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Effect of Dahuang Mudan Tang in Triggering Receptor Expressed on Myeloid

Cells-1 in Intestinal Tract in Rats with Septic Acute Intestinal Dysfunction

SHEN Li-juan, WU Xi-ping, WANG Jin-gui, WANG Qian, SUN Yue-wen, GUAN Yun-yan"
( Wuxi Hospital Affiliated to Nanjing University of Chinese Medicine, Wuxi 214071, China)

[ Abstract | Objective: To investigate whether the therapeutic effect of Dahuang Mudan Tang on septic
acute intestinal dysfunction in sepsis ratsis related to the regulation of expression of triggering receptor expressed on
myeloid cells-1 ( TREM-1 ). Method: Totally 100 male SD rats were injected intraperitoneally with
lipopolysaccharide (LPS) at a dose of 4.5 mg-kg 'to build sepsis model. The sepsis model rats were randomly

[WFEEHHEI] 20180807 (015)

[BEE€mMB] XKBH TitZm L H (YCZXM1525) ; T T it 29 4 B2 5 8 A4 5 H (QNRCO19)

[E—EE] TRmiE, W4, B AT B, D g5 i 38 0 1 ) B B 65 19 12 W7 5 71 1V B8 45 5 1397 WF 5T, E-mail : Panda55@ 163. com
[BEMEE] " X, WL, FEREI, NS IE /2 W5 v B 45 & 1397 5T, Tel :0510-88859999 , E-mail : Panda55007 @ 163. com

.20 -



25 B2 M FEXEFFFRE Vol. 25, No. 2
2019 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2019

-1

divided into five groups: model group, glutamine group (3.75 g-kg™ ), low, medium, high-dose Dahuang
Mudan Tang group (7.5, 15, 30 g-kg™'), and another 10 normal rats were selected as normal group. Seven
days later, 2 mL suspension (100 mg lactulose and 50 mg mannitol) was orally administrated by gavage, and 24 h
urinewas collected. The ratio of lactulose to mannitol in urine (L/M) was detected by HPLC with pulsed
electrochemical detection ( HPLC-PED ). Serum citrulline concentrationsin blood and ileum were determined by
HPLC. Enzyme linked immunesorbent assay (ELISA) was used to detect the concentrations of triggering receptor
expressed on myeloid cells-1 (TREM-1), tumor necrosis factor-a ( TNF-a ), intestinal fatty acid binding protein
(iFABP) and D-lactic acid. Real-time PCR was used to detect the mRNA expressions of TREM-1, Toll-like
receptors2 (TLR2 ), Toll-like receptors 4 ( TLR4), myeloid cell differentiation protein ( MyD88 ), nuclear
transcription factor-kB (NF-kB). Electron microscopy was used to observe the pathological changes of intestinal
mucosa injury. Result; Compared with normal group, the serum concentrations of TREM-1, TNF-a, iFABP,
D-lactate ; the ratio of lactulose to mannitol in urine (L/M) and the expressions of TREM-1, TLR2, TLR4,
MyD88, NF-xB mRNA in model group were increased obviously (P <0.05, P <0.01); citrulline concentration
was decreased obviously (P <0.05); the lengths of the villus and thicknesses of the mucosal layer were decreased
obviously (P <0.05); the Chiu score was increased obviously (P <0.01). Compared with model group, the
expressions of TREM-1, TLR2, TLR4, MyD88, NF-«kB mRNA, and the serum concentrations of TREM-1 and
TNF-a in all medication administration groups were decreased obviously (P <0.05), with no difference between
these groups. Compared with model group, the serum concentrations of iIFABP, D-lactate, L./M, the Chiu scorein
glutamine group, medium-dose Dahuang Mudan Tang group and high-dose Dahuang Mudan Tang group were
decreased obviously (P < 0.05), lengths of villus and thicknesses of mucosal layers were increased obviously
(P <0.05); and the citrulline concentrations were increased obviously (P < 0.05). There was no difference
between the three groups. Conclusion: Dahuang Mudan Tang can effectively treat SAID in rats, and its mechanism
may be realized by regulating the expression of TREM-1 and relieving intestinal inflammation of intestinal tract.

