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TEE: B BOPRIRE R/ BUNARIZh R YER . FiE  MEPE CSTBL/6 /NERBENL S oo (Il AN |
PEREWE T . S HIRFA . IncRNA Pvil B, BEASTE 7 +IncRNA Pyl B4, IncRNA Pyl @41 FObE ARG % 7 +
IncRNA Pvtl @RAL T % 55 IncRNA Pyvil SR RE, BEAR TS 7 4LFIBEAR 757 +IncRNA Pl BURAIHEB 457 12 o/
kg WRIRTE 7, ¥2k 12 A, AZAE5HUERI/NEOAAITIRE; JE IRY W E0E Dl 2 ot 4 16 B ; TUNEL 3 (o Ui o
CAl XM TP T-FLE; Western blot 348 ¥ Th 41 41 Atgl6L1, SQSTMI1/P62., Beclinl, LC3 2K 1%35; RT-qPCR i
KT T ZHZY IneRNA Putl 363501 Beclinl . P62, LC3 mRNA %3k, &R S A4y, SEA/NFImEFE (P<
0.01), IR (P<0.01); PbEERBIIER (P<0.01), ZFEHFG OB B bR 4 BR 45 8 i 6] e 2> (P<
0.01); W CAL XUk R G/, JE IR/MAB R /D, a TR I Em (P<0.01); 1B HZ Agl6Ll
Beclinl . LC3 1/ [ B 435, IncRNA Putl 335 F1 Beclinl . LC3 mRNA FiEFEAL (P<0.05, P<0.01), P62 & M
mRNA FRiETHE (P<0.05, P<0.01), SHERA thE, WilsE rd /b R (P<0.01), EEEE M (P<
0.01); HEREWRINLRAT (P<0.01), ZFEECT-GWRECH B AR R BRI B Bl LE 3G (P<0.05) 5 i CAl KM&EILEEH
FIEASIES , MR, JEIREERE, MEITCHTREK (P<0.01); #5214 Agl6Ll, Beclinl, LC3I/ 1A
FiK, IncRNA Potl F535 0 Beclinl . LC3 mRNA FEikTHE (P<0.05, P<0.01), P62 I mRNA FiXFEMR (P<0.05,
P<0.01) , SHEIRE A, BEIRTE 7 +incRNA Pvil s {4/ RIMBEF & (P<0.01) ; kB RIZER (P<0.05);
D CAl X JE /MASR /D, M TR (P<0.05); #5441 Agl6Ll, Beclinl, LC3 11/ 1 X,
IncRNA Puil 25350 Beclinl . LC3 mRNA FikFEK (P<0.05, P<0.01), P62 mRNA F£iETHE (P<0.01), 45t Bijg
T REBCE R R /N BUAN IR, B Zoci T, HAER P RES SIS E 5 IncRNA Putl AvS:19 A AR L

KRR . WENRTE T WEUR; INRIDRERERS ; J9T0; AW KEEIESHS RNA (IncRNA) 3 AJE A0 5% A i B L A 1
(Pvtl)
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Effect of Tangzhiqing Decoction on learning and memory impairment in diabetic
mice based on autophagy mediated by /IncRNA Pvtl
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ABSTRACT: AIM To explore the protective mechanism of Tangzhiqing Decoction on cognitive function in
diabetic mice. METHODS  Male C57BL/6 mice were randomly divided into blank group, model group,
Tangzhiqing Decoction group, mno-load virus group, IncRNA Pvtl knock-down group, Tangzhiqing Decoction +

Wi EHE: 2025-01-11
E€WME . EXRARRESGH FBH (81973796) ; TLINE DGR SLEAIH R (KYCX21_1701) ; #PHTE g XRF DA B2
BHAFRMRTIE (BNWJ202500136)
EER T ok BT (199%4—), &, Wil ZREM, WFASBRIEHERRIIGRR S, E-mail: 2386639379@ qq.com
*BIEEE: £ 0 (1960—), %, W+, KR, FEEMW, HEAS0, NFhiEELS SR NS WARBEE I, E-mail:
njzywangxu@ 126.com

