¢ %% Chinese Traditional and Herbal Drugs 38 43 % 2 28] 201242 A *321-

~/~

HE KRR 2 MR K B A IRIP1E A R L 5 AR A 4
MR

18 P B4R X

A B2 KA, DU ER 611137

H OE: BEY RIS KR SRR X SR 2R R R AR RE AR BRI T . FE BAOKIRIY) ig 452 1
G, KR v TIEZHE (LPS) @ ratEibii iy, MBS HRNREARNOL, 20 THES LPS 1. 2. 4 h il K EIL
Wi, WUE IYE R SRFE ) F--00 (TNF-a)+ NO. ZBEAHTE (Ach) 7K, 7] s EU 25 20000 o 6 3 5 T LA, ) 4% i 2
V5%, MBS FAh BRI N (ChAT). CBEHEERES (AChE) #&k. AR HEAA LR, A /KIEHY .
ARGTA 20 R o == b B 2 220 S () 5 b 5 A P 457 27 K Bl A S B R 2, L rp i S /K SR B ) i R R AL PRI RS 2 h I g i 30
BRRIGHLUKM, BERARARIERE, RN NO /KF, &M Ach KF (P<0.05. 0.01); KK TNF-o
e, SRS R ChAT ITEHE, (HER RS 4E Lo HXT AR, HaKIms/E i1 5% KR, ©
RS IHEFR ) E W2 R . S5 SR /KIRIU REER = S 403 07 R BRUMLVE Ach K1, BRI TNF-a. NO 7K, i 4
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Correlation between protection of Scutellaria baicalensis extract on rats’ acute
lung injury and cholinergic anti-inflammatory pathway

CUI Rong, MENG Xian-li, WANG Ping, LI Hong, YU Yi-ping
Chengdu University of Tradional Chinese Medicine, Chengdu 611137, China

Abstract: Objective To explore the influence of Scutellaria baicalensis water extract (SBWE) on cholinergic anti-inflammatory
pathway through acute lung injury (ALI) model. Methods The ALI model was set up by tail iv injection of lipopolysaccride (LPS)
after ig administration SBWE for a week and then to observe the basis situations of rats in each group. The rectal temperature was
measured after injected with LPS for 1, 2, and 4 h, respectively. The changes of TNF-a, NO, and Ach levels in serum and ChAT and
ACHKE activities in pulmonary tissues homogenate were detected by determining the lung wet/dry weight ratio. Results Compared
with the model group, the high- and low-dose groups of SBWE as well as the group with galathamine showed the different degrees of
protection on inflammatory response. Among them the high-dose group of SBWE could reduce the edema of lung tissues, the
magnitude of body temperature changes, and the NO level in serum, while improve Ach content in serum significantly (P<0.05, 0.01)
2 h after model set up. Besides, it could reduce TNF-o content in serum and increase the activity of ChAT in the lung tissue
homogenate, but there was no statistical significance. Compared with the control group, no obvious difference of indexes mentioned
above was observed between the control group and the group with SBWE merely. Conclusion SBWE could increase the Ach level in
serum of ALI rats, decrease TNF-a content and NO levels, and effectively inhibit the further deterioration of inflammatory response.
But there is no significant influence on Ach synthesis and decomposition related enzyme, ChAT and AChE activities. Thus effect of
SBWE on cholinergic anti-inflammatory pathway may be due to indirectly promoting the release of Ach but not relating to the
biosynthesis of Ach.
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AN ETERHEY ¥ % Scutellaria baicalensis
Georgi TR, FATT G V5 KRS D 3
R )2 - TRYT 2 R S et om, R R
EFERA P s RN & Mt
B AR, EEIPIR A S
HIZIR 7B (NF-xB) #4245V R, JHH,
BEHT 28 %) (cholinergic anti-inflammatory pathway)
SRR — S PR S T B i, MhE R4t
WL R E M AR AR SRR (Ach) 5 E1E4
J_ bR 2 Y5 SBERR AR SZ AR (nAchR) AHHAEH],
0 T 0 4 L DAL B A DR 1R AR R, B IR
NF-«B W&l Bk T 4000405 e, il btk
R0 TR 40 P A% 05 B OV S Wi 9 R 2
B, ANIARFENUA B K IHTRAER] . SR RAEHTR
YEHIIE,  BHIT NF-xB 3G AL SEHLHI 2 7552 nAchR X
—RAETPR LI BT RS, 2T
PUR I TP EAFRAIR DT TR . ACSEE R
FR B 75 R B R 2, BT 90 B A )
IPTRAE, 80 5 IR RE T 28 0 2% 2 A
Ktk
1 et
1.1 Zam5ik

