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Deer Antler Stem Cell-Derived Conditioned Medium Improves
Psoriasis—Like Skin Lesions in Mice via Regulating the NF-kB Pathway"
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Abstract: The aim of this study was to investigate the effects and underlying mechanism of deer
antler stem cell secretions and its conditioned medium (AnSC—CM) on imiquimod—induced psoriasis—
like skin lesions in mice. A psoriasis mouse model was created using imiquimod cream. 40 mice were

then divided into a model group, a positive treatment group using bone marrow mesenchymal stem

x EETE . HAE R & EHRIT H (YDZ]202301Z2YTS508,20240602094RC) , [ 5 H S8Rl 14 10 H (32300708 , U20A20403)
YEB I 2 A&, 2o, BV BRTSE 5t , NS R AR5
I FE HH: 2024-07-12

wx BIEMEE: 28 X, E-mail: lichunyi1959@163.com; ik [E 1}l , E—mail : zhang—guokun@hotmail.com



550 R 3T 40 e A 1 3 35 2008 1 YR 45 NF-«B 8 3 B 3 /) B4R B O B 4R

cell-derived conditioned medium (BMSC-CM), an AnSC—-CM treatment group, and a normal
control group, 10 mice in each group. The severity of skin lesions was observed morphologically,
and the psoriasis area and severity index (PASI) of skin lesions were analyzed in each group of
mice. Histopathological changes in the damaged skin in each group of mice were examined using HE
staining. Immunohistochemical staining was performed to assess the effects of AnSC—CM on abnormal
proliferation and inflammation of mouse epidermal cells. Western blotting was used to detect the
activation of the nuclear transcription factor—kB (NF-kB) pathway. The results showed that
compared with the normal group, the model group mice showed significant psoriasis lesions, and the
erythema, scale, skin lesion thickness, total PASI score and epidermal thickness were all extremely
significantly increased (P<0.01). Compared with model group, the symptoms of skin lesions in both
AnSC-CM and BMSC-CM groups were reduced, and the erythema, scale, skin lesion thickness,
total PASI score and epidermal thickness were all extremely significantly decreased (P<0.01), and
the effect of AnSC—CM was better than that of BMSC—CM . Further research found that AnSC-CM
also significantly inhibited abnormal proliferation of epidermal cells, and the expression levels of
KRT14, PCNA, indoleamine 2,3—-dioxygenase (IDO), and CD163 in psoriasis—like skin lesions
of AnSC—CM group were extremely significantly reduced (P<0.01), and the expression levels of
NF-«B signaling pathway related proteins (p65, p—p65, IKB, and p-IKB) were extremely significantly
reduced (P<0.01). The results of this study showed that AnSC—CM may play a crucial role in
alleviating psoriasis by inhibiting the activation of the NF-«kB pathway, thereby inhibiting the
occurrence of inflammation.

Key words : antler stem cell secretion; conditioned medium; psoriasis—like skin lesion; inflamma-

tion; NF-kB signaling pathway
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RS,
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1.1 #H

R W) - MEPE /N B (BALB/c—nu)40 2,7
10 AL T KAV AR B A RA T 5w
T5 SRR e KR = B S g sh e B 2 51
23 WB R IR (k15 : CKARI202322) .

