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Abstract

A total of 70 colonies were isolated from the Korean human milk samples on the BCP plate count agar. These LAB iso-
lates were subcultured in 10% reconstituted skim milk, and two strain thereof were finally selected for their highest acid
productions. These strains were identified as Enterococcus faecium based on 16S rDNA sequencing data, named as Entero-
coccus faecium KHM-11. Sugar utilization of E. faecium KHM-11 was investigated by API 50CH kat, and 19 different sug-
ars including D-arabinose, L-arabinose, galactose, D-glucose, D-fructose, and D-mannose were utilized. For fermentation
profiles, a yogurt inoculated by E. faecium KHM-11 after 15 hour, reached at pH 4.09, titratable acidity at 1.10% and aver-
age viable counts 1.30x10° CFU/mL. Effects.of the administration of yogurt 0.5% of piglet diet to piglets were investigated
for growth rate, analysis of blood and incidence of diarrhea. 24 heads of piglets were divided into two groups: the experi-

“mental and the control of 12 animals each. The average growth rate in the yogurt-fed group was higher for 21.67%, com-
pared with control (p<0.05). There were no differences in the concentrations of blood glucose, cholesterol, albumin and
globulin between the two treatments. Incidence of diarrhea was no in pigs fed yogurt as compare to control.

Key words : Enterococcus faecium, sugar utilization, average growth rate, diarrhea
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aaHo|n, 1373 Al fr1SAs AEstet ok
Aol & AlgAVMAIEA AAEIL T (Maeng er al,
1987).

oyl w2 J3lA17] Ao 98 9§ AR o]
FAkte] 28l 23] AL, peptones, peptides, 3~ 1|

SNER T FEAAEC] AT oA &t Ao
£50] AFjo] A Rt AR 2] FavH A
A= 7t 7159 oy A Astle] By} £
& 5 oAl B9 S8 Eot ok B uskkDeeth
and Tamine, 1981). f2HT &/ 3= ol 79
3 o] AEele AU #F0] VA=Y sEES] e
S ek AlRY oSS woFT Bl e A
oz wusly Qo fUEE WEE PP FA4E ©
AAFVIL Staphylococcus aureus®l] 23l enterotoxin®] AY




Enterococcus faecium KHM-11£€ 0|25t @

T2E 207t Ak=8

S JAIA 71 A} oHl(Hale and Newton, 1979)3} 3
del 4 B A FAES A e Re=
HAEIL UTHOlsson, 1961). XA P de] 2 Hlojd
ofd 7159 Aglr|del MAEHA He AATe &7
& = 4% 32 wet gan e FEoEE If
Folu offr Foll HetA He ARy A3l wet
B2 92 veth a8y FYF 1% 71591 A
5 Aol A2 e vAEY SR = 2 W
7} gl Aol dwbdoltt(Muralidhara ef al., 1977).
TARre] e 2 Aol B, 7, X/ T
= o)&sh=H|, B dAFdAle A7k d=el 30 =
FEFE S 288t F2E e o8-8}

o RTEEZ AZFNL, ol F 45 B A=) F
A3t} A8 ALY PIHE G Fohrmn
2 A& Sasisich
ME R U
fitEel 22

Eie @Al A Akeze]delA A73SE =] At
2 3040 2 HE HI AL FFF -21°C Y=l
HEIPHA AZHol| ARS-3IATE A Bl X]Q] BCP plate
count agar(Eiken Chemical Co. Ltd., Japan)E AFE-&F
AhEo 2 == 7070 dFE 1R} At E2f5k
ok 1A 229 7009 §AHES 10%((wlv) SFAER]Go
Al BieFstal AHYAdSe] pH 4.5 o3k 71 <=3k 27
(21-3, 22-2)8] fihtE 2} sl Aol ARE-3FHT

