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TEARUKZ R IAT RGNy B4tk RANEZHE (lipopolysaccharide, LPS) 1551 RAW 264.7 EWE4H L - 4 ik K 1 [
i/ %-6 (interleukin-6, IL-6) MRIEAIEFR, WM SWEDHIPIRIENE: RAXN CHE LN (paracetamol, APAP) 5%
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D-MLWA A (D). W AER, &Y 1b X IL-6 MG BRI 1b&4 1. 1a. 1b. 2. 8 AT[#{K APAP 5%
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Chemical constituents of Gentiana macrophylla and their anti-inflammatory and
hepatoprotective activities
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Abstract: Objective To investigate the chemical compositions and anti-inflammatory and hepatoprotective activities of the dried
root of Qinjiao (Gentiana macrophylla). Methods Sequential chromatographic methods were employed to systematically separated
the compounds of the butanol and water extracts of G. macrophylla. The anti-inflammatory activity of the compounds was evaluated
by measuring the expression of interleukin-6 (IL-6), an inflammatory cytokine, in lipopolysaccharide (LPS)-induced RAW 264.7
macrophage cells. The hepatoprotective activity of the compounds was assessed using an acetaminophen (APAP)-induced liver cell
(LO2) damage model. Results Eleven compounds were successfully isolated from the 70% ethanol extract of G. macrophylla. and
identified as (+) cajachromane D (1a), (—) cajachromane D (1b), gentiananoside A (2), 3'-O-B-D-glucopyranosyl-gentiopicroside (3),
chinshanol A (4), 8-hydroxy-lariciresinol-4"-O-B-D-glucopyranoside (5), berchemol (6), 6-demethoxycapillarisin (7), 1-(B-D-
ribofuranosyl)-1H-1,2,4-triazole (8), uridine (9), p-D-glucopyranosyl benzoic acid ester (10), and 2-phenylethyl-B-D-glucopyranoside

(11). Research into the capabilities demonstrated that compound 1b exerted a remarkable suppression effect on the secretion of IL-6,
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while compounds 1, 1a, 1b, 2 and 8 suppressed ALT and AST levels in LO2 cells damage induced by APAP. Conclusion Compounds

1a and 1b were identified as novel enantiomers of 2H-benzopyran derivatives, compounds 2—3 are iridoid terpenoids, while

compounds 4—6 are lignans, along with flavonoids and phenolic derivatives. While compound 9 was initially isolated from G.

macrophylla for the first time, compounds 4—35, 8, and 10 were isolated from the genus Gentiana for the first time. Notably, several

of these compounds exhibited promising anti-inflammatory and hepatoprotective potential.

Key words: Gentiana macrophylla Pall.; anti-inflammatory; hepatoprotective activity; (+)-cajachromane D; (—)-cajachromane D; 8-

hydroxy-lariciresinol-4'"-O-B-D-glucopyranoside; B-D-glucopyranosyl benzoic acid ester
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ik R £F ( 8-hydroxy-lariciresinol-4'-O-B-D-gluco-
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Fig. 1 Structures of compounds 1—11
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LPS) '3/ RAW264.7 W4 fd (1 41 il /- % -6
(interleukin 6, TL-6) IR AEBACHIHNHIEH
WA 1. 1a. 1b. 2 A1 8 HREFFIRNT LR SEB)
(paracetamol, APAP) 53 LO2 4 N & R
Z M (alanine transaminase, ALT) FlIRA R
(aspartate aminotransferase, AST) /K*F-. AHH5¢T
J97 FUR i PR N FH & (47 o B At AR B8 A
1 UHFESHH

Autopol-VI JE ¥ (BiE-RAA, £HE);
Shimadzu UV2401PC(Shimadzu /A ], HZ); Bruker
VERTEX 70 (Bruker A #], #&[E); Agilent UPLC/Q-
TOF Jiifix C(ffe, EEMEFT/KFE); Bruker
AVANCE 11 HD 600 A4 FZHIFLIRIX (Bruker 2
A, ffED; Agilent 1260 Infinity 1] £ 0H 0 i
1 (Agilent A 7], 3[E); Agilent Eclipse XDB-C18
(250 mm X 9.4 mm, 5 pm, FE[EH Agilent AF]);
CHIRALPAK TH F#E (250 mmX 4.6 mm, 3 pm,
RS F ARG R A F]); Sephadex LH-20
(75~100 pum;, Mistsubishi F PR A ); RP-Cis L (R
A AFD; HEERERR (200~300 H, MELK
R RA PR ATF]D); HSGFass iERAR IR GTLARER
TFRAMATD: B 10%ER- LR R G T
b 2R FEEA AT (R RRE AR AR .

