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SR 3¢ 2 R A4k X B Western blot 2 3 AT369E . £5 R 5EEA 28 1b4%, QBCS & 40 K S F-3f /G gk 9 A PT 4 1%,
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ABSTRACT OBJECTIVE To investigate the mechanism by
which Qiaobai cold compress solution (QBCS) improves acne
vulgaris (AV) based on transcriptomics and animal

experiments. METHODS Rats were randomly divided into a

SRS T H (No.2024YX015) blank control group (#=6) and a modeling group (n=30).
B WL RS R 2 h 22 A AV models were established in the modeling group by topical
Lpe i gE% . E-mail: 20231321 @njuem.edu.cn application of oleic acid to the inner surface of both ears,
HFABEEE B BT P2y, it S0 . B9 I - P2l e dR combined with subcutaneous injection of Cutibacterium acnes
WK A0 T 3Rl . B-mail: zhaoying123@njucm.edu.cn suspension into the auricle. Successfully modeled rats were
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further divided into the model group, positive control group (Tretinoin cream, 0.045 g/kg), and QBCS low-, medium-, high-dose
groups [3.55, 7.11, 14.22 g/kg (calculated by the amount of crude drug)], with 6 rats in each group. Rats in each drug group were
treated with the corresponding drugs once daily for 14 consecutive days. After the final administration, changes in the appearance of
the ears and histopathological changes in the ear tissues were observed, and serum levels of inflammatory factors, including tumor
necrosis factor-a (TNF-a), interleukin-6 (IL-6) and IL-1B, were measured. Auricular tissues from the blank control group, model
group and QBCS medium-dose group were collected for transcriptome sequencing. Differential expressed genes (DEGs) were
screened and subjected to Kyoto Encyclopedia of Genes and Genomes pathway enrichment analysis, followed by validation using
real-time quantitative polymerase chain reaction and Western blot assay. RESULTS Compared with the model group, rats in all
QBCS groups showed alleviated auricular acne symptoms, with reduced epidermal thickening, sebaceous gland hyperplasia, and
inflammatory cell infiltration. Serum levels of TNF-a (except for the QBCS low-dose group), IL-6 (except for the QBCS low-dose
group) and IL-1B were significantly decreased (P<<0.05). A total of 590 DEGs were identified (blank control group vs. model
group), and 596 DEGs were identified (model group vs. QBCS medium-dose group). Above DEGs (blank control group vs. model
group) were mainly enriched in Toll-like receptor (TLR) and nuclear factor-kappa B (NF-«B) signaling pathways, etc. Validation
experiments showed that, compared with model group, low-, medium- and high-dose of QBCS reduced, to varying degrees, the
mRNA expression of TNF-a, TLR2, interferon-y and CXC chemokine ligand 8 in the auricular tissues of AV rats, increased the
mRNA expression of peroxisome-proliferator-activated receptor gamma and tumor protein 53, and inhibited the phosphorylation of
NF-kB p65 protein as well as the expressions of TLR2 and myeloid differentiation primary response protein 88 (MyD88) (P<<
0.05). CONCLUSIONS QBCS can alleviate auricular inflammation and skin lesions in AV rats. This effect may be related to
inhibition of the TLR/MyD88/NF-kB signaling pathway, thereby suppressing the expression of downstream inflammatory factors

such as TNF-a.

KEYWORDS Qiaobai cold compress solution; acne vulgaris; transcriptomics; TLR/MyDS88/NF-kB signaling pathway
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W figt , 1T BELLE NF-kB p65 I 3 1A (71 3 ¢ 40 W
FFS W ELAT V5 R Wt 45 41 0 B Rt 350 L
il Bz o BE i VR ™ AT UL 2007 BA T AV 1945
el [RIRS, 28 o IS 2 K2 B g et P R B 2 4F I
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il AN . LTI, A % SRl 2 ik, R4
B eI R, WA BT QBCS U AV 1 fEVE
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1.1 FENUE

