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WE: BM Wit 2k E L EWaat g 245 (LPS)#% 569 b R KRR ey KAF A AL hH, Fik W
BALB/c /N ARA AL 9 40, Bp B xy ML HEAI 20 (M= iE 4 LPS 5 mg-kg') . kFa L& (bt R,
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#2Td, xRS fr & fa B BT 4 2R R KO fm iR B AT 9t AL SRR ELISA kAl e iE AP B 3R L B F o
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TNF-a, 1L-6 KRF 2 FHFH(P<0.05, P<0.01); BR8N AT ILAFLLL T dn, R A K iziE, HFh i
B Feib i A E ML LA R P69 NO AZ A INOS F A B4R G(P<0.01), HAEAMILIK, E4H
LPS )& 6 h, ZIREELRE B A MG R SR ARE N F 67746 8 @i ZEI(P<0.05); 4 LPS &
12h, B4HMM MK A ITHRK(P<0.05); &4H8 0 FAEEHLPS S 6, 12 h (AT £ M2 b
ZiEAETH R BEAK(P<0.05), fF TNF-a KFHHIER(P<0.05); BIRGRES EEDBRSH BRI LR
BT A EST LPS 5 12 h 89 f2iF 1L-6 KT BEAK(P <0.05); &4 25200 F 242 64 P 9m 2 2 % B 2R,
% BRRGRE A MBAF B ) RS B it b iE iR 69 NO A & INOS & /1 2K (P<0.05)
5ia ki, AARGEARE B AMBERP D RAESH LPS 5 6. 12h #9fik TNF-a K39 B EAK(P <
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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-a, IL-6 expression, NO production, and
reduction of iNOS activity.

Keywords : Total alkaloids of Meconopsis quinquefolia Regel.; anti—inflammatory effect; inflammatory factor ;
TNF-a; IL-6; NOj; iNOS; mice
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P, TbkERoE FEAE TG TR BRI, 1Y
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1.2 24P Bk HkEeRohE RE A FiBERE R,
F r L 2 B G b 5 D A B 9 AR T G A Y B
FE N BB SERL g Bl JE T K 8k 18 Meconopsis
quintuplinervia Regel.. HU T J5 W AL KER 08 1 ke,
e, 1t 200 Hifi; 95% L WERIR R 2 R 1R,
7 000 mL Z B, 23 12 h, [F% 1.5 h; 55 2 &%,
7 000 mL ZEE, [FE 1 h), dEid, AIFER; WUE
MR ZE 20 mL, PRI ATHESEDE, 755 A T0EZ
FREAYIFT 1 mol- L' HCl RS, T pH HZE 2~3,
U8, BRKZH A R R PR K I
pH{H % 9~10, FHAMRERER, BESZE,
RIS H PG M Ak ; 55 K I
R, 4 CHRAFEH

LPS, [ Sigma AF], fit': 042M3977V; =k
e, BRI GARAA, #5.
17081511; A& 1% , 3 [E Thermo Fisher Scientific
oA, 5. A42D6491; RPMI-1640 5954, £EH
Gibco 23 H], #t5 . €23400176BT; /) K it 983 3K 5E
T o (TNF-a) ELISA 57 &, 35 R&D v H,
fit+5 . 20170912A; 40 /- 2 6 (IL-6) ELISA X
Fla, RWAELEY THEARAA, 5.
CSB-E05246m; — & LA (NO) Kl F] &, ik
AREYEARNT, 5 S0030; —F LA A
GNOS) Rl A &, m st BB TRRWFSE T, 4t
51 1793745,
1.3 EELR  UV-1800 B &A1 W e eI T,
H AR B HAU 38 A FRZS ] 5 Multiskan Go 4= 9% B B 5
{¥ . Thermo Forma 311 B F#X CO 4053846, 56
Thermo Fisher Scientific A 5] ; TLeica CM1860 A1k
YA HL, FE1E Leica /A H]; TS100 5] E A 2% B L
5%, HZ Nikon 2N F]; Leica Qwin B HrF, 32
Bio—Rad 23 #] .
1.4 58l BRI K42y 4 81 H BALB/c /N
MLATN 9 4, ZrBI I H % R | AR (s v
LPS 5 mg-kg™) . SLATFOELH (BHPEXTREZ, 50 mg-kg™),
DI R H kgl S A AL . . miRlaE (20, 50,
100 mg kg VIRITAH SR A, 4 9 Ko TkErs
A YRR T ALAE T S LPS 4 TR Ak LA AR R 751 42
B2G25 1K PRI A E I T 20 LPS T 1 J8 T 4
Behey, BR VIR, HEEET d; H2G4NE B IRELEY
420 mL-kg'o IEHOGT BRZH B AR 431 S 4 T [
IRFLZRIRK o
L5 BB RICR 4 LUK G &L 8.5 ¢ Bl PR EE
424 g, REHZHN 1772 g, /K ZBFE 28.5 mL, A

