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Discussion on Effect of Zuoguiwan on Skin Development of Kidney-deficient Rats

Based on Autophagy

CAO Ji-gang, LIU Ying, SANG Hong-ling, ZHAO Min’
(Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract] Objective: To study the effect and mechanism of Zuoguiwan on the autophagy of cells in
the skin during the development of congenital kidney-deficient mice, and to explore the application value of
kidney tonifying and essence filling method in abnormal growth and development. Method: 36 rats with a 2: 1
ratio of male to female were paired, and the pregnant rats were stimulated by combined stress method to build a
model of congenital kidney-deficient rats. According to different treatment methods, the pregnant rats were
divided into the control group, the kidney-deficient group, and the Zuoguiwan low and high dose groups (2,
8 g-kg'). The control group was given normal saline without modeling. Kidney deficiency group was modeled
before intragastric administration of normal saline. Zuoguiwan small dose and high dose groups received

intragastric administration of Zuoguiwan suspension. 21 days after the birth of mice, the back skin was taken to
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observe the skin microstructure and morphology of the mice by HE staining and detect the thickness of dermis
and epidermis. The gene and protein expression levels of Wingless3a and B-catenin in the skin of neonatal rats
were measured by Western blot and Real-time fluorescence quantitative polymerase chain reaction (Real-time
PCR). Double immunofluorescence assay was used to detect the skin autophagy indicators Microtubule-
associated protein light chain 3 (LC3)and Sequestosome 1 (SQSTM1-p62). Result: In the control group, the
skin layers were clear and the structure was normal, in the kidney deficiency group, the collagen arrangement in
the dermis was loose, the skin composition in Zuoguiwan low and high dose groups was basically normal.
Compared with the control group, the epidermal layer of the kidney deficiency group was thickened and the
dermis was thinned (P<0.05). Compared with the kidney deficiency group, the thickness changes of epidermal
layer and dermis layer were significantly restored in Zuoguiwan low and high dose groups (P<0.05). Compared
with the control group, the expression of Wnt3a and B-catenin protein and gene in the kidney deficiency group
significantly decreased ( P<0.05). Compared with the kidney deficiency group, Wnt3a and B-catenin protein and
gene expression increased in Zuoguiwan low and high dose groups (P<0.05). At the same time,
immunofluorescence assay showed that compared with the control group, the expression of LC3 was up-
regulated and the expression of SQSTMI1-p62 was down-regulated in the kidney deficiency group, while
Zuoguiwan could reverse such abnormal expression (P<0.05). Conclusion: Zuoguiwan can down-regulate the
autophagy level of skin cells and improve the abnormal skin development of congenital renal deficiency by
increasing the expression of Wnt3a and B-catenin protein and gene in the skin of neonatal rats.
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B A 2 B e R AR IR Y 4R H AR R, R EURZ
Lo PEAL T He BR B [R) B I SR 114 S it 1 7 e
FEIREHTHE 2, e T B R A OOUEE AR il 2 i A
2 A 2 45 T B R A A5 A A B Al e S LR R
Az L A S e A TR e P B A R R R R

KT WY R I AEAT UM B Tk & B AR, 4 i A
¥E & 1 3a(Wnt3a)/B-i% ¥ & [ (B-catenin ) {5 7 i
K 25 L5 W AE ™, Wnt3a/B-catenin il % #4
T )5 BE A% B IR LC3 M 20, { SQSTM 1-p62 [ fift ik
A S AN A WM RIE . A0 A G

B IRAE S N AR B K B 98 25 B DR AP MUK N 3R 3%
B EORE  E  EEAEHY gE R — B 2R R R
Oy BLZ AR G BRI R B R AT B IR &
B RS, IFRE BRI AR Sy T B0 4, DL Bk A
TR B bk B B 5 AL () A A R TR SR L B
HE MR XL

1EH N R Bk 3% B 2 R B R 2 M SR BE R 0.5~
4 mm", IR AR B AE — BB R AT RO R R B
PORREE . [ W — A Al AT F AR R e I
AR AT LG, W R BR 22 4 A2 100 0 AN B A R iR
7R R SR 0T 4 e Tl R L e SRR — A
T R AR KRR OE R R AR B R E R
SER PRAIE R R R ¥ IR R A BT R . BIROY R B
Z AR5 H WO R D), e RS AL
BAEAR AT | JHR o | o I B e g M g TR A5, R T
P A WK TF RIR ST LR 1 AR 5 B TR s iF 5 v
B T SCRTIG OR B i AR . A Mg AR R g gD
PR T 5 00098 A DG 3 4% 4% 3 (LC3) FIBE | 1-
7 EZ 554 H p62(SQSTM1-p62) I Ff 75 14 % 11 M

. 2 .

