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B AR AR E AT 2 B E S $0Fe 2 75 NF-kB .\ TNF-o . IL-1B . IL-6 .\ TC . TG .LDL-C 7K 34 2 %7+ &, fo 75 HDL-C K -F 4=
AT 4842 % PPARY SIRT1 & & 69 £ A K -F 34 2 AR (P<0.01). HAA 204 RIEIK  SHHZTH D RITFARBEREA RS
fif; AR E TR T2 AT R 48 2w fn 7% NF-kB . TNF-au IL-1B . IL-6 . TC .\ TG .LDL-C 7K -F 34 2 3 44K, f2 7% HDL-C K- Fo AF 41 27
¥ PPARY .SIRT1 & & 89 & ik K-F3) B F 75 (P<0.05 % P<0.01), Z5i® /K¥ET LB 1L i & PPARYy . SIRT1 & & ¢4 £ i& %A A
MRS AR Ak KRR, i K AE 3 NAFLD #9 2 -EAF A .
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Protective effect and mechanism of Hirudo on mice with non-alcoholic fatty liver disease
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ABSTRACT OBJECTIVE To explore the protective effects and potential mechanisms of Hirudo on mice with non-alcoholic fatty
liver disease (NAFLD) in mice. METHODS The male 4poE~~ mice were randomly divided into the model group and Hirudo low-
dose and high-dose groups (0.45, 0.9 g/kg), with 10 mice in each group; another 10 wild-type male C57BL/6J mice were chosen
as the control group. The control group was fed with basal maintenance chow and the remaining groups were fed with high-fat chow
for 12 weeks to establish the NAFLD model. Each administration group was given corresponding solution intragastrically, once a
day, for 8 consecutive weeks. In the 13th week, the body weight and liver weight of mice in each group were measured after the
last medication, and the liver index was calculated; the serum levels of nuclear factor-kB (NF-kB), tumor necrosis factor-o. (TNF-
o), interleukin-13 (IL-1B), IL-6, total cholesterol (TC), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C) and
high-density lipoprotein cholesterol (HDL-C) were detected; the liver pathomorphological changes were observed; the protein
expressions of peroxisome proliferator-activated receptor y (PPARy) and silence information regulator type 1 (SIRT1) were
detected. RESULTS Compared with the control group, the liver tissue of mice in the model group showed more fat vacuoles and
infiltration of inflammatory cells, with significant lipid accumulation; the body weight, liver weight and liver index of the mice,
and serum levels of NF-kB, TNF-«a, IL-1B, IL-6, TC, TG and LDL-C significantly increased, while the serum level of HDL-C,
the protein expressions of PPARy and SIRT! in liver tissues significantly decreased (P<<0.01). Compared with the model group,
the pathological changes in liver tissue of mice were all relieved in Hirudo low-dose and high-dose groups; the body weight, liver
weight and liver index, the serum levels of NF-kB, TNF-a, IL-1@, IL-6, TC, TG and LDL-C decreased significantly, while the
serum level of HDL-C, the protein expressions of PPAR+y and
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IR IR 5 S ApoE™ " /N FRLUHE 37 NAFLD B A, B T
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PPARy #T {4 | SIRTL #t {4 (it % 43 5 S WL01800,
WL02995) ¥ [ 7 FH T 2 A MRk A B A 5 S i H
T -3- W R A U (GAPDH) HiiA AR i S8 Ak 4 il b
ML AEYT R 1gG = (520 51 2118 . 7074P2 ) 3401
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KGR & BCA B vk B2 I a2 iR ) & (L5251 ok
PO018AM .P0010S) ¥4 H I3 = KA AR B
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glyceride, TG) %% & Ji5 & 11 JIA [ 5 (low-density lipo-
protein cholesterol, LDL-C) . /5% i g 5 M AH [#] % (high-
density lipoprotein cholesterol, HDL-C) . /& IR3E [H T o
(tumor necrosis factor-ac, TNF-a) . 4 4l ffi /- & 1B (inter-
leukin-1B, IL-1B8) . IL-6 ., #% Al F kB (nuclear factor-kB,
NF-kB ) FEE G 28 W BRHI 2 (ELISA) IR & (L 55051k
MM-0632M1 , MM-0631M1 , MM-43685M1 . MM-44105M1
MM-0132M1, MM-0040M1 , MM-0049H1 , MM-44130M1 )
I FE 0B S Sl A PR A F o
1.3 Wz 5ER

