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B HERY ATES RAES RS #£20 ake
(PSR A B R B, WP AIEAS 010018; 24 AR BB H  R 29T HOR T SR 3, AT 010018,
S AR DCRBOL AL B, FEATIERF 010000; S FLAVH AR BT oL, FEATRERF 010018;

SR T AR AR S 805 T 1) v, SIRUEE 025450, S5l Ve T3 B )03 TR 1 il o, 1 024000)

WE  ZLRERR LRI EIA BT g % ¥ (LPS)i%-F 49/ A RAW264.7 48 Ji2,
KIER LGRS, EIe A T4, R A3 R4, LPSZE. LPS+N-LBLA R (NAG)ZE. LPSHE A w9
MBR (ARA)ZE . LPS+4ARER (TAU)ZL . LPS+A Bk 244 (COMP)(NAG+ARA+TAU)ZL. LPS+
B A H IR (CME)A, 48 &85 M ZNAG. ARAFRTAUL A A H 32 fdh+ 494F, ELL-
SA. Griess. RT-qPCRiE#-| X £ ) -F 49 % & ZAmRNA#) &A1 L, Western bloti% 4 TLR4/NF-«B
BIE P A G W RA L, M RIE R RN 4 R B T NF-xBE A POSAMIE L, 4R 2T,
NAG. ARAFTAUSE 5 3] #193.60 mg/kg. 4.28 mg/kg#2129.70 mg/kg; 5 LPSLA b4, LPS+NAG
0. LPS+ARAZL. LPS+TAU%L. LPS+COMP4E A= LPS+CME4L 3 R F A2 E dudp 4] T K2 B F—
FAR(NO). & @l -1B(L-1B). @ @ fe/~%& -6(IL-6). AtJ& 3R E T -a(TNF-0). @ fmfas
Z -12(IL-12)vA B A A0 B F CXCL149 % & A= mRNA#) & A | COMP# 2 R A T CME; H&% 25403
B AL MK T TLR4A) & A KT vA B P654= IkBa by B BRAL KT, Bl BT 374 T P65eg AL, L+
LPS+COMPZR 84 BORAR, T A &2, 45 R A B, CMEEA 3L KAEH, mCOMP#) L K AF AR F =
A B4 F2CME; HLCOMPH7 4| LPS-Toll#f % 4k 4(TLR4)/4% 4% 5% ) F -kB(NF-xB){3 5 i #4649 R AL
FCME.
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Abstract

ingredients on LPS (lipopolysaccharide)-induced inflammatory response of RAW264.7 cells in mice. Seven groups

This study was conducted to investigate the effects of complex microbial culture and its active

were established: control group, LPS group, LPS+NAG (N-acetylglutamate) group, LPS+ARA (arachidonic acid)
group, LPS+TAU (taurine) group, LPS+COMP (active ingredient complex) (NAG+ARA+TAU) group, and LPS+ CME
(complex microbial extract) group. The content of NAG, ARA and TAU in the complex microbial culture was de-
termined by chromatography. The levels of inflammatory factors were determined using the ELISA method and
Griess method, and their mRNA expression was tested with the RT-qPCR method. The expression of key proteins
in the TLR4 (Toll-like receptor 4)/NF-xB (nuclear transcription factor-kB) pathway was tested by the Western
blot assay. The cell immunofluorescence method was used to detect the nuclear translocation of the subunit P65 of
the transcription factor NF-kB. The results showed that the contents of NAG, ARA and TAU were 193.60 mg/kg,
4.28 mg/kg and 129.70 mg/kg, respectively. Compared with the LPS group, the protein and mRNA expression
levels of inflammatory factors, including NO (nitric oxide), IL-1p (interleukin-1p), IL-6, TNF-a (tumor necrosis
factor-a), IL-12, and CXCLI1 [chemokine (C-X-C motif) ligand 1], were inhibited in the LPS+NAG group, the
LPS+ARA group, the LPS+TAU group, the LPS+COMP group and the LPS+CME group to different degrees. The
effect of COMP was better than that of CME. In these groups, the expression of TLR4 and the phosphorylation lev-
els of P65 and IxBa were reduced to varying degrees, and the nuclear translocation of P65 was also inhibited. The
LPS+COMP group reported better effects than the other groups in respect of these indicators. The results revealed
that CME had an anti-inflammatory effect, and COMP provided a superior anti-inflammatory effect to the three ac-
tive ingredients and CME. COMP also inhibited the LPS-TLR4/NF-kB signaling pathway more effectively than
CME.

