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Isolation and identification of anti-inflammatory constituents from Houttuynia

cordata
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" The Second Affiliated Hospital of Heilongjiang University of Chinese Medicine, Harbin 150001;° Jiangsu Shenlong Pharmaceutical
Co. , Lid. , Yancheng 224200;° Heilongjiang University of Chinese Medicine, Harbin 150040, China

Abstract Ten compounds were isolated and purified from the ethyl acetate fraction of Houttuynia cordata by
silica gel and ODS column chromatographies. The chemical structures of the compounds were identified on the
basis of physicochemical properties as well as spectral data. These isolated compounds were elucidated as
sequinoside L (1), a new phenolic glycoside, together with nine known compounds, including sequinoside K (2),
methyl chlorogenate (3), chlorogenic acid (4), hydroquinone (5), vanillic acid (6), hyperin (7), isoquercitrin
(8), quercetin (9), and quercitrin (10) . In addition, the anti-inflammatory activities of compounds 1-10 were
evaluated in LPS-induced RAW264. 7 macrophages. Among them, compounds 1,2, 6 and 9 showed potent anti-
inflammatory activity which was similar to that of positive control dexamethasone.
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% WRAR 5 P 2% i ( cough variant asthma, CVA)
S SO 1) — PP A, ) R I K SRk
W R PR R R O, T A R BT IR L LA B S
%, EE LA NIRRT TR HAT A
16707 AT BE B R 2R 25 SRS T KR AT B
SRR ISR R ROR AR I N,
RN P 22 L B Y R W, 2 5 AR T
CVA J5 i EA 5 AR AL BF i e T
— e 252 D5 R PSR AL Ty B R B
JRBE A7 B 55 TR P 2 O AT I A, i PR S BRAIE B
WAL T BA TR I6 7 CVA RN GE 48 5 1F o

N T 20 BT SORER BT R 25 3800 Al , A<
WE5E X% &2 J7 W0 1Y £ 17 35 ( Houttwynia cordata
Thunb. ) #4746 o3 0F 58, I k93 B9 15 3
10 MeaYr, b 1AL &Y sequinoside
L) UKk DNERHALEGT (B 1), 235 H:
sequinoside K(2) ,Zx iR W IR (3) , LR IR (4) , %)
F(S), HHEIR(6), S22 (7) , F B
(8) MR (9) M 1 (10) , FF %1% 10 MG
HEAT T RSN I IR, P 5 1.2.6 F1 9
BA W TR, 5 BHPEXT RE 2y M ZE R AT 1
AHIT

Ry
7 Gal
R, R, R, R R, R, 8 Gle
1 OH H H 3 CHy 5 OH H 9 H
2 H OMe OH 4 H 6 COOH OMe 10 Rha
Figure 1 Chemical structures of compounds 1-10 isolated from Houttuynia cordata
1 # # 2 7 ik

L1 ik A

R F B LB N T = 2B A RS
Al BT BE 2 R IR H B SEE h =H
FLESE B Y /1 55 ( Houttuynia cordata Thunb. )
R4 HE, FRAS (No. 20141010 ) £7 T BB VL P BE 245K
SRR TE R R RERE (100 ~ 200 F A
200 ~300 H,H HEFEATAHRAA) ; #)z A5
REIE GF 5y (HH S VLA AR I KA FRA D) 5 HoA ik
RN R o pr 4l
1.2 L &

Ultrashield Plus 400 F1 600 #% w4 924X, Micro
TOF /5573 P A (18 A & 50 A vl ) 51200 /=5 4%
WAR 5 (DAD Kl &5 , 56 [E 258484 v ) ; ODS
0,354 (250 mm x 10.0 mm,5 pum, 3&[F Phenome-
nex 3] ) 5 HHs i & (83 MPLC[ FJBERHE (F5JH)
ARAHA ],

