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Influence of Mori Folium Total Flavonoid on g-cells
in Rats with Type-2 Diabetic Mellitus

MU Xiao-yan', LI Xian-jia*"
(1. Second Affiliated Hospital of Luohe Medical College, Luohe 462300, China;
2. Luohe Medical College, Luohe 462002, China)

[ Abstract ] Objective: To explore the effect of Mori Folium total flavonoid ( MFTF) on B-cells in rats
with type-2 diabetic mellitus (T2DM ). Method: The rat T2DM model was replicated by streptozotocin ( STZ,
30 mg -kg ' body weight) injection, the modeling rats were randomly divided into five group, the model group,
the MFTF (50, 100, 150 mg -kg ') groups and rosiglitazone (1.8 mg -kg ') group. 10 normal rats were taken
control group. The treatment groups were orally administered once per day, model group was orally administered
with distilled water. After treatment for 5 week, fasting blood glucose (FBG) and insulin (FINS) level in serum
were estimated. Malondialdehyde ( MDA ) content, superoxide dismutase ( SOD) and glutathione peroxidase
(GSH-Px) activity in pancreatic tissue were measured. The expression of Bel-2/Bax in islet tissue was examined
by using immunohistochemistry. The pancreatic islet 8 cell apoptosis was detected by TUNEL. Result: MFTF could
decrease MDA level significantly and increase SOD, GSH-Px level in pancreatic tissue (P <0.05-P <0.01),
increase the levels of Bcl-2 expression and decrease the expression of Bax protein significantly (P < 0.05-P <

0.01). Decrease pancreatic B-cell apoptosis (P <0.05-P <0.01), decrease the level of glucose, insulin and
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insulin resistance index (P <0.05-P <0.01), especiallythe high dose group (150 mg -kg ') showed a best

action. Conclusion;: MFTF can improve insulin resistance and resists oxidative stress reaction and decrease

apoptosis of pancreatic islet 8 cell.
[ Key words |

injury; apoptosis

2 AU PR (type 2 diabetes mellitus, T2DM ) £
AR A 188 28 8L R 4 s, mT I R B LB R O i
ARSI R E o PR YA H S 2 A
FHPUR TR 2 BB R R AEMAEEHF R, D
BTG o oBE v B SRR R S BB B4
A AL AE B AN A3 WA R K 3R A D8 I R A i A
g OB WA AW U i 1 T ) 1
B, F B R ELAT T BR LA R B PRR B Ak
SEPEF . AW ST LK L T2DM K BB 8 3 9%
Pi IR 20 AL I SR bR S B B A T Y R
), I %k 0T B A AL AT ok TR .

1 ##
1.1 Y {2 Wistar HEPE KR 60 B (& 180 ~
200 g, 1S N K 2 5256 2 4 o B 43 VR T HIE S
SCXK (#)2010-0001
1.2 255 Rk F M B 85 ( Mori Folium total
flavonoid , TFMF ) , 7K $2 5, 2l FF 87 % , H {2 ] £ 2% 1
LR ER RIR ) L 06 & R At (L5 20100312) 5
HENRAA R (STZ) W H 36 [E Sigma 24w 5 24 571 il
F (rosiglitazone tablets, RT, it 5 100911 ) , I B K #B
f ity 1 25 A BN W) 5 23 I8 6% (FBG) 8 A Ak Wik £k
fiti (SOD) , 7% e H Ak i 40 Ak ¥ i ( GSH-Px ) , P9 — [
( MDA ) ( #t = 20100509, 20100812, 20100727,
20100419) , I 7 ok 71 & 4 W B pe 5t @ A Y TR
WEFEIT 5 [ 1] B 0 R (ISN) Jilt S % 988 43 #7 25 & (B
L H LS 20100123 ) 1 [ b5 B SE AR A P ER
A BR2A 7 5 Bel 2, Bax fu i 241 4k Y a3 7] & , TUNEL
g Mg 94 T KK R & (it 5 100301, 100308,
100523 ) ¥y [ 18 A48 A 5] 5 HoAth 370 34k 43 #Hr 4l
1.3 {Y#% Mias-2000 EG 5T R G (U1 K25
JEEHAT ey A7 FR 22 B ), Olympus BXS0 #4512 i i
Bi ( HZA Olympus 24w ) , SN-695A Y il S5 f 2% -]
AL (BT BB A S BT H SRR —T ) .
2 Hik
2.1 shim R E S M oardl REREBETE 1A,
BEAILE B 10 K B R 1 5 0T 820, 35 3 1) k) i
I o HARM 50 H B b & i (10% %% il , 20 % i
W5, 1% IR EL, 2. 5% AR [ B 66. 5% & A 4w k) ]
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BHESR MR 6 S, 447 1 Pk ip 85 R4 1 % 30
mg-kg ' (L) pH 4.2 [ 0. 1 mmol-L ™" # ik 22 vh
Jic i 0. 25% e BE ) , X B 40 ip AF 5 A1AY 0. 1 mmol -
L' AR 22 vh , 72 h R e K BT 0 o B 2 i
I > 17.0 mmol - L™" Ayt B 2y o Hf AR K B
MLAr R 5 4l BV . 455 0 4, & i 8 36 97 4l ( TFMF
A ARFI A PR R SR ), PRSI,
2H 10 2o Sk e ER A s 0] 4 A2 A 51
HA 5 ig 4525 50,100,150,1.8 mg-kg ' -d ' F &,
H5E TR 21 R E B X RRAT g AH AR B () 28 18 K 2L T
s .
2.2 W R ig 12 h,2% G L2 ip BRI,
HIR FIE B 1,3 500 r-min "' &0 5 min, 25 M3, - 20
CUHA . BWERMA21,0.01% PBS sk 2 W, & 4
FHWLZEME K 1 SHF S s 20 4149 %% ,3 000 1+ min ™' &
L 10 min, B IE WA o 3B AR 20 2L 4% 2 5
R v 1, 5
2.3 AAbdEARkT I 4 BRSO BH A I A i v
o FBG JK-F A FINS 36 4, I 158 e B 3= IR U 46 20
[ e 5 R HikHi 96 B (HOMA-IR ) = =5 Ji Ifil 4% ( FBG,
mmol-L™") x &S HIESLE (FIN,mU-L ") /22.5],
TR Fe JE U BH 5 0 a2 JR AR 21 21 SOD, GSH-Px, MDA
2.4 Bel-2,Bax #E A F 40 B IR 4 218 AR A
GBS (4 wm JB) iz 4 4 SABC ¥4 K
DAB & R G K5l Bel-2, Bax £ 1 B 3k, Bl AL %
B 15 ASHLEF T 200 A5 BB NS, BR 43 B R 48
ST R IAE AL, ST R PE R
2.5 RS B AN TR oK AR AL BUE R A
AL S (4 o JE) | R i 5 S A% W A R ik 11
Fric ik (TUNEL ) I fe 9 404k ik A ac 8 T A R 5 B
A, B X BB ML IE B 15 S AT 400 £ B3R
TAREE B SR AR A A AR A R T A R
BB A, BB 5 B R S8 B g it TR B4 i [
P

