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EIASEERTAII./\/IEIAI- MENTNGITIS
VS. CSF IJASTATE
finr lirnrHr

r io zg ilrnuft Levinson ( r ) tdfi.r
xrno nrrcnu gt lot ri,r tlduun',r lu#rna

#rutrn r iafrrnm,ro-n r nu fi r fi qcrn,lffid 
r iu

( bacterial neningitis ) qrnodnn,jrUnfi

6'r rdd,r r'nnll6g.rut{,ir orq r fi or r in,r l,r qrn
n1l I l{'Jrl-rnna0{ uflo r 07t .ll] l1R1 8 foiDN1

Killian(, ) fdsnrcxilunc fiuliuqu r4a.ii
:uristffirurru r fiarriu rio,r fluncqrlrnrrl
I rll'l.t nrrsnlqiotrr d'uunn r or,luirlufiu
tl8-'l 
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(CSF la.ctate ) qrdU.tUnrtiiq&t

t:n r fiorilRlotdn r g11fi 
1 fiqn2i11fi r, r

poaner llnr plun({) ldtf,undl ttnFl

tn .lrlhtldufin'{ qufifl1udt ( ionized) i6
flNU'$M5eFru physiotogic Ur ri,r uju {,i
linrmrnfildru r flofiursu,ir.rRlro,i une rfru, xt -
I nB61n ora r unurc6utot rrno r stn,Iu r fioo
runs qudl'tadur6{ i1 ylfi61tx{xfi1fn-u r . r

[ne r oulur:,lrxfiuun's r fiaq'rn araerobic
metabolisn .tu.O,lS(6 ) riru:iurirorfioo
lt.luir ttfl'ufln",rfin.rfilriu'ir q* r furdr r rst
uitfirir.rfi:vdu unnrornrdui, ir#dr,ni, io a - |
llul'l ttl0U1tMllRDOJ11tl1 incubate 6lu

aB "u't uJfluufl{ 
_ 
qsr,l,lr4luoullflo 

t ofl lr{Niu t$|!,.t

rinriou r ylrrfu uoncrnfrrusirhu tubercu_
Ious neningitis q s'i:u dun nO r oy.t u
rir'trn'unn-l r forf,rusii{ruru r iro r fiaolrrrioir
lrn lerirrrnftrriu,rfl ,ire,fioo,uftomn1r,L
Un'unn"t r riu'lurithu auberachnoid hero_
r"hage xrriruirn*,o", *0, , f*frRouan

,,lun:fiifinr:riro.o,f,o,'roooo " *,
r q0r qtn:rotnorooni 

r qunon{ ccrir,lfinrr
r:'rr unn r on.turirtliuudr rf$n{#u dnurun
fl :cdunnreralurir.rcduudl' irirdc.rn'j
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,tu rio rfroRnnttddirs r 

" 
r

lhr18tlufix csF tAcrAlts
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ttort oruunn r onirnrlq r;i i r injR.iii.lfiq# r llu
u:rrgtd,iru5-unrriicdu rn"6co1rr#u"fl
neninsitis rdr fluodt,rfi lufirtru #te_
rial, tuberculous IRU fur8at nenrn_
(i tis q3 U13ouunoI ol4qUrir Uduun"iR,r
rfiun'ir e .o infirlnuficr iuu ftrfiunifi
' qd . ,6 ,! s
1 | !onrn't,l5souulcnRnnlnftilRoR.r.lui,t lu

". !
duufl\ u0{nu1u t HRti (9' rrnr ryduttnn r orr
qvs'$6'i R{ oritufiurufi r6&qfinr:rhm uoqc
notei n,rolir.i:ro r 3r rionrr:hmrflulu

^.vatirtnnon,i d.r uiu:u o'uu no r ol€,r rfiuttlru
ilrs r fiurnnrrinmao.ilrufiflruu dtr

xnrrn:tqio:: olrrno r nrq a rIlflurri.r
nr rrndrsifiqdnrunlruliio uR: ruuv rn.i ")
uDilrflId snd.rolr.r rriufiurs["fir.n.r,u