2.1 REFfHy B

R AT 45 10 ke, H S RS2 3
WK 2 h, i, &I B, Wk 4 2 0 IEIR , VR 4
TRINIE 5 7K AR UK Ak, R B ANIE T B
AW LMROBEFRAL(160 g) ZRERAE M, LI —
AN e RS FE DR (50: 1 — 0: 1) 133 9 4~
53 (Frs. A ~1) , Fr. C(30 g) PR icAt:, LA =5 W
Jot- FH RS FE DRI (30 1 — 1:2) 455 7 S 43
(Frs. C1 ~C7), Fr. C1(3 g) #f—#H MPLC #£17
A 1534 Frs. Cla ~ Cl1d, Fr. C1b(180 mg)
PRI 6 HPLC 43 215 24654 3(29 mg) 1 4
(38 mg), Fr. Clc (330 mg) [=F 4 HPLC 255
e RIS Y 6 (31 mg) F19(48 mg), Fr.C2
(7.6 g)jit MPLC 15 5)3% 43 Fr. C2a-C2f, Fr. C2c
(850 mg) M= il % HPLC 73 B 13 24k 54 7
(27 mg) 1 8(27 mg) , Fr. C2d(770 mg) FiFHil 4
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HPLC 73 2515 24654 5 (78 mg) F110 (123 mg) ,
Fr. C3(8.4 g) ZtE etk (i, LA — 50 Joe-H Bt
JEWRIE(30: 1— 1: 1) #35] 6 Wi 5 (Frs. C3a ~
C3f) , Fr. C3¢(910 mg) i3k — & FH 2k #1 4 HPLC 43
B EME S 1(34 mg) f12(52 mg) .
2.2 Aeh il B

AW 1 R K AR SCR (6 -7 ] i 77 vk ek
B, b5 1 AT 0.2 mol/L H,S0, 2.0 mL
H1,95 CokEF 1 he KR G W A5 Ve
(2 mL x3) 8K 2 AR T 3R oK
MERE 0. 1 mL A1 0. 08 mol/L D-2 2 lia i s h ik £
0.1 mLiEG,60 CHIER 1 h HEE A 1- = L fEK
e 0. 1 mL, 760 Cn#k 1 h, WRAYIHAEZET , HIE
CURERIK AR, IE A BUITE A GC/MS, AR 4R
IKIET= )5 D- W D- R B AT X, IR
WAL 1 v D-A AR D- A7
2.3 IR E R

58, FEAL 5 Wi T DMSO o IR LB+
K Fa B A [) v B, L DMSO ¥ B 1 /N F 45 F
0.25% o B W 70+ 96 FLAR , 41 i ik &y
L2 x10° A~ KA BN LPS (10 ng/mL)
—[A I A BN AU 3E 72, L [F] 5 5% 24 h, D)t 9
KA Ay BH A X BE g L BN i 3% % W T TR
50 WL A Griess 35 (1% %t 52 3% 2K B ik e , 5%
WA ,0. 1% 282, )50 pL /1, F 570 nm P KT
T 5 52 INE 7 0 %) MR S R X 8 [ 43 #r 3R
ICsy o AT R A MTT 005 .

3 ERMITIE

3.1 #Mm%E

&Y 1 HICE LK R, i 4l HR-ESI-MS 1
EHAFR K CxH,y 0, (m/z 5771518 [ M +
Na]*,Caled. 577.152 8), [al} —=77.6(c 0. 15,
MeOH) ; UV(MeOH) : A, 202 (lg & 4.22),284(lg
£2.05) nm; IR (KBr,»):3 382,2 911, 1 618,
1508,1 449,1 202,1 074 cm ™' ,'H NMR( CD,0D,
600 MHz) (£ 1) i/~ A —41 ABX R4:[66.79
(1H,d,J =2.7 Hz),6.71 (1H,d,J =8.7 Hz) , il
6.58(1H,dd,J =8.7,2.7 Hz) |, LA Jg—/~1,2-—
B AR5 7.87(1H,dd, J =8.0,1.7 Hz) ,7.49
(1H,m),6.96 (1H,dd,J =8.4,0.8 Hz) F11 6.93
(1H,m) Jf77E, 'H NMR 3% 53 X A W22 5] 1

