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Abstract: Objective To investigate the chemical constituents of Euphorbia helioscopia L and their anti-psoriasis activities. Meth-
ods The separation and purification of constituents were performed by silica gel, Sephadex LH-20, MCI, ODS-C18 and recrystalli-
zation.Their structures were elucidated by spectroscopic methods.The effects of these constituents on HaCaT Cell proliferation were
measured by CCK-8 assay.And their anti-inflammatory effects were measured by Elisa. Result Six compounds were isolated and
their structures were identified as stigmast-5-en-33, 7a-diol, (24R ) -cycloart-25-ene-38 , 24-diol , (24S)-cycloart- 25-ene-3, 24-di-
ol,ent-atisane-3f, 16a, 17-triol, 3, 12-dihydroxyclerodan-13E-en-15-oic acid, ingenol.Conclusion Compounds stigmast-5-en-33, 7a
-diol was isolated from this genus for the first time.Compounds (24R)-cycloart-25-ene-3(,24-diol, (24S)-cycloart- 25-ene-3(3,24-
diol, ent-atisane-33, 16a, 17-triol, 3, 12-dihydroxyclerodan-13E-en-15-oic acid, ingenol were isolated from Euphorbia helioscopia L
for the first time.Compounds stigmast-5-en-3f3, 7a-diol , ent-atisane-33, 16, 17-triol , 3, 12-dihydroxyclerodan-13E-en-15-oic acid,
ingenol were potent inhibitors against HaCaT cells in vitro and were capable of decreasing 11.-6 in TNF-a stimulated HaCaT cells
in vitro.
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1 #R5HE*®

11 #H FRTEFARAMBEAEALL, &
GRBERL R 22 2 22 e vh 2 22 2 = IR AR 4
FE N KRN KER SR Euphorbia helioscopia Lo

1.2 X EIRF AM-300.400, DRX-500 %I A% w4
PRI AL (Fii + Bruker 23 &), DU H Bk E 0 N
b ) 5 Sephadex LH-20(Ffi#t GEHealthcare Bio-Scienc-
es v i) ) s MCL/IMLA G ( H A Mitsubishi Chemical 2y
F]) 5 1 /e S B AN ik IR (octadecylsilyl, ODS, H 4
Fujisilysia Chemical 23 F] ) 5 il (5 By iEFEAL T ) ;
HZ 5 GF254 RERARAR CHH 5 VT A RERS T & A FR
o] s AR (€[ Sigma-aldrich 23 7] ) 5 I 4 1L
B (UM 025 A2 ) TRABEE BRZA ) s DMEM
WL 79 (32 [F Hyclone ) ; CCK-8 1271 &5 (77 D1 1
AW s Elisa 1450 & (3G R&D 24 +]) o

