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[(fZE] BH IR SR (YTG) X 5 k7 1 R (STZ) 75 5 9 B R O U K BLOC NESI B R &2 MR, F5 3K «
Wistar KRG T 2 WS IR K& 4 W, 0 /N R 9 STZ ip 7 57 W5 PR R BB 2 4 1 A5 1l oy 1) K BB AL 0 S B 2, —
HUIRAL, YTG 55 AR5 521 (0. 6,0.3,0. 15 g-kg ™' +d ™) A IER 41, 541 8 H,ig 4525 4 JA, 4 3 = 25 8 1 % (FBG) |
R, H I =B (TG) iK% ig 2 (1 (LDLC) , SR [ B (TC) , WLAR B B ( CK) , K 4 24 R % 20 B (AST) , LR 3% A [7) T % ( CK-
MB) , FLR B & ff (LDH) , o-F2 T M2 i 2 B (HBDH) , 9 % ( MDA) iy & i DA S S0l S04k 9 B AL (T-SOD) 3% 4 , I #4700
WIHZ HE e fn, Z5R . 51E % 4 i, Bi# 4 FBG,TG,LDLC,TC,CK,AST,CK-MB,LDH ,HBDH ,MDA % & B I F} &7 , ¥4 & B
RS, T-SOD [ 35 1 B B A% (P <0. 05 ) 5 5 KM 240 e # , % YTG J4 97 41 FBG,TG,LDLC,TC,CK, AST,CK-MB, LDH, HBDH,
MDA & & FFEA%, (R 2= B B T+, T-SOD 3G P T/ (P <0.05) o 5 1E % 4 b, B 0 200 WL 4 e HE 51 2560 , 40 M A K AR 0%, 4
MR G, 6] U £F 4 fL B B 5 SRR A b A, 45 28 25 40 LA M RE R AR I8 7 BT Bl 3%, [ Jo 4F 4 (b 75 2 B Bkt . 4548 YTG 1]
U RS 0 LS R B0 LB BB B 5, X IE T BB A — 8 A el A, LML vl BB 5 3 Bk B A 36
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Effects of Averrhoa carambola Root Extract on Diabetic Cardiomyopathy in Rats LI Wei-si, FANG Fang,
QIN Fei-zhang, HUANG Ren-bin, JTAO Yang” ( Pharmacy of Guangxi Medical University, Nanning 530021,
China)

[ Abstract | Objective; To examine the potential effect of Averrhoa carambola root ( Yaotaogen, YTG)
extract on streptozotocin ( STZ) -induced diabetic cardiomyopathy in rats. Method: Male Wistar rats fed a high
glucose and hyperlipid diet for 4 weeks. Then diabetes mellitus model was induced by a single injection of STZ.
Diabetes mellitus rats were divided into the metformin group, the model group, the high-, medium-, low-dose YTG
extract groups (0.6, 0.3, 0.15 g-kg '+d""). Another 8 rats were assigned to the normal group. After 4 weeks,
the levels of fasting blood-glucose ( FBG ), body weight ( BW ), triglyceride (TG), low density lipoprotein
(LDLC), total cholesterol ( TC), creatine kinase ( CK), aspartate aminotransferase ( AST), creatine kinase
isoenzyme ( CK-MB) , lactic dehydrogenase (LDH) , hydroxybutyrate dehydrogenase ( HBDH ) , malondialdehyde
(MDA), and the vitality of total superoxide dismutase (T-SOD) were measured. The hematoxylin-eosin ( HE)
staining of myocardial tissue was conducted. Result; Compared to the normal group, the levels of FBG, CK,
AST, CK-MB, LDH, HBDH, and MDA increased, BW and the vitality of T-SOD decreased in the model group
(P <0.05). Compared to the model group, the levels of FBG, TG, LDLC, TC, CK, AST, CK-MB, LDH,
HBDH and MDA decreased, BW and the vitality of T-SOD increased in all doses of YTG groups (P <0.05).
Moreover, YTG could improve cell hypertrophy deformation and interstitial fibrosis apparently. Conclusion: YTG
extract has a beneficial effect on heart function by relieving the heart damage in diabetic cardiomyopathy. The

mechanism may be related to removing the free radicals.
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W DR o — N 23 WA S B0, LI R
ML AR ), JLF-h e 4 B 4 USRI
O JIET REA T e H e W WL AR ™ E Y O R IE Z —, B
SRR BRI O WU, FTEOE T, ARk R I R
FHEY) , 12 FioR T B A0 B 3 X, 22 A PR
H AT R I, AR SR IR (YTG ) AH Y £k
SO W R T S B ORG, 1 CH  BEAR
T4 PR 9.0 L% (diabetic cardiomyopathy, DCM) G977
ARl PR L B S0 I 5 o A S 6 SR Y e e IR TR R K
B /NIRRT R 5T 2 BB R R RS AL 42
YTG 25 24 J %A bR (O WILs R Bl I 2 68 14 O 4 4
IR0 R X — R E T B AL
1 ##