3614



2025 4F 11 H
ATt B

R %

Chinese Traditional Patent Medicine

November 2025
Vol. 47 No. 11

IncRNA Pvtl knock-down group. The IncRNA Pvtl knock-down group and Tangzhiqing Decoction+IncRNA Pvtl
knock-down group were injected with IncRNA Pvtl knock-down virus in the lateral ventricle, and the Tangzhiqing
Decoction group and Tangzhiging Decoction +IncRNA Pvtl knock-down group were given 12 g/kg Tangzhiqing
Decoction by gavage for 12 weeks. The cognitive function of mice was detected after administration. Nissl staining
was used to observe the damage of hippocampal neurons. TUNEL staining was used to detect the degree of neuronal
apoptosis in CA1 area of hippocampus. Western blot was used to detect the protein expressions of Atgl6L1,
SQSTM1/P62, Beclinl and LC3 in hippocampus. RT-qPCR method was used to detect the expressions of IncRNA
Pvil and Beclinl, P62 and LC3 mRNA in hippocampus. RESULTS Compared with the blank group, the blood
sugar in the model group increased (P<0.01) and the body weight decreased (P<0.01). The escape latency was
prolonged (P<0.01), and the times of crossing the platform and the ratio of staying time in the target quadrant
were decreased (P<0.01). The volume of neurons in CA1l area of hippocampus decreased, the number of Nissl
bodies decreased and the apoptosis rate of neurons increased ( P<0.01). The expressions of Atgl6L1, Beclinl and
LC3I/ 1 proteins, IncRNA Potl and Beclinl and LC3 mRNA in hippocampus decreased (P<0.05, P<0.01),
while the expressions of P62 protein and mRNA increased (P<0.05, P<0.01). Compared with the model group,
the improvement of blood sugar in Tangzhiqing Decoction group decreased ( P <0.01) and the body weight
increased (P<0.01). The escape latency was shortened ( P<0.01) , and the crossing platform times and the ratio
of staying time in target quadrant were increased ( P<0.05). The structure and morphology of neurons in CA1 area
of hippocampus were normal, the nucleus was obvious, Nissl bodies were abundant, and the apoptosis rate of
neurons decreased (P <0.01). The expressions of Atgl6Ll, Beclinl, LC3 I/ I proteins, IncRNA Pvtl and
Beclinl, LC3 mRNA in hippocampus increased ( P<0.05, P<0.01), while the expressions of P62 protein and
mRNA decreased (P <0.05, P<0.01). Compared with Tangzhiqing Decoction group, the blood sugar of
Tangzhiqing Decoction+IncRNA Pvtl knock-down group increased (P<0.01). The escape latency was prolonged
(P<0.05) ; the number of Nissl bodies in hippocampal CA1l area decreased, and the apoptosis rate of neurons
increased (P<0.05). The expressions of Atgl6L1, Beclinl, LC3I[/ I proteins, IncRNA Puvtl and Beclinl, LC3
mRNA decreased (P<0.05, P<0.01), and P62 mRNA expression increased (P <0.01). CONCLUSION
Tangzhiqing decoction can improve the cognitive function of diabetic mice and alleviate neuronal apoptosis, and its
mechanism may be related to the activation of hippocampal IncRNA Pvtl mediated autophagy.

KEY WORDS: Tangzhiqing Decoction; diabetes mellitus; cognitive dysfunction; apoptosis; autophagy; long
noncoding RNA (IncRNA) ; plasmacytoma variant translocation 1 ( Pwil)

BEPRI AV hw DR AGI PR, 20 60% ~70%  ROILKE . Mg, MRBi | 2RSS ZRKF K4 ikl

AR 2 A R R R A DRI RERE AT, R il
PCIIER , “FAIREJI TR, TEE . BRI NS fE
JIBERF BRI A OGN D RE S ( diabetes-
associated cognitive dysfunction, DACD) 32 Z Ff [A
R, BARE LS ARG, ELBZ A RAE
JEPEZ a3 rh 2 B I M A3 RT3 ek 22 fi
JBe i R AP, UM DO RERR AT . 16 TR R AR
WL AAE L KR MURE AR LA R L o R
LIRS DACD™ , DACD AR I R 3%
WEHIATHEE “JHBERNT HEE, S
e BB 4% " SR BB ALY BRSOy
SEIRTTHE IR S HOF e 2308005 o I R BEHLYS
MRS I, MERRTE 7 REAT SRR 2 B i 1 &