Keywords complex microbial culture; active ingredients; extract; inflammation; RAW264.7

RKE 5 B 2 Tl 0T % V1A oG, W5
PRPE RIS T AEFR R R OCH B EJE R H
TLR4(Toll-like receptor 4)/NF-kB(nuclear transcrip-
tion factor-kB)5 ‘Sl HEANEH , HV) S 5%k
NPT Al . BEEE . TR 98 OB, IX HEAE
P& O 5 22 7 AL R R ZE A F -a(tumor necrosis
factor-o,, TNF-o))F1 [ 41 ffi /> % -1B(interleukin-1B, IL-
1B)EE 2 Mt PR U, 2 B A5 5 i Tk . B
G B AR RS A R — RS 2 R
B AR = W I A A R, AT DA E o s e R
i fmAsIREE. WY E R A ST
M AR = KRR S PRI EE LD e Y,

G HEEFEMAE I %D 2R AR 5%
Wi IR SE Z A E FRIETEYI BT, EAZ (B A B
[ 8K, fiHEdNEERHERY
BEAT JERE A QB 2 A 0 5T, AR = M k47 E 1t
T, RILN- L9 2 B2 (N-acetylglutamate, NAG).
164 V44 R (arachidonic acid, ARA). Z-fi# % (taurine,
TAU) N E & W FRIINAE R8sy, EATEAI% .
Praaf. SR TR

B EWBEFRM P AR = s 2%, B
0T e 73 (R RIE 9K 22 B i 72 9 BRI i BE 22 B B- 761
RPEAH FE R U b, A ORE A W TR A UK
YRR & 8, DARCR RO ) 15 7= AR A L
1R G e, H BT 52 G R 72t 5 2 ) 5
TREMNH, HRIEDTRAE LS A P
I, A TR I G R R YA SO B AR E
I H AT EIC, [RS8 ST A 58 E AR, LA
FE AW TR I (complex microbial extract,
CME) KA B EE M RAEH IR E R, A
& Ja it — B SR R E A BRI U85 B i
B P AR

1 MRl E
1.1 SEIG#iRY

/I BRPRLAZ — G A ik RAW 264,71 T R
WRAGRARAR .. EEHEERYZ RIS
ZH AT I FERCR UL, R 20K v R (TR B B (i)
XRAFRATBCKR )% 1: 11 EL IR &1 9 2 BE A, %
FRIEH BOK. BAH. FORIRZERI. /NEEL, BERHR
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B OWEE RO R IR LR A ) % ) 8 7R 2k
o, HERRUR %48 h, TR ) 80 BDRE T 2R A
T L, RARBERM. N-CEHBER. 1£E0
1R B Y 7d 3 E VAR B /67 1| /N I
1.2 IR

= DMEME; 752 226 F Gibeo A 7 5 A4 MLy
)T ZETA LIFEA w5 If 2 B (lipopolysaccharide,
LPS)I T Sigma A ] ; —SA AN &, BCA
R BRI R B R BEC LA &2 RO R &
Lot B il & DAPBY G T Bifg 38 = R A RHE
AIRA R ; RNATREGAFIG . REFESHIRA G AceQ
Universal SYBR qPCR Master Mix 4T Fd 5{ 1% ME 5%
IR A PR A ; IL-6. IL-1B. TNF-a. IL-12.
AL AT (C-X-C) A4 1[chemokine (C-X-C motif) li-
gand 1, CXCL1] ELISA J MR &0 T &5 L%}
HAHMAT ; TLR4. P65. P-P65. %A T -«xBiiiH
1 [ a(inhibitor of NF-kB alpha, IxBa). P-IxBa. %
E e T B = ARG R A .
1.3 E5EEFIRIEIN G