AP B AT R R, Sl b s 2k
PG 2 77 Bt 5K 00 90 04 38 58 0 IS B RHEL ) 34 %
Scutellaria baicalensis Georgi ) T-1§H o HUEE A, Ml
N 10 fif i P28 HR/K IR 2 Ik, B Lh, AR 2K
IKEE, WRIRAE 2225 1 g/mL, Bl 5 O RT3
IR R 52253, HPLC 2058 2 441 i i
BT E (PEZ) 2010 SFEROIE (R T8
HADT 9%) o LRI ARSI, AR
W 2 R AR, fibS H31020671; JIF 2 B
(LPS), Sigma A7l; Ach. NO. ZBERHBRE W
(ChAT). ZWEIHGHEERG (AChE) Mg H (TP)
RS B FE R A TR MR A AL
7~ (TNF-00) PG S5 0 il R 6, Bl 12 T
SAEPIEARA PR 2 ]

12 ¥

SD K, Mk, SPF 4%, 15 (220£20) g,
HH DU 1145 B 2 B2 e S B S ARE T i e ik, Shvr
AIES: SCXK (JI]) 2009-124.

1.3 {4z

Varioskan 43K 2 DjRERFR1, J¢1E Thermo

Fisher Scientific 22 w]; LR, ERINTT H K5 SE

W& JEA R 2 7
2 HiE
21 A5

etk SD KR 108 Hg ik s blidl o4 6 4:
SRR XTI AL, SR E KSR IR AL, B
KK IRHUI R+ LPS 21 . BRIk SR H
LPS ZH == fl g S xS B2, B 18 H o SEER i
1 JE, KRB AL 2 KL EUY) i R
FIEARR ig 4525 1 IR, FIES8 3.00 3.0, 1.5
g/kg, XML TR 280K, N5t B 256
MK ip 4T IN2E A 5 me/kg 1 IR, dhAIES:
K251 .
22 HARESLE

KRIERRT 5 d, BERMALER UGN . AT
10 h 256, Wl 2 IR AEAE R SR . %
BHMAKRIRG DG 1 h, A KPERUCA R 7 =
. I e Al KRR iv LPS 5 mg/kg, i IRZHAN
TR PRI O] R A 5 S R R AR R R K 20l T
257 LPS 1. 2. 4 h e SN, CAAE A
A GEBLE IR SFEREARIR I 221D T 54 8h
YIRSk S A8 R IR I 8] 223 JE 6
HPL20% 3373 (1.0~1.2 g/kg) ip BRI, RECF
kL, 7 RIOFIECAC il 200 mg VKRR 10%
A3, 4 °C. 3500 r/min 250 10 min, BB LL
R0 ZA MRS 1 s BCA IR Rk i, AR DR o
H5 TR MEEE 30 min J5, 3 500 r/min
250 10 min, U3, FAR A0S0 I 1 7 VA I &
i R T
23 FitFEE

iR FH SPSS 13.0 AR AT Ge vt 24 b 3 . 44
iDL x 5 Row, )0 R 2 e LU IR FH L DR 3%
77754301 (One way ANOVA), J7ZE55#& 40 LL
MR LSD t 5, 77 224855 % K Al Tamhane’s T2
56 o
3 #£R
3.1 XT2MERRGARERRL AN

