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MR 285 6F ik B0 29 i FAG AR 7R R Bl Rz ik 2H 21
RAF/MEK/ERK 3 % A IML7E NETSs F5 i3 477 10 52 M

ZABA', ik, ORI, FRE, KM, Lk, F—U0
FFH, WEE, GEL, REE, EkEH

1. R B2y R — MR B B LRHEE Be, MRS RN T /K X R 195, 4500005 2. IR i[5 25 k27 JLRHE 2 B

[(HE] BR Ak imik LR BEE (RAF) /22 RENLE Q% (MEK) /40 0 5ME 5 8 ¥ s s
(ERK) @ #&if4x ¥t As sl i sh 4 P (NETs) KRR iR K 75 36 7 i S K% (HSP) e #AGE ) T
BeAERALE . FiE K70 R Wistar K AMALS A E G214 AfeE M 56 X, BHEAXIARAK RGN G%
B (OVA) BHIRA #2573 § My HSP e AE K RAR A, AL R HAE 8 B . Frad AL 2 49 50 2 K R REAL
SABRM A FHERFME, FhBEGHE, RAFIPRI 4, R ¥ 7 +RAFRFIA, 4107, ZRT
BAI0R, EHRE LA, 24, BAAKR AL 9% ZAMERO0.5ml/ (kg+d) MAEZESH LA LS
F1ml/ (100 g-d) BLKET; FhiBEFH, T HERFAEO. 9% FAM LRI ES L Lo a2
F7.59 (kg+d) FhiBEHEREZRET. 13.5mg (kg-d) EHFHERFRLERET,; RAFIpH 27
1 mg/ (kgd) GW5074 RERPIZIESFBAARANRER ; HiiBLH+RAFEFHIAT 7. 5g/ (kg-d) 7 fik KHER
BREF A Imy (kgd) ¥HEREREIEES, SATFRHERIK, HE4R., FRERSE, HEL &%
WRK AR AL RIEHE, LAEEREAMNEKRARLRFEGA (Igh) TAE I, ELISA E#nl X R o
HP ke EG# (NE), WBRAEF o (TNF-a), 2FmBsisT1 (VCAM-1) 4%, éEk
KR AT AL B (MPO) K-F, RT-qPCR ZE#m K R X k2842 RAF, MEK. ERK mRNA & ik 7K
F, Western Blot &4 X SE Ak 2142 RAF, MEK. ERK. BB 225 R &N & Gibs (p-MEK) . BFiiikm
MsME SR B (p-ERK) KRF, R ZaAKAEBAREF, BAMKX R LKA HI PSR
B, ek AN TIRAR R R AR T RAMEZE., BhbBAE RRE, LR ME
BRHFMRKBAEXRE S, HEaurbi, BAMK R LKMRIA RAZREIEER, oFNE, MPO, TNF-a
Z VCAM-14%7%, RAF, MEK, ERKI. ERK2 mRNA %327+, RAF&@K-FZp-MEK/MEK, p-ERK/ERK
Wi E (P<0.05)., SAEAELE, &HMF AKX R ARALR IgA & IR FRIG, ©oiF NE, MPO, TNF-a
% VCAM-1 K -F A% (P<0.05); /% 03B % 75 240 % RAF 74 40 K R K Bk 40 48 RAF. MEK. ERKI. ERK2
mRNA £ & A&, RAF & & K-F & p-MEK/MEK . p-ERK/ERK JeAE B4 (P<0.05). 577 3B % 7 +RAF it 3
AbE, Ao HFEREA. R B R AR RAF #p 4] 40 K SRR K48 48 TgA R KR M 55, fiF NE. MPO.
TNF-a & VCAM-1 4 4%, MEK mRNA & & & p-MEK/MEK }efA 4% (P<<0.05), &t FoiBEFEFH
IOV 52 R o AGE 69 ST AR AL 2 A R R Ik 28 21 RAF/MEK/ERK 38 3%, & V" NETs i BB &, A A& T
A TgA FUAR B AR K IE B
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1 B PE 48 98 (henoch-schénlein purpura, HSP) ,
NRARPEERE A A I 2 (immunoglobulin A vascu-
litis, 1gAV), ZJLEEBIEE W RGEMHE/NLE R,
SMEANEIR . LA P R 20 A 45 2 L R B
il o HET, HSPHY “BiZEATH” LML
rh PR L S O, 1 S N S T A PR R
(RAF) /2235754 0 (MEK) /41 MaSME5
PTG (ERK) BRI N , RS A A
EbERERR (DNA) HEZLAYMaSM R EEH, B ks
YA AE AN A M (NETs) o NETs 52238 B A pl ok
THERREERT, ] AE R SR I T m A N
PR R R TR0 B B 1R B I, BB S A
FEYIRBREAT, 1A BN A P, Rl HSP
R GVE AT R, AR Y UEsE, HSPH&
B . R B G0 Tz A6 NETs, H3kik
KT S5 HPEREI A (IgA) T BT 3h 52 1F
FE