ARSLIGAE S AR SR il 205 U
JTE LA AT B 2, 2K o kAl R
RIRESON M PR UL . BARSREU DR - L
20 g LA WEETRY, B, 10, BT = A, A
200 mLEEAK, {8 FHE R % 4 °CHk% 20 min,
454.52 xg. 4 °CE5»10 min, EIEWUH0.22 umfEid
IE, TR A W IR, fE (71580 °C. JLHT
B WERE TRV E 9100 mg/mL .
1.4 BEYRERIL (ULPC)FMSHEEIL (GC)E
QMN-Z Bt A R LENGIRRFBIES 2
141 XSk e fl g HERRRREY g2 AW
FE, IO\ 40 mL P EE, A H2 L, 4 EIEH [ AH
IR, BIYN- 223 R AR Sl Vi 1 A
FREN4 g5 ARV, IINA0 mLIE 2V, A 2 HL,
K FH A AL A — PRIV PR A S B P, B AR DY
IR A A ERRIREL 4 e B &Y, I
40 mL/K, R $EHL, 7 A0 SRR, REA A R A
VA -
142 stRSERAE  HHIFE0.01 g N-LBER
RIRPRHES AP ERRARAE S T 10 mLERBR R,
R AR I E 2, il R N1 mg/mL I bRk
&V, FREX0.01 gt A VUM R H IR AR vt it T 10 mL%&
s, HIECRE I ES, HBREA 1 mg/mL

(PIbRAE A 2% o

143 &EEMF  N-CEBRR OISR Waters C
30; JiBhAH : FEE-0.05 %o MR K IE R =5:95(f& AL );
WK 215 nm; JiE: 0.7 mL/min; 335 30 °C; L&
20 uL.

AV ER (0 AL DB 23 B, R+
N30 mx250 pmx0.25 pm; %< N2; MK
30 mL/min; 2% : 200 mL/min; &K FE :
50 mL/min; FEiff: SR HFEF AR, 90 °CLR¥FT min, DA
9 °C/minFHii 240 °CLR%FS min, 285 A3 °C/minft
21250 °C; Frll#s : KIEE T4kl 2§ (flame ion-
ization detector, FID), #5300 °C; #FFE5: 1 pL.

AR i A . Waters C 30; ishtH: LFRENSE
MR CHE=7030(1RFR L), B 245 nm; kil 45
EEAMG I 2% R 1.0 mL/min; AER: 30 °C; FFEE:
20 uLo
1.4.4 ARfsh&e9%1E  EFREDN-CBRERIR.
TCAEVURRR . A-fERR1.5 pg/mL. 5 ug/mL. 10 ug/mL.
25 pg/mL. 50 pg/mL. 100 pg/mL A E 1 R 5 britE
TAEW . B IR R VbR SRS 1 pl, 43 AR,
TSR IETHIAR . DAETHI RN AL bR VAR FE i A
b, BEAT LR IR [RDA, 19T FE

145 MEFE  HSMREE T EENE, RE
A
At o VP

mXVl

oA NS N- S &R . 1E2E VUG R
AR F) 5 B (mg/kg); ¢ N FE i AR (o 1 06 T AR 6 o
(IR FE (ng/mL); VAFE S E BARF (mL); Vi WFEEL
T 53 BUPARAR (mL); Vo R BURAGRE AR R (mL); m
NFE T ()

1.5 4HpEIE S+

RAW264. 740 1K F 5 mL& 10% i 2F 1035 1
DMEME IR, T-37 °C. 5% COL[IE;F- M h 15 9%,
B0 5 K A B AT A G S
1.6 CCKS8ZEHN & EHpREM

¥ RAW264. 740 LA 2x10%/FLE M T 96 4L
BEFRM R, FRA M A K 2 0%, NN [A] ¥k B
NAG(0. 0.306. 0.612. 1.25. 2.5, 5 . 10. 20.
40 mg/mL). ARA(0. 2.25. 4.5. 9. 18.75.
37.5. 75. 150, 300 pg/mL). TAU(0. 0.306.
0.612. 1.25. 2.5, 5. 10. 20. 40 mg/mL).
WS 2 AW (active ingredient complex, COMP)
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(NAG:ARA:TAU=0.590:0.013:0.397)(H & 48 il
HPIETE AR, WEIREMZL 0.306 mg/mL
NAG+2.25 pg/mL ARA+0.306 mg/mL TAU; ¥R
II: 0.612 mg/mL NAG+18.75 ug/mL ARA+0.612 mg/mL
TAU; ¥ & 86 % 111: 2.5 mg/mL NAG+75 pg/mL
ARA+1.25 mg/mL TAU). CME(0. 0.78. 1.56. 3.125.
6.25. 12.5. 25. 50. 100 mg/mL), 37 °C. 5% CO,
RigE24 ha, BEFLINA10 pL CCK8YAW, 37 °CHE A 1 he
1 FH B ATASCZE 8 K 9450 nmAb I 5 &AL A .
1.7 SRR

