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Effects of polyethylene microplastics exposure on growth and yield of Capsicum annuum L.

YANG Guomei', LI Juan®, LONG Jian', LIAO Hongkai', RAN Taishan', ZHAO Yuxin'

(1. Key Laboratory for Information System of Mountainous Areas and Protection of Ecological Environment of Guizhou Province, Guizhou
Normal University, Guiyang 550001, China; 2. Department of Geography and Environmental Science, Guizhou Normal University, Guiyang
550001, China)

Abstract: To better understand the impacts of microplastics on the growth and yield of vegetable crops, indoor pot experiments were
adopted to study polyethylene microplastics (PE-MPs) from April to September of 2022. Effects of PE-MPs on the growth status, plant
nutrients, photosynthetic pigment content and yield of Capsicum annuum L. at different growth stages (seedling, flowering and fruit stages)
under different concentrations (0, 50, 500 and 2 500 mg - kg™') were studied. The results showed that PE-MPs increased the root length,
fresh weight and carbon content of Capsicum annuum L. in the seedling stage, but inhibited the plant height and synthesis of photosynthetic
pigments when the concentration was 50 mg - kg™'. At the flowering stage, PE=MPs promoted root length and carbon content of Capsicum
annuum L., but reduced plant height, fresh weight and phosphorus content, and promoted the synthesis of photosynthetic pigments at 2 500

mg-kg™'. In the fruit stage, PE-MPs promoted root length, carbon content and leaf carotenoid content of Capsicum annuum L., but inhibited
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plant height, fresh weight and phosphorus content. PE=MPs reduced Capsicum annuum L. yield by up to 42.86% per plant. In conclusion,

PE-MPs can promote root growth and plant carbon content of Capsicum annuum L., but reduces plant height and yield, and has no

significant effect on its biomass. Fresh weight, photosynthetic pigment content, nitrogen and phosphorus content are related to growth stage

and PE-MPs concentration. PE-MPs has a certain impact on the growth and yield of Capsicum annuum L. Therefore, microplastics should

be avoided in soil environments in agricultural production activities.

Keywords: polyethylene microplastic; photosynthetic pigment; Capsicum annuum L.; plant nutrient; yield

TR — M A LTS Sy, s 77 e TR
H AT VR L AR b DX L B OB R
WFFE BRI RGE D, Bl 2R 58 H RO R F
FERRARL D o SRS b AR AR HECE Rl b A
BT R 4~23 150, A H L3 rh OB RN ORI, —
75 T HAB PR T 5 IR S AT A ST LTS K
B 5 ek 1 AT AL S5 2 AP 55— R 5k
PR AR R P P b 22 3 ) B A 2 R A W A P 240
MBI i, L3R A RO I T L A T K
FIRRAIE R v, S A8 55 AR 5T, 8 T X AR 1 A
e R RO Ry R A P A S

AR E X AR 52 Wi - AR B SRR AL kAR
FHe BEAT O, Hol i 52w A P A1 23 Bt K 23 FI3R 23
F1RY I MAC T X A 0 A A R S R ISR B IR
IR SRR /N T R 2 S A AR K
A 5 4R M R R (5% ) 19 3R & M TlOHE R (PE-
MPs ) FEAI T PG £ A 5 BOBURD 1~ 9 336 1, O % HL A5
R G RERA AR R A IR AR Y R
IR RS R F R —E RN . K
TR AR K I RE (PS—NPs) i 2 BEAR T Kws i F it
LR i, HAELRME (100 mg- L) ) PS-NPs fE 5
M) A gt I R 38 % i e e b, B R IR BE 5 )
YEMIE SR &t P90 R BUR B4 4 B P e R Wk
i R B IR M AR TR e R A 8 g 4 e
Tl SRR AL R 3 3 W A4 0 ) A 5 o G
WFE ke ISR 9 45 15 98 % (PP—MPs ) it 25 e AP Bk
% N (Raphanus sativus L. var.radculus pers) {9 ;= @',
i b BUBR S W AR K DR AR
S5, Ho AR S OB R R B ARG . R L
K ST AT I Y T 2o, FEAE BN 55 30 1 T
AR A FH - S OB R H BE R 3 80961, HL H Hij X
T[] U JEE 79 PE~MPs X A AR AS 1] A 4 3 9 2R
KORBL DG R e e hs L B ie s, &
=R

