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WE. (B8] hi 6-£ 4% &L T8 -% & (6-biotinamidohexanoic acid—esculetin,Bio~AHA-ESC)# & L % , st F - h L A% F
FE [ iE] A 13- F RA R K )-3- TR = T e 3 & [ 1-(3-dimethylaminopropyl )—3—ethylcarbodiimide hydrochloride , EDCI|#=
N,N'—= 328 T3 2% 4L = I e (N, N'—dicyclohexyl carbodiimide, DCC) 4 1% BAE AL 7] | 38 i3 % 25w % % (B 1] (EDCI A & 4-=% & At
v% (4—dimethylaminopyridine, DMAP) Al & #= X »+ % (esculetin,ESC) 5 6—4 4 % & & T 8 (6-biotinamidohexanoic acid, Bio—AHA ) #& #+
Yo RAL A A & T 28 R A &k AR &k ad R AT 0 B SAL  SPaB BN Rk B o M ik e s AR AT MR, RE
x 2 A B g AR A B A7 AE R Ae d K OE AT AT IR (45 R ) EDCI 2 4k 2 A8 a9 1R AL A AL B R 4 A . ESC 5 Bio-AHA & R 1k
# 2:1,DMAP A% EDCI JE R4+ 52—, F 8 N,N-=F & ¥ Bl (N, N-dimethylformamide , DMF) 7 ¢ , £ 248 22 6 h,
G52 4 %) Bio—AHA-6-4% % K 47 £ 4L ESC, % /& 4 £ 20.00~80.00 pmol - L 5 2 JE B A 3 7T 5 Z 4R 8 b4 3 4] i3 B AL &35 F o9 A
BT 7% 40 fe HepG2 445 #= i % #& (lipopolysaccharide , LPS) # - 49 /s . ¥ 4 E v 40 JiL RAW264.7 & %a J A~ % -6 (interleukin—6 , IL—6) %
i, K H 7 80.00 wmol - 17 BF 55 ESC A 45 5 %% £ 5 R4t 5 & XL (P>0.05), [f%ﬂ/r}] i&/gﬁ'%}%l T AR HEk E— mEALST
£t 8 Bio—~AHA-ESC %] &7 i  PT = 845tk B T ESC £ H EF W, A T —FRARK HEMEIRESC A5 EGELTT RIF
Ak,

KB . Lot F, AW TR AFERGEMET AL K
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Synthesis and Bioactivity Evaluation of 6-biotinamidohexanoic Acid—esculetin WANG Jiamao', WEI Yonghua', LU Yiyang?, et al
1. School of Life Sciences, Zhejiang Chinese Medical University, Hangzhou(310053), China; 2. First Clinical Medical School, Zhejiang
Chinese Medical University

