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B R VE T 4 B vk BUE STZ I 48 RO
AN BN S0 oh 8 B AL B R

AR Eg R W R e
(1. PP B2 KA — I R R 22 Bt VT B AT 2100295 2. B 5t A B5 24 KA RIHs b BE i 9 4
SHGE VLGN FEAT 210029; 3. M AU EZRAEMBEERE VLR BT 210029)

[EZE] B 69 AR F 7 348 B AR s KA Jn oh 46 08 % v VA BT i D Ab 22 U0 4R 3P AR R, SRR 3T
HABXKAERALE . 7k R B R S A AT IS A RAZ B A& (STZ) I i 4304 7 ik 5 2 B4 Rk D A
AR AL A FERVE, T SN FeHE G & F KA ZA, BRI G LT RE A Z WA A=
FIAFTRI2 B, # B 425 12 A4 k)G, @i Morris Kk g E I ATIT A FA N A REITHE DL R
HE % & ; R JA ELISA &40 &8> R 7 F 69 Atg5 . Atgl2 89 &L K -F ; R A Western blot & &2/ R 49
H 2 20 22 Beclinl \LC3 ., AtgS . Atg7 4 B "% 48 % & & %9 & iA ;i3 /] Real — time PCR 4 K A& s R 5 5
Atg5 Atg7 mRNA ¥ £k L, &R KETLERREF, 55 aubi R R F AT & R TR
Y (P<0.01); 5HEAMARE, EIEF P HH FTHAARZF SN R 69 F AT & R T IG e
(P<0.05,P<0.01), R #F & A LA = FRINLLE B 47 F R AZLHA B EFA(P<0.05,P<0.01),
A NG FHARA B A B F) 206G B AR FRET R LA 293 (P <0.01), HER LR 27 A2/ Kk
22209 CAL X Fo CA3 KAV 270 20 JL 40 2 WA R 0\ 2m J 25 My 6 AR AR % | 2m IR JL DU A2 AR,
VR & & FAR = SN R i DAY Z U R A MR,V ELISASR 2R 55 44k,
BV AtgS Atgl2 &2 2R U (P <0.01), M AR FIKA Z 4 & P Atg5S Agl2 9 4 2R 64
Y (P<0.05,P<0.01) A28 BEA 2038 (P <0.01); 5AEA a4, &4 2h200 AtgS &2 H A R
FAZ(P<0.01);BAFRAZTH . HH THAAREFAUINANY Agl2 4 FA R LA (P<0.01),
Western blot 2 R 2.7 : 5 = & 2004, B A 2069 Beclinl |\ Atg5  Atg7 \LC3 & & & A KT 380 B EAK(P <
0.01); 5AEA LA AR 48 B i 3 7 4R = T WUINAL 69 Beclinl \LC3 AtgS Atg7 & & ik K-F HILT R F
REIEH(P<0.05,P<0.01), Real —time PCRZR 2~ : 5% G40 b4 A28 Ate5 . Atg7 mRNA & ik
2 TFMAR (2R HSHERTRLITFEL(P>0.05); 548 4005, 4805 7% 5 #) F 21 AtgS mRNA &
HREWESEGHP<0.01) 25k “BERGF T B EHE R AR s R G ikdm o AR IE 75, BLARAUH] T A6 53R
Beclinl \LC3 . Atg5 Atg7 Atgl2 5 A A0 X & G 69 Rk 1Rt oA %,

(IR 48 R b Il 2 R IR 7 2 AUAE R s W AR T s e Ao i 1

(51 AtE=]

A, B RE F BB A RS AR E STZ 548 oA AL Sk e T s MU AR R ()], PR 2S
1% 8, 2023, 40(9): 1-9.

ZHAO Y,WANG X,ZHANG Q, et al. Mechanism of regulating autophagy by Tangzhiqing to improve cognitive
function of STZ — induced diabetes mice[ ] ]. Information on TCM, 2023, 40(9):1-9.
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W R 95 (diabetes mellitus, DM )2 H g 3R % 5 UL
(12 PR 2 — , H R R I 2 BB AE - T a3
NN BE AT, BB IA R 2 DM () — Fh 51 22 ) Mo Al
IERAEY . DMAE N —FZ AE R K i AR |, b
A BRECE T N AR ER DR 2 BE B A 2 DM A — Fif
H 2™ H 1 JF &AE , BORESZ BT E M, HiiH5)
20404F , ik —Fr i 2 742, b, 2 BV PRI (type
2 diabetes mellitus, T2DM) 5 K Z %4 (90% ~ 95%) ; DM
SRR AR BRI RS (53K 60% ) R RAE (50% ~
100% ) it XUBSE 2 1o 11 DM R, PR AT S BE A9 et
TR DM YT 8L B PSR bR 2 — . A X FH IR
995 A I A H1 T BE B A% (diabetic cognitive dysfunction,
DCD) {4 7= A= HILT 1 A 58 A3 28, X HoyA 7t i Ak T4
B, WiGYT DCD A RS 0 — R s Tk
S TR BEZGEIE)T DCD _EE S T—& 1ish .

