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Effects of Acorus gramineus Soland on learning and memory ability and apoptosis
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Abstract: Objective To investigate the effects of Acorus gramineus Soland on learning and memory abil-

ity and the inhibition the apoptosis of nerve cell in rats with cognitive dysfunction induced by aluminum (AD.
Methods Continuous intragastrically Al chloride solution of 100 mg/kg for 3 months to established a rat
model of cognitive impairment induced by Al, and cognitive impairment was treated by intragastrically Acorus
gramineus Soland. The learning and memory ability of rats was evaluated by water maze behavior experiment.
The protein expression levels of apoptosis factor B cell lymphoma leukemia-2 (Bcl-2) , activated cysteinyl aspar-
tate proteolytic enzyme 3 (Cleaved-Caspase-3), and Bcl-2 associated X protein (Bax) in the hippocampus of rats
were detected by Western Blot. Reverse transcription quantitative real-time polymerase chain reaction (RT-

qPCR) was used to detect the mRNA expression levels of Bel-2, Caspase-3 and Bax. Results The results of

water maze experiment showed that the latency of spatial exploration of rats was shortened in the drug inter-
vention group compared with the model group, and the frequency of crossing the platform significantly in-
creased, with statistically significant ( P <C0. 05). The results of Western Blot and RT-qPCR showed that the
expression of Bcl-2 was significantly increased and the Bax and Caspase-3 was significantly decreased compared
with the model group, with statistically significant ( P <{0. 05). Conclusion Acorus gramineus Soland can

improve the learning and memory ability of rats with cognitive dysfunction induced by Al and reduce the apop-
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tosis of nerve cells in the hippocampus.
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1.2 U5 ks —AMB U AR LET AR
Al s A0 R (AR = LB 25 I A BR S WD 5 ik ir
PO (AR A HI 25 5 ) s Bel-2 Bk (bt N4 22 A= Wy 4 R
R A ; Caspase-3 HLI& , Bax UK (L L 45 £ 24
B AR FD 3 Bel-2, Bax 519 CF A= T4 Wy By
TRERAERNTD ;Caspase-3 514 (5 T HE e T4 W Bl 5
FHIRAFD s Z Uifig LR K I AL (3% & Spark 2 Jj g
FiiE AR A ) 5 32 B 76 5% 8 & PCR X (¥ [K Light Cycler
96) 5 HL YK AL (WIX-EP600) ; i i f1% 3 BfF J8 13 (it 7 2
#i /R KZ-11I-F) ,

1.3 Zhad525Wia KEE ISR 202,
IYFEMESE RE (25+ 1) CLIBE 50% ~60% . k7
I3 ROK B HT B 25 6 R BRI A R S e B TR
T 5 2 B S 30 S ) A B 2 R S I R VE LR AR AT . 35
PRI IR 1 RS AR B ML A7 2R 19 7 5L 8% 60 LR R
BEHL > Jy % BT BERY 2 B AR R i 4 A B
F B X BE A 5 AN, R T XS B A O L
BRET 28 R HR A B R T T A AR K, AR R K
BN 10 g/ L AL B IA T H IR 100 me/kg 25 HiAh 4
AL HE R B BOR BUN B AR AL, A A 2 0
FACER I WG AS AT AT b B 4 B AL 5 AL 5 g/
kg 10 g/kg A7) 5 i B 5 BH M X6 BE 4R T ALk 7 7 40 45
M8 400 mg/kg MFIEHEE . EBEH 3 NH .

L4 JKKERM KR FTI0ICRE T B4
Ja s FERR KSR B AT R 2 S . KR B K b o A
FHY 3 em = BERK KR INASRK , IE SR
A1 ds B AR R U K 2K B i liE UK 1 min, LGS
KRS . ENAAT LI TF IR IS K R BT B A IR
18 7K Sl 340 S Kt v TR S 5 — 67 S 56 P B R R R
SRR G KRERIE P R)E . RE A4 R, Rk
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1.5 Wstern Blot & K B i & 2H 2 Bel-2 ., Caspase-
3.Bax EHHRE KR ELREE ARG, A 3 kE
Pl 22 008 R B E A7 IS T SRR e SR U ST B BT Sk L BE D
HEAT UK EERAE B IOKR B B 41 2, 48 UG M 4 2] i
A —80 CUKFER HKIWIRAE . SRR B HLUR .,
T S fige i v AR AT B (B B v 2 21, 4 MU AR
F o RS AT BCA WREEMAE | i 2% 8 AR i L B L 5%
K, 2B HE ],  F Bel-2.Caspase-3.Bax ik, & —
P, B AL, B R Image] B HEAT IR BE
[ERIOR i

1.6 RT-qPCR fz il K B 4140 Bel-2 ., Caspase-3.
Baxr mRNA FRiEKF- $EIOK OB & i 5 H 45 Ll
FHA RNA $2 Bl ) & 32 B0 5 20 20 g B RNA,
Bt e o i cDNA R & A R cDNAL I LLE B eD-
NA AR SEATY G N, AR RG] 51 0L 3k
1.% 2,