H BT EUR BE 243677 HSP 3 SRR Kz TR A
e | I G D i O O = e
JEEANR N, SN2 WA R XU . HSP A]
H)E Frivbess SRR AT L SEE
W MR TR 22 L T AR BAAR R 22 AR I
RS, K HSP A9 o B AZ Lo i LA 45 S AR R T A
B AR g kaza Y, IR AIE AR 50, %07
ELA I | R A A TR ) I 4% 24 B
20 ORI N E R RS, IR YT HSP AR A
ML 7] BE R #5 T RAF. MEK. ERK %568t 7,
Z 518795 NETs 5% W b b 4n i s 4k, sl
A RAEB . Bk, AAFSE L HSP I AR K
LA X 4, M RAF/MEK/ERK {55 5 18 % 5 45 NETs
I A AR FE T I i 3R 28 5 ¥R 7 HSP 9 AT REAE FH AL
i, IR FBE 1A HSP 4R IS AR 4 .

1 #R5H*
1.1 4%

SPF 2% fat Bl Wistar HEPE K 70 2, 4 ]l , 1K
[t (80+20) g, W [ WiV 28 A4 S2 5 sl R
FIRAT, L8P A = VF e . SCXK (#7)
2020-0002, ABIF5E 75 g v R 24 R 2 sh i) S g vh
OSBRI, JFE R T R 2R s di it (it
5. TACUC-202402020) . SPF i Fi BR3P 4] 55
R 20~26 C . AHXT R EE 40%~70%, 12 h JCHE T
W, BH#EETOK, EN RS 1.

1.2 %4

T2 BER L MM (S 40 220401,
2210271, 2110251) W4 FInlpg & 25 K25 — i a
ERel 122, KU b 3wkrp2unng . 30, %
Fra b1 s 1 VINAGE SR K R, s
B 0. 15 g/ml /KT, 000 U84 o il
LRI A BT 10 g, HFFEZ 10, ¥5 104,
HAT10 g, ZARE15g, KAME12e, JIE10g,
KHE 6 g, WHMNF 2GR KA RA A
(Hit = 43 % S 21080006, 21100036, 21070158,
21100360.21080141.21100052.21100182.21100287) .,
27 H R R A (A 125 mg/ A, 41t 5 : B211001B1,
SR AT FRAFD
1.3 Z&EXAE5MLE