RBL o Fe o] ol A T AR e DA ) 08 6 RIS 2% e R
RS BRI 7, [ Pt 2 L 1 e T A B S

1% WHART]

Z—  HAT P R 2R B A TS B
MR B BARSE . ST Ik, ATk BN
HEA Y, WETEAS [V FE () PE—MPs X BB [R) A K
BB AR ORI A R S AR IR SR L
KRB e BRI, 5 7ETHE PE-MPs X 55 321 95
WU AEZS 0 , I ORHS Y ih BRER AL

1 #MB5FE

1.1 fEk#r et

- R B DM 48 B BH T AR X B i (26021
56" N, 106°39" 44" £ ) &f XA ] 2x b B4 55 F1-F- A=
KT E a3 fo 22 AR DRLS J4 ) I HF A 7R A, 1
BB A K+ o SREETRIE K 0~20 em, kb H 5
1 2 mm G5 W25 H o B Capsicum annuum L.) i Fh
N 215 A SRR A F . SR Y PE-
MPs 14 F v [ S 28 88 40w, AUk B ERAR
Pt - AR FEALYE 5 - pH R 7.51, A ALK (SOC) K
26.06 g-kg ', 4= (TP) 1y 0.83 g- kg™, s & (AP) Ny
14.16 mg-kgfl,ﬁﬁ?’&ffj(NO}—N)yﬁ4.48 mg-kg’l,%ﬂ?‘&
A (NHi-N) >} 2.88 mg-kg ™'
1.2 KW

B RN LR A e 5 AT
B 5 G AT F AR IRCT BE A 2 mm 0 5 25 4 . Ab
J B 3 A LRI 2 kg £ FH (JEFRI 400 ¢ H3EFIA
HUIE S PE-MPs 1R G 15), #53 PR U 53 5 A 800 g
g S ST AN B IR A A)) 5
A BT — SRR AR R K GRE ALK ) B35 — IR Be K
WPty 3% |, I 01 HOARYS 380 8 1 1 Y %
K 5 55 DU A < 2 BRCRIURE ARG 55T AT 45 IR 1) BRABURD
T TSR ML T 28 e fh T R 2ot &) ik &
ZE— SRR 1 B Ak E C AR Bl ) 25 AR 7 (N AR
19 em, & 15 em) , B3GR ARG 6 A , 8 HE IS 4 B9
2~3 0k, ARG B4 B 1 bR 56 T8 E LS IF B K
it JE CRAE— A H R SEATREAE ) , F4h i 1 (B AR
BF) AR | 5 S X SRR AR 1A T I SR,
TIPS FE PR I o



AR, 6 5 LI TR B REBHUE (K B = A B 1697

1.3 iRE&i& It

I AE 5 IS 2 M A8 1) H P 358 o S0 56
Z AT, PE-MPs R F2 36 £ 85 2% R WY 0.2
mm , ¥ 22 30 [ VG R X RS B e, A
J5W5 N (% PE-MPs ¥ 2 35 % 0.50.500.2 500 mg -
ke ! ARIE A CK M1 M2 5 M3 B4V B E 345
AL 124FE . AR H LI, FR s - 49 5 U K
JE A A T 58 7K - it A CRfobe A1 4 8t FH A LR 0.2 ¢,
Iy T HA it FH 190 1 PR 2, AR I it FH 1% B TR —
AR B H BEOK 15 mL; 45 A0 B AR 58 K —
0, RFERT—A T AR T REAL ) , £ 40 v B CE AR
2950 d) FFIEWI (2540 d) (25530 (2945 d) 5390 % 3R
PR AR A T A PR SR A XA SR bR it b A 70 o
L4 MEFE

