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B A0 e R AR PR/ ST IR g 2 A G
TR 8% 2R A 5 10 B 1 R T

BB, 2R, FAL, ke, hEA, K
(1. REEHKF R AR, RF 300070; 2. R&FFEHHAFHLA, K& 300020;
3. RaFwdFER, K& 300100)

[(FE] B F A AR SR G5 PR /0 BT JE 7 25 00 A B e 5 32155 B A G 40 T R B 1 s i) 4R R L PR bl 1
FIBLE] . F7 ik bk BALB/ ¢ /B I s T 5% IR 14 14 3% (streptozocin, STZ) 60 mg-ke ™ #4555 d J& , ML B AR W 45 I 1t B 7K 5, LA
HESE 3 d 2 BB > 11,1 mmol - L™ A SR A5 Dbk o6 o B DR G /1N BB ML 43 oAy 0 780 200 0 98 4 499 Il 3 B AR L b s 3
AT B 10 B, 5 10 RIE# /MR %P m A AT 412 90 LT G A B 5 R 0. 093,0. 186,0.372 g-kg ' HEH L IE
B YRR R 21 DA S (A B ZE AR K B L2 TR 00 H s OB O B O I B B S AR AR DOt PCR ik G I T A 2 Uk
( glucokinase , GK ) , 7 %5 418 i J4 35 % 19 ( glucokinase regulatory protein, GKRP) , % % B % i % 14 -2 ( glucose transporter 2, GLUT-
2) 135 2 A K -1 (insulin growth factor-1,1GF-1) | JiE &% 2 52 /& FE #7-1 (insulin receptor substrate-1,IRS-1) , 5 & % 52 14 i 41 -2
(insulin receptor substrate-2 ,TRS-2) ik, &R 5EF AL, BRI /N RA T BREAT(P <0.01) , M A% 8 A& (P <0.01);
e 53 75 P B 0 e S 4 B S s ARBRAR N BEF R IF GK,GLUT2, IGF-1,IRS-1 I IRS-2 ik T % ,GKRP RikH &, 5
RS LY, 7 A R W 28 T Y 7 2 OB B B AR (P < 0..05) , JB 5 % H W] 4% £ ; GK, GLUT2, IGF-1,TRS-1 #1 TRS-2 & ik Th i,
GKRP ik T W, PRI AIVA T BOR B (P <0.05) o 4538 : T A M 0T B 2 WK L vb e 370 ik 35 8 7 8 B AIK STZ B IR s /s R il
WK, T RE 5 S8 P IE GK, GLUT2 ,IGF-1,IRS-1,1RS-1 ik , BRI GKRP 335 KAl 3 [k & F A= A 6
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[ Abstract ] Objective; To investigate the effects of flavonoids from Psidium guajava leaves on the
hepatic glucose metabolism and insulin signaling pathway in streptozotocin ( STZ) induced diabetic mice. Method :
Male BALB/c mice were injected with STZ (60 mg -kg ™', ip) for 5 consecutive days to generate diabetic model ,
which was indicated by fasting blood glucose concentration =11. 1 mmol -L " for 3 consecutive days. Diabetic mice
were randomly divided into model group and P. guajava leaves flavonoids low, medium and high-dose treatment
group, every group has 10 mice, the normal control with 10 mice was set. Flavonoids from P. guajava leaves was
administered intragastrically at 0. 093, 0.186, 0.372 g -kg71 -d™". After 2 weeks of administration, the fasting
blood glucose level and fasting weight were measured. In addition, the mice were euthanized and the number of
islets, pathological changes were observed. Real time fluorescence PCR was used to investigate the mRNA
expression of hepatic glucokinase ( GK) , glucokinase regulatory protein ( GKRP), glucose transporter protein 2

(GLUT2), insulin growth factor (IGF-1), insulin receptor substrate-1 (IRS-1) and insulin receptor substrate-2
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(IRS-2). Result; Compared with the diabetic mice, the blood glucose level decreased (P <0.05), the numbers
of islets, the hepatic mRNA expression of GK, GLUT2, IGF-1, IRS-1 and IRS-1 were increased significantly

increased (P <0.01) and the hepatic mRNA expression of GKRP in P. guajava leaves flavonoids groups was

decreased (P <0.01), the medium dose group showed the best action (P <0.05). Conclusion: Flavonoids

from P. guajava leaves has the hypoglycemic effect, and the metabolism is likely through the regulation of hepatic

glucose metabolic moleculars and insulin signaling pathway, and also the islet regenerating effects.