1.3 Ak

131 B & HUEERIIT258 15 ke, BIAFRHL
TE1190% 1 2T 80 L, ZE VK INHAZE 60 °C, 7%
TRLRE 251 T IR 24 h IR TR AR e i 28 AR TR
AL AFE SR YNRE I EE R4 R, A IR T
15 SR YR 1.14 kgo MUKIREJS MK A0
fik S5 LR LT E T BEDEATAE L, A5 OB 45
1, BRMBETAL(Fa) , @O5EBAL(FD) , IR Z
B 8L (Foe) FIE T B A (Fd) o A7 I R A Fa
(120 g) ZeRE AT (A CA k- LR 1§ 50:1 ~0:1)
B BE VA 5] 8 N4y, Fla-1 ~ Faa-8, Fa-6 £ H{k
FEAT A (A EE-PR R 15: 1) 7535 6 35543, Fa-6-1 ~
F.a-6-6,F.a-6-1 28 PR AT (A3 | s 52 R JC AT (3
B S5 4(19 mg) ;F.a-6-2 4 Sephadex LH
20 SR RERHE (A AR B AP 6(22 mg) . Fa-7
Lo IR 3 (k- R g 5 D55 5458
4y, Fa-7-1 ~Fa-7-5, i Fa-7-2 4 Sephadex LH-20
(-5 - 5050 1) R RERHEZ T, fi)m
2% Sephadex LH-20(4fi £, 1) 2l A0 45— XF 7] 73 S a1
2/3(12 mg) ., FEMFBNALFH(250 g) 2 fik et i (£7
THEE-TIR 60: 1~ 0: 1D BREEVEIAS 2] 9158453, F.b-1 ~
Fb-9, Fb-3 LA CAThEE-LFRBE15:1 ~0:1)
E]6 4R, Fb-3-1 ~ Fb-3-6, K Fh-3-4 22 )7 &
FEICHE (i it — 25 B 4k, )5 4898 Sephadex LH
2004 QW) 2lifl 152 5% 1(8 mg) . Fb-3-62
Sephadex LH-20 (4 £ ) 752 4 4~5843 , F.b-3-6-1 ~
F.b-3-6-4, Hirt Fb-3-6-4 SR FE AT £ 35 (T ik -
PN 8: 1) 418 , P48 Sephadex LH-20( 26 .15 ) 4§
A2 G 5(19 mg) .

1.3.2  CCK-8 =4 4m feu 3 s 4 b\ 4E R ORI

() HaCaT £ LA 4x 10° /LAY A 2% FE 422 T 96 £L
M, I FLH PBS 37T, 25 O BRADIA SR
KSR AL, BT 37 °C 5% CO. K5 5546 iz
A 24 h 5, 25 O IRATIN SRR RS IR 88, 25 40m
NSRRI B2 1 25 4 (2 2 2 12.5.25
50,100,200 pmol/L) , #F 37 °C. 5% CO. 155540 7
B 24 h 5, WAL YA N A SRR R v B2
24, 25 OO BRI A AR i 3 9 5L 1 37 C.
5% COKGFRAA T ARLLNEF 24 h J5 BALIMA 10 pul
CCK-8, T 37 C.5% COJEFAETINE 3 h G . 52
B e FEERR S 5E 450 nm A8SFLIIIROGRE(E .
1.3.3  Elisax#nl IL-1.1L-6 2% BOHEUHAY Ha-
CaT#iiE, LA IX10*ALI AN BE e Rh T 96 FLA
25 AR BRI A G IR A B R LA A A i, B F
37 °C.5% CORGFARTIER 12 h, FRANESEE S A
10 ng/mL TNF-o 7 RORIEL, AREER5 57 12 h s, 25941
PN SR BRUAS [R) ¥ B2 10 25 ) (25 W 2V 5 R 6,25,
12.5.25.50.100 wmol /L) H: Hifih He 25 F Ay BH - Xt i
M, W24 hm WAL I, 4 °C.3 000 r/min
B0 10 min, BB, #2108 Elisa 850 & Ui A E
2 #ER
21 ZMETE EW1: LRSS, B TA
15,43 73K CaHso050 'H-NMR (600 MHz, CDCL:) &
5.60(d,J=4.9 Hz, 1H,H-6),3.85(s, 1H,H-7),3.58
(m,1H,H-3),0.99 (s,3H,H-19),0.93(d,] =6.5 Hz,
3H,H-21),0.84(m,9H,H-26,27,29),0.68(s,3H, H-
18) ., “C-NMR (151 MHz, CDCl;) 8 146.38 (C-5) ,
123.98(C-6),71.49(C-3),65.52(C-7),55.83(C-17),
49.55(C-14),45.95(C-24),42.39(C-9) ,42.28 (C-
13),42.13(C-4),39.30(C-12),37.64(C-8),37.53(C-
10),37.14(C-1),36.25(C-20),34.04(C-22),31.49(C-
2),29.24(C-25),28.43(C-16),26.02(C-23),24.45(C-
15),23.19(C-28),20.84(C-11),19.95(C-26),19.16
(C-27),18.95(C-21),18.40(C-19),12.14(C-29)
11.78(C-18) , "H-NMR F1*C-NMR $ ¥ 5 SCik i)
1 —2, e iz YR B -5-00-38, Ta- B
WA 2: AR I T, 3 F 0 CaoHs002 'H-
NMR (600MHz, CDCl;) 8 4.92(d, J=6.7Hz, 1H, H -
26a),4.83(s, 1H,H-26b) ,4.01(t,) = 6.3Hz, 1H, H-
24),3.27(m, 1H,H-3),1.72(s,3H,H-27),0.96 (s,
3H,H-18),0.87(m, 6H,H-21,28),0.80(s,3H, H-
30),0.54(d, J=3.4Hz, IH, H-19B), 0.32(d, J =
3.8Hz, IH, H-19a) , “C-NMR (151MHz, CDCl;) &
147.88(C-25),111.57(C-26),111.05(C-23),78.97(C-
3),76.89(C-24),52.29(C-17),48.93(C-14),48.12(C
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-8),47.22(C-5),45.39(C-13),40.61(C-4),36.07(C-
11),36.04(C-20),35.68(C-12),33.00(C-15),32.09
(C-1),32.01(C-22),30.49(C-2),30.04(C-19),28.27
(C-7),26.58(C-16),26.18(C-10),26.14(C-11),
25.57(C-30),21.25(C-6),20.10(C-9),19.45(C-28),
18.45(C-18),17.73(C-17),14.15(C-29) . 'H-NMR
FPC-NMR %l 5 S0k =il — 2, e iz e 6
H 24R-IRB 5 -25-045-3B8 , 24-

