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[ Abstract | Objective: To observe the expressions of tight junction proteins ( claduin-1, claudin-7

occludin) of psoriasis-like lesions in mice, and clarify the effect of Yangxue Jiedu decoction on the epidermal
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barrier of psoriasis, so as to provide scientific basis for the treatment of psoriasis with Yangxue Jiedu decoction.
Method : C57BL/6] mice were randomly divided into control group, model group, methotrexate group and Yangxue
Jiedu decoction. Methotrexate solution and water decoction of Yangxue Jiedu decoction were prepared, and the
mice were given imiquimot to induce psoriasis-skin lesions after the hair was shaved. Daily photos were taken to
record the forms of skin lesions and psoriasis area and severity index (PASI) scores. Water and oil test pens were
used to detect skin moisture content. The pathological changes were observed by htoxylin eosin (HE) staining, and
the epidermal thickness was measured. Ki67 was detected by immunofluorescence. Immunohistochemistry was used
to detect the expressions of loricrin, CD3 " T lymphocyte infiltration and claduin-1, claudin-7, occludin. In
addition, the expressions of claudin-7 and occludin in skin lesions were detected by Western blot. Meanwhile,
interleukin-17 (IL-17) (1 mg - L") was used to simulate the microenvironment of psoriasis skin lesions, and
the intervention was conducted by making Yangxue component, Jiedu component and Yangxue Jiedu dry powder.
The toxicity of the drug on Hacat cells was detected by cell counting kit-8 ( CCK-8) method. The effect of the
drugs on the expressions of claudin-1, claudin-7, occludin in Hacat was detected by immunofluorescence assay.
Result: Yangxue Jiedu decoction could significantly reduce the psoriasis skin lesions in mice, and reduce the PASI
score and skin thickness (P <0.01). Compared with the model group, the skin moisture content in the lesion was
increased (P <0.01). Abnormal expressions of ki67 and loricrin in epidermis and infiltration of CD3 " T cells were
reduced (P <0.01). In addition, the expressions of claudin-1, claudin-7, occludin proteins (P <0.05), and
the integrity of the tight junction structure were increased. In vitro studies, compared with the model group, the
expressions of claudin-1, claudin-7, and occludin in the Yangxue Jiedu group and Yangxue group were increased
(P <0.05). Compared with the model group, there was no statistically significant difference in protein expression
in the Jiedu group. Conclusion: By regulating the expressions of tight junction proteins between keratinocytes,
Yangxue Jiedu decoction can inhibit the abnormal proliferation and differentiation, and further restore the broken
epidermal barrier. Yangxue Jiedu decoction plays a role in regulating tight junction mainly through Yangxue
component.

[ Key words ] Yangxue Jiedu decoction; psoriasis; imiquimod; tight junction; epidermal barrier;

Hacat cell

HE S LI BE B S RO EECRM A B
PPEVEST bR T T 20 5 A 7E S by A
0, 3R B 3 5 B L B IR S 5 R O B A R
WIS . BRI R, 48 i A8 B2 Tk 28 B K 23R
SR A K R 3B R A2 A, H
CODEE RN T I U S 2 Wl i 2 (o
(PAST) P43 536 97 15 W 1 B AIG, Hop DAt I e o
A W3R B E 37 B B 48 52 R i PR R T B9 R BT
Brz—"" B B (TY) A N 2 5 B W 1
TP 21, WOIE S A 4 S8 B A T A A
Riko TIHSH A5 EK 7 1 5 2Kk T A i
{1 S S B Al , S P AR T Y S AR IR, AT 6 B
Bk J58 B0 JRS 95 i T (R v 2 R
(18 9815V T DA T

ML A8 AT 51 P8 g 1 s A 1) T B, 222 X
AN A2 R R T L AR, < T 9 D o A s i X
T Ao KN BBRLL, BEE D, TP, A

VOREEE, BEA D TR MR R E R IE AN, AR
e B A2 B T b st v R B B 2 IR BHIE A 22 R B B
IR B G TT PEAT T R AR 9, T L3R T 4R JE 9 1l
PRUE I AL T e ——FR M AR 75 7 o I IR BT 5% & B4R
& 97 I M I RB 3 6 3% I A 45 7 VR T IS P 4 R
HEZH 8 J&l A %% 67.09% , PAST 343 4 F 22 it %1l
1R FERIR BT I B . A RS LB F 3F 1M
figt 25 7 T OBk /L RS e R 2 ek BT H A
HLHI AR BT . ARBFIEAE LA LRl 1, AT 3T 3%
5t A FH 1 200 e [ o8 2 - 5 % % B2 D e ATl o A
PIAMIF ST, ) BH 3% I 25 7 YA 97 B8 T e L E 1 A
FABL , o 37 108 35 5 16 7 68 T 0 1 I PR 7 A 4 it
)R

