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Abstract: To study the effect of Annulohypoxylon stygium fermented tea aqueous extracts (ASTAE) on blood lipids and

liver protection in mice, 80 male KM mice were established hyperlipidemic model by high-fat diet induction, and then
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randomly divided into eight groups: blank control group (CK), model group (HF), positive control group (UA, 200 mg/kg),

green tea group (GT, 400 mg/kg), Annulohypoxylon stygium group (AS, 400 mg/kg), and high (HA, 400 mg/kg), medium

(MA, 200 mg/kg) and low (LA, 100 mg/kg) dose Annulohypoxylon stygium fermented tea aqueous extracts groups. After 5

weeks, serum total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), low-density

lipoprotein cholesterol (LDL-C), aspartate aminotransferase (AST), alanine aminotransferase (ALT), serum creatinine (Scr),

blood urea nitrogen (BUN) and adiponectin (ADPN) levels were detected. Detect the organ index, and liver fat lesions and

distribution were observed by HE and oil red O staining. The results showed that compared with the HF group, the HA

group could extremely significantly reduce the levels of TC, TG, LDL-C, AST, ALT, BUN and Scr in hyperlipidemia mice
(P<0.01). The levels of HDL-C and ADPN were significantly increased (P<0.01). It could improve the degree of fatty liver
histopathology and reduce liver fat particles in the HA and MA groups. The results suggested that the ASTAE could

improve dyslipidemia in hyperlipidemia mice and reduced lipid deposition in the liver of hyperlipidemic mice. The

mechanism might be by increasing the level of adiponectin and regulating fat metabolism, to reduce blood lipids levels,

improve the fatty liver disease and protect liver.

Key words: Annulohypoxylon stygium; Annulohypoxylon stygium fermented tea; hypolipidemic; adiponectin (ADPN); liver

protection
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WE 2GR RS 2N 2 2, T Hsf
BIVE BT IR S P 255 A ) DR AECR B TARZS F it
2, NTHEAT R RS 25 REAZ IR 5 SRt AR
JEREL TG TC JK-F, #2755 HDL-C /K-F. 8
PRR SRR IR, DAL R 0V E UL T
WEEAEEY . BT/ IKE (Annulohypoxylon stygium ) &
— A AT R R LR, S A B 2HE . IR
BHEMR . FLETHESEYI IO, Rt M i 22 AR KRB By
Bom, AR HRE R AR, IR ES, AP
FAb. YU PURTEE. FEIE, BEIMLIE . e 45
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R K E BIPT AL . BN C R DI RE, SE s
DA K TR -5 25 S A IR 1 SR A 0 i I A IR
s i MR/ BUIE B A QR 2w T R AP, U7
AR/ BUBERY, SRR T TR R 25 /K24 (ASTAE )
X g/ UL Th S AL R RE(TC) . Hl =HR(TG)
1= 2% BE AR AR IR [ P2 (HDL-C) | IS8 BE AR 88 I IE A
BE(LDL-C) . A NFE2RE(AST) . A #5624 BiE(ALT) |
JWLEF(Ser)  IRAER (BUN) FERACIEIAH CHE bR L A2 g

X3 (ADPN) 15200, PP 8 K R R BEAS /K B2 Xt e
JIi MLAE /)N ERUFE AN B B 2R VB, S 8 KB 14 1
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JEH

1 MRS

1.1 MRS5EE

SPF 2% KM HEPE/INEL 80 H, AT 2042 g,
VO EERLR 24 sh ) S8 o0, S sh A r= il iE S
SCXK (£ ) 2014-0002, 5 58 3 4 fif FH i4F 7] IE 5
201609001; /INERALAR L VBRI A S S5
s RESR R db i RSEFERHE A BRA R TCL TG.
HDL-C. LDL-C, AST. ALT Ml EiX5) & Faig
A T RS HT; /N Adiponectin ELISA M 52t
& TRV A PR A B Wl 5 IR [ EE (I
C10178156) . FEAHEL (Fit5: C10203440) i TE
MAACER A BRAFL S5 i, T3 RIS AR
PEATERHIT A R0k A, T RIS R, 2
JE BCGEHRE T, WEES S PTiss 2% ) PUAE M SRR
WA RRAE B R R RS T PERIGREE TE 2
PR RS O EE S SIS [ IR WK (Annu-
lohypoxylon stygium) Gxun.10030, T 2021 4= 11 H
19 H A9 T Bl 83 A 420 R R e 4 B s, AR
A= CGMCCNO.23847 .

ZHJH-C11068 B TAES ISR RTL
il A BR2> 7] Olympus CKX41 FUFE 925G i %k
% HZR Olympus; 7100 F4 5 shA= b5 H
A% H A3r; Epoch B KPR 32 BioTek.

