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Abstract: Objective To study the anti-inflammatory effects and mechanism of ethanol extraction of total alkaloids

from Meconopsis quintuplinervia Regel. on lipopolysaccharide (LPS)—induced inflammation in mice. Methods BALB/c
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mice were divided into 9 groups, namely normal control group, model control (ip, LPS, 5 mg-:kg ') group,
cefaclor treatment group ( positive control, 50 mg-kg™'), total alkaloids of Meconopsis quinluplinervia (20, 50,
100 mg-kg™') protection group and treatment group, each group has 9 animals. The treatment group was given the
corresponding dose of intragastric administration once at the same time as the injection of LPS; the protection group
was given intragastric administration 1 week before the intraperitoneal injection of LPS, once a day for 7 consecutive
days. The peripheral blood leukocytes and lung tissue infiltrating inflammatory cells of mice in each group were
counted. ELISA method was used to detect serum tumor necrosis factor alpha (TNF-a) and interleukin 6 (IL-6)
levels. Ultraviolet—visible spectrophotometry was used to detect the content of nitric oxide (NO) secreted by mouse
macrophages and the activity of nitric oxide synthase (iNOS). The HE staining method was used to observe the
pathology of mouse lung tissue. Results Compared with the normal control group, the number of peripheral blood
leukocytes and the number of inflammatory cell infiltration in lung tissue in the model group increased significantly at
6 and 12 h after intraperitoneal injection of LPS(P<0.05), and the levels of TNF-a and IL-6 were significantly
increased (P <0.05, P<0.01). Lung tissue congestion, alveolar interstitial inflammatory infiltration, accompanied
by alveolar hemorrhage and exudation were observed in the model group mice, and the contents of NO and the
activity of iNOS in the supernatant of peritoneal macrophages were significantly increased (P <0.01). Compared with
the model group, 6 hours after injection of LPS, the number of white blood cells in the high—dose protection group
of total alkaloids of Meconopsis quinquefolia and the treatment groups of all doses decreased significantly (P <0.05) ;
12 hours after LPS injection, the numbers of white blood cells in each administration group were significantly
reduced (P <0.05). The numbers of inflammatory cell infiltration in lung tissues of mice in all administration groups
were significantly reduced at 6 and 12 h after LPS injection(P?<0.05), and serum TNF-a levels were significantly
reduced (P <0.05). The levels of serum IL-6 in the high—dose protection group and the treatment group were
significantly reduced at 12 h after LPS injection(P <0.05). The inflammatory pathological changes in the lung tissues
of the mice in each administration group were significantly reduced; the NO contents and iNOS activities in the
supernatant of mouse peritoneal macrophages in all dose groups of the total alkaloids of Meconopsis quinquefolia were
significantly reduced (P <0.05). Compared with the treatment group, the mice in all protection groups of the total
alkaloids of Meconopsis quinquefolia had significantly lower serum TNF-« levels at 6 and 12 h after LPS injection
(P<0.05). Conclusion The total alkaloids of Meconopsis quinquefolia have obvious anti—inflammatory effects on
LPS—induced mice, which may be related to the inhibition of TNF-«, IL-6 expression, NO production, and
reduction of iNOS activity.

Keywords : Total alkaloids of Meconopsis quinquefolia Regel.; anti—inflammatory effect; inflammatory factor ;
TNF-o; IL-6; NO; iNOS; mice
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NO & H B iNOS 1§ 1 S5 SCHR[S 7 v il £ /N B
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A /I BR A AE SV o
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Table 1 Effects of total alkaloids from Meconopsis quintuplinervia
Regel. on white blood cell counts in peripheral blood of LPS—

induced mice(x £s, n=9)

| Gt/ H 44y (x10°- L)
(mg-kg™) JEAFLPS I 1h 1ESTLPS 5 6h YEHTLPS 5 12h

TEHH AL - 2.95£0.23 3.10£0.35 2.89£0.26
R - 2.69+0.25 372+028" 3.90+0.29"
ShATEHEH 50 2.30+0.29 2.95+0.17° 3.29+0.24°
[Salka s Al 20 2.54+0.25 3.14+0.15 2.6520.30°
R LR AP 50 2.25+0.10 2.97+0.15 2.29+0.32°
Al 100 2.1720.26° 2632033 2052031

i Eerrigil 20 2.43+0.30 2442037 2392021

S erri| 50 236+0.17 2.22£0.24" 2.1320.16°
EAEIATAL 100 2.0420.12° 2.05+0.32" 2102037
T SGIEROG LR (R D) Feds, P < 0,055 S5HAIZ ([ 5)