LO2 4iffatk (PE A ar RH A PR A 7D
RAW264.7 4tk (b5 DLgh 81 AE YR B 7
B 4 kg E A IR & 8 Ccell counting kit-8,
CCK-8, g EEMRHAAIRATD; IL-6 6l
(RN = JEAMHARAIRAF]D; ALT AST 515 (75
SRRV IR FHT); DMEM KiFR%E. fRZF IS
(BLEa%1 Bioind A F]D; 96 FLEGFRR (F3pNEHER
MEHEIRATD; BB (Bt Tecan); LPS
(IR RE R GRS AR A, Big, #t5
SMBO00704); N-Z.Bt -t R (N-acetylcysteine; NAC,
FigR BEEVRHAR AT, #it5 absd4070183-
100g); HhFEAKFS (dexamethasone, DXM, KIEFECH
YHAGIRAT, iS5 MB1434); APAP CHEAE Y
A EWTITRE, 65 100018-201610)

ZI0T 2020 0 H BT 5T, Hs
B R 2 KA T e 25 58 v e IR e IH 8 A
Z= JL G. macrophylla Pall. 1]+ W, B K
(GM2020A) 1T = B 245 K2 R 25 o ik
TG R M

2 FHE
21 EEBSENE

LTI 5.6 kg, #iF Gk 2 505 5 LA 70%
AR 3 K, WIEL 13 01, &K 48 h, JE
o, GIRREGK, SRR TR, MREBIRILS
B2 E 658 go TRIUER/K B, KU A i
BEIR OB IE T RESZEE 3 IR, IRYa RISCS AEHGH,
RAG 4 NRIRE . AERRS (107 ) BER B
oy (56 g IETHREN D (68 g) KKihsr (91 g).

HBUE TEEER /IR E 68 g, LA 10 fHhE M kAT
RERCAE I, & HBE-HEE (100 0 1~0 1 1) B
Belbt, 43 BOBUAE G Ve RS 2 4 N4 Fro 1(2.5
g). Fr.2 (9.6¢g). Fr.3 (375mg). Fr.4 (2.3 g).
FFr. 1 (25 ) KHEM-HEE (40 0 1D AR
TEBEML BT, A B RO BB B
AEEHEEY 1 (18.8 mg, ®rR=7.5 min, 30%
fZ, 3.0 mL/min). 11 (3 mg, ®=9.0 min, 30%H
fig, 3.0 mL/min). ZMAHCSCERRE D, FIH
CHIRALPAK IH FHAEXML & 1G58 73 &, 6.7 mg)
#47 HPLC FH4 3 (ECki-FHEE 50 @ 50, 20
uL, 1.5mL/min), AFXWREMA (1a, 1.8 mg,
fk=S5min; 1b, 1.6mg, R=6min). 4> Fr.2 (9.6
g) LRI EE, FOi-FEE (20 1 D B, 53]
W4y Fr. 2.1 (1.72 g)+ Fr. 2.1 (250 mg) A Fr. 2.3
(146 @) Fr.2.1 (1.72 @) SGARERKE I, SEA)i-
HEE (20 0 1) B, 5% Sephadex LH-20 (HIfE)
aifh, B2 EY 2 (48mg). Fr.2.2 (250mg) &
Sephadex LH-20 (H) 4ift, 1524LE4) 8 (7Tmg)
A9 (6mg). Fr.2.3 (1.46g) LRERAGRE, HAE
fii-HEE (351 1) Yeflil, P4 Sephadex LH-20 (H!
B Bk, Zoad & m Ao A gt (=
13.0min, 20%FEE, 3.0mL/min), H4L&4) 10 (2
mg). 4% Fr.3 (375 mg) &A1 M k-BE R 4B (10 :
D &5-HEE (50 0 D BERAEEIE R T e, 1510
&4 3mg) M6 (10mg). Fr.4 (23g) LRER
FEfaat, S45-HEE (300 0 1~100 : 1) ¥Eeli, &3
J& i CUA T -BE TR .G (5 0 1) RERRH: (i e it ,
3214y Fr.4.1 (621 mg) F1Fr. 4.2 (382mg); Hr,
Fr. 4.2 Jej54 RP-Cig £, FIEE-7K (20 : 80~100 :
0) ¥eMi Ll Sephadex LH-20 #EAT 44k (FHED),
BEEY 7 (20 mg).

BUKARE (91 g), LA 10 fEFE R R AR
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JRedeht, ik bAE, S-FEE (150D fERE A
Ve, 3 Fr.5 (56 g). Fr. 5 24 RP-Cis A, FIEE-/K (5 ¢
95~100 : 0) ¥EMi, 75 Fr.5.1 (63¢g) FflFr.52 (9.8
2): Fr. 5.1 St (i, S05-HF (10 2 1~0 : 100D
Veli, HEMLEY S (22mg). Fr. 5.2 4 RP-Cisk,

FIEE-/K (0 100~100 : 0) ¥Efi, FRLmERF: A,
FU-HEE (50D ARSI EY 3 (17 mg).

