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Abstract: Objective To study the anti-lipopolysaccharide (LPS) effect of the ultrafine granular powder of Houttuynia cordata and
the effects in comparison with traditional decoction pieces. Methods BALB/c mice were injected with LPS through nose to

establish lung inflammation model. The number of leukocytes in mice whole blood was examined, and the degree of the

kS HHEA: 2019-04-02

ESWMB: " AEERFREIIRITUE Al KOHE mB X 87 BT SRR AR B T 2 F R AT & 1% (2014B010108013): Al i Al
CIHTLIR &I H - A LT 2GR BRI R R 5 R D R B0 R0 (2016C1014)

TEZBEN: AR, Emid, W7 AZEE 5. Tel: 15708453763  E-mail: yaolandai05@126.com

HBEEE B, WL, #og, BT h e IR, LURBIH P 25T KR . Tel: 18828058165  E-mail: yzhiy@home.swjtu.edu.cn
G, B, WIS FONEE TR 2 R SR . E-mail: gdcjlo@126.com



© 4226 ¢ ¢ %% Chinese Traditional and Herbal Drugs %5 50 % %5 173 201949 A

inflammation of lung tissue by pathology was observed. Rat inflammatory model was induced by injection of LPS into tail vein. The
number of leukocytes in mice whole blood, content of LPS in plasma were examined, the content of IL-1p, IL-6, and TNF-a in serum
were detected by enzyme-linked immunoadsordent assay (ELISA). The limulus test method was used to detect the anti-
lipopolysaccharide effect of the ultrafine granular powder of H. cordata in vitro. Results The ultrafine granular powder of H.
cordata and traditional decoction pieces can reduce the level of leukocytes in mice whole blood in various degrees, and alleviated the
infiltration of inflammatory cells in pathological lung tissue, and there was a positive dosage dependent relation. For the two
decoction pieces, the number of leukocytes in rat whole blood, the content of LPS in plasma, the levels of IL-1p, IL-6, and TNF-a in
serum decreased in different degrees were found. Compared with traditional decoction pieces group, the content of IL-1p and TNF-a
of serum in ultrafine granular powder group were significant decreased. The ultrafine granular powder of H. cordata showed better
anti-inflammatory activity than traditional decoction pieces in vitro at the same concentration and same dilution ratio. Conclusion

The ultrafine granular powder of H. cordata has satisfactory anti-lipopolysaccharide effect, and the effect is better than traditional

decoction pieces in some extent.
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ROy — [ FERHE Y ESE Houttuynia cordata
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B HHE . RURIEMPIThAL, F B TRt
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JE IR L B S R BURIER, MK R FiRT7
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Uigo AHFFOR /N AR KR IOE. R
SIS MRS S AN N FE R ILIE B S0, Hadn R hL
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1.1 5

IR TR (LS 20160905). fA AL
GUH (HtS 20160902), HHf L T H A 2L 4R [
BIRA AL HUZERAESE ('S 1704292,
T EBAR 2 A IR A D 2 HE (LPS, fib's
076M4029V). ZIEMIE % (it MKBH5859V).,
252 (35 LP70Q127), T3 [H Sigma A,
WAHERAN (ft'5 161218), MTJbHtikFzE 22 Rl
HIRAA; s B EEE R IS 17010500, 4
W FERAA K GitS 1702130), 10T 1T %R
WAMAER AR MENER TERES (S
150601-201782), H[H £ 5 245 ik e i bt s KR
F 40 i/ % -6 (IL-6) ELISA i®#F & (#t5S
R170703-003). K§ IL-1B ELISA i@ (5
R170701-007) K B R AL A F--a( TNF-0) ELISA
RAlE (IS R170701-102a), T ik A= YR

HAERAF.
1.2 FEUEE

M5 £ Ui RelgbRAX, 35 B 4> T A Fl 5 Auto
2 EVOS & B¢ BMUs1% 24, 3 [E Thermo A Al ;
TEK-IIMINI Il 48 ffd 4 A 4%, VL 78 e B R A R
A
1.3 LR EN4

