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W E BN R iBEsad A miE G- mir 2 2% (ENS)-VUE B o 40 i (MM) $ Hois, 42 18 15 7 i 5 i 42 442 (IBS-D)
KR Mz sh TG E MR, FTiE K40 R A7 M SD K RMALS A B4 AR P 2h 40 [R5 % 2.68 g/(kg-d) , A £ 2h
Tt PR A BR[O AT SUAT I S BEE R 0.27 g/(kg-d)], B0 10 R, FRTIRLAN, EASH K KM R AFTF 5 B+ R
W +F 5 vt BB B AR AR I E AR IBS-DAER, S A MA K REFTMES R, R 1R, FL28, TEEL R
B MBI K R BB (A LR R R) ZMmiEsh e Ch kB i) AR R R B E A T o 30 4 R4
(AWR)#E]; T4 25 51l & 20 K R e iF A5 2 45 (LPS) R B, a8 P BB A A % 8 2(BMP2) 4 3% #)3% B -F 1(CSF1) . Toll
H 2R A(TLRA) &G W ik Fo W S, A B T8 B BE0Y S ARME AT AR A E Fr. R SR R, hxtBasg L 234k
B39 100% & IAFAL , #42 FFo BT T 09 AWRIF ¥ & 2T B8 F5H &, 3 HE it 1) 39 4524 1B 20 8 3 45 42 (P<<0.01 &, P<
0.05), W 2heaAerabhat B4l K R AR HILE S F A 20% .80% ; ¥ 4L K RAE R &R H T 69 AWR S e LPS ik F fn
JA4L L LE S CSF1 . TLR4 & & 09 F 1k 3 43 4510 40 5 35 4K, /N BRHE 38 0 ) |, 25 i 20 22 WU E F BMP2 & & 49 -F- 3 56, %5 /% , Chao 1 .
Shannon ,Faith”s PD , Simpson 3 2 A A 40 % 522 K A 3 (P<0.01 3 P<0.05) ; 542 3 /44T 1A I Aa 3t 3 B Al i AR 3) Z4k0k
AP SRR PR R BEAN LA, P 20 K R A9 I8 R AR AR LR AL T AR, AR R IR EARE S A A
KB BE, B %527 b7 1 id 1 AR A2 14 B BE-ENS-MM & 3% 4 & & BMP2 ,CSF1 # &k , )i & #8185 IBS-
DK R &Mz sh T ei1E R .
KBIR RIBRT IR D s A4 AT AR B AR 1538 M AE-ENS-MM B3 B R AL ARG 2, E% AT 1

Mechanism of Tongxie yaofang reducing colon hypermotility in IBS-D rats by regulating gut microbiota-
ENS-MM crosstalk

PENG Long,MA Jiale, YIN Yixuan,BU Xi,ZHAO Shuangmei(Dept. of Gastroenterology, the Second Affiliated
Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300250, China)

ABSTRACT OBJECTIVE To study the effects of Tongxie yaofang reducing colon hypermotility in irritable bowel syndrome
with diarrhea (IBS-D) rats by regulating gut microbiota-enteric nervous system (ENS)-muscularis macrophages (MM ) crosstalk.
METHODS Forty newborn male SD rats were randomly divided into control group, model group, TCM group [Tongxie yaofang
2.68 g/(kg+d), calculated by raw material], and positive control group [Live combined bifidobacterium and lactobacillus tablets
0.27 g/(kg-d)], with 10 rats in each group. Except for the control group, the IBS-D model of liver stagnation and spleen
deficiency syndrome was induced in the other 3 groups with the method of mother-child separation+chronic restraint+Folium Sennae-
induced diarrhea. After modeling, the administration groups were given relevant drug liquid intragastrically, once a day, for
consecutive 2 weeks. At the end of modeling and after administration, the fecal properties (the incidence and the rate of loose
stools) , colonic motility (colon emptying time) , and visceral sensitivity [abdominal withdrawal reflex (AWR) scores under
different pressures] of rats were observed in each group. The concentration of lipopolysaccharide (LPS) in serum was detected after
medication, and the expressions and distribution of bone morphogenetic protein 2 (BMP2), colony stimulating factor 1 (CSF1)
and Toll-like receptor 4 (TLR4) in colon tissue were detected; the diversity, species composition and differences of gut microbiota
were also determined. RESULTS At the end of modeling, compared with the control group, all rats of the other three groups
suffered from loose stools (100% ), the rate of loose stools and AWR scores at different pressures increased significantly, and colon
emptying time was shortened significantly (P<<0.01 or P<<0.05). The incidences of loose stools were 20% in TCM group and 80%
in the positive control group; the rate of loose stools and AWR scores at different pressures, serum concentration of LPS and
protein expressions of CSF1 and TLR4 in muscle layer of colon tissue in TCM group significantly decreased, compared with the