TEFRMUA K 8 = A B BEXHAE AR UEA T B SR R
S B kK Pk B A AR AR R TR R 3, SR
Jei FZEAB K b4, 5 J W K AR 88 T A Ak e T 1)
K3, T OBURE PR 25 T B ) 0 2

8 ER ORS R 3 0.1 e ) I 52 S800RB %) R v L 4R
s il F RS R 31 0.000 1 g) Bk 8 7, o6
BT 105 CHIMEAS B 2275 30 min, SR 5 IR 25 70 “CHt
TR EEE R T,

FEHET R AR B B TR ST, 1) 0.25 mm i 45 5
HoH Wy b 4tk 4= & Al Elementar 7T 2% 43 B4
TE KR 0 2 SR T HaS0.—HL0, T 2, SHER DT
T RE P A

TBUHT e T (ROt R, edsirb ik, B AR TR AT,
TR BT R B SEEAE i 0.20 g, LB, 4Nl
FETH A3 A FE P 665 nm (M4 K a) (649 nm (I 43 &K
b) 470 nm (FEEAE | 28) Nl WO S 01 73R

PRBURE PR S5 — R a5 AL, 2R S fl FH R O 1 31
0.000 1 g) B et H B 6 o 3 A A AR ™ 1t
1.5 #HiELES S

I R B AR 18 L AF- Y (B AR 7 O 22 (Mean+
SD) 7R, B 19 22 5 @ B PR L 3 SPSS 26.0 FH AL
K&} 2243 #F (One—way ANOVA) H1 ¥ Duncan £ &
FERC RS 36 5 , Rl 1 Origin 2021 BRI

2 HRE5HH
2.1 PE-MPs XFERHUAE 11K R B 320

& 1 R [R5 (1) PE-MPs Ab 3R B4 1 1
FFAE] 545 W B i & T E AR S SR K AR
NG DL i T A 5 25 5L = A o B B ik

TR 525 A LA TE B k25 5 B PE-MPs X 3
PRURE R T o o G i 25 s e (BT 1A) o B A, 3
AR B 1) PE—-MPs Ab B0 L o7 it 4 A 2 kR L (H
HALERCRAS B3 (L 1B) s FFAE I, —ANRIE Y PE-
MPs ¥4 T BOBUEE 5T, 2 500 mg - kg PE-MPs &b
PHR 6 4 e, 528 AR E i 15.99% 5 25 2R
19,2 500 mg- kg™ PE-MPs Ab B % Hofef i A e ik
VERT, FEAs b ¥R 35 S A/ . wT 0L, PE-MPs X
BRBSUEE 57 15 FR 0 S 25 5% 0 (P<0.05) , %) T3t R I
R

4, PE-MPs 4b FRAE #E T BRAUR £, T X H
PR G 2 2 v s (& 1C L D) s JF AR, 3 4k
PR HARK 525 FAH YA 0, 50 mg - kg™ Y PE-
MPs Zb 3R HAR K A, 525 FUAH LR in T 8.7% s 1
B AE 3 A A FER 2 ZS F /I, 500 mg - ke Y PE-
MPs 4b R HBR = /N, 5 A VR B RR e D T
19.07%; 25 491, 50,500 mg- kg™ PE-MPs 4b# | #B{iE
T KA EK 2 500 mg- kg PE-MPs B R 5528
A FHEAH LA D0 20 22 5, {0 3 NV BE Y PE-MPs
Ab RS EE B0 Ak = B A= s o, 500 mg - kg ' PE-MPs
b IR HAR = e/ IR T ik, 5 A5 LA E b
T 21.19%.
2.2 PE-MPs W HEMEEKMBEXEGEESEN T