1.1 s HEPE Wistar KL, & HE 160 ~200 g, iy
HIPWER R FLR YT L. S HKIES
SCXK ( H:)2009-0002

L2 259 Ko — BRI (36 1 ifg it 52 = 1l
A RA TS 1312125) i BEAR & 5 BOY) th A
VL [ AT SR EC BB B AR R B 500 ¢ S L
70% PR 12 h J5 PR B 2 b, i v, 8 W A
FH L UEHE RN 4 L70% L FEI AR E 1.5 h, i 38,
DEW A5 L IR 3 L 70% ZBEI AR EC L h, i3k,
BIF 3 RUBW , Y Iie i 7% K AU s e 4 O L2+ 4
BB AR, B AG B 52 O . B I S LK [nl i 4
W2 b, ad g, FH e 7% R ASCR T vk 4 O 1 45 1 e A
AR, BRAF K S 0 o & I B4 S K $ )
I i pR A SR Y . T (MDA) |, 2% B 52 i
I 2R & DL K S A A W B A Tl (T-SOD ) 37 4 1)
SE N & (R st A i A BRA D)

1.3 Y% 722sp BUW] UL 43600 BE T ( B O HL
ARA R ), TU-1810DSPC £ 58 4h 4360 B 11 (b
M@ HARAT),ACCU-CHEK Performa %Y ffii
BEA (T8 [ 2 2 W2 | ), CX-31 AL 8] '8 8 B
( HA Olympus 22 #]) .

2 AFiE

2.1 BHRIGHERIRE S 544 HEPE Wistar KR
fEZ L 18 ~25 C X REJE 40% ~70% ,12 h O
e BREAIE A 0 PR B3 1 P MR AR 1B R L b e B
TkE(20% FERE, 10% %, 2. 5% BB [ BE, 1% A0 3
i1 66. 5% SRR R o 4 G, K RAEE 12 h 5,
ip HEMRAC T4 3 (STZ)35 mg-kg ™', STZ # F pH 4.5,

Averrhoa carambola root extract; diabetic cardiomyopathy; high glucose and hyperlipid

0.1 mol- L™ Frig e 2% vh i b ,4 °C e & , Bl i bt FH 5
72 h 5 A R (FBG) BB H 1 IR, 1E2E 3 Ik, H%
25 W I B > 7. 8 mmol - L™ (1 K B2 Wl W TR K
o M PR K ERUBE AL 3 Ry 5 4 B AL ZH , — H XUK
2H,YTG & o AR, e R4, g 8 Ho
2.2 4y “HXMASL T HF WA 0.16 g-
kg™'od ™" YTG w5 L AR B2 4 45 T 0.6,0. 3,
0.15 g-kg ™'~ d ™" B R 41 FIIE 3 4 45 T 45 25 LK 4l
oK ESL ig 4254 R,
2.3 IMBEARE M E IO, KRR
12 h R 5 5 FH 2 EC R A FBG
2.4 WM M AALHR)E, RREEE 12 h ]
ik # BK R I, 3 000 remin ™', 5 min, 43 &5 M 0L, %
RPRAT 4 T o O B BBUIL IS, 57 B Ak B8 B, BOHS O
JIE , F VK VR 9 A 3R KT %, iR AR T, DD R 12
T 10% (1 FY R s v [T 2, R0 4% 1 0 L 2H 253 3¢
R1ET 80 Cuk4s .
2.5 febRrylE A4 A S A DCM K R i
T H I =R (TG) |, {IK %5 B g 25 11 (LDLC) , & fif [
Fit (TC) , LR WA (CK) , R & 2R 5% 2 g (AST) , L
M2 4 W) T (CK-MB) , ZL & i & i (LDH) , a-55 T
2 Jii 2L (HBDH) /) /K o 350 &0 LA 3 B i
W) MDA, SV Y & DL & T-SOD 36 M
2.6 HE Jta K0 LA LI 3 mm 4245 (03 R
JE 1 0.01 mol-L~" PBS a3 7, B A # B A
) CRE KB Y) B, A W) . gk R
JIt W5 R B 2 B K S, B HE Yt B s PR AT R
J A R K T i v PR R A
2.7 GEitE At R SPSS 16,0 R AT 41t
OIAT B LA x 25 FoR AL &7 22 MRS, AT
2255 WA LSD ¥k k47 40 [8) b 4%, 5 O 28 A5 55 L H
Ganes-Howell 334740 8] L3, LA P <0.05 H 25
eI -
3 &R
3.1 Xf DCM K il FBG AMAE M 4525 4 J§
J& ARV R R WA, B R A LI A 2K
ZELZIRNENR ., SIEWH LR, BRHKRAKER
W W REAL (P <0.05) ,FBG Bl W F+ & (P <0.05) ;5
BRI L 45, YTG o i) i 4 1) R B 0K 2 B b 3
I, FBG WA Fr A (P <0.05) , R 6, H
MAERMNZREZEZIRNISE ., LRI,
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#&1 YTG 3t DCM kAR FBG FAAERE M (x £5,n=8)

