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Background and Aim: Neisseria meningitidis is a leading cause of death in children in developed countries.
Meningococcus has 13 sero-groups based on the capsule antigens. Rapid diagnosis of the bacteria results in timely selection
of the right anti-microbial treatment. The present study, conducted in 2019, aimed to produce a highly pure antiserum for
diagnostic assays for the detection of meningococcus sero-groups.

Methods: The type of research study was research and development. Inactivated bacterial suspension was intravenously
injected into white New Zealand Rabbits. Serum was collected after the last injection. Purification process was performed
using precipitation, chromatography, and tangential flow filtration. The produced antiserum was used in Agglutination and
ELISA assays. The purified antiserum had a purity of more than 98% at a suitable quantity. Agglutination test with the
primary antigen showed 4+ result. To develop the ELISA assay, the optimized concentration of primary and biotinylated
antibodies was 1 and 80 micrograms, respectively. The results of positive predictive value were 100% and negative
predictive value was 96%, for the designed assay.

Results: The purified antiserum had a purity of more than 98% at a suitable quantity. Agglutination test with the primary
antigen showed 4+ result. To developed the ELISA assay, the optimized concentration of primary and biotinylated
antibodies was 1 and 80 micrograms, respectively. The results of positive predictive value were 100% and Negative
predictive value was 96%, for the designed assay.

Conclusion: Serum-based assays are recommended for the timely diagnosis of the disease since these assays are specific,
sensitive, inexpensive, and rapid. The antiserum produced in the present research is highly pure. Therefore, we recommend
the antiserum for the development of agglutination and ELISA assays for the detection of N. meningitides.

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

Keywords: Meningococcus; Antisera; High purity; ELISA; Tangential Flow Filtration

Please cite this article as: Hejazi M, Paryan M, Shokri R. Design and development of ELISA technique for detection of
@against Neisseria meningitidis using purification of antisera. Pejouhesh dar Pezeshki. 2022;46(2):30-39. J

*Corresponding Authors:
Mahdi Paryan; Email: mparyan@gmail.com; ORCID ID: 0000-0002-2592-3528
Rahman Shokri; Email: shokrei@gmail.com; ORCID ID: 0000-0002-1996-5799

OR: 20.1001.1.17355311.1401.46.2.4.8 ]

Pejouhesh dar Pezeshki (i.e., Research in Medicine)
2022; Vol. 46; No. 2; 30-39.

I

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. 30



https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

, 0 . Aooae s 4 AT ,
i~L'V'&W@({\MJLzh/h\‘h/» U’f,w’d(u)-u’W&Lﬁ:d"/{!"o@’)zd’/qua/‘)(ﬂl/,-uy.ﬁw
31 oolasiw! b Ly 1o b punr U ade 190G o Luslsls (gl 139 Y1 ST dzwgi 9 215k
p B andsd

o 5h sy FTolip s N s5lr vy
Ol S gl el i Gy gatne o pur T 5 O3] W58 i Y

VE- AN el gl VAANYIYF el b

)

$eieg e Gla Sy (bl 5 SeS S .l dBlbarwgs glo)5iS (50sS 10 S e i Julse 51 (S ediin i b sl 10 g adsle
By gl > (29,5wend plops QLI s (silan 0090 50 65Tk @ alolid Wisdioe sl 05,55, WY @ J5enS slagi
ol pateid slacs jo solitul glp YU ool a0 b oS 55 slasg S g lgil ade o T agd «Guizs ol 5 B 05l o

dn e S o pe (6 gl e Ad (B2, F ik jes drhe (5555 4 (631 00l Jlad e (gl ol drasgi 5 Gudios aalllas £55 5515 by
S 53 0 alg ey 51wl el (BSeiles,S 5 i Ll JLAEl (mose; slagts, b silecalls ws el Gy T )
A eolawl ‘ﬁY‘ uyo)] ‘5>‘)..|a 9 U}“‘“ijlf—‘

S (aslin iy cdale) CunS g (0o, 5 i YU el ax 0) cuaS Ll 5l sael Caws @y pyu ST a5 ols olis laazsly :dvasdl
@ pSeSee A g VI el (Al sl die Glcale g +F 050 @ adsl 05T L sl sST Cus el 0,550 (VL 4z
@i 35, g doye Voo Positive predictive value b coce oKt (o3, bt ael caws & abion ¢ adgl sob sl 6l wus
Aol Caws 4 oais >k 9031 sl o ,e 42 Negative predictive value i

i 5 YU Jos Sy g Coolaid] womlis ghls 4 oo glacs aiile cilisee slagialej] alows 4 (55l @ (arSeld 1§ g ARl
3ecalizee glacas jo fa,..us';.ﬂ ol 3 olei e cadlllae ol jo ool s 45 YU P 4> 0 4 ax g b iomen (050 c0 dpogi diiud (5 S
0,5 oolil 15V g ypenlisslST Lo

RN N R WL SN N N EP Pt PRSP WA LT

1008 oloiw! 1y Cyguo a cdlio pl
Hejazi M, Paryan M, Shokri R. Design and development of ELISA technique for detection of IgG against Neisseria
meningitidis using purification of antisera. Pejouhesh dar Pezeshki. 2022;46(2):30-39.

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

(S s okivns 93
0000-0002-2592-3528 :uus',! awslists mparyan@gmail.co : Seig uisIl o w0337 10b 5 (340
0000-0002-1996-5799 0.5l awlicis sshokrei@gmail.com : Susg ywSI g ()0l 16,505 oylex,

20.1001.1.17355311.1401.46.2.4.8 ]

Lok 4
Y \'ﬂ\"élf’azu/(\iddbd’utjzﬂu” Up//’;}:}j
L ?

