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ZEUHBENEZESR (P=0.02), THEEI]. BEEREI]. RERINPMTE 9 AFAENML
BHE. LEfSe ERER, SHBEHBLL, PV, SR BAH 13 MREENFEEAS, 2113
B EERER. MESTERE R, XEERREBIEES REENE. eE2RE. S ER
R BIERIEE, EKEGG L3KF L, PM,s 2 RBARIET. IZMER. ABCHEIZEH.
iR/ MERE. HomEERE. FMSRNESRAE. ARRAE. SREEMZEIRECH R
D- AR D- A RABIFER L ; MERELAS VRS, AREHER. WHS R
i, BEENRE. BBZENEYER. ZEBRIA KBRS, TRMEmBNEYER. S
HELAH. WNT ES@EEAIZERHEER i,

[45it] Z2HAPM, s REESHTE) LIRRRE BN S HEERNREEAMEX. ERARETER
EHPM, s SEIRFERFN « ZHERREX, B, REZHEBNEHN B SHEMABERD
ARTF2IMHES

XK EREE ; TSR ; AR ; E)L ; HIRER

Association between PM, s exposure during pregnancy and meconium microbiome of
newborns ZHANG Liyi, ZHOU Yuhan, ZHANG Yunhui (School of Public Health/Key Laboratory of
Public Health Safety of Ministry of Education, Fudan University, Shanghai 200032, China)
Abstract:

[Background] Previous animal experiments have shown that fine particulate matter (PM,s)
exposure can change the composition of gut microbiota in newborn mice, but there is no
epidemiological evidence on the effects of PM,s exposure during pregnancy on neonatal
meconium microbiome.

[Objective] This study is designed to evaluate the association between PM, s exposure during
pregnancy and neonatal meconium microbiome, and to explore the underlying functional
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pathways involved.

[Methods] Based on Shanghai Maternal-Child Pairs Cohort, 600 pregnant women with complete follow-up data were randomly recruited.
Maternal exposure levels of PM,s were estimated through gestational exposure prediction model combining satellite-driven ambient
concentrations and monitoring station data. According to the median PM, s concentration, the pregnant women were divided into a PM;s
high-exposure group and a low-exposure group. After delivery, newborns’ meconium was collected and 16S rDNA gene sequencing was
performed on the lllumina MiSeq sequencing platform. The sequences of 522 samples that were successfully sequenced were analyzed.
Based on multiple linear regression, single pollutant models and two-pollutant models were used to evaluate the effect of PM,s on
meconium microbiome alpha diversity (reflecting the composition of the flora, evaluation indicators: Chaol index, observed species
index, Shannon index, and Simpson index). Principal co-ordinates analysis and permutational multivariate analysis of variance, based on
unweighted UniFrac distance, were used to compare beta diversity (reflecting the similarity of the flora). LDA Effect Size (LEfSe) was also
used to analyze the different bacterial taxa between the two groups. Kyoto Encyclopedia of Genes and Genomes (KEGG) database (divided
into three levels: L1, L2, and L3) was used to predict the functional pathways involved.

