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A o7 FC B T T #0 TLR-4/NF-kB 5 5E {5 5

BT B A IR GE I/ &5

M, Fam, g4, Iz, g
L B BERR IS G B B LBE, TII5R 40 221004,
2. FRMNBERIR2EMEE B B LEE, TLIR fRJH 221006

WE: BN BETR PR B TR A RIR S/ N I 46 (NEC) AR HLE . ik 64 Hpi /N BN/
Jo4 R 16 I HE X IR 25 71 R SR , N TSR ZA TR FL A A TSR  NEC BRI 28 b A TSR + B
A AR T + B2 W57 kil 46 NEC 83 A7 7 [Q 5 1 T T2l 7 NEC B2 81 L ah i A 47 G 8B 19, 800 mg -
e dT B HEEE LRG3 do HE Yt SRR I A 2 SRR 5 SR (R A D 45 M 2 b S B
JR ( SCFAs ) 75t 5 pH 11 I 25l 28 b pH A ; SEAS 262 2 PCR 1% ( Real-time PCR) LA i 21 28 rh Toll #57
& 4(TLR4) #% ¥ (NF)-kB mRNA FEik 7K ; 8 [ 7 BN 7 ( Western blot) #4740 21 TLR-4 \NF-«B & [ 3234
Ko R SIEF T ERA b, N TRFFAAE R TR, R T 5, 25 R ST 8 L (P >0.05) ;NEC
BT ZH 1A T REW S S A0 TR, 2 A et R (P <0.05) s A fr [RFERE I T A AR B 48 NEC 4 E 7, 0%
FEPTATBEAG(P <0.05) , S AR bR T oAt AN TIRFRA 5 1E % X IR b4, NEC BB 25 38 F rp & 1%
TR AL, pH (AR5 (P <0.05) ; 5 NEC #ERIZHAH Lb, A P [ R R 8 T WAl 25 P 30 vh O /R L T BR & RE 3G
(P<0.05) ,pH{HFEAG(P <0.05) . 51EH X IR Hu, NEC #5#12H b TLR4 1 NF-kB mRNA J 8 H & ik /K 1
FHE (P <0.05,P <0.01) ;5 NEC AV A LY, i b [C I RE B T 120 TLR-4 F1 NF-«B mRNA K 5 (1R K3 R
k%, Q%#E—ﬁ%frﬁé%‘wf’ <0.05,P<0.01), it Aihr [REEHEE T LLOR T8 AL B NEC, HAEH T B 515
T SCFAs 1 & i WAL 1 pH {8 , B ZAM i TLR-4/NF-kB 455 H 3¢
KEBIA . MPICEERLE; WIEH/NASEA R B R, EEEIRIRR; Toll FEAZIA 4; AT -«B
RESES: R33 R722.19 XEERIEAE: A IEHS. 1674 -8182(2019)08 — 1009 - 06

Prevention of Saccharomyces boulardii on neonatal mice with necrotizing

enterocolltis by inhibiting TLR-4/NF-kB inflammation signaling pathways
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Abstract: Objective To investigate the protective mechanism of Saccharomyces boulardii in preventing necrotizing
enterocolltis(NEC) in neonatal mice. Methods Sixty-four neonatal mice were randomly divided into 4 groups,16 in each
group. Breast feeding was given in normal control group. The artificial feeding of dairy substitute was performed in NEC
model group. The artificial feeding + hypoxia-reoxygenation cold stimulation + lipopolysaccharide were used to prepare NEC
model. On the basis of NEC model group , Saccharomyces boulardii (800 mg - kg™' - d ") was fed once a day for 3 days in
Saccharomyces boulardii intervention group, HE staining and pathological score were used to detect the degree of intestinal
tissue damage ; gas chromatography was used to detect the content of short-chain fatty acids (SCFAs) in colonic feces;pH
meter was used to detect the pH value in colonic feces ;real-time PCR was used to detect the expression of Toll-like receptor
4 (TLR-4) and nuclear factor( NF)-kB mRNA in intestinal tissues; Western blot was used to detect the levels of TLR-4
and NF-kB protein in intestinal tissues. Results ~Compared with the normal control group, the body weight decreased
slightly, and the pathological score increased slightly in the artificial feeding group (P >0.05), but the body weight
decreased significantly,and the pathological score increased significantly in the NEC model group (P <0.05). Compared
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with the NEC model group, the body weight increased significantly ,and the pathological score decreased significantly in the
Saccharomyces boulardii intervention group( P <0.05). The various indicators in the Saccharomyces boulardii intervention
group were close to or slightly better than the artificial feeding group. Compared with the normal control group,the content of
acetic acid and butyric acid in feces decreased significantly, and the pH value of feces increased significantly in the NEC
model group (P < 0.05) . Compared with the NEC model group, the content of acetic acid and butyric acid in feces
increased significantly and the pH value of feces decreased significantly in the Saccharomyces boulardii intervention group
(P<0.05). Compared with the normal control group, the expression levels of TLR-4 and NF-kB mRNA and protein
increased significantly in the NEC model group (P <0.05,P <0.01). Compared with the NEC model group, the expression
levels of TLR-4 and NF-kB mRNA and protein decreased significantly in the Saccharomyces boulardii intervention group
(P<0.05,P<0.01). Conclusion Saccharomyces boulardii can prevent necrotizing enteritis in neonatal mice , which may
be related to increasing the content of SCFAs and decreasing pH in the intestine, and ultimately inhibiting TLR-4/NF-kB
inflammation.