B s R, B S R HRE, A
i, NEMESE DACD By fa i K 3R, XHBE RN 835 &k
FERTERIN AR ]
BT RET, BEIRTE Oy ] 350G 2 BRI IR
i (type 2 diabetes mellitus, T2DM) KA/ FAY
FJFNCAZRES), PRI SHA A5 | LC3 A&
ik, W ST TR, B ST
ML AR, KEEAES S RNA (long noncoding
RNA, IncRNA) E#IEBJE T2DM 4 F A 424 h
TR T, o, IneRNA R 40 i 98 7 b
TR F A 1 ( plasmacytoma variant translocation 1,
Pvtl) AT B RN B g oo T AR
$aLh IncRNA Pul . HWE, 20 T NI KL,
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PRUPHIIR T 7 2% DACD HFEFIBLI

1 ##

L1 33ty 75 HMENE SPF 9% C57BL/6 /M,
7 JEEE, REE (20+2) g, T LIBHSE L
WA RTAL A [ L8 sh ¥ A= 7 VF AT IE % SCXK
(') 2022-0004 ], TAFE TR S EEZ R SPF 5K
WL [ S8BT VETIE S SYXK (35
2018-0049, N 22 °C, HHXFIREE 45% ~55% ,
12 h/12 h B S2 a Eh, iR FRAE A ik f . 1k
K, ENPERSE T d JREEAT S, S et BEZR
FACPZ WAz (/8BS 202303A055)
1.2 Zdh BEIRTE T EKS 18 g, MIRL T 18 g,
PE2 15 g, BATCH 15 g M fia 12 g Hk, Pk
I SE FVLI A R BE 2 5y, Zem R 2y
REIKER R AR S e o E i, ¥ BIR 256 B
15 min Ji7, WA, BUKBRITIR SCKART, U8
IEUE R, I A R Ak i R 2.4
g/mL, 5345 T 4 CLRAE,

1.3 A& brERIG AR E A (IR IR A
BT AR ] ) 3 Morris 7KK B 45 (ZRUIEAE
AP ER B A IR A R ) 5 JJ-12) BEK AL, JB-P5
I (DR TARA ) ;. RM2016 fik B
PIR AL (78 Leica 22 7)) ; E100 1E B % R
( HAS Nikon A F) 5 VEI86 HLUKAE ([ K g
MRHEABRA T ) 5 S430R FsE @ HEOHL (FEE
Eppendorf A F]) ; 7500 988 7 PCRAX ( L%
A EIT A PR ) 3 ImageQuant LAS-4000 f£2¢%
BICHAGRHAL (3EE GE A7),

1.4 &K A  HEARHE R (streptozotocin, STZ)
(£ E Sigma-Aldrich A 7], %5 S0130); IncRNA
Pot1 GRS BE B B P X BRI B | 9 5 BILEE TR
A B A A fHE, Pul-RNAL BB A7 51 ok
GCGAGTGTGATTTGGGATATT; Lantus i 52 [ 5%
wAE (dbst) W2 ABRAT ] BCA HH N E
BRE (LR REYWHARARAA, 5
P0010) ; %4t A WEA I 16 FE &1 1 (autophagy
related 16 like proteinl, Atgl6Ll) ., HMEIELEH
(Sequestosome 1, SQSTM1/P62) . B 4f ifg bk B 954 -2
HEAMEAEM P LEMBRAENA 1 (B-cel
lymphoma-2-interacting myosin-like coiled-coil protein
1, Beclinl) . 7% # X & H 4% 3 (microtubule
associated protein 1light chain 3, LC3) . B-llzhEH
(B-actin) ZFCREHUIR (IR =B AW HARA RS
Fl, %5 29445-1-AP, 18420-1-AP, 11306-1-AP |
3616

14600-1-AP | GB15003) ; HUREEHRC L EPIR 1eG
(H+L) (b2 EemEmBERAGRAR, 925
ZB2301); & RNA $RHCGRH & w5l H &
ChamQ SYBR (i mUifMEREAE MR A IR AR, %
S RC112, R223. Q331); HE Jeuk. W4 Mk e
W (DA R AR A R AT, 185 61005,
G1032) ; TUNEL il & (%t Roche A H], #2'%5
11684817910) ,

2 Fik

2.1 @ SHA/NREG T AR R, A
MG T MR IR IRE (20% REME ., 3% HEH
18% J&M . 59% /NERAERFIREL) , 2 6 JH, fii
BN B3 K5 BT STZ 35S, 4A25T7 12 h
EREAEK, IS STZ 85 mg/kg, L4t 2
W, IR 3 d, 28 /N BRUME J v 9 A5 B 28 v I
STZ VESHEESE 3 d KM BEAL IS, 3 U & ki
WK 1475 F 300 mg/dL (16.7 mmol/L) , NAN
W PRSI 7 I