a3 AR, B TaE0, 5
C3H50,. 'H - NMR (600MHz, CDCL:) § 4.92 (d, J=
6.7Hz, 1H, H-26a) ,4.83 (s, IH, H-26b) ,4.01(t,] =
6.3Hz, 1H,H-24),3.27(m, 1H,H-3),1.72(s,3H, H-
27),0.96(s,3H,H-18),0.87 (m,6H,H-21,28),0.80
(s,3H,H-30),0.54(d,] = 3.4Hz, 1H,H-198),0.32(d,
J=3.8Hz, 1H,H-19a) ., “C-NMR (151MHz, CDCl;)
147.57(C-25),111.57(C-26),111.05(C-23),78.97(C-3),
76.49(C-24),52.29(C-17),48.93(C-14),48.12(C-8),
47.22(C-5),45.39(C-13),40.61(C-4),36.07(C-11),
36.04(C-20),35.68(C-12),33.00(C-15),32.01(C-1),
31.74(C-22),30.49(C-2),29.84(C-19),28.22(C-7),
26.58(C-16),26.18(C-10),26.14(C-11),25.57(C-30),
21.25(C-6),20.10(C-9),19.45(C-28),18.44(C-18),
17.32(C-17),14.15(C-29) . 'H-NMR F1"C-NMR %
;55 SR S HRE — 3, B I Z A W R 24S-FRB -
25-975-3B,24- %, 5L G Y 2 B o 2E R A4

ka4 AR, mTHE, XN
C20H3405, "H-NMR (600 MHz, CD;0D)3$ 3.48(d,J =
11.4 Hz, 1H, H-17a) ,3.34(d,J=11.6 Hz, 1H, H-
17b),3.15(dd, J=11.3,4.4 Hz, 1H, H-3),0.99 (s,
3H,H-20),0.96(s,3H,H-18),0.78(s,3H,H-19) ; *C-
NMR (151 MHz,CD;0D)d 79.84(C-3),75.14(C-16),
69.61(C-17),56.91(C-5),53.42(C-15),53.19(C-9),
40.81(C-7),39.85(C-4),38.94(C-1),38.59(C-8),
33.82(C-10),33.10(C-12),28.70(C-18),28.49(C-
2),27.59(C-14),24.41(C-13),24.17(C-11),19.60(C-
6),16.24(C-19),14.58(C-20) ., 'H-NMR F1"*C-NMR
a5 Sk A — 8, B AL A R TR A -
3B, 160, 17-=[,