SPF 2 BALB/c /MR 84 H, fAFiE (20+2) g,
SV PAFATIES SCXK (ZE) 2012-0004, SZIGENY)
JFREAHIES No. 0010698, SPF 2% SD K 84 H,
AR (2002200 g, S VFATIES SCXK- (%)
2012-0004 F1 SYXK (50) 2016-0013; SN &
A HEAES No. 0010386 A1 No. 11400500028338.
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2.1 ZIRAUFIERHE

DUAEZG R, IR SRR s BN R H Bk
AR 12 g GRIE (HEZGH) 2015 G R
B & R TR T 16 A5 H 0 RGT D BN &
1% 60 kg 11, BB BRFHFIE N 0.2 g/kg, /NRISE
R RANAER 9 5, W/NRFIERFEN 1.8
glkg; KERMERGIRERRNAAET 6 5, WKRMEE
HMAEAN 1.2 gkg, DEERSGIEENHHIE, DS
RAGRIEE ) 1/2 A2 A543 AR AR & A s &
2.2 X LPS BUMNR MR RIFIER
221 SRS IIECH] 2l FRE A R R B
0.9. 1.8, 3.6 g MfEFAESZIN T 1.8 g CHIRIUEA
SRRy IR 8 T B S R S A IR B i 1, AR AR
A R FTR LS B4R D, IMNAEEEER 7K 20 mL, 1278
24h, FHFHEEEH%H 10 mL/kg L 2.
222 Al ERRAZ ¥ BALB/c /ANREEHL:
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RNTAHE, R 12 K, MERERE, oA R
R . HZEKFAZ (0.01 g/kg) HIREAL Gy
H (1.8 g/kg) B o R BT RER i o iRl (0.9
1.8+ 3.6 g/kg) #H. BRxfMAS, HRZHNRD
AR 1. 2.0 3 RE LM NRREE)G, Fadh
T LPS (0.5 g/L) 25 uL, F ip LPS (0.5 g/L) 100 pL
E AR A, ARG 30 min J5 07 ig
BT AIRLZGY), BHMEXTHRAL sc HiZEKAA, S HEZLAN
B ig SEARRRAK. 45253 d, TRk 2524 h
Jei, /N SRRBERUM A T A4 -5 A E 10%
AR R AREERR SR i [ e f, A A,
HE Ge 0 W88 #2008

2.3 Xt LPS B KR AEREF/KFEF LPS BiERE
paL:0s-A

230 MR o B RREC R R AR R
1.2, 24, 48 g MaJEFAAGIN T 2.4 ¢ CHERIER R
B HIRE e T R S A S AL R R 2y, AR 8k A
FURMLES 4R, AR EIK 20 mL, BRTRE
W, 12240, FAREEGHHE 10 mL/kg AARZ 2.
232 sy, EBLREZS SD OKREENL AN 7 4,
12 K, MERES, xR, BN M
FEKIAL (0.005 gkg). FIEEALGR A (1.2
g/kg) MM PRERERER KK . mFIR (0.64 1.2,
24 gkg) H. SFHKREER 16 h, 73 ig 45 TAH
L2540, BHEST PR sc HhZEK N, Mo HEZH AR 7Y 2
ig SFRRAK, KB NHRIREGY), 45205 h )5
gy G AN ZH K B 70 1) 2 iv LPS 100 pg/kg, 12h
J& SRR KSR, BB BkEi,  Hb & AT i
R AR R AL 1 mL THUBEE
SR PRSI ) S i % LPS 7K~F; 55 4 mL
I U BRI 5 SR A BLISA 7] e A il i 7w 48
AE T IL-1B+ IL-6. TNF-o 7K°F-.

24 MBEAFZTRAINLIE

241 ZRAFESBIECH] B AR TR N LR )
KileE, DAEGEIE, s R 2k E
WM 3.6 g/mL, VAU fER AR A 5156 1 o o
WRBE o 0 SRR E 0 R A BE AR 7 A SR R 36 g,
WEES Ay, IOANAEE N #E A K 10 mL, fic
BB, I AHBE N 5 3R B K AR RE 20 £, =
W 24h, JEFEH.

