FA9EFE2H 2026F28 %¥ythak % Drug Evaluation Research  Vol. 49 No.2 February 2026 * 603«

ARG FREPARNAFIE . ORGHFEERSIEXRETER

E OB, ORIIRD EdmiEl, ok T, oA K2, BT
1. FBMIMeE =BT, R FBM 450064
2. BEATUHIRARAR, L 201203

H E: B IR0 R T RIKGKRL (Api-CP-NPs), 58 IRZGShAUFAE ot B R MR ME (SHY KR MET
ME. AE R B AL % Api-CP-NPs, @il K 2 W45 4 Box-Behnken W iH-M MHVEMRAL AL 7 T2, &A@
T EHEE (TEM) WML X-5 20 R ATHHE (XRPD) 4 SR EEH), SHAKRidtir RIE. LR RIERIZ 5 Api-
CP-NPs 7EMI B iR B fEsh 1122 % 5%, REBNTSIET A Api-CP-NPs [RIMNEZAT A . X SH KB A5 ig 4T
KERFERZ S Api-CP-NPs, T EZZZNFSH. ¥ 36 HEM: SH KREEN 3 ABEA ., RIEEHR (FHHEZ, 10mgkg™
H, EHKBL (1.66 grkg™) H. FHEE (100 mg-kg!) 4 M Api-CP-NPs {k. =& (50, 100 mg-kg™) 4, HH 6 R
WKY KRAEJR R . 42554 A ML, SRA ELISA ¥l E s B % (REN). M EKEI (Ang 1D A7 s
fil (ALD) &8, 7RARHE-HL (HE) FEENEIBNIKERE XM EMEREE. &R RIAF S Api-CP-NPs &
FEAL T A ERMRR R T 8.30 mg-mL ™!, HIKILEE 47.50 'C, #I&N A 3.00h. %5 T #& K Api-CP-NPs, £33,
WAGE. KK Zeta AL 5N (87.91+1.04) %, (5.3340.12) %, (72.74+3.45) nm ¢ (-18.98+0.63) mV. TEM M
LR Api-CP-NPs 2 ARMIERIE, XRPD 45 RE M A RIEGRRNIH LLG E TEAAFLE « Api-CP-NPs 1] fib 2 B 38 R AEARA
B iR R, [FIR RIE R R (0 BB CR . DURZYBhEEE IR B R, 5 ERERIZHHEL, Api-CP-NPs (1]
TEUERSA] (fmax) FEIRZEE (2.11£0.43) h, BEKRE (Cra) FEE (2.5810.87) pgmL™, R (np) KR (5.50£1.76) h,
ML 25 - (] I 28 T (AUCo-0) 3275 4.14 1%, 278 Api-CP-NPs A B (R HE T SE R IA NI, 253008 R ER, S5
RIEHAALL, TFRRAALZIE 3. 4 FMERZE R (P<0.05), SFFRHMLIL, Api-CP-NPs mFIEHAZ5 2 A% 2
E TN (P<0.05), 3. 4 FIMEHREE T (P<0.01); [FIF, Z4007HE AngIl. ALD & 2K EEFE (P<0.01), #hfk
W R AR A AR (P<<0.01), HESEMIZEELIEIIA R IE . 4518 Api-CP-NPs n B w2 & iR e ik, ek
PRI, BETE SRS = SH KR AT AR .

XHER: frokE: EOKIK: Box-Behnken Hil-WiNM: #4305 ARMEEIIERR; BE-IEEKK-BEFRS
FESES: R285.5 XEkFRERE: A NERS: 1674 - 6376(2026)02 - 0603 - 14
DOI:10.7501/j.issn.1674-6376.2026.02.019

Apigenin loaded by corn peptide nanoparticles: Preparation, oral
pharmacokinetics and therapeutic effects on hypertensive rats

WANG Ming!, ZHANG Peichen', FAN Gaojie', ZHANG Ning', ZHENG Fei?, CUI Xiaoge'
1. Zhengzhou Health College, Zhengzhou 450064, China
2. Shanghai Institute of Pharmaceutical Industry Co., Ltd., Shanghai, 201203, China

