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200 mg-kg ™) RIEL VP (17 mg-kg™" ), AIRIER 4. EHRAA KR ig 425 1 R/d, %52 12 i, B2 kG255 3
JEI 7 KBRS JE M (FBG) B2 24 h JREE A & i, RIR G 25 )5 2 h b S8 K B, SR A A6 A0 5 1 5 o im LR (SCr) |, JR B A
(BUN) , H i =R (TG) , B A EE(TC) Ko B S5 R WE e (FTS) |, Bl LA 7= 1) (AGEs ) , 18 A4k 4 15 fL. T (SOD)
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Protective Effects of Buckwheat Flavones on Diabetic Nephropathy Rats LIU Xiao-na, WANG Lan-ying ",
PENG Jian-xia, TANG Li-min, LI Hong ( Tangshan Maternal and Child Health-care Hospital, Tangshan
063000, China)

[ Abstract | Objective: To investigate the protective effect and mechanism of buckwheat flavones on
diabetic nephropathy rats. Method: The model of diabetic nephropathy rats was made by intraperitoneally injecting
alloxan once per week for 3 times. The rats were randomly divided into the model control group, the buckwheat
flavones groups (50, 100, 200 mg -kg '), the irbesartan group (25 mg kg ') and the normal group. The rats
were intragastrically administrated of the corresponding medicines once daily for 12 weeks. The fasting blood
glucose (FBG) and 24-h urine protein were determined every 3 weeks. The levels of serum creatinine ( SCr),
blood urea nitrogen (BUN) , triglyceride (TG) , total cholesterol (TC) in serum were tested by auto analyzer, and
the levels of fructosamine ( FTS) , advanced glycation end products ( AGEs) , superoxide dismutase (SOD) , and
methane dicarboxylic aldehyde (MDA) in kidney tissues were tested after the treatment. Result: Compared with
the normal group, FBG and 24-h urine protein increased continuously, the levels of SCr, BUN, TG, TC in serum
and FTS, AGEs, MDA in kidney tissues decreased, the SOD level increased (P <0.05, P <0.01), and kidney
tissues were injured remarkably in model control group. Compared with the model control group, the buckwheat
flavones could improve the above indexes (P <0.05, P <0.01). Conclusion: The buckwheat flavones have
protective effects on diabetic nephropathy rats, and its mechanisms are in part associated with reducing blood
glucose, blood lipid, and decreasing non-enzymatic glycosylation and oxidative stress.
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i PR ' 2 A3 S T B /N R A
I PEA IR — BB, B 2 fie B UL B4 IR
HRAEZ — , R R B B4R LT3 A ] fE &
JEN B R RRE SR B G C A A IR T
T 097 EZER A AR AR $a i 1 | i B | i
g R FEREIR ST, I BE X — LE A IS DA 3R 45 T HH LR O
AU D FIHE 2 35 DR B 7™ AR o Gl 4R SR, SO HE
= 283607 W DR 5 JFG e R 400 o s R 9
R, B R E AR . ARSI AT U &
B, 77 22 48 U8 DR B R B RAT — E B AR
PR o BV B 9 k4 AR I R K
FARRIHL A BT TS 57 22 48 - 42 B o i 26 4k
W), 5 EE T SR A T A 20 RO R SRR DR

YE I A AL
1 ##
1.1 zh4y SD K EL 90 H, M4, & 190 ~

230 g, [ REETH I N L0 5 sh W B A R A A
AR IES SCXK ()2013-0001

1.2 259 Sk SRR B NS R TE
FEA MR, N T £ 50% £ B ,60 °C [n] i $2 B
3R 2 h, B IF B, IB M2 AB-8 AL WK B A
BANES, K VEAE, T 50% 1 2, T e W% bk % [ 1
P&y, B WY 2 b BB 2 B 25 W B 5 T 2 R B
fifl & &N 69. 1% . JE N UPIH R (3 F 1L 25 M 55 A,
fit'5 H20100164 ) , U4 W g ( 35 [5] Sigma 2\ A, it 5
910508 ) ; 8 % 1t ¥ 1 Ak i (SOD) 3k /I & (5
20130329), N — B (MDA) it X & (#Ht =
20130320) , 2% 5 52 % 50 & (45 20131203) 1y
FH R A A ) R g T B A, SR e (FTS) it
Ma (s EyR A RAA™, #t5
20134822)

