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Regulatory Effect of Polygala tenuifolia and Licorice-simmered P. tenuifolia on
Learning and Memory, HPA Axis Function and Neurotransmitters in Rats with

Heart-kidney Imbalance Insomnia
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[Abstract] Objective: To compare the regulatory effects of Polygala tenuifolia and licorice-simmered
P. tenuifolia on learning and memory, hypothalamus-pituitary-adrenal axis (HPA axis) function and
neurotransmitters in rats with heart-kidney imbalance insomnia. Method: The rat model of insomnia induced by
multi-factor stimulation was established. After the model being made, the administration groups were given the

extracts of P. tenuifolia and licorice-simmered P. tenuifolia by gavage (dose of 8 g-kg'+d"), while the normal
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group and model group were given the same volume of normal saline for 7 days. Morris water maze was used to
detect the changes of learning and memory ability of rats in each group. Enzyme-linked immunosorbent assay
(ELISA) was used to determine the levels of corticotropin-releasing hormone (CRH) , adrenocorticotropic
hormone (ACTH) and cortisol (CORT) in serum of rats from each group. The contents of 5-hydroxytryptamine
(5-HT), dopamine (DA), y-aminobutyric acid (GABA) and glutamic acid (Glu) in the hypothalamus of rats
were determined simultaneously by ultra performance liquid chromatography tandem mass spectrometry (UPLC-
MS/MS). Result: Compared with the normal group, the spatial learning and memory ability of rats in the model
group was decreased, the times and time of staying in target quadrant were significantly reduced (P<0.05, P<
0.01), the levels of CORT, CRH and ACTH in serum were significantly increased (P£<0.01), the contents of
GABA, DA, 5-HT in hypothalamus tissue were significantly decreased (P<0.01), and the content of Glu was
significantly increased (P<0.01). Compared with the model group, the spatial learning and memory ability of
rats in the P. tenuifolia group and licorice-simmered P. tenuifolia group were increased, the times and time of
staying in the target quadrant were significantly increased (P<0.05, P<0.01), the levels of CORT, CRH and
ACTH in serum were significantly decreased (P<0.05, P<0.01), the contents of GABA, DA and 5-HT in
hypothalamus tissue were significantly increased (P<0.05, P<0.01), and the content of Glu was significantly
decreased (P<0.05). The recovery degree of each index in the licorice-simmered P. tenuifolia group was better
than that in the P. tenuifolia group. Conclusion: Both P. tenuifolia and licorice-simmered P. tenuifolia can
improve the learning and memory ability, improve the function of HPA axis, regulate the level of central
neurotransmitters, and have the effect of calming the mind and improving the intelligence of rats with heart-
kidney imbalance insomnia. The effect of licorice-simmered P. tenuifolia is better than that of P. tenuifolia.

[Key words] Polygala tenuifolia; licorice-simmered P. tenuifolia; insomnia; hypothalamus-pituitary-
adrenal axis;

(UPLC-MS/MS)

neurotransmitters; ultra performance liquid chromatography tandem mass spectrometry

g b BRIk O R MR 25 Rl S P EONE AL 180 28 4R R IR O LAY IR 4, ks FLC I RE D, 4

REZR L, BT AL %, BHAN AR, Rl B3, PAEC
DAL ISR . W AR IR R b
WL RS TR R e A O R A A0 PR R
IR (A A B Bt A2 TR R AR TR D B8, 2k
BB 20 R B AR T o R IR K HL 2 2%, 1 K
AW b A2 T m, HAGA N K EZE S T r
i - A - R Al CHPA Bl ) S BE A < 81 % Hh X A 22
3 BT ZEALA O

WS B AR S ARIR T R 2
R, BRI R L A D3 o 0 B 22 5 R A R IR
B N N VN EI v e TSR 2 T L2 T
A A RO G ™ A4 PR i ) 1 4 T ke HG D AR
NG LUHL R G O 3 D AR S R A ) Tk
AL CHE AN H R SCH R R K
A o BRSO T VE A B AR ORI T
2008 AF YTV 45 Hh 25 1ROR M i RESE ) , FOAE il J7 vk
R K T R A R A 24 E R K B R 22
ST J AN AN AT I BN R ™ % A T s e 1 i
Hap g aemz o, BRI R R, L RE