BIEEE T (OVA, 8% A5503). #H R4S
e (B85 . F5881), FE[E Sigma/vw); RAF#i]
| GW5074 (%25 . HY-10542), 3% [E MedChem-
Express 23 Al ; RAF J0E F R 2 BE (135 :5¢-201439) |
40 il 20 AL BT 5 34 (CD34) Fidk (525 - Se-74499) ,
2 [# Santa Cruz Biotechnology 2y 7l ; IgA Prik (4%
5. PAAS46Ra01), I 2 v R B0 A3 FR A
A R PERL R B (NE) ELISA iR
M (525 ELK1521), sIURHE AR YRHE A R
ANEl KEBEL AL (MPO)  Hb (o A6 A5
& (975 : E-BC-K074-M ) K Ifigi IR SE I F o« (TNF-at,
5 E-EL-R2856) | IfiL 45 4 M 2 Bl 73 F 1 (VCAM-1,
5 . E-EL-R1061) ELISA i 7 &, #%I Elab-
science N T ; Trizol (585 : 15596026), ZE[H Life
Technology A w3 HE i35l & (585 : G1076) .
FENA DNA LR 5 sl & (1855 G3337),
SYBR Green qPCR WU (1845 : G3326). RAF#IL
(525 . GB11780) . MEK Hi/& ($25 . GB11600) .
Wik MEK (p-MEK) #ifk (4545 GB115603) .
ERK Hi 4K (585 : GB11560) . % 1k ERK (p-ERK)
Pilk (585 . GB113492) . H il -3- 1 R i L 1
(GAPDH) #ifk ($8%5 . GB15002), #IXFE4E/R
YR BRI ] 547 ,6- R EE-2- 2K B8] (DAPI)
W (534 G1401) . —=Fnf@ (BCA) &k
M EIRF & (525 PC0020), dbatZEERHE
R,

JB-PS B AU AL (BRI AR TFHEL
A )5 RM2016 B #EU] L ( Lk R A A ;
Eclipse Ci-L 8 1E & FOGHI M B 5 (H A JEREA
Al); HBS-1096A BURGHRAY (F 5t A8k E W RHE A
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FRAT]); ETC811 I PCRAY (ALt ZRHERTHT A H) ;
Mini Trans-Blot B B yk 5 EI{Y (Z£[E Bio-Rad 22 1] ) ;
SCG-W3000 R Ak 2% K AL (I FE 4L IR A P Bk
HIRAFD

1.4 #87 %

170 2 Wistar K FUR H B AL EL 7 R0 70 Ry 25
FI4 14 ORI 56 H o s Aid] K BUR e B Y
OV A U J5 BN G #2459 B8 57 HSP I ik
KA, 1) iBGEE S ", dER K A K
B 0.15 g/kg BT 22 . BEAL . AR A8 11 B ) APk
EK AT, BRI, B RN ml/100 g,
223, FHARRTERBBAKES . 2) &
SLHCRE B BB 4 IR OVA L SR I8
SR AR TR & LR E N 10 mg/ml 19 FLALE o
T AR 2 B K BRUIE B S FLAE W 0.5 ml, B 1
W, ESE3 AR, A AL T IR T A A AR
0. 9% FAEIE W . 3) PR 2 opi &
R ST AT, RER RIS, SRR
KR KT 5 10 mg/ml i OVA I 0. 5 ml, [
MUTE 5 3B Kz Wk 18 B 5 Ab oF 47 Bz BB & 12 F 7 5
0.3% OVA M (£:400.4 ml), A HILHEH2 ml,
BRI RIEENERE B F#E LIk, Bk SIR. 28
F1 2T SR TR 0. 9% SR AR 7 R i Ik 2 Bz P Bk
AR ES .

TEABER 10 JR] A Fie HE B ATL AR 7 e i e M A (4l
R KRS 3 H, BOSH IR L1291 emx1 em,
TS wm A7 85 V) A F T HE Je 6 ] o pgoe e e (o,
PEATRCRITAY . HSP K BRI (I Adkdl
1) BRI, Gaeb ik, FEL; 2)
EBE T K5 DX A4S RE B4 TR vl UL e PR iR . 4T
2 A SR A LA R R B 3) RSO
J7 R LA RE AT UL TgA TEAH .

1.5 S5 EkFHRuE

56 FEAR KRR 1 HIET:, 2 RIS | 3
SN TREAIPEMY . 5804y 50 H s 45 o Kk BR B
MUBCF R BRI | 25 H B RRFr4L. mUfR
SO7d . RAF AL . iR 2577 +RAF S sh 4,
A0 H, BEESHA 10 H . EEE 11 R,
Ut I AR 58 T 2H T I DR A AR R A i 3R 5
RIRBWT.5 ¢ (kg-d) HEE I 0. 9% FACHNE W
0.5ml/ (kg-d) EREES; EHHERTHTEN
HERRIF IR B 13.5 mg/ (kg-d) #EH K 0.9% &
AR 0.5 ml/ (kg-d) MRS EEST; RAF #0441
T 1ml/ (100 g-d) #HLlKHEH & GCW5074 1R B W)