SPF 2 M M ApoE™" /N B 30 H 1 HF AE A P
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VIR A BRA AL s A =14 rliE- S SCXK () 2020-
0054, FirA /NI FE T T AR 2# M e 2 — R B
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10)%, 5 12 KBRS, A M FIIROK . ARWF5E 7%
BN ARG BRI 5 — = Be sh W 8 #2251 s it
E(Z P25 00311859) .
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2.1 IEME HES5%H

FIEAT /N BREAAE M 35 1. 8 30 UM ApoE™
/INERBERIL 2 R A AL AN AKHEARG | A2, A4 10 H 5 55
B[] 1 A U AEPE CHTBL/6Y /NEL 10 H A R X HR2H
X B2/ R DA SR AR AR SR AR A A/INR DL = i
TRl RIS 3% 12 8 L7 NAFLD R 80 (12 & J5 |, 4940 4% 4k
/N2 H BRI AT U AR AL, 50T DL B S g i s
TR AR D) o 27 13 ], KA | g 70 1/ R
4 0.45.0.9 g/kg 7Kgy (43 AH S T B R A2 28GR
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WL 245, NS AT L e 45 R DL 5% ;R
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T —20 °CORFHRAE B . BiliJS , AbFEAS 4 /N B, Ak
HCHE I, DA 4 oC A #ER KT Uk , I FHUE 4RI Bk 2 427K
g3, BRI R B, 1T AA /DN B T IR s 55 [ I 4 2L
(%) =/NEFIE & (g)//NFUATE (g) X 100%). FRAE T
W e, B3R5 P40 F 10% H s [, T
ANG-DHLL (HE) Y (A ZE O Ye (50 5 s AT 4H 410
WRBR)G , BT —80 CCUKAE T AAE, %5
2.3 MR I S HEAE < B F A MBS 7K e

K ELISA A0 o BiC“2.2” 300 4% 2H /)N BUAY I 775
i e 4 JEORE 07 X500 6 106 BH 5 454 150 FH A (A
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24 INERITALREBRESENE

HU“2.27 0T 28 10% W [ 7 19 45 41/ BRI 41 4L
o, — Tk A s Y R, ET HE Jef, fil
U A 2 U BRI D 5 93— 4342 OCT £
MR IR R R ST LT O Ye o, 1 S Al Be R
FEHF A LG RS L
2.5 INRAFHAL T PPARY SIRT1 E B RiL

% Western blot EEA&M . BU“2.27 30 N 4% 2H /N Bl
FEN T4 2058 B, fin A RIPA 2L, B 2R 519, T4 °C
L 12 000 r/min 5.0 15 min, BU_E 15 % F BCA 230
ERAWE . EALMAEME 1T+ e R
B - R TR T e 5 G LUK A0 8, I AR 1 22 SR Ml —
S W R L, FH 5% I RE W 8 1A 2 h fin A PPARYy,
SIRT1 .GAPDH —#Ht (F# R L5l 43531k 1:1 000, 1:1 000,
1:10 000), F 4 °CH¥ & 1278 ; LA TBST BEME 3 4%, In AAH
W BT CFR BR8] 2 1220 000) , TR IRME 1 h; DL
TBST I 3 Yk, AR5 ECL fh2f & il ) & o B
Y. LAGAPDH NN, i F Image J #4504 H &
B2k K (H B E A FRR K= B B E A &A1 K
FEAR/ N S8 R 55 AR o
2.6 FitEFHIE

% SPSS 26.00 3 1 i#f 17 4t it /3 #r , GraphPad

Prism 8.0 X MAER] . TR TR X + s RoR , Z 41| IR
KR 27 2250, iE— 20 P LL SR LSD-1 A
K 5K i =0.05,
3 H#HR
3.1 JKEEXT NAFLD/NRKE FFiER=E R AFAEEER
Al
550 BEA b, AT A /N BRI I B e AR
FEEOY T (P<0.01) s S A AL Hu A, KRR L
a2 /N B AR T T R R A W A
(P<<0.01), Z5HWE 1,
Fz1 KEEXF NAFLD /MNRIKE FTAE R E R FFAFIE#
RIS (x +5,n=8)

ik {kg JFAE Rt HFAESE 5%

TR 871141 1.04£0.10 3631023

fi 33.36£081° 156+0.12° 469£029°

KR4 2959+142° 1.09£0.10° 369£030°

KERAE 29.64+096° 1.06£0.04° 3594006
a: 5B LA, P<<0.01;b: S5HRIH A, P<<0.01.
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g A
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LEFRAR(P<0.01) 5 SR A oA, KR AR L v 7 e 4
/NI NF-kB . IL-1B . IL-6 . TNF-o #1 TG . TC .LDL-C
TR 34 4 3 A , HDL-C /K V-4 &8 3% 7/ (P<<0.05 1§
P<0.01), #5302,
3.3 JKEEXT NAFLD /NR AT AR RIBHASF R0