S ) RGP AN E HORS 25 B8 1 4 5, TR A 4 R
FI & A Nk 2 7 e R R AT BRUBE A JIESE T A2
U U AT DA — i R b st AR R A L B A
ik J e B AR Uk S 56 3 R 5 S F 5T e VA AL TR
RUAF SRR R 08 52 M, DA o — 25 3R 2R 22 I AL AR B SEAS
2B AE TR

1 ##

1.1 Zh¥y i FHOMEME L 2: 189 3 H % SD K R 3t
36 L, SPF 4%, 1A Jii i (250+15) g, i1 b 45 9 i 45
il v Bt 525 B A M TIE 5 SCXK (%6 )2017-
0067 4L 1 B2 25 K rp B 25 52 8 vl SPF s
G 3t o R PR SR 1A R R AT SE 0 R RUR LR 3R, B
KB MARK OCR K& 120, 39 R E R
(2242)°C . A SC UG 3 2 4 Z W1 AL B 25 R 2B S0 e
Y Z S B

1.2 2% A, Mo S H oA
741020696, 77 b4t 5 150401, g T i1 b b £ 25 k2%
B B it ) 8 Ry ) i A8 96 74 il 25 IR AT BR A | . A
P ER 7K fif 24 U A& BT L R B2 Ol 800,200 g+ L



5527 250 8 il
20214F4 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 8
Apr. ,2021

1Y IR B IR T 4 °CH .
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(Real-time PCR){X ( 3£ [H ABI/A 7)) ; CPA Jl Hi, T K
(AL m LA AR AR A ) ;DYY-7C Y
A1 3K A L PR, DY CZ-24DN %I 2 7 /L k4 , DY CZ-40
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Y JE B
2.42  Real-time PCR #& Wl J¢ Jik 4 Wnt3a i
B-catenin mRNA )£ ik trizol L #E U TECs RNA,
HRAJE WG E A (A Asso ) » i D RNA BT HE, LU A AE
1.8~2.0 98 LI BEOR . 10 M cDNA . 7 s
B & Z wei RNA, 3.196 ug; Oligo (dT) 18
(10 wmol-L™"),2 wL;dNTP(2.5 mmol-L"),4 uL;5x%
Hiscript Buffer,4 pL ;Hiscript Reverse Transcriptase,
1 wL; Ribonuclease Inhibitor, 0.5 wL; &2 b 45 14 N
25 °C 5 min, 50 °C 15 min, 85 °C 5 min, 4 °C 10 min,
Real-time PCR 2 i /& & &y ¢cDNA, 4 uL; Forward
Primer (10 pmol-L") , 0.4 wL; Reverse Primer
(10 pmol-L") , 0.4 pL; SYBR Green Master Mix,
10 wL;50%xROX Reference Dye 2, 0.4 wL; &2 b 5% 14
A 50 °C 2 min, 95 °C 10 min; 95 °C 30 s, 60 °C
30 s, 40 R ER, G107 ) WL 4 10 2 oV i e
L B-actin 1 Ry N 2 5L I, o5 288048 LA 244 R 47 0%
Fr, 5l H il B0 3R IR AR W BRIk 55 A B A
B
&1 PCR3|#F7FI
Table 1 Primer sequence of PCR

519 527 K J# /bp
L% 5-CGTTGACATCCGTAAAGAC-3' 110

B-actin

Ti#5'-TAGGAGCCAGGGCAGTA-3'

