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Abstract: As a new type of environmental pollutant, micro-nano plastics (MNPs) are widely distributed and diffi-
cult to degrade. MNPs persist in organism and can also serve as carriers for other pollutants, facilitating the transfer
of pollutants through the food chain. MNPs pose a potential serious threat to human health and have received ex-

tensive attention. While the toxicity of MNPs in aquatic animals has been studied extensively, the effects and mecha
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nisms of MNPs in terrestrial mammals remain elusive. This review summarizes the accumulation, distribution, re-

productive toxicity, neurotoxicity, induced inflammatory response and gut microbiota change of MNPs in animals.

It also systematically analyzes the effects of MNPs on human health and identifies key risk factors of MNPs. Based

on the previous findings and potential gaps, the review proposes future directions for the study of biological

toxicity of MNPs. The aim is to contribute to the understanding of the toxicological mechanism, prevention of

bio-hazards, toxic damage repair and the development of medicine in the field of MNPs.

Keywords: micro-nano plastics; gut microbiota; reproductive toxicity; inflammatory response; distribution

20 tHag 50 AEAGE , 3R ML R R a3kl
B EEAEKIEIE Y BURHE Tk A= 7= i H 8 A4
T Z 28 AT ok B RAE R, 5 slml T, 98
RHG Rz ok, FEERR ST SR AT DLE i i A
YIVERT 58 N HE S il gy B 0 20 o e e, i = A=
FURHEURL , H AP R <5 mm Y EREE SR T R
(microplastics, MPs), <100 nm A9 % X Ry 4 >K %8 %}
(nanoplastics, NPs)?! | S RES 9 K SR G FR R i
K ¥8 8} (micro-nano plastics, MNPs), MNPs Jo b A
e, AW EAEIRAKD Jerb® 3D s KOS G
A BRI E] MNPs,, HHF MNPs /&BU)N, HE R TR
K, AT Ml Hop AT A2 o, A ) iz 4
A HEMPEEEY BB S Wi b 216 SR

ZIGEIE L, K A AR (B a7 eS| R
IRPYAEY RIS A= Bl A NI /N BRI XU AE ) 8 SRR
B s R RS2 L A MNPs & R, BGE
YA T2 AR AR B s 1A
[ BE D RE R AT S AR R L SAE I B N A B 75
PEAE, AR Y WK, fE N RS G 21 A
N B A KR T £ MPs, 2022 4F Leslie 26 1
WAEAZE MM R BT MNPs, B T AR & H 2
#& T MNPs YU, E— 2L 518 T AT MNPs 5
SRR AL,

HHT, ¢ T MNPs % 55 52 i 19 K 22 8504l 25 AR 4R
FRTEEE S R AEY) | 5 ZAH H, MNPs X fili
AR FL B0 ) 4t R XU 7 B e AT Ak T A 2P B Bt
W, AR SC R Ge A S R B A= i FL B AR I Y
AR FEREPE ORI 38 TR AR 1 5 M) | S0 2 L
2R DU R B V6 SRR T SO R i BRI F
FEHRALHT A0 SEUR RN DL A

1 WAHREBEREERIATIMERNN S 6 E5HIE
( Distribution and transport of micro-nano plastics

in terrestrial mammals)
Whih MNPs TEZ R A AN R, S EEY)
Sy B E Y A AR A A @R . S

A MNPs J& A5 BEff  FEALIAR ORI & R i L A 34
RGN BB e A B E, Im S A/ RUE
H02~03 wm(2.5 mg- (100 wL)™ )5 1k Al {3 %
Cu-DOTA FRic IR I & Ji (polystyrene, PS), & B
MR A 1 g T R A A ISR AR R A | S
JUUBBESRA L P AENUAZ RIS BB, AREAR
A G 3E o 2 B AR B Ak MNPs (— IR H K
2 RAE), I E 7E N8 B 2 A v A
MNPs, 413 1 s, AZEFEME P aEKLI 2] MNPs 2
B MNPs it A 25 2 1", MNPs # i & Pk A
B it e, AT AL W) MINPs it 28 4 % HE 1A
Hh AHTE /N MNPs W) 25 3E ARG PR, Leslie 25!
BRI A MNPs, T2 MNPs 5t il GE i i
MRS E 445 B, 15 MNPs #E AL A6 3 AL
TGS, 752t — 298 . Ragusa 5 HE AR
i A BLZ 10 wm AREEERE, 16 B AT DL i p
W 22 8 A B gk A IR, 00 i A5 38 2 R 4

