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HE BRI AR (DOE) X IE £ Bl (LPS) % 5 1) RAW264.7 21 il 471 28 K 470 S8 Ak A ) K ek N B 3L Sk 40 i (hiD-
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Anti-inflammation and anti-oxidant effect of Dalbergia Odorifera T. Chen extract on lipopoly-
saccharide-induced RAW264.7 cells and its hair growth-promoting effect on human dermal
papilla cells
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Abstract Objective: To explore the anti-inflammatory and anti-oxidant effect of the Dalbergia odorifera T.
Chen extract (DOE) on lipopolysaccharide (LPS)-induced RAW264.7 cells and the hair growth-promoting effect
on human dermal papilla cells (hDPCs). Methods: RAW264.7 cells were divided into blank control group, model
group, 4% DOE group and 8% DOE group. The blank control group was untreated, the model group was treated
with LPS to induce the inflammatory model in vitro, and the 4% DOE and 8% DOE groups were treated with
LPS and then treated with 4% DOE and 8% DOE, respectively. The contents of nitric oxide (NO) and tumor ne-
crosis factor-a (TNF-a) in the supernatants of cell culture in each group were determined by Griess assay and en-
zyme- linked immunosorbent assay (ELISA), respectively. The contents of intracellular reactive oxygen species
(ROS) in each group were detected by DCFH-DA fluorescent probe. HDPCs isolated from human hair follicles
were cultured in vitro, and were divided into the blank control group, the 4% DOE and 8% DOE groups. The via-

bility of hDPCs was detected by CCK-8 assay. Real-time fluorescence quantitative polymerase chain reaction

RT-gPCR) was performed to detect the expressions
SIE QT |G (AR e BT (RT-qPCR) was p P

(No. 2020JJA140075) of hair- growth factor CTNNBI and hair inhibition
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Compared with the model group, the NO, TNF-a, and ROS contents in RAW264.7 cells in the 4% and 8% DOE
groups decreased (all P<<0.05). Compared with the blank control group, hDPCs cell viability increased, CTNNB1
gene and B-catenin protein expression were up-regulated, and DKK/ gene expression was down-regulated in the
4% and 8% DOE groups (all P<<0.05). Conclusion: DOE has anti-inflammatory and anti-oxidant effect on LPS-
induced RAW264.7 macrophages, and it can promote the hair growth by increasing the viability of hDPCs and

regulating the expression of key genes.
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Bt A — i LR Sk B , R R DL ) 2
T3 25 5 & (androgenetic alopecia, AGA) . AGA
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odorifera T. Chen) , B 1H JE MY & H T 1697 XIBH -
B0 TEACAS B X958 5 1 55 ) 9 1k A0 0
S MK R SRR AT AR, PR AR UL |
PUMETERER VBT R B B B A B S5 07 T
A 7T A A D HREY, TR ST R A B R K
(AR FH S AL T ARG 9T A SR F RAW264.7
5 M 24 i 57 9% 0E S SR A LB Y, 43 B8 N B L2k
41 ifd (human dermal papilla cells, hDPCs) /& #h 5 7% ,
TRIT P AT 7E AGA R #2 o b 28 P ia A it
EBRAEKMIER, H P76 MR TR ALHT AR A A
WAKHE -

1 MRt57E%

L1 2R A E 2GR /N B RAW264.7 IR 41 i
PRI E R B AR BRI R 4 B BT YR
dt . JifZEIM5E . DMEM 15 9% 3 . DMEM/F12 k5 3%
Ft (Gibeo) ; IE Z ¥ (LPS) (Sigma) ; iX A i 1 &
IR FE A T o (tumor necrosis factor, TNF-a) £ I3 71
& (Solarbio) ; 40 Hfd v % i 71 & (CCK-8) (A2 5 i
4 45 (reactive oxygen species, ROS) ik 7l & . — % b
% (nitric oxide, NO) iR 7| £ + BeyoECL Plus #
ECL 22 KOG A & (R = R 3 10 3% 51k 71 & (Ta-
kara RRO47A) ; 5B} ¢ % 7€ 5 PCR (RT-gPCR) i/ 711
£ (Takara RR820A) ; Omni-Easy™—57% PAGE /it
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s 1] 2R B 10% CHERE ) ; — P B-E I E 1 (B-
catenin) . — $t (Abcam) ; — $ B- actin (Servicebio
GB15003).