“WERRWE "R I TR Z ARG IR 50 S 456
il B 2296 T, A B EORE R ET R AT
fE A TR P2 2H A, BRI 2<% A1) (101829271A) . A
25 ATRRH 5B IR T I AR E L SR IR, O i 2
XPBERE A N HITIRE L A MR B A — o B A
o BUBIBESE R, “HEIRTE ” REAE 4 TH DM AR K
J DM A /N B 27 2T A2 RE T, i Hov T X PN
P 7 TR S, % A S A 7 T IR 9/ ol 22 4 0
T2, AT — s FREE LT A g, DT R4 5 X 2800
75 LLEk 35 DM 5 RN ATBER RS9 DCD B IA T aE= ™.,
KT WERRTE " m AL P B WA A T RE 0 2R
i) B2 Ve FALEIATS A Fp it — 20 SEIR AR5 . AR SEI IR F0HE
B2 TR IR T 7 X T2DM R /)N B 2 X
2870 F WAL, IF%F Wi AR IS 7 8 7y [ mEekE DCD
ARAS/IN BRI T B8 1 T7 RO AT B IE , 45 A IR 4 i A
WFFE LA , /AT BNV 76 20 DCD /N B AT 1 Y
YEHIBIL B
1 R
1.1 ¥

90 H SPF 2% B0 it C57BL/6J /N B (7 52 75 T 1L
Y FEH) 6 ~ 8 Y AR (20 = 3) g, 1% T/
FUP B2 R AE S R sh Py s iR E O R H
BT, 18 ~ 25 °C, W 40% ~ 55%, )& ROG IR 22
B R <60 dB. AR BN ILE T e s R 2R
AR ZE s AR UE, SE I H 4% : 012071001686,
H A5 1202201038,
1.2 A 5259

“HENE ST i BORS 150 g, 18 A% 150 g, P
225 o, MIFC T 180 g, % 22 180 g 4k, 43 250k Fr 42

BRI TR B e 2 55, 75 6 2020 4F M A A
PR L ] 24 ) BAHSCHLE o

ToKFFEERR (It 5 . B21313, Rl YRk G
BRN D) s PP RSN (415 - S11110, F i IR Y R
A BRI A 5 £ IR B 2 (STZ) (L5 2 s - 0130, FEH
Sigma A ] s Fh R — XU (41t : H20113492, 44k
il 25 A A BR A A ) s 2 8 BB e i (i) (5
20170323, Solarbio 2\ F] ) ; HE 44 ¥ (it 5 : G1005,
servicebio) ; 4245 H HEBGAH] & (HE5 . KGP250, YL
S FARBEAR A FRA H) s BCA FE P vk B I e 5 &
(L5 : P0010, 28 = RAEWH ARG BRA R 5 /MR A W
AHICHE 1 5 (ATGS) Bl 3% % 72 3 B (ELISA ) 3057 & (it
5 :YJ822129) /IR A WEAH SCHE 11 12 (ATG12) B HK A
Y25 M1 (ELISA ) 355 & (k% - Y823286) (L ViFfifH A=
W ARABRAT ) ;B — Actin (I Z) Hifk (45 : bs —
0061R, 4t 5 1 B8 % £ W) B R A BR A | ) 5 ATGT
Monoclonal antibody ( #it 5 : 67341 -1-1g) . LC3
Polyclonal antibody (#1t5 : 14600 — 1 — AP) (#IX =&k
Y KA RN 7] ) ; Beclin 1 Rabbit Polyclonal Antibody
(KO Validated) ( fit 5 : AF5123) . ATG5 Rabbit
Monoclonal Antibody (#t5 . AF2269) B AR = S AL Wy il
FRICIEST/ N G (H + L) (L5 : A0216) AR i 4
LW ARIC L 2E BT 1eG (H+L) (L5 : A0208) (3 =
KA ARA AT s PCR 514 (G EER B W) T %
A BRZF]) 5 SteadyPure 38 H Y RNA $EHGRAF] & (415
AG21017) .Evo M — MLV Ji % 53 iR A 57 & (L -
AG11728) (HS Wi qPCR 7] & (& ROX) (4t -
AGLI718) [ R (AG) A= TARA PR A 1.

1.3 WA
1.3.1 “WEARVE &

B HORE 150 ¢, 1B 4 150 g, Y57 P 225 ¢, MIAL T
180 g, ¥ =% 180 g WA H 251292 30 min, BT LM L Ry
B 1 mL & EZ R 15 g WP 25K R, 4 CIORAF -
Fie RN 55/ B R T AR A =3 B3 H /0 RURE R 1) 45
RGN S 2TH0R 25 B A T
1.3.2  Eh — B SUICA B &

FH RV FREL— 22 & () 2R e — H XU R (45
H20113492 , 424U 25 e A A7 PR~ 7)) B T ek rh g i
B A, AU IR A R 35 550 L B8 1 mg/m L — HBUIR
VSR, R A e IR TR A1 )5 4 “CIRAFEA -

1.3.3  FrERRGE PR 2%

SEUERT S AT 100 mL XUZE K AIRAS | SR 5 FRE
2. 1 ghPiEmR s T Hoh — 34 A 100 mL X ZE K 14
FR ATEC R A W, FEPRER 2. 94 o FPIE R ANIA T 55 — %
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%A 100 mL XL ZE /K 1Y R A FE AL B W , R 48 STZ
IR T AT RS P (mL) , #—E LB A B
WIRA] FRARFL A B = 1: 1 BIAT, A VAN B Y M T 5
FRREER L% v e ) , FEARSE IR A W PHAE, 36 47N A B
Wi te , (IR VAW pHHAE 4. 2 ~ 4. SIEFRNRIA], BT
4 “CYRH AT TR S I R IR
1.4 Uik

