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B Lysozyme OEBRM=v FrFv v « va v 7 T58RE

A B IR E—
$F ) - RRBFER

(FBfn 45 42 3 A 28 HZM)

77 ARRMME®, Fo endotoxin K X2 THFERI
h 5 bacteremic shock % %\ i endotoxin shock (%,
HaxoRMBEBRNEL T/ bbb, BOREDY, BE
HET?, GRETY, RERECHEELWREXERL,
hemodynamic 7cZ8{bd f£72 5 &Y 7 L I & K D col-
lapse i X b A£G ZILICES L 5, & D shock RAE
i, BEREHRBEMSCAPHEE A ShTH Y, RE,
BE, TESIOMLEAERROFREL 2T W%
59, endotoxin shock D RBEIEREL, Fhicx+Ts4
B BEEC OV TR EH LM TRV, LHL ST AR
HEEIBEL Y CSEHEEL TV 50T, EEEHED
#{bic X o Tix, endotoxin AifgEE, T7/ci>b intesti-
nal barrier #*%&BT % L Z x b h, 2> TEEKR
endotoxemia I L X 5 LT HA DB B EE % £
BLTWDZEMHETESRDY,, TFE, MERR
5 phagocytic 7eBERED L & REB R, —HOEE
RGEELTELALNRTRTE Y, RYomBCETS
MRy N TORER, L0 BRBEIECHEBRO
MBI 120FH Y ® 5 2TV 59, AOKI 5388,
endotoxin B EEOBMC T, FF, BOMBARMK
Z, BkrfE s e 7Y v endotoxin R h BT X
SIRUTHELTY 5 & & %, BEMGHETRED TS
b, bt Salmonella typhosa i xt3 % BRH
fkis X OFith»t endotoxin BEKAWMCET T 5 &
##EL, = shock & Immune mechanism DB 5-
PHEL TV 3, BRPLCHT5HREAEEOERD 12
r#E2ZHNTVS Lysozyme 3, JIE%IZL», b b
By O ML /W H IS RH & FLEMING LIk %
D in vitro WEIEA, LR 77 +BHEC T 5
NS DAAK XD HFFE X I T X, Exogenous i
b L7 Lysozyme i3, #4{koD phagocytosis % H b,
¥te, HihrftoBEET 5 REBERCESVT, £0
BRERGY RS - RETH L AERBSR T 5™,
AFTHBMTD, e BRBEHSREH L Lysozyme ©
AEAECHTAEREY L LR L & A, Staphylococ-
cus aureus, Diplococcus pneumoniae, Clostridium
tetani W xf L TiX, in vitro Tz A EHEERERZ
Wi b b3, in vivo O~ v RERIIERIE T ¥
WTHL O ERAMRELRL, & & Clletani BRYSE

CRLTHRENELLC L 2R, 4 E %, Shigelle
flexneri 7 ¥ 7 5 AEHEBAME 2 SR X e endo-
toxin (lipopolysaccharide) % F\:, zhbic X b HHR
X #7-%EEBY endotoxin shock FEext$ % sk Lyso-
zyme ODEBLYRHLILCER BELVEAPRERDL
NicoTCHET 3,
REMEEFE

1. {EAX#|% L Endotoxin

Lysozyme 3, & b fafgss 6 hhH - B8 UrcoRis s
KT, KK § ¥y +FHThHY, REFLLTI V=Y
FREHET B, 0 1mg(H{f) 1%, Micrococcus lyso-
deikticus HHBE L L TERNILEHES T X b BFEE
A PET S L ¥, Lysozyme Z¥fR (Ey & - e
Yy VvF—a) O LO0mg ctiYT5EEYED, REES
w7 VL, ER=x 7 —AETHEEIN e b - F Y
<.-rre7y vEREEK 3§ Fy+5) Y, £EARK
¥R LTl Lo Endoxin (%, Difco HBUBRFERE
KT, UToRBOERPEBRAERCESLUTHY
7o

(1) BOIVIN o trichloracetic acid ¥ CHRHM L=
endotoxin :

Difco code 3920 Lipopolysaccharide E.coli 026 B 6

Difco code 3998 Lipopolysaccharide S. typhimurium.