[ Key words |

Bl #E 2 LU Y AR AR TR 7 A B, A ko
JRJ% ( diabetes mellitus, DM) B35 A 83542 7. 48
2011 4F [ Brobl R e B (1IDF) 57 Kl dla , #8011 2011
AEABR DM A O3k 3. 66 12, it 2030 4,
AFRAMA DM B H AR R K F) 5.22 121, DM
JE H1 22 IR 5 A B LA A g R S R A 3R
ALPERI | AT PRI 2 2R 20 0 e o 1 | 2 ) 0 L i A 2
RS SR . 2 B0 DM DLBE & Z R 3, £k
By RN KRS 1 s 2 2 30Tz 1y E
FALSUM 2R B 1% " DM B W 4k s L i
o 2 8 = R U AN S A R R B MO . H R
VY B I AR 32 5% ] 22 11 i bRl 24 Bk 0 3R s AR IR
I 08 07 ¥ O S G W DR R R, (HLIX 6 24 ) A I 3 2
JC 8 B WG I ROR , BAFTE 2 R R, %45 05
FO IR B W B A PR AP VR o 3 AR I Psidium guajava
R IR AR B ALY o T AR TS s A
I BT B B BURE RO FE T (B HIL ) i A 2y
R AR5 5 0 WO U o 4 WA QO SR B R A5 5
H B AH OG0 B ML At D7 T P 3 A AR R I X AR
B9 /)N BRI AL ) S k) ke B 19 BR3P LT, Ay i B
LR M AEAE I PIL ) 42 AR 4 o
1 ##

1.1 zh¥ {@EHEM: BALB/c Fi/NER, SPF 2%, {&
20 ~22 g, W A EON R CEE R R R B
VA AP S ) S5 b L, B R IE S
SCXK-(7£)2009-0017, fa] % T Bt b 4 52 46 5 ) o
O (A A 70 U FR ), IR 20 ~ 25 C
/NELA H R K AROK .

1.2 K57 #EPRAEE K (STZ, C8H15N307, Sigma
], I ] pH 4. 4 Fr B R 22 b i I 1 5. 0
g L70) B RHEAIE ) M B 4K (FEE PR
Y2 26 RNA 2 B0 ) & ( TIANGEN 2+ ),
RevertAid First Strand ¢DNA Synthesis Kit, Maxima
SYBR Green/Fluorescein Qper Master Mix (2 x ),
H1 Thermo 2% ] $2 {1t .