EWSsS: A, wmTHE, 517X
C2H:,05, "H-NMR (600 MHz, CD;0D) & 6.64(d, ] =
11.6 Hz, 1H,H-7),6.06(d,J =11.0 Hz, I1H,H-14) ,
3.98(dd,J=10.9,2.8 Hz, IH,H-12),3.79(dd, J =
6.4,3.2 Hz, 1H,H-3),2.57(m, 1H,H-1a),2.29(dd, ]
=10.7,3.0 Hz, 1H,H-11a),2.13(m,2H, H-1b,H-8),
2.00(s,3H,H-16),1.76(s,3H,H-20),1.69(dd, ] =
24.6,12.6 Hz, 1H,H-11b), 1.47(m,3H,H-17),1.18

(d,J=9.0 Hz,3H,H-21),1.09(s,3H,H-19),1.04(d,
J=6.4Hz,3H,H-18) ;"*C-NMR (151 MHz, CD;0D)3
197.00(C-2),171.73(C-15),148.08(C-7), 145.91(C-
13),133.47(C-6),121.85(C-14),97.03(C-4) , 82.48
(C-3),75.96(C-12),42.05(C-1),41.70(C-8),37.32
(C-11),32.37(C-5),30.71(C-10),29.19(C-21) ,
25.73(C-9),21.60(C-16),19.13(C-17), 18.58 (C-
18),16.76 (C-19) ,12.34(C-20) . 'H-NMR Fl1"C-
NMR %4l 5 S0k 7l — 20 s iz e 59 3,12
-dihydroxy- clerodan-13E-en-15-oic acid.

awe: Hegdh, iw TR0, 0Ty
C20H 505, "H-NMR (400 MHz, CDCl;) 8 5.90(d, J =
1.2 Hz, 1H,H-7),5.78(d,J = 1.8 Hz, 1H, H-1) ,4.26
(s,1H,H-3),4.11(dd,J=11.7,1.7 Hz, 1H,H-8) ,
3.91(s,1H),3.60(s, 1H,H-5),2.46 (m,1H,H-11),
2.24(ddd,J=15.6,8.4,2.6 Hz, 1H,H-12a),1.84(d,] =
1.34 Hz,3H,H-19),1.76(m, 1H,H-12b) , 1.24(s,3H,
H-17),1.05(s,3H,H-16),0.95(m,4H,H-14,H-18),
0.69 (m, 1H, H-13) ;*C-NMR (101 MHz, CDCI3) &
207.93(C-9),139.64(C-2),136.39(C-6),129.58(C-1),
122.29(C-7),83.42(C-4),79.97(C-3),73.82(C-5),
72.99(C-10),64.22(C-20),44.12(C-8),38.42(C-11),
31.27(C-12),28.69(C-16),23.91(C-15),23.63(C-13),
23.07(C-14),17.98(C-18),15.80(C-19),15.70(C -
17). "H-NMR F1C-NMR ¥4 5 SCiik ' i58 — 2L,
e IZ AL G Y BRI
22 AP HaCaTEEMFM  FIH CCK-8 7%
R 43 25453 1) FRARAL S P03 A PO 40 M HaCaT
HUTH 52 LA Ak B 1 i 2 B vk BE (half
maximal inhibitory concentration, IC50){H , LA 4E A iR
YER PR IRZG . R BoR B 1,4,5, 6394
— 7€ I HaCaT 4 MI3E 58 1 fig 1 (2 1) (I8
PR 24548 A R (52.67 wmol/L) 55 , Hft Ak &4 i3

