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Effect of Recipes for Tonifying Kidney and Replenishing Qi on
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[ Abstract ] Objective;: To observe the effects of recipes for tonifying kidney and replenishing Qi,
Zuoguiwan (ZG) and Yiqi Congming Tang ( YQ) on memory capacity, expressions of learning and memory-related
genes expression, and explore the changes in relevant epigenetic modification enzymes. Method; SD male rats with
natural aging (24 months old) were used as animal models and randomly divided into aged control group, aged ZG
group (12.12 g-kg '), aged YQ group (10.18 g-kg '), aged compound group (11.15 g-kg ') and aged
antagonist RU38486 group (5 x 10 *g-kg™'). Another 5 months old male SD rats were included as the young
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control group. Morris water maze method was used to observe the spatial learning and memory ability of the rats.
The co-localizations of histone deacetylase 2 ( HDAC2 ) and methyl CpG binding protein 2 ( MeCP2) in
hippocampus of rats in each group were observed by laser confocal microscope. The changes in expressions of
glucocorticoid receptor (GR) , synapsinl (Syn-1), HDAC2, and histone acetyltransferase 1 (HAT1) proteins in
hippocampus of each group were detected by Western blot, and mRNA expression of HDAC2 was detected by Real-
time fluorescence quantitative polymerase Chain reaction ( Real-time PCR). At the same time, the effects of ZG,
YQ and compound decoction in alleviating the above-mentioned abnormal changes were observed. Result:
Compared with the young control group ( control group), the latency of the aged control group was significantly
prolonged (P <0.05), the number of crossing platforms was significantly reduced (P <0.05) ; compared with the
aged control group (model group) , the latencies of the ZG group and the YQ group were significantly shortened
(P <0.05), and the numbers of crossing platforms were increased. Compared with the young control group, the
protein and mRNA expressions of HDAC2 in the aged control group were significantly increased (P <0.05, P <
0.01), and the co-expression with MeCP2 in the nucleus was significantly increased; and the expressions of
HATI1, GR and Syn-1 were significantly decreased (P <0.05, P <0.01). ZG, YQ and compound can all
alleviate the abnormal changes of the above indicators to varying degrees, but the YQ and the compound group had
no effect on HATI1. Conclusion: ZG group, YQ group, and compound group can improve the spatial learning and
memory abilities of aged rats by increasing the expression of learning-memory-associated protein GR and epigenetic
modification enzyme HAT1, and reducing the expression of HDAC2 and the co-localization of HDAC2 protein and
MeCP2 in the nucleus.

[ Key words | aging; tonifying kidney decoction; Zuoguiwan; Yiqi decoction; Yiqi Congming Tang;

learning and memory ; epigenetic modification
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binding protein, CREB) {5 5 18 ¥, ¥F 1 52 W 2% ~J ic
I HEFE N R Al 8 1 1 (Synapsin, Syn-1) B3R5, )\
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WETE T K00 Bl W 52 3038 4 3945 & 1 ifg v s 25 K 2%
SIY1e B2 51 S BR (L5 #11051)
L2 25550 AL 20 B 20 g (45
150918) , 11125 10 g( L5 150905) , % 22 F 10 g( it
5 150923)  MiAd+ 10 g(HL*5 150905) , 1B A 10 g
(#t5 150922) , 4 & 7.5 g(Hit5 150727) , fa tl &
10 g(fit= 150922) , FE A X 10 g (4t 150922) 21
s AR R B B R 1S g (HiE5 150924) , & H &
15 g(4it*5 150922) , A2 F 15 (4t 150806) , JF
R 9 g(Hit5 150928) , B4R 9 g(Hit5 150908 ) , & H
T 4.5 g(Htt5 150630) ,A125 3 g (L5 150828) , 1%
13 g(Hit5 150825) 20 Jl, LA I 1 2 Hy 27 4 % 7= 4
PR A ) R W R e — R W, W B L i AT T 2 0k R
ARAR Bl BEZ R PRV EE . ¥
7 PR AL BT K BN MR 4 L 22 3 LR 2 AR
W 20 W Fe 2850 ) & A 25 i R 1,69 g-mL ™' Al
2.0 g-mL™", —80 C A7, i FH A AR B AR T, & 5 L
i B S B A2 H AL WS 25 SR 25 WA IR IR &
JE R o Syn-1 St K BB SR HLIA , GR fdit KR
BT RE BT AR, HDAC2 f Ht K BB 52 B T 14, HATI
BBt K BB O TR, MeCP2 /N BRATT S PR o B it 44