SAlFO| EX

Bag 20(21-3, 22-2)2] SARFLS 16S 1DNA G714
o 7|Z3F EAHASEFHE B4 o83l 88 A
AlSIAH. F T79) 16S IDNAY AMEEAS $13l DNeasy
Tissue Kit(Qiagen, Valencia, USA)E ©|83ld A7) #5F
ZHE genomic DNAE 53 3 universal primer$!
27F(5'-GAGTTTGATCCTGGCTCAG-3") primer®}, 1512R
5'-AGAAAGGAGGTGATCCAGCC-3") primer(Johnson,
1994; Lane, 1991)E ©]&3}td PCR(Gene Amp PCR
System 2700, AB Applied Biosystem, Singapore)E <~%J
3lFA . PCR ¥H2-& 96°C, 28-7F ¥he-3F t}8 96°C,
denaturation 105, 50°C, annealing 53, 60°C, extension 4
& 253] vkE-st3, 60°Col|A] 287} final extensions 2
A8t T PCRE FZ3H 16S rDNAE PCR product
purification kit(Qiagen, Valencia, USA)E AR2-3}e] A A3k
2 sequencing B30l o] 8319 T A7 IME AL Genetic
analyzer 377(Perkin-Elmer, USA)S AFE-3}3 o™ E7)A
deo] B8 CLUSTALW X2 13 (Thompson ef al., 1994)
2 PHYLIP = 73 (Felsenstein, 1993)2 A}&-3}59).

AEl|| Ojkf= 5 205

S 0|3Y =AL |
228 270(21-3, 22-2)9] fakTe] AEA HEEAHL
API 50CH kit(bioMerieux, France)S AF8-3l 21381

t}. 5= modified BCP broth(yeast extract 2.5 g, Beef

extract 5 g, Glucose 2 g, Tween80 1 g, L-cystein 0.1 g,
Bromcresol purple 0.04 g, D.W 1 L)o|A] 37914 247t
At & A4y gt dAE Irsial & o84
Aol dested API 50CH system®l] 53l A5
% ax|zkoll BRI M) WEE B ol8Ae f, B2 B
skt

o:rl.g E Q_I I=IA-I

QFEE WEEAL pH, ABNE, FAHTE 34
7+ Ao 7 15A177HA) 243819 Y. pH= pH meter(Dual
pH meter Model 740, Istek Inc., Korea)Z =43+ 1, AF
T 0](1983)9] Rl ‘I}fq‘ A3, e E
ool AR FAste] {4k BiX] BCP plate count
agar(Eiken Chemical Co. Ltd., Japan)d] HZ3F & BT
HEPH O 2 37°Coll ] 48417 vkl o)l dAJH colony
T2 =33t CFUMLE YERJATH®], 1983).

RTEE g50{0f = ARF AR
AFSEA ]ﬁé% 37193t AE 3537 3 o]i3t AlE A
AFAF3 A=A A-ZAIATY AT 279 8
TEE 05%w/iw) 3972 W] 259 1252 &)
A AFAEL 457 FEIHL Als = FAIRE 5
& Y3 FHAE 0, 25 450 SASHTH AL ¢
o= /ﬂﬂ:r“i 574 A AQF st €%, SdLHE,
otrim MRS ELISA Kit(Diasys, German)S AR5l &
A8t %i%ﬂ% FERZ M dFY ghE WA =
HXE ATt Aot thETHe ASHske T
testE ©]83td 5% F=EolA Y4 S AAEITH

Azl dASY AL
Aol Arks AlR7IRE 47 Bt BT 8T EE
TojTell st wid obxl, A, Aol B

A3 o ng
sitel 22| 53
Fare) Bt 309 AR B BhRERY F

78“}04 %ﬂ%ﬂ‘ﬂd o 43]] -4’3‘4‘5‘} BCP plate count agars
FAHE 107hY] #FE A £
“}?\it} 22} é_‘ﬂéf?_ 10% AR Fol A wfksted A
Al 7} ks 3k 270(21-3, 22-2)9] SAHAS Adslga,
16S 1IDNA 7|MEE #A48t EXAITERTEU W
Ho g FFEAS AAEIT 16S tDNA E714 G ¢
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Table 1. Levels of 16S rDNA sequence similarity for strains 21-3 and 22-2, the type strains of some Enterococcus species and rep-
resentatives some other related taxa

Similarity (%)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Strains

1 Strains 21-3 & 22-2

2 Enterococcus faecium DSM 204777 99.9
- 3 Enterococcus durans DSM 206337 99.7 99.6
4 Enterococcus hirae DSM 20160* 99.5 99.6 99.7
5 Enterococcus mundtii ATCC 431867 99.0 99.1 99.3 99.3