1 mg/ (kg-d) MEREES; BB 5577 +RAF Jah 4
T S WR IR B 7.5 of (kged) BEH MER
FEVR A | mg/ (kg-d) MEREES . 25 AR AL
HAREATHF 1 ml/ (100 g+d) LK HEEE & 0. 9%
AR 0. 5 ml/ (kged) MEHEHNT. KA HER
HEE 1K, BT 1K, ResL4 .
1.6 #HARELEAHE

HYT SRR H , FRECRBRATT &, 8
JRAIE, FH 3% G L 240 40 mg/kg 7 16 1 59 R TR
KA, MEESIIKEUNS ml, B TLERINGS, we
JGE.L> (4°C, 3000 t/min, 10 min, r=8.5cm), HU
VAR B R LI 1 emx] em, 5
HAE T 4% ZRPEEDEE . AaMH ., H&D
A (5 pm), FRMALE THAE, WARKEE
F-80 Cha o RHBENLE 7RI A ER 6 X
KB I T ELISA R Fb a3k 50y, BEHC3 ok
SR IR 2L T HE Je o . ookt
RT-qPCR & Western Blot SLEG
1.7 MEIRARS 7k
1.7.1 AMAZRRKREFHES RHHEREGDL,
KBRS Y A AT HE Qe 5 S, # BRI H)
SV DB T, WU LR K Bk S 4 A i
T S H LB S A DL
1.7.2 BERMRIgA WARE AL RHRIERICE
R, B BRA LY S . PUleE R, 3T IgA
(1:50) FICD34 (1:50) MIHZEFICRURYL
B RAERIMG, Tmage J 1. 540 8AF 50 Br 1gA DRSS
R, A Fd 1gA BRSO EMEBIYE, K5
HARR UK 1A BARTE TR AE B LS ALY Ho
Y, iz Al H—fefE=1, HMA M EEEL,
1.7.3 % NE. MPO. TNF-a. VCAM-1 4 &

% ELISA ¥ # I K B 1l 7 NE. TNF- o,
VCAM-1 i, Fo @Gk Bl g MPO &, H
AL B MR S U B A5 R AT, AR Bl A (SRS Y
BEEABOGE (0D) (HitE &R,
1.7.4 R B 414 RAF. MEK. ERK mRNA % ik
K H RT-qPCR LRGN, B2y 20 mg K IRZHZL,
A1 ml Trizol, WFEE . 435 . OB W, $#2H
RNA IR GEWR B . A, AT Rk ok . SEmbadol
FETEPCR M. V5544 95 CHiAEE30's, 95 °C
BPE1S s, 60 ‘CiBRKAEAH 30 s, #4740 DIEF .
mRNA £ik it DL GAPDH AN Z, R H 27 kit
TR S1YF AN 8 o0 4 MR AR R
AIRAFSER, FFI0#E1L,
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R KEURIKRHZIRAF . MEK. ERK. GAPDH5|¥)F% (1:500), MEK (1: 1000). p-MEK (1 : 500) .
Table 1 Primer sequences for RAF, MEK, ERK, ERK (1:500) . p-ERK (1:500) Fit GAPDH (1:2000)
and GAPDH in skin tissue of rats gL A CEE R, FSIES 4 (1 5000)
s LECRSER KB SBEE . B I, AT WBwell™ 574 5
RAF Fiif: GATGCTGTCTACTCGGATTGGC 116 o “
F¥: GAAGTTGCTCTGGAGTTGGGTC U iR} ﬁ B AR AR EMEER AN S (B
MEK Fif: CGTCAATGAGCCTCCTCCAAA 162 BH) KEME, HhRUS QAN EESE, sy
TFiif: AAGTCTACCTCCTCGGCATCAG HIH—fufE=1, HAH W EBE.
ERKI  Fiif: GCCGCGCTACACTAATCTCT 784 1.8 %itaix
Ff: GTCAGCGTTTGGGAACAACC _ s o
DY ‘ 4. A Gy
ERK2  Fiif: AATTGGTCAGGACAAGGGCT 105 ‘ R SPSS 26. O RAFHATLE 30T ABFTI
Fif: GAGTGGGTAAGCTGAGACGG PR GIES M, B2 (xs) R
GAPDH  Liif: ACAGCAACAGGGTGGTGGAC 252 AN, PHYLIA]EGER I ST FEAR K s 241 L
iiF: TITGAGGGTGCAGCGAACTT BRI R T 2204, #5525 55 W 28 (6] P 7 Lh A

