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Abstract
Microplastic pollution has a certain impact on ecosystems and human health, and has become one
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of the most serious environmental problems in the world. In recent years, the impact of microplas-
tics on plant growth and development has received widespread attention. It can not only directly
stress plants, but also form joint pollution by adsorbing other organic or inorganic pollutants. This
study mainly explored the ecological toxicity effects of different sizes and microplastics combined
with glyphosate stress on floating plant purple duckweed. The experimental results showed that
glyphosate significantly reduced the number of purple duckweed roots, while PS and its size had no
significant effect on the number of purple duckweed roots; Vitamin C, soluble sugars, soluble pro-
teins, SOD and APX activities were further increased, greatly reducing the inhibitory effect of
glyphosate. Microplastics induced an increase in SOD and POD activities, while nanoplastics mainly
induced an increase in POD and APX activities.
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1. 5|8

TR AR e 5 I 2 ARG RS . ORI/ TR WREE . RS2 UG, PR
H R L m AR, N ECH) Z . BRI R IR B R A K I e O R RO,
HA R G5 Qe RGBT R D  JUHE, T R OB R BRI B S R v dn o] s m B0 H B 2 47,
XKAELZ RGEMZ RN LSRG RERAERT, K RIERE MG e, BAEES L

TEPIXF B R (microplastics, MPs) WL ICRZ fi880CR 5 ZHGR T ORI G KN, TR R R FE R BT, R
/T 3.0 pm ISR 2 Hfi(polystyrene, PS) A # m S AH YR R 1]-[3], SR KGRI A BE A P0AR
W, (HEATATRESTERAR LA R AN EDRLOR, R A2 49K 2k (nanoplastics, NPs), A LUR % 5 i
BENARZHE, FEAEREAGH M FIBRAR 2R o ST, BT H AR I AR R BR A%, ST A 4 v RSCRIIZ 43 ¥ MPs
FIORL B K BARIE A HER 4518 (4], 59— % WIS, 4 MPs R NFEDIR, BT ST K
ShbR, XL R/ INE A MPs IEUE %, JERTREIEZER M TRAR [S]o TR RS /N s 0
b5 J R B E 2, BUNGR R BRI P 52 (0 oAt 4 (6]

PS HABRMIRL AR 6.1% [7], ) VZAFAE T HE F b, B anie ok i & SRHI . Ak it 8] 9],
SEOME G PS ROBR AR TS YK A R . ARS8 B AR R 4K (80 nm) AITHCK (S um)PS 5
H BRI A 0 T L 8 T A R A 1) 22 S 1
2. R 5 AE
2.1. #8

R SEZI6 FT 96 FH (0035 G 2 H B £5(G: Glyphosate, >95%, B G H8 3 A Wi R A BR A &) IR RHM:
Microplastics, #2225 1| LI BB G BR A ), 2 EIRTEA FR/ MRS B G e i 5 3 52
Wi, ASZIGHEH PR R EN 0. 5. 20mg/L, MIBRNRIERE N 0. 5. S0mg/L, KHFhi5 YRz
SEAMAEE, it 9 MEFE, HHIR: M0G0, M0G5, M0G20, M5G0, M5G5, M5G20, M50GO,
M50G5, M50G20, fEJGIHIEERATRTR S, i LIKGPMERIRR, K MSGS & SCHREFEIE T
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18, ¥ M5G20 Fl M50GS 5E SN EEBRA TNE , TR M50G20 & SCNEFERE Hhid . FM 8 4 MEE
FEW TR AL R /N B H B IC & ol 3 0 5855 R s MR I, 43 7064 80 nm AT 5 um 1) PS.

7 RIS FRER G, A RKMRE. KN—8 B, AP, Joar W% sae ol 4 pi s 57
(200 mL Hogland’s & 72K H)TERUREAH (R B B RS R ILAp, EATRa AR EE 7 K, & 48 /N B HIA R 515
gely, CAYEREE FRY) RS G ik BEAR A, IEUSEIR M R R S T s e — 8. BEaRgiR)E, W
SEEMEMEEE ., AR, REL AT AEKERRGR), MR GER., aEMEES. AR, 65 R, 44
% C. &R, W _EMDA)& &, POD. SOD. APX. CAT iGtt.