Key words: Saccharomyces boulardii; Necrotizing enterocollitis; Neonatal mice; Short-chain fatty acids; Toll-like

receptor 4; Nuclear factor-kB
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R B8 1 /N g 45 B R ( necrotizing  enterocolltis,
NEC) J&—Ff iy 22 A R 3 30ny ™ F g 8 LA A
B LG Bl AT B , 7 R R R LA R
T SBOR I H R RZ i K _EXF NEC $t = A %L
(RS AT T-BE, 9 NEC (st 2R . H
A, EN AR 2R ] F IR 4 A= TR By G NEC, 22
BUBEFF T 5 PLRRAT R PR

i1 G B T ( Saccharomyces boulardii ) 52 H Fif
WME— F T A LR S B AR ) . TS8R B AR IR
BERTEIRATH IS P R 5 R N 2 0 55 )7 T A
AP PR A 2003 AR R CL 2 A ST IESE
AP DI B AT R 035 40 BRI ke o/ 5 4P S B0 1 R
BB ML A B ) DRI, A 7 G I B T o
Tl &R G IR IT A WS (8 IR D7 R
(short chain fatty acids,SCFAs) J& %38 WA B AL
WY, FEALT A R KBS T, FEARE S
M2 IR S TR VT IRAE, 20 i R wifa 3 IH ALk
KA S B AN B A, e 2R TR LT R
T i e gl v %5 859% 7 A BESEHE , SCFAs AUk
VRS i 8 A FRBE ) pH AR, 18 ELA I35 4 R
POV JgE R 4 R DR SRR AR R . Toll #5321k 4
(Toll-like receptor 4, TLR4 ) 2:—ZAE iR 3244, &=
B LU Z A A O 43 I 3 T i T R A
SR , HE T A A A TLR-A/ 4%
(NF)-kB {55 il f§ 2 E 2 RIEW I Z — , TR 2
PRIR Y SR S AR b R PR EE AR o AR AT hr [ B
PR 75 AT LU A3 SCFAs 30357 21 BU% I TLR-4/NF-
kB P AAE S N, Dol 1 18 A A, B B AIR NEC
MR R AI T

PR, ABF 58 A B A /N B S7. NEC B8, IR

PGB G R B T AT T BUR YT o 38 2 A R /N B
25N SCFAs Fil pH {H L)L M TLR4/NF-kB f{)AH 56 5%
35, R I R B AT AE A4 B/ IR

1 #MEEFE

1.1 Z¥ahHms5osa HAEYSHB/NR, KE
1.4 ~1.6 g, MEMEARRR . RITBEHLE T R4 /LAY
4 IE R (4 TRERESR ), N TSR
(AFLA AN TSR)  NEC BRI ( N TIRSR + B
AV RN + IR 2 WD A 45 NEC Bi8Y) | AT HL G e bk
BT TZH (NEC BB 25 7 A P [ BF B T 90) |, 4
H 16 Ko Frfy S sh s i ir M BE R S5 3 )
iRt