[ DO

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. Y.



https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

20.1001.1.17355311.1401.46.2.4.8]

S 2 —

[ DO

RULC PRI =g

03,55 &bl o Sigw 1 o] 5l L pased g ail i ows
S L @basl Caiie Sszy Jyeme sk 4 il
o |) LS)-<€.° En (pansd LSL»&LA)'T .(\7‘\A)A;560
oy A(VA=VY)ols pleil cosiine Julge aseid gl ol oo
CiS el Y055 g, AD BV Cds AT paskis
YA S o @l g 009 noles oo,y (nl Iy ol (29,50
J..J...u 6L®J5...1§ 8‘5.»‘ p s o 09....:‘50 OOLQT Ceelus
oo 50 bluwgde 5 bSL o s 9590
@D ol £5,58 50 a5 Sl parFiS (g, ;08 (o9
L I Jlesxl YU ao o b Ldgis j98l iz wjlai |y o3
950 8 Oloys SRSl o (g Lo 0590 50 (655 & e
Iy wolais! ol sl 5l oolaul b (g, Kiy &jgp0 5 00l
CSY e s oy, cnl Gl e e e
Lol wosl CSF 5 (53 sladise (55, (sl GgmaliaislsT
axlge Cudgame b1, Loyl b eolaiu] Conlus 0gs ol
(\ ©) S| oé;

Y osls 4,0 b pyw Bl agd Geios cnl plonl 5l o
L)ul.u.:‘ » M 6&%.5 B oolawl 6‘)) 55551.“ 4».].:
Slagisy b polas glap p T clp¥l s (selissls]
9 Slew Jule @pw paris )3 g oo amlic JB cuis
ISTSHE S O

JLEE TS
5 GRS S o ot Boa bl adlae gy
] A gs
S eSie hge  ydsSoe Ve laml i @Sh s
e Vool a0 Ay 4 (C 5B A glagS5,m)
ogdle & Brain Heart Infusion broth (BHI) oS lase ,iJ

oSaggnl ydgSee V-
YV sl jo el A Soe 4y e .0l 48l5] Enrichment)
25 6L L s S 15 bl Sl yo ol S (il a0
a8

(BD BBL™ IsoVitaleX™

&
‘-u‘y.&w‘U/\z.\‘jum?mw

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

i i b ol ade IgG ol 6l 1Yl SaSS anwgs § )b

4o Jio

OB955 13 e g Sy otee Julse 51 (So oy 0 S5 oS
g bl 50 (oednl o nizmen g Al drwg slajgaS
5@l caiie (olidposnl az ST (D) el 8
Gy el (grg Gloyess Gl 0 5l @ jelS S
ol oo (goanie slo oyl b SS9 calide slagg Ss e
23 @bSh coiie adiin cleysas o (B)silesy
Slo)siS 0 g aiS e 0agll |y a5 V/FF 5 Veeooo
(Y F) Sy o0 Oliee crl plp Vo 5l a8 4 il angs oS
5 5085 Olsd el (silew cnl 4 Ml Loy a5 LT
A e Wl e )0 Gole (B)les bl 4wl Jlezgs
ol 5l 2 lacalsles oSl 0sd o aoyd VN0 S i
L UL ST | PO WU g ) LU Bt IRWESRN IRE (RPN ES
Iy anslor 55 o)f gllasl ezt g ol CSlge puizmon
o olsie 4 ojlsen (S 55 Cutiie 6yl Sl il
Q) Conl Sheo Jlons 9 0092 z5kas (oul 3l 390

sor Sl 055 Ghlesl bl i 4 SsSan o3 sl
81y € etign aile) ol la Solis
Pl 93 CaST (izmed 9 (095 sladsbe b Lo Protein
Al e ge eSS ogaz ;0 (V1) S

Sl Gilesl o yenge OF=VYV) 395 o (o) 2 555k S92

C-Reactive

B mle diges 5l 8L CiS waiie o, b oanl
bt el Sen el iie mlo adgl jalls o
s 5 GVl Fola saimoilis 5 CSF bl Cosie
Sl (Sos Az 33 9 Sl 6L L g i 9 508 55
S92y bl 5l CSF aiged il byt cojin alis
ghe 5 oefgn ol Ged sl elS weie b5 lS
—spe mle S ke gy (OVF) 05800 Ao SIS
Saie 4 0g oo oolaiwl b SSU Cutiine jaseid o el
Y gl sl (T (b Jlake I S cagie o o
Iy @byt cosine 0529 Jim! oaumsylas CSF o oLsY
3 pS ke YO 5l S SlSY mhaw 31 oo o il

V. &
S

AR


https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

R: 20.1001.1.17355311.1401.46.2.4.8 ]

[D

&
mgmm— vq(Y. N LY £

oL 5 (gl o 50

O 28,5 13 ol 5 il az 0 Fogles jo dads g0
P55 Ve ey Vo) gl Slilses pssigal 5l (gslas
9 IR c\...?u) )Ja.u.a u] )....JGL..A Voo 50 ULQ]}M; ‘53.05.91 )|
4 (29) Joloee 5l g 99d oo 4RI pul (59, 9,0l o
o,a8 g0 (39 g0 oolitul gLl Slalgw posigel loxe
Gy 4B Ve Do 4y g dlal bglse a4y ety SaS Lo had
az 0F slos jo bglre cwam al>je j0 ol ool 18 ren
a880 5 90V 0 r e b g adds Ve Dok 4 ol 5 il
Sy 9 A 590 | g9y SBlad Jole b ek il
0+) Slalgw pouigel glodl ans Jole b 1) ool cuvoas
ploul L8 al> o diline a2 il 0 Lgs osly gicinnds (do )0
a3 wpgey 9 455 590 |5 29y SLD Jelme Sols 0 b
J= 0, NaCl 0.15 M Jolme jo Lol gy line pow
(Labscale  tangential flow filtrationolXiws ;I g os
cut- L <8 Tangential Flow Filtration System, Merck)
(Merck, Pellicon® XL50 with  Sslogl s V+- off