1.3 {U4%  FA2004 B HL K7 (B RTALERR
FABRA D) i A B i A 3 4K (B
A]),7150 B4 [ B A AL (B A H 2 A H ),
850 AU/ AL ( H A H 5724 7)) , PT3502 #3%K
P AR A (b5 R B R A PR W) ) , RE-5299 #Y
e 2 7 e A (g 0 S AR AR AR ) 6

2 Hik

2.1 R g Koy 425 SD KRR 90 H Bl
HLAHE 10 HAE B IE # 41, H 4 KR ip U 5 w5 g
150 mg-kg ™', AERA 7 d FEHF 1 K ESE 3 K, KIKE
StJE 72 h, I BE A 25 i B (FBG) | LLFBG =
16.7 mmol - L™ E Ry B A Bl H BB K R 50 HUBe
BLA R SR 20 33 5 o AIG L v 8 0) 4 4 (50,100,

200 mg-kg '), JEYHHHLA (17 mg-kg ') . HAHLA
TR 25 AR 2 RN IE H 4 45 T A R R B A B R
Ko MWK ig 45251 R, EEHH 12 ],
2.2 A bt bR e 2N, AR 3 R R B
Ik L SR FH ARSI 2 1R FBG, BB 3 Fl 4R
13k 24 h JREEFA R A D 357500 24 h JR A&
FEE. RIRG 2 h, Besh ki, &0, 4 A 8
Az AASCIN 2 i 3 e i LA (SCr) L 1fil R 2 & (BUN) |
ol =R (TG) BB EE(TC) .
2.3 B4 4iH FTS, AGEs,SOD, MDA W 5%F ¥'%
L1513 76 3 000 remin ™' B0 10 min, BUE 35 %
TR G 10 B 0 SR e . PO AT T
KA 370 nm, K G K 440 nm, B4 3 nm i
AGEs BEAE . LA I3 11 8 P BT N 1.0 gL'
(1 PBS S8 YEAH 1 A~ A & Xt i (AUF) B 5
DGR VAL o e a7 G 10 BH A5 SR FH O g i
5E SOD, B At L b2 R 1 MDA & &
2.4 HEMEEHLES BEAAKRRE LEKX
ML R 2.5% B &, &K B E A
RE VR Mt M BHLUE SN,
2.5 geitsEsrtt oRJH SPSS 12,0 B4 #EAT 4e 141
B B FORVH x =5 3R0R SR LB R 7 22 0 Wik ik
TPAL FL#, L P <0.05 HEFH G 23 X,
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3.1 XPBERE SRR FBG M S5 IiFE #4111t
B BRI ZH K RUZG BT FBG B 3 25 (P <0.01); 5
BRI B3, 3 22 B T 45 0] dk 4 76 3% 22 45 24 09 1)
FBG /K PHeL FRE, THZESE 12 A TR E
(P<0.05,P<0.01), H¥ 100 mg-kg ' #| & F{E
s, Wk,
3.2 XPHEIRIEEWORR 24 h REBE B 5IE
WAL BRI R RS 255 24 h JRE AT
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4 K JE DL Vb S 4 B 45 2 1 R) 4E 4,24 h R ER K OF
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BB (P <0.01) 5 S5 BARLA L4, 57 2 B i A W)
il I N - O B 1 A o 7 e 4
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FTS,AGEs, MDA ¥ I 2% F} 55, SOD /K &A% (P <

0.01),

S (x +s,n=10)