1.2 hDPCs H2 5859  brAkH 202241 H
IV RR 25— M8 B B AT Sk K M ) oK i
T ERNIKL M, BB EEA 2 i, B
BICB BN R A5 A 30 Al =k 12 B0k B AR
A KB FE AL, 75 PBS R ) B9 Rl 2 & g
KSR — D, BT EERNE
0.2% IR g [ i RE 7R Irp, B T 20 M5 FRFa il 4k
2.5 h, W1Ta)4E 30 min FE AR RS N EREAT 10 R
N AP BILKIF B S R HOR O R 2 20% 64
I35 B DMEM/F 12 55 7 5L 1 L, i BT 40 i 355 7%
FEPEE TR, B2 d e 1 U, A AR KB B IR 21 90%
16 R AR B AT, A 3 AR AT M dE AT 5 2R e
1.3 FBERII(DOB) M4 DOEH) Pi#=
SBAEVRHE R A R & KRB RIE 32
B 2K MIRA YR . B— % & DOE 4 it 0.22
umol/L ft LI JE R 14 , il X\ DMEM/F 12 4f iy 3% 7%
Ferh (85 20% 16 45 3% ) HEAT FORE , 23 0 W6 B N 4%
8% 12%K FZ ¥ DOE 15 77 &

1.4 CCK-8 VLM hDPCs M HE T /1 BUES 34X %
B4 KHAhDPCs, PA 5x10°4~/FL B % B #2096 4L
B, WGEE 24 h )5, B & BRI B 4 AR B &
DOE ¥57% , 24 h Ji5 B fLE # A TE 117 DMEM/F12
2 h, B FR A 2 450 nm P S BEFL I OE FE (OD
). 4TS 71 (%) =(5L56 40 OD fH - =5 [ 41 OD
)/ G 41 OD -2 A 2H OD 1) x100%. It 7572
175 2 HH 1) e 36k 200 B R B T 5 R A R S

1.5 LPS %S RAW264.7 4 S REAR AL (3
RAW264.7 41 ffd DL 5% 10* A/4L 09 % B 42 Fh T 96 fL
R, 5 200 o DU B i 3 ZEL AL TR 20 B o A RS 2 N KUK
FE N 1 pg/mL 1) LPS, 256 41 70 455 40 28 (1) B ity b 43
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BN FE R 4% A1 8% DOE , 25 [ %} B 41 in A\ 2%
AR BT E 10% 164 17 ) DMEM $5 77 5% , T Fiili [a]
N24h.
1.6  Griess K5 RAW264.7 4H g NO B¢ i &
RAW264.7 48 s L 5x10* 4N/ FL 1K %58 FE B F 1 96
FUIR , oy H AR EE , T2 3 AN AL, Ab 3 24 h G &
LN RS R S HEAT NO B UEAR I . 7E 96 FLAK
HAR O FRAE 5 S FF i Griess Reagent [ Griess
Reagent Il , F B4R OO 32 540 nm AR . AR A
PRt i 2R T ERE P NO VKR FE .
1.7 BRI A2 W B 036 (ELISA) v 46 I RAW264.7
Y i 98 5E Al TNF-o BEJiCEE: RAW264.7 41 LA 5
X 10°AN/FL 1) 55 e Fl T 96 FLAR , 43 245 40 AR B )
“1.67T0, [ 3 N FL, A HE 24 h 5 UREE S 4141 B
R F:_E3% , 4 000 r/min 20> 15 min, % ELISA iR
UL ARSI IS TNF-o & & .
1.8 DCFH-DA %¢ )6 #4116 Il RAW264.7 41 g