1.2 £BMEARA 1. 9F B4 (B-D Inc, San-
dy,U T,USA) , BCJ5 Wiy (IR S-26 %< 2% LRI
ARE UL YK, BIRA R, AL IR R (12
T OEEERRARIZE) ) 37 CHEEAKBHE ( FiFEST
b)) L4 CUKA (PEEPE T ) MRS R T A
il % DAY i SE A SR AR BRIR B A o AR 6890N < AH
AL (L EZHER A F]) |, Delta 320 #Y pH 3 (it
Mettler Toledo 2 5] ), J§ £ #E (E. coli 055:B5, 3 [H
Sigma-Aldrich 2 %] ), TLR4 $T & ( sc-30002, Santa
Cruz A d]) ,NF-kB $i44 (sc-109 ,Santa Cruz AF)) , H
i -3 - 1R 56 S 188 ( GAPDH) $T {4 ( s¢-25778 , Santa
Cruz AH]) o

1.3 X#®Hik

1301 ANTEMREFEN B /N A RS
TR A RORE R, AL TR SR L 2%
Auestand %" 4] G BE I (1) o AQFL ST ICH Y
L OF REE HATHRAE SR B E R4 h IR 13k,
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UHEATIRIR A, FH AR BRER K I 75% 15 JH P RS 1 37t 8
Az BT B SR LB IR, MR SR o2 B, T A U Il R
F TR Ak A8 L 37 BRIV RV B IR T 75% BR
WS TIHTE, LA R o S i rp a3 R I
I BT T, G BRSO % 5 B JE A T e o S I
SEHRAEIC . R FR AN 0.1 ml, LUJS 45 24 h 1
fino.1~0.3 ml,

1 AIRFRIAREFRERIATEMTBILE

Sy 1L ARFLG 1L B3
B (2) 28 26

HEAR(g) 100 69 ~ 118

JEWT (2) 106 93 ~ 175

P (k) 5817 5200 ~9300

1.3.2 SREE AR RN R AR I AR

Sk ¥ 2 55 PR e SRR TOUS e 11 Ak e A e BT 9 1L PR 4
IR AR GBS AR 25, 5 A Sk SRR 8 P
B AR 15 L/ming %5 A 5l S04 M 4% 52
J5 ¥4 NEC A5 2 0475 hr [C % RE 1 T T 28 97 2 BUK
NBREEAE P, 2 25 ] A 90 s, B BIVHE 9 26 37 A=
BUE T 100% S 2840, 545 10 min,
10 minfi 7 BB T 4 °C vKAS 3 10 min, 223G
G+ S+ VO TIUS B AE BLR R A T R 4
H3WK,#EZ:3 d,

1.3.3 JEZHEHEY 528 10 ngkg MRET
0. 1 mlIZ B v, 38 3 F B 4 Xk NEC 451 4 Rl AR
7 G P R T T A AT S L B 1R, 1
3d, DRSREER L 2 B A

1.3.4 TARCICEEREE T NEC B E 7 i T 5
A ir LG T R B T WL 4 K28 I T 1 Wk, A b [C i A
P RN 800 mg - kg™ - d M HEE SR B
Bk I (5 B A TR 5 L %2 3 d,

L4 FARE KUANRENFREETINCE, &
BEFFUR 72 h e 1 AR, S5 B 9 b BE 4% 41N R
YITFIE I , B4 4L ] 3 B FG e TS (3£ 5 em)
B AT I, TR A O
T8 0.5 em B oo B S 8] 5 W b 5 . BT 25
A, TUBAC R0 T R AR, W T 5 9 2648
EPRIEE T O — 80 C KA, B E Scih TG .
A PRA SRR VK b5 1

1.5 mEFHEL5F5 WEFHBHAL 1 ~
2 em, JT] 4% 2 B PR T SE 8 AT IS (020, L 4 ~
6 wEHEATL L) H, 97 A E-BH4r (HE) 3 6 )5
i T8 L4V BT 4> 2% Nadler Frife! ™ HE47 0UE 3T
53,0 43 IE T K b e S HAVSE R IE 51 43
R ORI [T 2 K 4 B 52 4 o B B R A/

S A 200, B R R/ s WUZ K 53 43 B A
JBETT i/ B A 2 3 e, R ER A/ SUUZ K M JR
GBI 4 0 BB EE R HIRS., WEIT S =
2 3 E WK NEC K9 o

