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Therapeutic Effect and Mechanism of Acorus gramineus Extraction on Mice Arthritis
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ABSTRACT Objective To investigate the medical effect of the ethanol extract of Acorus gramineus Sol. on arthritis of
mice induced by collagen- Il , and explore the potential pharmacological mechanisms. ~ Methods  Arthritis mouse model was
established by injection of admixture containing type I collagen and Freunds complete adjuvant (FCA) in male BALB/¢ mice.
Mice were divided into five groups: the normal control group (0.9% of sodium chloride solution) , the model control group
(0.9% of sodium chloride solution) , tripterygium group (15 pg-kg™" of tripterygium tablets) , the high-dose of extract of Acorus
gramineus Sol. group (60 mg-kg™' extract of Acorus gramineus Sol. ) and the low-dose of extract of Acorus gramineus Sol. group
(15 mg-kg ™" extract of Acorus gramineus Sol. ). Each group was administered once a day, lasting 21 days. During the experiment,
ankles of all mice were measured at predetermined time. At the end of the experiment,blood of the mice was exsanguinated and
centrifuged to get serum for measuring the levels of IL-1B, RF and TNF-a. Spleens of mice were dissected and weighed to
calculate the spleen index. All arthritis ankles were dissected to make tissue section,and observed under microscope. ~ Results

Compared with the model control group,the perimeter of ankle joints of the high-dose of extract of Acorus gramineus Sol. group
significantly changed 6 days after administration (P <0.05); That of the low-dose of extract of Acorus gramineus Sol. group
significantly changed 12 days after administration (P <0.05); That of tripterygium group significantly changed 9 days after
administration (P < 0.05). As compared with the normal control group, the spleen index of the model control group was
significantly different (P <0.01). As compared with the model control group,the spleen index of tripterygium group, high-dose
and low-dose of extract of Acorus gramineus Sol. groups were significantly different (P <0.05). As compared with the normal
control group,levels of IL-13,RF and TNF-a of the model control group were significantly different (all P <0.01). As compared
with the model control group,levels of IL-18, RF and TNF-a of tripterygium group, high-dose and low-dose of extract of Acorus
gramineus Sol. groups were significantly decreased. Conclusion FEthanol extracts of Acorus gramineus Sol. have significant
therapeutic effect on arthritis mice. The anti-arthritic mechanism is associated with its ability to regulate levels of IL-18,RF and
TNF-a.
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MY, EELARZEAZ, 25 Bl A &4
iR B R, AL R S AR (IR RN R
KA B MR EREI2E ) RN R L CRNIR H T
2 KIBR) ARV LRSS R ERZE EURIR S A K
A3 R RIB T 4% (rheumatoid arthritis, RA) J&—
P R AR B T 00 B B e M 2L, B s R BOCT T
RERER IR PEBG o B 5E R BUAE RA 116 L
Hh T IR A I AE B 1Y TE R S BT RS 1Y 32 %L
K2, R AE - F 40 4y %&-1B (interleukin-18, IL-
1B) ZEXHE A F (rheumatoid factor, RF) IR 4L A
F-o(TNF-o0) FEAR P 5 5 T imi , 23 B 4% sl )44 E O
P TR PR A R LA B R, S A AR R
T SECL SR T8, R BB EER BRse R
W, E T R A EAT I B S T Ak
T ST bE DLRGE . AR AR GE 283 T /N R
ST JABIIOT MCHT 8 RGR 8 R T T AF 9 4 2
Pt B OO0 U 5G40 2 IR 7 VR, PR H & 4%
YEFI 25 BRALTH
1 w57 Z*

1.1 s2%ahdh JoRFE R AR (SPF) 24 BALB/c /s
B S0 L B (R BTEE 18 ~24 ¢, Iy F AR R Rk K 2 [F]
DR E B SER sy bl s S AR RS 7 : 1394527 , 51
R sh YA 7 VF il IES : SCXK (56) 2010-0009 , 5246 /)y
BT S A R PR SR 1 SR AR RO R, A
YooK IR HAROGL I (20 £2) °C FH X 1 &
2170% .

