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M E OB RFEREEE G A e ER R (SHR) S U e #5250 | SR AAE AAALH . ik % 50 & SHR 424k T #
M A AEAL A 7]‘?'15/7‘\}% 28 (FaE 254,50 mg/kg ) Fo 5 55 B SH BRI P L A £ 42(90,180.360 mg/kg) W10 R, &4tha
KR igham 24 AER 8K R ig FHRARAMA, FR 2K, EL T, M2 KK f B EX RS IEIRHGRA FAR-PoLf s
WS LRI S M T KA EaF5EAE Hrc"%éiﬁ&)i/l EAE S PR R P e B R IR E A LB (ACE) o Rk E D
(Ang Il ) A= 2] 895 i B (CYP11B2)mRNA 69 fik o 45 R : B % %35 B89 7T 9] 244K SHR o JE (P<<0.01) , % & SHR /& I 28 22 29 i
AR [ﬂ%ﬁuéﬂmﬁ‘éﬁi‘”i KR E, I‘M'L%SHR'»}]EQH/A“PACE Ang Il .CYP11B2 mRNA #9 % ik 7K -F (P<0.05 &% P<
0.01), %t BB SHR O A — 8 a9 BRAPAE R , AUH T4k 5 TiR-S k2822 ACE Ang Il ## CYP11B2 mRNA &5 A %
KA %X\é%aﬁm B A& f R K R e R A A EE; B B IR T BE R BR AR ER

Study on the Protective Effect of Total Flavonoids from Ampelopsis megalophyllaon on Cardiac Tissue of
Spontaneous Hypertensive Rat and Its Mechanism

LIU Pei,ZHENG Guohua, WU Yong, TAN Yongxia, ZHANG Baohui(Key Lab of TCM Resource and Compound
Prescription Ministry of Education/Hubei Co-innovation Center for TCM New Products of Senile Diseases, Hu-
bei University of TCM, Wuhan 430065, China)

ABSTRACT OBJECTIVE: To observe the protective effect of total flavonoids from Ampelopsis megalophylla on cardiac tissue of
spontaneously hypertensive rats (SHR), and to investigate its mechanism. METHODS: 50 SHRs were randomly divided into mod-
el group, Compound apocynum tablets group (positive drug, 50 mg/kg) and total flavonoids from A. megalophylla low-dose, medi-
um-dose and high-dose groups (90, 180, 360 mg/kg), with 10 rats in each group. The rats were given relevant medicine intragastri-
cally, and model group was given constant volume of distilled water intragastrically, twice a day, for consecutive 7 weeks. Blood
pressure of rats were determined and cardiac index of rats were calculated; the morphology and structure of cardiac tissue were ob-
served by HE staining. mRNA expression of ACE, Ang Il and CYP11B2 in cardiac tissues were determined by RT-PCR. RE-
SULTS: Total flavonoids from 4. megalophylla can significantly decrease the blood pressure of SHR (P<<0.01), improve the flam-
matory lesions of hearte issue such as irregular cell morphology, cell shrinkage, proliferation of fibrous tissue and so on, and it
also can significantly decrease the mRNA expression levels of ACE, Ang Il , CYP11B2 in cardiac tissue of rats (P<<0.05 or P<<
0.01). CONCLUSIONS: Total flavonoids from A. megalophylla can protect cardiac tissue of SHR, the mechanism of which may be
associated with down-regulating mRNA expression of ACE, Angll and CYP11B2 in cardiac tissue.

KEYWORDS Total flavonoids from Ampelopsis megalophylla; Spontaneous hypertensive rats; ACE; Angll ; CYP11B2
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FEAR R AR A B ALY R ke 5% (Ampelopsis meg-
alophylla Diels et.Gilg) BB T A —FliE e rh B2l 4%
WA T AL th RL 235 2 —Fh R A 25 TR . eI Bt
Hiu DX, R 2 B AR A R, DD L AR oK
TR, SR G B T, M e XU RS I
B, KM, TR s I AL R AR Wb s
2 RS [l R 3 52 S5 X B AP R IR A Gtk A T T fhs#
BG5S EEAE DL S 2 B A S AR D B AP U Y
AT OB A R BT . R S R A S FR B, B2
AW HADAAL T INE RGP UM R 2
FRAEFIC, S5 F 00, ARSI A5 2% S BT 1 & 1 e I
JER BL(SHR) R CRAFVERT, 100 5 o E A 2 b il 45 Kk R
AV (ACE) | M A 55K 2 (Ang) 1T FIRE R4 5 (CYP11B2)
mRNA [ R IR K BPARBHAE L, DI A 80T 5
IR BT A ) PSS BRI

