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[ Abstract] Objective To analyze the mechanism of SIRT6 increasing atherosclerotic plaque stability by animal
experiment and cell experiment. Methods The experiment time was from December 2019 to December 2021. Animal

experiment: 10 male C57BL mice were used as blank control group; 20 male ApoE” mice were randomly divided into
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atherosclerosis group and atherosclerosis+SIRT6 Tg group, 10 mice in each group. The mice in the atherosclerosis group and the
atherosclerosis+SIRT6 Tg group were fed with high—fat diet for 16 weeks to establish atherosclerosis model. Among them, the
atherosclerosis+SIRT6 Tg group was injected with 200 .1 of adeno-associated virus (AAV) —SIRT6 with a titer of 1 X 10” eg/ml
through the tail vein for a total of 3 injections, and the injection was completed within 1 week to overexpress SIRT6. After 16
weeks of intervention, HE staining was used to detect the area of atherosclerotic plaque, Masson staining was used to detect the
collagen content in the atherosclerotic plaque, and immunohistochemical staining was used to detect the expression level of CD68
in the atherosclerotic plaque of mice in each group. Cell experiment: the macrophages in the logarithmic growth phase were taken
and divided into blank control group, oxidized low density lipoprotein (ox-LDL) group (intervened with 50 p g/ml ox-LDL for
24 h) , ox-LDL+Ad-SIRT6 group (transduced adenovirus Ad—SIRT6 for 24 h, and intervened with 50 w g/ml ox—LDL for 24 h) ;
Western blotting was used to detect the expression levels of SIRT6 and CD36 in macrophages in each group. The macrophages
in the logarithmic growth phase were taken and divided into blank control group, ox-LDL group (intervened with 50 p g/ml
ox—-LDL for 24 h) , ox-LDL+Ad-SIRT6 group (transduced adenovirus Ad-SIRT6 for 24 h, and intervened with 50 p g/ml
ox—LDL for 24 h) , and ox—LDL+Ad-SIRT6+Ad-CD36 group (transduced adenovirus Ad—SIRT6 for 24 h, transduced adenovirus
Ad-CD36 for 24 h, and intervened with 50 w g/ml ox—LDL for 24 h) ; TUNEL staining was used to detect the apoptosis rate of
macrophages in each group. Results Animal experiment: the area of atherosclerotic plaque in the blank control group was 0; the
area of atherosclerotic plaque in the atherosclerosis group was higher than that in the atherosclerosis+SIRT6 Tg group (P < 0.05) .
The content of collagen in the atherosclerotic plaque in the blank control group was 0; the content of collagen in the atherosclerotic
plaque in the atherosclerosis group was lower than that in the atherosclerosis+SIRT6 Tg group (P < 0.05) . The level of CD68
expression in the atherosclerotic plaque in the control group was 0; the level of CD68 expression in the atherosclerotic plaque in
the atherosclerosis group was higher than that in the atherosclerosis+SIRT6 Tg group (P < 0.05) . Cell experiment: the level of
SIRT6 expression in macrophages in the ox-=LDL group and ox—LDL+Ad—SIRT6 group was lower than that in the blank control
group, and the level of CD36 expression was higher than that in the blank control group (P < 0.05) ; the level of SIRT6 expression
in macrophages in the ox-~LDL+Ad—-SIRT6 group was higher than that in the ox—LDL group, and the level of CD36 expression was
lower than that in the ox-LDL group (P < 0.05) . The apoptosis rate of macrophages in ox-LDL group, ox~LDL+Ad-SIRT6 group,
0x—LDL+Ad-SIRT6+Ad-CD36 group was higher than that in blank control group (P < 0.05) ; the apoptosis rate of macrophages
in ox-LDL+Ad-SIRT6 group and ox—LDL+Ad-SIRT6+Ad-CD36 group was lower than that in ox—LDL group (P < 0.05) ; the
apoptosis rate of macrophages in ox—LDL+Ad—SIRT6+Ad-CD36 group was higher than that in ox-LDL+Ad-SIRT6 group (P
< 0.05) . Conclusion SIRT6 can reduce the area of atherosclerotic plaques in ApoE™ mice, increase the collagen content in
atherosclerotic plaques, reduce the infiltration of macrophages in atherosclerotic plaques, and inhibit macrophages apoptosis,
thereby increasing the stability of atherosclerotic plaques, and this effect is achieved by down-regulating the expression level
of CD36.