Difco code 3105 Lipopolysaccharide S.enteritidis

Difco code 3107 Lipopolysaccharide S. flexneri

(2) WESTPHAL o phenol s THRE L7 en-
dotoxin :

Difco code 3126 Lipopolysaccharide S.enteritidis

Difco code 3128 Lipopolysaccharide S. flexneri

2. . F%B#Y endotoxin shock

fAE 250~300g ©» FY Vv R#ET v + 30 E%x 10
PL¥o 3 BHiC 1 B, HEBRi, Lysozyme 300 mg/kg/
day(# 75mg/Z v MH), 1EHEEAEERES LD,
Lysozyme 100 mg/kg/day (# 25mg/7 v +/H), 3 H
MBSO 2B L L, b0 1FHINREL LT
ABAEK YRS Lico BREH B L R4BHER,
Salmonella enteritidis @ endotoxin(Difco code 3126)
10 mg/kg ##MIRAE 1 E#S Uictk, 24K OEET
B AHIE Lo
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3. <7 XXEA) endotoxin shock

(1) #E4 o endotoxin Bicxf¥+% Lysozyme Fij#¥
B fhE 16~18g o dd Flfi~ v A 360 L%
HHT2, ERIZs5v Y — K43, F1vy —Xik
Salmonella enteritidis endotoxin(Difco 3105) -3
% Lysozyme %8 %, #8523V — XL Salmonella
typhimurium endotoxin (Difco code 3998) =3 %
ZRE, FI3
(Difco code 3920) iR T AR FE %, HF4>V —Xik
Shigella flexneri endotoxin (Difco code 3107)iz %35
B %, $#£5 Y — X% Shigella flexneri endotoxin
(Difco code 3128) it B uhR %, Th LR Lico
£V =K% 60~90 IED<v A% AT, 10 D
6~9 T 41, endotoxin o 3EFEHABIC X, Th
Zhizo & Lysozyme #5585k X ONREE (EHAH
KERCIRES w7 Y vBE) 35 Tl ERFE
4, Lysozyme 75mg/kg/H (# 1.5mg/~v A/H), 3
BER A8 Lictk, 4 F#H B endotoxin 12, 24,
48 Rvt 96 mg/kg wHEREA BE, Dtk 72 B E T
EFEERBE L THREHE L,

(2) FAE#EE5EK X 5% E : Lysozyme-endotoxin
incubation mixture #¥5.59284 : Salmonella enteritidis,

Y — A% Escherichia coli endotoxin

Salmonella typhimurium ¥} X % E.coli ® 4 endoto-
xin 04 EAEAKBREHK (BB :2.5 5, 10mg/ml)
L, Lysozyme 125mg/ml ¢+ > %A BESL, 37C
60 FREBMER, Fo0 0.2ml/<=v 2 MK 1 G
5L, DItk 72 Bl CARTERBIE L,

(8) Lysozyme H/NE%hE : S. flexneri endotoxin
shock &t LT~ D ED Lysozyme %5 Ui
o, RE-RICHEEZRDB DI, AEH 16~18g D
dd R~ R 60 WEHER T2, Zhk 10 L326 iF
vy, Lysozyme o £ fE# 584 3 ARMEMEEAE
535, #5812 2.5 5 10, 25 50mg/kg/H& L
Foo BRHCIEST 4 BeR#, S. flexneri endotoxin (Difco
code 3107) 48 mg/kg # 1 [EEKEARHE- L, DItk 72 BF
fMECy ADAFEEBE Lico B R BBL LT
Lysozyme oy b icABAEK Y S Lic,

® B # R

1. S 2B endotoxin shock

S. enteritidis endotoxin 10 mg/kg %, J v FiIRA
1 E#E LicBA OFETERIL 80% (10 Bk 8 TLFEL:)
Thot, k= A endotoxin {4 4 KfEIATc, Lyso-
zyme 300 mg/kg % 1 BBEALES LcRETIL, EER
30%, endotoxin W&t 2 HAijA> &, Lysozyme 100 mg/
kg/El % 3 HEMEEEAERE LTI ET R 40% T

, B Lysozyme o R A RD LN (E

Table 1. Effect of lysozyme pretreatment on
shock lethality to S.enteritidis endoto-
xin (rats)

Lysozyme Mortality

S. enteritidis pretreatment

endotoxin (Dose x day) lr;;tEddwd—/—r;t—%;__
10mg/kg, Lv. 300me/kexl 310 20
10mg/kg, 1.v. 100me/kex3 -y 40
10mg/kg, I.V. Saline Control) ‘ 8/10 | 80

