Skl Pl e Shy ctemlos 4 by ileSbl
S S (NPVY s g sl 3551 (PPV) e
a3 gl BG ADA 5 glad J Jlag s g e 51l
Sl () dydor (643 pid) Slos sy o355 5 4yl
el il ]

Gletag ok peptad aad gl pacn S 5 Gl oy ADA Gl y5b A2y b8 e g e b 850k B s vt Y Jade

s i g bdl a0 Sifia g bal 4 ) By Qo L& pudcis
{NPV) (PPV) Cul Sainid g
a0 LU CAASY Faa HRE ADA =4 1L
£AATD 44 ARE ARE A ADAL > UL
YFA pidl PRTSY pATRY ATy Jlssg =0 a
FOFIA gl P AN EARAY Jisg = 1A

O OV 1S VY g0 s aas g 45k o VAe ) it Jlaog s s ADA T Ae e pon Cuind (g fs ol 1305 131 acalia T J 33

Dbt 3 ) leag s o

e slag, dad Jlug e gl Jug e Syl Collai s g8 Callad s Algl

wyla gyt VA = A ADA = & UL ADA = 4 UL
- . -9 Ll i = ™
1e-id T ¥ ™
WR-T F ¥

JS Jaad e f £A _

Jua s RS s 3o 08 D nSilon S g e g s LSTUARDE {0 T i Y s

o et FIICPRE JPL PIUR < 2l
Pvalue gt gyl ins e €l Fal s aaly ADA s laoy 5
N St g il (UiL)
< s Cuusl gl rif TYEF Y WY fished gyt Hla¥iaee) g, e
< afed Cual gl a0 i W 84 vE Jas




UTAe ] ¥ L il e T

PRI o [ i |

e J A

2000 » ADAVADAZ slagilynl cons 5 (T-ADA) o0 ADA 85k I3 504 b G0 ognn ms i gl b Joder

Ay B G

ADAZ  ADAL T-ADA S

UL UL UL Pualue (5]

gl A sl g il Jaad

ADALADAZ cuwd aljie a A

THEEY  FTREZAT VANERE <0 VY

WYY RV A IRAYE R < L

._I|J.5-QJ¥H;'L_E—’J‘|;A-;\—AL5’;LA-:—5 :-}_ﬂﬂ_j?_jjm_;.:._;a.:-ﬁ
..LJ'.J\.?I—‘}'u_?.q_‘ll....a I.._.__..»I.__IJI-._Q_..JC-}BJ,.AI [y .}TT ':'._._A.:-u
=l Jpas (6l Ol 5o, YF pilies ¢ 5iie otS
Mlul_re._'? ’:|}’:.}_T-;—J_: r,'J,_;_? \-:.-n—ll-’!l_u_-" _:-.| 45\.._,--«' ._,..._.:.4

P | & T
‘_:,fm_,;..:uw._ma—j‘_ﬁ_“p;_'_f j_ﬁ_d\_l'.’-jj_n_aa,_,._.-
.x;mﬂ-_;ll’;}:hf‘_;alﬁ_;:ﬁldw.@?nm'

S WY Lgei ol o e LA VTR Y N A [ P
& i WA . i 4 - -

B -1 4 e i o = 2
[ B R ,_,'I,_#- _;_,* .«J._l}l_"- ,_,-|_M._l I'_; \_;__; :..! [ . |

o .r'.p'd
Ad pen Lmme BT gy g gl O s e s Qi_}:“‘u—v“
o W = ok il LT b il AN i i

o - e = T =
4 A S A P | T ]
r e A eolinal 2w Lgalbiiale sl S s (sleay; S

[T POy POV S OV I NS S Y

Faere oy sal
J.,I__-_fq.f;'.:; V“"..-"E.E_E_!“T'JI el 33 l__,,_;|u-'\ﬂ_:- et L
s la
y el e

'\-._F-—.;-.-J IHQ@‘JLH—?‘L‘_QMJL‘L“JJ—HE?JHJJJ‘ "'“'""'I_,":