P12 Sl BRBSUR PR 407 17 491 AR 5 235 SR e 1)
ARG RABMMEN . 4, 4 PE-MPs ¥k i
950 mg- ke B B TGS AR AR, Hax kbR
AR UEER, H PE-MPs ¥ B 5 Xl A 2 2 i i
PEVE FHBGE 5 FFAE 0], PE-MPs ¥ £ 4y 2 500 mg - kg™
BF, X4 3R a AR b 54 2 S R HEAE
AN AR I W Vs 2508 b R AE 3 4b B
AR L S R e s S5 R 3 A AR B ] T
MR a MERRDb SR A 2K P RERY
25 IR b 34 AR B A2 A T, PE—MPs #& B2 28 500
mg - kg PR HEAE I AO® , 545 P ELRE N T 37.19%
2.3 PE-MPs X SR MAEK TS S =M M

&1 3 hg AN [ 9 2 1 PE-MPs % 4l i 30 P A6 30 5
S5 S BB AR I 0 5 1 (Bl VLB ) 52 e A 28 A0 1
o 2T, 500 mg- kg () PE-MPs A0 FE | SRR Bk
e 7 5 A5 UM B AR BT DRl , (R A BRORTAR e
A FEHEE T 52 500 mg- kg B PE-MPs b PR, 0 5
Jo i M, LA b BEAT {2 1 T 5 50 mg - kg Y
PE-MPs b3, 7 18 5 25 UM Lo A B, s b
PTG 2 M . FFAEH, 3 AN Ab BT 4 RE 1 F ik

WWW.QEs.0r9.CN




gﬁSI@S UAIET Rt Y 4255 8
4r A ’_} 5007 o
~ a appla ~
; R ; 2
*® 7/ *®
T 37 375 ab N
& = —. b
z £ b
o0 =
g 27 £ 2501 +;I7
- =
S ¢
=
oL o 1251
iR a a 7 =
L g 2 Z = a_ab ab 1
0 a a a a 77 b ab a b
—— 0 Le=———rr—
Y] THAE 253 LI TFAE] o 4y
A A Growing period H K Growing period
201 a 401 a a
C b ab b
MO D e N
% =
£ 15 Z £ 30 5
i a ab /) i
< brtb Z 2 Z
Z 10t 22 2 ; 20F b . be
3 a 7 % E
= b % 2 -y
[ oee e z 2 Z [aaaa
= 5| 22 z £ 0y
7 %
7 %
7 %
. % ; .
2y ) JFAEM] SRRl 2y ) JTFAE SRR Y
A=K1Y Growing period A K1Y Growing period
Ock OMI BM2 BM3
AN TR R — A KR R b P2 [ 2 57 3 (P<0.05) o Tl
Different letters represent significant difference between different treatments at the same growth stage (<0.05). The same below.
B 1 PE-MPs MM ERMEFRE TRE S SRKEZM
Figure 1 Effects of microplastics addition on fresh weight, dry weight, plant height and root length of pepper
257 A . 201 5
P bRy ot oo ? a
o0 L b i 3 & L
& 20 ++é7 7 L 16 . + a
ik 1S
415 15f b a @ g o122 b b
LR £ : -
kS ‘3]
T2 10p FZ osf % 2
ﬂg =§ ab b a2 Z
Z 05F Z 04r
= =
S &)
0 T 0 e
RN JHE] 45 A TFAE e
H: K Growing period H K] Growing period
0.60 4r g
C y 2 D a ‘} b
~ a ~
PR S w vy, N |
: a S0 3 b c S
w2 0451 ey a4 ' g3 F 8 N
as RN b 7% ab S %%
we = ] =
e 3 C § 12 g
£ E 030 85 2F be o ab &
& S i
=3 =3 Z
<) = 7
RE is = | Z
§ . 3 7
3 =
© ()
0 Z 0
4 E FFIEM gL S| 4 H THAEH (LS
H K Growing period H: K Growing period
Ock OMI Hwm2 M3

1% WHART]