242 RAMUNTERSLIG KRR KAk
SR SRR AT ELAE R 1004 500+ 2 500+ 12 500
50 000 fi%, 32 RV EIRE MRS, B E

WEES 3 3R o B T &R 1) 324U i 200 pL
5 1 ng/mL (1 ng #1%4F 2.5 U) KINFEE 200 uL
T 37 C #EF 60 min. [FH ¥ B 25490 xR 41
CRRAHE X REZE DD N2 1 N 2 3= AT A 7K 200 pL,
REAES 2R R EAE—F0 . 700 HCS B IR SR
100 pL, S5#iA7) 100 pL ¥82), BT 37 C/KIBH
A 30 min, HUHJE DI EAS BN 500 pl, T2
JE NN EE R 500 L, FRINANZE 20— 500 pL
BAT, FUAK 405 nm BRI E (4D {H. &%
TRF B U0 B I s AR 2, I AR R £& 18] )3
S BRI N B =K, tHE SRR
2y B R ITE R

R =(RAHERRE—RANSTRER) SNERNE
25 GrESH

KH SPSS 19.0 Bt Bdm gt AT et b, i
BERRH X 5 £, FFEIESDAMRTHETR,
KRR R T Z IR X TFARFEIESY
TR, R .
3 #£R
3.1 X LPS BUNR 2 MR R
3.1.1 X LPS ot/ Az i E 4 s
sz LPS BUNR A ER G, B NR A i
WA R TR (P<<0.01); SHERIA
o, BRI S AR AR G S
P 2 1 S K 3 ] A [ R EE ARG /DN B A4 i 1 40
g (P<0.01), BHEELR R4 BA B MRS
R HREBEEEO ANRIRE A R AL SR 4
Fois, ZRHTEEN (P>005). &R NLE 1.

#z 1 &EEHEKAEX LPS BAMMBRG MR M B
M ENF (X £s,n=12)

Table 1 Effect of ultrafine granular powder of H. cordata
on number of leukocytes in blood of mice with acute lung
injury induced by LPS (X %5, n=12)

el FE(gkg™)  AMMETE/(X 1001

it HR — 6.47+0.80
R — 14.48+4.88%
HhZEK AR 0.01 9.85+2.82"
AL ST 1.8 5.61£1.74"
o R R BT T 0.9 7.37+5.02"

1.8 5.68+1.52"

3.6 4.28+1.54"

ExIRA S #P<0.01; HHAAHLLE: "P<0.01

#P < 0.01 vs control group; "P < 0.01 vs model group
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3.1.2 XF LPS BUE Ml 473 /) B it 2H 235 22 ) 52
filitHZ HE Jeta 45 R BoR, XA, /Nt 23
HBESERE, RIS, TR, oy REAY
21 fir 0 BE T PR 1 I, i Jis A T LK B A 4 IR
fiiri BE BN E 5 K S, B 24 3 ZE KA 2
R B, i BEA R SE R, R A R

Jil L (X 20)

ittt (X20)

RANMURANE DL (X 40)

RO (X40) S

ARG T

3.2 3 LPS BRARKERFKEMASZTREF
BE TR0

3.2 X LPS 248 KB 4 i+ 1 40 B 50 1) 52 )
LPS BUK R AR fE, B KR A i 40
B m TR (P<<0.05); SRR LR, fh
FE FERRRE IR R AR RS SR S BH I 2 b
FERMA A [FRR B PR A I 4R R (P<
0.05. 0.01). AR EEIR i A F 7 EAH S o R
e s, ZRTLRENE (P>0.05. 4%
W 2.

322 XF LPS K AKRIMIEF LPS KF 52
LPS BUK R R 5, B R K+ LPS /K
FREEETABA (P<0.01); SHAIHLLE, f
JEE B RE R R vy 7R B P M 24 SE KA 2 T AN

PRI, 5 A0 IR i B i R A0 i K IR
BT . A R RE K A AN R 7R R
PR AT, iy BE 3 B/, R IR B 7 B
GALH BT . AR AL SR R 4 DS BRI M v B
WER ™ E, HRAEIREE, A
iR E 1.

WH 3.6 gkg!

PTG IRR 0.9 gkg™!  ARFMEEIK R 1.8 gkg! MAEEBLEEIR A 3.6 gkg!