*1

ROS/KF  RAW264.7 4 jfd LA 1x10° AN/FL 1) %5 FE 42
FhT 12 FLAR, 5256 3 2L 1R “1.67 0, 4340 3 MR AL, &b
24 h )5, I & 9% 6 42k DCFH-DA 10 pmol/L [
TE M35 K5 75, 37 °CHE & 20 min, A JC ML 15 £ 97 3%
ek 3 IR G , W A N L s B 4 R, H
Image J A3 0T, TF PR 9O G R o 9% o
5, 21 PN FY ROS 7K Ty o

1.9 RT-qPCR %46 hDPCs B & A K St 5L R %
15 HUER 3 A A K B hDPCs BA 8 x 10°/N/FL 1)
LM T 6 LA, W BE J5 B R T B 41
4% DOE 1 8% DOE ;77 4% , [ ¥ B 7 FO0 R4,
B 9% 48 h 5 HEEL & 41 hDPCs 5 RNA , i # 5% 4 cD-
NA, # 47 PCRY 18 . LA f-actinfE NN S, Kl &K
A K e g R ) CTNNBI N & A= K A0 1) 3 ] Dick-
kopf # 5¢ B A 1 (DKKD W&k, 519+ 51 W3 1.
K 22 NE TR H R RAE N RIS & .

PCR 5| #1751

B (57 ~3")

TEG3~5")

p-actin - CAGGCACCAGGGCGTGAT
CTNNBI GGCTCTTGTGCGTACTGTCCTTC
DKKI  TGCCTCAGGATTGTGTTGTGCTAG

TAGCAACGTACATGGCTGGG
CTTGGTGTCGGCTGGTCAGATG
ACAGACCTTCTCCACAGTAACAACG

1.10  Western blotting 7% £ ll hDPCs 4H /il B-catenin
wEHRE S 3 A H A K B hDPCs LA 1.5%10°
ANFLIVEE FEREFP T 6 con B5FR 1L, ) ZH AL B, 1597 48 h,
2Bk LIE W IEF PBS I8 Ye i M 5 s, N 40 a2
R IR B 1,4 °C R 2540 20 min, £ FiE BCA
SER, IHEF 10% — 4572 PAGE %I FLvk , % 5 5
5% BSA =4 1 h, I A—HT B-catenin(1:5 000) -
B-actin(1:2 000)4 °CH# & i %, TBST ik 5 5 4t
(1:10 000) 7E =i R A 1 ho 8 A ECL &, &l
WA K EAE , 3 Image T A3 H7

1.11 St %7715 K GraphPad Prism 8.0 Xt fiT
BRI HARE AT ST M TEE TR DA B bR v
ZE(X+ )RR, 2 WA LSRR 7 2250 87, 21 (8] P
EL K LSD-t 556, BA P<<0.05 N2 53 B A G it 24

2 # R

2.1 DOE #2 & hDPCs 41 il 3% /7 DOE ¥k £ 7F 4%
A 12%0 4 3G 713 3] 115% 8L FP<0.0D , LK 1.
EFE 4% 8% DOE ¥R J& 34T i 25256 .
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0.0-
e¢$‘& & &
3 gie” gl b
x4t ge, "P<0.01,"P<<0.001,
Bl 1 CCK-8¥:ill DOE % hDPCs 41 i3 77 5
2.2 DOE il LPS i5 5 1) RAW264.7 E 4 il NO
FelcE S5 AX B4 i, B4 ) RAW264.7
I 41 i 28 LPS 5 3 5 NO B il i 3 2 T i (P<
0.01) , 5 BH 1% 4 B 9 AF 155 30 4 2 F 1 5 5 1B AL 4 L
B, 4% M1 8% DOE ZH ¥4 He #1 ] NO B it (¥ P<
0.05) ,8% DOE #1 il NO 2 8 5 4 i 3 (P<<0.001) ,
K 2.
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64%3@‘% ,@3‘3\” OQ’L&’ 0 %
3
s gt 4l e, “P<<0.01; 5 A A g, P<
0.05,""P<<0.001; 5 4% DOE 4 Lt %%, “P<<0.001
2 Griess R0 RAW264.7 41 i NO B jift &=

2.3 DOE [ ik LPS 5 3 ) RAW264.7 g 41 i
TNF-a &8 4% [ X IR 40 i 1% 733 L3 P TNF-a
T EBAK, & LPS FIUE , B84 4 TNF-o B iR 2
W IN(P<0.001) 5 5 #8840 L %5, 4% F11 8% DOE
HBE TNF-o 2 8 I 2 FEIC (3 P<<0.05) , WL 3.

