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ABSTRACT

A STUDY ON THE HEMOLYTIC PROPERTIES OF PREVOTELLA NIGRESCENS

Ju-Seok Kwak!, Hoon-Sang Jang*, Seok-Woo Jang*, Su-Jong Lee?,
Yong-Wook Yu?, Kyung-San Min**
'Department of Conservative Dentistry, College of Dentistry, Wonkwang University,
“Department of Oral Biochemistry, College of Dentistry, Wonkwang University

Hemolytic property is a specific feature of bacteria to obtain iron which is essential for its survival in host
tissues. Therefore, it is thought to be one of several factors of virulence. The purpose of this study was to
investigate the hemolytic properties of Prevotella nigrescens isolated from the teeth diagnosed as pulp
necrosis and apical periodontitis under the presence of hemolysin inhibitors such as NaNs and dithiothre-
itol, heat, various pH and cultural conditions.

The results were as follows:

1. Clinically isolated P. nigrescens strains and standard P. nigrscens ATCC 33563 showed hemolytic

activity.

2. P. nigrescens showed higher hemolytic activity against human erythrocytes than sheep or horse ery-

throcytes.

3. NaNs and dithiothreitol (DTT) reduced the hemolytic activity of P. nigrescens in a dose dependent

manner (p  0.05).

4. Optimal pH for the maximum hemolytic activity of P. nigrescens was 4.0 and the hemolysin was stable

under the 50C, but the hemolytic activity was significantly decreased at 95T.

5. P. nigrescens cultured in 10% COz2 condition showed higher hemolytic activity than the bacteria cul-

tured in the anaerobic condition. (J Kor Acad Cons Dent 30(4):335-343, 2005)
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A (extracellular toxin)&
L F &84 (cytolysin) & Us 4= it} o
*ﬂj‘%éﬂit 4“‘ 517] 4%

= g9 %%"%01]’\1 A
BAE o] 884 (hemolysin)gh E2lo] gkoH o5 5 ¢
e A48T o]99 AEolx ot 54E 1/}‘5}‘\41_13}. olE
= AP FE Foste Yehve 2do dsAE A

BE Q. 84 A7 wegt (1) Axge
phospholipidE #3ll3l= phospholipase, (2) Al3%ute]
cholesterolell F2tste] Bte] 34L& WstA7]= thiol-
activated cytolysin, (3) AlE2e] 283l detergent 2}
48  AE A D 2 FEHS g 5 glE AR
s § . 849 9752 A 2 /\]5%4 HM]
"1 g o] out JEQ A AL gy sto] F=
S HEAT|E Ao g By Yo

Alet FllX = Streptococcus species
]2)

W Escherichia

coli’”’, Serratia species'”, Staphylococcus species'

Actlnobaci]]us pleuropneumoniae'”, Porphyromonas
gingivalis", 7 Listeria mono-
cytogenes™' 9} Fusobacterium nucleatum'’s9 &3

goll ek AF7F HaEH AT P, nigrescense %Q?ﬂ*& 2

GEE Aoz Bngdou §E5H¢ #E AFt

Clostridium botulinum
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1. P. nigrescens2| 22| % it

THAEE S8 9Py Y HET Yyl
S F H2 MY T FAAE T8 Fkon] At
Ao} AT AFHE 7 Aoks d
22 AFetn g os Aeje £ x
=g 37 Wibstrig 2559 3749}%% 24
A 7dE N &, #15 paper pointE &l 1
A EL ol &2 AF 8%t Paper pointE ®
70 trypticase-soy broth (Difco Laboratories, Detroit,
MI, USA)7} € tube®] ¥ &, vortexer® % Vsl 5%
defibrinated sheep blood, 5 ug/ ml hemin ¥ 0.5 ug/ml
menadione®] 7} Brucella agar ¥A (BBL
Microbiology Systems, Cockeyscille, MD, USA)¢l ¥
s, dAF wlke 85% Ne, 10% He, 5% CO:5 ¥%
ot @714 Al wle¥7] (Coy Laboratory Products, MI,
USA)ollA 8-159 7 37°CollA] vl FA A