BPE (AL) =B 40 e 8 1%/ 40 L 3. %K x 100%
2.6 HiitFdriE R SPSS 15,0 Bk xf £ s i
b BB L & 5 £om T ESORE R H X K,
TR FORER A ¢ K80, P <0.05 A G 2= L,
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3 £8
3.1 fbE, R R R RACPUE B B ik R
2§ FBG,FINS, HOMA-IR B &} 5 T 1E % % Ba4H (P <

0.01) , %2 /R W IR 9 2 P 155 B e 57 . TFMF fig [ {I%
FBG,FINS, HOMA-IR, J H: DA E A /E I 8, 5
BRI LA 2 R A Gt FE X (P <0.01), H 5%
& 20 B 2 /R AE Y, W& 1,

*1 RMZEI T2DM X R FBG,
INS, HOMA-IR (B0 (% 5,1 =10)

R FBG FINS
4 HOMA-IR
/mg-kg™"  /mmol-L ™' /mU-L~!
1EH X R - 5.17£0.212  23.39 2. 479 5.41 0. 587
Hig - 24.55+2.49  31.12+1.81  34.99 +0.87
B A% 5 1.8 11.33 £1.27%  24.28 +2.26”  12.31 +0.64%
TFMF 50 17.56 £1.75"  29.11 1. 78" 22.81 +0.71"
100 14.39 +1.47"  27.35+1. 93" 17.51 £0.59"
150 12.51 1. 41 25.33 2. 177 14.11 0. 52%

L SBA E P<0.05,7 P<0.01(£2~3 ),

3.2 KAKRBARAZI5% H SOD, MDA, GSH-Px
754k AERIZ] MDA W] & T 1E % %t 841, SOD,
GSH-Px B Ik F 1E & X} B4 (P <0.01) , TFMF 4]
REFE AT MDA, Ft 5 SOD, GSH-Px, Jt L i 77 42 2 4
M, SR IR E R A G E X (P <0.01),
H 5 %0 4% 5 A 204 FHAH 4, WL 2,

%2 BEMAEMIT T2DM X RAEK AL SOD,
MDA ,GSH-Px B &M (% +s,n=10)

- Gl MDA SOD GSH-Px
/mg-kg™" /nmol-mL ! /U-ml ™! /U-mL ™!
TE X R - 4.19 £0. 467 88.21 +8. 16* 649.41 =71. 297
Y - 8.49 +0.72 57.48 £5.27  479.39 +68.26
A% 5 1.8 5.71 £0. 51 75.31 =5. 83% 610.25 +57. 31¥
TFMF 50 7.63 £0. 63" 62.35 £6. 29" 523.44 +63. 38"
100 6.49 +0. 74" 68.27 £6. 347 571.45 +58.57"
150 5.79 £0. 757 72.48 £5. 62% 611.35 £62.44%