[Results] The median (P.s-P7s) PM,s concentration in the low-exposure group was 38.3 ug-m™ (36.4-40.3 ug-m?), and the concentration in
the high-exposure group was 45.4 ug-m™ (44.5-46.4 ug-m>). Gestational PM, s exposure was inversely associated with the alpha diversity of
newborns’ meconium microbiome. In the single pollutant model, every 1 pg-m™ increment in PM,s exposure was associated with 5.28 (95%
Cl: -7.73--2.83), 4.00 (95% Cl: -5.75--2.23), 3.06 (95% CI: -4.66--1.45), and 4.54 (95% CI: -6.65--2.43) decrease in Chaol index, observed
species index, Shannon index, and Simpson index of meconium microbiome, respectively. Also, a significant difference in beta diversity
between the two groups was observed (P=0.02). Proteobacteria, Firmicutes, Actinobacteria, and Bacteroidetes were the dominant taxa in
the meconium of the two groups. As shown in the LEfSe analysis, compared with the low-exposure group, the relative abundances of 13
bacterial taxa in the PM,s high-exposure group were increased, while the relative abundances of 21 taxa was decreased. The functional
analysis results showed that these bacterial taxa were involved in glycolipid metabolism, energy metabolism, amino acid metabolism,
transmembrane transport, etc. The results of KEGG enrichment analysis of the L3 group suggested that transporters, ribosome, ABC
transporters, glycolysis/gluconeogenesis, glycerolipid metabolism, cysteine and methionine metabolism, pyruvate metabolism, amino
sugar and nucleotide sugar metabolism, and D-glutamine and D-glutamate metabolism were up-regulated in the PM, s high-exposure
group; while secretion system, bacterial motility proteins, two-component system, energy metabolism, lipopolysaccharide biosynthesis,
glyoxylate and dicarboxylate metabolism, biosynthesis of unsaturated fatty acids, glutathione metabolism, WNT signaling pathway, and
riboflavin metabolism were up-regulated in the low-exposure group.

[Conclusion] Gestational PM, s exposure is associated with the diversity and composition of neonatal meconium microbiome. High PM,s
exposure during pregnancy is associated with decreased alpha diversity of meconium microbiome. There is also significant differences in
beta diversity and composition of the dominant microbiome between the high-exposure and the low-exposure groups..

Keywords: gut microbiota; air pollution; fine particulate matter; newborn; pregnancy outcome
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EHEFR, SAFRRERRRZTIEX. AMEBEHES
B£9100 F1Z2MHEM Y, 3E 1000 F [F HY 40 & 4
K, Guzzardi F P KRG ERENERILERALE
NHEH AT E. RENEREEF THFmERN
[ERBINEE, WBERINRMESER, EE, £EMEK
HAER, RMEERE, HIEREASELEKEY, MK
BRERIANRS A —RYINTHEESEL, HMmeZ iyl
ANERRES. HERFRASHKIANENFIMRS
G RERABRNEERRY,
ZIRITMER ARSI R RARITHRE
ZHMHARBELERZIEX, MR RFER . O
mEHRFY, BFERR. KRR &,
IEFEREARENHARLI PM,; AISHARIIRER,
RS R AR E Y &, AmASATRY
(fine particulate matter, PM,s) SEF RITIRERFHH
MEI= 1AM, BeiEZINNRE WIS RE RN

INE A EE B U, #ENZ2HA PV, s BREFFEHY
FRERE B SHE) LERENRTE X,
KIARETFTHEBATIAR, BIXHFHE) LRRER
BT 16S iDNANIE , AR ZHAREE T PM,s W&
JIBRERBZHEMNEN, RRMERFENSES
FHPM, BEXT) L EREEMIBEER.

1 WR5FE
1.1 FARMR

KNI RETF EEFETFBAY, ZATEMHAERATE
ERRAARPFIERE. DEEANEEARXSFE
TRREAVEZIM, MBAZIHRBENIZEEN 600 & 2016 FEZNNPA
SINAEEZHRMIEE S BRREIRNEZE, HE
BYHTAE ) LRR ZEAF AT IO, S BN e A Th Y 522
BREEEFIT O ZAREBIEEAFAREDE
FREFMACEZAEHENME (48 | IRB#2016-
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04-0587-EX) , HIRGEUMAXN RN BEAMBERE.
1.2 RERPE

XABENEERNERERARFEE. AE.
DRFRR. REEKFE. WEhTRIR. ZHAE. 28
KIENURREFVNFE R, BEETIERIRE
BEEBE. 2B ZEA. 2R F R DEFTMHME
JUERFE R, ZANGFERND GBS REHE
HHEAZEE, 281K EIEE (body mass index, BMI) FH
ZHIAE (kg) BRUSE? (m?) ITERE,
1.3 ZHPM,s BEHIE

