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Study on flavonoids from Nicandra physaloides and their immune activities
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Abstract: Objective To investigate the flavonoids from the fruits of Nicandra physaloides and clarify the immune activities of the
isolated compounds. Methods The separations and purifications were taken by silica gel and ODS chromatogram columns as well as
preparative HPLC, and the structural identification based on physicochemical property, *H-NMR, and 3C-NMR as well as HR-MS data.
And the immune activities were evaluated by mice splenic lymphocyte proliferation model induced by LPS. Results Thirteen compounds
were obtained from the butanol fraction of the 70% ethanol extract of N. physaloides fruits, which were identified as 3"-hydroxy-puerarin
(1), puerarin-6"-O-glucoside (2), daidzein 8-C-[a-D-apiofranosyl-(1—6)]-B-D-glucopyranoside (3), puerarin (4), 3"-methoxyl-puerarin
(5), chrysin 6-C-a-L-arabinopyranosyl-8-C-B-D-glucopyranoside (6), oroxylin A-7-O-B-D-glucuronide methyl ester (7), daidzin (8),
baicalin (9), quercetin-3-O-B-D-galactopyranoside (10), quercetin 3-rutinoside (11), kaempferol 3-rutinoside (12), and quercetin
3-glucoside (13), respectively. The results indicated that compounds 1—3, 7, 9—10, and 12—13 could inhibit the proliferation of mice
spleen lymphocytes and 6 could promote the proliferation in the influence of mice spleen lymphocytes proliferation induced by LPS.
Conclusion Compounds 1—7 are isolated from the plants of Solanaceae for the first time, compounds 8—13 are obtained from the plants
of Nicandra Adans. firstly. And the compounds 1—3, 6, 7, 9—10, and 12—13 possibly possess the potential immune activities.

Key words: Nicandra physaloides (L.) Gaertn.; isoflavone; flavonoid glycoside; 3"-hydroxy-puerarin; puerarin; baicalin; immune
activities
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REFTNGG, M, WREGE . B R, BAEE.
IR IBRIRFEDIR, HTHERE . R,
TR RS B KE | WA RIE B DL S e,
BRI AT IO LRt SRk, W RFIR. H
ZET R R . AT RN, RRKEA
BFEbE. FIPK. BRIE. PTECSE293ER], EAMRE
B, OKHL, PUmE . R B RIR. EEE SIS
FWL SR, O6 TRER A6 A IR U AN IR
AN, HEBEPRESEE, EWIE. N TIRAR
PHRBRI T s« FHRILZ M AYIE I 1) 2
R EEA, ARSI RHMR IR R O RE S IE T
M E AL AL S O EAT I, 453 13 SR
FAEW, o R%E N 3"-hydroxy-puerarin (1),
daidzein-8-C-[B-D-glucopyranosyl-(1—6)]-B-D-gluco-
pyranoside (2). puerarin-6"-O-glucoside (3). =R
% (puerarin, 4). 3"-methoxyl-puerarin (5). 6-C-a-
L-arabinosyl-8-C-B-D-glycosylchrysin (6). oroxylin
A-7-O-B-D-glucuronide methyl ester (7). K& &
(daidzin, 8). #%-1F (baicalin, 9). quercetin-3-O-
B-D-galactopyra-noside (10). quercetin-3-rutinoside
(11 ). kaempferol-3-rutinoside (12 ) . quercetin-3-
glucoside (13). FEFESLIEEAE L, FFRE TRTHZHE
(LPS) 51 7)N B bk E 2 P G A S BV PP
1 UESHR

2695-2996 A1 4r#1 HPLC (3£ [E Waters 2 7]);
Delta 600-2487 &4 % HPLC (3E[H Waters A #]);
Sunfire Cig 4% (250 mmX 4.6 mm, 5pum, E[H
Waters A ] ); Sunfire Cg {4354 (250 mm X 19 mm,
10 um, E[E Waters A ] ); Bruker-400 5% i 4t
PG4 (4 E Bruker /2w ); Acquity Ultra
Performance LCTM 5 Bk A (4% (SE[H Waters
AFD; HEEERH ODS-AM (HZA YMC A F]D;
TLC FHREERH (Silicagel60 F254) 1 RP1g e MR 13
NEEE Merck 2~y BT AR o fral (i
Bt e A IR A W] D ELx 800 MEFRAL (3£
BioTek 2 #]); BT 255 ¥4 K-F (fl[EH
Sartorius A ); 1501 B "k R (EHE
Thermo A w]); HaA4MLE (BUIMDUZEF L) TR
BIARAT):; RPMI 1640 (3[H Corning A #);
10 000 U/mL FH & =/ 8% %= (3£ Corning A7) );
Hanks’~F-# &5 7% % ( Biotopped 24 &) ); DMSO(Sigma
/A#));  lipopolsaccharide (Biosharp A ); MEMEH
(MTT, Biotopped 2 7]); EEfgHLZER (LS

