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52 (HBV-DNA)# 2 4L S gk g 484 b, ik 4% 2021 52 A £ 2024 5 1 A FARK#449 190 #) CHB %
&R LR 3 kRS B A B4R B 3% Rk (RQ-PCR) M 2 HBV DNA #,% % SIRTI.SIRT3 mRNA £ ik | #
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#2420 GSH.SOD &1k, ExAPHEFH., 1K F4 (P<<0.05);Spearman 2, Pearson #8 % V£ 547 & L.,
HBV-DNA #,% MDA NOX2 %5 SIRT1 mRNA % ik 2 iE48 % (P<0.05),%5 SIRT3 mRNA %k 2 #i 48 % (P<
0.05);GSH.SOD 5 SIRT1 mRNA 4% ik 2 i 48 (P<<0.05),1 SIRT3 mRNA & ik 2 EA8 % (P<0.05), %if:
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ABSTRACT Objective: To analyze the correlation between silent information regulator (SIRT) 1 and SIRT3 in
peripheral blood of patients with chronic hepatitis B (CHB) and hepatitis B virus deoxyribonucleic acid
(HBV-DNA) load and oxidative stress. Methods: A total of 190 patients with CHB who were treated in our hospital
from February 2021 to January 2024 were selected. The HBV DNA load and the expression of SIRT1 and SIRT3
mRNA were determined by real-time fluorescence quantitative polymerase chain reaction (RQ-PCR). The oxidative
stress indexes [malondialdehyde (MDA), glutathione (GSH), superoxide dismutase (SOD), NADPH oxidase 2
(NOX2)] were determined by enzyme-linked immunosorbent assay. According to HBV-DNA load, CHB patients
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were divided into low load group (n=64), medium load group (n=81) and high load group (n=45). Compare the
above three groups. Spearman or Pearson correlation was used to analyze the relationship between peripheral blood
SIRT1 mRNA, SIRT3 mRNA and HBV-DNA load, oxidative stress. Results: The expression of SIRT1 mRNA in the
high load group was the highest, followed by the medium load group and the low load group, and the expression of
SIRT3 mRNA in the high load group was the lowest, followed by the medium load group and the low load group
(P<0.05). MDA and NOX2 in the high load group were the highest, followed by the medium load group and the low
load group. GSH and SOD in the high load group were the lowest, followed by the medium load group and the low
load group (P<0.05). Spearman or Pearson correlation analysis showed that HBV-DNA load, MDA and NOX2 were
positively correlated with SIRT1 mRNA expression (P<0.05), and negatively correlated with SIRT3 mRNA expres-
sion (P<0.05). GSH and SOD were negatively correlated with SIRT1 mRNA expression (P<0.05), and positively
correlated with SIRT3 mRNA expression (P<0.05). Conclusion: With the increase of HBV-DNA load, the expres-
sion of SIRT1 mRNA in CHB patients showed an increasing trend and SIRT3 showed a decreasing trend, and the

expression of SIRT1 and SIRT3 mRNA are closely related to oxidative stress.
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(HBV ) J8& 4 iy 8 1) i HIE 48 F 78 9 0, f8 & 8 F
AMFXER 20 kw2 SFRA, A TAA
ZUHRGE , 2019 4F 2 BR)E Y HBV A BEIE 2.96 12,
82 T NBET WAL . o 45 & JF AH S 3 0 120
CHB & ¥ WLl &2 2% , H v HBV Jid 40 4% 8 #% 1R
(HBV-DNA )5 75 & il /& CHB 1y 45 3 K & , T %
Ak 7 38 00 2% 4584 I A O = 5O 25 4k 4k B
B, N HBV YL i 2 R 4 DLBRE B
P& 5 A (SIRT ) & — K RSP &R 1 i, %
UL 4345 SIRTL | SIRT3 &5 j% 61, I LL7E I 95 & ik
N 3R E J R L £F 4 AL R O i A R R &
FEAE R0, [ P — 0040 i 0T 5¢ & 3K, SIRT1 3 ik
T B s ff A SIRTL 41 4 71 3 w] 40 il HBV & i ,
M E T DI REY . S5 — WWF Y iR AE , SIRT3 n] 4 %
HBV 3t 4/ [ 4 35k DNA (HBV cccDNA ) {4 %t
R & H B W 1R | 2 mEfE K OF 3 4 i Sk R T
5 RNA B A W45 &, 859 cccDNA % SE36G M
1M FH 1k HBV & i F% 5 ™.y e 40 , SIRTI |
SIRT3 A fig /& B iy HBV Jak JL i 38 7E 4 40, {H 34
G R 5 & B e . AR WF Y W E A TR
HBV-DNA #; & % CHB & % 4F J& 1l SIRTI .
SIRT3 mRNA # ik , 34> #7 SIRTI , SIRT3 mRNA
155 HBV-DNA #§ i | %80 Ak N 38 0% AH G 2 .