Whnt3a % 5'-GAGTCTCGTGGCTGGGTGGA-3' 108
T 5'-GGGCTCGCAGAAGTTAGGTG-3'
B-catenin i 5-TTCTTGGCTATTACGACAG-3' 165

T 5'-CAGCACCTTCAGCACTC-3'
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400 fi5 YL, F FH IPP 6.0 B4 X 42 93 28 Ol BR 7 fORR
Gy EE S A R S B RO EE
2.5 GiteEiik A AEE U xes Fon B EE R
A Graphpad Prism 8.0 {4 #1748 1143 #r , 21 1] [ 4%
K TR, DL P<0.05 0 22 34 G it X
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T IROK R UL S, R R R RBE i S
PG, TAC K BAE A 5 21 d RE IE W W 05, B W
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FUFEZE I 21 d, IR B B BBV R B 4, B2 R Al A
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ToAe 015 21T B I AR A K A T AN O LR R
HEIENG 4 5, T R B A R BIL, AT )
HE 228 B EL B R R A B0 R, 2 R RS R A T
We R AT B, S B R IR E i 5E KB R E R . A
U AU | e 70 o 2 2 BROR DL ™ SR L 2R R 21 d Y
FF BRURT DL B A A A A A € B, (R T BT A A O B
S A

3.2 MIERE R REKERGSWREE IR
A B BE K 2% 2 ik 0 205 K 0 L 3R B R B9 ) |
B2 IR B DL B IR I 45 R e #r E O A
Wi KHEFNIEH o B MR 4 B2 Ik o B )R SR R R
JEE 2% 2 2 K 23 BT I R AT DL AR R )R R M A
FUB AL, n] LB 8 DL K R g R S B DR e E O
B o ZE I AUAR o 7R ik 2 B TR S I R O A, R B
SRR ) )R R BB, B B DA B IR IR A
Wi Je 45 RO AR RS SRR TR R . LA 1.

ATEH AL B B AL C. A2 IR R 41 D A2 UR L 0 ek L (T
2,3)

B 1 AVFANSE RS EF R BB A R 454 8 R0 (HE, x200)
Fig. 1 Effect of Zuoguiwan on skin tissue structure of kidney

deficiency offspring rats (HE, x200)

3.3 XA KB AT BRI R J2E AR B 2 Y 5 i)
5 AL L ER B A AT BB R Y 3R 2 B I
JE(P<0.05) ;5 5 i 41 FL 4, 22 VA ALAIG L 7 = 4
JHk B 2 Hz J2 W 78 (P<0.05) . 5 IE R4 e E L B
2 AT BRURZ R 1 3 2 B B AR (P<0.05) 5 5 1 R
A Eb A, A2 VA AL L ) R IR Y B R R 2
SR 2 5 IR 4 R, B 4147 B R
() 2 B2 J2 /8 B JZ (E 38 0 (P<0.05) 5 5 B 41 Mg,
AU R S R A LR, SRR R
FEAE B > (P<0.05) . TL# 2,

3.4 XAe K AT B Ik N Wnt3a Fil B-catenin &
OS2 5 IE 5 4 &, B AL AT BRIk
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K2 APRAWMEXREREFREKEREMREENFEMN (X,
n=6)
Table 2 Effect of Zuoguiwan on dermis and epidermis of kidney

deficiency offspring rats (x+s,n=6)

F 4 EEAE EFR KKK Wnt3a F1 B-catenin mRNA FRix g
M (i+s,n=6)
Table4 Effect of Zuoguiwan on mRNA of Wnt3a and B-catenin in

skin of kidney deficiency offspring rats (x£s,n=6)

prilk P HR R

a5 /g kg (x10?)/mm  (x10?)/mm REIIH

IEH 2.1+0.2 37.5+1.7 5.7+0.7
595 2.6+0.29 32.3+1.59 8.1+0.8"
ZEA L 2 1.940.1? 32.4+1.9 6.1+0.42
8 1.8+0.32 30.0+1.7 5.9+0.62

I 5 IE 7 4L DP<0.05; 5 B 4L HLH P P<0.05(F 3~5 1) .
Wnt3a Fll B-catenin 2 [ 335 U] i T [ (P<0.05); 5

B K 21 LA, Z2 U LA R R & 2 Wnt3a il B-catenin
BRI BT R (P<0.05). WK 2,33,

Wnt3a 37 kDa

[3-catenin 92 kDa

. 42 kDa
B-actin

A B C D
B2 &HAFRERKRN Wnt3aFlB-catenin B A RILHEIKES
Fig. 2 Electrophoresis of Wnt3A and B-catenin proteins in skin of

offspring rats in each group

F£3 EPRAIERE E TR KRR Wnt3a 1 B-catenin E B K&
fig (x+s,n=6,)