RS/l W R ez vt e S A 1]y wsa e Al = ALl i b
PR IR, 43 NT74L: STHR4L. LPSZH. LPS+NAG
40, LPS+ARAZ. LPS+TAU%L. LPS+COMP4.
LPS+CME4L ; & ZHZMMubEE 5, 2 7 I NAG.
ARA. TAU. COMP. CME, }57%1 hJg, Bt B2 41,
PN pg/mL LPS, 37 °C. 5% CO.%3724 h .
1.8 Griess; A1 Z AP L FRHPNOKF

HRAW264. 740 42 I X4 . LPS4L.
LPS+NAG#4 . LPS+ARA4 . LPS+TAUZ .
LPS+COMP4L. LPS+CME4 /41555, Bias i
Jii T4 °C+ 1000 r/min.0>5 min, W& EiER . %18
NOF & U6 TR T ENO S &
1.9 ELISAE#N & H A EF R+ TNF-a,
IL-6. IL-1p. IL-12. CXCL17k¥

FFRAW264. 74 fl 4 B X M2 . LPS4.

=1

LPS+NAG#4. LPS+ARA#4 . LPS+TAUZ .
LPS+COMP#4. LPS+CME4 /34535, R i e
F4°C. 1000 /mini 0> 5 min, Y& EiEH. %8
ELISA 277 65 1t B 5 A 25 5 7 1) 5 &
1.10 RT-qPCREWMTNF-a IL-6, IL-18 L-12,
CXCLI. iNOSEImRNAZRIEIKF

SR H4H L L RNA, 15 5% cDNA, JfLLcDNA
RRERR AT PCRY 3, SN A& &R (3520 pL): 10 pL
2x AceQ Universal SYBR qPCR Master Mix, 1E /X
51914 0.4 uL, 2 uL cDNAF#R , 7.2 pL RNase Free
ddH,0. R N2 95 °CTIAEPES min; 95 °CAEME10 s,
60 °CiB K /3EAH130, JL40MEFR . LAGAPDH AW 2,
K2 AT AT b, S B R 5t kL.
1.11 Western bloti&;NNF-xBif i8HH X EBRIE
KE

RINGER, 55« A RENRIESE, &
JE A E AR, Ik B R, BEEEOR
% E|IPVDFE b, 5%l 9yt =i 2 h, H—
oM BT RS B — L P65(1:5 000). P-P65(1:750)-
IkBa(1:1 500). P-IxkBa(1:750). TLR4(1:500), 4 °C
WS, —Pi(1:5 000)= iR E 2 ho M H ECLi
T, A IRARTE , ] Image) A 20 BT 4% A 2K
18-
1.12 RS E RSN P6SIZEE T IB N

4% 22 5 F I 2 0 1 7E 40 e, 0.2% Triton X-100

5149551

Table 1 Primer sequences

BRI 44K SIS -3
Genes name Primer sequences (5'—3')
GADPH F: CCT CGT CCC GTA GAC ARAARA TG
R: TGA GGT CAR ATG ARA GGG GTC GT
IL-6 F: CAT AGC TAC CTG GAG TAC ATG ARA GAR A
R: GAC TCC AGC TTATCT CTT GGT TGA
IL-18 F: GCT TCA GGC AGG CAG TAT CA
R: ARATGG GARACG TCA CACACC A
TNF-o F: TGA GGA CTG GGT GAG ARA ATG AGC
R: ATA GCA RAA TCG GCT GAC GGT
IL-12 F: CTG TCC CCG GGG AGG GTC ATT CCA GTC TCT GGA
R: ATC AAT GAA TTC TCA GGC GGA GCT CAG ATA GCC
CXCLI F: CCC AAA CCG AAG TCATAG CCA
R: GTC AGT TGG ATT TGC CAT TTT
iNOS F: CAR ACA GGA RAC CTA CCA GCT CAC
R: AGC CTG ARA GTC ATG TTT GCC G
TLR4 F: TGA GGA CTG GGT GAG ARA ATG AGC

