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TTREAD I AR IE A IRAL B F M AR SRR M SR AL, ST sk sl b i — 5 A AR BG AT
22 % w5 AR VAR 50 7% B4 (chitosan oligosaccharides, COSs)* NTDs#9 4 A A LA HuE]. & %,
AR E TEI0S R G BE 6 LA 2%, A ARALAR 3] B A AL ATHE & EALIR 5 AT &40 69 IR J A 22 ) &
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ILCOSs#e 25 3T A7 27 HIME fi s 5| K WG REPEAY 2 LR e B, B, @it xd SRARER B IR 8.
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F #.% -B1(interferon-B1, IFN- Bl)éﬁﬁéﬁ,&éljkﬁﬂ%&xﬁ%@ TR I, COSsT IR Z 74| T
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Chitosan Oligosaccharides Alleviates Maternal Diabetes-Induced Embryonic
Neural Tube Defects through Inhibiting the cGAS-STING Pathway

WANG Bingbin', ZHOU Mei', CHEN Ran', NIE Saiqun', FANG Li', ZHANG Bingyan',
ZHANG Wenting', WU Wenjun®, WU Yanqing'*

(Institute of Life Sciences, College of Life and Environmental Sciences, Wenzhou University, Wenzhou 325035, China;
*Department of Endocrinology, the First Affiliated Hospital of Wenzhou Medical University, Wenzhou 325035, China)

Abstract  Maternal diabetes significantly mediates embryonic NTDs (neural tube defects), but the underly-
ing regulatory mechanisms and therapeutic strategies remain unclear. In this study, a diabetic female mouse model
was established using streptozotocin, and on this basis, a embryonic NTDs model was further generated to explore
the role and regulatory mechanism of COSs (chitosan oligosaccharides) for the occurrence of embryonic NTDs.
Firstly, embryonic tissues were collected at E10.5, and the closure of the embryonic neural tube was examined us-
ing stereomicroscope and HE staining. The results demonstrated that COSs intervention significantly reduced the
incidence of maternal diabetes-induced embryonic NTDs. Moreover, immunofluorescence staining was used to

detect the expression levels of cleaved Caspase-1 and NLRP3 in embryonic tissues at ES.5. COSs intervention was
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found to effectively suppress the pyroptosis of embryonic neuroepithelial cells caused by maternal diabetes. Finally,

Western blot and immunofluorescence staining were used to detect the expression levels of cGAS (cyclic GMP-

AMP synthase), STING (stimulator of interferon gene), and IFN-B1 (interferon-B1). It was found that the aberrant

activation of the cGAS-STING signaling pathway and the elevated levels of inflammatory cytokines induced by

maternal diabetes were significantly alleviated by COSs intervention. This study indicates that COSs alleviate py-

roptosis in neuroepithelial cells inhibiting the ¢ - athway, thus reducing the incidence of materna
ptosis i pithelial cells by inhibiting the cGAS-STING pathway, thus reducing the incid f 1

diabetes-induced NTDs.
Keywords
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P R AX 2 22 5t (central nervous system,
CNS)Hadk, X+ CNSKkHEREZE. RaMAE
Wi/ (neural tube defects, NTDs) & =G & & & 3~4
JA B B 4 P A R S 2 . tH NTDs 8L H
AR TR 2 L L 18 T B S R MR e, e gy
NTDsZE A, G it 25 A0 G i Wi T2 5, 76 0 Uk S B3R
AL R A . Al NTDsZE AL (an 5 A 240
2 H ) B B8 LT DAAETS , H 75 A RO G 7 A
PR, NTDs & Z A5 A [ HU X G B AN [
FLAE A BRI A R AR ORI 0.12%~12.41%
NTDsJi K & 2%, i fERER . AR RN E L
TERGE RS HAET, K23 KGR LI UE S
BEARE /KI5 (diabetes mellitus, DM) W] & 2 32 &= IR i
NTDs AR RS B4 AH 250 T BB R 5 15 5 I