SRR B R, FF 22 B A R 5RO 2 A O

F1 FEEMMIERFERKR FBG %

[m) & i

F(P<0.05,P<0.01),

Feqk FTS, AGEs, MDA 7K, T F+ & SOD 7K
IJ—II_A%4O

Table 1 Effects of buckwheat flavones on FBG in diabetic nephropathy rats(x +s,n =10)
biilh=:s FBG/mmol - L !
20 51
/mg-kg 45 25 i %2i)E 3 A G 6 45 25)5 9 JA e 12
EH - 6.1+0.8 5.4£0.5 6.4+0.9 6.1+0.8 6.0+0.6
iR - 17.8 £3.2% 19.3 +4.4% 21.6 £5.1% 23.3+5.8% 24.1+6.1%
IR W 50 18.1+3.8 15.4 +2.5 13.3 £2. 19 11.1+1.5% 9.9 +1.3%
100 17.4£2.7 14.3 +2.1% 11.3 +1.8% 10.2 +1.2% 9.0 +1.0%
200 18.2 £4.2 16.3 £3.2 12.4 2. 6% 11.4 +1. 69 9.3 +1.5%
[EIRZS:EN 17 18.9 +3.9 19.5+4.5 20.4 4.9 21.9 5.7 22.5+6.7
L SE#HALEYP<0.05,”P<0.01; SEMA B P<0.05,”P<0.01(F£2~4[),
x2 FEEMUBERFERAR 24 hREANFM(x+£5,n=10)

Table 2 Effects of buckwheat flavones on 24 h urine protein in diabetic nephropathy rats(x +s,n =10)

7 24 h JR7E [/ mg

215
/mg-kg”! G2 425 3 42 6 425 9 2)5 12

iEH# - 5.13 £0.32 5.43 £0. 46 5.64 +0.57 5.41 +£0.42 5.62 +0.54
i - 42.33 £5.35% 58.15 £6.81% 69.5 +7.32% 75.5 +8.72% 92.33 £5.10%
I 2 B 50 46.24 =5.87 45.49 +5.13% 39.34 £4.48% 30.38 £3.25% 28.41 £2.01%

100 48.12 +6.34 37.35 £4.53% 31.45 £3.85% 27.03 +1.94% 21.83 £1.02%

200 43.38 +£5.48 38.53 £4.89% 33.28 £4.15% 28.93 £4.02% 24.34 +1.58Y
JE Vb H 17 49.39 £6.95 37.22 £4.92% 32.23 £4.18% 27.47 £1.96% 22.01 £1.51%
K3 FEEMXERFSHKARMS SCr,BUN,TG,TC &M (x +s5,n=10)

Table 3 Effects of buckwheat flavones on SCr,BUN, TG, TC in diabetic nephropathy rats(x +s,n =10)

2H | ) H/mg- kg -1 SCr/pwmol-L~ ! BUN/mmol-L " TG/mmol-L ™' TC/mmol L ™!
N1 - 36.2 5.1 4.98 £0.63 0.88 £0.16 2.93 £0.32
LA - 127.1 £12.1% 19.16 +1.82% 2.63 +0.74% 4.24 £0.69%
S5 57 R 50 103.2 +10.4% 16.94 +1.59 1.93 +0.45% 3.84+0.53
100 71.4 26.9% 11.35 +1.24% 1.35+0.38% 3.24 +0.40%
200 83.9 £7.2% 13.65 +1.54% 1.32 £0.37% 3.29 £0.43%
IERNRTS:) 17 86.4 +7.9% 14.98 +1.65% 2.43 £0.69 4.03 £0.63
F4 FEEMUHERFERAREHL S FTS,AGEs,SOD, MDA W& (x +s5,n =10)
Table 4 Effects of buckwheat flavones on FTS,AGEs,SOD,MDA in diabetic nephropathy rats(x +s,n =10)
2 5 F 4/ mg-kg ™! FTS/mmol-g " AGEs/U-mg ™! SOD/U-mg ™! MDA/mmol-g '
E# - 0.39 +0.08 1.34 +£0.45 387.85 +28.79 1.58 +0.23
LY - 0.83 +0.13% 2.06 +0.80% 346.90 +23.71% 2.19 0. 32"
I 22 LI 50 0.71 0. 11 1.74 £0.71% 357. 48 +24.95% 2.07 £0.28%
100 0.58 +0.09% 1.55 +0. 62% 362. 87 +25. 83" 1.85 +0.23%
200 0.67 0. 10% 1.69 +0.58 359.25 +24. 68% 1.95 +0.26
JE DL Yb R 17 0.78 +0. 12 1.93 £0.79 374.97 £27.40 2.10 £0.31
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3.5 WHEWEAHRREHALUES L EWK
B MR A A T A R e R I R HES B ST I M. 5 IE
A A, BT A K B A0 M R e, R BE
RS EE IO, 2 A0 R D R R R B R R
P25 25 43R B O3 KA R A M % o TR
HE7E 100 mg-kg ™' H R RO I