1 GREBHEIRE Y LPS BSR4 /) BAH SRR RS20
Fig. 1 Effect of ultrafine granular powder of H. cordata on lung pathology in mice with acute lung injury induced by LPS

R PR IE 1 LPS /KF (P<<0.05. 0.01); fi
JIER A S5 2L RV £ U SRR B R LR 4K BRI
K LPS /K5 AL, ZRrTREE (P>
0.05) . o JIE FEA BEAR B A [R) 771 e 4H 5 i AR iR
R, ZRIEEEW (P>0.05). SRIE 2,
3.2.3 A LPS B8 K ERUIMLIE H ARE PR 7K1 () 52 1)
LPS BUKR A5, BEALH KR fIE H IL-6.
IL-1B+ TNF-o 7K-F-35 2 2 m T XA (P<0.01);
ER AL, MAARRERRE Ry &N E . AR
SRR S BH 1 24 i ZE K A 1) ] S R P PR K R
EP A T IL-6. IL-1B. TNF-o 7K°F (P<<0.05.
0.01). FIREFLRERER F AN R B4 S RS AL SRy
MR, KRILES IL-6 K FERTEEN (P>
0.05); fafR BB . PRIELLS MR AL 4
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®2 GEFEHERAEY LPS BRRARLSM+HAMMEE
FMmRH LPS /K FRIFM (X 5, n=12)

Table 2 Effect of ultrafine granular powder of H. cordata on
number of leukocytes in whole blood and level of LPS in

plasma of LPS-induced inflammatory rats (X £s, n = 12)

13 FlE,  AgefErtdy sk LPS/
(gkg) (X10°L™ (UmL™)
pagicl — 3.57+222  0.33%+0.09

it — 538+1.82%  0.63+0.15
HhFE KA 0.005 2.95+1.30™ 0.48+0.12"
RS 1.2 3.58+1.78" 0.52+0.12
£ R RELR A 0.6 3.49+1.80" 0.5340.12
1.2 3.73+£1.94°  0.4740.09

2.4 2.94+132" 0.44+0.15"

LR #P<0.05 #P<0.01; SHIYALLE: "P<0.05 “P<0.01
#P<0.05 #P<0.01vs control group; "P<0.05 **P<0.01 vs model group

WO AHLELEE, AR IL-1p 7, ZEREE (P<
0.05. 0.01); fEFHEER Fm. H. KFEAS
R EAE SR R LA, RSN LG TNF-o J71H
EREF (P<0.05). FRLE3.
33 IOMAAREANSRER

R R BER R AL SR A AR RS 1
ng/mL WE IR E 5, HR ST N FE R IR RE
HRBELBITEm A = . SUFER, BEE 2 X
PR B A R B, O A B R BT PR
fiKo Horr, fafRECREER A AR SNT4l B N B R AE
F#F& 100, 500, 2 500, 12 500. 50 000 f5i,
BEBRTHEFASIN T (P<0.05). 4R NE 4.
4 e

RN = [ ERMEYIERSE Houttuynia cordata
Thunb. B4 B ek gt B8y, BT (Al

*3 GIEEMERA X LPS B KR MUEFRERFHZM (X ts,n=12)

Table 3 Effect of ultrafine granular powder of H. cordata on content of inflammatory factors in serum of LPS-induced

inflammatory rats (X £s, n=12)

4l

i (gkg ")

IL-6/(pg'mL™")

IL-1B/(pg'mL™")

TNF-o/(pg'mL™")

X B

Y

Mo ZE KA
PR AL G T
i JPE R B AR

0.005

1.2
0.6
1.2
24

1 095.641+209.35

2 650.77+229.37%
1 036.08+197.18"
1036.08+197.18™
1209.234345.60""
1 193.85+255.98"
1079.44+213.98"

729.17+178.95
2507.444292.38%
572.24+265.75"
733.93+253.83"
560.71+131.07"
530.36+£262.15""
387.18+234.99"""

1994.17+ 88.80

4 030.28 +770.46%
1 895.30+104.30™*
2063.33+127.04"
1968.33+ 71.92*"
197833+ 92.90"**
194227+ 84.09*"