T 67.6 mL, JNZEMEKE S E 200 mL, B
BRI o /0N BRUBE 8 T 5 35 ~ 50 mg - ket A BRI
A, AT EFRRE)S, 4T HES LPS 5 1. 6.
12 h 3 B[]S HEA T IR AL, A /N BUR I 2 24
1 mL, “F¥3EFWA 1.5 mL EP &, 435l 47
F1 0 BT 50RT I 375 41 56 PR T/ SPAG

1.6 /MEUAMRIMETANML B K (157 TR OREW
SRELITA 0.03 mL EDTA $ulE, 77T 4 CUk4i;
FHB e B 04 190K ok R RE AR B 5 A, far
YRR IS th A MARE T EGH N, 29 20 pl; 7E 5%
B , BN BT R A, A
FEAR I RRL B4 3 e, HOPH4MA.

1.7 ELISA ik ¥ il /) B 3% vp TNF-o. IL-6 i#
Fh M U157 TR RAE RSN A I e
05hJ5E, 4°CTFLL3000 r-min"' &> 10 min, 21>
AR 12 em, BB SUHEHE IR ELISA 50 S Ui 45
APRERE, KIS TNF-a, 1L-6 97 .

1.8 45 5h— nl WL 53 6 6 V75 A6 I /s B 1 s 41 L 55 i
NO &5} INOS i6 J1 S8 U517 il & /N R
JE R LRI . K B WA A T 24 FLAR, AEFLN
A 500 pL 4R ¥R 12 h 5, $B A
HIEIMAZGY T (1) I %R, AL
W 500 wL; (2)BIRIZH, A &A LPS(L ik
BEN 50 ng-mL") BEG IR 500 pl; (3) FkEREUE
SEYImR ., . mREA, WIINAEAE 50 ngemL!
LPS+ T ik & 4 v S A= i (24 o s Wk BE AR IR Oy 3.48
1043, 31.29 pg-ml ") BRF IR 500 wl; R4
4 AL, BigE 6 h)a, WEERTLANNG W . &
NO. iNOS K5 £ Ul 320 BRIEA T #4433
FEAFLIEP K 550 nm & 530 nm FOWOGEE(E ; &
NO & M iNOS 5 11 .

1.9 /BN 2055 PR W 58 K s R PR AN O
R ML) Sz RPARBE /N, U IEZH 22 3 PBS 72
SURGE, BT EER (4% 2 R HEE) T 12 h; FHH
20% . 30%IERER AR EINK s BURIAEZHZL, UL OCT
I, EELKEY R, VIRIEE 8 wm; BT R ATH
MHE Jeta, f5 T8 200 TR B2 (x50) Al £ B
(x200) F4A#%; K Image—Pro Plus 6.0 X/ TH
HRED 3 A, SR AR S A T4

110 FEilARbBr)yik R SPSS 21.0 Gt 4#t4 7
BT, TR bR (v £5) TR £
21 ] H A5 R FH B R 2R 5 22 40 BT (One—way ANOVA) ,
Wi EL B 1SD A5 LA P<0.05 h 2255 HAA 41t

LN =S\
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2.1 kSR 2R 2L Yo LPS i35
FTANML i gmn 250 LR 1,
A, BRI/ NEUE ST LPS J5 6. 12 h 94N LA
YNMIECEH B3N, Z KA S E L (P<0.05),
ULHH LPS SR MR il i oy, SRR L, e a
LPS ZJ5 6 h, SkiEsaikdl . FlkeraiE B4 Yk &
) PR B A B 45 7R IR T AL AN e A B R
K, ZRAFEITFEL(P<0.05); F5 LPS ZJ5
12 h, FEA0 A B IRAT, =534
Giit i L (P<0.05), 45950, ﬂwﬁjm,i
YIBKEE S M ] LPS 75 5 19 /)N BRIV 1 200 L35
A /N BRI SR

F1 HREEESEVHEIE S (LPS) S/ RNE M
B4 EAIRM (x £5, n=9)