RARERT BERBZEAADERN PV, 15
EEBETNM A AT EREZRIPM, B EKFE,
BidME KA = AKX B (National Aeronautics
and Space Administration, NASA) 3 3A1E i K 0 3K
BAMASZIINT LBM2016 FZAER[RIE
(Multiangle Implementation of Atmospheric Correction,
MAIAC) B9 1km SUARFFEE (aerosol optical depth,
AOD) . B J5 %I FA BB/l £ M B 7% K& MAIAC AOD ##&.
SKEH. BERRE. DA BHIEMACDKES,
REBSMAEE AoD IFENAMER, WE TR
SHEEE (1kmx1km) F1100% B =B S PM, s B
BTN A E. REREARETULHITHIERD, R
BEERXAZBBHNS®BE, tEHEESZH
PM,s FHIBRBRERE (RAIRRE), BNME2Z2H
PM.s ZBRENFUIBEHARABFD NS REAHN
RBEA,
1.4 RaFEERWRESEECN

HERIFIEARTER)LI®E 24~48 hRfEAR—R
MTEZEERERBENE) LI (HEBNE—R
@), WERILENET -80°CHKFETREFTM. B
IR ERPBR ZEFE AR AY DNA, 3T 165 V3-va X ## 1T PCR
yIEMERE, BB NFZRHEHDE 165 v3-va XE X
F, MIANFSHRIRK (reads) #HITREHIZI7%
IR ER D A REB D K2 EETT (operational
taxonomic units, OTUs), ¥ OTUs IR KR FFIRIEHR
WEMEBEFHITEEXS, JFR, X EFRFRI OTUs 1#
THTEMEERED, B a ZHFEMIER. BEEF
MIEHNMMEES HP o ZHEMRM T EXD
HTAHMEMZEY, BRFEEMIOER D4
Eo. Z5Hff 53 K F3 Chaol 5 #4. observed species 5 #4.
Shannon 15 #4#0 Simpson IE X XTRE ZE R BF o ZHF M

T Chaol $8EH observed species FE2 AR EF BE
HIFEZ E, Shannon 15 ¥ H1 Simpson I B R E BE Y
LMY, g ZHFMEMNART MEBIHEYA
BRI
1.5 RitEDM

6 B Qiime 1.9.1 F1R 3.6.1 # T+ D #f, KL
KEN a=0.05, (FAZELZKMERLT, 55IEILT PM,s
75 2 W) 1R B M PMos 5 PMio. Os. SOz NO,. CO FX
SRR BT KSR # A ) LR ZEE R o 2%
HRE MM, IRIEEEESCHER, 1REURIE T 2EFR. 2281
BMI. REBREE. #1414 ZHwhIRE. 7218
I PUEET. R ES AR EE RN 2, 5.
REZAHREREB ZHFM LR AIEIMN UniFrac
BB 1T E AR (principal co-ordinates analysis,
PCoA) (WTREPEHITIELZE) MEBEMZTAHED (L
RWABIER). RAZMHS 2B K (LDA
Effect Size, LEfSe) D iim. RBBAME) LIAEEE
(AR ALHIBIZE B, 1RIE LDATE D >3 1 THIMT,

f£ A3 PICRUSt 2 ¥R {4, T 16S rDNA 7RI E FH
BUEM SR ERAIIEE (Greengenes #UIEE) T
NEEER, B ERSRBERMERAGR 2
F (Kyoto Encyclopedia of Genes and Genomes, KEGG)
BIREHITHE XIS R BEEINEEBES, KEGG FIRE
BEYRBBEERDSAT=ZDER, 2381, 12F]
L3 (https://www.kegg.jp/kegg/pathway.html ), @i
STAMP 2.1.3 1T R R BRI ThRE E = HI .