ExtiRA I #P<0.01; SEAIHELE: *P<0.05

“P<0.01; S@BRELGYTHE: “P<0.05

24p<0.01

#P <0.01 vs control group; "P<0.05 *P <0.01 vs model group; 2P < 0.05 22P <0.01 vs traditional decoction pieces of H. cordata

x4 BRESHERAPIMEENASRER (X £s,n=12)
Table 4 Effect of ultrafine granular powder of H. cordata

on lipopolysaccharide in vitro (X £s,n=12)

151 FRREAS S &f‘}wjaﬁ%w fj% %:
Ei#/(ngmL™) THBRE /%
eS0T 100 0.0231+0.016 97.748+ 1.574
500 0.177+0.037 82348+ 3.696
2500 0.475+0.155  52.535+15.460
12 500 0.671+0.041 32918+ 4.086
50 000 0.865+0.057 13.534=+ 5.706
T BER 100 0.004+£0.001  99.867+ 0.017
500 0.079+0.029" 98.816+ 0.275"
2500 0.108+0.015" 95.089+ 0.202°
12 500 0.353+0.139"  90.136+ 1.022°
50 000 0.588+0.085" 41.175+ 8.466"

5 R SERREAS R0 s AL SO AR "P<<0.05

P < 0.05 vs traditional decoction pieces of H. cordata

D, HoJE PARA R SCER A 10 DT et 74 AL
K, NIz B2y B, faflE sk, 0, 7
ilize, BATEMEEE. WA PRSI DhRe,
FE TR e IR S . ILACHTE SR,
PR R ESH R B AV, 2R B
WURRZZETE M R o . IR AT 2 2 EEAEA,
BR T LB PR e g an e AN B A BUR
Yol bud B, PGS Th R0, R R B A
PP IE T, X 2 FhECR A T 51 R 2B AN
LUK A S RHEIER, ImpR B2 TR
WeTE IR, BTN, MR RHIH] LPS 30
RAW264.7 4HfiH Toll #5244 4 (TLR4) HHMIHE
ik, FERZIA LPS-TLR4 {5 5@ % T A% sk K -« B
(NF-xB) 2z 25 1540 8 FE (MAPKD &1L,
M ERE R 7= A, AT R 3T 2 A AL
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L FH 7 ST PREEAN RS RE S A 5T T
1 P A BE AR o R AL G R O R A
Doo<<45 pum [ EIR AR, AT AR AL Geik Fr 193512
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THEFAA, ToREEAR SRR, 5
R AL Gr O LR, B A AT s B R
o3 BV BRGNS A N A= W0 R ) FH BE AN 254097
OIS I N e B3 1 1 R LY e
PINERIEM, FR 56 E RS0 R T
Lis. RN SRR ER, AERER AT
PR Ah 5 P98 2R R SR AT IR 3 AR R SR R P
R E & IF HAHRRE B0 R R LU 64T
R BB ARSI B N B R E Y R R T
o RGO AR o $om B SR B AR B
TR (AR ST A B 25 A

HZEOKAA R — s FHIOBE B R, Rede e 4h
FJEE, A 0E R A0 B R R, A EEER . 1A
PO AAE, W/ RS8R 0 2K B 2
FEH LI A B PR 250,

VPR A A A EH T R I 1 e 9 - B 4 I
A5 5 BT DA Co Y5 it 7K e R 28 R g i BEARFAIE 1 2
PEWRIR 208 . 98 A A% B i e S I £ 1)
KRNI R P AR U AR N R
FUNR BB IRGAR, PEN R R R A B A
PERUIPE R . SR EIR, R FR R R 5 mT
Z AR/ R T 4u M B, O S BRI R
ACA O o) o 0 e B P 4 DL R R MEIRE . FROR
1 JJ FERRRE TR 6 N B R B S R B A
—E MR ER

TNF-o A& % iE & J& H 5 2L 40 d (Kl F- . TNF-a
FVOE N AR, SR K, TR 2 A
& 1M A1V HE VRV (BALF) ol #6:3l #1] TNF-a
AP R o IL-18 A H I 41 06 41 B 43 4 1) 41 A
. fES M5 54, IL-1B fEf3K . BALF
K T . TL-6 7E 28 VA B0 B 4% Fh
WREAH RS BRI, 2 A T SO0E B A