Azt Al E4H black-pigmented colonyE< Alth
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T AASI e 1% A+ FHdE 931 37C 8. Hi¥=710| &Ml o|x[= =1t
A TAIZE wstgith 1 S8R ¢a dolle 4
& AYTE A AN el daliEel (12,000 rpm, 154, HlgFzol] 2 §g g9 Wste dolry| ) Al
4C) st A A& tE A fEE 2Ry < 8714 W], 2714 W7l 2 10% CO2 vl 7] ol A]
o] FFEE 450 mo] oA ¢fo] Aol EELE S 1, 24, 48 2 T2AIZF 247t wijoket & 488 S A
ottt 7lEwe A8 dgdd Ads B4 4 @ o 7lET e EA e AT dgdd Ads B4 42 &
S AYAEFTS AlojA BRGAIZ v TS Ao S A A H TS o)A BRSAIR vy TS W e
2 FAEE ST 2 FA=E 89
4. Mgl EXof e Mol H|n . o5 Zxt
AP o] ZAd & &g L vlushy] dsl EF 1. SEEN A
51 P. nigrescens ATCC 335633 94 22 #3
1 P. nigrescens 2304 thate] Al W 2 o] & YA ep A2 AFA LS 7H Sl 2ol Mg et
dE Fen AAATFE AFsta HFHos 22 A of Alitg AF e &, wigste] 242 special potency disk
g 258 (v/v) gAste] S8 SAF o] & A}, filter paper spot AAF, PCR AAF 3 AP HALS &
IS sto] P. nigrescens T % #g '5‘} RISl P
nigrescens ATCC 335632} 2] oo tial &28L48&
5. 2sigMol| tigt NaNs ¥ dithiothreitol (DTT) 2| AARE A 2E2F71 0.1509) %L:. UrEPﬂl Elal
g /FEEl T 0.082 (55%)°1A4 0.149 (99%)°] %

£2 thehfgiet (Table 1).

e,
=
2
= e

284 AAAZ 4274 NaNs 2 dithiothre-

itol (DTT)7} P. nigrescens®] 438 &4 nA|= &= 2. Mgo| EX{of 2 Mol H|w
2AFe17] §18ted NaNszk DTTE Al vl 43 Aol 247}
2mM, 10 mM % 50 mM F==Z 348 & SIS Al W 2 do] AYEE AMESt] P nigrescens
TFs o, oy e 27 stolA Al HUeHA & ATCC 335632 P. nigrescens 23049 #8848 A}
< T2 VTR 3Gt A B 33 uhEsiell g A3 Al Fo AT FolA AR ATt 7P w2
o, AAu & (Er-28e)/dx2w) x 1009 2= 4884 JeRAAT (Table 2). Wk 281 g P,
ol g3t AAHTE & A= BAZZ a8 SPSS nigrescens ATCC 335639] &84 Al A& || 1
(ver 10.0)& AHg3le], By} RTAHARE AR89 o, slo] 18%, P. nigrescens 2304% 32%2 £884 & H
a = 0.05 FEiA APTH 279 FTAE Mann- of Hlwd & 7S Bk 2o 437 8884
Whitney U test= <& A5t S ZE9 P nigrescens ATCC 33563 tiaiA =
Aol YepA] ggktow A4t P. nigrescens 2304
6. Exz[7} S| o|x|= &1 o afir= Al Aol vlg] 51%9] 384 U
BRI

P. nigrescens &8 2°] gl tigk P 3= Alds7] 9

ated Al vk FARAE A7 25, 37¢C, 50T % 95T 3. S o thst NaNs % dithiothreitol (DTT) 2|

Gegzo A 1, 24, 48 2 724 €48 & ¢ £8Ey A
AlE & Aleataltt.

