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Diagnosis of Tuberculous Meningitis by Detection of
Antibodies(IgG) to PPD and LAM —B Antigens in Serum and CSF
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Cerebrospinal fluid and sera from 20 patients with tuberculous meningitis, 29 patients wit-
h aseptic meningitis, and from appropriate control individuals were assayed for imm-
unoglobulin G activity to tuberculin purified protein derivative(PPD) and lipoarabinoman-
nan-B(LAM-B) antigens by an enzyme-linked immunosorbent assay(ELISA). A significant
difference was found between the tuberculous meningitis group and other groups(the ase-
ptic meningitis and control). Seroreactivity of cerebrospinal fluid was higher than that of
sera. The sensitivity and specificity of this test in cerebrospinal fluid was 70% and 93.9% to
PPD, and 80% and 95.9% to LAM B antigen. 1"h= ELISA method measuring 1gG antibody
to PPD and LAM-B fluid proved to be a sim-
ple and reliable method for early diagnosis and manaxemem of patient with tuberculous
meningitis,
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oA A (Lenzini s, 1977) %A B %743 (Radio-
immunoassay) (Winters and Cox, 1980), 8% @41
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; Toussaint§, 1969 : Majfouzs 1980), fi4 2% @
‘o4 3 41 (Enzyme-linked immunosorbent assay) (7
715, 1981 ; Grange 5, 1980 : Nassau’, 1976 ; Ta-
ndon, 1980)53 @& AW/t £x AVHC ¥
A & ol AEANT, A GE B £A
we) wes ANFe] Sl $U§ 2ol sy AP
4 Sl W] /egel wek(Danield} Anderson,
1977 ; Daniel# Janicki, 1978 ; Harboe, 1981), &%
Rzke WA Aol b5 e AT
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2) PPD g1 & Staten Serum Institute(Copen-
hagen, Denmark)elA FYAT, LAMB F4&
%ol 4] anion exchangest gel filtration chrom-
atographysl i3l ¢4 A€ & P.J. Brennan
(Colorado State University, Fort Collins, Color-
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ies Inc.. Alexandria, Va.)ol well'd 50ul¥ #5% %
o 7oA 16—18 AT BAE FAAAL P34
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Table 1. Cinical Findings in Tuberculous Meningitis Patients

No.  Age/sex  AFBCul¥ Chest X-Ray Brain CT Other Findings
1 52/F + Miliary TBY TB Spine; ADA® (10.7)
2 45/F + Miliary TB TB arachnoditis
3 w/M + Pul. TB TB Granuloma  FHx(+), SIADHY
4 am + Miliary TB
5 u/F +
6 15/M + Pul. TB
7 21/F - Hydrocephalus ~ TB Arachnoditis
8 43/M - Pul. TB Renal TB, ADA(15.2)
9 21/F - Miliary TB Tuberculoma
0 8/M - Hydrocephalus  ADA(17.0)
1 2/F - TB Abscesse
12 28/F - Miliary TB ADA(50.9)
13 24/M - Miliary TB Tuberculoma  Mediastinal TB
4 25/F - Pul. TB
15 16/F - Hydrocephalus  6th. N.Palsy,STADH
16 20/F - Pul. TB TN Arachnoditis
17 3/F - Miliary TB
18 15/M - ADA( 8.0)
19 62/M - Infarction ADA(11.4)
20 /M - Pul. TB

a) Acid Fast Bacilli Culture in Cerebrospinal Fluid
b) Tuberculosis

) Adenosine Deaminase

d) Secretion of Inappropriate Anti-Diuretic Hormone
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X?=41.19 in PPD, X*=50.07 in LAM-B), #@4 ¥
oY @ATH HE T WA 7 PATHE 2.).

@Ao14 9 PPD % LAM-B g¢lo] ch& 93 44
& 294 H9d 84 2093 99(45.0%)% 73
(35.0%) 2.2, 34 \%d &3 259 % 7'8(28.0%)
0% 2 d2E 4195 479(9.8%) % 03 veh Jujg)
A E3oHP0.005 : X*=9.78 in PPD, P{0.001 5
X2=25.12 in LAM-B), %24 ¥ #2423} di=
kol Aol 7 URIPHE 3.).
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Table 2. Seroreactivity” (IgG) to PPD and LAM-B

Antigen in CSF

Subjects ~ No. _ toPPD  toLAMB

Assayed No. (%) No. (%)

Tuberculous
Meningitis 20 1400 16(80.0)
Aseptic
Meningitis 2 2069 1034
Controls? 4 36D 2041

a) Cutoff point for Seropositivity in CSF
— Upper Fourth+2Interquatile Range
— PPD; 0,057, LAM-B ;0,170
— Absorbance at 490 nm,
b) Neurologic Patients without CNS Inflammation
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Fig. 1. O.D. Absorbance Values of IgG to PPD and LA-B Antigens in CSF
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Table 3. Seroreactivity” (IgG) to PPD and LAM-B
Antigen in Serum

