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Inhibitory Effects of Prolylcarboxypeptidase-mediated Losartan on Vascular Remodeling in Hypertensive Rats
LI Xiang-hong', QIN You-fa’, CHEN Gen®, YANG Xiao-qing’, QIN Xu-ping®(1.Dept. of Pharmacy, Nanhua Hos-
pital Affiliated to University of South China, Hunan Hengyang 421001, China;Z2.Institute of Pharmacy and Phar-
macology, University of South China, Hunan Hengyang 421001, China)

ABSTRACT OBJECTIVE: To study the inhibitory effects of Prolylcarboxypeptidase(PRCP)-mediated losartan on vascular remod-
eling in hypertensive rats. METHODS: Rats underwent “two-kidney one clip” surgery to set up hypertensive model. Model rats were
divided into sham operation group, model group, positive control group [prazosin 15 mg/(kg-d)] and losartan low-dose, medi-
um-dose and high-dose groups [5, 15, 30 mg/(kg-d)] with 12 rats in each group. At 11th week after operation, the latter 4 groups
were given relevant medicine intragastrically for 4 weeks. The blood pressures of rats were determined before operation, before
medication postoperatively, 4 weeks after medication. The changes of LD, MT, MCSA, LA, mRNA and protein expression of
PRCP in rats were determined 4 weeks after medication. RESULTS: Compared with before operation, blood pressure of rats in
those groups increased significantly, except for sham operation (P<<0.01); compared with before medication postoperatively, the
blood pressure of rats decreased significantly in positive control group and losartan groups 4 weeks after medication (P<<0.01).
Compared with sham operation group, LD level, mRNA and protein expression of PRCP decreased significantly in model group,
and MT/LA ratio and MCSA/LA ratio increased significantly (P<<0.01); compared with model group, LD levels of rats increased
significantly in positive control group and losartan groups, and MT/LA ratio and MCSA/LA ratio decreased significantly (P<<
0.01) ; mRNA and protein expression of PRCP increased significantly in losartan groups (P<<0.01), relating to drug dosage posi-
tively. CONCLUSIONS: The blood pressure and mesenteric arterial hypertrophy are regressed by losartan, which may be associat-
ed with up-regulation of expression of PRCP.
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1.1 s

BI-2000 E 45k {453 M1 R G0 (WU A=A A ) 5 BRI R AY
(PR R B T =) |

1.2 #m5ikH

ERRWR MR i LA B L 25 A B A &L S .
20070603, FLA% : B A 1 mg) ; VDI 7 (BUIH R VD A wl L it
51 07203, HUAS : 5+ 50 mg) ; PRCP  S-NLBhEE 1 (S-actin) 514
[E TAW TR (B ) Bty A BRZA A1 ; Trizol RNA $2 U5
([ Invitrogen 22 7] ) 5 300 5% 56 - T4 W 5% S i (RT-PCR) i 5l
% (£ [E Promega 24 vl ) 5 S B K L PRCP £ 5 BEHL AR il — 41
(a8 A ) TR PR F]) 5 B-actin HT 44 (32 [H Santan
Cruz/~Hl) .

1.3 ¥

SD KR, & AT 170~230 g, PRg K2FshWriBinft, &
KIS SCXK (3i1)2006-2001 .

2 AHiE
2.1 &

BOR FRUAT 2K 1C AR g 7 iy 1 AR . 2B IR H
PR R SR CRIEILEE B oK, 38 N R 1S BR T
i, P L2240 (60 mg/kg) AT IR, AR BRUZ: 35 &6 T
155 125 22N st bk, AR Je sk 78 (AR 2.5~3 mm) , SR 88 &
WAL O AR TFAR A X RS2 AR R AR AR (H A1
IS . FARIGAEAIFIZAE TSR LA, F e B ok Ui
JE, A6 HW 1,

22 44

KT ARG H 10 JAK MM £ 7 F 140 mm Hg (1 mm Hg=
133.32 Pa) 119 K BB 26 S o L P A8E 700 G B, 2 A oy 3y
83% o FEA G K E A BEALIFIN 3 M AR T A AL AL | BH XS
MEZH [WRMEE 15 mg/ (kg - d) AL =[5, 15,30 mg/ (kg
A ME DI, 254l 12 H o G AR A R H ) e
o ARJEEE 1A, PR R NSV IRl B a2 T 14 ), 4
H 29k, A6 H W 1R I (O35 RBP4 2500 1 hEm)
2.3 MEWHERARSETL

IGYT A SR G R 6 HOR R, BT, N B L 24
PEAT PRI, B 7 RS L R 5 53 ) R 1R R 2% vl ik (PBSS)
110 % 48R ThAR st , 55 B F 10 % 48 /R ChMRVA TR R AR A7 5 T
IR TEE I W I R I B IR 1) D) T R, R AR AR 21
(HE) Zta,, FIEHREAE 5307 R 50 i FR s ik s N A% (LD)
A4S 2R (MT) B A L (MCSA) 18 L (LA) (AR
ko
2.4 RT-PCRiE&NK B A7 RIEZEKF PRCP mRNA R IE