[ Key words ] Dahuang Mudan Tang; sepsis; acute intestinal dysfunction; intestinal tract; triggering
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RV R 5 LA 11 IR (b i S 25 A BR A &),
255 H20065730 ) 5 H &5 ft (VL 75 1F K K g 241 JiE
A7 B2 A [ 25 7 H32026395) 5 K ¥ 4 P R
AT A (M R R 251 A BR A L it 543
WA 180628 , 180428 , 180507, 180721 ) , Bk 1~ (V1.3
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KLBIEH WK 1,
1.8 itk  Sitsrdrid B2k A SPSS 21.0
B, EERL x s o Z AR E R
PR 228, AL ) S 4 3B B R o A
5, Hf P<0.05 AESASITTFE XL,



25 B2 M FEXEFFFRE Vol. 25, No. 2
2019 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2019
*1 3WFE7) TREM-1,TNF-o & & ] & F+ & (P < 0.05, P <
Table 1 Primer sequences e N S LY
d 0.01); SHEERA A, B R B4, K PHA T
gl ke /by o i A2 IV TREM-1, TNF-o %5 it 91 52 %
TREM-1 _IJif 5-AAGTATGCCAGAAGCAGGAAGG-3’ 138 (P<0.05,P<0.01), W32,
.05, .
T 5-GGTAGGGTCATCTTTCAGGGTGT-3'
N K2 XERHAGHKREEAMBIEES AR KEEENZNE
TLR2 i 5-AGCGAAAATCTGATG-GTTGAA-3’ 166 ( )
x xS
T 5'-TGACTCAAAACCAAGCTTTG-TAGA-3' Table 2 Effect of Dahuang Mudan Tang on inflammatory indexes
TLR4 E¥E 5'-AGAATGAGGACTGGGTGA-3’ 100 of rats with septicacute intestinal dysfunction(x +s) ng-L~!
i 5-AGCGGCTACTCAGAAACT-3’ _
J
il . n TREM-1 TNF-a
MyD88 I3 5-GCTCATTGAGAAAAGGT-GTCG-3' 130 /g kg
R 5’-TCAGTCGCTTCTGTTGGACA-3’ iE _ 10 4.25 +0.54 440.08 +62. 08
NF-kB i 5-GCAAACCTGGGAATACTTCATGTGACTAAG-3" 123 | - 10 6.24 +1.457  586.48 +96.95"
T 5-ATAGGCAAGGTCAGAATGCACCAGAAGTCC-3' 2 58 I e 3.75 12 5.24 £0.45%  479.42 £80. 35"
B-actin |3 5'-CCTGTACGCCAACACAGTGC-3' 211 KEH S5 7.5 11 5.36 £0.38%  487.59 £81.45Y
T 5’-ATACTCCTGCTTGCTGATCC-3' 15 12 5.31 £0.42>  487.01 £76.32%
30 12 5.28 +0.33%  485.14 +80.27%

2 R

2.1 REHFIHIRBICTREF 0 Tk
TEASR [ ARG AR AT Tl 1 i S 4 R K R T
75 HLBERL 9 5 4L, A 15 L, SEER AR IE
WA AL T, B R R AL T 5 H(Fk T R
33.3% ) , AW AWM AIIET: 3 H(BET-HR 20% ) , K #
HIP AR R AT 4 H(BET-HR 26.7% ) , K4
FHzh AR ASET 3 R (FETIH20% ) .

2.2 KRBT N e REAE S i D) R BRI R R R
REAR bR B 52 W 5 IR R 41 M R, BB A i

B HIEHALED P <0.05,2 P<0.01; 5HMA HE P <
0.05,YP<0.01(%3,4[).

2.3 K4 e AE 2P I D) e B A R R
TREM-1,TLR2,TLR4 , MyD88 , NF-xB mRNA ik 1§
o 5 OE R 2 A, R A [ g 41 28 TREM-1,
TLR2,TLR4 ,MyD88 ,NF-xB mRNA 2 ik 7k °F B i 7}
(P <0.05,P <0.01); 5% i, 45 &
W, REHPHA K R a4 R 4 4 TREM-1,
TLR2,TLR4 ,MyD88 ,NF-xB mRNA 323k /K FH] B R
F(P<0.05,P<0.01) 4 M LR, WFE3,

x3 KREHAGREESEH IR KR TREM-1, TLR2, TLR4,MyD88 ,NF-xB mRNA HJ &0 (x = 5)
Table 3 Effect of Dahuang Mudan Tang on mRNA expression of TREM-1,TLR2,TLR4,MyD88 ,NF-«B in inflammatory indexes of rats with

