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WE: B8 WRFTEMEFRER DR AR LA EF D A% A58 (CYP27B1 ,.CYP24A1) £k % 1,25(0H),D, . &
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Effect of Huangqi( Astragali Radix) on Expressions of Key Enzymes in Vitamin D System
and Peripheral IL —22 Levels in Psoriasis Like Skin Lesions Induced by Imiquimod in Mice

LI Meijuan' ,ZHAO Zexin' ,LI Hongxia' ,LUO Deping' ,YU Pingzi' , GUAN Liancheng' ,CHEN Yunzhi®, YANG Fan'
(1. The Second Affiliated Hospital of Guizhou University of Traditional Chinese Medicine , Guiyang 550002 , Guizhou , China;
2. Guizhou University of Traditional Chinese Medicine , Guiyang 550025 , Guizhou, China)

Abstract ; Objective To observe the effects of Huangqi( Astragali Radix) on the expressions of key enzymes in the vitamin D
system (CYP27B1,CYP24 A1) and the levels of 1,25(0OH),D; and IL - 22 in the skin lesions of a mouse psoriasis like model in-
duced by imiquimod. Method Successfully modeled mice were randomly divided into a model control group,a vitamin D group,a
methotrexate group and Huangqi( Astragali Radix) low,medium and high dose groups. A normal control group was also estab-
lished, and the continuous intervention was given for 3 weeks. The skin lesions were evaluated by psoriasis area and severity in-
dex(PAST). Hematoxylin — eosin stain( HE) staining was used to observe the pathological changes of mouse skin lesions. En-
zyme — linked immunosorbent assay ( ELISA) detected the levels of serum 1,25(OH),D, and IL —22 in mice. Real TimeqPCR
and immunohistochemistry methods were used to detect the mRNA and protein expressions of CYP27B1 and CYP24A1 in mouse
skin lesions,respectively. Result Compared with the normal control group,the model group showed significant changes in skin le-
sions, a significant increase in PASI score (P < 0. 05) , characteristic pathological changes in psoriasis, a significant decrease in
serum 1,25(OH),D, levels (P <0.05) ,a significant increase in IL —22 levels( P <0.05) ,a significant down — regulation of
CYP27B1 expression in skin lesions( P <0.05) ,and a significant up — regulation of CYP24 A1 expression( P <0.05). Compared
with the model control group,the PASI scores of the Huangqi ( Astragali Radix) medium and high dose groups, the vitamin D
group and methotrexate group, were significantly reduced (P < 0.05) , and the tissue pathology improved. The levels of 1,25
(OH), D, were significantly increased( P <0. 05) ,and the levels of IL. —22 were significantly reduced (P <0.05). The expres-
sion of CYP27BI in skin lesions was significantly up — regulated (P <0.05) ,and the expression of CYP24A1 was significantly
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down — regulated( P <0.05). Conclusion Huangqi( Astragali Radix) can improvelL — 22 levels in psoriasis mice,which may be

related to regulating the expression of key enzymes CYP27B1 and CYP24Al in the vitamin D system.
Keywords : Huangqi ( Astragali Radix) ;psoriasis; Vitamin D;CYP27B1;CYP24A1 ;1L - 22

B O 32 i T Astragalus membranaceus ( Fisch. ) Bge.
var. mongholicus (Bge. ) Hsiao B{ G RHMEY) T FE A. membra-
naceus ( Fisch. ) Bge. {4 AR, I8 B2, HA MR £ 45 T
AT AT, R Rz s g 25 B2 B S R,
FEAMY R SN A, RO NI e
RSFIE 2 £ R GAFTE) 2 B2 520 , v = R R ARHIG
PREHEHAHH 128 Tl B sk w2 Y o g
SR MERRS RS S R E B R ARG IR, R
BT DT RGBT o BB — b S A A T
B R O B S P AT MERNG , T 4 35 BN
Tz 1L -22 5H LR 5 . 50, WLk LE g
% D Bz RS TTREXTHRLJE i 10 4 A & AT AR AR R R T . 4
H: 28 D 2Z A4 (vitamin D receptor, VDR) 35 T T i 40 My , 4
AR D H5ZFRER TS5 A IR HR T e Bz 45 AR BT A i 43
b TR S 5 SR S8 i 15 7 A T TR M S % A i
KB, LGP W BB X 4 A R D R MIEEN . A
RS2 P BT AR B A Y, W4/ B4 ] I i 1L - 22
KRR AR D R4 K4k CYP27B CYP24A K11
Ao
1 #REAE
L1 25 sy

D 50 g, A 2020 4R ( A AR LA 245 ) 34 T
FEAG Y , SRR A A 2 . QAT R AR
K BE TR KPR SR G e BRI 25 5 A 25
1.0 ¢/mL, 259 R LA 08, G BRI, BT 4 CokFRh M.
Rl (LW EAFEESA ARAHA, EmH S
H31020644 ) ,5% W 5B FLE (V)1 B 250 IR SHEA W],
A S H20030128) |, B4k = (5 5 1E R /R il 258 BR A
A, it :1702201) .