1 &

1.1 Zh¥ e 4nfe CSTBL/6J I PE /N B, 1K i &
20 ~22 g, Byt A BB AR W) BE R 0 A BR 4 W) 4R
HE, B ¥ A 48 IF B SCXK ( 50) 2014-0004 , /i 35 F

- 63 -



55 26 555 3 W FESEAFFEHRE Vol. 26 ,No. 3
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

Jea 7 B W 5E BT SPF 9K B ¥ e 57 (E), fE R
(25 °C) HIR (75% ) , koK i BEARBR . 7k A 1k A
£ R IE B4 i Mk (Hacat 40 8 R 00 H o [H BE 22 Rl 2
BEUr A4 .G ) o SCE T S Y L © A5 B AL m
RNV TR s 7 I L < e i | N (o =
}7 2018100202,

1.2 259 550 wkwds SR 2LE (Ui B Rk 2500
AIRTTAEA A, 5 16110239 ) 5 H W v f (| i
R 2y | A R FlL it 036160702 ) 5 57 Il fif 2 7
(Y15 g, B 15 ¢, PFZ 15 g, X MLk 15 g, %
410 g, X% 15 g, L% 30 g, LM —KifE 9 g, K
ey 15 g, HAEIE & 5 30 g, & R 10 g, I % 2
10 ) s FRIMZHSr (2HIH 15 g, A 15 g, FF2: 15 ¢,
XML 15 g, 4 10 g, RAEM 15 g, AR 10 g, [P
210 ) s dEH N (X2 15 g, L% 30 g, LI —
FAEY g, FAAERE & 7L 30 g) 5 I UL 2 7 4% LA
(60 kg) 5 AR A 5 2y ] 5 50 e ) 31 53/ B
i, P G — AR E R R A R b b BE B B
2l B BRI B R, R VR L 948 gL', FF
20 53 A B 2H 53 S A B D7 W5 T by I8 25 1 1 1
il &, 256 KRR s A 1 H b T b R A S T
i) 390 2 B U B A8 2 U AT A o A L A R PR
Wk 7 £-8 (CCK-8, H 4 Dojindo 23 7], it 5
NM658) 5 [ 4l ifs /> 2£-17A (IL-17A, 2% [# Peprotech
s, A5 120639281612 ) 5 i 48 4k 1) 1l £ A W,
DAB W W, 5t 7 ) (th A2 S A W HOR A R
o FE, #t B 4 W Sk KI183316B, KI87721A,
K186616]) ; MEM %% 3 | i 4= 1L 1% , ki67 it Rl £
SEREDUR, CD3 bt BB SE b i, R S A
(loricrin) fadi B 2 5 B HT 44 , 7K ] 2 11 ( claudin ) -1
Rt B2 BEBUIA, claudin-7 %4t B 2 50 B 4 14
(18 B Abcam A W, #it 5 4 H] K 1967783,
4203182K, GR3196370, GR3254868 , GR3213869-2,
GR3196024-1,GR3257288-2) ; [41 4 & 1 (occludin) |
B-WL3l 2 [ (B-actin) St B £ oo P& P K (£ H
Proteintech 2% &l , 1t 543 51| 7 00050249 ,00054323 ) ;
4T HR 488 2Ot —Hi (b B FA AL it 5 #
1712) ;BCA £ 1@ i & (£ E Thermo A ], it
2 TL276913) .

1.3 {Y#F TP1020 A ZH 41 /K AL, EG1140H I 4
ML, AUTOSTAINERXL &I 75 A Z-F 40 (HE) 2k A
YA (8 E Leica /A W) ) ; IMAGER Z2 AU E # %¢
6 U M R 3 T &R G2 (B Zeiss 24 ) ; Axio
Imager A2 #Y 25 5] 0% “% B G B (72 R /RE A A

