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Abstract: Objective: The neuroprotective and anti-inflammatory effects of Shexiang
Baoxin Pill (SBP) were investigated after different extraction methods. Methods:
Nerve growth factor (NGF) was used to induce the differentiation of cultured PC12
cells to establish the neurite outgrowth model. In addition, lipopolysaccharide (LPS)-
induced inflammation in RAW264.7 cell was used as the inflammatory model. SBP
extracts were prepared by different extraction methods, and the optimal dosages were
determined by MTT assay. By the morphological analysis, the changes of neurite
length were detected, and the AP, aggregation-induced cytotoxicity of PC12 was

determined by MTT. The mRNA level of inflammatory cytokine was examined by
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RT-PCR. Results: SBP extracts could promote neurite growth and reverse the Ap,_,,
aggregation-induced neurotoxic effect in PC12 cells (p<0.05). SBP extracts significantly
inhibited the expressions of tumor necrosis factor (TNF-a) and interleukin-6 (IL-6)
in RAW264.7 cells (p<0.05), except the extract of SBP by using simulated gastric fluid.
Conclusion: SBP has neuroprotective potential and can attenuate the LPS-induced
inflammatory responses.
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BEABEFHINIFE PCI2#h R K EWTA; MTT N AR, BESXT PCI12
WAtk T F PCR ENZ SBP s ¥ B F Ak %Hh, 4% SBP &+
AR AR BEARHENER, ATEEWE G AR, , BRES AWM Z EMAE
A (p<005); BMALR &AL SBP 9F, 4 SBP 3T 2 5494 if 75 3R 5L
BF (TNF-a ) &% -6 (IL-6) REKF (p<0.05) , &it: SBP LA
AR F S, BT A0 E] & LPS 35 5 A0 RIER R,
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factor, NGF) AlfR it &40l fiise A=K, Biakm&iRik [3 ] . FAf, #h4iR
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KR E e A R A [ 4] o

JEE A 0> AL Shexiang Baoxin Pill, SBP VIl R 3G 0o USRI 5 A 14 0S80
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MRS T A R 05 | o AR B AR R AT 37 2: F SBP Xt
M. AR RAETFEAIM AN TENE S ARAE VB , WIAPARER SBP ()
MR R

2 MHEREFE

21 AYPEERF

SR A SBP #E 5 4 h: 170725, 171214 K 180110, ¥y b i Fl &
250 A PR 2 Al k. DU BE M ( Methylthiazoletrazolium, MTT ) W H Sigma.
Dulbecco B K ) Eagle £ 3% 3£ ( Dulbecco’ s modified Eagle medium, DMEM ) |
2 A B A RRER 2% W ( Phosphate—buffer saline, PBS) M4 Gibeoo JHT4i
BFRM G4 LT (Fetal bovine serum, FBS) . Zhifili% (Horse serum, HS) K& H:
ARG B Invitrogen ( Carlsbad, CA) .

22 F5iA

2.2.1 SBP WJRIALIE Fik

PAN AR HT AL 3 5 75 04 SBP B A 4 -

SBP /K FEI A £ BURNIRIEYR SBP, BIFES ks, LA 1:8(W = V)IAZEIRK,
37 CHEF 30 4050, WORIEW, FIRZHLLL:6 (W V) MIAZEIRAK, 37 CH
730 4B, WCSERIET, A IFPIRIEROEA R T, W6 100 mg - mLT KHE ;
SBP BEFEIR (1 45 : WAL SBP, BEESALH, LL1:8 (W V) JilA 95%
CBE, 37 CHirE 30 4380, WAERIEIR, FIRZKILL1:6 (W : V) fILA 95% LB,
37 CHAFE 30 438, WUEIEW, SIOFMIRIE, BEz)MR T, A DMSO il
A% 100 mg + mL™" FEHEH ; LA DMSO RiAbHE SBP: FREL 1 ¢ 44tk SBP, T 2 mL
DMSO, #7530 234, A% 500 mg - mL™" 257% (SBP-DMSO ) ; DA T B ATALBE
SBP: 750 mL A T.H ¥ (Simulated gastric fluid without enzyme, Fluka ) fIA 0.16
g BEAM (Pepsin) , JFETE pH=1.2, TFEEAMRTEMRG, /550 —= 4t
K SBP & HFRHL 1 g, ¥ T 10mL AT H W, FeoriaiEiRs)  #im 30 505, &
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LAFFHE N 100 mg - mL™ (1) SBP 259 ( SBP-SGF)