®1 EHE=R
H o RA/L
SYBR Green Master Mix 10
Forward Primer 0.5
Reverse Primer 0.5
cDNA 2
RNase-Free Water 7

*z2 slHFE3
B ElL )2l
Bel-2 EFIY .5 -GGAGGATTGTGGCCTTCTTT-3'

S G .5 -GTCATCCACAGAGCGATGTT-3'

Bax FEM3#H .5 -GGACGCATCCACCAAGAAG-3'

K518 :5'-CTGCCACACGGAAGAAGAC-3'

Caspase-3 FI5# .5 -ATGCTTACTCTACCGCACCCG-3'
K514 .5 -ACATGCCCCTACCCCACTCC-3'
GAPDH Em B4 .5 -GACATGCCGCCTGGAGAAAC-3

F 514 .5 -AGCCCAGGATGCCCTTTAGT-3'

L7 Silb2Egrk XTI, A SPSS 26. 0
Bk, A SLBIE L (et RFER, S TEE
Bl i K-S /g ki o o2 /A GBS0 M.
RBAEAT G EBMES T, M One-Way ANOVA i
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T2 M A, gy 22 55, (A LSD i #47 Lk
B AR Ty 22855 i | Tamhane #5040 2R 2048 A~
PG IEZS o A 5 i A 20 A ] Kruskal-Wallis £
B, BRI KR E N P <<0.05, F#RE R AA S
2 BHR
2.1 JKEELIWEER Ha X RAM N, BRI K
B 5 d PR IR 5 6 R 2 [ 4R R L 00 1y ul
BEBREW D, ZR A5 ¥E L (P <<0.001),
SRRV AR LY A 5 AT 0] B A o 0] 2 DA R PR P R
HECZH (1% 7 AR 0T Y I8 4 2, 56 6 IR s TR HA R S 3 2
SRV Gl T 11 N S S o = s s S AR S
HEBAHAZHBZER BRI L P <<0.05),
W3 3,
% 3 Morris F¥EBRPFEEFTHIRE

20 5 n WM /s  FAZFEBKE/ K
75 A IR 12 28.8948.63 3.94%+1.83
HEAR 21 12 46.474+10.78*  1.33+1.01¢
A E TGN A 12 41.12410.95"  1.7340. 87"
A B T 12 35.3829.03¢ 2.4640.92¢
[H 1 X6 AR 2 12 34.82409.23¢ 2.5740. 54"

HOXNTEXABEENGEDER T, Qae 5 H A HE
4 thE ,a: P<{0.001,e: P <C0.0013b.c.d.f.g.h 5 A& 4 It
#,b: P =0.178,c: P =0.008,d: P =0.005,f: P =0.385,g:
P =0.018,h: P =0. 006,

2.2 Western Blot SLEG 45K 525 X AL AR L, 452
Bl Bel-2 RiEMH B T . LA ) Bax il Caspase-3 &
B ELRE,ZSFARITEEXCP <0.00D), 5
ST 20 AH EL o A B T AU A R R 2 DA R BH P o TR
YU Bel-2 SRR A & 8, b, o B3 e A a4 Y 22
SEG I FE P <<0.05), SHEAIHAM L, £ B
PR 2 2 | R 9 4 DA K BH 4 X B 2 Bax Ml Caspase-3
MR T, Hd, Bax M RIE2ZRTE 3 N
KEA G2 L (P <<0.05 8% P <C0.001), i
Caspase-3 FZRIRTE A1 B 3 =5 77 & 4 R0 BH o X FE 41 22
] f) 22 5+ LA Ge il 2¢ B L (P <<0.05), W3 4.K 1,

Ag B
g 4000
g 4
§ 2000
T 000 2800
0.00 400 800 1200 16.00 20.00 2400 28.00 3200 36.00 40.00
Cycle
C
@ D
2 4.000 -
2
g 2000
3
= 0.000-0:009
0.00 400 800 1200 1600 20.00 24.00 28.00 32.00 36.00 40.00

Cycle

®4 BAKXRBSHEA Bel-2.Bax,
Caspase-3 EAEMNREEHEILE

215 Bel-2 Bax Caspase-3
75 % I 0.90+0. 25 0.43+0.10 0.19+0.75
FEARIZH 0.4340.19*  1.04=+0.11"  0.8940. 22¢
1B T AR A 4 0.4740.149  0.7840.10°  0.67=+0. 20"
A E i ) 0.69+0.18¢  0.53+0.11*  0.57+0. 19
P %of BE 2 0.5340.227  0.6640.16%  0.6040.27!