2.2 bty 60 KGR T2DM /MR
BEHL > AR H | RS TE J741 . IncRNA Pytl @i fi%
20 . BENEIE 77 +IncRNA Pvtl B4l . 25 aial,
T 12 B, A, BERA, 75 800N 54
IncRNA Pvtl R4 & H #E B 45 TAEBEK, WEHR
B . MRS 7 +IncRNA Pvtl R4 43 H 3 H
WP HENE T 12 o/ke!™, S A/NRE LT
9. 00442, g 12 8., 25, &4 FNE 1
W/NERZS BE IMLBE  (fasting blood glucose, FBG) Fif{Ak
Fra, 40 A5 B K P = T 500 mg/dL (27.7
mmol/L) B}, VF&f Lantus R E (1~2 U) LIk
G B0 B = BE

2.3 DR #ED IncRNA Putl 8K & K 242 iE
/N BRI A S R R, Sk S A T A ST
e L, FHAE R e/ RS R AL, 2R
fE I, F/N RIS ARR (RIS 2.5 mm, [
/A5 2.0 mm, RIE 1.8 mm) , BFAum A B
B P AR A MR T AT DL 0. 1 WL/ min BOARFR R
A IncRNA Potl @ 8E, A 10 min, &
R pL, FEGTEEER AT 10 min, ZZ1BFELR
Bk, BEASK, BEEBAZERREZE

2.4 frAsaEw o 12 l)E, A/ RGET
Morris KRB MR, BASLE I T 6 d, 81 K,
BH/ANRH#EA KIS CORECES) A B TFK 60 s
WATIE RN 2R, 55 2~5 K, $58H/NRS I 4
NGBRTEREA K, WEE/INER 60 s U VKIE BB,
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I/ N TF 6 B F B RV SRkl v R 300 5
RNEURRETE 60 s Nk BT, AN TH/NREIR
&L, 58 15 s, SERERBINEE N 60 s,
REHAMESE — = = WRRAT XN T
Yk, 56 K, MEMTHEMNERNT-5, Lkt
PR AT N5, BB =R BRA
0B /N 60 s ERETE & 19 %k, e
B LSRR AN R AT S, srHr/ R A ()
WRidiZaE N,

2.5 ARAHE ATHERISSRES 2 X, /M
HE R 5T 20% 55 v 30 0 S AR AT BRI, PR sk AR HEE
B2 1.5 mL B0, EIRFHE 2 h 5 3 000
t/min0 15 min, HUALEE, F-80 C vKAH RAF 1T
W, FRARENLE 3 NG, 4% 2 R P
EE, HT RN, TUNEL Y, 4/ R 5
MR, BWRBIRGHRE 2 -80 CkFRAE, HT
R AL PR KA

2.6 Nissl #EMRELHZ TN BUETEZE
FF S 361 Y P T /N R B A 20, WK . AL
WY1 A, AL RS | KA E , i
AR 05 e e 5, KBE, 1% vKESIR 411k, 7K
VELAZAE RN, KU R B TR AT, 2 T HORE
HJE PR HE T3 R, T2 s S,
2.7 TUNEL &b ighiayr 2o =fE /DR
MR LAY 2 PR EE 5, R TR
BERE, %M TUNEL 7 & W i fr e o, &
PBS PRSI I DAPT Y43 OB &, i BTt
VEXKE R RE R, FROCRME MW RER K
AT M.

2.8 Western blot 34| & & 20 2% Atgl6L1, P62,
Beclinl , L.C3 & & & HUBE L4250 mg, MA
AR, 51K, BOFR W, BCA il
EEWE, &80 B Bk, s, H 5%
BSA #4748, I A—¥30 Atgl6L1, P62, Beclinl .
LC3, B-actin FH LK, MARZIHERET, X
I ECLAL2E IR B 6, Wi s a#ifry, It
i Image J #RAEXT 557 I BEAE A TR AR50 HT o
2.9 RT-qPCR %4 ¥ & 28 2% IncRNA Potl % ik
Fa Beclinl . P62, LC3 mRNA %k f2BUNEUED
HY RNA, W58 cDNA, W &K 50 C 15
min, 85 °C 5s, #&&FMAT PCR ¥ ¥4, S i f
FFoh 95 CHASTE 5 ming 95 CZA81E 10 s, 60 °CiH
K/IEA 30 s, FEIR 40 K, SR 27T B 1
s, 51 R A TRABRA R (WR)