1 R 5 Fi&
1.1 —fig &

PEPE 2021 45 2 H & 2024 4 1 H F AR BE L
21 190 f] CHB &%, % 110 i, 2z 80 i ; 4F
1% 21-62 %, R 1-5 4F, KT i 48 %0 (BMI)
(20.15+ 3.82)kg/m?, Child-pugh AT Zh BE 7> 2% . A
2% 84 4] ,B 2 106 {4 . 49 A#ifE : (1)Child-pugh Jif
g9 A B %% ; (2)5F4 CHB 2 Witr ).
HBV DNA 1 (5 ) & & 4% 0 8 2 1 bt i (HB-
sAg) FAVE S A 2= 7 6 A H, fE7EJFIE R AE 5 (3)
AH 6 NHWNKREZAgl . DLW EEIRIT;
(4) T 3R | 45 4% 55 HAb AL et 5 (5)
BERBAD S, I BB TR B B R
bR« (1) A JF 0K 1 s 12 vk AL %L 18
PR AU 5 o AP e B A B A g R T
(2)ZR W, o9 R A 45 (3) IR B 58
4B % FFIRSS A5 (4) M FL I B g A 5 (5) 1M
W RGP (6) R TEY) | 25 Wy K H Al 5t R e 3
A4 485 (7)) A BT 44 . 4% BR HBV
DNA #2255 [, ¥ CHB &/ A ks d
64 il (<1x 10° copies/mL ), 1 #k & 41 81 4
(1% 10° copies/mL - 1x 107 copies/mL ). & # &
ZH 45 ] (>1x 10" copies/mL ), A [6] %= CHB
BE MR ESR, WLE 1,

1.2 FHi&
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1.2.1 BARE
HbJE L, 240 S By, — BT L T L

M2 (EDTA) HL 48, 774 T -80 CukAf vh o I3 —

x1

KEBESERET 6 mL

& T EP AN, B0 10 min (.0 ER CELD
AN 6 em (2500 r/min ), Y 5 3 W, A7 fiF
T -80°C kA .

AE#HECHB EHF—MEARTEE

Table 1 Comparison of clinical data of CHB patients with different loads

Child-pugh liver

Body mass Course of

Groups n Male/female function Age (years) . )
) ) index (kg/m?)  disease (year)
classification (A/B)

Low load group 64 36/28 28/36 42.36+ 5.85 20.35% 1.42 3.95% 1.25
Medium load group 81 47/34 36/45 41.58+ 4.98  20.48+% 1.31 3.64% 1.28
High load group 45 27/18 20/25 41.28+ 5.81 21.02+ 1.88 3.71+ 1.57

F/x? 0.153 0.008 0.599 2.864 0.993

P 0.926 0.996 0.551 0.060 0.372

1.2.2 HBV DNA &8 H 1.2.1 F1i LW,
F HH 52 B 92 5t % & PCR Y #% ( #145 . CFX384 , 3¢
[ Biorad /3w )il % HBV DNA #; & , HBV # 2
R e & | g R A R A A (R
HZ-P1093 ) , ¥l N PR & 5.0% 10> copies/mL , 5|
WA TAY TR RGAERARZITS
A % ,PCR w41 :50C 2 min,94°C 5 min,
94°C 15 s,57°C30 s,45 ¥ ,25C 10 s, L)
GAPDH 4 N %, 3K Bl HBV DNA 2% & 45 I |
GAPDH I ¥ 51 ¥ & 5-CTGGGCTACACTGAG-
CACC-3', T Wi 8l ¥ & 5-AAGTGGTCGTTG-
AGGGCAATG-3'; HBV-DNA | i B8] % W
5-CATCAGGATTCC TAGGACCCCT-3', F 5| ¥
1 5-AGGACAAACGGGCAACATAC-3',