150423, KigRGZM ARG A7 D; 96 FLk (3£
Corning A &) )

BALB/c /M, MERERSF, 18~20g, HHEEIL
R 2 KB s i b0 SRt sShvr T iE 5
SYXK () 2016004.

R 2K R T RV B2 25 K% 25 A
Do, 228 BT H R 25 K 5 24 2 B 24 R A 200t = 5%
Bl % A AHR IR K R MR BL 2% Nicandra
Physaloides (L.) Gaertn. ¥ 5. J& 8 9 45 A&
(2014007) {747 T BIRITH R 2 KSR 2L F =
2 REESSE

TR R I 2R R (30 kg) H 70% L1
[FIAAREL 3 ¥k, FEIK 2.5 h, K RIIEF, 54EEL
Y1 2.99 kg. RIS KIERIE], WU AL,
TSR LG KRR T REASHL . 1R T B4 (100 @)
ZIEARER i, — & be-HEE RS (100 @ 1—
0:1) BREEVEME, 75313 ANEksr, Bl Fr I~XIll,
Fr. VIl 3 IEARE G AR 40 55, 73 9 M4y, H
Hiii s 8 4 HPLC 43 & RIA34L-547 7(10 mg) . Fr. X
S IEMRERAE (L, 3 10 My, Hrbiisr 3
% HPLC 73 B EIf L& 9 (13 mg). i 6 &l
S ODS #1532 8 /N 7 Fr. 1~8, HH Fr. 6
Br i 25 S RISk &4 8(9 mg), H A BRI 4 HPLC
BEY 5 (12mg) F110 (10 mg). Fr. XI £ 1E
AEREIR A (Bl , 43 12 Mg HRiii e 8 £9d ODS
KA iEE 3 9 N Fr. 1~9, Fr. 8 &3 HPLC 4
LA 1 (10mg). 4 (11 mg). 12 (8 mg) Al
13 (12 m@). Fr. XII &3 IEARER R (i, 3 15
MRy Wisr 12 45L ODS iy B3] 17 A
o Fr. 1~17, Fr. 11 &3 HPLC BB 0EY) 2
(9mg), Fr. 13 &id HPLC 7 B3 4LA4) 6(16 mg),
Fr. 14 223 HPLC 73 3134664 11 (11 mg), Fr. 15
2854 HPLC 7 E3&4 3 (17 mg)-

3 HHMEE

w&EW 1. AERHRAR (B, 7 71FXA
C21H20010, ESI-MS m/z: 433.117 1 [M+H]+o 1H-
NMR (400 MHz, CDs;0D) §: 8.13 (1H, s, H-2), 8.03
(1H, d, J = 8.8 Hz, H-5), 6.97 (1H, d, J = 8.8 Hz,
H-6), 7.01 (1H, d, J = 1.8 Hz, H-2"), 6.82 (1H, dd, J =
1.8, 8.2 Hz, H-5'), 6.80 (1H, d, J = 8.2 Hz, H-6"), 5.09
(1H, d, J = 9.9 Hz, H-1"); BC-NMR (100 MHz,
CDs0D) §: 154.5 (C-2), 125.6 (C-3), 178.3 (C-4),
128.1 (C-5), 116.5 (C-6), 163.0 (C-7), 113.1 (C-8),
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158.0 (C-9), 118.5 (C-10), 124.7 (C-1"), 116.4 (C-2"),
146.7 (C-3'), 146.2 (C-4"), 117.5 (C-5"), 121.7 (C-6),
75.6 (C-1"), 73.0 (C-2"), 80.0 (C-3"), 71.7 (C-4"),
82.8 (C-5"), 62.8 (C-6"). LA L%udis 5 CiikikiEbIs
A5, WA 1 4 3"-hydroxy-puerarin.