Table 2. Effect of lysozyme pretreatment on
shock lethality to various endotoxins

(mouse)
Endotoxins Lysozyme ‘ Mortality
i IR pretreatment Y
Derived ‘ Dosage mg/kggé(ays) mice died/, %
strain (I. P. inj.) L.P. inj ‘mlce used| 7@
I Lysozyme 2/10 20
24mg/kg Siline(cont.) | 9/10 | 90
i | Lysozyme i 7/10 70
. enteritidis 48 mg/kg| Saline(cont.) | 10710 | 100
Lysozyme i 9/10 90
96 mg/kg Saline(cont.) | 10/10 ‘100
12 " Lysozyme 3/10 | 30
. ‘ ' Saline(cont.) 2/10 20
S. typhi- 24 o, | Lysozyme 2/10 | 20
murium | Saline(cont.) 4/10 40
8 i Lysozyme 2/10 20
| Saline(cont.) |  8/10 80
12 n Lysozyme | 2/10 1 20
. Saline(cont.) 4/10 40
. Lysozyme 9/10 90
E.coli 124 " | giline(cont.)| 9/10 | 90
8 Lysozyme 9/10 90
| Saline(cont.) 10/10 | 100
. Lysozyme 1/10 ‘ 10
24 n ' G.G. (cont.) 5/10 | 50
- Saline(cont.) 4/10 | 40
S. flexneri , Lysozyme | 1/10 | 10
(Boivin 48 n ' G.G.(cont.) i 9/10 ‘ 90
type) ' Saline(cont.) | 8/10 | 80
Lysozyme .+ 10/10 ‘ 100
96 ©#  G.G. (cont.) ‘ 10/10 | 100
Saline{cont.) | 10/10 | 100
Lysozyme 4/10 40
24 n G.G.(cont.) | 7710 | 70
Saline(cont.) | 6/10 | 60
S. flexneri | Lysozyme | 4/10 © 40
(Westphal 48 # @ G.G. (cont.) i 6/10 | 60
type) . Saline(cont.) | 7/10 | 70
" "Lysozyme \ 10/10 | 100
196 # ' G.G. (cont.) 8/10 1 80
i Saline(cont.) | 10/10 | 100
1), = DA, 300mg/kg & 1ulfik 5 Lickf e, =

x 100 mg/kg/H3° 2 3 HETHEHE L

BEGDRCAEEDOEIRL NI,

BE LT
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Fig.l (I~(5) Effect of Lysozyme
pretreatment (75™8/kgx 3days)
ox lethalily to varying
doses of endotoxins.

(1) S.ENTERITIDIS ENDOTOXIN

100+
o~ Saline
=
X
é, Lysozyme
L s L L
24 48 26 md1kg
Endotoxin coses ("¥/ke.l.P)
(2)  S.TYPHI-MURIUM ENDOTOXIN
100+
.-0
z -
=- -
: Saline
R r
50
’,D
ﬂ"’
Lysozyme
P SR T U S
24 48 98 mg/kg
Endotoxin doses (mg/kg.l.P.)
(3) E.COLI ENDOTOXIN
100 Saline
Lysozyme
2z
®
b4
-]
=
* 5ot
" N " . P
24 48 96 mg kg

Endotoxin doses 'mg kg.l.P.)

- 2. T AREH endotoxin shock

(1) M4 endotoxin AEYHEEHCEE L
A® Lysozyme Fi#5 1 X 2% %R

K2R TERD, TR 80~90% 75 X5k
endotoxin AR (48 mg/kg F7 iz FNLTF) ©H LT
%, E.coli DX\ endoxin shock 3E iz i
LT#%, Lysozyme 75 mg/kg/H 3 E##5ic & b, 3E
TRIL 10~20% EDT5Z &L atbdot,

(4) S.FLEXNERI ENDOTOXIN
(BOIVIN)

:oo\-
- Scline
3 sop
Lysozyme
24 48 * ' 9‘5 mg kg
Endotoxin doses (mg kg.I.P..
(5) S.FLEXNERI ENDOTOXIN
(WESTPHAL)
100}
+ % 1g
> J
£ L
t
s L
=
w 50+