Biomax® 100 kDa Membrane, C screen, 50 cm?, Cat. No.
Phosphate-buffered saline Jol>e ,l,s ;o 4 PXB100C50)

A eolazwl pH: 6.4 L (PBS; Gibco, Cat. N0.18912014)
i wlmil L s (g pasigel slaryss Bis b sl
Syre g S Vo imBon ey S V00 ol (nl sl
(Merck, Cat. oS g ud mewly g o YO 4 Hlus
s e a5 o byle sty See o s N0.105033)
AV)) 01 Dlalges poisal (glagysy Bi S olad Jolore
J5 3 oolisial b g s (BSlos,S am alope o
(DEAE Sepharose® Fast olé coud 59l L3l gl Llgo
s sall Bi> ¢l Flow, GE17-0709-01 Sigma)
p gl eolaiul b gile Jolaie (Y V)l alol ousle L
Solution : Jgloes g Jol) Slawd 3L (id Lo 8°) (g

1: NaH2PO4-H20, 2.76 g, H20, distilled, to 1000ml
Solution 2: Na2HPO4, 2.84 g, H20, distilled, to 1000

9 Jsboes 5 Coond 3 L 5 Jslro 5 Caonnd Sy o ML

A plol (09 oo bogloe PHIT.6 L (8L s sl i SO 0

o i e b ol ale IgG ol 6l 1Yl SaSS anvgs o )b

Sl S B 4 05T BP9 6L il led el
5 cele s Sae 4 6L sl slaaly) wgjlu Jled é
w8 S 13 gl o Sl B ol S ile ax 0 00 sles
ol F il a0 F glos jo g cele G o 4y badlg) uw
(Hettich  5g. 2l (rpm) 4o 5 jq0 Yeorr Cepw b
.o EBA 200 Centrifuge 8 x 15 mL Zentrifuge OVP)
oolel wxy al>- o (6l gmsy 5 A3, 90 1y 219y @le e
@ o pll 0,5 (5505, alls 0l 5l bl gl o
b od 8lol (g55ls 58 pms G yiiles 5l ool Cesd 4y g,

9.0x10°  Jobwo) at )b o ¥ ojluilial 4 o] & yeu8

Thermo  Scientific™  GENESYS™ 30  Visible
ot ol e gl £+ ¢ zge Jsb L Spectrophotometer

0 Jobxe cnl 5E Gdhee S0k 52) L ke G 0
@ G5 Gy B Dige 4 cele VY Gl alols
A Gy sk jen deher B985

e o eSSl Gy i il 9 S 08
Pl Lo ssS 5 5l G pSoss dose (e (B3 1]
atin 5, oy Jolsh 5 5 atin s Ds &y 55055 A
e 009) o Slp (xS uss b o 5l o ol 5o
azyo Fogles jo g aiBe Ve Goe 4 L g0 Seud il
A ppw o ploil aa By g0 Yeor Ce i b oS5 il
A (6,105 53,8 40 edel Cawd

Cows & Bl Ayl s slp pgamlad ST Cand
Yeoal plxl lacss aodal (g9, uwhﬂslﬂ S c0o]
S 03T 3 s S Yo b L) a5l s S
W belze glaind axas (g9, (SgSe%e ond Jld &
A gy 2 9 00l (orwlidglST mls aiSs S 5l
Silooalls sy 1ol kT CuknS oy 9 Al
Sy porigal 5l ooliiul b gmocgw, Jos Tl (s
ey 5l Goluwe px> .0l plxl (Merck, Cat. No. 101217)
(Merck, Cat. No. ,NaCl(0.15M) Jelo a (io5 >
Yoo G b yped g5, ol bolre g 0 aslol 106404)

Y/

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. vy

Forlrsy n—
L L


https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

R: 20.1001.1.17355311.1401.46.2.4.8 ]

[D

&
mgmm— vq(Y. N LY £

oL 5 (gl o 50

b glglend b aw g 0l a3y, 590 bSalr (glgioe G
(Tris (200 mM) ,NaCl (1.5M) ,Tween-20 TBST il
Sids e YO+ ool sl SuS sl s alol (1%))
cLk | (BSA,Sigma, Cat. No. A2153) 55l e esel]
50 Do 4y g Alol Sal> o a4 il Lo ppS Lo /)
0318 ghglands o g 41583l Sd (59, BT sles o Sacls
plos 4 Jleb e 5L plen b ol al>pe cnl jo
5 il iie S 5 S s, slacSaly 5 4 laSaly
Al 4SSl ol F il a0 YV gles o cele SO Sas
a1y aliisn ool 5 ab eols sdscud b dw s
P9 Ar T Vo) b lackale (o aSg3ss 8L SaS
gh9lend Jb ke o)bgd b LIl aSalx ples 4 5 &3,
s pll

(HRP-Streptavidin, Sigma, HRP  yas4lg0 sl 485568
5> 4 bSal> sl 4 Cat. No. RABHRP3-600UL)
3l )3 il az 0 YV les jo g adlol SO o) sloSal>
S ool S8 aaBo Y e 4

plod 4y 135, (gl ymmges ol plonil gliglancds [l gty e
oals J13 Su b 50 4 de VO e 4 coly g Alol Sl
Stop solution z:Sly cousS adgin Joloo al> o cpl jo 0l
gl lgime oy 3T Al o 5 0l alol lacSals olad 4
Microplate  Reader (SN B PE CC R
O zso Jsb )0 5,9 i 5 28,5 1,8 MPR4*(Hiperion)