Table 1 Effects of total alkaloids from Meconopsis quintuplinervia

75 /1 Bl 5P i i
HIEHE X IR L

Regel. on white blood cell counts in peripheral blood of LPS—

induced mice(x s, n=9)

g1 ik HANE A (x10°- L)
(mg-kg") yE4tLPS /5 1h {8} LPS J5 6h ST LPS 5 12h

TEF R - 2.95+0.23 3.10+0.35 2.89+0.26
BEAVA - 2.69+0.25 3724028 3.90£0.29"
SATEEAL 50 230+0.29 2.95+0.17* 3.29+0.24°
i PRl 20 254£025 3.1420.15 2.65+0.30°
ol s g 50 2.25+0.10 2.97+0.15 229032
FAERPA 100 2.17+0.26* 2.63+0.33" 2.05£0.31°
SlE= el 20 243+0.30 2442037 239021
Lnieiaigi| 50 236+0.17 222:0.24" 2.13£0.16"
FAIEIRITA 100 2.04+0.12° 2.05+0.32° 2.10£0.37°

Ve SIE AL (IR ) L, P < 0.05; SBTEIGL(RIR ] A
I, P <0.05

2.2 M k&R SEE B E VT LPS 5 S/ BN 4148
RYEANML w250 03 2, SIEHEXTIRAL L
B, BERIZH/NRUETEST LPS 5 6. 12 h (filiZH 4R % 1k
R AR B B, ZRAFEIFFE L (P<
0.05), #7x—E i) N ZH 25 Bl LPS AE H (]
FER M AN . SHRI A, #5245 25 4/ BU7E 1 5
LPS J& 6. 12 h [l 20 2 5 P 200 b 32 e 450 ok B 8 o
fi%, ZRWASIFEX(P<0.05), Z5REY, I
Jik Sk S AR W mR AT LPS 75 S 110 70N B 8 4 g
R HA R HAE

2.3 hkak ok B E PO LPS 5 S/ B 12 %6
PRk gm 45036 3. £ 4, SIEEXRA
Fods, BOAYZH/NRUB RS LPS J5 6. 12 h iy4hH I

*k2 IREHAEZEVHEEZE(LPS)ES/MRMEALR
KR AR (x +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 ks TR RN A
/(mg-kg") I LPSJ5 1h A LPSJ5 6h 74 LPS 5 12h
T AL - 844.67+46.95  898.78=88.11  890.00+76.34
TeARIZH - 884.80+67.12 1293.92+118.97 1284.63+84.71°
AT A 50  867.22+5759  918.89+66.34°  897.56+83.43°
1EE [l 20 874.78+19.08  938.00+24.87°  850.81+22.07°
FEfrH 50 865333121  899.67+17.24°  844.02+18.08°
[ |'Jiﬁ<'3‘Ffﬂ 100 85433+17.01  866.67+28.29°  839.67+26.10°
EHEIAIFA 20 821.67£4250  980.33£35.92°  855.33215.95
PRIERTAL S0 830.32+30.81  931.30+26.51°  863.67+29.01°
FRSAITA 100 853.67+16.56  851.67+2237°  876.33+25.58°
T SIEH X HRA (RN ) LA, P < 0.055 S5HURIZH (R 4)

Hb#s, P < 0.05

*3 EREHERLEWHIIEZHE(LPS)FR/IRME
TNF—o 7K FRIBME (x +5, n=9)

Table 3 Effect of total alkaloids from Meconopsis quintuplinervia
Regel. on serum TNF-a level in LPS-induced mice(x £5, n=9)

13 ffui TNF-o/(pg-mL™)

l(mg-kg") 5 LPSJ5 Th 1S LPS J5 6h YESTLPSJ5 12h
EH IR - 14800+ 14.14 1322422602 139.65+41.80
frA - 158981347 662.12£5124" 489.28+22.48"
SkAiisAl 50 131712845 110.94£19.98° 239.14+27.04'

R 20
PRIERPE 50
AR 100
AR 20
PRI 50
HAETRITA 100
e S E RO R (R ] ) P
LA, 'P<0.05; HiGyrA (FF

141.49+13.15  302.79+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  466.39+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°