1.6 SCFAs ¢l  £41H 6 Hcih RIS, 4 5
WEBRFRIR 0. 1 ¢ ZEMEVA T 2 ml 2liv5K, WEIIRS) S
AR 1 500 v/min B0 5 min, SRJFH44 L
HWEER T 0 — 08T, St B b /NG 3T
Gt TEUTEYI A . W LIERR A 25% (1)
PRV, L0555 I i R v AR L LE Ry 4 1, SR 4 TR
SRS E B O ETEAS o IR AR A B R
5 wl #E47 SCFAs &8 . i HEA AR,
1,19 ml/min, FHEFE P &G EE 80 °C, FF4k
1 min, L 20 °C/min J}FEZE 190 °C, H- L)L 40 C/min
% 250 °C, fRFF 5 min, HEFE R B 240 C L FER
250 °C &4} 13 min,

1.7 pHAE®MZ  FiZEME LR ARSI S
Wi SCFAs I —%. b3 pH (& i Ji] Delta 320 %
pH 22 .

1.8 Western blot & & & & ik K441 i el
ZUE T UK A 4 C TV A 4 2R 1 24 A 724
fif o Zf5E N HEAT ER 1 i, B E R A BCA
(MR RS ) o K B 20K 10 25 i BE AR IR 1
S IR T e B R - 2R TR0 T e ( SDS-
PAGE ) &l rh A7 Bk , B UK 58 iU >R F NC i e
TR HEA TG A R D 1) NCBEEAE 5% IR %
¥3-TBST P, 37 CHEIRFE RIS 1 h, PR NC
JEE53 5 AR & ) TLR4 (NF-xB F1 GADPH —#;t,
4 CReEd ;5 — H, XBg—9¥i)5, Washing buffer
THYE NC B 3 i, B 5 min, A AH B 1 =40
(1: 100F%%88) ,37 ClHIEFEIRIFE 1 h, Washing buff-
er {H Pk NC B 3 it , i 5 min, ¥ NC i #& T NBT/
BCIP { oy i ( B R BRI ) , 73 2 1 4%l a8 3 220K
J& A5 A, A ddH,0 21 B fa, B 4k .
I RAHXT Rk & A& 115 GADPH /) K ¥
SAl-Ra

1.9 S8t % k% % PCR #n TLR4 #= NF-«B
mRNA£3%x  HU1 ~2 em G5 4H 40, % FH Trizol 3E42
HUE RNA, J5i#4T RT-PCR 24, £5 D454 7™ #% 4 1]
YLBH 45, 51 %1% 31 MRk www. nebi. nlm. nih. gov
() GENBANK 2 Hi/NEL LA TLR4 Fil NF-xB %t
[K ¢cDNA %1, Primer 8511519 (% 2), 1.5%
DR WEEE I HL VK 5, Image J 8 N BRAR 43 AT 2R Ge 43 Hr
(Lh B-actin 314 Fr B Sk 5 B A5 o it 0] 52 565 4% A AT
SCE AT o WK 2,
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%2 TLR4 NF-B } B-actin 3|15 5| RABE S

A J7 51 K (bp)

TLR4 5'-AGAATGAGGACTGGGTGA-3' 243
5'-AGCGGCTACTCAGAAACT-3’

NF-«kB 5"-GCAAACTGGGAATACTTCATGTGACTAAG-3' 123
5'-ATAGGCAAGGTCAGAATGCACCAGAAGTCC-3'

B-actin 5'-CCTCTATGCCAACACAGTGC-3' 190
5'-ACATCTGCTGGAAGGTGGAC-3'

1.10 %3t 343 SRS SPSS 18. 0 #4174
SHT. THETERILL v £ 3o, Z4L1A] HLBCR FHHL A
BRI 20 HT S P I EL B 19 SNK-q A6 56 5 1150 9% kR
X K. P<0.05 HERGEHEE X,

2 5 R

2.1 Ba#HARAAENL EWMNBAEKETL
S AREEKREE, NTEBEL/NRAERA T
K, EBIE S b X AR N RS I 2%, 2SR
B, AR BN K RN B A7 B . NEC AL 21 R R
WIS, 5IEH X R 2 R A St 8 L (P <0.05),
B NS E 2 O b SRR A R R N
() BSPAYA7 HE f L 2 PRC T (o A5 S (o PR 2 A ek
A R R A IR K R AR A P R B T
J& , S BUARE A BT [T (AR 1E 5 6 IR, e T
NTHEFRAL . Hofth 32 OURER Y545 B 5 2oUR , 4% b 48 A
AR TR AN TR RS . WK 3,