F KL F] - DMEM 3 filf 55 9% % (Gibeo Life
Technologies ) ; Lonza UltraCULTURE TG IfiL 35 1% 7 &
(Lonza E=WRL2 A FRAH]) 3% ICEL EE 240 ( i
PO AR BR A R AR IR B 57 A BR
O3] ) s DKM SRR LR (B4 25 M ROy A BR A F) )
4% Z R W (HEEYRHHEARAE) ; LKL
fist | R (E 2 B2 R B R A | s
Iy CRRUTRE - PR A F]) s AR ZR -PH2L (HE) L £
R & PBS L L PEe IR K B ) L 10x
ML T (R E A BR A F)) s AP IR N e 5
B A PEA IR & DAB (R GH BB
RIF KA BRI F]) s DAPL RIPA 2L . 10XSDS—
PAGE MUK CGR = RAEYH ARG RAE) ; 1IDO BT
& (Proteintech, Rabbit 13268—1-AP) ; PCNA $T {&
(Proteintech , Mouse McAb 60097-1) ; CD163 $it {4k
(Bioss, Rabbit bs=2527R) ; %¢ )6 - $1 (Goat anti-Ms
IgG/AF488) 5 S i sk ik il & [ 5 H B AE R (A
TOABRA T ] BRI BCA 25 1 il ) &
RUEE 11 A i CRE B A= 9 2 25 B A PR DD 5
One-Step PAGE Gel Fast Preparation Kit (10%) —
BOX (ifs MEREAE W RH A BRA W] ) 5 IXTBST (FE4E
IRV B A R F) ) s NF-kB p65 $T{K (CST,
Rabbit mAb#8242) ; p—p65 HL{A& (CST, Rabbit mAb#
3033) ; IKB /i & (CST, Mouse mAb#4814) ; p-IKB
HUIA& (CST, Rabbit mAb#2859) .

TS - A S LK HL (B A B
ONE)) s A S IEEAL A AL R B AL G
DU R IT R A FR A A 5 A 50 7 #L ORI 4 -
RIS 5 HLUE s (R AR IRy AT BR A 7)) 5
3 B T B (R e AN AE A R BRAF] ) s M8
B H A B UNAR R 5 (PreciPoint GmbH) ; il
B a3 B A (A6 5038 BT B R A BR S W) ) 5 Uit 7=
DA CER SR A AL ZR A PR W] ) 5 ¥ R 25 0 Bl
(Sigma—Aldrich) ,

1.2 FHik

121 miesfife b el e AT An-
SCs 1 BMSCs 4 4y B R 5 7 i ORI 5% T 52
B B RATANE AR <SR L AT 10% i
A= 1fL 3% (FBS) i DMEM K5 9% 3% vh it 17 2 95 1% 3%
(37 C.5% CO,) . 4401 3] 80% 1t It , 5 5L
Lonza UlraCULTURE JCIMLVE B 95 56, 5592 48 h )
EE FIE WA, 4 °C .1 000 r/min B0 10 min, F-#
FHEIEW A, M E T 20 3 kDa, B AR IR IR
R PO 1 A B R B A IR B0, 0.22 pum JE
g I VR T — 2 4 s P kAR il
FH BCA 5 1 a3 70 60 0 B b 2% 1R B 3R 36 1Y)
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54 we/wL, FJ5 I 2 100 we/50 WL, BT A RE
H1-80 CIRAER M

122 o 40 H BALB/c—nu HEPE/N R
BEHL 4> A 4 20, BRAE AL 20 BMSC-CM BH 138 97
2 AnSC-CM VAT 4L ANIE# 4, 5F4H 10 /N,
PL 3% J% B Eb 2 41 (80 mg/kg ) 5 s 1E 5T 5 R /1N
BB E N AT B FHBUR AN R K H 5
Joi  ARYEH B VEAT A 25 Ab B . IR W AL AE H 7R/ R
B EBI SRR LA, AL AL AL BMSC-CM 41 A1l
AnSC-CM 4 & H 75 /)N BT A 24 2] T K 62.5 mg
kg BLARFLH  ELLIR IR T d, BER 1R, 413
TE o 5 4 R I s R ik 46 25, BMSC-CM Al
AnSC-CM 41 28 FE #§ ik 43 51 3 55 100 pg/50 L 1Y
BMSC-CM F1 AnSC-CM , 1E H £ 5 45 74 2 J2 4 ik
TSGR A K, S A L S 7 d,
BRI1K.
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R B AR