2.2. IBFRMIE
2.2.1. HEBEKIEER

FESKIIT IR AT A A A, MR FER TSR
© SEE: KRR ERTKY, BEMDME, BT R TR 0.1 me) I EAEH I E

fEm

@ . BELEBGEM, 108 HREE D), HERGFRMKE. i E PR (em) = —#K5%
BT A AR Z A S AR
@ MXAKFEE(RGR) = [Lo(Im A EYE) — La(WIGEAEYIE)]/At (grg ' -day ™) (At NSERRRFTA], ZE4)
EUME MR EEE ).

222 HRHERSENE

HeA R A A E K Jampeetong [ 101/ 7572, BUEYIM H 0.1g, I 4 ml 95%F) /K 8%, fi
Y EARBEAE LI, HEE, EREF T E R . LL 95% M ZRE/E N2 B, 7E 470
nm. 649 nm 1 665 nm WK T L. BREEITHEARXWT:

Ca (M4 2% 2) =13.95 Ages — 6.8 Asao

Cb (£ b) =24. 96As0 — 7.32 Asss

Cxc (B %) =(1000 Az — 2.05Ca — 114.8 Cb)/245

C (B A E) = 18.16 Ast6.63 Ages

At R B (mg/g) = (C*VAN)/(W*1000)

C— B FRRE mg/L, V—IREGEAT mL, N——FRBf55, W——FEMmEfE g.

W R n, WA ZE RN, RICR H ok AR « ANSEE K F Thermo Fisher Scientific HL 743
2.23. MDA, EBERMYELER C FENE

® MDA & &EillE[11]

FREUEIIT 0.1 g0 N 10% =48 ZBRVAWE 2 mL BEATHEES, BFESTE 4000 rpm R 250 10 min £
i, AE EIEFRIN 0.67% AR B L ZFRVA W 2 mLOH BRI 2 mL ZR48/K), $E251)E, IR A TE KIS
R 15 min, A #HJETE 4000 rpm B0 15 min, 437E 532 600 F1 450 nm ZbI5E i KR GAE :

MDA ¥ (umol/L) = 6.45 (As32 — Asoo) — 0.56 Auso

MDA % & (umol/g) = (C*V2*V)/(W*V,*1000)

C——RFE nT A PERE/ MDA W umol/Ls V——3EHURLEAAF mL;  Vi—— eI AN N A i 42
BORARR mLs Vo—— RIS AR mL; W—Ff R = g,

@ 4ER C HENE12]
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FREX 0.1 g iR, S/DEMA | mL BER-EDTA BRI, FERENEOHE, IREVREMAEA 5 mL,
3000 g &0 10 mine $E5))5 TR FARIE 15 min J57E 760 nm R,

Ve & iE(mg/g, FW) = (H14 BB S E < FERCRARFR)/FE 5 i 5

@ HHRERSENE[13]

BUHEER R 0.1 g, IIN 10 ml 1% HCI-FFEEIEW(W/V), FEAE 4°C M RFRE R G i sERE IR, Pl 1%
HCI-HFEEEWONE [, 7E 530 A1 657 nm 4B E HOGRE .

H RS E(nmol/g) = Aszo — 0.33 Ass7e

2.34. SR, FRMEMTTEIEESIENE

O RIS ENE[12]

FRECBTREOREIH A 0.2 g B FRE T, N 5 mL3%EERE /K MBRAER, BIEERES D, Tiks
FFIRAE 10 min. HUHE R, AWHIZE =R . 3000 r/min .0 10 min. B _E3EW 2 mL, HIA 2 mL 3%f#EFEK
MR (Z AR 2 mL ZMKAE), 2 mL K2R, 3 mL 2.5%MR1 el =Fi & (i T B 22 sl &, RA G
FE KB A 30 min. BUEAE)E, MSEEMA SmL B, FRokyE, UERIEYR. HE. o
B RS RS (R M) R R, 7E 520 nm K TR ECEE . ABRAE 28 A 45 (SR R0 0H 7 R 5
e bbb 2R & &, RS THERE M TP IR & 2 (ug g 'TFW).

@ AP R 1]

ME J5 0 2.3.3 MDA & &35E .

THE: AT PEREAR B (L mol /L) = 11.7 Auso

A YA MRS B (1 mol/g) = (C*V2*V)/(W*V x*1000)

C—— IR T NS/ MDA WK FE pmol/Ls V—— 42 HUGRU A mL; Vi—— RV D IO S 42
BOBARF mL; VoA 0 AR R mL; W—FE S EFE g0

@ mEEEA S RN

H 0.1 g it BON S BERR SR VA (50 mM, pH 7.8, K 1%PVP)H, FEUKi FHFEE, WFBEE
£ 4°C°F 10000 g #5.0> 15 min, YEE BIGW, BT 4 COKFHIRIE[11].