2.2 BRI AT AAUE A B RS B
VIR DL 1, 1E %X BA 2 21 i S5 M SE -, 4l 21 454
T, R e g, MR ARHE SR, 20 5 e 5
FHIEZ IR 2 A 2 JC 70 MK b EL 2 K 25
(E 1a) s N T RREFRA v 00 oA vty B 6 S B S F 2%
AT LR FE K B FE 1L, SR B K, BRI 25 40 2L, DR

FRIRFPEA3 R 0 ~2 43 (Bl 1) s NEC #AIZH b iz i 41
LURBETH , 9B AR M i, A8 K, 3 41 B R
B LTI O, B AR HE S ZE 003 2%, L2 A8 £ 28 I
24 1A Z SRR T )2 3 KM, NS 0% B 2E T 4
2 ~35r(E Le) s A FC iR R 1 120 Ho H 0 285 5
TR B A R R EE K b, 43 LA DT 5K T I, i E 2k
EBSZATE, W EWEAR TR (E 1d) o

2.3 AE KB E AT £1E A SCFAs 43 0 %
v SIEE TR A G, NEC BRI th 202 . T BRIV
TE TP <0.05) Pl R TG SR T
FRRY E R (P <0.05) , 5 N TWFRA AL TG it
¥ 25 (P>0.05), W4,

2.4 WMEKREFANEHELZApH AW 5
TR HRALAH N TSR] NEC AR 2 v 285 i 3¢
iy pH {ETFHE (P <0.05) , 245 hL [CIERE R T Hls
L5 AAE R pH AEFEAR (P <0.05) , 4238 T N TR 5
2 (HREE LN TIRFRAMG, RS,

2.5 X4 P TLR4 #= NF-kB mRNA 4 ik
SIEE X RAA L, N T W41 TLR4 mRNA I NF-
kB mRNA Rik/KF EF H2ER TG == L (P >
0.05) . HIEH X BEZLAH Eb , NEC #5721 vh () TLR-4
mRNA il NF-xB mRNA ik /K EF(P <0.01),
S AR QR T T U, A hr [Q I RE TR T A L
NEC 41 f#%) TLR-4 mRNA F1 NF-kB mRNA kK FF
FE(P<0.01), WK 2,

2.6 Appsd TLR4 #= NF-«B & @ £k 5
IEHT BRI AR e, N TSR 40 (NEC 41 TLR-4 F1 NF-
kB F1ZRIE KV Thm (P <0.05) 5 A fir [ e B 1 1
T2 TLR-4 F1 NF-kB £ 13835 K V-4 NEC A2 T
FE(P<0.05), W36 K3,

3 HHRKEBESRMFENMNEETHHNEN (n=16,g,x*s)
20 531 0d 1d 2d 3d
IEH XA 1.52 £0.11 1.65 £0. 14 1.73 £0.07 1.98 +0.09
AT g 1.50 £0.13 1.58 £0. 08 1.63 £0.12 1.71 £0.13
NEC #7725 1.51 £0.18 1.48 £0.07° 1.31 0. 06* 1.22 £0.15°
AL R R B A 1.52 0. 16 1.56 +0. 12" 1.62 +0.09" 1.81 0. 12"

G IER X IRALILE, P <0. 05 55 NEC BRIZ1H AR, P <0. 05,

x4 HHREBEENEHIERE SCFAs EEHNFM
(n=16,mmol/g,x +s)

205 LR [l THRE=
TEH X IR 1.16 £0.15  0.25+0.07  0.72+0. 11
AT RS 1.03+0.23  0.23+0.06  0.44 +0.13
NEC f5 %121 0.62+0.21° 0.20+0.04  0.32£0.15°
PRI THIZH 1.09+0.16°  0.240.02  0.58 0. 17"

T 5 IE# O HAZH A, P < 0. 0555 NEC #5814 Az, PP <0. 05,

RS HHKEBBEWNERHIEERN pH EHNRME (3 xs)
44 5 RE(H pH
TEH X IR 16 5.30 0. 26
N TIRFYL 16 5.57 0. 38"
NEC #iRZH 15 5.87 +0.31°
A [C B T T4 16 5.47 £0. 15"

TE:NEC BERIZHA 1 /MRS A REAS , R s 5 1E
O IRALLLEL, P <0. 055 15 NEC BUALLLEE, P <0. 05,
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R6 THIKEHEITFHALA G TLR4 F1 NF-«B
EQKFEHENE (xxs)