AMHEKES 6 3.85(3H,5),3 MEHIEMES (8
3.69 ~4.48) LA M 5 MW HAE S (6 3.40 ~
3.98), Jish, AL 55 65.49(d, =2.8
Hz) f14.82(d,J =7.5 Hz) i BLE B A~ g o
JCHIFEAE.” C NMR % (CD,0D, 150 MHz) (£ 1)
IR T 25 MRIEFES, s 1A
EE 5 171.8 f12 N upsLai=E2 6 102. 4 F1110. 8,
NMR Hla RGP 1 AT REE— oA 1 A B
LA B-D-FHi I HA E I b i 2L i 1 24k
A, 5T LAY sequinoside K (2) 7 B Rk %K
PRARAAMRL, BR T A5 2 25 i S 2 B4 T I B
T sequinoside K >4 H ) 432 -3 - F A B oK
H BSR4y o AT R i A GC/MS Zpfride— Ak
W'Y B-D-HI MR B-D- A e, fbB 1 2y
HA IR 4 ¥ BE R R R SRE 25 4 Y sam i H-"H COSY A
X3t [ H3" (6.96) H4” (7.49 ), H4"/H-5"
(6.93) , 1 H-5"/H-6" (7.87) ] W] T HAF1E (&l
2), HMBC ([E 2) i & /x #F H-6" (7. 87) Fl H-5"
(4.48,4.42) 3| C-7" (8 171. 8) Z [AIFELEAH 36, #F
— P UE ] T AR R R TP I S 4 A LT 4 AR C-5”
B H-1"(7.87) %) C-1(8 152.8) Z [a] L & H-1"
(5.49) 3| C2'(8 78. 8 ) Z A AF-TE L FEAH 5G40 Ik
W1 T A R TR R R . I B 1 &
R KE N sequinoside L{E 1)

feeih 2 TEEMAHE),[a]] -50.6
(¢ 0.20, MeOH ), ESI-MS m/z: 583 [M - H]
"H NMR ( CD,0D,400 MHz) §:3.64 (1H,dd, J =
6.1,11.8 Hz, H-6"a),3.71 (3H, s,3-OMe) , 3. 82
(3H,s,3”-OMe),3.89 (1H,dd, J =2.0,11. 8 Hz,
H-6'b),3.92 (1H,d, J = 10.1 Hz, H4"a),4.02
(1H,d,J=1.2 Hz,H2"),4.28 (1H,d,J =11.0
Hz,H-5"a) ,4.30(1H,d,J =10.1 Hz,H4"b) ,4. 39
(1H,d,J =11.0 Hz,H-5"b) ,4.79 (1H,d,J =7.9
Hz,H-1'),5.50 (1H, d, J = 1.2 Hz, H-1"),6.41
(1H,dd,J=1.9,8.1 Hz,H-6) ,6.55(1H,d,J =8. 1
Hz,H-5) ,6.65(1H,d,J =2 Hz,H-1.9) ,6.76 (1H
d,J=8.0 Hz,H-5"),7.48(1H,d,J =2.1 Hz, H-
2"),7.52(1H,dd,J =2.1,8.0 Hz,H-6") ., C NMR
(CD,0D,100 MHz) §:152.4(C-1),103.2(C-=2),
149.3(C-3),142.7(C4),116. 1 (C-5),109. 4 ( C-
6),101.8(C-1"),78.8(C-2"),78.5(C-3"),71.8
(C4'),78.8(C-5"),62.6 (C-6"),110.6(C-1"),
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78.0(C2"),79.3 (C3"),75.4 (C4"),68.0 (C-
57),122.3 (C-1"), 113.8 (C-2"), 153.0 (C-3") ,
148.7(C4") ,125.4(C-5") ,116.0( C-6") ,167. 8

(C-7"),56.3(3,3"-OMe) o LA I %ids 5 SCHk AR 8
HA—H A 2 O sequinoside K.,

Table 1 'H NMR(600 MHz) and '*C NMR (150 MHz) spectral data of compound 1 in CD;0D

Position &y Sc Position oy Sc
1 - 152.8 2" 3.98d(1.6) 78.1°
2 6.79d(2.7) 103. 6 3" - 80. 8

4.13d(9.6)
3 - 149.3 4" 75.4
3.82d(9.6)
4.48d(11.3)
4 - 142.9 5" 68.3
4.42d(11.3)
5 6.71d(8.7) 116.0 1” - 116. 1
6 6.58dd(8.7,2.7) 109. 8 2" - 162.7
1’ 4.82d(7.5) 102. 4 3" 6.96dd(8.4,0.8) 118.4
2’ 3.60m" 78. 8" 4" 7.49m 136.8
3’ 3.60m* 78.7" 5" 6.93m 120.3
4’ 3.40m" 71.6 6" 7.87dd(8.0,1.7) 131.0
5 3.40m" 78. 1% 7" - 171.8
3.91dd(12.0,1.7)
6’ 62.6 3-OMe 3.85s 56. 4
3.69dd(12.0,5.6)
1" 5.49d(1.6) 110. 8

*QOverlapped signals;"The assignments in each column may be interchangeable

HQ OMe

Q‘\o on

Q.