TE: RAF, POHNHLTAE ARG MEK, 2230500 s i ;
ERKI, ANMISME 788G 1; ERK2,
GAPDH, HiMiie-3-whm it (i .
1.7.5 B K428 RAF &
p-ERK/ERK Y A& >R FH Western Blot 2 Kl ,
40 mg FZ R ZH 2RI | LA
EHEEWE, Bk

& 7K F & p-MEK/MEK

PEEUEF, BCA M

A1 1AM 5 U8 O 2

K2y

J

, EIREA, A RAF

K HTLSD K %6, 5 22 A8 55 W >k ] Tamhane's T° 46
5. LAP<0.05 h2ESHAGIERE X

2 R

B KRR LATY & s

KR, 2 HA KRB RA LR e, 454
T, AU AR AR AR A B R A U

2.1

* 100

‘ 200)m
7 .
» i
o el
% 200
. oo | o e
kil AL HIrEwig e
’ \ ’
’ \ ’
/’ 200um. - ¢ /,
4 ¥ _—
s ;
: _ 160u_r;n _ ~To0Rm 00um
FILIREE Ty 4 RAF I 21 i 305 77 +R AR ) 411
TE: BIPRESGE R R e, AR R g, B EN kIR R AT
Hrmy k.
1 AARFERALGUES HE (HEQ )
Figure 1  Comparison of skin tissue morphology of rats in each group (HE staining)
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AR R RIR N, A, (P<<0.05); HutiR% 7 +RAF B4 L, &
i sy . BT HERR A . RAF 4|22 A JrH R . B iR 55 7 4 M RAF #4641 K KR
TR 28 77 + R AT 8 8l 20 I RSz Ik 2HL 20 1 40 e K IR T A A X200 BED S (P<<0.05). 541
RS S IS I S e o i AR 55 U A KRR KRR LY 1A DAL IE L IE 2.

=

R IR L R R SRk 2.3 B KK&FNE, MPO, TNF-a, VCAM-1

B SRR

22 %éﬂkfﬁ_ﬂiﬁkéﬂéﬂlgA]Jrﬁﬁi"\‘fﬁ'%tbii 2%35‘—\‘, géﬁgﬂtti&\, E“Qﬂ?ﬂjﬁﬁlﬂl?jﬁsNE\
SR, s AL BBk B 4141 MPO. TNF-a & VCAM-1 & H# T (P<0.05); 5

TgA AT DG AT (P<<0.05); SR A,
25T WA K U R Tg A FH 5 51 5o o Uk 55

xR2

Table 2 Comparison of the relative IgA immunofluorescence

intensity in skin tissues of rats among different groups (¥+s)

LR B RRZ 2L g A AR 0 B b

BORIZH WA, & TP R ELUMTE NE. MPO, TNF-a

K VCAM-1 & HFEE (P<<0.05); Stimil %)y

RAF B I, B HRm A . miR ﬁéﬁ

K RAFANHIZLR RIS NE, MPO, TNF-a 5 VCAM-1
K (P<0.05).

2.4 A2 KR EIKLLE RAF, MEK. ERK mRNA

241 3] UK MR35 3 .
24 3 1. 00+0. 11 RIA AR
gl 3 2. 5340. 20" R4, HEAHE, BEAZH KRR S
S5 H AR 3 1.47+0. 12" ¢ RAF. MEK. ERKI. ERK2 mRNA EFikF 5 (P<
RS ’ 00117 0.05); 'FHURALHEE, S5 TR 41K RO
AF 12 2540, 06" © .