Table 1 Effects of YITG on FBG and body weight in DCM rats

(x+s,n=8)

21 5 it FBG/mmol - L.~ /g

/g-kg ™!

IEH - 5.8+0.6 364.4 +20. 4

LR - 10.9 £1.1" 292.6 £25.6"

IR 0.16 6.5+1.3 354.8 £22.6

YTG 0.6 6.4 +1.0% 352.8 £18.7%
0.3 6.7 +1.4% 350.9 +24.2%
0.15 10.8 1.2 324.9 £33.6

T HIEHA D P <0.05; SHMA L EY P <0.05(%£2~3
) o

3.2 %} DCM kBl 7% # CK, AST, CK-MB, LDH,
HBDH /K-y 52 5 1F % 20 LA, B 8 41 b iy
CK,AST,CK-MB, LDH, HBDH /KM & T &5 (P <
0.05); SRR L, YTG & hflsEa iy CK,
AST, CK-MB, LDH, HBDH 7k *F B & (&% (P <
0.05), W#E2,

3.3 %} DCM kK El TG,LDLC,TC,MDA fil T-SOD 7K
TR 5 IE R A AL R TG, LDLC, TC,
MDA 8] & i) Fh- 5 (P < 0.05) , T-SOD W] B & [ Ak
(P<0.05); 5 A4 He#e, YTG &, b & 4 (10
TG,LDLC, TC, MDA B & (&1, ifi T-SOD BH & 7t &5
(P<0.05), W3,

%2 YTG 3 DCM % B CK,AST,CK-MB,LDH #1 HBDH (S0 (x £5,n=8)
Table 2 Effects of YTG on CK,AST,CK-MB,LDH and HBDH in DCM rats (i +s,n=8)

20 51 Flik/g kg ! CK/U-L"! AST/U-L ! CK-MB/U-L™! LDH/U-L ! HBDH/U-L"!
EH - 818.5 +100. 7 111.2 £18.7 788.5 £92.2 753.6 £121.3 248.7 £22. 4
LT - 1273.0 £372.7" 175.8 +54.3" 1028.2+217.3" 1 .009.6 £204.2" 339.6 +76.8"
UK 0.16 834.6 +129. 8 116.7 £28.2 757.3 £178. 1 725.8 £97.0 246.6 £37.9
YTG 0.6 877.1 = 148. 3% 118.3 £25.8% 753.1 £209. 1% 786.5 £130. 5% 256.5 £54 .82
0.3 865.0 +327.3% 124.5 £25.8% 1 034.0 +263.0% 756.2 £217. 4% 256.2 £57.6%
0.15 1076.4 +182. 1 141.6 £32.8 1034.5 £263.5 973.3 £226.6 341.1 +88.8
%3 YTG 3 DCM ki TG,LDLC,TC,MDA #1 T-SOD B &M (X +s,n=8)
Table 3 Effects of YTG on TG,LDLC,TC,MDA and T-SOD in DCM rats (x +s,n=8)
4153 FlHE/g kg ™! TG/mmol - L ! LDLC/mmol -1 ™" TC/mmol - I, ™" MDA/ pmol - L~ T-SOD/U-mL ™'
EH - 0.6+0.1 0.2+0.0 2.2£0.1 3.3+0.6 100.1 £9.9
el - 0.9 +0.2" 0.3+0.1" 3.1+0.5" 7.4£0.7" 27.9+7.2"
ORI 0.16 0.6+0.1 0.2+0.0 1.9£0.3 4.0£0.7 99.0+11.5
YTG 0.6 0.6+0.1% 0.2 +0.1% 2.0 +0.3% 4.0 £0.6% 99.0 +8.9%
0.3 0.7 +0.1% 0.2+0.1% 2.2 £0.2% 4.0£0.3% 99.7 +6. 1%
0.15 0.8+0.2 0.2 +0.0 2.6+0.3 7.3£1.1 32.6+9.9
3.4 X} DCM KRE.OHMHA W K EOPUHA FRAE LI DR 2 BE s B0 25 48 55 5 T HE AT 1 B 98 R A