model group; colon emptying time, the average optical

AESTE KHATH AR H (No.2021KJ152) density of BMP2 protein in muscle layer of colon tissue, and
* BB TG E . BFIE I - R 25 B 1A 0 P the indexes of Chao 1, Shannon and Faith’s PD and Simpson
E-mail : 7726996 70@qq.com index of rats in TCM group were all prolonged or increased
#EEEE FATE., BT P EZG B GRS ik . significantly, compared with the model group (P<<0.01 or P<<
E-mail : aiwangzi312@163.com 0.05). The relative abundance ratio of Firmicutes/
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Bacteroidetes, from low to high, was in the order of TCM group, control group, positive control group and model group; the

species composition of gut microbiota in TCM group was closer to control group, with dominant bacterial genera including
Prevotella and Blautia. CONCLUSIONS Tongxie yaofang can regulate the expressions of BMP2 and CSF1, the key proteins of gut
microbiota-ENS-MM crosstalk, by changing the gut microbiota, thus alleviating the abnormal hyperfunction of colon motility in

IBS-D rats.

KEYWORDS Tongxie yaofang; irritable bowel syndrome with diarrhea; liver stagnation and spleen deficiency syndrome; gut

microbiota-ENS-MM crosstalk; bone morphogenetic protein 2; colony stimulating factor 1

W 55 18 25 & AL (irritable bowel syndrome, IBS) £ IIfi
PR UL DI Re 1 e , AR 3 HEE 2T 15 55 R i
A VSR JRAR A A4 FEARL, AFSR B, WY
AHEIBS [N 9.6% , i T2 BRF- 47K - (8.8%)™;
Horp G5 RI 5) 4 AAE (irritable bowel syndrome with
diarrhea, IBS-D) 76 [E 40 5 UL™. 1BS-D B &5 I
SO B BEHLHIPS R 28 (o3I RIS 2R G, 1
il Nt o L R R < I 7R Ro WA R S B P
J1 - T DL MAL 4 A5 5 A0 A8 X TBS-D 8 & A JIE Ry S At - M2
A7 WUZ B 140 i (muscularis macrophages, MM ) 43
WA B 25 4 A 1 2 (bone morphogenetic  protein 2,
BMP2) 1] 3 123 98 45 I 1 28 70 1 T R R A0 AR 45 - T L
H MR, MM 1Y 78 S B8 354652 B 22 Fh 3R
[ 45 B 18 T B 9 B 7 9 Bg 2 B (lipopolysaccharide,
LPS) i # 4: & 4t (enteric nervous system, ENS ) 7334 )
SEIE A F 1 (colony stimulating factor 1, CSF1)%5]AY
S, [FE MM 5 7 ek 28 ool i BR i 5 B iz s o,
IFZ W B RS, H AT UL, 8 - ENS-MM
YinThE S IBS-D 41z sh e = 1 A

B2 IBS-D IH Ry it s 0 . KW 2 R G AR R 12
7 & AP UL (2017) Y46t N6L B 2 559 R HF 2 it it 2
IBS % B E ZE A, AR MR 2 5 B0 IBS K A iy HE
Sl AR G2 0 RS 207 iR T AR gL UE Y IBS-D
BB T 2 EAT PR (BREE B R, B
MNP AR AR TS BB, e AR R B, HRy PR H]
{4 & 45 T BE 5 10 o) 40 B R T LR Y R T R R L M
TE IR HE R R B D RE A A O (R 2 M 2
BRI EAADLE RIS . BT UL, AU
BTl 1 A RE-ENS-MM H3 4 , 9125 B S 2 0 4 i
ARG IETY IBS-D K R 45 iz sh Dy RE A a4 AL, LA
T IRYT IBS-D $RALEEE LR