ANTDsHI/EHVLRIBE T M AR5 BRI, 2 — B4R
FURFAHE JRIE 75 K IR B NTDs PR EZE LI, FF4H%T
HiE G, 24, ARG ITHRIE R CHE,

BH A 22 48 B 23 A R & TR ) ph 48 R 48 i
U R H & & OB IE R . R e a
ANt T, AR T g B E . 4
MR RIA MR AE T, ¥ 5 NTDs KA ZVIFH G 4H
MIAE TR — M RN PRI T, K3
B R IE RS - (1) A HIEEE R, RAE/ME
(UTNLRP3)#3E Caspase-1; (2) fEAEL M@K+, fl
JiUiE % # (lipopolysaccharide, LPS)H #2036 N IR
Caspase-4/5 B¢ iR I Caspase-11. %14 Caspasest/] £
FL#E D(gasdermin D, GSDMD), B HN-Ti B o 1%
Fr BAEA I ESERIEALIE, S B AR, (e
e R AN A5~ 3 40 i/ 22 -1 B(interleukin- 1B, IL-1B) 1
F 4 fi /2 -18(interleukin-18, IL-18) IR >0, it
FLaR, FECNSEIR AR PR, BFEr& s, ik
B2 BRI /D TR o7 A0 B 5 S Y 1 4 i S A

neural tube defects; maternal diabetes; pyroptosis; cGAS-STING pathway; chitosan oligosac-

FEANFIREE AR TR R U, BB R A —Fh EL
18 1 vy ML D9 R AIE IR AT 18 2 A5, 5 4
ST AR R A G REAR A EERHR . DAL, 41
JHL AR T2 A A5 7E BEAORE PRJ% 75 K VR JiG NTDsJE st 7%
Hh R 5 EE A H AR PR AP & b g i A
FIBLIR AT e e AT 707 ). FRATH AT IR 75 2
WESE Y AR 122 5 BRARE PR 75 3 IR IG NTDs
TR FE P H 2 X T BHARE PRIR 175 S 4 M AE T
YE RN S HAE SR T SR AR TS AN 78 53 o

BEIR 5 IR 5 U (cyclic GMP-AMP
synthase, cGAS)-T#. 2 HI W EE A (stimulator of in-
terferon gene, STING){5 5 i % A2 AL 44 J8 0 P4 R 1
HUAME I DNAJT A 2 S R4 I g A%, HIhhe
R 2 Fh R IE S BRI EE R . cGAS-
STING it i /2 41 il A H 28 I 25 1) % B 1 4% 1
%, Z 5N 90 B AT S E SRR - cGAS
TR 1R 40 B T DU EE DNAFRI0E STING, Jlid £
16 5 B30 #% K - kB(nuclear factor kappa-B, NF-
kB)FIF# 25 1715 [ 7~ 3(interferon regulatory factor
3, IRF3), 753 2 Pl 28 41 L I 1 [ 40 i Jed 25 4L DR
“F -a(tumor necrosis factor-alpha, TNF-a) 1 [ 41 g /1
#-6(interleukin-6, 1L-6)] A L IR T4 2 1= 42, (it
BT SO/ MEALEEN, KB W7, cGAS-STING
55 E A T 10 T 9% SLORN 98 0 RN 4 B AR T2
SRR R U e Ah B PRt RT DA B
0 H ) cGAS-STINGIE H, (2t A2 40 s AL , i3k
TR 2 PR PR D B A 3T, BRI, FRATT I BE A4
il JR 995 7T fig i i S cGAS-STINGIE % , i G414
AT

S5 M (chitosan oligosaccharides, COSs) & —Ffi
BAPURPUEANIENE RIS T, fEThRE

~
]

fy BRGNS AT 2 . AT JTTH, COSs
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AL I I A5 TollBE A2 AR 4/NF-xBAS Sl I (K7 AL, 22
RIS S /NREE I 2 M. eah, KEHA
a7~ 1 COSsATT1RIT AN « 217 2 A JREVE 799 55
1Sk B L (U7, EE R, COSsEH
PRI LR TC A CNSOCHRAN I RIS, RAFRMFANE 5
SEAGE A R B RI/ERP®, COSs/2 i gt
T cGAS-STINGIE i, Ji/> BEARE IR 15T B G
NTDsJE &, i it — SR Tt

AT A T HE R R W /)N BRASEAY | 56
T B PR R R E S R IAENTDs K A4, FE4ER 14
AT Z 5HE RGN F R4 bR AgET:, A
W AENTDs KA E LS. fEEEAE B, FRA]
HE— BRI, BERRE IR 32 cGAS-STINGIH 7% 7+
T, 1M COSsTFl nl 4 Hoydi Mk & 8 e 1R /K
-, IXONER FURHARE IR 5 S A NTDs & A4 1) 50+
WL ST R AR SRR TG IT SRS SR AL 18 i i .