Abstract: [Objective] To optimize the preparation process of 6 —biotinamidohexanoic acid —esculetin(Bio—AHA -ESC) and evaluate its
biological activities. [Methods| Using 1—(3 —dimethylaminopropyl) -3 —ethylcarbodiimide hydrochloride(EDCI) and N,N’ —dicyclohexyl
carbodiimide(DCC) as coupling catalysts, the synthesis process was optimized by investigating the reaction temperature, time, EDCI and
4—dimethylaminopyridine(DMAP) addition, as well as the ratio of esculetin(ESC) to 6-biotinamidohexanoic acid (Bio~AHA). The biotinlated
product was separated and purified by semi-preparative liquid chromatography, and its structure was identified by ultraviolet —visible
spectroscopy(UV=VIS), ultra performance liquid chromatography tandem-mass spectrometry(UPLC-MS) and hydrogen spectrum of nuclear
magnetic resonance('H NMR). Finally, its biological activity was evaluated by hydrogen peroxide induced oxidative stress injury model of
human hepatoellular carcinomas HepG2 cells and lipopolysaccharide(LPS) induced inflammation model of RAW264.7 cells. [Results|
EDCI is an ideal catalyst. The optimized reaction conditions are as follows: The molar ratio of ESC to Bio—AHA is 2:1, the addition amount
of DMAP is one tenth of the moles of EDCI, dissolves with dried N, N-dimethylformamide(DMF) and stirs at room temperature for 6 h. The
product was identified as Bio—AHA-6-hydroxyl derived ESC by UV-VIS, UPLC-MS and 'H NMR. Bioactivity analysis showed that Bio—
AHA-ESC could protect the injury of HepG2 cells induced by hydrogen peroxide and inhibit the secretion of interleukin—6(IL-6) induced
by LPS in RAW264.7 cells in a dose—dependent manner, especially at a high dose of 80.00 wmol - L™, the biological activities of Bio—
AHA-ESC were comparable to that of ESC. [Conclusion] In present work, a mild, efficient, specific and easy to purify Bio—AHA-ESC
preparation method was established. The obtained Bio~AHA-ESC maintained the biological activity of ESC, which laid a good foundation
for further exploring the binding target protein of ESC.
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£ 5= (esculetin ,ESC) , N A% [ % LN
Ba A=A FRN6,T- R/ E R R PAEENE
BEGRUNIT 2 — WS B Wi 24 2R Wi T 1Y 2 o )
PRI, AR 2 B A# B 5E R W, ESCAS (LA - i £ 12,
W BAT YIRS PUEALH ORI B g B e 40 T 84
T 22 2 BTG, O A i R I T A A O AT
i ARG BRI T TR I VAR B A EL
se AR TIT K I A A R IRz — . B
Oy F 2 BLAA ST R ESCHT i 215 5 i [ 2L A I 4%
PRI A H 4 U0 4V RIS AR 1 AN T 8, 3 X LA
HOR S A S Wy it AT a5 M e i, O 15 P B i ) 735 24
Py ok T IRME

SE R R 1 41 % (affinity—based protein profiling,
ABPP) J5 2 1T 4 K R R i) —Fh TR s /N o1
25y n] RERYHLEE 1 R A BRI BN, LUAE YR 4k
LA S AR K BN A RN G 2 AR
il 25 /N T 2 AR B ABPP T v Hh i T4 )iz
B — T, EAZ T B RN T s R N
B, R 2 e FH 2R 45 AR 22 v 245 196 P B R o 1 T R HE 2R
R DG/ AL, PRt AR St 6-AE M R A O
1% (6-biotinamidohexanoic acid, Bio—AHA ) {HIEESCH&
AT, DL 6B R & S O -t
(6 =biotinamidohexanoic acid —esculetin,Bio —AHA -
ESC)TREF, I 0 AT 58 F0 40 i OR 47 0% 1k AT AN, Ry
ik — 25 4 7R h 25 BLURESC I A I & A2 7 B 25
JE FE Al
1 #HEF7EE
L1 R AR A
111 EZALEE U3000 %Y & %50 M (4 3% (high
performance liquid chromatography, HPLC) R4 T
5 e 23 ] Co Y i =C 4 i A T 35’ BD A A
Enspire 2 I G€ 1 #r 4 5 T 2€ [¥ PerkinElmer 23 7 ;
ACQUITY H-Class PLUS %I i /&5 &4 ¥ AH 0 3% 4L K&
SYNAPT G2-Si% & 73 Hf VU 2% K AT i [1] A3 1K ¥C Jot 1K
HAXL W T 52 [E Waters 23 7] ;Magnet System 600 %4
600 MHzAZ B AR DT 78 5 Bruker 28 77 i
L1225 AF ESCI T Lsh A% (i) RHL
ARAFE (5 . TWIS2) ; Bio-AHA M T K HE A JELUEL
AR AT B2 B (A5 11069023020 ) 54— — H 41 5t
Mt 5% (4 —-dimethylaminopyridine , DMAP) FIN ,N'— — 3}
O 3 i fb — W % (N, N’ —dicyclohexyl carbodiimide,
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DCC) ¥ F 12 vi bRAEFL R A BR A A (HiE 55
C12072879 .C11697350) ;1-(3- W Z HHF £ )-3-2
H e — 0 B £ B2 £ [1 - (3 —dimethylaminopropyl ) =3 -
ethylcarbodiimide hydrochloride , EDCI|I T #ff 1 £} 47
(dbm0) A BR 2w (3t 5 . SPSJHSB) ; T4 (7K 43 <30
ppm)N,N—— H J& H i &% (N, N —dimethylformamide ,
DMF) 4 F % #0% T+ FBH A BR A 7] (%5 :92HRBR-
RA); (%4l 250 T Pa A% F B fE L 4 (1) A 5 A
RS w] (L5 . WXBDS5691V) ; i 4l B iR 1 F 1 ¥ fi]
P T AR B 47 BR A B (HiE45 . B1912070) ; 41 i
1% 100 X & (cell counting kit-8,CCK-8)I4F H
AR AL TR S 4 (5 . PHO32) 5 AR A1 5 0 B
A% IR 92 3L (Dulbecco’s modified Eagle medium,
DMEM) #l iy 4 il %5 ¥ 1 T Gibeo 28 ®] (#it 5 .
GP2011011.,20151103) ; BD™ /N fll % 4 K 3 RE AR
Z g i X1 (eytometric bead array,CBA) 73 #risk
& W T 92 EBDZ A (5 :0325011) 5 HoAil i 751
S T