1 ##
1.1 FEUE

AL AL AAFE DY Y-6C B HL UKk A (b 5 s —
HEPRHE A PRZ F]) .ChampChemi” 610 plus 4= [ 8 fk
2 RG22 075G S AR AT 7 4 (b s B4 Ak B
FATBR N A ) L CKX43-LP 78 5 14 %% ( H 4 Olympus 2%
] ) \FLx800 AUzt 73 { ( 3& [E] BioTek 23 7] ) L2100 #!
T R G LR (L) A FRA RS
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1.2 FEHRBSRAF

TG AT PR BRI R R R R
R M E B B 29Ik 7 DR, 2 e g ikis
T FAT 25 45 5 181 A Lt 5 RUBEAT R LA R — B T
F (E 25 S19980004 , 41t 5 202204271, ¥k 0.5 g/ )
WA I N S OLAT 2500 ey A1 FRA /s KELLPS 253 A
IR B 32 W FfH 52 (ELIS A )37 &5 (k5 F3522-B) I H
LR XA A RA G G el (s
20230216) IR AR e (4L 20230228) Bl B I & H
(B-tubulin) F & (15 TA-10) | BAR 1 S AL ¥y i (HRP)
FRICH AP R AR E 11 G(1gG) —H (it 5 ZB-2301) |
HPR AR EHL R [gG —Ht (Hit5- ZB-2305) ¥4 { b 52
A S W AR A BR A B AR A A E (it S
4240GR100) 14 [ 4 [¥] BioFroxx 23 1 ; fit BMP2 Hi 14 (4t
5 PB9687) 1y [ 3 [& Boster 2 ) ; # CSF1 HiL /& (it 5
ab233387) 4 [ 9E[E Abcam A F] ; Bl Toll #5214 4(Toll-like
receptor 4, TLR4) HLA& (L5 66350-1-1G) Wy H I =&
HE W ARAG B F] 3 FEP 4 DNA $-BUGAH] £ (5 M5635-
02) Wy F 5% [ Omega Bio-Tek 73 7 ; dsDNA & ik 7 &
(#t =5 P7589) M4 [ 3 [E Thermo Fisher Scientific 2 # ;
DNA 2R & (5 20015964) 14 [ 22 Nlumina 23 7 .
1.3 LI

EPE SPF 2% SDZ2 [, 241 (18 + 2) d, I H Jb HifE K.
SRR A A BR 2, s A =V AT UE 52 SCXK
(51)2020-0004, JIT A 34341 5% T SPF s ) 5L 50 =
(IR 20~26 °C , #HXF 1 JF 40%~T70% , i X 15 ] /h, 43
12 hOGHRRREASHE) , AR oK. Ira SEge#fEsy
TG R B2 22 S I s P AR A O AR O F8 T IR 0], SIE 56
7 R4y A R IE R RN (R H) A BR A 7] 5250 30 16 2
Ze A HHE (S5 YSY-DWLL-2022122)
2 A&
2.1 Z5ikAELH

FVE 290 5 h 5 7K AT 8 min, e 4 % 1 g/mL(LLA:
2T M2, & R

WHECPHE D) BS FIAR (AT BREE B RUR A,
e 6:4:3: 2 1R A, UiiF )5 12 2 40 min, 7K B 30
minX 2 K, & I 7K BT , ¥e 4 1 0.268 g/mL (LA A= 2 i
T PRSI 25, % T

W UG AT TR LA B — 6 0% B R K B ) A 0.027
g/mL 11 25 A FETR B, 25 H
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22 HESIERE