Abstract: Objective To prepare apigenin-corn peptide nanoparticles (Api-CP-NPs) and investigate their oral pharmacokinetic
characteristics and therapeutic effects on spontaneously hypertensive (SH) rats. Methods Api-CP-NPs were prepared by self-
assembly method. The prescription and process were optimized by single factor experiments combined with Box-Behnken design-
response surface methodology. The nanoparticles were characterized by transmission electron microscopy (TEM) for microscopic
morphology and X-ray powder diffraction (XRPD) for crystal structure. The degradation kinetics of apigenin raw material and Api-

CP-NPs in simulated gastrointestinal fluid were compared, and the in vitro drug release behavior of Api-CP-NPs was studied by dialysis
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bag method. SH rats were ig administered with apigenin raw material and Api-CP-NPs, and the main pharmacokinetic parameters were
calculated. Thirty-six male SH rats were randomly divided into model group, captopril positive drug group (10 mg-kg™), corn peptide
group (1.66 g-kg™!), apigenin group (100 mg-kg™!), and low and high dose Api-CP-NPs groups (50, 100 mg-kg™"), and another six
WKY rats were used as the control group. Blood pressure was monitored weekly after administration. The contents of renin (REN),
angiotensin II (Ang II) and aldosterone (ALD) in serum were determined by ELISA, and the pathological morphology of arterial vessels
was observed by HE staining. Results The optimal prescription of Api-CP-NPs was obtained as follows: corn peptide mass
concentration 8.30 mg-mL™!, preparation temperature 47.50 “C, and preparation time 3.00 h. Under these conditions, the encapsulation
efficiency, drug loading, particle size and ( potential of Api-CP-NPs were (87.91 + 1.04)%, (5.33 + 0.12)%, (72.74 + 3.45) nm and
(—18.98 + 0.63) mV, respectively. TEM observation showed that Api-CP-NPs were irregular spherical, and XRPD results indicated that
apigenin existed in an amorphous state in the nanoparticles. Api-CP-NPs could significantly reduce the degradation rate of apigenin in
simulated gastrointestinal fluid and greatly increase its cumulative release in simulated intestinal fluid. The oral pharmacokinetic results
showed that compared with apigenin raw material, the peak time (fmax) of Api-CP-NPs was delayed to (2.11 + 0.43) h, the peak
concentration (Cmax) increased to (2.58 = 0.87) pg'mL™!, the half-life (¢12) was prolonged to (5.50 = 1.76) h, and the area under the
blood concentration-time curve (AUCo-~:) increased by 4.14 times, suggesting that Api-CP-NPs could significantly promote the in
vivo absorption of apigenin. Pharmacodynamic results showed that compared with the model group, the apigenin group had a
significant decrease in blood pressure at the 3rd and 4th weeks of administration (P < 0.05). Compared with the apigenin group, the
high-dose Api-CP-NPs group had a significant decrease in blood pressure at the 2nd week of administration (P < 0.05), and a highly
significant decrease at the 3rd and 4th weeks (P < 0.01). Meanwhile, the content of Ang Il and ALD in the serum of this group was
highly significantly reduced (P < 0.01), and the thickness of the arterial media was highly significantly thinned (P < 0.01), with a
significant improvement in the disordered structure of the media. Conclusion Api-CP-NPs can significantly improve the in vitro
stability of apigenin, promote its in vivo absorption, and thereby enhance the therapeutic effect of apigenin on SH rats.

Key words: apigenin; corn peptide; Box-Behnken response surface design method; pharmacokinetics; spontaneously hypertensive

rats; renin-angiotensin-aldosterone system
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75 X/(mg mL1) Xal'C Xalh Y% lE=) Xi/(mg-mL™) Xo/C Xa/h Y%
1 5.0(-1) 50(0) 4(1) 7351 10 10.0 50 4 83.27
2 7.5(0) 50 3(0) 86.64 11 75 60 2 74.43
3 7.5 50 3 91.23 12 10.0 50 2 84.15
4 75 40(-1) 4 80.75 13 75 50 3 91.34
5 10.0(1) 40 3 81.94 14 5.0 40 3 76.22
6 75 40 2(-1) 7772 15 5.0 60 3 71.84
7 75 50 3 87.55 16 7.5 50 3 88.97
8 7.5 60(1) 4 74.64 17 5.0 50 2 68.46
9 10.0 60 3 72.58
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X3 6.86 1 6.86 073 0.4203
X1X2 6.20 1 620 0.66 0.4426
X1X3 8.79 1 879 094 0.3649
X2X3 1.99 1 1.99 021 0.6590

e 178.95 1 178.95  19.11  0.003 3
X2 205.24 1 20524 2192 0.0023
X3 117.35 1 11735 1253 0.009 5
W7 65.55 7 9.36

