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(BE] BH TR/ 2ABRL i EEH YR R IRERE A, I SR BE IR (gestational diabetes mel-
litus, GDM) MR, 5k AICHERCAIE VT 2017 46 5 F1 %8 12 511t 5y RIEE = RHAA S 720 020 RO W DV
fcHEZ 24~28 Jil 75 ¢ DR MR (oral glucose tolerance test, OGTT) £EH43 4 GDM 4 (WF534L) FIHE GDM 44
(XFRRAL) o o3 T R R 2R PR 2 A2 AR AR, XHIIE AT 16S tRNA V4 TT4E X #E47 DNA WU e S A )15
BEESHT, RHZHE Logistic FUHAHHRTTGIE B Alpha ZHME R BRI FE RS CDM R, £8 4L 145 HIFF

BHATHEBRAR N 22 A ARG, R AFse 4l 34 B X B4 111 6, Alpha Z T BR, DFoE 4l 41
Shannon 5 %X Hil Simpson FEEE T X B (P $5<0.05) , LESe /341 isn, HEAMAIFZ | LA YrRh oA % 3= B e W 41

S EAGIHFE L (PY¥<0.05), ZHE Logistic AT 7R, F42H] Shannon 54 <6.51 (OR=3.15, 95% CI.
1.32~7.52) . Simpson #5%40<0.96 (OR=2.54, 95% CI; 1.09~5.89) , M HKEE (Alloprevotella) AHXTFEFE <0. 004
(OR=2.65,95% CI: 1.09~6.44) . BIRFIE (Lachnospira) HHXFFHE <0.0107 (OR=3.17, 95% CI. 1.33~7.55) EK
A GDM WfER HE . Ml DI RE B H R s, AR P 22 /b h Rt SRR AR . WA EEmRAR
WIS ZHE (lipopolysaccharide, LPS) A MAHKI MM AU B EEE, £i6 SEREPOME, B28 DM B &
JAiE BRI T RERS SO0 LPS A Ak, AR AR, MR ZE BRI A oG I 0 = 4 20 3 B R R 2 R R A1
Fe R 0 F B R AIRR K 4 GDM Gk R &
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[ Abstract] Objective To characterize the characteristics of gut microbiota and its function in the first

(T1) to second trimester (T2) of pregnancy and to evaluate its association with gestational mellitus diabetes
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(GDM). Methods
May to December 2017. The pregnancies were divided into GDM group and non-GDM group ( control group) ac-

A prospective cohort study was conducted in Peking Union Medical College Hospital from

cording to the results of 75 g oral glucose tolerance test at 24 to 48 weeks of gestation. Stool samples of all par-
ticipants were collected in the first and the second trimester. The V4 region of the 16S TRNA gene was se-
quenced and analyzed. Multivariate Logistic regression analysis was used to investigate the relationship between
Alpha diversity, relative abundance of intestinal flora and GDM. Results
34 diagnosed with GDM ( GDM group) and 111 healthy (control group) were analyzed. The Alpha diversity of the
GDM group (Shannon index and Simpson index) was significantly lower than that of the control group (P<0.05).

A total of 145 pregnancies, of whom

LEfSe analysis revealed that the relative abundance of several genera was different between the 2 groups in T1 or
T2. Multivariate Logistic analysis showed that Shannon index <6.51 (OR=3.15, 95% CI. 1.32-7.52), Simp-
son index <0.96 (OR=2.54, 95% CI. 1.09-5.89), the lower relative abundance of Alloprevotella ( OR =
2.65, 95% CI. 1.09-6.44) and Lachnospira (OR=3.17, 95% CI; 1.33-7.55) in the first trimester were
risk factors for GDM. The pathways of LPS biosynthesis, energy metabolism, glucose metabolism and amino acid
metabolism of gut microbiome revealed through the Tax4Fun analysis were significantly enriched in the GDM
group in T2. Conclusions Compared with healthy controls, the functional characteristics of intestinal microflora

in GDM patients during the second trimester were significantly enriched in functional pathways related to LPS syn-

thesis, energy metabolism, glucose metabolism and amino acid metabolism. The decreases of the diversity as well

as the relative abundance of some genus in the early pregnancy are the risk factors for GDM.