.g !uui-i lroo5,tq'rilfiUr ioq urir ltR'uirit tcoiu
unnIa cc ltdo\iqfi tfriti,l r.ijur,s,,4uu:n
!D'l bqcterial {plrulent } rDeningitis
ttl0'luXa viral (aseptic) neniruitis
tinruu:,ird r ri,rreuilrduoufifrotufiLnuir"sr

o'tn1tli8l.rn gtlqrir uduuri{ rru*iio nu
I&OtRBOtlliUO RAt qluruuo! rc duuno
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rnFndl cnxr rffimf|nindin
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lnnficEf,lNlrniluiiq&rrtn nild bact€-

rial Eningitia oDnqln earlY viral
neningitis Id
rnriirnfo lalnGrrrlt

nllihduIunlro't{rcduune r efi luir
- a . t-E

lialuun{ lrhrlnntfiu
n. drrcfillnnr cnd'{ni1 6 'mRlrn/

fin: irnuu'rqc riil bact€rial mnillcitis
rl fir:"durrnn r nnArnir a frnfltrnr

fim iiqfo'r*ir r ilurirhs ','i"tl oo''itt-

mr1rf, l rrdunou t *'tui.tufiuufillo{filrrarrntht't

sitis unE'lri1 rfifr'rr'mn#ruurr.tfif,'ruu

n. drrtfi.unn r nnod:uwi'rr o-o ffi
iln/fiar f,r1q rxtil r io'turir rldlunft r'rlfir

drnsrf,{mrr{nmdruaruAi'ruumtiou 1fi
lt"radgrdi. 

, ii dtLs pertialtv treated

bacterial rEnir8itis
odrlr:fir-u rc;urno r afi'tuth ttilu

urft firdirdnnr:iicdsr0mc'llsil}ls rE-

nins itis r nriu rmtn:nlf, rirs"1"mfo cu

iurul:niu'r *ra d'rldfl riqum:r'{f, r

l,baD vahE
(nlA)

Control valtn
(nI,/Ll

Infectious diseas€

t'teningitis (viral I

MeningitiE (becterial)

PartiallY treated nenirditia
( bacterial )

l\rberculoug reninditis
Tonllar reninaitis

( Cryptococcus neofortans l

@rebral nralaria
( Plaanodir.n falciPnn t

MiId
Sever€

llqrinfectiors diaage
H,epetic enceFhsloFat[Y

Stagea 1 ard 2

Stages 3 ard 4

Syateoic lutr'Ia eryti@toEua
Inastive in Cltrl

Active in CNS

2,2 - 3,O

6.0 - 9.?

3.0 - 6.0

1.5

1.6 - 3.3

1.6 - 3.3

1.6 - 3.3

l.i,

1.4

<2.2

<2.2

1.4

1.4

1.4

1.4

3.4

9,0

_t.o

2,2

1.6

2,6
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CSF lact^at€

lfuan vnluc'

lwULl
Control valuc)

(BfIol./L )

Pollarteritia nodosa with
Cl'lS involvenent
Diabetea nellitus

Controlled
I|1rpoglrcenic colna

KetoacidoaiE

l.lon-Hodgh j.n's lyrnphonn with
neningeal dissenination
Perinatal lqvpoxia

Iri ld
Severe

Otl|er caditiq|a
After open heart surgery

Without neurologic co!trplic,ationa
With neurologic cornplicalions

After severe head irgury

1.8

Z,(j

3. 1 - 16.0

z.t

4.5

4,4 - 5.5

l..l

l.l
l.i
1.1

1.11

t.9

tht*rfr z rErnririr*rfi*,n ,ir,,
fi c€rrun:ifo &irhu sriruitis fifo

t. . lfialos rfiofi risflr ruoqrda.iorrq
rudrhuriunoro,rnrrilo r qu r{roirqrriiru rio
ruerru riorn'oolr.rtfie rm r fiudrr.turl nr:

"E1uqagflU1ldtou euOliut| il,t early U:'0
partially treated bacterial nenin_
gitis fiu virat neningitis., !,2. fllj'tUfl.t infectious llftg non_
infectious J0{ ct.ls csdo{ ifiqdarrun,t#
10 RnHIE?0{XU'IU early viral oenin_
gitis olqqcGnlrr,nr r ior fioortr ntr riil
riru.tnrinn;rudurirnln nnledn#1n,i rir

on'lcr;riuunn r eMxuir ri,indr lr iinfitrlnu
Rgh flqtd1ulUs1U 10'11 | tjit \ r r-r rn._

nineitis
1i1g r 9p1i;1s11r 61r r q iiq :, ril s 1 ;; .i ri!,r rt I u

partialll' tra-€r1eci bacterial rne.|in-
, dd 6dqitis 'lOCUl i OrtrlonnC n15ni1cim:dil

x
llsorffr6luu1'lUfi hni,r I dilrridxUIht1;in

r' J:qu'1fi,{Rntltl\i Or n stain ttfl:n1iI}i1y!;0:m1luqfl|'1ul|lllmurt
nlloilq{oiud'uuRo t slu 1 i:,1lflduBn-.|

r. i
uifllmrntluaucriuuunfl Ululrf6d.r Irnlu.,3n1rffilqluou ln1Rnn19tf 6luu1'1td'uBd., tro

d I ".1 _
l xgiOUl,i I OUl t X0.)uqtgltbntllhA baete_
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rial llflu viral neningitis 0lcqllRn

611xfi mn1o1d ! ffi lsnnloflincsnnrh'lui

Uuunrllro t'du .1.t p" , enterovirus

infection, herpetic rneningitis H60

Irmphocwic choriomening i Lis virus

infection t iluglti it'iN 1u'lun11u lunlulln

q" flscdurRq t afiqufirrlr{uufi'r 6rnir I irni

ilazfio: riio'luli'U1u earlv tubercu'lous
JJ ts

neninsi t is fiiri'rornnnrnn'lui'ludu n'i

ad,tu:c 6uunh ttnrvdurrno t srmn'i n'ir s iinfi

trrnzhor irntn.niiqiurdir ruqririrtrl

oir atr:tfl ttriuou

uonqrni nrr gnrqior;rruttno t nuquur

rrdunn'r ft iru:uruiri'Iunrrfom$lnnrrin
tn riinudnuuru6flruvrdrfiuou'r'r6 rirrrl- i - ; ". '.
bacterial meningitis t4'1ffiun1l5ntn

orirr nndio't qri rt ouirornnfllod'luu11?l

duufr'r rfuflu atw t fiurnlurcrl-ullnq I o qsno

orRt u:rn0'lgtuulo0ntqu

iGrnfir'rcr'trnnr6 r e r fi611L16'1p1q11fif;

tl0'l f,lacQueen J ttflU Plaut D(ro'

ndnnrr
Ln

oT dar.liiiuroont t sduuo'r l0u1dl tD
fr .r ilHn'rfi r fi onr:iflrdfr lor r'rer. qrnR r nfi o'r

riuRln.r ortqiotorloxlrul'lonu 540 u1

turNo: lss dunrrfi r "nurdordloofUi

7. la,ctate st€tdard solution:

i'.t litt Lr- L {+) ..lact-ate (Signa)
aa

106.6667 !n. flufl1ri!11 ! 100 uR' [oN

nro{nrtin r il$un'rlu 25 1 1oifto5 cE16
! _.

arur driuto.ttRnt mt itrnu 100 Nn'/01fl'
2;

tlnudltntmgfiqcn{*lonoalufl 4 d' ttns

^z
rir Rr r nc nr uixr r i 0c'l {'lnxnrl N I nNxunl {'l

fil6o zo, 40, 60 rn' 80 xn./m. d'lu

ulflRu

16tnil1
1. flf$l reaEent mixt\rre nou'l!