6 Enterococcus malodoratus ATCC 43197°  98.4 98.5 98.7 98.7 98.5
7 Enterococcus raffinosus NCIMB 129017  98.4 98.5 98.7 98.7 98.5 99.7

8 Enterococcus avium NCFB 23697 08.5 98.6 98.7 98.8 98.5 99.4 99.6
9 Enterococcus pseudoavium NCFB 21387 984 98.4 98.7 98.6 98.2 99.4 99.4 99.3
10 Enterococcus dispar NCIMB 13000* 975975976 975971974973 97.1 974
- 11 Enterococcus flavescens NCIMB 13226°  97.8 97.8 97.9 97.8 97.5 98.7 98.6 98.4 98.7 97.6
12 Enterococcus cecorum NCFB 26747 94.9 95.0 95.0 95.2 94.7 95.7 95.8 95.7 95.6 95.1 96.2
13 Enterococcus saccharolyticus NCFB 25947 96.7 96.8 96.8 96.9 96.7 96.9 96.9 96.8 96.8 96.9 97.9 95.5
14 Enterococcus faecalis JCM 5803 96.1 96.2 96.1 96.1 96.0 95.6 95.5 95.6 95.6 95.2 95.8 93.8 96.4
15 Carnobacterium divergens NCDO 27637 93.6 93.6 93.6 93.5 93.5 93.8 93.8 93.6 93.5 93.5 93.6 93.2 93.3 92.7
16 Lactococcus lactis ATCC 194357 87.2 87.4 87.6 87.7 87.4 87.6 88.4 88.3 88.4 88.5 88.0 87.9 87.3 86.7 86.5
17 Staphylococcus aureus ATCC 12600" 89.5 89.6 89.7 89.7 89.7 90.0 90.2 89.9 90.1 89.8 90.1 89.2 89.2 89.4 89.1 83.1
- 18 Lactobacillus delbrueckii JCM 10027 87.2 87.3 87.1 87.1 87.1 87.4 87.5 87.4 87.5 87.4 87.3 87.0 87.4 87.0 86.0 85.3 85.6

19 Escherichia coli 712716 774 775 771 769 77.0 77.5 77.6 77.7 71.3 77.2 76.7 782 77.0 76.3 78.5 77.6

Strains 21-3 & 22-2

Enterococcus faecium DSM 204771 (AJ276355)
Enterococcus durans DSM 206337 (AJ276354)
Enterococcus hirae DSM 20160' (AJ276356)
Enterococcus mundtii ATCC 431867 (AF061013)
—|  Enterococcus malodoratus ATCC 43197" (AF061012)
Enterococcus raffinosus NCIMB 129017 (Y18296)
Enterococcus avium NCFB 23697 (Y18274) |
Enterococcus pseudoavium NCFB 21387 (Y18356)
Enterococcus asini DSM 114927 (Y11621)
—— Enterococcus dispar NCIMB 130007 (Y18358)
‘! Enterococcus casseliflavus NCIMB 114497 (Y18161)

Enterococcus flavescens NCIMB 132267 (Y18295)

Enterococcus gallinarum NCFB 23137 (Y18160)

Enterococcus cecorum NCFB 26747 (Y18355)
Enterococcus columbae NCIMB 130137 (Y18275)

A1 Enterococcus saccharolyticus NCFB 25947 (Y18357)
Enterococcus sulfureus NCIMB 131177 (Y18341)

Enterococcus faecalis JCM 58037 (AB012212)

Enterococcus solitarius NCIMB 129027 (Y18338)
Carnobacterium divergens NCDO 27637 (X54270)
Lactococeus lactis ATCC 194357 (M58837)
Streptococcus pyogenes JCM 56747 (AB023575)
Staphylococcus aureus ATCC 126007 (D83357)

Bacillus subtilis NCDO 1769T (X60646)

Lactobacillus delbrueckii JCM 10027 (AB007908)

