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ABSTRACT Objective: To investigate the protective effect and mechanism of PH797804 on Lipopolysaccharide/D-galactosamine
(LPS/D-Gal) induced acute liver failure (ALF) in mice. Methods: Sixty-four mice were randomly divided into four groups, 16 in each
group. ALF model of mice induced by intraperitoneal injection of LPS/D-Gal, the four groups were normal saline control group (a),
LPS/D-Gal induction model group (b), LPS/D-Gal induction and PH797804 pretreatment group (c), PH797804 control group (d). The
survival rate of mice was observed within 48 hours, and the contents of alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) in serum were detected, the hepatic pathological changes were observed by HE staining tissue sections, and the expression levels
of TNF-« and IL-6 were detected by Elisa. The high-throughput transcriptome sequencing was performed on the liver tissue of each
group to explore the mechanism of action, and the sequencing results were verified by Real-time qPCR. Results: Compared with the ALF
model group, the 48-hour survival rate of mice in group c after PH797804 treatment increased from 20% to 80%, the liver
histopathological abnormalities of mice were significantly improved, the content of ALT and AST in serum were obviously lower than
that in ALF model group (P<<0.01). And the content of proinflammatory cytokines such as TNF-«a and IL-6 in serum were significantly
lower than that in ALF model group (P<<0.01). In addition, RNA sequencing results suggested that the protective effect of PH797804 on
LPS / D-Gal-induced ALF in mice is mainly related to inhibiting the inflammatory response. Real-time PCR verified the reliability of the
sequencing results. Conclusions: PH797804 has protective effect on LPS / D-Gal-induced ALF in mice, and its mechanism may be
related to inhibiting inflammatory response.
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2459 (Acute liver failure, ALF )35 & 3 e i 2 £
AR, SR E KA AT RO , ALF TT SR A0 it ™ 5 %5 Ak
HIRIE, 5 E AT DI RERE AR I R B A B Y pe i 25t
T, HHG AR EIX ALF BB A RERIT F B, RAEX T
SR EE SRR AT AR S R N T R p 2 T D R
] DL PRI AEIOYT , (A 4352 B A d BN 2 B e
P B R AE i D A R 4, R, PR AR IT T HRBELIBT ALF S8 35000
1% S B AT SRS AR U N B

H H Ok 8 2 1 U R B 980 & ALF (91 PR A2 A s J5)
B SEHEN, ALF s il i B BREER 04 4% O FE S 0E o — T
T, KA REAE T | R s 20 s LA B S HE S5 46, I
75 [ SR A B IR A5 5 0% — D T, &0 PR (4 9805 4
B RIE N Z7AAIE (Systemic inflammatory responses syndrome,
SIRS) 2 FEUA BN Hi i RN, (R ik Z 48 B TR iR, MR
ALF i R SR seT, (2l SN A0 5 1 & m)
SIRS Ko HAVRiR) 2 v B D e e iy AN S R PRI e 4 2 S BUR
FHET, TCI IR ], 4 B 48 Sy R AR Gl 22 ] (1 Pl
B2 S ALF B8 188 B = FISET