.,t._).j_).z:L ‘._.‘-,“J\a-’
|

-.-"\...,-...‘-'F_‘;}\L-..,-...J"‘:__..;_I ﬂ_..p-r_)_l L,..,-.l..._..,u LI.B ||_4_p‘_$_..._._ E.ltl.an

al

i 1 { 1 I
;;;?.?Lié_gwl’;k;‘\)@!ulhlg_g

st 1 glad i s J.L_._; dilir 50 9 dal = VY
._-1'-_.5-' l'.'1LI.'|"'.'.'I J\.,-..z:-'h’;k dg -?“‘i"" L .,.._F\-_I Jlil a2 i II'I,."\c |
I e L R S S e -

il _,..n-...: WY ;,I ._{4 ) PR | ,_F!DF o ,_|| E] .___.3|_ Al fE

LJ&MHL;;'@'M:I.-'J,;I Y i 0| VAR I 1 1 I
o S e i A - e

e [ 1 N - o : - AT
At gt A V:J'l—" Ao G ...:l.__,)__l aJJ.,_'}‘_I JJ.,....&,-. Ls:"'l_j'-_'.j_'

-

,::'_; . a —o-'l_g-"_‘;-“’ s | \.,”-J-;'__f. i - . |w‘=-_ H= IIS-: i

- =7 - = g . i
—."-"-'L:".-”J_\I il az fas 4oas ,_,I"C'.I_f'l z -.r'_.’l Aed o \_,‘.":_,\-.‘.—{’:*-F_?'\-'-‘

l_F.I_-r_H--M A I B -:-.J«.,-..,-..,- + e L U_,'_:L'..,: I.__l__:a I,‘_\-I:(.-]]

Sl

1/%% =V YF & ':L‘;I""-'j,_;l‘-,'i UL'}L'-._H 2y

VBN A 8 Jjmhs

208 o nee 8 daala 13 -'J‘\Dﬁjal_-";ﬁ;DA.g ___.__{.:._u R i)

e g ZealE i

o 1

Sl slons o tags 3 S0 (B 5a) slesy; oS 8 ke
3o3p b @l Sl e gty iy ik (S1ls o
o - 3 & ] - 5
By aslyl 1y IR C_.,s'u_g J.'i_n_;_,_,é'ﬁ_dh.a_- LRI
At J.ﬂ_u-_ﬂ\'.."g’:lmm_: .___,,._,L;_,., -;:-_RJJ}S_?—A‘N:'L;&:}M-\:—J. IGJ\.P
Yo Y EERES I'.'.J'.'.“}‘—f_,-""-h;b'}t.s']‘"‘: ,_:'":JJI__‘?":'_ELG'.'.JL-";‘JS;
s kS sl sl ol (WY )00 s
L-.u:_hl J‘:l Lr;?_;'-.m"_g ;.—_F_I' u.ﬂ-:—"-.—.-?-.? A u{&i’ |JJ “:_......,I._": _;I"-f
|

£ Ao o Zle G2
e I Sl A L

:;:I_;I—a-:-f -..-_._;...'-‘F- l_m-wj"_l iq..,w.._,__'ll.j_;.i__g_}.._ - 3 1.-0-.- IJM 4.':- fl

. D6 i b e : ey

R o et R Il‘):h:'lJ \_55_...:,«_{514 Xy __i_. .u|_},-_n__~
..m—l_i_._!n_._.l.__n U.,_Iﬂ_:"‘_’..ll.!q.ll JI ‘-j_lj_g wlt;!d_n J_.:IJ:.:L-T ._-,'-'_;-I-AT'
jé;.;j‘\.}_}r\.\_‘l _AJQ_.._,.A_......_I_L....-...-I‘FF,& t""’""":"‘:‘_,-_}_, sl

b v

M £
T T .-t “ Joas £ | r HE -
e ARELE e G e e "_.iq_u 03 2 gl sl L

.-L'_IIT" e 3 A Tais 2 g

Gl St a5l o s 3 S 1 LS \Jﬁu

ot (F)dar e SalS s ¥ WD cn® N )

P RN _._-A_jL,,.».:aL_g; oo Yl sty Blag

FRYPTEICELRPRERES FV TRV G JTPL S-S pCvT

o5t ool 35 ) ety 4 48l 5 5 L)
L5 e Olags a ey phcal ansls Sloabl L

Jijdq-q—uLﬂ Luf:duhkn@ijjllt)tj.q_rll_.d l_-’,_;;ln_.ul_u_-



An) T et it e
ool l-\ == ! B

PP R BN Y

ArChIVE'()I .
ADA o tai 5;».: a8l ST o 51 0N s 5

L] ASJJJ_}&.:.- -:.ﬂl.l’;ll.ni}_:.i a3 .-u.J\.r\:-'I-\.:';_Ern J«.—.—‘i‘.ﬂ _;.'7_---_' -...-n-!_j-ﬂ dise 3
5b ady g o Ll ADA Sl g deas Sl o
I.JJ|.:| ’:I’?._;!.l q.::l_- I‘;r%...- 2 /__._ _;I..q__.__: u‘:'-_;-'—'-"- e & |

