72 N - S pete . . .
iR EE 24k 2025 4R 59 BEE 10 1 Shanghai J Tradit Chin Med, Vol.59,No.10,Oct. 2025

ETNrf2/HO-1 ESBRIRAAHEEHIRIRIE
Xt e 1O i I AE K B ) 55 Ml A2 A1

SRE, BAEE, TR AW, AEE, R
L 2y R (i KV 410208) ;2. e R 25 K2e 5 — MR R B (5o SRIFH 550025) ;3. [E 5K A5
FRP RS WA A BRI E (W Ky 410208)

[(FE] A& IFITEF4EE A (Fib) o Fah 00 560035 (CHD ) I8 UE K 5 A 52 M K JH 38 o 4% 21 41 2 48 25€ B 2 (Nef2) /1L 2T,
RAAH-1(HO-DfE S WA S NG RLHE . & # OF 36 HRKREEHL NZS 1 (N)2H (6.0 mglkg 0.9 % LahE
W) =g (HED) 20 (6.0 mg/kg 0.9 %5 AN ) 0 G +48 2R AR & [ HED+ B 88 AH R 5 (AAV) Low |41 (8.50x10" ve/kg
AAV) 5 g +23 #A w5 7] i (HFD+AAV High)ZH (1.13x10" ve/kg AAV) | 5 B§ +Fib Al £ (HFD+FIB Low) 40 [ 8.50%10" vg/kg £F
Y2 11 R AH S TR 2R A (AAV-FIB) 1. 5 fI§ +Fib &5 77 &t (HFD+FIB High)#H (1.13%10'2 ve/kg AAV-FIB) . 7E &5 JI§ M 55 1 45
0 K K255 3 KBk i B 45 T AL T390, 3 J S5 BOM o TR G 8 R 6 20 r (ELISA ) I 4l Fib 235 o @04 30 LK U AL 4
9725 (N)2H (6.0 mg/kg 0.9 %@ ALANIA ) . CHD IILHHIE (CHDX ) 2H (6.0 mg/kg 0.9 %5 AL AN ) . CHD+Fib ( CHDX+FIB ) 41
(1.13x10" vg/kg AAV-FIB) . R ARIA IR A A2 D, 5 N L IR Z A HE CHD I8 UE K BRASE AL, IE7E R AR SR 105 0 K
K5 3 RIBH KA ST 25 TARBL T, I3 ARG -2 (HE ) Yo (a2 2 30 Bk 058 B AS , FRAG I A 7% AR 243545 , ELISA ¥
Kl Fib P 21 (ET-1) A ALY AL (SOD) P — 8 (MDA ) 7KF- , Western blot A& Nrf2 \HO-1 25 [ 2635 , fris o s
B E A EN ., #8 O5NZ HFD 4 L4 , HFD+FIB High 20 Fib %3k K - FF 5 (P<0.05) . @5 N4 %%, CHDX 41
Fib k7K 55 (P<0.01) , i JH[E B (TC) AR5 BE M 25 F BH [ 5 (LDL-C ) 7K P i 2% % 50 %66 BE T 185 (P<0.05) , Z2 3l ikl I,
78 , O HL IR ST BEHA 15 , MDA \ET-1 /K F-J1 25 (P<0.01) , SOD /K - [ (P<0.01) , F 5l ik Nef2 \HO-1 5 1 335 K F- T &
(P<0.01) ; 5 CHDX 41 He %% , CHDX+FIB 4 Fib 238 7K - —25 T} 1= (P<0.05) , TC . =k H i (TG ) #1 LDL-C 7K - Tt (P<0.05)
15 % i 1R B 1 JIE [ B (HDL-C ) 7K P B AR (P<0.01) , It 3 25 B2 T 1 (P<0.05) , =5 2 ik P 508 A i Ak B e, .0 FL B ST B4 s
>0.1 mV,MDA ET-17K°F F B (P<0.01) ,SOD Nxf2 \HO-1 /K F-F+ 5 (P<0.01) . # % =AM SR 0] A4 2 Fib i 3235 K Bl
T, Fib 3et Fe A5 85 T R BRI A ZK ST R I 5 286 18, DA T84 00 T CHID IS 14 250 P4 5 ) ) G 38 3t 3836 Nef2/HO- 1435538 % 3 30
ARAZHILH , I8 15 A 85 R I A ik 5

[REER] el s MUFIE ; £F 46 25 1R 5 ShIk o R AL 5 045 P9 B2 45405 5 v R SIE A% 5 R R A

Exploration on effect and mechanism of fibrinogen overexpression on coronary heart disease with
blood stasis syndrome rats based on Nrf2/HO-1 signaling pathway
ZHANG Yifan', ZHOU Xiahui*, LUO Xiaoxin', ZHOU Manli', ZHAO Yanzhen', JIAN Weixiong'"’

1. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. First Affiliated Hospital of Guizhou
University of Traditional Chinese Medicine, Guiyang, Guizhou 550025, China; 3. Hunan Provincial Key Laboratoy of
National Key Discipline of Traditional Chinese Medicine Diagnosis, Changsha, Hunan 410208, China.