ACIEH 2 B BERIAH 5 C. 35842 85 50 mg-kg ™' 45 D. 3% % ¥ i 100
mg-kg "' 41 E. FE# BH 200 mg-kg "' 415 F. JE W VP4 17 mg-kg T 4
1 SRRRBHEHLARERESBIE( x10 000)

Fig. 1  Pathological changes of kidney tissue were observed by

electron microscope( x 10 000)
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A TR W 3R AL S 0 TR R A D)%
A FTS 8 (A 0 #4072 B
o rh e =4, AGEs J& 25 11 T A il 4% 3 1k J 1o 1) 28
Kr=¥y. FTS Al AGEs nf I [/ H , 76 B /N BR 45 RE
TR KA L (05 /N BR AR B K, 35 i JE 04 )5, 45 /N
R, R AGESs s nl fdf 41 ffg 41 3 S5 i 43 7 25
A R 2R B RS A N G R Sl AR R L AR B
WA, R E AR . AL R BR, B
RN B 41 B 40 40 FTS, AGEs (18 & ¥ B & F 1 %
Y1, WM 722 5 W 4% 57 5 0] K [ 72 B [ IR FTS, AGEs
(7K o 3 WA 57 22 8 T T 3 ok AU 2 1 SO Tl A 3
K ST AT ARG B 40 405 R

S Ak IO S8 PR B 1 e A R Rl T
AR o FrE A% nT 5 3500 9 Sk R K - 3
1o 1 B R R 2R ) 2 A R A . R
SR B /INER 2RSS A0 LN /NG I R A AR 1 E A AR
Wi Z | [ E 3 0 MR S5, A0 P AR T R R K
e — ZR VA, T B A0 540, HE R T A 4
PRI 5 38 6 1 5, 3k S 358 495 3 2 a0 1 S
TR R L SOD &I M 48 1k B B T Y
fe b, B REALE bR B i 5L, O 4 40 M G sz 40 05, LA
T R W SR R BOK F BT, T MDA J2 A5 I

A B A 7=, FL B i SO T A B R B AR A R

HAE T W 2 WAL I 0K R
AHIF TR ip DUAE MEE 150 mg-kg ™', A 1

W,z 3 B, & )5 KB FBG, TG, TC,SCr,BUN &

24 h JREEA S EYY RS TIEWH, %Ikl

25 LT S — K I A s i A N W R e R R A A L

PR AT R 7 d SCHEIN T MO A 1

o3t A5 7 12 A0 IR R B X AR T T RE R 45, BLOF

AR AR RS A8, 3% BH 32 J7 1k ATl 3y 2 S R LB Bk i

ERRRL, B an 2y 12 A, SRR L, FR

B 45 5 2 T4 ) AR R 22 BRI FBG J 24 hJR

EKE BRI TG, TC,SCr, BUN /K, 3 7]

B H Ny, e WA 5% 22 IR T o B R i Sk

5 e P8 bR SCr, BUN, 24 h R % 1119 & 5 1T

Xof AR R B A PR AP VR T . WIS S, AR T AE

rhR) R RO B B, 3R W O S 5 BT B Y R

HOANTERSGUE N, A4 R R BRI R

B ZH Zrp SOD W S KA, 107 MDA & 58 389 5 1M 5%

77 VT A% 50 5 R WD G R AR P 4 4L MDA Y

i, 98 SOD WIS 7, B 78 7 22 B X HE IR 9

KB PRI 5 BT A AR AR OC
[ 5% 3]
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