113 Z0fabk A8 40 i HepG2 Al /)y BB A% 15 10
Y RAW264. 73508 T 1 Rk BE 240 i %

1.2 ik

1.2.1  AS[A] K2R 2%k 14 % Bio—AHA —ESC A 1 R 5% 1
53 SR I Bio—AHA , L T DMF ¥ f#: , 7K 30 min )5
ITADCCIH vk 3+ 830 min, X5 T ADMAPAI
ESC, 4k 2 vk i B FE I B3 b, F SRR B = i I 4k 2 4
FERCN, B ANFR B Bio—AHA , LT DMF fit , A
ESC .DMAPHIEDCI, 28 Ji i F S 19, 2 5 HURE R RS
HEAE10 WLFEATHPLC /AT , 2% S TRl i A 57 | s 7 Tt
BE N B A Bio—AHA FIESCHERE H K A8 Ak 771 H 2
XTESCH A3 R Wy 7= 2 0 520

1.2.2 HPLCEGE &M R # % UltiMate™300043 #r
RIHPLC & 4t , (638 55100 « & it Inertsil® ODS-SP
T AE (4.6 mmx250 mm,5 pm),Phenomenex C18{#%"
(4.0 mmx3.0 mm), H:{825 °C, 7 #H 1 mL-min™,
D% 1343 nm, i s AH R 25 (A) F10.1% H R 7K (B),
B VM :0~10 min 15%A ,10~15 min 15%~25%A.,
15~25 min 25%A,25~30 min 25%~95%A ,30~31 min
95%~15%A ,31~41 min 15%A, Tt il 28 51 % % 5 B
ESCARUETR , HEFE10 pL, 4% b ib 3% 4 14 4 Hl ESCAR
HEMIZR . Y=862.51X-2.9645 ,R=0.9998

1.2.3 Y E s RV H G B R UltiMate
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3000 *F il % A HPLC & 4t , A 3% 45 18 4 : welch
Ultimate® XB-C18{1 it (10 mmx250 mm,10 pwm),
FEHR30 °C, S mL-min™, & 0) K:325 nm, i shHH
O (A) F0.1% W IR 7K (B), B B VE B :0~3 min
20%A ,3~11 min 20%~80%A,11~12 min 95%A,12~
17 min 20%A , WAL XTI 7=y, 7= ) 1 48 A6 3
i, [F I #EEESYNAPT G2-Si Q-TOF i 43 ¥t Jit i
I o % % 58, I T 600 MHz % i 3 9% 9 3% {1
W7 S0