+ 148 -

K B He 247 & A B RS AR 1] 45 R 2 4F O IR K BT
Ihh 5% (8 i (5-HT) Fly-2 3 T2 (GABA) K,
REEAR AT 2R (Glu) ZKP 55 3 rhom 368 1 B B4R 5
22104 RE J1, BT IR YT A ) Rl R A R BT R i
B T A g a A R RE E O S GABA fig
REME LG LR ERR RS, B xR
F18 4 B A R 5 0z i 28 B JR Ak 2 o0 B G R 2
e o IS G SRR (S 31 SO R T s & 1 ) P e
AR A B BT AR IR T T, AR S U L A
5 BOE B XL B A 28 KR K 2% 2T 32 12, HPA il
Ty e S 22388 BT i VAR L LA Oy 00 35 0 3
A0 BRI 5% K GG PR 7 FH 2 (48 52 36 4 4l -
1 ##

1260 AU i3 280 AH €335 A FT G6420A HY = Hi U i)
FF 5 3% A ( 98 [ Agilent 2 #] ), 352 AU fif§ bR X
(Thermo Electron A %] ), TG16W AU 4 7 155 3 25 .0 Bl
(KU AL R A BRA T .

Xt K TR R (PCPA, b1 4 e kA= AL BH S A7
BN\l L 45 C10007807) ;12 B I AR F2 I % 3= e i



27 B 111
202146 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 11
Jun. ,2021

B R (CRH) B M B BT &= (ACTH) , J it fi
(CORT) fiff 156 Hu 728 W BFF 0 72 12 (ELIS A ) 3 5 (VL9
im A YR A BR A F L S 43 51 190729KE9,
190729KE10, 190729KE11) ; y-% 3 T 2 (GABA) ,
Z M (DA), &% MR (Glu), 5-32 {4 Jli (5-HT) % IR
T G /Wy S 7 S 5 2 = T /A IR 1| A= o
Z07J10H79273, S05J6G2, S12A 10185582, F25F7E10
127, 46 % 53 5124 99.2%,98.5%,99.1%,98.8%) ; L-2-
SR 2R (2-CLP) X B [ il 22 vd pR AR AL B 4
AR A LS €10007807, 4 98.6% , VE N P b
Pr(IS)HI T, K Ry J B IR 28 08K, W L 2 ol i
(L S | Bl B T2 T

TR A (45190301, 7= il b ) A H 5k A
(L5 180620, 7 b H 78 ) 34 W T~ LI 25 1 Ik 3 Hh 24K
R AR ] 210 2R v Be 2 K v 2 M e O = 2
VA U 3 ) 25 7 R I iR B W) Polygala tenuifolia 1)
TR AN SR Y 5 Glycyrrhiza uralensis (/)1 18
HRFIAR 25 .

SPF Z¢ if ¥ SD K B, 44 it & (200+20) g, Ity [
Tre B S B EF AR A, G IES SCXK
(£)2019-0003, A SC¥ B 1) 2l ) S B 5 VE 28 1L AR
HhBs 2 OR 2 Bl W S 00 10 B R 0L S b oL L e
SDUTCM20191106001 . =5 /i F i & (23+2) °C,
AH X 50%~70% , 12 h 't [ /5 155 41 34 2R 5% v 3
WEVEAR SR 1 SE g A S ) B AR K VIR .

2 Ak

2.1 KOEEMH S 4% 2008 R VE A T 2k
JrHL RS ) G H R R O AR AR, B I
P, K 24 T3 5 Ak R 5 A5 G 40 °CHR K, FE24T,
SR S ICE BV Y L ER R B I DA SRR R R
4 B S 6 25 DU ], R LT 6 b, AR N T K
AR R i B 8 B 60 °C gt
T AR B AR A 100 kgt ik, I H B 6 kg

2.2 LK 5B AR B Y A FR IR B
5 B KRR, 439 i 10, 8, 8 475 4 70% £ B
FEE3 R, WK 1 h, & IF 3R B, R 48 & —
PRF, e UR T M o R A5 9 R T by FH /K BE B A= 24
HYRES N1 g-mL W, BT 4 CrkF P H .
2.3 PCPAFHSIWMELH] HUNa,CO, 3.392 g, %
FRAE ,JN/K 2 320 mL; 75 FREU Na,HCO, 1.512 g, 7K
2 180 mL ;5 I i W I FETR A, T 1) Rtk 2 #h 22 o
W (pH 10.1) . FRHLPCPA M} ACIE &t , ik 2 1 2% ol
V0 TC T B R B A 45 g LR B, K BRI B