YT MNPs B9 32245 78 R A R 42 MNPs
XFLH K LAY 520, Wang 2521 & 3,300 nm 500
nm.1 pm 3 pm.6 wm AR ] PS-MNPs 2
F4E 9 Caco-2 4 24 h, WSR2 %1k 78% |
T1% 48% 41% 1 28% , 2 W 41 Jifd % MNPs i 55 HX
HHA/NEAASE, MG AR £, <10 pm [
THAL AT LM s 8 7 7% ) Ik B FNAE 38 R 4, IR AEJIF
JE BRI AL 2R B R P <01 um A 4K
REATBEZE 2 40 B iR 43 AR i 52 MINPs kiz
(RIS o R N L A N e |
AN B SE G F MNPs W 05025 5 ) I DR AR AN 7 48
T3Hh  WSORIE R R B 5 R oK SRk B R 5 A
KA TF i — L5

PEABLRRT,#4r MNPs 1T DL i 7 4k b fz fil
TEA R G iz 2= HAW A 2R i, Hoazad f2 A2 ki iz
MR Meng 25"V 5T & PR/ BLUAE E MINPs (50
nm 300 nm 600 nm 14 wm) 1 h Ji5, 76 L& oAl A
JE] MNPs,24 h B 76 B I & 38 MNPs 7778 , % W]
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TACERL AT RS I MR % L ZU88'E . MNPs il i
Jia 5 B, Wi L B 240 WAL, 1 A PRI B, 7 JOE A
HAtigs e bR R, 5 Im SRR AR B X
NV, FEw) A LA BRI, 5 C 20T R
FEfhIBRL, HTE SR B S & B MNPs UKL, 51
& T NATEA, R L B WIS E £ T 06 1%
filh MNPs , MNPs Hi 8] 3565 8% 2R A4 19 2 LR IN
AR EEEC MNPs (14 5 RORE B A2 i )i )t £
FHAL 3 FRIE S TRED . MNPs 322k A I IE
AE i, SR 5 AR /N R AR n] L 76 31 At vk
AR E o XM RSARASTORL T IR T B K 4
B IRl (i s 8] SR I D REAL | 1 R A A 4

2 A EBRAEF %R ( Toxic effects of micro-
nano plastics)

MNPs A g2 Xf i i i I | 6 R0 A ik 1
A ER , K A A WX MNPs 1 Rl fb & S 80F
TR, Q05T LA B R AR A | A A R B 1Y) B TS
M), T MINPs X il A= 0 221 30 999 19 R OC 28080 91 3=

B BAREA T A H E T, (5T
bR A S0 R Y AT 5T 22 B, MINPs 5 44 5 2 F
PR 5, BET, /NI K BUR 2 R oTieis
FEM S ITELSh Y , 8 T VR B BT TS Y fa R XL
W B PEAL 4345 PS PE PP %5, MNPs ik ] L@
IR AT R TR A2 ik S5 i 4 7E i AR IR 2L sh )
RPIE R, M BN iT Z A A e 3 (1), F
FER I, Y PS YK IR TE /N LS I vh AR I, T X
Sh b B 5 B v AR A D R ] R
WEARL, R B ALY, pesh, FEmki5 2
) JFE R O Rt AG 0 31 MINPs A9 AE 7, 308 135
AT ST =R AR O i 1 {2 NER AN
', MNPs I8 GE 5 13175 T 48010 0 ORI AT 1A 45
i et WL FET -, T R B0 IR LR 4Rk 1 &
JRALGIIREZ A, Wi Ui 2h 4 52 5 2 B, MNPs 1]
WK B R AR, BIAPUAR
LY, 51 4 AR Ak | 25 48 B 455 0 D) ik % 15
MNPs i 1] BEME IS A5 7 45 T s G iy, 348 i L £ T
M, {HE A AT MNPs 7628 90K g KR 2
7 A B W AT

