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Abstract: Objective To study the anti-inflammatory effect of the co-cultured extracts of Lactobacillus salivarius and Yongchongcao
[Cordyceps militaris (L.) Link] or Tiepishihu (Dendrobium officinale Kimura et Migo) on chronic skin eczema dermatitis. Methods L.
salivarius was cultured in MRS medium with C. militaris or D. officinale. Then, the bacterial cells were fermented, crushed under high
pressure, and centrifuged to prepare liquid medicine. Mice were randomly divided into control group, model group, positive drug group,
co-cultured extract group of L. salivarius and C. militaris, and co-cultured extract group of L. salivarius and D. officinale. The eczema

model of mice was established, and the degree of ear swelling, both ear quality difference and back skin thickness were measured.
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RAW264.7 cells and HaCaT cells were used as inflammatory cell models, and lipopolysaccharide (LPS) was used to induced the
inflammatory responses. Effects of the co-cultured extracts of L. salivarius and C. militaris or D. officinale on the levels of interleukin-1f
(IL-1B), nitric oxide (NO), interleukin-10 (IL-10) and skin inflammation biomarkersin in cells was evaluated. In addition, the phagocytic
capacity of RAW264.7 cells treated with various extracts was determined. The MatTek human skin sensitivity test was selected to reveal
the allergenic effect of the co-cultured extracts of L. salivarius and C. militaris or D. officinale. Results The difference in weight between
left and right ears and dorsal skin thickness of mice in co-cultured extracts of L. salivarius and C. militaris or D. officinale were significantly
lower than that in the model group (P < 0.01, 0.001). In parallel the production of inflammatory mediators (IL-13 and NO) and anti-
inflammatory factor IL-10 were markedly regulated in cultured in RAW264.7 cells under the treatment of the co-cultured extracts of L.
salivarius and C. militaris or D. officinale (P < 0.05, 0.01, 0.001). The rate of phagocytosis of LPS-induced RAW264.7 cells under the
treatment was significantly reduced (P < 0.01, 0.001). HaCaT cells were treated with the co-cultured extracts of L. salivarius and C.
militaris or D. officinale, the mRNA expression levels of the biomarkers of skin inflammation alpha-1 type I collagen (COL1A1), alpha-2
type I collagen (COL1A2), alpha-1 type I1I collagen (COL3A1I) were significantly up-regulated (P < 0.05, 0.01). The co-cultured extracts
of L. salivarius and C. militaris or D. officinale did not show allergy to human skin. Conclusion The co-cultured extracts of L. salivarius
and C. militaris or D. officinale has anti-inflammatory and therapeutic effects on chronic skin eczema and dermatitis. They can be used as
a raw material for anti-inflammatory and anti-allergic skin care products and has a strong application prospect.
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TR Ife, BRICRRIARITRE DT, e, B
JR 2B N R R TR S A ] SR 5 ok 1) e 4
T RSB RIS RO G . 1892 3 R AR AL = 4L
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salivarius FABORPTRTE LS,

N T AR TR LA B AR DG 25 7T A
XHRE R TT VR AL, AT 00 e AL AT T
I35 TR 25 L5 Cordyceps militaris (L.) Link F18k
JZF ik Dendrobium officinale Kimura et Migo L% 77
RIESG LR, AR TIRB sh W B B R 240 f s 7Y
HEATRIRGE,  ALIERT ERE /I R PR 350 e R R 7 3
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1.1 4R