B B KR m AR A i = At
ALK iv LPS &, HIUAFRIRR R 1) A 305 3k
AL KGR WP I IN PR R A i
HER, JRHRBUPEIRYS, ANV A S
KA, 1B P R 2 R K I . % R AL RN 3
K KGO AR AT A IEH, AR I e
Ko GRIFE 1,
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Table 1 Effect of SBWE on basic situations of ALI rats

) _— . - B> K PR . EEE. R DRaRa
4o s /(gkg ) L7/ S —— " - o
PREERE /R HIERE /R Yl /] Mk /1

xof - 6 0 0 0 0
Rt — 6 6 6 6 4
BRI SEAIN 3.0 6 0 0 0 0
T KR 3.0 6 6 3 3 2

1.5 6 6 4 4 2
22 0.005 6 6 4 3 1
3.2 XA A KR AZE LR R = B S0 3.3 MWAMMBRG KRR

L0 R LUEE, RS KPS s 2506 1T
KU 2R B 5 i LA JE W S s s 4B
YIRKRAEL T LPS J& 1 h 20 280 B0 d K e
TE4 T LPS Jii 1v 2+ 4 h gl & K4 il 25 4
I (P<0.01). HHAIAE:, #EKIEE
AT 2 i 2H 2UE R 2% I T) K I B S i, G
L2 h I RCR O B3 (P<<0.05. 0.01); In>%
A K SR K I IR AN B 2, 5 50) B A LAt
T FESE, MG 1. 2 h NSO L2
i (P<0.01). Z5HILE 2.

%2

L IRATEOEL, B KB B 4 20 1
KRR W 52m0: 257 LPS J5 1. 2 h, B4,
I A L B K R e R A K B AU
WAL F % (P<0.05. 0.01), &% /KFLE
W e R R AR 2= At B K BRI T B RO Y 4 2%
2 (P<<0.05. 0.01); 477 LPS )5 4h, KRR
HHIEH SR T, G rRon 2= At S AL T v A A B
(P<<0.05), SEZHLLAEL, In=2Adfgedh . s 5K
Y R AR AUR RRAE 4 h AL b T 22 R,
AERTLEIFENL, SRNEK 3.

BESIKRBN SRR K RATELRER N (x+5,n=6)

Table 2 Effect of SBWE on lung wet/dry weight ratio of ALIrats (x+s,n=6)

T2 A i S T i A

i FE /(gkg™) — —— —

ERS 1h A )E 2 h k)G 4 h
pagic) — 45540.18 4.5440.13 4.60+0.15
B — 4.89+0.14* 5.18+0.19** 4.914+0.25**
TSRS X] 3.0 4.4040.13 43640.17 4.4740.15
A KRR 3.0 476+0.14* 4754+0.17*" 4.83+0.13*

1.5 477+0.10* 4.9240.184*" 483+0.16*
i A A 0.005 455+0.12" 4.62+0.12" 4.79+0.11

Syt e AP<<0.05 **P<0.01; SHE4ILE: P<0.05

“P<0.01, F#IH

4p<0.05 **P<0.01 vs control group; "P<0.05 ""P<0.01 vs model group, same as below

=3

BRI SRR KRR TRIRNE (x+5,n=6)

Table 3 Effect of SBWE on rectal temperature changes of ALI rats (x + s ,n=6)

ARG /°C

4 i/ (gkg ) — - -
HEifi)G 1h ERJE 2 h GRS 4h
X} R - 0.2240.39 0.32+0.24 0.224+0.15
il — -1.134+0.77** -1.70+0.53** 1.1340.58
T IR 3.0 0.32+0.28 0.32+0.28 0.2540.10
A KR 3.0 -0.28+0.37" —-0.85+0.54**" 0.60+0.25
1.5 —0.80+0.53** -1.484+0.87** 0.6340.29
=5 A A 0.005 —-0.6340.55** ~1.0240.394*" 0.88+0.31*
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34 MRMARGARMDE TNF-a 7K TR 220

LRI L, B K P SR s 2506 1
KEME TNF-a JCHE 20 iv LPS Ji&, AR
RIS TNF-o 7K FTFR, Eiv4ah W ZEREE (P<
0.05); >4 At A A K 3 5 /K S EUY) m AV T R 2K
UM TNF-o K55 A LR E B %R 5
BRI LLEE, 7E45 T LPS J5 4 h, I iAbfid] K%
257K BRI v AR 2 4K R H TNF-a0 7K Y- W
B R (P<0.05. 0.01). Z55H I 4.