(VF Y1) s el

bassl

5 oS sy (5l 16l Ml 59y (ygmawlin olST
695 OmleiolST Cas woad ags el S e
o il a5 Jae plosl 5l b s 31

s ool 35 ate S8 olste a4 SeSsesny 55
D ey 8 oY (69 WDl A SS S ZulS Gl ey

L u?—w}l.a.».’j.lf] 509.34‘540 oodliw ) J&w e as )5.|oul.o.m

Sy edy BB oo

o i e b ol ale IgG ol 6l 1Yl SaSS anvgs o )b

PH:7.6 olawsd 8L o,lgo g o plxil wges Jlesl oo
or (TN )5 g IS &S5l B ad ooyl
UV detector olfiwo 1 colaiwl L aiged (slapiS],s
45 (Amersham Biosciences AKTA UV-900 Monitor)
03gaze ;0 S 03 (OD) (5,8 widx wlliws 5 bl
Clle aSal ame a5 00,5 Jas el YA gge Jsb
T Oean ST ead cod Sl bawgs o9, Vb ety
obey eammsplis A ooly i S S olSiws 0gd
bl kS eimen Sl sy Gosleer
Poly acrylamide gel oSO 5l oolatwl b oo jadss
Sodium dodecyl sulphate- electrophoresis (SDS-Page)
3,890 ey 3l eFan S 2b)l Gln s S ey
Sl eolawl

Sl ofew 4 smelcunsy ol (40545 g5sS
P95 S al> e cnl o igmgaile IRV 5o solinul
YA+ ,5(Sigma, Biotin-NHS, Cat. No. 35013-72-0) y.55.
&5 J> (Water for Injection) &,y B ol ;dy,Sw
Gb1 sles o aiBs B¢ S w4 odwl Cawods bgle
A eSSl

(p,5 oo VYYY) cdale 51 ool 5T d e VYA laie
e ils 5 G35 5les S ) Calis o 5 ad Ll bylke 4y
(Sephadex® G-25 Medium, Sigma, Cat. No. GE17-0033-
SLESTS gy 5 (V) od oolial 3L (age sl 01)
UV detector (Amersham  oKiwo 31 oolaiwl b ages
.4 plxsl Bioscience)

2 Ay eobsl il GIpYl oeeil 2Nk
Al SdsS Bl SeS a4 055,80 V1 ON D slacbale
Na Carbonate, 3.332 5 Na-Bicarbonate,5.76 gr) <l S o
P b el 2hd s 5 (PHI9.7) jhaie O i) S s gr
a4 dm b adlol b Sal> 4 g ags (b plxil 9,500 +/Y
S8 S gy S le a0 F gl po SO Ous

b5

Y/

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. Ty

Forlrsy n—
L L


https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

R: 20.1001.1.17355311.1401.46.2.4.8 ]

[D

&
mQumm— 4T P NN LYl e

oL 5 (gl o 50

Gz s Sl Oglate a8, (5 4 glodale cos
A s (adgl ool D) 055,500 S locdale a4 by yo (5558
V sz o Jobr gl el (ahiige ol o,5,5s

w00 s0ls QL"‘“

Heavy Chain

Light Chain

DO e
J5 dw 50 0 (anlii (g0l T (pgls a0 (ouyp Y JSCS
Fermentas =5, SgdloskS VY10 o5y, Sl A ailElas

Lol g Lalpd g0 Sl poisal (39, b eiisn alss 5l an B
Slilgs posigel iy b s n oaalss 5l an :C ((NON-Reducing)
E ¢ glloghS VY10 sgy S, D (Reducing) Ls! Lyl o
Vo g oo ildeld JLaiHb g 5l eslitul b gl 2ld Sl am
s Sl S 5l an F (Reducing) Lot Llys s Syillosls
JLapl Ghgy Sl eslitel b (Sgllagks Ve gl il s (S
oD S5y e G (REAUCING) Lol Ll jo oot sty

L Sellsgks

OOt | o emelaidt o sln 1Y) Ggel
O3] Coolaisl alisn 5 4l glaol sl slacdile
QeSS A g o slachile cus Gl o b (om)
3 e 0l oolauwl aliS gy ¢ adl (_golgks’;.ﬂ Glp ey
(Streptococcus  pneumoniae strain S'sS gegin (455!

s oolatal yge3T 23l sl IBRC-M 10819)
ok 33l oS wims e GLAS Y gz 50 gy @l
Coolais| sasmolis a5 cul srie SeSg0sm 5L sl p

o i e b ol ale IgG ol 6l 1Yl SaSS anvgs o )b

Aol (59) o antd oy il amaliadslST (g0l - UK
b oats)lass) (5,5 (s p sl b S8 sSite (5l ) rgladiond
VS SR el b SeShesn 03 Y (SR 03
b S o3l - 12955 it pra bl L SeSsas 055!
Syl s slated a6y, semliTlST 45 S8 S s
4 S5S905 ol 5l Cagy BB T o)l Saly o L aido

J5sS Ol 4 SeTeSin boaline ) Bloly JoweS oglls Jdo
A eolawl (S

555395805l ol T asS b3 sl ol T el
solatwl (Reducing) Ll Lulys jo awel )51 a0V Y 3
o9y b oeSgn padss 5l an ol sl 0598 V0
51w (Non-Reducing) Ll cygas bl jo Slalga pauigel
Lol bulys 5o Slilgw podgal oy b ouSon oaddss
Jursisili (byy 5l eslizul L el il 5l aey (Reducing)
ol 5o 9 bl Ll jo (Sellaghs We il g o2y lidsld
Voo gl s S paes SSlesS 5l o
bl s 5o pi lidsls JLaisil (b, 5l eslinul b (Sgdlogles
03y J5 89y (Jsiblaisls yo =Y casSLal oole i y0) Lo
YL el canmslis SedloglS YO 5 O b g0 0l
(Y JSs) ol g0l ol

4 9,9800 5 by, 5l eoliial b oud s sleals sob sl cbale
2 S VoIY) Sligws pigel b (mocgm, 5l dn i
£ WITY) (Sg agss (BS9ileg)S 51w (i e
5 TFE L ol sileadlls 5lam cales 5o 5 Gdhs 2
Al (o o 0 oS Lo YWNTY) Sgdloghs Ve L

