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Construction and evaluation of diabetic atherosclerosis model in LDLR™™ mice in-
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[ ABSTRACT] Aim To construct a diabetic atherosclerosis mouse model and study the pathological characteristics of
diabetic atherosclerosis. Methods Fifty 8-week-old male LDLR™™ mice were fed with standard diet for 2 weeks and
then changed to high-fat diet, they were randomly divided into two groups.  The diabetic atherosclerosis group was given
intraperitoneal injection of low dose streptozotocin (STZ) for 5 days continuouly to establish the model, and the atheroscle-
rosis group was given citrate buffer injection at the same time. The body mass, blood glucose and blood lipids of the mice

in the two groups were detected for many times. At the age of 23 weeks, the mice were euthanized after glucose tolerance

[WHBH]  2024-06-04 [fEEBH#]  2024-07-23

[(EE£THE] HEZRARRAEEEE FIH (81970282) ;7 & T lh R T & £ RHE 1R H (QDZDZK-2022008 )

[MEEEN] L, WA, B, 55 G5 & iR 5 0 Bk S A AL | s ks B R Ak & A= & R HIL I B Bl 3 0F 5T, E-mail .
wanglisdu@ 163. com, JHIFVEEIMNE, P, EVREEIT , 32 A B Kok R 8 AL AR SCHL T 5T, E-mail : sunhuigl@ 163. com,,



986

ISSN 1007-3949 Chin J Arterioscler, Vol. 32 ,No. 11,2024

test. HE staining and oil red O staining were used to detect the gross and aortic root atherosclerosis, immunohistochemical
staining was used to detect CD4, a-smooth muscle actin («-SMA ), EGF-like module-containing mucin-like hormone re-
ceptor-like 1 (EMRI) , monocyte chemotactic protein-1 (MCP-1), NOD-like receptor protein 3 (NLRP3), vascular cell
adhesion molecule-1 ( VCAM-1) , matrix metalloproteinase-2 (MMP-2) and tissue inhibitor of metalloproteinase-1 (TIMP-1) ,
Western blot was used to detect a-SMA, CD4, tumor necrosis factor-a ( TNF-a), NLPR3, intercellular adhesion
molecule-1 (ICAM-1), and type [ and I collagen. Results

decreased, the levels of total cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (LDLC) increased,

Compared with the atherosclerosis group, the body mass

and the levels of high density lipoprotein cholesterol (HDLC) decreased (P<0.035) in the diabetic atherosclerosis group.
Compared with the atherosclerosis group, the distribution of atherosclerotic plaques was diffuse and the area was increased in
the diabetic atherosclerosis group, and the contents of lipids, T cells, macrophages, smooth muscle cells, type I and IlI colla-
gen were increased (P<0.05) ; the protein levels of TNF-a, MCP-1, MMP-2, NLRP3, ICAM-1 and VCAM-1 in vascular
tissues were increased, while the content of TIMP-1 were decreased and MMP2/TIMP-1 were increased (P<0.05).
Conclusions L.DLR™™ mouse model of diabetic atherosclerosis can be successfully established by STZ induction combined
with high-fat diet, which can reflect the plaque composition and inflammatory characteristics of diabetes promoting atheroscle-

It can be used as a relatively ideal pathological model for the study of diabetic macroangiopathy.
high-fat diet; LDLR™" mice

rosis.
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Figure 1. Comparison of body mass, blood glucose and lipid levels, and glucose tolerance in mice(n=5)
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Figure 2. Pathological staining of atherosclerotic plaques in mice(n=9)
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Figure 3. Comparison of atherosclerotic lesions and plaque stability(n=38)
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Figure 5. Comparison of collagen metabolism factor content(n=6)
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/NFIER Y STZ 755 AT RE AT & 2 UM IR s 152 784 11
SP=
A5 K LDLR /N4 T/l i STZ 5%
KA R IR E MRS VA ILAE R DMAs B8 DIASY
BWEIRIRNE As ML, BFFT4S A8, LT As 41,
DMAs 41/ BT 0 OR R 38 8 4) 1t o8 7K ST, i S
BEZ W, MRS LM N TC LDLC TG & F+ i,
Hrr Ll LDLC Fhm o 3, 7565 A 2K As LIRS A2
P M PR AU i A T AR I )