&Y 2. AEBMAR (WED, 1A
Ca7H30014, ESI-MS m/z: 579.172 3 [M+H]*. H-
NMR (400 MHz, CDsOD) 4: 8.15 (1H, s, H-2), 8.03
(1H, d, J = 8.8 Hz, H-5), 6.96 (1H, d, J = 8.8 Hz,
H-6), 7.36 (2H, d, J = 8.4 Hz, H-2', 6'), 6.84 (2H, d,
J =8.4 Hz, H-3', 5"), 5.09 (1H, d, J = 9.9 Hz, H-1"),
4.25 (1H, d, J = 7.4 Hz, H-1""); ¥C-NMR (100 MHz,
CDs;0OD) ¢: 154.5 (C-2), 125.6 (C-3), 178.3 (C-4),
128.2 (C-5), 116.3 (C-6), 163.0 (C-7), 112.8 (C-8),
158.7 (C-9), 118.5 (C-10), 124.2 (C-1'), 131.4 (C-2),
116.3 (C-3"), 158.7 (C-4"), 116.3 (C-5'), 131.4 (C-6"),
75.8 (C-1"), 73.0 (C-2"), 79.7 (C-3"), 71.5 (C-4"),
81.5 (C-5"), 66.9 (C-6"), 105.3 (C-1'"), 78.0 (C-2'),
77.7 (C-3"), 71.1 (C-4""), 74.8 (C-5""), 62.8 (C-6"").
DA S sCik s P R — 8, M et &Y 2
& puerarin-6"-O-glucoside..

wEm 3: AEEHAK (BB, 751N
CoH29013, ESI-MS m/z: 549.158 8 [M+H]+o
'H-NMR (400 MHz, CD30D) ¢: 8.15 (1H, s, H-2),
8.02 (1H, d, J = 8.8 Hz, H-5), 6.96 (1H, d, J = 8.8 Hz,
H-6), 7.35 (2H, d, J = 8.5 Hz, H-2', 6"), 6.83 (2H, d,
J =85 Hz, H-3', 5), 5.09 (1H, d, J = 9.9 Hz, H-1"),
4.24 (1H, d, J = 7.5 Hz, H-1""); ¥C-NMR (100 MHz,
CDs;0D) ¢: 1545 (C-2), 125.5 (C-3), 178.3 (C-4),
128.1 (C-5), 116.3 (C-6), 163.0 (C-7), 112.9 (C-8),
158.0 (C-9), 118.5 (C-10), 124.2 (C-1"), 131.4 (C-2)),
116.3 (C-3"), 158.6 (C-4"), 116.3 (C-5'), 131.4 (C-6"),
75.8 (C-1"), 73.2 (C-2"), 79.8 (C-3"), 71.5 (C-4"),
81.4 (C-5"), 68.9 (C-6"), 111.0 (C-1""), 78.0 (C-2"),
80.5 (C-3'"), 75.0 (C-4'), 65.6 (C-5"). LA F¥dES
SCHRHR BT A — B, W e a4 3 4 67-0-0-D-
apiofranosylpuerarin.

WEY 4. AERKHAR (P, 71 H
Ca1H2009, ESI-MS m/z: 417.121 3 [M+H]*. *H-NMR
(400 MHz, CD3;0D) ¢: 8.17 (1H, s, H-2), 8.03 (1H, d,
J = 8.8 Hz, H-5), 6.97 (1H, d, J = 8.8 Hz, H-6), 7.36
(2H, d, J = 8.4 Hz, H-2', 6), 6.83 (2H, d, J = 8.4 Hz,
H-3', 5", 5.09 (1H, d, J = 9.8 Hz, H-1"); ®C-NMR