AT 58 BT FH 32 EAY #4045 1510-00914 74 £ 3y fiE iy
FR{¥ \NanoDrop-2000 % i i 45 73t i1 . 1GS100
HU 38 1% 3748 (32 [E Thermo Fisher Scientific /A ) , Agi-
lent-5400 ! - Bz 73 Hr A (55 [ Agilent A 7] ) , Q2000C #!
S A B B A il 2R N (PCR) A (BT B L) 2
IS BR A ] ) , ChemDoc XRS+H1 4 H 3h ik & GEE
JKE AR 53t 22 45 ( 56 1 Bio-Rad 23 7] ) , NovaSeq-6000 74
Ve 3 A% (56 [ Tlumina 23 7] ) \ECLIPSE Ci % 1F %
S B 5%E ( H A Nikon 3R] ) 4
12 FEHRBSKA

QBCS[#t5 4 20240425 . 20240426 . 20240427 , $iA%
h1.58 g/mL(LAA:= 25 811 ) 1 pH R ot v B8 24 R 2= i s v ot
S B 25 22 3 4% s 4 A TRSL AR (P PEXT IR 25, it =
302240505, Bik& 15 g:3.75 mg) I [ 1L HE 1F 250 A B
N TR (S Hral, 415 20240424 ) W ) [ 245 4 4k 27
RN G BRA 7] 5 i IRFE IR T o (tumor necrosis factor-a,
TNF-a) . 14114 6 (interleukin-6, IL-6) . IL-1p fif ¢
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B P W B ) & (S 4 i A A38250142,
A30640745,A301B50234) ¥4 [ i ECEHE YR A
FRZ> F] s RNA $2 BORR) & b 4 sk 0 & PCR | &
(5433110 Q711-01 . R233-01 .Q711-02) 11 [ /e 5145
WMEBE A WIRHEE A A PR A 5 10% + e EEmi R 8-
5 T i 56 12 H 9K (SDS-PAGE ) %58 fise PR et il #1751 4 (B¢
5 PG112) W [ - FERG A= ) B 25 R A BRA | 5 bt
NF-«B p65 B-WL5hE A (B-actin ) FL A FIBRAR 1 E AL Byl
R i I SE BT R S Bk 1 G T (58543010 14064-
1-AP.20536-1-AP . SA00001-2) ¥4 [ 590 = J8 LE Wy A
PR 2\ ] 5 S P B iR 1k NF-kB p65 (phosphorylated NF-«xB
p65, p-NF-kB p65) . MyD88 Hi {4 (5 543 41| iy AF2006 .
AF5195) 3 [ 195 R RHE D58 rhoo A BRA /) 5 St
TLR2 ik (525 bs-1019R) g { AL B AR A W H R A
FRZS ] 5 BFAE HO M 35Tt (415 CP0910) 1 5 T AR
YA YR A PR A TNF-a . TLR2 .y T4 % (in-
terferon-vy, IFN-v) . CXC #4{k [ F Fi {£& 8 (CXC chemo-
kine ligand 8, CXCLS8) i 58 Ak 47 Bt 4358 B 40 9 T35 32 K
(peroxisome-proliferator-activated receptor gamma, PPARG) .
Jih 983 25 19 53 (tumor protein 53, TP53) PCR 5|4 ( HLAA 7
B Ko e DL 1) i AR T AR TR (R ) By A PR
ISEIBETE TE R
#&1 PCREIMFIR=YKE

Hil R S4FAI5 ") 4K Elop

TNFe 1FJi: ATGGGCTCCCTCTCATCAGTTCC 114
J2[i]:GCTCCTCCGCTTGGTGGTTTG

TR 1F1i): AGTACAGGGATACAGGCCGT 109
R 11 : CTTGGAGCCGAGGCAAAAAC

PPARG 1EJi: GAACGTGAAGCCCATCGAGGAC 107
[ GGAGCACCTTGGCGAACAGC

1P53 1F1i): GTACCGATGGTATGAGCCACCTGAGG 120
FJi: CAGCGTGATGATGGTAAGGATGG

IFNy 1F1i): CATGAGCATCGCCAAGTTCG 130
[ TCAGCACCGACTCCTTTTCC

CXCL8 1F1i}: GAGACTTCCAGCCAGTTGCCTTC 114
[ i :CTGGTCTGTTGTGGGTGGTATCC

Pactin IEJi: TGAGGCTGGTGATAAATGG 119

J21i]: CAAAGAGGGCAAGAACACA
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Yt s
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A, FH TR Az BEER /K F Ak, FF M A 27 PG bk 24 P B T
BERF R B 26X 107 cfu/mL, T 4 °C T R1E, &1,