1 8
1.1 s

BP-98A 4= [ sl Jo A i K 0 543 (A6 50 B e R A BR 2
) ; CR21G TG 53 25 .0oHL ( H A Hitachi 22 7)) s FA21ON K
BT R (R AR AT A ] s MyIQ2 SER 9t it
& WU N (RT-PCR){Y (3£ [# Bio-Rad 4] ) .
12 HE5EHF

BEAS SRR QB B 24 K2R 22 B 250 S 06 = 41, it
45:20140310, B « LB 8 86.74% ) s & B Ak A (A
TR A B F] L LS 130525 #iA% :0.218 5 g/H ) 3
49 Z2 R W RO IR TR B W)L 4t 5: 20140317) 5
Tork e (1 25 B2 b~ BRAA F) ) s AZfresh™ 5L RNA /)N
THBGAF &  AZpolaris™ cDNA Ji 5% 534857 £ (Bt Azanno
28] HES B1104118.C0122104)
1.3 ¥

SHR 50 2, SPF %, & , {4 & 180~200 g, I [ b 5 28
I 46 S 16 2 ) R A BR 2 | [F AT IE 5 - SCXK (3T ) 2012-
00011, FKEMEMFETE 22~24 CIREETR , 7 H] M2 L5 FR) A}
K
2 FHik
2.1 DESHH

50 H SHR T I 14 41 37 K I I £ 911 25 3 J&1 )i Bt B 43k 5
41, 43 B R BT 2 (ZEAR /K ) (7 B A R R 41 (B 254, 50
mg/kg) FIEEAS S BCERAIG A L0 4 (90,180,360 mg/kg, AR
PP I 25 R K SCHR[510E ) , Bl 10 K, S A KBRS R B
9:00 FI ;- 4:00 % ig 4525 11K, 45 25K R4 10 ml/kg, i 4L
7.
2.2 —RIERMER 0 IENE

S5 AR R R R MR I I sk 45 R B HE ) SR
RAROK AT H B ARG B, I J8 I 25 4R B At 1K
YT AR ANZA 25 )5 1,357 J R 42 [ 3 JC A i ) &
AL 5 4% 2H K LUl (mm Hg, 1 mm Hg=0.133 kPa) .,
2.3 DEFEHNE R OFARREZNRE

KRG ZIRT 12 W B AREK K IRG 255 1 h AR FE R,
TR P S B O R ZEL 4, T AR B R K 35 VR R IR 4R K 4
R R I, T O AR B O RS B = O T i (mg ) /AR5 i
(2)]o BUHSAT O MELHLY, FH 4% 22 58 WP BE [ 52 , % B 1 s
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PR ANE AR LT Y ARG B SR A s TR O IR 2 81
T —80 CAMF MRAF, &

2.4 D EZHLAF ACE Ang 11 .CYP11B2 mRNA FKi%k 7k FH
Loal]

TR REPLIE 5 N SREAR B M FEAS B 29 100 mg, i
AU IS R K S5 6 % % 1.6 ml .08 b, 4% AZfresh™
A RNA $EBGA G vd B 1520 B IE U RNAL. 519741 H T
16 Invitrogen 2 vl A5 35 K & i, 25 Blast UE4 7 [ 5 H ¢ DA O L
FrSE . $2 88 AZpolaris™ cDNA J % 5155 £ b isd i 5 45 3
WS U cDNA . SRJFHEAT 4 SN, PCR BT 4 WU AR
Z 720 ule PEFRSEMH95 C .2 min; 95 °C 10,62 C .15 s,
72 °C 15 s, JLHEAT 40 MEFR s i) 55 °C 10 s B ARl 2k,
EFEAT SIS . LIS AR RO (55 R g i £ F—
WS PTHRRUE , K P 2 SR B-actin 5 H A SE R AR 1, L 274
DAt B EEE X Rk, PCRGIMITHN S 34 7 Bk
BEWE L

&1 PCR3IIMFISTIERERKE
Tab 1 PCR primer sequence and amplified fragment length

R Ebulil FHIKIE bp

ractin(1§%) i 5 -CGTTGACATCCGTAAAGACCTC-3'! 110
T 5 -TAGGAGCCAGGGCAGTAATCT-Y'

ACE 325" -TCCACCGTTACCAGACAACTATCC-Y' 119
Fif:5'-CTGCGTATTCGTTCCACAACACCT-Y

Angll .5 -AGCACGACTTCCTGACTTGGATAAA-Y 245
T 5 -AGACTCTGTGGGCTGCTCCTCCTC-S

CYPIIB Fiif:5'-TGAAATGAGATTACTGGGTTGTGC-Y' 178

Ti#:5'-CAGGGAAGTGATTGAGTGATGGAG-Y'

25 GitFEFE

FIHT SPSS 19.0 B ATHE 0. T EFORHX £ 55
IR Z U HUBCR T BRI 2R Ty 22 40 A, 2B 180 T 4G LU R T ¢ A
Ko P<0.05FRZEFAGIFE L.
3 &R
3.1 —RRIBRVBLER

SEE A, &2 AR R R ORISR, B H R IROK
EEBA K, RERIE, BEGE HAGEE, BH 1|,
FEMURAS RAF . HEE B BT K, P — BRI AR5
WIEF K SHRBIEAAE FIFTCH 2225
32 FBHEARMENELSER

R, A AR BN Z W 22 5 g i L (P>
0.05) Z8253.5.7J8J5 , % 4 24 2H R Bl A A5 28 2 B il g
R (P<<0.01) , iX 150 W1 8 45 5 BT HL A R A1 SHR 1L e i 4 FH
A5 2H BRI 2 45 R A 2.

