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M E BN RAE A 35 A B85 1 (SphK1)/1-#485 $5 & B (S1P) 42 538 %4 % AF i 4522 B B M AT 9% (NAFLD) X ST 4F
YR o BV, TR VA B RS AR IR0 sk 2 5 K R NAFLD B2 | 453 A2 % 25 89 K R AL o 4 BE AL 28 | 4 vt 3 F K A
S (14 mgkg, B, FTR). Ert3E5F 57 2428 mg/kg) . F vt 3 3% 7 2 (28 mg/kg) +pe-NC(ZE & 42,50 g, E#IRiESH, T
B 20, % ot 3 3 3 7] % (28 mg/kg)+pe-SphK 1 (SphK 1 it & 38 4,50 pg) 48, A4 12 R, B IR 12 R K KA % 4849 Ak 4 2
B, BAKRERIEHWERME S DI, EFREER 1R, BHWREHRZER 2R, 39HL3)H, RRLHE &
M B2 K R e B IS AR AL B BE(TC) b =85 (TG) | & B b5 BR (FFA )5 I 5 R 38 AR [ K A 2UBR 4 2.8 (AST) F= 8 SRR 44 2 B
(ALT)]KF 5 M K RATF 4L LR 98 B2 AL VA BT 4F S AL i o0 s ) K R e 35 4 et Ag 2 B F [T & 4T A R (PCIL) L IV & i R
(IV-Col) E#bi£ % & (LN)] AT AL R F #5402 K BT B.(TGF-B)] 54X X B F[ &t jes& IB(IL-18) . F A — AL R A B
(iNOS) \IL-6]7KF ; #a-m) X RAT 2L L2 A R s A8 % & @ ( 1 -Col . IV-Col) 5 SphK1/S1P45 5@ sk AR £ & &G & ik, R LHxmak
B AR 41 K FUF LR 2 AL R B A g2 K s NAFLD & 3 2 3% 4 T A LU R 5 AR 54 (CVF) #e s 7 ¥ TC. TG .FFA (AST,
ALT.PCII .IV-Col .LN . TGF-B,.IL-1B .iNOS .IL-6 /K- A ZAF 2827 F | -Col . IV-Col . SphK1 .S1P & & & ik K F 3 2 F I 5 (P<
0.05), HAEA A, £ ob A4 57 F 40 K AT AL 8% B A A2 K3 R 42, LR 35 ARR T35 B & A% (P<0.05), E& Al =4
AR R 37 (P<0.05), 5 &rt3E 335 F 4 Ae £ ot FH 35 F+pe-NC AL LA, & vF 33 577 F+pe-SphK 1 28 K KT 4L 42 9% 22
B gk E , LR ARARK R BE T FH (P<0.05), 5 & »F ¥ 35 T8 474 SphK1/SIP A3 5 i@ 34 &, B ARAR 2 4L B F |
12 K B F A BGRB8 FGA AN 8452 NAFLD K R 4F 440

KEIR F et B RS BT 9% 5 AT 4F e 48 ; SphK 1/S1P 42 538 7%

Effect and mechanism of asperuloside on liver fibrosis in non-alcoholic fatty liver rats
LIANG Jin, XU Dan, DU Jinjun (Dept. of Spleen, Stomach and Hepatobiliary Diseases, Wuhan Hospital of
Traditional Chinese Medicine, Wuhan 430010, China)

ABSTRACT OBJECTIVE To investigate the effect and mechanism of asperuloside on liver fibrosis in non-alcoholic fatty liver
disease (NAFLD) rats by regulating the sphingosine kinase 1 (SphK1)/sphingosine-1-phosphate (S1P) signaling pathway.
METHODS SD rats were fed with a high-fat diet to establish a NAFLD model. They were randomly separated into model group,
asperuloside low-dose group (14 mg/kg, i.g., similarly hereinafter) , asperuloside high-dose group (28 mg/kg) , high dose of
asperuloside (28 mg/kg)+pc-NC (empty plasmid, 50 pg, via tail vein, similarly hereinafter) group, and high dose of asperuloside
(28 mg/kg)+pc-SphK1 (SphK1 overexpression plasmid, 50 pug) group, with 12 rats in each group. Another 12 rats were fed with a
normal diet as control group. Each group was given relevant medicine or plasmid intragastrically once a day or via tail vein twice a
week, for 3 consecutive weeks. After the last medication, the levels of blood lipid indexes [total cholesterol (TC), triglyceride
(TG), and free fatty acid (FFA)] and liver function indexes [aspartate transaminase (AST) and alanine transaminase (ALT)] were
detected in each group. The pathological changes of liver tissue and liver fibrosis in rats were also observed in each group. The
levels of serum fibrosis-related factors [procollagen type I (PCII), collagen type IV (IV-Col), laminin (LN)], pro-fibrotic factor
[transforming growth factor-B. (TGF-B.)], and pro-inflammatory factors [interleukin-18 (IL-1B), inducible nitric oxide synthase
(iNOS), IL-6] of rats were determined in each group. The expressions of collagen formation-related proteins ( I -Col, IV-Col) and