[ |

Escherichia coli (V00348)
0.01

Fig. 1. Phylogenetic tree based on 16S rDNA sequences showing the positions of strains 21-3 and 22-2, the type strains of some
Enterococcus species and the representatives of some other related taxa. Scale bar represents 0.01 substitutions per nucle-
otide position.
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& F55R A, A¥ EF vhe) w2139 22-
= 1,516 bp =Z71¢] FYU3 16S 1DNA F7MEE /1A
I A #e2lE V9] AT Table 13} Fig. 134 2
°] 16S 1DNA @7|X g0l 7|%35 EAAITEFEZ &4
| Enterococcus <(genus)oll &£3t= TFFZXA] Entero-
coccus faecium, E. durans, E. hirae, E. mundtiis X 3}5}
< AEH 254 7P ke A BAE RAF
t}. £3] 99.9%2] 16S rDNA AFA O 22X Enterococcus
faecium DSM 204778 EZEFZ] 714 B& A58A
g HoF= 2 SAHUY. 549 O E. faecium
KHM-112 H93s9c}

E. faeciume lactic acid bacteria®l] £3h= AT o 2 A]
Orla-Jensen®| 19193 ¥H O 2 HE XS Eels15.0H, A
g 3 59 Al EAsle ToE ERHA Ut
E. faecium®| ¥ A= Ha®l Cha(1994), Kang®} Mah
(1993), Lim(2005)°] 373 E2E FHIS= bacteriocin
< A7l B udtHnh =3k A AAAEo 2 A5
of fake) AT MY dREe) AR 2 3L
AAATE g0l o] THFTEY ARHHAZE Bol
AL Qe AR R dHA T Maeng et al., 1989).

Enterococcus faecium KHM-112| & 0|84

22l A8 E. faecium KHM-11-8 4959 BlF38}E-0]
HrE API kit ARSSt 2 HHE EAS A3 A
Table 22} 2t} E. faecium KHM-11-S Table 204 H+
npe} ol F 4959 J = D-arabinose, L-arabinose,
galactose, D-glucose, D-fructose, D-mannose 5= H|E$H
19579 B AES o]83= BBEEA] e Aoz F
A= ATt

STEES WE &4

Fig. 25 E. faecium KHM-110] LEEARS 158)7H52}
HjeFslaA 3x2F THE o2 pHE Vel Ao|th. pHY W
3= 48 AR de 6.60010 04 6X7F BATR] F45
3] YobA] 459013131, 6A17F o] FHE = Suks)A LolA
A AITHAI= 4.30, 12A7HAIE 4.16, 1SAI7HAIE 4.092
VBT Fig. 32 237 F I Wske bd
AR m= 0.20%°1.04 6A17F AR F43] F718)
0.88%°|U1L, 6X]7F o|FRE|= ASHA F78kd A7t
AE 0.98%, 12X 7THIE 1.06%, 15A7HE 1.15%E
ISt $aay F HARSY H3le Figo 49 Yehd
vie} 2o} g A)F wie 7.0x10° CFU/mLo|glo ) 64
- e 1.6x10° CFU/MLIQ T, X7HR7 Adlg2 Z718}
o] 2.0x10° CFU/mLS 2 JERGI 0|3 o7l 7hAsiy
T} Bae®t Nam(2005y2 99 TH5 S 87=2E
o] W EAA AL EFHF(L. delbrueckii subsp.
bulgaricus LB12, S. salivarius subsp. thermophilus ST36)

Table 2. Carbohydrate fermentation patterns of Enterococcus
faecium KHM-11 isolated from Korean human milk

Enterococcus faecium
No. Carbohydrates fa

KHM-11

0  Control -

1 Glycerol -

2 Erythritol -

3 D-Arabinose -

4 L-Arabinose +

5 Ribose +

6 D-Xylose -

7  L-Xylose -

8 Adonitol -

9 B Methyl-xyloside -
10 Galactose +
11 D-Glucose +
12 D-Frutose +
13 D-Mannose +
14 L-Sorbose -
15 Rhamnose +
16  Dulcitol -
17 Inositol -
18 Mannitol +
19 Sorbitol -
20 o Methyl-D-mannoside +
21 o Methyl-D-glucoside -
22 N Acetyl glucosamine +
23  Amygdaline +
24 Arbutine +
25 Esculine -
26 Salicine +
27 Cellobiose +
28 Maltose +
29 Lactose +
30 Melibiose +
31 Saccharose +
32 Trehalose +
33 Inuline -
34 Melezitose -
35 D-Raffinose -
36  Amidon -
37  Glycogene -
38 Xylitol -
39 B Gentiobiose +
40  D-Turanose | -
41 D-Lyxose -
42  D-Tagatose +
43 D-Fucose -
44  L-Fucose | -
45 D-Arabitol -
46  L-Arabitol ;
47 Gluconate +
48 2 keto-gluconate -
49 5 keto-gluconate -
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Fig. 2. The changes of pH during fermentation of Enterococ-
cus faecium KHM-11 in 10% reconstituted skim milk.
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Fig. 3. The changes of titratable acidity during fermentation
of Enterococcus faecium KHM-11 in 10% reconsti-
tuted skim milk.
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Fig. 4. The changes of viable cell count during fermentatio of
Enterococcus faecium KMH-11 in 10% reconstituted
skim milk.
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Table 3. Growth rate after yogurt administration of 0.5%
during 4 weeks in piglet