124 K #H @ R4 ™ F R E 55 &K (PASD) +F
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HREE R IKIC N 0,1,2,3,45), LIZTBE % )E
I R RE P PSR B3, Bk 0~ 12432,
125 HARE HHGEMPASIVESTG , FRIFAL
BE, U/ BV B i i Bz A 2, o3 SR B 4« — 3
STET 4% Z KW EE , T HE g ik
e e — o0 B TR SR A T IR
1, HF Western blotting Kl .
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57 3 0% & 10 min; PBS YE % 3 min, & 3%, i
Bk 4 758 10 min; PBS YE1% 3 min, 4 31K,
HEAT DAB A5 TR R YA, H RIK R E 5 86 2T
KK, ZHIRE I s th MR B B e, 0 i ¢
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TZHAH Y, AnSC-CM ZH IDO (& 4-B) 1 CD163 (& ZH CD163 Rk Tt # 2 7 (K 4-D, P>005),
4-D) i 35 w1 A R (P<0.01) , BMSC-CM 1D O By R il i R (K 4-B, P<0.01) .

A R B A5/ B A 0 B IR R I 100 5 B ZLEEVE 43 5 C. BRJE ¥ 53 D. B BURIE A s B SUPASIIF Ay T IR 2 I AT
Il. BMSC-CM; IV. AnSC—CM;; “*” 378 55 1E B 41AH L1 2% 57 1 25 (P<0.05) ;7 R 5 1E 8 A L 22 i 1 35 (P<0.01) s 47 % 5
BRI ZE A b 22 5 .35 (P<0.05) ; “##” /R G T AA LU 2% S 12 3% (P<0.01) , R IEI ]
E1 AnSC-CM 3f/NRIRJE i B RSN LT A5 R 32
Fig.1 Effects of AnSC—CM on appearance of psoriasis—like skin lesions of mice

A HE Y B. 7 ik R 7 2
B2 AnSC-CM ¥f/NRIRJE ¥ K A R LRI S0
Fig. 2 Effects of AnSC—CM on tissue structure of psoriasis—like skin lesions of mice

2.5 AnSC-CMIT/NRIBBRHERRALANF—«B B L, AnSC-CM 2H 4 Fh2E 11 A9 A XS Fe 3k B 1

1 B B R M e i 3 AR (P<0.01) , BMSC-CM 41 1 IKB #l p-

Western blotting Ko 25 S R W, 5 1E W 4l A IKB 25 [ AU AR XS 3k h i 35 PRI (P<0.05) p65 il

L, AL 4] p65, p-p65, IKB, p-IKB 4 Fh & () p—p65 & H WA X ik EIC B & 2= 5 (K S, P>
AR X 2 1k B i T (&S, P<0.01) s 58 0.05).
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A. KRT14 F1 PCNA (5 40 AL e (6 B. KRT14 (I FHPEZ ; C. PCNA B FHE R
3 AnSC-CM X3/ R R B s 1 K $51 3= B2 40 B 14 58 7 22 M

Fig. 3 Effects of AnSC—CM on epidermal cell proliferation of psoriasis—like skin lesions of mice

A. IDO S ALY (5 B. IDO FTESR ;€. CD163 S ety (5 D. CD163 B R
E4 AnSC-CM xf/NRERJE fis ¥ K #4H R A AE RIS
Fig. 4 Effects of AnSC—CM on inflammation of psoriasis—like skin lesion tissues of mice
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A. p65,p-p65,1KB, p-IKB ] Western blotting 2 [15%47 ; B. p65 2 [1 4% (A XTI 5 C. p—p65 2 F1 4541 AR R 5 D. p—IKB 2 11

S AR IR EE s E. IKB 8 11 2% BUAR R K BE

E5 AnSC-CMX/NRIRB R EIMALANF-BIESEEEHIF M
Fig. 5 Effects of AnSC-CM on NF-«B signaling pathway in psoriasis—like skin lesions of mice