2% H XTI

4% DOE#4L

8% DOE#

25 000 HH

20 000 * %
15 000

10 000

TNF-a 5 it/ (pg/ml)

5 000

0_
d;, e|n
5 g4 L, "P<0.001; 5B L, P<
0.05,"P<<0.01.
K3 R4 RAW264.7 A0 3% W TNF-0 &

TR

2.4 DOE [%1& LPS % 5 i) RAW264.7 . 41 g

ROS & 525 X B 40 b e , #5780 24 40 i P 2% '
o = (P<<0.01), Bl RAW264.7 41 il N ROS &

B 5 A L, 4%DOE 20 A1 8%DOE 4174 )t
SRIE T (P<<0.05,P<<0.01), EI4HAE A ROS & & [%
fik, H. 8%DOE 41 ROS % & Lt 4%DOE 41 [# A% 5 B4
(P<0.001), WK 4.
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A BHTEE B B HROS KT LA 545 AR ELEE, " P<<0.01; H5HEBIZH Eh % ,"P<<0.05,"P<<0.01, 5 4% DOEZtt

% ,2P<0.001.,

4 DCFH-DA % Y64 K RAW264.7 41 i PJ ROS 7K (x400)

2.5 DOE:#MihDPCs BERAKMKIEF KL 5
25 X B AL AH L , CTNNBI {E DOE 4L P i hDPCs
) mRNA 7K F-#5 T+ 75 (P<<0.001) , 8% DOE 4 CTN-
NBI mRNA 7K *F-#¢ 4% DOE 4 7& (P<<0.001) ; 5%
% 18 20 AH L, DKK 1 7E DOE 4b # ff] hDPCs 1 1]

mRNA 7K *F- 2] f# 4% (P<<0.001) , 4% DOE 41 DKK1
mRNA 7K F&T 8% DOE 41 (P<<0.001), L& 5.

2.6 DOE {2t hDPCs [f] B-catenin £ (15815 5%
F 52 B, 4%411 8% DOE 4. B-catenin 2K [1 215 T+
B (P<<0.001). WK 6.
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El5 RT-qPCR & Il hDPCs & & 4= K % Kl CTNNBI. DKK1
mRNA £i&
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xR, P<<0.05,""P<<0.001.
6 Western blotting #illl hDPCs 1 B-catenin 2 FH & 15 /K

3 i i#

FEfAE N — P girh 250 B T 12 1) 25 31 2
TEYE K ZE R LS B B B 280 S A oy
PR, Forp SRy A T SR I SR AT A
teEm. DA R FE R0, B KR R S A
TR AL G Y a0 e H B ] B A LSP i S 1
NO. A4/ Z5-18 A1 TNF-o ) 4E 5%, 385 40 /M5
SR 12 PR IS A5 T 4 A -1 7 B A
M FR R 2RIA AT S B BT 2 4E H , i 7] BLIE B ROS,
RIBEPUAAAERST . T & aT DL A i 5
A ST, ] T NO BI7= A2, T AR 2 i 5 4
e 2 AR IR 1 = AR, B8R 25 L I 2Rk B e
FAG 25 01 So-34 JiE B 04 FH 5 AT X A 3 2R
it & e S AT e A VR T AR Y. sIEBE AR
B A0 B B B B S TR I, 3d o 1R T 28 E 4
ER] R0 384 00 A8 KBRSk AR 3 /DN RS 38 R R ) B
AR, GRBEIRIIH A Z RS, REPUR
T A NBAE B 5 30 e 6 B R 7L Sk 200 i g 3
FEAN G TAE HRE R AEKY. 5 EREY) R
ABL, FRATTHHE ) o A e o B P B S L A SRR
THEIMEAE P RIEDT R B UL AR B R AEKAE
o

