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Studies on Staphylococcus aureus L-Forms
— Comparative Studies on L-Forms and Intact Forms —

Heiji SATO, Riichiro TAIT' Kazuyuki FUKUMOTOt
Masami MOCHIZUKI, Tsutomu SHIMIZU*

(Laboratory of Veterinary Microbiology, * Laboratory of Veterinary Pathology)
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HIRABE 2 0 L 72K Td A L-forms (22T
W, ZOEWENAATEF oW T R o
LEGIE, BREFEL L0, MoK, W
RaPafCall, @SSRS, SRR, RIEEMESE I
WTE L DIFEHRE A S 575, EERINEE S 0720
PRONZHBIILT LS -HLTuawn, Jkrid
BR8N 72 K9 12 Staphvlococcus aureus O
stable L-forms D FE 2N L, #OEME&EiE4
L7z, L-MoOMEIEEE I R Ky, 8
TR 6 w$®%mw6b&ﬁwwf&é#
stable L-forms (34551 & % < 4 2 0 T, il
B#1Z1% unstable (81 transnent) L-forms O Ji#H
HIZMH Y HBL 5, KETHEED Staphylococeus
aureus O stable L-forms, unstable L-forms 2> W<
NS OEMKE L AR IO PR 8 % 6 ﬂi”’l‘lﬂ
DIHBIZ 20 THRERE 17V, BUR D 2 iR % 147
DT IIWET 2

il

AW LB FER GREF 562560295) O®MBHIZ &
DITONLLOTHE, IR L CTHELEWL 24
t BT 272-01T M di MLz 4-2-5
Goto Animal Hospital, 4-2-5 Ainokawa, Ichikawa 271-01
FEIR B IR 5T P 7R 801-03M B B 18 K B BE 55 2RMT 25 7832
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X B 7 &

1. BEaliivk & 8

i L 72 Staphvlococcus aureus Btk 12184 T, # D
WA EERAE 3 4k (2695, 2696, 74M), 45k
158 (JL5L3-9-D, No. 1~14) FrI8%kTH 0, T+
T coagulase FE/ERE, mannitol 7MREERRMETH - 7-.
¥ A1 JCL-ICR SPF %, 6 M#{kE24~264,
THFEHAROEEY, KRE2.4~3.0gDb D% H
VAR

2. L# O)é,"?ié

LB ORI, G HETH 505, WHEKRER
fmw%ﬂtLﬂiT«f@ﬁ%iﬂféé.Lﬂ
(LLFL &Bgs), BAIK (LLFPERET) o4k(l
FEITEREERT DE»I, TERY 7F 9+ (7
AZAHMEKK) 2HHLA: e IVEOBEREE

EIEHBEDI 05 % NaCl B IC 425 & 5 RE s
KEMZ, PiZNaCl 2R AEWVLOLERL 7.
LOMREIEREMEND IO =Z—F 72138 BiHO

1 %Ry 79 =0 O3MMAEK BLU1%
FA MO TIWN—F TS A TR T,

3. LEIoAYE RS
FEINZIROL & Z0HBKIZOVT S B
DMEERZH BT «+ 2 7 (ABHIFES, KK) 2HO
Tii»7. Z0OF#MI3 Fig. 1 0@ TH o, iy
AR 7 L SRR 2 B 7
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4. LBOGIKEE Y v 287 DM

2695, 4t}i3-9-D, No. 8D KD P & L BL UL
{fEL 7w No. 1 k% BV 72, 26951 14 stable L T&
n, 350280 LI transient L Td 5. P
TRFE R P T I7C 24BE I 04 % R AR FEALIR K T
Rk, T4 V91 L UeREiES00 w0/ mt, 37T 3
BERY) 272030 VRS 7 4 (BHRIE100 o/ ne,

37C3045y) THW L, #EE (20KH., 60W 15
3 L7, 07,0009 1050k iR T N IR

ft (40 1 1) Tif#E L, 11,000 g =.Likik % solubi-
lizing bufffer % Mz T & <A L100T 2 1 73R
b, KM Sk L mAUKENE, oD
& qTvy, @il F20, ¢, 120V 30mA T4 B[]k B
#4714 5 12 Coomassie blue THAn # 4TV HERR L
7z,