3 it it

ABFFEREI T AnSC—CM X /)N BLUAR Ji8 95 K Fz
PRI , % I8 AnSC—CM fE f% ikt 36 Ik s s 4 7L 8
P 1/ U B A B A0, B AR 2130 08 S AR e
JEAE Ikt A E MR . AnSC-CM ] g2
T JH NF-kB {5 53 5 AH 5C 8 ([ 1Y R 18k i
il S RE 5 | 6L 114 2% B2 200 b g B4 34 5, DA 38 3809
/N BRAR T s B A R RICR, o

JEEE I FL S ) e — R R PR P2 Y B
JEARE Y. R R I A E AR R MR
T4 Ak A L B AnSCH 2 AR R I, ST
TR SRR B kA 405 B LA 2 Bz JER A A A AL
53 9 45 T AnSC J 2% 4 3% 5% 3 (AnSC-CM) iR
J7 , AnSC F1 AnSC—CM #4 0] 4111 il Jisg J52 £ 4 (LA A
JEIRTE W, Bz Bk ) 52 2 M Fn T e 4945 2 T K 4F
W HALHI AT e 5 3 AR i 20 A - Y &
ANk EET CCL B S 1Y K BUIF 27 41k
FERY 2 B0 K R B AnSC T 3 5 Ak A K R
T-B(TGF-B) .a—F- I WINLZNH FH (a—SMA) FI I
T iz J5 2 11 (Collagen— 1) #ik , HLREIN 1 48 4 /Y
KA SRR 4 . L, 4D AnSCs B
B ST PR AE R . P9 3R, AnSCs

5547 WA G ME B) AR AR B B R BT T AE A,
HZEDERIE i 1t NF-«B {5 5 RS>
5 S0 6 Bz 0 %) 32 L4 58 % NF-kB {5
S g ARIESE LA AnSC-CM 1E TG TT /N BRUAR
Jo8 975 Kz 451 B 0 ) 2590, B0 55 0E R L, AR 4
ANERH BT T Sk R R A, £ ERE B S R
JEHE TIN5 AnSC—CM IR YT W 3 082 T B ek, B
% T PASIIT43 ; AnSC—-CM i i 30 1 2 Fe 40
i S 4, HACRAE T BMSC-CM,

BB R — B R R, L2 A S B, anBE
B B SRR MRS LT He . AR L
PRI 20 AR T o A2 2 ph L 18 B 4
JEL T B R I 0 A M L K 22 A e PR 2 [
PHEAEAGIRA B E e kAL 2 2% B 5T
FEU B 0 R TR R H RN I v Pl R E I AR A
AT AN PIZ I, 3K — 2 AR S sk ohe 4k 4 R IR )2 A 4%
REFREE (L A IR UM R A 4 6 R 5 Ak, A
N e 45512520 . NF-wB {5 538 2 4R B o &
B o 06 AN BT 2 B 2 3 B, 7 AR i 9 9 A8
NF-kB {5538 J§AH G T SRk g, s 5
RAE e AN M358 5 2 Fh G A B 2Ed B vk
TN R R B S R E S INE B AR ALY, A AT
FERH N 1) 78 5 1 40 A 2 10 561 g SR BE 1A



55 R T 40 0 A 1 3 3R 2R 13 YR 45 NF-«B 38 3 B /) B4R JE 0 B 40

F—a(TNF-a )/NF-«B/MMP 13 3 J& 305 , 47 5501
PR TR E e R Y . DR R R, R R R
] TLR4 114 ¢ 35 Fl NF—B P08 |, ok 35 K s 55 4
Wi/ BUR B FE 2 1 . ARBFSE T, 5 IER
ZHA L , AnSC—CM 41 p65 2 1 i 350 . & A8 1k,
FERIZH p-p65 9 Fe 1k i 3% T+, IKB Fl p65 2 LIk
R Ak i 2033k, L, #E0 AnSC—CM )2 38 1

195

A NF—B AR R /N R TR a1 e 4
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Fig. 6 Mechanism of AnSC—CM in ameliorating psoriasis
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