P38 222415 Ak R i B ( Mitogen-activated protein kinase,
MAPK)ZEHR 2 33k T 2 Fhatiffi 252l . P38 MAPK 57 H Hif
ENELE o By FTS PUFPIEAL, Hor o WWBIAEAR R SO T &
FERLOAEI®, PH797804 J&—Fh ik #4EY P38 MAPK i i
FCULIE 1-A)-1, FEREARFFEIE B PH787904 ] BH T [l F «B
ZARTEAL T HEAAR (Receptor activator of nuclear factor-k B lig-
and, RANKL) FlE W40 il 45 7% Jill i I+ (Macrophage colony
stimulating factor, M-CSF) 7551 J5 A0 K BB BE 40 e rp bl
Y BETE 1 I PH797804 TTRE(IK LPS 571 Lewis KR
TEAAR FERT () TNF-o0 K5 7ESEBR UA 20 M RE SR U5 S5 1 R
FRLOC T S A B R I B 75 = 0/ BRLOGTT R AL b, IR S
PH797804 ReA il 1 42, PH797804 CL/E A T A5
RPN A AR UE, I C Iz B TR T 0 e BE 2E A it R R
(Chronic obstructive pulmonary disease, COPD ), F12&XiE
598 (Rheumatoid arthritis, RA ) S5 RE PR I AR S 0213
W A LPS ] 5| i a5 57103 Hh b 41 4 SE , WF ST IESKE
PR 22 TR0 L RPN R SRS R AR LA L, PHT97804 2H fE i 35 [ 1K
LPS HU (4928 v Mokn 20 M 43 AR R b 3 W R I 3% v
SEST B (IL-6 MAP-1 MIP1B Fil CC16) Ay &M, 5 —IiREHL
WU 2oty IR RIS BRI 52 11 il PH797804 Al fifirp | & Ji
COPD .7 Jili Ty 8 2 BN P W TR S 1 2035 000 T 22 JR ) 210,
B SRR TR T VR G  FEE, PH797804 BT I 3 R (KA f
¥4 58 4 75 B ( Simian immunodeficiency virus, SIV )75 5 B4 4 %
WS IR R R, X —RIRRIEN T A R4
PURITRORN G A, BT ALF 2 —Fh 208Uk R S AE BN |
PR i S S5 1 AT REBSRRYT RIS ALF AV AERLI . ASHIF
FEHILL LPS/D-Gal i 5/ il ALF B0, WLEE45 T PHT797804 Xit
ALF BRLEpE R (15200 , W] PH797804 X 528644 /)Nl ALF
PR B VE I R AT RERILIR , G R B vA ALF 4@ RIS TS Kok
TP

I #R 5 Fi%

L1 29 5k

PH797804 Ity [ 35 [H Selleck /&, 40 B :99.07 % ;RAW
264.7 4NAEIA [ P ERLABE LI ANZE , LPS DMEM =ik 3%
B HEH R T EE sigma A F] ;G4 M5 H 22 [F Hyclone
/A ] ; CCK-8(Cell Counting kit-8 )i 7 £ 14 5 H 4% Dojindo 1k
25T AT 5 D-Gal Il [ _EiERHL T A (bR A JRRE -
2y A3 & B R R AE W R A PR F] s TNF-o Elisa
iR 7 &) B 3E [# R&D Systems 2y i , IL-6 Elisa i & H |
1 Z W5 A YRR RS A s ReverTra Ace qPCR RT Kit Il 5
H 7K Toyobo /A &) ,SYBR@ Green Real-Time PCR Master Mix
W4 & RARBIEEAE A
12 FHik
1.2.1 MBI MM ALIE EH/NRERAMER RAW
264.7 FEFPFE 10 %4 075 B DMEM SbiR; 373 o JLs
I G5 R 37 °C 15 % CO,, M2 K 2 70 %-80 %/t
AR o WAL U7 AR 1 RAW 264.7 40 il 5 K [7] Hk B 69
PH797804 1 / u{ LPS JL[RI¥E5%E, 34y /N4 1 # %] R4\ LPS
X RRZH DL K 7S FPAS[R) e B2 1) PH797804 A1 LPS Jh[aldfsRa , H
i PH797804 ¥ 433147 :0.15 wmol/L, 0.3 wmol/L, 0.6 wmol/L,
1.25 pmol/L, 2.5 pmol/L, 5 pmol/L; LPS £k £ >A 500 ng/mL,
FLFEEEFE 6 h J5 AN 77 L& GRAFF -80 C Rl
1.22 ZHEATE A SR CCK-8 BEA I 40 A% 11, LA 5x10°
AR ERFL A B RN T 96 FLtk T, AESESRAR T IS
F% 24 h, Ay Sl AL I A Rk () PH797804 Fl / 5% LPS
(500 ng/mL)AL[R] K5 5% 24 h, BARS41h < 1E % X HRZH \LPS X
MR AS[A] e B8 B9 PH797804 BA M ik P 26 L Ko AN ) v Ji 10
PH797804 il LPS L[R5 374, Je+ Uz, Hpb PH797804
4354 :0.15 wmol/L, 0.3 wmol/L, 0.6 wmol/L, 1.25 wmol/L,
2.5 pmol/L, 5 pwmol/L, LPS fJZk FE A 500 ng/mL, #4164~
FE AL MAEFLFIA 10 wL i CCK-8 R, B3 e gk s &
FHEEFEFETIFE 1-4 h, FHEGHR SO0 2 7€ 450 nm 2GR
123 SRR EEANEIRAGM TR o4 LMtk
ICR /INER, 6-8 JE| 1%, SPF 9% 4R 20-22 g, I [ LI PE /K - &4
LI B WA BRAA ] 1R T VS RS B s (b i sh i et &
POK  FRBEIREE 20-25 °C,12/12 h (SR A RS SS2f18]) . BTl
Y LI SE FIgETT AR B R E PR B s W e s 2y
AHIEHRLE o ICR /NEUBEHLAT AL 4 4, 320 16 H, 430k - £ 3L
IKXFHRE (a) LPS/D-Gal if5 58120 (b) LPS/D-Gal i75 5 Al
PH797804 FHiz (c) J PH797804 4bFRXTHRLL(d) . a 4. 5
S 0.2 mL A FRERK, 1 h 5 I R S ) S R BRUAE 3R K 5 b
. WERES 0.2 mL AEBE K, 1 h S5 I B SHA A LPS
(250 wg/kg)/D-Gal(450 mg/kg) By AEFREL /K 0.2 mL;c 41 J i
A HHE A PH797805(5 mg/kg) ALK 0.2 mL,1 h J5 1
55 b [R5 LPS/D-Gal;d 41 : I s 1 5 PH797804 (5 &
[ cdl), 1 h /Gt 0.2 mL A= ¥R ER/K . 8 h )5, BRALASALE
6 JU/NRIBURT , —38 3 THIEAE IR S s ok, IR R AT -80 °C
DSRS0 . 53— LR 4 %2 TR EE R E A S,
B SR 10 HUNRARER SR, FROREE K giit45 40/ R
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48 h fFi% %,

