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Effects of total flavonoids from Cydonia oblonga on cardiac structure and func-
tion in spontaneously hypertensive rats
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ABSTRACT: AIM To study the effects of total flavonoids from Cydonia oblonga Mill. (COMF) on the cardiac
structure and function in spontaneously hypertensive rats (SHR). METHODS The rats were divided into model
group (SHR group) , captopril group [25 mg/ (kg + d) ], Duzhong Pingya Tables group [30 mg/ (kg - d) ], low,
middle and high doses of COMF [ COMF-L, COMF-M and COMF-H, 40, 80 and 160 mg/ (kg * d) | groups. Wistar-
Kyoto (WKY) rats were given distilled water as control group. After sixteen weeks of intragastric administration, the
echocardiography , hemodynamics and histopathological examinations of heart were performed to investigate the im-
pacts of COMF on cardiac structure and function of rats. The myocardial fibrosis degree was observed at light micro-
scope after Masson staining. RESULTS The echocardiography results showed that, as compared with SHR group,

the indexes of left ventricle internal dimension in end-diastole and end-systole, and interventricular septal thickness
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were decreased in COMF groups; left ventricle mass and its index, and ratio of left ventricle mass to body weight were
significantly decreased in COMF groups; left ventricle internal dimension’s shortening rate and ejection fraction were
increased in COMF-M and COMF-H groups, and the variation was the most abundant in COMF-H group. The hemo-
dynamics results showed that, as compared with SHR group, COMF groups showed systolic and diastolic blood pres-
sure, left ventricular systolic and end-diastolic pressure lowered ; maximum rates of rise and fall in intraventricular
pressure were decreased ; systolic duration showed no obvious changes; diastolic duration was prolonged; heart rate
was decreased but without any significant difference. The Masson staining results showed that myocardial fibrosis was
significatly decreased in COMF-H group. CONCLUSION  Total flavonoids from C. oblonga can improve the car-
diac function, inhibit the cardiac hypertrophy, and alleviate the myocardial fibrosis in SHR.

KEY WORDS: Cydonia oblonga Mill. ; total flavonoids; spontaneously hypertensive rats; hemodynamics; myo-

cardial fibrosis
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REFGHE .t PRI )RR 5, 22038 ) Ty b
L SLEAEMEOCIUEE. U4, OEE
M, RATREL et e Cydonia oblan-
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AL — 20 MBS T MR S (COMEF) Xt
B & PR IR R B (SHR) O JIF 25 ¥4 Je 2 fiE () 52
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4 H/%, fHil (22 £2)C, fH (55+5)% , A
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2.2 EmFHpymRk st WKY 4. WKY KR
8 H, #EBLHTZAEMAKI10 mL/ (kg - d); SHR K
48 K, iR sBENL A R 6 4, HAH 8 H,
B (SHR) ZH¥EH 45 77518 7K 10 mL/ (kg - d),
FRA I S BT A IR B (COMF-L) ZH3E ' 45 7 MR A
M EETER 40 mg/ (kg - d), AT IR B R o
(COMF-M ) 217 8 25 A S 25 80 mg/ (kg - d),
FiF i B = 0 5 (COMF-H) ZH%E B 45 T Mg
MG E R 160 mg/ (kg - d), RFLEF (CAP) 4H
HEHATRGEF 25 mg/ (kg - d), AP 2H
HEE BT HAPEE R 30 mg/ (kg - d), RIEEFIFI
FEAPFHe 7 41 45 24500 i 54 BN 5 R BRUARSR THI AR I
PrEsErona, SARREBHESSAZ 1R, #H
J¥ 16 J, #EB &4 10 mL/ (kg - d) . B
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BJERE (IVST) | Z20 % 5 BEEFSKOR IR (LVP-
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DENRYEFE (FS) . A0 % 55 %
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(LVIDd + LVPWT + IVST)® = LVIDd® ] +0.6""*"")
H T NRBRAME RN Rl 1222, SRR
B AT R E", AR A (BSA) =0.09 x
R (kg) 177, 220 % &F ik AR W N 48 48 3L
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202 Ja BE T SR A JEEFE/BSA 700 % it f 45 4K
(LVMI) =LVM/BSA,
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KM rh %, PR N EPZ B S 1 220
BWNEBIE, tFIRHEHR, fEDRERER, g%
ZE 0 EW s (LVSP) | Z2 b EEF SRR (LV-
EDP) | Wigmf| (SD) . #FikifE (DD) . =N
R BT A (LV + dp/de,, ) . ENERKT
R (LV-dp/de,,) o
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5, BOFHIME,
2.6 “itFoMayk TR £ indEE
(x£s) FRo~, NH SPSS 17.0 Geit ot 4453 #r
Bdi, AR SR H] One-Sample K-S ¥ %5, 5
VRS0 R H Levene K, #5804l 77 & 1IE & 7
i, J5 2235 MBI one-way ANOVA ) I H: i 2,
J2Z W% H] Two Independent-Samples Tests 3] 7 H
B
3 F#R
3.1 BECHEKEE 5 WKY 4HE, SHR 4
LVIDdI, LVIDsI, IVSTI, LVPWTI FH g3 K (P <
0.01), FS. LVEF Jdi/h (P <0.01), 7205 i i
(LVW) | ZebETat g (LVWI) | ZE0 = B/
s (LVW/BW) -k (P <0.01); 5 SHR
L Eedr, Mkt E 4] LVIDAL, LVIDsI, IVSTI
YA ARRFERE M (P <0.05, P<0.01), LVW,
LVWI. LVYW/BW ¥ 0] 3 /h (P <0.05, P <
0.01), MifFEmtSoBelid . &Ml &4l FS, LVEF 3
H (P <0.05, P<0.01), E4+E3% M 41 LVIDAI.
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LVIDsI. IVSTI, LVPWTI ¥ 1] & [&{% (P <0.05,
P<0.01), LVW, LVWI, LVW/BW &1 & 3 /)s
(P<0.01), FS fIl LVEF # & (P <0.05, P <