P. nigrescens 59 8/ tgt NaNs¢} dithio-

7. pH7| Segdol| o|x|= &3t threitol (DTT)<] 98- Table 33} 49 2t} P. nigre-

scens ATCC 33563l th3ll sodium azideE #7}skA] &

P. nigrescens &84t | 45 Hol= A9 pH < gz tis) 2 mM HUbets W 5.0%9] §844

& Yol fJste] &8 whgAE 747 pHYL 3, 4, 5, 6, < B 80| fosiA #AaEA (p € 0.05), 10

7,8 9% 1008 245 & LD YAZ | o] &ai3itt. mM# 50 mM FEdA = 27 £ LA & YehA] &8k
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Table 1. Hemolytic activity of P. nigrescens isolates

Strains Host, hemolytic activity
Age Sex Isolation site (A450)

P. nigrescens ATCC 33563 0.150 £+ 0.003
P. nigrescens 203 22 F #46 0.131 £ 0.001
P. nigrescens 304 22 F #47 0.107 £ 0.002
P. nigrescens 204 22 F #46 0.129 £ 0.002
P. nigrescens 801 67 M #26 0.082 £ 0.001
P. nigrescens 2203 39 F #25 0.113 £+ 0.002
P. nigrescens 2304 65 F #34 0.133 = 0.004
P. nigrescens 2903 59 F #46 0.149 £ 0.001

Table 2. Hemolytic activity of P. nigrescens ATCC 33563 and P. nigrescens 2304 strains based on erythrocytes

Hemolytic activity (A4s0)

Red blood cell origin

P. nigrescens ATCC 33563 P. nigrescens 2304
Human 0.132 + 0.028(100)" 0.116 £ 0.031(100)
Sheep 0.024 + 0.031(18) 0.037 + 0.027(32)
Horse ND 0.059 + 0.017(51)

* Relative hemolytic activity (%)
" ND; not detected

Table 3. Effect of NaN3 on hemolytic activity of P. nigrescens ATCC 33563 and P. nigrescens 2304

NaNs Hemolytic activity (A4s0)

(mM) P. nigrescens ATCC 33563 P. nigrescens 2304
0 0.139 + 0.035(100)" 0.173 £ 0.020(100)
2 0.007 + 0.012(5.04)* 0.037 + 0.027(21.4)*
10 ND® 0.020 + 0.012(11.6)*
50 ND ND

* Relative hemolytic activity (%)
" ND; not detected
*p € 0.05 compared with control by Mann-Whitney U test

t} (p € 0.05). P. nigrescens 2304 talA= 2 mM 2} T2 H7F Aldle DITE #H7kehA] &2 gzt dis)
10 mM =2 H7Fls 75 gz Hls) 2+7t 21.4% 110.8%9 &84A& Kol 395 FolsHA 77
9} 11.6%9 $884& B frefsh 8840l iy 3 (p € 0.05), 10 mM H7}I& W= 90.4% = frelst
A3 (p € 0.05), 50 mMA = §ELA S Holx| ¥k A ZF2AIRLH (p€0.05), 50 mM F&de IS4 &
(p €0.05). Holz] ¢k} (p € 0.05). P. nigrescens 23040l thaiA
P. nigrescens ATCC 33563 W&l DTTE 2 mM & £ DTTE 2 mM =2 A7} Al iz v]3)] 98.3%2
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Table 4. Effect of dithiothreitol (DTT) on hemolytic activity of P. nigrescens ATCC 33563 and P. nigrescens 2304

DTT Hemolytic activity (A4s0)

(mM) P. nigrescens ATCC 33563 P. nigrescens 2304
0 0.139 + 0.035(100)" 0.173 + 0.020(100)
2 0.154 + 0.032(110.8)* 0.170 + 0.012(98.3)
10 0.127 £ 0.023(91.4)" 0.124 £ 0.023(71.7)*
50 ND® ND

* Relative hemolytic activity (%)
" ND; not detected
*p < 0.05 compared with control by Mann-Whitney U test