5 adsl sobigil e ol Il rggailes S3Y1 G903l
ok 53 68 @3 Gl e 9 9D oy 00D Al o
G5 iz amd e bt bhazly ws cSlE egil FO- zge

2 baiged )90 )3 9 039 o pllu Sl ey g SO

¥,

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. vf

. LIS
D) , I
Uu;gﬁ’,


https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

OlSen 5 (53l o0 e e b el ale 196 Lol (sl 1591 S5 damgs § (>

B c b Hg Vg Y-ug F-ug Asug

YHg 0.000 A 0.000 | 0.008 0.004  0.151 0.248 1.297 1.258 1.898 | 2.130  3.328 | 3.069

Y.6 Hg | 0.000 | 0.000 | 0.000  0.010 | 0.098 | 0.159  0.929  1.079 1.919 2.090 3.067  3.038

OHg | 0.000  0.000 0.002 0.004  0.169 | 0.124  0.860 0.998 | 1.942 | 2.067 | 2.800  2.891

\+Hg | 0.000  0.000 0.000 0.001  0.000 0.075  0.625 0.638 | 1.696 @ 1.707 | 2.744 | 2.797

$090e g 9 (i oo 2 p59,5u0) aAlidgm (sob i T cdale a3l glayginw ol T ilisio Glacdals ;o diged 5,9 Wiz - Jgux
g Fe Yo e WD) ey ond alidgy ol ol clale el ond anslS ST Jbed &g 4 clale ja (il eo 0,59 ,Kue) adgl g0l SOT cdalé

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

R: 20.1001.1.17355311.1401.46.2.4.8 ]

[D

&
mgmm— vq(Y. N LY £

(st JyuS O a0l B s agd (0,535,500 Vo 90 VIO ) o adgl gl T clale g (p,5 9,50 A

B C- Meningococcus  Meningococcus (1/100)  Pneumococcus  Pneumococcus (1/100)

0.00 | 0.00 3.238 0.856

0.009 0.000

0.00 | 0.00 3.194 0.839

0.004 0.001

9 595950 oud§udy V1w Aiged 9 g5 g RKike digad S (93051 cnl 30 (3903 CamolaiSl g Combuns (o (ST YT 90T @S -F Jgux
SO B) s AISS 1,85 lgs e dr ComoliaiS g ol o)y Gl S9T gogiy oo 528 1/1ee Aiged 9 SeTgeg diged Sy (e
ol B0y AF g Voo coud i 4 ouls (g jlwlely oauwsiid cuS gl (NPV) ciiw 9 (PPV) cudio (o g5y Jlodte cuoizrod (i J 8 :C

tog wited Yo e Cepm g Coolaisl ol

G a2y bopY Gy, oemlidST slacus (YV)ogd o

s’é‘S VW)

I3 n @ Sdsre Sl Gl cud g by sgew b > gy 5o (At
s ol 3 Sislemad] (sladalllas o by, cpl e oo : St
SloosS s > Mok slaprel ) sted | S [ 00 | =
503 T8 Jlo o ool dalllan ;o el o il ool 55T e | &

WI35 A slo 09,59 lolid Gln @ paieis b,
adg slasob gl sl eolatnl b s ] .08 )57 eolawl Y 4 C
oS WIS 5 A lags,Sorm dogs, S (nl ale ol
(YAais S ool 1) wogs Wy ,8l j0 Cojiin odes Julge
g b ol o a5 ooy awlie LB ol iogh b asdlas ol
locus ;o oolital sl (35,5 50 JUslS Gl ol
oy Sorm Glgise dpVl (aalidslST Gozen il
Jo 3 ohlSen 5 Nato 5,5 olulis |, o5 oS sSite calise
oS ade JUslS' L 5 JUslSsise slagsal gl 1A4)
3,5 0y S5 C 9 B A slacg S s Blah
Sl Siglgigel slacdime arwg slp | I ol lag]
5 SEFe Cufiie Job yo Jsle glagyj Il pasuis

oS Gly paboyl e g Code eKbuy polie - Jgas
oy (NPV) e o 95

& =
.

o P B & Ceiie pasad slp & plepges]
5 LS n SolS (e Bl 51 (CSF) (el 500 milo
5 & eST op a5 akis (glalbs, (YFTD)Culs sl
Slye Fr 3 s AT gl 5l GRS ased) Wgyse
05y )0 2 g 00y yile) b 45l ()l pSe
SRS uge b Cwl (S (S g Sanl (0L [l slaanze
295 9ls Hlewm 4 6oz sbdsis gl 5l ol
shls a5 dilise lagiales] aliwgts s)lon @y s

¥,

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. Yo

Forlrsy n—
L L


https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

R: 20.1001.1.17355311.1401.46.2.4.8 ]

[D

&
mgmm— vq(Y. N LY £

oL 5 (gl o 50

Sodls ol S Voo mld L TFF ool pols aslllas o
oz 5l (Slol8 bl a5 al oslinul Llis 5 s5luloa sl
59 37 5l 5dls pley ae rals b e b g n b
S osliiad b b palBb 5l gyl B3 wcels gz b aus &
woisel Bio (sl SssskS Yo LS 5l calise sleild
el Al Bis gl Sslosls Vee il 5l i
2 oean Beli Geizen (ol edliul (rpasdl (yzeen
oBiws 3l eolaiwl .cwnllo 1y 5dbs anS 4 Cas YU o>
a4 e &5 Sl By, @bl ks s TFF
3bige 58 ooy s o SV ogls 42,0 b sl ]
ey Bl SV eeld Az 4 pltes ln e
(DEAE Sepharose Fast Flow) g (s Sl 5sleg,S
b oS Lld 5l ond glogalls ool T s sslil
w4 (OD:280NM) (5,58 i (g, I eslanul
Grdhes 2 p S skee YV F) Slilses igel b (2305,
YY/F)) Sellosks Yo ils o TFF ool b 5lls 5l ey
S o Tl Sl an (ke 2 oS ke
Silooalls 5o Sale o 9 Gl 2 oS e VANTY)
2 S kee VEIYF) Sslools Ver sls s TFR L Ll
Slom eSS 4 oeln gy Sl eslaal by (i e
o il shee 2 o5 ke Yo IY) Slilges misel b (moges,
VAY) SslaslS Yoo ils o TFF sslicul L 5dls
Sa oS ATl ) e Gl s p e
Sl Sl an ol 5o 5 Gilden 5 o5 lee WWITT)
2 esS s VYNYY) Sillasls Voo ols o TFF L by
o9y 5 eolaiwl b sads adss ol ol cuaS .o (i o
azys 5 clale a5 ol ol mls s ol o, SDS-PAGE
gl ;o oliee 5 ceVl Sl ol gl osls
dp¥l asle ST e glp gelasl

