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Present study was aimed to investigate the immunological activities of the 47 kDa glycoprotein antigen
from Treponema pallidum and conducted on 24 patients with syphilis, {early, late, spontaneously healed,
congenital ang treated patients) and on 17 normal healthy controls. Two opposite lymphoproliferative
manifestations to the 47 k{Ja antigen were observed in syphilis patients by *H-thymidine incorporation assay.
Ten responders (stimulation index [Si] >4) showed a 3-fold-higher proliteration than the nonresponders, and
four of those responders were spontaneously healed patients. Furthermore, analysis by flow cytometry
indicated a preferential expansion of CD4* T lymphocytes by the 47 kDa antigen in the spontaneously
healed syphilis patients. Stimulation of PBMCs of spontanecusly healed syphilis patients with the 47 kDa
antigen for greater than 72 hrs resulted in progressive augmentation of IFN-y, IL-2Ra and IL-2 mRNA
measured by RT-PCR, but considerably reduced IL-4 and IL-10 mRNA expression. However, patients with
late latent syphilis exhibited more increased IL-4 and IL-10 mRANA expressions in response to the 47 kDa
antigen than spontaneously healed syphilis group. In contrast to other groups, when cultured with the 47
kDa antigen very low IFN-y, iL-2Ra and IL-2 mRNA expressions were shown in early syphilis group. These
data suggest that the Thi-predominant cellular responses induced by the 47 kDa antigen may be involved
in the clinical outcome of syphilis and provide the immunologic basis for further functional studies regarding
the role of the 47 kDa in the immunopathogenesis of syphilis. Korean J. Immunol. 20, 2: 153~162, 1998
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Table 1. Profile of study groups
Titers of serologic tests for syphilis
Clinicat stage Name Age Sex VERL FTA-ABS TPHA  19S(IgM)-FTA
Secondary LHJ 42 M 16 R 5,120 - 15
KDE 22 F 4 R 5120 15
Early latent KMH 61 M 64 R 5120 20
Neurosyphilis JCY 76 F 128 R 5120 20
Late latent YCS 50 M 1 R 1,280 5
YCA 33 F 1 R 2.560 5
CH 25 M 4 R 2,560 10
PJY 22 M 1 R 1,280 5
CDS 51 F NR* R 1,280 10
Spontaneously healed KJS 57 M NR R 1,280 NR
YKJ 53 F 1 R 1,280 NR
CsyY 33 M 1 R 5120 NR
JYH 26 F NR R 2,560 NR
KYH 29 M NR R 320 NR
CEC a2 M NR R 320 NR
YJH 52 M NR R 640 NR
KHS 45 F 1 R 1,280 NR
Late congenital LSH 26 M NR R 2,560 NR
ODH 30 M 1 R 2,560 NR
LHY 27 F 1 R 1,280 NR
NJY 30 F 2 R 5,120 5
Treated PSK 49 M NR R 320 NR
LMK 29 F 1 R 640 NR
YSN 39 M 4 R 5,120 NR
*NR: means non-reactive
Table 2. Oligonucleotide primers and PCR product sizes for cytokine cDNAs
mRNA Sense primer Antisense primer Size of PCR
products (bp)
IFN-y 5 TGGCTTTTCAGCTCTGCATCG 3 5 'TCGACCTCGAAACAGCATCIG 3 465
IL-2 5 GAATGGAATTAATAATTACAGAATCCC 3' 5 TGTTTCAGATCCCTTITAGTTCCAG 3 229
IL-2Ree 5 CTCACGTTCATCATGGTGCCT 3 5' GGTCTCCATTTCACCTGTGCA 3 552
IL-4 5" CTCACAGAGCAGAAGACTCT 5' CACAGGACAGGAATTCAAGC 555
GGCACCGAG 3 CCGCCAGGCC &
tL-10 5' AAGCTGAGAACCAAGACCCAGACA 5' AGCTATCCCAGAGCCCCAGAT 308
TCAAGGCG 3 CCGATTTTGG 3
Bractin 5" TCATGCCATCCTGCGTCTGGACCT 3 5 CCGGACTCATCGTACTCCTGCTTIG 3 582