1.2 #HRbXA SLHRZER AW Bt %K
JG B E FLR M 2R B, bl e rp B R 2 TR 5 B 2 B
2y Bt B2 2K 05 B B S e R B RFE T R AR YY) &
287 (Acorus gramineus Sol. ) , 4z 2k BE L B Yy . &
R R [ T B2 27 e 24 2 Bt v 2 B0t = i 4, B
T B SR Y, JHO. 9% AR BNV TR TE B — o VR TR
B ET 4 CORFE & AR R (B =JusE A
M2y, 45 242021534) 5 T AU/ A 1 (36
Sigma 23 A, #it 5. C2371) 5 96 [ 58 & 4k ) (€ [
Sigma 23 A 4 77 LS FB6791 5 /N BRI YE 1L-18 . RF,

FEHE 2016 -01-05 {EEIHHE 2016 —05 —07

EE®N T (1985 - ), Zo, WHbEBA, 2450, A1
WG I : EE B 242, HL 1% 027-85726967 , E-mail ; 2068639367
@ qq. com,

BIEEE  RAKEI(1985 - ), 55, 4L, 2500, Bl 1,
WSS 714« e R 252 . HELiT :027-85726163 , E-mail :281178420@

qq. com,

TNF-o 38500 &, W 3 1V B AR R B A BR A = 4t
B0k YSQ112584, YSQ473001, YSQ21421 5 Hi4y
15711 I s T

1.3 MR 5#%%& Labsystems Multiskan MS-352 1 fiff
FRA(Z5F2%) , Mobio vortex-Genie-2 IR HE{Y (SEH) .

1.4 #F5Aedas Hiasl MKREEABRT
0.1 mol-L™"BEERVA W H , Bl A 2 mg-mL ™" IT B fi Ji
B, ET 4 COKFAP R WH TSR FTc ,
5 R AR AR 1 LIRS, & TR LR
BRIEAY I, HIAL 1 mg-mL ™" Y T B 57
S SR I P i LA TR A X A0 R T oK
#HN

1.5 oA BAHE& %%k BALB/c /MR
50 K, Foe HEAA T B A 0 FE Y 2 R o Sk 54 BE
Ao FeRET3RIE  BENL A 5 21« TE % BRZH A AY
XTHEZE TR N HELL A kTl B IO R N 4 | e T
FEPE IO /R AL, B 10 H, SR TFAREE 1 K, BR
TE R HRAL AN, At 20 /I BRZE M I B L PN 1 5 75 5 74
0.1 mL, 55 14 K 55 2 WM FE A S50, 1 mL"
MRS 14 K, R AEAES AT H AR
(JH0. 9% S AL SN W A IR B 15 pe-kg ™', 42k
T R U ) 20 /N 2 0 S B 4 il P
B 60 F115 mg-kg ™", 1E 5 X HAZH RS AL ot R 20 43531
BT ERE0. 9% FAIE IR . BREMNSZ 1 IR, &
Zrehei 21 d(RPIZE 14 REH 35 K),

1.6 X¥ArAkEMNZ 54 F s 1 RREES
WATHT 1 K, 10 S0 56 0 K, FORG a4 H/VERUA 2
BRI o Ho 5 40 3 F 52055 14,17,20,23,26,
29,32 135 K, 43 )00 2 45 2H /0N RO A 2 BRSOG4k J)
o, W 5 T AR 07 B8 N IC N L~ Lo
Lap~ Ly~ Lymo X MK R (%) = (L -
Lipseapn)/ Lip g X 100% o

1.7 Prigdeeyml = 535 fESCEREE 35 K, 435
AN (g), RE I JE, AbFE R B i /)N BRI
T, A bfE 2 B S ah A2, ST RIFRGE S . A5 A B
VB INIE T M s« Migusm ~ Mg « Mo «