'..‘_5};@_‘:\..! _'_...r:'!'_;ljﬁ- L8] .Li_.lll ‘:‘,-'\:\_.- l_....-._'ll

s sl gl o
| |

R T ST T IS R I Il
e e i _.g_||_;#‘_;.JMbJ_;JH_’h_§=J_H‘h~:

o e .

dodd eS8 s A ,—‘f\—"'w.—ﬂ. it 8 T

a5 ol j_‘;l.-q.-_-_':

= [ Fe = |t 1 o
L i by o "
...5'_"""' el ol Sl A —':'_,.—!_,."‘ - W] JL,‘J_A

._:!JJ-«-' syl glan, Sl ij‘;'_,"\‘"j b g slgd sl o las

3 ADA I_ﬂ_!- """"lJ—’ ..ﬁ.._ a5 ;:.;_I-‘_..f.l_f-..f .I:l'- "'_:l—\.--ul-' __;_F,.'-'_In-_l

al,l T 53 A LKL 5l JERSVINES

Y
.\_,‘-nl il e -

az iy 2alfADA o ld 48030 5 o a8 030 e

| & = " i - o P |
UI-\F_'L.H.E ‘_;J:X_IIIJ U_,'_'}-\.,:.'\.:Jsl_}l..: R é;l.-a-._—! e J-.u-rl_:
Al cedligiisy el i) gL g
i i e e i e _-,—-5—- S

W A
b g
- e 2 -

‘—’i_?'"._f'_" S .'_2'~_r=_;-"ﬂ :..'-";m—? M_;;‘..IA_. ;_,‘_.F:'J.,_-.- _}ilﬁ

2 .
e T Y [ S R
Sl el e b e el g Sla e

i . . BT v - h | 4 -7 o e o
e I e _g.-'\DA WS 1 8l S

RN b 7 G [P O O PRI (P L ol S

K ' te . T4 ' % - w - “
(3. ] A:Jjj_rb.-_;: Aes UL G e (Gladg s D A HJI-_{.\J‘-—_H

-..-“':‘JJ' L[PP‘L"} \_A.,-..._.& S - H__.q_.__:l .\_‘_:'_"'\_3_-._3 R S

AN i s 4 o LS (NPV) a8

“—Ef_;""-**j ___g-:_ﬁ 2 el Aafa Y A el e

- | : B 2 - i !

a8 Jas s A fAe G i kg salows ladd s e
= s TR (o R S| s - |

E l_F-I:—.—ﬂ e PP L;',__l___-] Lt T n.}_j_-.nl

wf A gl A .l'l‘\u"',."'. '.'f"_.".'r‘-"'_."', v S ..FF-IJ'I‘E
w5 ulV ADAL ol cle () Jade)e p dal s PAY
Do il 5l 3 S glen g LT s (e s
1

._.,.\_I- a2 Ktapaon ,_,._P_J.-I-—M ‘_;'—Q—LI -._Fn--lll_ﬂj ,_:L'JJ;- s Wt LEL&_‘,.‘__,._._E}_EII.'.',&
il ADA2 31 zi ol as ADAL i b gleay
E = e ;A..,_}.? Ll B ‘-,.,’n' s ADA vy -&rll_:-_}-_h

-,_-'4_._|:‘|¢"‘|<.".\|"'j,'.1-':| Doy i) Lina o8 L3La ADAI
AR AR AR RS EFE RSNy

B VI8 3 aia b 2slos ADAVADAZ o8 les i

| EC S § Lo

=itk T a—— sl el b BTy - ! &
,_,"”_:J"{PPR-:I b2} L-;._‘-L_.J-l?..,-ﬂ_;_'; Lf_)_lj [Taaw. L—"-T..TIJJ.—\

