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22k K B (hypercalin B, HB) A /| & &K it 8 DDX5 B KA & . ARSI 0 M R AFHHER (palmitic acid, PA) #ill
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Hypercalin B alleviates nonalcoholic steatohepatitis progression via
suppressing mTORCI1 signaling pathway
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Abstract: The global incidence rate of nonalcoholic steatohepatitis (NASH) continues to rise. The
pathogenesis of NASH is complex, and there is no effective clinical treatment. Previous study has shown that
DEAD box protein 5 (DDXS5) can significantly alleviate the NASH process in mice. This study screened the natural
product library of the research group and found that the active compound hypercalin B (HB) in Hypericum beanii
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N. Robson, a traditional Chinese medicine, can upregulate the expression of DDXS5 protein in a dose-dependent
manner. In this study, an in vitro model of NASH stimulated by palmitic acid (PA) and an animal model of NASH
induced by the methionine- and choline-deficient diet (MCD) were constructed. Different concentrations of HB
were used to investigate the effect and mechanism of HB in alleviating NASH progression. All animal experiments
in this paper were approved by the Ethics Committee of China Pharmaceutical University (NO: 2021-02-003). In
vitro model results showed that HB significantly reduced the intracellular lipid deposition induced by free fatty
acid (FFA). Animal experiments showed that HB improved liver injury by significantly reducing lipid
accumulation in the liver of NASH mice, and reducing serum aspartate transaminase (AST) and alanine
transaminase (ALT) levels. Moreover, HB could inhibit liver inflammation by reducing the mRNA levels of liver
pro-inflammatory cytokines including interleukin 6 (IL-6), interleukin 14 (IL-15), and tumor necrosis factor a
(TNFa). Further research showed that HB could reduce the phosphorylation level of the mechanical target of
rapamycin (mTOR) and reduce the expression of sterol regulatory element binding protein 1 (SREBP1) and fatty
acid synthase (FASN), thereby improving lipid metabolism and alleviating NASH progression, and the effects of
HB against NASH were dependent on DDXS5. In conclusion, HB can improve lipid metabolism and inhibit
inflammatory activation by suppressing mTORCI1 pathway via upregulating DDX5 protein, and showed promising
anti-NASH activity in vitro and in vivo.
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mTORCI 72 {42 Ji5 AC (1) X 8 3 #¢ - mTORCI1 i if

R 175 i W R RO B A P ] R Y e A B A
(sterol regulatory element-binding protein 1, SREBP1)
i 33t ISk i 15 A2 % (de novo lipogenesis, DNL), M i 3
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SCIGENM  HETE CSTBL/6T /N (6~8 JE YY), M SK
T b 54 A RS20 S Y BOR A IR A B B A A A
[SPF 2%, & #%ilE %5 : SCXK (73) 2016-0003], 1 7% F
E 2R R 2y g sE i bt . BT )W SE IR #OER 1S
I 25 B R S A B AR & DL b (b fE S 2021-02-
003). SEERANPILE 12 h IS 22 & 1) SPF 24304 b v 1)
7, HHBEEYOK, & NS 7 K.

AYEXIIRF  HB R T ALK %, WAL
b 2 B9 45 3 R T BRI 7 5 95% £ Wik 2
3, [BISGHR R0 22 1 e IR TR A, A i T A% 3 K
A TS A R 4, 1R AR R s, A R LR
T P e ., WS £R Al 2R < T B el WOV AR R B
2 i & A (B, 7E 73% HY /K B i 2% 1 I 45
F|HB 4l . MCD (R B RH& FERHRH A B 2 7], 18
5 TP3005); Il 75 %+ #2 %% 2 B (aspartate transaminase,
AST). & A ¥ & I (alanine transaminase, ALT) i &
(P 5t A TR FL P, 525 73 i v C010-2-1.
C009-2-1); ChamQ SYBR gPCR Master Mix. HiScript
IT Q RT SuperMix for qPCR (R 5T i ME 3% AL V) RFE I 1
HIR A, 57545 8 Q321-02.R222-01); Total RNA
IR A & (EEECEMREAR AR, TS
ES-RN001); DDX5 it f& (1% ‘5 9877). Jig Wi & & Ht
(fatty acid synthase, FASN) Juik (155 3180). T IHE &
#8 2K 1 (mechanistic target of rapamycin, mTOR) Pt &
($2'5 2983).p-mTOR (Ser2448) Hifk (£ 5 5536).S6K
Pk (%5 2708). p-S6K (Thr389) Hi 1 (5% 5 9208).
cell lysis buffer (¥% 5 9803) (Cell Signaling Technology
oy ), [l B T T AR 45 A B 1 (sterol regulatory
element-binding protein 1, SREBP1) #i {& (Santa Cruz
Biotechnology A #], 51" sc-13551); Actin Hif& (i
ZHEMEEA R A A, 85 30101ES60); PVDF JE
(Bio-Rad /A @], %% 5 1620177); EasySee Western blot
kit (bR eXEEVREABBAERLIA, 5
DW101-01).