2 2
2.1 PM,s REMMAR ABEAHE

TR PM, s BYREE AR i1 27 (43.50 ug-m?) ¥ 600 &
ZEADAZHPM e BEAMZIH M, RBEH,
HEBR T RRINMFER 78 BlfE, BRIRERHIIEN
A#AsS2 N, AMREHEZAPMEEEALRN
234N, EBBEHN28 A, BREZAHPMKREM
(Pys~Pss) 79383 ug'm? (36.4~403pgm?), SR EAH
W E M (Pys~Pys) 7454 pg-m? (44.5~46.4pgm?) o H
RETSREMEREIFEILR 1

R2ET, ZHPM s REZHZED BFR T
¥ (283+4.4) %, S REAN (28.7+4.0) %, 21
PM,- BB BHANZTHEREES TPMREZA
(P<0.001), BRBHPATHAFERULE H43.4%
(125/288) , 1k B 5& £H 1N &5 24.8% (58/234), =& =
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ARREFUIN 10 5 R EABEE75.4% (217/288),  4R2

KR EHN56.8% (133/234) ; MIEBREHZAZH — PMZ(MEE??H P iﬁ?iﬁ

Sil n= n=
{Z‘S jj 5% EjJ ET_I' [Eﬂ j( F2h-d? 79 14.1% (33/234) s % + _,%_ Basic characteristics PM, 5 low-exposure PM, s high-exposure P
=4 Y = group (n=234) group (n=288)
== o -~ == =

REAS9% (17/288)0 PMos BB BAMMBRAZ S iy oo Py

EANZEEIBMI. £EBE. 2B, AN DiEED. JIfFF= (Vaginal) 91 (38.9) 122 (42.4)

B RAN R OB E B RS L AN (P> 8 Cesrean) 1961 166(576)

005) R ST (Delivery season) 0.394

&Z (Spring) 152 (65.0) 169 (58.7)
£1 HRABASSRNBEER M (P.s~Pr9)] (n=522) B (summer) aars) 5208
Table 1 Air pollutant exposures of the study population #Z (Autumn) 25 (10.7) 39 (13.5)
[M (P2s-Pys)] (n=522) K2 (Winter) 16 (6.8) 28 (9.7)
SRYIRE PMos{RBEEA (n=234)  PM.s BB (n=288) AR IR AR
Pollutant PM, s low-exposure group PM,s high-exposure group P Passive smoking during pregnancy 0.546
concentration (n=234) (n=288)
Z (No) 195 (83.3) 233 (80.9)

PM, 5 38.3 (36.4™40.3) 45.4 (44.5~46.4) <0.001

PMyo 42.7 (40.2~51.7) 54.0 (52.0~56.5) <0.001 %2 (Yes) 39 (16.7) 55 (19.1)

0; 105.0 (100.0~107.0) 96.9 (94.1~104.0) <0.001 QHETT\/E . 0.523

Drinking during pregnancy
SO, 7.4 (6.7~9.9) 10.1 (9.8~10.8) <0.001
Z (No) 229 (97.9) 284 (98.6)
NO, 31.6 (27.4~36.4) 37.2 (36.2~42.4) <0.001 o
co 0.7 (0.70.7) 0.8 (0.7~0.8) <0.001 %2 (ves) 521) 4@
N : — : — : sEENEtiEl/ (hd”

D] PV PNcn O SOw NOLBVRIE BT ugm’s CORBLLI oy i v e i

mg-m~, pregnancy/ (h-d™)