RS IR AR (= A AL A AT BR 2
F) ) s Morris 7K 2K B % £ (ZBOE AP & A R
) RO (FEZ R A H] ) 5 A 5 S5 b s
(Olympus 22 F], BI45 . CKX53) 5 B K AL (ERBUR A HL F
AIRAF 5 1) - 12)) s AL (RIR AN A R
ONE] RS B - PS) SR ) AL (PR R AR A BR
AL S RM2016) 5 VR (BRI N A FR A A,
RIS B - LS) s 2N 7 L (AT VL AS 4 Al Bl a1 2%
WA BRAT L B KD - P) 3 48 (R S 3 5%
A RAT, AL . GFL - 230) ; 1E B 2% B s
(HARJERE, #5 E100) s BUR R G (H A S, #55
DS - U3) ;8 TAE G GOl 22 @ BHE A FRA A 5
JVE iR VR A A (TR Ot T A BR A AL LS XW -
80A ) ; Z I BEREAR Y (PE, J 5 : enspire) ; = 3 12 R B
LML (Eppendorf 24 7], #I45 . 5417R) 5 & U H IR IR 7 4%
(] v 72 S i 4 A3 BRZA WD, 7845 : MM400) 5 18
il 2 66 BE 1T (Thermo ) 5 ¢ Y6 5E 2 PCRAY (15 %2
A BT A A FRA /), #45:7500) o
2 XWAE
2.1 Wi s ad

FT A shaE L PE R 7R 1R, RSN B — B O, £
FEIRE BT SRS SN BRI R 45
FFIER L 44 90 H C57BL/6] M/ B F% BEFEHLECF
P WAL, WS U (no= 12) FIGERL AL (n = 78) o
Horbr, 28 A /N AN 28T s v 3 e s R AR R 7K 2
207N BRI 2657 1 B e B DR CEAAR B 53 - SRRl AT R 599%,
FERE 20% , 351 18% , B HE Ky 3%) AR /K 55 |, MR 57
6 JE 2 AT /N RSP ST LA 21 30 ~ 35 o Jr A T AR
BT — K, T /N RES B ARE K %, g HUIVER
120 mg/kg T STZ it JFBCAF 22 M, 25 F 24/ BRUIE i
TS SR P, 3 d A X R AR /N BIEA T R e R I
/NERIMLBE > 16. 7 mmol/L B A ¥E AR 0 X T 1fiL
BEAIRBR /N AR 0B E AT STZ, 3 d 5 =M. i
BRI /N B B B LB - R BER L o AR 2 BB T
I 4 G T v i 4 B TR v R e A B —
UL, 3 A Tl AR T d AN ik /D B 4 R IR i 17 ~
25 o), LA I kbR N il 6 H L A8 T /N7 H, B

Loy 2 A 14 HOBERRVE IR PRl 12 2 B R
THEAEA 1 H, XN 12 H
2.2 44

R /N R A R4 4L , RIS R A7
SR ERZNEN 1 R, [ R . HOSUIRZR AR
WBH R 10145F 0. 25 ¢/(kg-d)ERTR — F BUIHE B
RS AR LA T 6 of/ (kg ) BEREVEHE B L HERETS
R LT 12 o/ (kg- ) WERRTHHE B G SR A1 2h
T 24 of/ (kg DMENRTEHE B , 25 VA AR 25 T SRR
FRIKHES  FFEL 124,
2.3 frhsER

TEVEE A 25 12 [ )5, 5 e 7 BREAT Morris 7K 3k
B, AR R 6 do A FUNRAE A Tl N
PEVIZR 1 d 5, PR IE NS00 oS24 R A T =S
RE BB K58 /N BN 44~ 5 PR T v B
ATK T EAALIES /N 60 s TiFTkis shl . dnd
/NERABUETE 60 s WARE -5, T & L IiEZH 3 s,
TFEAHLS A shs kB 5, 10 sz N 3R 37 & et
] AR A bk ps ORI . a5/ N RS BEAE 60 s N R 2P
&, W FR S B shic i/ Bk kR R 60 s, TAE

REFEHNRATS®HE T A2 L, 2/NRT

FH EER 15 s 5, BTN — HUNRINA . A H %
FEEE T PR 50 1T 42 BR 50 T4 PR 56 IV 2 BR A I %o
AN TN AT 5 d

556 RANIEAR LI A5 5 K, T B IV 2RI
V-5, SRR FERFEE N T8 5, RFR/NRAEE 1
GIRATK A, B B s s RE R /NEAE 60 s N 2
)T 5 YR B 38 ot e R AR ML S AR AL/ N BRI AT 3
Bl iz AT AL A B/ B 28 R R e A2 g
2.4 Wbt

TR AR, B TSR N2 BN TA] 75 X607 B
1 A5 AT AR 5 A BOR DA 8 bR A

OMLARAS : 7EHE H 2525 12 JE A HE S H25)5 24 h,
ERERAEIK 12 h AR AR BT 5 T 20% B R WA T
JE T SRR . BRI S i, 5 P B KRR e B IR L5
¥ B /I BUIR B bl e R BIE BRI 25 1. 5 mL B0 OB
BLDAETE T UK MR A S W7 588 2 200, 76
4 °C 12 000 r/min 254 F B0 10 min J5 B, 700 W2 B
B LR IR AN T 0 B0 T R i AR AR
T T -80 “CHERIR VAR PR AE 5

QM L2 4/ BRFEAT B AME A BE , I 57 B & F ok
e N S R B N B E BE F 2H 2 i 4 2
rh: 22 3R HH R I Y [, S IR AR A

@it HLHLURA : IRHEICALSS , 45N Bt 0 A7 3
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FULFE , IF 7 B T 0K b 0N B 86— %1 3 i s B
e R AR ZH 2, 0 SR s MK /NG L P G S 2 A
i 7 J2 e FH B 35 434t XoF /DN R 2 SR A7 it 43 2,
SRR 7N BROBUA 1) 8 25 21 2O AU o3 25 bm e B VR
R BB T D S RS AR A TR AR B
HUbE 52 58 5 i i s 2R bR AR A T PR U, 5l B 2
-80 “CHBARIEL VKA ThOR-AF

