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Abstract

Objective: To investigate the protective effect and mechanism of isoorientin on macrovascular
diseases in T2DM mice. Methods: Male C57BL/6] mice were randomly divided into normal control
group (NC group) and experimental group. Type 2 diabetic macroangiopathopathy model was es-
tablished by feeding high-fat diet (60%) and intrabitoneal injection of streptozotocin (STZ). Model
T2DM macrovascular disease mice were randomly divided into model group and isoorientin
treatment group. Isoorientin treatment group was divided into low, medium and high doses by
intraperitoneal injection of 10, 20 and 40 mg-kg-! respectively. Normal group and model group
were intraperitoneally injected with 0.5% sodium carboxymethyl cellulose. During the experi-
ment, the general condition of animals was observed and blood glucose was measured. After 8
weeks, the mice were sacrificed for thoracic aorta specimens. The pathological structure was ob-
served under light microscope, AGEs levels in vascular tissues were detected by ELisa, and mRNA
expression levels of RAGE, IL-6, P65, TNF-a and VCAM-1 were detected by RT-qPCR. Results: Com-
pared with the model control group, the endometrial thickening, elastic fiber fracture and foam
cell aggregation in isoorientin treatment groups were significantly reduced. Results: Compared
with the model control group, the isoorientin treatment groups random blood glucose decreased
significantly (F = 82.20, P < 0.001) and the concentration of AGEs in blood vessels decreased sig-
nificantly (F = 60.18, P < 0.001). Compared with the model congtrol group, the isoorientin treat-
ment groups also had significantin decreases in the expression levels of RAGE, IL-6, NF-kB p65,
TNF-a, and Vcam-1 in blood vessels (F = 68.05~1692, P < 0.01). Conclusion: Isoorientin can im-
prove diabetic macroangiopathy by inhibiting the inflammatory response.
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1. 5|8

H e &BRER i ERREEAT, BMASRCIX 46312, HAo 2 BIPERRE (Type 2 diabetes mellitus,
T2DM) 5 95%. KIMEH AL EA 2 BYRE PR = EEEBR A BRI [1], CHRRIE IR 75% T2DM & A6T 0

o WEPRIPT R I B 05 A2 32 B B R A 2 B OR AR AL (AS) AL N K D RERREAS 2] AS 5 L A R 40E
SE ARSI LA R R B AR BT A VIAH O [3] [4] [5] [6]. Z WU FER I, WEIRIIRAS T M B AL 2R X
W I(AGEs) 5 HZA(RAGE)45 4, 0% NF-«xB i, il IL-6. NF-«Bp65. VCAM-1. TNF-a %%
i Rl FRIA A I R A D) Be (7] (8] [9], TERIMERAL KA K e B0 EE, B2 H R (1SO)
JTRAET Z A YT, PR BB R B E R LAY . REVHTRI, EAERAR R & =48,
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AR JER 5 3 4 WA S W R ) IR AT S5 7 TH R — AR FH10] [11] [12] [13] [14], 1H/2 #5144 T2DM IR& T
FOENTF3RIE, R M R ThRE, MR ILRIE .

e EIRE SN, ABFFLLL T2DM /N RO AN R, BRI 720 520 T2DM 52 K I A2 1) O)
PR BT RENLE, 7 2553 S SC 2 B 77 A1 PR B F 2 (kS B B i o

2. SWMHMB SR
2.1. EEHH

SPF 2 C57BL/6J HEPE/NER 46 R, 4~5 F#E, REQ2S +3) g, WHYEEF LIS PHE ARG R A,
AEPEYF AT S SCXK (32) 2016-0006. FZEHR (A > 98%), MWHILF E R FECAEMRIEHIRAR; B
KA 2 (STZ) W H 3£ [E ) MedChe-m Express A 7 ; TRIzol 7= H 3£ [F Invitrogen 2 7] ;2 x Sybr Green gPCR
Mix 7' € Bk il a7 B T SR A=) TREA IR A E ;s PCR SR AT 91 W AL 5N & 4 KRR RHE
IR A R

