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HE KR X SRR A KRBV R IFAE R R H S B REF A @S RYAE KX
T8 R

B %, Z%Wm, £ F, = 4, FEP
AP EEZyRAs, DU A 611137

B ZE: B TSRS SR K B 2 R Fa s KRB RE PU A B IR . AR BEEOKERE) ig 44 1
G, KEREivATIRZ (LPS) @ At iimy, WEESH K RIEARDIL, 435 TS LPS 1. 2. 4 h e KERIT
W, DN SE IS IR R JE R T-a. (TNF-a)« NO. ZBEIEEH, (Ach) /KF, [ EUMA LN 2 s S TR s, HI4igl
LA, ME SR SRR (ChAT). CBEAHGREERS (AChE) W&, %R SEAIE, HEEKIEHY) &,
AR TR A B0 24 A A A 35 AN [ B B SR AR P 4% K R S 1 R A, HE R S 8 /K SR B s ) AL AR S A 2 h B 6 2k
BOCRUMALZUKM, R AR AR IR, BRI NO ZKF, $#Eiid Ach ZKF (P<<0.05. 0.01); [RIHB#{RI0TS TNF-o
B, MR Z AR ChAT MG, HZEF LGSR . SR AR, BE /KRN RaE e KRN, b
RETRbRY EH R 5. 518 AR RESE = 2 B0 K RS Ach /K1, BRI TNF-an NO 7KF-, Wil 5t
Jit S ik — 584k, (B Ach A BRA KBS ChAT K AchE % PE M SEMa AN W25, DRI 3 2 /K SR B %o HEL GG e it 4% 308 1%
PR ] BB 3 Ach BECRFEAEMIIN, 105 Ach A& LK.
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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
AChE 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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WA N EREMEY S Scutellaria baicalensis
Georgi [T, BEATHE AR V5 K25 TR,
oK L2 TR T7 2 M At g, HA R
gFffR . Hr . e EE RN K e T
N AVERY . AR, B IPIR R S 3
FIHHZIN F«B (NF-«B) &7 2 VI R2 Y, IHf
fE41 4 38 %) (cholinergic anti-inflammatory pathway )
JEUTAE R RIS S e Tl %, ARG
T RK AL M AR AR L WEREAR (Ach) 5 g4
J_ LA 2 Y SRR SZ AR (nAchR) AHEAEH],
A 2o 0 4 e BT S A PR B AR B R, BB
NF-«B 346 BRIk T 40 i) 70 A e st b it
R 0 R 2 40 ) A B OV T Ui 2 RE i
B, MNITARFENUA BRI RAE . 35 R R
YERIIE . FHLWT NF-xB {FALSEHLHE 7% nAchR iX
—RAEMWMERI L R iR, e
PR TR DT IR . A SR
IR BN 75 3R SS9 B A5 )
MIHCRAER], IR0 H 5 IHA R BT 58 0 2% T 428 (1) AH
Ktk
1 ##

1.1 ZR5IRH

HEASIE AL R, Gl B 2 k2
BRI 24 2 Bt ok U0 9T 01 M55 O IS TR B W) BT 4
Scutellaria baicalensis Georgi [T/ . EUBEAS,
AN 10 R ZBK R 2 I Bk 1h, BIF2 K
IKBIH, Rk 2424 1 g/mL, B i B e 5
J R B3 22253, HPLC 2005 s 251 i i
OB E ChEZGI) 2010 FERGIE (B T4 it
AT 9%) . AN =AW BBOE R, iR
W A A F, 'S H31020671: fIF 2 8
(LPS), Sigma A#]; Ach. NO. ZBEEHGREEF
(ChAT). ZWEINGHERRY (AChE) Ktk (TP)
A0 B @ e TR R A AE
Kl F--a (TNF-o0) PRI G2 0 il im0 &, ol 1o i
SAEMEARFRA A .

1.2 #5¥)

SD KB, HEf:, SPF 2%, #ABiRE (220£20) g,
H DU 145 B 2 B e S sh it s i de ik, shvr
AHIEYS: SCXK (JID) 2009-124.