5. LEOEBOwEEE 77 A3 F

LANLT 22 EC XD HIKDNA I D &) 2k
Ak B x b0, 4% (2695, 26961k 4
3-9-D, 74M) ® P & LHEIZ>WT DNA DR %
Fiot:. F7z, 2695 No.8 D 24RIZOVTIET T
SFmﬁm k7o, MEEOERIHIHRT LT
HFc ko7 77 A3 FERIBIZIE Smith B2
%ofrmA&ﬁ%L,DMm%”uﬁm7ﬁ—
O— X5 WIck sELKEEIT- 7. 7TH—0—X
213 X 1 TAE buffer (21 % (pH 8.0) IZ{&E 2 L
12em X 1dem? 2 7 755D, k1225, ¢ 70V 3
ke L, RALTF Uy 2Bk UV 77
(302nm) EELTHIZL 2.

6. L AEloiig e

2695, dt5.3-9-D, No. 1, No.8 D 4D P & L
o EYHFERHCTHME Y {E- 7. P
KEEHEX0.02%~v— V= CREHR (100/m) & LH
HlRL D, 14 EGRE L. Lix 5 HELEMN
g L - HE 3l &l & @ Ereund’s complete ad-
juvant ZiRA L, KR THEMEZITV, 3MEIER
FEgW oM % 3wl FIES L 72, Rl ik 1,8
RfRERIO L MiE % 708 L 7:. SEPUEE LT, P
274 3 UEEERERY BV, LIEENEED S A5
BrRus, BENCEERRERELE <17
U7 L— FREMEEIT - 72, AREHFEECE
5% ’an%nmitﬁ“-f4a:/%1mrfodéx
EREice h, WMEORE WHLE 1 ez,
LMéBdt21 m%R%ﬂw\ 120.05mé DHLEHE % AN

:&.WCM%%%ﬁtﬁﬁﬁ L0t L .
<4707 L— biEEHERME0LC, £

504 ¢ % 1 37°C 6 MR O EAERBUL & S 72 ik
WLOKETRGUR L L Cid, PR EROEHA
Vi AP HERIC ) VA Y 7 1 vk, Wi RE0.0lmg
/mé i A, 37C305 MM L 72 b o % BARHUE &
L7z, LB SIS SDS #0.5% 1212 TE
B bORPEY TV E L, SRIEESRKED
I X2 ¥y — LV EE#RT0.9% (W/V) 77—
00— X %0, 20mA, 755 8 i & 5k O 1%,
SEHE & (E 0 B 2 ANR3TC 1 BUL S 7.
8. LEOIKEMLAKRNTO L RIGEE
Il N BR 12132695, dEH3-9-DOP & LB IV
LAEYLL %A 72 No. 1 ¥kx w7,

< Z30VL & BEREARRR B (sc. iv, ip) 12 3 BFITAP
, FREFENROFEK L V2695P (0.66X10°/0.2m¢) ,
2965 L (0.31 X 10°/0.2m¢) 4k }4 3-9-DP (0.88 X
10%/0.2m¢), 4b5d3-9-DL (0.24X10°/0.2m¢), No. 1
intact (1.04X10%/0.2m¢) OFTEWEEML, 1
BB &R, oA, WEE R L L TR
JEE DR & AT - 7.

< A0 E L, 2695 P TIi20.5X 10%/0.5m¢
(0.02% ~— ' = »3EHi), 18k 3 [l T,
L Ti, 2695LEME# 5 HH ORH0.5me, 138
BB C 3 R FHRMi & 4T - 72, W IR RER
10H H 122695 P 2 X 10%/0.5ml % BEFRIZVEST L 72,
WKL 7 ABEIE L 20 b E L ORE % -,
00 & A 7.
m:,VWZNW%SﬁKﬁH,vaUyﬂ
5 PR s AR L 22 (0.01,01,0.1,1.0,10,100mg

mw.%%b;wt%&mnmp%mEWWWE%
WR& oHEfE L, 18B%k, 2 b)) w2 HRTEGTL
7o, RIS LB B &R, BRE L TIRNE R
OB R T L FLA LRSS R LD ok
H, 37CT7THBNE L CLMoORELIT- 7. KD
D7y AR F G L1 AR RO L
BE L7