1.3 {¢$8 105 Mt E = PCR {Y (Bio-RAD),

flavonoids of Psidium guajava; diabetes; liver; glucose metabolism

ND2000C %Y & f & #% @2 & 1 W & {X ( Thermo ) ,
ACCU-CHEK %' [C il 4 (18 % [Gi2 WA R A
A] ), DM4000B %Y % ¥ 4% (18 E Leica 24 #] ),
DM4000B 74 {5 R F2 A (fE[E Leica 24 H]) o
2 FiE
2.1 FHAMMEEER RS ®NE FAR
M Psidium guajava R EZH K% 2408 HIFE
o PRI A IE i, £ T Rl it £ B, aok U el H v 4
LA BE R, 0 B 5 LR TR 2 B Wl R v 4, 7%
BARFNE T R RN 4.5% o SR TR A I e DL
TR R VR AR I £, LR A o oo BE VL 500
nm 374K W O B AR AR 1] 05 R A AR 4 O
SR R 25%
2.2 STZ gk /D R Rl 2 28/ R 1k
A5 16 h, X H R 25 8 il 4% A& E, ip STZ (60
mg-kg ™) EER A TES, ELE S d, [ H KR K
Ko I, MEGC SRR B RSN O, DL SL
3 d RN EE > 11,1 mmol - L™" Jhpf b g A58 51
IR
2.3 FHAR R 4 250 B a0 E R AT
ST 30 T 2 A AR R OB A R A AR
(R 8 , I 6 SR 5C T 25 A0 1R A 3 5 v R e R
it 32 LA, A S 36 7 A AR I A R 3R T R R
WA I i vE AV R AR b o 3R 2H (0,093,
0.186,0.372 g-kg ' -d ™", # Y FH: 2 8.25,16.5,
33 g-kg ' ed ") TS 0.745,1.49,2.98 g BFH 4
S TARFR 50 mL 2808 K v, B K B 1T 2 5 TR
5] ,ig BN 25 mL-kg ™',
2.4 W sy RALBE KM bR 5 A /)N BB AL 43
S KE DR LAY ZH (DM 7 A AR S B R L
FIIRIT 4L, B4 10 H, [A] A 55 B 10 5 i 5 A
BALB/c /NRAEIE R 4 o F A 1 i 5 B\ i6 97 4 5
H 4 ig 25 mL-kg ™', @4 2 Ji ., HERIZH FIIE % 4
/N g SEIRFRZRR K o
2.5 UNRUBCIM A BEIN E O ORIREGE 255 1 h, 35 R
JFE e A (SN o B K SR R M A BE /N R
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I, B HUBE R BT ZH 2
2.6 NRURBEIMEE  BRARAZUE T 4% i
HIEE (pH 7.2) ¥ WP I A2 24 h, WORLBEK L 3] )
A, JREES pm, FOMLHE Be@, B R Rt BEE .
2.7 P MEA A AEACH SRS R T MO T
mRNA FIKAGI WIS B B 8 T, SR 3h 4 4
ZUE RNA 2 U7 & $2 HUE RNA, iy Thermo 7% 7]
& it RevertAid First Strand c¢DNA Synthesis Kit,
Maxima SYBR Green/Fluorescein Qper Master Mix
(2X), LL Bio-rad %¢5 PCR (I %E 4% F& N 3% 34 1§
O, T I M A5 B 3 R L R B Ce |, AR XS E
LR S AR HR RN G fd - &1
FEAH N Z 2 A (beta actin) {9 Ct {8, 135 ACt, ]I
ACt = Ct gy — Ctyysyp s FHALBRZH (G ACE - 55 1 4H
ACt /¥ fH, 3 F AAC, B AACt =
ACt,
05 A A R I Rk B mRNA A A X
LA =27 GIIF A WL 1, PCR R 4
TFL 2,

x1 319F3

Table 1 Sequence of primer

— ACt; 50

Primer 44 FR JEH (510 3")
mouGcek F CTGGGCTACTTCTGCTTTGG
mouGcek R TCCATCCTGGCTCTGTCATC

mouGlut2 F GAGGAACTGAGGATGTCACCA

mouGlut2 R GAGGATGGGCTGTCGGTAAT
mouGcekr F CAGACCCTCGGTATCATCG
mouGcekr R TGGCAGAACAGAAGTCAGGA
moulGF-1 F TGTCAAGTCCAGAGAGGAAGC
moulGF-1 R CAGGGTGGTGAGTTTGTGTG
moulRS-1 F CAAGACGCTCCAGTGAGGAT