1.3 48

Varioskan 43K 2 D) Reli b1, JE Thermo

Fisher Scientific A w]); H-FAME T, ERINTTHRESE

WA R A
2 HE
21 5%

I SD KR 108 HiZ ks biblL oy h 6 4:
ORI IR R RS RIRIUI IRAL B
KOKIEEU A A LPS 41 BRI EUGH
LPS 41 K== AR BH % B2, A2 18 o SaG iy
1 JE, KR AL B 5 KL ER ) i A
FIEAEER ig 4525 1 Ik, A& A4 3.05 3.0, 1.5
g/kg, XA TR R AR, =R s
MR ip BTN LA S mg/kg 1 IR, 4 IAES:
%951 F.

2.2 HARESNE

KBS 5 d, RERMATRFUERN . AT
10 h 256, Wl 2 RNCRBCEAMEAE R SEal AR . %
BRI Z5)G 1 h, BEA KLU A 77
A INEABE ALK iv LPS 5 mg/kg, i IEALA
BRGS0 AL S SRR AR B R K . 20T
257 LPS 1. 2. 4 h e &4, CAARE AR
Al GERLE LIRS SERE AR I 22 H)D) 54180
YRR AR s & A4 i FR I A] 2043 I 6
HPL20% %473 (1.0~1.2 g/kg) ip BRE, KELUF
Jis gk, 2RI TR ECAC i 200 mg vk 10%
A1, 4 °C. 3500 r/min 250 10 min, HY E3§ LA
R RBEE s B A 3Rk i, LA U
s RE A MREFE 30 min 5, 3 500 r/min
20 10 min, Y E3E, 3R Srui w1 2 42
i A1
23 GitFaiE

i K FH SPSS 13.0 A AT Ge it 24 A HE . 41
LA x5 KR, A5 1 2 e LU RCR ) L PR 3R
i 25081 (One way ANOVA), J5 Z 55 #F 4l in] Ltk
WK H LSD 5, 75 ZAN553# K H Tamhane’s T2
oA A8
3 #R
3.1 FHRMMBRGKRERK LG

B B KSR AR 2 . i == At
ALK iv LPS J5, IR 1) A 305 sk
Do OKEANEERE . PP I PR DRI A g P
R, JEHRBUTEIRYS, NP R s
Rat, TP A R K . IR AL
KKFEEO IR AT N IEH, SR I FdE
Ko G 1.
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Table 1 Effect of SBWE on basic situations of ALI rats

. - » B SESETZIN TN RIS ) N R HE N & N R E R S A
E4 | FE / (gkg™) 1 A . ) . s
e 0 2 IR RE K IR /R Wk /R

Xif HEL — 6 0 0 0 0
FEAY - 6 6 6 6 4
PRSI R 3.0 6 0 0 0 0
TR KR 3.0 6 6 3 3 2

1.5 6 6 4 4 2
== A g 0.005 6 6 4 3 1
3.2 WA K RAMLE LR E R0 3.3 XE2MERRG KR ARSI

B IRAL LG, B KIS gl 2 0] 1
K U200 0 i LUAE TE I s B
HARAEL T LPS Jo 1 h filiZH 2 B0 H B0 oK i,
FEL T LPS J5 1. 2+ 4 h JGlilidl 2 &K &8 i 2% 4
I (P<<0.01). SR L, #5 KIEHY &
TR B AL 230 b3 &%k a) s K IR S,
L2 h RO B3 (P<0.05. 0.01); =%
MBI K R ZUK P IR GAN I 50 R4 P A5
T F S, MSEAA 1. 2 h WSO L2 5
B (P<0.01). 25% W% 2.

%2

L HRATERERE, B A KUY B g 2506 1
KRR G %m0 455 LPS J5 1. 2 h, BiAI4],
DA S K SR EA) e AR AR 4K B A4
BIARFFEEEH R % (P<<0.05. 0.01), HEX/KFEE
Wy v R RN 22 A A R BRI PR A 4 2%
2 (P<<0.05. 0.01); 257 LPS J5 4h, KA
IR BT, o 22 A R AT T v A A B
(P<<0.05), HEIAALLEL, I 2Abfldl . 3K
B R AR 2R BAE 4 h AL b T FE 2 A
HERTLLEIFERE L, GRNE 3.