9. LENCX BT Y 2Ny FEEIRICET 5 HER
Bi 7 % @ biological response modifier & L T
staphylococcus @intact cell & L cell AAE D X ) %
wE A LOnERNLD, WTFOERY T 7.
Wi 1226958k & AL EL3-9-DARDO P L L & & Hw 7z,
EEREIY L L TId DA SR SPF 7 » MO, 7 g,
K#140~160 g 13V % v 72, Bk & L L3R [l
R (98 MR 77— % —, HARET¥E KK),
B KRR K'Y R
Freund @ complete 35 & UF incomplete adjuvant (4>

VAP ZERA R NP
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TG EHALFHESN KK) 2H W 72280 b
RIS IR 1 mg% 2 me 4 A1 /K L2 12 =
72 H DI incomplete adjuvant 2 mé % 12, water
inoil TN 3 OIREEIZL, T v kOFRlEE
KN (foot pad) 1226 G v N1 2 Y » k4t T
0.05me ¢ DVERF U7z, EGHER1I5 H BV ESH & JEjEST

WMORDOMEROFHEL < 270 2 — % —TEHMIL 7-.

ISH IR 2 & RIS 2 17V, E R58E
O IRFEAA T W A Bl L - RGBT O
TEETHS. (D complete adjuvant D &, @) incom-
plete adjuvant @ &, (3) incomplete A.+ 2695P, (1)
incomplete A. + 4t }.3-9-DP, & incomplete A. +
2695L, (® incomplete A.+ 4L 5.3-9-D, @ Wi A&
BAKOKT, 1 ~68127 5 b2LFo, %78
Tid 1 DL 7.

X B K #®

Staphylococcus aureus 188 H 138k AT A + 2 1) » S
LOLAHEESN LaL, Bk [64E stable L
1326954k 2> & O A T IZ {741 & unstable L (transient
L) Th o 7o HBALFHMEIRILE T, PEL TR
WA AR 2 PEIR 20k 9 2%, 72722695 & No. 8 Tli,

PRIy L 7—EHMThoroior L, LIiRaH
EL o DR DTEH SNz WEOERIZZ S
DFEERIZO Efrbh s,

1. BUEMREIESME

EERMOHTE Fig 11203480 ¢, LAEMLIZ &)
BB T LRET I VT FRERNIL
P& A o725, TC, E, CI. C 12xf L TIHESZM o
JUEAH S/ K, Xp i PoL ISR SRt
WA 72, £ /-, stable L & transient L & ORI
EE S o R WA

2. WKLY v o5y

SDS-PAGE (2 &5 L BL P ORI AHESE ¥ o /3
T DOURENNY —~ L 1d Fig. 2, 3, 41O RB LS
W, BB X o HLE, LIk a4 0 (2,69508 5
3-9-D.No. 8) & LAWwHL D (No. 1) Loz 4
Fe A 5 L L, LIicdkmL, PERe
B EE, LTy FaiAT100~30kd & 17 &GP - .
D, PIZWSHMNZ58Kkd /N> FONLETHB. # L
T, Fig. 4 TIx61~65kd /x> FKOAELEAHE & A (2
LIZFF#Td - 72, dLWl23-9-DL @ /v > K i
2695 L DFNEEA LKA - 72,

3. Bl EsE TSI A IR

Fig. 1. Antibiotics sensitivity of staphylococcal L-forms
Strains Antibiotocs™*'
Pb S ka Gm T E 0l L C K Xp
2695 L o* O O O o aN ® O O A A
Kitami L | O O O O O o o VAN O A A
2695 L A A O O L O A A o o o
74M L A A A N o o A A [ [ [
No.2 L O O O O o [ A @ O A O
No.3 L O O O O O [ A A O A A
No.4 L O O O @ VAN o O O AN A A
No.5 L VAN o O o L [ J o o o A A
No.6 L O O O O o o o o o A A
No.7L | O O O O O O O O ® A A
| No. 8 L J\ O A O O A @) O O O A O
*1 : Pb aminobenzyl penicillin Ol oleandomycin
S streptomycin L leucomycin
Ka kanamycin C  chloramphenicole
Gm gentamycin K  colistin
T tetracycline Xp polymixin B
E erythromycin
%2 . Resistance increased compared to parent strain.
@ Sensitivity increased, compared to parent strain.
4 No difference among the L-forms and parent strains.
A No inhibited zone were formed both L-forms and parent strain.
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13kd= - 73kd- 78kd—