SphK1/S1P pathway-related proteins in the liver tissues of rats

AR REGTE =R H (No.WZ20C02) were detected in each group. RESULTS Compared with
* E—EE FIREEIM, WL, B m T ENEI R, HIE
027-84476811, E-mail:712102382@qq.com

control group, the liver tissue of rats in model group showed

4 BIEHEE B ALV Rt BF5eT7 1 0 e F s s significant pathological damage; the NAFLD activity score,
3% 027-84476811, E-mail:49553327@qq.com liver tissue collagen volume fraction, serum levels of TC,

- 2102 - China Pharmacy 2024 Vol. 35 No. 17 HHEZ G 2024455 35 655 1T



TG, FFA, AST, ALT, PCIIl, IV-Col, LN, TGF-B:, IL-1B, iNOS and IL-6, and protein expressions of I -Col, IV-Col, SphK1

and SIP in liver tissue were greatly increased (P<<0.05). Compared with the model group, the liver tissue pathological damage

symptoms of rats in asperuloside low-dose and high-dose groups were improved, and the above indexes were all reduced

significantly (P<<0.05) ; moreover, the high-dose group had a better effect (P<<0.05). Compared to asperuloside high-dose group,

high dose of asperuloside+pc-NC group, the pathological damage of liver tissue symptoms in rats were aggravated in high dose of

asperuloside+pc-SphK1 group, and the above indexes were all increased significantly (P<<0.05). CONCLUSIONS Asperuloside

can reduce the expressions of pro-fibrotic factor, pro-inflammatory factors and collagen formation-related proteins by inhibiting the

activity of SphK1/S1P signaling pathway, thus alleviating liver fibrosis in NAFLD rats.

KEYWORDS asperuloside; non-alcoholic fatty liver disease; liver fibrosis; SphK1/S1P signaling pathway
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JHF 4% 15 F0 2T 4 A6 B AIK SphKL | S1P (1% 3% 35 1] I 4%
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PRl - 2% 35 K P e 3 B R 25 A 5 S 1 R & AR A
AREY, T A 38 28 ek 2 Al o FH SRR i S LR AR Ty g T i
WA ", Shen %" BIFFE 7, 25 REH AT % = g
PR S B NAFLD /I SRUTF 20 A BT AR S AE S b,
T G2 fif FL R A RE IR, (H 2 i B 2 A5 AT e T
SphK 1/S1P {553 [ K 1 NAFLD, H A i A& BIHf .
Tt , AR SC 3 il 4 NAFLD KBRS, I 2 T SphK 1/
S1P {5738 FEFRTT 42 i W X AR e AL i =2 i AL
DI R 22 B 7E NAFLD I AR T A R RS2 |

T2 2024 4F55 35 45 17 1]

1 #F#
1.1 FEE

BA-88A BUAE AL A A [ i SR AL BT 2 A R
3] s XSP-2CA BUAE YDA WAl B EIBOU AR A
FRZA 7 5 LD-4080 245 BV U A LI FT L ARV 522101
R A FR A 7 5 165-8033 %Y 3 B L Uk S 8 I BRI B4
I 11 5% [ Bio-Rad /A ]

12 FEHmE5EF

e BT ARE S (S =95% , 55 B24028) I H |
T 5 2R W B A PR W) 5 SphK 3 4% 3K 5Tk (pe-
SphK1) 5 %3 8 5k (pe-NC) W A VL PR WAV R
A BRI IV A TR (collagen type IV, IV -Col) —
P IIARZR DL (HE ) G 08050 & R it A b Wbl
R E R H G (IgG) Pt R 1 K JF (collagen
type 1, I -Col)—dt Al H il - 31 i it Uil ( glyce-
raldehyde-3-phosphate dehydrogenase, GAPDH) —#i . %
U5 SphK1 —#7T e i S1P — 47T . Masson 42 £, 71 & DA K
K Bl B 5 R (hyaluronic acid, HA) 554k 4 K K F B,
(transforming growth factor-B,, TGF-B.) . JZ &% & &£ H
(laminin, LN) , 40425 1B (interlenkin-18,1L-13) . III
AT e I (procollagen type 1T, PCIN) (3755 8 — 4 AL A&
4l (inducible nitric oxide synthase,iNOS) .IL-6 . IV-Col
R REFIEE S 2 W BRI 7 (ELISA) a7 G 340 [ 95 ] Abcam
N
1.3 SRIEEh¥