[ Key words ]  Atherosclerosis; Plaque, atherosclerotic; SIRT6; CD36; Macrophages
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Figure 5 Apoptosis rate of macrophages detected by TUNEL staining in
blank control group, ox—LDL group, ox—LDL+Ad-SIRT6 group and ox—
LDL+Ad-SIRT6+Ad-CD36 group

PR T A7V T R AZ AR INBESE A ox-LDLAZAA T |
CD36EEIFIE R ZARAR TS 1 7RIS 2 A
CD36LE MR AN A bl AR 2 L ol
T FCD36/Y 23k ] #0021 A X ox— LD LA B, Ut
R W 4 Y CD 363 P H S ox—LDLAY 45 5 RE B i F
Re 1 g5 1, CD367E M4 45 B ox— LD Lk i 76 70
TRA ML I Wl 2 vh R HE O E ] . BEAEMF SR R W,
SIRT6R] LI i P45 4 4E . A B AR AR 2 500
A5 AR A IR AR, T DA 53 10 LA
NEK, #dle I sgug iy s A, SIRT6IE vl LAZERE
PR AR IE R IIRE, DT IELE sk RERE AL i K A A
J L BRI, SIRT6 2 75 18 1 i ¥ C D362k 14 fn 5 ik
sR R AL BEBAR M H FT M oA e oY . Tk, A
5% & T 38 ) 39 S 6 R 40 B S 56 2 A STR T34 i s ik o4
FEEfb BB E MR LH

AW LR LS R BN, Shko R L/ h
ok s A A Ak BB T R v T Bh kR AR AR AL +SIRT6 Ted
Sl KoK REAE AL BE R b e [ 5 A T B Bk oks i AL+ STR T6
Tefl, Kk BEE H CD68F ik K i T sl ikl
FEMEIE+SIRT6 Tefll, #RidFIASIRTORENS S /NApoE™
/IN BB Ik e A A L B e AL, 488 o 3 ik e A A Ak B B
FH AR e i e B ek 2 s ik ks A A BRE B e I 440 i 1)
T, DT 8 2 ko AR R AL B RS E . ASHIFSE AN
Mo sZEe 45 R R, ox—-LDLA . ox-LDL+Ad-SIRT64H
F g 20 il rh SIRTO R IR K AR T 25 (X R4, CD363R
BRI R Fa AR, $RSIRT6/CD36(5 il S
5T MR MIE I, ox—LDL+Ad-SIRT6ZH = W 41 fid
SIRT6K 57K Tox-LDLAL, CD36%iA7K P T ox—



SEEFHC 0 I 905 2% 7. 20224F4 A 553045 55410)

FARIAE: http://www.syxnf.net .77 -

LDLA; $E/RidFIASIRTOR] FRCD36M) AR,
AN HEIE IR A M 8. ox—LDLZL . ox—LDL+Ad-SIRT6
#H . ox-LDL+Ad-SIRT6+Ad-CD362H 5 W 41 ffy 5 7%
B T2 AR R4, ox—LDL+Ad-SIRT64 . ox-LDL+Ad-
SIRT6+Ad-CD364H F RELH I TR Ik Fox-LDLAL, ox-
LDL+Ad-SIRT6+Ad—CD36ZH 5 W 20 ffd 7 T % 5 Trox—
LDL+Ad-SIRT6Z , /Rt 3Rk SIRTOREHS [ AL E Wik 4
MEPRTR, T Rk CD36 rI JfES SIRTOXT I 21 i i 1
BAMRIVERT . I AED , SIRT6:E 1 F i CD36MZEIA7K
SES A ] L B AR T
ZE LTk, SIRTOREMSAE/NApoE ™ /INER g kit e i
FCBEH AR, 38 IS bkt e A L BEB b e R &, b
BTk ok FE AR AL B B A M iR, A 2 A
T2, MG Imsh ko FERE LB e, X — R
T IECD36 A KR SEIA . A5 R ilfe A GE
1 T HISIRT6/CD 365 553 i K ii T 7 AN KR Bl fikoks i 1
FBEHAR AL T SEBRARTE, S 2RO A SR R AR
AL TG HE . HARIE WA —E R B
Je, ZRILRIINSAE RN . AESZS 5 T Skl rEaEf
Hpe R, SIRT6M (A FP AL JH#ECD36, B
IR R, HSmsh ks e fb B i e, Bk
AW AN, SIRT6/CD3615 5 i 2 75 18 ok 5
ES ) VAL ) N K= M ) 2 3 VAL N = ) el 7 b g = Lt )
PR, XEIAA R — 2SR .
VEH k. E44F . RAGBRTHAROMHES X
. TR AL FWIRE, T E R EIERA
TR, ML FERGT, BEFRE; 285, FHiax
LFEE; KRR R TERI>MH, BAERE, FEEAR
AR FALE
AL RA BT,
B Xk
[1] MURRAY C J L, LOPEZ A D.Measuring the global burden of
disease [ J ] .N Engl ] Med, 2013, 369 (5) : 448-457.DOI:
10.1056/NEJMral201534.
[2] MECHANICK J I, FARKOUH M E, NEWMAN J D, et al.
Cardiometabolic—based chronic disease, addressing knowledge
and clinical practice gaps: JACC state—of-the—art review [ J ] .
J Am Coll Cardiol, 2020, 75 (5) : 539-555.DOI: 10.1016/
j.jacc.2019.11.046.
[ 3] MICHISHITA E, MCCORD R A, BERBER E, et al.SIRT6 is a
histone H3 lysine 9 deacetylase that modulates telomeric chromatin
[J] .Nature, 2008, 452 (7186) : 492-496.DOI: 10.1038/
nature06736.
[4] D'ONOFRIO N, SERVILLO L, BALESTRIERI M L.SIRTI and