1 HRSEsE
1.1 EELFSNE

W BRI /) B AR RS ) 45 FH ) PR A% R 3R (strep-
tozotocin, STZ)(S8050)1 H b &K ERHZA R 2
] SETENE (V30069)I6 H RKIE Fh RS S v AE MR
BRRA T FAKE 2L (HE) Y iR 57 £2 (C0105S).
BCA S FIR B 2 77 6 (P0010) . BRI A A4
FigkRac Ll 2E P S IgG(H+L)(A0208) 4 i34 = oK
VAR IR AT 24340 B il FH 2403 (ATWB-
012)04 B sCPCE A B A R TR A A mil
ECLZ [ i EZE JR A (17046) 1 4 5 50 % B-actindfi
4 (R380624) 18 [ BLHR IE R AL EARA IR THE A
cGASH AT FEPTIA (D3080). TFN-BI 4 B g B P fA
(D2J1D) H Cell Signaling TechnologyZ 7]; Phospho-
TMEM173/STING#HU{% (TA7416). Phospho-NF-kB
p65PLiAR (TP56372) NF-kB p65Fi1A (T55034)1H H
g R R 2 R A FR A ] ; cleaved Caspase-1
PUIA (sc-398715)14 H Santa Cruz/A ) ; NLRP3Hi /A&
(DF7438)1l H VLI s BHED B L DA PR A ] 5 B
ZH STINGHTL£ (ab288157) LlIEPT it lgG H&L(Alexa
Fluor® 488)(ab150077). 11 #1% IgG H&L(Alexa
Fluor® 647)(ab150079). L2/ 1gG H&L(Alexa
Fluor® 488)(ab150113)J H Abcam/» #]; DAPI Fluoro-
mount-GT™HT 5 8 K 3f 1 771 (36308ES20) 1 H _Fif
BB AR A

HE RIS R IR R A il
WG TR A PR A 7] 5 A A B B 22800
JBEH B F R IR A (YB-6LF); Fahfe k=1
F Hl(HistoCore BIOCUT). 1F & &4 (DM3000)i
H A8 Leicady Al 5 WOLILREHM B G H H A
Olympus A 7 ; 2 DR flFL AR Rz I A3 8 ) 2% [ Agi-
lentA 7] .

1.2 SEIEI 4R R BEFR R IR B A

45 H 8 CSTBL/6IME B AT10 H 125§ C57BL/6J
T B8 50 ) A 3 4l R A SIS S R IR A F
NRIEIAJE , ¥ AR FR TSN (2242.0) °C, 185 H
50%+5%, YEHE A 12 hOBHE 7:00—19:00) F42 H1l = Y
FEVAIFRANSLES BATA], /N AT DL B EH R B 4 R DRl AN
Ko BT SLIFR T SI5F G RN K % 5L 0 B PiAE F) 5
R A ER(R Y5 WZU-2022-045).

¥ C57BL/6JME B Bl L5 79 AE #% R (non-
diabetes, ND)4. ## K% (diabetes mellitus, DM)
. COSs4bFE I DM(DM+COSs)4H. 2512 h
J& , % DMZLAI DM+COSsZH M 5l 2 452 2 K% i fis v 45
FIE 100 me/kgf) STZ, VLRI R 5 B4H AL A 1E 5
TiRe, MR IARLRE R 1)/ A Y . ND4
N TFERAE K. 1EE RN IMEEE. X4
12 b2 i M % 1)11.2~16.7 mmol/LIsF, 52 HE i
DB PRI ME B o R PR ME SRS TR AL A R S,
5 C57BL/6JIE R AL . MWK HF E 855145, il
IR A AR I W R A TE 2 A, AR e, DK
ZANRAIWA T4, ARt 822 0.5K (E0.5). BEAL,
DM+COSs#41 M E4.5% E10.52¢ 1 #E B 300 mg/kgl¥]
COSs!"™, Jll EE6.5ATE10. 50 51 oHE K, DL
INHAT YR IA R = IR S . 7E ES.SHY, R IR fif i3t
TR T A 50 BT . AEE10.50, BRI
Ji FFE WL g 4 22 1R P S 1B o
1.3 BERRESR St

HUE10.5 KRR, FH I B2 Bl 22 ORI i, i B
FECH 7B, R EAG IS B IR RS, 0 A
SRR H AN EOSCE ., R AR AR R BB N g2
RN EE GG, gt &4/ BRI T
NTDs & AE Ze A E I E .