HE Y i 25 0 R, 6 FRZH /N RO 4 20 Fp 40 i 43
A EYEY /NG5 IE R, R HES R A 20 /N BRUHF
LU ZURT WL 22 11 1 5 25 RN 9 RE 40 AR IR T, IF RN TS
BHT , JFE/IN P S RAASERT 7K I I e 70 2/ BRUAR g 3 i
YA I A, BRI 25 0 50 B e gD (BT A /D RAE
YR . THZT O Yt s R R BRI /N U414
4D IR J55C S AR5 Xt R A ) S8 3 0 5 i A AIG | = R i L/
SRUFFZEL 2 (14 i o o R S it/ | 7K o v 791 e 2 W 430
TXIHRLE , 45 E 1,
3.4 JKEEX NAFLD /MRAF4HAZA F PPARy . SIRT1 EH
RIEHIZM

E5XF R HAR AR/ FRUFZH 20 PPARy (SIRT 1
AR FRIBKOF B E PR L(P<0.01) s SHEIAIL L,
FRIEA | 5 77 i 4/ BRIP4 21 PPARY L SIRT L 5 1 (1
IR K T B3 T & (P<0.05 3% P<<0.01) . %%
LI 2,

2 JKEEXT NAFLD /R I i 2 FE 8 5 B F R MRS 7K F B9 #2M0 (x + 5, n=8)

413 NF-kB/(pg/mL) IL-1B/(pg/mL) 1L-6/(pg/mL) TNF-o/(pg/mL) TC/(mmol/L) TG/(mmol/L) LDL-C/(mmollL) HDL-C/(mmollL)
pipel 8722145115 9756+ 6,04 96.67£435 490591 47.12 368047 078024 1194037 2074028
fa 1091.65+48.90° 11782663 11462£5.75° 588.23433.10° 2730+ 107 2324025 AUBELTE 0441015
KBS 965.17+41.55° 104354385 104794417 52023+ 20.17° 2042+167 191£0.16° 1729+ 140° 1634025
KERHES 909.21 +39.44° 9736£6.10° 98.0513.63" 506.42135.83" 16621132 1284033 13,14+ 1,00 1.90£0.18°

a: SGXHAZE Fbd, P<<0.01;b: SHERIZH s, P<0.01;c. SARIZH HLAS, P<<0.05.
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FE 12 J8 5 R/ BRI T it IR 250
TR A EUE BT B S R S 1 SORE 4 R
TG A, $7% NAFLD BRI il i o

NAFLD (147 s JHIERE BT HER ISR 2% . 5%

+ 1196 - China Pharmacy 2024 Vol. 35 No. 10

&t , PPARvy (2 2F i 1 200 B 534k , 98/ JFF A48 L 1 s
Az B RIS, 4005 PPARy A 3 o BHL1E M1 Y S 5 195 241 it
T Ak S M2 RS W A R A ] IL-18 . IL-6 . TNF-o
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PERA i, S WK mT i a2 F SIRT 1 2R 1) 63k 5k
WG RS B A, E 128 /% NAFLD.,

2GS 2024 4F5 35 45 10 1]



25 b ik, K 0% A R 1 % PPARYy , SIRT1 & H

189 2 20 A T 5 JEF R S A 38 A0 1) S8 RE B, DA T 42 47

X NAFLD f SR AT, AH B3R 2 Ui 231 B i A 1

E— TR

S LBk

[1] GOLABIP,SHAH D, YOUNOSSI Z M. How to identify
advanced nonalcoholic fatty liver disease in the primary
care setting[J]. Semin Liver Dis,2023,43(2) :142-148.

[2] LEE E, KORF H, VIDAL-PUIG A. An adipocentric
perspective on the development and progression of
non-alcoholic fatty liver disease[J]. J Hepatol, 2023, 78
(5):1048-1062.

[3] PETRESCU M, VLAICU S I, CTUMARNEAN L, et al.
Chronic inflammation: a link between nonalcoholic fatty
liver disease (NAFLD) and dysfunctional adipose tissue
[J]. Medicina,2022,58(5) : 641.