1.2 4

6 JE Y MEYE balb/c /NE 21 H (ki 16 ~ 18 g, IgFRK I
MRV HARB IR FAHIES . SCXK(H])2014 - 0011,
1.3 3R Al

PR Y KV (1R 2555 L 315 : 71014544 ) 5 550K 3 ( Sig-
ma > A, #it5: H9627) ;1,25 - 2 54k 4: 2 D, (DHVD;)
ELISA i7 & (/R4 #it5 . CEA467Ge) ;1L — 22 ELISA &5
& IR Ik . EMC119.48) ;5% 5% ¢ it PCR 7] (AIDLAB,
HEE.271830AH) ; RT 371 (VAZYME it 5. R101 —01/02) 5 4,
PEH AR F & (novus , NBP2 —24449SS) ; CYP24A1 —$1( = J# |
21582 -1 - AP) ;CYP27B 1 —#i( Abcam, Ab206655) .

1.4 L&

BXS3 AL W) WA B (B AR 0T 8 W) ) 5 H PR R B R A
( HZ< ASONE,ICV -450) ; RM2016 #¢ %5 CY) A ML (15 [H Lei-
ca) ;4 B BhEFR Y ( Thermo scientific, Multiskan MK3 ) ; 2 %¢

Y& & PCR {L ( ABI, QuantStudio 6) ,

1.5 »#

1.5.1 sh4paER 4155 528 balb/c /NEGE MRS 1,
AN e XA B K, 20 3 em x 3 em TR, IE 6 RRZH
TIBE ISR H/N BB B X3, 1 R/ ds AR R 4 K
AT 5% WKV SR FLF 5 50 me/em® fY 55 B XY 20 %%
T HEAMWERIR, 1 R /d; 2k 2 . SR FRE S 42 1K
RUXFIRALT 0. 9% S Ao S, 4eAE R D 4 e 1L ==
30 ng/kg, B EAIG  H L R AL 0 ) HE RS K B AIR 2.4 4. 8
9.6 ¢ kg™ BN 1 k/d, B2 JH

1.5.2 R R EABH(PASD) 324 HHWEEC Rk
A5k, SRS AEHIIA MR AR PAST SE43 bR, IS BURZ 45 4k
LT B | 2% Bz B 1 D0 R AR BE 3 ATy TN /N BR T 3 Jz Jok f
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345, M EE 4 4 AR R VL3 AN TS SRR R PASE G043,
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YRR B2 2 W) SR UM , 4% 2 5 B B IR R A . TL&
2 A% 225 B [ o 1 B2 A AL 2, K VIR S T i B, &8
VIR % R s IRARE - et h MRS o # M HE
gt 5, 8 WA R EIL .

1.5.4 ELISA #a /) & f % 1,25(0H),D, IL =22 X-F I
I 551 T R B KB, ¥ 21 43 B8 IR AR 58 v 30 min Ji5,3000
r/min 4 C AR E5.0> 10 min, 73 BSCAE MY, - 80 C 47, B
ML , FLABOIMAE FaRE O RALPUAR T/ T Uik .
TR AR GBEIEE JE AL LW, B TR 450 nm
M- FL 62 (OD B , AR 4R OD B AN E AN bR A ik
38 3F Curve Expert ZC/FZ: il b5 o 1 465 45 [m1H 5 #2, ARA
OD {45 thAH R FL A AE S P8 bR ik B . 2 F244 BR ELISA 37
VLRI 1,25(OH) , D, [ IL - 22 7K

1.5.5 Real - Timeq PCR # i > & & #7 CYP27B1, CYP24Al
mRNA &% FIFIHE4E RNA RO &, 4% 22 HE P E 10 H
PRI RNA 3 2o 48 5t o6 35 A 1T RNA 4l B2 4 0, 45 2|
D280/D260 T 1.80 ~2.00, cDNA 4 il : i I cDNA & it
BN AR, A cDNA, Real - Time PCR "4 : #£ cD-
NA B IR A S A5 4 5 38 45 1k TAR 142 50
°C,2 min; A8 195 °C,10 min;3iB 2k :95 °C,30 s; 3EfH1.60 °C ,30
so PEFRUEL:40 A, SIFFINER 1, BIOHEMEE3 IR
FU, el i 2k, L 2 2 SO BT RE A B AR A E