BRI A 6 HR R, FHIGES He 2 kA 7 RR e , 103 B
W R RS , FERCR AT, A B EE LR RNA 2 i RT-PCR
A Sl A AT AR 1 SIS UEAT PCR Y1 . HpR S
1y} A K /NG F : PRCP: g5 ¥ 5 -CCGCACTTGT-
CAACTAAC-3', N #5141 5'-AGCAAACACCAGCATA-3', 7=
1K /N 266 bp; p-actin: | 7 5] ¥ 5’ -GAAATCGTGCGTGA-
CATTAAG-3', N iif51%) 5" -CTAGAAGCATTTGCGGTGCA-3,
FEPIR/INGL0 bpo DA S5 iEAT SN « AR PE 94 °C 5 min,
AEPE 94 °C 40 s, 1B 4 50 s(PRCP: 62 C , f-actin: 50 °C ) , {Efift
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72 °C 50 s, AT 28~30 MEFF, e 72 CHEAR 10 min. 453K
J5 WG 5 ul, 1.5 % BRI RHEER vk , R BE 5 7047, LA
PRCP Yjg-actin {4 K JEAE HAE /R PRCP mRNA 51500 .
2.5 EEENE (Western blot) ;& il X FR % R FEEh Bk H PRCP
EBMRIE

B“2.47 0T 19 & 20K U RIS KA LA 38, b itk
S PRCP £ se BT IA(1: 200 i #%) , 37 CHEF 2 h, A 470 (1:
1000 FikE) , 37 CHFF 1 h, BN AOGH 2 min, B3, €5,
KUk GEHR UGB 3 BT ZR G0 e i 4340 0 5 SO Xl 11
RSB BEY | L) PRCP 5 -actin {1565 B H L B % /1% PRCP &
EERESEN R
2.6 ZritFatE

A B R x + 5 0 21 0] B8 S5 7 28 53 Ik e
HINHTE 255 FHAE RN (/e . P<<0.05 F/n 225 B S
3 R
3.1 MmEMZK

2% 2H R BRBE Rl . T 78 S 9 i e W 2200 o S ORT EE
B, BB T AL AP A 25 20 R R 5 45 25 T 100 T 2 B S T v
(P<<0.01); GARF LA 2417 UL, PR BRA NSV D0 20 K B2
25 4 J8 5 R4 B SRR (P<<0.01) , HL 407D HH A 4 A FH 4
FIBEHAINE . 2 2R BRHT AT LA 25 HTFI 23 25 4 55 i 1L
AT,

*1 HAXRARRESHMETE(x+s,n=12)
Tab 1 Changes of blood pressure of rats in each group at
different time points (¥ +s,n=12)

I, mm Hg

il - -

AT U NEEAESL] 2525 4 85
RFARY 112+ 12 108+ 10 109+ 11
FERIZH 121+15 157 +12%* 160+11°
PR X B2 113+12 160+ 11* 115+ 13"
G S VDA 112+ 14 156 + 14" 110+ 117
HhFE S TP H A 118+ 11 158 £13* 107 +10*
VA 120+ 14 157+11* 105+ 117

SRS P<0.01; SRS 425G g P<0.01; ST AL
H 4. *P<<0.01

vs. before operation: *P<<0.01; vs. before medication postoperative-
ly:"P<<0.01; vs. sham operation group:“P<<0.01
32 HARSFTK

SRFARL A, SRV R BLLD B 208/, MT/LA HUfE

FIMCSA/LA HAEHIHA B3 (P<<0.01) ; SR 2H o, BH
X7 REZH SR VD 320 K R LD 40 B 35, MT/LA HL B i MC-
SA/LA FAE Y W] S/ (P<<0.01) , H 5 (7030 57 & 52 1F A1
*o SRR RSNk LB AL 1, B2
SR 2.
3.3 MZAEZK T PRCP mRNA R EBNRILER

TR L BRI K B R BB ik PRCP mRNA
FHE R FRA W BN (P<0.01) ; SR Frigk, S vbiHg
K% Mk PRCP mRNA F14E 11 2835 B 38 fin (p<
0.01), H5R&E2IEMC. K4 KR FRBD) K PRCP mRNA
FRIR B LYK R DL 2, FER R DL E] 35 PRCP 8 11335 1 HL vk &
DLl 4, HEAR P DL 5
4 it