2.2.2 ZHMIEFERHEHFHX

PC12 4fl i (CRL-1721) W4 H American Type Culture Collection ( ATCC,
Manassas, VA) o PCI2 4l il & T DMEM 15 323 ( % 6% i 4 1L 75 A1 25 1L 375
100 U - mL™' HEE MK 100 pg - mL" $E8 K ) , 1637 C. 7.5%C0O, MAB AR
ZAF T B MRE TR h a % AR 251, PC12 41 TR UM 7 DMEM 3535 &
1% A MyE A M . 100 U - mL™ H8&ZE K 100 U - mL™ 5582 ) 11 3 /N0,
FET A £ WIKINTE DMEM 5320 48 /N,

RAW264.7 4l }fd (TIB-71) W4 H American Type Culture Collection ( ATCC,
Manassas, VA) . 0% F DMEM ¥:3: 56 (& 10% R4 M3 . 100 U - mL™ 3
BEM 100 pg- mL ' BEHR ) 1, 7£37 C. 5% CO, RAFREE A0 T 141
BiA R, R, ARG ZINT, SEH S AR LR SBP 1Y 58 5%
SR S /N, JEINAEZHE (Lipopolysaccharides, LPS, 100 ng * mL™) %5
RAREUNL, AREERGFR 12 /N E e 4

ABEFEH DMSO F1 SGF Ab AR I A AR R L 445 HITE 0.1% LA

2.2.3  MTT il 40 pa 24k

FIFH MTT 647 40T 30 DA E Fi P 2500 1) 2 4 25 25 FE Y L,
P14 R B O R N T A 245 W AN S A I A R AE T o PCI2 20 i e o 3]
96 FLAR, H4 SBP ¢ I — 7 (1 ok B2 6 2 AL AL, 48 /NEFJS A S mg - mL™ 1Y
MTT, RiFeAEPEE 3 /NS, WE & MTT BE53R3E, A DMSO, & 15 404h
J& T 570 nm HEEROGEEE

2.24 PCI2 MM RAERBIE HEME

PC12 ZH LA 3 x 10YmL 4580 F 6 fLAR T, PAREFRIEE N2 AXFIE, NGF (50
ng - mL™") PRI DAE A SR SR E NCF (1.5 ng - mL™) AYRFPZGK
AR PC12 M 48 /INKF, 4 24 /NP R BTSSR BRI 25 . DGBE T 25 bk
FE 10U, FIH] SPOT KA . SR SO £ 2% 21 73 A A L 1) 200 L e 2 R
B DMK TA AR, WIZAESIE e, MRS 2
B KA AR, Bl <15 pm 4. 15-30 wm 2405 > 30 um 4.
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225 PB-EMHEBD42 (AR ) BREMMZEENE

WL EE R 10 wmol - L' B AB L, 52 Tk, LL30 pmol - L7
ZHE N XTI, 7637 CTEE 4 Ko ¥ 10 pLAET S 190 WL Bif# 2 T (ThT )
VW (5 pmol - L") R4, 383 EnVision™ Multilabel Reader M2 YGIREE, M
TE ARy RERE. £ AR BTSN, PCI2 4HEEFT 96
LM, DA 25 BRANN 24 /NEE, D30 pumol « L7 2B ZEALBRANM 3 /AR
PFHPEXT &, A 10 wmol - L7 BAEM AR |, (E7E37 CHEF 4 KX ) B4
24 /B, DL MTT 353005 40 MIA7 16 R