T4 PCPA 7l 520 450 mg- kg

2.4 WERLHGAY KR RS I L R
G GRS B 10 . BRI A2
KREIHEZ 1~14 AR RS B RBEPLZHE 1~
2 Bl 8, FEEEALHG 4 °C UK K IR Uk , 45 °CHIKE K
IR HORL 24 b, ToHORE, B I R L R B U,
A RIAS K, DA G K RO A SR R A N
55 15 R IFIf K B B T 3 PCPA TR B, B H 11k,
B3 d, REUBRWHIN R, AR HE R 25 BE
B R A S i s, 32 W10 B AN 28 2R IR KBRS 784 &2 1
B TE R AR BUAE AR 1~14 K N IE 8 43R 45 1) R A
TRIK AN SZ AT AT 0 38, 55 15~17 K — U Pk AL s v 45
GRBUAEER K, BESRE HAHESITES
It PR (8 gekg!, AAEZ B 1), IE 7 41 AR
BRI 25 T35 S A B K B R LIRS 7 d.
2.5 RBUARBT R A8 525 T b AR S 56 Y 5
7,14,17,24 KB 53 70 FR e B 2R BRI 4 5 34t

2.6 KRB —BATHFAWM WESHRRATH
R (BB il ZHEN KRR ) S SRR (R 2% U
55— TEER) , RIRCR A (R VG 5 I I
ML), WK B K (R EL R B — R DRSS ) FURS #iiR
A (FERE MEIR EE 2%ar) , KER S W 5w H] oy
K 10:30~12:30,

2.7 REZEJICAZEE ML TSR M5 19 R
HE Morris 7K 28 B I 25 55 50 B A %) 45 2 K B A7 4 d
FEALHUAT B A 1 d =S AR R . AT I 5
FARKMEE S AN Z R (A 2 B T AT 550
h— PG IR ) AEEH = G B e o B R 1A
B AT/ T 2.5 em, S84 SRR
SRR R BRI 2 A K S, A I R BRUAE K 2K o ) 2
2 AgfChe ). A AR I Ok 5 23 KAk 5
JIT A S5 0 K B T b BE R S — B A K e
SRR BUIE 120 s P 258 85l 45 47 B 1 TR B M A 4 =
5 PR UK R ]

2.8 KEUMWEH CRH,ACTH,CORT KFillE K
W52 h)E, FH 10% /K A S0 I I e 6 R e, 1 32
B ki, ## E 1 h 5, #5000 (3 000 remin”, 4 °C, &
L4210 em) 15 min J5 BUE 13, 8 T80 °CHAAE .
i A0 & U0 B A5, 2R FH ELTS A A6 0 4% 20 K B IfL 75
1 CRH,ACTH,CORT iy 7K F .

2.9 KRBT B2 21 rpobf 2838 5 o 10 00

2.9.1 KRBT Fo il b pf 2208 Ay g2 Y R BRI 32
B kIR, T vk B BCH ik 2H 25 R 4 B T

oG, BRSO BT 4140 0.1 g B F 04,
- 149 -



27 B 111
202146 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 11
Jun. ,2021

AR A 1045 8 VK 20, R AL 805 KBS
3 1 min, T4 °CE L (1 7 r-min™, 10 min, &[> 2FE#7%
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Table 1
internal standard for UPLC-MS/MS analysis

BET  FHT  ORW

Mass spectral information of neurotransmitters and

CEE RS mz omi WEN ERV
GABA  C,H,NO, 104.0 87.0 75 8
DA C,H, NO, 137.0 91.1 135 20
Glu C.H,NO, 148.0 84.1 70 8
5-HT  C,,H,,N,0 160.1 1150 155 30
IS C,H,CINO,  200.1  154.1 85 10
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Ji - 7K (5:°95) % fifk I s B 18 BT o K B2 43 0l hy 0.35,
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CLP XJ R (1S ) id &= , fin FP B2 %5 % , 75 0.1 gL' N
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J5 i, #E47 UPLC-MS/MS £, % 58 L J@ % o K e
il 4 1) 2R 90 S5 v B TR S et R AR TR AT A
I, A 2 10T U3 B, SR AS: 4 ol ol 22 32 I 28 3 1R
=y e KNG N = R M g 73 S DT e o
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ANOVA), DA P<0.05 RN ERFHITHFE L,