FrUfEE SD 22 BRI , BEAILIEER 40 A e SD
K Ryt HE A BRI 2 4] BHAE X R, B4 10
Ho BT RRLH AN, HoAv g 352 BE AR 56 SOk vk i 57 i
BB ML 2 IE 7 IBS-D A R —— (1) BE T B R i F A
JEH 2~14 KK F9:00—12: 00, K557 4 K L5 B
B2 3 h, SR 51k B[R] 1 93 2 5 24 KI5 (2) 3
SRR BT e R AR R BRI R R R L R 2 8 ]
WS, SR R R 448 T8 K 11 9: 00— 12: 00 X Hth A7
SRR, LR 3 ] 5 (3) B INBUE R % 7E R AN % 2
Ji e, B B J/ IS 2545 g/(kg-d) , LA 2581,
F S O SCR], R LR FESE 2 JH . W IRALH AR
K EARIEAT R, T4 24 KIS IE W IR IR 2
HA S ERLE TR, 55 12 J8 , 2 B 56 SCRRY B A
ZH AT 256 T v A I KBRS A i L &5 s 5 )y
B8 « PR R f 41 DB IS L E 75 1B S-D B 7R 2 15 42
il ) FAESE 712 sh D RE | N IDE U S 6 v, Y
A 4 RR B EREAN Y 1 g M B 07 , ok b1y
Je SEREI , SO R G A B g v s R A AT A
Fra ),
2.3 HYTm

ARG , 2 B S SR T R TS 207 (W 7 i
HR 24 K R B IRTS BT 259 2.68 g/ (kg-d) (LA 24 &
T1) 5 MRk UG AT T LT o = 5676 1 A 24 5 U P e
B B 1 (6 @/d) A K N RN #9361 R B 25 8G9
i, PHPEXT AR 2 KRR B 25 4 TR B 0.27 g/(kg-d)
Xof FE A RN A B 2 KRR B AR R BUK BR 1 IR,
222,
24 MHARRESLHE

RIRAAEERAT 2 d, WHESH KRR 24 h 308, 7
—80 °CILRATF, T o RIRALYLEHEE 2 K (58 A & 5K
), RAERFE KN 0.5 mL, #®E 2h)5, T4°CTFLL
3 000 r/min &0 15 min, £ 103 ; Bl , K2 — A ik
JRIEE S DA SUME G kAR B, 3RO T F I , BT S 4%
IHeH 2 2 Br (BRBEK 3 em) , Hih— B A BRER K ki
BTHRAE D SRR RIE T —80 °C Mt fr, 7 7
—BCE A 10% ot A 1 £
2.5  TEEIEFRM
2.5.1  FEEMR

A3 T AL R AR S 2545 AT 2 d G454k
R P 5 23R R i 1 %, LR i R —— (D W i
B SR ICHERY B A5 R R R 9%, T
VEAR, Ge it HOR UHE 15 5 6 h N A HEME S B R i (T
T 6 %) DX 3 AR AR L TCT5 308 AR ) | TR 5 5 [
18R (% ) = Fi A8 B0 S HEME AR EL (35 0.5 h N JCHERE H )
11 1) X100%] . (2)F {5 3 80246 ¢ 1 5% K B B0AR A 1) 1
0, 1 5 B3R [ 1 B (% ) = A 18 KRR
B S KRBT X 100%] .
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2.5.2 4ilpizshyige

KB 5L T RESCIR™ , 73 50l F 1 A4S R R IR
YREGEEIRET 1 d, AR RESE AZEK 24 h, DL 2% 79
Bt A ol s R BUEAE R 3 mm B3RS /N ERVT AT
FTCABEATT] 3 em I AIE N, SR )5 PRSI 3% , FF K LS
SUREE (LR FRAE F i BB RIS sl MAnifE ) 5 TR LA T
B, 1 SRR BRI A PN B3/ INERCHE B R S5 30 ) o 4
K
2.5.3 NIRRT