2.2.6 HE RNARREREF

W 20 245 25 AL B RAW264.7 A I #EAT B RNA 2N S st 40T 12
UMY 4, A FLINA 300 wL 9 RNAzol RT Reagent (Molecular Research Center,
Cincinnati, OH, USA), J£7E 4 C FZ 1 30 204805 L 13000 ¢« min™" [ 5% 5 25 .0
15 5380, B LIS L 75% W QB = 5, FF RNA W TR B K, Jf0 e
H B (Nanodrop 2000) . HU3 wg & RNA, RIEZE R (Invitrogen ) #4752 %%
: 7E20 pLAAZET, SEIA 3 pg B RNA, 1 pLoligo—dT (500 pg + L), 1 pL
dANTP (10 mmol * L"), FI/KANF¥Z 12 wLJ57E 65°C FIEE 5 205k kLA 2
pL dithiothreitol (DTT, 0.1 mol + L™) , 1 wL f) RNaseOUT (40 U - uL™") #il4
pL 5 x First Strand Buffer, 7E 37°CTFE 5 434; H/E/MA 1 wL Moloney Murine
Leukemia Virus (MMLV ) , FE/MRAIETE 37 CTFIER 50 4040, FHA 70 CTF
BEF 15 734

2.2.7 FBHEERE PCR

B i) IR 56778, il SYBR Green Mix HEfTSEI 996 E B PCR. A
5256 Wi i3 Roche 480 multiplex quantitative PCR {300 5%E TNF- o« 1 TL-6 AN}
ikhE, JFLA GAPDHAE NS 51T 5153001 0: TNF- a: BilF5 198 5" -AGT
GAC AAG CCT GTA GCC-3" , T3R5 -AGG TTG ACT TTC TCC TGG-
37 5 IL-6: L5145 -GAG AGT AGT GAG GAA CAA GCC AGA GC-3"
TUESI% 57 —CTA CAT TTG CCG AAG AGC CCT CAG G-3" ; GAPDH: i3]
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5" ~AAC GGA TTT GGC CGT ATT GG-3" , FiiF5|41 5" -CTT CCC GTT CAG
CTC TGG G=3" . PHEAMHy: 95 CHUEM: 3 704h; 95 CAME 107, 60 CiR
K20 Kb, 72 CHEAR 30 #P, 45 MEH . AA CoE TR AR R s

2.2.8 GLitFEALIE

Bl LAFIE0 + ARiEZE (x £ 5) Fon, KA GraphPad Prism Geit s Hrcf
TR R Ty 220008 ¢ K56, b #p <0.05, *%p <0.01, *+#p<0.001,

3 H/R

3.1 RERIAtIERY SBP Z57RNT PC12 BiE DkBvS N

AL MTT SEEGFA T2 1 PUFA R AL BE SBP iR 20 25 2K B, ik
500 pg * mL™ (K3 ) . 100 pg » mL™" (EEHEE ) . 100 pg + mL™' (SBP-DMSO)
F125 pg-ml™" (SBP-SGF ), HAR 52 N: SBP /KRB AF( 100 mg+mL™" LA 1 : 200
M RFR LA B ARG 5= 56 v, 19 2040 25 25 20 B2 500 pg - mL™'; SBP B
PEWAEW (100 mg - mL™") L 12 1000 FRF LI A BI40 85 32 3L rp, 33040
JH 25 25 24 1 B 100 g + mL™'; SBP-DMSO £ (500 mg - mL™) &1 DMSO
M BE R 100 mg - mL™, L 1:1000 A PR LE A B 40 i 15 3= e b, 45 20 40 i
25 25 KW E A 100 pg - mL'; SBP-SGF £ i (100 mg - mL™") J¢ i B = 25
mg + mL™, FELL 1 1000 MR E M A B AR SR 56, 15 B 40 i 45 25 20k
25 ug - mL7,