3.5 AMMHRGKRIE NO KFRIE N
LA LG, B S KSR SR e 2 06) 1
K ELIE NO ZK~FJCH 5% iv LPS J5 1. 2. 4 h,
B K BUTE NO /K W& T a (P<0.01), 4
h WAV TN 2 AERAL . B2 KSR I
FIEA K RAELS T LPS Ji5 24 h /2 135 NO /KPR
W1 BT (P<<0.05. 0.01). SHEAIAMILL, 2
Tl RO RN TS KSR ) R 4 T45 7 LPS 1. 2h
ML NO K B RHE (P<0.05). 253 WL 4.

F 4 BT 2MERIRGARMES TNF-o 1 NO KEMEM (x+5,n=6)
Table 4 Effect of SBWE on TNF-a and NO levels in serum of ALI rats (x + s ,n=6)

q i/ TNF-a. / (pgmL ™) NO / (umol-L™")
(gkg") RS 1h RS 2 h S 4h S 1h G 2h RS 4h
pagiit —  2975+11.90 31.01+15.74 3132+ 937  6.53+2.44 6.99+ 2.69 7.95+ 2.45
Rt — 412241048 3235+11.73 44.17+ 7.28* 12.28+4.67** 82.28+22.39** 115.74+15.93**

TGP 3.0
HERPERY) 3.0

30.86+13.96 2534+ 820 343011253
2404+ 1.10 2643+ 950 2543+ 8377 7.81%£230° 37.34+15.23*" 129.89+15.67**

1.5 43011457 2620+ 674 27.99+ 8197 9.55+3.27
22 0.005 29.40+ 475 27.88% 426 31.56+ 8.04

7.4942.06 8.80+ 2.49 8.94+ 3.96
70.69+ 8.52** 128.61+18.59**

8.83+1.74" 33.11+14.54" 119.24+16.49**

3.6 XT2MERRGARMES Ach KFRIF M

LT RAAIAH b, B K S SR s 2506 1
KM Ach ZKFJCHH 25 M9; iv LPS 5 1. 4 h,
BRI ALK BRUILE R Ach KB TR (P<<0.05),
TS KB i AR AR RS Ach B T,
ATGF2 25 5s IN2A B K BRI Ach 7K P8
WBETE (P<0.05. 0.01). SEMAME, 47
LPS J& 2 h, B A /K S w41 Ach KT8
WIE (P<0.05) 1 HARFIELL Ach KT EA R
Fo diRNEKS.
3.7 WRMERIRGARMALSRRZSD ChAT
AChE &Y $2

L IRALA L, B S K B gh 2 0] 1

K RZH 2340 3%t ChAT 5 AChE 3 G WA G 50
iv LPS Jii, MR K SR U R 4Lk Rl
2128 ChAT JEPE I, 1. 4 h I ZEREE (P<
0.05. 0.01), TiXl AChE y&ETCHH Bigm, Siim
HARLL, TSRS E R AR M2 ChAT
IETER R o, (HER LR, 5T
LPS J& 1. 4 h I, B /KEHUY) i s 41K U4l
21 AChE JiEPEH B398 (P<<0.05); i %A 2
FHR U ZH 2 AChE 35 (P<<0.01), {HX} ChAT
TEPEC IR, g5 R LK 6.
4 itig
4.1 BEZEZIKIEBWIRE NS R EMRGAEE TN
AR, HANFREAEN, 1EH TR