124 MmAERKFRN 2525 8 h J5 W7 B & R 4 41/
RN, 4 CHEETL, 10000xg 2.0 15 4350, B ER g, i
FHH A H 57 7180 4 [ 3f 2B Ak 43 AR I /N BRUifi 7 ALT Al
AST /K-,

125 @EFEEME  Elisa LAl 40 s 55 L3 AR
M3 ' TNF-o A1 IL-6 )&t , A0 B IR Uil 14T, &
U ET YR SN i I |2 S R T o1 NN T O I 2 S
X — F5 N Je PR {SGI A8 76 450 nm 2GRS, FEKk R
i ' P (R 3 2 IR 2, 1845 B AR 1500 400
P

126 FFALFHORESERE K/NEIFHS ERE ST
4 %Z R R 48 h, HRLBLK GBI 2 AL R
R 5 um YR, Y15 H IR UL A5 AT IR RS - 41 (Hema-
toxylin & Eosin, HE )4 (8, T4 WA PSR L) A i
B

1.2.7 RNA MFFEMERZESHT 20l abc H=4/)

RIFHZ PR EUS RNA, FIFIATA Oligo(dT)RYREE S ploy A
PEAT A-T BREEBCXT, AL RNA 14385t mRNA, J] T3 47 5%
LA, M2 % A Nlumina TruseqgTM RNA sample prep
Kit Jrikifb SO . T SER A TE LI 25 3 A 4 AR A R
v Iumina 775 $E47 o {4 F§ RSEM 345 JE R ) 32k 7K
EFEAT E R 00T, v DEseq2 3k44, B a 20 A1 b 2H LA K2 b 40 A0
C ZHHG S 7 45 S kAT LUK, B 1T P-adjust /T 0.05, 22 5%
1% (Fold change, FC) K T 855 T 2 (P-adjust <0.05 & [log2FC|
>= )Ry JEA . 0 22 S 3R FE R , AL A David 6.8 A 9(F &,
2 G0 22 S B AT DI RE A S AME Sl I A

128 LR ®HEE PCR (Real-time PCR) 2 B JiF 41 41
RNA, {ifi /i Nanodrop2000c | 2 Jir 4 Bt RNA ¥ /& Fn 4l &
0OD260/0D280 FAE7E 1.8 & 2.0 Z [A] i) RNA 4 = . F Re-
verTra Ace PCR RT &5l &K RNA % 5% & ¢cDNA, JtH
SYBR@ Green Real-Time PCR Master Mix i3 & #4171 PCR §”
WOt E R, L GAPDH fE NS i8] 2+ T it i e
S5 A S R AMER A TA R, HT SR 1.