1.5.6  Sizafeskibm b K &4 CYP27B1 . CYP24A1 & & &
B CHEE T BUNRE SR I 4% 2 R P IR
AL 4% 2 BB BEEE M RBAR, &5k -V R s, %
JE TP B BHWT IR AL | T A i —hoeE
B NEHR YU E i 0 5E TR B R SR Al
b4 M CYP27B1 CYP24 AL ZE [ 25K 16 0L , 4 FR3C 7] £ Ui B

x1 519750
SEA 2R MLy IRiElkZh 2]l G/ (bp)
CYP27BI 57~ CCTGACCCACTTCCTGTTCC -3 5~ CTGAGTGGAGTGCTGTCTGG -3 161
CYP24A1 5'~ CGGTGGAAACGACAGCAAAC -3° 5~ CTCGGCGTAAGCCTCATAGA - 37 190
B — actin 5~ TCAAGAAGGTGGTGAAGCAGG -3 5~ TCAAAGGTGGAGGAGTGGGT -3° 205
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PHEATHRAE . BT WA TR E L, KA IPP (Image Pro
Plus) AT 414 VDR 3R H RN, 70 Mr K EE R PR
et bR B AR .

L5.7 it Fod SAURMIE = FrifEE (x =) 2R, DL

WS AN B b R T R /N U B CYP27B1 mRNA 35
2 R (P<0.05), CYP24A1 mRNA ik B 2 Nl (P<
0.05), W4,

F4 EEHRIE /DR CYP2TBL

FH SPSS 26. 0 X HHEATGEiT40 4T, 4L1A] L 4R T R 2 2243 CYP24A1 mRNA SRk MR (x £5) Bfiy 208
Hr(One — way ANOV — A) | S0 84l A AF & IR 7 25 5% G n CYP27B1 CYP24Al
ﬁﬁﬂ‘,%ﬁﬁﬁf%u*ﬁgﬁﬁﬁﬁ?éﬂlﬂijjHﬁflﬁo L P<0.05 N2 TE & Xt B2 3 1.01 +0.10* 1.01 +0.16*
S G R R 2] 3 0.30 0. 04 3.20£0.25
2 #£#R 4ir % D 4 3 0.86+0.03" 1.73+0.22*
2.1 E/ANROEAR PP E A2 E 45 2 (PASD) iF 2 19 % F 4 2 3 0.79 £0.08* 1.95+0.16 "
ZER IR 5 IE O R ZH LU, A58 TR T IR A R 450 D 2R IS 41 BRI k4 3 0.37 £0.05 2.99 +0.21
BEEL G A L B KR B 12 R T EE, PASI P4 i P A 3 0.64+0.05" 2.52+0.15"
THRE (P <0.05) 5 55000 B2 L35, 45 A 2549 T B2 Bz 451k BOGHAINAL 3 0.7320.067 2.17+0.29"
ZUBETE AR AR, F L B 00658 B B AR R AR e+ SHUXARALAILL, P <0. 05,
P, Hoh e 2 D L RIS LRI B R Bl PASL 2.5 ATVN A CYP2TBI CYP24AL & & R 3k 9 %)
PE B EFFRIR(P <0.05) . WARTIXNA 1.3 2, ZEIR R 5O H X B B A, A TR X R 2 ) B d6
2 WCTEXTARE /N LR U™ EE AR B FE A (PASD) PEAF AYSEI (x £ 5) CYP27Bl AR ZBE T (P <0.05) ,CYP24A]l EEAXREE
415 n PAST 3143/ (43) F (P <0.05) ; SN BRZH LA, A 3R D 4 PP sl
e L 3 0.0020.00°" AR EF AN FULH CYP27B1 ZEH Rk B % LA
Hom B N 1283 +1.06 (P<0.05) ,CYP24Al FEHEKXTETIH(P<0.05), WIHTT
Y% DUl 3 4.85+0.41° XX 3 f7fi GOXNN AL 4 3% 5
FH e s 2] 3 4.89+0.76 " 5 B E /D B CYP27BI |
By R e 3 11.33 +0.65 CYP24A1 2 IR IR (& £ 5)
HEE PR AL 3 9.67+2.07"* 13 CYP27B1 CYP24 A1
B A A 3 5.71+0.89* (JC2 K EH) OCHEIREE)
Yo SRIEIN IR AL, P <0. 05, TEH X B 3 1.84+0.23" 377.29 £113.59
2.2 SP/NBOE AR BRI HEI 20 3 0.51£0.12 1265.79 +403.65
SRS R E AU AL N RO RS R ISt TR DAL 3 L7157 40871 2102407
RSB e ) SR AT S RO LR B A e RS 3 L3028t 67011993
G, FU AL S PE AN I, AT 3. 254 T T zigjﬂiz DTE00L T a0, 7
e fa At BE RN A AL AR 2B G DA B T B B B, B2 A éﬁégg%u;ﬂ ; 1:44;0:05* 474:56;33:10*
égﬂfﬁ’a&rlﬂ*lﬂﬁ)ﬁmﬁé, > Of A A AR ECAE LA X ST —
° 3 itig