PAESHAMRBEME K 20% T 5 I R
BSA (d-BSA) ¥, #7 4 PBS; Ll 20 mmol-L" PA
VI, W 0.1 mol-L' NaOH ¥, 7 70~75 °C/K I
By TP G, 8o A IO AR AR d-BSA VA R
BRI 1 PA I, AT B T 50~55 °CKittim
s, 79 20 7 19 10 mmol-L' PA + 10% d-BSA % K
¥ ERAS B R T S i IR T, B AR R R
Jlg 1% 55 R 3 (PA K A7), 70 % e T 4 °CIRAT; X B4
FC il 20% d-BSA IR & 45 AL 0.1 mol-L” NaOH
VAL, L DB RR T 5 70 2 DR A HUPA it A7 Y SAH L R %)

HEA VR, FH 2 PR 355 5 B A 8 JAE B 29K FE, B5 9% 16 h )5
WA i AT A SR AR R

FFA Z SR MR B AE  ACH 20% d-BSA ¥
W, %77 4 PBS; B # 20 mmol-L" FFA [PA: OA (oleic
acid, I 2) = 1:2] ¥ W, ¥ 755 0.1 mol-L" NaOH &
W, 1E70~75 CAKBHR iR AL H, 780 B1k; HAb
BRE“PA S T4 BB R A 27

ML O UMM 25 1E M FLIR, FFA &
T J5 %2 58 P [ 52 20 min, 60% 5 75 BE I G 1 min, JH
21 O YL IR 4 20 min, 60% 3 A BETE 3 20 s 2 ] i
TE T, KPR 3 VRGN ZE K B a5 4, SR 180 B R A
BERERRK .

MCD#E&ME K140 H 6~8 & i1 C5TBL/6]
HEER, BEAL 9 5 4, J3 5 ot B A REZH MCS (methio-
nine and choline-sufficient diet). 1% 2{ MCD.MCD +
HB 10 mgkg'.MCD + HB 20 mgkg'.MCD + HB
40 mg-kg', REZH 8 L, 25 1 IS PSR, 5 3 A T 46
B4 T HB, 4 A J5, B/ B A i K BE AT 5 225y
B (& 1.

Table 1

(MCD) -induced nonalcoholic steatohepatitis (NASH) model.
MCS: Methionine- and choline-sufficient diet

Feeding plan of methionine- and choline-deficient diet

Day 1 and Day 3and Day 5 and
Aft
day 2 day 4 day 6 er day 7
MCS:MCD 301 2:1 101 AllMCD

mEEiEREN SMEERFE24°C,
4 000 r-min™ &> 10 min 5 _FiF I N IS, 115 ALT F
AST MR8 156 ] P AR R B AR PP I

FFBEREEI R HUN R BERE € T 4% 2 R F i
24 h DA b, A S0 b, $2 RS iE4T HE AL O
Masson I Sirius Red 44 €2, il W 2 - R G 7 it .

3BT 3% X = PCR (real time quantitative
polymerase chain reaction, RT-qPCR) & %% X H
RNA $& B 7 & 4 B B IE 1 4 RNA, Nanodrop
T 5E RNA K, B 1 pg RNA I % 5 i cDNA,
T -20 CCIRAFEJE 82550 FH . 4 3& & 1 cDNA H
RNase free dH,O #i B¢ 5 i, 4% Ui B 15 1ic & 4F PCR [ b
W, R FEAF RGP HIN R 2 3 B s o

FEHRZENTE (Western blot, WB)  7E 7 Ui 14

Table 2 RT-qPCR reaction condition

Step Temperature/°C Time/s Cycle
Initial denaturation 95 30 1
Denaturation 95 5 40
Annealing 60 10
Extension 72 15
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Table 3  Primer sequences used in the experiments. //-6: Interleukin 6; //-1f: Interleukin 18; Tnfa: Tumor necrosis factor a; 11-10:

Interleukin 10

Gene Forward primer (5'—3’) Reverse primer (5'—3)

1l-6 AGTTGCCTTCTTGGGACTGA TCCACGATTTCCCAGAGAAC

1-18 ATGAGAGCATCCAGCTTCAA TGAAGGAAAAGAAGGTGCTC
Tnfa CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC
1-10 TGAATTCCCTGGGTGAGAAG CTCTTCACCTGCTCCACTGC

Actin GGCTGTATTCCCCTCCATCG CCAGTTGGTAACAATGCCATGT

Jei /0N SROFF A B0k ISC4E 4 Roim N 5 B 1 g AT
) 370 1R R, B S AR, 4 °C .12 000 rmin B O
10 min, B0 35 AT 8 08 &, N 2x EAEZE i,
7K # 10 min J& $EAT SDS 58 P4 I T et i FRL K, 5 B
% PVDF [ii, 5% BSA =& M 1 h, —H1 4 °CiF § i
W, ZHiE WA 2 h, KA ECL & 5 # T Bio-Rad
ChemiDocXRS+ 14 R G H AT 547 -

FirF 535 K GraphPad Prism 8 #H 44 F 48 it
3 AT, Bl AP ME £ AR HETR (mean = SEM) KR,
R R A5 g8, 2 4500 K F SR O 25 4
HT (one-way ANOVA) i it, 73 #1 45 3K 7R P < 0.05,
HREMEZR, "RRP <001, B S EMEER,
TRIRP<0.001, AT EEES.

TR
1 HBEZERLHMEAME R

£ PA I HepG2 2 i A5 Y i 25 3 AN [ 771 & 11
HB (E 1A), &8l 12.5 pmol-L™" LL K I} AS 77 7 40 i 75
(B 1B), #E—25 K WB kil DDXS & [ R ik &, K
HB A 71 & i vt b _E il DDXS & AR ik & (- 10).
HE—2, 7E FFA AL BE (1) LO2 40 g v 45 F HB, K4
O Gt 8 7 20 Jf o i /N A e, e 45 R B, Bl
# FFA MBS 142 v, 20 B b g B ORR B S I0 B, i 45 7
HB J&, WU fig B 2 93/ 40 i Jig 35 K /N Fi 2 & (81 1D).
£ HepG2 Al fu 1, 73 2 [FIAE 25 3 (BT 1E). DA B4 RE
B, HB 7] 55 2 /> NASH 4 i A5 784 o g o 70 AR .
2 HBE NASH /)R AT 4545 A0 BE B AR

B ELEHB MR N B, HE R0 85 R BN, &
7B T HB X /N B % JUE 2% 0 B B B (B 2A). i —
2, K FH MCD #4 8 NASH /) RABE AL, #E B 45 7 AR A7
T HB, /N R IE HE 42 o 85 5 BoR, B84/ R
Wit ™ H, 457 HB J&5, BiAE HB 7l & 3, /N 65
PR B Wk A% s 4T O Y 45 SR B, HB Refi% 1A i
/D /N BRI A S AR, R R A (1
2B). Ii{f AST FI ALT 45 3 [F & B, HB e f% i1 18 ¢
it NASH /N RUIT 445 (B 2C.D). LL E45 3%, HB
A% IH 2 22 i MCD 5 3 1) NASH /) B BT 43 45 &

R TAR o
3 HBXE NASH /)R BT 4L R K GE R 2

NASH KR HLHIE 2%, HokzOBR IR Ui 4b, 24
AN 98 i B3 [ PE 2 BX B NASH #ERE O B B[N K. 38
o F /N B4 4R T 3 47 Masson Al Sirius red J2 8 K%
B, it HR AL LT 384 e S 4 4 URR, A 78 4 v e SR
B2, 4T HB Jo e i gt i A i s/, Hos 7l
2L 17 B AOR TE O W S (B 3A), 42753 HB RE B8 0k
NASH /> B IF 7 4 A REE o 38 AR I /0N 5ROFF AT 58
i A G FE DR R B, ASE 2 2 /N RO I R 0 8 DR -6
11-1B A1 Tnfo i) mRNA 1A /& W % &, i b & HJ 1
II-10 mRNA F£i5 &2 NI, 457 HB Jo W e % i B
PR R BT 11-6 . J1- 18 A Tnfo 358, B EREHA
N7 11-10 Rk &, I B A 7 =W, $#275 HB Bei% 2%
filt NASH /N SRFFIIE 25 B80S « LA B 45 53R 01, HB il it
VR T U 2 24 A0 R8PS R 00 o) P O 48 RE 0, AT 2% A
/NENASH #HFE .
4 HBIEIR D /R BT BE A BE BAER & RRRk 32 s B AR