2.2 IATEMEITEMN

221 KL SIS RAW264.7 U0 FE R K
F CCK-8 EGMIAL &4 1. 1a. 1b. 3. 4 F1 6 Xf
RAW264.7 /N R E A0 A S 77 520 K 4i g A 1X
10° AN/mL (% T 96 FLARH I E K. WESZ
4 (5. 10, 20. 40. 80 umol/L L&) FIEH 4
(& 10%[64- M35 DMEM 5e4i5ii), BT
37 CH& 5% CO, Mfps =M% 24 h J5, A
10 pL CCK-8 ¥5 779, W& 1.5 h, T 450 nm K
NI TR BB RBOGREE (A A, R IGE S T .
222 PARLA IR RAW264.7 AL 25E R T
IL-6 KIAMIRZM B HUAE K1) RAW264.7 21 DL
1 X103 AN /mL [ B BT 96 FLAR 35 % 24 he K
P “2.2.17 TUZHBEIE 71 45 A0k S TR A&
MR ZGIRPE . WEXTIRAL, AL, SOG4 PH
PEZGLH 5 S T AR E (204 40 80 umol/L) (1)
b &WAT 0.1 umol/L DXM. BRXfIELH4N, R I5%5
F 0.1 pg/mL &) LPS, H7E0EH 24 h, WELH
il E3EW . E RAW264.7 diffirh IL-6 KR IEK
-, DUHCSRIFAN HAT 205 M

2.3 {RBFIEMETEMN

231 HARLEYI LO2 A Bk
REFE B LO2 40, DAL 100 uL (295X 1044
YRR, HERRT 96 FLERH, 7E 37 CH 5% CO Mk
TEFEAET R SR 24 h WENBAH (5 10%H54:
MIHELA 1% 0 E H R AR R 1) 1640 TR
FIARESE (5. 104 20+ 40. 80 pmol/L) [HIZ52454H.
&Y 1~11); 5537 24h J5, &L 10 uLCCK-
8 TAEM, W& 1.5h, RHEWKEIRAE 450 nm ik
R A {8, AT RS AP LO2 I s 1 .
2.3.2  HRALEWINT LO2 4Rt ALT 5 AST /KF
PRYE B EXECE KN LO2 MiuiEfiE 96 L
B, 1537 24 he AR ARG APINT LO2 1M BEEAS
s SR SRR A S R 2R . B BN
MR, BRI, REIREE (204 40, 80 umol/L) fHifk

EYIHFATEZE4 (NAC, 0.25 mmol/L), SZIGZLAI
P25 S5 N3 4575 APAP (10 mmol/L), 24 h J&
Wede A pf s, THREFLINA 10 pLCCK-8 371, HiF
H L.5h, KNSH 4 E, IHHARAEE, DU
FAREL AN APAP 55 LO2 4HR 4545 152 .

FRHE LR o IR, 0 16 HH A R A7 3% 56 v R S B 28
HE PRSI 3 K, il H i EiEH ALT
AUAST 7KF, AL &AL S B ORI 1 o

MG FT=A w/4

IIAATE R = (A ws— A wm)/(A e — A )

24 ECD EFIHEMNZFITESH

R 57 #5871 (MMFF) %} Spartan 14 i
ITHENA R R . BifE, KM IEFPCM A8, 7EH
g B3LYP/6-31G (d) 7KL, FIF Gaussion 09 %k
PEST B IR 25 S PR T S% MM gt ir it . 76
B3LYP/6-311G (d,p) /KF L, EFMIATIFE S
BEATHE—5 1 ECD iH5. RABRZE 2 40 A vt 5
& ECD 4R iEAT AL, 4R & M RAEL I IE
JEBIRZE S E TR, RN 03 eV 1)
SpecDis 1.70.1 ¥ A2 ECD #i4k.

K HH GraphPad Prism 34 FH T4 i 256 22 & A
Giit o tre RNIEMERIE L x+s Rom. EH
Student’s ¢ #50XT Gr it 2% 3 M T VP
3 &R
31 HHEE

EY 1: BETLEMHA. HR-ESI-MS m/z:
267.087 9 [M—H]~ (IF5{H 267.087 4), 3TN
Ci3Hi606: ZLAMNGIE TR 1ZAL &I S5 P AFEAE R
B (3371 em ™). BRIE (1622em™) FIRFAEIR IS %
'H-NMR 3 E7RA 2 NI 5 8 07 1 B S 5 5
o1 6.37 (1H,s) F17.81(1H,s); 1 NHEILH TFHH
V(55 on3.79 (3H, s); 1 X {8 L i 1 1) PRI (5 5
oul.19 (3H,s) 1 1.44 (3H,s); 1 XHHHEABEGHIR T
XA S on 3.49 (d, J=8.2 Hz, IH)F oy 4.43 (d, J=
8.3 Hz, 1H). C-NMR il DEPT ¥l (£ 1) &
NE 1BAHES, B 6 M (6 176.3, 160.3,
156.4, 120.8, 117.3, 80.4). 4 MNRHIERK (6c 132.2,
100.7, 77.1, 69.8) LK 3 ANHIIEGR (6c 56.2, 27.1,
19.5). o 1 6 FERR . 55 IRRRAN 1 X8 SN
2,2- HBEIR I A AL SRR S,
PRI S 1 T S5 LI 2.