[Note] PM,s, PMyo, O3, SO,, and NO, concentration units are pg-m?, CO <0.5 115 (49.1) 141 (49.0)

concentration unit is mg-m>. 0.5~ 54 (23.1) 74 (25.7)
&2 RRABERIE [n (MR /%)] (n=522) v 237) %6 (194
Table 2 Basic characteristics of the study population 2~ 24 (10.3) 13 (4.5)
[n (proportion/%)] (n=522) >4 9 (3.8) 4(1.4)
PMs RREA PV BREA REFBN/ T <0.001
EARYFE (n=234) (n=288) Annual household income/yuan '
Basic characteristics PM, s low-exposure PM, s high-exposure <100000 101 (43.2) 71 (24.6)
group (n=234) group (n=288) ’ ’
* 100000~ 121 (51.7) 190 (66.0)
DIRFHS /%
Maternarage at delivery/years” 283 (44) 287 (4.0) 0-239 >300000 12 (5.1) 27 (9.4)
#2E) LIER (Newborn'ssex) 0414 []«: SURNIGH (IRER),
5 (Boy) 98 (41.9) 132 (45.8) [Note] *: Data are presented as mean (SD).
%z (Girl) 136 (58.1) 156 (54.2)
ZaiBMY/ (kgm™) 0661 22 ZHPM s BESHE)LRERR a ZHEMERN
Prepregnancy BMI/ (kg:m™) .
(RS (<18.5) 27 (11.5) 41 (14.2) XX
e w5 5 #E1F 25 165 rDNA I 223K 15 19144233 N
FR{AE (18.57<24.0) N s
Normal (18.5-<24.0) 161 (68.8) 192 (66.7) 5, 185/ OTUs, TERIE T ZIAFEHE . 225 BMI.
BB (>24.0) 46 (19.7) 55 (19.1) BIRE. fiE)LER. ZHAMIRE. 2iEHF K. 2
Overweight or obesity (>24.0) - L . . .

s e MBS BEIEERE BRI REER NGBS R
7= (Nulliparous) 114 (48.7) 151 (52.4) MR BN FRE R, ZHPM BZEBSHE)L

pr— woey s AREH o SHMTUYEFERAXEK (DB 1), £

8=zE — s . —_

;aternal education level p000L % Vis) ’7ij-<b LLI’@ *E EE EP , PMys /‘é 9:|' =1 ug: m?3 , Chaol *El‘ %3(\
MRRELE 38 (16.2) 11.(3.8) observed species 3§ #{. Shannon $& #{#0 Simpson 35 #X
Junior high school and below
BHSRE (High school) 138 (59.0) 152 (52.8) 53 5 P& 1] 5.28 (95% CI : -7.73~-2.83) . 4.00 (95%CI :
REFAFRUE 58 (24.9) 125 (43.0) -5.75~-2.23). 3.06 (95%C/ :-4.66~-1.45) F14.54 (95%
College or above ’ : — s =

Wil Cl & -6.657-2.43) 5 N5 RYEE 10 2 Tt B A0
ARSI 39.0 (1.2) 39.1 (2.1) 0.478

Gestational age/weeks”

#R,
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Chaol observed species Shannon
—o— PM, BT RMIIE R (PM, 5 single pollutant model)
B~ PM,.5-PM o X5 RAEEY (PM, 5-PMy, joint model)
—a— PM,5-0: 305 FHIHEEY (PM, 5-05 joint model)
¥ PM,.5-NO,XS ZME RS (PM, 5-NO, joint model)
—o— PM,5-SO XS MR RS (PM, 5-SO, joint model)
—o PM,s-CORUTRAIIEEL (PM,5-CO joint model)

U] RIEZEBHNZAFE. Zr18ML REBERE. #4115 28
WENRME. 53987530, DIRETS. ZHRIERN RS EIFIREFUIN.

[Note] Models are adjusted for maternal age, prepregnancy BMI,

Simpson

maternal education level, newborn’s sex, passive smoking during
pregnancy, delivery mode, delivery season, physical activity time
during pregnancy, and annual household income.