Ib#, P < 0.05

2.2 TNk ER SR BB LPS 5 S BN AL 2t
RAPEAEEE W 25 2, HIEE X A LT
B, BOWA/NRIEEST LPS J5 6. 12 h Uil 4 R
R ECE B B, ZRAZRIFEE L (P<
0.05), H7~— g I [a] N il 4122 R E B LPS A FH s [a]
FERTINEE . SEORA g, #5425 41/ R T O
LPS J5 6. 12 h [ Jili 41 23 5 4 20 it 32 i 45 o P B j%
fiK, ZFWARITFEL(P<0.05), 458EW, I
Jok 2 %785 A WU LPS 375 S 110 /)N BB 226 1 4 i
R HAT B HER

2.3 TOMKERYE S 2 Prmsixt LPS 5 Sob B s 02 %8
B rgm 5R0E 3, K4, HIEFXTIA
Lbdss, BORIZH /NS EEST LPS J5 6. 12 h fy5MH I

x2 ARFEHAEBEVHEIIEZHE(LPS)FES/NRAMAR
KRR (v £5, n=9)

Table 2 Effect of total alkaloids from Meconopsis quintuplinervia
Regel. on inflammatory cell infiltration in lung tissue of LPS-

induced mice(x +s, n=9)

i Filits HREF RN I A

/(mg-kg") ST LPSJ5 Ih 4T LPSJ5 6h 14 LPSJ5 12h
1EH X IR - 844.67+46.95  898.78 +88.11 890.00+76.34
I - 884.89x67.12 1293.92+118.97 1284.63+84.71
A TEIEH 50 867.22+57.59  918.89+66.34"  897.56+83.43"
RFIEMA 20 87478+19.08  938.00£24.87°  850.81+22.07°
hRIERSA 50 86533+31.21  899.67+17.24"  844.02+18.08"
PR 100 85433+17.01  866.67+28.29°  839.67+26.10°
GREIRITA 20 821.67+42.50  980.33+35.92"  855.33+15.95"
RS 50 839.32£30.81  931.30£26.51°  863.67+29.01°
ERAITAL 100 853.67£16.56  851.67£2237  876.33+25.58'

VE: S IR (IR ) ) Hede, P < 0.05; S ()R i) )
He#g, *P < 0.05

®3 ARERESEMEIAEZHE(LPS)F S /MR ME
TNF—a 7K FEBIEM (x +5, n=9)
Table 3 Effect of total alkaloids from Meconopsis quintuplinervia

Regel. on serum TNF-a level in LPS—induced mice(x s, n=9)

13 | 7 TNF-o/(pg+mL")

[(mg-kg") ViS4 LPSJ5 1h VESHLPS 5 6h V4 LPS J5 12h
TN R - 14800+ 14.14  132.24+26.02  139.65+41.80
TR - 158.98+ 1347 662.12£5124" 489.28+22.48"

KAkl 50
iy 20
FRIERPA 50
ERlEGAl 100
AR 20
FRIEIRTE 50
FRIEIRITAL 100
VB SIERG IR (R ) ) gk, TP <0.01; SRURIZE ([ )
H#, *P<0.05; SIGSTAL (G [FmE ) g, “P<0.05

HTNF-a, 1L-6 K- E TR, ZRA5I2EE X
(P<0.05, P<0.01), 5B LE, K4A254 /MR
ST LPS J5 6. 12 h AL TNF-o 7K1 5 f#
i, ZRYAGRIT¥E L (P<0.05); FIkERIE
A=k s A R AP A BRI AR LPS J 12 h 1Y
M 1IL-6 KPR, ZRA51H 2R X (P<
0.05). SiRyrdltbir, HPKEROLE B4 YIS R P
H/NEAEEESS LPS J5 6. 12 h MY IML3E TNF-a /K1
B RER, Z5AGIFE X (P<0.05), 45HR%E
B, FBKERGEE S A P ] FRAIK LPS 75 S/ BURY i
HIERHTF TNF-a, 11-6 FIFEIAKF,