2 PE-MPs FRMIEHMAT F & BEHFM

Figure 2 Effects of polyethylene microplastics on photosynthetic pigments in pepper leaves



AR, 6 5 LI TR B REBHUE (K B = A B 1699

i HPE-MPs ¥ )% 0 50 mg- kg™, B & & Heas (L Ad
PRAT ARG, FLAR AL Y R A2 VR A s B i s
[ AH B 35 2R B0 LR 9 16 Bl PE—MPs ¥ B8 9385
PR FH S SR Ja ps ke . 25 R B h 50 mg-
kg™ Bsf 410 T e 149 B2 G, S 4 3R U)X 4 e 1) T B,
PEIEAE FHIBE PE-MPs ¥ B2 (938 T34 538 , fe 22 oA
91 4.15% 2 500 mg - kg™ 1Y) PE-MPs Ab 3 GE {2 ¥ &
g, AR AL HLAE S T, 50 mg - ke 1Y PE-MPs
Ab 3 AR B o, 5 s CUAH BO D T 7.26% , %
P 5 S U EE SR PO VR A, ELRE PE-MPs ¥

4201 A
b2
—~ 390' c 7§
F] ST
50 360f . N
g c b
= 330p] | L»Ni
&1
) l % ‘
0 [T
IH TFEH S5
H: K Growing period
60rB 2
b b a
. 1 . .
a7 NEEI ARG
~ 56 . ¢
vy Z d
& Z
z % 7
= gt
it
4
® o4l
0
4y ) TFAEH] 45444
H K Growing period
8rc
a
=] a
W ° by [T
-
P N | | B
= 4r
=
i
&1
= of

JTFAEM] SRR Y
H: KA Growing period

Ock OwMl v R wMm3
3 PE-MPs X ER#IEVR TS & BRI
Figure 3 Effects of polyethylene microplastics on nutrient

content of pepper

—~~ 4 i
i
'ZJ ab
- 3r b ]
=
o b
¥ 2r l
5
-
<
=
iR
-_‘F_\\7
B
0
CK M1 M2 M3
Kb 3 Treatment

4 PE-MPs 7% X HRAR = B 19 #0
Figure 4 Effects of polyethylene microplastics on pepper yield

FEE A 384 T o A R O 8 e /b HE A ek D
21.16%.
2.4 PE-MPs X3 5= 2R M0

] 4 S A [ VR B2 1) PE—MPs Ab B S504R007) 0 5% 52
it JiT AR AR AE Dl . 528 A TG, 50,500 mg - kg™ ¥k
J 1) PE-MPs &b JUER 5 2 BEAR T B0 1, - 2 R bk
B 7= 5 5 28 UM HU e 2080 T 42.86% 5 W R

2 500 mg- kg AbBRE TR AT REAR G e, (0 HE ma A 15 2
[TE N
3 itig

3.1 B AKX PE-MPs BY IR 5z

A I A T PR S AR R A A
ARV ELHEARIL, I R A ) A K A 8. A
WF5E S 7] Vi B PE—MPs X 38040 185 19 (4 ff )5
(I 1B) B0 H A2 SE 1R T, 28 4 5 30 00) A 390 3 1 o
Al BESEAEY A KA AR R AR A B AR KT
W BV E SR, X AN R IR B AR AR A K R
100 PTG 2 PE-MPs £ JE7E BB T 500 1w, B2
V54 0 240 it R s L0 Tt BELAS: 17 S 43 2 43 B R i
FEIE™ A2 PE—MPs X UBUR R 09 T 5 & (&
1A) R UL 5 2 520, PE—MPs X BORUEE BT 12 52 K T
FLT RS2 5 31X AT g SRR K R A —E
(I F o Lozano 200 i + Bt iE 52 1 ORI BE
SR - HEERIE DI e 70 L 0 1 AR s B 85, 2 v ik />
T YIRS B, AR 52 & B PE-MPs REAE i
FRAUR A B A= 4 (I 1C) | T X S RURK: v 0] 22 B 1 311
HEF (B D) o AHHFIE & B T 38 8 R A7
FEAT DA HEAR 2R B AR, AT RE R DR Sk R B A
TERRAR T L3788, 5 850 b AL R A< R 4
AT AR 22 AR KR FE 55 AN R 4GE R, Ry B