2.5 ELISA VAR AtgS  Atgl2 Fik

J AR B ELISA 3200 &l U W 5 SEA T 454, &
/N B Y AtgS  Atgl2 Feik i,

2.6 HEZ:fn,

1 FH b 2 SR RS 1 VAR 1 1 /s BRI L 8L A 7
AU R Kb, A BR5E S B I 2T R A TR
ARG IR PR W, PR TR EEPORS oK, Bt
TG T gty 5 R TR B AR B BV ek
R —WORBK S PR P ER I A T o BTl
TG , G B R g% , 1T R AT -

2.7 HEERPEED IS

T AEXT /N B E 4 2L A T A B, BCA WA
R 7 E A AR BRI SE R T, RO
W11 Western blot SE5 (1 88 AL S DR . HRLHEIK,
SRR, ) 5% BERE Wk 35 A ARSI BT B ] A BEBLIA
J% 7 Beclinl (1:500) . Atg5(1:1 000) . Atg7 (1: 1 000) .
LC3(1:1000) B—Ht, [FIFIFE B — actin(1:5 000)HTiA&
YERNZ I E M T (1:1000) . M ECLAL2:% 6
Y, k2R R IERUR RE AT B, Image] FX1F
AT B S5 B A . SR H Western blot K ]
K/ B D Beclinl  Atg5 . Atg7 . LC3 [ WA ¢
G ELOE ST
2.8 Real —time PCR 256

PN B T2 20 RNA, SO SR eDNA , [ v 4%
14 :37 CHEFE 15 min, 85 CIEMFE 55,4 CHH 4
fii HH RT — qPCR 128571 65 A I 45 20 OC S DY A5 | Atg7
BRI RIBIK- o SRR Y A : 95 ‘CHUAEPERT ] 30 5
95 °C,5 ;60 °C,30 s AEFR R EL 40 Yk o FH AR X % =
2R R A TACEE . Bl 1

®1 3MFIE
514 IS5 —3") G bp
mus Atg5 - F ATGCGGTTGAGGCTCACTTTA 21
mus Atg5 - R GGTTGATGGCCCAAAACTGG 20
mus Atg7 - F TCTGGGAAGCCATAAAGTCAGG 22
mus Atg7 - R GCGAAGGTCAGGAGCAGAA 19

2.9 Hitiik
JIT A B4 R A GraphPad Prism 8 (4814 4T

3T PR REORHREL + BRvE2E (v 2 5) 3R, EAT
BTS20 4 18] B HEBER I D7 22 70 A R e 2 A
5, UL A IA] L BRI ST REA A 36 . X T A&
IEB A RS BGR . P <0.05 422 5%

HAES 75 .
3 #R

3.1 /N MO A

St AR A7 NN T AR AET, A 8
AINERUCTHE B 2 m st Hop BRI N RSB TS
2 HUOBERRTE MG P s A AIE TN R BCE 43 R 2.
o SR /N RAE T 2 1, 28 AL/ ROR H B
FET-. A5 A/ RS R AP, BOAEEE, 1G5
R Ag, % A0 FE R OGS e VR BB G SO L iR
1 RK HEMES I 5 5 A5 7R /)N BRAG R AR PiUIR S R
FE, BT ROGEE, XM SRR SRy 5 AR
TTeh RS , 2k 28 LR HEIRE &M S
FEOBUMIEEL 114 70 BSURS POIR 2SR R A, B (636 1 B X Ak
SR 35 T A I R T L Sl e AT AR ROK
R B RN, BRI b AL 22 SRR
AH LI A4
3.2 Morris K& E AT A2 45
3.2.1  HU/NRENAUITRE )Y LA

Morris 7K 2K B %€ O AL AT S50 1 7 7K 28 B S 3 5
1R, #5411 b ke vE AR 0 JC B I 22 5% (P > 0. 05) 5 463
2 K, A5 2 /N BB TR AR I 22 H0 A [R) 2 B 1 40 2, (L5
ARG ¢ X (P >0.05) ;55 3 K, 525 4/
Lb, B /)N B 6 T R A AE K (P < 0. 05) , $2 7 A
AU /N B 27 21000 T 25 (R R R RE 1 T B 5 S A A 4
JINBRE A A TR I L s R A A R — ORI /N
PRI B4 % (P < 0.05) ;55 4 K, SHLRLZH /N AR LE
B IR 45 PR 45— B SUIICZE /N A adk sl 75 1A 40
i (P <0.05,P <0.01), #&/x bl 5 B ] A B4, 4521
ANEUY 2 20 1CAZ B8 T FE B A B T, — FF SN/
SR BE S $E T i (P < 0. 01) 555 5 K, A AL
20 HeA, WA T 45 79 e A R — XU A /) Bl ale vk
PRI B 4555 (P < 0.05,P < 0.01) , H o Ig 17 w5 71
2R O UL 1 24 ) fig BT I B (P <
0.01), VLB BEARTE 41/ B 2T A2 B A 5 1 1
WL TR, (R I 25 0] i 2 ) e 2= 25 SR TE W
225 (P> 0.05) 5 — B XUICZE A 2k sk 75 AR 3] B )t
ik (P <0.01) (HFBERRTE £ 41 L85, 22 F o gt it2#
BEX(P>0.05). $#/R“WRRIE" S H BT LT+
NS RGN BRI 24 2T R4 BE 7, DA T 32 i JHL e v A
e, 5aEE 2.
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R2 BRANRRBEERPLLR (v +5,s)