AL A S B R % Bl G-250 ¥EIE[13]. 7F 595nm FECE, W8 bRAE fh 245 2 RE R
HEHRWKE, FEBETIAARHEHFENEAR S 2.

T A B (mg/g) = (C*V)/(W*V,*1000 )

Hh C——&Ibr e 4, ATEMEE AR pg/mL; V——3EUREAAR mL; Vi—— % i ke
= mL; W——FEREEE g,

2.2.5. EWEEFEMENE

B ) 2% L 2.2.4 AT R A e .

18 ) NBT(ZUH VU Me) S0 8 JFEN 72 SOD i PE[12]. VB W Sonf IRAH I 24, 1 0.05 mL BERRZE s
WA BER IR, Horh— SO T A B, VMR 2 E, RS TE 560 nm AT E & 1oL
FEAE . A8 BRI AN 2 POD V& TE[12]. HIBERRZZ A B BRI R, TR KN 470 nm Al 2 WROG B
B, BM 1 min S8— K, o5 K. CAT FEHEA S AMRISGE N E[12]. @A B R R %, 16
240 nm K NIEBROCEE, B0 Bhid AT — i, kUK. APX IEPERTIE 2 5K IG 2 [ 1211977 1
SERIPUEE 290 nm K T IO, B 1 min SR, A3k 4 K.

SOD (U/g) = [(A«k — Ap)V1]/0.5*Aa* WV,

POD (U/g) = AA470*V/0.01*W*V *t
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CAT (U/g) = AAxuo*V /0.01*W*V *t

APX (U/g) = AAyoo*V/0.01 ¥W*V %t

Aa—— X A IIBOG R Ae——FEMEIBOERE . Vi——FE USR] mL;
Vo——E B K i FH B mL; W——Ff i g V—— 3R IR R

AAgon AAsion AAge—— I [H] PR B 132 4k 5

V—— 5 FiT F A AR mL;  t—— SIS [H] min.

2.3. Gt oA

KGR AT SPSS 26.0 X Fr A Bt AT 20 . /A BT Je R S0 20 1 B A 0 A FT =55 . SR
I BT (Two-way ANOVA) BT B H i . TR R 322808 DA K —F I HAE s SR — 077 254
(One-way ANOVA) T [A— K/ KL A 22 e, JFLL LSD Mgt fr Hg 2 EbE; RA T KLt
B — R AL, AR/ B B ORI R 2 (R 2 e B 1, BT A SR 39 7E B3 KF p=10.05
BTG 36 IR Excel 4],

3. 58
3.1. EMEKEERGR), R, R¥

FH R AR R L AR S ) RGR MR P44 58 25 20 o SIS B - B H B 2 s AR A 5 H
TR AR B H TR o b T A B H B S S AR I BV B 35 R E D, e R R B
5 VR L B M i A . B TR (PS) WP S FE AR AN 5 PS BOR/NETIAE SR, oK (5 nm) 2R}
fRAEHAAS, TK (80 nom) AMHI A . 2 H BRI S ha iy, SRS, PIAS R R
R E S PR, TR MOR RS R GUR R, B EH0H T BEHIECR, 2 PS KRR
I, GKBRLBCR AL, (B2 PSIREERIN, BOKERIRUREUR . SLIRAE RN, B R AI R 15 2 25
) SR AR AR 5 B ) e TR AR B RS MR B, T B ) TR R e AR B 5 B R OB o
PIRRTS GBS B, SRR RVER, AR S H B AR R SR 2 . B R > TR
FERRAIECH . PS KH K/ IRE A R RERW. &1, B ).