1.2.3 SIRTI.SIRT3 &3i&  H 1.2.1 # 4 &
I, A Trizol X ( i3 R AW R AR
A, B85 2 15596018 ) $i B A1 JA] I 5 RNA, |
W SR & (LI AE R A IRA AL AR
2. FSQ-101 ) ¥ RNA J% % 5t 51 cDNA, ¥4 cDNA
YRR BEAR HE AT S o A1) 55 B 2% 0% 7 1 PCR AY
TR, RN B AR R 20 pL, P SR
94°C 15 5,55°C30 s,72°C30 s, 3t 40 NEIF . ¥
B-actin /E N =, RHA 2-¢¢ 3 W & 4 R i
SIRT1 . SIRT3 E ik , 5| WHA TAY THE( L
) By A1 FRA "l i 5 A . SIRTL EiiE5| 4
1 5-CGGAAACAATACCTCCACCTGA-3', T i 5]
¥ K  5-GAAGTCTACAGCAAGGCCGAGCA-3';
SIRT3 | ¥ 5] ¥ K 5-ACCCAGTGGCATTCCA-
GAC-3', F 5| ¥k 5-GGCTTGGGGTTGTGAAA-

GAAG-3'; B-actin I i 5] # & 5'-ACTCGTCAT-
ACTCCTGCT-3', F Wi 8] # & 5-GAAACTAC-
CTTCAACTC-3',
1.2.4 S NBIERSFINGEIER B 1.2.1
R LT VR, R A g R B T i v
T W (MDA) | 4 bk H BK (GSH) | 8 % 1k ¥ 15 b
il (SOD).NADPH % fk fif 2 (NOX2), MDA .
GSH .SOD i/l & Wy / Eilg ™ B A MR A
B2 &, 4% 5 4 Bk 2014-0840 . GRR13-510 |
2013-13475 ; NOX2 i 5 £ W [ VL V9 VL #E 46 2E W)
WA A R A A, 525 JLC12207
1.3 FitFEFHZE

K F 853 2 8k SPSS26.0 Ab PRk HE , 1T &
TR (vt s)Rom, ZA M HRKNE T 2040,
PO LA ] LSD-t & 4% 5 AU R LA n (%) 3R
7N, K A o« K88 K A Spearman BY Pearson #H 3¢
P 4% 7 40 JE 1 SIRT1 . SIRT3 5 HBV-DNA #; & .
AL F&, UL P<0.05 K% % H % it

2 #R

2.1 AE#E CHB &3 SIRTI . SIRT3 Fik3tEk
= 4k 4 SIRT1 mRNA 3R iK% & ey, Hik
Fh A R E A, 4K = 4]l SIRT3 mRNA
FEEM, HkhdhgkaEd, a4 (P<
0.05)., WL#E 2,
22 AEAHEEE KU N HIBERXTEE
1= 2% & 41 MDA (NOX2 i i , H W oy v 8
20 Ak Ek 4, A4 GSH, SOD ik, Hik i
g KR EA(P<0.05). W3 3, 12,
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2.3 4MFE M SIRT1,SIRT3 5 HBV-DNA # £ 0
WM HEXES

Spearman #H 3¢ 4 % ¥ , HBV-DNA % & .
MDA NOX2 5 SIRTI mRNA # ik 2 IF # %

(P<0.05),'5 SIRT3 mRNA % ik & 7% (P<
0.05);GSH.SOD 5 SIRT1 mRNA % ik & i 4
% (P<0.05), ‘5 SIRT3 mRNA 7 ik 5 iF 4] %
(P<0.05). W3 45K 1-10,

£ 2 AFEZE CHB EE SIRTI,SIRT3 mRNA FiE X (x+ s)

