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[ Abstract | Objective To observe the expression of dipeptidyl peptidase 3 (DPP3) and heme oxygenase 1 (HO-1)
in cardiac tissues of ovariectomzied (OVX) rats, and to explore the role of DPP3 in 17f-estradiol (E2)-improving stress.
Methods OVX operated postmenopausal rats were used as experimental animal models, supplemented with E2 for 4
weeks as the main intervention. The rats were randomly divided into 4 groups according to the presence or absence of OVX
and supplementary E2. They were named sham operation control group (Sham)-Vehicle (Veh) group, Sham—+E2 group,
OVX+Veh group and OVX+E2 group, with 5 rats in each group. The ratio of heart weight to body weight, mean arterial
pressure (MAP), heart rate (HR), maximum rate of rise of left ventricular pressure (dp/dt,,,), and the maximum rate of drop
of left ventricular pressure (—dp/dt,,,) of each group were measured. The levels of oxidative stress in cardiac tissues were
detected by enzyme-linked immunosorbent assay (ELISA), and the expression levels of DPP3 and HO-1 were detected
by Western blotting. Results Compared with the Sham+Veh group, the ratio of heart weight to body weight, MAP and

HR were significantly increased, and the absolute values of maximum rate of rise of left ventricular pressure dp/dt,,, and
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—dp/dt,,, were significantly decreased in the OVX-+Veh group (all P<<0.05); after E2 supplementary treatment, the

ratio of heart weight to body weight, MAP and HR were significantly decreased, and the absolute values of dp/dt,,, and
—dp/dt,,., were significantly increased in the OVX+E2 group than in the OVX+ Veh group (all P<<0.05). Compared with the

Sham+ Veh group, the activities of antioxidant enzymes (catalase and superoxide dismutase) and the expression levels

of DPP3 and HO-1 were significantly decreased, and the levels of reactive oxygen species and malondialdehyde were
significantly increased in the OVX—+Veh group (all P < 0.05); after 4 weeks of E2 supplement, the effects induced by OVX
were improved (all #<<0.05). Conclusion The expression of DPP3 and HO-1 is decreased in cardiac tissues of OVX rats,

and can be increased by E2 supplement, showing a cardioprotective effect.

[ Key words | 17B-estradiol; dipeptidyl peptidase 3; heme oxygenase 1; oxidative stress; ovariectomy
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ML M 1 (Kelch-like ECH-associated protein 1,
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1.1 OVX#E# 20 H filt B Mt 7 SD K Bl (1K &
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BEPETESONEL, OVXARRIZ] (OVX 4, n=10) K
BRCAE 25 LI S5 BBl i A 5 S B DI B S B 5L s
ARXFHEZ (Sham 2H, n=10) {4552 FFIE 43 25 ) 4
IAVIBRONIR, B2 . LB, 486 Kk,
RIGWUNESEEZR (20000 Ukg ) HpiEG. K
Ja KEIE# 3% 6 J .

12 E24hb%  OVXZH K Sham 41 K R A& FAKE K
MR G5 I R BN R 1508 2 AN, RS
WA 5 HRR. OVXIERE 2 i, — A~ K
BT3GR R ESHAE T AR KA B2 (g A 3E
Sigma A H], A . Lot#SLB D2317V) , R4S
PRERZH AT IR B e B2 7 K 30 ng/kg( E2
), TR R T i S A AR A B
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14 ARAGE WSO MU TR B8 10 R BU7EAL FE
B B ik B, PBE RS 10 minJ5, 8 X g Bl
15 min, WM, %% —80 C vKFE# M. &It
RO E, HEAS M, B O i e PR
PREVR RIS, FeM 2 —80 CukAa# .
15 SRR LR B e 8 K RO I 2R
AL BTERZ) 100 mg 2, RV VR Jm BIF RS 4 2 Bk,
P45 10 mg 414U A 50 uL RIPA Z4 M (7 5t 24
ZRAEYFHEABR/A T, P0013B) , LA
AHEEH, K EFE 10 min 52O, W,
M, o BCA B0 5 & FE A B i b AR vk
JE o TEPESAIN S i i AU ( catalase,
CAT ) A E ALY L ( superoxide dismutase,
SOD ) J& Ak I i i B Z AR, #0122
FALT G A FE bR 5 TR SRR TN R i R
FH 3l Wy 20 2005 PR SO GFERE A Ot (lucigenin
chemiluminescence, LCL ) & & kil & ( ik
M RAYIRHA RA R, 4745 HL10113.5) FIN =
RER I & (P 8 m RAEYRHA R A ],
A%mmw>%w SEALIIHAR G CAT #1 SOD T
67‘75"]7&)% CAT iR & (/i ot = KAEWF