Table 1. Two-way ANOVA on the main effects of glyphosate and microplastics, as well as the impact of their interaction of

S.polyrrhiza (mean + SD, n = 4)
Tl ZABESTEHE. BEMNEMNUAR_ENTEERAXMETENEMECEEE £ 0EE, O1MES)

%@?}g\ F (80 nm) 8&2}3‘1 F(Gx80nm)  F (5 um) ; Fg; F (GX5 um)
RGR 4207 8381.678" 545326 272.763* 8788.796" 133.441***
(SN 48.453"" 281.12"™ 17.152" 52.82"" 498.418™* 34,725
TR 0.934 172.082"" 0.713 2.135 199.788"* 0.923

M4 a 1.755 2.162 2.806" 6.502" 11.57 5.494™

M4EE b 5.921* 17.046" 2.8 3.782" 25281 8.06™

KHY bR 4.681" 1.54 1.955 0.39 2.405 7.128"*

AR 2.313 8 1.435 6.486"™ 19.94 7.099**

MDA 68.289"* 7711 39.038"* 222 173.949*** 37.165
HHFR 17.179" 216.978" 43.774™ 238.708™ 3392284 400.927

DOI: 10.12677/br.2025.141003 25 JERZIEERTI


https://doi.org/10.12677/br.2025.141003

B &

i3k

$hEC 238.899"" 216.192*" 64.641" 4.138" 70.636™ 1.744

it 2 2 270.179"* 10439.212" 1143.018" 7.6™ 2462.958"** 26.418™

AE R 243.831" 364.353" 25.121 1.086 16.915* 23.742°
AR EEA 13.064™" 85.867" 13.188" 0.62 37.715™* 1.453

CAT 312.255 188.936"* 51.116™ 853.995* 299.55%** 308.428"*

SOD 103.401** 376.889** 74743 9.398"* 37772 16.735*

POD 15.735** 1837.5* 24.912* 31795 1001.888*** 38.803*

APX 14.039*** 70.755" 26.611° 23.883" 35.173" 32.105™

VE: G: BUHBE. 6, f, RR4RIFER p<0.05, p<0.01 Fil p<0.001 [ EKFE.

0.45 3.5
. 0.40 30
A% 0.35
P 2.5 Al
s 0.30
Z ot ~
1))
By 025 ,\E 2.0
8 £ 0.20 5%
.‘g& & . g E 1.5
2 2015 ==
H & <8 10
o M B
& .z 010
=B
==
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Figure 1. The effects of single and combined stress of 80 nm and 5 um plastic particles and glyphosate on RGR (a), root length
(b), and root numbers (c) of S.polyrrhiza. (The uppercase and lowercase letters indicate significant differences between the 80
nm and 5 um treatment groups, P < 0.05. “*” represents significant differences between different sizes at the same concentra-
tion, “*, ** *** ipndicate significant levels of P <0.05, P <0.01, and P <0.001, mean £ SD, n = 4, the same below)

& 1.80nm. 5um ¥R SEHE S —KEBEAMBITETE RGR(a). HRICO)FIRE(OMEM. (K/NEFETHIFRR 80
nm, Sum AAIRLEARIBEMESR, P < 0.05; *REGB—KETARRTEESEFMLES, “*, **, ** SHRKP <
0.05, P<0.01 #1P<0.001 KIEZEKF, FiE + fEE, 4 MEE, TR)
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32. HEFERESENE
B BB AT B — R ROK RS B PRI TR S R a S & BIR R YUK RLE R oK 2R,

FEHR A A, FHBEA PS MM EAEH LT 58 &40 TR —T5 iR . BB PS A
AR RE R RER b A SR E. PR HBPRCER RN, H8% b WEEZE
BEIG], o PS AREEH, RIRE GRS 2R b B HEE A, K ORI TE B R . 2
PRFPTS WIS EAF I, K BURL RE % S5 dr S B T B i SR SR s . B — B H B PR AR A R R
&, XMHEIE R K PS BURLELLFIIFEPT, SR EEIRCK PS BB (i 5 2% UK. B
BCEMHEMSGS)X RS MRS EAHEMREERGE 1, B 2).

1.2 0.45
B 80 nm 0.40
1o 3 pm 0.35
= ~=
g E 0844 o . . e, > L:;5030
2 Tiged ged  AByAB,; A5 T AB z| o =0.25
2 E 06 iz B d 5E
ES E 2020
= e
ﬁ @ 0.4 oS B 0.15
% © T 2
g T 2 0.10
T 0.2 @)
0.05
0.00
G0 G5 G20 GO0 G5 G20 GO0 G5 G20 GO0 G5 G20 G0 G5 G20 G0 G5 G20
MO M5 M50 MO M5 M50
(@) (b)
0.24
M 80 nm
0.20 5 um
~ A~ % [
zz ABC ABC ~ E
u'ku‘,\ 016 ab a A B Of)
- Bbed bed (& I bed abe pegped & &
22 ° dBC L,z ABCE "3 5 g
£ E BC | 2=
H‘vﬁv 0.12 cI D=
3 EZ
g 5§ S .
B 2 0.08 ® S
m 9 -
=5 —é— %
Ko S
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Figure 2. The effects of single and combined stress of 80 nm and 5 um plastic particles and glyphosate on chlorophyll a (a),

chlorophyll b (b), carotenoids (c), and total chlorophyll (d) of S.polyrrhiza
& 2. 80 nm. 5 um R S5EHEEE —RIKE MBI ETEHEE a(a). HHEZ b(b), EHE MRCOMBMERERIE