< 1 LR SEEE PCR 5|95 5
Table 1 Primers used for Real-time PCR

Gene Forward Reverse
TNF-« 5'-CAGGCGGTGCCTATGTCTC-3' 5'-CGATCACCCCGAAGTTCAGTAG-3'
IL-1B8 5'-GAAATGCCACCTTTTGACAGTG-3' 5'-TGGATGCTCTCATCAGGACAG-3'
CCL4 S-TTCCTGCTGTTTCTCTTACACCT-3' 5'-CTGTCTGCCTCTTTTGGTCAG-3'
CCLs 5'-GTGCCCACGTCAAGGAGTAT-3' 5'-GGGAAGCTATACAGGGTCA-3'
GAPDH 5'-TCCAAGGAGTAAGAAACCCTGGAC-3' 5-GTTATTATGGGGGTCTGGGATGG-3'

1.3 SGit=abiE

i FH SPSS 26.0 17412443 Hr,  4HIR] LLECR AT HEAS ¢
k. P<0.05 FREFARIFEL,P<001 RREFEA
W EG R

2 R

2.1 PH797804 Xt RAW264.7 ZHBEiE 1749850

SR FH CCK8 52 Bl 75 i PH797804 L & PH797804 Fl
LPS IL[F 55X RAW 264.7 41 j 7 Jynysem, 258 1-B
iR HIEHEXT AL, fEAESONERE LPS FE LT,
PH797804 {EF M BEAE 0.15-5 uM i [ i, RAW 264.7 41 1%
J1¥94 B BRI Y iad iRH PH797804 % RAW 264.7 4l Jc
B, EW A TS ) I R, BRI, B 0.15-5 pMAESN
SRR TAER 4
2.2 PH797804 #l#l LPS 5 5H) RAW 264.7 £ R {8 2 48 bl [
FHI=%E

niEl 1-C F1 D Bz, BRAE# % R ZHAH b, B atisiti FH LPS Al
4 RAW 264.7 41 i vl {40 i 85 37 L35 W TNF-o F1 IL-6 (1)
Fra TR (P<<0.01); T PH797804 Ab# 6 h J&5 ] i 5 R#AIX
TNF-o #1 IL-6 (197745, 3 HAE 0.15-5 wWM JE P, kB, 4
il B
2.3 PH797804 Fi4bIEA] B & B ZE LPS/D-Gal IFEH 2=

S8/ R B BT A 3R 45

WE 2-A 7, d 4109 48 h FEE 35 a 203178 100 %, T 7
#4F LPS/D-Gal 55 /NEL ALF 5 ,b 4H/VERL 48h 7RI IR (L2
20 %(2/10); i PH797804 Fiib 35 , /N AFIE R Al 1= & 80
%(8/10) IER PH797804 ik B n] g 32 5 ALF /NRAZIE R

FFEHLRYI Fr HE YLt 45 5 R a 2070 d 41/ BT 40 i e
AIEHE  HEFH, /N 2540 583 . AHRZ b 21/ BRI IIEZH 21
HH BB S R B A AR TP 2 O R IR R PR SR AT, AN 254
IR B R g e MR AR . PHT797804 TR , 3 S B it AR
Y1838 T Bk E(E 2-B), 7E44T LPS/D-Gal #ili# 8 h 5, 3
153 A 1 PO 2H /N BRIV ALT 1 AST /KF- . anfEl 2-C Jir
7NL,b /NS IS ALT Fl AST KEHBE T add (P<
0.01),1fi ¢ Z0/NEAYIMYE ALT F1 AST 7KF-45 b ZHAH LA 55 %
fR(P<<0.01), b4k, AFEE/KF-7E a 4101 d 4B B 255
GRS — 3, PHT797804 FiAb BEAE it b 3 FEAIK ¢ 2 /Bl
i tH A T LPS/D-Gal il 33 5 1 A 1 8 () TNF-o0 Al IL-6 [ ¥ &
(P<0.01), WK 2-D, %i & Jirik ,PH797804 T &b 3 1] $2 /&5
LPS/D-Gal 55119 ALF /INRAAETE 2R, est /IS BRI Jos 245
153, BEATAL 5 TR A 96 M X 17K, R IR PE AT
2.4 {5 B8R PH797804 B E Thse fnis Bi@ 8%