1 PM.s 5¥r%) LRAEE B o ZHMAIXEX
Figure 1 Association between PM,s and alpha diversity of
neonatal meconium microbiome

2.3 PM,s=. RBBEAERRERE B ZHMERIELE
E F 3E 0 A UniFrac BE & BY PCoA = 2 1R 3 47
ERPMsE. REZHANBPEZHEUERERITE
B X (P=0.02) , 734454 iRZEZE 5 5 A x=23.83%,
X,=6.94%, WAPFEMEIE] S1o
2.4 ZHIRREKRE PM.s REAENE) LIREREEY
Fhe R EE 3R
2B T AR AT M B KFE LR

M. WE 2AFTR, EI1KEL, ZH5. HPM,s
BREANE) RERENIBREIENTEE. FEE
H. MEEMMTE. EBKF L, MARBEER
—X, BREME. IAFE. HEKENTETEERK
tEEER (WE28B),

X9 A& 2 B BF BV AR XS F EEIBH 1T LEfSe 4, LA
WES. MKEPMBEAHBMNER, ERNE3
RIARELRI 34 MUEMEBETEPM, s 5. (REEA
ME)LBRERBEZEABTER, a2EHAE 13 M
E2EE, RBHAB 21 NMHELE, BREZAHATE
1INRFRENEE, SBBAHPE3I . FEIIKFEL
NESRLHE 3N, BIEEER). TR IHMMT
Hi ], EFEER IS RBAFIEEE, TEEI]
MMM EII N EBBAFEREE ; ENRUTKE,
SERANFTIEHFIENTEERE. BERE. 7
HEMNPKES , RREANRPBITIEHTEREE
H. EEIKE. RE. FHETE. AFRNHUTES.
FRIBREAEEZ LB I FTTMRIE 2,

2.5 ZHARREIRE PM,s REXHE) LIAEREEFINEE
et i oAl

TEKEGG L1 7KF L, FAAB]HE R@ RS G135 151
BEESAE AEISE. FEERAE. AXKKER
MEY ARG FEKEGG L3/KTF L, MAHRBT 106 % E
BB (P<0.05), EFPM,s SR EAHT LIFIER
FEBH  BiEF. ZER. ABCHRIZELEEME/ES
4. B, FRRNESERAE. RERERS
5. RERNZERECHN D- SSEERMD- 2R
RAE ; RBEALRANBRIES | DMER%A. 4

~ 1.00 ~ 1.00 [[] E&AFE (Achromobacter) [] #AFEi(Lactobacillus)
£ 3 [ | AzhtTE (Acinetobacter) L] #L3@ (Lactococcus)
; §o ; RN 5e % R E (Adlercreutzia) ; 18 AR (Mesorhizobium)
s 5 | | X522 (Akkermansia) L | S58AFE (Mucispirillum)
° 8 L iﬁwg("”"baw’“m) || 2#t&i(0doribacter)
@ 0.75 e X c 0.75 [ | #%4F & (Bacteroides) | mgs (oscillospira)
é g fﬁﬁ%[Acﬁnobéctena) 3 ; WX AT B (Bifidobacterium) ; BT E (Parabacteroides)
E H(facteroidetes) 5 | %R (Blautio) L| & Ei(prevotella)
3 0 ggﬁ@“’?f’””ba“e'es’ ® [| {83 EcEi(Burkholderia) L] /A7 (Proteus)
g o ; 5§(F|rmlcutes] X g [ | ##5BRFT B (Citrobacter) [ | {Re2 B (Pseudomonas)
2 050 HE(Proteobacteria) & (.50 | ##(Clostridium) || =/RER3E & (Ralstonia)
< ™7 E [ #IHRER ERE (Collinsella) || 8B K& (Ruminococcus)
& O V?, . o ~ [ 3Bk (coprococcus) L] /& i (Serratia)
~ FEE(Verrucomicrobia) X ] #R#FE (Corynebacterium) ; 45 B2 8 [ (Sphingomonas)
i H# ] B3NS (Desulfovibrio) | & BKE (Staphylococcus)
# 0.25 = 0.25 [T 4K &i(Enhydrobacter) ; B 7 ERRAE (Stenotrophomonas)
= o ] #7#F&i(Enterobacter) [ | #IKE (Streptococcus)
z B T ##3kE (Enterococcus) TEHFECE (Sutterella)
B X . U K& (Erwinia) . HEREAFE(Turicibacter)
Alé 0.00 [ 0.00 ] v& M #F i (Haemophilus) Ov2
- ) : I | . K& Eanthinobacterium) . FR EKREKE (Veillonella)
PM, s ERLH PM, X BREA PM, S REA PM, (R REEA ] =& 8 Ei(Kiebsiella)
PM, s high-exposure PM, s low-exposure PM, s high-exposure PM, s low-exposure
group group group group