F 5 EEKREII ARG ARMES Ach KFEBFM (x+s5,n=6)
Table 5 Effect of SBWE on Ach level in serum of ALI rats (x+s,n=6)

Ach/ (ugrmL™)

AT FIE /(gkg ™)
GG 1h GG 2h RS 4 h
X R — 11.71+1.83 12.46+1.94 11.69+1.99
LY — 1523+3.27* 13.46+2.17 14.70+2.67*
A KLU0 3.0 12.92+2.45 12.56+1.76 13.35+2.61
B KEEEY) 3.0 13.70+2.94 17.40+3.26*4™ 12.39+1.56
1.5 14.64+3.40 10.94+2.15 12.03+2.56
Jn == A 0.005 15.29+3.534 16.44+2.4344" 14.46+2.18*
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B KRR 2 A5 K R4 ZR 5122 F ChAT #1 AChE JEMERISZNET (x+s5,n=6)

Table 6 Effect of SBWE on ChAT and AChE activities in pulmonary tissues homogenate of ALI rats (x+s,n=6)

m o FHE / ChAT / (U-gh AChE / (U'mg ")

(gkg) S 1h WHE2h RS 4h EBUS 1Th G 2 h RS 4 h
of I —  170.12%57.83  167.88+£51.23 163.26+33.43 0.398+0.090 0.409+0.074  0.400+0.077
ERY —  113.85+50.18* 116.47+39.91* 93.68+43.29* 0.35340.057 0.36910.149 0.31240.067
EAKEIYINT R 3.0 164.91£31.65 122.34£53.03 123.91+25.27 0.419+0.080 0.33940.090 0.41540.106
IR EEHY) 3.0 157.69+22.14  159.55+45.74 136.48+£60.58 0.443+0.036" 0.358+0.154  0.414+0.077

1.5 96.66+23.69** 124.44429.53  99.80+66.55* 0.418+0.081 0.425+0.073  0.430+0.097
== Ak g 0.005 125.53+33.92  126.49+29.38 120.96+23.77 0.306+0.050* 0.177+0.036**"" 0.28540.058*

JBE bR s, AR T IR 22, D
W ERR IR T (cAMP), SN cAMP 34 T 7K
PR T 0 W 2 i s 9 Rt R, 1N i 3 W e L
W RE I, MBS, A S, KR v
LPS J5 2 h WL T B RIS . R SRR
(1) J PR & BT LPS A FH TR B i 55, Az ™
A2 TNF-o S8RV LA 1, X L840 a1~ %l
(A 1 e o A 11 A, A Al o 1 A
o, BRI TR Y AR K B
HBUB RV, WP IR S R, i
TS LPS I, VRS IEA S RS NV IR S IELE,
25T LPS Bk — @ s, ghias I getk
R, P SRAas, SRR IR A S
Th R FARP, ZEARSsH, ivLPS JG 2h i, K
BRI S T 2 ) B R, A0l K R HH DY sz
S RAFER, Bl G AR R, &2 4 h i %
ZH I IR BIER o LPS Bk T 6l E e 45 41,
B L 1] BRIEO 22 Fh JE A0 M s A e, A
FLRETBOR S A A JoT B 4 M DRk 1 [ 422 5 350 24
UG, AR TR IR 2 JERE R
ARSI v il 4 2 B S T iR EUAE T LA LPS
HOR R BRI R BE K P IR S o 355 /K $E L
WIS L5 25 n] LLYs S LPS 5k i L3R 40 ;e v, A
PR AN LT R A IR 27, JELAT S K
PER R A EER A s, I UK I s R 4
AR
4.2 FEZIKIREVI YT AEHE AL L A IB R RO 22 M
JIEBR BEAT 2 30 B 1 2 R 20 3R 40 s I 28 i i3
S A0 M PR A AR I AR — S AR PR AR,
A0 JEIRRAE PP 2e S FORETBUR I8 T Ach 24 F MK, il
K YU RN P sk B 1 4 B P 90T S N AT B AR
Mo a0 BEGSERIEE R THUARS, 2Bz