2,5 oolazwl ol 5 g (il 52843 g
b sl 5l oolawl b 1Yl g0l e axlllas opl o
dogp slocdile o gl 08 2Lk S ead gile Al
4yl ool ! iz glackle jl il 5 4dsl sob
Yo e D) abiSan b Bl g (p,59, 50 Ve 50 Y K
3hoolaiul g 1¥l plowil 51 gy o oolaiwl (p,59,500 Av 5 ¥

Loy LgLQuJa.LC WOg oo oolel UW‘J’“"?N‘ 6‘).3 FLY ‘5:)‘5‘41

o i e b ol ale IgG ol 6l 1Yl SaSS anvgs o )b

plnl SsSsSite slocuss G5l Glags Sope (e
L oad oolel LuS3Y (glach e ol lis laT (glaazily ol
s 4 0B B oS ade JUslS Ly slacsol
Gl 2 p S e Soclale )3) o)l (b JounS
A Glas,Ss s arle pr (1 2ol aslllas 15 (YA) Cos
3Gt O Gl g 0 4y JUglS Ly j50 4 C 5 B
Soolaisl Bl 5l izen ol pd e 50 559,500 SO
WSS geg wile Cojiie Jole 2L SL slaaiss ple e
slp byl () JSa)ais sanline ablite 2iSly 5 o cu)
ol caedss @lp s GisS 5 5l JUslS by soli sl addss
S s SSPlgS 5 S b silelar glahs,
hictedl b Lo o ol iaghy 4 wbis,S osliiul (DE52)
L momsm, slagts, 5ls 03,8 wlsi prw il (355 >
DEAE ) s (s S5l 5 Slilsw isel
sasdlas o 5l 0,5 oolawl (Sepharose Fast Flow
Olfise S5 55ie arle ool T adgs slely o o pl
3 Voo F Jlo jo oL5en 5 Belo Liwg a5 gladlls 4,
S sSie V abiols il ade JUslSgige g0l ]
Seiie wle s ale JUslSsise sobl oy
Oemed 9 VAAY Jlu o oLKes 4 Sugasawara lawgs
gl by oS e JUslSTsise slaeoli Sl 4
30 )en g Reyes Lawgy Y 3 W135 € A slocg,Sgm
Gy il sl ss, (FY-Y+)o,8 o)lil 55 YIY Jlo
o Gl a5 Cal sas 35 b sl sile s
—ebe gl msosm) Jod 5l (S ke S e slahs,
(I3 ootk aile BSsleg S Al slaghs) 5 mle

XY, o)Ll (los 5 52,501 (iS00 o (Puses
S9 @ GF b 3l 5 @l (Gt ol o
Wl (59) OgmsliaislST cuns ol bl (38 (LS
Loy odss SeSslie adde sl I oolitul b glades
Cote @l 5 plml SSsesty 5 St slagjsl
b (oemsliiglsT pas) (e 5 S55550i0 b (GgemliaislST)
L ablin Sy pas casmolis a5 ol cowlive oS ggiy
oolal (sl (l 2 ogdle el i Jole slais 2L ol
BV asle polais! glacaS o sad adg epw sl
b bl glepalls Jolie (D3 (g iuilesiligi g

Y/

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. \id

Forlrsy n—
L L


https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

Ol en 5 53l v e e e b el ale 196 Lol (sl 1591 S5 damgs § (>

i 5 adsl b Bl 6l w4 eSS A g SO
Sg YL (6,90 ©d> e badale pl o daS wal caws @
glockile giluatgy 5l G o90)] Comolaisl ) sl
Ol Coolal iy g adsl slagol gl o)l o 5L 950
bl @l S sesn 03l 5l cad nl 0wl )
(22) b )98 Lax e lis gl 5wl eslatul (505
9031 YL Caolais saimolis a5 09 S gegi o)l 0
(NPV) s 5 (PPV) Caie sSiny Slie Cpizmad Cal
A7 g o,V e e g 4 oad (gilailely casis oS ol
Limit of Detection  cw,p lp op! » ogdle el wo)o

ol i (JeeSS sloiales] sl 4 5L 9031 (LOD)

oolaiwl 5 Sodb Gladigad sl Wb a3l ol 5l pimen

é}m

L ol @leoals 5 JUslS Ly p e sl 0 b Gados ol 5o
ale pdatldgls JLiBl ger 2lagty, Sl sl
Oy 45 gl gl sla g, 5o oalitul  ogdle g8 $Kike
J=le plad plnil 5law lgi oo idn oo @ s | anSeis
ool 35 IV ale olaisl lacaS o &S Jys

o,5

‘5“&)‘-\3 9 s & e
e W 2B ulid)5 abobl el p aslllae

o ~ 555 aima sl sl g 53 il
el 00l raL?u‘ C’ZJS

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

é)&‘ Ol
55 o IRPILREC.1399.006 3351 o5 L ,ol> aslllas

A>9) (ymoli

w‘ o )LQ.E‘

&3l (o,

Wilos S5 5,155 ) 28l o)l B asng g

R: 20.1001.1.17355311.1401.46.2.4.8 ]