Bt Ak, MEREEZRAYH ARG B HP.OEdEE
JNER IncRNA Potl . Beclinl . P62 . LC3 ) GAPDH
RN, ST 1,

=1 5l9FEH
Tab.1 Primer sequences
LA 5195751 T B/ bp
IncRNA Putl TE[f] 5'-GGAGCAAGCCAGTAAGTAGGT-3’ 136
S 5'-ACACCACGACCAACAGTAACA-3’
Beclinl iE[f] 5'-AGTCTTCAGCTAGCCGACC-3' 116
JZ 1) 5'-CACCCAGGCTCGTTCTACC-3'
P62 I 5'-GGAGCTGGACTTTATCCTGTCG-3 130
JZ 1) 5'-GTAGGTCTTCTCACGCTCCTC-3’
LC3 I [f] 5'-CATGCCGTCCGAGAAGACCT-3' 70
J 1) 5'-GATGAGCCGGACATCTTCCACT-3'
GAPDH  IE[f] 5'-TGTGTCCGTCGTGGATCTGA-3' 150

JZ ] 5'-TTGCTGTTGAAGTCGCAGGAG-3’

2.10 #%it# o4 g SPSS 23, Graphpad Prism
9 FRAFIEATALBE G IE A2 HoJ7 22 5% B LA
(xxs) Fon, QM LCECRHBRHEE T 200, 77
ZAFFRKH Welch 772250071 ; AFE IES 0 2K
JH Kraskal Wall” s #:5 . P<0.05 £/ 2 5/ 401t
RN

3 #R

3.1 AR FH 7 AP 4E R N R OFBG A= 4R & 09 %
) HasPdibig, BB/ RS FBG R4k
Th&E (P<0.01), 8 JAlJEARBiw L (P<0.01);
SRR R, 42y 8 R BEIRTE 7 4/ R FBG
FEAL (P<0.01), 12 e (P<0.01);
EPMERE W5 7 4L g, 12 JB S B BS T 7 + IncRNA
Pvtl @ R4 /N FBG F+ & (P <0.01), IncRNA
Potl SRS B T 1005 155 7 8% A5 1 O % /0N BRI
ECEER, Wak2~3,

3.2 BBRSEHZ A MERR D RAT A YA 55
P14 LA, BBIZ /N BRI T 24 AL, HbsbivE IR0
R (P<0.01), ZE8CF- 5 B H bR g B A5 8 i
[ LR (P<0.01), X070 E& AR B FNCIZ e
JIAGE ;. SERIA A, WERRE Jrdl/ U 2 AR
FHARLIR, MG A B GlamtE, Pk
RI4gE% (P<0.01), ZFHCF- 5 UREBUR H R4 IR 15
BRI (P<0.05) 5 SHEIRTHE T4l ibse, W
BV J7 +IncRNA Pvtl @i {IR g #k bt v AR A A 4 (P<
0.05), IncRNA Potl SRR 85 R8O /N BRIA N 21
RESC AN B3, (B HI SR 7 RYEE A
#ooFk4 K1,
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xR2 AHHPELEE/NR FBG T (mmol/L, x=s)
Tab.2 Changes of FBG of mice in each group during administration (mmol/L, x+s)
2H 51 E R 0 J& FBG 4 J& FBG 8 J& FBG 12 Ji FBG
E{EE 12 4.80+0. 47 5.0320. 87 4.93+0.71 4.62+0. 84
FEAIL 12 15.36+2.51* 19.87+3.89** 22.77+5.49* 22.53+5.09 ™
2 BT 11 16.24x1.55 19.55+2. 42 21.313.64 21.73+4.05
WEREE 74l 12 17.22+2.42 17. 18+3. 84 15. 54x2. 90 13.36+2. 36*
WG 77 +IncRNA Pvil {2 12 15. 85+2.29 18.57+3.25 19.45+3.72 19. 61+4.5944
IncRNA Pvtl k4l 11 15. 35+2. 00 18.29+3. 02 21.24+3.52 23.99+3.76
T Ha A, P<0.01; SEORA KE, " P<0.01; SHHIEE A I, 44 P<0. 01,
x3 HKHPEAESHNRERELTL (g, xs)
Tab.3 Changes of body weight of mice in each group during administration (g, x=s)
2H 5 sy R 0 SRR & 4 R A 8 JE R T 12 JA g
25 4 12 25.98+1.27 27.62+1.08 29.83+1.00 32.12+1.19
HERIZH 12 26. 14x1. 41 25.63+1.46 25.05+2.50 24.76+2.31*
2 BT 11 26.01+1.22 25.44x1.03 25.25+1.90 24.64+1.70
MRS I ] 12 26.47+2.16 26.81x1.87 27.12£1.96 28.57+1. 52%
BB 77 +IncRNA Pytl ke 12 27.73%2. 10 26.97+1.73 27.02%1. 66 26.89+1.72
IncRNA Pvtl 4l 11 27.59+1. 63 26.62+1.92 26.75+1.59 26.18+1.43