e NEF A5 05 R A R AR s 2 i, AR
B G5 N AE S U 5 B B S AN B A
A, BOm ket AT, 5 DA E S AR
FEI Acho Ach 5 HUAZAN L FAHBBAE o7 S24KEE M
ZARGE GG, I A A S S A A Al
=4 TNF-on IL-18+ IL-6 Fl IL-18 {2 % R T
T Y S OV, o MO AR EAE R A ES, H
B o7 SZAATE PR DB RO o7 JEBEY £
BEAEAS A4 Ca7TnAChR) FE RIS R /N SRASRE P AE BT
:)Jéﬁzﬁﬁ[“-m]o

TNF-a F1 NO J& NF-«B 15 5l i F 70 28 55 A
T, I NF-xB i FALG, BOE TR 5%
BRI 0 o " AT] B0 RO 5 00 AT Ao e — B
(IRELIT, #0Ks 3 BRI RIE L R & WD,
# TNF-a. NO 55 R4 N F & 2/, et
i IR e B A TE B i T AR I FRAR - X a7nAChR
Bl B S A 28 TR = A 1 N AL I 9 3R
1E W BE 2 MR AR S R B 1, a7TnACHR
()% o] 4l NF-«B (4% B 32 ,  JF H30E
JAK/STAT3 i #%!"), B F I TNF-a. NO 25545
RIS, HEAF IL-4. IL-10 S50 K14
T Y DRI, A% JEE B SRR A IR T R A
H O FISE IR RAE R . FEARSEE T, KRE
F& ivLPS Ji 1 h, HERI41 KRG TNF-a 7KF B
fers TSRS AR A AL TNF-a 7K
BRI A AH EL B, (HFE R 255, X AlfE
2 MR BRAMAZE S R 73255 R 22 B0V M
FEROR PTG RN s MAEZ5 T LPS J5 2 h, s A /K$E
Y s R R AR RIME Ach b T4 /K, M
TNF-o AL 7E BRI o 5 SCHRHGE , Ach 5 a7nAchR
SEO FRAR EVE 4 B LPS e i vk, i) TNF-o
sk R B AR A IR AETI R, 24T LPS
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Ji 2 h, RGP HLRKEF IL-4. IL-10 /K23
Thim, A" w7 FE FHRHT TNF-o {3
Wb F—ANBARIIKY, XS ARSI 45 I —3 5ok,
TS KPR ) LA RE I A0 JE R F NO
MR, SERIYLLR 2E R B, XalfgthT
a7nAchR FJEE ] T NF-xB HItZE6iz , 3t 1 B A
T iINOS FEDR e S FEIE, s> T NO HI4
JRARE T o

ChAT & Ach [IZEY) 4 B, A AFAE T HHBR REf
Zourh, TR AE A2 CIE PR 4ERR; AChE &
Ach FI/KFERE, AWSINRRREMZ o) o) — 2R
bR, PIEHIRIAT L R ZE R M3 Ach Bl T,
ARSI, iv LPS JE AR ALK BUMLTE Ach KP4
WA Ty, ARSI M ChAT J AChE [¥)iF
ANTRIFRJE MBI, IX AT e A LA SZ 2 LPS 541
Gy E T8 U S AR A 2 R A BRI Ach A
MARPTIAE, M Bl 2052 26105, QI aL S
SO 3 PE PR T B0 3 2 K BB TS 45 2 1
I Ach B0 TF i, JBOK T AT 2
THIVER, ML i & 5+ e e E ] UG
i, B K BRI I SE 45 20407 1) St 1 2 21—
SEMRER, W S /KR 57 &= 41 ChAT K&
AChE [1)3& P A R A 3 i

BN, ARSI 4 B R B S K B A T IR
BEDT I B 9 S5 W 1T g2 HEHLAR Ach IR
M RIETLRAE, SHAD A TG
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