RfF‘“ﬂﬂ " > 12920.00 HAIMEK mRNA FRIKFEAL, wilil 2577 240 & RAF
BR80T +RAF i sh 40 3 1. 89+0. 16" 10860 41 S B Bk 4 4 RAF. MEK . ERKI. ERK2
He TgA, GREEREEH A il 2 H - R R
a) A FUALEE, P<0.05; b) HHIRZALLEE, P<0.05; mRNA ZERREAL, BB 55 +RAF 8 21K R

¢) Sl &7 +RAF LS4 He#, P<<0. 05,

IgA

CD34

DAPI

Merge

Tk

ik 4H 41 RAF . MEK mRNA ik &L (P<<0.05);

Z=H skl I H R BB 2T RAFHIHI4 BB 207 +RAFEI 4
IgA, IEEKEHA; CD34, HAMMAEPIE 34, HTFRICME N0 ; DAPL, 47,6- " JkIL-2-285Em[we, FF

FRICHNMIA ; Merge A TgA . CD34 FIDAPIAIE,

B2 KBRS 1A YURZEEE (x400)

Figure 2 Fluorescence map of IgA deposition in skin tissue of rats in each group (x400)



- 2480 - P E A E 20254 12 4 66 B

23 # Journal of Traditional Chinese Medicine ,2025, Vol. 66, No. 23

3 KHAKRIMGENE, MPO. TNF-a. VCAM-1 78 L%

Table 3 Comparison of serum levels of NE, MPO, TNF-a, and VCAM-1 in rats among different groups (x+s)
2851 TR NE/ng-ml™ MPO/U-L"! TNF-a/ng-ml”™" VCAM-1/ng-ml”™"
25 4 6 67. 69+5. 27 409. 63+53. 36 155. 44+17. 22 86. 76+7. 46
i SV 6 98. 55+11. 34" 882. 13+138. 77 236. 68+20. 44" 146. 33+11. 07
507 HRERR AT A 6 70. 016, 33" 470. 56+33. 54" 175. 05+10. 14" 101. 78+7. 02
HMLIE 5 4 6 70. 80+6. 75" 412.87+75. 22" ¢ 164. 60+20. 18" ' 95.01x6. 02"
RAF #1041 6 70. 41+2. 58" 408. 33+69. 52" ¢ 162.95+7. 68" 92.72+5. 69"
IME 28757 +RAF #sh 41 6 81.48+5. 09" 624. 81+36. 04" 199. 92+22. 66" 123. 37+10. 92

e NE, R gnpasitk & A ; MPO, B L ; TNF-o, MREIAIEN T o; VCAM-1,
a) a4, P<0.05; b) 'jff;-w”éﬂtt?‘ P<0.05; ¢) SR 407 +RAF BEh4H LL#, P<0.05,

F4 FUKRBEIKRHL RAF, MEK, ERK mRNA AR ik LU
Table 5 Comparison of RAF, MEK, and ERK mRNA expression levels in skin tissues of rats among different groups ~ (x+s)

A AR ER B2 1.

ZH 51 SR RAF MEK ERKI ERK2
THA 3 1. 00+0. 46 1. 000. 41 1. 00+0. 06 1. 00+0. 14
PRI 3 5.86+2. 17" 5.41+0. 57 1. 82+0. 41¢ 1. 66+0. 21"
7 H RN 3 3.99+2. 07 3. 97+0. 40" 1.47+0. 28 1.53+0.23
DR 4R 4] 3 2.20+1.51" 1. 85+0. 30" © 1.3220. 18" 1. 21+0. 06"
RAF 11l 21 3 1. 70+0. 43" 1. 85+0. 90" 1.22+0. 10" 1. 15+0. 15"
UL T +RAF 4 sh 4 3 2. 64+0. 56" 3.45+0. 83" 1.47+0.27 1.42+0. 03

e RAF, PREINEELT 4E ARIAEE ; MEK, 2228050 E MMM ; ERKI, ANEAME S I4ME 1; ERK2, 4NMEAME S8 2.

a) G254, P<0.05; b) SEEEI A, P<0.05; c) SEMIEBLIT+RAFIMEA LE:, P<0.05,

SRR A, MRS . RAF
074 40 K vt il 3B 25 0 +RAF 8 3l 20 K B ik 4 41
RAF 2 K7 & p-MEK/MEK\ p-ERK/ERK {1 [