R: CTG CCATGT TTG AGC ARA TCT CAT
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WIZE, 5% BSAZIRE 1 h, —H1(1:500) 4 °Cid
WHEE , ZPU(1:100) = HEEIFE 1 h, A7 (&
DAPD#E . # F K6 BB R AEEIE, Imagel A+
O3RNt BP9 Y
1.13 FirZEHHh

K F GraphPad Prism 9.0%% 4 2E47 24 43 #r A1
YER . ZH 1R ELBCR R 25 07 22901, P ELECR:
A Dunnett® & LL#;, P<0.05FREREZE.

2 4R
21 ETFBIEENN-ZEAEE. 4 NG R
S S 2 RNE

W s, Hbrig S HAth 41 7 00k 3 58 42
5o NAGHRHERE i AR BE I (] 9 5.668 min([&] 1D);
NAGAFIFE & (1) 08 B 5 [7]24 5.687 min([&] 1G); ARA
HERE i 1O B9 B 18] 2 33.984 min( & 1E); 184 DU 2
R AL S B AR BT 1] 433,919 min(B 1H); TAUAR
FE G AR B B 18] 24 6.721 min( /& 1F); TAURRIUFE 5
PR B I 18] 8 6.732 min( B 11); AH X 23 <2.5%,
YA E AW BRI AFENAG. ARA. TAU, i &
IIHTRE ISR ; NAG. ARA. TAUFRHERE B 7E
0~100 pg/mL i A BEJO I A, 2R 77 2 7 il N
y=1.443 1x+0.846 3(&1A). y=4.424 4x-25.861 O(/&
1B). y=10.392 0x+8.145 O(JKl 1C), ¥ J& 55 0 i fH £
PEVE R R A7, ZeMEAH ¢ RERM4<0.999, TTFHAMREE
B R 1444, BHNAGH B 4193.60 mgkg, ARA
5 N428 mg/ke, 15 H TAUR & 4129.70 mg/kg, [,
RIS 2SS BEEEYHFT NAG. ARA. TAUM
L5124 0.590:0.013:0.397, 1F 4% T RELRH E 54
2 A RO AL A
22 EEREFYRIW. Z BRI REE
BYIFTRAW264. 74 REE M HI R

XA, WELE12.5 mg/mLLL Y
CME(K2A). 75 pg/mLLL R ARA(E 2C) LK
2.5 mg/mLLL FHINAG(E 2B) il TAU(E 2D) A 4>
N RAW264. 740 [¥175 7 (P>0.05); 25~100 mg/mLIT]
CME. 5~40 mg/mLIINAGFITAU. 150~300 pg/mL
) ARAXT RAW264. 740 7%t B HHIER , %
SRR 3 (P<0.01). COMPIRFERFE 1(0.306 mg/mL
NAG+2.25 ug/mL ARA+0.306 mg/mL TAU)FI COMP
W ERAE 11(0.612 mg/mL NAG+18.75 ug/mL ARA
+0.612 mg/mL TAU), X} RAW264.7 2 i (1) 184 55 Tt 5 1]

(P>0.05). COMPRJEHHE (2.5 mg/mL NAG+75 pg/mL
ARA+1.25 mg/mL TAU)X RAW264. 741 i ()35 VAT
BEIHIER (P<0.01) (K 2B). SEFICHE M H 4
TEPESCEEIR B, ] DU &2 0 R 35 B KA vk
MR FORSEIG A5 R . R, PR N6.25 mg/mLIT)
CME. 0.612 mg/mLfJNAG. 0.612 mg/mL[{] TAU.
18.75 ug/mLIJARA BT J5 825256
23 EAREEFPERY. —MHBEYRTRE
E4¥WXNO. IL-1p. IL-6. TNF-a. IL-12.
CXCLI1EE/SN

