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—Abstract

THE INHIBITORY EFFECT OF STREPTOCOCCAL CELL WALL
EXTRACTS ON STIMULATION OF LYMPHOCYTES

Hyoung-Sook, Sang, D.D.S., Hee-ll, Jeong, D.D.S., M.S.D., Se-Hong, Oh,
D.D.S., M.S.D., and Mi-Kyung, Im, D.D.S., M.S.D., Ph.D.

Department of Conservative Dentistry, College of Dentistry, Wonkwang Universtiy

The inhibitory effect of cell wall extracts of strepfococci, have been investigated to know
host-parasite relationship or pathogenesis of abscess formation.

Streptococct isolated from the infected root canals were sonicated to get cell wall extracts
which have been known as one of the factors of pyogenesis. Lymphocytes separated by
density gradient were stimulated with phytohemagglutinin and exposed to cell wall extracts
of Streptococcus sanguis, S. mitis, S. uberis, S. mutans (ATCC 10449), and S. faecalis (ATCC
19433). [®*H]-thymidine uptake of lymphocytes was analyzed with scintillation counter and
lactate dehyrogenase (LD) activity was measured with autochemistry analyzer.

S. facealis had the strongest inhibitory effect. beginning at 100 pg/ml concentration of
sonic extracts. S. sanguis and S. mitis had inhibitory effect at 300 pg/ml, while S. uberis
and S. mutans showed no inhibitory effect on DNA syntheis even at 300 ug/ml.

Each streptococci showed different inhibitory effect on the DNA synthesis of lymphocytes,
which finding indicated wide spectrum of susceptibility of lymphocytes according to streptoco-
ccus spp. There were no significant difference of LD activities between control and each
streptococcal extracts. Streptococcal sonic extracts did not affect the morphological findings
or number of colonies activated lymphocytes. These finding suggested the inhibitory effect
of sonic extract of streptococci to lymphocytes could be detected by DNA synthesis inhibition,
not by cellular membrane damage.
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S oA S 22 ge 2 oF 1587 soni-
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Table 1. Bradford's Standard Curve according to bovine serum
albumin concentration.

Cncentration(ug/mi) Optical density{mean + SD)
10 580 + 40
20 878 + 55
30 1487 =+ 12
40 1987 + 8.1
50 2297 + 21
60 2717 + 90
70 2927 + 00
80 3240 £+ 170
90 3447 + 74
100 3873 + 10.1

y = 3.614x + 35.507. R-squared : 983
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Fig. 1. Bradford’s standard curve
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A3 Lymphoprep?] H] &L 3:1 A% H&
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cco’s medium) &2 23] A Hsl, NEFE 2
X 10/ml2 A4 AESFE AZEFY
3 52 1% trypan bluef & 42 F he-
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count per minute, experiment

= X
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S. sanguis®] NEY¥ @HEL 10ug/mle =
T2 Yo Hulshd dixFd W3 DNA
P 848% = eI Alxy o)
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Table 2. DNA synthesis (%) of human lymphocytes affected by sonic extracts of Streptococ-

cus spp.(mean + SD)

Strain  S. sanguis S. mitis S. uberis S. mutans S. faecalis

Sonic extract (ATCC 10449) (ATCC 19433)
(pg/mb

10 848+ 93 888+ 19 805+ 98 808+ 51 903+ 135

50 770+ 58 780+ 89 795+ 24 828+ 93 887+ 199

100 8.3+ 100 743+ 13 788 + 4.8 788+ 53 575+ 90

300 583+ 22 575+ 31 80.8 + 5.1 758+ 140 495+ 89
1907 —a— S. sanguis

—*— S. mitis
00 -

80

70
Relative cpm(%) |

—8—— S, uberis
—— S. mutans
—a—— S. Faecalis
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Fig. 2. Relative DNA synthesis of lymphocytes exposed to sonic extracts of Streptococcus

spp. for 48 hous.

50ug/mlE F7HA7]H DNAS FAH52 78%
2 UERRT 100ug/mlE S/ 743% 2
YElgTh A2y gdelde] F5E 300ug/mlE
¥°|d DNAY ¥AHEL 575% 2 FsHA
A H AT (p<0.05).

S. uberis®] M¥EE THAL 10ug/mie] ¥
=2 g FrlshE iRl i $ DNAY
HdFS 805% Atk 50ug/mlY FEAAE
ol g DNA &4 AEE 795% 4.

EFE OFA S mutise] AXY GuAo] »
=E 10ug/mlE St vl gt =30 Fobsie

=Tl th$ DNAS] F4d%5 L2 80.8% © Tt
AZY gulde] ¥ 8 50ug/mlE Z7IAIIH
gzl e DNAS s 828%=
B, @ide] FEE 100pg/miE F7HA
Ax 788% 2 HIRIIGT. AEy dfde]
FTEE 300ug/mlE F7MAE dole 758%
2 e,

BETAFUA S faecalis®] AXY wujAo)
FEE 10pg/mle] FE2 wjoks g o) M
743 34 2 2] i DNAEA 52 90.3%,
50ug/ml FENAE 88.7% 2 JEFRT). S. fae-
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calis AXH Gldol FEE 100pg/mle] &
=2 Z7MA71H DNA #4455 575%, 300
ng/mlE F=F O F7HAI18 495% 2 F
913k DNA 4 A 537} AAH(p<0.05).

o3 Ze ZFAA AT AEH
il o] YT o] DNA ) e Y2
Axe gedel Frrb FvMEd oA
DNAS 4% = #aso] Ueoy, F39
w2t A7 g2 ZAE B S faecalis
T Axy guldo] 100pg/ml¥ 300pg/ml
PI T DNAY AL

#23HA AAHp<0.05). ¥ S, ube-
ris®t S. mutans= 300ug/mlzs =A% DNA
Aol AdAHA gt

2) Lactate dehydrogease (LDH)& o]£-3F
AT ARy clde =7 o)
a3

S. sanguis, S. mitis®} S. feacaliss 3TF

S d 3588 50, 100, 500ug/mlS 7Hek &

&7t LDH %< Table 3 ¥ Fig. 33 21},
uﬂ 704 Jr_E___

S

S. sanguise AEY F2E

Table 3. Lactate dehydrogenase levels (IU/ml) of lymphocytes affected by sonic

extracts of Strepfococcus spp*.