1.2.4 408 5 MR I HUHE B4 K B HepG2 5%
RAW264.7 4t g, i % 48 1 % B2 4 1x10°4> -mL", DL &
FL200 pLAARF Rl T 96 LR , B 37 °C,5%CO,5:
TR R SRR, A AR R ¥R B ) ESC I Bio—
AHA -ESC , 4k 22 1% 3522 h, & fL i A CCK -8 i 71
10 pL, 482255 372 h, F Enspire 2 I 68 g br A LA
450 nm4b % Y6 B (absorbance , A) {H |, £ He B 1% 34>
AL, RS SR IR A AT R

éﬁﬂ@»’ﬁc?ﬁ%(%):%mm%

X 2

1.2.5 ALV B A PR APV T A I PSR K
HepG24i it , A 1x10°/4> « mL~" () %5 2 4% F T 96 FL A,
£:FL200 WL, B T37 °C,5%CO5 3546 b 15 97 14 0
A3 S AA ) e B B ESCHIBio~AHA-ESC, #i$%3:2 h,
SRJE N AL FE 90.60 mmol - L7 1) 5 48 Ak & 4k 25 85
7722 h, BFLINA CCK-8iL 57110 pL, 4k 2: 15572 h, il
PA A 450 nmAb ATE, B> Wk BE 34 B AL, A i
BN B ) R A AT R

1.2.6 BURIEMESHT BUSHUE KIIRAW264. 741,
FEFP T o6 LR M BERE TR, AN [6] & B2 ESCFIBio—
AHA-ESCHIZLF him, MIAZHKEEH200 we- LG
Z i (lipopolysaccharide , LPS) Jll 3 4k P | 12 h /5 W Bt
RS0 WL, LA sNCBA B 58 2 0E K K-

1.3 Hit2#5r#8r >R GraphPad Prism 6.0%K {4 it
PG40 A MR . i R Dhas 7R, 45 41 1]
P8R — 4875 225381 o LAP<0.05°8 22 5% A 4e it 2%
2 HFR

2.1 AFEMEAFIX =Y B FREIESC 17.80 mg
(0.10 mmol) .Bio—AHA 17.90 mg (0.05 mmol) ,DCC
20.60 mg (0.10 mmol) X EDCI 19.20 mg (0.10 mmol)
K DMAP 12.00 mg(0.10 mmol ), H: HDCCAHEAL 2 1 56
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RT3 h, 8K 5 Pk &2 2 L I N %224 h; TEDCLE #
F SN 24 h, N 53 BURE # B 64T HPLC A3 A7 o
UL, 7E 1A R RN F2 R R B R 1:4 1) IR 5% 14
N, DCCAEAL 2 (49.18+5.93) % I ESCHY 5% 4k (I 1B
1506 ), M EDCI#E AL 2 (87.51+7.26) % I ESC % % 1k
(F1CH 150 ) s 4 i 7 #IDCCAE AL 7 H AL EDCI
1) (66.04+7.27)% (K 1BRICH 25 1% ) , HDCCHEALTE
31.35 minf§ — &7 ) (BB 3505 ) AR F) T 7= 14y
Baift, Rk, NESCH LR 7= A: B R P 2 75
5 For B LAk ) ff B 25 8 S BEEDCIAE S A Ak 55 5%
HAEE

2.2 N RTE ) X EDCUE Ak 7 9 G B 52 M)
PIEDCUAEAL I, #2 BR2. 1 B - W0 R C L, — 4L vk
PEFEI N3 WGPk A S R N, 55— 2 B = A I
B30T B3 6 9F124 Wk 25 W U B 820 L, L
ik al B F B R 1 mL,0.22 wmiE e, gEEE
10 WL THPLC #7380 3 bl A 2 5 0 T FRAR Ak |, 5 %%
AN [7) B N 3 3 R [RD 6 7= 7= 2 s i, DL IEI2, AR
2ATTLLE Y I3 Wit 28 3 4% 1 7 4 06 i AR I 3
T UK £ 1 0 1 AR (P<0.05) , P A =5 1A A T 7= 4 4k
B H6 hJE TCIR vk i S 5, 45 A1 1 R 25 7 04
P27 L (P>0.05) , PR A 2 2 TR 6 oA