W HaAAE, ™ P<0.01; SR, *P<0.01,
T4 HBHENR Morris /KEEHIWERELE (xxs)

Tab.4 Comparison of Morris water maze test results of mice in each group (x=s)

45 BIL/E Vg5 eI/ s TR B B K H bR R A5 B2 B ) 1L/ %
E=Ei 12 14. 48+5. 41 4.171.34 37.54%9.76
HERIZH 12 39.99=+10. 83 ™ 1. 08+0. 90 ** 18.49+6. 11 *
23 IR TR 11 37.65+10.31 1.36+1.21 19.18+8. 19
WERE I 4l 12 19. 66+7. 44%* 2.67+1.23" 29.45+9.13%
WERE W J7 +IncRNA Pyl Flff4 12 30. 52+9. 06° 1.58+1.08 20.97+9. 43
IncRNA Pvtl ffk2H 11 43.03+7. 19 0.91x0. 83 16. 83+8. 90

. 5254, P<0.01; SHEAIAIE, " P<0. 05,7 P<0.01; SHEBRTE HALLEE, * P<0. 05,
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e ANZAYL, BB, C R BREELL, D WM
FH, E NBEIETE 7 +IncRNA Pvtl Fifl4H, F A IncRNA Pvtl
R
E1 fFANMRFERZFEXWPRRESIIHIT

Fig.1 Typical movement trajectories of each group of

mice in space exploration experiments

3.3 ABRSE F xR R R 20 4% B T AL 6 %
W BN OGS R D CAl KA H R ek,

3618

UESE IncRNA Pvtl @l 88 T, WKl 2, Je
R zs R iR, SAAE, HAEH/NFIED
CAl XM ITHRPI AN HL, i, TR, 40
M BRE , BEYE, Je IR/MEREE W D>, H A
&, AWz, SR ETFAEIE; IncRNA
Pvtl @ fIRZH /) R 2 o 0 S BER A AR AL, S5
RIS A, WERRTE J7 4l /N BRI 5 CA1 XA 2R Blek
AF AR TTECE S I HHES RS | B0%, R IRV
W 2 | IS MGE, X FRCRZ IncRNA
Pvtl @ TG A stk WLl 3,

C
T A SR EA, B WHIIRTE 7 +IncRNA Pvtl @ifi4l, C
4 IncRNA Pvtl FfiR4H .

B2 BRHETED CAIRBAXWIE (x200)

Fig.2  Autofluorescence in hippocampal CA1l area

under microscope ( %200)
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B S e - i 3.4 MERRFH 7 ATHEA IR ROED CAl RAYZ LA
G ‘ : T Yrh  HIS AR, BRI FIZS B T4
WP el e (0 1 R T A AR 2 | B R

A FTRTE (P<0.01) 5 SERIA E, WIS )7
ZHRLET rha] WD e (R R R T AN, SR
WS, WToREMK (P<0.01); SHEIRE 4l
5 . ; B, WERSIE 7 + IncRNA Pvtl B4l M T % T &
o A wEE, BovERAL ¢y kmaa, powmgs  (0<0-05), WLE4 RS,
T, EABENEIE T +IncRNA Pyl #fIR4L, F 4 IncRNA Pwtl 3.5 ABJE A AARAIE N BT IncRNA Purl 4
AR #= Beclinl . LC3. P62 mRNA )k ik 9% wm Ho5H
E3 RENRBMAARESNT (RERE, x400) A, MRV T IncRNA Porl 3635 F1 Beclinl |
Fig. 3 Pathological changes of brain tissue in mice in LC3 mRNA FiAREAIG (P<0.01), P62 mRNA Fik
each group (Nissl staining, x400) Sin=1 (P<0.01) ; I th WIS TE 7 i T

o ------
o ------
A B C D E F

W AHZ AN, BABIA, ChEHEIEEA, D WHIIRE A, E AR 77 +IncRNA Pyvtl @ifRZH, F 2} IncRNA Pvtl @ifiRdd
B4 FHHDMRBIHIBTATER (x200)