14 ALAEE. SEfA

Y E8.5ELE10.52% FRUMREF AL AL I, LAAR B 27K Al
4%7% % HI % (paraformaldehyde, PFA)SG J& #EAT O I
VER, fRREREURAG . DM S, K42 4% PFAH
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TR 5E 24 hUA F o K[ € i 1) 22 R K b sk
6 h, LAZBRAREA [ e, #F RAE T IR N 2T 75%
85%- 95%- 100%1F /% ZBEM K. SRJG —H KR
HATH R FEA, Ak S ] b B . A SV
BRI A PLYIAS wmF 7, 78 R T e
HIEMHL Y B, B e AR S BRI R 75 R
T

1.5 HE#f&

HLEL0. 5 G A ZRs H ) Fr | AR IR AHS R4
(HE) G i G BRI GHAT LR . 1ok
Y&V F F 100% = H 2B 20K, 43K 15 min, Bl f5 44
I BT 100%. 95%-. 85%. 75%IHRE IR E 2%
H &S min, HATRK. BE)E, T =i TR 4T
IIAKE A 3 min I LA 2 min. $%F
K, B BT 75%. 85%. 95%A11 100% I ik
¥ ZEEH A5 min, FEATHK; ARIEIRILT100%
R SUE B, 220K, BRI 1S mine 5N
HE R R AT . ALY A BT B T
MG M e GBI 51, DL — A a s
(1) G 1 Do
1.6 BRRAEE

HE8. SRR H L A V), H HR T 100%
TR AT B, RS REV) BT 100% 95%.
85%- T5%MHIBRIE W E LB T 2 K. 3% H,0,
W E A 215 min)g , B U BAFTE RS
W, KB INF(95~100 °C) 10~20 min, 5 HRAH
ZER. MEHYIRTE3T CCEFIFE T 5% BSA
VI 30 min, B JE AR — PR E D) 441, 4 °C
¥ H I . cleaved Caspase-1. NLRP3FISTING#i
AR AT AR FE 3220 1:300(LA 1% BSARLHi). K H, 4
W T 37 CCHKAF I E T R 90 (REA
1:500, LA 1% BSAFCH]) 1 he #5Ja %Yk 4°,6-
RS -2- IR B[ (4°,6-diamidino-2-phenylindole,
DAPHY . H 1 5, fEEOEIL R AT B T
S ZVGEM, TR R I RIA R E T
1.7 ZBERZEENE

B854 BRI AR AL f5 , 7B FR U ISR
B T80 CCUKAARATFE T« SZIGHT, K447 T80 °C
MRG0, A P 20 R R i A 4R 41, S8l
BCARG I S I 2 5 Bk 2, IF22 100 °Cln#k
A, BOH SRR BEREAES. B ENEA
20 pg, EFEAARFIA 10 pL/AL. @i SDS-PAGE HLik

EEAE, BEAOBEZPVDFE L. PLS%E
AR R IR 12 he FHPBSTYEE G, SHIN —HT
T4 CHFBELR. FHPBSTHL G, IS G i
“HU(1:5 000)EiRMEFE 2 h, FEPBSTHLARIE. i
JE R IR AT IEOG R 5, R Image B A% AN [F] 2R
EHHE AR K B AE AT G vt 0 b . I —Pr e s
cGASHRIATEREFIA(1:1 000). TFN-BI14 550 P4
(1:1 000). EHHL-STINGHLIA (1:1 000). Phospho-
TMEM173/STING#Hif% (1:500). Phospho-NF-kB
p65HIAK (1:500)F1 NF-xB p65HifAk (1:5 000). 1fiF
B-actin(FL AR LU N 1:5 000)/E R P 25t R
1.8 Zitoth

FIT A SIS0 3501 FH R B AN [RDME R AR R 4 23k 47
/3T E S, HlE P AMERE R (meantSEM)
FRomo AWFFKH GraphPad Prism 9,58 4117504
Guit-or b, PHZH SIREE 2 18] AR LR FH A R AR o
5. Imagel 3T 5E B0 b 1 s BN E S8 Hh 2
HIRIEE . P<0.05FRd 255 A FIHEE L.