*2 BHXRMENELESR(x+s,n=10,mm Hg)
Tab 2 Blood pressure of rats in each group (¥ + s, n=10,

mm Hg)
a0 M AR
mg/kg gl #30 5 B8
| 1817485 1911+78 2055146  2068%80  2075%65
GRUETAERE 90 1844295 18831119 1871485 1858357 1841407
GAREBTAES 180 1866+78 1889490 1881482 1853+62°° 183.9£55°

18142467

|
TRREHIEARA 360 1880106 1868186 1849474 1821450
| 181.2£39*

LR 50 182152 1895474 1845827 1824%58°
1 SRR g, < * P<<0.01
Note: vs. model group, **P<<0.01
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3.3 HBERROHEAAREFNRER

HSE TR 2H A B M 5 R A7 B A8 P8y R E A A8 AR 240
SAHN, Z RO 140 s HRLT A A A ek, 5
Y2 O, i 2% 5 AR R 5 A B xRy ke s T A
/N AT AT LA 22 WO AR MIAZZASTES | I 40 5 1 BT v L PP R
FAE 5 B A1 R P 2R B O I 4 SR AE o 28 A — R Y A
ML SN, LR LT A A T ir i o IR /R B % 6 B
i PR SHR O EA — R B BRI PE T . SRR
JIF£H 41 (9 HE 2 ¢,/ WL 1

Bowm 14 AR A L

R e A
E1 &AKXRROHEHALHR HE 2 EE(x200)

Fig 1 HE staining of cardiac tissue of rats in each group ( x

ST B AR 2

200)
34 HBAXBROBEHNELER
ERHIZH (3,65 +0.15) mg/g|b# , B 2% M ERAE .

TR 2H RS 7 5 A7 B AR RO IR B VK A (3.69 £10.20)
(3.68+£0.28).(3.56 +0.11) .(3.58 £ 0.18) mg/g] 2= # ¥ IS
2ERSL(P>0.05),
35 BAKXFOEALT ACE Angll .CYP11B2 mRNA &
EKFEMEL R

E R AR, B A% A T A 2% 7]k 2 R B0 IR 2 4
ACE mRNA ik /K-35 i Z FEAIL (P<<0.05 8¢ P<<0.01) , FE 4%
SHE R R R B AR R KBRS Ang 1T
CYP11B2 mRNA ik /K-35 8 2 F#AIL (P<<0.05 5% P<<0.01) .
B RO NEH L ACE  Ang Il .CYP11B2 mRNA 557K
e 5 R 3,
*3 VBEAKRROPEHLHACE Angll .CYP11B2 mRNA &

KKEMELR (x £5,n=10)
Tab 3 mRNA expression levels of ACE, Ang Il and CYP11B2
in cardiac tissue of rats in each group(x+s,n=10)

41 Hli mg/kg ACE Angll CYPIIB2
it 101240183 1.007+0.068 1.029:+0.049
BR BRI R4 9 083120104 0948£0.075 0.926+0.042
TR AR R 180 06140061 0.837£0.099°  0.602+0.032*
TR EATR A R4 360 0487£0.101"  0674£0.136  0439£0.058"
ChLLGE 50 119640241 0776+0.069°°  0.52740.027"

TR SO AR, ¥ P<0.05, **P<<0.01

Note: vs. model group, *P<<0.05,**P<<0.01
4 g

At A A =0 2 — AR AT R L o I T
SRS | RS R FLAET R 32 A 5 i
BHEAS B RO | O IR 88 B 2 — , O LA Y
SERE) AL U] BT — 2 A2, IR AN AR
AR L, RO O I R R R AR R . AR WE
FELL SHR MRS, 2 ig 25 TR 45 IS L 56 3 Al F iR K
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SRl L B S BRI, X e B B 2 B A P R R R AR A . 4L
U A 25 R R 28 R B R PR TR, R G
LA LR T AR BE AR, SRR A5 B — R A0 . X —
WFFEEE R R B2 B HAT — 2 i DR

S5 BATRRA R 2R B AR R R A
RS RN o B A R AL 22 B AL 4 T S B R
e IR o B A B T B A A By, T HLIZ
IR AT AT REJE A AR R AR F I DA™ It 25 A IS A]
et v R 24 [v] TS B e TR Sk, AR R, A BE PR X B
2510 WA TS AT B X 2

B R-MAE R KR R G (RAS) TEAERFAE PR T AN A
fip SR AE VBT R I A R R B e S R D g
SFEOTTR I EAE R A A (. RAS FRORME R N

AT B L R () T LA YR ORI TRl 7, RAS 13 8 i J2 v .