M
M/J\?ﬂ]ﬁ ’ )V[‘ﬁﬂgj:ﬁbﬁ( Sx ) ’ Sx = : o

MMKIEL:',
1.8 XWmmInh 944 (ESEHE 35 K, H 45/
BRZE AT TR SR 73 B U, - L AANZ I B R BEAS
SRS, PR WL 2L, IR T 10% £ i DU 1 1R
(EDTA) 453 (Ht EDTA 100 g, it A ziift 7K 900 mlL
HmAz 60 C i, LIS AL EAIE T pH (H2T.2 ~

7.3, T4 CORMBmEATF M . 3 d EH—UIBGH,




- 628 -

Herald of Medicine Vol. 36 No. 6 June 2017

A5 2 Jil 5, T LA B AT A A3 e te DD
R, SE R WA NS . AR R O ARG - L
(HE) B il i o

1.9 Ak IL-1B. RF.TNF-o 899 5% 76500050
35 R, H/NRGIRIER M 1 mL, Z R # & 30 min
J& , B3 HL3 000 remin ™ B0 5 min, £/, /D
FRUMLYE IL-18 . RF 1 TNF-ou 7K 2R FH B I G053 W2 o0
7€ (ELISA) 3, 45 542 B0 G vl P A5 201 il e

1.10 %tk RS SPSS 11. O GE it 4k k47
Gt orir. THREVORI LIS £ FRdfE2E (2 +5) 3RO, 0
BTG IER A T 2255, PG4 1) 33945 L Bk
one-way ANOVA 43 #1¥:, 75 | 5% ] Games-Howell £
5, DL P <0.05 02 R AR,

2 H#R

2.1 xX¥IRAK GRIWFE L, M, FELRE 14
K, GIEH G HRAL He g, 45 2 B 65 A0 RS S 2 18
ARG E (P <0.05) , i B2 50 90 1 AR e A
B, SRR HRZH LA, 4 2 T 4R ) RG] 1
TELG 255 6 d(55 20 K) /N, 25 A5t 2# L (P <
0.05) ; &2l AR U /NN A A 245 25 )5 12 d (5 26
KW, 2R AL L (P <0.05) s T A AT
B2)E 9 d(56 23 R) /b, ZRAGITHE (P <
0.05),

2.2 Meagac ASILE 1, S5IEE X RA L, R
XTRRZHIGE R, 2R A G5 L (P <0.01) ; 5HEIAINE
HEZH LA, B 2 R L | 4 i Bt R BB R0 1 2H R/ N
AN, ZEFAGFE L (P<0.05),

2.3 PARXTREMR SN HRILE 2, HIE
BT HRAH LR, /N BROCTT s S A AR [ AR B A e 78 5 G
WRE A AR RARAS AT LR RIS
TR I A 22, ] DL 10 J2 DL B A 40 2 5 5615 8
AT UL G AR A 22 0 I A A BRI AR 5 o SRR G R 2 e

67 %]
=57 *2
‘ o
=3r
R
s=2f
E
OTER W A am Sl
IR XRAL Bl SR S
AL R

5B RAKE, P <0.01; 5 8 A A R4,
2P <0.05
1 5 ANREBIEHILE (x £5,n=10)
Compared with normal control group, *' P < 0. 01 ; Compared
with model control group, “>P <0. 05
Fig.1 Comparison of spleen index among five groups of

mice(X £s,n=10)
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Tab.1 Changes of the perimeter of ankle joints over time in five groups of mice

cm,x £s,n =10

45 HOX H14 K H1TR H20 K B K 26K H29 K HRK H35 K
FEHAHEA  0.63£0.012 0.65+0.006 0.67+0.007 0.66£0.002 0.65+0.004 0.64+0.010  0.64+0.007 0.66+0.006  0.65+0.005
HRIGIRA  0.63£0.015  0.70 £0.013 " 0.72£0.009 %> 0.73 £0.003** 0.74 £0.007 ** 0.74 +0.008 ** 0.73 +0.004 *> 0.73 £0.005** 0.74 £0.006 **
FAE 0.68+0.007 0.72£0.009"" 0.68+0.009 0.70=0.011  0.67£0.016*> 0.67 £0.011 ** 0.66 £0.009 “* 0.67 £0.009 ** 0.67 £0.003 **