22 HA EESHRH

B R BBEHLIY N2 X IR (n=16) 54 (n=
30) . AL R R OBUER P 3 A A 2 A Tk AT R
LOmL( X R/NA 1.5 emX1.hem), TR LK, ELE3
ds B, T XU R 40531 B2 T SR DR R T P P B U
50 WL, AR 1K, FELSE 14 do AR H BLZT i, P HR
AT DLE AR A Tk B B Fr 95 R B S ol 0 b A IR
)¢ BH K BRL AV A28 g 7 R A

VT AR ) ) R BRUBEATL 20 SR A R 2 | B M %o R A
QBCSTE . i, B4 6 R, An4lYHE, T4
2P A R S DX ) ST IR PR A N 247, B K IR, i 2
14 d. 2 BEPR R TR A5 508 s 4 B8 VR IR 45 B I R
i, K QBCS AL Rl B 43 i 3.55.7.11,14.22 g/kg
(A2t E A 2 TGRSO Y 1/2. 1. 24%) K BH
PEXT BE 24 4 A TR FLF R ik 0.045 g/kg (511 R 4L
FUEAY ) o 25 PO BEATRTS A ZH I R H- A ] X3
By PR K (R FA] QBCS HRsfl 4l ) , K 1K,
MR 14 do
2.3 KREBPINRREILEE

HKIRE 2 , B4 K R A BRI 2
2.4 KR d A AE B F oK T4

HER AN LR 2 R 5, 445 2 R B 3G B2 A R
P, OIE 3= sl ikt 5 I AE T =36 T ##E 2 h 5 DL 3 000
r/min B0 15 min, 238 B2 M5 o BUALTEFEAE i, ff
FHZ Dy RE AR AT B (R K 450 nm, S %)% K
630 nm) T KM L7 71 TNF-o IL-6 . IL-1B 7K F-, k5 Z
HEAH R A7) e P B AR
25 KREAAREBESFNE

RGBS AR RARSE, oy B HE A UG &, F
4 °C A% 2 5 RSV TP 158 24 h, 206 2K L —
FORE I A s U294 pm) s UV A, 17
INAKG LT (HE ) G o, fiff G2 S U B I8 4% 2H KRR
RERZEEARLEpr s iDIANE LY T
2.6 AREBA[AERAFMRESLHIEIE
2.6.1 FESEANESY

Bas (0t R 2 AL QBCS A 4 K i H- 42
FEAS {1 RNA $5 B0 7] & 3 OB RNA, 757 0 5 He 4
BE MBE SERME ST | L Oligo (dT) 42 8 48 mRNA 6
HAFTWE, LR BeAk ) mRNA 7R AR , A B cDNA 426
— BRI A % ITAS AU cDNA YR T4k R s i
W53 B2 5 , M HE cDNA SCPE, LI 5 % A5 5

A PR 2 T o IR S ARG BT A KA AR
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A B e T T A 5 2 S A HEA T X, DL 25 AR AR
(fold change, FC) X} %4 ) 4 X i (|log.FC|) =1 HAS 1R &
AR <<0.05 Ay A5 M 8 2% 5 e 38 FE A (differential ex-
pressed genes, DEGs) ; X} iff3 DEGs (45 %] HRZH vs. FE A1
21 ) R AT 30 3 R R 35 DR 21 £ 1 (Kyoto Encyclopedia
of Genes and Genomes, KEGG )il i & 550071, #5742
TP TAE i BB A ) B R A SR R E e
2.6.2 SEEGIGIE

(1) JEHF 5 1 B PCR SEHG : HUAS 0 HR A (A AR
20 | FHAEXT REZE A QBCSAIL b iy il i 41 K B B2 4K
AT i, 2R RNA $EEUR ) S 2 BUR RNA , FR e Hoal
B R T 42 BRG] S B B K B RNA
55 f cDNA. LAY cDNA A, 1 7 PCR 4748, 4~
B Z (3520 wL)fL4% : SYBR qPCR Master Mix 10 uL,
1E 51445 0.4 pL, cDNA R 2 WL, XU 2 2 1K
7.2 wLo NS4 :95.0 °CHIZEPE 10 min; 95.0 °CZEHE:
10's,60.0 °CiB K /FEMH 30 s, 3L 40 MEER . R FH 2720k
TR 03 R A ek i, 5 R DL 2s 0T B2 Dl 2
R TIH— AL AL B