BZIKRE N SRR A K RATELRRERI M (x+5,n=6)

Table 2 Effect of SBWE on lung wet/dry weight ratio of ALI rats (xts ,n=6)

il ZH 2 i 1 R LA

4 A/ (gke ™) - - -
ER)S 1 h &5 2 h ERH)S 4 h
o} 1 — 4.5540.18 4.5440.13 4.60+0.15
R — 4.8940.14** 5.1840.19** 4914025
T KX R 3.0 4.40+0.13 43640.17 4.4740.15
AR KIEEL) 3.0 476+0.14* 4.75+0.17*" 4.83+0.13*
1.5 47740.10* 4.9240.18**" 483+0.16*
=5 A A 0.005 4554+0.12" 4.624+0.12" 479+0.11

Lt “P<0.05 *4P<0.01; SEIMAILLE: "P<0.05

¥P<0.01, F#H

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

=3

B KIZEY X SRR KRB LAIRNE (x£5,n=6)

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

M AR / °C

4o A /(gkg ") — . "
ERE 1 h WG 2 h )G 4 h
pagie — 0.2240.39 0.3240.24 0.2240.15
it — -1.13+£0.77** -1.70+0.53** 1.13+0.58
B KPR 3.0 0.32+0.28 0.3240.28 0.2540.10
WA KRN 3.0 -0.284+0.37" —0.85+0.544%" 0.60+0.25
1.5 -0.80+0.53* —-1.484+0.874* 0.63+0.29
N4 At g 0.005 -0.63+£0.55%* -1.0240.39**" 0.88+0.31*
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3.4 ME2MERHRGARIME TNF-a 7K R E20E

EXIRALAR L, 2 K BEEU) PRk &5 2550t 1
KUY TNF-o JCH W 2m s iv LPS &, fA41K
FUMLIE TNF-o 7K FFFRy, fEiv4h B ZER R (P<
0.05); N == At A 2R A 3 K /K S A v RV i 4K
BRI ' TNF-o K55 R L E B % 5. 5
AR LL#E, {E45 T LPS Jo 4 h, In-ZAthfgca & i
KK SEE) MG TR 2K LY TNF-a 7K P 1]
BT (P<0.05. 0.01). 455 WE 4.

3.5 MAMMBRGKRIME NO KFRIF 0
LRI L, FE S KB S s 206 1k
K BUALTE NO KW W s%mi; iv LPS J5 1.2, 4 h,
BEAIZH K UM NO ZAKSP W2 Ty (P<<0.01), 4
h BPRUEARL; TN =S AR . B SRS = R
F A K RAEL T LPS Ji& 244 h 2135 NO KB
Wl BT (P<<0.05. 0.01). SHEMAIMHE, =
A2 AN B S KSR I = R 41 T45 7 LPS 1. 2h
135 NO 7K F-I B (P<<0.05). 45H L% 4.

F 4 BRI SEMBGARMESR TNF-o 1 NO KEHEM (x£5,n=6)
Table 4 Effect of SBWE on TNF-a and NO levels in serum of ALI rats (x + s ,n=6)

u FE / TNF-0./ (pgmL ™) NO / (umol-L ™"
(gkg™) M5 1h HBE 2 h RS 4h HHF 1h HEHE 2 h RS 4 h
of HE —  29075+11.90 31011574 3132+ 937  6.53+2.44 6.99+ 2.69 7.95+ 2.45
FEAY — 412241048 3235+11.73 4417+ 7.28* 1228+4.67** 82.28+22.39%* 115.74+15.934*
POSOKEWRER 3.0 30.86+13.96 2534+ 820 34.30+12.53  7.49+2.06 8.80+ 2.49 8.94+ 3.96

HAKIEEY 3.0

2404+ 1.10 2643+ 950 2543+ 8377 7.814+230° 37.344+15.23*" 129.89+15.674*

1.5 43.01+14.57 2620+ 6.74 2799+ 8197 9554327  70.69%+ 8.52** 128.61+18.59**
n = A g 0.005 29.40+ 4.75 27.88+ 426 31.56+ 8.04° 8.83+1.74° 33.11+14.54" 119.24+16.49**

3.6 X2MERMBRGARMFES Ach KFRIF M

L IRAUA L, 3 K SR gh 2 0] 1
KRG Ach ZKPIEHIZm; iv LPS J5 1. 4 h,
BEAIZ R B T Ach ZKSFI BT (P<<0.05),
TS KLY AR ALK UM Ach B T,
HIEGE 228 55 =2 ALK UMY Ach 7KF3)
BETE (P<0.05. 0.01). SHEMAME, 4T
LPS J& 2 h, 38 B /KSE A ) 4L M Ach 7K1
BIm (P<0.05) M HARFIFELL Ach K VT EA R
FHo g S,
3.7 XM2MRIGKRAMAL S RIER ChAT FA
AChE 48520