KT 47.54 3 15.85 352 01279
gifiz  18.01 4 4.50
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Fig. 5 Influence of factors on encapsulation rate of Api-CP-NPs
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Fig.8 TEM image of Api-CP-NPs (x14 500)
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Fig. 9 Results of XRPD
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B (& 1%F 02408 80) FIRIIZR (& 1%% L
A4TE 80) Tl B BN 0.5 mg-mL™ (BUFRE
it Co)s 37 CEIRF, 0. 2. 4. 6. 8. 12h |
¥, SCRIE PR S E (O, HHHEFERETH
(CIC o KFH—HBN 157 FEN SERA A TS
SER LK 100 A e B 1% 581024 80)
AR (5 1% 1L240AE 80) gzl /12¢ 7 #E
SN Y=0.006 25—0.110 4 X, r=0.984 2 Fll Y=
0.0260—0.198 4 X, r=0.9989, HiRFMmE 25 Hn]
HUT SRR B PR FEZE 0.198 4 K THLL
B PR R R H 0.110 4, DR R AR
Wi R e M % . Api-CP-NPs ZERAD B (& 1%5%

- FrRE (LB .
S 24 *Api-CP-NPs (KU
z CJRE (BHLEBD *
5 + Api-CP-NPs (R 3%)
—4 . r r T T y
0 5 4 6 8 10 12

t/h

El10 MEmz1HFihsg
Fig. 10 Degradation kinetics curves

thZ4Es 80) FIHUZIR (& 1%FK1L%4EE 80) Hif%
fREN 1R N Y=0.003 2—0.048 2 X, r=
0.989 7 Fll Y=—-0.070 8 X—0.038 0, r=0.9812, F&fi#
TR H I KA 0.048 2 F1 0.070 8, UERH Api-
CP-NPs $2&5 T AR . il b iis e tE.
2.9 Api-CP-NPs (&5 NEZ5E R

HY 20 mg /3 &AM Api-CP-NPs ¥y K& & (FF
KETEN20mg), /HETENRS ERETY
AR 5rF BiEE 35000, I SmL B ® (& 1%
RiILALE 80), Wi E, MANEHEH. EEN
37 C. AN LOL BB (% 1% (LA 80)
VENA R, 339 100 rmin~!, - 0.25. 0.50. 1.00.
1.50. 2.00. 3.00. 4.00. 6.00. 8.00. 10.00. 12.00h
3 AIHURE 3 mL, BORE SN 3 mL BB W (3 1%
RiILAE 80). allErt M RS E, THE
IS H] A R OR . VLB ST R R A Api-CP-
NPs iR TERUAIR (& 1% K 1ILAL s 80) HfRe
ZiAT N, SERWE 1. FRREENE®R (F 1%
RILAEE 80) FIHEIIZE (& 1%%F1LA 80)
12 h RERERE AN 24.17%F 15.04%, 1
Api-CP-NPs 7EAHFE 244+ T 12 h RFREBCRIG InE
62.81%F1 56.56%, HIfES Api-CP-NPs [#1% T /738
RIRMRE R PEm T RRE . BRIR T TSR RN S
FN g SPSEN
2.10 Api-CP-NPs ¥ RiaE 4E 5

BUBr & S EHT M+ Api-CP-NPs #ioK
HH, BT GRE 35 C, B 65%)
IR EEAE S, 2504 1. 24 3. 6 MABUE,
ALK BG4 0.45 pm TRALIERE e, e @ E
K, ORGE. KRR Zeta AL, Z5HINE 3. Api-
CP-NPs ¥y R INid o644+ Tk E 6 M EaEH%E AT
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R R
-a-Api-CP-NPs —+Api-CP-NPs
60+ 601
S S
Li 404 i;i 401
Bk 20 8% 201
0 ; : : : - 0 - - - : ;
2 4 6 8 10 12 0 2 4 6 8 10 12
t/h t/h

