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Change in systolic blood pressure (a), diastolic blood pressure (b), mean arterial pressure (c),

and body weight (d) of rats
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2.7 NLPLL 5 ACE #1 AT1R K% Fx$#&

g3 F X 0l LN 4 F KO- #8598 NLPLL 5
ACE 1 ATIR Z[RIR 7 FAHEAEH . anEl 7 FEk
1 fii7R ,NLPLL 55 ACE #1 ATIR % T #4343 51 K
10.1629 i1 7.0494 , i T T W43 v] #5232 I 514
6.0, KUK S HE LML E IE, 5 ACE H
ATIR Z (B4 HILL 9 ASH1 3 A4 A A H
M 6 X H2 TRC 45 400 R A £ s g rh e 25 E
FLYEH, NLPLL 5 ACE 1% 6 4~5% % (Asp453 .
Lys454  Asp415 .GIn281 . Lys511 . Tyr520) 3£ JE i 9
A B ONLPLL K B 5 ATIR ) 2 4> gk A&
(Asp281 ,Asp263) LT A 3 4~ SU5E  SETiT ko 2
B JACE F 219 35 P A7 £ 8 Ala354 .Glu384 .
Tyr523 .GIn281 His353 Lys511 His513 Tyr520 £l
Glul62 5 A NLPLL 5 ACE fHEAEHI 6 1%
F A GIn281 Lys511 Al Tyr520 J& T ACE i
PEAOT AT SRR IR 3L 2 T X 445 & ] NLPLL nJ
DLl it 5 ACE SCHE IS Pk o7 s AH BAE M il ACE
WP, ATIR J2 MRS | A8 W 4 & 9 A I i
BT, SRR T ATIR L, S 8okl 5%
2 B8 1A EE R, RS S SO R iR

gy e

() BHPEXT HE 20 (Cap)

E6 XREBEAKRBFEL(HAE)EAEERBA
Fig.6 Microscopic photos of rat kidney stained with

(d)NLi’LL VRIT L (PP)

haematoxylin eosin (H&E)

ATIR 09 3% AL 55 Tyr35 Trp84  Argl67%, MK
NLPLL Jfk 5 ATIR W CHEN s g5 &, (A2 &5
PEBS A0, 454 %% . NLPLL 5 ATIR 454 66 h1 &%
o, ] DAAR G i 2 ATTR SRRy & %
2.8 MXMESHH

U A N KORER AR, i B Al 2
2 i I A R O 0 A B T
R4 B /NERZESR  SE | B 5 T8 BB I
JIT LA R 0 ) RS e X e IR AR R AR R G
B, PRI I R K A v R SR A A5 1 A A
WAME, WA 8 Fiax, KE M EIE & SBP 5
MDA il Ang 11 2 B F EAMHCKE R (P<0.05),5
IL-6 FMIF R 2IEH BFIEMHXLR (P<0.01),5
eNOS & I F FAH KK £ (P<0.05), 5 B ht 24k H
WEAMLECER (P<0.01); KEEHKE DBP 5
PRR 2E# W3 EAMHCKE &R (P<0.01), 5 SOD £
B E AU R (P<0.05) , 5 NO S B 3 ikl 56
K& (P<0.001); F¥ 5 ik MBP 5 PRR 2 4EH

&1 NLPLL 5 ACE #1 ATIR & Fi# &R
Table 1 Results of docking of NLPLL with ACE and AT1R molecules

4 AR T2 C—7F 4 B 24 AL EAES)

ACE 10.1629 4 9 Asp453(2.018) ;Lys454(1.703.2.531.,2.493) ; Asp415(2.576) ; GIn281
(2.183);Lys511(2.016) ; Tyr520(2.027 .2.371)

ATIR 7.0494 5 3 Asp281(2.089.2.177) ; Asp263(1.950)
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ASP281
ASP263

(b)

B 7 NLPLL 5 ACE(a)#1 AT1R(b)9 FXERN =44
Fig.7 The three—dimensional structure of NLPLL macromolecular docking with ACE (a) and ATIR (b)
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Fig.8 Analysis on the correlation between blood pressure and renal indicators in hypertensive rats
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K Z (P<0.01),S0D F1 eNOS F % i 2 71 41 ¢ 56 R A
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The Protective Effects of Prinsepia utilis Royle Peptide on the Renal of Hypertension Rats

ZHANG Beibei', QIN Yu', ZHANG Wenwen', LI Wenwen', LI Lirong", HUANG Rui*
(Faculty of Food Science and Engineering, Kunming University of Science and Technology, Kunming 650500
“Zhongken Huashan Mu Dairy Co., LTD., Weinan 714000, Shaanxi)

Abstract Male 4—week-old SD rats were randomly divided into 4 groups (n=8): Normal group (Con), model group
(BP), captopril group (Cap, 10 mg/kg captopril), and Prinsepia utilis Royle peptide NLPLL intervention group (PP, 10
mg/kg NLPLL). Except for the normal group, which was fed ordinary feed and normal drinking water, the other groups
were fed 20% fructose water and 8% high—salt feed. The model was established for 8 weeks, and the intervention was
conducted for 8 weeks. The results showed that NLPLL increased the activity of superoxide dismutase (SOD) and cata-
lase (CAT), increased glutathione (GSH) content and total antioxidant capacity, and reduced the production of malondi-
aldehyde (MDA) in kidney tissue, thereby reducing the oxidative damage to rat kidneys caused by high fructose and
high salt. Alleviating the inflammatory response in the kidneys of hypertensive rats by reducing the levels of tumor necro-
sis factor-a (TNF-o) and interleukin—6 (IL-6) and increasing the levels of the anti-inflammatory factor interleukin—10
(IL-10). NLPLL could exert antihypertensive effect by increasing the activity of NO and eNOS, and decreasing the lev-
els of renin, ACE, Ang II, ATIR and PRR, and reducing renal interstitial fibrosis and inflammatory cell infiltration.
NLPLL formed nine hydrogen bonds with six amino acid residues of ACE, including three key active site residues of
ACE  (GIn281, Lys511, and Tyr520). Additionally, NLPLL forms three hydrogen bonds with two residues of ATIR. In
summary, NLPLL could reduce blood pressure in rats with dietary hypertension induced by high fructose and high salt,
and by reducing oxidative damage and inflammation in the kidney, increasing NO and eNOS activities, and regulating
the levels of key enzymes and molecules of the renin—angiotensin system, improve kidney damage caused by dietary hy-
pertension. This study could provide a theoretical basis for the improvement of diet—induced hypertension and renal tissue
damage by Prinsepia utilis Royle peptide and the development of natural antihypertensive functional factors.

Keywords high-sugar and high—salt; hypertension; kidney injury; Prinsepia utilis Royle; oxidative damage