M

33. AZEMDA), #EENMELERE CSENE

L PS AEBEERY, FEEIREERIIGN, MDA 2 ETHEY, WOKBERRIENEZ. SHBEM PS 1
SZHAEHIXT MDA (8 BAFE R M. BEE AR, MDA fI& 88250, MRS RIS i3
Sio HH B PS MHEAEX LT RIS B RZE L K5 B IS 0 2 B %

DOI: 10.12677/br.2025.141003 27 WERZE=2TI


https://doi.org/10.12677/br.2025.141003

B &

AP E RS, T — B PS XL BRI L, HRCRBRAE AR N2 o Ry s Sk &
prans, HERSER B, SERIOVEUER . SHBEM PS XPEM4EER C SRR ALt
TEM, WA AR, RIS WA I 0 i w2 1, HAEgeRBUR R OB 1, K

3).

0.30 2.4
B 80 nm M 80 nm
2.1
0.2541 5 pm o 5 um
AE Hkk ,\E 1.8
=2 a = o
5 o 0-207 Aok =3 ok
EE 1 53 151 :
EE b~ ERs I
S35 ¢ [ © A wHE|E 2124 b
Z S8
i § I i £ I
£ E 010 4 S 09
# o i 2
1< s 0.6
iy Tz
S 0.05 R
b= 0.3
<
0.00 0.0
GO G5 G20 GO G5 G20 GO G5 G20 GO G5 G20 GO G5 G20 GO G5 G20
MO M5 M50 MO M5 M50
(@) (b)
0.28
M 80 nm
0.24 5 um

YeAERCE R (mg/g,FW)

Vitamin C content (mg/g,FW)

G0 G5 G20
M50

G0 G5 G20
M5

G0 G5 G20
MO

©

Figure 3. The effects of single and combined stress of 80 nm and 5 um plastic particles and glyphosate on the content of MDA

(a), anthocyanins (b), and vitamin C (c) of S.polyrrhiza
3.80nm. 5 pum ERISEHBSE — RSB EETE MDA (a), EERO)FHEER C (R 2T

3.4. R, UTRERENTRNERSENE

A PS XM AR S R A RE RS, HoHTHAENEE . BB R R,
R R & B EN N, HA e PS ARE, PUKRURLE 2 (edt © IR & B RGN, Zpishis Jemc e
RFEIS, AR S H AL BN R B P RN, ik B B A B R DU HUE I GE 1, 18] 4(a)).
O BEMAUK IR X RS RE R S B R A R ERN, HE PS FARFNZEAEM. B iy
I, B BEANZNOR BB B 25 RN 1 SR AT IR R, T S PR eI S W a R, R B A
RONLAE AR IR AR KR LR T, (HAERUK BRI B35 N RRCGE 1, & 4(b)). fES9RERHN LA
SRR, SKIRR MR PS ¥R TR AIAE R A R, I P i A B
s RIAPRZNL 0 AEROR SRS H BRI & i S Bt v, A H B A0 2 RN R I 2 1 ]
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Figure 4. The effects of single and combined stress of 80 nm and 5 um plastic particles and glyphosateon the content of proline

(a), soluble sugar (b), and soluble protein (c) of S.polyrrhiza
4.80 nm. 5 pum FBRISEHBS —REKSHEXNEKEREE (). ALAMREOMATEEES )2 250

3.5. A LEREIEAIE

T R & HAZ BEAEAST SOD, POD, CAT fl APX WIEgIGHIH B ERm (= 1), F—HE
HBEXT P CAT 150 it 2 M 52 (1) 386 n 52 I S PR AR B I a5y, TS — 1 PS AL BN FEAIC CAT W%
PERIEES . PMS A T a s, B B SR B PS BB FRAC, SR H B RIR BRI, IR AL
(R BE R B IR A B GV VR A, T A B B v oA B I B T B R R e iR BE I, TICK SR
T RCR AL 5(a)).

