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Intervention Effect of Kidney-tonifying and Essence-filling Therapy on
Hippocampal Autophagy in Kidney-deficiency Alzheimer Mice

ZHU Zhong-kang, ZHANG Lin, LIU Chun, WANG Xu, LIU Hui-hui, ZHAO Dan-yu”
(College of Integrated Traditional Chinese and Western Medicine, Liaoning University of
Traditional Chinese Medicine, Shenyang 110847, China)

[ Abstract ] Objective: To study the effect of Liuwei Dihuangwan on the improvement of autophagy level of
hippocampal neurons in mice with kidney deficiency Alzheimer’s disease ( AD) and its partial mechanism, in order
to explore part of therapeutic mechanisms of kidney-tonifying and essence-filling therapy for AD. Method: Healthy
male C57-B6 mice were divided into control group, AD group, kidney deficiency AD group and Liuwei Dihuangwan
group (1.08 g-kg '). The control group and the AD group were subcutaneously injected with normal saline
(15 mL-kg ") daily, and the kidney deficiency AD group and the Liuwei Dihuangwan group were subcutaneously
injected with hydrocortisone injection (15 mL-kg ") daily for 20 consecutive days. On the 21" day, the other three

groups were injected with 6 pg amyloid beta protein 25-35 ( AB,s;;) in the lateral ventricle, while the control
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group was injected with sterile saline into the lateral ventricle. The levels of serum cortisol and testosterone in each
group were detected by enzyme-linked immunosorbent assay ( ELISA) , the morphological changes in hippocampal
neurons were observed by transmission electron microscopy, the expression of microtubule-associated protein 1 light
chain 3 (LC3) was detected by immunofluorescence, and the expression of selective autophagic junction protein
(p62) was detected by Western blot. Result; Compared with normal group, serum cortisol and testosterone levels
in AD group and kidney deficiency AD group were significantly reduced (P < 0.01), LC3 expression in
hippocampus of mice was significantly reduced (P <0.01), and p62 protein expression in hippocampus of mice
was significantly increased (P <0.01). Compared with AD group, serum cortisol and testosterone levels in kidney
deficiency AD group were significantly reduced (P < 0.05, P < 0.01), and p62 protein expression in
hippocampus of mice was significantly increased (P <0.01). Compared with AD group and kidney deficiency AD
group, serum cortisol and testosterone levels of mice in Liuwei Dihuangwan group were significantly increased (P <
0.01), LC3 expression in hippocampus was significantly increased ( P <0.01), and p62 protein expression was
significantly reduced (P <0.01). Autophagosomes were observed in mouse neuron cells in normal group and
Liuwei Dihuangwan group, and rarely in AD group and kidney deficiency AD group. Conclusion: Kidney-
tonifying and essence-filling therapy can protect hippocampal neurons, increase LC3 expression in hippocampal
neurons, decrease p62 expression level and increase autophagy level of hippocampal neurons. It has a certain

therapeutic effect on kidney-deficiency Alzheimer’s disease.

[ Key words ]
beta protein 25-35

BT I 9 R ( AD) 2 — bl 2238 A7 1R 0
AL BB AT R o R B A R T A
B B A th B E M RE R 1 (AB) TLRUE A I & 4F
BE, 1 Tau 2 [ 1 B B R 1L IF B 00 i 25 2F 4k 45 45
(NFTs) LI e b 25 5 fh 5 2 1 e e 40 Mo 3 2 25
W0, 4 B W B2 25 8 X AD B9 & A= BA
S E VR L e o R A 5 T R
T RS2 A0 A 200 RS 0 5 20 B N A
F) A5 0 25 o U2 B4 4 b R sk
RO B W I R R b AT R
fig' . AW R LIV B AB Rl B B RR 1L Y Tau
SSRGS X T AD 1R A
Fo % AR T RO EEAE