:/. LIS
Erarsr ————
° °

&
mgmm— vq(Y. N LY £

[D

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. vy



https://creativecommons.org/licenses/by-nc/4.0/
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

20.1001.1.17355311.1401.46.2.4.8]

S 2 —

[ DO

RULC PRI =g

References

1. Borrow R, Lee JS, Vazquez JA, Enwere G, Taha MK,
Kamiya H, et al. Meningococcal disease in the Asia-
Pacific region: Findings and recommendations from the
Global Meningococcal Initiative. Vaccine. 2016; 34(48):
5855-62. Doi:
https://doi.org/10.1016/j.vaccine.2016.10.022

2. Agier L, Martiny N, Thiongane O, Mueller JE, Paireau
J, Watkins ER, et al. Towards understanding the
epidemiology of Neisseria meningitidis in the African
meningitis  belt: a  multi-disciplinary  overview.
International Journal of Infectious Diseases. 2017; 54:
103-12. Doi: https://doi.org/10.1016/j.ijid.2016.10.032

3. Sanogo YO, Guindo I, Diarra S, Retchless AC, Abdou
M, Coulibaly S, et al. A New Sequence Type
of Neisseria meningitidis Serogroup C Associated With a
2016 Meningitis Outbreak in Mali. The Journal of
Infectious  Diseases. 2019; 220 (4): 190-97.
Doi: https://doi.org/10.1093/infdis/jiz272

4. Mounkoro D, Nikiema CS, Maman |, Sakandé S,
Bozio CH, Tall H, et al. Neisseria
meningitidis Serogroup W Meningitis Epidemic in
Togo. The Journal of Infectious Diseases. 2019; 220(4):
216-24. Doi: https://doi.org/10.1093/infdis/jiz330

5. Soeters HM, Diallo AO, Bicaba BW, Kadadé G,
Dembélé AY, Acyl MA, et al. Bacterial Meningitis
Epidemiology in Five Countries in the Meningitis Belt of
Sub-Saharan  Africa, 2015-2017. The Journal of
Infectious  Diseases. 2019; 220 (4): 165-74.
Doi: https://doi.org/10.1093/infdis/jiz358.

6. Heckenberg SG, De Gans J, Brouwer MC, Weisfelt M,
Piet JR, Spanjaard L, et al. Clinical Features, Outcome,
and Meningococcal Genotype in 258 Adults With
Meningococcal Meningitis. Medicine. 2008; 87(4): 185-
92. Doi: 10.1097/MD.0b013e318180a6b4.

7. Kauffman CA, Pappas PG, Patterson TF. Fungal
infections associated with contaminated
methyprednisolone injections-preliminary report. N Engl
J Med. 2013; 368: 2495-500. Doi:
10.1056/NEJMral212617.

8. Pace D, Pollard AJ, Meningococcal disease: Clinical
presentation and sequelae. Vaccine. 2012; 30(2): B3-B9.
Doi:https://doi.org/10.1016/j.vaccine.2011.12.062.

9. Thwaites G, Chau TT, Mai NT, Drobniewski F,
McAdam K, Farrar J. Tuberculous meningitis. Journal of
Neurology, Neurosurgery, and Psychiatry. 2000; 68(3):
289-99. D0i:10.1136/jnnp.68.3.289.

10. El Bashir H, Laundy M, Booy R. Diagnosis and
treatment of bacterial meningitis. Archives of Disease in
Childhood. 2003; 88: 615-20.

&
n[\'.gu‘”(‘{(\i'\JL«(Yu@(ﬂw}

i i b ol ade IgG ol 6l 1Yl SaSS anwgs § )b

11. Takada S, Fujiwara S, Inoue T, Kataoka Y, Hadano
Y, Matsumoto K, et al. Meningococcemia in Adults: A
Review of the Literature. Internal medicine. 2016; 55 (6):
567-72. Doi:
https://doi.org/10.2169/internalmedicine.55.3272

12. Kauffman CA, Pappas PG, Sobel JD, Dismukes WE.
Essentials of clinical mycology (2nd ed. ed.). New York:
Springer. p. 31. ISBN 978-1-4419-6639-1

13. Young EJ, Cardella TA. Meningococcemia
Diagnosed by Peripheral Blood Smear. JAMA. 1988;
260(7): 992. D0i:10.1001/jama.1988.03410070120051

14. Park BJ, Wannemuehler KA, Marston BJ, Govender
N, Pappas PG, Chiller TM. Estimation of the current
global burden of cryptococcal meningitis among persons
living with HIV/AIDS. AIDS. 2009; 23 (4): 525-30.
D0i:10.1097/QAD.0b013e328322ffac

15. Clarke W. Contemporary Practice in Clinical
Chemistry. 2nd ed. AACC; 233-246.

16. Abro AH, Saleh Abdou AM, Ustadi AM, Saleh AA,
Younis NJ, Doleh WF. CSF lactate level: A useful
diagnostic tool to differentiate acute bacterial and viral
meningitis. Journal of the Pakistan Medical Association.
2009; 59(8):508-11.

17. Wilson MR, Sample HA, Zorn KC, Arevalo S, Yu G,
Neuhaus J, et al.Clinical Metagenomic Sequencing for
Diagnosis of Meningitis and Encephalitis. N Engl J Med
2019; 380: 2327-40. Doi: 10.1056/NEJM0a1803396

18. Moris G, Garcia-Monco JC. The Challenge of Drug-
Induced Aseptic Meningitis. Archives of Internal
Medicine. 1999; 159(11):1185-94.
Doi:10.1001/archinte.159.11.1185.

