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Abstract: The protection mechanism of Portulace Oleracea polysaccharide (POP) on reproductive toxicity and oxidative damage induced
by EEs in male rats was studied to provide the experimental basis for development and application of POP. The male rats were established as
fertility problems model by intraperitoneal injecting ethiny loestradiol (EE>), with the injecting dose of 0.1 mg/kg, 0.5 mg/kg, 1 mg/kg and 5
mg/kg, and meanwhile intraperitoneal injection of 10% POP as the comparative group.Absolute and relative testicular weights were measured.
Mormphological changes of testicular'were observed inthe light microscope. The contents of superoxide dismutase (SOD), glutathione peroxidase
(GSH-Px), total antioxide capacity (T-AOC), malondialdehyde (VDA) and catalase (CAT) in testicular tissue and p lasma were detected. In EE
processed groups, testicular weight decreased significantly (P<0.05) and led to shrink when injection of 1mg/kg EE». The antioxidant enzy mes
including SOD, GSH-Px, CAT and T-AOC in testicular tissue all decreased (P<0.05) which resulted in the increase of MDA (P<0.05) with the
increase of EE; dosage. On the contrary, SOD, GSH-Px, CAT, T-AOC and MAD were unchanged (P>0.05) in POP group. EE;decreased
antioxidase activity and closely related to the content of reactive oxygen species (ROS). And POP had the effect of anti-oxidative damage,
protectedthe balance of ROS and the defense sy stem of antioxidant enzyme.
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1.4.1 POP #9423

PRGSOV EL POP, RAEBEE TG Wi, 2%
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1.4.2 POP #y%1k
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1.4.3 POP &} EE &2 5 K R.69 %5 R 1547690
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EE, I A S HIE A, a5 Al 140, 241, 341,
4 ZH S AUHDN 5T & 43 i) 4 0.5140.01, 0.5240.02 .
0.3340.02. 0.2640.02. 0.2140.02, W &ZHHE4T tRG 5,
bR A S 1 HERALE (P>0.05), HAa%dmZE
SR (P<0.05). 54H. 6 4. 7 4H. 84LAI5E AT
R & 7 BN 05240.03 . 0.5440.01. 0.5140.03 .
0.4440.01, 541, 641, 7 HEAAMNFE S A4
b EFAEE (P>0.05), 8 H5FHMLEREE
(P<0.05). W5t AHLUL L5, EE B 5 KR
Ak bR AR, RS /INEEAS [FIRE R B TRIRRIG R, 4
AN FIZEEL, NS RS T4 Mk H a2, B 52
FHLUZ I T BUEERE /1 N s B POP Ab#E 5,
FALMBGRE] T ARBEEZSE, DUGHE 0.1
mg/kg EE2+10% POP) ZHig I\, XAEAUREZH LARY

fr R th 19 B TS,
22 MR B ARG K POP 4 A 78 4
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2.2.1 POP 3t CAT K-F 9% 9=

AT G AR FER ) EE, B STk B AR S AR
BLRY, W5E MK FISE AL- P CAT & (FEILER Do
EE. 4bF4H, [ EE, 7S AN {EH i 12, KR
1f13% Fh CAT /K22 FF% (P<0.05), 52 Ayt S24H 21
CAT 7KF-B EE2 77| & H4 i i & & B (% (P<0.05). POP
XPEGZH, KRR MR FISE F- i SR ST BB Y (KA =
41 CAT KT AR 2 (P>0.05), &Ll HK T
BEEE (P<0.05). KFE—BERTEERNR, i
ZESMMEE NG, AKFREPR R, bl VR IR R
EE. R38N, TCAT BRIE B P31 7K~ 4T K= v
FERN CAT K-FAZ 28I BT AR, 7T Aed BCE T R 4t
HO, e, XhiErE g B A S HIEA. 1
EE, il POP {EH JGHIRRR, F CAT & & WA,
U B POP AT RIS 42 mr CAT /KFEFUEHE HaOp 23 I
YEFH, i HaO2 X 4 i) ik S AR

R1 ARMBREN CAT ZELK
Table 1 The different level.of CAT in plasmaand testicular of Rats

s 5 X & Ay #$1dd  H8dh¥ H15de¥ FHF2ldheP 21dEh-WE

HEIR CAT/(U/mg) . - CAT/(U/mg) CAT/(U/mg) CAT/(U/mg) CAT/(U/mg)

gk ! 12 EX1 %S 5.8440.62°° 57440.16"* 5542064"  56620.65"  1.3240.21"
14 12 0.1EE; 5.7241.36"%/ 5.62#1.31"%  5472072"% 58140774  1.1540.14°