0.01); ¥k % H 41 Bx LVEF # K4 (P <
0.05), HAKEWAWMHEES (P>0.05), 5L
e R WFE 1,

x1 BEOHBEKREER (x5, n=8)
Tab.1 Results of echocardiography examination (x s, n =8)
. MR B E AN SRR AR B R
bi} WKY 4 SHR Sl b A - i 2 .y iy 1)
i i o HERAEL RS Cgwem dmes seea
KR/ g 383.38 £13.45 340.75 +14.05% 334.13 £10.05 338.75 +14.07 337.38 £10.5 335.63 +13.29 338.88 +11.19
PR/ m? 0.05 £0.001  0.04 +0.001 0.04+0.001 0.04+0.001 0.04+0.001 0.04+0.001 0.04 +0.001
%;;if%*% 0.75+0.06 0.79 +0.06 0.70 £0.06* 0.80+0.05  0.75+0.04  0.70+0.02* 0.70 +0.05*
L H P
,EL{E%&*’J%LJ 15.87 1. 13 18.08 =0. 9* 16.24 +0.97* 18.38£0.75 17.25+0.91  16.11+0.22* 15.91 +1.07 *
ZHEE/ (em-m~?)
N2 H)
E,L A 0.45+0.07  0.56 £0.05* 0.45+0.05* 0.54+0.03  0.53+0.06  0.46+0.07* 0.45+0.03"
NA2/em
2l WU A . .
9.51 +1.45 L4 +1.21% 47 £1.20% 12.46 £0.70  12.04 =1.34 .57 +1.40" .36 £0.70 **
W (emem ) + 12.74 £1.21 10.47 £1.20 + + 10.57 £1.40* 10.36 +0. 70
% (6] B JEL B/ em 0.17£0.02  0.22 +0.03* 0.19 £0.02* 0.20 £0.01 0.18 £0.04™ 0.18 £0.03* 0.18 £0.02**
2= alks = B 3 /
igﬁjj?*ﬁﬁ 3.54+0.43  4.94 +0.63* 4.31£0.43*  4.47+0.26  4.22+0.60* 4.12+0.66* 4.02+0.47"
e R BERT K "
W o 0.14 £0.02  0.17 £0.02 0.14 £0.01 0.17 £0.02  0.17 £0.01 0.16 £0.02  0.16 +0. 02
l\\H—- E’% ¥, | H =]
ACEIREFARIIE ) 06 0,44 3.8120.50% 32820207 3.8050.31  3.7950.22  3.79£0.41  3.76 £0.40
JEFEHL/ (em-m™2)
L EF R g 0.64+0.09 0.96 0. 11* 0.63£0.11" 0.89+0.14  0.77 +0.16™ 0.66 +0.06* 0.64 +0.07 **
A
i_'“m}?f*jg}ﬁﬁ 13.50 £1.78 21.74 £4.22%  14.55+2.29* 20.32+2.64 17.54+3.45* 15.19+1.37* 14.76+1.78 "
1‘\:—‘—- E_/ =N /
EEL%}?E PmRR) 1.67 +0.21  2.80 +0.51% 1.89 £0.28*  2.62 £0.31 2.27+0.44*  1.97+0.19* 1.91 +0.24*
mg-g
TELENRAEE R/ %  40.27 +4.17  29.36 +3. 86" 35.4+3.92% 32.08+3.03 29.81+3.72 34.43+3.56" 34.55+3.09"
el = EH A % 78.12£4.69 60.31 £4.19%  70.52 +£5.38" 67.39 +4.54* 61.05+4.47  69.13 +6.83 " 69.84 +4.52*