RAW264.7 /N A% EL R 20 5 i 4. CH
35 TIB-71) ) H ATCC )5 HaCaT A/KAALF
40 CH 35 T0020001) W H AddexBio A
1.2 #M5RH

W YR 7L AT B e 1 15 BH SRR AR R R R A A
(5 123174 i HL BRI Je A il A R R
Akl BRI L e, A E AR R
JEFE T C. militaris (L.) Link 752 = RHEYI A
@ 1Y) D. officinale Kimura et Migo 125, SZ30A5
AT F RSB OR 2R AR 3 . MRS 577 5 Gt
T HB384-1) M HH B AEMREAR A
Dulbecco 2 L[] Eagle 5724 (Dulbecco’s modified
Eagle medium, DMEM, L5 2472941) . Jigitk F B0
TR EE 22 (phosphate- buffer saline, PBS, L5
5325271) WHE Gibco AH]; I FAHEEIRHIARF 1M
& (fetal bovine serum, FBS, #lt'5 2391593). H%
#-5E % 2 (penicillin- streptomycin, PS, fit*5 149237)
) H Invitrogen AH]; JEZHE (lipopolysaccharides,
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LPS, ft5 048M439V). 24- “AHIEEE (24-
dinitrochlorobenzene, DNCB, #t'5 BCBX3575). it
FEKFr (dexamethasone, DEX, 15 BCCC1340).
+ AR RSN (sodium dodecyl sulfate, SDS, it
BCBT2005). — H &0 ( dimethylsulfoxide, DMSO,
fit'5 BHCC2234) . % % Hi% (paraformaldehyde, PFA,
fit'5 BCBT2005). Triton X-100 ({{t5 79H0010).
46- K K -2- 2K HE W) B ( 46-diamidino-2-
phenylindole, DAPI, #t5 MKCH1700). %' F}i%x
i W % ¥ Bk ( rhodamine phalloidin , #t 5
MKCD6607) Hiz G K 75 (45 SLCG0261) .
i HEA (BSA, b5 BCBX3675) [ Sigma
AT]; RNAzol®RT 5f] (k5 632) M HFKE ¥
HEHEM PR T L ATF]: 25—5E cDNA & i)
& (b5 AL13650A) M H Thermo Fisher Scientific
AH]; SYBR Green 7G5 KL (5 20000838) i H
Wit &2 Roche AW]: HARZRPEMANE (T
GR3314951-1). fJE IL-1p ELISA R#F& (LS
GR331023-1). BJ5 IL-10 ELISA R# & (fIt5
GR3288642-1). NO filliX & (5 GR3311102-
1) I H Abcam A7), —25i% TUNEL 41 B i T Aa
RAEI HE AR AR 'S C1088). MatTek K7
YR TR MatTek A (b5 MK-24-007-
0023).
1.3 {48

Multiskan FC 7 2 D REREARAX (3[E Thermo
Fisher Scientific A#]); 5810R &0l (1 [F
Eppendorf A ®]); NanoDrop 736 6E 1T (£ H
Thermo Fisher Scientific /A ] ); Lightcycler 480 SZHf
WotE R PCR X (Fit: Roche AH]); SP8 #okik
B R (FEE Leica 24 7)); Axiovertl35 BUyg:
B (fE[F Zeiss A F]); Cell discoverer 7 4= H 3]
THAIARG T & (MEE Zeiss 27]); Tivi700 i
B AG M 7 BT A CHfi #t WheelsBridge 2 7] ) 5
CryoStar™ NX70 24 K1) i HL.(3E E Thermo Fisher
Scientific A #] ).

2 A%
21 MERFATE S HE SR AR SR E
B &

201 WIREEER B MRS BiFRIEd &
WL AT 200 g o HUsOMER B A At 2idg . oy
IFREL 200 g i ROEER AR 40 g BREZ AT AR, 2%
N TL £ ET/REHES, AMEKE 2L, HEIRIE