AHIESE T 3% A SPF i B MEE SD KRR, 3K 75
HRE 210~245 g, RS 6~7 &, 1 A BRI = e sh ¥
A BRA R S A = 1V ATIE S R SCXK (58 2023-0021,
FFA R R T BR BRI BRI AR 37, AR S 509% ~
60%, ifit FZ 4 23~25 °C, JEIR BT 12 b/ 12 he AHIESE
J7 2 kA DURERRHE WHOR A IR ] sh e 1 22
L2t (L4524 HLK-202325603 ) .
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2 FHik
2.1 NAFLDEBKXRH&E5HAE 4L

B 63 H R Z 2 Sk [12] 71 LA s g Al 352 1
J7 il % NAFLD B8, fi] 3% 8 J8 5 Bl ALAR 58 3 H KBS
VL HE Yo 547 20 2005 BRAG I | 5 20 20 52 80 g
ASPE AN AASYEIRFE | SE A0 AR , ELIN A g o A
IS AR 722 S BRSO RE AR 1), I 36 B NAFLD
KRB £ BT . BRI 60 K BB HL 73
BRI A BRI AL (14 mg/kg EH , FIRS %
FBR[LLTBE S ) 42 i B v A7) 24 (28 mg/kg, HE L R &
S SCER[11]CE) A R S Rl i +pe-NC 41 (FE 2
5 28 mg/kg+ R Ei K 81 pe-NC 50 pg, pe-NC 7l &=
MR8 B 10 B 5 108 ) | 42 B 5 55 £ +pe-SphK 1 2H
(V18 2 BT 28 mg/kg+ Rk 4 pe-SphK1 50 pg,
pe-SphK 1 | F AR HIE Bk B 5 ), B2 12 H 5 Jh ik
12 FOR B SAoxk BRZH (LA IE ki) 352 8 J&] ) o % A
BEAUZH DA BRER A A T S R Wk 5, R 45
20 K BRI 1 R i K SR I 2 W sl Bk, E T Ak 3
KWK, B bk S A FAE R 2 vk, #4382 3
2.2 KERMAE AFIhBEIEFRIE N R AR A R &

KRG 2y )5 24 h, AW A LTk i 7 sCORRIR K R, 187
FEBUML, 7.0 (4 °C, 10 min, 500 X g) , BB 4> F )2 I 15
(A5 BT —20 °CIRFA D R A4 | sh A4k b
ASCRS I S5 A i B 48 b [ 25 15 5 B2 (free fat acid, FFA) |
J& H [ 5 (total cholesterol, TC) . H i = i (triglyceride,
TG) 1 RIF LI REFE b [ R AR TR L % i (aspartate transami-
nase, AST) . TN 2 /2 % % [if} (alanine transaminase, ALT)]
K

IR EE A WA FE K B, T IR G T, 5
T290.4 g HFHLRAAAER AT &, ARIRIFAHL 57
TZ1emX1emX0.5 ecm K/NEYLHLR S FEA IR K h
BRI DAL, Tl A S VRS TR VR YD
ML S A, B45 4~6 wm 980 45 71
2.3 KRFHARARETHNE

W2 27BN FHAI R, T2 iR T ##E SR, 5 min
Je A T4 PR A R 7 A2 5 12 min J5 BOH SR HE 22 (4
FEAT HE e €8, BLARD B 80 G vd B 45 0 a4
K 8 S ISR I H 20 B 2 | AT B P A 8,
e I 2H 200 PR 5 51 % NAFLD 3% 8 5 k47 0E 43", J
BRI bR e L2 1 (BE43 1 3SR PE I A4S 21, gy
H0~841)
24 KERFFHNBERNE

W2 2" WUN AR R 4% 2.3 WU T Iy ik [ E , R
FH Masson 4 (43071 617 Masson 4 8, FLARE B 4105
SV B R . R BB ISR I 2 20 i S AT
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%=1 NAFLD &N EIESIRE
TR TFAA R L JHE NI RAE RS A1 PR S BRI
0 <5% 0 x
1 5%~33% < b
2 >33%~66% 2~4 (%4
3 >66% >4 -