[ Key words] gestational diabetes mellitus; gut microbiota; abundance; diversity
Funding: CAMS Innovation Fund for Medical Sciences (2016-12M-1-008)

EERUE PRI R ( gestational diabetes mellitus,
GDM) B LT FE GDM K%
Fi5 14.8% GDM AJ 5% 0 bR SR A5 Ryt g 2
TR 3 1] £ AR B I KU T GDML i 5
SR R 5 AT UIN T R B AN B ) BE R AR AR G,
BRSBTS B S R, I iE
FRER W AE 2 BUMEJR G (type 2 diabetes mellitus,
T2DM) 70 R LR e MRS 1 K AR R R v
WEZIEH, HES5 DM &, HEr X T4
JE A GDM AHOCHE a5, HAFE x4 %
AhFr /O ez AR IR T AR . AR ST
TR L/ v Z 3 2 e i T8 T R 0 D B T R L, Ty
S GDM BIK &,

1 X&REFE

1.1 ARWNRESA
L1.1 W%
ABFSE R HHEE BRI 5T . BIFSE X 4200 2017 4F
5 H & 12 AJURT U B B P=BHA SR AT IR Lot
PARRHE, (1) 22 I3 RRTERR=K; (2)
BIEHR; (3) 4FEIA 20~45 %, (4) ARl
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FORVEATRADT

HEBRBRAE: (1) Z00 B2 1 W 0 12 1B B8 A AT
ISR MRS, ALHE 1 BRUBE PR . T2DM AL A 4R
GREBUMEIR ; (2) BAEMELRR., Sk, A
B S (3) AHHEZ KA WE FARE;
(4) T3 DANRBAERE .
1.1.2 74

WU (REIRAIHEIR SRR M (2014) )1,
PEUE R 24 ~ 28 JH 2 75 o 11 MR A 5 BE IR 2305 (oral
glucose tolerance test, OGTT) 28 GDM By ZE1ia 9
ABFFE4L, o GDM 2 1A15 A%t R4

KU 5T B TE clinicalirails. oov 1M (H =,
NCT04420507) , F-it iof b 5 iy AT g 48 BT A 2% B3
At (WS JS-1535),
L2 HRAZE
12,1 — B RBOR S

TERFTEN RIS BEAT RS A, WA aAE. 4
W ZERi AT RS (body mass index, BMI) . AS{K
EEIRTE AL (Z/ ek, BUP I, AEBh AR s 7 ) | Bk
T S 45
1.2.2 FEEREACRE

O TR (9~13"F) (T,) FihZed (24~



/2 R SR TR R 22 S SO S ARSI PR R 2R . BT BASIBT ST

27°°F ) (T,) AT R R ORAE B SRR A
(PSP®  Spin Stool DNA Kit, f& [ Stratec 2vH]) B4
FEEARA (W8 2% 101 1 FH 385 T5C 19 TG T R A b BUHIT B 36
2 1 g R TARAE NRAAIRCD ), B = R AR A7
TRy E2g, A b T3 1 N T3¢
fH DNA F2H )
1.2.3 FEAS DNA 4RI, ¥4 2t Ans

KM 7Bk = LR AL EE (hexadecyltrimethyl-
ammonium bromide, CTAB) ¥:X}#£A A 3E A 4] DNA
PEATERE, IR EUY DNA I EHE KR BEE1 mg/L,
AR B (I 20 DNA AR, {14 Barcode M4
5514 515F-806R Xt 16S rDNA (1 V4 {7 X S i1 745
P . PCR /K & . Phusion Master Mix (2X)
15 pL, Primer (2 pmol/L) 3 pL, ¢DNA (1 mg/L)
10 pL, JOBH A& KM FF % 30 wl, PCR N 4k 1.
98 CHIAE 1 min; 98 CAEME10s, 50 CiB K 30 s,
72 CHEAH130 s, 30 MEFF; 72 CHEMS min; 4 C
TRAF . MRS PCR Wk 25 O G2 il A7 25 IR
R, FEOMRA) A 29 i BB W B8 B vk i 47 PCR
FEREI . fd ] TruSeq® DNA PCR-Free Sample Prep-
aration Kit ( 3 Illumina A #)) AR AT S FE
PR, FHE 9SO 28 Qubit %2 FISCERI, A%
J5 f# ] HiSeq 2500 *F- &5 (3£ Mumina A 7))  EHL#E
fra
1.2.4  AWfE 50