No. toPPD  toLAM-B
Subjects —
Assayed No. (%) No. (%)
Tuberculous
Meningitis 20 9 (45.00 7(35.0)
Aseptic

Meningitis. 25 6 (28.0) o( 0

Controls” 41 4(9.8) o 0

a) Cutoff point for Seropositivity in Serum
~ Upper Fourth-+2Interquatile Range
— PPD: 0.072, LAM-B ; 0.760
— Absorbance at 490 nm.
b) Neurologic Paticnts without CNS Inflammation

Table 4. Seroreactivity(IgG) to PPD and LAM-B
Antigens in CSF Culture-Positive and
-Negative Tuberculous Meningitis

CSF AFB No. PPD LAM-B

Culture  Assayed No. (%) No. (%)
Positive 6 6(100 ) 5(83.3)
Negative 14 8 (57.1) 11 (78.6)
Total 20 14 (70.0) 16 (80.0)

a7} Fho] ARBA (r=0,845) = WA (r=0.805)1
At ggron, PPDE] $4& MW 69F 3
W LAM-B g0l vistel g2 F4& wglon
LAM-B @flo] 4§ 289 449(20%)% 190
PPD ghglo) 9] A4S wch detA] g ¥
o Ao WAl WAV 209 F 139 (65%) & ol=
Gglo & BAor) 3 (15%) & F G 2

Table 5. Comparison of Seroreactivity(IgG) to
PPD and LAM-B antigens in CSF from

Tuberculosis Meningitis
PPD
LAM:B Positive_ Negative 104!
Positive 13 (65%) 3 (15%) 16 ( 80%)
Negative  1(5%) 3(15%) 4 (20%)
‘Total 14 (70%) 6 (30%) 10 (100%)

Correlation Coefficient ; r=0.845

% $4¢ BT 179 (85%)& PPDY LAMB 94
% oji= shuol] P& RATHIES.).

N &

29 e APAH Pe Kochh AWdE &
A%A 166w 1898\ Arloingo] H 2 FA|A
agglutination test® ol &% @& & 23(Tho-
mas §, 1987) SFR.27, 19734 Affrontiol olaf 2
o gake) WA AN E AV A g 2]
o] wEHThs 2ol WA ol IV A A
ol Zhag i ok £ &4 gyl we gHE
o AR Aoz AT A chedt ASHE wn g
o= WSy ATy FHE A8 BEE 48§
FEBEAREEEUEMELEE EELEELL]
588 # 4 2ol (Grange. 1984), A4 A
Ago) o3 W 0.2 Aztdt 01T BAAY A
o gAY Nt A%Y 2 AUES g T
A wzp)el mhE HAL Azkel Aokgel fn EE
A 7t 2N 84 WS R FAEE SPe.
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g E Qe Ao P2 AR 37N G A,
B.CSt 27bA19) thaal, I, M= oozl %3 3¢
(Daniel 3 Janicki, 1978) ], LAM-B g€ &4t
FARYs] 38 JPOR F2 I THE 9
2 9 (Hunters, 1986)21dl, Misakis (1977)& o
%) §4% arabinoglactang ®E FAkEold U3
@ 8}8}% 728 717 W arabinomannan® #vhch
opzte] W& § MQIcks}lo] arabinonmannans] ¥
A 2729l 7He & AN ok

A9F o de 9 pgoRE 1gG, [gM,
IgA R IgEgAI7} 25 A IgMe 2719 44
% 32(Daniel, 1964) ¥ 501 %] ¥-g-& Ehhol gA
240) PHE 2A Y F 2lon PAANME 0¥ #
o) WA 7pA7} gl Ao wuH i Jlok(Ba-
rdley’, 1979 ; Freedman's, 1966). @ IgGst IgA
£ 2% Qw9 7437k et IgAs o ghegel
W) Wiko] 75 1gGE FAshe 2ol dweld ¥
AFAME [gGE 2B AU

2 Aoy A Hukd Bake) ¥ A Fhol Mg}

— 260 —



244 PPDS} LAM-B #409] thate] 242} 70%}
80%%2™, £ dhuol 8L 2 F9-E XWY
A% 85%% wslch Kalish¥(1983)& 399 244
Sjurg @Apo] a4l £S04 PPDO) 0@ [gG 8
AE 33 C & Yew, Samuel 5(1983) & A7
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®o]4 9| national institude of medical health
and Neuroscience(NIMHNS) ] W54 e& A8
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GAE A& 35 77.55%9] FY & 2 o
on, % 224} A total antimycobacterial [gG8
AE FYRAcd FY&] 19.25%2 ¥ ARRG ¥
ket