58~ 58~ mﬁ
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MW 2695 P kitami No. IP Lysozyme
marker 3-9-DP

Fig. 2 SDS-PAGE of Staphylococcus aureus intact cell lysates

MW kitami 2695 L
marker 3-9-DL

Fig. 3 SDA-PAGE of Stahpylococcus aureus L-forms lysates
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Fig. 4 SDS-PAGE of lysates of Staphylococcus aureus intact cell and L-forms

mTmoO o x>

KITAMI 3-9-D P
2695 P
No. 8 P
2695 L
No. 8 L
2695 L

Table 1. Nucleic acid contents of L-forms

Packed cll CFU DNA RNA Total NA° RNA/DNA *!
Strains (mg) (X109 (mg) (mg) (mg) g/ WPC
2695 P 160.1 3300 0.49(<1%*) 1.74(<1%) 2.23 3.55 0.013
2695 L 60.3 2.7 0.02 (40%) 1.35 (38%) 1.47 11.25 0.024
Kitami P 155.3 4400 0.51(<1%) 1.83(<1%) 2.34 3.58 0.015
Kitami L 32.7 1.3 0.06 (10%) 0.73 (21%) 0.79 12.16 0.024
2696 P 122.4 7200 0.40(<1%) 1.42(<1%) 1.82 3.55 0.014
2696 L 71.5 32 0.16 (31%) 1.21 (27%) 1.37 7.56 0.019
74M P 135.8 7900 0.31(<1%) 1.29 <1%) 1.60 4.16 0.011
74M L 79.2 49 0.20 (29%) 1.36 (25%) 1.56 6.80 0.019
*1 I total nucleic acid per 1 mg of wet packed cell

*2 !

Table 1 (2R L -k 91z

transient L B H =

E0EmMLTL .
HGEAELCE

{Z RNA

shiLThhn,

M EEE T stable L,
(WPC) 12xt4 A& &
FOEE

(EEYS
TR 2fETH - T, 4
DNA/RNA &
B BEEO 22U EIELCYS. 7, PLO

% of nucleic acid in supernatant faction, Amount in intracellular nucleic acid is 100%

HEEEIZEINAS DNARNA GRAHIEL-E S
5,Pfumﬁ&t$~%@m&§®1%qub
ERAR N WKBWTIEI0~40% 2 DT 5 72,

stable L 2: transient L & DEIZIZERER O H»
72, 26958k % No. 8 kPP, L o7 H—u— 2 EXR