30min f&, % EIERKEE 2h, R EE R0 H
FRIEW, BRI ERE N 0.10 g/mL H R
A 24 R N 0.02 g/mL Bk B2 A Rtk AR .
U AR EDKEEY) 1.4 L AR A KIEY 7 L AR
70 LMRS ¥57edEr, HEBT/KAMER 701, 153
2 o/L i U EL-MRS 5557 3 F4k B A fifl-MRS #5773 .
2.1.2 WV FLAT B 5 0 R Bk R AR ) SR R
/D& MRS VA RS 7 3 V5 A MR FLAT B T4
BUD BRI IRIA MRS BlER 7R 3E, 37 CIREE:F*
. PREUREVE E 20 mL MRS AR R R
REAIAEE 37 °C, 120~150 t/min, FEERETE 6~12
h, SRFHER; B 20 mL Fh7 & BEE R T 400
mL MRS AER;F=%E, JREFEE 37 'C, 120~150
r/min, FEAEETE 6~12h 15 1 FFh T ¥ 250 mL
1 PR SRR i R Bk i A )
MRS #5FRELL A1) MRS B 7R, R
WEE 37 C, #HBFBBEAEKM, 18 2 LFhFHl;
¥ 5 L2 WA FIRAREA T R B (5 R AR
R MRS 55775 LA 2 HH 24511 MRS 5577
£, 37 C, RERFEEREAEKY, W, ¥R
P 850> (8000~10 000 r/min), 43 B Fik 51
&, RCH AR IIKIEERRE 2 R, BEEET
—20 CHiH . BULRRM, DUREL 1115 Ml
FIFTIK, FFLL 100 MPa [RI25 4 i s S 2R e Ab 22
WCEEREREW, 7E 4 °C. 4000 r/min FI561E R E O 10
min BREVIE, B FIH AR 2R FLAT B S
BRR R A R R PR ) DR M LA B PR
2.1.3 HARERHSE  BULEWRRE, 2l
DNCB.  HbFE K A i HUCR Bk j7 A fipk5 e v LA
BRI L BE SR EUY) DA K Ml Y LA TR S B, 350 00 R
2.2 L
221 W) W KRG g TO R E I R AR
C57BL/6 /N 54 R, Bk 6 i, 1RliE 20~25 g,
6 B AR R A B G, 1EFRT 12h0k
FE/12 h TOGIEIRES, SEIG MR EEHIE 25+
D C, MHXHEE 50%~70%, EHIRKHEHEE, 3
VRGNS | J8 G FFaass . SEIGshPInqE F S5HlE
IR G BRI R F ST S A E 5o e B
fIESR, fiti#ES A DHVHT& A/8/2/2 Pt. 2(20-104).
INRAT RO, A6 R, MR, AR
R (LA 41, iR (7% DNCB) 41, FHPEZ
(0.12% DEX) 2H, My FLAT 1 5 b de BB S B
B L ARFE (10%. 5% 1%MEVR LT B8 5 i
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FALERRIY)) A, MERFLAT B S8R A R R
B e ARFIE (10%. 5% 1%MERFATE S
R AR R R 4.

SEIGHT 1 d /MRS HHIE, #BH2 2 emX3 cm

(TG0 ko SZIREE 1R, FRXTIB4LIAN, Haxd/h
R iR ERER 7% DNCB £/, £iF DNCB #U% 1 h

G, SHAHIRHAHNECE, AR RH AR iR
A EMREERRE . BRAEAEIT LIk, &S T7d,
% 4 RLL 1% DNCB /N AT B A IEOR 25E
FI SR 259697, a5 b, 1 R/d, E4E 3 d.

222 MHPTEZENEELIREE 57 REEtsL
NS IERE 8 mm MAEAH R, FREAAHRE
WMD), THEEAEREE M sn—M ). FIRBUN
SR ERR AT R, 4%22 3 IS 21 4 ] s Y 5
BRI S pm JERE, FIRARZRE GG S gy .
16 10 R5Jes N WS B A S0 B2 ik, FbE
WU 5 AT I 5 7 JOR P P8, 1 R S P~
2.3 HHRESKIS

231 AfREFR. ARG

(1) RAW264.7 4liffi: RAW264.7 418 E T
DMEM 577571 (4 10%#K3E FBS), F#%1 100
U/mL HH&EM 100 g/L #5 %, 7£37 C. 5%CO;
TR B 2 A A0 B 2 A R 85 9%, PR R AR AR
¥ RAW264.7 4iJIR5727E 96 FLIR HH ZE % 2 80%
Joi, PAREIRIENXTIE, DEX (10 pmol/L) JBH %t
R, 1 oM V7L AT B 5 o R R Bk B i S B R
WL K 1%MER FLAT B PO 2] 3 h, FEAI4H
Foroin N LPS (100 ng/mL) %55 40 Je b, gk 4Lk
7% 16 h Wt sE4iM, 4l 6 NEAL.