Table 3 Effect of Zuoguiwan on content of Wnt3a and SB-catenin

in skin of Kidney deficiency offspring rats (x+s,n=6) %
2190 i /g kgt Wnt3a/B-actin  B-catenin/B-actin
I 92.6+1.2 452423
e 47.5+1.0" 30.9+0.6"
£V 2 56.0+1.6? 39.120.92
8 65.8+5.92 41.3£1.4%

3.5 X' AT B Wnt3a fll B-catenin mRNA 23k [
o S5OEE A R S R 44T B R Y Wnt3a
B-catenin mRNA 2 ik B it T B (P<0.05); 5 '8 B4
Fe A, 22 1 UG L 5 5 42 2 Wnt3a 1 B-catenin mRNA
FKIATHE (P<0.05), WL 4,

3.6 4B AT B TR N LC3 A SQSTM1-p62 3 ik
HYSZ 5 IE R A R, B A AT BLLC3 B H KA
W & FH 55 (P<0.05) 5 5 & e 4 LA, A2 I3 AR s 7

21 51 /g kg! Wnt3a B-catenin
IEH 1.025+0.017 1.035+0.026
B 0.595+0.049" 0.445+0.046"
AL 2 0.781£0.064% 0.725+0.026%

8 0.921+0.0232 0.910+0.0242

HHLC3IHE ALK FMH(P<0.05), SIEWALE,
B 4H AT Bl SQSTM1-p62 & 11 % ik W W F F%
(P<0.05) ; 5 "B M 41 b &, &2 3 ALk | s A i 4l
SQSTM1-p62 # [ £ ik B B F+ &1 (P<0.05) . UL &l
3,%5,
4 itit

B A N Y A B 2 15 B U
il , DA 5 R 973 B 2 A7 <ot 2 81 T 35 & 5 s, 2%
H b2 — e 2z i R R D RE, (AR
2o+ Z 0] - BB R 2 RAe VR 2 B KRR
g B gk R AT A0 B E R T Rg L KR
BMKGH AR ERZH ERBAR. REH
DL i B 4R O BR A L s T A B N A I8
F) 7 REOR P B RO B ST T e R R AT
SRR NS o = R TR e R
BB R AN AR TC AR R PR AT R R IR S
MR AR L IKERR THIR, L
AE W] W UHGR 3R R AR AR (R SR AL )
El B R E R ZARY B Y 32 2 T AR AL 55 B 80O | 1M
i BB Ak A AR i, AR IR IR AR L R BB Y
e BN I T RN AR RS I AT DUk A TR A
WA K & B A B LRE 3 B JF o0 A sh 1R
Mo B Z BN ZARA, S HRE R
BB RS AR 3E A BRI TR AR R A R, 2
FHFRHFRREMA RN MAERBEER
NS Nl = R NI A T 2 S Sl AW I RS
R AT i 5 R 51— FR 40 A R B AR

BRRENA RN REREZ — REZEH
e 5 A0 Rl AL, L B BT AR L 4R RN
RN RS, By IR RN E R & 5%, By 1k B
b2 B A= A5 R 2RI I 5 3 R 2 I TR i R
B PE T RE X ML A R AR Y, R LR R A
J2 10 A1 T2 SR B R 48 W WAL T RE Y B B PR AR [ I
& B 2 v B G RE T M A0, A Y B AN i
B3 % U ST 200 L, L s R 1 A DR B AR R R B

. 5 .
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3 AV EFREBRK LC3H SQSTM1-p62 3 ik R 2 i (41 24, x400)
Fig.3 Effect of Zuoguiwan on expressions of CL3 and SQSTM1-p62 protein in skin of kidney deficiency offspring rats(IF,x400)

x5 EPRAXMEEFREBKACL3F SQSTM1-p62 F 1R 4 ]
FKERFM (X+s,n=6)
Table 5 Effect of Zuoguiwan on content of CL3 and SQSTM1-

p62 in skin of kidney deficiency offspring rats (x+s,n=6) %
250 Fl /g ke CL3 SQSTM1-p62
IEH 44.8+3.6 2.2+0.2
5 1 54.1+3.3Y 1.3+0.2"
=B 2 41.5+2.22 1.8+0.3?
8 41.8+2.49 2.8+0.22