2.3 X/NR A 1,25(0H),D; IL -22 K F By v

R R 5 IE R0 B LA, BRI B AL/ UM 1,25
(OH),D; /K-8 FEAL (P <0.05),IL - 22 /KF B E T+ &
(P<0.05) ; SAEAUNT RRZ b, 4E A=K D 4 P (I8 4 s
Ed mRE /N R Mg 1,25 (0H),Dy KT (P <
0.05) ,IL - 22 /K- ZFEMR (P <0.05) . W3 3,
F 3 EEXHUE R/ NRUILE 1,25(0H), Dy (1L -22 KR40 (2 = 5)

${j;pg/m14
20 51 n 1,25(0H),D, IL-22
IE O IR AL 3 315.01 +31.00* 53.05 £8.24 "
TR} HE 20 3 114.29 +14.95 224.31 +17.33
HeEE DY 3 253.21£19.63* 122.03 +12.75 *
FH 204 2] 3 229.29 +16.56 * 116.49 +15.32 "
AN R 3 124.68 +12.64 194.01 +18.61 *
A 3 179.79 +17.84 * 163.23 +17.67*
A 3 210.60 £21.26* 134.29 +13.58 *

T+ SRR IR L, P <0.05,
2.4 t/NE KR CYP27B1 .CYP24A1 mRNA %3 th &g
g R 5 IE R N IR AH bE g, 4 X A 2 N B R R
CYP27B1 mRNA ik B 2 TiE(P <0.05),CYP24A1 mRNA 3
R FJH(P<0.05) ; SRS IR iR, A £ D 4 P&

YR A A, IL - 23/ THL7 Je45 8 6 4 A 4 Ji8 v i)
ST B IL - 23 1L — 17 S0 1) A= 470 30 Sy 3 K By |
SR BT ARV R i R B 2 v 5, E A
FATRORA IR, D3R4 L B B B S BB LS
JER AR R Th22 1 Th7 [6)J@ F CD, T 44y
AR T S B0 RE , IL — 22 & Th22 % A= R R 710
IL - 22 A SO AN i AR (3R 8 S0 0 ") AR T g T - 23
55 ThL7 4725, LR ) TL - 23 ) A G408 o o 7
PRI RS G T, B 1L - 22 2 T W4 e i R
LT

CYP24A1 CYP27B1 33k T fz Ik 21 41 /11 JBOW 040 M, J& T
e D RGCHENE, i CYP24A1 LR 40 33410 24 - F2 4L
i (24 - OHase) X 1% PE4E24E 2 D 77 4= 22 3% &% ; i CYP27B1
H DR G A 1o — FARME (1o — OHase ) X JG A= 900 35 1 £ 48
R D PERASOY . HET 4R D R4 E DAY
JB Tl IR LB T i — 2R 25 2 — L RIE R, KB4y
R EAL TAMNAE A D 2R A, A D Gz 5M
JB o 2 2 B Z IRV REAE AR S ) M 4 A= % D B = 51
GeE PR T8 L AT B -5 40 8 0 4 A & R 5 BRLWIL o) 7 A6 TR A
B LB - catenin J& 2 543 4 i 19 7 AR 6 5 PR A A S

75



%43 % HoM R % h E FH F T Vol. 43 No.9
2025 %9 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Sep. 2025

KT, 4i4= 28 D X B~ catenin fY e 5% % P H A I 25 40 1 4
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HEARBATFIEE TR , B A4 T HE I AL
M54t % D Rgih L,

ARUWIFER, gaA 28 D IR0 Kb i) A B Ry
RENS B FEARAR JE 5 /N U B2t PASI $F43 (P <0.05) , JRTE %
B 202y T A AS )RR 1) B 1 O, 0 B 8 B T TR B s
IPRURYI, AEHEZR D RGO EAE R D BRI Rl )
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HErER D MRS A | R 7] A B (R o /0 B T
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