. ORATEXAHEBEUNGEDEF, Q5= A EAL
#,a:; P <C0.001,b: P<C0.001,c: P <C0.001; 5 # & 4 4 W,
d: P =0.755,e;: P =0.035,{: P =0.430,g: P =0.022,h: P
<C0.001,i: P =0.003,j: P =0.107,k: P =0.023,1; P =
0. 039,

Bel-2 |sm— M S —— | D6KDa
Bax | s e o - o 21KDa
Caspase-3 - . 32KDa
TUBLTY | D e W W | -0

A B C D E
FoAZAX BB EAELC B E KA
EA;D. TEFEAELE MEXEA,

B 1 #£&%4 KR Bel-2,Bax.Caspase-3 & H % 1k K F

2.3 RT-qPCR %HKZ5HE  RT-qPCR 455 Eon, B A
FER ALY S R B G 0, B ROR A — B0, 5 i
MLk o Zu g, Bop— 0, R UL AR FR S PR3, R e i
. W 2. K 3. 525 FOR A AR L, AR R 2 R B
W) Bel-2 33K F B, Bax . Caspase-3 Fik FFb . ix 88
ZRABFFEIT¥ELCP <0.001); SEB AL, £
BV AV R o AL R R S DA R P X B Bel2 3R
KB B Ho o Bl e R A 25 R B Gt
B CP <<0.05) ; SHIAIAAH L, A4 Bl LA = 4L 5
i 2 A K BH T BB 40 19 Bax . Caspase-3 114 3% 35 B
W, A EW s A RAN 2R BEASIEE X

(P <<0.05),A 4,
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A B C D E A B c D E A B c D E
A ZANBAB EALC.EEHERAEL:D. FEFEGHNELE HESEA," P<<0.05,"" P<C0.001,
A4 %4 KR Bel2.Bax.Caspase3 mRNA % ik K F
3 i ARG TE I, 92 TR 25000, W

RA] /R 2% 18 BRAE ( Alzheimer’ s disease, AD) & —Fb
UL AR M b 2 R G aR AT MR RN L HRR R IE 1 T
OB B R RE AT R SN IR A A T B
XA BAE S, A HI T RE B A% (mild cognitive dys-
function, MCD) 1 24 B /R 2% 165 BRAE | 07 4 #5995 (Parkin-
son’s disease,PD) , % f& il # i 5 ( Huntington’s dis-
ease, HD) Z¢ i 23R A7 952 95 A9 1T 9K 4, 1 i 1 Tl
Ty R B A 19 2 B2z AL ) [ AR 20 A 2 22

BIERN—-FERMAESE.)ZHTHEE
W AR R R AT R NSRS Wy bk & G g LB
HEFIL R RGeS . BT 51R S AD AR E Y%
PR AR VE M AR BCAR I R AT R tau
G SBUNE R AR X SN DB U = AT e R A
PLR AR R T, AR5 e WY 2 40 M O T R e AR AT
PEPIG b 2 A M S8 T S AL 2 1, A AR
b I = RS 1RO A b7 el ) /0B | S TR N
T % BE T SZ A % P TR0 S . B AR I Ik LR 2
FHE 1 (Bel-2) 78 ZOR0 A A 5 1 20 B I 2 9 422 v 43
A OG0 AR 5, W L S W) A0 b = D AR AE 20 Fib
Bel-2 #H5CH F L 20 A AN E 2 - B JE T2 (Bel-2, Bel-X1)
FE P T (Bax Bak) & . I 385 TR R R 2 1]
14 VA5 16 D E A0 A7 T 588 T b R A DG B AR
AL T3 BE o, Caspase ZM6 88 & SL R 12 2
H. TEXPDRGEF, Caspase-3 & I8 T2 G [ b A B H
R 12800 A P L B S AT R T R S B B

AT B R P2 PR R — DR 25 B, AT DLAdE O ik A

il KGRI M PR TS IR KR IR R U
JEFIE S s DA K XI5 Y 2 B A0 B 4 4
I AU TE S /N A e < s o = R S = LA
2V AR AR AN R AESF Z R A AR . E TR
WY, A0 Bl b i 22 s I 23 mT LE i 2 b g AR Ok
BT AD BYAFEHT sl il 28 o0 I T F0 R GE B B4R

b AR 3E 2k IR A 1 R ik A
TEAHFFE 38 3k 5 7R 21 1 7K 2K B AT hy 2 S B 4
AT LI, B8 U 35 T DAGE R R A% 2T 10 1 R T T B R
1R AN TR B A AR YRS 56 R BOK RO N ) e B A
) B0 1) S g A5 A S N B, i i Western Blot, RT-
qPCR B 5250 45 5, WL %6 3 5 5 BOR WU 5 XA 28 4
FELJR TR0 X 5 22 e A R 8T g A
FHZJH R L 25 3, SRRV A L A B A e )
2H 1 R B K 2K B P 2 v AR 4 0 5 Y- 6 RS
)R RE T A BTk L O ELTE D XR84T
JEA PR . X R, A B AT LR = R L AT g 1e
FE 7 B AR P 2 0 R 1 0 T X i 22 4 S 3 R 4 A
FH o 56T 40 & T X A 28 4 B 4 JH A9 BAR LR, A SR
MCEARIT ST AR Z AT O ITFE 45 2R B 0 Bl d i b
AR b IR R B SRR 1 S IR AR 1 B A 22
FFRRF IR KA . A A B I E i
P53 o-Jun ZEE R v B 9 W5 R 16, 8 Bel-2, Bel-w
M IR ] Caspase-1 BT o DI U6 2 1 5 4 22 50
RO T e 2 o A B 2 M T A £
B SR AEAE T B 0 B A0 B TR T BT R 28 1 BRAE i
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