EE2 & 24 12 0.5EE; 5.68+1.03%4%  538+1.60°°  535#.11%% 53541318  0.9020.21°
®m 34 12 1EE, 5.8140.78"%  53420.89%° 52740545 5024045  0.8240.13°
448 12 5EE; 57921017  515+1.62%° 48140725  4.89+.09%°  0.71+0.18F

54 12 0.1EE+10%POP 5.7740.75%%  5644055%  56840.86"%  5.5840.54"%  1.3540.23"

POP 6% 12 0.5EE+10%POP 5.6740.98"%%  56640.14"°  569+1.11°% 5574062  1.2940.17*
b 7R 12 1EE+10%POP 5594132  58740.67%  571#1.02°%  55531.10"  1.4030.18"
828 12 BEE,+10%POP  5.97+40.85%%  56140.48"  59140.71"%  55740.75"%  1.0140.16"C

iE: EEx {1k mgkg, POP K& H 10%. FF)RAFTE KB F&# 4T £% 2% (P<0.05);

% (P<0.05), #RFHELT£L£FAEE (P>0.05).
2.2.2 POP #F GSH-Px K -F693%

2 %0, EE AbFRA, KRIMZEF GSH-Px
KVBESE EE: FIEEIN£FEGES (P<0.05), =H.-
Bt 52 ZHZH GSH-Px 7K -2 EF# {1k (P<0.05); POP X Lt
H, . AKFIE EE ALFR KR MK GSH-Px 7K P4
hn (P<0.05), @EiffllE EE AHF KR MK+ GSH-Px
KA AR 35 (P>0.05), K RS2 H-Fi 2 21
GSH-Px 7K 7l & EE» 20 2.3 KA (P<0.05),
HAeABHBUARZE (P>0.05). X il EE, AEEiZ M

8

FUTRIRAR B FHRTER T

TH#E GSH-PX A3 I H.O &8,  FEAIK GSH-Px /KT,
PR HIERR HO2 [RE 71, i ROS HHiEbBifH & 4t
Z PPN, PR ARRE R, R R R A
gt . EE.+POP {EH G KRR GSH-Px &2
1k, iR POP W] feid i P Ay b iRy GSH-Px 7K~F,
H—HEH#HA GSHPx /KT, H = POP {2t H.0.%
FEIIVERT, 4] H.O2 X 4R A L. POP AMEfESZ
WA AR A e GSH-Px JKF BT, HAEfd 4 i
GSH-Px 7K ¥ Il 4 m, & ablisbtEftne
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= 2 KRM3EFKEH GSH-Px
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Table 2 The different level of GSH-Px in plasma and testicular of Rats

5 X A% %4 #1dw3 $8day  F15daR  F2adaeR 21dEh-MHE

- /R ik 32 GSH-Px(U/mL) GSH-Px(U/ mL) GSH-Px(U/mL) GSH-Px(U/mL) GSH-Px(U/mg)

T O 12 & 3P 3K 5.8840.13% 5.9240.12A% 5.96+40.187 5.86+40.17° 40.4142.70%
14 12 0.1EE; 5.9240.127 5.74+0.10"% 5.32:4).13% 4.68+40.218 36.82+1.92°8

EE, 4 24 12 0.5EE; 6.1240.174 5.78+0.2452 5.1840.21%° 4.64+40.19¢ 33.2242.395¢
@ 3% 12 1EE, 5.9440.18" 5.38+0.175 5.0240.20%° 3.9240.17¢ 29.81+1.92°¢
440 12 5EE; 5.9240.16" 5.64+0.10"¢ 4.9640.15%° 3.84+40.36 21.8142.59°

54 12 0.1EE;+10%POP 6.0520.13% 6.0140.3242 6.2640.26 6.83+0.21P¢ 43.21+1.98%

POP st 64 12 0.5EE+10%POP 5.91+40.13" 6.1040.45" 5.9840.75%*  6,1840.43"F*  40.88+2.11*
i 74 12 1EE+10%POP  5.89+0.67% 5.98+0.56"% 6.0440.437 6.2340.45%° 39.2643:14%
84 12 5EE+10%POP  5.9440.76"° 5.8940.814% 5.85:+).174 5.9540.274%  34.5843.10"C