3 #£R

3.0 XPREUABREMEm  dR20HL ST R
ZAFRNB 7 dJ5 B 5 OE R A1 K R B AR T
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®2 EEEREENOCERZTREEANRERENRIM (F+s5,2=10)

Table 2 Effect of Polygala tenuifolia and licorice-simmered P. tenuifolia on body weight of rats with heart-kidney imbalance insomnia (x+s,

n=10) g
21 5 Fl ik /g kg! ST PN #14K H1TR %524 K
EH 201.80+3.48 243.47+7.17 271.67+8.24 307.7249.64 330.30+10.47
LR 200.51£5.73 217.92+7.43" 239.55+6.99" 249.78+7.17 258.84+9.841)
i & 8 200.67+5.43 217.75+7.34 240.50+7.44 250.19+7.04 267.19+6.29?
BOZE 8 201.18+6.09 218.39£9.52 240.87£9.05 249.93+9.18 275.65+8.06%

W S IE ALV P<0.01; S AR L4 2 P<0.05,YP<0.01(F£ 4,5[[) .

TEH AR, R B R A i, B R A A S B V%
K pi 22 B R AR G, JTCH okt e BE SR B G h IR
I PR b o0 W 38 G HIR BB 3 TR . J ik B0 R R
By 2T, SRR R, iE A S5 BE &
N NS L TR A 3l = ARV E P R U
52, R T W A R

3.3 XREZEJIECEE I m hER3INHELS
TEH 2 L A, AT A KRR A Y U B 2
D (P<0.01), 7655 = 4 [R5 B B 0] W] & 4 %0 (P<
0.05). SHRIAHE,EEN S B0E G A K RS
JE 3 55 URCBORITAE 575 — 52 B A% B8 BeF (] 227 B Jg 184 Jin ( P<
0.05,P<0.01), H AU & 41 38 s S W 5k o

F3 EESHEE DS R LR KR K RS2 N B0
(x+s5,n=10)

Table 3 Effect of P. tenuifolia and licorice-simmered P. tenuifolia

on learning and memory ability of rats with heart-Kidney

imbalance insomnia (x+s,n=10)

a0 flE/gekg!  ZEMRIREME B EAK B SRR R E /s
IEH 8.20+1.55 28.36+5.24
LAY 6.10+1.522 22.52+4.17Y
BT 8 8.60+2.46% 29.63+6.74%
JUAE 8 10.20+2.749 36.92+8.38%

5 IE R 4 BV P<0.05,2P<0.01 5 5 8 R 4 [ i P P<0.05,
YpP<0.01,

3.4 XF KM% b CORT, CRH, ACTH /K 3 4 5%
S L < S o= i B 2 N = W
CORT, CRH, ACTH /K ¥ ¥ & % Tt & (P<0.01) ; 5
PR 2 b A, e A 5 00 A 2 AN TR R A R A K
L Il % T CORT, CRH, ACTH /K F (P<0.05, P<
0.01), HB0E & A 42 24OR AT

3.5 AW 5 R IE

3.50 M BN AEY ST LT Bk
S I AT IS B Sy R S B P O A I A e
o R0 o O L o =0

352 AMEXRLGERTL LGRS 5 A bx

R4 EEFEEEX O E S X B KR KR MEF CORT,CRH,
ACTH KFBIZ M (X£s5,n=10)

Table 4 Effect of P. tenuifolia and licorice-simmered P. tenuifolia
on CORT, CRH and ACTH levels in serum of rats with heart-

kidney imbalance insomnia (x+s5,7=10)

A% FH/g-kg' CORT/ug-L' CRH/ng:L' ACTH/ng:L"

EH 174.73£13.10  64.32+4.49  57.05+6.45

T 220.38+17.91" 95.60+7.48"  87.07+6.34"
i 8 202.68+9.982  87.02+6.372  80.38+7.28%
BT 8 180.14+13.83" 70.53£7.89>  61.54+7.339
JoT e R JEE ) LU AR A A AR A, AR 0 A 40 e TR S S
5 5T A TR LA 2 (B AR X T N A 06 TED AR A LU (B R A0