2.2. SEWFE

2.2.1. EERAGMTFR
SPF ¢ C57BL/6J HEPE/N R0 FER TR, B 4~5 W, IEH RNE S PERR TR 1 BEAL 2 IR X R,

DA S e P 5 Ay 37 FUMSIZER A, DA B 60% (11 1o I Vi LI 97 o 4 J8 J5 i 4 5 YR/IN 7B STZ (30 mgkg ')
P, A RS I BE AL MR, IRE 2 K > 16.7 mmol- L™y 2 BUHE FRm /N R T . 4k 4k
ARMEFE 8 JH, ME/NER T2DM A R AR o Wi BRI /N R BEAL > A B HR A R S 21
R ISO KAIETMA., HRIETMA. mAETHA. WA 5 FLL 1SO 10, 20, 40 mg/(kg-d)
RN 6 2 o TF 5 o R RS AL o FR A 45 T R I v S S B R 5 /L IR PR AT 4 . DU BT 4R
TENEE 0 K, BRI, 28 &8GR, WHEE 2 AR 2 5l kB Ak A 4L, o
LT 4% 2 BB E, HARMEZ: RNA B EP & 41-80°C IIUKAR R AE -

2.2.2. HE e NEHFCREBLIER
M 4% Z FREBHIGE R M HAY, 2K, EWH. BiE. . Y. WA HIREZRY) H . HE
yueft, i, MoK, e, BioK. 3B BE, OudE T KRS KRR AL R I .

2.2.3. ELISA ¥ ME4HLH AGEs 7KF
BCA G MMAE HARAFEAHS &, STSLmEHELEHKRERN 0.1 g/L #HTMNE. ™% ELISA
R EBVED T, BWIMFEAR AGEs WE.

2.2.4. RT-qPCR MM LA H VCAM-1, RAGE, NF-kB p65, IL-6 5 TNF-a mRNA FiAKF

Trizol VAR HUM AT HZLE RNA, RFESE cDNA. HL2 ul ¢cDNA, DA p-actin NN Z, BT 5L ER
PCR X Bl BEFEM T 2 AL, HHIES A mED K, HEEEAREHS, TFEELZ S0
PHBONFRE AR o RS, b4 38 Je e th 26N, HEATARUE B0 HT, TF 5 mRNA A0 Rk & .
SIIFFI A 1.

23. Gt FAE

R A S e U, 3T SPSS23.0 TEL, % DUSHRME (PR ST, + R IR AT
B 7 (X s )&, Z A BRI B3R5 % 70 H1(One Way-ANOVA), 21 [A] 3 1 EE R H
Bonferroni (B)f 4. LA P <0.05 NZEFREFG IR L.
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Table 1. RT-qPCR primer sequences
%2 1. RT-qPCR 5|45 7%

e300 5174
Gene Primer sequece
RAGE Upstream primer F: 5’-CCACTGGAATTGTCGATGAGG-3’
Downstream primer R: 5’-CTCGGACTCGGTAGTTGGACT-3’
NF-«B 065 Upstream prime F: 5’-TTCCCTCAGAGCCAGCCCAGG-3’
P Downstream primer R: 5>-TAGCGGAATCGCATGCCCCG-3’
L6 Upstream prime F: 5’>-TAGTCCTTCCTACCCCAATTTCC-3’
Downstream primer R: 5’>-TTGGTCCTTAGCCACTCCTTC-3’
TNF Upstream prime F: 5’-CAGGCGGTGCCTATGTCTC-3’
@ Downstream primer R: 5’-CGATCACCCCGAAGTTCAGTAG-3’
VCAM-1 Upstream prime F: 5’-TTGGGAGCCTCAACGGTACT-3’
Downstream primer R: 5’-GCAATCGTTTTGTATTCAGGGGA-3’
p-actin Upstream prime F: 5>~ AGGGTGTGATGGTGGGAAT-3’
Downstream primer R: 5’-CTCGGTGAGCAGCACAGG-3’
3. R