2 5] n EADS ok ERPS AKX EAPN
25 141 10 56. 84 +2.08 49.29 + 6. 34 38.77 +9.32 34.54+7.95 29.85 +8.65
I 10 59.75 +0. 40 57.22+2.10 55.28 + 3. 59" 51.38 +3.11% 49.67 +5.98"
T i T IR £ 20 10 58.12+2.89 53.81+5.13 45.21 +6. 05" 38.88 +7.27 37.12+7.18
BEREE R 20 10 59.15+1.21 53.50 +7.08 46.71 + 6. 64 39.17 +7.39 36.69 + 6. 78"
W i 77 1 20 10 58.06 +3.99 51.17+8.12 43.82+6.87 36.52+7.74" 34.44 +5.23"
T XUIRZH 10 57.98 +4.37 50.28 + 6. 612 45.25+5.35 37.97 +4.95" 34.56 +6.77"

S R, 'P <0.05,%P < 0. 01; SHRL L, P <0.05,"P<0.01,

3.2.2  FA/INRZS BHEERAE T H A

Morris 7K 2K 7 25 [B] ¥R R L 90 45 2R WoR « FEf 7
B, 25 /D R ZET 5 B B, 528 f 4l
b, AR /N 2R BT 5 OB B0 (P < 0. 01)
525 AT HLEE, B AR 45300 et 2 LA B — FFOSUIRAL /)
U RO 5B 2 7 RS # R (P> 0.05); 5
RETRU L LA, 45 25 25 21 /0N B 2R BT 15 UECI S 14
FHErFORE P R 2 D R R XU /) B A 2
-5 OB BN (P < 0.05,P <0.01), B K5
/N UG O 5 OB R R A = (B ES R e g
R (P >0.05), MAKNETE £ 7 4 Z [\, LA KKENR
HAR RS WU Z /] i, 22 5 ¥ g i
BX(P>0.05), &R IL%E3,

®3 BRENRTFHTLRBILK (¥ )

20 51 n Fli/g/(kg-d)]  ZEHATEREUK
ZHHA 10 — 3.43+1.13
TRETRI 2 10 — 1.14 0. 67"

BERR LR 2 10 6 2.29+0.76

WERGTE R AL 10 12 2.43+0.53

NG e R e 4 10 24 2.71+0.76"
ORI 10 0.25 2.86+0.69"

T 525 AR, 7P < 0. 01 SEDHAT AR, "P < 0. 05,7P < 0. 01,

S/ RV H Y B ARG BR BE R L S [ L 25 51 )
7N SRR ZH A, £ AH /N B H B 4 BR B R L A I ]
FE YT G 8 , LR PO K A S v, 45 4/ RO B R L
22 SRR A B S, T ERF ) b 22 S AN B kL 2 R PRI ] F
2 5052 /N BRAA T A8 A UG B DL K e DK R A AN A
ERZEEW, WA MBI R M. 85K, LY
B, SAAY AR L R TE 25 ) 2 & — R
WICZH () H AR S PR B R LW 2 | FH (P < 0. 01) , Bl AR T
AR 2 20 R ) 4 1 AR SR BRI ] B A B R T
(P<0.01). Z5FRUIE1FIE 2,

ZEG MY R/ Y A [RIAR AR RE ) ] B
Wit SRS RYZE /)N R O A, WG ¥ 2% 77 e 4 S — R XU
/N2 2T 101 B =S [BR R RE S T W T, BB
TS /NN RN I RESZ 40, B~ ) A5 ARIKF

R, T BB B T AU S e N )
S RE D) SETHARUK T JRP A R )

o -
]

= F AR
= Bl R
== R v R A

= " HIXUIAL

H AR R IR R FE L
s o
[3%) (98]

o

(=
o

1 2 4 ]

3
KA (day)
52 HA AP <0.05,%P <0.01; HHAIZ L, P < 0. 05,
“P<0.01,
Bl SHENMRBRKREELALE

0.5

- 4]
o 04 = AL
= = BRI F 4
£ 03 = S AL
= = B AR 4L
& 02 = — AL
m 01 4

0.0

1 2 4 5

RE ?day)
52 A A, P < 0. 01; SR LA, "P < 0. 05,P < 0. 01,
B2 KA/ ERR R E b i L
3.3 AU/ ALY CALIX R CA3 XY LK
HE 4 (055 3 7R - 25 11X B 20 /N BRI S 4 2250
i B, 7F CAT X HI CA3 X A HES 3 LA 38 5% H K%,
SER BT RE A M AR A | A MAK A A% BRI B AT O
ML A=, R UL S 78 PR EORAE s AR 2 /N B T
FHZ5 TTAN ML, 7E CA1 X AT CA3 X A HES At #E ), 45
FAVGRUFRC, 240 e (B B S, mT DL 200 P B A 4 /)N, A% 1 4, 2
TRYLIRA, AT DWLSRIE A ML, 4 ek B K2 80D —H
XN B M5 i 35 5 790 1 4 1) /N BRUT S5 i 22 T 4 i, 7
CA1 X FICA3 X 40 HuHES SHRIRIE AR L , HEZ 38 5%,
gt g B A e 2 MR TS AR bRl i A ]
Ao 0 MAZ 4 A AR B R T Z M T 5 S5 5
B DA KRB, R AR S OB /N ER
TSP TCA R E- . 25 R ILE 3,
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CAl