O30 TR RS IR M R IR R 25 45 U8R 2 R, ALK R
B OREEK 12 h, AT H IR HEY 5K R (colon rectal
distension, CRD) , B[P 5 i i S 4 v A A7 I 7 5 ZE0E R
FUHT TN 29 6 om, 98 J5 B LA 37 BH 38 RHAR P 3G v 5
min, FH LA T 1) S08E N G208 i e, 1 5 L AE 20,4060
80 mmHg(1 mmHg=0.133 kPa) J& J3 T B I& ¥ 111 46 5z 55+
(abdominal withdrawal reflex, AWR)PE4y, B 6 1 4544
SEATASIN 3 YIBCT- A, AU i [E] B 5 min, AWR 3T
SYFREANN ——0 43« KB HE3Z BT 5K i oA T 2%
JIE 5 14) : BIRER IEAN Sl SiRiz shimi b s 2 45 - KRR
WLPR sl 4 , AN TR B8 V18 5 3 43 - IR L 20 4, 1
RFA BT 54 9 B AR, IR SIEY,
2.5.4  IfiiE LPS R

B 2,47 0 45 4 SRS R &b L F5AH R 50 B it B
7 B34, R ELISA 325 LA %€ 36 40 B SRS I L 1fL 775
LPS ¥,
2.5.5  ZEipgH4 s BMP2 CSF1 TLR4HE (T KA

K F Western blot 72 K I K B 45 % ¢ 21 +h BMP2
CSF1.TLR4 8 KA TEOL . B 2.47 000 F RAF I 25 41
KRGS LUE B, 5105 , I RIPA 2467 i H2 S BE
M1, LA BCA LT 8 1 8 &, IFF 95 °CF n#AAE 1 10
min, UM LS 5, 5T RS R - R M
Jiie B T L UK 43 S ) % R, B EAT 5 in A BMP2, CSF1,
TLR4 B-tubulin—HL (BRI A 1:1 000),4 °CFIEE
1 s TBST St Ve, I AAH R, — Bt (R B 351°H
1:5000), & FMFE 1 h; I A ECL k2= &850, =
R R 1~2 min J5 & . LA B-tubulin 2 N2, K H]
Image J 543 HT H 9 A9 26R 7K, S5 R LK REAL
ST IH— AL BE

SR FH O 928 21 A % K I K BRL &5 I 41 4 rf BMP2
CSF1.TLR4 £ M Aok, HU2.47 30 T #4641 K 28
72 (S A2, 2K R AL A Y R o
IRy L ¥ S A= WK 3N 8 | R = R e = = il
A3, iIN A BMP2 . CSF1 , TLR4 —47¢ (B B 5 43 531
1:200,1:500,1:200),4 °C & 8 ; Vel , A
N R B EE Y 1:100) , 23 R 20 min; L DAB
S I ARE B YL, (A S A A A
Mo VeI B SE LS5 1 L2 A PLET |, £ ] Tmage J 4K 1
S3HT S HE P RS X (B €8 O E- B B FE A, AR
TN H RGO
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2.5.6 FEMEEHEH

KA ) 168 rTRNA (55 38 210 P 45 AR X6 280 T 7
EAT A3 M, EARAIN e S M et oK e B2 4 s 25 R A
RN FISERL, FEEALAG DL A B 2,47 T00 R 45 4 KRR
B AR (il o, DA 7S e 3 = P SRR Ay SR O
DNA, PFAl Hovfk BE fsg 4 v 5, LA A, o 4 2
PCR5|¥ (515 IE 015|494 5" -ACTCCTACGGGAGGCA-
GCA-3',806 JZ [15] ¥} 5’ -GGACTACHVGGGTWTC-
TAAT-3" ) X2 16S rRNA V4 X791, Birfgd”
HaFE 25 wL, 24l [l B B AR W AR
WP SCE , 3576 MiSeq - 5 I LA PE250 5 W& 4 70 7
X 46 VAT B RS L (5 QIIME2 - 5 X6 4541
K FR AL v 0 S E W R R R AT A0 R A —— (1)
Alpha Z FEPES AT « A1 45 = 48 4L Chao 1, ZFEPEFR AL
Shannon ., Simpson, i#f {1, Z #£ V45 44 Faith”s PD, ¥ 5] i
¥5 %4 Pielou’ s evenness, 78 55 & 5 44 Good’ s coverage;
(2) PR AL BT - ALHE T T/KT- T B RE R A 454 LR
B HH [ 5 = A8 A5 43 B (principal co-ordinates analysis,
PCoA) ; (3) W22 5550 #1 : 3 i LEfSe 70 #T [ HPKF RS54
Kruskal-Wallis . Wilcoxon #k F1 # 5 5 & 4 ) 51 4 #r
(linear discriminant analysis, LDA )& 1 A28 & ) 434T
F-Bt], DL LDA BV 3t >2 K P<<0.05 S hRifE" i L AL
.
2.6 FitFEFHIE