CEIA D TR FERAR ; B : BATFEEFHAM.

[Note] A: Phylum-level composition; B: Genus-level composition.

2 ZHIPM, s SR BANRBRERARERFYTAEN

Figure 2 Meconium microbiome composition in the gestational PM, s high-exposure group and the low-exposure group
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K3 FRPM, s ZEAEMNKRERBFES A
Table 3 Different bacterial taxa of meconium microbiome in PM,5
high-exposure group and low-exposure group

eS| PM, s S EELH PM,s = FR 4
Category PM, s low-exposure group PM, s high-exposure group

7] (Phylum)  #A#FEH (Bacteroidetes) EEEE (Firmicutes)
THZE (Proteobacteria)

43 (Class) THZE (Gammaproteobacteria) ZFIAFE (Bacilli)

PAFFE (Bacteroidia)

HHE (Clostridia)

{452 K& (Burkholderiales)

B (Order) 7= (Enterobacteriales) ZEATE (Bacillales)

IFFE (Bacteroidales)

& (Clostridiales)

{52 EC& (Burkholderiales)

A+ & (Enterobacteriaceae)

H#FE (Lactobacillaceae)

IMFFE (Bacteroidaceae)

EM2HEE (Lachnospiraceae)

JEEIKE (Ruminococcaceae)

ZEIAFFE (Bacillaceae)

HFFE (Lactobacillus)

PAFFE (Bacteroides)

#} (Family) FAEKE (Enterococcaceae)
B & IKE (Staphylococcaceae)

REME (Pseudomonadaceae)

& (Genus) HEIKE (Staphylococcus)
B#EKE (Enterococcus)
BEME (Pseudomonas)
BT & (Enterobacter)
R~ R (Erwinia)
JDEEKE (Serratia)

EIZmEH. WAHD RS, a2 BEZENEY
B CEEERM TREAE. FIRMEMERNEYS
B BB HE B, WNT(E S @RMzERNAS. &
Hrm, R BAMRRRATLE) RERHTES
FINRERER AN FEAL R S30

3 g

TR EIFEASRERERNTZEHEER
HAMNMEPM, s FHREBIRE, BABED AZEHAPM,;
R SZEE4H [38.3 (36.4~40.3) pgm*] SR EAH [45.4
(44.5~46.4) pgm?3l, ZHIPM, RESHE) LIBER
B o ZHFME0EX. BENMRERE, B lRe0a
ZEMRARNAENERFERAEES. EERAKA
%, MREN e ZSHEEFESARBRE/EX P,
HEARRILR T Z2E PV, S ZBAHMBEREALEN
REEBNR SN, AUMRA ZEMBABTESR,
B X MZHE. HKEPM, REABINFE) LA
ERFHHBE UNERLER., XSS5 PM.HRE
BEIBBEREX, flumbElERE. BERE. 55
S%E, AARAZERPTR YR EITIE) LRER
mHE (T HEIHLE] IR

Bl T2 PM, s BEEXT#T A ) LI E R B 7200
HRITRERR, E5—ITRBEPENGYLREARR
TE2HPM, s REX FRIFEREEAIFM, LuE 1L
15mg-kg" B PM,s BB Z B HITRE R, XHRA
HFITEHEREE, EREMPM, MIEANLE L F
KRMBEH B=EEKFESTRA, mAHREFRBm
ERMBEZHMAREEZEER. BIXNMAREERH
BIXTEE TR, FFiE 3d M BAMEMFRPEREM
PREZFES, WRATHEKE. REKEMAH
SHRAMTEFES, MAARI LI EZ RS ZHE
ZRAWE) RENFHIES, 88XEAERES
HFFIEERE, AMBEERENSEFMRITRFMRR
F LLSIIE.