ABER 45 AR E I 2R, #5 8] GABA, DA, Glu fil 5-HT
B4 151 05 7 2 43 591 R ¥=0.188 5X+0.163 8(r=0.997 1),
Y=1.138 9X-0.025 8(7=0.998 3), Y=0.104 7X+0.092 4
(r=0.997 4), Y=1.074 7X+0.047 6(r=0.998 6), U ¥
28 PR K YK R 1 500~42 000, 4~96, 250~6 000,
10~240 pg-L", V0% & & T R 4350 1500, 4,250,
9.99 ng- L, HAFMELL (S/N)¥1>10.
3.5.3  fEEREE SAEE &N H N R H [RDRE %
J& 1) RSD #4<15% , #E 5 J RE 75 -7.9%~8.2% , fF &
Az W I K
3.54  PEHCIIOR 5 AEEBTAON A% A A B IR
I FAE 78.25%~101.35%, 3 B &% W 7E 79.35%~
105.78% ,RSD ¥J<15% , 3¢ B JC B b 35 ot 8507
3.5.5 Rt R R4 SURE G R e = R R E
PE (RSD<6.4%) , ¥ fil fat 72 P (RSD<8.7%) , if #E £
Fa 7€ Tk (RSD<6.9% ) Fil < 1] 52 22 M (RSD<6.3% ) R
I, LR 4 %0 Bl o3 A AH I Y S 1 T SRR R AR E .
3.6 Xt REUF EMiH GABA,DA,Glu,5-HT & #1Y
M HERSATAL, HIEE A R B KR
i ' GABA, DA, 5-HT /K 3F ¥ g 2 F& 1K (P<0.01),
M Glu 7K F 5 3 Jh 5 (P<0.01) . SR A, i
H 50T G K BT B GABA, DA, 5-HT /K
SEH B B T (P<0.05,P<0.01) , 1 Glu 7K -2 HA i3
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ALZE 3B 28 (143 R 5415 1.GABA;2.DA;3.Glu;4.5-HT; 1S.2-CLP
B1 XKERTERS4F#H 253 RHN MRM
Fig. 1

FEAR(P<0.05), HAGEE MR T & .
4 iTig

PCPA 2 fifi P9 5-HT A5 9 5 B A R 570 10 1 590
i E S PCPA W] fiff 3l 4 2 BIR , 2 1 N A0 48k i
1 2 MRS TR i 22 PR 3% e () of 38 e 7 1 2 IR A BRUASE
Y, Be T 2K BRURR S A 25 AL 3 B0 BE AR R HPA

MRM of four neurotransmitters in rat hypothalamus

B I PRI A , O L2 0 B 5 vk Tl R, Al SE M AR
SE VIR B AT, S — Pl Ry BRI A 5T % IR 25 B A L
il A A

2K i 5 HPA il Ty RE b7 3 S bft 28 32 5 K SF 25 AL
WA G . HPA Bl 40 WY 3 4~ % (CRH, ACTH,
CORT) #H B BK Al 52 M, 76 B OIS A5 4%
PSS 3CHPA Bl BT AT CRH Y 4 36 15
ACTH H1 CORT 19 e Ji o e =2 385 i, AT -5 3008
RO L AR M R IR R E AT HPA BlA S B Y
A3 W S AT, 22 B0 A BB IR I ] <5 h BF, CORT 7K 3 W]
5 38 5, CORT Ml ACTH /K - 55 i B A Aisf 1] 52 471 A
K, GABA J& — FhE SF BE AR A9 B 7L E i S
GABA 52 1A 45 & > 410 il e 8 3% 495 LA A B B, 2 0/F
ZAEFRMEIR 2 P07 IR EEHE S, Glu &
X At 28 22 G0 v o B A 2 A I 48 3 S5 I 9 e 2
JC YIS B, W T 2] g2 v e A EOE W Y
Mt S5-HT AT DA J2 A P 5 2 11 B e 20 i 26836 I
2 55 1 IR -5 R 1 W45 L DA TE R b & B s LY
MK DA Ve RE I I AR I A R 3 B e A
LRGN T LA . 5-HT 38 i ek 2 B 3 AR 2 i
WIS R 9 2 e T 52 7 >F il 3 e B, 6 o K o L i
kD 5 S B AT 6w A B S 4 3E 40 i i
AT S R )N B R ST ], 2 )N U A
)40 A DX | BE K 5 R JE X GABA K F-, BA g it
B A 174 7 P