-z
'\!oo5'1fl1u olu

AI'IPD buffer 10'0 xn'

C,olor reagent 2'0 xR'

Brii 3* 1'0 rn'
2. nn r€aEent ttrixture tld$mg

t10 13 X 100 l.t!. $noonc 1.0 Nn' 'lu

ueD"

drt taiur*t:r|cnnu heart t'D) 6'lu saline 1 : 10 lflul1ll
. ,.:

1. AMPD buffer, dl 8'8, 0'05 4"d tlflc'Iinlu'tu 48 i11!'t

Lactate + NAD

NADH + PT{S

PttsH + NEI (vellow I

nole/1, i.i 2-Anino-2-nethvl-1' 3 pro-

panediol, orystalline O'5ZS nil n;

n.orl.rrru.n {oo xn, ui-u pH 6ra slt

'rfiu sooHcl 'lfiliJu 8.8 llR'l l loq1{'l1l
s !.i .. 1

rR. Inu11ltoflltfl 6l uu

2. Color reagent ' 1'8 d4 NBT+ _---+ 0.5 I pl'ts : il NRr ?5 &n' ttnt

Pus ?.E xlr RcRrbir to n.

3. Brij 3tr solubilizer
4, Diluent, O'1 M Hcl: tq'oq1{

nrnrnfioririu 8.35 NR. 6lt4tlhr I Ral

5, NAD solutlon, 2? finfi1r]n /
hsn ncnru P-NAD ( Grade rII' signa)

A-u
zo rn.'turir 1 Nn . f,1inrfl1s'ro{mlelhu

. ..1

rrln 18 i''rlx{ i 4-tr.

6. LD solution : t6oc'lt stock

solution (Sig[ra' Grade III' beef

- 
lD ------) Pl'ruvate + NADH

MD + PMSH

--------+ PllS + redlped NBT ( Purple )
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tuu 14n861f,1t15u blank, st€rdard ttfls

\.u:rlgrolrn

3. 16& NAD solution n{ IUuflDo

nr 100 txftififri (2,z irnfillnzunon r

!4. IOllfl.ltflcR1U lrfloloytlllei!,tu
r4lou11lf,ulrn{ R{]u}lnom! zo tr1nlfio:
'lUUR0n star}dard ttnu w mordr

s, rirrr rid ez "d, mrursN.r,n
s-s u'rfi

6, rfor Lo solution nr1 finc
ufloa1 Rc so r&rorfiar {27,5 |I'Lit/
unoa ) qlu r rnrdr{nlffiooonc so iurfi .lu

tnOA st€rdard llnE unknown
.t-7, rio65urrnl to urfi rnfitattro

ncunno 16{ 0,1 M Hcr fl{1rhflaonu z,o
Nn. flf,il lfilri1riu

'':8. o1u abaorbance fi SIO u.rtu
rxff lofltfirnoa ur"",t rirufiqni

9. nrtiturru lasqtnes
nflntqfi tn.,/ffi.
. A stardard

r iro

a = grnrraqnfiuuf,t

cs: n11xl dxfrontiruruRn r omN1orgtu
trilt..

16n,llai1q$1(Ro r n i rulrcd&fiqcfr
x1 rtilunl5 ot l c.turir tl fiunn'r rilrr-ur r ur.lr y

'.. ,.iq'r'lut0{1r\r mrnnrirtrl ilqcirlfiOrlro
lluntnt bacterial neningitis oonq,ln
viral rneningiti" rd finrfti8flnrmtnfi
qc r:rm.t#.lunr:oitqur una r mrqurnr drn ld
tauriurfiao.trira liu (rs uio/rn. ) riuar
1drhuuhoD1sd (2 &n./ a. r fi.rqrrirlfi
unoinrnlf,mrodlurnlr$n1d urrori,rrrina
ge ihlrrdolnrrlunmlf,rl uflcfl1l1lo
I numldmtirfir'luotir{iou z iui q "t
i6fi,lffi1fufrrRfl6e.l1Nurhrli'ru 3,9x Fr,.r

CSF Irctate

I Angta'l flOr Orl.lufln,tdti1 ?Jo.iouf{ n1 dtl
!dur0t lrne I q1u I Ronlotmltounuoliluno I i.t

ril r.zr 1 o.zo inffrintfiar
rarn'rrirrir
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