(100 MHz, CD3;0D) ¢: 1545 (C-2), 125.6 (C-3),
178.3 (C-4), 128.1 (C-5), 116.5 (C-6), 163.0 (C-7),
113.2 (C-8), 158.0 (C-9), 118.5 (C-10), 124.2 (C-1),
116.3 (C-2'), 131.4 (C-3'), 158.6 (C-4"), 131.4 (C-5"),
116.3 (C-6'), 75.7 (C-1"), 73.0 (C-2"), 80.0 (C-3"),
71.7 (C-4"), 82.8 (C-5"), 62.8 (C-6"). LA ¥ 5
IRFOEBIE A5, e A 4 NEREK.
& 5. AERHA (HEE, 7018
CaH2010, ESI-MS m/z: 447.126 8 [M+H]*.
'H-NMR (400 MHz, CDs;OD) 6: 8.18 (1H, s, H-2),
8.02 (1H, d, J = 8.8 Hz, H-5), 6.96 (1H, d, J = 8.8 Hz,
H-6), 7.14 (1H, d, J = 1.8 Hz, H-2"), 6.93 (1H, dd, J =
1.8, 8.0 Hz, H-5'), 6.80 (1H, d, J = 8.2 Hz, H-6"), 5.09
(1H, d, J = 9.9 Hz, H-1"); C-NMR (100 MHz,
CD;0D) §: 154.7 (C-2), 125.5 (C-3), 178.2 (C-4),
128.1 (C-5), 116.2 (C-6), 163.0 (C-7), 113.2 (C-8),
158.0 (C-9), 118.5 (C-10), 124.7 (C-1"), 116.2 (C-2),
148.7 (C-3"), 147.8 (C-4'), 114.0 (C-5'), 122.8 (C-6"),
75.7 (C-1"), 73.0 (C-2"), 80.0 (C-3"), 71.7 (C-4"),
82.8 (C-5"), 62.8 (C-6"). LA L %udis 5 Tk kiEI%
A—5, HEENEY 5 N 3"-methoxyl-puerarin.
& 6: AERMA (HED, 441 A
CaH23010, ESI-MS m/z: 447.130 2 [M+H]*.
'H-NMR (400 MHz, CD3;0D) 6: 6.69 (1H, s, H-2),
6.96 (2H, m, H-2', 6), 8.04 (2H, m, H-3, 5');
13C-NMR (100 MHz, CDs;0D) ¢: 163.6 (C-2), 105.7
(C-3), 184.2 (C-4), 160.2 (C-5), 1085 (C-6), 163.2
(C-7), 105.9 (C-8), 157.5 (C-9), 105.9 (C-10), 133.2
(C-1"), 130.2 (C-2"), 1282 (C-3'), 132.5 (C-4"), 128.2
(C-5), 1302 (C-6"), 76.5 (C-1"), 75.2 (C-2"), 72.0
(C-3"), 71.3 (C-4"), 704 (C-5"), 75.0 (C-1""), 73.2
(C-2), 80.2 (C-3"), 72.4 (C-4"), 82.9 (C-5"), 63.1
(C-6"). LA EEE S sCitaa R A —2, M E
£ 6 4 6-C-a-L-arabinosyl-8-C-B-D-glycosylchrysin.
e 7 AR (BED, 212N
C2H22011, ESI-MS m/z: 475.124 7 [M+H]*. *H-NMR
(400 MHz, CD30D) 6: 6.81 (1H, s, H-3), 6.61 (1H, s,
H-8), 5.21 (1H, d, J = 7.0 Hz, H-1"); '*C-NMR (100
MHz, CD30D) §: 166.0 (C-2), 106.2 (C-3), 184.3
(C-4), 151.1 (C-5), 132.4 (C-6), 158.1 (C-7), 100.3
(C-8), 157.6 (C-9), 107.3 (C-10), 131.3 (C-1'), 127.6
(C-21, 130.3 (C-3"), 133.4 (C-4'), 130.3 (C-5'), 127.6
(C-6", 101.8 (C-1"), 74.5 (C-2"), 77.2 (C-3"), 72.8
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(C-4"), 76.8 (C-5"), 170.8 (C-6"), 62.5 (6"-OCHL),
53.0 (7-OCHs). LA F%d 5 SCikfios MR A — 2,
S E LA T O oroxyling A-7-O-B-D-glucuronide
methyl ester.

&Y 8: MNERMA (HEED, 751108
C21H2009, ESI-MS m/z: 417.115 9 [M+H]*. *H-NMR
(400 MHz, CD30OD) ¢: 8.21 (1H, s, H-2), 8.15 (1H, d,
J =85 Hz, H-5), 7.21 (1H, dd, J = 2.2, 8.5 Hz, H-6),
7.24 (1H, d, J = 2.2 Hz, H-8), 7.38 (2H, d, J = 7.8 Hz,
H-2", 6'), 6.86 (2H, d, J = 7.8 Hz, H-3', 5'), 5.10 (1H,
d, J=7.8 Hz, H-1"); *C-NMR (100 MHz, CDs0D) ¢:
155.1 (C-2), 126.2 (C-3), 178.2 (C-4), 128.3 (C-5),
117.1 (C-6), 163.5 (C-7), 105.1 (C-8), 158.7 (C-9),
120.2 (C-10), 124.1 (C-1"), 131.4 (C-2'), 116.3 (C-3),
159.2 (C-4"), 116.3 (C-5'), 131.4 (C-6'), 101.8 (C-1"),
78.4 (C-2"), 71.8 (C-3"), 74.7 (C-4"), 71.2 (C-5"),
62.4 (C-6"). LA LH#E 5 Ciiig B A —5, %
YKENAEY 8 MK G .