LRI b, B8 K S SR s 2506 1Tk

KR ZH 23 5) %% i ChAT 5 AChE 3 M JE IH S 5
iv LPS Ji, MEAYAIFNEE K PG = 41K Rl
40 ChAT SEME FRAC, 1. 4 h I2EREE (P<
0.05. 0.01), Ti%f AChE iGPEICHI B mn. Sk
AIAHLL, KR I A A 2K U A2 ChAT
IEPEROBAL A o, (HE R RS F R, AT
LPS J5 1. 4 h i, A /KSREUY & 7] B 4R R 2
21 AChE 35 VLI B 158 (P<<0.05); In2Ahigi &
FHIR FUM 4128 AChE 754 (P<<0.01), {HX} ChAT
TEPETCI R, 45 I 6.
4 itig
4.1 BEZEIKIRBWIRE NS R EMRGAEEEMN
AR, MANFEREANAN, EHTIAE

F 5 EESKIEEMX 2 MG ARMDETR Ach KFERENE (x+s,n=6)
Table 5 Effect of SBWE on Ach level in serum of ALI rats (x + s ,n=6)

Ach/ (ugrmL ™)

i Ak / (gkg ™) o~ i -
B 1h B 2 h S 4h
payist — 11.71+£1.83 12.46+1.94 11.6941.99
ki) — 15.23+3.27* 13.46+2.17 14.70+2.67*
TAIK LI 0] R 3.0 12.92+2.45 12.56+1.76 13.35+2.61
BB 3.0 13.70+2.94 17.40+3.26*4™ 12.394+1.56
1.5 14.6413.40 10.94+2.15 12.03+2.56
== A g 0.005 15.29+3.534 16.4442.434* 14.46+2.18*
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R 6 EEZIEEIN R KR AHAL 515 & ChAT 1 AChE JEERIEM (x+5,n=6)
Table 6 Effect of SBWE on ChAT and AChE activities in pulmonary tissues homogenate of ALL rats (x+s,n=6)

P FlH / ChAT / (U-gh AChE / (U'mg ™)

(kg  HEHE 1h WBUE2h MBS 4h #EBUS 1h HBE 2 h ML 4 h
Xof 1 —  170.12+57.83  167.88+51.23 163.26+33.43 0.398+0.090 0.409+0.074  0.400+0.077
Ay —  113.85+50.18* 116.47+39.91* 93.68+43.29* 0.3534+0.057 0.369+0.149  0.312+0.067
WS KARBUNE 3.0 164.91+31.65  122.34+53.03 123.91£25.27 0.4194+0.080 0.339+0.090 0.415+0.106
HE KGN ) 3.0  157.69+22.14 159.5544574 136.48+60.58 0.44310.036" 0.358+0.154  0.414+0.077

1.5 96.66+23.69** 124.44+29.53  99.80+66.55* 0.418+0.081 0.425+0.073 0.430+0.097"
P X (R 0.005 125.53+33.92 1264942938 120.96+23.77 0.30620.050* 0.177+0.036**™ 0.285+0.058*

J b R s, AR IR R G 2, E— D
IR IRET (cAMP), HaPN cAMP 38 ik 77K
HLAA T B i W IR, N o iR i
W hE i, W BUIEET, fEARS R, KR v
LPS 52 h WL T R IEYS . WL KA
(1 J5U R Fh T LPS VR AR Py B a5, 2 ™=
4= TNF-o0 55 S0 R 7, X Se 4 i R ¥~ H2 8k
[ EVE 1 e o Al o 1 AR, A A o 7 o
¥, HRVRTB R YA R AR R K
SBLE P, R Bk R BRI, A E
WA LPS B, S EIFAE AR VR B IE L,
25T 14 LPS Bk — @ s, ghiss hlsege
Ry, WINEIRER . SREHAE, BRI WKL R A 2
ThE RS, fEARSzsH, ivLPS JG2h i, K
BRI S 0 S ) PR R AN K R PR
FUS RATGRER, b5 RIRIFIRMITE, 24 h 4%
B IR AR o LPS B T 0T E 5 4h,
BB 2 1T BRI 22 Bl JE AN M SR A e, A
FORETBON A 99 A o B4 it PR 73k ot [ 42 S5 350 401
G5, ARG TRTR MR 2 JRE I B A
ARSI v T 2 2P e 5 e LB T LA LPS
FOK RGBS R BRI S o B2 /KL
IS4 25 ] LLIRAE LPS 51 bk 2805 v, Af
PR B AT BTSRRI AR 2%, L BB A K
PE A AR LR 2, I AL SUK IR R 241
IR R
4.2  EEIKIZERI X ARG AE L 2 18 B B B2 01