Fig. 4 Apoptosis of hippocampal neurons in mice in each group (x200)

x5 HHENMREIWMETEATERILE (x+5, n=3) IncRNA Putl 35 F1 Beclinl | LC3 mRNA ik T+

Tab.5  Comparison of apoptosis rate of hippocampal (P<0.05, P<0.01), P62 mRNA 22 3K BEA (P<

neurons in each group of mice (x+s, n=3) 0.01), WEREVE 77 +IncRNA Pvtl # % 2 F1 IncRNA

ﬁ;gﬂ SR/ Putl BARLLE D) IncRNA Purl F3KFE% (P<0.01)

g 34.03:1.98 IncRNA Pvtl #ifK 40 P62 mRNA FEik T (P<

e SO0 0.05) ;SR U ALIL AL, AR 7 + IncRNA
BRI )7 +IncRNA Pyl REfIR41 26.38+2.29° Pvtl @41 B 4 4 IncRNA Putl 33K Fl Beclinl |

IncRNA Pvtl #ff2H 39.27+2.43 LC3 mRNA FEFAE (P<0.01), P62 mRNA ik

HEAHIILE, 7 P<0.01; SHIRIAILE, " P<0.01; 5 T (P<0.01), W6,

*%Ha(ﬁﬁéﬂ %z, 2 P<0. 05,
R6 THNRIED IncRNA Pvtl RiEF Beclinl, LC3, P62 mRNA RiLLbE (xxs, n=3)
Tab. 6 Comparison of IncRNA Pvtl expression and Beclinl, LC3 and P62 mRNA expressions in hippocampus of mice in

each group (x+s, n=3)

26 51 IncRNA Putl LC3 Beclinl P62
SHA 1. 000. 04 1. 000. 06 1.000. 12 1.01+0.18
A2 0. 620. 03 ™ 0.57+0.07 ™ 0. 62+0. 02 ™ 2.79+0. 35"
25 BN HELH 0. 65+0. 07 0. 54+0. 09 0. 63+0. 08 2.72+0. 66
WENRIE 72l 0. 87+0. 03* 0. 86=0. 14* 0.91=+0. 12* 1. 44+0. 14%
BERETE 77 +IncRNA Pvil iR 0.37£0. 02%44 0.47+0.082% 0.56+0.012% 3.33+0.40%%
IncRNA Pvtl B4l 0.30=+0. 10" 0. 44+0. 06 0.52+0. 04 3.92+0. 26%

0. 5EAHE, ™ P<0.01; SHERIAE,*P<0.05,"P<0.01; SHEIRWE 74 e, 22 P<0.01,
3.6 AEAS A TR R ROED AgloLl, P62, FI4/NELEF T Agl6Ll, Beclinl . LC3 I1/1C3 1 &
Beclinl , LC3 & @ A E W ¥rh SIEWA LR, # HFRILEME (P<0.05, P<0.01), P62 %k
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T (P<0.05); SR e, BERGTE 7 4/
1Ty Atgl6L1, Beclinl . LC3 II/LC3 I A Fik T+
B (P<0.05, P<0.01), P62 EHFEILEM (P<
0.05); SHEigTE Al b, BEIRIE 5 + IncRNA
Pvil R 2H /) BUHE 55 Atgl6L1 ., Beclinl, LC3 11/
LC3 [ B FIAFEE (P<0.05), WK S5, %7,
4 itig

rh R Ty SCRR OC TR PR 4k = >0 1EAC RS AR
EHCE R IHT “HRT BRI RIUE, JHIENE
KNG & PR R, Q04 oo i ) 2R AR T
(2 - TV IR ) e 1C 2H 8 Y AH SCRE IR AT
“PURCEESS, BRERT ., TIREE AN AIE
P, WEBAREARSE, AT WUE 7 i, iifE ok
FE, TR ESS, MNE AR, ABUNKEERA, f
BLAH; o, 58l 2 i e ol A v ) g 3