wEW 9: ANERKHK (HEE, 54718
CH18011, ESI-MS m/z: 447.091 7 [M+H]*. *H-NMR
(400 MHz, CD;0D) §: 6.95 (1H, s, H-3), 6.95 (1H, s,
H-8), 7.55 (3H, m, H-3', 4', 5"), 7.97 (2H, d, J = 7.4 Hz,
H-2',6'), 5.20 (1H, d, J = 7.4 Hz, H-1"); “C-NMR (100
MHz, CD30D) 6: 166.2 (C-2), 105.7 (C-3), 184.5 (C-4),
151.4 (C-5), 132.1 (C-6), 152.6 (C-7), 95.7 (C-8), 148.2
(C-9), 107.9 (C-10), 132.6 (C-1), 127.5 (C-2'), 130.2
(C-3"), 133.1 (C-4"), 130.2 (C-5'), 127.5 (C-6"), 102.2
(C-17), 744 (C-2"), 768 (C-3"), 72.9 (C-4"), 76.7
(C-5"), 1709 (C-6"). LA EXdE 5 ki teE A —
M, MEEEMEY 9 NFET,

&Y 10: NERWMAR (FED, 47 1XA
C2H20012, ESI-MS m/z: 465.105 1 [M+H]*. *H-NMR
(400 MHz, CD;0D) §: 6.18 (1H, d, J = 2.0 Hz, H-6),
6.36 (1H, d, J = 2.0 Hz, H-8), 7.84 (1H, d, J = 2.1 Hz,
H-2'), 6.89 (1H, d, J = 8.4 Hz, H-5'), 7.57 (1H, dd, J =
2.1, 84 Hz, H-6), 522 (1H, d, J = 7.5 Hz, H-1");
BBC-NMR (100 MHz, CDs;0D) ¢: 157.3 (C-2), 134.3
(C-3), 178.0 (C-4), 161.4 (C-5), 98.4 (C-6), 164.5
(C-7), 93.2 (C-8), 156.9 (C-9), 104.2 (C-10), 121.4
(C-1%), 114.6 (C-2'), 144.3 (C-3'), 148.4 (C-4"), 116.3
(C-5%, 121.4 (C-6'), 104.1 (C-1"), 71.7 (C-2"), 73.6
(C-3"), 68.5 (C-4"), 75.7 (C-5"), 60.4 (C-6"). LA L%k
W5 SRR TE M AR — 5, M A 10 A

quercetin-3-O-B-D-galactopyranoside .

&y 1. AEmHAKR (HEE, 21N
Ca7H30016, ESI-MS m/z: 611.159 7 [M+H]*. *H-NMR
(400 MHz, CDs;0D) &: 6.19 (1H, d, J = 2.0 Hz, H-6),
6.37 (1H, d, J = 2.0 Hz, H-8), 7.66 (1H, d, J = 1.9 Hz,
H-2", 6.87 (1H, d, J = 8.4 Hz, H-5"), 7.62 (1H, dd, J =
1.9, 84 Hz, H-6"), 5.09 (1H, d, J = 7.4 Hz, H-1");
BC-NMR (100 MHz, CDs0OD) §: 1585 (C-2), 135.7
(C-3), 179.4 (C-4), 162.9 (C-5), 100.0 (C-6), 166.0
(C-7), 949 (C-8), 159.3 (C-9), 105.6 (C-10), 123.1
(C-1"), 117.8 (C-2), 145.8 (C-3'), 149.8 (C-4"), 116.1
(C-5"), 123.6 (C-6'), 104.8 (C-1"), 75.8 (C-2"), 78.2
(C-3"), 714 (C-4"), 772 (C-5"), 68.6 (C-6"), 102.4
(C-1"), 72.1 (C-2"), 72.3 (C-3""), 74.0 (C-4"), 69.7
(C-5""), 17.9 (C-6"")o LA_E%¥s 5 S fik i 58 15 A
—5, #EEIEY) 11 A quercetin 3-rutinoside.