- 64 -

A)) ;MCo-15AC B — S Ak i 55 3748 , MultiSkan3 ! i
R4 ( Z£[E Thermo Scientific 2> &) ) ; XDS-2B 7 5] &
O (T RO L A S A RS T ) 5 20 M R A, B
Fei (£ Corning 24 ) .
2 Ak
2.1 SheH KRR RN ZY H K SR AR U 0 R
B A5 20 SRR T 08 2 2 24 W ) i B 2 R A T
92U 48 SR E R R R . SR CSTBL/
R N = O - e - s A i A -
(80 mg-kg '), I M EBLA2 em x2 em K/, BEHL
GroREs L AR A MENS A SR LR T A A
FEHIER . BRAs FH AN, KA 3 /AN T E
54K 5% kv B FL 62,5 mg, 23 4/ U
53 0 TR 4 A L bbk o 3o A [ I 9 5 4 24, I
LT A (1 mg-kg ™' ,9% A4 B KR )
FOM OO T RO M 7 ok B A
(38.96 g-kg '), 2% (1L FIBE B 20 T A AR K, 5 K
1%, 80.2 mL, W42t 6 d, T4 7 KIUH .
PRAI 52 ] Hacat 40 0 2 R 25 B 4P 04 b &
LSRN T AR, VUK R A5 IS, T R 245 4 ik
Flo BB 1 mg- L7 IL-17 BT S, ik
oy Ry as AL RN, SR 4340 (0.25 g+ L"),
fEEE 4l 4r A (0.125 g« L71), 3% I fig 8 5 4l
(0.5 g-L_l ) o
2.2 RS AR KOk
2.2.1 /DAL B RE K R B R B R TESY A
HLIC 43 R A58 A, I 0 4 618 s K 453 T LR
T AR VS I ZLBE 3 N RN 4 4
A3 RN B FAY , PAST AP 43R 0 43 (T6) : T
TELLBEREIE ] WL 5 16 k51 4 (R
WA B AR b A W AR R S o R
s T IE 4 B R T R R AL (052 4y (&) K%
B AR T 58 A2 3R 58 A B A B, i T B Ol Lo
S e, BB T 2 O B B BB 4 53 A (E
J ) < JLT- A Bz 0 26 T A 5 S L 0 R 2 L
BB B A B TR0 54 4y (MR L) - B e 431
X 45 20 /1N B 45 3T 43 HOT- 347 F LA s 1] Ao 46 408 s 22
AL B4 2N RO 1 10 3 28 A8 A % 00
2.2.2  JNEURZ IR FE B K S B A 0 A
AT T RIS RLEHUT , X4 4 /N B 35 1 35 b
PEAT e B R > St A I . 45 /N BRI A 7 o AT
R, 4 FU/IN RS I 3 R BOE 80, DALER 4% 4/
BRLAA 52 K R A L
2.2.3 SRR E-PHL0 (HE) e o 52/ B 15 241 41



526 B4 3 M)
2020 4£2 A

HEIXEFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26 ,No. 3
Feb. ,2020

AU NERALFE S, 5 W AL B R, H
10% HEJEAT [ % , K G 31 D) R J HE Ze A,
AARAE 4 5K G 8 U] 5 WL 4% 2H 4 Bl A AR JRAE
20 A5 K 40 {5 T A RR, XF 40 55 T R R
ZEN KR53 M 2R Ge il i 3 K B
2.2.4 /R B0 2 K AN M 3G BE (ki6T ) R4 Ak
(loricrin) 43 5l SR I f 92 9 O 125 A 98 4 A V5 A
/N FRH Ft ki67 1 lorierin AR MR8 . A WD A
28 S K BT IEAE S5 o S Ak W I B PR R 2 I A
10 min, 1112 15 T/ 37 C#F 30 min 5, ki67
(1:400) ,loricrin(1:200) —$i i I F ; ki67 J 488
PRIt 6 —Pr(1:800)37 CHER 1 h J5, & DAPI
fhy 3t 300 3 R s lorierin ] 35 470 f 49 5 1 B 0 952 Bk 2R
F G(IgG) Hufk 37 CHHF | h R o B
RS A R IBNE .
2.2.5 A HALER I /N BB R CD3 T 40 iR
SO0 KL BRIA) 2.2.4 T, —Hidk B 1150,
WAEE N WSS A b CD3 T 41 g (= I A O
2.2.6 ALK N BB EFIEEEAER
claudin-1, claudin-7 , occludin By 5 R AL H
¥k K I/ BLEE P B claudin-1, claudin-7,
occludin [} IKEN o KD R [F] 2. 2. 4 1, —Hi ik
FEX R 1:200, W i B T UL 5% 4% 20 B 1 A SR
KA
2.2.7 FEHRPEENT 1 (Western blot) £ /) B 2
PR I E H claudin-7, occludin /) £ 15
A V2 12 B Jik 4 20 2 11, BCA 350 & kA7 0 i,
s A% loading buffer 5 i 28 ¥ J5 , 28 Hy Uk PR i
5 ,5% WRR WA S B 1 h 5, B R R 2 1L AL R
22 wh W ( PBST) i B¢ — ¥t claudin-7 (1 : 100),
occludin(1:1 000) ,4 C K3 %, — Pt PBST ;i Bt
(121 77) = RFEIREOCHE L hE, H RS IR
A Tmage J X 257 #E 47 K BEAB 5387 o
2.2.8 CCK-8 1K I 4% ZH W T3 X Hacat 20 Jid it
M Hacat 48 1 5 /fLEEFN T 96 fLAR, I BE 24 h
JEUEZ M, ULER 24 h J5, A& W E 259, + 1
6 hji, Pe 2254, A 10% CCK-8 A5 , 75 2 h
J5 AR A 450 nm i 4K I 0 O B2 AL B H] Graph
Pad Prism 6 X $ 48 17 73 #7 o
2.2.9 Y0 2 CKE I Hacat 40 g claudin-1,
claudin-7 , occludin {335 Hacat 408 3 J7/FL3Fb
T 24 ALk, W EE 24 hJE R MG, OUIEK 24 hJE L BR
ARSI A K HLGY T 6 h J5, kL2
P, BRZE AL, BAUMA T mg- LT IL-17 F B