WEY 1 WPEEEHE S cajachromane AHE R
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#z1 L&YW 1 H 'TH-NMR F1 BC-NMR #E (500/125
MHz, CD:;0D)
Table1 'H-NMR and *C-NMR data of compound 1
(500/125 MHz, CD;0D)

{Z3DA ou oc
2 80.4
3 3.49 (1H, d, /= 8.2 Hz) 77.1
4 4.43 (1H, d, J=8.3 Hz) 69.8
4a 117.3
7.81 (1H, s) 1322
120.8
156.4
637 (1H, s) 100.7
8a 160.3
9 1.44 3H, s) 27.1
10 1.19 3H, s) 19.5
11 176.3
OCH;3 3.79 (s, 3H) 56.2

0 OH
0 OH > OH
HO
6 42 OH /\
HO™ 11 ’ < > \
10 o <o
AN

07780 9 — HMBC > !H.'H COSY

B2 k&% 1895%5% HMBC #1 'H-'H COSY tHX%ES
Fig.2 Key HMBC and 'H-'H COSY correlations of
compound 1
FRL, ANF 2 AATEFAEY 1 R T LBE(E S,
WMz 2T 1 ME (0c176.3) (55, X5
A1 B S R AR & . COSY HEE] (& 2)
ATLAER 3| H-3 5 H-4 MEA-E BB E S, KW
WEY 1 R BRI R I Ak &
Y. 7E HMBC & EHh (] 2) Ariiggs H-5 5 C-
4, C-7. C-8a, C-11 ME-KZEMKES, H-8 5
C-6. C-4a A -ficfEM {55, -OCH; 5 C-7 4+
TELFERI DG, RAFRFLFN A LA AR T C-6 Fn
C-7. EHEERET C-2 Ml H9. H-10 5 C-2.
C-3 1) HMBC A3 AN . IEAl, 7E NOESY %
K ERfLLR I, H-3 5 H-4 fFEA-Z0nffx, £
W] H-3 1 H-4 Jii 67 T TR RE—l. E=Ta1
BN HCEGAE [o]n-4.5, HEMETTEEN 1 X3 iH ek
WEY. Nt ay 1 AR, R
HPLC FHERXMEAEY) 1 #4737, B2 BUA S
Pr1af1b (B 1), £ CD KA EE] 341 Cotton
RO U 5E AR, RBUEAIFR; LEHAE TN 1a
([a]2 +32.53) 1 1b ([0]7-60.57). 7E 200~400 nm

WK, BT ECD 15, AL44 1a F1 1b 1520 Cotton
RS2y 3 55 3R,4R-(1a) 1 Cotton RN A 3S,45-
(1b) 1 Cotton ZARAHMIA (K 3). Hik, (AP 1a
AT 1b xR o AR e N 1 Bow, FEir 4
N (H)-ZBIRHFA (-)-ZRILRF .

159 ——Exp. for (1a)