ST LI P25 5 b AR AR a AR i, 1
a ZHA ¢ 2 FE R R I TRABIA AL, X ULHH LPS/D-Gal 2 5%
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JE AT R A B R A s, 1T PH797804 Ab AT (5%
FhARAL , o HeT T A BEER A BRZH /K- &l 3-A 1 3-B fir
N, Fa A, b AR E LT 3200 AN, BETRET
2459 LR s A b A, c B BT 215 LA, B
FETWT 595 MR, AEX 2 P IRATTE SR HARSER  «

5IER X B AH L, ALF $/ 4 LPS/D-Gal % 58 )5 it 15 %
R, i PH797804 Ak B W 2 R IR A B L RS A& 1
(P-adjust <0.05 & |log2FC| >= 1)L77 i 548 4~22 53t K (L[]
3-C). /RIX 548 MIEF T iES S T PH797804 B3 ALF /)
FUH05 13 72

A 0 B
HN -
7 150
T - -
°\?1oo
N = -
4 o 2
— Qo
)
O, Br >
= 504
(&
F
F 0-
LPS - - - - - - -+ + o+ + 4+ + o+
PH797804 PH797804 - 015 03 06 125 25 5§ - 015 03 06 125 25 5 (uUM)
c D
~15000- = 30000~
E £
B [
8120004 2 240004
§ &
o %2
= 9000+ % 18000~
S -
< =
g 6000~ 8 12000+
3 3
O 3000+ 5 6000+
€ L
= zZ
0- = 0-
LPS - + + + + + + o+ LPS - + + + + + + o+
PH797804 - - 015 03 06 125 25 5 (UM) PH797804 - - 015 03 06 125 25 5 (M)

[ 1 PH797804 #l#] LPS 58 RAW 264.7 4RAE{R 5 B FHI7= 4
Fig.1 PH797804 inhibited LPS-induced production of pro-inflammatory cytokines in RAW 264.7 cells
E:A:PH797804 HL 2544 ; B: PH797804 Xt RAW264.7 ZBREIE 192400 ; C: PH797804 X LPS 55 RAW264.7 43 TNF-o HIRSME 5
D:PH797804 %t LPS i%5 RAW264.7 ZRAA4y i IL-6 B9BSMM; "+" K5k LPS £&3RE 500 ng/mL;"-" R AN PH797804 5§ LPS;
5 IFE 38840 ( LPS-/PH797804- )18 EL ,  P<<0.01; 5 LPS £4H( LPS+/PH797804- )#H L, * P<<0.05;**P<<0.01,
Note: A: The chemical structure of PH797804; B: The effect of PH797804 on the viability of RAW264.7 cells;
C: The effect of PH797804 on LPS-induced RAW264.7 secretion of TNF-a; D: The effect of PH797804 on LPS-induced RAW264.7 secretion of TNF-q ;

"+": LPS 500 ng/mL; "-": Without adding LPS or PH7978

04; Compared with NC group (LPS-/PH797804-) , *P<<0.01;

Compared with LPS group (LPS+/PH797804-), * P<<0.05; **P<<0.01.

FRATH X 2 22 5 B N i#4T GO(Gene Ontology ) U i 2R 2
1 KEGG (Kyoto Encyclopedia of Genes and Genomes )pathway
BT, A 4A JiTR, GO TIRERASEE R 548 42 F ok
HEEEETRIE . Gk, R HSEA =8 b KEGG
pathway & £ P45 R W (K 4-B) . 22 7 LK 2 5 4a
2N B AR AN B 2 AR R A BAE FH LA & FeyR- A5
TAEFHEE S @A G, O — D% PHT97804 &
PEIFNEAR S VR F BB R AL T LR R0 5 18]
2.5 Real-time PCR I&iF 45 R

T HAE RNA-seq 45, 44 & SR AERAE a2 E )2
SR FRAZE R B E IR (CCL4, CCLS, TNF-o, IL-1B)i#F17
Real-time PCR 4347 3R 7R : ANl 5 fF7R , d 40 CCL4, CCLS,
TNF-o DS IL-18 fY3RIAKTF5 a HICW] i 22 5 ;b A a 21
AH Lt CCL4, CCLS, TNF-o il IL-18 x4 B FiF (P<
0.01); 7] PH797804 TRALFE AT i 2~ A Lk F(P<<0.01),4%