moulRS-1 R TCATTCTGCTGTGATGTCCA

moulRS-2 F TGACTTTGGTGAGGCAGGTA

moulRS-2 R CCAGGGATGAAGCAGGACTA

%2 PCREM&EH
Table 2 Conditions of PCR reaction

5 TR/ I f8] /s A FR IR H /K
AR P 95 600 1
AR 95 15 45
1Bk 60 60 45

2.8 Ziitepabs R SPSS 19.0 Hf 0 #4745
Jheg b B R DL & o+ s F2oR, 4 1) 0 BOHE (8
- 168 -

BN R T7 2500 05 1, LU SR TSI 3K 07 28 20, T
A s L3R Y LSD- K546 . P <0.05 22 A
Gt

3 #R

3.1 A A B e EOC B PR /N SRR T I
BERSZIR 3 3 I, IR RO MR 4L/ fUMR T 4 A
PER K RS, 5 15 5 4/ BRULE B D B A4
HIA R (P <0.01) s FAMM LIS 14 d
Ja /N BB PR E A BN, SRR AL IR, 25 e B
BEE(P <0.01) o K4 A1, i KL5 w2
T, SIEW AR, 25 BARFEME(P <0.01),
YT AL/ B A OB ] 2 R R R R R R, S
BRI L, 25 5 A Gt B (P <0.05), it
A UL T A AR B AT STZ 8 SR /N BB A W
F 3 L 1 3, v 790 ik 2 R B B o

x3 ERWNERA/HRENRMEEEL(x+5,n=10)

Table 3 Changes in body weight of mice before and after

administration of weight change(x +s,n =10)

I & /g
45 » — —
/g kg T A 1A S BIT IR
EH# - 17.78 £0.20  18.82+0.59  24.02 +0.67
1oAY - 18.48 £0.73  15.06 £0.79" 13.90 +0. 86"
FOM 0.093  17.86+0.51  14.37 +0.63> 14.46 0. 37
AT 0.186 19.16+0.16  14.75 +0.45% 15.00 £0. 182

0.372 18.54+0.23  14.62 £0.24% 15.23 +0.21%

L SIEWA LR P <0.01; SHAH LE P <0.01,

x4 BEEWERAHGENMROMBEENL (v £5,n=10)
Table 4 Changes in blood glucose of mice before and after

modeling and after administration(x +s,n =10)

7l 1A /mmol - L ™!
ﬂ;{%u -1 NTNRVIN s
/g kg TR RS WY A
EH - 3.63 %0.36 5.78 £0. 83 4.37 +0.74
Rl - 3.75+0.63  16.60 +0.65" 12.16 £0.55"

FAO 0.093 3.42+0.34  15.21 £0.35  12.03 +0.34
A TR 0.186 3.65+0.48  14.78 +0.42 6.55 £0.98%
0.372  3.57+0.42 15.32+0.24 9.87 +0.25

B HIEWA R P<0.01; 5HMA KDY P <0.05(FS
i) o
3.2 BREHZURIFEIE IR A/ RS 2 B
WS , 8BS s WA R Z 6, 5 R E A5
WA LB IE T (AN 1A 7Sk R ) (HE R %,
AR AE A1 73 WA BT v Y B 5, AR 22 IR I I AT A1 5 SR I
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PR TR A AR B 5T 0 A B P 0 A L, R R
oy, ghEamph ke (WL 1A) o SIEWAAM T, DM
/N B B R D, e AR 2 40, TR S A
U] 5 [ 155 P9 300 200 i 1O 9 2 8 - 4 i e s 0
AR, BESE A% 18 4 S T R, A L8 DX

[V BRAE A, /N JA AT RAE A IR (LT 1B) . 5
DM BRI L, IR AR P RCR AR (UL 1C)
HR R G 2 /0N B 2 5 T A, T P 4 i
Bom AT 2, Z A IRRHGE (ILE 1D) 5w fl i
ANnrp Rl BOR B (WA 1E) .

ACTER 4B BRI AL C. G AR B #HR 0. 093 g-kg ™' ;D. FH A MM B # 7 0. 186 g-kg ™' sE. T4 M0 A4 ¥R 0. 372 g-kg ™

B1 SHRDREAKNENE(HE, x100)
Fig.1 Each group of islet histological observation( HE, x 100)

3.3 AN U IE G 25 0510 S 5 R A5 5 T
Fik WS PR, 5 IEH AN BN BUF
fEZ0 40 GK,GLUT2, IGF-1,IRS-1 il IRS-2 # ik i %
B (P <0.01), GKRP %3k B F+ 5 (P <0.01),

A1 o R B s AR R SRR A L, GK,
GLUT2,IGF-1,IRS-1 il IRS-2 Fik A FF & 4 a3,
GKRP Rk A AL AT G 125 22 =5 il
HAOR W%, 2R BAGIH ¥ E X (P<0.05),

x5 FHEHMRFEFEERERRERRESSF mRNA B REKTFE (2 £5,0=10)