11 HRERLER (A) MEUSR B) THRMEZ (X £s, n=3)
Fig. 11 Release profiles of samples in simulated gastric fluids (A) and simulated intestinal fluids (B) ( X s, n=3)

3 Api-CP-NPs i RIZEMLER (X £s5, n=3)
Table 3 Stability results of Api-CP-NPs powder ( X £s, n=3)

it 8]/ A 4 %1% =% Fii2inm Zeta B4 /mV
0 89.14+1.47 5.36+0.18 74.22+5.09 -17.79£0.73
1 88.89+0.99 5.31+0.11 69.84+4.13 -18.01+0.54
2 88.95+0.77 5.29+0.17 71.45+3.71 —-17.93+0.86
3 88.71+1.05 5.19+0.09 73.88+3.79 —-17.48+0.70
6 86.83+1.08 5.13£0.12 75.90+4.66 —17.54+0.65

85%, HABRNIKT 5%, KifEHl Zeta HALIIEA R
A%, {EBH Api-CP-NPs ¥} K 4752 5€ 1 R 4T

2.11 Api-CP-NPs IZ5EZF R

2,111 Rl A “2.2.17 TUR .

2112 BAHFE BUTRRERZ . VRS
UFREME KK LB Api-CP-NPs) il Api-CP-
NPs M K& R ECT 0.5%FF) CMC-Na /KR .

He 18 254 12 h [MEE SH KRR, BENLA AR 3 4,

FRH 6 R 1218 100 mg-kg ! FIE ig 4424, &2
WA R T8 2501 L 4h#5)5 0.5+ 1.0. 1.5. 2.0 3.0.
4.0~ 6.0~ 8.0 F1 12.0 h HEHEF#AK A EXIM 0.2 mL, &
FF AL B O, VRIS 1 M FE R . 3 000 r-min~' &
0> 3 min, UM AR ARAT

2,113  MZRAESAEEE TV FeH) 1.0 pgemL ! KK
BT (AFR) STIREIAE, &l A RLRET
37 CARBFMEE, FEEI 0.1 mL ZEOE, MA
0.1 mL 7K & &l Z=5%F HE S 7R (1.0 pg-mL 1)+ 0.02 mL
VKEEER AN 1.5 mL HEZ, JRJE 3 min, RIfSVRER.
6 500 r-min”! B5.0» 4 min, HL_iER, BAZEXT .
JNHEE 0.1 mL £, 6 500 rrmin~! &> 4 min,
RS I 2R S VAT, 76 24 h NS A BTt .
2.11.4 RS R BT ) AN bR A 2 e )
JHR BN 3.00.1.50.1.00.0.50.0.25.0.02 ug-mL"!

T F IR, k3 0.1 mL, AA418
WF, ARSI 0.1 mL 4 (I3, #iE 5 min
RITS R 2R M FR A % “2.11.27 T3k b B,
W 7K R A =R 2 T AR, DA L (D)
HRRERBERE OO B, 57/ Y=1.65X—
0.95, r=0.997 4, Z4:7EH 0.02~3.00 pg'mL'.
2115 LEHEsgg BAEEMEK, % “2.11.27 I
AR E A MR, 55 0.02 pg-mL ! TR
FSE T IR SRR BEIR A4 Z) 12 h IFEFE
MR, % €227 TR EASAERTI, 455 LK
12, R AIGET R .