AR SCHIE T 45 R & B, wE AR K BB R AT
K, RGBT kA BE D] 2 HPA il 70 4y , R
i CRH, ACTH 1 CORT /K- 1) 8 2 3 i, th 25 3 34
e MR R BT e i o 4 Fh il 2833 BT (GABA, DA, Glu
N S-HT) K & A= 3£ L, i 285 3z i A0 0z 75 1 il
Ja K BRAER T EWKE , KB IHEACEE, R
2N W B K BRI W HPA Bl £ 4% 38 % K -, A )
JE PR BT Fe i v A 22 88 5 A 22 3K KO L B0 R
R A R AR AT Sy, LG 7R R VR O B R
NG A 5 00 7R IR T 48 R A R B AT RE S ek e

x5 EXREHEENOCELRZTRIRKARTEM® GABA,DA,5-HT,Glu 2 EMH M (F+s5,n=10)
Table 5 Effect of P. tenuifolia and licorice-simmered P. tenuifolia on contents of GABA,DA,5-HT and Glu in hypothalamus of rats from

each group (x+s,n=10) ng-g’!
415 Fli/g kg GABA DA Glu 5-HT
IEH 63 164.10+4 353.64 101.00+£18.75 7 606.87+1 348.93 333.06+41.66
iy 45090.15+2 474.08" 66.56+9.31" 9 483.66+824.65" 122.28+26.90"
I 8 49 837.13+4 765.27% 88.70+11.93% 8 538.37+1 105.51% 220.75+28.90%
I 7 8 56 559.08+4 149.41% 99.22+13.14% 8281.51+1024.00% 242.28+27.19%
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OB A B2 R IR R B HPA il D) 8 T 4y F1 T Fe figi o
2838 JT KO- ZE AL A G, 7R 4 BUH AT 4 5 X0
B AN 28 2 IR K B HPA il Ty B T 47 AR B i P 22
36 K CF ZE LA R AR T . R AR SR AE 4 K
SRR T AR MRAE S HPA Bl 5 TS B M &
38 O 4 2 ek AR AR R LG 9 O Al %% U0 A O (B S IR AE A
— 8 1Ry BRVE 5 L S AR A SCHE o B il bt — 2ok
2 W5y 2805 2@ R 7 0 o i X HER
[Fi] ) it 6T 2 B ) T T R 1464 B0 R A ) 22 IR
15 5 38 & BL A 5T

A% R R A A 9 2 W e AR 4 H R U B
R AN 3,4, 5-— W 400k R TR & L B g, Of:
BB o H R CH R B AR R vT T R AR iR
/NEURE SRR B 8N S-HT KF, 3,4, 5-— 4
FE R HE R T U0 A5 SR D FR B R GABA 24k &
FEBRAE FE > B B CH R AT 2 0 AR
WORNp 22 0 T, 0 BUE M AR AR 1 1-4215 3 1 2 )
o] iCAC R . AN R BE IR R H O H RIR YT R
M A O R . MR R A SO T A5 RIT A A
SCHRHZIE | 2 3 #0038 7R AU 5 2 as R 24 R
Al BE 52 G B S T BLRR L3, 4, 5-— H A IR A EEFR
i Tt DA BRI A G, BARAL A A
o T ik — 2L B 5T AIE 5

I8 R R I PR B 0 2 M g5 T 2 FE TR R BT R
S5 M BT JR 2 T SR 1) I DR 24 07 3 v, e A o R
PR AT g S 5 Y AR SO gR AE R BOR AR
P3G 7R = DTN I Nl N NI o e B R TR VAL - I
i 1L 3% H* CORT, CRH, ACTH 7K ¥ Fl F F-figi * Glu
LT E F N GABA,DA Fil 5-HT 8 & &, H.
AL 75 4 FH A, DA 3 310 9A 97 O IR s R
A5 W UE T B AT R e 7 A a5 B VR A%
Ge 3R, AT Ry I DR A B G2 A o 4R R R AR AR
I L 36T Ay 0T 7 M BRI 5 A A
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