2.3 EDCIFIDMAP £k 750 FH 2 %5 7 91 6 B 5% il
Fe FR2. 1 ) 75 R BE L 1 LA R A AR | 4301 25 4%
AN RIEDCIES £ X6 72 4 7= 2252 e, 45 SR R W, S EDCI
TN 5% A R R (39°50.05 mmol) , 77 ) & i
FAR T 245 B FE BE R %(0.10 mmol ) E¥ Il (P<0.01) ;
A4k L3 INEDCIE , ™= ¥ 9 76 i 23 i (P>0.05) , I
KI2B, DA, [ EDCLAS fin itk 2% ¥ 56 R B (5
ESCEE JR¥0) . ZXDMAPYS i % 7= 4y i s i) | &
IAE0.01~0.15 mmol i [F P, DMAP S I X 7™ ) 7
RIC 0 (P>0.05) , BVEDCIEE /R #1702 — 1)
DMAPED ] 35 B 47 (i fb 50R . WLIEI2C

2.4 Bio—AHAFIESCHE} L XT ™= W) & M 52 m 4%
W21 iy 7%, [ 2 Bio—AHA 4 0.05 mmol , EDCI
0.10 mmol ,DMAP 0.01 mmol, % %¢ESC 5 Bio-AHA /i
IR R0.5 1 2FIBE X =445 s, 25 3R, |
W EE IR 0.5~ 275 N, Bl 45 ESC | 34 i, 7= W15 1
D (P<0.01) 3 [H XY BE R H 2 FI3 I, 7= 4
ZR TG X (P>0.05), WLE2D, P #h E w
JEE IR B A2 A L I s 55 R R L BE R [ 4
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T s AESCHRE s B.DCCAHE f S B 14 52 770 3 C.EDCHIEAL S RE 1A 5 7= . 1504 9 ESC 3 25 Wy Bio—AHA-ESC ; 35U Ky S R 7= a W ESCAYF
FUE179.00 m-z ZHFTiE ] bR 35 R MR P4 43 F 8 F 1638520 me 2 TR I 5 o 4 Bio—AHA-ESC— 245 i¥% ] ;d  Bio-AHA-ESC 4> F 1
IE518.20 m-z"' IS,

Note: A. ESC standard; B. Product of DCC catalytic reaction system; C. Product of EDCI catalytic reaction system. No.l peak was ESC; No.2
peak was Bio—AHA-ESC; No.3 peak was unknown by-product. a is the secondary mass spectrum of molecular ion peak of ESC (179.00 m-z™');
b is the secondary mass spectrum of molecular ion peak of No.3(385.20 m-z"', unknown); ¢ is the primary mass spectrum of Bio—AHA-ESC; d
is the secondary mass spectrum of molecular ion peak of Bio—AHA-ESC (518.20 m-z™").

E1  Jhi24 hig#E S HPLCKE
Fig.1 HPLC diagram of the samples after 24 h of reaction