WWW.Qes.019.CN




m@g 1700

VRETS Rt Y F 4255 81

SRR A 3l A AR ) R SRR I, R RE A 1
PR 2R 1 A K1 3X ARSI A 25 AN . Wl RBJRAS
SEIG Y PE-MPs BLAR BN, I AN 23 BHAG AR R (19 4
fift . (A5G o G 45 5 5 PE-MPs A 10 ¢ R B 77
PE—2 B9 o AN ST Sz IR AR 0 ) XoF SABUR Wk ke oo 11
ARKAIRIVER .. AEHE5E & 3 PE-MPs RES
il PO 214 55 B A v A 25K, i DL T R A AR
AF| | BEAR A= 006 7K 43 0 R R, T 5%
T A AP AR S R A A B v B L
150 W B 1) PE—MPs X A% = 00 il VE A B % . 3X 0] fig
JE T R ) PE-MPs 76 + 3R R I [ R 5, B3R
PR ARG K BEAR T 5 BRABURY 28 (4 2 fish , AH X SR 156
TR TG BRSO =5 (A 3 4
3.2 B R & B E X PE-MPs §0n 5z

oA E R A K A A PR A R
HHLY Y KPR & BB E MRS 500 A
BRI Z /DB, ABE5E T, B BB
A Rt a MR b SRR, AT RE
EHMA R R T i R B AR B R R
TGN . [, AR 5256 & D), PE-MPs X 3L
I S A €8 28 P it 2 3 o K 400 o) v A B il
A HE S 1R R Y PE-MPs 78 + HEPRES b AT 1 28, i
Je ELAR R R WA T 55 AR 2R 1 fl , A T Dl 2
TXAERET BN, HOCHIE & REE
BN IE HE T, 8 7 A e B TR AR AR, el /D L B AR
R SR A ST I AL B, PE-MPs X}
MROEE ARG ELEEZW, LAEWKE R 2 500
mg - kg B X2 a 28K b MR E A M VEER,
SO H S bR S A R R A Rt R
TrEBAIMEAVEA . AT S RO R - g
REA T AR X5 K 43 1 R PR 8%, a0 T ol 40 1) 25 I 1
FRURESCY, DT BEAR G A R & it 5 [RIE, SR X
RGBS T WEHER, S EUE YR N TR
ERO, TR T A S 2 A R MRS A DAY
T H PE-MPs BEFEAIL 55 BB A HR SILFE .
Wk I 25 I 3R 3 B S RS I L P RE R AR AR I S R
A D B SR R A WA R i b 2
AP BALIE 2 EA AR o & H H A i
AAE PR N OB R UK, R <2 wm, BB AR, AR R Y
AR JE Z RS 5 0 E Al R, AR SE G
PE-MPs X Y& €4 2 & & (152 ML 5 2 — 24558 .
3.3 HMAEK TR & =X PE-MPs B0 5z

e A BHEEDAN N FEICR, KR ey

1% WHART]