(%18 Abcam 2% 7], #2435 5 GR145230-8,2768
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M2 Jii Ul ( GAPDH) St K Rl 2 se R HiiA (36 [ CST
o] S #5174)  BOAR A S AE W (HRP) F7C 1
FPN B R B E B (1g) G, HRP 1l E 4T 4 1gG,
trizol (F8 25 KA W Ho AR WF 5 i, 4t 54353 S A0216,
A0208,A0221) ; GC #5 #1537 RU38486 ( 2 [ MCE 24y
A ,fit5 HY-13683) ,
1.3 X% DigBehv-MG %I Morris 7K 2 B i) 3 43 ¥
Bk (R B RHCA IRA R s PVDF i (€1
Milipore /A 7] ) ; PowerPac™ HC %I 2 4 H1 3k {% , Mini
Protean 3 Cell %Y Fy Jk ## | 4% % ##i | biorad ChemiDoc
MP Y5t e AR 0 Bt & 58, CFX96Touch % Real-time
PCR ¥ ( 25 [E Bio-Rad /A 1] ) ; LSM800 %Y 2% &) i 5
R W (T8 ZEISS A H]) .
2 Ak
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5B SPE 9 3 (2 Eh W B e N4 T KB
BERIPOK ks ) o A 21 AR, 200 45 72 A
LA a8 SHEWA 0 PG R R BT A2 F AL 68
HE B 7 B3 790 245 (5 A 2 T I DR S B 2 T 4
TR AR 9 ) S 3 AN H L BRI S d,
15252 d;GC 5Bt ToKEH 3 h i, I8 I 4 GC
L] RU3S486(5 mg-kg ™) *'
2.2 WIS AR
2.2.1  Morris 7K 5 2% I 7 ) 272 > L A2 g
SEYGHT R B A I FIK 2 ming PG [E Tk E VG R
SIRIEH K& B P65 em, KIREFEFE 19 ~
20 Co RBEZEUNZRS d, 8K 2 WA W IEDL (IE
RS I B, BEE e KA S B 70 s, H il
H 3 TF I, 12 5% K BUR B 5 i 29 mka], BEAR
W (s)o WRKK 70 s NARBRILEEG, BRI
70 s, WG =5 L TR A EAERE 20 s,
0 53 K A% A R B TR I A A IR ] (s ), BB
PTGV
2.2.2 BOLILEREKN HDAC2 Al MeCP2 L 5E i/
oG 28 2 vk R U0 R B ) s R BURR I (10% 7K & 54
E,3.0 mL-kg ™ AT IR ) ;U RIY) Y I I s AR R
AT 5 R o VA KL S A A A O 2 O B R B 8 A 0
B 5 PR TR R O A B AR K 250 mL; 8 5 v T EE O
4% 22 BEWIE 250 mL; T ft i 8% A il 2H 29, 6 H
HNA4% ZRPBET 4 CHs@w 24 h; A 15%
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FERE I WL 7K, 158 Mibi 20 2L U0 E I P 5% A 30% R
W ;O0CT T 12 fLAR A i 204, & T - 80 C &
AE VKR U1 R BLYIAS 30 wm JEEBE G R, A 7K
YRR, - 20 CLRAE