Lysozyme

24 48 96 mg/kg

Endotoxin doses (mg/kg.l.P.)

i) S.enteritidis endotoxin shock : endotoxin 24
mg/kg FEBEARICEE LBE D~ AFETRIT 90%
(10 =y 4 TLFET) T Bo7tcht, endotoxin #E5 2 H
AT X b Lysozyme 75 mg/kg % 3 HRE#E LB T3,
FEEX 20% 2780, ELWEBHREOS B Z L s>
7o ¥ 7o endotoxin 48 mg/kg MEBHLE TI1X, ~w A
FELEK 100% THo1Ad, Lysozyme #rh52 X b Thnt
70% W4 Uiz, Endotoxin 96 mg/kg #¥58f T L%
TR 100% T, Lysozyme Fi#i 512 X o Td Fhit
90% WA Licic+ ¥\, =it endotoxin doses
& Lysozyme ZhR & DBIRIZR 1-(1) i3,

ii) S.typhi-murium endotoxin shock : endotoxin
12mg/kg ¥ X0 24 mg/kg FBAKSE T, < v AFE
RizThEh 20%, 40% w3+ ¥ 7t\, 48 mg/kg 5
TIE~v Y RAFETRIT 80% & L ich, Lysozyme 75
mg/kg/H 3 BFTHRE L D Z DIETERIT 20% A L
TELOBRGHREL W 7, Endotoxin L Lyso
zyme 2R & OBIFRIZR 1-(2) &iRT,

iii) E.coli endotoxin shock : \»-*}L ® endotoxin
ARcxt3+5 shock &wouTd, Lysozyme {ij#4ic
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X BB TR D Tz 7ofd endotoxin 12 mg/
kg BB\ TIEER 40% ThHhot-DHt Lysozyme Fi
BEIZ XD 20% H 4 Lo Endoxin o dose-res-
ponse BAfRITN 1-(3) wRTH

iv) S. flexneri endotoxin shock : BOIVIN trichlor
® acetic acid ¥ ¢34 L /= endotoxin (Difco code
3107) % 24mg/kg [EEAEYS LIcBE, 72 REHAOD
~v AR, NBRE GEAEKRECESIRTY Y
AALE) 3\~ T 40~50% TH-otch’, Lysozyme RijH
EBTIIEER 10% & /Do ¥ 7z, endotoxin 48
mg/kg Tik, WBREOIFTERI 80~90% & LD
R L, Lysozyme §iji 5B TIXRTE 10% THH, &
LWBEH IR %R L, 7c3s endotoxin 96 mg/kg T
Lysozyme fij#¢ 51 X 5IETROBMAIZEDH Th
5 DOBIFRIZ K 1-(4) iR WESTPHAL o> phenol
H#CF% L7~ endotoxin (Difco code 3128) o 24~48
mg/kg DREATEGDOBE, WBHE GEAEK X
B e 7Y VETLE) TR, <V AETR 60~70% T
BoleDITL L, Lysozyme §ift& Cixthat 40% &
Y, HEOETHRGHEINR D b h iz, Endotoxin
doses rFET-ROBIFRILK 1-(5) R T,

(2) Endotoxin r Lysozyme X o [RIB¥5-E8

£ZFEEE D endotoxin B —EEE D Lysozyme (125
mg/ml) »REAEPNT 37°C 60 4 incubate L7c#§, =
W=y ARERCEES L, TORERERDIHERIT
FE I3 RIR LT, S.enteritidis endotoxin ¢» 5mg/ml &
Eod o 0.2ml #45 (24 mg/kg HEMEY) Licwy A
TiX, FETEN 70% THDOlDiz, Z 0 endotoxin %
Lysozyme & 3LCBA& LTHRE LIBAE TIXETRIX
30% A L, Lysozyme OHBERIEAMNS 2 Lt

Table 3. Effect of lysozyme on endotoxins

Endotoxin-Lysozyme Mixture

Endotoxin Mixture Mortality
derivative Lysozyme injected :