REAR I L2 NASH (19— A EZER I LR K
K, F R IR RE & s OB 5= K SREBP1 H FASN i it
{2 32E DNL P 5 AR U I T A2 105 J9F J0 g 1 A0, AR A
FEIE A I /) BT IR AH 0GB SR IA &, K ILBE & HB
i E R, BN SREBPI A& (pSREBP1) %
155, {HAE B 2 kb B 248 SREBP1 (mSREBPI1) )3
ik, [Fl 3% PR IK FASN RIA & (K 4A.B), R HB
A3 ) A TR A M T X NASH /) BRUFF B 4%
i, /N BB RE SRR . 5 — U T, E PA BRI
HepG2 41 i #, HB [A] £ 7] LA Jek /> mSREBP1 5 FASN
wAREE, HREAREKBME (B4C.D).
5 HBEIZHH mTORC1 5 S8 B BUE K ZE NASH
iz

R U138 3 7 %, % BULLE PA J3 0 40 R A R ) HB
REfS 77 B M 3 | i DDX5 & (A ik &, /£ MCD %
F [ NASH /) B Y i 25 7 HB AL B 5, Bl 3 71 & 1
g, /N BUFFIE H DDXS R I8 & B 2 Tt = (B SAB).
HE— P 5TKI, HB AL 5 A 521 mTOR & 8 R IA
2, H AT 7 AR /N BRUFFIBE A p-mTOR 3k 7K
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Figure 1 Hypercalin B (HB) significantly reduces lipid deposition in cells. A: Structure of HB; B: Cell viability of HepG2 cells after being

treated with indicated concentration of HB for 48 h; C: Western blots and quantification of DEAD box protein 5 (DDXS5) protein level in
BSA- or palmitic acid (PA)-stimulated HepG2 cells treated with indicated concentrations of HB for 48 h; D, E: L02 (D) and HepG2 (E) cells
were treated with DMSO or HB (10 pmol-L™") for 48 h under different concentrations of free fatty acid (FFA) stimulation. Oil red O staining

analyzed the degree of lipid accumulation. Scale bars, 50 um. n = 3, x = SEM. "P < 0.05, “P < 0.01,

F (B SAB), & W3 HB Al #11 /1N BRI IE - mTORC1 {5
53 B O ; 7E PA I ) HepG2 41 g #5584 v | HB A
207 mTOR I S6K & 8 [ s &, 5 ] 771 & 4 i 1k F&
fik p-mTOR 1 p-S6K K i & (& 5C. D), % B HB 1] #I
il PA 75 3 1Y) NASH 41l fg #5784 1 mTORC1 15 518 B ¥
o DL Lgs IR, HB @i # ] mTORC1 15 5 38 %
B T 22 i NASH R AE R JE

Bt — 2, 7F HepG2 4l Jiid o °F it DDXS5 J& 45 T

wkx

P <0.001

HB, f& ] mTORC1 15 538 % 1 /I 17 B2 & i AH o6 0
LA &, KILF @i DDXS5 J5 HB X} mTORCI1 15 5 i %
J< FASN. SREBP1 [ 1 4% /E F %% 1% %%, i B HB k3%
NASH #2446 T DDXS5 (Kl SEF).

g

NAFLD & Rh 5w WL A8 1 s, HoHh NASH /2
NAFLD #f g #1, 7J % i N AT £F 44k 6 46 5 2 1T 9,
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Figure 2 HB improved liver injury and lipid accumulation in MCD-induced NASH mouse model. A: HE staining of heart, liver, spleen,

lung, and kidney in mice treated with HB (40 mg-kg™) under normal diet. Scale bars, 100 um; B: Representative images of HE and oil red O

staining in MCD mice treated with vehicle or different doses of HB (10, 20, 40 mg-kg"). Scale bars, 100 um; C, D: Plasma aspartate

transaminase (AST, C) and alanine transaminase (ALT, D) levels in MCD mice treated with vehicle or different doses of HB (10, 20,