SN E TE, B E IN BE  E, ERS
WCAZ J1 38 5, 47 Sh R 48 5 24 B RS 5 #E 5 S Vg =5
FE DU R AR AT AR A B Y R BT R
RRESHAD WEEFEKT . B—IrmE R
U £ T T R 4 AR R b S B PR B e
ROV, B 2 S bk AL B b i, MR YR M P, T
I8 22 b AU S by 9 97 B AR P A
SN AT RS A A XS A B R
W e 0 R I AR A BRSO
T R AN P S A A (B ) SR A g B T A
HLAF) 1 fe 9 5 (PR ™ 24 5 i & A BB B

.44 -

autophagy; Alzheimer s disease; hippocampal neurons; Liuwei Dihuangwan; amyloid

SPAFREFT I L 11 WA B 2o AR B = e, SR R
1 5 WA e, 7 I P9 T B B 0 5 80 AD B R 2
BF5E 3 W1, 38 3 v 24 B0 i T R el 3 1 s vk
X AD B E BT B T R
AR 22 K O A RN HORS 35 BE 0 SR, 6F T AD A
ARGF A7V R R RN B T 5 I K
6 A WS He g A UL, LR L o A e
— B RAWITE . AWRHEALH A T ONLE
HEEYY, BANF Gy R Z . Gk
I 7 Wk M 8 hL X 4 3 /N BR B 2 ST gz g ' A —
SERVE I o ATFFELE /N B K 3200 5 AB,sas BT/
FLAD BRI B2 T v 5 Ak AT i kA S
AD B 5 7EBF 5 4 B BOR 0 T @ WK 1 T
VR FH R ELAILARL , Sy BT J% 25 95 SR 6 1496 7 i 117 1)
TEB S SRR A
1 ##
1.1 Y fEEEMEME 3 A # C57-B6 /ML 40 H,
SPF 2 , fiy It 50 4 38 A1) 48 52 56 3h 0 1 R A BR2S 7 38
It A MIE S SCXK (57)2016-0002, 3y 4y 52 46 76
] 16 Bk 2 S 06 3 ) 3 kAT, B 4 0 A T IE S
SYXK (iL)2015-0001, AR 58 i K i1 3h 1) 52 56 3
Sy YR B v T I R R 2 S B 0 R A B B
W LS TACUC. 2018019,
L2 KA Rl B R T SR IR 2 4 T o



5525 F55 20
2019 4 10 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25,No. 20
Oct. ,2019

254 B 2S & 45 H20023069 ) 5 7 M M # L (b
FOE T R R4k R R AR A A, S
711021283) ;AB,, ., ( 3 [F Sigma /A ] , #t 5 A4559) ;
/I BRORZ T T, S ) R K 5 W B ) 2 ( ELISA) 3t 71
& (b R A BR A, S e
TWp001959, TWp001948 ) ; 4= £ 42 150 & (b [
M ELEE A R R R A R A F) L LS KGP2100) 5
RPTRE B A WL E A (p62) BT ik (£ H
Proteintech 2 &, #t 5 18420-1-AP) ; H i -3 -7 g
Jiit & ( GAPDH) e FRAT M4 (%€ B Abcam 23w, 4it
5 AB181602) ; BiAR it % fk ¥ i ( HRP) A5 12 1 F Bt
e e B H (Tg) G Btk (3£ E Abbkine A H it 5
A23920) ; R , AP iR TR A , B R XU Bl (b s b R
ARG BR A AL #5451 o GP18456, GZ02618
GS02624) ;4" ,6- " Jpjk K -2-%& FLm| WE ( DAPI) e £33
& CTL I3 Ik AR ) BR By A BR 2 Al it 5

KGA215) .
1.3 Y% ZS-FD B/ FUIK 37 A4 5 A (b 5 AR S

AR K A IR TTTE A A ) 5 Axio LSM 700 ALEOE
LR AR 0 (B R /R #E R A Al ) s UV-2550 7l 43
JEIERETF ( H A Shimazdu 73 7)) ;042BR14173 71
Kk AY , Trans-Blot Turbo #Y %% i /Y ( 35 [E Bio-Rad 2%
F)) ; Tanon5200 7Y & 52 4 ( I ¥ X 6E B £ A BR &
) s H-7650 B1i% i #1558 ( H A Hitachi 247 ) .