2.11.6 FREMER BWEIRGYMHLSZ 3 h K
FEMVERL T 0 34 6+ 9. 12, 24h K ill/K G &) 5=
5 g maR, tH A R R BUEIRER RSD N
6.06% (n=06), FIHFEM R,

2.11.7 REFEEHEE B 3.00. 1.00. 0.02 pg-mL™!
SR IO BRIV (R KRB 52D, 23t T
KRMARIET R, SR ERFRRARREM
RSD {HMKICH 3.15% 5.27%F1 5.09% (n=6), #*
AN SN 2 B R

2.11.8 EEMHFER HUREIKEN 1.00 pgmL!
FRR R RIAR (K REITD, FATHI&E 6
Py MLSRAE SR, ADoK B 5 5 S I AR,
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12 Z=EME A). MEFREAER (EAFR, B). MK
HERBR (AR, C) B HPLC &
Fig. 12 HPLC chromatograms of blank plasma (A), plasma
reference solution (including internal standard, B) and

plasma sample solution (including internal standard, C)

FER R EWE RSD N 4.87%, REIEEGME
RAFs

2.11.9  FREUENC AN IR N 5 4208 4y U
KRR N 3.00 (F)+ 1.00 (HF), 0.02 ug-mL™!
(&) B (& 1.0 pgmL™! K KE] ), %
“2.11.37 AbFAT B PRSI MR TR ().
FEEHL 0.1 mL A, L9y, #%& “2.11.37 4
B OAIK K#T ), IO 0.02 mL vKESERFI 1.5 mL
FEE, %€ 3 min, 6 500 rrmin~! B.{» 4 min, Bk
ERARSEEWRT, M RRFK R, R

3min, {3 RMREN 3.00, 1.00. 0.02 ug-mL! (3
1.0 pug'mL ! K KA T, M@ (B). [
WE (A/B), Tt~ i R B B o 3 K 6 =
FEHUEC R A3 5N 96.36% 102.29% - 95.94% Al
101.77%. 23 BUT 20 =K E N 3.00 (FD+ 1.00
CHFOFT0.02 pug-mL DX IR R (3 1.0 pg-mL!
AKRE T, W T RO, TR RN (B/C),
s I B B S R KR A e Y
SN 95.81%. 103.24%- 97.05%F1 98.17%. 45
LW, R MK 8] AR RS R A, BRI

NN
21110 ZhFaER AR ER. YRR S Api-

CP-NPs Zijzh2~ ik WL 13, KA DAS 2.0 Zi5h*
AR ERBHAT 04, SR8 2E 24
SRR 4. HEFEEML, YIRS YA IE R
] Ctmax)~ F 2GR E (Cra)~ FFEH (112D 1ML
2 N A 2R AR (AUC)-) ¥ — e R =,
HEBEEZER (P>0.05), AUCy- 38hn 1.19 1%, #
B FORIE T E— BRI LS S sk 28 AT R, I
NI Api-CP-NPs 24512247 AR T BEN
3 . FEEE

YR &)
-=-Api-CP-NPs

o2

-

=

D

=

@

=01

b

=
04 .
0 2 4 6 8 10 12

t/h

13 7Rtk (X £, n=6)
Fig. 13 Profiles of plasma concentration-time
( X s, n=6)

T4 EEAPFESH (X Ls, n=6)
Table 4 Main pharmacokinetic parameters ( X s, n=6)

ZH AL eSS YIER A Api-CP-NPs
tmax h 1.54+0.39 1.60+0.37 2.11+0.43*
Crmax pg-mLt 1.22+0.43 1.46+0.58 2.58+0.87"#
tir h 3.15+0.71 3.23+0.64 5.50+1.76™
AUCo- h-ug mL™? 3.3440.93 3.9641.00 13.84+2.80™##
AUCo- h-ug mL™? 3.6210.98 411+1.07 14.41+2.96™