WwaEY 12: AEmAR (HEE, 213 A
C27H30015, ESI-MS m/z; 595.167 4 [M+H]+o 1H-NMR
(400 MHz, CD30D) ¢: 6.20 (1H, d, J = 2.0 Hz, H-6),
6.40 (1H, d, J = 2.0 Hz, H-8), 8.06 (2H, d, J = 8.8 Hz,
H-2', 6"), 6.87 (2H, d, J = 8.8 Hz, H-3', 5"), 5.12 (1H,
d, J=7.4 Hz, H-1"); 3C-NMR (100 MHz, CD;0D) 6:
161.5 (C-2), 135.5 (C-3), 179.4 (C-4), 163.0 (C-5),
100.0 (C-6), 166.2 (C-7), 95.0 (C-8), 158.6 (C-9),
105.6 (C-10), 122.8 (C-1'), 132.4 (C-2), 116.2 (C-3'),
159.4 (C-4'), 116.2 (C-5'), 132.4 (C-6'), 104.6 (C-1"),
75.8 (C-2"), 78.1 (C-3"), 71.5 (C-4"), 77.2 (C-5"),
68.6 (C-6"), 102.4 (C-1""), 72.1 (C-2'"), 72.3 (C-3""),
73.9 (C-4'), 69.7 (C-5'"), 17.9 (C-6"). VI L-¥HES
SRR E MR AR — B, M EEY 12
kaempferol 3-rutinoside.

WEW 13: ANERHAR (HEE, 7573108
C21H20012, ESI-MS m/z; 465.102 5 [M+H]+o 1H-NMR
(400 MHz, CDs0D) ¢: 6.18 (1H, d, J = 2.0 Hz, H-6),
6.37 (1H, d, J = 2.0 Hz, H-8), 7.70 (1H, d, J = 2.1 Hz,
H-2'), 6.86 (1H, d, J = 8.4 Hz, H-5), 7.56 (1H, dd, J =
2.1, 8.4 Hz, H-6'), 5.24 (1H, d, J = 7.5 Hz, H-1");
3C-NMR (100 MHz, CD;OD) ¢: 158.4 (C-2), 135.6
(C-3), 179.5 (C-4), 163.0 (C-5), 99.9 (C-6), 166.0
(C-7), 94.8 (C-8), 159.0 (C-9), 105.7 (C-10), 123.2
(C-17, 116.0 (C-2'), 149.9 (C-3), 154.9 (C-4"), 117.6
(C-5'), 123.1 (C-6'), 104.4 (C-1"), 75.7 (C-2"), 78.1
(C-3"), 71.2 (C-4"), 78.4 (C-5"), 62.6 (C-6"). LL I-%k
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guercetin 3-glucoside.
4 REEMITMN

Z IR SCRR VRO 224 5 1~ 13 5t LPS il
(1) /)N BRI bK E 24 PR B i ) 5 . EfiE R BALBY/C /)
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B 261 T ECH N BB, I RPMI 1640 A5 4585 9%
Fepbie 2 WG BT — IR MEFIL A, 8 AT 4 5
PRESZHA, RIFEE A R [ 20 A 200 H i,
LR B 4 255 5 5X 108 AMmL,  II A 96 L
B, 4340 100 uL. FEHI 50 pL (¥ LPS (80 pg/mL),
BJEr oA 25, 50, 100, 200. 400 pg/mL HILE
Y. ¥ 96 FLIE T 37 'C. 5% CO W5 7-f, 4L
K:3% 48 h J5, FRLINN 20 pL 5 mg/mL MTT 59
GEEEFE Ah G, BT G, BN DMSO ¥
W 150 pL, EIES1, 10 min J5TEEbRY 570 nm &b
MsEAERE (A {H, P15 1Cso fH, W3 1.
#z1 HEW1~13 3 LPS iES /)RR AIETERI2 N

Table 1 Effects of compounds 1—13 on mice splenocytes
proliferation induced by LPS

1Cso/ 1Cs0/
A A
I B I B
1 31.8 8 —
2 109.8 9 27.7
3 96.5 10 37.6
4 — 11 —
5 — 12 28.2
6 -82.3 13 39.9
7 15.5

“—7 TR /N BRI LA i A

“

—” indicated promoting mice splenocytes proliferation

SEOGAE R, AW 1~3. 7. 9. 10, 12
AT 13 X6h/IN BRI ES A e A SR VE R, LB 6
o 0N BRI bR EL A A i i EL A R AR A, T A A

Wi HEAE AN
5 &g

RRIGIRR T IR R P E R 2o, JF
HMH LPS 555 (0 /) 5l I bk 2 4 1 A Y 1A 1
XA GV g . DL ESRIRZE R, R B
TR 3% 1) 24 R ot B Rt R gk — B T KR X — 25 H
BEURARAL T SO0 BN R 2 AR
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