K HI SPSS 26.0 B X B AT 5t 00 . A5 A IE
Ao HJ7 2255 F R X £ 5 3R, 241 8] LR
FHRAR Ty 22508, E— 2L P LU 3R F LSD- 4646 5
TR IES DA 2 KR35 BB M (Pos, Prs) 36
7~ , % H Kruskal-Wallis FRAIKG K . K 307KHE ¢ =0.05,
3 %
3.1 HEEGEMR

ShAAT X B R BUTCHR i B, oAy 3 KR
Y51 1009% 3 BURG A , 55 (8 23R 3% T B4 (P<<0.01)
JNERAHE H B R 24 4 X BR 2 (P<<0.01) , & R 0T
) AWR PF43 35 5 3 55 X BRAL (P<<0.01) . 455 L3
1,52,
Rl SEEERFSEARBERHNE BEE DBk
H B b3 (n=6)

415 FRlEH % TERIM(Pys, Prs) )% INEREH R (x £ 5)fs

ot 0 0 4645042350

fila] 100 35.42(25.00,40.71 ) 16850£33.51°

b 100 33.33(31.25,40.71 )" 139.67£29.53

Mt 100 38.75(33.33,40.00)° 155174207
a: XA A, P<<0.01,

32 MBEEAMNAKREMEMR LFHIZZTIEE . WAEE
s ab=A
5550 BE A oA, A A A K BURR 3 HE Bk 100% , 7
iR P T, /NERHE ) B R L SRR Y
AWR 4334 i 25 (P<0.01) . &259) T Hi)G , 5
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K2 EERERALAXRABENT AWRIES LLE
[M(Pza,P%) ,n=6,ﬁ]

43 20 mmHg 40 mmHg 60 mmHg 80 mmHg
A 0(0,025) 1.00(0.75,1.00) 2.00(1.75,2.00) 3.00(3.00,3.00)
fRA 1.50(1.00,200)  2.00(2.00,3.00)*  3.50(3.00,400)*  4.00(4.00,4.00)°
G| 1.00(1.00,1.00)  200(1.75,325)*  3.50(3.00,4.00)*  4.00(3.75,400)*
Mt 1.00(1.00,200)0*  200(2.00,3.00)  3.50(3.00,400)*  4.00(3.75,400)*
a: X IRAL gL, P<0.01,
RUL LA, v 24 20 FTBH X R R RO 7 1 11 338 3]

4 20% 80% , H1 £ 2H K BRUR {5 5 A1 45 R T R 1 AWR T

G338 A, A5 25 AL B /INERHE L R ) 3 k25 A

K (P<0.018{ P<<0.05), ZEH 033 %4,

®3 HBUREHARBEUHINR HEX IBkHEHE
B kB (n=6)

ik FRlEH % FHERIM(Ps, Ps) )% INERHE B (c+ )l
R 0 0 45033+27.19
fAlg] 100 35.42(31.25,4000)" 14450£30.72°
GiE 2 000,6.25) 456.50+2036°
ileaspiel 80 10.00(0,23.33) 238.17£3029°

a: S IRE LA, P<<0.01;b: SHIRIZH AL, P<<0.01;c: SR

I, P<<0.05,
x4 BHAREAXBRAEENT AWRESD LM
(st,P75) ,n=6,ﬁ]