3.1, NR—RRA MM ER R BEF T

IEH RN — BRSO R, XTSRS, BBA LR, BAMAIRE . HRFHANIRE
DA FIRE IR A2 BE, Wizh. IBSFAEIR, BEaE RYUKREYIEEIN. G55 R T A4 —BeR
BUB A G R AN R RR FE e, 1SO by il ity G i A o

HE Zetafa PSS IEH O IALN RS LS5 5288, ABOLHE, FIEJcH =, P UL faEs
VPSS s AR IR X AL I A T LR MR IR, SR LA e R ORI I I SR PN B A LA
5N BRI FAT; 180 Fia T 4R ILSGE, GH B4k NI RIE)E . HkE, 453
AL, I LGRS AR, Hh B IS R K A S R, R R MO RA L, AT R LK S
AR S B G RREE R, WO RESE R, PN EEs IR . A 1.

\ - a— - ‘ ( ,“ Q’
A: A, B: ISO f&FI=; C: ISO H5fll#; D: ISO &ifl=; E: XA

Figure 1. Comparison of histopathological changes in macrovascular (HE 400x%)
B 1. &4E /R IMERLLHFIBFIE (HE 400x)

3.2. /R INYER AGEs 7KFLEB

SEGHS 8 FH, AT HEZH MM KA I G HRAH R TR, 1SO IR, . R A I KT AR A
I LE R AR, 2R B ST U(F = 82.20, P < 0.001). H. ISO /EH S 7B AR . AR R4
AGEs W FEROEF A R E T &, ISOK. o A E A MK PR R A B3 P, Aot s
X(F =60.180, P < 0.001) .7 2.
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Table 2. Comparison of Glu and AGEs levels among five groups (x s )
2. BUAMAER AGEs KFELE (X £5)

45 B BEALILBE (mmol/L) AGEs ¥ ¥ (ug/ml)
NRCoupiGE el 9 4.53+£0.98 178.64 + 60.81
FETY %o R 4 9 32.78 £0.73" 1195.69 +97.73"

ISO 17 &4 9 29.63+2.6™ 749.03 +213.427*
ISO HiE4H 9 21.29+5.18" 496.92 +21.24""
ISO a4 10 14+ 647" 348.7 +77.38™*
F 82.20 60.18
P <0.001 <0.001

e SIERMREAMLIL, P <005 SHERXEAMLL, P <0.05.

3.3. HH/NRIMELELAH IL-6. P65, TNF-a. RAGE. VCAM-1 mRNA FiA7/KFEELHB:

HIEE X ARG, SR B2 1 41 2 2 AE R F- RAGE. VCAM-1. IL-6. TNF-a J NF-kB p65
mRNA ik &I 8IS SRR, ISO &l &+ W5/ R E 22 RAGE. VCAM-1.1L-6. TNF-a
J NF-kB p65 mRNA Fik /K0 ERFK, ZRA 5% E L(F = 68.05~1692, P <0.001), HFZr &R MIE
MERIEHEMHEE. k3.

Table 3. Comparison of inflammatory indexes of vascular tissue in mice of each group (x s )

3. JRENRMEBRRERAREEB(Y £5)

) RAGE NF-kB p65 IL-6 TNF-a VCAM-1
EH A 0.67 +0.07 0.01 +0.01 0.02+0.01 0.02+0.01 0.74 + 0.04
HERYZE 1.64+0.28" 1.03 £0.04" 1.07 £0.04" 1.07 £0.06" 1.33£0.06"
I1SO &&= 1.24 +0.03™ 0.38 +0.14™ 1.00 £ 0.00™ 1.00 £ 0.017 1.10 £ 0.02"
ISO 7= 1.07 +0.01™ 0.08 +0.03™ 0.33+0.05™ 0.50 +0.21™ 0.95+0.01™
ISO @iifl& 0.93 +0.01™ 0.02+0.01™ 0.12+0.05™ 0.13 +0.02" 0.90 +0.15™
I SEFHWIRAMEL, P<0.01; SHRHME, P<0.01,
4. Wi