JH NGF (50 ng - mL™") ZbBRAY PC12 40 2315 1k 43 24T AT A K 4tk 1k
BRI 12 M TR 2ot . SR A=Ak, SXIRAIAH L,
50 ng - mL™' (i NGF 1] . 3345 PC12 i s34k, RIfEstdnfimzed: i, MRk
B NGF (1.5 ng » mL™") MITCEEAES PC12 4G R A1 s ARIRTALBLAY SBP
MAbEE, AR A S PC12 AR AR (] 1-A) o TTERARIA] 1-A v
A PP LG R AL BRZE RN 45 24570 5 NGF S [FARFRAA T LUK B, AS[F FiAb R SBP
AHE 1.5 ng + mL™ NGF B EHi{E U PC12 itz K o Mg R AE X pl 2l o
KEMGIHEE R WS T (5 1-B) o
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E: B A RARA 100 wm,
1 AEHT4ER SBP ##E NGF Xt PC12 Afaih R & KA
Figure 1  Effects of different SBP extracts with NGF treatment on neurite growth

of PC12
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3.2 AERIIE SBP XY AR, FSHVBIRESIERVHIGIER

Wt MTT 200 58 40 BUAFTE SR S 2 B R B, ASIRIRTASEE ) SBP 245 i vl
TE— B ks BN A B L, ¥ PC12 4UREIT P A= O FEMEAE T, PC12 41
R B ETE (K 2) , HA Curcumin VA BHPEXT IR,

A Hrmaigk, *p < 0.001; SAEBMAAR, *p < 0.05, F*p < 0.01, *FEp < 0.001,
2 AEHETAER SBP it AB ., BSHMEMEZERIZM (x5, n=3)
Figure 2 Effects of different SBP extracts on the cytotoxicity induced by AB ;_,,

aggregation (x +s, n=3)

3.3 AEFIARMENY SBP 27BN/ ER

N TR SBP BIHLRAE, FRAT1N T RAW264.7 A #E ST RAERLAL . LIAK
[F) Fij b BE Y SPB 2 FAL AN 5 /NI, JF B E AR IR (DMSO K& SGF 245
Tl FEARFLLL 0.19% LA ) S BHPEST BB 4] ( Dexamethason, HbZEKAS, DLF i FR
DEX) , JGMIALPS (100 ng - mL™") i FRAE, 4RLEEFR 12 /NG ICAEANL
LA A2 i PCR B 0 RAERF (TNF-a, 1L-6 ) mRNA K28 fb kAT
TR, W 3 PR, 24 LPS % S5 i RAW264.7 41 (1) 2 5 R F 261k /K -
3 TR R, R AAERIAIAL E )

ARSI ZE R, BR T4 SGF AiAb B SBP Z 4k (141 3-D) , HAthmiib
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PRI SBP 259 HA W Pt RIEH,, BARFRI M RIEH T TNF- o f2 11L-6 19
mRNA F3k7K -5 LPS FRIZHAH L i & TR (18] 3A-C) .
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E: BERMAL, *p < 0.05, ¥p < 0.01, #Ep < 0.001,
3 AERTALIE SBP 7 RAW263.7 AR A M AER (x+s, n=3)
Figure 3 Effects of different SBP extracts on LPS-induced inflammation in

RAW264.7 (x+s, n=3)

4 Wig

A R0 AL IR YT e R O R N E Tz Lol (71 0 AuE
TR, TEMEORI KBTI, BREGOALRIRERA Rifg6e. BRI,
X g ok K B R, BRER M AR RAELIRM ML
M, RERS B FIHRIE N T TNF-« M 1L-6 kK F. W, AT HiF s
SBP X E AR G LG VR, ANFIE I K TE T ORI AT AL B 7 v 5% SBP 11
MDA AT RAE s, A 4R — Rl o G 38 HACR W2 I RTAL B v
DA S MR A 743 F A RO