FRINLL 97 % (19— B Fr 51 R I A o 2K .
JG (operational taxonomic units, OTUs), 4 OTUs
R IAT YR TERETF et L T 4 B i W) Fh oy A
UL, SRJE NS 25 4 a9 E0HE AT 1 — Ak Ak BEOF 2y
Br, f4E: (1) Alpha ZFE. RH] Qiime 1. 9.1 4K
H3E15 4381, Lh Chaol #8800 FAL B BEFE E, Shannon
FRECH Simpson FEHU WL BEZFE; (2) Beta £
FEPE: R R 2.15.3 BP9 Adonis 4T 20 #r, LA
SR R REFE S5 R BRI s (3) 22 S Wl 4501
KPR 543 M7 (linear discriminant analysis effect
size, LEfSe) 1.40.0 ¥ $ 20 [\ A6 %t =F B2 A7 42 1t
XS NY R (& B LDA score B i EH A 3);
(4) Taxd4Fun IHAETIM ' 522 Bt g, RO R
H5IENHA AR 2T (Kyoto Encyclopedia of Genes
and Genomes, KEGG) Hd & 5 A% AW 4 3 R 41 16S
rRNA 5 7741 36 FH BLASTN S350 3 o & SIL-
VA SSU Ref NR K4 Ji @ 57 A OC 20 B, K 8 if
UProC ( ultra-fast protein domain classification) ¥ B

(4 KEGG Hidfa J2¢ A% A= 4 2 R 21 D) e £ 1 %) 1 2=

SILVA ¥4 e, S2B SILVA $¥s PE th B v R, AT
A ARAS I R DL SILV A 838 4 15 91 h 2 % 7 51
AL OTUs, FFmMRBEN BT RGER, RH
reporter score [ 22 5 W #1570 M & 4 A0 & 19 KEGG
TR 2 e, HAEXMERT 1.6 (MM TIES
G A 90% Cl), BEHI2E R 3,
1.3 BHAEMRHE

AT H Y, R i Y OTUs
THAREA R (8 bR, B SCHkiRIE"T, 22 OTUs F
PIE 160£5. 7, KL KAWL, LIFEEUE 25% 5
¥ f 5 a K g R B 2= R, R E A
(Zlfa/Z + Zlf,B/2>2 a N — v

5 (H: o N EMbRIE2 A,

WA, 6 MBS 2ZME, KB KEE a=0.05, 4
B 1-=0.8, Z N&E R T ARIEIES 26 1
FUH) TR AR/ AR 30 B, R TS
HK5%, HIEETESET CDM R K 25% , BT
i ARSI G I 127 1),
1.4 FREEH

ABESE AR UEAL N1 3 24 BF5E AT A 58 0
FIRFFAL | BRAUEESR SFHBEYT TAE, JFRAFT
FEOEREIL R . R ISR AR AE B PR AR L
SARATRIHTZ R, hihse pLE AR, ™
R S SRAE I 5 (14 I AR PR
1.5 itz

KM SPSS 21. 0 AP BEAT AT 00 M . AT R IERS
OMAE T OB LY B bR 22 s, 2 ) EL SR
TSR K8 ARIES TR L P A (7Y
SRR Fon, Al HEECKR H Mann-Whitney U 5 5%,
THEORILIUEL ([ 380 R, 4] e ECR X
B, FRHZE TAERE (receiver operating char-
acteristic, ROC) HHZE 5 Hr B TEA T8 b 0 e R I UE
FKHZ WK Logistic [0 5341 718 B #E Alpha Z2 A1
JCRBEARX S GDM BI5E &, A P<0.05 22 5%
BAGI R,

N=2¢"

2 #R

2.1 —RRIGKRER

It 145 G5 I AFIHEBRARAE I 2210 ATEA ST
HorpBFgE A 34 0, PR 111 9], WFST 420 AR i R
75 ¢ OGTT O h, 1 h, 2 h MHHESEH & FXHRA (P
$<0.05) , Z#H BMI, GDM 2228 LA & 4 =4 H
FEHNRA 2R TGHEE L (P3>0.05) (F&1),
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2.2 WMEREYHMERKSIFIRBERRIXR
2.2.1 PR/ A58 T HE Alpha ZH 11 Beta
M LA

Alpha ZHE BT o, B 58 4 528 0] gy 3 TR A
Y Shannon $& %Xl Simpson 5 %04k T X 4L (P #<
0.05), Chaol FEEAL W EER (P>0.05) (%2),
2B R 45 48 55 X IR A LR 2 R B i X
(P>0.05); M4 EHERA2H5h2MANILK, &
FEHEST TG FE X (P>0.05), KH ROC
Loy M B4 W Alpha ZFFE P45 18 B0 S AR I BB
(Chaol #8 %{ & 1544.13, Shannon 8 %% & 6.51,
Simpson 84U} 0.96) . ZH & Logistic [81JH 53 Hr 7E 14
HAERS | ZEF] BMI 5 Won, 5223 Shannon 8% <
6.51, Simpson 8% <0.96 J&H 22 % 4 GDM K fE
RRE (£2),