1.2 SEWFHE

1.2.1 FIKFERBEAKIEY (ASTAE) il #5 K5l
1R )5 7 K B AP PE RS2 b, 7EIREE 28 °C, i
JE 80% ISR T R lEREFE, Fiashh Bl 22)a, Bt
BN K R R s o FRE LR IR A AR IHEAS 2 g, T
A 200 mL ZER/K AW 5 min, 18, WSS, T4
R PRI 200 mL 284K, ¥ iA#R/EE I 12
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B3 WK, G0 A 25 69, Wi 2 50 mL, BIVEC Bk
BE2h 40 mg/mL M KR4S & EA/KERY), RG>
BRI 7 LA 20, 10 mg/mL P T K B8 4% & e 4%
IKEEY) . SR LR il 5 W B R 40 mg/mL 1)
LERRIE,

T IR R K S0 1 ) 25 - 1 75 D TRT 1) TR 22 AR FH 28
YRRV, TR S8R EE R >l 1:100, F 100 C
TAHEL 10 min, P8 IEWR, EE IR LR FE TGS
2, G IR, MRARS & K R /K IR IR, R TS
T AR T KRR S . FREGE IKTVK 3242 0.4 g,
T 10 mL 281K b, BRilHk B2 40 mg/mL 1)
TR KIEY)

1.2.2 AR A 45257530 HEPE KM /MR
80 H, & N MEME IR —JE, FMFRIESE 251 °C, AHNHE
BE 60%+5%, YGRBE 45 12 h, BEPL N 8 4H, F3:4H
0 H, Hihr—2HE Ao AT REZH (CK), K50 e FR
FRELAN R, Flar 70 HUNREA TR R 78.8% Kk
AR 1% AHE B . 10% SRy . 10% 557 .
0.2% FENHER) #ASE 5 ), 28 ANZEIK 12 h, RBAREL
1fiL, 3000 r/min Z5.0> 10 min, BUALTE, 5E 45 2 /N EY
G 7K S, 525 T BRI AR /K S He g, #5 P<0.05
a P<0.01, MZRIEA L) . # 70 HEs /s BBEAL
SyBe A% 7 A (F4H 10 H), BIBERIZH (HF) | 4454
(GT,400 mg/kg). RESRIRIHMEXTHEZH(UA, 200 mg/kg) .
FIKE L (AS, 400 mg/kg) . T KB A BEAOK R
(HA, 400 mg/kg) . *F (MA, 200 mg/kg) . 5] & 20
(LA, 100 mg/kg), LikshPygFe it 10 mg/kg AT
TEE . 25 A R ISR 4H 8 B A e A AR FEER K,
HAthZH 25 T AIRIR BE M 4 . SCse AR/ INE A
BEEFNKOK, R RS SR 25 2N BRIPRS 1 A2 0 IR
T, BAAIEN, 52452 5 JE, R JERR—qE 0,
1.2.3 B IKEE K IEES B 1M AE S L4 BV A ra A4Sl
Ry, IREREUAL, 5 M & T 1.5 mL 2.0
N, 3000 r/min 250 10 min, BUMLYE, #1502 %
4= A sh A AL 4 BT AR I 1 75 B TC. LDL-C. TG.
HDL-C } BUN, Scr. AST. ALT. ADPN &7k,

AFE/INER I, 025/ BRUFFIE | GO e SRR
L AR AR A . BT EE T 4% R b
R, WA I U T U) v e HE 4efa, 55—
FRATHE ] OTC A3, ¥R Yl A, A 4L O Jefa.
Tk T WS AR 2H LU BRI 100 LA S R BB s ks
BT AT L. AERSFE Y 210
HEFS L (2)

BB = e g

%100
1.3 B

>KFH SPSS 21.0 G244 rcgeit, 240
Malfe FH B R 26 2253087 (ANOV A #E47 Eb 4, BT b
BAFH LSD ¥k, N . Al ¢ Kese ikt r4eit, o8
B aE DL P BEEbRE2E” TR, 22 5 W UK
P<0.05, 225 i E7KFh P<0.01,

2 FER55H
2.1 ASTAE &= MmAs/) R BEsS4E AR
TESLG T R, CK 4/ N B RIS Y6EE, &
A H B E AR S B s HF 20N BB 275 G5, R AR
B2z, /08 F K A TEAS/KIR LN UA ZH/N R
MRS A ks, sSes e Io/NERAETS . R 1
A, HF 20/ BRI B e R, RO T CK gH A
A 28%, X SERIIEE" Mot g SR —3G 25MIETT
ZH /N B AR B A FITRAEAIR, L 5 IR o R A /K
] AR E I LA, 5 HF diAH b, &5 .
w2 AR B B RAAIG T e LR/ BRI ER (P<0.01),
HALT GT 41 AS 2H, ULRHRE B B K A BEA /KR
YrReA SR AR /N EUA AR R