BEE LD ILEE MU S . KA . AL R AR . BB,
IR B FTX TR OO ALTE ARSI AR 1 52 06 7 T AT A B, (EL A% 2H g
S ZRTTHER T E O A B . ASHER — R KRR Y E 5 IE R
HA RIFM AR VER], JCHIETEM SR AT IR 7 T, Sl AR N P A
PR, Bl PO T Ao 57 ORI HAE M BT TR TP 7Rk 8 o
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CAMRRY, A AS G RBT R 2203 AR T W 42 & A K,
EARFLPAERHAAIE ADAS #1 MMSE 4350004, [HEEEERHASE,
M) ADAS Fl MMSE 280K 2 T X IRAKFE [ 9 ] o AR EY, BE
B R KM 15 R /N R IZ A B 2R A TR B 10 | BRIEL=Z A1, B3 7
VKR R T 75 5 I S5 e 717 LA T P A b 22 R G, LA e o i 201 2 i e
SEBIRE T BT I VR, REAS ISR e A B B0, B X g A A
PER L ir ] D120 [13 ] o XUNEAREE ATEXT 58 Bl it h XU I PRI EE A,
UMD &I, TG B IRRES [ 14 | o NhIRAERE &, BE
PR AU S AP AR E A 2R A TR N BAT I A, — A, BRI
WAL IO W R G R DIRE AR, FEBEE — R I A5 Tk AR
MIAAFFE IS T B O AU 20 28 A K AR HEVE L, 3R 2 J5 TR
AR S FHLEIR T B

P2 JRAE IV R 4 R BT — R G b e 45 5 vh AR 8012 6. iF
GERM, MR A ) — e -, WA R -6 (1L-6) SFnTHiil bl
KA, XS F AT 5 R PG RAE, RERINE RGN LG M E SRR K,
B 78 17 30K g 114 e [R] AR AL Pl R o 2 SR 5 DR e R ARl [ 15 ]
PRI Xt B A P AU I A 22 LV A I DA 9 7 T A TAACTIE . IR, ZEAR T
FER AT b R IR A RO LB B BB AR AR . BURASHIE S g FH 1) AR A
RN RAW264.7 4R, HOFAEMZS AN, BN —a R L aRaT Ry 3Re]
He T ORABF AR AR

ABEFE R AT LRSI A i b 3 5 20T SBP 1Bl 2 ORAP Bt RACR 19 F
o R TREMER AT REZ ML IR B SBP MU0, FRATTNL T BV 77 DMSO X124
Yyt T, #5931 SBP-DMSO 253, I 25 230 s R AP 20 ST RVEH
N T ST AR A Ak I SBP Y AR, NI TV SGF /it SBP LAASEHD
LA 25T AR, (R JR45 520 SGF AbFHJS (1) SBP IR Bl FTR A ;
SBP (/K H2 I 55 B W00 3 S P DG TR T 24 v K s M A R B P L e
FEPIPE RIRCR S5 R WX PR o B VR B 3 2 B R A (0 b 22 DR I
PURAEM . AR A RTAL By 28, ABZE i R AT B 4 1 i 2 e SBP 75 #fi 25
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DRI AR TT SR, FFAF2] T O B 4,

AW RN BE GO ALRA R LR IERE, B —MEAHIR
AT BT PEB A P 2y o (EUR il TR 2B AT PRSI N 2 2%, R,
B DR DAL —BRZ 0 2l , A AT SR (45 BB ek RA T W%
ESEIR YRR Kﬁ%ﬁ@%%é%bﬂ%ﬂﬁﬁﬁﬁﬁ, RE-5 IR A
PESEIZRAASE, SRR B A OR0 AUIG I 7 A B AT VRSO 72 701 AR K A
FRL T 2%,

&% Bk
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