Beta ZHEME T A R o, WFsE 4 R 22 R 22
W8 PR AL SS  5 x BR A e Y o W 2 %
(P, =0.148, P,,=0.498); ZH /v 22 ) Y L 4%
e, MR B RHRES (P=0.01), WA
T EER (P=0.608),

2.2.2 PR/ AR B R Y Rl 25 R0

FLEIR, AR5 15 2SR R A 2 B2 B AR

TXTRRAL, FEJR K RS B IR E & (Alloprevotella )
MEWE (Leptotrichia) A7 XF =F & B WAL F X) 18
H (P<0.05), TZWn, BHoRd A 13 DR
RN B2 5 3 AL B3 22 57 (P<0.05), WF%E
HIWFFE B ( Bacteroidales) I R A 4 ZERERIFT
Il ( Bacteroidetes) FINFF B N ( Bacteroidia) , UL J
B YIRS ( Megamonas) B HEAR KB e Negativi-
cutes Fil o_ Selenomonadales FAX} = J& Y51 15 T Xt B 4H (P
¥1<0.05), 8@ B (Clostridiales) I 3 3EA 432 it
JEBERE ] ( Firmicutes) MM E M ( Clostridia) W#AH
X EESRT XA (P 4<0.05) (K1),
2.2.3 R IE A EY AN S GDM /Y
KE

B T LEfSe 734 Wbon, BFSCAH 76 R 22 )1 8 18
REZ A RBERARXNS E R BAR T X IR, WIRER S
28] e A GDM AR 56 1 5L 28 3 i T TR R R AL T
J&, R ROC 4 T ARk 3 5 20 10 i 1
FEYR (e Jm K F B AR HE 4 AT 35 i
) AR F AR AE, PR RS T
GDM hy R 5, FLZE Il i A O B AR
AT Logistic M504, RZIE4RES | 2200 BMI J5,
R TR IR B R AR X 2 <0. 004, BIRE R AXT

R 1 WL RRHE LA

Eiiuy WA (n=34) XIRZL (n=111) P

W (3, %) 35.5+4.3 32.3%3.9 <0.001

ZE [n (%) ] 13 (38.2) 24 (21.6) 0. 052

ZH BMI (x+s, kg/m?) 22.8+3.8 21.9+2.6 0.187
75 g OGTT (x+s, mmol/L)

0 h 1 4.9+0.4 4.5£0.2 <0.001

1 h A 9.2+1.6 7.3+1.3 <0. 001

2 h Ifi 8.3x1.3 6.420.9 <0.001

GDM W28 [M (P,s, Pys), J] 24.9 (24.3, 25.6) 24.7 (24.1, 25.4) 0. 153

WBINRRIRAR AL [ M (Pys, Prs), ] 12.6 (12.0, 13.6) 12.7 (12.1, 13.4) 0. 632

HA B IBBRAZ] (M (Pys, Prs), ] 25.5 (24.6, 26.4) 25.5 (24.4, 26.7) 0. 647

BMI: {ABUi % OGTT: FIRAG A HE i 1k 1X ; GDM . I URIHE IR

® 2 MARZYIHIERERE Alpha ZHEE LB L Z R Logistic [M11H 734

Z N & Logistic 547 *

Alpha ZFEHEREL R4 (n=34) XA (n=111) P 1Y REEE OR (95% C) T E

Chaol 1841 [M (Py5, Py5) ] 918.9 (749.4, 1450.7) 1082.3 (857.1, 2037.1)  0.119 <1544.1 1
>1544.1  0.49 (0.19~1.27) 0. 144
Shannon $64L (F+s) 6. 19+0. 93 6. 60=0. 84 0.019 <6.51 3.15 (1.32~7.52)  0.009

Simpson 850 [M (Pys, Pys) ] 0.96 (0.94, 0.97)

0.97 (0.95, 0.98) 0.004 <0.96

>6.51 1
2.54 (1.09~5.89) 0.030
>0.96 1

* ZINE Logistic [715 737 Va1 [ 5 4 4547 W R 27 i VB ki 40
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O WxTHEA
] ]