; Exp. for (1b)
104* ===-=Calcd. for 3R,4R
~~~~~~~ Calcd. for 35,48

CD (mdeg)

T T T 1
200 250 300 350 400
A/nm

3 {L&% 1a 0 1b Y ECD &
Fig. 3 ECD spectra of compounds 1a and 1b

EM 1. AELEmAR, (o +32.53 (c
0.08, MeOH, 1a), [0]7—60.57 (c, 0.06, MeOH, 1b);
UV AN (nm): 291.0 (2.46), 251.0 (3.35); IR v
(cm™):3371,2985, 1622, 1578, 1434, 1383, 1204;
'H-NMR AHI 3C-NMR ##5 . (% 1); HRESI-MS m/z
267.087 9 [M—H]" (Ci3H1606, TH5{A 267.087 4D,

a2 BEHAK, [o]y 91.85 (¢ 0.10,
MeOH), ESI-MS m/z: 395 [M+Nal]*, 7 73R HA
Ci6H20010; 'H-NMR (500 MHz,CD;0D) : 5.75 (1H,
d,J=2.0 Hz, H-3), 5.74~5.67 (1H, m, H-8), 5.41 (1H,
s, H-1), 5.35 (2H, dt, J= 18.8, 1.4 Hz, H-10), 4.98 (1H,
d,J=7.1 Hz, H-1"), 4.46~4.39 (1H, m, H-7a), 4.24~
4.18 (1H, m, H-7b), 3.87 (1H, dd, J = 12.0, 1.9 Hz, H-
6b), 3.66 (1H, dd, J=11.9, 5.2 Hz, H-6a), 3.55 (1H, d,
J=23Hz, H-3"),3.53 (1H, d, J= 1.9 Hz, H-9), 3.34~
331 (3H, m, H-2", 4, 5'); BC-NMR (125 MHz,
CD;0D) d: 163.0 (C-11), 160.5 (C-5), 132.8 (C-8),
121.3 (C-10), 120.9 (C-4), 99.0 (C-1'), 95.5 (C-1), 91.1
(C-3), 81.7 (C-2"), 79.0 (C-5"), 76.3 (C-3"), 71.2 (C-7),
70.7 (C-4"), 62.5 (C-6'), 62.3 (C-6), 45.2 (C-9). LA L
P 5 SRR E BB JE AR — B0, s e
“A gentiananoside A .

thE5Y) 3: HERA, [aly-143 (c 1.20, MeOH),
ESI-MS m/z: 517 [M—H]", 4313 C2uH30014; 'H-
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NMR (500 MHz, CD;OD) §: 7.46 (1H, s, H-3), 5.76
(1H, ddd, J=17.3, 10.5, 7.0 Hz, H-8), 5.67 (1H, d, J =
3.0 Hz, H-1), 5.65~5.60 (1H, m, H-6), 5.29~5.19
(2H, m, H-10), 5.12~5.05 (1H, m, H-7b), 5.00 (1H, dd,
J=17.6,3.6 Hz, H-7a), 4.72 (1H, d, J = 8.0 Hz, H-1"),
4.57 (1H, d, J = 7.8 Hz, H-1"), 3.95~3.82 (2H, m, H-
6'a,6"a), 3.77~3.46 (4H, m, H-2', 6'b, 2", 6"b), 3.44~
3.33 (5H, m, H-3', 5", 3", 5", 9), 3.30~3.23 (2H, m, H-
4',4"); BCNMR (125 MHz, CD;0D) §: 166.3 (C-11),
150.6 (C-3), 134.9 (C-8), 127.0 (C-5), 118.6 (C-10),
117.2 (C-6), 105.2 (C-1"), 104.9 (C-4), 99.9 (C-1"),
98.6 (C-1), 87.5 (C-3"), 78.2 (C-5"), 78.1 (C-3"), 77.8
(C-5"), 75.5 (C-2"), 73.9 (C-2"), 71.5 (C-4"), 70.9 (C-
7), 70.0 (C-4"), 62.6 (C-6"), 62.6 (C-6"), 46.6 (C-9); LA
R TE RO 5 SCRRU ORI B R A B W
HRN 3'-0-B-D-H B HEEE AR

th&Y 4: AR A, mp189~191 C, [aly +
42 (¢ 0.20, MeOH), ESI-MS m/z: 399 [M+Na]*, 43
TR N CaH207; 'H-NMR (600 MHz, CD;OD) o:
6.95 (1H, s, H-2), 6.80 (1H, s, H-2), 6.75 (1H, s, H-4),
6.75 (1H, s, H-6), 6.71 (1H, d, J="7.9 Hz, H-5), 6.65 (1H,
dd,J=8.1,2.2 Hz, H-6"), 4.06 (1H, dd, J="7.1, 7.1 Hz, H-
9b'), 3.84 (6H, d, J = 4.6 Hz, 5, 3OCH3), 3.79 (1H, d,
J =13.9 Hz, H-9), 3.62 (1H, overlapped, H-92"), 3.60
(1H, d, J=11.5 Hz, H-9a), 3.08 (1H, dd, /= 11.8, 2.9 Hz,
H-7b'), 2.47 (1H, t, J = 13.3 Hz, H-7a’), 2.60~2.57 (1H,
m, H-8"); 3BC-NMR (150 MHz, CD;0D) §: 149.0 (C-5),
148.6 (C-3"), 147.4(C-3), 145.9 (C-4"), 133.2(C-1"), 130.5
(C-1), 122.2(C-6"), 121.5 (C-6), 116.2 (C-5"), 115.6 (C-4),
113.4 (C-3),112.7 (C-2), 85.6 (C-7), 83.2 (C-8), 71.9 (C-
9, 64.4 (C-9), 56.3 (C-5), 51.8 (C-8), 35.1 (C-7"); LI E
WS 5 SRS B EE A — 07, e HoN
chinshanol A .

&9 5: KA, ESI-MS m/z: 537 [M—H],
73 ¥R CagH34012; 'H-NMR (600 MHz, CD;0D) 6:
7.12 (1H, d, J= 8.2 Hz, H-5"), 6.98 (1H, brs, H-2), 6.92
(1H, d, J = 1.9 Hz, H-2"), 6.83~6.71 (3H, m, H-5, 6,
6'), 4.89 (1H, d, J = 7.3 Hz, glc-H-1"), 4.85(1H, s, H-