SR 2805 +RAF BEh A th i, i il 58 07 41 Je
RAF #1il 20 K B Rz ik 40 40 MEK mRNA 3 3k [ {1
(P<0.05).
2.5 &1 K R AL RAF & @ K F & p-MEK/
MEK. p-ERK/ERK JbA8 45

F5R, SO, AL KRR k42
RAF % 17KV & p-MEK/MEK . p-ERK/ERK {8 TF

x5 HHEKBUILIRAL RAF B H KK p-MEK/MEK |
p-ERK/ERK F{H M4
Table 5 Comparison of the protein expression levels of RAF,
p-MEK/MEK, and p-ERK/ERK in skin tissues among rat groups

(x+s)
2 R RAF p-MEK /MEK  p-ERK/ERK
=E 3 1.00£0.17 1.00+0.07 1. 00+0. 14
TEHIZH 3 1.99£0.21Y 1.64+0.04  2.53£0.23"
BHHERIAE 3 1.88+0.24 1.57+0.04 2.340. 28
UrNIRIES Sy 3 1.03£0.17” 1.030.07" © 1.070. 13"
RAF i 20 3 1.02+0. 17" 1.02+0.07" < 1.05%0. 15"
HUMR 207 + 3 1.23+0.16" 1.260.04"  1.3620.17"
RAF #3h2H

e RAF, Ptk v 28 4 PO i ;. p-MEK, BRIk 22245
TR (AT, MEK, 22450508 FIEE; p-ERK, BiFfbani
HME ST ; ERK, 4HAME S0 i

a) HEHALE, P<0.05; b) SEIEIA LR, P<0.05;
o) SUMiEE07 +RAF sh 4 A, P<0.05,

5 (P<0.05);

£ (P<<0.05);

5k £ 7 +RAF B sh 4 &,

Tt IR 56 7 20 S RAF 410 i) 20 K BBz Jik 20 21 p-MEK/
MEK HABEREMR (P<<0.05). 40K B 414 RAF/
MEK/ERK 38 A ¢ 85 FH HL ik T LI 3.

RAF

l;--—- —I 73 kDa

P-MEK |—-.— --| 45 kDa

MEK

|------| 45kDa

P-ERK1/2 |—. — — — — ‘I 42/44 kDa

ERK1/2 |- - ——| 42/44 kDa

GADPH |-—————| 37 kDa

A

B C D E F

e RAF, Pes sl 2 AR E ; p-MEK, BRIk 22 2576
ﬂc%éﬁ%ﬁﬁ& MEK,

fasME >

R T 1/2;

22 Z4 TR0 b 2R 1 T pERK1/2 R A4l
ERK1/2, 4NfESME S8 1580 1/2; GAPDH,

H(ﬂ]%%-@k%ﬂﬁg&m; A, ZSHHY; B, *%ﬁ!?ﬂ; C, BHHwmR

H4; D, B

WAL

BEFH; B, RAFMHIA; F, HULIE )7 +RAF

B3 &2 IR 20 2 RAF/MEK/ERK 3 B 4H ¢ 55 1
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Figure 3  Electrophoresis of RAF/MEK/ERK pathway-associated

protein expression in skin tissues of rats from different groups
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%97 ) on RAF/MEK/ERK Pathway in Skin Tissue and Serum
NETSs Biomarkers in Henoch-Schonlein Purpura Model Rats with Blood Heat Syndrome
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ABSTRACT Objective To investigate the potential mechanism of Liangxue Tuizi Formula (5113B475, LXTZF) in
treating Henoch-Schénlein Purpura (HSP) by examining its regulatory effect on neutrophil extracellular trap (NETs)
dysregulation via the rapidly accelerated fibrosarcoma kinase (RAF )/mitogen-activated protein kinase (MEK)/extra-
cellular signal-regulated kinase (ERK) signaling pathway. Methods Seventy Wistar rats were randomly allocated in-
to a blank control group (n=14) and a modeling group (n=56). Rats in the modelling group underwent an eight-week
modelling period to establish HSP rat models with blood-heat syndrome via modified ovalbumin (OVA) induction
method combined with oral administration of heat-property Chinese herbal medicine. Fifty successfully modeled
rats were subsequently randomly divided into five groups (n=10 per group) , model group, compound glycyrrhizin
group, LXTZF group, RAF inhibitor group, and LXTZF + RAF agonist group. Additionally, 10 rats were selected
from the original blank control group for the final experiment. From the 11th week of modelling, rats in the blank
control group and the model group received 1 ml/(100 g+d) ultrapure water via oral administration, in addition to
0.5 ml/(kg+d) 0.9% sodium chloride solution via intraperitoneal injection. The LXTZF group and the compound
glycyrrhizin group received 7.5 g/(kg+d) LXTZF granule suspension via gavage, 13.5 mg/(kg*d) compound glycyr-
rhizin suspension via gavage, respectively. The RAF inhibitor group received 1 mg/(kg+d) GW5074 suspension