AtglGL] —— ., o 65 kD2

P62 M- . o “~6sza

Beclin 1 W— e s s 52 kDa

LC3T (D e SR v 16 kDa
LC3I1  w— e 14 kDa

Practin NN WHEED WHEND NN WS /D
A B C D E
. ACHZEAA, BOMEAIE, C oI TA, D HIIRT
77 +IncRNA Pyt BAE4L, E 4 IncRNA Pvil B4,
B 5 &AMNRIED Atgl6Ll, P62, Beclinl, LC3 &
B&wE
Fig.5 Protein bands of Atgl6L1, P62, Beclinl and

LC3 in hippocampus of mice in each group

xR7 RAMNRED Atgl6L1, P62, Beclinl, LC3 EEAFRIELLE (X5, n=3)

Tab.7 Comparison of Atgl6L1, P62, Beclinl and LC3 protein expressions in hippocampus of mice in each group (x=s,

n=3)
20 531 Atgl6L1/B-actin P62/B-actin Beclinl/B-actin LC3N/1C3 1
THHA 1.040. 10 0.47+0. 08 1.32+0. 15 1.12+0. 12
(SR 0. 58+0. 09 ** 0.95+0. 09 * 0.67+0. 13 0.74+0.07 "
AR Tl 0.98=+0. 13* 0. 46+0. 15" 1. 17+0. 06™ 1.08+0. 14*
AR J7 +IncRNA Pyl B4 0. 69+0. 052 0. 76+0. 30 0.73+0.22% 0.73+0. 154
IncRNA Pvtl fifff4H 0. 53+0. 06 0.99:0. 19 0. 44+0. 08 0.56+0. 10

T SEAHRE, ¥ P<0.05, ™ P<0.01; SHAIAHE,*P<0.05,"P<0.01; SHElRE AL, 2 P<0.05,

R, DACD IR &SR “BEIRTE " il
BORE ., MAC T RETR . L RAEARA, b
BORE N 2, @M, ANVFRBT MRl O E
2y, WAMITE, fkEUIH, PREORANE BN, HBh
IKTAAR, KR 1% AR TP AL 2%
Z AR SRR Z B2 O 2, R
W, BLEINEE 2R, 07 MESSHRIE, ARAR[ElG, il
IEs i AR SR, 285 LUk,

Wt A2 B K R SR R T2DM ) ] #L A 3
O, S HRER D AR HE A THER K
Hmdnoh iz il 2, M, A A EHM
TR, TTHGERRRESES, W ANE B R
P, ARAERFIR S MR BCE | Z5A . SRR A
PWERBERE . mTOR J& ARy “TF3C”, PR
0K S %) (] R R 6% 30 4 7 5 5 ik )y 3 1) 28 11 Jo
PERSAS , S Rl TS R I R e D A
IR, AT HE NSRS, A AT
FET-RERR A ML, WS e 2T T2 R 5 |
EIANHIRE S R B R 2 AR S 2 A5 B
MBCT A2 M T SRR IR PR T S M Bl 5 i R 2 1
Fas AHRIET-HE L5 G, Caspase-8 B{IIG -5 L 2
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BRSO, #EIMAN - Caspase-3 #5306 175 7 M 22 40
faT= >,

BRI £ K AE4 S RNA (IncRNA) 5k
i A RE S DIAHSE . RZH IncRNA 3l I8 45 4R
RN, RAE . AHMIJR TS | 2R e AL RN I AR A
7, SO SEORPERL, IR WA PR A
FIF RIEHEFR | IncRNA Putl i T AL {4k
8q24, AIAEH miR-15b-5p Fll miR-424-5p (1) 5% 5k
PUIR RNA, FF3i 5 50 4 PR 45 A 02 2F 20 i 5 W A ¢
BHLC3 WKL, S5 40 08 1 K 40 i J5 19 4
Pl ARSI GI AT IneRNA Pvil # AR 5 75 40 761
LncRNA Putl 095, 55 875, IncRNA Pvtl @ik
9o 25 X B8 DR /N B B AN FBG A R R B
ELRE I 55 W5 1 1 I %14 BT & F1 FBG 1Y el 38 4R 1T 5
[, L RAGIHE IncRNA Pvtl m IS5 2 X0 45 74 /)N
ST REA B i sg ), (RCHISS TR RS 7
XN HI DR RAEAE A

YRR T A WEZ (R AE HOC R RE R, W
TR O A T E A, A0 AMPK
mTOR ., ERK . Bel2-Beclinl & & 9" 2. R i
WA B WEACEEME S, o R — R R AR
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