R1 AEEMEARPRAKERBFERBRL

Table 1 Presence of micro-nano plastics in human biological samples
RN IR Y [CELES SN RN IR = B A 275 3k
Types of micro-nano plastics Micro-nano plastic size Abundance of micro-nano plastics Specimen References
0.69+0.84) 4~-g™" (LB 4TI 4T H T Jiti
PP, PET, PE 3 pm ( ) g7 (URTASAR) . [17]
(0.69+0.84) particles-g™! (Based on tissue mass) Lung tissue
2.70+2.65) 4~-g”! JifEk
PVC, PP, PBS 20.34 ~30729 pm ( ) ) g " [13]
(2.70+2.65) particles-g™! Placenta
" Q13
PET, PE, PS =700 nm 16 g-mL [15]
Blood
28.1+154) A~-g™ (LSO 44U i /7]
PC, PA, PP 08 ~1.6 mm ¢ ) g (LA B " [10]
(28.1+15 4) particles-g™! (Based on tissue mass) Colectomy
REF
PE, PVC, PP 4~9 um - o [18]
Breastmilk
39.5 4~+(10 mL)™! 2
PU, PES, CPE 20 ~500 pm ( ) < [19]
39.5 particles+(10 mL)™! Sputum
1~36 4-g™! Fefd
PP, PET, PS, PE, PA, PC, PVC, PU 20 ~800 wm [14]
1 ~36 particles-g™! Feces
32 gt (DA SUR B B
PS, PVC, PET, PMMA, POM, PP 4~30 pm g™ CARAASET) B [20]

32 particles-g™! (Based on tissue mass)

Liver tissue

TE . PP 7R P9 s PET 2R X4 — iR & 5 ; PE R R O, PVC FR REA L s PBS /AR R T MR T i ; PS KRR AR L4 PC
PR EERRAR ; PA /R RBLE ; PU 375 AR  PES R REKIN ; CPE FR/R S8R £ ; PMMA 27 K HIBE N IGTR H I s POM KR R
Note: PP represents polypropylene; PET represents polyethylene terephthalate; PE represents polyethylene; PVC represents polyvinyl chloride; PBS repre-

sents poly butylene succinate; PS represents polystyrene; PC represents polycarbonate; PA represents polyamide; PU represents polyurethane; PES repre-

sents polyethersulfone; CPE represents chlorinated polyethylene; PMMA represents polymethyl methacrylate; POM represents polyformaldehyde.
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AL WA

Ingestion, inhalation

B WA

Skin contact

00

E1

Tl wifE
[ Affects the gut
4 J, N microbiota
(2 AR
Reproductive
toxicity
C > ST
Immunotoxicity
Pl ARAEERIE A SEIL
EIE L PSR hzeipfE
P~ N Enter the testis, kidneys, Neurotoxicity
o liver and other organs
via the circulation system —  JpiE

Intestinal injury

T2 R 28 18 5 W 2L 3 400 B B 1 S0 R

Fig. 1 Toxic effects of micro-nano plastics on mammals

2.1 TR IR Y P A 5 55 PE RN (Male repro-
ductive toxic effects of micro-nano plastics)

T, MNPs o fili A= 0 L 30 4 18 A= 58 25 P 25001
SO, H RS T/ NRFR R, A
IIESE , MNPs fE % 75 52 4L th AR R0 7 AR A Fi v
PEPY . PS-NPs 5% AT 5 35 K Bl 52 L 28 45 R0 ARG /)
HARIE M 7 B B AR FVRS F DNA B 4557, PS-
MPs 7 & T Pt /) B 1L 22 57 % (blood-testis barrier,
BTB)R#AR S AL R B ST AR 7 B, Deng
SEPUTIFIE R I, AR AR P R IR V5 YL ) MPs B 58 T
NI AFERENE . SEALH T8 R 2 A AR
M2, B w2 5 52 B A A0, FAL N R B A T 1Y
FEJFH . Xie SFPIHFFTRGA , %% # T PS-MPs
23 BUNR AL AL B, BT p38MAPK 15 538
¢ R ATRS 1 B A

AL PS-MPs 32 m] 7= A AR B R, H 34
R BRI, Z TSR, MPs 38 o i 1k
EHEASEIHLUFRR X R 2 T2 BTB 195
B2 B E, SBAFYEESHEAEIN, Jin
SFPUIE R 25 /N 1 0 PS(4 wm AT 10 wm) &
MPs 7E/NEEE L AR 2R 75 5 SE AL R AE IF A 1l 52
BB, PEAE, S PS-MPs 23 FRAIORS T 450 I
FIFNET R i 23 B AR DI 3R (FSH) A2 B 44 A i
R (LH) AR SR M IR S B K P, Wed S5ECDH I
Balb/c /)N 5% T MPs(4 wm A1 10 um)28 d ), i
33 15 P S (reactive oxygen species, ROS) T i it 25 L
S5 EE H RIS, FRAL BTB s rm
Fik, 330 BTB 58 B AMERIRFINE + A& A DI RE R