via intraperitoneal injection and ultrapure water via oral administration ; the LXTZF + RAF agonist group received
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7.5 g/(kg+d) LXTZF granule suspension via gavage and 1 mg/(kg-d) paclitaxel suspension via intraperitoneal injec-
tion. All administrations were performed once daily for 4 weeks. After intervention, skin tissue histopathology was
examined by hematoxylin and eosin (H&E) staining, immunoglobulin A (IgA) deposition was assessed via immuno-
fluorescence, serum levels of neutrophil elastase (NE), tumor necrosis factor-a (TNF-a), and vascular cell adhesion
molecule-1 (VCAM-1) were measured using enzyme-linked immunosorbent assay (ELISA), serum myeloperoxidase
(MPO) level was determined by a colorimetric assay; the mRNA expression levels of RAF, MEK, and ERK in skin
tissue were detected by real-time quantitative polymerase chain reaction (RT-qPCR) ; and the protein expression of
RAF, MEK, ERK, as well as phosphorylated MEK (p-MEK) and phosphorylated ERK (p-ERK), were analyzed by
Western Blot. Results Skin tissue in the blank control group rats remained normal, whereas the model group exhibited
neutrophil infiltration and haemorrhage with red blood cell rupture. In all drug intervention groups, neutrophil infiltra-
tion and haemorrhagic exudation reduced markedly, with LXTZF group demonstrating the most pronounced improve-
ment. Compared with the blank control group, rats in the model group exhibited enhanced IgA fluorescence intensity
in skin tissue, elevated serum levels of NE, MPO, TNF-a and VCAM-1, increased mRNA expression of RAF,
MEK, ERKI and ERK2, as well as heightened RAF protein levels and p-MEK/MEK and p-ERK/ERK ratios (P <<
0.05). Compared with the model group, the drug intervention groups exhibited reduced IgA fluorescence intensity in
skin tissue, along with decreased serum levels of NE, MPO, TNF-a, and VCAM-1 (P<<0.05). In LXTZF group and
RAF inhibition groups, reduced mRNA expression of RAF, MEK, ERK1, and ERK2 was observed in rat skin tissue,
alongside decreased RAF protein levels and reduced p-MEK/MEK and p-ERK/ERK ratios (P<<0.05). Compared
with LXTZF + RAF agonist group, the compound glycyrrhizin group, LXTZF group, and RAF inhibitior group exhibited
reduced IgA fluorescence intensity in skin tissue, decreased serum NE, MPO, TNF-a, and VCAM-1 levels, and
decreased MEK mRNA expression and p-MEK/MEK ratio (P<<0.05). Conclusion The potential mechanism by
which LXTZF treats Henoch-Schonlein purpura with blood heat syndrome may involve blocking the RAF/MEK/ERK
signaling pathway in skin tissue, and suppressing excessive formation of NETs, thereby reducing IgA deposition in
dermal microvessels and attenuating systemic inflammatory responses.
Keywords Henoch-Schionlein purpura; blood heat syndrome; immunoglobulin A; neutrophil extracellular traps;
rapidly accelerated fibrosarcoma kinase; mitogen-activated protein kinase; extracellular signal-regulated kinase;
Liangxue Tuizi Formula (iR 475 )
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