RNAgent kit (Promega, Madison, Wl, USA)E o] 35
RNAZ B2} g & RT-PCRE 25 pgs £ RNAE ol &3}
g o0 20 uM=i oligo-dTs2} 44 U2l RNase inhibitor 9
10 U2 reverse transcriptase7t E3Hg RT mixE 42T o
A 1A wg-Ee] cDNAZ At o di4 cytokine
2] primer G714 493} PCR 4H82] A7) Table 24 1}
eEhlglen 2HaAAdugo] ALEE oligonucleotide
primers £ njo} 2.1)o} (Bioneer, AL F, 5, PAGE 3
H F)oll =EFA sha] ALE SR ok

M 2t7he) cDNA HE 5 pi #H ko] PCRE A3
slgon IL-2 @ -4 FAR] @@ PCR =4 & dena-
turation& 94 ol M 18, anneaiing& 57 CollA4] 2%, ex-
tensionZ 72 oA 18 3023 vr-g-stgd o IFN-+y, IL-2
Ra, IL-10 2 B-acting] 7%= annealingS 60T oA 2%
T AlgElm cDNA FE¥-g-& 308 4A st RT-
PCRel 9J&la] Z%% DNA ¥i=% PCRe] €% ¥ 1ug/
mlg] ethidium bromidez} ¥£%¢ 2% agarose gel 43
A719 53l BEargd}.
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Fig. 1. Proliferative responses of PBMCs to the 47 kDa
antigen of Treponema pafiidum in healthy controls and
syphilis patients. PBMCs were stimulated with the 47 kDa
antigens at a 1 p/ml of concentration for & days. Prol-
iferative responses were assessed by a *H)-thymidine
incorporation. The results are expressed as the mean
counts per minute + the standard error of triplicate cul-
tures. Experimental details are as described in the Ma-
terials and Methods.
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Fig. 2. Expression of CD4 and CD8 molecules of T
lymphocytes after stimuiation of the 47 kDa antigen of
Treponema pallidum in healthy controls and syphilis pa-
tients. PBMCs from healthy controls and syphilis patients
were stimulated for 5 days with 1 ug/mi of the 47 kDa
antigen of T. pallidum prior to being assessed for the
expression of CD4 and CD8 molecules by flow cylometry
and expressed as the percentage increase. Experimental
details are as described in the Materials and Methods.
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Fig. 3. Expression of IFN-y, IL-2, IL-2Re, IL-4 and 1L-10
mRNA by PBMCs of healthy volunteers stimutated with
the 47 kDa antigen. PBMCs were isolated from 3 different
healthy volunteers and examined for mRNA expression
for IFN-y, IL-2, IL-2Ra, IL-4, IL-10 and B-actin by RT-
PCR. Equivaient quantities of RNA were used since sim-
ilar amounts of B-actin were expressed by each PBMC
within a given experiment. Lane 1, PHA or PMA stimu-
lation for 16 hrs (positive control); tane 2, freshly isolated
PBMC; lane 3-5, the 47 kDa antigen stimulation for 6, 72
and 120 hrg, respectively.
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Fig. 4. Expression of IFN-y, IL-2, IL-2Re, IL-4 and IL-10 mBNA by PBMC in syphilis patients. PBMCs were isolated
from untreated syphilis patients and stimulated with the 47 kDa antigen for 6 hrs, 3 and 5 days. These were examined
for mRNA expression for IFN-y, 1L.-2, IL-2Ra, IL-4, IL-10 and B-actin by RT-PCR. Equivalent guantities of RNA were
used since similar amounts of B-actin were expressed by each PBMC within a given experiment. Lane 1, PHA or
PMA stimulation for 16 hrs (positive control); lane 2, freshly isolated PBMC, lane 3-5, the 47 kDa antigen stimulation
for 6, 72 and 120 hrs, respectively, ES, early syphilis; LL, late jatent syphilis; SH, spontaneously healed syphilis.
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Fig. 5. Southern blot of IFN-y and IL-4 cDNA after in vitfro stimulation with the 47 kDa antigen. Foliowing reverse
transcription, a PCR with primers specific for IFN-y or IL-4 was performed. The PCR products was electrophoresed
on a 2% agarose gel and hybridized withdigoxigenin-labelled probe.
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oo #A7Ee] 4§ agarose got Foll A #EY F gl
AT A, AT F 64T 5 349 vnd EHi FNy
mMRNA &% 2718 chemiluminescent signalol] 2j& &
#g £ o oG 22|57 35 agarose gel
Aol BAg 4 QD IFN-y mRNA 28 & Southern
hybridizationel] &)X 2 #2152 ¢tk Southern hy-
bridization 2 7} = agarose gel 4] A7 |19 F Ao} o
A ate] g 2T F A1 IFN-y mANA 83 & A7
3} 27\ Ego] 7)) B2 AAX Gl T v
& ZAaE Fdelglit IL-4 mANA 4@ & gatE 5 1)
FEu)EFo) AZHE g4 AFe] o3 o § FUHE Y
olgich