Jin ST T FE AR & R W] Mk BE PS-MPs 7K
180 d Ji, /I Bl S AL Hh 28 [ Pt A 7 AH DG 2 1 A2 ]

BRI S PR R T 2R 1 (StAR) K P 18 3 T B
MPs i 1] BE S BOH 7 AR AR50, 78 SD KR
T T 28 d W HE A D IREEPEDT R, LA 25 mg -
kg™t d™ R SR DR GO R AT A7 T SR L N 2
7L, B —BF S A Bk, B2 5% T PS-MPs 90 d
Jei , MERE Wistar BB B S 1 B 6 ) A v
SRR KT 5 R RS iR 2 FR  SORE AT DLGE
PLIOE AN R 7 530 B AL FF MAPK | AKT/mTOR %53k
SN HEPE A FE DI RE , S BORAL NI | i 52 5 R
R NG DI RE AT 2 [ 5 R 1 B R AN £ BT
A4 B 2 (luteinizing hormone, LH) T .

2.2 TN K SR RE ) A 5 RN (Female re-
productive toxic effects of micro-nano plastics)

DI R M 1 Sl B A AR AN R I AR E R
PRI 2 5 | BB 200 1 7 A S [T R 3R -
W, FORE—IFSE & BH, PS-MPs 38 it A Ak B SR T
Wnt/3-Catenin {5538 % F1 U 55 J5URL 40 g 4 72375
KON EL LT 4 1b, e 20 5 2000 S A5 e 0 T S
— H P EEIREZ 40, 2 B MR T DI RE R AT . TR
WEVE/IN TR, PS-MPs 55 5 | B2 B 5 R/ NI B 6 45 it
/b, R T PS-MPs J& M BRI B IE AR |
A R N S I KSR T v HE K AR, 2R
¥ T PS-MPs 1Y/ B 22 A RAIC, 7 A I it B8
/b Haddadi Z5"38055 & L, TR PS-MPs(5 wm) %
#0.1 mg-d™")24 ~26 d & T IR E A&, MBEIR
Wistar B BRI S0A  7Ak , 658 b 96 0 5 fi B
MWRYECR: . TEMEPER B, 1625 i T MPs 282 5k
15 R W, 57 BRZH K BRAH EE, PS-MPs(5 um) i
FYARLT S 4 RN AW RO R ) O 4 T
W RFE T ] Liu 559 0 RS [R)AE R W 2k 25 6%
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G ELET 44k 1 Ovarian fibrosis?
ki) A%t | Granulosa capacityl | TGE-/Fibrogenesis 52| Testosterone |
BSR4 £ BE 1 | Ovarian reserve capacity |, e cAMP/PKA StAR 7l LHR | StAR and LHR |
AALNIFLT Oxidative stress 1 £ “ | R R | Steroidogenic enzymes |
FELLE ‘ ‘ K F 44z | Spermatogenesis |
Uterine fibrosis < H§¥ Bttt | Sperm quality |
T ES TLR4/NOX2 A KL MAPK H2fifi] | Testosterone |
Endf)metrial Tl:inningT — /\ ) AR Oxidative stress 1
BRE BT S~ BTB/#4£1 BTB destruction 1
Collagen depositiont /
B0 AR 4) \ ALV Oxidative stress 1
Oxidative stresst ALK | Testis basement thickness |
51 4% 4| Ovarian reserve| Cell Death/Apoptosis)  --(195%4: | Spermatozoa production |
ASLRL# T Oxidative stress? Zffa g 11 Apoptosis 1
JAEFREHT Inflammatory markers? NLRP3/Cell Death AKT/mTOR LR Oxidative stress |
FUBRAEHI/RE Anti-Mullerian hormone| d— ——) 2B HEZREL T Cytoskeletal disorganiztion 1

B34 I | Growing follicles |
TR A AR T S T

Pyroptosis and apoptosis of granulosa cells?