Strain (mg/ml ( mll/ mouse died/ | o

(mg/ml. mix.) mix.) mouse) mouse used
2.5 125 0.2 1/10 10
2.5 — 0.2 2/10 20
S. 5 125 0.2 3/10 30
enteritidis| 5 — 0.2 7/10 70
10 125 0.2 4/10 40
10 — 0.2 5/10 50
2.5 125 0.2 0/10 0
S. typhi- 2.5 — 0.2 1/10 10
murium| 5 125 0.2 1/10 10
5 — 0.2 4/10 40
2.5 125 0.2 0/10 0
2.5 — 0.2 2/10 20
. 5 125 0.0 1/10 10
E.coli | 3 = 0.2 6;10 60
10 125 0.2 3/10 30
10 — 0.2 6/10 60

FIG.2 DOSE-RESPONSE RELATINSHIP (MOUSE)
S.FLEXNERI ENDOTOXIN: 48mg/
(BOIVIN)
100

% Mortality
@
S
°

5 10

2.5 25 50 kg d
(0.05 0.1 0.2 0.5 e mevse.

1 mg/mouse. day)

Dose of Lysozyms, L.P.Inj.

7e35, 37°C 60 4%, A:FEEiERrR T incubate L 7= en-
dotoxin » 10mg/ml % 0.2ml #'45 (48 mg/kg #45
) TiE, FETXR 50% % Lichd, intact /g endo-
toxin TIEFEK 2ITALNS X 5 Ik 48 mg/kg 5 CRT
R 100% THhotcZ e2bExT, 37°C 60 FuET,
F o toxicity NRRHWETT DO TR e Bbh b,
S. typhi-murium endotoxin T3 X fEEE (endotoxin D
Z 5mg/ml, 0.2ml #5) TR 40% THokD
1z, Endotoxin-Lysozyme Mixture T ' 10%
T LTI & 0 endotoxin Ti¥, 37°C 60 & /LER
12X % endotoxin THHEFDEBNRMIHIITL A & &b
nic\wv X 5 THoto, E.coli endotoxin T, 5mg/ml,
0.2ml #H5FHOMRE: 2dmg/kg HH5 I HY) T, 3
=K 60% THot-Diz, Endotoxin-Lysozyme Mixture
BEFHTIIIEER 10% Lich, Lysozyme wid#zh
BB bR, & endotoxin D4, 37°C 60 4
MBI X BHIOETRALI,

(3) Lysozyme B/NERHE

S. flexneri endotoxin (Difco code 3107) o 48 mg/
kg MEREAH S X b BBT5 < v A Shock FEGELCXR
80~90%) L, &MEFAE D Lysozyme % 3 A
BT L Lick £ D Dose-sesponse M#1ZX 2R L
to ThMBBL A X 5 1T single dose & LT 5mg/
kg/A oz Thll ko Lysozyme & T, & o endoto-
xin shock JERCX3 % FHZIRNZDO NI,

3. HEMR

Endotoxin shock & X A3ETCi, £ O KA, en-
dotoxin # &5 24 BT A D e, FEE LB
DEETIE, —HT, O S oo, RioEMER X o
mEE, FFoFEHELS o@mhrihbh, BETIRHE PR
FERCHEET, SECHEnE AL, BiX5 ol
HTHEARLPRE LTV 54, BB LB
FE Tl ote, BEFENTILOHORREY, Mg
DILE & Wil e b /NIRNSRED OB, KT
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FELWEHYRL, Kupffer fifan@Ekx L tic, Kb
DEFEEN L LN D, BETIIRE TN M2 & 5
h, BETbHOEYH»L) BDB, BTIHAREL
BB b ONCR & & &, 5o, B
5, ARMRREL ) ZLdbhic, BIBTRER
MREOBEN L LN, ZhbOFERT RiL endotoxin
OREE L BRI, WTRIERATERE b & 31
hyboxia DR L E 2 b, B HIENEEZIT X
5 Thot, ZhICR L, Lysozyme gijftbic X b £%
Lice v ADERTIE, EEFMANLZED L it
2, FRRFEECBETHY, kit 3 Kupffer ff
ol BARARLNRAM, 5o, Hilli s ORE
BRI, @A ERLRIHD,
* %