Table 5. Effect of pH on hemolytic activity of P. nigrescens ATCC33563 and 2304
Hemolytic activity (A4s0)

pH P. nigrescens ATCC 33563 P. nigrescens 2304
3 ND* ND

4 0.018 = 0.023 0.035 + 0.041

5 ND ND

6 0.001 £+ 0.012 ND

7 0.002 = 0.016 ND

8 0.001 + 0.010 0.001 + 0.012
9 0.002 = 0.012 0.001 + 0.017
10 0.001 + 0.017 ND

*ND; not detected

Table 6. Effect of temperature on hemolytic activity of P. nigrescens ATCC 33563 and P. nigrescens 2304

Hemolytic activity (A4s0)

Strains Time
25¢ 37T 50T 95T
1h 0.142 £ 0.025 0.137 = 0.025 0.138 = 0.028 0.067 = 0.121
P. nigrescens 24h 0.148 £ 0.012 0.138 + 0.031 0.116 £ 0.020 0.098 + 0.032
ATCC 33563 48h 0.174 £ 0.025 0.140 + 0.012 0.192 + 0.026 0.085 £+ 0.030
72h 0.168 = 0.040 0.176 £+ 0.037 0.178 = 0.032 0.022 £+ 0.033
1h 0.119 £ 0.023 0.119 £ 0.026 0.116 £ 0.020 0.043 £ 0.097
P. nigrescens 24h 0.127 = 0.028 0.121 = 0.021 0.072 = 0.025 0.063 £ 0.028
2304 48h 0.143 £ 0.030 0.121 £ 0.026 0.135 £ 0.027 0.002 £ 0.023
72h 0.132 £ 0.025 0.115 £ 0.012 0.128 = 0.022 ND*

* ND: not detected
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Table 7. Effect of various culture status on hemolytic activity of P. nigrescens ATCC 33563 and P. nigrescens 2304

Hemolytic activity (A4s0)

Strains Time . . .
Anaerobic incubator Aerobic incubator 10% CO2 incubator

1h 0.091 £ 0.023 0.003 £ 0.038 0.137 £ 0.025
P. nigrescens 24h 0.122 £ 0.023 ND* 0.138 + 0.031
ATCC 33563 48h 0.103 £ 0.030 ND 0.140 £ 0.012
72h 0.115 £+ 0.040 ND 0.176 + 0.037
1h 0.093 £ 0.024 ND 0.119 £ 0.026
P. nigrescens 24h 0.120 £ 0.023 ND 0.121 + 0.021
2304 48h 0.100 £ 0.020 ND 0.121 £ 0.026
72h 0.087 £ 0.028 ND 0.115 £ 0.012

*ND : not detected

.10 mM sZdMe 71.T%= 8%
ol atA 7‘* Ax (p € 0.05), 50 mM ==
S JehA] &34t} (p € 0.05).

4. Sdgdol| thgl pHel 3

o2

P. nigrescens 79 &8&4d et pH F3F
Table 59 Zt}. P. nigrescens ATCC 33563 P.
nigrescens 2304 B pH 404 &8/ d¢] 7} =3ke
U T2 pHellM = &82A4 o] v B eyttt ol e
A3} P. nigrescens 34271 v £884 S Ye=
A pHe 48t A& Yepd

b. X2|7t 2 &dol olxl= =1t

P. nigrescens £38429] gl tigt P 3S B8] 9l
3lod P. nigrescens ATCC 335633} P. nigrescens 2304
o mF A NS 25, 37, 50C 2 95C E=dA
247k 1, 24, 48 B 7207 A7) & § S8 DA S HEsiAd
t}. P. nigrescens ATCC 33563%} P. nigrescens 2304

E5ollA 25C, 37C 2 50T &= T2A37kA] A8t
oz &8I 2 Aol7} gl 95CE Al Al At

o] AAETE PG| aste AFE B ol
A= P. nigrescens®] &8 47} 50T o]t &A=
Aol Sle A& Bof £ (Table 6).