23 % TLR4/GAPDH  NF-xB/GAPDH
1EH % A 16 1.55 £0.25 0.83 0. 11
N TSR 16 1.78 +0.39* 1.23 +0.27°
NEC #7520 14 2.99 +0.47° 3.15 £0. 38"
MPLREERE T4 15 2.01 £0. 40" 1.34 +0.27"

HNEC AR 2 HU/N R R B SRR, AR DA E0 ; A hir
[CIERE R T HI20A 1 /B R B R AR, RIS 5E . 5 IEH
AL Hs, P <0. 05 ;5 NEC #RI4] ks ,"P <0. 05,

T RF B T T4
B S48k U E S BOW Y R (HE 4, x400)

4 4

TLR-4 mRNA
(fold chang/ control)
NF-kB mRNA
(fold chang/congtrol)

7 :2a: TLR4 mRNA # X} %35 5 ;2b: NF-kB mRNA H X} ik & ;
HHM=#1, " P<0.01,
2 TLR4 F1 NF-kB RT-PCR %5 5[4

@B % DS %
N S D ,X'%\
N S v
TLR*Z}; W e —
NF-«B T = e

GAPDH ey — —

3 TLR-4 Fi NF-«B A4 R E
3o

SCFAs =2 th AARSS 1 v IR S8 & A TH 1k
PR K A 04 B W A K, e i AR 3E A pH
{ELHR i i BRI RS el DA A AR, 5K
S ST, X P 1 AN R S E AR AR
FEAAE G ) SCFAs BB 4 3% (IL) -6 H BT,

SCFAs R A%, 2 he I R FEAE7E 22 57, P IR Al
TR HA S8 R A, T SR AVE RS R B AN
FLAE 1994 4F, Treem 257 P52 B2 98 E 1 W o
il SCFAs 7 A A % V1A 3¢, Kawamura 250
KK, SCFAs ZEF I 25 i 98 2o 7 vp 2 ¥ S AR o
R, 3 A L i oK i SCRAs 38Ul i pH
{ETF A T R A, A A P R, Jin 2
Pt e K AT RESE NEC &R 1ML

TLR-4/NF-kB 4 RE{5 518 2 H §F 58 R AE [
DA o IIE AL 45 TLR (NF-kB %5 243097, A
75 KU — R AR 5 G0 SV . A SCHRAE 78
HE 22 W5 S A1 A I SRR A R, SCRAs HR A T R AN
TR T fig 2 3E  0 TLR4 DA K L F (s 5 B ke 4
LI F-(MyD ) 88 Fl NF-kB i ¥, & #EHL R I
FEAMEGE T, 5155 X IAH AR L8, NEC 2H 1 () TLR-
4 1 NF-kB (17 (4 1 mRNA KEY T8, 360 TLR4
J NF-kB 25 T AR LR HLE] o A B R i e
Y24k 1k i R BRI i — — Bk ELA A A R R 2
MR ECRR , DAL H IR Z R A AR 1 bk R
Tii 245 B4 R R TR A A IR W 8 2R 8 952 06 1) AL I
e AT IR RE W B BT 16T R 2 3, SC-
FAs ik I+, pH {E TR, TLR4 K NF-«B f#EH
A mRNA ZKCFH 4 BF R [, 1k B A B S 2 A 3 ] i
WA A IE h SCFAs (1 & 5, 0 AH 56 2 RE K20
Yo B iE R4

Hii& " NEC shimi 2 (HZ2 R AT
MR + BT AR R + N 2 MR e ST B | 2 AR
PRI E G M, BT, HmREE R, 25
MG 75 L 2 B2 B R 14 5 N0 AE L NEC AL,
ARSI A LT & TR, A i FC IR R FR AR BE A A AT
B y7T NEC, {H 27 20 IF A BeH2 3L T 15 & X i 41,
SRR Al RER i N TR 20 i 1 TR
HENL A — 2 MBS, TG T 58 4k & B 1E H 7K, BRIt
N TSR Tk 7E BB RLIR %

P OG0 , A B ER R B O TR T R AR R
NEC %R 3, HALHI AT 65 $2 = W 18 h SCFAs 1)
B R RE BN AT e, T Sk A G R B R
Az JL NEC 67 AR 25 T B A S AR

S 30k
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