Ko EARFRE T —HRARIE, & LPS SRS
FRIE, TL-6 A S i T il 2 2R 454 1
RN,

LPS /& [ PR AN B By, 7E4HEE
KRBT, BB, 5 TLRY 454
J&i > WG T NF-xB 555 Sales, (2t 55 H -1
IR, 4n 1IL-6+ IL-1B J TNF-a 5%, /3 RIEKR
U, N EERAEOMS . BT I A B JORE OV 25
HAE KRR 2 B BUR R . KRB iv NE
Fla, RSN AESRE, KNOHRA S, %
SERFINE Bt s . ARG BB N, R eE
R AT R BRAOR BRI A P A s PRI IR
LPS &rf; Jn] A IR B PR R BRI o A PR PR
IL-6. IL-1B. TNF-a FJ& . Hf, [FEERET,
1 B BEAR T AE LPS BRI A 17 Mot 4 Mk T
IL-1B A1 TNF-a 5 BRI 200 T IR BAL LR s
HpREF Z5, BAEREEER. HTEST
250K R 52 2 R RE BE A4 1 JC R R Ay, O
BER AN T G, T8 TSR i gst, B F)
T8RS R, BT B AR B ok b R T AR
BOK, (R TN 2R I . SRS
FHEG, A2 BEAR 7 R B T 25 RO A3 1) H T 2R A
WHERNE . FULEAFAZRET, AR
BELR 28 & & m T AR, HiRA
AT @ .

g BRIk, MARSMITAN R RS N B SET
B PR B R RECH 5256 3 N7 TR,  MARAMRIMA Py
2 NEM, LUK ANRCASER ST L, 4R
FeN R R BAA RGPt R RIEA, H
E—ERE T AR RS IR )
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[1] HEZ [S]. —#.2015.

[2] EE® & f# & £ % AREENERARTE
Jiki cAMP FHE bR DXORS MR IN 32 & s [J].
I I R 24 B 2% 59697 2%, 2007, 12(1): 78-81.

[3] fE/NE, £ FI, BT, & @R IGTT R
RY A REVE [, P EEIE R 2 44 AR, 2011,
11(7): 786-798.

[4] Bubte. hi M) dbat ARTFA AR, 2010.

[5]1 ALmHE, BREGE, U B SIETR . AN A
J& [1]. ILPEHEEZY, 2012, 43(2): 66-68.

[6] Chun J M, Nho K J, Kim H S, et al. An ethyl acetate
fraction derived from Houttynia cordata extract inhibit

the production of inflammatory markers by suppressing



%4

Chinese Traditional and Herbal Drugs

E50% F 178 201949 A « 4231 -

[7]

(8]

(]

NF-xB and MAPK activation in lipopolysaccharide-
stimulated RAW264. 7 macrophages [J]. BMC Compl
Altern Med, 2014, doi: 10.1186/1472-6882-14-234.

BB AR, BRI, BRASE . P AREEI  —1L 4t
HRZGR AL AR GLET [3]. AR R — R 2530
R4k, 2016, 18(9): 1546-1552.

wH, EER, e, & AR EEE R RAUE
WERFT [7]. A HZ45%, 2015, 25(10): 688-693.

W F, TR, BFEE, L HEERIMNEREE
PR R B CRIFER (] dERR2E2E4R: BRoy

(10]

[12]

fiX, 2006, 38(4): 393-396.

BRI, Wk, BAKaE, 55 NERESHEMMT
RAEVEA MR T 1) R85 ia T IR [J]. R ARREE
Ji&, 1996, 7(4): 254-257.

Yang G, Hamacher J, Gorshkov B, et al. The dual role of
TNF in pulmonary edema [J]. J Cardiovasc Dis Res,
2010, 1(1): 29-36.

UL, XML W RTINS BT TLR4/
NF-kB/NLRP3 B850 [J]. A S5 7122 4%,
2017, 23(22): 237-242.