M B NGO, AT A I, L Image J 520 H 41
SURHL NG , o B H 2 i I IR AT T A (G2 S1)
SR B A GE N S2) , T SR R 2 A B
(collagen volume fraction, CVF) ,CVF=S1/S2X 100%.
2.5 KRMFERFHEUBELEF RIEUETFERK
& F 7K T4

BU“2.27 00 IS RE A, T UKoK IS TP i, BL600 pL
K FH ELISA 34 A8 H 7 4 AL A &K F (PCIL L IV -Col
LN) 2244k M 7 (TGF-B.) 5124 [ 7 (IL-18 ,iNOS
1L-6) 7K, AR B2 AR 1 355 6 156 BH A3 0 T84
2.6 XBRAFHERAPRIEFR S SphK1/S1P 5 S i@ 18
XEAFRIER

BR“2.27 00N K RUFALZL, O & A7 3 it RIPA 24 fif
WA BRI T, VoK Hh i SRS I B0 (4 °CL, 20
min, 1 500X g) , B I ;2K F BCA A FIs W &
it SRR KB h AR . B4 S 4
B U PR R (A REAR (25 pg) BARE fEEH R (120 V)R
TEAT 1 ot S 1 4 - 2R DN s T e T G L Kk L SR I R
HLUI (40 mA) T ED 2 Rl — M LR L 5 L) 5% Mt i
A3, in A T -Col IV -Col . SphK1,S1P,GAPDH —
LB L1340 1:2 000) F 4 °C FWEE 12 hs IAKIY
ZHURRBELL B 121 000) T FIEE 2 h; LECL i
S Ja A%, I FH Image J 5042 2 8 R EAE, LN S
GAPDH # K FEE M FL 4k T -Col . IV-Col . SphK1
SIPEIRIAAKF-,
2.7 FitFEFHE

K HI SPSS 26.0 # A X B A T Se 43 b o Eidl LA
x £ RN, Z2 A ] LR L R 7 2243007, 216 P 1
FLAECR I SNK-g K 36 o A /K 1fE =0.05,
3 H#R
3.1 FEMEHFXARMASFIATIAEEHRED 220

Ej0F B L g, AR 2H K B ML 3 H TC . TG FFA |
AST  ALT /K- 7155 (P<<0.05) . SHERI4H Ho#s , 4
R AR | s ) 2 R UL P R AR K ST 2 2
iR (P<<0.05) . 54 mtREFIG ) G 4 L, 2R B
2R B R e AR KO3 B E AR (P<0.05) . 54
B R R e 2 L S P R 1 R S pe-NC 41 b A, 42t
BT R 70 f+pe-SphK 12 K BRI i e bnsk P44
FTHE(P<0.05), 45302,
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*R2 KAKRMESR TC.TG . FFA AST . ALT 7K FELE

B(xts,n=12)
45 TC/(mmolL) TG/(mmol/L) FFA/(mmolL) ASTAUL) — ALT/UIL)
TR 1282009 087£005 0112002  89.64£1786 31424523
i 262016 2212003 074008 25673£20.12 84754964
R EA 2004012 1522008 04120060 1781552325 56.94£7.20°
R AR 1322000 094£006%  0.12£003* 9786+ 1834 35.16+6.15"
EREEAReNCE 1302008 092005 0134002 96121763 3481%546

R R peSphKIZ 27120155 216£011% 0704009 2453143051 78.63£8.79%

a: SGXTHRE LA, P<<0.05;b: SHRETUA LA, P<0.05;c: 54
HHIRA 2 UL, P<<0.05;d: 5 4R w20 LL A, P<<0.055¢: 5
e A R+ pe-NC4L H 4, P<<0.05,

3.2 FEMEEIKRIFIFRETLHZN

X BEZEL K BRI IS5 44 2 4 B S IEH , O HRAR 1L
[NAFLD ¥ 8l BE 24324 0 53] A5 750 4 K B 4t i g =
A= BT, 20 0 R A AR MR AE O B AR R /it
N BB £ 9% E 40 R T [NAFLD 1 h 5 3 48 0
(7.08+0.93) 53], SRV L#, 42 m B AR L = A
dit 20 K B A SO0 B0 59 AR D8 , NAFLD 1 8l B2 ¥
3[4 9 R (3.83£0.74) L (0.75+£0.61) 4334 & % &AL
(P<<0.05) 5 75 i 30 v 711 2 28 0 A P R ) o+

pe-NC 21 [(0.83+0.58) 53] Fb #¢ , 2 i B 17 55 5 £ +pe-
SphK 1 21 K B2 4055 B 45 473 5 IR I, NAFLD {5 5))
JE P 43 [(6.75+0.90) 4] & 3 T /= (P<<0.05) . 453
DL 1,