2 APl Ay oted Bake] YA H 9] PPD

St LAM-B #4lo] @ 348 242 45%9} 35%F
2o\ Sdel A urk 23 I ol F47100
blood CSF barrier/t AX @A YA 2R E Sol
ol ek 5 ARoNA AGH A3 o A
@4go] o] FojA7] |EA Ao P45 oA ch(Kin-
nman, 1981). £3 YA PPD o] F42 1w
21933 745 LAM-B 9o #3& 2A79% 53
AN FR 2208 A 2208 B, olF P4
£ 29 A< st A2l A FA 37
HELS HZE o)At v, A FANA P4 3
FE 03 839 dikrd A ARG FHEA 2L
97t @& Aoz vFo] HALqYNMY g §
A& Arbke 2oz Az oA

2039 AWY Hohg BAF WAA AE 2 4y
S Mg QAP S B 639 A P
4ol4 PPDS LAM-B 99 2% 32 MY 3498
29 1439 visted a7t P &ol werl, K3
M3 efo]q PPDS LAM-B #4lo] tjat @4540]
=2 A PPl SR A 72
100%} 83.3%= %4t} o1& 2 §(1989)°] AAY
BA Yy g AR 22 WA FHOINY A
FolMel 2440l PPDE 82.3%, LAM-B¥= 91.9%
2 $4019d FUT ¥R M aste] & Asjs} A
A stk

3 5quo] 4 PPDSt LAM-B gHizte] 22 A
() 0.8452 W% ERovt HY 5N 5 g
F Hol= shiol g 2 F97H85%2 4 B
& s AAbshe Bt § 34U 2ol AAkke
o] Adke] Ego] o2 Hzdct.

£ Aol Ay vty (AT h5olM 4B
712§ 34, A s died Ag HASd
oA g4 24§ AW 39F 29 0] 3ol PPDYRY
ol F4& uA R e Yol LAM-BYUe] FL
nglon), B¢ AR fxlolN A7t 3HE BT
& Atk ol & AP AY 7)E w2t A9 ¥
sgoe Aad 2099 FAF ool NARE ¥
A WA EH NAN o2 AYoFE U n Y= B
Zh £@s] o] glof ol F FAYUA & YAt i &
APl P& AT oA F YE Aoz AEY
ol, W F A1 AR €] 713tolut AR Aol whe
A7kl W R A FA WAT S} gAstte)
A @ A7 $F Wag Rog Algdch

— 261 —



Sade$(1983)2 AW Hord @A A
PAZFE A BArste] AR A3 % B4 BH &
2 gA7 Ao waste dF 2 A AT
9 A AE2 7hsHE AN

vd 8

1. PPD % LAM-B &9 & ol 83ta) 529 829
8 ARA ARG HAFNM e sk
ol olnj7} Ao, old Zzke] F5HL 75%h
852 AL oI A L 93.9%5F 95.9% K.

2. gAZH dstel e o BE A7 NE AT R
A sl W YA NE2A ) e E AN
A% & 98 Aoz Az FF ¥R 33 A4
o i@ A7/ Wag ALz ARAT

A0

A, AR, AV : ELAFALLAY
& olge ARYA YW YART YA FF.
A 9l 5F7) A A 289 A 43 28:171-176

214970(1982) : Mycobacterium&-o] £5 2 ¥d%
A gags, A9 R EE71 A 29:61-66

Q% AB4(1984) 1 LAY AHRAUE &
@ AQAYY] FEA0) B AT FFAUA A 9
A A 2%9:187-196

2m7(1989) : AW @A YY) 49T YL PPD
Lipoarabinomannan—Boll ¢ a7 3. A4
e ekl ojefal, AAbeHe EE

Affronti LF, Fife EH, Grow L(1973) : Serodiagnostic
test for tuberculosis. Amer Rev Resp Dis 107 : 822~
825

Arloing S(1898) : Agglutination de bacille de lg tub-
erculose uraie. Comptes Rendues de I' Academie de sc-
ience 126 : 1398 — 400

Bardley GW, Nicholls AC, Banfield L(1979) : Ser-
ological diagnosis of tuberculosis. Evaluation of two
years'experience. Scand J Resp Dis 60 1976~ 1983

Chandramuki A, allen PRJ, Keen M, Ivanyi J
(1985) : Detection of mycobacterial antigen and ant-
ibodies in the cerbrospinal fluid of patients with tub-
erculous meningitis. J Med Microbiol 20 : 239— 247