2.5 Bio—AHA-ESCH A Zifb Fgstg R1E i 2.1 PR AT T A% A ST LEALESC I Bio-AHA-ESC
W5 35 FRELESC 35.60 mg(0.20 mmol ) \Bio—AHA &% &L, AT L& BLP= 9 H-5 FIH-8 4k 24 1 #8 34 [ 15 3%
35.80 mg(0.10 mmol) .EDCI 38.40 mg(0.20 mmol) % sl (WLF4C D), 1% 58 50 i 1 30% 5 8L At
DMAP 24.00 mg(0.20 mmol), LA4 mLTMEDMF# %,  i5SB AR~ 3oy R  H-51k 00 58 M i
FRIEFE 6 h, FLEEHEAE Rl A A A% R e, 0 RI96.9878 17.39, i K TH-8 A fb 2= i B 22 1k (DA
££9.48~9.85 minl (ULIEI3A) , 2l & R B — 1 6.7478 106.82) , FBHO N R ILPL B, A= il T 4D i
P (ULIEIZB) IR R 4R ¥ R TR AR 2 1)32.56 mg, ARG AT AEY) X — IS 2E AL RS A s 5 X R 4L
PR AN I RRIE S ESCH L, HiER KK FEOHRIE W ESCHT A Ak A2 0 B AR AL A — 3
324.60 nm# ESC iz K% 1 342.60 nm %5 7% 18.00 nm,, 2.6 Bio—AHA-ESCX} it 8 b =175 3 1 Hep G2 21 itd 46
DLEI4A B, X 52 O MR EEW B TR FHESC  GifR I ER CCK-8Z5 £ W], 7£20~80 pmol - L3
BRI T = W ERRAA G, R C LAY, 5 il N, ESC A Bio—AHA-ESC X} Hep G241 it JG B & 21 ity
G, P RS b R A Y Bio-AHARE i BEE L. WWEISAL 0.60 mmol - L7id A AL A AT
(IM=H,0+H]'=340.17) AW EEH B F (M-H,0+H]'=  HepG24il it & AL 11473 , i ESC A Bio—AHA-ESC ) 7] 5]
227.09) Mz 2 O B A 25+ (IM-H,0+H]'=114.09) , PRI i A A 5 S I Hep G248 M40 175 . UL IA]
LEINCHd, 2B Bio-AHAE. 5 ESCHEsfL 42, i =4 5B, 7E20~60 pmol - L7Vl N, Bio~AHA-ESCIR 4 1F
— i T T M+H]'=518.20 , £ ESC— /N ) 2 FHRS P FESC, H20 pmol -L7'B 22 %A 4t it 247 X
HPEBio-AHAM 1L, WE1CHc, (P<0.05) ; {H 5 7 80 wmol - LI, 79 5 40 iy 77 1% %
R T 25 B AR 6 8 A T B B SR AR AR X 73 91 4 (88.38+5.77)% Fil (84.13+6.50) % , ESCA4: § /E
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TE A

oL s (6] X6F 7= 9 A B 5% 00 3 BEDCIUA B4 7= 49 6 1 B 5% W) 5 C.DMAP B2 56 7 0 6 B 9 52 W80 3 D.ESC 5 Bio—AHAJEE R FE X 7= L5255

VKR B3 hdH L, 'P<0.05,7P<0.01; 55 T B3 haH b3, *P<0.05; SEDCIZI#£0.05 mmol 4 HLHE, *P<0.01; 5 HE /R HL0.5 2 i 41 L %2, “P<0.01
Note: A. Effect of reaction time on product synthesis; B. Effect of EDCI addition on product synthesis; C. Effect of DMAP addition on product

synthesis; D. Effect of molar ratio of ESC to Bio—AHA on product synthesis. Compared with 3 h reaction group at ice bath, "P<0.05, "P<0.01;

compared with the 3 h reaction group at room temperature, *P<0.05; compared with the EDCI addition 0.05 mmol group, “*P<0.01; compared

with the reaction group with a molar ratio of 0.5, ““P<0.01.

K2

AT 2% AP S RE 7 g Ve T RS

Fig.2 Changes of peak area of Bio—~AHA-ESC under different reaction conditions

FHAH X a8 {22 540142 L (P>0.05) . WWEISB.,
2.7 Bio-AHA-ESCHHL R WG #£20~80 pmol - L™
6 Fl N, ESCHBio—AHA -ESC %} RAW264.7 41 s JC .
A EETE, WE6A, 200 pg- L AYLPSHI 24 him
IL-67KF i 2 T+ (P<0.01) , 11 ESC M1 Bio—AHA-ESC
82 W o == o 1 T DG 7 S X N & i 79 £
24 1) Ab R A [A] Fb 38, ESC Y A 1 35 1 AL F Bio—AHA -
ESC, JLH:60 pmol - LB # 22 5 A1 Ge i 24 B L (P<
0.01);80 wmol L~} # 35 XF IL -6 1) il & 43 51 4
(82.49+2.06)%F1(79.48+2.93)% , 5 K4 it L
(P>0.05), WLIEI6B,
3 it
DCCHIEDCIZE # F 0 e Ak A5 e i A 55, 79 25 1
fiE 76 Y A1 4518 R A 7E Bio—AHA 2 KL FIESC ) 72 55 &
R RN . EASHF ST % B, DCCHEALTE 7= B b A
— W B P AR T o B sl H oH AR AL
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ESCHAL BT W) H R AKTEDCI, HIKEDCDZ
BN FRAR AL . HABERL E (ESC 5 Bio—AHA
IR 2:1, BV 5 i 55 R BB R LUl 4 1) R 246 B
() BRI R LR AL T ), W0 2R Bio—AHASE 4 I, B
W AT 50% I ESCHE e 4k 5 (HS2BR I EDCHEfL f&
(87.51+7.26) %W ESCH ¥ Ak ; Ui B &R /- ESC L 9 #% 1k
AT R, E1CH2.5 minF13.0 minZe A7 Y
WAEIE S T 3 — 4R