Endotoxin shock ¥, 7"5 A& 8 A #E D endo-
toxin T X D BRI HEEOBRPBETL L, ThiT
FL My _ATORBERE L I h T 5419, B
#, ThicT5BEKRNAE E LTz, BREE fi4
¥'H, corticoids s X O EIRRFIL & %, Bk
HECEACTHERTHZ XY, HREDT T W
Bo MILTTFHC, Fv bDTFT74FFv— ¥y
v 7R LT, BBY VF -2 v 2IERER
T R ERENTED I, SED, Ty PRIV Y A
FRAWCERET, HRRFCEREBS Lty endotoxin
shock iI® LTd, v B Lysozyme & FEi%hR %
Fdfe s LIZFERE G, & b r-Globulin E TIZHHR
Dotz LB KT, =D Lysozyme o & B i34
BWirdbnLELOLND, ZDERT, Lysozyme p%
o R7c % endotoxin shock iz xf LT, [E#EiC pro-
tective effect /R L7, D i, Lysozyme 33,
¥E DM Lipopolysaccharide 4 ey & A IEH
DO DOTRILVIEEZRLTW B, WOES, en-
dotoxin-lysozyme mixture <=v AR LE L& &
&b, Lysozyme [HBRIEANBDORI L L,
it Lysozyme HEH Db D in vitro HEFRER LD
2, HBVIXEE S Lysozyme 23L& FELTO in
vitro HERIEA IO IMIE L Vo Lysozyme 4
BREIREBEL MR IR TRV, Thrfilgio
Lysosome fR#E LT\ 5 = &9, phagocytosis i ff
e THL B T5 2 & 431719, Lysozyme 234D
BRI EEE#EY O E RRE LT\ %,

* ]

v MRS, O, R L7 Lysozyme & T,
T YV AR IVT v b DHEEM endotoxin shock & xf -3
6%%%%'\'7‘50

(1) =vRAEAVHEBRT, FETEH) 80~90% &

7£% X 5 7t endotoxemia ¥ LT, Lysozyme 75 mg/
kg/H 3EFIHRE Lic B A O T XKL, Salmonella
enteritidis endotoxemia & ¥ \» T 20%, Salmonella
typhi-murium endotoxemia & 33\ > T 20%, Shigella
flexneri endotoxemia IS\~ T 10% THH, »Th
FELOVLIETROBALXRD I, HRE LTHVe b
7-Globulin DO#j# 5 TIL, FEEROBAIIL A5 Rh
ot

(2) =w A E.coli endotoxemia &3 L T i,
Lysozyme B 5 Ch T HRETRDOBA L RD S DX
THot-p%, endotoxin % Lysozyme & {EA LT [HEE
BELBERIE, HLPRETRORDEBDI,

(3) Lysozyme HE-RIGH#ELS, ~v AD Shi-
gella flexneri endotoxemia &xt-3% Lysozyme o 5
NEF) B S mg/kg/H (HRRKRE)THY, Thilk
DR ERBT B TEAZRCECROBA) AL i,

(4) v v ZRVAHERICE\TD, HEFC endo-
toxemia %3 % Lysozyme DZjRNH L DB RIS,

X ik
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PROTECTIVE EFFECT OF PLACENTAL LYSOZYME
ON ENDOTOXIN SHOCK

Tapakazu Suvama and Ken-icHr Izaka
Central Laboratory, Midori Jyuji Company

Lysozyme preparation extracted from human placenta was evaluated for ability to influence shock
lethality induced by various gram-negative bacterial endotoxins.

(1) Experimental endotoxemia were produced in male mice by the intraperitoneal injection of bac-
terial lipopolysaccharides in such amounts that 80 to 90% of mortality was caused in the control group
(without lysozyme treatment). The pretreatment of lysozyme (75 mg/kg/day for 3days, intramuscu-
larly injections) reduced the mortality level to 20% in Salmonella enteritidis endotoxemia, to 20% in
Salmonella typhi-murium endotoxemia, and to 10% in Shigella flexneri endotoxemia. Whereas the pre-
treatment of human gamma globulin did not alleviate the mortality induced by these endotoxins.

(2) While the lysozyme reduced the toxicity of E.coli endotoxin in vilro, pretreatment of mice
with lysozyme did not significantly influence shock lethality, only reducing the mortality level to 20%
when non-treated group showed 40% of mortality.

(3) Minimum effective dose of lysozyme against S. flexneri endotoxin shock in mice was found to
'be approximately 5mg/kg intramuscular injection from the result of dose-response relationship.

(4) Rat endotoxemia was also protected by lysozyme pretreatment.

The results obtained here may implicate a role for lysozyme in the physiological defense against
endotoxemia.