SIRT6 signaling pathways in cardiovascular disease protection [ J ] .
Antioxid Redox Signal, 2018, 28 (8) : 711-732.DOI: 10.1089/
ars.2017.7178.

[5] ZHONG L, D'URSO A, TOIBER D, et al.The histone deacetylase
Sirt6 regulates glucose homeostasis via Hiflalpha [ J | .Cell, 2010,
140 (2) : 280-293.DOI: 10.1016/j.cell.2009.12.041.

[6] D'ONOFRIO N, SERVILLO L, BALESTRIERI M L.SIRT1 and
SIRT6 signaling pathways in cardiovascular disease protection [ J ] .
Antioxid Redox Signal, 2018, 28 (8) : 711-732.DOI: 10.1089/
ars.2017.7178.

[7] WANG T T, SUN C, HU L, et al.Sirt6 stabilizes atherosclerosis
plaques by promoting macrophage autophagy and reducing contact
with endothelial cells [ J ] .Biochimie Biol Cell, 2020, 98 (2) :
120-129.DOI: 10.1139/bech-2019-0057.

[8] FOXKA A, METRA M, MORAISJ, etal.The myth of ‘stable’
coronary artery disease [ J ] .Nat Rev Cardiol, 2020, 17 (1) :
9-21.DOI: 10.1038/541569-019-0233-y.

[9] TABAS I.Consequences and therapeutic implications of
macrophage apoptosis in atherosclerosis: the importance of
lesion stage and phagocytic efficiency [ J | .Arterioscler Thromb
Vasc Biol, 2005, 25 (11) : 2255-2264.DOI: 10.1161/01.
ATV.0000184783.04864.91.

[ 10 ] KHAMBHATI J, ALLARD-RATICK M, DHINDSA D, et al.The

art of cardiovascular risk assessment [ J ] .Clin Cardiol, 2018, 41
(5) : 677-684.DO1: 10.1002/clc.22930.

[11] CHISTIAKOV D A, BOBRYSHEV Y V, OREKHOV A N.

Macrophage—mediated cholesterol handling in atherosclerosis
[J].J Cell Mol Med, 2016, 20 (1) : 17-28.DOI: 10.1111/
jemm.12689.

[ 12 ] ENDEMANN G, STANTON L. W, MADDEN K S, et al.CD36 is
a receptor for oxidized low density lipoprotein [ J ] .J Biol Chem,
1993, 268 (16) : 11811-11816.

[ 13 ] NOZAKI S, KASHIWAGI H, YAMASHITA S, et al.Reduced
uptake of oxidized low density lipoproteins in monocyte—derived
macrophages from CD36-deficient subjects [ J ] .J Clin Invest,
1995, 96 (4) : 1859-1865.DOI: 10.1172/JCI1118231.

[14] Ees, 2200, skUIWY, 45 S B2 2200 40 o ok 4 i I
S i Sy Jok ok A5 B f B B FR Ul R AL AT ST [0 ] S
Jiwi i A A AR, 2022, 30 (2) : 69-74.DOI1: 10.12114/
J-1ssn.1008-5971.2022.00.034.

[15] CALY, YUSS, CHENSR, etal.Nmnat2 protects cardiomyocytes
from hypertrophy via activation of SIRT6 [ J | .FEBS Lett, 2012,
586 (6) : 866-874.DOI: 10.1016/j.febslet.2012.02.014.

(ks H39T: 2022-01-18; &M HIY]: 2022-03-15)
(ARSCHik . AERRLL)