Hk

40 mg-kg"). n=8,x+ SEM. P <0.05, "P<0.01, P <0.001

H Al i JC FDA 1IE UHEHETR J7 NASH (1254 . NASH
BRI B A%, &7 17X E T &7 3“2 HT
UL A, HAZ O R MR TR L S RE AT ZF 441

MCD & 2 f& HI T3 3 /1 B NASH A58 2 a5 3 H 1)
AR —, CfFH 40 RE, H S H 40% R bE A
10% Jg 0, {86k = 85 2 B A0 RE A, 5 3508 1 1R $6 N 1
hn s WA % FE s & A (very low density lipoprotein,
VLDL) 75 3 /b, #Ei 5 BUF P G 5 & R, 7T e ki
PRI [B) PN 77 A B P B [ NASH R 2 . /N iR MCD
AR, BEAE R DT D, 2 4
AN 2~ 4 Je i TR B R AR L R 5 AR, ik ) B
Wk 241 e % A 32 T B E A% % 5% Rl F- kB (nuclear factor
kappa B, NFxB) i, B4 {2 2 8 1 IL-6 e AL A= K
[XlF B (transforming growth factor 8, TGFS) 1 TNFa [

o, /N SRR BE ORE SN IEIn, I T i T 0 A 4E
A2 RIS K L, HB AT 22 fif MCD 5 3 19 /) B
ik Fig I 8 VRN 98 0 0TS

£ NASH & e fi 3, 48 fd b TG K& R &
HUIR AR K AL, B T FFA JE U1 TG, DNL /2 TG 1)
— AN EZKYE, DNL/ENASH RAE R il fih B &
ZAEH, 5 NRZAR# I E TG 19 26%Y. 7£ DNL it
TR, 0 %) B 1 S A oy SR A, S AT A TS
ST G A R AT T BT TR A A, IR DT R S K
P 3 Bl FASN JUI {4 £k, 2 19t 4 Bl A FI T 19t 4 g A &
H PA, PA 2 fifl J5 I % B A 25 1 R B (stearoyl-CoA
desaturase, SCD) J¥ fi 5. /A~ 1L A1 JIig Jo5 2, 4k if ad ik |
IH1-3- B R Tt L % F% I (glycerol-3-phosphate acyltrans-
ferase, GPAT) 14k TG & I WI UG P U8, i 448 Ak
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Figure 3 HB improves liver fibrosis and inflammatory response in NASH mice. A: Representative images of Masson and Sirius red
staining in MCD mice treated with vehicle or different doses of HB (10, 20, 40 mg-kg™"). Scale bars, 100 um; B-E: Relative mRNA levels of
11-6 (B), II-15 (C), Tnfa. (D), and 7I-10 (E) in the livers of MCD mice from the indicated groups. n =8, x £ SEM. "P < 0.05, “P < 0.01
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Figure 4 HB alleviates lipid accumulation by reducing fatty acid synthesis in NASH models. A, B: Western blots (A) and quantification

(B) of fatty acid synthase (FASN) and sterol regulatory element-binding protein 1 (SREBP1) protein levels in the livers of MCD mice
treated with vehicle or different doses of HB (10, 20, 40 mg-kg"); C, D: Western blots (C) and quantification (D) of FASN and SREBPI
protein levels in BSA or PA-stimulated HepG2 cells treated with vehicle or different concentrations of HB (1, 5, 10 umol-L™"). n = 8 (A, B),

n=3(C,D),x+SEM. "P<0.05,"P<0.01, "P<0.001

IR, I E NASH #EFEYP1, NLRP3 % 5E /M & — Fl 4]
M 2 & A5, HNLRP3.ACS Fl caspase-1 2H %,
BB 18 caspase-1 {2 %8 K 1~ IL-18 F1 IL-18 BY ]
BT SRR TCHE LAk, 40T 51 R — R B S RN .
7£ NASH 35 F 2 )45 184 1) JHIE o, NLRP3 A2 9 4]
FIL-1pMREE R ZE &, AR IRIE, mTORCI
A R 1) 5 T2 R 8 0% 12 32 NILRP3 28 i /MA SR, 7F B
NLRP3 F1 mTOR W] B # A0 FAF FH 8 5 98 RE Je B, i
LEE L W] mTORC 5 RIE KA Z AR E B VTR R
FEA TR AL BT T 0 R b, R 30 DDX5 3 H il
Tk 0 1) H 5 B8 G R OK B 5 K] SREBP 1 FASN F1 SCD,
0 TG & 5% B 3 K] GPAT \DGAT, L& #2 v BT B
Wik 7K P AT 5 T 0 T AR 3, 3E — 2Dt 75 K I DDXS
3 # 5 TSC1/2 5 4 W) & mTOR, M 1 #11 #il AF iE
mTORC1 {5 538 P& W0, o8 M AW 3R 8L 38 0 B W