(2) HaCaT 4Hfifi: HaCaT ZHffi 5555 T DMEM
BRI (45 10%FBS), FF¥NIN 100 U/mL 758 %
A 100 g/L 855523, £ 37 C. 5% CO» MAAIEE
AT FRAE R, B RAEM. K HaCaT
YIRS FRAE 12 FLRP B E Y 80%)5, DARGFRIE
JRE, 3 HILL TGF-B1 (5 ng/mL) 1 CaCly (1.5
mmol/L) NFHMERE, 1%, 5% 10%MERAATH#H 5
0 A R Bk R A R R SR A A0 3 3 h, T 4
I LPS (100 ng/mL) 53 #RE N, §#E 24h J5
WL, 54 6 MEAFL.

(3)RAW264.7-HaCaT 4l 355 774k & : HaCaT
Yiffe E T DMEM ¥ 79 (5 10% FBS), FiRin
100 U/mL 2 &AM 100 g/L 5 &, 7£37 C. 5%
COy B MR 2604 R AR B R A G 9%, BB K

FEAR K HaCaT 4H U577 1E 96 FLAR 1 2 % FE 2 80%
Je, EZHMIn A LPS (100ng/mL), & 1h, A
1% MY FLAT B 5 I H 5 Bk B o fip 855 12 B A
SR AT BRI, DARGFRE NN, DEX (10
umol/L) BT R, W& 3 h, B FRAE FIER,
AhaRRE R 24 h JEWEERE IR AL HIEW, B B3SO
TSR 96 FLAR T RAW264.7 40 A ik 4T3t
Ri9%, 24 h J5UE RAW264.7 il K e EiE R,
4 6 NMEAL.
232 MTTIVERMIAAA R EEER T 96 1L
Wb A K BT ) RAW264.7-HaCaT 3L 5544 & 1)
RAW264.7 4L, 533N 1% M7 ZLAT B -5 i Hs
AR Bz A LR R ) . S5 46FR PBS G DL 20
umol/L DEX (BHYEXFED, 25 (A% AR fifab 2, &40
6 MEFL, REEREFE 240 )5, BB MTT W,
GkEE 1.5 h. WELS RGN DMSO, Hfif4s
#m, {4 Multiskan FC 8 22 D GelAR A I & 570 nm
WA (4), ITHEMBAIEE.

MPAFTE R = (4 55— A s/ (A w— A weium)
233 NO #EMlE Uik RAW264.7-HaCaT Fks
R & 1) RAW264.7 4HH ) EIER, 4% H8 NO il ik
A GV AR NO & & .
234 SEEHOEERE PCR (RT-PCR) ] HaCaT
22 KR A 2 (filaggrin 2, FLG2). 1 AR al
ZH (alpha-1 type I collagen, COLIAI). 1HYRJEH
02 # A (alpha-2 type I collagen, COLIA2). TII %4
R al 2 Calpha-1 type III collagen, COL3A1)
) mRNA FKikiE WHESH HaCaT 408, JF7E
RNAzol®RT X H =R G . )5, 18 75% LB
PUIEE RNA, 12 000 r/min 250> 10 min. F 75%[%)
LW RNA JUUE, WM T A RNA Bk, Al
H NanoDrop 7366, R4 260 nm 1 280 nm
AEWR 6 1R LA 4 52 RNA TR & B 25— % cDNA
AR &, B 3 pg RNA FES BT %