_'l_,u-_,'-_nt:,';,_';- "|°¢r..-'ll a0l

1 2L 5 (NPV) e g

I-lesl o 5,_.."_; _:_l aalas .l I._: I:a\} -.-!_,'EJ'—’.' ._,-l._:'-_;..l.,_,ﬂ le,...ml__,._n

el ADA C L sl L] s (8 laline alal,

i . F n
- ‘_ﬁ.u__.::_l:J .ﬁ'_’,J| a_gj_\ I._: L‘;I"‘J‘,‘-"_,Z (IR "I.:\z‘._u

.t'j'} .._.I".'_III, J..-?_p: ‘._q' _,-:‘

cdoaldo O "||'I."\:- _,-

y ; Nt . g
|_P:..'.'IJ_,-'I‘- ruul_l;g-_l‘}l‘\_ﬂ' E_JJ_,.A LT
oo sty sy le cdia S s
POT - e ] J..{.'-l,.___: -J_g.l_q- st | I Lo glaazal ‘__;]_9
Ae 3l __._:._._n J._f‘._'. ¥ e JM}"{ADA _.JLU _)|._Lé"_,a ‘_5.‘[..5.',?‘;
LI:_I_‘L-';.-_ ikt IDI_,‘L SLIER-FY J:—l_j,l‘\-:- _.-I J._',;.;S-;t:‘.'j LS:_I = .J.:—lug
il e Vo100 pe o e sl F‘}ll_ﬁ f;__g;_..fx E-T -

P RN PR S ST

-J-F_‘"__? ’_vlfi M 45‘-}.“..'-1-' _‘;.} J_,.: Ao ':-| ._,"i_-'? I-.d.'.'T iﬁLq._'l' e ‘_F.pl_.;_._nl‘:]"q_

ADA o liad luis

£ a Syl 8l g J.;:j._f Viae 3l o dldey gld J Gle
PR ENTIE PP N S TPRE AR ISTRTE P VPt b
Aol A ADA odlad lads Slgld daly oW i S e
ViAe Gl i gl jls daly L SO aS Ml 2 s
T ST S st bom D ADA Sk i i

:

d__Jc
o

b z - 1 Lo ] N [ 2apie
I.‘_F...:L_..?-_,w...' _}}‘h!_.! L_S}.:‘_! bl ez 3L I3 g e

3
A
- I:..A.,-._l .;.,-..,-...'} s a}ﬁ e g2 8

Mo ADA =l Al gy

,_Si_luu.,.:—_'-' — I"I\i&_ﬂ ;_,.'F':-Im
t |

.. e 2
)JW}L“—”‘{}-—IMJJ‘W I‘;,-_J_.;_A_!n)__.__._‘:..l

ADA II_A_. Y v;u_,n- ._:,,_>|).5| H,:.l n..LJul.u'_..n Ry \j'..kd..._n..h

__:-‘-'-_‘_JII—E n—j‘_}l'-—'l:' 4 J-JI-)_T |_l \'...:'-.,:-rln.:'.-“\‘:' L-."IL ..-' ......._l V_FAM,-L'

1_,._';.._,.;_; dem 2 £ J_{‘_;a FmI_JDQ}JR_I;JQ%u.L)LAL:{
e _,'-rq—""'JJis J..,_-n.-L.a ..1-..'-:.,,..-.-'\-'1 /L. J-J;.q,‘:.'.-'\Dﬁ.

[PPSRV PUNE PSSR Y Sy 0 9 (NP ST P 1
i ,:J‘}'-_L:.I S

ol el 03 4ad (8 oS e il 1 ADA =i
E

a.\_,._.._J..._?-- Al a_,..._ll._n_!,._._,y ’II.J\_'I Lh;:_’;lLa__,ﬁﬁ_ﬁu.:—_-f‘
3 i Shlem Gl AW e Bl e e sl

so by s sty Ae 5l S e U (B1F) AT Landlas

S (A7) Y sl ol Glas deals DL 2 0 (glad

.}I_;r'\.u.-'}\ .._.._..!Lir_, ...._II'._,IL IJ }va,_.,-- "'"“"__:ﬂ"'l""-" Cohais s

._,.,.,III,,t_j-d\_{;_‘f\_p,h J...&'_.I ,_,.{.l a2 q..L"IJ ..,-....._l.-"\ L L .,-'.-..-..-'