RN, SELAAAS I AL R i R A R 7

1.6 DPP3 #= HO-1 & ik #&a M 1.5 1 &
FI BT R R AT O IE A 2V FAREAR, R 20k
5 pg/uL A _FFEZE v, IRATE IR 100 °C A8
P£ 10 min, —20 C fRAFFHH . XA FIREAIK
URAT SDS-PAGE ., FEJIE . 5% [ g 5 43 v W ) P41 F
el 4°Cididhric DPP3 —HiMI HO-1 —3t (185
43 51 Ky ab133735 F1 ab68477, 4y [ %% [ Abcam
AN, TAEMBEES R 1 ¢ 1000, L) GAPDH /E RN
S, PRI 3 . A TBL, FIRFE 1.5 h, 3%
. Zefbsé kG WoR B A &, IR Gel-Pro
Analyzer 1 AR 4500 R EEEIBEAT 9397

1.7 %5422 N GraphPad Prism 6.0 {43
TG40, IR TERILLY + 5 Fow, gl i
KA 2 Tr 225041, 2 SR H Tukey K25 o
K3k HE (o) 4 0.05,

2 & R

2.1 E2xOVX K Rl B Haeh#m OVX+
Veh 21 R FRAGMAREE | 0o 8 AL Co I ot i SR EE 2
b8 F Sham+Veh 41 (P3#1<0.05) , ifif OVX+
E2 41 K BRL A9 14 5 A0 AR BT £ 4438 OVX+ Veh 41
ToW AR, H R SR EZ TR (P<
0.05) o 5 Sham-+Veh 4 v, OVX+Veh 41 K[>
. OFHE kRS (P4<0.05) dp/dtmaxéﬁ
SHE A — dp/dt,,, 46X A PR (P 1<<0.05) ;

232 B2 #hFRIRYT B9 OVX+E2 41 K - uﬁ%ﬂﬂﬁﬂ]
BRI AR, dp/dt,,, 46 XHE A —dp/dt,,. 4855l

FARAF, 575 S0051 ) FLE SOD fGPERINAR B, 5 OVX+Veh M ERIIA G2 X
& (Fats z:%élz%ﬂ&ﬁfiﬁ , 595 801018) (P1<0.05) . W& 1.
®1 E23RBTFEEAXRROCMEINEEIEIRLER
Tab 1 Comparison of cardiovascular function indexes of rats in each group after E2 supplementary treatment
n=35, xts
Index Sham—+Veh group Sham—+E2 group OVX+Veh group OVX—+E2 group
Body weight/g 251.7+6.9 253.1+11.7 281.3+3.5 2754+5.6
Heart weight/mg 810.8+29.6 814.1t18.3 10342+52.4 1016.4150.1
Heart weight to body weight ratio/(mgeg ') 3240.2 3.240.2 3.940.17 3.6£0.1°
Heart rate/min ' 360.1+16.3 376.9+10.6 395.4+54" 373.3+8.5"
MAP/mmHg 108.6£6.0 110.7+10.6 138.6+3.2" 1224455
dp/dt,,./(mmHges ") 7719.2+£299.7 8 063.9+284.7 5595.2+478.9" 6 844.84330.5"
—dp/dt,,/(mmHges ") —8059.2+186.6 —8091.7+168.7 —499524+6249 —6704.8+378.9"

1 mmHg=0.133 kPa. "P<<0.05 vs Sham+ Veh group; “P<<0.05 vs OVX+Veh group. Veh: Vehicle; OVX: Ovariectomy; E2:

17B-estradiol; MAP: Mean arterial pressure; dp/dt,,,,; Maximum rate of rise of left ventricular pressure; —dp/dt,,,: Maximum rate of

drop of left ventricular pressure.
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Fig 1

Effect of E2 supplement on oxidative stress indexes in cardiac tissues of rats

P<<0.05 vs Sham Veh group; “P<<0.05 vs OVX- Veh group. n=5, x+s. E2: 17B-estradiol; Veh: Vehicle; OVX: Ovariectomy;

CAT: Catalase; SOD: Superoxide dismutase; ROS: Reactive oxygen species; LCL: Lucigenin chemiluminescence; MDA:

Malondialdehyde.
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Fig2 Expression of DPP3 (A) and HO-1 (B) in cardiac tissues of rats in different groups detected by Western blotting

"P<<0.05 vs Sham~+ Veh group; “P<<0.05 vs OVX+Veh group. n=

5, x+s. DPP3: Dipeptidyl peptidase 3; HO-1: Heme oxygenase 1;

Veh: Vehicle; E2: 17B-estradiol; OVX: Ovariectomy; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase.
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KR AR AR, JEHEHE T B2 i@k [ 18 DPP3 &k,

22 KEAP1-NRF2- H & b s B o A A 5, 755
HO-1 B 3k, WA, MImE OV K
UL EDIRERY T REMLIR], itk — 20 WAk MR st
OVX K e & D RE A HLHI I ST AL T B A

RS A5 W H T DPP3 A1 HO-1 7E OVX kX
BUL I ) ek i A2k, DLRNIE B2 X OVX K
FCE R DPP3 FTHO-1 ik S A0 Dy AL I T
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