HDPCs & & FEAR H8 1 —Ff i) 78 57 40 P, Je st
XEBERET Y. wa R A A KR R
TR EMEBEREK RS ZRCEZFEH. Wit/
B-catenin 7 T il % 5 B I LA MIE S D R BFAE
Kk B E %A%, B-catenin 1] LL% 5 B & M 11 1)
WA R BRFE AR, 43 Bk B, DKKI & —ff
Wt F5 407, 38 1T 5 LRP5/6 3552 44k 45 & 31 FH I Wt
Bt 47 >k 411 1] Wnt/B- catenin 15 5 % 5, 1M 5 £ p-
catenin [ fift , {2 32E 40 B T2 W LR B AE XU
[ §)T- 7 T ,hDPCs F1 DKK 1 ik Fifi, S804 i
TE B B A hDPCs (1) R (5 5 7 S5 1. RHEA
1IE B 4% 1 8% DOE 7E 34 Jill B-catenin &% [ K ik K ¥
[ I, DKK 1 JE PR 33K 7K~ 52 2401 , $2 7% DOE
HARHEEREKPERE. 1245 R 100 DOE 1§
T [R5 57 77 TR 4% DKKA R IA , (H I IR it 2 , 3%
1A BEAE 2R /K A8l DKK1 ) 375 , DOE /& 75
REE 2R (B 1% 2 1 R 3% DKK 75 2 5 3k — 25 4%
e

B IR IIE &t A N ORI I R 51 R 1, (]
2 AGA IR AL 2 —1% 0 RS 2 WA S
7% 5 hDPCs 7~ 4= i 8 NO Al & 1 — S AL B &
(INOS)FKE", Jaworsky 25" & il , AGA 3 1) i
X AT LB S S T A AR I A T 48 B 1 R
Bl & X % s Sk G ROE 40 M . LPS 5 %
RAW264.7 |55 4H A 9 A 55 8 A& 57 16 Bt 28 7% 1R ot
RIVRIF 2 98 55 14 9 o o FH R AAR A S8 RERR AR . LPS ¥
T ELRR AR P ) 5% R, W NF-xB, ‘T BIURE TR
A J5 NO TNF-a 55, 4k 1 I 38 48 0E M 9% 0% 10 R
JEM ., TE SORE R AR , ROS L &AL R AT 4T
WA N AR 2SS, S BUR AL BB 26 kT 44 3 R e b
g E A B AR . A 7L R IR 4% F11 8% DOE fig
W LPS % 5 1 B W5 41 g TNF-a. NO 2334 , [F] B B
Y N ROS /Ko %45 Rin , MY HUY) DOE
AT DL 3E 3 00 1) 440 B 48 S el AR A R A
FATHEN LA 7] g0 I 40 B EROA BT, Bl i
SEMR . {H DOR 45 4 i a8 % 1 5 AR ML LA S L2
7338 1 NF-«B 18 1% >k 310 1] 28 5 K5 0 W A1 A e 3k
— R .

ZE LTI, AGA & —Fh 2 I 3 S 8 50
DOE R L A 2 Pt 4 Pra b g . B R A
K B & [ B-catenin. N i B & il 2 K] DKKT 1]
VER S Fo=F & B B 2 L il 0 2 R0 T 2 1 Bk 20 ¥
Al REA B T RIVA T AGA E B R ALK, AR
FRAFH DOE F1 4 Hr A AL 3 FL Sk g 2B K1
1ER, B T I K b7 I8 AGA A B R 8
FRAE R R R R T ER R . SR, 7R
HE— B (0T 58 3K 1 B DOE & iR 1 F 19 2B 903
PEAA W B FE R 8 A5 5 8 B T 52
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