413 20 mmHg 40 mmHg 60 mmHg 80 mmHg
R 0(0,0) 1.00(1.00,200)  2.00(1.75,225)  3.00(2.75,3.00)
| 20001.00,200°  3.00(200,300  3.00(275,400)  4.00(4.00,4.00)
iz 000(0.00,100  100(1.00,125)  2.00(100,225)  3.00(2.75,325)"
ilaspie] 1.00100,200)  250(1.75,3.00)  3.50(2.75,400)  4.00(3.75,4.00)
a: GXTHRA AR, P<<0.01;b: SAHIZH LR, P<<0.01;c: ST
s P<<0.05,
3.3 REIEEFMKRILE LPS iRERIE
5% HRZH[(80.37 £4.97) ng/L] Hu#% , #6752 ¢ Bl
T LPS #EE[(92.03 +3.90) ng/mL] & T (P<<0.01);
2§ TG SRR FLEE, 2 4 A FH P X RE 2 1

1H LPS ¥k £ [(80.38 £4.54) . (78.53 £2.72) ng/mL] ¥ &
FREAR(P<0.01),
34 BEEAHFXKRLEELH BMP2 . CSF1, TLR4
EARER S RN

Western blot S5 45 L i/ , 500 B4 bhdse, i A 4
K LGS i 4121 BMP2 2 1Y 2238 B 3% I, CSFL.,
TLR4 & 1 B FR3K B E 1N (P<0.01) ; & 259 T W5,
SRR oA, TR 2 2 K LSS I 4 4 b BMP2 2B FH Y

iR FI PR IR REE A 40 CSFLEEH 1Y
FRBFETFIM(P<<0.05), S5HEILK1,
G E AL LI A5 R B , S5X) R He A, B4 K

s A 22 BMP2 2 1 F- Y00 % 8 8 3 T g,
CSF1.TLR4 & /-0 % i 3 T (P<0.01) ;5
BEIZH L5, 4% 25 W 20K R4S I 21 UL o BMP2 25 1
S 25695 B 1 i T , CSF1 . TLR4 25 [ HUSE X3
Ji ¥ 8 2% T B (P<<0.05 3% P<<0.01) , &5F UWLE 2(L
BMP2 & [0 f) 5.
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BMP2 - e —— 7 KDa
CSFI i M S w— 5,

R T — ——

B2 L 2R BRI
A LKA
S 2
107 =
a L EE
8 = FPExT IR
%
2
2
#®
a0
|
BMP2 CSF1 TLR4
B.HIEE (X +5,n=6)
a: GXTIEA A, P<<0.01;b: SHEHIA H#R, P<<0.05,

Bl RAAXREHALFBMP2.CSF1I.TLRAEAR
15 E R b 82 (Western blot 3% )

e 4
#2)
= 3
[ 4
< 50 um ¥ E%N © 50 um
AT R B. #5712
1
1£ 4 N>
“\'\\ ? b2
UL RN L
s
£t v
50 um 50 pm
C.ihzhee D. BT B4

i3k : BMP2AR [ B 2R 3K DX 45k
B2 SAKXKREFALNEHRBMP2EBDHERLN
BRE(RRALZE)
x5 BAEXREHELAEF BMP2,CSF1. TLR4FE
AHFHRZELRE (x+5,n=6)

415 BMP2 CSFI TLR4
hopeil 0145000260 00044100033 0068 740,008 2
fig 00014400002 0.1012£00100* 1.1004£0.0592
Lipi 0.0911£00193° 0051410005 5° 04134£0022°
tilaonie] 0.0048+0.000 5¢ 0.047040.0062° 045090070 1°

a: SXTHRALILEL, P<<0.01;b: SRR HEEE, P<0.01;c: SHIRIL

4, P<<0.05,
35 EWEEANMAKREEREENZM
3.5.1 P EE R B SHr

280t DADA2 JP8) LW 5 , L4k 45 875 554 45 M ¥
B SIS AAREAR = 36 481 2k KT, FE97% AL
FEAKE R XSRS TR SRRl 4 i | kb
TP B G T R T P22 , S AEAS A E 4324 T (opera-
tional taxonomic units, OUTS ) A2 [l 5 & A4 i ifij 434
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