PR BEATT 2% 10 2 1 32 0 28 3R 40 M I 9 9 il
SN R A A0 R 3L A i — S R B AR, il
A0 JE R E PR S LRI I8 5T Ach Sk MK, 108
46 6 07 R PO BE 1A 4 5 P SE I N AT TR A
o M0 AR TAUAR, 2R

FE NEFYERG FOE HK A0 s BRI 2 i, Ak Bk
B G2 R BGRB8 B AN ke
B, Bom ke A AT, SRR AN A AR
B Acho Ach 5540 M EJEBRFE o7 32448 M
TGS GG, I AAAE TA FRA E E  Ah
o= A4 TNF-a. IL-1B. IL-6 AT IL-18 2 4 X ke
JB AYESE N, o MO AR TR PEAE S,
Bl a7 SZARTEPEAR: KRGS FIEON o7 JEIREY &
TEIHARSZ /4 Ca7nAChR) FEDRI G BR /N A RE ™ A Bt
%,ﬁ;ﬂq[ll—lﬂo

TNF-o I NO J& NF-xB 155 5l % N UF (1) 98 5E K
T, I NF-xB i FEAL G, WS e AT R 5%
BT 3o AT L3 A 5 0 B AT A i — B
(PIRELIWT, #0Ks 5 SO IE R RIA L B & W It
i TNF-0. NO SFERAEHR I 2/, ZH
IR REPT A 10 B 3 B I FE AR o X a7nAChR
Bl B S AR 28 R 77 A= 1 B P ML SR 7 3 1
7 W BE 2 MAER R PR S R B T, o 7TnAChR
() 4% % o] 406 NF-«B W A% #08 , IF FL 0w
JAK/STAT3 i "™, 3k F i TNF-a. NO %5514
PR THIFRIS, (EX) IL-4. IL-10 418 K120
TeAMFIVE U, R, 1% 20 S S AT A IR T
T RSE IR RIE R . FEARSLK T, KRE
J2 iv LPS Jii 1 h, ALK R TNF-a 7K F-RIF
[, T A KSR AR AL TNF-o 7K
LA A L BRI, (HIF E R E I 2ER, XnlfE
& BT R BRAMAZE S5 S AR 7 2535 TR 22 5 SR v M
ZERCRPTIE s MIAE4S T LPS J5 2 h, BA/K$E
B e 4R B s 1  Ach Ab TR miAKCE, T
TNF-o AbAEBAR K o B SCHRIRIE , Ach 5 o7nAchR
GEA TR ELE A X LPS (e id 1k, 475 TNF-o
e R B A RIS R R E TR, #E4h T LPS
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5 2 h, KBULEHPTR ¥ IL-4. IL-10 /K52
Ths, kA, #5051 ISR ST TNF-o 7
AT ANBARIACY, X ARSI S8 R—3. 54,
T K SEE ) =R 4 I BE I S A JORE D - NO
MR, SRR xR R, XaTfethT
o7nAchR [RGE ] T NF-«B %%z, 3k B
T iINOS FER R, kb T NO &
JRRE T o

ChAT #& Ach IAE)& Ul , X AFAE T IHBR AE A
Zuh, AR AREE AN ORI RS AChE &
Ach FI/KAERE, NAEIHARREM L e o) —E 4G
by P A IS R 4ERR M35 Ach (Eh 2 F ),
ASZIG R, iv LPS R4 MG Ach ZKFExt
WA T, A5 K ChAT M AChE i T
ANTAIFR B M B AG, 3X ] BB RN ML 2 21 LPS 45 4h
TN b T A B S AR A A 2 R AR R T Ach A
MARPTRAE, w22 28105, Qa3
SO IR VE AR T 820, 3 2K SR BU TRAG 45 24
I T Ach B0 T, JBOR T AT 2 AE R
THER, MIGZ0E RS T tE T LUE
SRR SR TS 45 2550 1 0 () it 4 2Rk 31—
SEMPRER, SRS KIER Y m A4l ChAT
AChE [P35 P Y AR 20 1 i

B, ARSI g5 AR TR TS KSR U AL T
REDT A T8 B A AT B N n] e A2 2 ZENLAA Ach IRIRE
B ARAEPURAE, HILAEY A IE K.
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