AT & 3 PRCP mRNA J% B [ 4% 2K 1C 5 1 HeAE 7R
U RSBk R 2B A T T E . KRR SV A RE AR
ILE, T 5 BE 0 7 22 B8 2 A A R AT i PRCP mRNA JH:
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B1 BHKXRPREZEKMEARTE C*""""ﬂ,( HE, x200)
AT AR BAIEIZ  CRIPEAS FRAH ; D AR AP AL E Al 5
VDAL F il S v 4H 2
Fig 1 Morphological changes of mesenteric arteries of rats
in each group (HE, x200)

A. sham operation group; B. model group; C. positive control group; D.

losartan low-dose group; E. losartan medium-dose group; F. losartan
high-dose group

x2 BHABRBREDREESFESH (x1s,n=06)
Tab 2 Morphological parameters of mesenteric arteries of
rats in each group (¥ = s,n==6)

2157 LD, pm MCSA/LAHAE ~ MT/LD HfH
BFRAH 170.6+21.3 1.06 +0.44 0.20 +0.04
FEERIZ 118.7+18.0% 432+0.87" 0.74+0.07*
BHPE X} HR 2L 132.6 +19.6* 3.01 + 1.00* 0.44 +0.06"
(RS TP 149.8+23.9° 2.76+0.60% 0.42+0.05
RV 160.4+22.7° 1.48 £0.45" 0.38 +0.03"
PR DA 163.9£23.07 1.44 +0.34" 0.32 +£0.02"

SETARA L * P<0.01; SR Her . "P<<0.01
vs. sham operation group: “P<<0.01; vs. model group:"P<<0.01

TR (EHEE WAL ARER
e N N R B

P-actin(510 bp)
PRCP(266 bp)

2 BAKRHZREZEKPRCP mRNA R HEKE
Fig 2 Electrophoretogram of mRNA expression of PRCP in
mesenteric arteries of rats in each group
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B3 HEKXRPREDNEKPRCP mRNA RiZAHIKE
SEFARL L P<0.01; SEL] AR P<0.01
Fig 3 Histogram of mRNA expression of PRCP in mesenter-
ic arteries of rats in each group
vs. sham operation group: *P<<0.01; vs. model group:*P<<0.01
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B4 SHEXRERESNEPRCPEBRIZHEKE
Fig 4 Electrophoretogram of protein expression of PRCP in
mesenteric arteries of rats in each group
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E5 ‘AKXRIREEKPRCPERRIETKE
SETFARA A P<0.01; SRR AL P<<0.01
Fig 5 Histogram of protein expression of PRCP in mesenter-
ic arteries of rats in each group
vs. sham operation group: *P<<0.01; vs. model group:*P<<0.01
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H A PR LA £ FH T RE-5 389 7l PRCP mRNA KA 178

R B 2R I K P AT 5K

PRCP BEA % 15 Ang 11375 S ili i 4 W 475 5 41, PRCP
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PRCP mRNA K H 2547 3¢, LUS B8 15 1 A U R 4E
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CNEI #) 3$ BACIE A BRAA 3 A BT 36 m s CNEIL PR W 8569 A8 5 b e B i Aeid B AL 2 2 09 EAR %
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Correlation of Benzaldehyde Content with Acid Value of Tea-seed Qil and Peroxide Value in Compound Nore-
thisterone Enanthate Injection

PENG Ming, REN Fei-liang, ZHU Ying-hua, YANG Yong-jian (Shanghai Institute for Food and Drug Control,
Shanghai 201203, China)

ABSTRACT OBIJECTIVE: To establish the method for the content determination of benzaldehyde in Compound norethisterone en-
anthate injection (CNEI), and to investigate the relationship of benzaldehyde content with acid value of tea-seed oil and peroxide
value. METHODS: According to the method stated in the appendix IX of volume I of Chinese Pharmacopeia (2010 edition), the
acid value and peroxide value of 2 batches of CNEI produced in 2008 and 2010 were determined. The content of benzaldehyde was
determined by GC (by benzaldehyde content of CNEI), and the correlation of benzaldehyde with acid value of tea-seed oil and per-
oxide value was analyzed. RESULTS: The acid value (0.614 4, 0.621 3) and peroxide value (0.135 4%, 0.103 9% ) of 2 batches
of samples manufactured in 2008 were all higher that the corresponding results in the samples manufactured in 2010(0.361 7, 0.393 0),
(0.051 3%, 0.092 9% ). The contents of benzaldehyde in 4 batches of CNEI were 4.08% , 4.08% , 0.31% and 0.45%. Spearman’s
rank correlation coefficients between the amount of benzaldehyde and the acid value as well as the peroxide value were both 0.949,
and the one-side P values were both 0.026. CONCLUSIONS: The acid value and peroxide value of CNEI increase with the ex-
tension of storage life. The amount of benzaldehyde is positively correlated with acid value of tea-seed oil and peroxide value in
CNEL

KEY WORDS Compound norethisterone enanthate injection; Tea-seed oil; Acid value; Peroxide value; Benzaldehyde; Content
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