septicacute intestinal dysfunction(x +s)

i

Gl

il i n TREM-1 TLR2 TLR4 MyD88 NF-xB
/g kg™
EH - 10 0 1.39 £0.25 2.46 +0.98 6.86 +2.38 0.67 0. 12
(e - 10 0.58 +0. 192 3.45 +1.27Y 4.53 +1.98" 9.84 +3.17" 1.83 0. 58
7 G Tk e 3.75 12 0.31 £0. 07 2.65 +1.02% 3.03 £1.26% 8.06 +2. 64> 0.98 +0.34%
K H 7 7.5 11 0.29 0. 08" 2.74 £0.87% 3.15 £1.03% 8. 12 +2.08% 1.01 £0.56%
15 12 0.28 0. 10¥ 2.70 £1.14¥ 3.08 £1.24% 8.07 +1.39% 0.98 +0.26%
30 12 0.28 +0. 09" 2.66 £0.76% 3.05 0. 89% 8. 04 +2.03% 1.02 £0.43%

2.4 KRBT N e AE S0 i D) RE e A% K B [
o R BB 25 B B2 MU B2 e IE 4 i 45 R
WA TE T, T 52 o BERULL i B L e da
PRABHE R AL YL, 1) PR AR S B8 T
V& OB T b B T BRI B . A R BE IR AL, K

B PHZ e R A RO R A ) A AR
B, HEF RS, T o b K 20 B G B R AR PR IR At
5 IEH A R R i R K E
TFE(P <0.05) ,Chiu [R5 8 TH& (P <0.01)
SRR R A A B AL, KA b R
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I p B E T KER BT & (P <0.05), 3mSR, W4 E L,
R4 KE P IR B R T AL RS Kk LI B IR MR (5 £ )
Table 4 Effect of Dahuang Mudan Tang on pathological of intestinal mucosain rats with septi cacute intestinal dysfunction(x +s) pm
gl e /gkg ! n HEKE B MR 2
EH - 10 283.67 +£16.43 544.54 £40.94
e - 10 210.63 +12.18" 412.25 £37. 16"
5 3.75 12 259.42 +18.05Y 486.13 £32.75Y
KA 7.5 11 219.84 £13.21 416.32 +26.53
15 12 259.03 +11.34% 486. 67 +23.76”
30 12 257.98 +12. 67 487.58 +24.58"

F
ATEH B B Co R AR 4L D. RFEHPHA LA i 4 E. K
BT R REH g R R A
XEHAGREEAMEIRESXROBREREMEN
HWEH MBS, x 20 000)
Fig.1 Effect of Dahuang Mudan Tang on pathological of intestinal
mucosa in rats( TEM, x 20 000)

2.5 RPN MR AE 20 B D g B RS K B
FhE B SIEE A A ALY RL/M,
ME D-FLIR W BTt m (P <0.05) , 275 s 2 15 i 15
P B S S A A bR, A R BER AL, K 4T
T e R AR LM, I D-FLER I B TR (P <
0.05,P<0.01),3 4R, WES,

2.6 RESFHX AR S5IEWH LR,
H5E 7Y 2 009 N 2= R K F B B R R (P < 0.05) , Il
iFABP /K SEH] . FH 5 (P <0.05) ; SHEAI 4 FL i, &5
MR, KB P 8 0] A i N & R K

- 24 -

x5 XREHAGHKRSESEGYRERARGHEEEENZ
Mg (x +s)
Table 5 Effect of Dahuang Mudan Tang on intestinal permeability

of rats with septi cacute intestinal dysfunction(x +s)

4151 /jjf_ .o L/M /ZjLL@f ]
EH# - 10 0.19 £0. 02 2.86 £0.23
A - 10 3.65 +0.29" 8.07 +2.24"
A 52 I e 3.75 12 2.29 £0.21% 4.98 +1.21%
KightFhm 1.5 11 3.04 £0.65 7.94 £2.53