3hig, @@ @& HHE, e d K,
claudin-1 (1 : 50), claudin-7 (1 : 50 ), occludin
(1:100) ; —HiJH 488 #nic2¢ )t Pt (1:800)37 C
BEE 1 h 5, & DAPLE A5 E R, IEE SO0
U T WL 4% 2H 40 L ) A AR R L o

2.3 geitJiik SR Graph Pad Prism 6 73 Hr {4
PEAT B ZR 7 22 00 M, SE B s L & + 5 o AL L
BRI LSD A8, P <0.05 N ZEFA G E L.
3 R

3.1 SRR EE 7R HR S 5 A /N B R 400 3R B S i
FEEEVE I sE e 25 [ 2/ BOE 3R R Bkole i, o e
BEWETE B L, B 25 R TR R B AL 2H
Bt H 8 N, 5 25 A PO, R K 6 AR TR
ROWELLBE BB 1S 2 | IR I 5 R B R S
BT R R A 5 SRR A L, Y B 2 A B
e 6 I8 A s R R D SL B D R T ] B
e LA 5 J7 20 P A5 B S 0, B8 ) | £L B b, B iR
B8, PAST om0 B i, WK 1, 25 20/ B
TEHZGHHE 2 K B T 205 B8 (RIS R B 4%
N2 3 d e Lk 5 i 37 Ay B A 22
FEEFR A AT R R 2 S oy R SRR L
B, 7 LA B J7 20 ™ R W B AR, e O
e, WA G R AR e, DLET 1

A2 4B BERIZE ; C. WIS 21 5 D. FR AR 25 7 L (18 2 ~ 6 [l )
HaEA ki P <0.01; 5HR A Y P <0.05,” P<0.01; 55
EMER ALY P <0.05(% 1 ~7, /7 )

Bl 1 FRInfESETxREREE RN THRIER

Fig.1  Effect of Yangxue Jiedu decoction on psoriasis-like skin

lesions
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Table 1 Effect of Yangxue Jiedu decoction on skin moisture
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£ 51 Ft/g kg™ FK i %
251 - 33.67 +1.05
LAY - 17.20 +0. 52"
A e 0. 001 24.18 +0.62%
Bk =) 38.96 27.42 £0. 8334

3.3 FRILAE 7 HR IR AN B B B2 A A g
WU TEBIAZE 6 d 5, % AL MR R L L X 2 ~
302 O M . R LN B ik R
Je 2 R S K TR 0 L 6 O 5 A
K SR A, 0 2 0 388 B 20 M, 9 2 A
JEE R AW A 5 08 2 , 2 (0GR o B B B
SRR L LR, 54 25 41 3 0 L E S R B A L £
AR 2 4 B 50 0 o L 200 9 s A S T
WD, 57 1AL IR R 4 R R (P <
0. 01) ; 52T H e, 22 S 0 2000 9 1 75 7 41
L B A (P < 0.01) 3 1L A 75 Jy 41 ol 1
HUWEMHAML T 2R, WE2,% 2,

2 FMBEFHIRERERIRFEFTUAIRME(HE, x200)
Fig.2 Effect of Yangxue Jiedu decoction on pathological changes of

psoriasis-like skin lesions( HE, x 200)
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Fig.3 Effect of Yangxue Jiedu decoction on expression of ki67 and loricrin in psoriasis-like skin lesions
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Fig. 4 Effect of Yangxue Jiedu decoction on CD3 expression in

psoriasis-like skin lesions( IHC, x200)
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RIKER W FREME(P <0.01) ; SR AL, H &
WERS2H 19 claudin-7 , occludin BFREEH T (P <
0.05) ; SHIARLZ L AL, 77 il 35 7 41 1% claudn-7 Al
occludin B i J} %5 (P <0.05,P <0.01) , ¥E occludin
IR b, % LA 25 5 2 = e 2 T i
BrgitzR. WK 6,% 6,