o #

s 3l ¥ A AEAD BYdee e s
o 94 4 A d¥e AHFAQ @A) V& AR
e Agse-0T B 9o A A&
Yol ¥ F viET Fo F47 IR ARHE
g Bl vERUE HF A AXEC] A
ZABFER invitro APAM HAAE} FETE B
tto] Al TE RIE R A E F4e 9T 3
8 AZY Agurgs] 27t dgRAAA o SF A A
o th$- £ 8elche AMLE QT oo

£ A Ae vEDT g o oekd vl 5 el o
# 2 CD4* TPl A Fu|s o] A E g3 9
% E oy fxo AHen YL & A=
AztE & Thi cytokinegl IFN-.ys} IL-2, 28] 3 IL-2o0 o] &
TAZEE 343 g4 €54 d¢E sl IL-2Re
o] WY B o) YA oz 2Fate Th2 cytokineq! IL4
R L-108) 4FAQ ¢H F4E A nA PG A
73¢] gy dpol vh4t 47 kDa FY 25 F IFNy,
IL-2 R IL-2Ra MRANAS] 7§ g4 X3 59l & Tdel

o} & vjsi AL A3 BAHRA ol U5 AXEE
o} Z4)o] gllen ol T4 AF 5Y Folx FAAF'
7b god SA44 g dx g B 148
IL-108] A 4= 9 A3 59 FHA = A 3l
ojd 53 Th2 X EE9] T4 #FY 5 gt Y
A7 179 F 29 (11.8%)9] A F-llA AFAF 4.0 9]
o) k7t F7HE S IAY T 2oy o] AFd
X %313 Thi cytokine #4212 & JehvA) ggton
47 kDa 39 A4 7] F 24 ) fibronectin £& collagen
off @ar&3he e A7)l W3l oln] Ha=o] gl
= MEES ¥ Fo]Aq vrgd 3o Pzhe i

AT F AEARAETS BAAE, 2MET @
71FE o S22 v]d) B4 A5 F ST F2ug, CD4Y
Chg* u]& 2 Azt ¥ IFN«y 2 IL-28} -2 Th1 cytokine
mRNA & o] of ¢ F71Ee] Qe T AEE28] &
A2 vehf & L-2Ras) R TF v) & S35 Th2
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& Uk A BN EZ L AAA ol Eol vl
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g A2 274 A fEREE FFidd €4 T
B EZH AAIN /T GEHALZE FA0] A
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izt 50 o] dez Fr7iHe] Y= Ao R FEsD 3
oh B Ag A9 AEARFT2 47 kDa I o8 g
Th1 cytokine2] ¥# 3} Th2 cytokines] L& 7 4HE e}
Uglen o) AiA o2 Tht cytokine T8 5 o] st
IL-4 FAA FHo] ZF Dr|FEfEL v|H FH G
Zrddel & Ao YAk £ B YA A4dA
ST R NI AR ST S AFE T v
£ olFojAAl et wjE He 3 dH7| M g
TEE g8 FF d S g 2ot BEAT A
F7} o] FojA of EHAlT