€338 ":_?_L? L%D”\_fc‘ifl[ } 2 = ul'_ ,_“"I_,'JI I"ﬁ"“:.:'_.'ll
_'A__._.._'.E-_E.i_; TA _:-I ..,-"'.:"-"-'! g ,_,I..A.H-FJLA.-..,-._ FEN ‘_-;-,'-‘_..,-..-..-.-.J

u
| il Z B " iy e b Pl L
ddo 2 ,_,.a...,-..,u_;l..a.-..:_lk -|H..&._-....5-_,_l_§_:-|—ﬂzn—l-'-' e H.-j-_g_‘-,-" 25

-

- iz v
ki3 38 s SEe s file e L

£ s

L,{_I ADA a8 o 2l ,_,LC-‘I \JI_L: o et lewl ,_,"'I -

_r""

,;'I (5 g duf‘_f-L'\-:..-T: _E.' Joar g e T-Cell _Hr!I.JJ LW A

= [ e T | Ly.| = o |
\ e 8 \ .
[ IR [ RPN S -F""“‘-'-I;.”"'.?‘_"‘""".:"C'd'ﬂ'?f_z‘:' [ .‘.‘nq__._.,.n_p\:, —!

wwWww.S D.ir



el s pgal el e Bl

%A 7 St

LT

eab s alma WA

Archive gt 9D , : .
Dt b 9 35 0582 08 %";»h“ St 9 Sy

Sl wgayy gyl a0 L Jw Shy

.QJ;L?_ALF;JM

b

1- KBeusch G, Thea DML Eovasive snd Tissue damaging Enteric
bacterial patogens: Bloody diarchea and desentery, i Schaechler
M. Medofl G, Disenstein Bl editors. Mechanisms ol microhial

diseasc. Williams & Wilkins Imernational cdition 1993272277,

=]

Samuel L Miller Elizabeth L, David A pegues. Salmonella

{Including Salmonells “Tyvphil I Mandell G, Hennety . Dolin R

cditers. Principles and practice of Infections Diseases, 4 red
edition Churchill  Livingstone,  International  Edition 19958
Z003-2032.

3- Aguino RI Lanzang MA, o al, Bvaluation of single widal test in
diagnosis of enteric fever. Souteast Astan ] Trop Med TFoblic
Health Sep 19912230 375-9,

Galanu I3, Nardiello 5. Ruosso M. Increased lvmphooyte ADA

e

Typhaid fever, Scand I Infect Dis 1951130104750,

5o Casanueva VE, simena CIDC, Cavicchaioli 1B, et al. Serum ADDA
in the early diggnosis of typhoid fever, Pedian Infect Dis 51
1O 10828830,

6- Crilman R, Terminal M, Levine MM, et ol Relauve efficacy of

blowd, Unn rectal swab, hone marrow and rose-spal cultures for

il et il ot S0 (F) Jpur (p<0.01) T
Sl 350 o g Gl S5l S Ay
(S vl 0551 5 gl 0 ADA (glga 574 51
3 (NPV) e gLt 030 5 (PPV) s (g5l 55
Ol yay ADAIADA2 Sl 03,31 s 3 s 1,18

recovery of salmanella tphi in Thyphoid Tever, The Lancet, May
31 1975 1211

7- Helmi 5, Wilfried K. Wolfzan R Advnosing Deaminase Activity in
plagma and blood cells of patients with hacmatological and
amoimmune diseases, Acta havimat 1981 65:183-184.

8- Muracka T, Katsurmaki T, Shiraishi H, ot al  Aotomated
ciEymatic Measurement of ADA [soensvime actvities in serum.
Anal Biochem 187 19900200 268-272.

9- Denald W, Moess [2W, Hendersan AR, Kachmar JE. Earyvmes, [
Tiete MW, editors, Textbook of clinical chemistry. Ssaunders WH

company mlernational edition, 19860 144-145, 686-7,

10 Khesla, Dinesh K, Singh V.
Typhoid fever. Postgrad Med 1 1903658208271,

Lymphocytic ADA aclivity in

I1- Ocana 1, Martinex J, et al. ADA m pleural (oids. Chest hay
19884 1):51-535.

12 Slaars EH. e al. Acomtinou method foc the estmation of AlxA
Clin Chem Clin Biochem, 1985230107 677-682,

13- Zwadvk P

[ntestinal pathogens. In

Entercbacteracess: Salmonella and

Jokilink WE. Willer TIP. Aanos 13,

Shigell,

Wilfert CM, ediors. Zinsser microbiology Zith cdition, Printed

in the United States of America 1992 556-565.

wwWww.S D.ir