Abstract: Objective To investigate the effects of fibrinogen (Fib) overexpression on rats with coronary heart disease (CHD) with blood stasis
syndrome, and the its mechanism in mediating vascular endothelial injury through the nuclear factor erythroid 2-related factor 2 (Nrf2)/heme

oxygenase-1 (HO-1) signaling pathway. Methods (D Thirty-six

rats were randomly divided into the control (N) group (6.0 mg/kg

[ H ] BERARP#EL 40 H (82374334) ; I 25K 0.9% sodium chloride solution) , high-fat diet (HFD) group (6.0 mg/kg
%ﬂ%iﬁﬂ%ﬁﬁ@(zom@w%) 0.9% sodium chloride solution) , high-fat+empty vector low-dose
[(VEZE T ] sk B, 2o, H-EaFss A, F M F P ERIEIE L [ HFD+adeno-associated virus (AAV) Low] group (8.50x10" ve/kg
FRARF ST AAV) , high-fat+empty vector high-dose (HFD+AAV High) group
EEVEE ] et 2052 1B A S ; (1.13x10" vg/kg AAV) , high-fat+Fib low-dose (HFD+FIB Low)

1 . . .
F-mail: daxiong20001977@163.com group [8.50%10" vg/kg Fib-associated viral vector (AAV-FIB) ], and
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high-fat+Fib high-dose (HFD+FIB High) group (1.13x10" vg/kg AAV-FIB). On day 0 and 3 of high-fat feeding, the rats received the corresponding
intervention via tail vein injection, and tissue samples were collected after 3 weeks. Fib expression was detected using enzyme-linked immunosorbent
assay (ELISA). @ Thirty rats were randomly divided into the blank (N) group (6.0 mg/kg 0.9% sodium chloride solution) , CHD blood stasis
syndrome (CHDX) group (6.0 mg/kg 0.9% sodium chloride solution) , CHD+Fib (CHDX+FIB) group (1.13 x 10" ve/kg AAV-FIB). A CHD blood
stasis rat model was established using a high-fat diet combined with vitamin D 3 and isoproterenol, and the corresponding interventions were
administered via tail vein injection on day O and 3 of high-fat feeding. Hematoxylin-eosin (HE) staining was used to assess the pathological
morphology of the aorta, and lipid levels, blood rheology, and levels of Fib, endothelin-1 (ET-1) , superoxide dismutase (SOD) , and
malondialdehyde (MDA ) were measured using ELISA. Western blot analysis was used to detect the expression of Nrf2 and HO-1 proteins, and
immunofluorescence staining was used to observe protein localization. Results (D Compared with the N and HFD groups, the Fib expression level
increased in the HFD+FIB High group (P<0.05). @ Compared with the N group, the Fib expression level increased in the CHDX group (P<0.01),
total cholesterol (TC) and low density lipoprotein cholesterol (LDL-C) levels, and plasma low-viscosity increased (P<0.05), obvious lesions were
observed in the aorta. ST segment elevation was seen on the electrocardiogram. The MDA and ET-1 levels increased (P<0.01), SOD level decreased
(P<0.01) , and the protein expression levels of Nrf2 and HO-1 in the aorta increased (P<0.01). Compared with the CHDX group, the CHDX+FIB
group showed further increased Fib expression (P<0.05), and the TC, triglycerides (TG ), and LDL-C levels were significantly increased (P<0.05),
the high density lipoprotein cholesterol (HDL-C) level was decreased (P<0.01), plasma viscosity was increased (P<0.05) , atherosclerotic plaques
formed in the aorta, ECG ST-segment elevation was > 0.1 mV, MDA and ET-1 levels decreased (P<0.01), while SOD, Nif2, and HO-1 levels

increased (P<0.01). Conclusions A rat model of Fib overexpression can be successfully established via a high-fat diet. Fib overexpression increases

the blood lipid level and plasma viscosity in rats, thereby enhancing the pathogenicity of CHD with blood stasis syndrome. Concurrently, it activates

the N1f2/HO-1 signaling pathway to initiate compensatory mechanism, regulating excessive vascular damage caused by oxidative stress.
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6 A0 K R EFHIRN2 A2 HO-1 & & £ ik b 45 (Western blot 5% )
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T Fib 2 2 2565 MRS 49 5% ) K T 8 1) 43 F-HILI
XF T CHD M2 Wr 5iRy7 BAA B2 o B bIafr s
T, R MR MR SE AT OB N A Il B L i A T TR
B E T MK Fib KV . AW A B, MR IR T3
JEUG , KRR 2E Fib K BT g H 25 7 43T
o XG50 SCHR R GE 0 e B R e
Fib i & T m LR AEAE2E 5, AR IR T A 58 M 5%
JEVHA A, oA R 70 40U T 1 P 4 i A DG 38 1% LA BIK B0 Fib
B ERTEERE OB RS Rk B i
Fib, {H 3 i B 5 k7 5 AAV-Fib (1.13%x10" vg/kg) 7] i
TSP Fib ik F2 3k , 3R W AR T T 9 Ml o s P T 4
BB, A F4 £ Fib 2k 2 35 A I S A R 2 43 T mT A7y

R BOERRZGN R T RS .

B, ABFFE R T Fib i 3k 19 CHD L8 IE K
BRI Y& S CHDX+FIB 20 K B 3 3l ik 41 21 Fib 7K
-4 2 = T CHDX 41, 3 2 ik 20 2L 4540 I Sl i O , P s
T B RS Vi L) TT AL LR () 4 R O RRRIR A 2 s
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