114 VP B BB - fRoc—2 - AR - HK &
Table 2-1. Agglutination test of L-forms EC LA, BNy Fid4T23130bps LU L
(Growth agglutination) Hiz—kE Ny FELTHDLN, 79 A3 FOJLE
Antigens HH G e 2 0 5 72,
95P 2695 L  kitmi P kitami L No. 1 o o
Antisera 4. LROIMEMS
R REEERICORBHE L Thle 2-1 12, A 71
2695 P 2,048 32 8 8 16 D%;:;E(E;Zi?:‘i TEEJ? 99 L’eﬂﬂc)f) NEYE
2692 L 1,024 2,048 32 16 4 7 ; ' ‘; v ce o ) "
Kitmi P 64 32 1 ‘024 16 16 ‘;ﬂ; I .[HL(H k‘f P ?)LJE\, *ﬂ.‘ L m“ﬁ )I(‘J' I: *’L{E’n j:ﬂ.‘ L lm.{ﬁ k‘j-
No. 1 16 4 8 4 1,024 P& LI & oI @IEERUIGIER SN 5
7z,
£ e FE A3 e 4t | ~: e - AS
Table 2-2. Agglutination test of L-forms '{'A‘Jxrﬂ‘ﬂ‘(}kéba)f” Rz }jlg' SR L ‘f“ w3, 26975 P
(Micro-plate agglutination) FUIE L2695 P LI 1S 1259V e A5 6 & iR BERE AT &
Antigens M7 AS, HL2695 L ILi (2 (S AR 2 jb PR id o e
2695 P 2695 L No.8P No.8L o7z, 2695 L FUE L6k LT3 $i2695 L Mg 13 B
Anti . , - C e e e e
e e R BEAR % 575 U 72 4%, #2695 P il 13 FUG % 7R & 7
26%p 1,024 4 8 # - 72. No. 8P HUE AT No. 8P IiLi% 5 & U No. 8
269 L sz mb 16 ‘ L I C B OIS &% 45, HLP M2
e L o =B B LHEAD S 1, No. 8L HUBAH No. 8 P
& ‘ > R C 13 No. 8 P IZHFAT 2 LS A2695 L 12 13 K 7%
L Twi.
«—2695P Antiserum
+—2695P Antigen
+2695L Antiserum
«—2695P Antiserum
+—2695L Antigen
+—2605L Antiserum
«-No. 8P Antiserum
+—No. 8P Antigen
«—No. 8L Antiserum
+—No. 8P Antiserum
+—No. 8L Antigen
+—No. 8L Antiserum
Fig. 5 Immunoelectrophoresis of staphylococcal L-forms and intact cell antigens



Staphylococcus aureus L-Forms O PER I #E 115

5. LEIOFREM AN To L RHE

77 2T L IRE M ER O A5 B 1d Table 3 1255
THASP ML 720 O Tt se, ip ICBIERK 25 H,
S, WOENS nJFETH - 7245, iv OB 2o
WENFRO SNFTHOEIL S IR h 5 72 BE O
RO, B, ET, LS cashr.

LETRNOEED & CHED RO SR, W
DEYLSAFETH 72, 2T, L % H TR,
B E AL e 22, 2605P CHIEL v 244
L, TGS TG L S or A%
OIDHETHUIIHEN L, §XTH 20,
H, BAhSOEOSEEID SN h 7. S
L, 2695L THIEE NIz ZATIE, §NTH=
TADETFIBRIEH S0, KAME AR 7 A5 5 88
B, BoER2ROA, ®HHILS h, 269514212
IR FLTRE X580 S 4 72 (Table 4).

Table 3. Pathogenicity of staphylococcal L-forms

Route of 2695 2695 kitami kitami No. 1
inoculation P L P L
Abscess — — — — — + - - - +
SC Recovery
of bact. - - = — 4+ - - - 4+
Abscess + + — — — 4+ — — — —
Ip Recovery
of bact. + 4+ - = -4+ - - - —
Abscess — — — — — — — — — —
v Recovery
of bactt — — — — — — — — —
Table 4. Protection test with 2695 P
and 2695 L in mice
Vaccination Control
2695 P 2695 L
Subcutaneous ulceration 1/6 5/6 6/6
Swelling of liver 0/6 6/6 6/6
Swelling of kidney 0/6 6/6 6/6
Swelling of spleen 0/6 6/6 6/6
Recovery of cocci 0/6 6/6 6/6

Note 2695 P .0.2% merthyolate killed vaccine was
subcutaneously inoculated 3 times at 7
days interval. Dose was 5X 107 cells per
0.5me.

2695 L 10.5m¢ of dialysed culture (5 days
culture) was inoculated likewise.

Table 5-1. In vivo induction of staphylococcal
L-forms in mouse (Single administration

of methocillin-S)

2695 P kitami P

Dose*/mouse 0.01 0.1 1.0 10.00.01 0.1 1.0 10.0

Abscess - + - 4+ - - - =
formation
Isolation
of L-forms + + 4+ 4+ - - -

* I mg/mouse

Table 5-2. in  vivo induction of staphylococcal
L-forms in mouse (Two times adminis-
tration of methocillin-S)