Table 2 Comparison of SIRT1 and SIRT3 mRNA expression in CHB patients with different loads(x* s)

Groups n SIRT1 mRNA SIRT3 mRNA

Low load group 64 2.58+ 0.26 3.15+% 0.64
Medium load group 81 4.05% 0.57 2.40+ 0.57
High load group 45 7.16% 1.68 1.85+ 0.48
F/P 340.534/0.000 70.603/0.000

t/P, 9.672/0.000 7.792/0.000

/P, 25.906/0.000 11.611/0.000

t5/Ps 18.406/0.000 5.140/0.000

Note: 1 indicates that the low load group compared with the medium load group, 2 indicates that the low load group

compared with the high load group, 3 indicates that the medium load group compared with the high load group.

®3 TEHECHB BEAUEBIERITLLE (vt 5)

Table 3 Comparison of oxidative stress indexes in CHB patients with different loads(x% s)

Groups n MDA (nmol/mL) GSH (ng/mL) SOD (U/mL) NOX2 (pg/mL)
Low load group 64 12.06+ 3.26 10.26% 2.05 138.59+ 13.25 1856.39% 115.25
Medium load group 81 16.85+ 3.84 5.35+ 1.16 126.25+ 11.74  2560.74+ 205.28
High load group 45 23,18+ 15.28 3.41+x 0.79 99.48+ 12.58 3102.25+ 341.84

F/P 25.214/0.000
t/P, 3.557/0.001
/P, 7.099/0.000
/P 4.229/0.000

336.998/0.000
20.077/0.000
24.079/0.000
7.136/0.000

133.246/0.000
5.920/0.000
16.129/0.000
11.552/0.000

426.908/0.000
18.835/0.000
28.640/0.000
13.026/0.000

Note: Consistent with Table 2.

& 4 SMEIM SIRTL,SIRT3 5 HBV-DNA #f 2 71 & € &z #48 X 1 & 4
Table 4 Correlation analysis of SIRT1 and SIRT3 in peripheral blood with HBV-DNA load and oxidative stress

Indexs Coefficient HBV-DNA MDA GSH SOD NOX2
0.829 0.405 -0.687 -0.680 0.761
SIRTI mRNA
0.000 0.000 0.000 0.000 0.000
-0.623 -0.301 0.580 0.444 -0.575
SIRT3 mRNA
0.000 0.000 0.000 0.000 0.000
3 Wik il 7K S 19 & F8 B, 0 AR T R B KT R

CEEPEC R RBIGAE R ) T 2019 4R45 i,
HBV-DNA # f A {2 i il HBV J@ e 5% ¢ 42

09738 NOAE 1 T e AR o o AF 5T B, HBV J e |

AL I R Y AE CHB R ALE A BEAE R, —
J7 i HBV (AT S fH al S SR &L bk . N i
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W 45 3k 12 T i R AR B B s o — 7 Ak
N B N 4% i B R T ok AR Ak, SOfE T A A
T P, 3 HBV g gy J 2R AU 02, AR B 58
KB, B a4l MDA (NOX2 i i, H Ik o v 2%