VAEDCUM B ER R, ASHIF 58 % S5 7 i B . R g Hsf
] DMAPZR N ESCHIBio—AHATCR L EAT T4k,
2k B W ) N 25 1 A ESC 5 Bio—AHA EE /R [E oM 2:1,
DMAPNEDCIEE JREU + 70 2 — , T H:DMEFR i 25 i
Pk N6 hist PR AR A 0 7= 3 T AR RN VB
A 2 A AR A B aliAl B n] 3RAS Y 2 AN
T ARG S R S PR R B S W ESC 64 By R
Bio—AHAMGAEAL =¥, RIAE 3R RO 25 FESC 64

http://www.cnki.net



VL E 25 K 2 R 2022 4E 7 4 46 £ 7

T AR IR YR HE A 2 T A R 1030 1 5 B Y A R B R (3 1
Note: A. Semi-—preparation liquid chromatogram of the reaction mixture; B. Liquid chromatogram of the sample after twice semi—preparation.
3 Bio—AHA-ESC¥: il # W AH (2%
Fig.3 Semi—preparation liquid chromatogram of Bio—AHA-ESC

TE: A ESCE AN 4 B.Bio-AHA-ESC 5 AL 1% 151 ; C.ESCHE i A 1 141 s D.Bio- AHA-ESCH B A i 141 ,
Note: A.UV-VIS spectra of ESC; B.UV-VIS spectra of Bio—AHA-ESC; C.'H NMR spectra of ESC; D.'H NMR spectra of Bio~AHA-ESC.
K4 ESCHIBio-AHA-ESC%E A1 % B A% i &1
Fig.4 UV-VIS spectra and 'H NMR spectra of ESC and Bio—AHA-ESC
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I : A.ESCHIBio-AHA-ESC X} Hep G241 A £ 1 M 1 /E F ; B.ESCHIBio- AHA-ESC X} i %Ak A/ % B Hep G241 Mo 5 1 4 1 4 H . 5 1 S04k 0 3 Ak 1

ZH A, VTP<0.015 520 pmol - L ESCALFEZ L 44, *P<0.05

Note: A. The inhibitory effect of ESC and Bio—AHA-ESC on the growth of HepG2 cells; B. The protective effect of ESC and Bio—AHA-ESC on

the injury of HepG2 cells induced by hydrogen peroxide. Compared with hydrogen peroxide alone treatment group, Y YP<0.01; compared

with 20 pmol L™ ESC treatment group, *P<0.05.
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Fig.5

Inhibitory effect of ESC and Bio—AHA-ESC on HepG2 cell growth and its protective effect on HepG2 cell injury induced

by hydrogen peroxide

 AANIAF G % BIL-6/KF . 5 LPSHUM 4] Hh 35, ©“P<0.01; 560 wmol -1 ESCAMHEAL L %2, **P<0.01,
Note: A. The cell survival rate; B. The level of 1L—6. Compared with LPS alone treatment group, ““P<0.01; compared with 60 pmol-L" ESC

treatment group, **P<0.01.
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Inhibitory effects of ESC and Bio—AHA-ESC on the growth of RAW264.7 cells and 1L-6 secretion induced by LPS
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