(2)Western blot J256 - B[4 6 2 KR (454 3 H)H-
HAREAGE 7, I RIPA Z4# %, 219 )5 LA 12 000 r/min
50 15 min, B EVE B R T 95 °CF o A2 v
J& . 42 10%SDS-PAGE 73 B 54 7 22 Rl — I LRI I
DI 3t AT 1A 20 ming PEES , LA R 8 F1—3T,
F 4 CTF R T VRS , IAKH R Bt (s B L 51
1:10 000) , T2 FIEE 1 hs VERJS , LA ECLAL2: &%
RN K%, ()1 Image T304 B 98 1109 5%
HWRBEAE, L H IR 5 NS 1 (B-actin) A% K EE(E
FLAE R 4% H IR 1 B 287K, DB IR AL 25 11 5 A
RAL AR 3R KT U SRR LB KT
2.7 FitFEFIE

% H] GraphPad Prism 8.0 #& {4 %} £ 95 #E 17 58 i1
Bro W RIESRRITTRBRIL X £ s F0R , Z4 M L
KSR R D 2250 W, b — 25 PR EL R H LSD- K 56
K K =0.05,
3 HFR
3.1 QBCS3tAV X R E-&R5M A 520

S PO PN RN S UG WU TE - o LN
SR TE ML () AV g BEER B, 435 HL B 41 28Uk | (e s
21 B Wk S 3 S TR A R A [ s ] o s A DXk R 2 3]
HH S 1) B2 B B S B0V R IO s B e 45 S e B2
LI B AN D 5K o BH AT R 21 R B R s 4
F AT RS IEATE I, S P Rz BB /TR , LB 4l
B HAROAFRNG RGN . QBCS #57| it 41 K FRUE kg
JEE LTBE K S i 1 R R B il st L LA — o AR
R A, A S R R W SED T PH R X B, A5 R
LI 1,
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Lz OO IR 5 I A0 5 I BEPEXT IR 4 5 IV - QBCS G 4 5

V :QBCSH il 4l ; VI: QBCS il i 41 s a: 525 PN JEAL Hed, P<
0.05;b: S AU A, P<<0.05,
2 FBAXRMBERERFKELLE (xts,n=6)

3.3 QBCS3tAV K REALFERSZHN M

25 O IR R BB SUTC I e S . AU KRR
2 20 5 MR ) ARORE T B R R A R R B
& ERRRRIG A 5 EY K H R R A ER L KR RAE
Y MR S B AR A Ik e, FHAE X HEZH R QBCS
e R i 2 K R 2 UG R R O By b 3 LR R SR
FET IR T 7K, B3R B2 20 S T, 98 A 4 M s v A5 AR
W 22 % . QBCS H 51 o 20 R Bl ER 20 23R R R Bl A
i, LA 20 R T PR P U . QBCS A £ 4 K BLH-
LRI R WA AR, 2 22 R R T b, AR ] A
WS () AR A IR . S5 SR ILIET 3.
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200um
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34 QBCS3XtAV KR EERMEENF
3.4.1  FLSRAEmT AR

DEGs 43t 45 3 (FR T/ I , DEGs 43 B A OG5 3 ]
FRASCE T YA A 3 R R A R B B 1)
R, 525 O IR b, B2 v 429 AN LR R IR
WL 161 43 R 35 F I (P<<0.05) 5 545 A 40 H 3%,
QBCS il 2l H 345 LR ik i 251 AN FE R Gh
T (P<0.05) . KEGG il fif & 54 4 (K] 4) i —
AR, 25 AT A SRR 41 DEGs £ 2 & 4 T itafk
PN~ 15 5 38 % . T 40 i 52 A4 {5 538 % L TLR {5538 i
NF-kBf5 5l g%, T FIRZS RAMBA TR ",
AW BERE 5 AV % YA 5E 1) TLR/MyD88/NF-kB 15 %5
T B EAT R SR L o