A

C. iﬂfaﬁﬁf‘ﬂlﬁ '

o
VE Sk TR R S A AN IR
Bl HXKBEIFALARKRETHEME(HELRR)

T2 2024 4F55 35 45 17 1]

3.3 EMEHENEHEKBRIFFEMLHI T

Xof 18 4K BT 20 23 TG 41 4 AL 48 [CVF 24 (0.91 +
0.29)%]. HEAVA K BRIFHZINA K R L 4E iR
TP I B AR 4L AR [CVE M (32.57 +2.83)%]., 5
BERLLH LR, A5 RO e 7 a2 K U 2L Ak
P8 U , CVF 1 W 25 BRAR [ 43501 by (16.04 £ 1.45) %
(2.18£0.72)% , P<<0.05], 5 4= R4 /55 57 o 20 A 42 it

AT 1 F HE +pe-NC 41 [CVF h (2,52 £0.64) %] L #5 , 4
I R 15 751) S +pe-SphK 1 41 K FUHF 20 2145 4k Ak 22 fin
#, CVF L % T} 5 [(29.83 £2.68)% , P<<0.05]. %
UL 2,

ARG B. A4

F. 251215 30 -+ pe-SphK 1 41

Eiﬂfﬁ?fl-NC 4
T < W S I R LA S
2 BAKXBAITALTHLERBHE (Masson i)
34 EMEENARTENBEXEF RIEUEFS
REEFHIZMm
55 BRZH P, AU 2 K Bl s H PC I L IV -Col
LN, TGF-B:.IL-1B.iNOS.IL-6 /K - i & T+ & (P<

0.05) . AL LA, 42 i F A | o) e 2 K UM T
B IRFE FR K2 B AR (P<<0.05) . 5 40 FEHI

F AL HR, 2 i B ) 4K U T AR FRk
-8 S REAR (P<<0.05) 5 I REH e 7] 2k 2 R 2
A e 8 i +pe-NC 4 LU #K , 42 i B 5 371 4t +pe-SphK 1
LRI P a8 bRk -3 38 2 THE (P<<0.05) . 44
RIS,
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x3 HAKXRMFHRPCI.IV-Col LN TGF-B,.iNOS . IL-6 F1IL-18 /K P EL B (x +5,n=12)

gl PCIl/(pglL) V-Col(pglL) IN/(pgll) TGF-B/(pg/mL) 1L-18/(pg/mL) iNOS/(pg/mL) 1L-6/(pg/mL)
bapE 783612881 37931851 954311654 4834153 526911573 49611083 60.12£ 1265
i 39642 £41.35* 15642£20.13° 251.62£30.78° 4957421 387034230 269231 18.94° 31735£23.10°
L g el 2135843070 98.54+13.76° 1785742342 B14£3158 034 +1835° 1574211476 18496+ 18.23°
R R AR 85.93£27.63" 4364785 10276 £ 15.89 6.02%1.9" 59.86:+ 14,64 4780£961" 65,98+ 12.46"
et e NCAL 872512026 B15£642 10145+ 13.60 6172161 61012 12.15 46571011 67001184
b E R B+pe-SphK 1 4 382.14+38.54% 14920+ 1827% 24031+27.25% 46.65+4.00 375.85£21.58* 258,971 1830% 305.12420.59*
a: X HRA LR, P<<0.05;b: S AT L4, P<<0.05;c: 5 42 M (IR 20 L4, P<<0.05;d: 5 A2k i s 4 LA, P<<0.05;e: 5 420t

B R+ pe-NCEH b4, P<<0.05,
35 FEMEEIKBRFALFTKIERKS SphK1/S1P
ESEBEXEARENZIG

55X R b, B2 R R 4L T -Col,
IV -Col., SphK1. S1P 4 F % ik /K ¥ 2 18 25 7t & (P<
0.05), SRIRIZ LA, A2 REHAIR | s ) i 4 K R4
2l AR AR IR K B AR (P<<0.05) . 540t
BRI A A, R B s R A K U b |
IR I FRIBIKCE3) i 2 REAR (P<<0.05) . 5 MR
) £ AR 4 i 0 ) R +pe-NC 4 HR A, R I A
il tE+pe-SphK 1 ZH K FRUHAHZU iR F &Ik K
ETHE (P<0.05), Z5FULE3.FK4,