19. Van de Beek D, Cabellos C, Dzupova O, Esposito S,
Klein M, Kloek AT, et al. Diagnosis and treatment of
acute bacterial meningitis. EMCD guideline. 2016. Doi:
https://doi.org/10.1016/j.cmi.2016.01.007

20. Gleissner B, Chamberlain MC. Neoplastic
meningitis. Lancet Neurol. 2006; 5 (5): 443-52.
D0i:10.1016/S1474-4422(06)70443-4

21. Sanborn WR, Heuck CC, Aouad RE, Storch WB.
Fluorescence microscopy for disease diagnosis and
environmental — monitoring  [Internet]. 28th  ed.
Organization WH, Mediterranean RO for the E, Cairo,
editors.  2005. 188-190 p. Available from:
https://apps.who.int/iris/bitstream/handle/10665/119734/
dsa281.pdf?sequence=1&isAllowed=y

22. Nasiri H, Valedkarimi Z, Aghebati-Maleki L,
Abdolalizadeh J, Kazemi T, Esparvarinha M, et al..
Production and purification of polyclonal antibody
against F(ab")2 fragment of human immunoglobulin
G. Veterinary Research Forum, 2017; 8(4): 307-312.

P
o /;,J Jf_' 0,

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. YA



https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1016/j.vaccine.2016.10.022
https://doi.org/10.1093/infdis/jiz272
https://doi.org/10.1093/infdis/jiz330
https://doi.org/10.1093/infdis/jiz358
https://doi.org/10.2169/internalmedicine.55.3272
https://doi.org/10.1016/j.cmi.2016.01.007
https://apps.who.int/iris/bitstream/handle/10665/119734/dsa281.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/119734/dsa281.pdf?sequence=1&isAllowed=y
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-05-10 ]

R: 20.1001.1.17355311.1401.46.2.4.8 ]

[D

&
mgmm— vq(Y. N LY £

oL 5 (gl o 50

23. Antibody Biotinylation protocol [Internet]. Abcam.
Available from:
https://www.abcam.com/ps/pdf/protocols/biotin_conjugat
ion.pdf

24. General procedure and tips for sandwich ELISA
[Internet]. Abcam. Available from:
https://www.abcam.com/protocols/sandwich-elisa-
protocol-1

25. Tavares WM, Machado AG, Matushita H, Plese, JP.
CSF markers for diagnosis of bacterial meningitis in
neurosurgical postoperative patients. Arquivos de Neuro-
Psiquiatria. 2006; 64(3a):592-
5. Doi:https://doi.org/10.1590/S0004-
282X2006000400012

26. Hrishi AP, Sethuraman M. Cerebrospinal Fluid (CSF)
Analysis and Interpretation in Neurocritical Care for
Acute Neurological Conditions. Indian Journal of Critical
Care Medicine. 2019; 23(2):115-19. DOI: 10.5005/jp-
journals-10071-23187

27. Favaro M, Savini V, Favalli C, Fontana C. A Multi-
Target Real-Time PCR Assay for Rapid Identification of
Meningitis-Associated Microorganisms. Mol
Biotechnol. 2013; 53: 74-9.
Doi:https://doi.org/10.1007/s12033-012-9534-7

28. Chanteau S, Dartevelle S, Mahamane AE, Djibo S,
Boisier P, Nato F. New Rapid Diagnostic Tests for
Neisseria meningitidis Serogroups A, W135, C, and Y.
PLoS Medicine. 2006; 3(9):1579-1586. Doi:
10.1371/journal.pmed.0030337

29. Nato F, Mazie JC, Fournier JM, Slizewicz B, Sagot
N, Guibourdenche M, et al. Production of polyclonal and
monoclonal antibodies against group A, B, and C
capsular polysaccharides of Neisseria meningitidis and
preparation of latex reagents. Infect Immun. 1983; 42(3):
863-868.

30. Belo EF, Coutinho LM, Ferraz AS, Gaspari EN.
Production of monoclonal antibody to subtype 9
of Neisseria meningitides and the distribution of this
subtype in Brazil. Braz J Infect Dis. 2004; 8(6):407-18.
Doi: 10.1590/51413-86702004000600004

31. Sugasawara RJ, Prato C, Sippel JE. Monoclonal
antibodies against Neisseria meningitidis
lipopolysaccharide. Infect Immun. 1983; 42(3): 863-68.
Doi: 10.1128/1A1.42.3.863-868.1983

32. Reyes F, Amin N, Alfaro OO, Aguilar A. Four
monoclonal antibodies against capsular polysaccharides
of Neisseria meningitidis serogroups A, C, Y and W135:
Its application inidentity tests. Biologicals. 2013;
41(4):275-8. D0i:10.1016/j.biologicals.2013.05.002

33. Fassina G, Ruvo M, Palombo G, Verdoliva A,
Marino M. Novel ligands for the affinity-
chromatographic purification of antibodies, Journal of

o i e b ol ale IgG ol 6l 1Yl SaSS anvgs o )b

Biochemical and Biophysical Methods. 2001; 49(1-3):
481-90. Doi:https://doi.org/10.1016/S0165-
022X(01)00215-9.

34. Gagnon P.Technology trends in antibody purification
Journal of Chromatography A. 2012; 1221: 57-70. Doi:
https://doi.org/10.1016/j.chroma.2011.10.034.

Y/

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. v

Forlrsy n—
L L


https://creativecommons.org/licenses/by-nc/4.0/
https://www.abcam.com/ps/pdf/protocols/biotin_conjugation.pdf
https://www.abcam.com/ps/pdf/protocols/biotin_conjugation.pdf
https://www.abcam.com/protocols/sandwich-elisa-protocol-1
https://www.abcam.com/protocols/sandwich-elisa-protocol-1
https://doi.org/10.1016/j.chroma.2011.10.034
https://dor.isc.ac/dor/20.1001.1.17355311.1401.46.2.4.8
https://pejouhesh.sbmu.ac.ir/article-1-3026-en.html
http://www.tcpdf.org