BTBH ¥t BTB disruption 1
HE KRG Spermatogenesis dysfunction 1

2 BB EERENS SR

Fig. 2 Toxic effects of microplastics on the reproductive system

F PS-MPs(30 mg-kg™")35 d 24t /N LU L Ry
YT BTt R OB 240 g e, K BRI 240 i rp
MPs(0.5 wm)FR 2 TP IRRELH AL A 1E 5 I HE A K
ForAb, L P T AR T RILE AL S SO A A R
PERT S L, KR ER T MPs 2 JINE 4 Fh 8¢ 1k,
UTRRS AT ONE R 1 &=/ AN b U/ A e g N T
EFNORSAE I8/ anE 2 Bz, MPs 500 2 A
B L BE i i B NLRP3  TLR4/NOX2 Hl TGF-8 £
Al el AR FHCA AN G N 7B N AR R D
DURR SAE AR & B 1 35 im0k 48 At A9 45 72 A
T, IR SE A A O AR UL 4 2 B PR I
EHIRZEKT TR,

Z I 5T B MNPs 2 B4R 10 6E 7,
SRR 25 S5 AR, IT 4 5 AR SRR LA
XTSI B RO DL, — H MNPs ZERE AR H K HAUR
Je AR A G MNPs (952 10, S0l MNPs (19 F1 82
Iz, m A&l g fa KO A RE . MNPs 119
AEFHTFE A Y R 22 S rh TV, & B R B, PS-
MPs X /N BRI 8 11 2 BRI A0 7 381 R I e K
I MEME T RETE 25 5 32 B MNPs (5200, 5 2
PE— 58 MNPs X e 25 19 52 0 LA K ) =22 1) )
Z5,

2.3 THEAK IR 7 18 TR 1Y) 5 Wi (Effects of mi-
cro-nano plastics on intestinal flora)

Ji 18 TR A A R AR RS S A ey DI RE y Ihl
EEFEAENS B WA & 18 FAR N R

T RER AR AU R, LR Z MR AL AR
PRt , MINPs S 7 38 B A 0 e 2 10 B M L (ELAS O
T, Lu %58 &3 PS-MNPs 2 % 5 30/ RS (#
HEERETR [ ] A - TR ] - FEREAIR . MINPs & 5% 5
AL 7 1 TR 2 IR T Rk — 205 R e B oA i 25 L
FIHLARAE . Sun %5905 B 245 0 ) 3 1ok ol 28
WA, SBUNRE MR E A AR
AR IO S O, T30 T i 1 TR 2 SRR A
R IGHIR R B G5 T M aE R SR 1 A
AEJT, AT R 30 X MR A WA, I,
R OIHWIBR R T B S 2UN B R ARIE &
F BT A BT, A K JEERE B 11 AUFT TR 1] 1 18 TR
HLBIREAR . 3X 2 b FE AT RRIE BT R AG 2 , 504 3
FIFHER A By 28 JE0R , 5458 e 3008 1 BT Al

J T T P T 1 R T e 2 T B0 A R E
Hof AR OC LR A5 1 38 . BFR R B, I W RS
MNPs 5| Y S AL Z M AFAEBK R . Wen S5 7E
FEE TR (FMT) i 56 b, 2 (/N BUH B T 13
AP R AR | AR 4 1 B2 JK 2 AH G (Spearman corre-
lation) R 8053 A1 , #04T B ( Bacteroides) 1% F5 1K G
(Prevotellaceac UCG-001)F & i) Tt =1 5 52 AL DI RE 2%
B IFAE G, XU MNPs 257175 500 2 AL R ps
AT RE2 th A U5 PE T # B 40 M 17 (Th17) 4 5 IL-
17A {5538 B 5 R RAE RN

B B R, MO Z Uk R 3 A Rk
MNPs 1] DL SRR 76 2y ) 1 g 38 G 2 90 85 4 AFTRR XoF
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FRE, G40, w e PS-MPs 1 S/ BRI BE & f11
i B R 2K L AT AR B AR R AL, RSB A
MNPs A <3180/ 1 38 A 45 W RE, IF S BCE Y 1A
P R A BRI, E IR R TS B AR SRR
F i MNPs X fifi 25 0t L sh ) B9 2 e AT A T IEE
2.4 BIBOREG| Kk R RE JCNE (Micro-nano plastics
trigger an inflammatory response)