2695 P kitami P

Dose*/mouse 0.01 0.1 1.0 10.00.01 0.1 1.0 10.0

Abscess - - - - - - = -

Recovery of

L-forms + + + 4+ + + + +

* . mg/mouse

VI AKNIZBIT S L OB EEBROIEE X Table
5-1, 5-207R L 720 2695 P #£HEEE T120.01~10mg®
HAREIZB VT, $XTO=7 256 L 2EIL
SN2, ZOHMIEME LD 572, —Howy 2
B B, MASOEO N EIEED SRt
SHIUIH L, 2695L THIES N R TIE, T
TO= ZADE FIIRER RSN, KAME AR % A
SR, IF, BoBAS WS, B OEIL S R, 2695
LA IS ERGBHIIBE 1L 2% & e /> 7= (Table 4).

v ZKHICBIT A L OFEEBOKE L Table
5-1, 5-21I/R L 7z, 2695 P # R T1320.01~10mg ®
FEABEIZBVTIE, §XTOTY 256 L AEIY
Sy, ToMCE ke o —Howy 2
BRI AR S H 705 F MU DIRE L 2 D 5 72,
BAZHEA 2B L2 BT, ORI S
NG 2bDODO L ORI ITEETH - 72, L
3-9-DP $£MHFTix, 1 MOFEFIES CIIHELEL
HHENY, LOMILGL KL 257255, PRI
WHETH > 72 L L, #AZBMES Lagas
B, WEEEOON 2L Eshz, o
DI HERICE LR 5 2 5 72,

6. LENZKZ T2 a3 FEEIRICE T 298

7 v bIZ Freund @ complete adjuvant O & % J£ 58
L72b O Cud TEFHI o B 71 5 2 24 BB ¢ i
HAZ SN, WM U paw volume & L Wi %
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days

Fig. 6-1 Progress of adjuvant induced arthritis in

FCA or FIA administrated rats

Notes

() : FCA injected paw @ : FCA not injected paw

[J @ FIA injected paw I . FIA not injected paw

A distilled water injected paw

A : distilled water not injected paw

mm
7.0
6.0
z
<
(=9
3
o0
£
z
Ed
5.0
L i DO
P e ~-~m-_g "
R S -®- ‘:——5"l-*=~<l/<o’ <R 8=
4.0

01 2 3 4 5 6 7 8 9 10111213 14 15
days
Fig. 6-3 Progress of adjuvant induced arthritis in FIA
and L-forms administrated rats
Notes
. FIA +Kitami 3-9-DL injected paw
> FIA+Kitami 3-9-DL not injected paw
P FIA+2695L injected paw
. FIA+2695L not injected paw

BOOO

mm

7.0

6.0 /”
=
<
(=¥
z
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oo
£
e
Z
© 50
-0 0~ g
*o—-0- ~ “ * '\ p .__.__ -
P B R el

4.0

01 2 3 45 6 7 8 9 1011 1213 14 15
days

Fig. 6-2 Progress of adjuvant induced arthritis in FIA
and intact cell administrated rats

Notes

(O ! FIA+Kitami 3-9-DP injected paw

@ : FIA+Kitami 3-9-DP not injected paw

(] : FIA+2695P injected paw

B : FIA+2695P not injected paw

Sz, ZoMNERK4RBBICE-Z7I0EL,
FnLE S HH F ToWA Lcay, 9 HHIURER
DL WA W7, OB, EHL & 72
® paw volume bR XML 7. 13HHOE— 713
AHHOE= 27 XD HEIIHVLDIZ R 5 7.
plete adjuvant O & % 4FFEL 727 » b T, complete
adjuvant Z{EH L 726 0 L [AEROEILEZ IR L 7295,
BERE O 1 413 complete adjuvant * M L 726 O DH
P TH o7 HE L TARKERBELZLDOT
&, EEEOLCHERL 245, 2 HE2 S TESN,
JEIEGHE & bS5l & 9h S AL D o 72 (Fig. 6-
1). PHifk#% incomplete adjuvant 2Nz CTHEAE L 72
S o FOELIE Fig 6-2 I L7, 3B, 48
8 HHFTIRIFHENERILERL 2. EHKRLH
HTEHLWISHK, IR 222, ZREFETEHEID
HLWLDOTH 72, (EHHR 2 ~ 3 H THERIZEAH
AL, 6 HETRIKE oA T7THA»OHY
B LR, $3BE 9 HHICY =7 22 7205
4 HETIIHOMA L TIZHE ETH S, 1ISHHIZH
UHEL 72 b O 0 2 U PLiRIE 5 3 B & AR —%E D
HETHA LT, 2o, FEEHFETHOLIbE
GH &R H LG A o 72, incomplete adjuvant (I L &