6. Hj=710| 2

il

2dof ojxl= =

rir
ol

P. nigrescens ATCC 335633 P. nigrescens 2304l
A BT 10% CO2 v Al 718 2k &894 UeEhiidd
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oy 3714 i Alddle A9 &840 YEhA] gk
T}, 3 A7t w2 g8 8] Hdle I YehdA] &
4T} (Table 7).

2 AT e Ao A2 AFFeR Zdd g
2kl @ T FF9] P, nigrescenss 28 F AU
t}. P. nigrescenst gram-negative, non-spore form-
ing, obligately anaerobic, rod E%29] AlFoZ 0.3 -
0.7 um®] Zof 1 -2 um Zo]7pA] A&t} Blood agar %l
YERYE colonyE 0.5 - 2 me] 2| 7dl] Fgo]x 24 1
Al ZA-8 JERH Pigmentation colony2] T8 F-oi 4]
T2 Yt A EFE 388 A e ¢28s W
Glucose?t &8 AAwA A o] Fod FLAEE
acetic, isobutyric, isovaletic, 122l succinic acid 5°]
t}. Dextran® glucose, maltose, sucrose®] &&= UlF
Fo] oA YeER fructosett glycogen, insulin®]
HE = 2bol7t Jitka HaE et

P. nigrescens®} P. 1ntermed1a«] site specificityel Tl
o ATE HA | Gharbia 572 B0 5249 234

AN F2 P. nigrescens’} 0] w251, 2|51 A0l A
© P. intermedia7} %°] 281%™, Bae 37 <HUY
YoM P. nigrescens’} 73.2%5 AA|gchal B ae]

S oA Alte] A3 S0 dojued A g5
0| 'é?@." bl &3 WA o] &8 F 3e A& A9 BF
Ao} 22 AE Sof| Qla, Al el Holgles AL
aEn StEFedl frdal Edadd 2 ey
A= ] lrt Al &84e o] dojve w4A
oo AdFE Lalst] Aol o] 8 F UEF &=



=20E FEA7)e A2 st AeE A Ao
upeba] Ao §EEL Aoy Rl At
Aol &5 ol A4t S4sked Zagh do g5
= T7M7lE Aée sk Ao EOW 75N &
w Fogh SR A4 9

AT A Ao A E2l$ P. nigrescense 25 £8
45 YEdY. 25w
335632 v Wt < W 44
dgo] e Ao et

Abgh WS H mo] 371A] AEFE ARESt P
nigrescens ATCC 335633 P. nigrescens 2304¢] 48
P A 23 Al AP gt g A
gt P. nigrescens ATCC 335632] 38342 18%, P.
nigrescens 2304+ 32%9] 48444 Btk e A48
T 8484 L& P. nigrescens ATCC 33563, P.
nigrescens 2304 ZYZy 0%, 51%< 43844< JeRR]
o, Al 7 AT Fell A At AL TP e
*C“ﬁ%} 8e UER L W 3 2o Aol e Al 4

Hop we SHGY S Yeho], F3td 8284 At
T8t qu
A0l 83 JAA = <A NaNset DTT7} P.
nzgrescen54 L8 nA = JIFS A A 5F
91 P. nigrescens ATCC 335633 9752591
P. nigrescens 230494 % sk oJEH o7 484
o] ZAadtdtt. ol& Chu 99 P. gingivalis®l 91014
NaNs7} &884 &5 #AaAte Baust 543 A%
ojt}.

SH7|= 4itd o g &d4s S AY, e B
3t AZive ke Bt gled e 2 03:1101]7\1{—
P. nigrescens ATCC 33563 tha]l DTTE H7lskA] &
2 gzl ¥g] 2 mM FEZ A7} Alde ﬁﬁé%“cﬂo]
ot T AT B9y 10 mM F7sIE S dWe
90.4% = frelstA s e (p € 0.05), 50 mM &
Tolle &8go] &8 JAHAS (p € 0.05). P
nigrescens 23049 Wa|xe iz Hlg] 2 mMole
98.3% % &8 &gl aste A & F deH, 10

M FEolME T1.7%2 $3dA0] FofsA s
31, 50 mM FEAAM = ] A=A (p € 0.05).