2 FHiE

2.1 ZhirdH R ALl & #5040 FUR FHBEHL
By R4 4l IE WA AD 4 AD 4N
Wb B ALAL, AL 10 H S5 Y MR IR 1R S R A A
R H % . IER 45 AD 414 H i F a5 A4 B LR K
15 mL-kg ™", B AD 20 MISBR ML B LAl 45 H T
VS AL T AP TR G 15 mL-kg " SR TEH20 d,
5521 KR 0. 4% 13 P HE 2 40 JRR e /N B, BT 15708 B
S TS K, T T I S AAE A, 75 % £ Sk
M Bk, 7E PR e b BT — A1) U) 11, 2R R G S, LA
I S S e B o T N R =l e
1 mm, [i) 45 1.5 mm &b £7 bR ic I e 6 78 i
FMETIBUNL B2 IR E L) 2 mm, AD 41 5 &
AD 20 17 M i 8 AL 4000 25 0 5 ABosas .6 pg/ H,
T 5 AL A = S A A T B AR B ER K, G 58
JE AR 4 min JFEBPE G A RK T ER EH
BEG RAE A T IR, B A S AR ] B A 58 3R B A 25 ~
28 C, HE=/NRIEE . 5 AT IR E DL/ B
PSR I K B8 B R A OG22
Fi] 5 8 B S R TGP by ' s A B ) 19 0 A B 1 5 AD

HLIPCHE Ty 1 IR AT AD B GY A bR R
Frt B PUEBEJ) HIBE TR O B AD LB A8 A
PR o SRR IS 2 RIFUG , 7S Wk H 5 AL 2 4 TR
1.08 g-kg ™ #5159 B (Fi IR N 15 /08 B 2 1o B LL 46
B EONEY)  IEH 4L, AD 41, B i AD 41
BT KES B HEE 1R, 852
4 J .
2.2 AByss BT TETCH KA T FREL ABysas T
¥ 1 mg, % T KB A B ERK 0.5 mL g il A%
2 gL ARy IR, BT 37 CHER 7 d, fli HiAp
HEEE
2.3 ELISA #5420 /I BV B2 J5T e | 2 B 7K -
/N BSCHR I BB, Jfn AR A T 4 °C itk ,3 500 remin '
B30 10 min, BRI AG 0 g U P SRR R BRAE
FE 4% B ELISA 270 & U6 W 3 3047
2.4 FHHTHENLHE S L THRIESER
/N BT Sk BURR , oK O S A1 BUF B AL 1 mm® (Y
N ET 4% 2 RPN E 2 h DL E #R
ZZvh W (PBS) whift. 1% #& M2 [E & 2 h, PBS wijjk,
BERE T TN B B K, A3 R AL IR A N R A
U opom 2 00 A, B 28 8 e £ 52 37,50 ~ 70 nm i 3
Y1, A7 46 TR 0 - T 1 0L 40l AL 4, 3 S5 P J Tl
TS AT IR
2.5 REESOLRM A A /NG LC3 Rik B
VIR 2 PBS W), in A Ll 26 1l ¥ =5 8 35 160 min,
A —Ht 4 C b &, PBS WHBE, 2606 i H
60 min; PBS ¥ ¥t 2 I, I A & DAPI {471 9% 6 % K
R WOE IR A W RUEE N W%, JF ) Image J 43
Br 45 20 LC3 ~F- 245 o B
2.6 HHRPEENILE: (Western blot) A il £ 2H /]y
Wy p62 FIRAKF B AL/ R T 4 SR IR R
F, T BCA B i 000 & i i e A%
R 1 40 g/ VKGE A 31T SDS-PAGE HLIK .
HLUK 45 O )5 % % %) PVDF B8 1, i A — Bt (p62,
1:1000,GAPDH,1:1 J7),4 C &1, TBST %k
W3 W, BIK S min, I A HRP 43 id 19 = it
(1:5000) , 4% ) & 0y Ul W] A7 B O . Sk 5% R [
S5 BE I B 30 0 B AR B T A o A A R
GAPDH 1Eh W2 2% 43 #1811 5% K BEAA
2.7 GitcEgrik A 45k A SPSS 22.0 Siit
BAF AT G B, & FE AR R B R 5 25 40 M L 4
T & £5 Fom ol fie/ B35 Pk 22 7 ik (LSD) 47
M ZHE LK, P <0.05 h 25 BA R E L,