H: 5 WKY 418 ,%P <0.05,%P <0.01; 5 SHR 41 k%, * P <0.05, ™P <0.01

3.2 A@Aket Bk @R SHR kK R i sh /1 09 %R

5 WKY 4 It %, SHR #i SBP, DBP, LVSP,
LVEDP B4k (P <0.01), LV +dp/ds,, . LV-
dp/de,, Wl B3 K (P <0.01), DD 4548 (P <
0.01), >3 (HR) I SD 2 {b K4 it 2% % 5
(P>0.05); 5 SHR 4 FbA, Al i s o i 45 21
SBP. DBP, LVSP, LVEDP K [a # B &AL (P <
0.05, P<0.01), LV +dp/dt,. . LV-dp/dt, 8/

max

(P<0.05, P<0.01), Kk b, w5
41 DD K (P <0.05), SD, HR ZEfb TG it2%2%
5 (P>0.05), SLHE5RIE2,

3.3 A2Aket Bk st SHR K RS UL 2R 4F 4 fb 8
%o Masson B0 Ji5 Y658 WO LET 4k Ak 17 5 ]
W, WKY 2 KBGO ULEF4EHED) %55, JLT 0L
LY HETEIG, O NLE BETC I FEITRL; SHR
A B WL T K it A8 F) e RS R iR B i, 47 4k

Pa4

N

F2 BEIAEMX SHR OELFRZIAFRREN (x+s, n=8, 1 mmHg =0. 133 kPa)
Tab.2 Effect of COMF on cardiac hemodynamics of SHR (x s, n =8, 1 mmHg =0. 133 kPa)
. BAEN EEEE AR R R AREENT B AR
T WKY 4 SHR 4 LAY F i AR (- RN
nH . o HERAE RPER e A g
DF/ (W emin™") 412 £41 436 +48 410 £38 433 +44 423 £48 411 £33 417 £34
W 45 ./ mmHg 117 £9 190 +11% 146 13 ** 161 £14** 169 £11°* 165 £13 ™ 160 +13 **
&8k ./ mmHg 81 %9 151 9% 108 +12** 122 £12* 138 =16 123 £12* 117 £10
Ze 0 2 W 4/ mmHg 114 =10 188 +10* 143 £14 ™ 159 £12** 166 £11°* 159 £12 ™ 155 £18 ™
FE O EEP IR W E/mmHg 5. 13 £4.22 13.75 +4.59%  5.5+4.04* 8.25+4.1 6.88+3.6" 6.38+3.74"  6.13+3.87"
2z jEEI ‘%}\,\A/ )
(imlﬁg g‘iij_f)iﬂjh? 4784 +685 7951 £962% 4575+608* 6795+725* 6259 £622** 5433 +642* 4976 560 **
- ‘kE Wi/ .
?W§W§T%L$ 4035637 6484 £807% 4095+825* 5858=+578 5589 +717 4828 +708 ™ 4089 +803 **
mmkbg-s
W i i [7]/ ms 73 +10 68 +7 74 +6 71 + 72 +7 73 +9 72 +7
EF BRI ]/ ms 92 +9 77 +8* 86 +7 8316 83 +8 88 +7* 87 +8*

W 5 WKY s, " P <0.01; 5 SHR 4114%¢, * P <0.05, P <0.01
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L O LR BT AR B TO R 2 ok, AR

AWKY#H

DAMEERH

B o 1) i 2O UL TR S £ 2 AR P — o R ) ek
o SLEATRILA 1,

CRIEEFA

FARFRI S SEF h &

G iRt B iR
1 \BEFELEX SHR OANFHELEF M (Masson, x200)
Fig.1 Effect of COMF on myocardial fibrosis of SHR (Masson, x200)