Cho SN, Yanagihara DL, Hunter SW, Gelber RH,
Brennam PJ(1983) : Serologic specificity of pheno-
lic glycolipid I from mycobacterium lepra and use in

serodiagnosis of leprosy. Infect Immunol 41:1077
—1083

Daniel TM(1964) : Observation on the antibody respo-
nse to single injection of PPD and old tuberculin. Am
Rev Resp Dis 907 289— 204

Daniel TM(1987) : New approaches to the diagnosis of
tuberculous meningitis. J Infect Dis 155 599 —602

Daniel TM, Anderson PA(1978) : The isolation by
immunoabsorbent ffinity chromatography and phy-
sico chemical characterization of mycobacterium tub-
erculosis antigen 5. Amer Rev Resp Dis 117:533
—539

Daniel TM, Janicki BW(1978) : Mycobacterial ant-
igens. o review of their isolation, chemistry and imm-
unological properties. Microbiol Rev 42:84— 113

Daniel TM, Debanne SM(1987) : The serodiagnosis
of tuberculosis and other mycobacterial diseases
by enzyme-linked immunosorbent assay. Am Rev
Respir dis 135 : 1137-1151

Grange JM(1984) : The hummoral immune response in
tuberculosis. Ady Tuberc Res 21178

Grange JM, Gibson J, Batty A, Kardjito T(1980)
Enxyme-linked immunosorbent assay(ELISA), A stu-
dy of antibodies to mycobacterium tuberculosis, Sar-
coidosis and Crohn’s disease. Tubercle 61: 145152

Harboe M(1981) : antigens of PPD, Old Tuberculin
and autoclaved mycobacterium bovis BCG studies by
crossed immunoelectrophoresis. Amer Rev Resp 124
80-87

Hunter SW, Gaylord H, Brennen PJ(1986) : Str-
ucture and antigenicity of the phosphorylated lipop-
olysaccharide antigen from leprosy and tubercle bac-
il J Biol Chem 261: 12345~ 12351

Kadival GV, Mazarelo TBMS, Chapares SD(1986)
+ Sensitivity and specificity of enzyme-linked imm-
unosorbent assay in the detection of antigen in tub-
erculous meningitis cerebrospinal fluids. J Clin Mic-
robiol 2:901-904

Kinnman J, Link H, Fryden A(1981) : characteriz-
ation of antibody activity in oligoclonal immunogl-
obulin g synthesized within the central nervous system
in a patien with tuberculous meningitis. J Clin Mic-
robiol 13:30)35

Kalish SB, Radin RC, Levitz D, Zeiss CR, Phair
JP(1983) : the enzyme-linked immunosorbent assay
method for IgG antibody to purified protein derivative
in cerebrospoinal fluid of patients with tuberculous

— 262 —



meningitis. Ann Intern Med 99 : 630~ 633

Lenzini L, Rottoli P, Orttli L(1977) : The spectrum
of human tuberculosis. Clin Exp Immunol 27 : 230
—237

Maijfouz O, Mahfouz C, Fraser CEO, MacDonald
AB(1980) : An immunofluorescence test for detection
of antibodies to myeobacterium tuberculosis. Tubercle
61:1-9

Nassau E, Parsons ER, Johnson GD(1976) : the det-
ection of antibodies to mycobacterium tuberculosis by,
‘micro-enzyme-linked immunoabsorbent assay(ELISA).
Tubercle 57 : 67 70

Sada E, Ruiz-palacios GM, Lopex-Vidal Y, Ponce
de Leon S(1983) : Detection of mycobacterial ant-
igens in cerebrospinal fluid of patients with tub-
erculous meningitis by enzyme-linked immunosorbent
assay. Tubercle 2: 651652

Tandon A, Saxena RP, Saxena KC, Jamil Z, Gupta
AK(1980) : Diagnositic potentialities of enzyme-lin-

ked immunosorbent assay in tuberculosis using pur-
ified tuberculin. Tubercle 61: 8789

Thomas M, Daniel and Sara M, Debanne(1987) :
The serodiagnosis of tuberculosis and other mycoba-
cterial disease by enzyme-linked immunosorbent assay.
Am Rev Respir Dis 135: 11371151

Toussaint AJ, Fife FJ, Parlett RC, Affronti LF,
Wright GL, Reich M, Morse WC(1969) : A Sol-
uble antigen fluorescent antibody test for the serodi-
agnosis of mycobacterium tuberculosis infection. Amer
J Clin Path 54:708—713

Voller A, Bidwell D, Baetettet A(1979) : Enzyme-
linked immunosorbent assay. In Rose NR and Fre-
edman, H(ed. ted), Manual of clinical immunology
2nd edtion, American Society for microbiology, Was-
hington, D.C., p. 359

Winter WD, Cox RA(1981) : Serodiagnosis of tub-
erculosis by radioimmunoassay. Amer Rev Resp Dis
124:582-585