- 45 -



55 25 55 20 ] FEXEFFFRE Vol. 25, No. 20
2019 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2019
3 £#R

3.1 WA/ —BOR SRR IR R A/ Rk
B, AL, A B S EEIE R PR 5 KB
HIER A ICE, B AD 2/ BR R T 5 U4 T Y
BT dJE, HBA SR I K B8, 9B R B, B AOLE
2%, H G Sh AR AF AR, Bl A 2 25 B R) SE I, D
R BRI N 5 AD ZHRTE R AD 2 /0N R A =
U5 ABosas i, /N B E T ICBE T3 W R B 5 5 A A
TYA FOAL, N R M B L/ B4 25 4 R DA B AE AR
] B

3.2 XPA /N UL B B S ER KR S
IEH A B, AD A AD 2H /)N BUIALVE K BT I
SRR A D (P <0.01) 55 AD 4 L, B
AD ZH /N BRI W B2 BT S R s (P <
0.05,P<0.01);5 AD ZHA1'% & AD 4 b #2, /N BR
b B L2 /)N BRI R B | SE R R R TH (P <
0.01), W1,

R1 AKRMEANZENRMEEREEMAKEHZM(xxs,

n=6)

Table 1 Effect of Liuwei Dihuangwan on levels of serum cortisol

and testosterone in mice of each group(x £s,n=6) pg-L -l

251 Fl /g kg ™! B 5 52 i)

B - 7.10 £1.20 23.00 £0. 66
AD - 5.03 £0.52"  17.20 £0.53"
5 1 AD - 3.05+0.05"% 14.44 £1.97"Y
75 bR b AL 1.08 6.42 +1.23%% 21,97 +1.05%

E:SERARKP<0.01;5 AD 4> P <0.05,7 P <
0.01; 5" AD 41 &Y P <0.01,

3.3 WHHA/NRIE DML TTMIESNER  IE
w20 /N B 5T AT D0 e 8 0 AN B 2 # 3 BT, 4N i
AR LR, FY e R ] LR R 2 Y [
i 5IEH At , AD A A i AD 41/ B 5 4
LU R FRGE /N A0 A% S R FUNE 2, Sk (R it
WD LR R IE T, B /MRS DL 5 AD LR
FEAD 21 A, 7S MR M B LA /)N BTG D 22 T 2 A
MMAZTE 54T BH ok st ok PR 22, g MR R i
A M. WHE 1,

3.4 XPSA/NRED LC3 EARKN N B
AL A5 ARIE Y LC3 B, R IEH 4L/ R T
X AR FRIE 5 IEH 4, AD 40 R K AD 41/
RIS X LC3 HRIAREFE FE(P<0.01) ;5 AD
A Ar, B AD /N DX LC3 I RIB LS
THeE2e 55 AD 4R B AD 41 HeAr, 75 M 8 L

. 46 -

ACTER 4B AD 41;C. 1 2 AD 41;D. UL AL (8 2 ~3 [A])
Bl AKMEAMNSANREINETHEARESHZN
(HL B H, x50 000)

Fig.1 Effect of Liuwei Dihuangwan on morphology of hippocampal

neurons in mice of each group( EMT, x50 000)
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Effect of Liuwei Dihuangwan on LC3 expression in

hippocampus of mice in each group (IF, x400)
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Table 2 Effect of Liuwei Dihuangwan on LC3 expression in
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Fig.3 Electrophoresis of p62 protein expression in hippocampus of

mice in each group
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