HERRALE: "P<0.05 TP<0.01; SYHEIRSMALE: *P<005 #P<0.01.
"P<0.05 "P<0.01 vs apigenin group; *P<0.05 *P < 0.01vs physical mixture group.
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A5, o JEJG A (2.1110.43) h, Com BINZE (2.58+
0.87) pgrmL™!, #1p EKZ (5.50+1.76) h, AUCo-, 3
N2 4.14 %, FW Api-CP-NPs B EHE T R
AR (P<0.05. 0.01), NIRE R GHELE
£k,
2.12  Api-CP-NPs [ E{ERAR
2.12.1 SERRAAH KR ZS HUSH HEMERE 36 K,
BEALS R 6 41, BIAERY (4ifkK) 4. RFEEH (BH
P2, 10mg-kg™) U, Tkfk (1.66gkg!, &
% Api-CP-NPs =i7f| EAH I FKIKHED H. 78 xR
(100 mg-kg™) 4. Api-CP-NPs fik. &7#& (50.
100mg-kg™) 4, F4 6 X, FH ig4h2h 1k, &
LRen?i 4 o 56 HEEE WKY K ig 4 T4 &
afifh KA Ayt R 2H
2122 RERIMERNE #HKEET 37 CHIR
FAHIE MR FE 0.5 h, 7ETE ERIRAS TR A R sl kil
FEACIN & e B K I o A K BRI 3 K,
B3 VRN (T EEAE MZOR B e R IR {E . 1
JEW e AR R 1k, B EFRE— 9 00~
10 1 00 47, SEERZER K 5.

550 R AR B, AR 7R 2 K B 45 B ) s 0 1

WEWEZETE (P<0.01), FHAFTEL K& ILE
BAFRE W 5E, AT T R4 A . SAA
FHEG, FORBRA R BRAESLIREE 3. 4 F & H B 2%
T (P<0.05), ESEHKIKEA — 58 B EE,
PRHEAEA Api-CP-NPs 45 254kl , ] KI5
BB FEAE D2, R R RS 3. 4 JHIMEIR
BE TR (P<0.05), YA RRASGHAREN
R, (HER PR A A TS 8] . Api-CP-NPs 21
(1 o F 280 S 3B S R R AR DG, B G 2457 20
T, BEEAE A %K RS 3. 4 5 Ik
PR 2 2 N % (P<<0.01), % B Api-CP-NPs ]
DEMMA R RN R M. SRERAML,
Api-CP-NPs %77 5 4 7E 55 I 8] 5 1 1 e G 2 2 22
F (P>0.05), #7585 Api-CP-NPs A BT [#A% 3
RIMAZFIE, EREZR R . 5
FERVAH J s =AM EL, Api-CP-NPs 75 & 4111
o s 20k S B 0 L A8 - B 2 ) ol B o PR
TR (P<0.05), 55 3. 4 FIE#F—2 L EH
N (P<0.01), 784571 Api-CP-NPs 1 i Z 42+
FRRMBEESIR, HEflE TR ERMZ%
SR

#z5 FEXRBRMMENELER (X s, n=06)

Table 5 Blood pressure results of rats in each group ( X s, n=6)

1) biilk—=v) If. . /mmHg
(9 kg™ 50 A 91 52 8 5 3 A 54 8
xif — 105.58+12.14  108.24+15.20 93.94+9.96 96.73+11.75 107.70+13.68
iRt — 152.81+8.99" 160.84+13.77" 183.71+14.25™ 204.95+16.31"  215.51+17.46"
IR 0.01 154.01+11.12 158.03+11.43  163.19+12.17%  162.82+13.48"  152.94+12.97*
KK 1.66 153.35+13.17 158.76+10.68  175.93+13.98  185.98+12.79*  180.60+17.17*
S 0.10 152.44+1053 158.71+14.46  173.28+9.90 180.46+14.73*  177.33+15.81%
Api-CP-NPs 0.05 153.69+9.85  157.87+12.15  170.35+10.64  174.77+15.55*  173.87+14.73*
0.10 153.86+11.06 159.98+10.28  163.74+12.91" 166.14+16.84*"*  158.80+16.62#42

| mmHg=0.133 kPa; SXIRRALLE: ~P<0.01; SHAALE: P<0.05 *P<0.01; SAFERALE: 2P<0.05 *P<0.01.
1 mmHg=0.133 kPa; *P < 0.01 vs control group; *P < 0.05 *P <0.01 vs model group; 2P <0.05 “*P <0.01 vs apigenin group.