A5 21U JLTR] R S 2 AR e i R et o B 4
RFEW], WKY 4.0 L B A B Bk,
(3.65£0.48)% , 5 WKY ZHAHIt, SHR 410 UL
FR A R O 3w (P <0.01), kgt &8
TR v 700 2O JULTAD J5 58 D 2 R 70 s A
fig, G2 R (P >0.05), AAF & E
1o B L UL O i A AR 3 B — R R A
(P<0.05), Lg% 3,
®3 BESHEMX SHR OALERKRESR SN

(x+s, n=8)
Tab.3 Effect of COMF on collagen volume fraction in my-

ocardial interstitium of SHR (x +s, n =8)

20 51 o L R) 5 A SR AR A3/ %
WKY 21 3.65 +0. 48
SHR #{ 7.59 £2. 06"
R FIZH 4.72£0.91*
FE AR R 21 7.08 +1.02
AT I B U] k2 7.13 +1.29
REA I i 2 T P ) e 2 6.17 £0. 85
BRI i 8 ) s ) 5.23+0.62*

. 5 WKY 41 HEs, " P <0.01; 5 SHR 414, * P <0.05
4 itig
DI R E R F RS EZ —, HTO

W . A sSAEmE A, SO E R,
DIEAFRASAL 7840 D) 3 30 A O LA AR AE
Ko T, BEFAEANAEIE A | FRAR SRR AR Y
B, g5 O s D) Re s S R R A
TREIAEAE" o s HIUAE 70 DR s 38 B IR s L
AR D RE A T AR R AU 1 R, (H e Hr 2k
Jog B R 8 HARR B AR AL . IR 4E BT Ik RE S E
RO, KT RREE, HONIER K e
DX, REIGRRE AN EZIEH Z —

ARBIFFER P A [0 75328 A R B JUE 285 4 R
DIREMAs, G Qi sh J1 2=l . JealomE
JER PRI AL LA SO BT . S5 5L B, SHR
40 LVIDdI, LVIDsI, IVSTI, LVPWTI, LVW.
LVWI. LVW/BW #4080 i 3k PiBA LAt SHR 220
FERAEE T O IR, SHR KB AL T 55 1% L
WE B B . FS AR A2 0 = NIRRT B, 2
JIE 72 0 35 0 JUL A 4 3 fig B 7T 2 45 FR . FS,
LVEF B#IRZRI SHR K BRC LR T 55, I3 il fig
JIFAK . SHR + Al A2 I 6 ¥ i 4521 25 24 5 LVIDdI
LVIDsI, IVSTI, LVW. LVWI, LVW/BW i /],
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M FS, LVEF 38k, U AR AR S R AT 400 i 5 10
O WUIEE, s 77, SO = 5 ae T

LV +dp/dt,, A1 LVSP & H T V40 B A9 i 46
Yige, 1 LV-dp/dt,, Al LVEDP & F 34O /G
FPoRIIRE . AT LA R oK, A &ML R
FL.SBP, DBP, LVSP, LVEDP, LV +dp/dt, . LV-
dp/de,, BRI, UEBABLRT SHR K EODiReAL T
I T 5 R Y 3l g i AR A s LVEDP i i
DD 4%, UiB SHR 20 K ER A EF sk IIRESZ2 401, &7k
Ao TE) 446 6, o0 O O 8 3 ek TR) 4 0, o0 AL i ik
/b, SHR + A #5 i 50 B i 25 2H 45 24 5 SBP, DBP,
LVSP, LVEDP, LV +dp/dt,, . LV-dp/de,,. ¥ U
/N, T DD FE 150 B AR AR L R AT LR (IR SHR
KR M FIR A, el SHR 41K Ry 0k
Wi FEF sk DR, AR TGO E R, K
PkFeza ), ehoss o Wi it SHR R0 B i
2o e bR S SO B FAE 25 5%, ATRESE I T
SHR K ERWT I 0 IE D Re A A M 1 5, 30 5 1l
BRI, N R0 LT 3l 46 Ak B 22 e o it
N, BEEEEFRIAHERS , BETRAEE, DS, O
WIEF4R e T M. Rk, SHR K ELCLET 46 Dh i
ARG REM AR &R R B, 5250
BRI . TR A5 . KRB 7= H b kA oG,
WA R — 20 W SE B e S LR T, AR K
i — A0 WA A S B R A 0 100 A8 ZR 48 0 ) Jo Al
KA BT A TIRAGR T, N HIF R A AL S 55
FEAly K AR

Big: AAAEFNBEARFABE FRHE
T I ERAEL TS TR, AR Al B,
ST
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