7), 4.08 (1H, dd, J = 8.5, 6.6 Hz, H-9'b), 3.87 (6H, d,
J =47 Hz, 3,3'-OCH3), 3.82 (1H, d, J= 11.4 Hz, H-
9b), 3.67 (1H, dd, J = 8.5, 5.5 Hz, H-9'a), 3.63 (1H, d,
J =11.5 Hz, H-9a), 3.15 (1H, dd, J = 3.0, 3.4 Hz, H-

7'b), 2.65~2.59 (1H, m, H-8"), 2.55 (1H, dd, J = 12.0,
12.6 Hz, H-7'a); 3C-NMR (150 MHz, CD;OD) &:
150.8 (C-3"), 148.5 (C-3), 147.2 (C-4'), 146.4 (C-4),
136.8 (C-1"), 130.6 (C-1), 122.3 (C-6'), 121.4 (C-6),
118.2 (C-5"), 115.5 (C-5), 114.3 (C-2"), 112.6 (C-2),
102.9 (Gle-C-1"), 85.5 (C-7), 83.2 (C-8), 78.1 (C-5"),
77.8 (C-3"), 74.9 (C-2"), 71.8 (C-9"), 71.3 (C-4"), 64.4
(C-9), 62.5 (C-6"), 56.7 (3-OCH3), 56.3 (3'-OCH3),
51.7(C-8'),35.0 (C-7"); VA LJ e 44 5 SOk o i1
BEH A — U8, W e HON 8-FR Ak -vE A IR -
4"-O-B-D-Hi %] ML B £ o

th &Y 6: AMKAE, [a]y -9.6 (¢ 0.01,
CH3;COCHs), ESI-MS m/z: 377 [M+H]", 4 FR A
C20H2407; 1H-NI\/IR (500 MHZ, CD3OD) 0:7.00~6.63
(6H, m, H-2,2',5,5', 6,6, 4.84 (1H, s, H-7), 4.08 (1H,
dd, J= 8.5, 6.6 Hz, H-9'a), 3.86 (6H, d, /= 4.9 Hz, 3, 3"-
OCH3), 3.81 (1H, d, J = 11.4 Hz, H-9'b), 3.67 (1H, dd,
J =825, 5.6 Hz, H-9a), 3.62 (1H, d, J = 11.4 Hz, H-9b),
3.10 (1H, dd, J=13.0, 3.6 Hz, H-7"a), 2.64~2.55 (1H, m,
H-8"), 2.52~2.45 (1H, m, H-7'b); 3C-NMR (125 MHz,
CD;0D) ¢: 149.0 (C-3"), 148.6 (C-3), 147.2 (C-1"), 145.9
(C-4), 133.3 (C-4"), 130.7 (C-1), 122.3 (C-6'), 121.5 (C-
6), 116.2 (C-5"), 115.5 (C-5), 113.4 (C-2'), 112.7 (C-2),
85.6 (C-7), 83.2 (C-8), 71.9 (C-9"), 64.5 (C-9), 56.4 (3, 3"-
OCH;), 51.9 (C-8"), 35.0 (C-7"); VL bikid¥ds 5 ik
HOIE BRI A— 219, % 52 HOA berchemol

&9 7: AR, ESI-MS: m/z285 [M—H],
373N CisH1006:  'H-NMR (500 MHz, CD;0D) ¢:
7.10 (2H, d, J = 8.7 Hz, H-2, 6'), 6.89 (2H, d, J = 8.6
Hz, H-3', 5'), 6.32 (1H, d, J=2.0 Hz, H-6), 6.20 (1H, d,
J=1.8Hz, H-8),5.11 (1H, s, H-3); 3C-NMR (125 MHz,
CD;0D) 6: 185.4 (C-4), 170.2 (C-2), 165.7 (C-7), 163.2
(C-5), 157.7 (C-4"), 157.0 (C-8a), 145.2 (C-1"), 122.9 (C-
2'.6'), 117.6 (C-3',5"), 103.5 (C4a), 100.5 (C-3), 95.0 (C-
6), 87.9 (C-8); LA b iEHids 5 SRS A 3 A
—E20, W e O 6-2% H AR R R € SR

&Y 8: ARG d (HEE), ESI-MS m/z:
200 [M_H]f, /\¥ﬁ7\j C7H11N3O4; ]H-NMR (500
MHz, CD;OD) ¢: 8.32 (1H, s, H-5), 8.19 (1H, s, H-3),
5.97 (1H, d, J= 6.4 Hz, H-1"), 4.75 (1H, t, J = 6.4 Hz,
H-4'), 433 (1H, dd, J=5.1,2.7 Hz, H-3), 4.18 (1H, d,
J=2.6Hz, H-5"), 3.89 (1H, dd, J=12.5, 2.5 Hz, H-2"),
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3.75 (1H, dd, J = 12.5, 2.7 Hz, H-3"); '3C-NMR (125
MHz, CD;0D) d: 153.5 (C-3), 142.0 (C-5), 91.3 (C-1"),
88.2 (C-4"), 75.5 (C-2"), 72.7 (C-3"), 63.5 (C-5"); LA L
WS H 5 SRR IE B A — B Y, W e
A 1-(B-D-ribofuranosyl)-1/H-1,2,4-triazone »

tEY9: FAtadih (HED, ESI-MSm/z: 243
[M—H], 4T3 A CoH12N206; 'H-NMR (500 MHz,
CD;0D) d: 8.02 (1H, d, J = 8.1 Hz, H-6), 5.91 (1H, d,
J=4.7Hz, H-1"),5.71 (1H, d, J=8.1 Hz, H-5), 4.17~
4.14 (1H, m, H-2"), 4.04~3.97 (1H, m, H-3'), 3.92~
3.79 (1H, m, H-4"), 3.79~3.64 (1H, m, H-5"); 1C-
NMR (125 MHz, CD;0D) §: 166.2 (C-4), 152.5 (C-2),
142.7 (C-6), 102.6 (C-5), 90.7 (C-1"), 86.4 (C-4"), 75.7
(C-3"),71.3(C-2"), 62.3 (C-5"); LA Ly il 404 5 ik
TR I8 A AR — 3522, s e HOR PR e

&Y 10: FHEKER, ESI-MS m/z: 307 [M+
Na]"; 4 F 30N Ci3His07; 'H-NMR (600 MHz,
CD;0D) ¢: 8.0 (2H, d, J = 7.7 Hz, H-2, 6), 7.63 (1H, t,
J=6.9 Hz, H-1), 7.52~7.42 (2H, m, H-3, 4), 5.72 (1H,