= 7t ¥ of 389 1 J1FE ADAFE, GE 3
o] 1& 44 F4ed AF glo] s E5EA FAMT ¥4
2 Ui+ FEe 5o, £} 38 1L FAF e
ot#islo] A 37] Mige R AP 5 A 11y
okajo] BRusel Y. o] of wjEe) AAAFE AT
Adgauivrge FEo, AR5 F Fr] A¢
kg =3 443 st Aoz g Ax
A kg FA YA Sriel ol - AHF ATl A
£ Aoz AT Utk ole AX M8 FY vt &
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Uz dse A3 Zo] SNz AEufr] Agukg
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SAEA Easlv AL v F Fojdgel M TP K
2z sz H4Ec 2 43 25 o557 47 kDa &
He o] AAA G ST M2 e IFN-y mRNAS &
e gyAE G4 9 AP ggso fde 2
o274 Ao A dct

o A E o] E20] AR Fit] v IgM 7zt S71
so] Sl FRA HFo) B of ¥ A AAY L4 F
2 @) Frle frE = Fe5e] Th2 4|29 B A
X0 B3l 4o a9 948 & Aoz 44dn} F
o Z2AE T LA Ev[EHE L2 o9 IL-1 598
cytokinegol] ol&) @418 B AIZE 233t AZELF7]
9] S phase= AP T F Fo 24 B AlX F4 7 £33
o JEE F+ Aow de{A ot 28y B g3
g A4 7158 e YAAERE FHF Balslr] 98
= IL-4%} L5 & cytokine?] =&o] ¥l=A] futg]ojo}
gl -4 2 g " Th2 A 2olA Buisle] B 4%
o] A3 Bilg 260 A4 B A Ee EH MHC
class | B7pe) ¢dE & F51A 73 F4A)o IgMa} IgDE
7b= B M 27} IgG1 £2 IgE So2 FH-E (heavy
chain class-switching) 2 #%3h= Aoz gala g

B Ay AN 2ouEFE #2237 & gl A= F A
7+ ¥ IFN-y, IL-2 B IL-2Ro mANA 980} ohay 7 Z4)ul
$o| 744 Fag Fdelddon A7tFd B& ot FIt
¥ IL-4 9 IL-10 mRNA 2d 43S Jelg e ol e vl
L3 g vl S 43 i e £F fEEe
"R A, = BRAAM AAY fuivkga oA,
F=7 £ v &9 44, o] geel tg T4 5]
2Y ¥ cylokine A4 oj4, 58 Th1 Al Z 43 7|5
B v £ Wwhgo 24 o} 33 o
9 FAHE Aseln AZtEn. £3 H2 ol g
o] 2 PAPE Lo Ty Thi 9h59f 4= A
249 §2YA A8 F AHAtE B0} 9ol
5o ASde g% F7RFE FF 2|0 F5TY A
¥4 Aukg o) Folo g A7t ASHAH o =g
ol FHof £do] B Aoz YAt

B AN ZAAEZS 47 kDa g9 A2 6ALRE
B 5474 t}& o vla] A A IL-10 mANAE 2
#a g = IL-10& Thi cytoking ##-2 down-regulation
e EAC] cytokineo. = dajA] glom A xE g
Th2 M Eel A F2 B8 o)) TGF-pe 3Ha Y
A4 cytokinee 2 T JEF Z4-& A3 IFN-y A4
L FAaA G o' B L49 deH e 243
o thA ¥ Al ZH4& Asstn NO Y45 A3
Al b,z S BFHE IL-109) F
He 49 A Thl 8k A e g AAe 719 &
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Aoz Alagrl

o)l A% Fial B of vjEd 47 kDa U & AAAH
MEZANAN Sd2dY G S457 CD4A' T B9
Wd@u]ge] 71 2 7F Thi cytokine @& F23%]
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vhej stn] 4% o & o 3 Hel S AT EFE
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2 £
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kine 2 IL-2Ra mRANA $3e] o9 Z715e] g ot
Th2 cytokineg] IL-4 2 IL-10 mRNA 28 & 34 232
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