15 12 2.3120.17% 5.02 £1.95%
30 12 2.43 +0. 427 4.94 +1.03%

L HIERAIE,D P <0.05; SHIM A LE,Y P <0.05,7 P<
0.01(F6 ),

YW Fhm (P <0.05) , iL{E iFABP & & W] & 1 %
(P<0.01),3Hm T ES, WEO6,

x6 XEHAGHRSEAUEBIREBSARBIENEZ MW
(xxs)
Table 6 Effect of Dahuang Mudan Tang on intestine function of

rats with septicacute intestinal dysfunction(x +s)

| 5 ik i
A5 /g}iljkj_l /fnjﬁf“ /;F;ff‘)l

EH - 10 71.72 £5.12 1.23 0. 13
iy - 10 41.03 £2.18" 7.26 +1.42"
A AT e 3.75 12 57.62 £2.18% 3.04 £0.25%
K& 7.5 11 42.65 +5.25 6.97 +1.23

15 12 56.03 +2.04% 3.21 0. 18%

30 12 56.25 £4.74% 3.19 20.23%
3 itig

i B S i 2 X R ) B O 4 5 | Y 1 e A
il 2% B h e A%, R ICU M AL SE TSR A
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1 D-FLER KT TR 0 B O A W A Ak P
BIVAT 5z Wt Mg 786 49 3 R R R0 9 M AR L R
AN N ARAR I 08 T3 T 08 200 S i 7 5 5 1 DA
Ji 7 FE 11 50 B 1 2 — b T B 912 W i 2 6 5t B T R
7730 LM B S i T 3 L
v P s i 6 B A7 1 R R, T T A A TEA Bh B KN
TR B B4 R e Th Y L ARRIFSE b kR AE R UM
1 iIFABP, D-ZLIR J bR L/M B 0E # 41 B &8 7+ &, 1
N T B, % A7 I D) Be B %, IE SC IR 5 4E 4
Ty e i A R A F T o b R A I 4 bR 4 KB4
WRIT IR R T B E AL, R REH I 5 A A
o e 12 18 A 5 T B 0 M W ) g I A K R ) i R R
i M, B B i 5, IR 9T MR R AE W ) e
BERG .

TREM-1 Jjy — P %5 B5O0E 85 1, 36 85 1% b 7E %
720 i — 0 4 B A% AN 1 23k, TREM-1 5 H i
REE A 5 B00E T W {5 5 B, 80 TNF-o, IL-1,
IL-6,IL-8 S5 42 4 4 M [+ & i3 £, [ B 970 il e 48
AR 7 IL-10 f9 A s M TNF-o, TL-8 %5 7] I i
TREM-1 (23K , DI 7™ Az 3 & RN K 98 9 I I Y
P 7 N 0 S o A i i 1 O (Tl
TREM-1 2345 S DY HIEHBEILT A RE
TREM-1, J& 7 i B 1k AR A 20 5 28 B 20 248 5 1
FHLH . WFSE R B, TREM-1 RALS 5 T ke 4%
SMESORE S, [R) AR 2 i 1 28 1 9 RE B 1) 5 AE
BN, TR g 42U 00 L A BF S ARG, AT T
RKBMHA LN TREM-1 5 %55, fie #F & 5E A BT B
R 78 M 5 B ) B R A, A1 2 4 PR R, AR 1
SIRS, % % M fn & MODS"™' . 4 i I 5 Wk 40 Jfa
TREM-1 (1) % 35 1Tyl 52 S8 Ak D7 3% 0T B 286 158 Bt B 1) 4
057 BRI R, R A AT A o 5 T 4
W 5 /1N BRI S B RAS | B 1k &5 i AL 2 14 JEL , Ak 5 1 1
SR B0 5 BV BIC3E U5 9 R 45 T 6 /N BRI R Y
HE 40 BF 98 E S5, K ¥ 4 PR3 fg o W % TLR/
MyD88/NF-xB {55 il 4% , 41 il £ FAE B & AR P 4 0 19
RA R T IR B3R 9T 20k i D Re AR 0 B .
Il TREM-1 0] DL 25 9 U5 R AR 8 4 18 B 15 5, P8 A
FRCK TLR A S 0915 5 38 B, s & O6E )6, e &
SEE BRI R M EET . AR RN, M
fiE K B[ % 4 41 TREM-1, TLR2, TLR4, MyD88,
NF-kB mRNA 3Rk & 25 A5, K4t 6 T 0
i TREM-1,TLR2, TLR4 ,MyD88 ,NF-xB mRNA %
IR KAF- ek 5 i T A R A, A e A K R W
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