TR, Real-time PCR 45 5 5 4% s 4 P 45 SR — B, SRR 3RAT
AT AR Y Si 2N PP 45 SR iF— 2B 0 e PHT797804 1] BEAE H 1Y
iy
3 3ig

LPS /55 B W40 7= A A 2 A0 i b 728k 2 A T B B
AE AT ST S R MM 20 . LPS RERS I B e 40 By AL,
K HEREPIR I , T BRI AS TP 9 RE A BRI AN F , 2 5E A
JOT 240 B R 14 2R 3k KO 5 4 RE SN Y™ B AR B RAE LR 0T,
LPS %5 RAW 264.7 il AR B 1 ISP 254 (1R S 46
FEFA AL 20, Firs e TR FH 122 40 0 8 SRR A I — 11 PR AT /
I RZ5 4 B Hh i 32 5 /N> T B ) -PHT97804, PH797804 J&:
—Fh B RY P38 SAREII IR, PH797804 (35T (e HEME |
AR AR TN R 8 S 22 SRR RER] PH797804 J2
— M A YR ER IR, R e s AR
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s ll =c
2z
2 754
=
23
E 50+
g
Q254
T T T 1
0 12 24 36 48
Time after LPS/GalN challenge (h)
6000 ks 8000 L 2400 £3000 m
3500 J 4500 w Z2500
g i ] | goon 5
S5 2 2 52000
21638 = 1888 - g £%%0
o] Ha o Ha =~ Wa
1 =3
3 188 3 388 — 200 ** g 10
501-.._ 100:1... ; 35]|..-r
0 0 =0 =9
a b c d a b c d a b c d a b c d

[ 2 PH797804 KRR B3 i % LPS/D-Gal S MR AT 15/ R AFAEIR 5
Fig.2 Treatment with PH797804 significantly improved liver damage in LPS/D-Gal-induced ALF mice
EAREANR 48 MHTFEE R, B RERNSENRIFERGER; C: EUFRN S A/ MRILFFENRIEER; D KR E RN &E MR
MiEPR K EFRIRIEER; a: £ ERKIFERLE ;b: LPS/D-Gal i S4E R4 ; c: LPS/D-Gal #55:#0 PH797804 FTi4H ;d: PH797804 A IBXIEEAE, 5
AKX ERA(a)fBLEL,” P<0.01; 5 LPS/D-Gal I S4ERIZA (b )48 L, ** P<0.01,

Note: A: The 48 h survival rate of mice in each group; B: Pathological examination of liver damage in mice of each group; C: Biochemical detection of
serum liver enzyme expression in each group of mice; D: The expression of serum pro-inflammatory cytokines in each group of mice; a: Normal saline
control group, b: LPS/D-Gal induction model group, ¢: LPS/D-Gal induction and PH797804 treatment group, d: PH797804 control group. Compared with
the group a, # P<<0.01; Compared with the group b, ** P<<0.01.

A + nosig B - nosig
55 - up 55 - - up
+ down = down
5 5.
45 45
S 4 2 S 4
o o o
~ = 35- 4F
Lo J —~~ -*
= e
© ©
0] 0]
El EI
= L
S (=]
= >
g 3

5 6
log10(a_mean) TPM log10(b_mean) TPM

c
LPS/D-gal up-regulated

PH797804 down-regulated
& 3 RNA il & i PH797804 iRz & H
Fig.3 RNA sequencing identified the regulatory gene of PH797804
E:Aa BN b BRIZEEFHAE;B:b A c ARZEERHSE;C:PH797804 #IFIE LPS/D-Gal 55 EAMNE R E ;a: £EEKITR
#8;b:LPS/D-Gal i S45 8148 ; c: LPS/D-Gal #5551 PH797804 THiH,
Note: A: The scatter plot of expression differences between groups a and b; B: The scatter plot of expression differences between groups b and c; C:
PH797804 inhibits the number of genes up-regulated by LPS/D-Gal; a: Normal saline control group, b: LPS/D-Gal induction model group, c: LPS/D-Gal
induction and PH797804 treatment group, d: PH797804 control group.
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Fig.5 Real-time PCR validates sequencing results
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Note: a: Normal saline control group, b: LPS/D-Gal induction model group, ¢: LPS/D-Gal induction and PH797804 treatment group, d: PH797804 control

group. Compared with the group a, # P<<0.01; Compared with the group b, **P<<0.01.
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