Treatment
Item
Control  Yogurt (0.5%)

No. of Pigs 12 12
Starting average body weight (kg)  10.00 10.00
Final average body weight (kg) 24.66 27.84
Total gain (kg) 14.66 17.84
Improvement (%) 0 21.67
Gain weight (g)/Day 505.57 615.12
Improvement (%) 0 21.67
Standard deviation (0 day)” 10.00+0.41 10.00+0.79
Standard deviation (14 day)" " 17.96+£1.77  18.75+0.95
Standard deviation (28 day)” " 24.66+£1.32  27.84+1.25

PMean+S.D., *p<0.05.

ZE9] IS TFE 1I5AHA 2.10%09 Hl3 E.
faecium KHM-112 1.15%2A AF AAde] HU=H], o]
© 7579 AMA 82 ol Al Hag mix|=A
I HjAWe] 7 ol 57 o7} oldr} A §:
Jeon®} Hwang (2002)& Bifidobacterium sp. Int-575 ARE-
3l F-foll TEsE A9E B 2 24A]710] H oo}
1.08%°1 =E3tRTaL B 11sk Flo vlstd £ AlFoAXM =
12A17F Yol 1.00%E Aikstd<tl| o] A 58 wiA]
ZA9] 750l 9919 Aoz AztHL),

QTEE g0{0f & AleF X

Table 3 E. faecium KHM- 11-g HESI] A 23 Q7
ZEE A=A 39 F SAFE vERE Aot A
3%"— o3 A=S 2 :ﬂﬂ——r“* 1272 3l AREAY
S 3T A8 ARRA] AES 1000 kgl B HAJ A
45 3 AR FE5 A ﬂ]wO] &= 24.66 kgo]
AL, 0.5% ST-ZE FATE 27.84 kgl & R H]
3l SA&0] 21.67% S713FATt. WEtA dZRTe SA|F
o] 14.66 kg |1, LT EE F9F= 17.84 kgC & 1}
Eltth 19 SAHE ti277) 505.57 golA, = E
HA1E 61512 g2 2 e} 05% STEE AT
Atd Aol uf <73 Ao ZE YEGTE T-test(p<0.05)
2 EAAE e A4S 2A%e) P BRAs ¥E
= B ARREAIE AIRSRE g2 U&7 10.00+0.41
kg, ST2ZE FTE 10.00+0.79 kgl 2 F9)4d0] 3
o} 14URE HETI) 17.9621.77 kg, STEE Fo
= 18.75£0.95 kgo|QaL, 28U A= NZET7} 24.66+1.32
kg, STEE FoTE 27.84:1.25 kgl & AlAF e 4
= 42 5% oA freAd A Ve

Maeng 5 (1989) AF=o]| A lactic acid bacteria concen-
trate(Streptococcus faecium Cernelle 68) 0.4% Fo37} T3]
27 H8] ZA|2o] 7.06% FFE AT BRI,
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Table 4. Analysis of blood serum after yogurt administration of 0.5% during 4 weeks In piglet

Ttern Blood glucose Cholesterol Albumin | Globulin Albumin/Globulin
(mg/dl) (mg/dl) (g/dl) (g/dl) | (%)
Control 71.8 110.1 3.50 2.76 | 1.34
Yogurt 0.5% 64.2 104.6

3.30 2.84 1.23

Pollmann F(1980)% A= 4kt g7 dd5A| 20|
11% 3=k B 313190} Bae 5(2008) Lactobacillus
salivarius sp. salivarius DF20%} 5 735 AFE3H $97-9F
Fo] EFEaRE dY 53 100 g A=Al g4
AFAZA S & B3 BadA ZA|&9 MHEHE
oF 39%= v-F- 2 AHE Gt E3 Maeng 5(1987)
2 FolX|o|| LBC(Streptococcus faecium Cemelle 68) 0.2%
FA7F FA g7 vls) dF5AE0] 2.04~6.87% =UTH
2 BIERTE oef go FA&L] Aol oA e