PHIVE A
T1  BAIREEYXT HaCaT 40 A3 250 1Y
1C50(n=3)
& 1C50/( wmol/L,X + s)
1 196.74+12.09
2 >200
3 >200
4 155.65+9.92
5 134.23+13.25
6 100.37+16.77
AEATR 52.67+5.94

2.3 &3 TNF-o R HaCaT A5 i 40K
FHIFZNE  FE 20 A FE S S5 pd a1k
B TEIERE R Elisa 122005E TNF-o(10 ng/mL)
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F2 PRIEAYXF TNF-o 180 HaCaT 20 A B IL-1 FTIL-6 A2 M I/ E R (ng/L, % £ 5,n.=3)
IL-1 1L-6
& R E ) RS RIS PR EY) LG ARG
100 pmol/L 50 pmol/L 25 pmol/L 100 pmol/L 50 pmol/L 25 pmol/L
1 53.64+19.93 73.42+16.4 60.34x1.77 28.81+2.31° 29.76+1.11° 33.24+0.92°
4 49.77+2.89 50.80+1.77 52.84+4.66 28.93+3.74° 30.39+1.19 34.29+0.40
5 51.05+3.52 54.57+5.60 55.77+2.43 2578221 25.73+131° 28.54+0.71°
6 58.34+10.7 56.40+6.23 56.77+3.21 27.71+1.01° 29.86+1.21° 32.16+1.61°
Witz % 52.27+4.18 57.50+0.64 57.38+1.45 25.86+4.75° 26.64+4.75 29.93+0.51°

AL (1L-1:61.36£2.58,10-6:35.81 + 1.19) [L#%,*P < 0.05

J[3% Y HaCaT 20 B 1375 Hh IL-1 F1IL-6 B 75 1, LIAR
B ZAERPATEXT B2, 4550 BoR  Ab &% TNF-a
FE ) HaCaT 4HAE TL-1 0 Z R RS 2R3 X,
(AR — B L 1L-6 90 A (62)
3 g

AR A DL P P R T B R, 2
TR AT R e R s L R A BAE
S, HA U0 0 DR R s AL ATS o o 4 1) T
JeF IRV 1 98 A4 R R 2R B AR IO TR S 4 L 3 ot 43 D
FIANME IR -, FEER B & A s A P A E Y S
AR TS 9 RE SN [ AN R 7 £ B A 1L-1B, 11-6,
IL-21,IL-23, TNF-o, IFN -y DL Jt — S8 S PR 1 4
RORyt, RORa, Stat3"""*", 41l i K+ [6] 4 H.AE FH , 42
& B A TV 8 A0 L 1) S S84 B, R 9% AT T P
o WFFTRI IL-1 FIL-6 5808 S5 i i 1) O RE
BEUIFADC , FE 1) Bz 5 A AT %) TL-1 F1TL-6 (7K
SEAREETE B N, B3 TL-1 F1IL-6 A 7K S AL AT
DL B AR AE A IS O, T DAAE SRR T O i — A4
bR Dol ] L TL-1 1 TL-6 19 7K -7 45 i 95 1 s 72
R EZAEH . A 25 TNF-o B3N 2 52
JE Y AR M, 755 I R A S B R 3 U AR P 2
R 7386 22 BT AR T A RSB AL . R AR S1
BERIFRATT AT 15 B B AR A A5 W 6T 1 J5 T 1ol 4 i S5
O AE B I VR EAT TS24 SRR, R
AR 2 1 Ak 27 B0 X6 1 T B0 200 L S 14 3 R A
—E M AIAE R, B B oy T2 26 4 20
A7 1L-6 1) 530 , HAT R [ RR BE (R B R e VR

SR, R A2 o3 1 A 58 4 B Y, PR I o
T b — 20 43 B I 2 | 75 31— BB 15 P S A A A
Yy, R BB AR PR S e 2 AR B R A
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