Z: EE2 #42 % mgkg, POP K&Z A 10%. RIZIAIRAR KB FHAT 274 2% (P<0.05); FTRIFRR NG FHEATER S

% (P<0.05), HaRFHEETEL£FAEE (P>0.05).
2.2.3 POP 3t SOD K-F&9%a

WKL TR GENEER 3), EEACEAH, KM
K SOD JK-F-FifiAE 1 I E] A EE, 7RI FOHS T 2
ik (P<0.05), ZHAL-MHEAZUY SOD /KT B2 FK
(P<0.05); 7F POP XftbaH, BRmisflEn EE, AbH K
B 52 AL-P =220 21 SOD /K- E R4 (P<0.05), H:
R LK UL I 2 -t 2 4H 27 SOD 7K (B
# (P>0.05). SOD ZHUAHIAN RA T EENEIE
B, ReisPRE AR BT HEE (O, Pk O/
o1 B A A Bl o ARk, SR TR LB R G O
TG . BEAE EE2 1R I AN g g i, SOD 7K

IR, JEBR Oz TRRE V1T N, O fMEEMEAE
FAAE 20 P R PR AR 8 Ssvg s S5 S8 R AN SR H 21
FRI4H fits B AR5, [FIIF IR SOD 7K 481k,
INiE=— 0 UL BB X WU AR AR 5 1E FH . 22 POP Ak
T Ry 52 AL K SR S22H 21 SOD /K AR AL AN B 4., 35 B POP
X EE 3 A HIN BRAR S A B B — e AR
s =5 ) ged i R ¥#A P SOD 7K-F, 1k Oz
F=—J7I AT §E POP JH & Bk O fiHF SOD /KF, ki
PR GPUENPIEAE R, B7 1k EE M4 4
1A .

% 3 KRAEMRKZEN SOD KL
Table 3 The different level of SOD in plasma and testicular of Rats

m 3 KR & thdh % 1d ¥ % 8dfi % 156df¥  %21d &K 21d EH-HE
/A 432 SOD/(U/mL)  SOD/(U/mL) SOD/(U/mL)  SOD/U/mL)  SOD/(U/mg)

za 12 4 57 3K 112.4041.85%%  114.0021.44"% 112.0020.65"% 112.4#1.02"% 134.2128.83"
14 12 0.1EE; 114.001.41%%  108.20#1.72%°  97.2+41.60°°  94.8+1.72%¢  115.6745.768

EE & 24 12 0.5EE; 114.623.38%%  104.2042.235° 91842145  88.243.31°  91.56+2.83°
Wi 34 12 1EE; 112.80+1.72%%  100.6+2.58%  89.243.05°°  81.842.13°  82.9945.01°
441 12 5EE; 113.0040.89%%  98.2#1.72%°  90.842.13°°¢  80.242.31%¢  50.2444.89F

548 12 0.1EE+10%POP  116.2140.26"%  103.2344.76%° 108.2145.74°° 112.2324.51%% 140.2845.42%

POP 2t 641 12 0.5EE,+10%POP  114.332.85%% 114, 9843.82"% 107.5444.61"° 108.4325.55"" 134.78+3.56"
e 74 12 1EE>+10%POP  113.8623.21%%  107.16+1.87%° 108.1623.21"° 114.8336.61"% 136.12+48.44"
841 12 5EE+10%POP  111.78#4.517%  112.5642.23%% 110.3122.21"% 115.1243.124% 115.2146.55"

iE: EE2¥{x% mgkg, POP K& H 10%:; RFIAARTRE XE FHEF£F 2% (P<005); RFAFARNEFEETERT
¥ (P<0.05), MRAFHELATEZFAREE (P>0.05).

2.2.4 POP 3t MDA K-F 9%}k

W LA 4R, CAT. GSH-Px 1 SOD =Fi .
PR 8284k, BB EE, WX AR Bl 2 St B AR
15i, POP HLATRMRA: EAMAIIAER o AHIE FUAE I

Fefih b, B0 E MDA KFASAE, B&IF POP Hi,
WARGIIVER o G55 R (W3 4), EE, 4bFE4, MDA
KT B R IAEST EE, FOFREHIN, (i SR S8 -F 52
H A MDA /KFHEh0 (P<0.05); POP fEL4HH, K
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FRIMZE MDA /KFAAK (P>0.05); S-S
Z1 MDA 7KF EE. FIENY N2 A FFE g = .
MDA 7K 1] e WHLAR P22 [ B AR pr= AR FE B, I
I FNAETE 250 MDA /K- 2 2548 Jin, MDA /2 i it 4
TR P2 2 —, UL EE WSt 1 A= g B
A, TEREEMENR AR, R TR

HH K, 2 AHGUFEA FIREEEAR 7. POP Al EE>
[ s AR ) 52K B, MDA 7K Rk A R ARk,
Ut B POP X w3771 EANMIGH & 1Y) EE2 38 i Adbiids
) B A 2 0 T RS fd (RIS 156 B POP S it
A EAIHIFZAEER X A R FWAR A
REH

< 4 KRR MDA KFIELL
Table 4 The different level of MDA in plasma and testicular of Rats