131.71+2845 110.94£19.98"  239.14+27.04°
14149+ 13.15 30279 +44.28"  297.93+9.49*
139.15£16.24  253.64+41.75*  249.05 + 1445
143.89+12.58 148.54+18.17" 235.82+15.39"
139.57+12.52  46639+19.51°  375.53 £12.08
138.92£11.36  359.82+18.09"  344.79+10.86"
150.08£12.18  214.63£13.68" 341.14£9.67
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®4 HBREREEREMHIAEZHE(LPS)FES/NRME IL-6

KRN (x +5, n=9)

Table 4 Effect of total alkaloids from Meconopsis quintuplinervia

Regel. on serum 1L-6 level in LPS—induced mice(x £5, n=9)

. it 11-6/(pg+ml")
[(mg-kg") FEAFLPS G 1h V14 LPS J5 6h YEST LPS I 12h

IEF XA - 85.86+18.44  85.08+1539  84.21+21.05
g - 89.75£2345 159141735 106.92+23.45
LAk AL 50 83411517  10656+13.32°  84.97+11.16'
ARG 20 86.69+7.57  137.65£937 9725561
PRIER 50 83.10£7.16  14817£9.01 9389851
EREEA 100 8139£551  138.84£10.02  85.15+12.19°
SRl 20 8777639  15246+7.64  89.42+7.05
Ry T 50 83.50+6.18 14214 +14.83  88.43+6.39
ARERTA 100 8153+4.99 137421206  84.76+7.02°
TE: SGIEE IR (RIS L, P <0.05; SRmILH ([ &)
e, P <0.05
2.4 TLMKSRGE S 2 st LPS 55 S/ BUBE b EL g
45y i NO. iNOS Wsgm) 250K 1, 51E%
Xﬂﬁéﬂtbiﬁf, PR /)N IR s 5 I &4 1 9 P 19

S NCINOS T bR, ZERBMA IR
SL(P< 0.01), SEIARIA L, Folikeraim Bk Y

27 AL /N BRUVE s B A B3 ) NO Fr i e
iNOS 1 W B REAL, ZRWAESIT¥E L (P<
0.05), IJ[UEﬁ@Fﬁ io /n%%‘éﬁﬂ ﬂﬂﬂ(ﬁéj lm;u\
LR LPS 175 S 19 /N BRI IS B A8 i 43 W NO
iNOS HA B R AHI/EH

3

»
n

ok
sk

g
o

NO/(pmol - L")
— o
+H*
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= o
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o
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0 0.0
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'%%&‘3@’% @? %\‘9 o N /‘?\@\)‘? %3\?@?&%} %;,W%\%@\X‘}%} %\”“;i%\“}
o & e ¢

Ve SIERARAHE, TP<0.01; SHMAHE, P<0.05

E 1 HEEHEREYEMESE(LPS)ES/NRERER
AR5 NO. iNOS HIFM (v +5, n=4)

Figure 1 Effect of total alkaloids from Meconopsis quintuplinervia
Regel. on secretion of NO and iNOS in LPS-induced mice

peritoneal macrophages(x s, n=4)
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Figure 2 Effect of the total alkaloids from Meconopsis quintuplinervia

R BT 22 4R

Regel. on the characteristics of lung tissue lesions in LPS—induced

mice(HE staining, x200)
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i

AHIE 5T 8 o #E 57 LPS 75 5 K/ B4 B R E AR
AL, DRI LPS 755 1Y/ BRUE W 40 L 43 W NO' Je

iNOS [ &, 0T T T KSR GE B L Dad bt e 1
o S5 RW, HPkSRGGE B IRRE S I ] LPS
55 1) 9 RE AR B /)N BRIV 11 A M3 n L 92D /)N BRUT
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