BEH EE LBOUL 2H8L AT ARe B o

T2} FAEAU-

SoHMEZAL

Table 40l eRd vhe} Zo] AR F g, S
HE, &7, S5 &2 AAFoZ 279} 0.5%
QTEE gogtd & zol7} It tRt, g9e] o
Z7+ 71.8 mg/dlo|RL 0.5% LTEE Fo= 642
mg/dIZ T}A oAy, S| AEHEE UZF+= 110.1 mg/
dE YERET 05% ST-2E 97 104.6 mg/dlE %
= "ojA Aoz Yt HgGEZEY & 42 0.5%

FA77F R 2ok dlEZTeF 05% STEE FAF

2% ZARZO] PR EE AU 2o Sop)

A FET AeF e

RHEo| MALSAL 4K

A} AAke MBI 4F 57 thETSE 05% 87
BEE F97E vWid #Zste AT AFVIkE 45
Z 2= ArEAe] 252 16.6%3°0.4 0.5% {72
E FoTE He UehbA] @9thTable 5). Maeng 5
(1989)2 Ap=ol| Al AAPEARIEYE LBC g7l vl &
277} vl A E0a B3, Bae $(2008)2 L.
salivarius sp. salivarius DF203} 055 AMR-3F 79}
T ETEERE 4 77 100 g8 A=ollA F A
o]fARES] A} TAEE-L YIEToIM 174%% ek,
MHE S A ABTE Ao A gty B
Table 5. Effect of yogurt administration of 0.5% on incidence

of diarrhea during 4 weeks in piglet

Incidence of

Item No. of piglet scouring (%)
Control 12 - 16.6
Yogurt 0.5% 12 0

1359tk Murulidhara 5(1977)2F Sandine 5(1972)2 &
AE A= Al BAAEEe] BAEE A1719 LBCES
= Aol fAHre] F2hs Fa BT 4=
oAlgroz Ml wae] Fashl Brkn Risqch
Maeng 5(1987)< o}X|o| LBC(Streptococcus faecium
Cernelle 68) 0.2% F7F ASHFE 90U= 71X 5vtE] 2]
FAA DAL E FAE7E 1990]03 LBC 9=
10~1192 =) AHckn Huskich. o o] 1
49e) AE ojn] HIE v} Lol HAF LEH
7} AAHERS JAlEE A USS E99U &
At

30 ol r

A% B9 3089 i F AT Y53
-1

= 7 Z 2133} 2222 0=
Aubste] 8-S AAIRE 29, B9 ARt 21-3
4 222 FFE FYF 16S DNA F7IMEE 7 Q)
RoH E. faecium® FEFTT} 99.9%] 16S tDNA 7
S48 Yehlie F5E S49UT B $AY A
& E faecium KHM-112 HH3|HOH, API kitE ©]&
3} o] 72 AEA WaEAL D-arabinose, L-arabinose,

galactose, D-glucose, D-fructose, D-mannose &< HIE3JF
1925790 o AES o83l = Ae= IRILJTY. E. faecium
KHM-11& ARR3 A %3 QG 2E EAL HHg 154
7+ 3 pHE 4.09, At AAL 1.10%, HodF< 1.30x10°
CFU/mLe|YT). 0.5% QF2E Fo77F 2ol B3|
Zz3180] 8214 UA 21.67% Z7V5FHTHp<0.05). 1Y =
Aeke gzl Bls) 109 go] EUTt "ty fFEE
A7} AAB AT FAoll WE AL v 5% A
o7 INHAY. AR F Y, FH2HE, EFY,
22E9 ke HAFoR dxF Y4 05% STEE ¥
A77E ZojE UEhAA] it B2} 0.5% |7 EE
FAT BT ZARHLol A = S F2
So7hd FEsh RO UEpth A8 453 A
2 Kol A= YIE77) 16.6%] B3 0.5% STEE
FoTE A YERA] 3ttt

Aol =

B =2 20074% SEishl s dTEsA e
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