[-Col A — e G D0
IV-Col = "— - — - 200 kDa
SphK1 | se— - — - — = - 52 kDa

SIP e SR . s s @ 100 kDa

GAPDH WS SN 4NN SIS S e 6 KDo
A B C D E F
AR B AL C M R ARG B 4 5 D - R e 7
2B M B R R pe-NCEH s F : 42 B 2 79 i +pe-SphK 1 4H
B3 TAKXKRIFALRDKEMES SphK1/SIPESE
BRIEXERARIZREIKE

F4 FHXRFFERKAPRREFRNKS SphKI/SIPESHE
BHEXBEERIEKFILE (x+s,n=12)

a5 [-CollGAPDH ~ N-CollGAPDH ~ SphKI/GAPDH ~ SIPIGAPDH
R 0234005 0194003 036006 041+0.09

i L13£0.13° 1.06£0.11° 1275015 1342018
S R4 0680.08° 061006 08210008 089£0.14
Enp R A 0251006 0212004 0382007 043£0.11%
AR Rl pe-NCAL 026+0.05 022+0.03 0374006 045£0.10

M EA R 4pe-SphK 1 4] L10£0.04%  103£0.10" 1245013 131£0.15%

a: GXTHRZ LA, P<<0.05;b: SRR L, P<<0.05;¢: 5 4t

TR R, P<0.05;d: 50 Sl 4l He Ay, P<0.055e: 5
eI B R R +pe-NCHH A%, P<<0.05,

4 i+

A BFFEIA A, NAFLD i & A Fl & S 5 05 DU
RAE AT AR AR MRS R % UIAH G, Rt 08 s At
B0 R RE R R I 2T 4 AR R A R ek 3
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NAFLD Il RAEAR™ Gt Bty 2 — A BA B BT R AE
FH P Bk il 234054 , P 3 d 30 ) 58 A D g 2 b
5 N T PS40 B 45 el 2 i 75 114 O B '
LR T ZURAE M 2T AR5 38 AT 20 NAFLD /) BUI
A" AR AR DR, SRR LU, 4 REEIG
1 7 40 K B YE o TC . TG FFA . AST .ALT .PC1Il .
IV-Col .LN, TGF-B,.IL-1B .iNOS . IL-6 7K ¥ LA K T £H 41
H1 1 -Col., IV-Col 2 [1ZRE K T REAIS s A1 2100 2451 473
U, NAFLD 3 8l B 943 . CVF R#AI%; HL i 75 = 42t
NS Y L SO NG o A S B CRUN  a
KT AR HEAL R AR 98 R LA B A 56 2
FI IR Il 9 RE SN, A0 e SR i, AT i T2 41
W 5 er et , P s KB NAFLD,

SphK 1/S1P {5538 [ T 38 o /- S A U35 5 1s b 5
RAE R T F IR S A UL A B2, WA 5 s
AR O LIS R R S A B SphK L AT G4/ B A T
e R AR B 15 T W IR A8 1 | 9 0 B 2T 4 Ak 3500 I 46
P35 I SphK1/S1P {5538 [ AH 5C £ 11 2 34l 10 1 B
JU TCRR B S AE S, AT 24035 NAFLD K SR 453
AW LSRR BRI R BRUFZH 20D SphK 1 S1P 2 [
PRI FE X R T, LG B T U, nl s
ik E AR X SphK1/S1P {5 %5 18 4% 1] B
2 54 S 4 FH X NAFLD K BRUIF 21 454k 41 ) 48
o BT B8 UFI — I, ASHIF 5% 7 4 b Rt Ak 2 14 [R]
iF, DA SphK1 aih 33k Bk A7 111, 4528 W75, SphK1
I FEIR TR AT YRS ZE I EE X NAFLD K BURSIFUE i
AE S A0 VE FH 11055 HX NAFLD K BRUF2H 214
P 5 £ A I AR VR T, 35 9T NAFLD K BUR- 2 RE
YRR AR | B 2300 2 it R4 203 NAFLD K B G
FEAR I TNAR . 3X R BH 20 R )8 NAFLD K BUIF &1 4
A T i SphK 1/S1P {5538 B PR S
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