BRREZITH PM,s EEXRR) LHEREE—
EFMm S, BN rm, REFRER BT T
J LB ERBFNMRS R E) LNEEEAE, KNAR
A, REREAKREPM,  BREAME) LBRERFHD
FHIEER, SEBRAREHNEREEZAHRER. MR
R TBRNARE, EMENELD2SHT BRKTEHN
PRI 2, TR BEMAMMEEREARNENE
ARER, TERMVAERIBE 5 RFETHEERVPE(R A RAAR K E
B2 BRI INE X 27, tboh, BhiG RHNEYA
FRE A T = EpEESE LN, X5 EEM~ER
SEMARBBREENE X, Grevenonk F X RMELE
i RAEETHRYIEINSEMB) L8R L
RNZEKTF. Flt, ZHIPM, s BRI RERBENEER
Be) LB E R ENAERL, M E S aEREnER,
iEwEENILE, HMBUE T RAKEMNEWEHE
B, REASHTHE) L HERERERK, LI, 125
BB MR R A B RIP1ER, BTN BIZER
RSHRANEEINENLZIZE, ZHRET PM,;
LR EERRE R BN, X gexH—F &
WE)LNHELE,

KIFRINEEBE DA, 5. KRBEBEHEERS
R (WVEEAR/ BRE. 2B TR
. HohiEHMRRRAHEER) BEER,
Wang F B R M KEARET PV, A] 5| B ES K
A, HolgeESEEANRENLE. RNARLIN,
EREENEBSIKEE PV, EEZRAHMNFIIEEE,
BIREMMRRFETER. BEEERMEEIKER
R SRS RITNE X, BEREYXRPH
RE ZWE R BUE Toll 12K 4 1F M T IR R K AE
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SRR, SBESRIEND, AMX a2
PM,s BB FE M FEREKRRABNRABHNREZ
—o =T DINEREETR, PM,s SRBRARD- AR
ERRAN D- AR AEHER LE, AR EWIEERXTH
ZRE. R BME, FIMCRZFEEIRERLR
B]/ DY, BAERER, PM, BT A RBIREE T S AR
£, R MHERENKRARZ BRI REZER, H
FESHESHED, AMXLETRRZHEET R
FE PM,s X)) LEMEZ X BRI IMBBTEEDF .

AR ETRIBEMELEY, RRZELGE2ZH
PM,s REEENIE, REMIEAITHE ) LIEREQN,
EAMBPRARET ARRENATRY SEBIFE)L
PEESRE, SEVRERONER, hEGRFEH
ERE A EERNIEICRM T ABLEXSE, H AR
REHPM, RERFAREFRERMFEILLEFR
N SR (HEBER M, BEXMRNEET—ETE. B
7o, REEASHEERERINT ZEZH PV, &,
HEHRT ZERIENZMM, BIHERZ MA RN L
15, RMARFERERED, XAURINERTER
M, EURAFAF(NARIE T 2 EIR. 281 BMI. RHE
BE. #E) LR IR DI DIRET.
ZERMAFECHAKEE YN, A REFEHMBTER
BRAR, MZPHHRESE, MERIEFERRZ.

LZiEFTR, ZEiPM, s ZRES I E ) LIREEBRY
ZRMERNEFAMEX. BRTREEAR, Tk
HARBETSRERN PM,s R EIRFERER o S,
AR B R B ZIF MMM B EHRAR B ENEZE
EFo
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