R B R E I S T SOD BNEME, iR AL RN, FECK B RES SOD HITEPEG R HEE A,
YK IR A BEARAEF o PRNS eI & BE i, 9K IR B B R I R A% 2 3 1 P [ 208, SOD
(3 P — 2D MR FE S I, T oK B 5 B B AR A LA R T B H B SOD TS PERIHE (& 5(b)).

PS FIEH B 284 POD B & 135 B3 R BEVE A, AR 9P FhS G & i ivr, AR FERY PS F%
G R BE B B, T e R BE AR R 2 R TR BE B B POD Bl v 1% 1175 34 (1]
5(c))o
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B T AR A R P 1 U R BN R RO, APX PR P RIS N, 17 3K A 1 P [ 25K 0 A 4 K B e
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Figure 5. The effects of single and combined stress of 80 nm and 5 pum plastic particles and glyphosate on the activities of
CAT (a), SOD (b), POD (c), and APX (d) of S.polyrrhiza
5.80 nm. 5um ¥R SEHBHE—NEKAMEXTESE CAT (a), SOD (b). POD (c)F1 APX (d)i& 1 HIZMT
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KEAEM . 5771, OB RHPS) X &M AR A K Z 2 ] 5 PS fR/NE TG, RIHOK
(5 pm)ZRMEHE, TTZAK(80 nm)flil o H T AH X AR R 8 R M A A B AR AR B () 255 I, R B R
S PS BRI 58 B B S AR AR BRI X o 7E O BRI 2 BB 7 b, R 2 dRIEXEY)
R TR BE R, WA E R AIIRE . W Lian S5[1A4KE PS (0.01~1 mg/L)fieitt /N2
A, FFHEIATRER T PS REUE 15T o- U K Mg TG 12, it FLoK AR B ROORE . AT 7 A BE 22 ) R I A
BECAR TN AR MK AR S SR W 7 T, T BB R) B8 a8 0 W B ZEABL A7) () 2 T A R B IE S o
Dovidat 5[ 15] NIBF AR I, EME R TR R S CAMC IR IR 120 /NG, RS BRI A IEsE gk
SRIURE B 805 IR P 2 3 R AA R S B FIAR R 3 T, AR R TR 9K R P IR B o 2 28 K T IRIA N R B2, HL 50
nm FIURLLE S5 R T R B B AOR, 500 nm (R BB /DN, (R ARSI 4R K SR R s e 255 1) AR 4K
KA H . Kalcikova FF[16] NFIHRIE 7R, PE BRI FEUZ M (Lemma minor) AR 52 B4,
{HFH AR M 4K . Mateos-Cardenas 25[17] AN RIE T PE T ERIWL I 7E 3 ¥ (Lemma minor)ZRTH ,
(LR B FLAE K TER2M o Ceschin [1814RIE 1 52K .0 B 22 UM R FF IR ol 2B R X B K V7 35 (Lemna minuta) 3
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%, FIVAVERERIRTIAMEE AR SR, HAOKBRI IR E R . MoKk EHS S SOD 1 POD v ¥ 1)
I, AR RN E 5 S POD A APX W PRGN . PS XTSRRI A + o B R RHHIE R, Thian
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MECHBEA PS A AR, R EMHRN A K Z 2 S E], (BIEd AR C, AIAERE, AT
BYEE A, SOD Ml APX vt — 04 m, RORFK T B H A R MHIER, 256K IN RGR 7EHES
e R B B A A RO R AR . TN R DR OK R B S R LR TR,
DA T e 8 W B B8 22 1) LAt 5 e[ 6] -

M A M IE T (MS0G20), HEKRSFIRCKERFE L, 9K ERLS BH B AE TR 5 5=
THEPAELER C, MEmR, AIEMEREMTEY A& &, SOD, POD, CAT M APX iGN, K WI4H
KPS HEH BEAR FAR MoK PS I&E A 75 2 A S, AT S BURMKH RGR.

ZE LT, A FIRANERST T AR R BT IR (IS B R AR RS R G, R LR
KNG AT A S M EAE A B W . KK, NSRS TR B B B A
e HAMAED PRI, IR KA RS R 2 PR D) RE R 4E R 2 ma L o thah, IERREGE
T AN B I PR K A Gt 7K R I BRI Y ey B R, SR L P M R S AN SR, AR
PSRBT R .
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