# 1 ASTAE X i /N BUAR EE A 2848 5 Ay 52

Table 1 Effects of ASTAE on body weight and organ index of
hyperlipidemic mice

i1l £ (g) ISR R (%) DHEREE(%)  FIEREE(%)
CK 38.27+3.42% 3.09+0.20% 0.40+0.03" 1.03+0.13"
HF  48.88+2.28** 3.70+0.36* 0.49+0.06* 1.26+0.13*
UA  38.46+3.87" 2.81+0.27% 0.48+0.09* 1.04+0.16"
HA  38.91+4.26" 2.55+0.94% 0.43+0.05 0.98+0.16"
MA  39.36+4.11" 2.87+0.23% 0.47+0.08 1.08+0.18"
LA  42.81+3.79"% 2.78+0.13% 0.46+0.07 1.08+0.15"
GT 40.72+4.70* 2.64+0.26" 0.46+0.10 1.04+0.19*
AS 42.96+4.02* 2.59+0.72" 0.45+0.03 1.02+0.19"

0 GBI A H, *P<0.015(" P<0.05; 525 X BZHAH 1L, *P<0.058],
**P<().01; Fe2~F4[H]

IR 2 /)N BRUAY B JIE O I T B I 5053 0 R
CK ZHfY 1.20. 1.23 F1 1.22 4%, B R e TIER4H(P<
0.05). FIKW R BSR4/ N R E+s
B D NEFREC. B DEFE B AR T ALY LH , A LT
HF 2, 2541/ BRI IFIEFE 20 25 TR, AT
EPE2E5(P<0.01), B HEFEEUE 35 TE T 4 (P<0.05),
Ui HHE B 45 T & KRR I AK SR Y Re s A 2L T B
g /IS BRLC e L I BT S BN, B R
RE S RS TR N, —E R R TR IE
FRIER
2.2 ASTAE & mAg N M As 7K A0

ASTAE Xt Ag /N Ui+ TC. TG, HDL-C,
LDL-C 52 _anss 2 R, HF 4/NRUIiE i

%2 ASTAE ¥ 1ig/Ni TC. TG, HDL-C. LDL-C [

Table 2 Effects of ASTAE on TC. TG, HDL-C., LDL-C in
hyperlipidemic mice

ZH5 TC (mmol/L) TG (mmol/L) HDL-C (mmol/L) LDL-C (mmol/L)

CK  1.99+0.21%  0.51x0.10" 1.53+0.17% 0.32+0.07*
HF  3.78+0.89%*  0.72+0.36* 0.60+0.05%* 1.33£0.22%*
UA  2.17£0.41%  0.54+0.08 1.66£0.31% 0.38+0.09*
HA  226+0.57%  0.46£0.11*  2.25+0.09%** 0.21£0.07*
MA  2.45+038"  0.58+0.06 2.1440.05" 4% 0.400.09*
LA 2.74+0.17%%*  (.60+0.10 1.96£0.27"* 0.48+0.10%
GT 231£0.28%  0.58+£0.10 1.9040. 14" 0.27+0.09*
AS  2.88+0.24"**  (.57+0.08 1.9040.30 % 0.44+0.20*
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TC. TG. LDL-C & & e, H &= T CK 4 (P<
0.05), MM HDL-C ¥ AR, # i 2ZIF CK 4H(P<
0.01), B & AR/ BUSSAUAA )

I3 TC. TG. HDL-C FI LDL-C 2 115
e E A I e [EN [ B N Z NP RS Y = D e
SIS 1A, Hirp LDL-C JEsRE B b fH [F i)
FEERIR, HOK SRR S50 AR B &k R 5L IEAH
&, HDL-C Y 7KF-55 0 LA 1 I XU 52 17 AR
K

5 HF 2HAREL, HA 2 RENEAR o 3 R = 1S 7
FULYE A TG. TC. LDL-C B& w7k F, FE HDL-C
i (P<0.01), HRUR 5 BHMEZGAH 24 5 MA ¢ A0
LA ZHH i 25 R T &5 iR /N B yg b TC. LDL-C
Py &, FHs HDL-C #7K - (P<0.01) . 5 HF £H4H
tb, GT 240 &% AS 2H I # g 3 Bl LDL-C. TC 19 &
&, JF& HDL-C 197K - (P<0.01), {ERE IS /E A
Ko KPR R B /KB A5 TRl e, 3 5 SOk A
— O, IR, KT R AR SEY HAT R
T AREARR i3 LA /IS ERUALAS PR A, I ITT 8 280 A0 v .
e/ NEUIR B VE o
2.3 ASTAE XS MmAS/MR AST. ALT B9S2