2.12.3 KRIMES REN. AngIl Al ALD & &
R4 R)E, SHARRDNREMEFEAR,

F 3 500 rrmin~' 2544 F &0 10 min, HU_EIEW,

K H ELISA ¥EA5 M 2% #1 REN. AngIl. ALD [¥)
IR K 6. SXTRRAMLIL, B
KR IMZE REN. Ang 115 ALD 7K-F- 33 ) 3 2 7+
B (P<0.01), Iy iy I R AR Y Bl o 2 57 A A 1
KB SR, KAZH KR I REN /K
THHEARNL, ZRESIFE N (P>0.05); Tl

A~ EL
& B,

K Ang 1% ALD /KPR E K (P<0.05. 0.01),
ez T IS A BT BRI s . RIRSE RR W,
TRA B B — @ B R IEPE, AT “25 &
—7 WIS . 53R AM, Api-CP-NPs ik
FIEHA KR Ang 1K ALD /K8 2 &,
HERTG R L (P>0.05); 1fi Api-CP-NPs {5
FIEAKRIMIEK Ang 15 ALD /KFEEFK (P<
0.05. 0.01), ilE5Z Api-CP-NPs ] i 2 B3 /75 R 1)
B R 24528
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#£6 HEAXRMFS REN, Angll, ALD 28 (X *s, n=6)

Table 6 REN, Ang II and ALD content in serum of rats in each group ( X 5, n=6)

2H ) 7/ (g g™ REN/(ng mL™%) Ang Il/(pg mL™) ALD/(pg mL™Y)
pagict — 31.77+£11.24 92.54426.99 172.67+48.19
R — 105.14 +33.27" 280.13+53.41™ 330.44+61.34™
RIEF 0.01 85.91+26.98 133.85+27.56" 223.90+50.56"
/NN 1.66 90.17+31.20 189.92+46.79* 263.61+39.27*
TRE 0.10 87.03+25.61 213.44+50.43* 251.88 +30.75*
Api-CP-NPs 0.05 86.54+29.15 180.28 +37.15* 246.35+36.41%
0.10 78.30+20.96 146.034-25.28#44 213.794-29.83#4

HxPHA L P<0.01; SEERALLE: *P<0.05 #P<0.01; SrR4HE: P<0.05 4P<0.01.
**P <0.01 vs control group; ¥P < 0.05 #P <0.01 vs model group; P < 0.05 *AP <0.01 vs apigenin group.

2.12.4 KREAFHMKHE §ett R CO.% E ik
AR R G, RS o B A MRSk, i
EHL B TR /R AR E R A E 3d. &2z,
At ESY) K & HE el G, W
2K RSB ik I R B S AR AL, 45 R LI 14,
K H Image-Pro Plus 6.0 3K Xt &5k U 15 5 A
)7 AT I R P, BCPIMEAE N S &k
M. SRER, SXRHAZBKEE (0.113+
0.006) mm FH Lk, HAHBIKIEEEE &R
(0.178+0.009) mm, HIMEFEELEHZEEL, FEn
LR ZH K BR B Tk A B 4 M s 45 B . RS R4
FIKEE B EFEE (0.120+0.004) mm, HELER)
BEARWE R, KRR R T8 E S kA
R MR . BRI B NKEE N (0.162+
0.006) mm, 73R HBNMKIEEEH (0.151£0.005) mm,
P A JE PR R S — e N %, (EHiRgE i

W

rRE

TR 2L, SR 2 o0 Sl ik ks
1EFA PR Api-CP-NPs fIGH 220 5 = 7 2 AH B ik R
43314 (0.15540.008) mm F1 (0.129+0.004) mm,
PR R 1 25 N, FLIME RS s A 2 LA P
FIET BB, 2HEAEMCE. LR R
F ], Api-CP-NPs AJ F 235 K SR Bk Y Bz 48 a4
1, SRAEANNK I BESE I, i L [PV TT 42
BT SIS KR .
213 FIHENHR

KH SPSS 24.0 #HAF#ATSG T, BAEHC
X £5 3R, HiE] AT ST EA ¢ K5, P<
0.05 H5E 2 HA G F o
3 e

HRARAG S G B B B ST ) 2 4
PE, TR, DARIREVIRL S a4k
SN BEEAR 23 B 2R ATU I ATE 7T 30 0100, gl Kokiz

FKAK

Api-CP-NPs/(mg kg ™)