Sonic extract conc.

(ug/mD) S. sanguis S. mitis S. faecalis
50 457 + 15 490 + 3.0 583 + 1.1
100 400 + 10 503 + 4.0 517 £ 15
500 437 + 21 447 + 15 377 + 05

*LD level of control (n=5) : 524 + 2.9 [U/ml

LD level (IU/ml) |

m—

=

—8— S sanguis
—*— S. mutans

—8— S faecalis

30

1

i T T Y 1

1‘(‘)0 500 ug/ml

sonic extracts

Fig. 3. LD levels of lymphocytes exposed to sonic extracts of three Streptococcus spp.

for 48 hours
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tt. A FF FEL AR HA HrtE
Ao 2 AZEY 1 o+ o] € THse
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3 T Bt AF3IATh o] o] AR
TF % S. mutans TFH S. intermedius =
A. viscosuse ‘ol XL FAL JAEI
PHAZ #43td #FZF9] #3H(blast forma-
tion) & AR WA S mutans E492} S.
salivarius 2 A. naeslundi oA X2 A
FE FelstA gAsHA &tk R

B AT S, uberis$t S. mutans TFE
HiEgo gl zAFolv A EHRT} I3
T Utk S. sangius$t S. faecalis TF= 100
pg/ml ©13e] FxA HEF AAEAI} oF
BHAl JERST). S, mitis T 300ug/mlol At
o] FE o ARt 3 P T A AHAE B Y.
Higerd s S. intermedius A X8 FZEo)
dxgo AFRgE JAEE AL A2sy
2 A7 29 H&3AT. £ AN E
AEY FE2ES 7 & 4] Y22
# AP APsA Fbed Higerd 5
PIT9 BETE 990% o] F+AHE B2
AT 300ug/mleldte] oA S, uberis<}
S. mutanse YT EHEFH7} QAT S, sa-
nguis?t 300pg/ml FEANMEE S, mitis$} S.
Saecalis= 100pg/mle] TxoA] AZF EAE
H}7F Ve

E ATdA s GZFE 96-well microplate
o] A v F3l3l beta-counterol A cpmE =A
&7] 13t = FE 35 9 cell harves-
torg AH8-3F T} Cell harvestro= # g <k
80~90% Hx o] AIXE Fstn 33 Fxo
A FAHE A do AZE 358t "ok
2] o] oA microplated] B}EtolA] )
FE HEZFIF FE38] FUHA &3 dHA HE
A= k. wakA cell harvestord] A%
HAEPAE A gelsla EF7) plate)
Heto A A3 olHEXE FHQlsjobyt A
249 LF7FE A 4 S Aolth

Duguid & Xl 774 streplococciS
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EE0] A FZd mAEe G IS
ATstg =Y Hel AlXujgdolA [*H]-thymi-
dine uptake®} *Cr &g Aoz g
o 15579 FE2EF 8T FAA Az 4

1
=2
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2E dAstEed & A AYsty RE
724 [*H]-thymidine incorporationg ¢
Astdth. EE FEE FoA prelabelled

©=
R

celllM *Cr H&E FJsA] Fsith o] 2
F2A T} XA AR = B strep-

tococci 9} actinomyces7t & EAFE 7MW EF
< 4438t HeLe cell 873< H3lsl=d ol
[*H]-thymidine uptake®} DNA2] §A4d-& HH3)
she ZFE A7) R Alxete) obgAd A
Toe 9L ¥AA FeEde
AT, 2EL AEEAS
DNA®H3 9] A7} 7+
Kt

2 AT ATy HNEY FE5E0] gx
78 AEL &4 FEA A¥BRIz
LDHFAE &3¢ 21 A g5 o7t
ZFol7b IRt frodt zojE /i) S sa-
nguis® FEENA LDHFA7F 3t @1 S
faecalis FEE )4 LDHFA7F &7+ A9k
frolgk Alole gk, B3 22E9 Fxst
37t o2} LDHFX = ]33t F7}381x)
¥Rt = tzTe LDHFX7} 52410/
ml2A AXY FE2ES A7 A% 858
FXE 1A oje AlXY 35 ghldo] 500
pg/mlEEolAE FZF Ay tg S4o]
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Photo.1.
Photo.2

Photo.3

Photo.4

Explanation of Photographs

Control of lymphocytes without sonic extract (X 400).

Morphological change of lymphocytes after 1 day exposure to sonic extract, 50pg/ml
of S. sanguis isolated from infected root canal. The lymphocytes produced colonies
responding to phytohemaggluatinin and seemed to be intact (X400).
Morphological change of lymphocytes after 1 day exposure to sonic extract, 100
pg/ml of S. sanguis isolated from infected root canal. (X400).

The lymphocytes produced colonies responding to phyohemagglutinin and it appea-
red to be intact.

Morphological change of lymphocytes after 1 day exposure to sonic extract, 500
pg/ml of S. sanguis isolated from infected root canal. (X400).

The lymphocytes produced colonies responding to phyohemagglutinin and no speci-
fic morphological chage was observed.
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