TE As BEPUN A R i B RGE— B &
BERMERT TR R [ R 2 — A8 M 4 i
PRI , RAE A AT RE & 3 22 8] B AH 28 8L O i
2SR As RPN B B N B 40 R AR S R
R B J7 245040 . 24 P R 240 L R 4% A D 1R 7 3]
i EAE K RAE 40 MCP-1, A A %
8 ICAM-1,VCAM-1 TNF-ou == 34 i, #4 4k ik 0 21
RN SRAZ AU, J5 5 9 B A0 i 25 )5 1 Sl ik
PERE, EFRIK VCAM-1 Al ICAM-1 £2 348 0 40 i
HEGH S BOR E 0 E0 2H MFE B P rp B AT 4
INBEH g ARG EPEN ) EMRI 2 —Fl s B s 34k
B G & B ERSZ AR, AT Ry /)N B 05 48 Jf 1) b 7
MR K B, DMAs ZH/INER As BEH 3 A1 R 18 HL 1 AR
Hehn, Horb g T 408 EREAR A S LR B R A
W4 TNF-a \MCP-1 ICAM-1, VCAM-1 % % i
P2kt in, $/R STZ B FEA mAEETE T LD-
LR7/NRKIMAE As 3R F2 B in s, 40l 1
RS TR e fd As 372

AT G888 G0 2 K 22 002 ) %o e e w4 5 1
WO Y AL A AR R R 27
(‘pattern recognition receptor, PRR) 7 LLR J1] H i
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PRS2 40 20 MR8 43, AT 5 S — R 9] 4 S5
I, NOD #3Z 4K (NOD-like receptor, NLR) & H Hif
EL A BRI PO 2 [ A e 2 1R PRR KR L 2 —,
NLRP3 5 T-AH SCBE £ A 25 [ (apoptosis-associated
speck protein with a Caspase activation and recruitment
domain, ASC) F1 Caspase-1 3L [&] 44 ml,— Fl 20 g [N &2
B A, B NLRP3 44 /MA™', NLRP3 &
RE/IMAA T 09 R AE FIAE T 7E N Dy g i rh ol %5
SEHEAE IR AR SE & L, DMAs 41 As BE bk oh
NLRP3 S B E TR, RS 5 T DMAs 19K 4E
R AHHBARYE FIALH A Frib ot A TR e
RSB th AT AR R

JRE AR S TE R W T B As BB 119 3 i v
A AR, 76 As BRI, o 1Y 0 440
PIERiE 22 Fh S PR -5 10 I A4 R | O3 A R o 46 I 2
[/ ( matrix metalloproteinase, MMP) , MMP A LL[%
fifk SRELRAE D A0k T v 1) I DT 4, S B e R
HR A AR B, I R WT SR, As By B BESR
MMP-9 /K 7 3 &5, H 5 As BE B 5 #i#k 52 i AR
P MMP-2 = Al ApoE ™ /NER As BEHUG
I, MMP 35 M AT DA 4 ) 28 i 2 2000 il
3| (tissue inhibitor of metalloproteinase, TIMP ) JiT #1i
i, MMP 5 TIMP 2 [1] (¥ - i e 5 T 2 11 K e 19
WA, DRV, TIMP-1 fELF 4EBEH b Rk B 3% -
T TIMP-1 FYZIR B I3 T As BEHREE TRy
Wi ARBFSE & B, DMAs 41/ 440 1
AU A 5 e 1, 32 2 kAR R B MMP-2
oW E N 2, TIMP-1 & & W >, MMP-2/
TIMP-1 Hoff 3 T, MMP-2 il TIMP-1 5 71
BEBRIE /NI 5 400 As BEHOE I, AWT5E K, STZ
FEREARIERIE T, JEh MMP-2 193554/,
TIMP-1 FA /0, TS SESR IR A, % 3h )
RO AT B Bt DMAs B 88 b I B A R ) 5 3

Zi b it STZ i Sk & = K&, LDLR /)
BRI HH R i i A 5 5 As BEBRIE AR v A AE /K
SRS AR o, A T SRR A M PR £
As BYBEHA RS SAEAF s 1 /N BRI AR R, vl 1 Dy
— MR R BEAR BT SORE PR 5 0T As AU BT
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