BWEI]

- AR B A
POFANEN
AR E Wy H
: FMHEH
FRERLTERE
i KE R

| BHTEREE

C BT RER
DM ERE R
DR IRE
FEHAFE
FEER
FAMEH
HEHRE

1
-3 —2 -1 0 1 2 3 4

LDA score(log 10)
A

B 1 PLALAE R 2E 5 LEfSe 2047
A R B pA]

F B (Lachnospira) <0.0107 &2 %4 GDM 1)
el (P<0.05) (%3),

® 3 RAYERREEYFS GDM KR ZHER
Logistic [ 573745 5

EEED
HREH

P OEREEI
S :
AR R R R g

: TAFER
F EffuEE
: c_Negativicutes

o_Selenomonadales

FREEAE
BFEE

FUFFE ]

LN E Logistic M54 *

) BB
OR (95% CI) P R?
PEFRKEE  <0.004 2.65 (1.09~6.44)  0.032 0.144
> 0. 004 1
EILHE R <0.0107 3.17 (1.33~7.55)  0.009 0.153
>0. 0107 1
VNN <0.0148 1
>0.0148 2.06 (0.83~5.13)  0.121  0.106
LB <0.001 33 1
>0.00133  2.75 (0.94~8.04)  0.064 0.089
GDM: [AZ£1; * M2
2.2.4 AR/ v 2 101 i 8 R R D RE 25 57 43 B

A2 00 TR ) A B A X B D A A
£5% {UIgZL M (lipopolysaccharide, LPS) & W Flfk
TREERSEEZR S ( phosphotransferase system, PTS) 253
BETE GDM ZH T4, 1A $0E = 24 T 0 40 o e A 30 B8 A
XA W & e, HagsE Al (A epm
fb) . BERG (ZBRBRIEES . PTS, “EILHERH, 1K
BE- A PEIE IR S ) . AW AW IS L (LPS 5 A,
LERTiLT AL DI =8 S T AW I E e W S R A
(MRRE I, MR KM, e = AR, Pidiim
FRARH) MOCAESTEM R AR ERE (K2),

AT N
1 I
—4 -3 =2 -1 0 1 2 3 4
LDA score(log 10)
B

3 itig

ARMIFFE XS 5/ v 28 B0 18 2 1 B 3 A R T AL
MIHEESEAT /M, K IL GDM B & 2 53T i 1 i 18 4
HEY AP Z A% Shannon F8 44 Simpson 5 20 2K T
XTHEZH (P<0.05), HF %21 Shannon 5%k <6.51
(OR=3.15, 95% CI: 1.32~7.52) . Simpson 1§ % <
0.96 (OR=2.54, 95% CI. 1.09~5.89) , I& & K #
JE AN JE <0.004 (OR=2.65, 95% CI. 1.09 ~
6.44) . BIRE MY FJF <0.0107 (OR=3.17, 95%
Cl: 1.33~7.55) &2k 4d GDM WEmHE, H
FETNRETTIN K FL M & B, GDM FR 5 78 h 2 5
BEAGHT . BeRLACI AR DAY IS 2 B R

[V 18 5 TR B A Z R B T 4R
Yy oA R ACAE D) RE A S e SR AR B P A
YIRS, il A W) 2 RE v AR SRR . RS
FACHUAMLAG S H A", Alpha ZREME R BEEA 4
BEVE I = 5 B Z FE M, JL b Shannon 8 % Al
Simpson 5 80U MU PR Z K60, Chaol FREU ML
BEEE T R, ABFSE T GDM 415 2230 i i 1 R )
Shannon $5£% 1 Simpson 48 5034 i F AL FXT 4, H
ZH & Logistic 43 #7 & /5 5 22 #] Shannon 45 41 5
Simpson 8 BUFHALE GDM KGRI R, R4
Wi E R R R 2R RN AT B 5 h 42 k2B GDM
FTE—E KR, 5 Ma 0 BT 520 101l 3 8 AR AE
5 GDM X R M HTHEMEI RS R —5, AR A
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& # ~
&
Bl 2 L B R S BB AT = B R A AT