MNPs AE PR & BT 5 A 24T T ARE
) %A= J& L TL-18, TNF-a \NF-«B %545 G ) 10 55
FAR N FEAERT . NF-B ¥ X 505 1 & J 2 6 &
%%, 7€ Haghani %™ (B 58 o 38 5 % B2 5% T <02
m BRI AR ORL ) 19 /0 BRI B2 2 1R A7 e s 20 oy
BT, SREHE R AT NF-kB §% 5% K- B & 55, e sh,
Hou %8P i it 1 T PS-MPs %% #5 1] & % f£ 3 p-
NF-«B , RAEF F IL-18 Fl IL-6 [k, PEIMi A T/
B2 AL A i 181475 , e B Nrf2/HO-1/NF-«B 1 4 EL I
FERTRE S PS-MPs 15 3 S AE R W i HL | 2 —, [H]
B, Wang S5 9 AFF 5% K08 W 7R, PS-MPs A 355 /)N
U M2 21 % A= 9% 22, IF H 530 TNF-a, pro-IL-18
H1 p-NF-«B ,p65 HIFRIEKF- 103 T+, iX 7T e 2 b5
JJEXT PS-MPs 3l 38 ) S g, A PRI AAR S8 S 55 34 %
M, 5 /KRR (<10 wm)PS-MNPs A8 [, Fki 42 (>100
pwm)PS-MPs 75 5 5 E A1 B AOK -5 =

AN (] SR S5 %) SR HRIURE 2575 RS A [4] 18 SR AE
N, 3 T Uk A A e I SRR Pk 5
AR O T Y SERE 2 (B A7 S 3 AR DGR . ROS
RS HRIESBRN FERNRZ — i bR es
SR F(NF-kB (AP-1)if5 &2 R B ZE 1k, MNPs %
EE TR D oI AL, WA i T — SR AE 1
A AR HERAE WY SR, MNPs 28 5% 38 1 fi2
#E ROS (77 A 17 FLE M A SE K S I A R i —
2.5 THAN KB RE X 28 R G0 B 1 ALV (Toxic
effects of micro-nano plastics on the nervous system)

MNPs L F] G i B Y BEFE 7% 7 AR
SPHEPNEAT NER . Deng 55 R LKW # 58 T PS
(5 pm F120 wm)Hr 252/ N Y 15 et T, n
L THE AR 05 4 T B, 196 B MINPs 2 8% A e [ A%
N A AL 38 3 %, da Costa Aradjo £l Malafaia®™
WAL, /N F %52 T MNPs (1R #:1(57.07 A4~
g~ JF , TE T X & 6 ) v AR AR AT s b, 3
Rafiee 2554 % B, B I Wistar K B 728 T 25 nm
F150 nm A9 PS-NPs 5 i (B K#EH 1.3 .6 F110 mg-

kg™ E , ARME RN G2 bR R AT MR,
A= EIFF TS R U], MNPs 79 R/ 57 4 87
ALK S50 ) ) 22 5 22 M MINPs 1 8P 2P A 1
i, N — 2B 0T &) (IR AR R G IBE S, % W
PO MNPs (LE )RR MRS T 251

3 it 5EE (Conclusion and prospect)

MNPs 15— R85 15 Je by, v e R IR 1 3
PRSI T T2 RV, BUA SCHRBI A5 W % i 3L 5h
YRR RS iE R A RGBA —E 4P
B, GBS AL RAE SN, MNPs Be 6% 25 18 A% 338 I 5
M) J FAE T 58, P A B 7 A 1) 52 il 3 75 22 T 1
gIAETAIFSY . LA, MNPs 5 58 2 2048 7 38 1A
FERORRE TS Wl R 2 5 | R A& B 1 — R 1
PRI o (EAFTRATIE B A2, MNPs 5 20 75 & Z 1A
FETEAROCHE , #E AR B MNPs 7] B8 -5 60 %2 20 1t A
HAEH, SR 7F 9T 40 M R o WA B A0 R A, AR
1Ml MNPs 2P X i 25 0 FL 30 9 52 i 19 9l 5 A
PR, AR RAT e R OGTE

ARSI R GE BG5BT, TN MNPs A2 )% 3
PERFSE IR FEAE — 2 1 Jmy FR 1, A SR A 53 10 4 v 78 DA
TFIUASTT (1) B RTE AR A g b R Y
MNPs BRI 2 i i A 288 T 5, FH 2R
ZAME R HEABLARR) MNPs FEAE S FEREE P8, 32
WIREE R, 72 AN LI A N HITH
MNPs #ff 5% 7] GEARAY T MNPs X A= PR 1) 1 53, B
i — LRI B T I8 A MNPs X A= 9 (1) 52 )
)i Ee % 11 MNPs 45 A & K 2 W 35 J ok KR
s I 27 i e B, H0 P MNPs APt —
TEARFRIN 128050 235 A A i 2 , o7 3k e it 225 352
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