[EEYAERR ERET j21
i A A (21
Th17 41t (I 21

T 252 A fr it ] 17

Th1 A1 Th2 4l 531 [ 17

FLR AN S R0 e
TLR {55 58 %

ot

s

WL T AR

Gl AR
FIHER

i

Tt

Sesie b

TR eI
ST TS o 1
A5 T

16
B

Western blot I8 45 4L (18] 5,36 3) R, 525 I X R
2 A, B2 K B ER 41 41 NF-kB p65 B R TL K -
K TLR2 .MyD88 4 £ 1k 7K V-] 1. 3 T} 1w (P<<0.05) ; 5
BRI LA, A 25 24 R BRUE-2H 21 NF-kB p65 [ B iR
K- (QBCS I Rl ik 2 BRr4M ) & TLR2 \MyD88 (1) 3%
IR i R IR (P<<0.05)

p-NF-«B p65 m ‘ l 1 - r'-“ 65 kDa
| e (.-

MyDBS‘ S — WD == ‘SSkDa
B-actin@ enas “ — — M/\ZkDa
I I JiI§ v v AUl
1223 (Xt B s I AR 5 T - PR R 5 IV : QBCSAIGH I 4
V : QBCSH &4 ; VI : QBCS i 3l iz 41 ; NF-kB p65 , p-NF-kB p65.,
TLR2 ,MyD88 B-actinfHi & Lt 51l 535k 1:3 000, 1:2 000, 1:1 000.1:
1000.1:5 000,

B5 J|AXREHAAPBEREEXEBREKEKE
®3 BAXREAATBEEIEOHBRUKTERR

32
27 KEGGHh¥
18 AR
FRBEAE B AL H
18 NS0
17 BEmRRG

EKELER(xts,n=3)

1
A 24

0 10 20 30 40
R

ThAIE 5 B PE T4
4 DEGSsHKEGGEBEENMER(ZTANEA
vs. T BYZH )

3.4.2  HLHIGRUF LB 2E R
S 9 i PCR LI ZE (K 2) w525 (Xt
M P, B AU K FUHE 4 217 TNF-ao . TLR2 , IFN-
CXCL8 mRNA [ % ik ¥ & 3 I )i , TP53., PPARG
mRNA £ 5 2 R (P<0.05) ; SHERIA HL#, %%
2 2H K FUH 41 2 P TNF-o, TLR2 (QBCS 1% 51 5 20 [
&h) JIFN-vy (QBCS ik 2 20 B 41 ) .CXCL8 (QBCS ik 7l
s PRI ) mRNA 12535 18 3% T 1, TP53 (QBCS ik 5l
BRI ) \PPARG (QBCS fIk 71 i 4L B 41 ) mRNA (1) %
s FR(P<0.05),
x2 REAKXKREAZA

&M (x+s,n=06)

i % 18 X Bl F mRNA RiE /)

415 TNF-a TLR2 IFN-y CXCLS P53 PPARG
SAMBA 100310052 101310127 1.016+0.140 1.004+0.138 1.003+0.152 1.002+0.256
fiA] 8494 1045 269910438 5325% 1194 3.5510.141° 0371£0.020° 0.6080.114*

Mt et 388520994 162410293 2850 £0.570° 1.71120.133° 0.516£0.047° 1.775£0.353°
QBCSRHIEA 4871£0855" 284440248 487610.697 31520353 040810054 097740391
QBCSHAEA 250310498 2.146+0201° 3314£0.649 22310085 0.587+0.033 1.499+0.268°
QBCSHAIEAL 2055+0.707 132220101 1.554+0427° 1.057£0.081° 0.664+0.048" 1569+ 0.360°

a: a5 {N B HLE, P<<0.05;b: SHERIZ L4, P<<0.05,

TEZD; 2026 455 37 55 414

413 p-NF-kB p6S/NF-kB p65 TLR2/B-actin MyD88/B-actin
AR 08740047 1.006+0.046 098110247
i 220740272 317340314 310110414
ML 1401£0.128° 1.393£0.166° 15340301
QBCS il 241 229410226 211540239 203610402
QBCS 4l 1.854£0.228 211320282 1791 £0454°
QBCS &4 1252£0.37 1.223+0.109° 10590215
a: 5725 FIXTIRZLHAR, P<<0.05;b: S A HiAL, P<<0.05.
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