FRAT 0 EBLER bR, BE & S WLRE B 1 A IR B,
Romera 55 % Bl PE-MPs 7E 30 d PN [n] P15 B i 15 i
A LKL 8.9 pg-m™. AMWFSE &L, PE-MPs X 3
PRURE MR Atk 15 it B AR SR M A2 4F 1 FH (161 3A) |, 3K P
J& PE-MPs RIAE Sy A 38 o “ Rl 5 (%) J B U5, 2 T 4%
LA W A, (S A A e 5 e 8. AN, AT I S 2R B
TR BRL BRI Bl /N AZ WS At 5 e 15 e 3 s
Al REE T P A O R i R XA S T Bk A%
SN EOR , Bl A ORI R . PE—MPs X} BUURE
FREA i (B 3B) 152 10 76 2y 1 A 80 0 AE EVE T
TEAEHA 5525 BT vk 7 (2 500 mg - kg™ ) A IEHEVE T,
MR FERT (<2 500 mg- kg™ ) WA AMHIFEF . AT RE R
SR 3 S T RGO S T A T 1 A AR
FEDR N s HIE R AR S . Qian FVH G H
R IRF SO B A A S R SR
i FE X I8 4 3 5 2 R 50.53% F117.7% . BT
R R R B PR AT 52, 4498 rp i R AL,
AT AR e o 80 fi A T8 A, oz v vk B2 A A ot
A BRZN ", T80T AT PR A S B AR
#, AN, BT T PE-MPs X 5 & (& 3C) By 5400
TEL AR DL B 5 s ), T AR A 55 45 S A 25 B
YR, T BB Ak 2ok 352 M A 40 ' 1 P 0 T s i)
THEAREE S R S RIDLE R TR
— B, AN I e IO ) I A A R R B A
PR, IF R B ZE Rt v 3@ 2o 52 i A ) O A A
A TS5 T R P AR P s R B P R AR SR
R AR RS R Tl 7 o 7 B K S TR B B 32 5 i AN
6], X 0] B 55 I R B R AR R EE RP R DL R R 2
B AER BB A S OC, H T DLRGE B O T
R AR P44 PR 5 43 B R ) TR ) SCRR R /b Ho
WAL AN 8 563 , T AR EE R A
3.4 W= EXF PE-MPs B Kz
FESICER LT VR 4 7 1 52 9 R R B, PP-
MPs RIS K G 6 AR 19 kL DA PR BE b iy
O ARSI A 25 IR B A AU () PE-MPs
SRR BB A TR (R 4) o ERRI ST
KRB, O RT3 25 i VR B K 43 R 80 T R
Mg AR RO I L W5 & BRI A 2 B/
A2 MR MR kAl /N2 . [R] AR
Kb 7E 48 HHBURO™ 1 SR R HSCR AR S 2
EASE R R X e R AN RE R T AR 45 .
A 5T K I AR TR B L v ViR B 19 PE—MPs X BUARU™
SEANEIVE B X AT AR R TR SR,
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WS 1) PE-MPs /S W7 AT 3R A1 SR AR AR 7, [ A1
T 5 BUBUR 2R B M, AR R B8R T PE-MPs XI55
R 53 W WS P BEL A , 2 T X AR 5k 14 52 W) A T D
550 10 T LA IE 09 5 T IO VR 17 R
7 T SCEE M A AL B AN 58 3% bt — 2

4 £k

(1) R IR (PE-MPs ) BT 0, RE AL 2E R
R AR A 4, AFGT AR e WA 0 okl P 5 4 %0 v B 4
il 7 AR i 5 7 B R A K U — 2 Y
PR TEAE FH , AFXF L o DU D, S 2 5

(2) B H A, KM ) (50 mg-kg ™) F9 PE-MPs REH
6 ARG R, R AE 500 mg - kg™ DL ¢
HESE A B R MG R, TR B 0 B 25 5 ), 245 AR
PE-MPs {2 #F T 2808 N Z G 8L, xR 6
B A IR

(3)PE-MPs [ i, Xof BOBUREL IR Hh ey e 1 1 A5 12
PEVEF 5 Sl ek (AR 20 S8 hin, T P AE 0 5 4521
R 2 Ry 50 mg - kg™ B X AR AR P SRS A SRR
Bz R 500 mg- kg™ LA BHA {2 #5415 ] s PE-MPs X H:
LTI RR RS o R IC B A TR

(4)PE-MPs H U i, BEAR T BB 7™ o, FLv B
50 mg - kg B A0 A FH AR o, AT R e
42.86%. HIL, £ A= 57 45 1 gh v R okt Ha i Y
REEA L HEIRES
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