d, J=7.2 Hz, H-1"), 3.85 (1H, dd, J= 12.3, 2.6 Hz, H-
6'a), 3.69 (1H, dd, J=12.3, 5.1 Hz, H-6'b), 3.54~3.37
(4H, m, H-2'~5"); 3C NMR (150 MHz, CD;0D) 4:
166.7 (C-7), 134.8 (C-4), 130.9 (C-1), 130.8 (C-2),
130.7 (C-6), 129.6 (C-3), 129.5 (C-5), 96.3 (C-1"), 79.0
(C-5"),78.1 (C-3"), 74.1 (C-2"), 71.1 (C-4"), 62.3 (C-6);
DL 5 5 SR T ) B AR — B, s
5E FLON B-D-Pbk s 7] 26 4 5 R R TR

AP 11: ORI, ESI-MS m/z: 283 [M—H]
73 ¥R CiaH2006: 'H-NMR (500 MHz, CD;0D) 6

1500 =

HitH

AAA

AAA
AAA

sk

1000 =

IL-6/(pg-mL™")

500 =

SR RERY DXM 20 40 80
AP 1 (umol- L")

##P < 0.001 vs control group; “P<0.01 *P<0.001 vs model group; “P<0.05 ““P<0.01

7.26 (4H, d, J=4.6 Hz, H-2, 3, 5, 6), 7.22~7.14 (1H,
m, H-4), 4.31 (1H, d,J="7.8 Hz, H-1'), 4.14~4.06 (1H,
m, H-8b), 3.87 (1H, dd, J=11.9, 2.0 Hz, H-6'b), 3.83~
3.72 (1H, m, H-8a), 3.67 (1H, dd, J=11.8, 5.4 Hz,
H-6'a), 3.39~3.32 (1H, m, H-3'), 3.32~3.24 (2H, m,
H-2', 4'), 3.19 (1H, dd, J = 9.2, 7.8 Hz, H-5'), 3.01~
2.88 (1H, m, H-7); *C-NMR (125 MHz, CD;0D) ¢:
140.1 (C-1), 130.0 (C-3, 5), 129.4 (C-2, 6), 127.2 (C-4),
104.4 (C-1'), 78.1 (C-5"), 78.0 (C-3"), 75.1 (C-2'), 71.7 (C-
8), 71.6 (C-4"), 62.8 (C-6"), 37.2 (C-7); VA Lt 5
SCHRFRTE BRI A— 3524, S HON 2-0R 2Kk
B-D-HE I 6 45 % o

32 ImRIRATEM

3.2.1 L& Rt RAW264.7 4 IL-6 1A 7KF
gz s RSN S, ME S 1. 1b. 3
A1 4 %} LPS 553 () RAW264.7 ELGE4H i o 4858 R 1
(IL-6) F 737K Il A b o LB LE BP0
PEHEAT PR . DXMO.1 pmol/L AF 9 RH 5 R 4H, 5k
IG5y AT RAIRE (204 40, 80 pmol/L) Itk
E D E RAW264.7 4Hf TL-6 [F)RIE KT L7 G
SE 2 AN MOIRES S A0 fds 70, a1, 1b BoR
X IR VO N C A RS, R IR
a2 20~80 umol/L. #T#/EF 45 R UKl 4 Fios,
S, BAHAE LPS BRE A 2 ETE
RAW264.7 /N i EWRZHML 1 9 F 1L-6 737K
25255, DXM. 1 Al 1b AH G TR 2H n] 22 k2> LPS
P31 RAW264.7 EWMRA AL A 2850E K+ TL-6 43U . F
LS 1b X IL-6 F7r AR BH R (P<<0.01.
0.001), 7E 80 umol/L ¥REERT 5 DXM HURAZ .

1 500 =
fidiii]

"f\ 1000 AAA

’é ok

&0

AA
% kkk A
2 500 i
etk

SR A DXM 20 40 80
kA4 1b/(umol-L1)

EXTHH R #P<0.001; 5B LE: “P<0.01 **P<0.001; SFAMZEHLE: “P<0.05 ““P<0.01 “““P<0.001.

“44P < 0.001 vs DXM group.

4 L&Y 170 1b IFE LPS 555 RAW264.7 ZAAEH] 1L-6 7K F
Fig. 4 Compounds 1 and 1b regulated LPS-induced RAW264.7 secretion of IL-6
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322 L&Y LO2 4ffif ALT 5 AST KFHI5  umol/L. ZL&HXT APAP 55 LO2 445147 &

(K 5), APAP RERA B0 LO2 it K, 1{%%
1. 1a. 1b. 2 Al 8~11 7£ 20~80 umol/L REALH LT

W RSN EE PRI A5 R B OR, A 1~4. 8~
11 7£ 5~80 umol/L AN, ZR& &4 25HM

AR RS S A IS 70, B B gs 2R 2N 20~80

##P <0.001 vs control group; *P < 0.05

Bl5 &Y 1~4. 8~113t APAP 55 LO2 A5 A0S
Fig. 5 Effects of compounds 1—4, 8—11 on APAP-induced LO2 cell damage

P <0.01
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150
§ 100 -
M’ * *
Ha HH *
e
2 50
]
0_
PR R NAC 20 40 80
&9 11/(umol-L 1)
xR . ##P<0.001; HEERALLE: "P<0.05 "P<0.01 *"P<0.001.

P <0.001 vs model group.
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< 104 2 10-
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SRIRA S #P<0.001; SHBAEE: *P<0.05 "P<001 **P<0.001:; SHEEZHLE: “P<0.05 “°P<0.01 ““°P<0.001, FEH.
#44P<0.001 vs NAC group, same as fig below.

##P<<0.001 vs control group; *P<0.05 *P<0.01
6 &4 1. 1a. 1bs 2. 8 Vi APAP ifS LO2 40 ALT 7KF