T PE S #0H1) NLRP3 28 5E /MA BT, 12 1 22 i NASH K
AR AT AR HE A 0 i, I HB A ) K
£ F 1 NASH /) 5FT4H il #5484 v DDXS 3638 &, JF 1)
#I# mTORC1 15 il B WOE ; fE 40 L b T i DDXS5 J5
45T HB, KM HB k2 7 X mTORC1 15 5 18 % A fig
JI5 8 &5 A AH 5% B TR 3 4E L, 328 HB @ i 11
DDX5 M T #0 % mTORCI {5 5 i B% 0%, 81 ok &
NASH #EF# .

gk L prid, HB i@ b i DDXS & [ 3 ik & #1
mTORC! {5 5 38 B0, AT 40 1610 I 07 B8 & Js ik 4% 5%
L RIA, SRR A, I TR 2AE SR, FEAR A
HRKF R I BT PINASHAE o« ASHE 5t i 2458
TEFAEIG PR 697 NASH 24t 1 FAG A S0 AR 38

& DTHK: SICHE BRI ] 3¢ 5 0 e 20 L AN Zh 4 S 56 HdR
G T B SCEE S A R A 5T HB ISR IS B A 5 1R



TRHRSE: K422 Bk 3R B 3] mTORC 15 5 38 i of 3 = WRS I8 s T 96 1R 4 YRR F 7 2399
A B DDX5
=
MCD %Dg . —  *
ol = 8
HB / mg-kg! 0 10 20 40 § 5 s
- S 5
DDX5 | e o s - - — D -~ — “a;,gz
p-mTOR ‘ 0
Ser2448 m“.ﬁﬂ"’ -ye S
0 10 20 40 mgkg!
MCD
L | e s e 0 e 0t o o o
p-mTOR/mTOR
Actn | S——— — — - - — —— - — 157 —2—
g3 P
22 10
= 0
C 2
HepG2 <3
BSA PA zgg oS
=X
HB/pmolLt o o0 1 5 10 S
0.0
p-mTOR 0 10 20 40 mgkg'
ser244s | R O TR T o
D
mT0R|" "~ . . - p-mTOR/MTOR p-S6K/S6K
—- 29 * * = 3 ” —
p-S6K e — —— g = —r— = —ir—
Thr380 [ s s s s e [ = 0 15 5
E‘ g 1.0 % :
T pee—— o
S6K 2 os £
- =z g
s &
0.0 0
Actin | we e e e s BSA 0 1 5 10 pmol-L" 1 5 10 pmol L7
PA PA
B siDDX5 F
-1
i - == PA+siDDX5+HB 0 pmol L™ Bn == pA+siDDX5+HB 0 pmol-L™!
p'mTOR@ s pmo HB/pmol'L1 0 10 W
Ser2448 == PAISIDDXSHHB 10 umol 1! . ASN:l i 1’1/:+siDDX5+HB 10 pmol L
m g Ll 5+
S 57
= L: PSREBP! | @D @B S £ 104
pS6K| | & 104 = ¥
Thr389 > S g
g mSREBP] e - > 2 ]
|5 o054 S B
S6K w 27 cls
ol 5]
[—— 2 Actin 0.0
2 004 FASN  mSREBP1
2o
: s p-mTOR  p-S6K /pSREBP1
Actins S Ei A~ /mTOR  /S6K

Figure 5 HB alleviates NASH progression via inhibiting mechanistic target of rapamycin complex 1 (mTORC1) signaling. A, B: Western

blots (A) and quantification (B) of DDXS5, mechanistic target of rapamycin (mTOR) and p-mTOR protein levels in the livers of MCD mice
treated with vehicle or different doses of HB (10, 20, 40 mg-kg"); C, D: Western blots (C) and quantification (D) of p-mTOR, mTOR,
p-S6K, and S6K protein levels in BSA- or PA-stimulated HepG2 cells treated with vehicle or different concentrations of HB (1, 5,
10 pmol-L™"); E, F: Western blots and quantification of p-mTOR, mTOR, p-S6K, S6K (E), FASN, and SREBP1 (F) protein levels in HepG2
cells transfected with DDX5 siRNA and treated with DMSO or HB (10 umol-L™") for 48 h under PA stimulation. n = 8 (A, B), n = 3 (C, D),
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