A 2 B 2l

AL Y L, Chaol FE AR w22 5,
P/RZ A B TE TR R AR 2 P RE RO RRE

Beta 22 FEIE SO A AT HE I L UES M R 22 5 A B
FAAEX IREL I/ rh 2 LA Beta Z2 MR TEAF 7 12
FRS, PRME W, (R IO I T R R
VRt 2 kAR, Koren 5517 LB T 91 444 1A 7.
ZE RN 0 04 M B B ARG, K B Beta ZREME:
FIERE 2 5%, H5R2AE GDM LK, b @R
Beta Z2 FEVEJE 7 2% 0 7 Ji& 8 GDM o AR 25722 fe i
KA FAT AN, AT RES il WS Z R4S
(NN N 8 AT E S SR

ZE ) T DA 0 B R e LR DR A5 A AR R
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BJUAUAT R T VFISERERT ) 32, LA TS B
EITU KBRS LESe 200 R, T ZE#Im GDM
YPIFF B T TAEN = B TR 2 0, T R RE TR [ DA X
EREAR TR0, BUADURT T b AR T L

WD 43 A FF AN 5 T2DM R B TE R R 04 40 A A
WA IR S HRE AT TR 1)/ JEERE R 1T 9 LE A5

B R F A RIEARSE . GDM 4 iE RV 7R 4y Ik
J5 , I TE TR (4 JELRE TR I T AR X = B AT T fedt B o ARt
Z9, X AT HEE GDM 224 /8 T2DM JXURS 35 i i 1A
Z—2 . GDM 4 A e e s S SR AR 4 2
PERAD 2 0 s T X B84, 5 Kuang %0 &%t
rhZE ] GDM 55 i 18 TR A AT I 5 S DR A o0 B 45 2R



/2 R SR TR R 22 S SO S ARSI PR R 2R . BT BASIBT ST

—H, X B TR I, LN T A X
F SR EE KT R AEMSEY ) IR R e
A5 1 AR AU S i AE e — s A OCHE

AR ZHE Logistic BIH 3 Hrdin, H242 1
- UK A R T MR A i AR X o B AR AR AT R rh 20
KA GDM Wfalk R &R . BEAEA s sk o, wibl
R e R B AT el BRI T8 R 4D IR TR e R
%, W4T a5 A T T U A T A s R
TR TR Ja o I A8 v AU: 19 AR . PhoR ) = B
BREAL, R IR R F BRI RE -5 1 e A
HALA K, dm5IE DM, B IR R A4 I b
JE W2 (short chain fatty acids, SCFAs)'?)  7EH# IR
o3 B0 S 0 A i I R R TR AR X B I A R
FIOE BN RE L B AL BRI A W TE
EAZRRERE R, EREIECRR ., WK, TR
W Z Tl SCFAs, SCFAs Ji/bnl g5 158 & R ARBUINE
AP WA, SCFAs B 5 445 I T8 2 BB I 19 58
Bl FOR AR S G N RS DRSS I R
BEZhRE, (EIE AR EORTE . LPS B A L
WAGEE, 51 & 4 B 18 M 2 0E RO, i e B &R 4R
PO ARBFGE R B T RE SRR AT IR R B, 5
XTARALAHEL, GDM 3% B2 I LPS & JiAH 5 3 i
Wl s, 40k SCFAs B MY/ DL S LPS 1y 3 Jm wf
RESL A ] 72 A S . b e GDM B2
gRE, RINGaeE | BRI IS £
M ESIRER) 4R, nTRERAE MRS, i w A
Ve BB RO, BRIV Ay 3 0 1 32 19 A DIR A
I T TR REE 35 IO ISR T B AR AN e A Y A
HHRE Sy, RN AR L RE AU RRAE PR B T AR GDM R
TR A

FRTRESEN , W18 R 2L S B0 ™ T IR I 1Y
Wb LPS HiZ R AR B RARHUAIER B AR Y
JRREZ—72 0 gk, #E4T BT AT BEXT GDM 1)
WA A —EROCR . M4 A3 . 454 T GDM
HEAT T30 I R AF5E O A7 il . Callaway 5507 5
ot A TR R RS b L/ I JHE Lo VR AT T, S5 ROFOR A B
AR e A R RE T GDM [ K2k, — T A
11 TG RAF ST Meta 4387 75, #0782 A= B 01T BE
B3 GDM 22 3 Y I s . g . A8 AE B AR A N EOIR
AU B E i T T 0k B 2% i GDM
RO s il 0 17) 1 o8

AWFEHANRZAE: (1) | T E= 20224
TRE SR FRE =B A A CEE , IR A5 i i AL
ZSAIBER I GDM W&, (2) AFRHEARK

/N, T T TR R BRI AR 2 SR R, 8 SR AT BE A A D
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