WA R A, & a4 GSH , SOD f it , M
Wohh s A KE &4, &M %A HBV-DNA

AW BT, CHB EpLE A/ JAL D TR
L S8 AR I A 5 A W IR GIE 52 HBV-DNA 4% &
5RO VI G . I, 1 W] R CHB A&
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Fig.1 Scatter plot of the correlation between SIRT1 mRNA and HBV-DNA load and oxidative stress
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Fig.2 Scatter plot of the correlation between SIRT3 mRNA and HBV-DNA load and oxidative stress
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A, AHEE T RVIRERE 2S5 ssNDA 14t 1
&2 151 Yang "1 25 #fF 98 4it i , SIRT1 JZ& miR-141
TEAE S A5, SIRT1 A 3@ & ¥ () SIRT1 3 45 [ W A
S HBV & il 5k, 22 KRAE R g SIRTI 2
Joa B 2R & B, SIRT1 = 3R 3k Al fig 38 3 A 7 3 4
Ak W g A 3 5E W) 00 52 ARy (PPARy ) - 4l Bl i
T la (PGCla)- 5N F E2 M F 2
(NRF2 )i % i 98 5 46 b 3 I BE I i i AR 5
PR, R B AR A SC 5 & B, SIRT1 R 3k FF i vl
P& i HBV & il &AL N 3O & o AWF5E & 3
w440 I SIRTI mRNA Fik i, HkKET
HEd . Kz &4, H SIRTI mRNA £k 5
HBV-DNA #; #f .MDA NOX2 & IF #1 % , 5
GSH ,SOD & i #f1 ¢, {E5Z SIRTL o] fE 2 Jx W
CHB i 1 #F J'é i 45 b5 , F % 38 5 3% HBV-DNA
ot Al /R AL R R R OE L,
W PR AT B S . (1) SIRTI 3l of §8 [ % 5% B T 4%
SEWTE B A -1 (AP-1) , #2 7+ HBV K0 8 71
PR, AT 3G 5% HBV &85 (2) Uk B s R+ 1
(FOXO1) 7] jd i 9 4% &k 48 Ak =L i . SOD 25 T Jiif
HHE DR R 3k, DT B oo £ 9 4 PR R R T R
I AT 41 20 580k Ry 5 510 i SIRT1 n 3 o 2%
Z AL ] FOXO1 & 3k, 1 117 38 hin JHF 1k 4804k niz
i G AR

SIRT3 & i T F & itk vp & Z BEAL G,
44KDa [ 55  28KDa [ J5 4% A4 A% , 7T 8 35 26 hr
TREE Y BH I 5 18 & ok B A0 i PN AR AL 8
o 2020 AR LB — IR A1 SE G o % B, SIRT3
CIEGEE =R AR SO 1NN -1 FiOK (87 (o5 Il
I 55 HBV X £ 1 (HBx ) 4 5 1Y 4 £k N 380 %t i
F= 20 6 3 AR A S Ak N BB 45 . Bed A5 BF 5 i
& , HBV 3@ i toll 42 & 2 ( TLR2)- fif 2 1k #% [
¥ kB (NF-kB)-PGC-la fli T 8 E W 20 Jig
SIRT3 ik, Pl E g4l h =M (TCA)TE
o UL ar W, SIRT3 5 HBV Jgk Y I & Ak I 3 4
B o, (H ik = K I PR E i UE B . A B 5
W #4040 I SIRT3 mRNA &5, Hik &
gk a4l fik#k & 41, SIRT3 mRNA 5 GSH,
SOD & iF # % , 5 HBV-DNA # £ . MDA  NOX2
A, ULEH SIRT3 T i & 8% i CHB i %
HBV-DNA # & il il 48 A 0y 804 495, 4= AL )
Al BB & . (1)SIRT3 n] 3 o & 4 Bt fk SOD2 % 68
SO N S T N WS E [ S N
SOD2 i 1, M\ £ 471 £ b A 460 1k 7 8% e g 10
(2)SIRT3 1] % Z B4k 8- %A 1% & IZE04 DNA B 3L

fL i 1 (OGG1) 7 5 H A 45 &, i OGGl & F
R, (20 OGGI & & PR 4 Ak 0L 3 Fir 21 2k
& DNA 51475, 3 il 404k R 38 08 i i 4 B 0 1
Y R 4 AR SE PR, T WL, SIRT3 7E {4
SR IR N R AN OB VAN XS5 ¥ TR N 3 A=A
R 2L 3% 3, SIRT3 K38 T 1 nl 58 2 38 £ 52 iy £k
7 A4 ) B T ) A Ak I SRR A5

Zi L prik, K% HBV-DNA 2 & 3% i, CHB
FBE AN JE I SIRT1 3 3k &2 7 5 #a #% . SIRT3 2 %
fl#a %, H SIRT1 (SIRT3 3R ik 5 % 1k ) 3 % DI AH
Ko BT R B B 5T, Bt R RS A W
W, oK B 2 Wl 4b J% i SIRT1  SIRT3 5 CHB i
HWE ZAMOC R B T F RHE— 2 ER 5T
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