3.3 KBB4 4 Bel-2/Bax & 2 B 41 JH T
MRk RERLZE AR 41 4P Bel-2 ik /K B AR
FIEH XA, Bax £k KCF M40 TR 0 & &
TIE# AL (P <0.01) , TEMF 4 A8 T &5 B i 2
41 Bel-2 F ik K, A% Bax 33k A FE HI 40 i 7 T
RO s R R AEHWA R (P <0.0530.01), H
5 RT AAEHIAHY, W3 3,

®3 RMBEMX T2DM KRR AR Bel-2,

Bax RIES g HFATHIEIE (25,0 =10) %
7l i PR M 2R
21 5 AT
/mg-kg ! Bel-2 Bax
E K% R - 8.37 £1.95% 0.53 £0.09% 0.31=20.11%
[ - 24.53£5.32  0.22+0.13  0.61+0.19
% k& 5 I 1.8  11.35£4.63% 0.46 +0.10> 0.41 +0.17"
TFMF 50 19.52£4.39  0.31+0.15 0.59+0.16
100 15.74 £4.57"  0.39 £0.13" 0.52+0.15
150 12.56 +4.64% 0.41 +0.17% 0.39 0. 12"

4 itig

[ &5 2 HRPU R 5 B 241 M Tl e A2 B & T2DM 7
AN e A B R BRI AR 0 A A R AR
RO B v iRk IR T 7 A AR v e 2 I
i T R R R R AL BE B A e, N
ROS 7K VA8 4k, Lb e g0k, ey IR S v I A AT 7% 5 41
A I ORI 9 E N, 75 % e B A M iR B 4 L5 | R TR
5 B AN A B AP T, AT B R RS
B A0 U TR 2 U S B A0 i B e
R AN R S R b

S R R AR ) 1B R A i T AR Ak AR B RE T
i A LY (LPO) , LPO 1] 4y ff 7= 4= MDA, SOD A
GSH-Px J&: #4285 1 1 ph 5 9 38 JU50 , ] 40 4 B o
HEAR N, BT B 4l Ay SOD A1 GSH-Px
FE RN, 2 B b ] LR, S
O, A R, K BRUBE R 41 4 SOD, GSH-
Px #21E # % B 20 W B [ 1%, MDA %58 1F % %t 8 4 1A
Y, PR AT A R R R 2 2 A AL R OK T T
L PR ORI R ) R RE

vk B ROS i T 5 PRRIT 0 T R R Ak
i, oA SRR B RS, R R BT T 3L A Bel2 3
W5, E PR T Bax 23K, i SR AT g T
AR ARSI WOR B R R R BB B 4N i
Bel-2 F R A KF T B, Bax 8 1 Rk KF T+,
2 HE 9 T B G I, T fE 2 B PR e K B Bel-2/Bax i
A, s AR T R A

S5 M rp B R 2 Ak G ) B A A ) e IR B
MG TR A AT SRR, R R
i) f % ARG M £ 28 55 o R 5 2R KB 4 B, d BH B
SRR/ e EARIT) e S O R SO N 3 (S
FH T 2R AR B pR K o [ B 5% v S 8 I 44 5 e
iR 141 SOD, GSH-Px i 77 (&% MDA & &, &I %
R B E AP AR T R A B BRI B A
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[(FZE] BTSSR G 55 E IR AR L . 73 6 /N BLA3 O S8 i B D o IR ) e 2 ( 5% R i
1,0.4 g-kg™") LERZA 2G40 (UBR 3 g-kg™") (B Xk R 41 AN IE 3 % R4 (0. 9% /A BRER /K ) , 425 14 d J& /) Bt AT 6 5 ) o it
VRSG5 (IR E X REZE A0 ) |, SR il 43 25 I3 , 0 8 55 98 55 A DR B 2B A8 A, i AR Ah B R B B S 0 K/ BRUF A 2U0R i B L
T F R EA BT A A TS B A B AR ST . BER T BI T BR AL A, /N BRLA 24 SR B S 6 R Ui Dk N TR K (P <
0.05 & P <0.01), Ifit 7% LT AR R e B2 AR, 9 R A A il 32 B3k (P < 0.05 B¢ P <0.01), &5if: 0t 0 80 = A g%
55 HER A d N BT A BT A AR IE v P ST R8O S EGR M A B AV R AR AR G
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Anti-fatigue Effect and Mechanism of Flavonoids from Mori Folium

MA Xiang-gian'~ , HU Ying’
(1. Physical Education Institute, Qinhuangdao 066004, China;
2. Educational Administration Office, Yanshan University, Qinhuangdao 066004, China)
[ Abstract | Objective: To study the anti-fatigue effect of flavonoids from Mori Folium and discuss its

mechanism. Method: Male Kunming mice were randomly divided into groups of flavonoids group (0.4, lg-kg™'
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