S5XHEAFALL, 1 pg/mL LPSAE M 2H v DL, 35
B RAW264. 7908 NO. IL-1B. IL-6. TNF-a.
IL-12. CXCLIFIRER(P<0.01, E3). HLPSHAIZ
FHL, LPS+NAG4]L. LPS+ARAZL. LPS+TAU4.
LPS+COMP4L. LPS+CMEZH AN [F] F2 75 Hu P A% T
LPS#E S 4 I NO. IL-1B. IL-6. TNF-o. IL-12.
CXCL1 &= (K 3). LPS+COMP4. LPS+CME
HIFENO & MR T HAh =Fh G s 4,
LPS+COMPAL &K NO. IL-1B. IL-6. TNF-o. IL-
12.CXCL1 & & I RCR I T HoAh % 2H . FiR 25 SR 3B,
COMPAI CMEXJ AT LAYk /> LPS 5 5 RAW264. 741 g
P4 INO. IL-1p. IL-6. TNF-a. IL-12. CXCLI
V&, HCOMPRIZURAM T-CME.
24 EAREEBEFPERY. MBS RE
S 4% iNOS, IL-18, IL-6. TNF-a. IL-12,
CXCLI mRNAFRIAKFHI SN

S5XERAAALL, 1 pg/mL LPSAE R 2H v DA
Z (P<0.01) 8 RAW264. 7408 iNOS IL-1B. IL-6.
TNF-a. IL-12. CXCLI{JmRNA%IL. 5 LPSHAY
JHAHEL, LPSTNAGZH . LPS+ARAZH. LPS+TAU4.
LPS+COMP4]. LPS+CMEZH A [A) R R f i) 1
LPS S /7 E () iNOS. IL-18. IL-6. TNF-o. IL-12.
CXCLI mRNAIZRIE (E4). LPS+HCOMPA#I]iNOS.
IL-6. TNF-a. IL-12. CXCLI mRNAZIA R T
HAMFLH(K4A. E4C~IK4F), LPS+HCOMPLHMHIIL-18
mMRNAZR LR T LPSHNAGZL (KEI4B).  Fidhs:
RULHT, COPMAT CME ] LA FE{IK LPS 75 5 RAW264.7
Y= A= 1) iINOS . IL-1p8. IL-6. TNF-a. IL-12.
CXCLIFImRNAZIZE /K-, HCOMPHIZRAL T-CME.
25 EEEIEFTREERY. ZMHEYRTREE
A3 TLR4/NF-BIB i X E R FRIAFE M

ExFRZAAHEL, 1 pg/mLE) LPSHIF RAW264.7
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dard (1 mg/mL); F: taurine standard (20 pg/mL); G-I: complex microbial culture test samples.

El N-ZEtARER. %GB 4R & iE(E

Fig.1 chromatogram of N-acetylglutamic acid, arachidonic acid, and taurine
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A: effects of different concentrations of CME on RAW264.7 cell viability; B: effects of different concentrations of N-acetylglutamic acid on RAW264.7

cell viability; C: effects of different concentrations of arachidonic acid on RAW264.7 cell viability; D: effects of different concentrations of taurine on

RAW264.7 cell viability; E: effect of different concentrations of the main ingredient complex on the viability of RAW264.7 cells. **P<0.01 compared
with control group.
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Fig.2 Effects of different treatments on the viability of RAW264.7 cells
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Fig.3 Effects of different treatments on inflammatory factor release in LPS-stimulated RAW264.7 cells
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A: iNOS mRNA; B: IL-1f mRNA; C: IL-6 mRNA; D: TNF-a mRNA; E: IL-12 mRNA; F: CXCLI mRNA. ““P<0.01, 5 X} I 41 b %5 #P<0.05,
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A: iNO mRNA; B: IL-1f mRNA; C: IL-6 mRNA; D: TNF-a mRNA; E: IL-12 mRNA; F: iCXCLI mRNA. ““P<0.01 compared with control group;
*P<0.05, **P<0.01 compared with control group; “P<0.01 compared with LPS+COMP group.
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Fig.4 Effects of different treatments on mRNA expression of inflammatory factors in LPS-stimulated RAW 264.7 cells
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Fig.5 Effects of different treatments on the expression of proteins related to the TLR4/NF-kB pathway
in LPS-stimulated RAW264.7 cells
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Fig.6 Effects of different treatments on nuclear translocation of NF-kB p65 in LPS-stimulated RAW264.7 cells
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