HOGLILR WL HDAC2/ MeCP2 25 H 3 5E 7 : 4%
B H 3 A7 B0 & &2, 0.01 mol - L' B R £k 2% vh ik
(PBS) ¥t % ,0. 2% PBS-TritonX-100 3% i £ 1420 min,
£ M 1 h B FH, — i HDAC2 % 5 5 B& $i 1K
(1:1000) ,MeCP2 Fg B 5w B HT A4 (12 200) , Pk i, 0%
B P (Cy3 1:1 000, FITC 1:200) , ¥E ik, Bt H,
WOLIL IR A WA S 45 R T R IATE L
2.2.3 Western blot Gl FKiE DEAREBLY
50 mg LA 1.5 mL 2.0 4 5 A RIPA 2
900 pL (% 100 nmol - L' PMSF) vk s &) ¥ 4 C,
14 000 r-min "' B> 10 min, HEHC_E I W 4835, 80 °C
TRAf. B FE WA IR E mE A, R
S HR R BOR (R 40 wg) FEAT TR M 96 fre R IK
R PR e v % i (300 mA, 90 min), 3% B ] 1 h,
PBST M5, & SR W, im A — i (1:1 000), —$i
(1:277) ,ECL & 8 J5 B ¢ AR 53 B £ 48 42 AR
R ] Tmage J B4 BT 86 14547 SRS IR BE(EL
2.2.4 Real-time PCR #; ] HDAC2 mRNA ik
trizol 2 71 $& B K BV 55 50 RNA ) 2 W O B A,/
Aso » TR W E K H UK H 7 i 42 B RNA 9 46 B2 F0 52
M ME RNA VRIS 40 %%, 30 CIAfERE . i
5% 8 cDNA S RT-PCR Jz i 2 B 7] &5 Ul B
HEAT R, VR 2400 95 °C 30 5,95 C

F1 HEHFSHAHWNZERRKXTERBANZM(2£5,n=6)

55,60 °C 30 s,40 1E3F., HDAC2 5|4 I iif 5'-
CAAGCGGATAGCTTGTGATG-3', F W  5'-
CTCAATCCTGGCTTTTTTGG-3", B Bf £ & 164 bp,
B-Wl 3 & A (B-actin) 5| ¥ I #if 5'-CCCATCTA
TGAGGGTTACGC-3", F Ji# 5'-TTTAATGTCACGCA
CGATTTC-3", Fr BE K 150 bp, Sl1¥h4E TAW T
FE( L) ey A BRA AT A . S 25 R R H
278k b

2.3 Gtk GiileE bR SPSS 20.0 K
A BTG ESME T ZFEL v 25 £
7, R B 7 2540, LSD BRI, 7K 28 A I
B R A0 B Y 2% 4 B O ik iE AT B
P <0.05 K2R BA G R L,

3 &R

3.1 XA R RAS (]2 T D A2 AT AR A 1 5 )
YIRS 1 ~5 REIE, e FFHEZEZFEA, KR
BE VN Zhk E i, #8158 & BT B RN, s ) %
4 L2 A A R B T R B A A 2 T R E K
(P<0.05) ;%52 ~5 KA, 45 H 25 40 K R 4k
W18 A7 A A 4 a3, L rh B AR PR 4 5 B
WEM2ZR (P <0.05), £ H L4l M 25 08 B v 4
R 3 ~4 RWIMGAR B 25 (P<0.05), &4
AR BR 2 BT 5 DX UROBORE T AR A B B (P <
0.05) , 4% FH 254 K BB 5 OB % AF 1A T 3
I, Horp GC HEyu gl 2B & W 2, ok oh 218
HA L AT AR EARRLE EER . K4
RIS AL WL 1, ZF BT 5 R ER L3R 2,

Table 1 Effect of recipes for tonifying kidney and replenishing Qi on latency of aging rats(x +s,n=6) s
21 ) /g kg ! ERIN EWN EAKIPN RSN ERIPN

H4E - 55.47 +4.23 44.91 +3.39 20.50 +8.12 17.00 +4.43 11.67 +6.02

B - 71.00 +0.00" 65.00 +11.61" 69.33 +4.08" 67.17 £9.39" 66.33 +5.72"
ZEIH AL 12.12 64.67 £10.76 60.33 £9.35 53.83 £8.57% 34.17 £5.91% 42.83 £11.69
Faxani i) 10.18 67.17 +£9.39 60.50 +6.72 59.17 £8.59% 45.67 =11.84% 56.00 +10.95
kel 11.15 71.00 0. 00 69.00 +4.90 66.83 +6.46 61.50 +14.05 58.17 £12.69
GC #5410 5%x107° 58.67 £9.60° 54.50 £10.45% 47.00 +8.85% 29.33 +8.31% 30.50 £8.29%