Table 5 Hepatic glucose metabolism and insulin signaling molecule mRNA expression levels of each group of mice(x £s,n=10)

7l mRNA %3k KT
205
/g kg™ GK/B-action GKRP/B-action GLUT2/B-action IRS-1/B-action IRS-2/B-action IGF-1/B-action
EH - 1.088 +0.214 1.002 0. 107 0.978 =0.264 1.070 0. 058 0.990 =0. 101 1.094 £0.070
15 - 0.572 £0.035"  1.598 +0.018"  0.384 £0.064"  0.762 +0.161" 0.332+0.163"  0.341 £0.079"
T AR S 0.093 0.583 £0.059 1.472 +0.024 0.403 £0.025 0.794 £0.038 0.405 £0.021 0.357 £0.037

0.186 0.778 £0.084%  1.202 +£0.670%

0.372 0.642 +0.036 1.425 £0.340

0.685 +0.264>

0.452 £0.037

1.319 £0.408%  0.819 £0.157%  0.848 +0.078%

0.824 £0.038 0.472 £0.037 0.473 £0.052

4 itig

TEAR Z E R MM X, A 2 AE h—Fi g 4
R I) 25 40 ISR 397 DM RIIE VS S ) &% A i nt
D M T S8 N PG b X, IR ) 0 A TG &

F PR M X FE TR AR TG KR R A A X

WA WA N T O BN 25 B 5 O W R A

- HA WA R RE T . AR DM /) R

AR 5, 1B 0 A 1 W1 S 05 B AL, X RIAR £ 4R 58 A
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WL T A B O AR B R
20 /N BRI ) R AIG, TR A A AR K s, 5 R AL X
R S 2 2 5 v VKGR o Lt R R R B AT B
H AHJER B . U W A R R R B ) A
I B WYt B A D 3 T DA ke R A5 A 440

JHF I s 24 <5 A 008 R A o A 15 O il 9 2 AR
B EAERE RS K i AR R A A
WEWE ( glucokinase , GK) J& O 4 I8l (19 — Fh 53 1
ity , T b 2 B 2 B 6~ TR AR A0 5 R Uk
AT A (GCKR) Z W S Z i b1, g5 GK
g A MM G & R . GLUT2 2 — %4 G2
EIREER I B 11, T2 A AE T A A0 M R L
AEPRAE R A AT 4 GLUT2 ¥yt A,
5 GK IL[R]JE 1 i 2 0 Jk 52 4 , 15 1B 5 R 09 5 i
Hyuw . IGF-1 BEARAE “ A KN 7 — Pl e
T ESRBREMNZREAD T, FEI
FE A2 A I 5 JBR 5 R 2K (IR) 2 JE 3 35 & 5 il
B E A S E A, ERIE S, AT A
IRST A1 IRS2 W& Ak, 4k i 412 2 A 105 L 3 1) P 4 2
TP R I, DT B IR It o 5 1 0 B
20 L #, BRI 4] GK, GLUT2, IGF-1, IRS-1 f1 IRS-2
LN B Kk B R B, GKRP iy 235 TF i, s 7w,
SRR E 3 . TR R R R U 3 A
FIEIJRIT 45 DM B2 H ¢, GK, GLUT2, IGF-1,
IRS-1 FI TRS-2 K& [5] iy 32 35 B 38 i, GKRP (%) & 3k %
1%, LA o 2 551 s 280 B, U D 3 A AR R R T LA
WA AR 440 GK, GLUT2, IGF-1,IRS-1 F1 IRS-2
FIk  BEAL GKRP 1Y 3 1K Ofe ] 2 ) % W% 09 2 1 5
R S A=

Fe AR AR Sy R TR) AR ORI gErh 2
IR DR IR IR IT PO 2 IF kAl ok T A . A
2 7 0 3 b A 38 A% R [ AR DM /N BRUAY 1l b, 4n
TR E B 241 M 19 & 22 43 0 L 300 o /0N i T 20 R 7 2 i s
KL A 20 2 %) A A R 0 A A R R R i — 2P
oE
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