cas |

EEEN AL

B (T

UL
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B h A

3 LANRBDCAIKX.CA3K HE R EE

3.4 AH/NEIMTE HWEAHCHE 1 Atg5 Atgl2 &0
g

ELISA 5 B7n : 525 A4 He g, BRI A 1) AtgS
Atgl2 F B B/ (P < 0.01) , #8278 B R /N B E 0
KV B TR R VA IR S 4 i v ArgS  Arg12 19
SRBEASEHW (P <0.05,P<0.01), {Higf R
A (P < 0.01), $&/R “WEARIE " A8 48 12 i Atg5.
Atgl2 By FRIK , UL W BE WS 7 AT REXT F e E A R AR
o SRV A AL, & 45 25 20 1Y ArgS & A B T
B ERAGHERE (P <0.01) AR T 5 7
ZH AR HRUIRZE 9 Argl2 S5 8 EFH(P<0.01),
HApB IR s A Agl2 SRR EB T AA
(P <0.01), BRI R & 41 1% Argl2 ik K F 28T+
mLHZER TG ERE L (P> 0.05), 2R WA " &
OO 1 5505 /0N B e KO 1) 42 A AR A
SRR ATE 4,

R4 BADPRAS A2 RIEEBILE (X + 5, pg/mL)

21 51 n Atg5 ik Atgl2 £k
25 14 3 5987.00+249.30  1073.00+58. 19
A 3 4125.00 +243. 50" 678. 50 + 34.29%
WEIRIEMCHAIEL] 3 5131.00+274.00"  873.60 + 42. 43*”
g A2 3 5125.00+120.00"°  736.50 + 31. 47%
WENSH S FIE4l 3 6419.00+180.90  1478.00 +77. 10"
HUSUIR 3 5770.00 = 170. 40" 087.80 +37.51"

52 HA A, P < 0.05,"P < 0. 01; 5EAEIZH ILH, P < 0. 05,
“P<0.01,

Beclinl |

A B C D E F

VA 7S 1415 B AR 5 C R MR T IR A4 5 D I o )
EAL5 E R 8 A AL 5 F o T RUIAL.

B4 BEAMNREDALH Beclinl JLC3 Atg5. Atg7 EARIE
3.5 FHH/NEIEDIX Beclinl \Atg5  Atg7 LC3 %
K0 A

Western blot 25 i 7~ - 525 4L FL B¢, AR 2H 1Y
Beclinl , Atg5 . Atg7 \LC3 £5 FH 3B K -3 H B B R
R (P <0.01), 875 STZ 3 158 f5 (AR AL /N U E5 Y
WK B B TR, SRR A R B T
20 K — H XUIRZH ) Beclinl \LC3 | AtgS . Atg7 2 [ ik
KBTS R AR B A L AR BA it X
(P <0.05,P<0.00) ;WK B4 Atg7 B HE 1R
IRIKOE T BERR TS R &2 LC3 8 3Rk K
HEHE ETREE(P <0.01), 3R BEIRTE” K = F W
JICAT 8 AR Y /)N B i 5 114 1 05 ) Be 1 52 A A AR
“BERRIE” S HOBUIRE A% 42 /55 T2DM #5280 /N BRI 55 1Y
H WK GRS,

x5 BAHPMREDSALP Beclinl JLC3 AtgS Atg7 EARIKKFELLE (% = 5)

2151 n Beclinl/P — actin LC3/B — actin Atg5/B — actin Atg7/B — actin
=4 3 0.42+0.01 0.71+0.13 0.55+0. 04 0.18 +0. 00
FEAIZH 3 0.33 0. 07% 0.51 0. 06" 0.34 + 0. 04" 0.17 +0.01%

BHRE I IR 21 3 0.39+0.06 0.61+0.03 0.42 +0.04" 0.18 +0.00"

BERRTE o 2 3 0.37+0.00 0.80+0.07" 0.43+0.03 0. 14 + 0. 00"

T B v ) S 2 3 0.43+0.00™ 0.77 £0.04” 0.46 +0. 03 0.18 +0. 00"
OB 3 0.45+0.03" 0.79+0.017 0.51+0.07" 0.18+0.017

T 528 4L, PP < 0.05,%P < 0. 015 SR LS, P < 0. 05, %P < 0. 01,
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3.6 AA/NRIG DA ArgS  Atg7 mRNA FAHHLH
L

Real —time PCR 2% 5 5 7 < X 25 [ %) B4 A TR 21
DL ROWERE I 20 OB AR 1 = R a2 1 — 21/ BGtEA T S i
PN AN, BN E R B, 525 2 b A2
Atg5 . Atg7 mRNA ik 2 TR (B R0 b5 iR
Togiit2E i (P> 0. 05) s HHEERIA LA, BRI 2H O
Ji 1 = 0 B A1) AtgS mRNA 23k & H L] 8 71 (P <
0.01); SHBIARYL L, WERR T 20 ORI T = i 4 ) Ag7
mRNA KA B —E i E s (HER TG0 8
X(P>0.05), dRILE6,
F6 HBANMRBEDAL Atg5.Atg7 mRNA RiksKPEELE (7 + 5)