—_

g

“P<0.01; SRIRILE (R )
i [AEHE] S A, “P<0.05

HTNF-a, [L-6 KPR ETHR, ZFA5ITHEE S
(P<0.05, P<0.01), SR LE, £4525491/0
FEVEST LPS J5 6. 12 h M LT TNF-a 7KF- 3407 5 %
i, ZRWARIHEL(P<0.05); TUIKERGE &
A= ) R AP A BRI AR TS LPS J5 12 h 1Y
M35 1L-6 KB RN, Z5 A5 %EX(P<
0.05) . SiRyrdltbir, TPKERoE S Y R
H/NBRAETEST LPS 5 6. 12 h MIMLH TNF-o 7K F-2
BT, ZRHESEITFE X (P<0.05), 4R%E
B, Fkak g Bk W ms T AR LPS 3755/ U I
THIERH T INF-a, 1L-6 AYFIEKF,
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Table 4 Effect of total alkaloids from Meconopsis quintuplinervia

Regel. on serum IL6 level in LPS—induced mice(x +s, n=9)

) i IL-6/(pg-mL™)

(mg-kg') YEHHLPSJE 1h HESTLPS 5 6h HESTLPS 5 12k
IR R4 - 85861844  8508+1539  84.21421.05
T2 - 80.75+2345 159.14£1735 1069242345
PSR 50 83411517 106561332 84.97+11.16'
fRFlEfrg 20 86.69+757  137.65£937 9725561
R A 50 83.10£7.16  148.17+9.01 93.898.51
ARG 100 8139+551  138.84£10.02  85.15+12.19°
RAERTE 20 8777639  15246+7.64  89.42+7.05
PRI S0 83.50+6.18 14214 £14.83  88.43£6.39
AR 100 8153499  13742£1206  84.76+7.02°

VA5 E RO A (R A Hee, TP <0.05; 5 BERA ([l il 1)
LbE, 'P<0.05

2.4 HkSRYE S WBT LPS 5 5/ BUSHES B
4EL 5 i NO. INOS 38 m 258 LE 1. S51E%
,Hﬁé L, AEARIZH /N BRI I B2 L v i )
HCNOS I B TR, ZEREASIER
XW<mm05mﬂﬁwﬁ,£%§Jmu¢%m
25 ALY /N BRUTE I E W 20 i VR P  NO B i
iNOS 1 JTHI B BEAL, Z2RWASRITFE L (P<
0.05), HEFIEKmPE, 2588, HlkergiE B
AW LPS 75 5 19 /N BRUIE s B 20 i 4336 NO
iNOS HA W B fifEH
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NO/(wmol - L")

o
i

=4
2

o
»4)\@ # &
=

B i
\% &4&\@ %ﬁ\\?’”

)&\\%35 %j(\x% %A\& ?\%% %\@%
/&/

T SIERXTRAIILE, TP<0.01; SHELILE, P <0.05

E1 AREAEZEWMRHIAESHE(LPS)FES/NRERER
YRR 4ih NO. iINOS IS (x =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)

2.5 Fulbkak ok i B E P LPS #5 5/ Bl 4120
W B IR S5 R LI 2 TE 0k BR2H /N B it 2
SU/NIFZE RO, Bl 96 g, i e ) S5 G 4% Mk 4
MR, LRSS ar L TeHg A, i BE G R, Al

oG

AL

- L BRI
B2 ABFEHELEMETIESHE(LPS)FS/NRAAR
R IR AR AERY B (HE Yt , x200)

Figure 2 Effect of the total alkaloids from Meconopsis quintuplinervia

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

mice(HE staining, x200)
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(LPS) 53 M S AEBL I/ INER BT RAEF S HL], LA
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Al — AL A (NO) , [HIE iNOS 7KF B 42 5 vl 38 il
NO WA R . NO BEZ 5 2 A B2 9 A 28 5 18 i
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BUWRIEBOR T, LPS BB AL 2 — i = i
i RAE MM, FE TNF-a. 1L-6""', TNF-«
SRR R F R BN, R A
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L T AR = A 45 S REPE A IR, i e 0 Sz
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A SRy 030 9 1 7 R B 1 RABFR b o 7R 45 IR
Birh, NEAUARR RAE ™ 8, TNF-a, IL-6 Rik
LA
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AL, DRI LPS 1755 1 /0N BRUE g 20 1L 3 W NO I

INOS B, 1T T HPKERGH B AW bL R AE
o S5 FRW, HPkERGE SA YR RE e Ml LPS
5 1 A A AR /N BRIV P2 L A, 9D/ B
PR AE MR, PRI/ R+ TNF-a
IL-6 [ FRILKF, M/ R E R4 NO. iNOS
A3, VRN U ZH 20 AR M B AR, A B
RAEH . R, 7852560 I8 SR B 1k ek s e
YA 3 2H /N B TNF—o0 KT B AR T [R50 497
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