2 #R
2.1 COSsiRITEMRIAYERRIESHIEBENTDs
AW TR Se N T COSsHIHT 2 AT Ak & 1k
Xof BERE PRI 5 (1 B G NTDs R A 2 . wF 5%
R, 5 IEHXHRA (0%)AH B, # PRI ZH G NTDs
() R A MR R FEE B 11 (11.9%), £EE 10,505 3543 BE A
P REAMGIIRE, RHEHARE R B35S
JERE NTDs &L (2 1RIE 1A). 5O E B K]/ COSs
TG TT 0 35 PR AR REAARE PR 75 S IR IG NTDs &
" HEER (1.8%), DM+COSs 46 K 22 B IR i 40 4245 1)
NG, ENDAMIGT S GR1IFE 1A). HZ
DM+COSs4 1) IR i E W R ZE (10.7%) %% =T DM
/N BBV R B RS2 (4.5%) (K 1)o TR T 3% 7]
REAE T /N B ZE B AR B I, Z2 /N R AT B
WA AT Re S TG R Bl . B0 iR
HBATHREE D) HEY 1, 45 50 EoR, NDA R
4y DM+COSsALIE A IR 45 Y Re 1E 8 P4, T84y
DM IRREAZTE B R A I A (B1B). [,
BATEI T E6.5FE10.5% R (1 AR AE , KI5 ND
ZHAH L, DMZH 42 5 IR 35 235 5 (P<0.001), T AH
T DMZL, DM+COSsZH 42 [ ) L bE I 0 5. 2 22 5%
(E6.5: P=0.468; E10.5: P=0.241), &7~ COSs* ¥ J&
I /I BRI B B G B 3 e (B 1 CFIE 1D) . BA A
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FLRW , COSsTRYT 2 0] BEARE IR 75 5 R
NTDs &4
2.2 COSsTMFEEMERRN SRR HE LK
AT

FRZE b e 4 K B AR T AE BHARE RO i SRR
MEEMERE P REZEERN. O, gRETR
— Rl R AR R AT e AR T R B R
T A RGO 2 —. AC—2
TRIL T COSsKTREAAKE PRI A5 [ HE R 4L 20 42
e T SR E o BT A bR B4 NLRP3 A

R COSsxEHARERIHIF S AR BG HHE BRI

cleaved Caspase-11) 5% 78 ata il 45 R 2ox, AL T
ND#., DMZH AR 28 _F 57 4 g 7 NLRP3 A cleaved
Caspase-1 )58 omE W 3G 0, 11 COSsT il il A 24
IR Py AR 1 e 0k (B 2A R [E]2B) . X 2L
R, COSsubBEn] @It BRI b R A fE T 2K
-, el BEAARE R 21 T EAENTDs R & 2E
2.3 COSsHIH BHAPERF N SHIAERG AR
cGAS-STINGI& % = & HE

cGAS-STING/7 5 il i i) K BH0E 5 40 i £5
TCRAR R BB ARREE— PRI T cGAS-

SEAL)

Table 1 The effect of COSs on maternal diabetes-induced embryonic NTDs

415 2 JA i S NTDs KA %/% JEJIE B /%

Group Number of pregnant mice Total number of embryos NTDs rate /% Resorption rate of embryos /%
DM 9 67 11.9% 4.5%

ND 10 76 0 0

DM+COSs 7 56 1.8 10.7*

ND: JEHE FR 7 %t FR 4L, DM: B JR 973 41; DM+COSs: COSsAbF 14 JR I 41

*P<0.05, 5NDZLAEL; #P<0.05, SDMALAHEL .

ND: non-diabetes group; DM: diabetes mellitus group; DM+COSs: COSs-treated diabetes mellitus group. *P<0.05 compared with ND group; “P<0.05

compared with DM group.

(A) B)

DM DM+COSs

©

Blood glucose level
at E6.5 /mmol-L™!

DM+COSs

R AR
%
/4

kskok (D)
25 5 Hkk 40
. ° sdskok

20 < —_ ook
ST i

154 2 é
Q
2% 20-
on '\

10 =2
)
FIREETE

5

0 0-

DM ND DM+COSs DM  ND DM+COSs

A: E10.50S 10 AR IR TR A5 B, n=3; B: E10.58f JEAG I 25 B0 45 M (T HE R .45 RARSR &, n=3; C. D: E6.5FIE10.5%% R IX MUHHE, n=6. ND:
JEHE PRI IR AL DM: BE IR 4L; DM+COSs: COSsAFHIF B JR 7 41; NTDs: #HZ Wi . *+£P<0.001.

A: the embryonic morphology at E10.5, n=3; B: representative images of HE staining of embryonic neural tube at E10.5, n=3; C,D: the blood glucose
levels of pregnant mice at E6.5 and E10.5, n=6. ND: non-diabetes group; DM: diabetes mellitus group; DM+COSs: COSs-treated diabetes mellitus

group; NTDs: neural tube defects. ***P<0.001.