2 DN FE S AN G S A AE T T4l i 40
MuAz Fngr A dn, 2 FFE L 2 AZ 38T, it D) 2 1
KA AST. ALT AL, {1 iy AST. ALT &%
TR PRk, SRR P A A A
W ARSI SR

rh2¢ 3 AT, HF /B ys h i) AST. ALT 7K
SRR 2 TR (P<0.01), J& CK 4% 2.26. 1.72 1%,
oK ERE R K eSS SNBSS HF
ZHAH L, HA 2H/NELAY AST. ALT 7K -4 5 25 FEAIG
(P<0.01), HECRAE T UA 4. GT 451 AS 4H; 5
HF 2iAHLY, GT BRI T ALT 198 H(P<0.05),
{ESECRAN M B IR K B /KB . BRG]
T IR o K A /K AR 8 Sk 35 AP v 1S /0> BRI s Hh
M) AST. ALT &, HA P HFNEDIGE.

%3 ASTAE Xfmifig/Ml AST. ALT HYFN
Table 3 Effects of ASTAE on AST. ALT in hyperlipidemic

mice
205 AST(U/L) ALT(U/L)
CK 7.43+1.13% 2.14+0.50*
HF 16.76+2.26%* 3.68+£1.29%*
UA 9.97+2.49% 2.14+1.14%
HA 6.71+1.53% 1.96+0.46"
MA 10.12+1.69" 2.44+0.80*
LA 11.20+4.89"* 2.91+0.94
GT 14.16+2.94%* 2.61+0.71"
AS 10.92+3.37%* 2.63+0.27*

2.4 ASTAE 3&MmAg/ iR BUN. Scr B
KW HASEN . SGE N EY S MPuachg
ARIZEAL, (i 2 9 Ig I MERE AR, T S 20O

KA, ML (Ser) PR ZE A (BUN) & I
15, B Ser A1 BUN &85 FH I A I B JIE 453493 114
HAbFRFRI

SCYGEE R AR 4 EIR TS, 45T IR s
35, 5 CK AL, HF 2H/N U yE #7 A9 BUN., Scr
Y5 B7t. 5 HF 4 b, T K R BEASKHE4 4557
e 2H YA S BRI T s i /D BRI H BUN A9
K (P<0.01), Hid HA 41— T UA 4H; HA
ZHAR W AR T /UM IE H Ser KF-(P<0.01), HBK
BT UA 2. 5 HF AALL, GT 4H. AS AR B3
FEAR T s M AS /IS BRI P BUN(P<0.01), (HRUER AR
IR R RS ASTE A s GT AR 35 B3I T R I
AE/NEUMIE T Ser A8 (P<0.01), HACR A M HA 1.
RS LS R BH, KPR R A/ KR YIRS A 4009
Bl BUN. Scr & H/KF, BA —E BN 1EH

%4  ASTAE X#iffig/ BUN, Ser 50
Table 4 Effects of ASTAE on BUN. Scr in hyperlipidemic

mice

2H 5 BUN (mmol/L) Scr (mmol/L)
CK 6.31+0.83% 32.80+1.79
HF 9.354+0.63%* 34.20+1.30
UA 6.53+0.68% 32.20+1.64
HA 6.44+1.17% 28.00+4.05%**#
MA 6.54+0.39% 31.83+0.98
LA 7.19+£0.94% 32.00+0.63
GT 7.02+£1.20% 30.17+3.55%
AS 7.82+1.07%+ 33.331.51

2.5 ASTAE M&MmAs/MRILFEFAEELZRE (ADPN)
oA
BHEE (ADPN) J&—Fi i 15 U5 4l g 4320 4 4 it

PR, ZEXHACITZE LAY B PR RO s J i 22 Uk
i A AEETAVERAN, RELE RS A
S, FRIRE T i AR B, e SR g A i i PR
JHUE

IR R AKX R s/ N UM E - ADPN
FISZIANE 1 B, 5 CK A kL, EigkHMaE 3R )5 7
FUAP AR 2 W i TR, 3X 5 SCHRARE O ot 45

i
*%

135 FF ADPNF & (pg/mL)
(e} — 3] W I w N ~ o]

- CK HF UA HA MA LA GT AS
Kl 1 ASTAE X/l ADPN F 50
Fig.1 Effects of ASTAE on ADPN in hyperlipidemic mice
TE: SR L, #P<0.01 Bi##P<0.05; 575 FI X UM LE,
*P<0.05 8**P<0.01,
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Fig.2 Observational view of the liver appearance of mice in
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Fig.4 Oil red O staining of liver tissue in hyperlipidemic mice
by ASTAE (400x)
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