L SHFAEA KD P<0.05,2P<0.01; 524 Y P<0.05,P<0.01(F£2~4 ),

3.2 AR KR HDAC2 15 MeCP2 K [ 76 i 1
Skt RBmE N Eh Cy3 (4 6) iRl
HDAC2, FITC( £t {5) 730 MeCP2, DAPI( 5 f4,) #5712
MR, I Cy3 %865 ARIC HDAC2, 3 4F 24 5 75 4F
LT TR E T =, %8 HDAC2 2 R AR R .
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B, BAF GC Pt 2T fud | 45 CHE
W1 37 20 #0550 20 41 (0 98 Ol R B AT T R KR, ROR
HDAC2 R IKFEAL; 0 H] FITC ARic MeCP2, £ 58
B AL A Fe A A %o BE— 22 ] DAPL ARic 4
Jifl #% , 3 5 HDAC2 FIMeCP2 %% ¢ (K] | & , W ¢ %)
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F2 HEHFSHFHNZERRFHEFEERREHIHM(x£5,n=6)
Table 2 Effect of recipes for tonifying kidney and replenishing Qi on

number of crossing platforms of each aging rats(x +s,n=6)
215 Fl /g kg ™! 56 K/
T4 - 2.83+1.94
B - 0.83 £0.41"
=B 12.12 1.50 +0. 84
WA 10. 18 1.17 £0. 41
Gl 11.15 1.00 0. 63
GC #iHt 5x107° 1.83 +0.75

HDAC2 fil MeCP2 i H R ik ¥ L AL A% N, JF
R G . 25 25 4B A N R AR A 2 O
YRR, Hoh GC BT R e g W i, O Z2 A L

Hdac2

MeCP2

DAP1

Merge

A, WE 1.,

3.3 B4 KR D4l 41 HDAC2, HATL, GR #I
Syn-1 TEHERILMF I  HEFEMHILK, BFEHK
R WL 1L A B il HDAC2 SR R B B E T &
(P <0.01),HATl EHM KL B ZFHEMX (P <
0.01) ;2% it 12 AH G H K GR, Syn-1 FE H YKL B
FETRE(P <0.01), 5FHLK, & HAHALT
I FEAL HDAC2 ZR AR IA (P <0.01) s £ H LA
Al 2 T HATL (193835 (P <0.01) , ifif Ho At JH 25
HXF HATL o & B E . AL AR
A& B GR B ERIA (P <0.01) s 22 H AL 4
SEEHGH AR 8% FE Syn-1 MR
B(P<0.01), WK 2,%3,

ACARLL B ARl C AL DL 2 WA 4L E. G541 F. GC RS Hdl (1812 /)
Bl #BRSAHMNEEKRR Hdac2 5 MeCP2 EREB S HE M ML P RIZH I (HIAEIE, x400)

Fig.1 Effect of recipes for tonifying kidney and replenishing Qi on co-localization of Hdac2 and MeCP2 proteins in hippocampal neurons of

aging rats(IF, x400)

3.4 XEF KRG DY44 HDAC2 mRNA %3k 15
M 5 EAR H R, AT ALK R 5 4 20 3 0 5t 1%
45 i & (1 HDAC2 mRNA F ik i Z 15 (P <
0.01), H5&FHILE, & HhHKREDHHA
HDAC2 mRNA 33K [F] F2 B2 A , L b 2 19 U 2H %
REAE(P <0.01) , KR s KWW mA . A F 4
(P <0.01)F GC #5prdl (P <0.05), WLk 4,
4 itig

LI IR R N AR R, 4k
SR JEATRE G| K R B AR PR IN BRI (MCT) |, 2
ADM B LG 8 i 1 2 ST A0 2 3 AL S S
BCEICAZ i i i Rk B B E L, TR

osc: R

HAT]  « i A . . . 15 (Da

GR A S . e o |

sl - G @ ..o

GAPDH S 36 kDa
A B C D E F
B2 KREIHELh HDAC2,HAT1,GR #1 Syn-1 & | Rk Bk
Fig.2 Electrophoresis of HDAC2, HAT1,GR and Syn-1 protein of

hippocampus in rats

K, BB ZEA BT RGE , 24 52 75 T i i 2 2T e 2
.19 .