HE Ze 6 f5 W45 1 # 200 LA M HE 51 5 % 8 5%, 4n
JH A% G €05 I R DL 5 AR A ZH 0 L4 B HE S KL, i
B K ASTE | 40 A% L, Ta) 5 21 4 4k B 85 — H UK
U YTG ) g0 LA B HEZ R L, Al R 8
I H L 0 R AR [R], A% 4% 0 b, AR S A A T e
SN
4 itig
1972 4, Rubler %}\[()]Eﬁﬁ(ﬁ%%*ﬁfm—
PSSR O U AS o fE 1974 4F Hamby 2570 1 v 2
i DCM X — M HEE& 5, B A 1R £ 2% 3 £ X DCM 1)
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iR PR ER A O T RE AL LGS R Y A
N TR T 8 00 e o g R Al 0 U 3 ) — il
T ST AFETE B S L JE TR RO B L L T AR
B0 IS 2 9 DCM 2 B8 JR g 18 5 A0 T 0 3 288 i [
Z—o G R BE T 0 LA B G B R
I FB A R T0% L b AR BE IR A0 1L R G st
TORP 2 ~3 4%, P, DCM 2 & M N4 4 Ex R
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ATEH 2 B BEAIZE ;C ZH RUNRZE ;D. YTG 0.6 g-kg "4 ;E. YTG 0.3 g-kg ™" #H;F. YTG 0. 15 g-kg ™' 40

E1 YTG 3 DCM kRO AR 0 (HE, x 100)

Fig.1 Effects of YTG on cardiac muscle tissue in DCM rats( HE, x 100)

ST LAkt s ST O i ) sh A AR AL BT 55 35 DCM Y B
MAIT A B EEME L,

24 1 s BRI 5E 2 B DCM &S AL
LS R FIIRYT 25 B3R, S0k 5 DCM B I IR Y
RIS G o 7225 % & E I fe i F i SL 4 3
P WO Fe A (R O S0 56 28 1 S (R 2R Hom, B
& B SfiE AZ B PR o B Al P e v A T e i
FeiF St B R Th g R Ag AR S R A
SOARE S, B R IR . A SR 2
Wistar KB, &5 4 = g 1 6F IR 3% 4 )8 J5 H STZ £k
MR A . S5/, KR BES B 4l
Xt STZ F) SRRV B 00 B A e o R v i Tk A T
o R B U ES B R R 0t i, B S B T T g AR
() STZ B4 1E i IR, S0l HLAAR B & 38 & BEREAR, 1
WETHE, 51 DC, 4k mi 5] &0 UK AE . A %R
R PR R R 2 R B A O LR B 25 R 1
AR T U A A R R TR
i R

F T 1B 1 25 4 okl AR XS K 3 RO WL 40 X
AR A R 2 B, O UL 4 RE A G A B0 R RE AR S
R WimR Ak . [H7EA A5 B ATP [ HiT 48 F , B W5 iR
UL T TR B FE AR LU A S AR £ . TR L
(38 22 25 BLREAR S O LA, (o0 JUL 400 0 ) &5 440 A
ThHE & AR oS LG ] BT 4T 4E AL, 0 LA B AR K, O
FIUIGE 7 42 6 A1 5 21 A S 6 o o0 WL 400 i 2 AT
HE Zufa, SEERIAUAH EL K, YTG & 70 5 (0.0 UL 40 i
HEZ RS 55, 20 M T 25 tho A0 15, A% e 375 B

PR LA T 85 3 IR0 A A 3L o A, A
2R L 2 S BOR RO U5 0 T 5 A i
3. IR F % H CK, AST, CK-MB, LDH, HBDH 3
FIrC UL, S LA, YTG & ) i 4 Y
CK,AST,CK-MB, LDH, HBDH #JH{ i T [%., T-SOD
% 3 60 R AR A 4 B NE T AILAA T BR AR el i A e
1 MDA 55 250 e R S W) 4 Sz v 1 BILAA e el
A EARE . fER T, SR R, YTG
Tl 4R T-SOD B & #2 i, H MDA B R A .
I LL, YTG XH R A Jir 5 32 19 - LA 05 A7 — 5 119 Bl
AR, FCOLH AT e S bR A A G A T —
BT 5T
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