KFEH  0.68£0.016  0.73£0.008*" 0.66+0.009  0.66+0.017** 0.62£0.016 0.64 £0.011** 0.64 £0.008 “* 0.63 +0.006 ** 0.64 £0.008 **
INFIEH 0.72+0.009  0.74+0.011%" 0.70+0.011  0.66+0.013  0.67+0.015  0.68 £0.012"* 0.65+0.012*> 0.63 £0.005* 0.65 +0.008 **

5 EFABALE, P <0.05, 7P <0.01; 5 R RARE, TP <0.05, P <0.01
Compared with normal control group, *'P <0.05, **P <0.01 ; compared with model control group, **P <0.05, **P <0.01
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A. normal control group;B. model control group;C. triptergium
group ; D. high-dose of ethanol extracts of Acorus gramineus sol. ;E.
low-dose of ethanol extracts of Acorus gramineus Sol.

Fig.2 Pathological images of the joints in five groups of
mice( HE, x200)
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Tab.2  Serum levels of IL-1B, RF, and TNF-« in five

groups of mice x+s,n=10

a5 RF/ TNF-a IL-18
(pg-mL™") (pgrmL™")
Neogtil 3.73+0.76  4.0220.73 16.45 +2.87
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il 17.21£3.37°% 5.79%1.14"°  36.81+7.02"*

5 BB, TP <0.01; 5 AR A R AR, PP <
0.05,*P<0.01

Compared with normal control group, *' P < 0.01 ; Compared
with model control group, **P <0.05, **P <0.01
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Effects of Heterocyclic Oleanolic Acid Derivatives-Aspirin Conjugates on Inhibition of
Serotonin Biosynthesis and Increase of Bone Formation

JI Luhong, ZHAO Tingbo ( Department of Orthopaedics , the First People s Hospital of Xiantao City, Hubei

Province , Xiantao 433000, China )

ABSTRACT Objective To explore the effects of the heterocyclic oleanolic acid derivatives-aspirin conjugates on
inhibition of serotonin biosynthesis and increase of bone formation. Methods  The inhibition rate, content and mRNA
expression of heterocyclic oleanolic acid derivatives-aspirin conjugates on tryptophan hydroxylase 1 ( TPH-1) , which was the
principal enzyme in the biosynthesis of serotonin,were tested by HPLC, ELISA kit and real-time PCR, respectively. Osteoporosis
model was established by ovariectomy (OVX). The rats were randomly divided into conjugate groups, parathyroid hormone group,
model control group and sham operation group. Serum and gut serotonin levels were tested by HPLC after 35 days of
administration, and the antiosteoporosis activity of the heterocyclic oleanolic acid derivatives-aspirin conjugates was evaluated by
using osteoblast-like cells isolated from murine calvaria by MTT assay.  Results The preliminary biological results showed that
heterocyclic oleanolic acid derivatives-aspirin conjugates displayed a dose-dependent suppression on TPH-1 in RBL-2H3 ,and the
inhibition rate was 20.4% -92. 5% . Specifically , conjugate 7 at 10 pmol-L ™" concentration showed the greatest inhibition rate on
TPH-1 (92.5% ). Content of TPH-1 was 51 ng mL ™", significantly lower than that in the control group (216 ng-mL™") ,as well
as the TPH-1 mRNA. Compared with the sham operation group,levels of serum and gut serotonin were increased in OVX group,
while they were significanlty decreased in conjugate groups, and reduced significantly in conjugate 7 group (232 and 155 ng-
mL ") as compared with OVX group (1 050 and 783 ng-mL~"); Moreover, heterocyclic oleanolic acid derivatives-aspirin
conjugates could increase the bone formation. Conclusion  This study provides information and basis for development of
novel , efficient and harmfulless oleanolic acid derivatives with anti-osteoporosis.

KEY WORDS Heterocyclic oleanolic acid-aspirin conjugates; Oleanolic acid; Aspirin; Serotonin; Osteoporosis