ZH 51 n AtgS Atg7

2 HHA 3 1.00 + 0. 00 1.0 +0.00

MR 3 0.82+0.16 0.60 +0. 56
WElRE dlmm a3 1.22+0. 16 0.97 +0.28

T S, P < 0. 05,

4 itig

AR RS 2 0T A MER IR, 75 K 280 I
B fic S BB B, KN A2 R e ™ AR R
H Wi AR v b S PR 98 AR AT 5 ph 2R A T M i A
O, IX F WM 2 0™ AR A R 4R R IE H D e AR
WA, 5 A AN AN R] M TR 220 e
Y, JCik A 2 2R R A EY R,
I, AWEBRDIREE AR 2T B o B, A WA BT
I i v SR R A 200 L R A 1, DT A 4 R 2 LR P A
FH™ S AT RERE RS A E W) e R0 3T, 046
MRS AE, N AD | A4S e AR A 4 AR
(Parkinson disease , PD) 45, W98 &30, #1200 N B K
SR SR AN AR T E A AT e R B T fE
T L VA 25 P 20 I 3 I T PO Sl A e
P e A AT, A T . ROCCHI 46
i 3 B S 2878 F121A % Beclinl/Beenl , £E B4 il [
I 1 R %) /0N BB RS &85 SR S s &AM 1 IO SR s ol U
FEE AR /N RPN B PR B 2% . 78 F
i 2238 T, Beclinl /E A 7EM ZL 20 W b 2506 Y
AR T A MRS, BBE 5 AR 1 B R R
BAW M KA AVERIVER . GUAN S5 ifF5Y &
B, Beclinl 43 A ¥ 5 4 28 5T 1 W 1] BE7F 2 4F DM /)
SO RIS BB i rh R 2 AEH . 2y & A WEAE
DCD G YT B A A AT A5 N7, Tt & [ WA
RHER T, i [ 22 B B i AH DGR 5T, YR A e
DCD AR P 2R AT PR h R PR F AR, AR
AR A LR & 45 A ATIHAR I A, DL A W

B ATG 271, Beelinl \LC3 258 A, #5895 F WA
KAl T 2525 QAT IR R DD RE AR RO HL
Wl BE, 45 SRR, A MR S 5 315 m DCD (iR,
T2 A WE DI RE R Z A A AR R

ARSI AR PR 2 FT A AT 0y LA L, %6 C5TBLY
6J HEVE /N B, 38 3 T 5 STZ 1755 T2DM AR R/ R, I3
Wit ' DCD, WF 5% “ W T % T2DM /)N BRUS 1A 3 31
INFN T REZ 40 R AP L, 2E— 20 SR XS “WE RV iR
J7 N DCD /N RSO ML B9 . R DI SE 56 3%
BH B R T AT A 1 9 7 40 0 T DG R A ek
X DCD /N BN HID) RE A LR AP A & [ s 2 99 240
AMEHR S5 T DCD W &L & B R, “BEIRTE
A 0T BE 38 A R 5 A B W A OG5 5 38 I S B X
DCD /N R B - 9 4E o 40t [ WA S —Fp e e T
HULARGI I A AR R, AR BDIRESF , IE# K 40 A
I 2 15 200 i PR S AN I 28 R S 8 15 A 0 R TR Ak
R, A A T AR AR R FDIR S T, 808 24 9%
T P 200 1 s e 40 T PN S R A RN ) R ) T
B, [RIREA R F A0 A7 TG o (E S0 B & A=
SEE MRS SR IR, A0 AR A sz Bl g, B F ]
AE BN AE T . ORI Z U HE 2 BH i [ XS
Mo F . B W B M ST AR SCAL ] Y
T s Z A Ty uEdE . 40 JR T A4 B e [R]AH
HIRR, KEVFFT U R AN A WA ph 28 8 B MRS
WOk R B, 4 A IR L I 25 SR A T 40 B PR A
15 . HWEAE DCD By A B A AH AL b o 6 25 T2 A0 1E
FH o ARSZES IE & LA RT3, i R 5 STZ 44
T T2DM /)N RS AD 30 o 7K 2 B S50 43 B/ B2 23]
15877, VAR /N BN HI T RE AR O, 3 2k 2 () 50808 11 43 B
oA, & BRI 20 /N BN 7K S AR A Al 4521 /N B
B T R, SR AR 2 /N R B DCD R BE .