Bl PRI K ALAE 3 38 2 RUHE PR 5 WA M AORE 2 —, HOREREERL R S K FERELL . BEE 2 HUhE
PRI R IR B AN T, ge b oG 7 T B 94H . T2DM ORI A5 A2 1 R ALY H T A+ 2 A
B SOE RN BRI FALRMAE . H AT Z A U B 75 3 (4 9 B DhRE AL, A PR K I
AR EI AN EZ, T RAE R B KRR IR IA T, BT TR KRB . Hilly
PR X W5 PR BT 2 B S KA BE AL TE R R i, RRER AT RENE . BCEMIA . Bk WM £ /2R
BRAEIGTT, TIEMIRA LT AGTT AS BIRA RO & BEAERTFUR R, 2 BURE R 8 b S s T 5t
W 1) 116 8 PADR S B P9 B D e SR 15T [16] [17] [18]5 FL % SR B i LA AT e 38 0 P K L 6 22 S8
TG, R PR I 5 A2 5 76 25T A O % SO A

B ) AGEs-RAGE B82S A2 I IR FUR 2 HOMLEI, 2@ AR IEI s i 2 2 RORE ML 4R
MREFGE B, AT R ZILAE N BT, e B BIR AR AL O TE B . I 45 R RIA 7 W8 B K L 9 A2
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AL TH IR T T . ORI (IR R B, AGEs 1ERERIR KM F RIE I R AR it 5 S B AR
ALE I 2 AR 6T LA Y B ThREF= AR E T S BUi L FITh RE 3, L AGEs-RAGE i&1%
AT RS R K MR SRR . AGEs J& T 2 ECRSZ AR, [ V2 AFAE T I P9 R 4H . #4840 i 55 2 Fh
MFIRTH, o RAGE #IA A2/ 5 AGEs (5 5 R Z k. RAGE | 201 T 2 AL T,
IEE GO FENUR M RIB AT EERKCE, (BERERP . R BIESMNEIRE T, Ril& AGEs KLY
Zi, SHIEERE. ERRRSHE T mEIAN AGEs 1% AGEs-RAGE 1%, # KRS N,
B OE TF NF-«B S5 i85 585, M IL-6. TNF-a. VCAM-1 25 &5 TIEE, (A3 26
IR OC B R AT B 22 0 RE DR AR R, I EE BB PN 28R OB, Sof ILAET P9 R =2 “ kTR 7, i ¢
UATEZEUL” IR T SR AL BT [ 19] [20] [21] [22].

FETEER, —MEERA G, JIZAEETHRES . EE., HRESMEY T, HRER
SRR BAARRRE. BiR. Pl ERESEDIRL13]. AW FUIE F 2L R T T2DM KILAE 38/N
PR, W ERHFT AGEs/RAGE/NF-xB BB . B 745 BB, 1SO T HiJa B9/ R P R . 45
FAI L « P S 498 JE 25 1 10, 40 159 381 B O 5 5 /N BRI A 20 2R AGEs 7K P LA & RAGEVCAM-1.1L-6.TNF-a.
NF-«kB p65 [MFRIAELRE NP < 0.01). VLA FZERZEATD 2 BURE R K A% 2 /N R 3 3k
AGEs &1 RAGE 3RiL, /> AGEs-RAGE M, #t— L4l NF-xB I FiFEcR R+ 1 RiA
B RAREI L, TS 2 FROBE PRI A R LB AR A 7R /)N BRI Bl o R R A o

i FRTR, ARPRER, SFEEE RIS T2DM K I % 28 /N B L5 k414! AGEs/RAGE/NF-«B i
P, Xt BB ARREAG )  A R FER B —E BRSNS 20 R R RO R T PRI R I AR
IE 7%, AR 2T HLHI K B 25907 I PR R SOR A IRAE R, W@ — Pt 5583, DRV IR
PRI FH B AT AT 1

E&UWH
Ll 7R 48 o ORI TR H (2015GSF118007)
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