FE S H A AR A A R R I BB R H B4

SRR YT R E RS, WIS L, BHIT RAS A —

IR XHETT = RS R A 25 09, 1 Ang 1T 5 ACE £E3X —

REPREF N EEMEH . ACERIH Ang T #5160 Ang T,

1Mi Ang [T J& R 58 iy F 2 AW iE YRR, mTsmZUAR SE i 455 e

HESH5EmER RAE R, AR RAS ¥4 & 4

0 e R AR P E Y. SRR, Ang 1T SZAKRT A S

JULEH 3 A6 B RN, T Ang T 55200 JUE B 2T 4k 200 i 2 11 32 1A 45

G, BRI LT A A M K AR, A 2 A S SO B A

W% 0 L0 I & AR AR B s BEPE R0 o i CYPLIB2 i

# -Ang-CYP11B2 1 3¢ 5 21 B 43, 1< B ] 09 1 3% P &

CYPL11B2 7K P21 i i o , 53500 A T 5, 0 LT 4

AR, 5 1R OO ME AR O VAR Al B 7 il k0 3 vi ™, R,

18/ ACE , Ang TT Al CYP11B2 17 A J& XL i I AR 0

WE R A S5 it o AN ST S5 R R, 25 4 2 41 R RO E L 20

ACE . Ang Il #1 CYP11B2 mRNA %1k /K V- Y575 7~ [ B 1 1)

A1, R 390 2 A B S R R ACE I Ang 1T %35 B%L

RAEF L . XN IR R 0T AR W ] B K -Ang R

5, M 2 [ A o (R A

25 PR, B 25 BT SHR O IE BUE — 5 RIARAP VT,

AL 5 T 04120 ACE . Ang T #I CYP11B2 mRNA

MR35, I RAS RGTIE A X .
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B E B FRARR pH AR £ F AR R A B IR E R ARG T, Tk R IR & RURM G R TR F 04, WE pH &
#1#45.0,5.8.6.5.7.3.8.0 F 3l £ F e it JE AU K 5Bt 40 (Kop) Ao W31 e 2 F B IR 00 B RS AR [Bd ik £ () A 4,12,
24 h BARBEE T (00 QunQuin) ], B3t Z AR K 5 ATk 5 W2 A 51 F pH A Ky 5 BIRE RSB AL, &R IR EF
BR B RE R R G RBEHN N PR pH 5 IEMBE Ky B BIFLRMEAA (720.892 0), 48K 1 B AF(#20.968 0) ;pH | 75 fEJE
K55 B RE R A S W K 23R, 2 pH 7.3 AR 16 5 S 00 3 5 Koy A 3,34, 253k A% pH, T &Mk £ FoEMEL
Ko AT T-B T AEHLX, TREBREFG O,

KEIF  pH; Ik £ F ALK B RS R A MG AR

Effects of pH Value on Physicochemical Property and in vitro Transdermal Parameters of Indomethacin
ZHANG Yongping, XU Jian, WU Jinglan, XIE Weijie (School of Pharmacy, Guiyang College of TCM, Guiyang
550002, China)

ABSTRACT OBJECTIVE: To study effects of different pH values on physicochemical property and in vitro transdermal parame-
ters of indomethacin. METHODS: HPLC method was used for quantitative analysis; solubility, apparent partition coefficient (K,)
and in vitro transdermal parameters [permeation rate (J.) and 4, 12, 24 h accumulative premeation amount (Qin, Qun, Quin)] of In-
domethacin gel were determined at pH 5.0, 5.8, 6.5, 7.3, 8.0. The multiple correlation analysis and regression model were used to
determine the correlations of pH, solubility, K., and transdermal parameters. RESULTS: Indomethacin gel in vifro transdermal
model fully complied with zero-order kinetic model; and pH was good linear relationship with solubility and K, (#=0.892 0), show-
ing good correlation (#=0.968 0); the exponential model relationships were shown among pH, solubility, K., and in vitro transder-
mal parameters; using pH 7.3 as the critical point, corresponding K., was equal to 3.34. CONCLUSIONS: Adjusting pH can im-
prove the solubility and K., of indomethacin; adjusting existing form of molecular ion can increase Q and J; of indomethacin.

KEYWORDS pH; Indomethacin; Physicochemical property; in vitro transdermal parameters; Correlation
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