3 kafﬁé:i %4y % 1d&¥% MDA % 8d &3 MDA % 15d 223 MDA # 21d 2% MDA 21d % ju-i £
Z/A PO /(nmol/mL) /(nmol/mL) /(nmol/mL) /(nmol/mL) MDA/(nmol/mg)
TOH 12 472K 4.6520.41"° 4,580,521 4.68+0.54"2 4,56+0.61°° 2.5820.55%
14 12 0.1EE; 4,6620.35" 4,910,298 5.0140.28% 5.1140.32% 2.8920.56"
EEp 4 240 12 0.5EE> 4,650,451 4.880.515 5.3141.09% 5.48+0.28%° 3.40+0.88°
i 34 12 1EE, 4.660.34%2 4.8140.23% 5.88+1.215 5.8140.39% 3.56+0.26°
44 12 5EE, 4,6840.61" 4,820,385 5.97+40.26PP 5.98-40,25P" 3.4640.46°
541 12 0.1EE+10%POP  4.67+40.26"° 4,7240.25" 4.4820.517¢ 4352051 1.65+0.78¢
POP 641 12 O0.5EE+10%POP  4.7120.19%2 4,651,217 4914056 5 4.6840.18"° 1.98+0.34°
ST 748 12 1EE+10%POP  4.80+1.13°° 4.8140.39 % 4.8540.6A B 4.7140.2442 2.6520.23%
8% 12 5EE+10%POP  4.91+1.09/B2 4.880.28% 4.8240.61A B 5.0140.38% 2.68+0.55"

iE: EE2 %454 mgkg, POP KA N 10%. FF|AIFTIRE KB F4 .7 2% 2% (P<0.05); RFAFRRENEFEATERT

% (P<0.05), HaRFHEETL£FAEE (P>0.05).
2.2.5 POP 3t TAC #9 %%k
KRR M K 52 AL 524 4k TAC & B2 L4558
LR 5. EE, AbFELH , i A 52 4L} 5240 21 1 TAC /K
STty LA B AR A IRFTA) )3 0, 324 P (P<0.05) .
POP XfELAH, KELIMIE HERANA TAC 7K T2 5
4h (P<0.05), TAC /KFHEAAZE (P>0.05); 5 H.-
s, BREFIE EE 4l TAC /K1 235 R4
(P<0.05), H 4 %4 TAC /K PANAEE (P>0.05).

TAC SN PLESTEAALEE T2 AL, i B R0 g
STV E R /DS TN G S = A Pl IR S E =2/ NS
A AR TER, TAC 2 BRI AL AR E
BEbR. AL BN EE e AR TE R GAHLE
AT, B IR AR, 1 POP
REmg It —E FERE L3R s TAC /K, ANEERE AL, B
SN, BEEBAYAF ROS, Bl H0.. 0. OH
it BEAE I AR

x5 KREDEEBAEAFA RS ZFIE MR T-A0C KFTKL
Table 5 The different level of T-AOC in plasma and testicular of Rats

my| | RK %4 $ldas F8deXk  Fi15dei  F2adep 21d Fh-ME

/A vigid TAC/(U/mL) TAC (U/mL) TAC/(U/mL)  TAC/(U/mL) TAC/KU/mg)

Z G 12 A 3K 15.71#1.31"%  15.82#1.23"%  156141.43%  1558+1.28"%  28.3043.21"
148 12 0.1EE; 15.68+1.38"*  15.7443.13"* 155541.32%% 15544145  25324223"

EE2 & 24 12 0.5EE; 15.3541.43"  151541.48"° 1521#1.76"°  15.20#1.11%%  21.34+1.78°
i 348 12 1EE; 15.65+1.65%  15.09+1.56%  14.89+1.83%  14.7841.98%  15.65+1.56°
44 12 5EE; 15.8841.32"% 152341235  14.742563%®  14.67+1.45%  10.58+1.43F

5#4 12 0.1EE;+10%POP 15.431.40"% 157821.39"% 16.41+1.20°®  17.61+1.21°° 29.1344.334

POPxt 641 12 0.5EE+10%POP 15.5641.29"% 1585+1.45"%  16.5241.21°°  17.371.87°°  27.62+1.89 A
P2 74 12 1EE+10%POP  15.67#1.09°% 1567#1.61°% 15.78+1.19%%  16.56+1.565° 28.0543.69 A
841 12 SEE+10%POP  15.7120.98"% 1518%1.42"% 158040.99%%  1581%1.34"%  24.1342.99"

%: EE, %42 mgkg, POP K J/EH 10%. RZIAIRTR KB F8 47257 2% (P<005); RTARRRNEFEATLERT

# (P<0.05), MRAFHRFZFALEHF (P>0.05),
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