Fig. 6 Compounds 1, 1a, 1b, 2 and 8 regulated APAP-induced LO2 secretion of ALT
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Fig. 7 Compounds 1, 1a, 1b, 2 and 8 regulated APAP-induced LO2 secretion of AST
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AL A ) ALT F1 AST /KF, iR &9
XT APAP 53 LO2 404 i fEH . 1882
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P25 (NAC, 0.25 mmol/L). 4R ExR, th&Y 1.
la. 1b. 2. 8 ¥R APAP i5'F LO2 4ifg+h
ALT il AST /K
4 g

ARSI BT G b 24 2 KR AT ) ImPRIa
7, X ICAT RE R R T R R MM B o3 AT
TR FL, RB)T 1R AR e
PR R 8 NMEME BB sy, b 1 ME
G E RN IED) 7 B R &R ILE G &,
XT3 BSAS B A HEAT T AR SMIT AR ORI i 1 ()
F, SEIRAERRI TR BIEERE Y. AR
ZIUHFARIE, 2T TIHERER RS, T
JS O AR AR, A e TR A G 2575 5,
X FRA A o RS AT T WP AT, SR &b
REE TRILWEFIE, T G857
T A

RBAE FAEHHFEATGEF SR

SE K

[1] AEZ# [S]. —#&6. 2020: 282.

[21 Sk, T, Bibwk, & RIUREPIR (1] PES
)7, 2009, 37(5): 70-71.

[B] ERFEZER)R (PEARE) wmEe. PHEARE9
M]. g BRI MR, 1999: 5547.

[4] HTEESRSEEYERERRS. PEEME 8
=+ M]. dbat: Bl2Ed R, 1988: 73.

[6] #tfkLE, EWidE, X140, 25 KR ITH VR [,
PR, 2022(2): 65-67.

[6] BARK. ZIFLIRIEEEDE AR PR EEM A (D). db
2o JbEAE TR, 2019.

[71 k&, EBH, 5kM5, 2. = ILPUITF S 75 M 6L ik
[7]. TR EEZE &, 2014, 29(12): 3933-3935.

[8] Z/KF, ZMBH, R, & RIVIREIPUR M E
MEFSLIGTH AL [J]. A2 EEEZ, 2010, 21(9): 2267-
2269.

[9] B, BRIEVE, TRMS. FASHEE M STMNI Rk

[10]

[11]

[12]

[13]

[14]

(15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

SRR A NG S . TR S R2R (0], hIE 250, 2021,
24(7): 276-281.

HEF, FIE, KR RHRITHR. W Ef
RO AL ML BT [0 HO H BE 22 B 7 4, 2006,
23(1): 17-19.

N, BNRUAL, IR, A T BRI R TR TR A
X0 ML A R SEER BT (9], T R ERE R R,
2011, 33(5): 401-402.

P, R, BRI, % T E BRI RE IR O
M FERT (1. ASEE B2, 2009, 28(19): 86-87.
Xia R, Zhou Q, Zhou Q X, et al. (+)-Zanthonitidumines A
alkaloids
enantiomers from Zanthoxylum nitidum and their anti-
inflammatory activity [J]. Fitoterapia, 2023, 164: 105362.
Grafakou M E, Barda C, Karikas G A, et al. Cajamolides

A-N: Cytotoxic and anti-inflammatory sesquiterpene

and B: Two new benzophenanthridine

lactones from Calea jamaicensis [J]. Bioorg Chem, 2021,
116: 105351.
Takeda Y, Masuda T, Honda G, et al. Secoiridoid
glycosides from Gentiana olivieri [J]. Chem Pharm Bull,
1999, 47(9): 1338-1340.
Maituoheti R, Rouzimaimaiti R, Tang D, et al. Seco-iridoid
glycosides from the Gentiana olivieri Griseb and their
bioactivities [J]. Phytochemistry, 2023, 215: 113839.
Zhang H F, Liu Y Q, Zhang H W, er al. New
tetrahydrofuran type lignan from Viburnum chinshanense
[J]. Nat Prod Commun, 2018, 13(7): 859-860.
FRRAL, AW, oL, & BKSIEIRST Z R
BRGRAALE R AT [1]. TEZHE R, 2012, 29(4):
16-19.
FPRARE, XUEREE, &M o, & BRI T hoARM RS
BT [3). R E AR 252, 2013, 30(2): 115-118.
B, EI5R), KA, S EERA RS D] Tk
BH 2RI K 2% 24417, 2006, 23(8): 492-494.
XM, B2, XEHT, 5. 5 R IT R 25 30
BAb =R AT (7], 2t 2014, 37(1): 134-136.
WrTHE, B35, REE, 5. A B g AR
FHRAL 62 WA B FE [3]. ThEEZY, 2013, 44(3): 260-
264.
Chen Y H, Chang F R, Lu M C, et al. New benzoyl
glucosides and cytotoxic pterosin sesquiterpenes from
Pteris ensiformis Burm [J]. Molecules, 2008, 13(2): 255-
266.
JKIE, SvEERT. EAENCE AL T IE (T]. SRR
WIS K, 2020, 32(5): 783-791.

[T £ UfF]