P. nigrescens €884l vX = pHY 4TS Lol
A3} P. nigrescens ATCC 335633} P. nigrescens
2304 B pH 494 §88/0] 7HF =%a, th2 pHol
Me &84l v A vepyton whgol 4 pHe

495 & A0t

P. nigrescens £82:9] ol t3t FgA S 2AH] 9
3lod P. nigrescens ATCC 335633} P. nigrescens 2304
9] 25¢, 37C, 50T ¥ 95T Rbg-E=olA 27t 1, 24,

& P. nigrescens ATCC
2] #FE 55~99%9 &

o ¥t o
me, N
E—r’_“]m

]

ﬂﬂ r:i
HJEL m

Prevotella nigrescens2| 2EEMof 25t A7

48 9 12N AEs A3, T o5 BT 95ColAE &
g&go] JAEder, 50T olstlAe Gol tat <ty
Aol & Aoz Uehdtt

Hlgzol 2 84S Lol A P, nigrescens
ATCC 335633 P. nigrescens 230414 25 @714 =

Aol A wjF A B} 10% CO2 Y7ol Mg o B
2 EYHE BoH, 714 22N ML
He 48840l

] UrE‘r‘)rX] okt Egh A7t mrE
S8 o] Wshe Wk

oj’fe An=E wF 01 2 ], NaNso| 9sjxe P
nigrescens X TT, YATT BT 5% oEHo=z &8
o] ZHAaE A, DTTE 50 mM o]AlA &8 &40

718] A = At ﬁﬁé%“éo] 7V =& A% pHE 4°]

onl, &5} 95N E F 5 BF 8840 IA
=, 00010}011*1 Gell 3
Btk 3718 Wi Aldle 7 &
o] &3I4 UehliA ko,
10% COz ¥iF71elA g Al o & Ea*éo
ATt

%O 2 P. nigrescens $845 44 “ﬂ ato] B} ¥
S &H7IA, A0 M T WA 1 TY 5 A
T7F 283 Ao R AlsHET

=
r l
A
1 %o
:;

_.{

V.24 &

AR F B X2 A 59 Sxpe] Kool x| Eegk WY
A2 P. nigrescens®] *‘“‘él—%"é < e 2] 98 &
F1F (P. nigrescens ATCC 33563)¢t AEed3F
(P. nigrescens 2304)& oz Asle] o5 e
ATE At
1. 4ol A ¥8)g P. nigrescens®t EFdF9 P.
nigrescens ATCC 33563914 25 &g o] e}
Wik

2. A, WG 2 T AR F tis) 284S Hlag
A3} P, nigrescens ATCC 335632 P. nigrescens
2304 = oAb AN 7 A S Y
Q-LH Eﬂo]: U] UE/] 246301]}\1‘— H]-rx% 1/]-% %—5233?___]—
85 YERIGIT

3. dubrog &84 JaAA = L2 NaNsst DTT7F
P. nigrescens®] $8&4l| n|X& 4TS e 43}
NaNsoll &al4 P. nigrescens ATCC 335633 P.
nigrescens 2304 & t} BT Fro|EHow 483y
o] Za¥ e, DTT+ 50 mM o] gellA &8 &4 o]
A3 AAEE Aoz YE (p (0.05).

4. P. nigrescens ATCC 335633 P. nigrescens 2304
7F Hd £8849 2 vehll= 249 pHe 401oH,
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—

10.

1

—

12.

13.

14.

. Hjekz W P nigrescens?] $334E vl

P. nigrescens®] Eell tigh Hg/d< #&3 A3} 95T
oA Alztell #AIG] P. nigrescens ATCC 33563
3} P. nigrescens 2304 E5 @& 834492 Ho P,
nigrescens ATCC 335632 50Tl 48412 A &]s}
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