incom-
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MAZ-bOEHEHELZF » P Cld Fig. 6-3 2B 2
LIVPOBELERE VLA R L. 85
HTIIESFZ4HHTY =215 L 7. Z ook
BBROGE L TH B, 20%IZHEE T
% 12 paw volume 254 L 72, = iAo B
TREON LD 572D THAE, FE6HTII2HE
W=7 23 7h, Z0%THH T TR L7298,
TORIBTHIT LIS EROE L —E L b o7,
LA L, 14HLARRIZSE 5 B & MR HERS L 72,

% ®

ME S DIAEREOEREFE C>w Tk, &
HaearZooc, LEFErHCTHETs L
FHTHDBEBRDRL., LiL, ~HLiZZALL7

WCED, ROEREEDL I ICED P ICRET
HUFEANH Y, transient L TITFEF] W L P
WIRDATEEMEASd B 5 6 EERIZIIHIBR 2 S 2. 4]
DEBRIZH 72 transient L (£ PIZEL D22 ~ 3
O EESTZLDTH - 720650 BEATE
b/, EROFRIFHR ERRRLE2L0L P
27275, 2695 L DRHEIZ-—-F L. chETngl
D|ETIE, HMELTLEEBI 2 ¥ L 2DLS
IR BEZRCRHE R4 L CiETH D, SAR
HIVEH T 2EANI A L CRIRSHOTLEL RS
HETHWMENS VLD g LR Y

EHTAERICH L TR+ #E T2 =h
NHEN - SLOEBRERTIE, KEHT IR
UNRZTY AL TR A EBR LT LD
&7, LaL, Moy T EREREY
HEAIHLTEN LY RLE S 2GRS LT W
L. FThbb, TIsy)ay FRERICHLTIZ
LRMMHEERL VDD, FhIH LY v &,
7L T7 - VRBP4 FROL
NAa=ALr, FLT7 Y RF=2A43 028 L Cids
IRZHAE AL Twb, 2 o3 Yamamoto
5% D Ps. aeruginosa DL TIr» 725EHR L BT W

B, CODL)HRLOBRHIIARHETH 51, EHO
TER S R ER D H B L EZ HMIZ, LIZIZP

CERLDY NIV EEAVHES R TVWL I LY
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Summary

In methicillin contained hypertonic inducing media, 14 strains of L-forms were induced from 18
Staphylococcus aureus strains. ~ Comparative tests were performed with stable L-forms and intact parent
bacterial strains. Resistance to the drugs disturbing cell-wall-formation increased in both stable and un-
stable L-forms, on the other hand, inhibitory effect of the drugs distubing the cytoplamic protein synth-
esis was not similar to the case of L-forms. SDS-PAGE analysis of structural protein detected a re-
markable difference between L-forms and intact cells.  This fact indicate the fact that the structural
component and or metabolism of L-forms are not the same one as those in their parent intact cells. In
spite of the successful antibody induction no pathogenicity or protective effect was proved by L-forms.
Concerning in vivo induction of L-forms, methicillin could readily induce L-forms in the intact cocci in-
oculated mice. However, isolated L-forms on L-form media, or the depleted methicillin did not suec-
ceed the passage generation on to the artificial media. ~ Staphylococcal stable L-forms participated a
peculiar role in adjuvant-induced arthritis in rats. =~ When the stable L-forms cells were inoculated
with Freund’s incomplete adjuvant into a rat foot-pad, it caused an atypical adjuvant-induced arthritis
lacking in secondary inflamation, while the intact cocci, instead, made typical double peaked arthritis.
By this result it is suggested that stable L-forms cells may harbour a special biological response modi-
fier substance.