14 REKXERENEK HE B (X400)
Fig. 14 Arterial HE staining of each group of rats (x400)
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AL RO TR IREZAT N AR S5k
AMREME, TR Z BN SRR .
I, 2025 Rk CFREZ8) PUES 9014 okl 45
S 0 LA R R e, ESRHARET
80%. =TI, A ELRGHEL | TR E
WP i A& TE B K i & S E) % Api-CP-NPs ‘L%
FIsZmEas, dhmwit 3 & 3 /K BBD-RSM
4k Api-CP-NPs H4b 77 T2 g5 R IR, ity
T E 4% Api-CP-NPs fH 251X (87.91 £1.04)%,
FFE 2025 FFpR CHEZGHL) PUER 9014 FokLH) 745
FIRMER, NG KA T’
SR SRS B A

FEETE Api-CP-NPs VR B M Fa e, T H
it A7 i, AR K F VR 12500 FL 46 vk R
H5F) . TIA/REKG4E R B IR, Api-CP-NPs # A &
B E T A K SRR B2 1 T IARIMA,
IESEH H AR R B AR, R TR AR
IR Api-CP-NPs A% 0oPE, AR T 5 S20F 7t H 5k
BB FH o S, GOR TR B 5 U IR TR 55 Can
FUBESE) J7 vl il £ R TR R, IR AR 2 PR AR
HlFR A B, NG A hAh, B L IR
ANTE FH T v RS S5 R A, PR T I R B
o AWFFEH145 1) Api-CP-NPs ¥ K T6 75 s ik 1
TRAF TR, AT T 2 & BRI T AR A,
R T A 22 AR, R A AN
ESHE I8 T7, R GK R R R B A T
HM

FT3E AL B b 5 P, 3X 0] e SRR
TR 55 AR R F B AR P B2 S Rl 22—, g
SN2 U . BB 1Rt e AR, Api-CP-
NPs R ] B FRCTRBEE  ih i g
R, AREEE T SRR R AR . H TR
TR IS R AT C I 58 ARkt 15 R i () A E
Api-CP-NPs fERALE « i B 24 ) B ) SR AR I
IR R, (B RE S TR iR 2,

SRR ERIZM L, Api-CP-NPs ] AUC-,
A Z 4.14 15, HJEFATEEAE T+ DApi-CP-NPs [#
KT AR R 2T 7 HA et S 2R
J#; @Api-CP-NPs ¥if2/hT 100 nm, 5 5%
TEBERZ, R4 R, TR
TSR 222231, [ B g oK 2440 T d e A T 5 i
12 YRR IREE M 20 BS54 R 42 SR i 0 L
@FFSEEME Api-CP-NPs #y A DL B L BAFAE,

M JG € T 243 4388 5 26 B8 vy () VS At e 5 IR Ik
R, fE LR ZEFHEEMFEERT, AR
FIAR R S sk AR B B2 R T

WKY K5 SH KR A [F—F0 &, HIHAE S i
ERM PAEREES . P SH KRN T
2y B AR SIS Zh AR AL, WKY K BRI Ay o
SHEZ, FFRHEE 8 SH K RIS 284 O F8 hn i
Ak, BEMRE AL 25 097 SRR .
2SI 25 R R, R 2 AR 100 mg-kg !
Z1FF, Api-CP-NPs [f[% 0 R B4 T 8 &= 5
B2, HIRKE—J7HAE T Api-CP-NPs 477 1 &
KA B B B, nl RSB EVEH ;7
—J7 T, Api-CP-NPs [FJA=H] FH Bz i T R i
LG, AT E Y5 T H R R 250

AWFFEEE N Api-CP-NPs HUERALER . A5 47
FRE T AR A 2530 % R [ 2 305 AT R 9T,
WESE Api-CP-NPs A RUFMIM AT, AR 1
R RS R )8, FE 2515 7 H
28 AT OMBLET, kit OF k)
HEAMA TR TCH BA R M, H Api-CP-NPs &b
T A E G S G A SRS, AR R
THIFIR AN, ROEE T RELGERRIBITH
AR LAY, A — B I R FE MM E . ARk
¥t 8 Api-CP-NPs flritl =, Rtk
JAINFE SR T, LA 2 T VPN F A G
TSI A

MBEFR AEHEFARGEAZFR
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