Q OH
HO Y20Q) O/'(;
HO

) OH

OH

1 = IH-'H COosY
~— HMBC

Figure 2 HMBC and 'H-'"H COSY correlations for compound 1

ALY 3 ~ 10 1Y BRAL M 57 R0 B 5 S
RN BB, 25 48 3 1) S8 5 g 25¢ I TR R i ( methyl
chlorogenate ) 1O g JE R ( chlorogenic acid) ol e
T (hydroquinone) """’ B ( vanillic acid) " |
4 42 Bk AF (hyperin )21 5 Hit 2 4F (isoquer-
citrin) " i iz 2 ( quercetin ) 2D R T ( quer-
citrin) M,

3.2 RSP K F RN

TR 53 B A% B AL & W IR ST 28 TR PEVE
ZERIAR 2,

H1 2 RE L MEY 1. 2.6 F19 Bon AR %
HNTHIAE Z 055 5 0 B i 40 i RAW264. 7 — 4k
RAEREE (1C5, g 11.3 ~15.7 pmol/L) , 5 FHHE:
Xof HE 3t ZEARARIE PEARL (1C5, 2 10. 8 umol/L) , [F]

WA G 3 ~ 5.8 Fl 10 I 7R o 45 5 B 4 48 0 1
(ICs, M 19.4 ~26.0 pmol/L) ,AbEW 7 BT R TE
PEELS (1650 0 72.0 pmol/L) o 7 5M LS 9 1Y
PR T ER C3 MBI HRILEY T 8 A0,
RUNZIAEYNE TC L B RAESTR TGP 3
A LRI AR L], 28 KOS B
BRI R 5 EEPUR TG TR, 2T
SCHEIRBT R 255800 Jo S

Table 2 Inhibitory effect of compounds 1-10 against NO production in
LPS-induced macrophages (x +s,n=3)

Compd. 1C5y/ ( umol/L) Compd. 1C5y/ ( wmol/L)
1 11.3£1.9 72.0 £4.6
2 13.7+1.7 26.0+3.3
3 25.9£3.0 15.7 £0. 6
4 20.4 £2.2 10 24.6 £1.3
5 19.4 +2.4 Dexamethasone 10.8 1.4
6 11.5+2.1

Dexamethasone was used as a positive control

£ % x ik
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1. Descovy i (4 B4 H)
N AR 2N F] (Gilead Sciences, Inc. )
T NIE « 38 R

Descovy ( emtricitabine and tenofovir alafenamide FEU {15 25 1 =5 SCRL M i ) & — i [ 2 0] B 42 07 251400 , B Uy
15 B8 A5 (FTC) FER PR 5 SCHE % (TAF) o %2590 m] F TR HIV-1 8t

Descovy AJ LKA HAt HIV HT05e S ae 259 M TiR07 HIV-1 & 12 2 DL ERLBHERE . 20 ER
J& Descovy FANREVE A TP HEF 24 .
Descovy A FDA JRAEE i, %24 ] RS2 T+ FLIR 3/ 7 T AT b XU, , 1 5 3 W] BE 5 8 AT s Ak

2. Inflectra 515 (4 B 5 H)
/N ; Celltrion, Inc.

TENIE : 52 R PSS A R XRG4 B ELMER AR A VR ST R R RS 9

Inflectra (infliximab-dyyb) J&—HR R FE I 7~ (TNF) 32 AR BHA 5 o 1% 2502 58 25 1% 5 50 254) Remicade (inflix-
imab) i) A= Y105 25, 586 0 T697 50 B BRSOz TS I R KGR SCTT & IR A AE 48 VBRB R OG T R BEHUIRER
Inflectra f5 H WL AN LSO A2 47 P 0% 108 SRR , 4] 00 G 52 R e MRS Sk IR 5 o 980 S Ol 2 A T i
WU 2 he BRSO ELAE A g v MR AR I B I LR

Inflectra A FDA JBHEE o %254 xR THE e XU , ™ 1 1) v B8 S OB 11 B, HOAE AR A0 45 A 45 4% UL A | 4%
At LA R A o R T R 4 B L B S E T G MR SR FE I 7 (TNE) A2 AABEL 57 , 7T AE A6 L it R el At
AP RR , oAt FE AN RSN AL AT 1 | LR AL AR AR £ il A B R 2 R KL o

HEH 2y (1)

(H L)