TEA R WG R & L, 25 STZ 55 )5 1) T2DM /)N B,
(I 2012 RE 1% 20 T A E  EE @ LR LA
J5 T : 7KK B AT RS & B, 525 L4l Hu i, 18
UL /N B IR SREVER R DA | A 52 PR B R L I H
PG B R] LG R BH (281 5 Uk B S a2 i B
G T DM /MR E SRS E M AT VS MR R %
ZI7 e 7109 F W, & T2DM /) BRAETE B 35\ 0 T g
FERFI LRI Qi S LURHEY) 48 MR T 1E 4l
ZINERL, T2DM /) SR 240 JiHE B AN KA , 240 i ] 43 0 ]
B, L AR 2 A0 MR AR 4 /N, B 81 45, S TR IR A 4
/R T2DM /N B S AR A IR . FEXT Tl T2
2055 51 2% B ELISA A1 Western blot 45 1 5} & B8, #H%E T
25 140, T2DM /N B 1 I A DG 2R 1 38 o B S s 2>,
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S5 4 AT TR A A e A AN BRI A D RE B B 32
i, 2 A B A & RS 2 S BUN BB )
RESZA0, 1 MUBEE DCD &4 VR R BN R Z — 1M
A2 5 —ad f I al ek & L E . B, A
BT ARAUZE  FE X T2DM A BN B 25T “ AR TS 7 T 1
Jei /I B e TR AR 0T 4 R, PR 2 R R L T v, 4
7 T2DM #5587 )N BRI DA 1 ) il B i 3 25 , A, A0 1 2 e
“HENEHE "X DCD BIMEIALHI R IE 0] AT 451 MEs4
P> F AW AT TE AR A T2 RN s 2%
i 2H K — FRSUIRZH Y A W AR OC HR 1 238 7K P 1 B i
FhEs R BEARTE "0 B A AE HEVE T d g s A
1 7 HGE DCD /) BRI FN E RE v] 68 55 (e 2 40 g ) w A
Ko (BBEARVE R X T HAMA 2520, AR R
brs i lI RSN = N T R S SR WS 1 S SR
25 AR, DAY B AR, A W ) 7K FU R RE Y
152 AR S TE AR DG, SX L Ul W M T AN [m vk i AN [
FIEL AT RES S T 4t B WK P By 28 4k, 2 152 A R0
THRE . X5 T F W IR KPR R8BS RR
DA Ke 19 W Rk JBE 1 W X AN [ 950 1 5 e, AT A o i —
AWEGE . MG rh 2838 IS 13 I S X 9 s e ik
PR IRAE , BAFAEAR 22 SR B (B AT Ao v 24 i IR
SYRGIER] T H O R BAE T, PRI AR DC AR AL I Y A
SR EAL
5 Hig
“WERRIE 7 AE 0% 2 DM LAY /N B TA N ) B
15, 2% th DM 5| B2 RS R/ (LY T Sh ZH 234 1, AL A
B AT RE S5 240 B WA G o I WFIE el R n] s Se ko
“WHARTE "I0YT DCD it — & By BEAl, o ml o I A& i IR
1697 DCD J5 18 Y v 24 a8 v a2 1) 790 32— 2 R F e
Ti AR
(&% K]
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Mechanism of Regulating Autophagy by TangZhiqing to Improve Cognitive Function of

STZ — Induced Diabetic Mice
ZHAO Yun"?, WANG Xu"*",ZHANG Qing"?,YAO Wenqiang'*, CHEN Kai"*,XU Xiru'’
(1. The First Clinical School of Nanjing University of Chinese Medicine , Nanjing 210029, China; 2. The Key
Laboratory of TCM Research on Metabolic Diseases , Nanjing University of Chinese Medicine , Nanjing 210029,
China; 3. The Affiliated Hospital of Nanjing University of Chinese Medicine , Nanjing 210029, China)

[Abstract] Objective: To observe the effect of Tangzhiqing (TZQ) on cognitive function of diabetes model
mice and its protective effect on hippocampal neurons, and to explore its related mechanism. Methods: The
type 2 diabetes mouse model was induced by intraperitoneal injection of high fat and high sugar diet combined
with streptozotocin (STZ). The mice were randomly divided into model group, metformin group, and high,
medium, and low dose groups of TZQ. After successful modeling, different doses of TZQ and metformin were
given through gavage for 12 weeks. After 12 weeks of administration, behavioral testing was conducted using
the Morris water maze experiment. HE staining was conducted for the hippocampus of the brain. ELISA
method was used to detect the expression levels of Atg5 and Atgl2 in the serum of mice in each group.
Western blot was used to investigate the expression of autophagy related proteins, such as Beclinl, LC3,
Atg5, and Atg7 in the hippocampus of the mice in each group. Real time PCR technology was employed to
detect the expression of Atg5 and Atg7 mRNA in the hippocampus of the mice. Result: The water maze results
indicated that compared with the blank group, the number of times the model group mice crossed the platform
was significantly reduced (P < 0.01). Compared with the model group, the number of times of mice crossing
the platform significantly increased in high and medium TZQ dose groups and in metformin group (P < 0. 05,
P <0.01). Target quadrant distance ratio increased significantly in all TZQ groups and metformin group (P <
0.05, P <0.01), while decreased significantly in low and high dose TZQ groups (P <0.05, P <0.01). The
HE staining results showed that the number of neurons in CA1 and CA3 regions of the hippocampus in the
model group was significantly reduced, more cell structures were damaged, and the degree of cell necrosis was
more severe. The damage of hippocampal neurons in TZQ and metformin groups was less than that in the
model group. The ELISA results showed that compared with the blank group, the content of Atg5 and Atgl2 in
the model group was significantly reduced (P < 0.01), while the content of Atg5 and Atgl2 in the serum of
the low dose TZQ group decreased compared to the blank group (P < 0.05, P < 0.01), but increased
compared to the model group (P < 0.01). Compared with the model group, Atg5 content in each treatment
group was significantly high (P < 0.01). The content of Atgl2 increased significantly in TZQ low dose and
high dose groups and metformin group (P < 0.01). Western blot results showed that compared with the blank
control group, the expression levels of Beclinl, Atg5, Atg7, and LC3 proteins in the model group
significantly decreased (P < 0.01), while compared with the model group, the expression levels of Beclinl,
LC3, Atg5, and Atg7 proteins in the high dose TZQ group and metformin group increased to varying degrees
(P < 0.05,P < 0.01). Real time PCR results showed that compared with the blank group, the mRNA
expression of Atg5 and Atg7 in the model group showed a downward trend, but the analysis of the results
showed no statistical significance (P > 0.05). Compared with the model group, the Atg5 mRNA expression
level in the high dose TZQ group was significantly increased (P < 0.01). Conclusion: Tangzhiging can improve
the cognitive dysfunction of diabetes model mice. The mechanism may be related to regulating the expression of
autophagy related proteins such as Beclinl, L.C3, Atg5, Atg7, Atgl2, and promoting autophagy.

[Key words] Diabetes with cognitive dysfunction; Type 2 diabetes ; Tangzhiqing; Cell autophagy ; Hippocampus