5525 555 6 FEXEAFFEHRE Vol. 25, No. 6
2019 4£ 3 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2019

R3 HEHFSHFANZEXRRBSHLA HDAC2, HATL,GR 1 Syn-1 EAREHIHM (3 +s,n=3)
Table 3 Effect of recipes for tonifying kidney and replenishing Qi on expression of HDAC2, HAT1, GR and Syn-1 protein in hippocampus of

aging rats(x +s,n=3)

2 5 F /g kg ™! HDAC2/GAPDH HAT1/GAPDH GR/GAPDH Syn-1/GAPDH
HAE - 0. 66 £0. 05 0.99 0. 02 0.49 +0.03 0.71 £0.02
B4R - 1.00 0. 05% 0.75 +0.03% 0.36 0. 02% 0.41 0. 03%
AL 12.12 0.68 0. 04" 0.87 +0.03% 0.61 +0. 04" 0.83 0. 03
# I Bg 10. 18 0.67 +0.08% 0.80 =0.03 0.33 £0.04 0.70 £0. 01
sl 11.15 0.78 +0. 10 0.51 0. 05% 0.57 0. 04% 0.65 +0. 03
GC #5451 5x107? 0.82 £0.05% 0.55 £0. 04" 0.65 0. 04" 1.13 £0.02

R4 HEHSHTHNLZEAREDHA HDAC2 mRNA R
Mg (x+s,n=3)

Table 4 Effect of recipes for tonifying kidney and replenishing Qi
on expression of HDAC2 mRNA in hippocampus of aging rats(x +s,

UTAF RIS, 5 LA I B A2 S i AT S Y
FEIH B S) A8 Ak 32 32 Wk 45 16 e i 8 me
HDAC2 A HEH X L WALRE, ki id1e.

n=3) HDAC2 7532 Z RN R IB Ty, 32 HR 5 iy A
il At/ g kg ™! Hdac2 GR,Syn-1, i i P ¥ 28 & 7% [N 7 ( BUNF) 227

A - 1.00 HAT1 5 HDAC2 fEFHAH I , J& 4 8 H1 & Bt ALl , %
e - 2.19 £0.33% 2SO A R BEAE Y. HDAC2 RRE B 1 5 1 2
ZEIA 12.12 1.08 +0. 29 1t CpG 5 3 i & ¥ 7 st il VE D, 75 25 MeCP2
AW 10. 18 1.11 £0. 349 T B S SR R R L BRLL,
Al 1115 1.19 +0.21% et HDAC2 5 MeCP2 3 9 i 2 11 A4 4% N 3 A2 F1
GC $5 4 51077 1.39 £0.31% DGR A AT B K HDAC2 By 3 38 . A

S IR 238 B il 2 S0 B AR L i TR
=S B RR VA OR =R LR L7 R SIS N =B R TR V4
(RS2 Bhoe i EE X HATA
SR 2 2D A0 AL ) R 5 A ) 2 S R 2 AT i 2 ] 58 fih
(AT YA AR AL, 2 55 58 ol n] 98 1k 1 Ik DR 3k AR Ak mT
SCMR 2% 202 RE T o Morris 7K 28 B 2 A6 I K BRL 5 [
22 ST AL R S AT R e ss [ AZ KR i
RS2 2 ST 104 R A 1 3 i, 2 HPA Bl i) e A
X o A IS R ST A B L B 2
Bt o Hor—FliA Ry, 5 ) B g % HPA iy
5 ek 55 S B0 HPA Bl B2 0 HE, 5 B0 52 B
FOK PR O D X & A 0w R GR, (15
L XSl Ay 2 A T e KO B R R Y T
A7 o A v W B2 W B o o 3R 0 0 T S 45 A 5 T
B, FEOAMEER" . GR ¥t GC BUR G, 7T /E M4
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