Ji e 3 W PR B ) g A ] e T B R EE AR B A R
Gih R EBEAEH . ALK BN TR R L ZHE,
I o BB G 2 5 W B K P O S0 % A 5 Do e R
AEThBE . WFSE R s Wnt3a 2R (1 n] DL A 5 41 i B
BB B AR RS Y B R 4R Wnt3a KK T
A U AT B R B R R 5 TR A o e R S
FMERNREEMERR —F ., HEREERKZ
SR NHBZ ] E S R AT Y ) £F 2 R £F
Ak M2 I BT AR POE R R R S B R4
) S Rk g, Bl B R AR UK a3 DR R R R K
HERERRESMEZHEEHEIMLE, ERLE D
N R R N s (A S O 2
PRBER 1 £ Wt JUTE Wnt/B-catenin {5 5 & 728 il ¥
B 7Lk 20 A B DA R e i R il K T, T DLk R
RHPIRZANY, Wnt3a Fl WntSa 78 R 45k & MA AL T
AT AL AT AL 2 Ak, A Y ST 56 IR R A % A AR AT L
I B Ik L B 2 AR L K s 5 ) L R R XK 4y B SR
. 6 .

Wy 5 %) W WA 20 418 2 Th RE .

Wnt3a 2 it if 2 ik & & 1) & 22 [, B-catenin
O3 AT 2 AT A A R A A R b Al R iR
RN N O = R 0 S BN | i H 1 i
JOT 1 4 LA B R R B, R LSO Wnt {5 5 2
T R kB T AT s X IR P E R E
of TR A B S AL AT L GIE SE Wnt3a A 8K 7R
JER 1B B B 9 e i A Y o R R P R AR
AR S0 K A R B R A AT B iR 9 Y Wnt3a
B-catenin & Al mRNA 19 % ik T B, 1% B Wnt3a il
I, W A2 3 AL T LA R 3% Wnt3a 1 B-catenin
IR 2 . Wnt3a fiE JF B-catenin 1Y 32 35 , B-catenin
A ¥ J5 il it TCF4 B4 il pe2 iy 2 il o il &
LC3T/LC3 I F1 SQSTM 1-p62 (1) 75 14+ 1] LA 2 )i 48
i A RS, IR LC3 M /LC3 T FTF, #2R 40 i
WO WENR RSB N iR e /e 1 kT,
SQSTM 1-p62 % & T [, #& 7R [ Wi I Pk Jnoig 5 an 2R 4n
LC3 I/LC3 1 1 SQSTM 1-p62 [a] i3 fin, 15 B [ Wt
AN A 3k R A A0 L AR R S 56 o g R
Pk e B K A AE BB R P LC3 B g, i
SQSTM 1-p62 i /b , 1t W & g 2H A JEk 4t Jf 1 19 e
PR 3G 55 A2 )3 LA DU LC3 B & I8, B o
SQSTM1-p62 [ ik , TR 2H 4fE I 5 KB 1 AT B
Jok A Wnt3a il 6 40 ], S 30T R R A0 L R
AN RS 1 AT LSS Wint3a 3 8%, 300 R Bk 60 3
S
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gi LRIk B R BE B P 43 A AR Ak 2 5 e B A
ARG R Bk &k & R R KRR EZ)ZD
R MR JE B AR S A8 K, Wnt3a Al
B-catenin & [ F1 mRNA Y 3 2> (i 52 ik 9 48 i [ v
SR AR B IR TR R A0 M 04 1E R & R I R T RE
Se KB AT BRI R TR E R e R B R R —
17 26 VA AU 38 o 4 b B SEORE AT DA 22 i 28 U R R S, ik
L RE BB LK E T 5%, B Wnt3a/
B-catenin & 72 , 98 /> LC3 1Y ik , 3 N SQSTM 1-p62
FAY SR A AT 0 ) 1 /AT 1, 86 7 S R i R 3R
F4 J TR 20 B 3k B 18 W, DT R A2 A R ok 1 A
B o ARSI K N A A B W R R s TR
B R AT B K o I 2 i S i 04 4 HIL AR ] B B R
2o VA FUBE 8 2 30% Wnt3a 38 BE I 6 55 K B R AT BLE
JoR 2H 20 PN 40 2o B, DA T R R R B R 5
W G B B R G Y YA
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