211 Bk ¥ =), f#H SYBR Green %
NG kLE4T RT-PCR. 5I1¥F 51453 3N COLIAL: T
Wi 514 5°-TCTGCGACAACGGCAAGGTG-3’, Fiff
51 ¥  5-GACGCCGGTGGTTTCTTGGT-3’
COL1A2: L5149 5°-AGCAGGTCCTTGGAAA-
CCTT-3’, Fii5l4¥ 5°-GAAAAGGAGTTGGACT-
TGGC-3> ; COL341 : L i 51 ¥ 5°-GCTGGC-
TACTTCTCGCTCTG-3’, Fii#5#) 5°-TCCGCATA-
GGACTGACCAAG-3’; FLG2: Lii#51%) 5°-CTGTG-
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GTCATTCATGGAGTGG-3’, Ri#5|4) 5°-CCCTAG-
AAGGGCTAATGTGTGA-3; i 2 H- i i it &L g
(reduced glyceraldehyde-phosphate dehydrogenase,
GAPDH): L5141 5’-ACAACTTTGGTATCGTGG-
AAGG-3’, Fif51% 5°-GCCATCACGCCACAGT-
TTC-3". ¥ ##%A: 95 °C, A 3 min; 95 ‘CA
PE10s, 60 ‘CiBk 20s, 72 ‘CIEMH30s, 45 ME
¥, 7% X Lightcycler 480 RT-PCR ¥ _F 47, 2-4a¢
E TSR AR RA
2.3.5 R DI RAW264.7 40 WA H
RAW264.7 ZffifEfhfE 35 mm E5FRMAPEFE 12 h
Ja, MMAEA 1 pm ZO6ER, FE4E 37 C A 2h.
S MEZS, E 3h, FrgniF A LPS (100
ng/mL), 5| KFEWAEH, WH 12h. HHEE 6 £,
&% 3.7% PFA [ PBS [E5%E, A 0.1% Triton X-
100 2%, &4 1% BSA /) PBS #ili# & 1 h. 4R
&, S P FHAARC REIRK (10400 LA 3
umol/L DAPI [¥] PBS §# & 20 min #¢ff, F3F SPS
B R A DA W %2 . Rhodamine phalloidin %%
7E 540 nm KR, 7E 565 nm M E . DAPI % )GTE 405
nm ¥k, fE 420~480 nm JJE= . Beads W IGIE 660
nm AWK, 7E 680 nm ALl & . FG A% Zen/ Leica
SP8 Offline/ Imaris 4% {3347 AL FH .
23.6 TUNEL Efdian g B &4
RAW264.7-HaCaT J£15 [1) RAW264.7 41 PBS ¥
o TEZ=EE T 4% PFA [H 32 30 min. PBS ¥,
AN 0.3% Triton X-100 ff] PBS, EiREHE 5
min. LA 50 pg IACLH) TUNEL KM, T
37 ‘CREYERM 1 he PBS ¥eisk ), HHPIRIGEK
B A 2 HEM AL T & Zeiss Cell
discoverer 7( Zeiss, German) [ ¥%2 . H| ZEN Imaging
Software #X{FHEAT UG AL
237 IL-1B. IL-10 /K-F AW W4 %4
RAW264.7 4Hifitd &, F ELISA Wl 5E 1257 & e
IEW A TL-1B TL-10 7K, 4 20 B 4% A
U EET
2.4 R AR

% MatTek 357 40 Hu s 7 A5 AU &b T 14
AN AR Bz SRR, TP AS A A4S M LA B - i
BN R A SRR R S o 43 K 1% 5%
10% M 5 FLAT B 5 0 H o sk iy A L R S
1%~ 5% 10%ME R LA B H U B2 JRASE 2 35
&, Vh 5 EBR2RW, AT IR B 4k e 77

18 h J&, #%HR MatTek 3 R4 Mk 7R B4R & 4
AN MTT 24600 56 20 P 3% 7 B 52
2.5 B BRHEEMR

A FEE 6 B ERE, T 15~60 %, 5. &
B AHE], JCrEER, SR R, AR
T R RSERRTT, BB EEE SRR . fEE
I (2411 C, 1HIE (50+5) %FH5E[AER 30 min
J&, FH TiVi700 Y S AG M b GRS R X ek i
JR RIS /N RIAS /N AR A S 2, HEAT 2 WREE R 5K
5o FHIEXTIEIE FH 70%1094G, BT FEEH 0.9%4 3
Ko B, AR NERR A MR K
BAREFEDE (0. 1% 5% 10%) MERFLITE
53905 0 R R A R TR B T [ T AR
Wi (CEAR 8 mmD, F3 il WAE S B2 X SR Ik,
RGNS SAHRE 1em, SAEHOERIERA, [FRIIEEZAR
XA R A To R ARk (L0 B R %), 2
JERERE 1 h B TSR AR BRI Fr, SR 2 he
2.6 HithH*