3.7 RS> EE A Oy 57 LR EE T X Hacat 41
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Has A i B Y 3 R AR R IR Y B R AR
(P<0.01); 5HRIZH WAL, i dE 4 o0 2HAE 3 PR
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claudin-7

occludin

A
Bl 5 3MmfEsHxRERHEEIR caudin-1,claudin-7 , occludin 3% i 805 ( f s 414k, x200)

Fig.5 Effect of Yangxue Jiedu decoction on expression of claudin-1, claudin-7, occludin in psoriasis-like skin lesions( [HC, x 200 )

RS FIIBEEFRBHEREIR claudin-1, claudin-7 , occludin FEHFM (3 £5,n=3)

Table 5 Effect of Yangxue Jiedu decoction on expression of claudin-1, claudin-7, occludin in psoriasis-like skin lesions(x +s,n =3)

21 51 Fl 4 /g kg ™! claudin-1 claudin-7 occludin
25 - 0.128 £0.014 0.257 +0. 008 0.239 +0.012
A - 0.049 0. 006" 0.165 £0. 003" 0. 154 £0.009"
B A g 0.001 0.078 +0.003% 0.203 =0. 007" 0. 187 £0.001%
I 1ML 75 7 38.96 0. 119 +0.007° 0.265 +0.025% 0. 224 +0.009%*
— . B CIH ) S5 M0 N R M 9 T R R i
e s TR A 1 R A0 M SR 0 A N ) R i R
claudin7 I o S R 221D k910 g e e 1o
S P R 45 A o MR W], 3 B 40 Ml 5 0 3
ractin [ ————— 1. .2 P ARG 2 S B0 B O
A B ¢ D

B 6 $RIEBmKE KR claudin-7,occludin T B &% B ik
Fig. 6 Electrobhoresis of expression of claudin-7, occludin in

psoriasis-like skin lesions

®6 FMMEEHIRBHE KR claudin-7, occludin 3 % i &
M (x£s,n=3)
Table 6 Effect of Yangxue Jiedu decoction on expression of

claudin-7, occludin in psoriasis-like skin lesions(x +s,n =3)

24 51 FE/g kg™ ! occludin/B-actin  claudin-7/B-actin
= H - 0.650 £0.013  0.466 +0.012
iR - 0.455 +0.015"  0.233 £0. 027"
F 4 i 4 0. 001 0.602 £0.01%  0.395 £0.041%
% I fige 25 7 38.96 0.637 +0.035% 0.386 +0. 035>

occludin FI claudins , & 525 13 18 40 J 21 5 AH 48 40 fy

() 5 S 2 A ELAE B B P s A W) B 25 4 T

5 DA 200 TR ) Bt 5 0 MR T B PN B B B 1 (20
. 68 -
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FMAS BEAS FMESH X Hacat RTFHEMIZIE (5 £5,n=6)

Fig.7 Effect of Yangxue, Jiedu and Yangxue Jiedu decoction on Hacat cell activity (x +s,n=6)
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claudin-7

occludin

A2 A4 B. BRI CL SR AL S 4 5 D. i 3 4170 4 5 B J% I A 3 07 4l
8

FIMAS RESHS . F IR ZH 3 Hacat R3IE claudin-1, claudin-7 , occludin {4 803 ( 55 5% 5%, x200)

Fig.8 Effect of Yangxue, Jiedu and Yangxue Jiedu decoction on expression of claudin-1,claudin-7 ,occludin in Hacat( IF, x200)

®7T FHAH . BEHS.FMHES A Hacat XX claudin-1,
claudin-7 ,occludin By &M (x +s,n =3)
Table 7 Effect of Yangxue,Jiedu and Yangxue Jiedu decoction on

expression of claudin-1,claudin-7,occludin in Hacat(x +s,n=3)

biilhs

26 53 JgL-! claudin-1 claudin-7 occludin
251 - 0.109 £0.009  0.152 £0.007  0.201 +0. 002
A - 0.062 +0.007" 0.081 £0.007" 0.129 +0.015"
FE I A 5 0.25  0.131 £0.003" 0.133 £0.003* 0.180 +0.011%
Ry 0.125  0.064 £0.004  0.078 £0.008  0.143 0. 008
FMERES 0.5 0.127 £0.006® 0. 148 £0.014% 0. 179 =0. 008>
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