Bl COSsi&ITEMRHAYERFIFSHIERNTDs

Fig.1 COSs treatment alleviates maternal diabetes-mediated embryonic NTDs
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(A) DAPI Cleaved Caspase-1 Merge

DM

ND

DM+COSs

(B) DAPI NLRP3

20,um

A. B: E8.5If, IRfifi#h4 I f 4l il Ficleaved Caspase-1(A, £E(5)FINLRP3(B, 41 €4)[K Sl s Y R % MR . DAPL (4l fud% M i €. ND:
JEHE R 5 ot R AL, DM: Bl PRI 41; DM+COSs: COSsAFE A BEFRIFR AL n=3.
A,B: representative immunofluorescence images of cleaved Caspase-1 (A, green) and NLRP3 (B, red) in the embryos at E8.5. Nuclei were stained with
DAPI (blue). ND: non-diabetes group; DM: diabetes mellitus group; DM+COSs: COSs-treated diabetes mellitus group. n=3.

El2 COSsTniss BHAYERBETE SRR #E LR AEET

Fig.2 COSs treatment reverses maternal diabetes-associated pyroptosis of embryonic neuroepithelial cells

STINGIH % 7E 5% JR i 175 2 IR PP 2 b e A AR T
HEPER . FRATTIE FH AR ) S5 B A G e 2 e
For 38 s Hh OB B B R IA T L. BEFURIN, 5
NDX} FEZH AR LG, DMZH IR G H 23 H cGAS IR IA /K
LA S STING HI B B A 7K~ 38 i 2 2 v (B 3AL
3B. KI3DME3E), b4k, cGAS-STINGIE % T iif
NF-«B 5 R AL KT A3 25 IFN-B1 IR IA 7K P
AN R 2 T (B3A. E3C. EI3DAIEI3F). COSs
5 DU 1) A PR 9 BT BRI cGAS s p-STING. p-NF-«B
FITFN-BLEE A 55 3Rk, FrAl/& cGASHI p-NF-
KBRIE K82 F i (E 3A~KE3F). tb4h, STING
() G5 5t et g5 SR gk — 2B iE A AH LG T NDZH, DM
R IR iR 22 E 57 20 M STING ¢ )'t 3 B B (2 48 4
1 COSsT T AT 5 2% B4 ik DMZH IR i #h 48 b 7 41 g
STINGE M BH KT (K3G). LLESEREFH, BHA
B JR 995 ¥ 25 WOE IR R AH 23 1) c GAS-STINGIE %
PR G S N 5 1 COSs T T P A R i) %0 %
1) 5 Ak o

3 it

P WY JE CNS K T 5L 2 T Bl A2 5
H M PR P AN R B G . CNSRE
MANZEAR BT R TF 48 | A2 b 28 N 5 32 F 4 s
LRI . MAEERS SRSk E

BET- 41 B AL B IR B2 AR 2, BRA R B . NSRS
RIS SEMEE 5 I8, A B B
ARG LA fEiX—M B, BEIRT S
BBR AR B R ATRE AR B S 2 RS B3 R
M E NI RS, B S A b A R
0 R e R I 7 R AL R 4 i BT R 4
(T 2 15 TR ST, e 28 BERS R 2 5 185 1A 6 119200,
DRI, ZA i 2 A 2 S 4 o It i /K T T PR AR AR
eI % B KR o {2, RIER AL Il
PR T8 I, 47 27 400 10 R 44 e 25 16 /K T4 e A TR
M5 o HLRIS 87 10 B s T UM PR 5, 2% B T A
SRR Rk, TERATAT M T S
AT B PRI 75 5 MG S K B T Ja 7 JE BE

IEH 2 b R AR M SR A T REXT AP IR
REEREE, ML RGBT K S
NTDs KA B BAIK . WFFR, 75 BAANE R 2% A
TR P AR 2 b R 4 i 5B 5 PR T B 5 Y,
IXHRIR AL b R o B e R T S 0 PR A S AR
BNTDsIE A E M. SRR, s
TR MR F A SRR T st 7, K
BOE AT HE— D TR RS N . AT S 5 HE IR
B O FILIR A JE BRL A 22 05 AR S 22 R R R AR R
J&. YT, 4HRRAR TITE RHAKE R B A S bR
Y BE TR NTDs &A= H A E FH B LA SR AN 48
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