[4] CHEN H, TAN H B, WAN J, et al. PPAR-y signaling in
nonalcoholic fatty liver disease: pathogenesis and thera-
peutic targets[J]. Pharmacol Ther, 2023,245:108391.

[5] GREGORIO E D,COLELL A, MORALES A, et al. Rele-
vance of SIRT1-NF-kB axis as therapeutic target to ame-
liorate inflammation in liver disease[J]. Int J Mol Sci,
2020,21(11):3858.

[6] HhfE6E . REL, B, 55 8K a7 shIkok e

BEAL A RAR Meta 70 A [J]. Hh B rp 2 203K, 2023, 48 (1)
234-246.
HAN Q Q, WEN Z Y, LYU Q, et al. Network meta-
analysis of Chinese patent medicine containing Hirudo in
treatment of atherosclerosis[J]. China J Chin Mater Med,
2023,48(1) :234-246.

[7] RIERE SRAAMy, g, 45 JKIRIGYT I AC b AR FH AL I
filF 5% Bk J& [J]. o [ 592 56 U7 7 4 2k A 2023, 29 (18)
209-217.

XUHY,ZHANG D M, LU J, et al. Mechanism of Hirudo
in treatment of stroke: a review[J]. Chin J Exp Tradit Med
Formulae,2023,29(18):209-217.

[8] WU J K, YANG Q. Effect of leech on lipid metabolism
and liver in hyperlipidemia rats[J]. Zhongguo Zhong Yao
Za Zhi,2018,43(4):794-799.

[9] S5, AL 5K— ML, 45 . BELLIRIBEE ApoE /N3l ik

TEZED 202445 35 5 10

(10]

(1]

[12]

[13]

[14]

[19]

[16]

[17]

SR RE A0 I A TR 1 M g JH 4 A BB £ R 2T 4t Ak
PR HIBESE[T]. 2 E BRI 24, 2023, 34(1) 1 1-5.
FENG X T,DU M,ZHANG Y F,et al. Effect of Taohong-
yin decoction on oxidative stress injury and fibrosis of
atherosclerosis with non-alcoholic fatty liver in ApoE~"~
mice[J]. Lishizhen Med Mater Med Res, 2023,34(1):1-5.
TRAKGA, 3R, 5K T 55 . BT 2% 2 B2 RN S I T R
TR 2225 R 7 X0 AR TAS P i 1 /)N BRURSE 28 52 ) B
PEFIBLHIL]. TSP RS & 2%k, 2023, 18(1) : 74-84.
XUY Y,ZHANG L,ZHANG Y, et al. Effect of modified
Ganjiang lingzhu decoction on nonalcoholic fatty liver in
mice and its mechanism based on network pharmacology
and experiments[J]. World J Integr Tradit West Med,
2023,18(1):74-84.
YOUNOSSI Z, ANSTEE Q M, MARIETTI M, et al.
Global burden of NAFLD and NASH : trends, predictions,
risk factors and prevention[J]. Nat Rev Gastroenterol
Hepatol, 2018,15(1):11-20.
WONG V W,EKSTEDT M, WONG G L, et al. Changing
epidemiology, global trends and implications for out-
comes of NAFLD[J]. J Hepatol, 2023,79(3) : 842-852.
LEY F,GUO J N, LIU Z J, et al. Calenduloside E ame-
liorates non-alcoholic fatty liver disease via modulating a
pyroptosis-dependent pathway[J]. J Ethnopharmacol, 2024,
319(Pt2):117239.
ZENG C F, CHEN M K. Progress in nonalcoholic fatty
liver disease: SIRT family regulates mitochondrial bioge-
nesis[J]. Biomolecules,2022,12(8) :1079.
LIOU C J,LEE Y K, TING N C, et al. Protective effects
of licochalcone A ameliorates obesity and non-alcoholic
fatty liver disease via promotion of the Sirt-1/AMPK path-
way in mice fed a high-fat diet[J]. Cells,2019,8(5) :447.
SINGH V, UBAID S. Role of silent information regulator
1 (SIRT1) in regulating oxidative stress and inflammation
[J]. Inflammation,2020,43(5) : 1589-1598.
YANG Y S, LIU Y, WANG Y W, et al. Regulation of
SIRT1 and its roles in inflammation[J]. Front Immunol,
2022,13:831168.

(i H #1:2023-11-16  f&181 H 4 : 2024-03-08)

(ki KoChR)

China Pharmacy 2024 Vol. 35 No. 10 + 1197 -