KH SPSS 19.0 BAFAT G220 Hr,  d R
H xts Foro. PALEELEERH ¢ 165, 3 K% E
K H DR 3R 2 Wt o K36 /K ¥ P<<0.05.,0.01,0.001
NERAFG T FE L.
3 4
31 ;PR
3.1 R R R A R S M LT B R RS
NI R AP I 1 FR. SXER
AL, B ISR TS SR R A B R g, AR PR,
WE, HREEEREE, WERRI. MERFLAT R
5 R B R A R TS, /N BRI
RESSA PR ROk SR LSS AR B B 4d ), i
IR EIRAL, R B mER > . BRYEZE /N B S50
TRV RS N e INIMEE, MR LT A 5 i
SRR A R 25 30T AP E 2 RO ZE R AR o

/IR B R A AU B 2 AR A AN P 2 TR . T
92 o — AR SR AR B Ok B 4 R, SR HE
G e S 0 Y LA T -5 0 R Ak B R R R
BTIIZ /N R TR R 2R L B J2 e B 2 AL R
i, SxFHRZAREL, AL /N R B K2 23R i i R
W, Mkt EE, ANBuEK, BRIk e
AR VE IR . SRR AR B, R LT 14 5 i
BB B A LR 6 210N BRSOk 5 24 B AR
W, B EAR T EREA. HEZAHR/ MR
B JoR 5 e A TR 2 T SR AR
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AR IBRAL I-PAVEZEZE IV, V. VIIERFLAFIE 50
REILRRI I . RFIE (10%. 5% 1% 4 VILL VIIL,
XM FLAT B 58 e L R R D s o s KTV (10%. 5%,
1%) 41

I-blank group II-model group III-positive control group IV, V
and VI-L. salivarius and C. militaris co-cultured high-dose, medium-
dose, low-dose (10%, 5%, 1%) group VII, VIII and IX-L. salivarius
and D. officinale co-cultured high-dose, medium-dose, low-dose
(10%, 5%, 1%) group

Bl MERANESERESSE GRS RI R Y
R ARIN IR (n=6)

Fig. 1 Effects of co-cultured extracts of L. salivarius and
C. militaris or D. officinale on dorsal skin appearance of

mice (n = 6)

B R B :
a b f Ve c
3 i
S 0 g
“ @
X L0 Y
9 3
¥ i
df € t f
«":
} A
M \
1] J
o A 1 h J 1
&
J e
{
N

200 pm

a XA bARBIAL c-BHMEZAA d. e, FMEIRCFLAT RS0 dURE
FAREWI R . e ARFE (10%. 5% 1%) 41 g he i-MERFLIT
WHERB AR, . AGRE (10%. 5% 1%) H
a-blank group b-model group c-positive control group d, e and f-
L. salivarius and C. militaris co-cultured high-dose, medium-dose,
low-dose (10%, 5%, 1%) group g, h and i- L. salivarius and D.
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Fig. 2 Effects of co-cultured extracts of L. salivarius and C.
militaris or D. officinale on dorsal skin histopathological
changes of mice (HE, x 100, »=6)
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Fig. 3 Effects of co-cultured extracts of L. salivarius and
C. militaris or D. officinale on dorsal skin thickness of mice
(X+s,n=6)
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Fig. 4 Effects of co-cultured extracts of L. salivarius and C.
militaris or D. officinale on weight difference of left and
right ears of mice (X+s,n=6)
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Fig. 5 Effects of co-cultured extracts of L. salivarius and C. militaris or D. officinale on phagocytosis of RAW264.7 cells (A)
and phagocytosis growth rate in RAW264.7 cells (B) (X+s,n=6)
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Fig.6 Effects of co-cultured extracts of L. salivarius and C.
militaris or D. officinale on release of pro-inflammatory
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Fig. 7 Effects of co-cultured extracts of L. salivarius and C. militaris or D. officinale on mRNA relative expression of FLG2,
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