P & 2 E 2024 4F 8 A4 65 %4 15 B Journal of Traditional Chinese Medicine 2024, Vol. 65,No. 15 - 1593 -

) ')’
DOI:10. 13288/j. 11-2166/r. 2024. 15. 012 g‘\, %lﬁ‘ 7

b B AR o ] 7 T B A5 AR /N B ) I JRE By 2R
J R 5y 2 AR o 18 A DR 2 H Rk A 2

KAM, I, T, F4F, Rew™, KAL
WPGr B2k, (P BT IR0 121, 030600

[(FHE] BH ZAMBEAT IR E R TFRET REEZR (AD) Ay fEFErF e TaEAE AR . 5
& 45 2 APP/PST AN (ADAERVR) ALy AR WgkTF4, £404, #4152 I5SRARASH
A A CSTBLI6) N BAE A = G4, WFRTFEDRTHAFHRTF30.03y (kg-d) EF, £LRMANKTHRE
2N 6.1 mg (kg-d) #EF, OAFEAL NI TAERLEK2m (kg-d) EEF, #45FH4AE. FRAEN
DRER A AE, T4 R G AT O RAE RS (OGTT)., BB EaERE (ITT); KA XEZHKE TN
DREEGTICRE ey AL B B AR RACEE RN SRR B A E; R EARMME (ELISA) 4
DR E . MBS A A E, AR S ZIILIEH (HOMA-IR) . AARZF-#4 (HE) % &AL R L
BRI E, R R LR E fedb B mied; &G LRI EAMNANEBRAXEEG MR ETIRE
1 (IRS1). BEBRAiLik B & ke 1 (pIRS1) . BERg MEAMLEE-3-%i 8 (PI3K). & # 8B (Aktl). BBt
&k G#HBB (pAktl) | £iXF; LEANKFEMNAMER HHEHEZEG4 (GLUT4) £k, R b5=xd
AR, AL, 2, 3, 4 A DR T e, OCGTT A ITT X I & 0F ] & s & wh 25 T @R, =M ok
B % F HOMA-IR 34t % (P<0.053 P<<0.01); ZZHKE T LI P H 3~5 R LB KM, FHAFS
RE, BARRTREZEHIES & EIEHGLH | BAFRREZ S & & aF 1 a9 ) 5 m 0 (P<0.05 % P<
0.01); ARSI EmBIINHE, BETE, WE @iy (P<0.01); MM EH &5k S+
%, B %4F . pIRSI/IRS]. PI3K/B-Actin, pAktl/Aktl, GLUT4 % & &£ FHAK (P<<0.01), 5AEA 2
ABYE, FARTF A R 4R R b . OGTT Fo ITT X35 &0 18] % e 48 B b & F @R EAK (P<<0.05 % P<
0.01), &M ik 8% A HOMA-IR A& (P<0.05); ZEZHRKFFXEFHI, SRABBRAGLLE. F
AFERE, BARZRIES & EIEHGILHE . BAFRLRE )] & & af e a9 sb 6 (P<0.05 3% P<
0.01); AMMBERIEEKERZE, WMBLEEFET @M Em (P<0.01); ARBER HESZEK, A
M J& pIRS1/IRS1. PI3K/B-Actin, GLUT4 & & &iX & (P<0.05% P<0.01), it AR FTTUAKE
ADNfmn T 57T, TH5AT MM S E4 ARG R TEBA £,

[E4IF] FTREHEHR; BT AMEL; M EIRR

Bi] /R ok W6 2R (Alzheimer's disease, AD) J& H (AB) UURR. #RZR R 4f 4 g 45 Je RAE RIS G
DABEATHE NN T BE R A R L T UGB R A 1 i 22 SECGAHIIRE TRE, B AD (Y B KU 2 W
IBAT eSO Ak, PIFEAD A RIS A oA R P 2 R S R A A, WK
fii S ORHAOIRL, AD WBLFRy "3 WBRIRIS" "o g s A R B | KL A
e 55 AT SR ABRAZID  BIEREE o o D s o R 500 B K, WL

NRALAF AR SC Bk R R e S 0 g,

EEWB : [{K A RP #2548 (82274388, 81874420) 5 1L P 44 Hh [ s 30 IRR] R L 75 ] ] e T — o Lo
2555 PRI RHIFE (20222Y Y C268,2022ZYYC099) BFFEOL IR RLIE 753 QTR — A ey SR 5
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WERTFH A CEWISTr), HA RIS .
TS DR, AR AT AT ST 3R B0, M ik +
AT DL Bk 3 AD ALK R 2 2T 1012 T RE AN BE 1R 151 5
W, TR IEIRIT AD BAVEH . Meta 20 #7 IR &
P, HEEORT AT AD BRE NI AE 7. AHE
FE LA RS R RS X 52, R FE ML B IR F 22 AD A
AT Re RS A AT REVE FHBLET, AR ARG T AD £
PR . ABFTT 21l P o B 2 K E SR s Y e
it (FHtS . 2021DW238)

1 #RRFX
1.1 &4

6 J1 1 SPF % 1V APP/PST /MR 45 B, K
(31.11+1.29) g; 6 H & SPF 2% [R] 55 By A= A I 1k
C57BL/6J /N 1S H, IR (30.72+1.57) g, ¥
WA T MR SO S sh A FRA R, LR s & 46
IS SCXK (F7) 2021-0013, falFFE41F: 12h/12h
BIRE 28, E (22+2) °C, AHXHRE 45%~60%,
H H R EOK
1.2 %9

MR T B 12g, MEK9g, INBIAI g,
Aft9 g, WK g, MR 6g, HKF6g, W
Fe6g, KE6g, £46g, 1EHO6g, LEO6,
W3 e, AEF3e, KE3g, WHILHR AR
N AR R Al AL KR L 30 min, BIE 30 min )5 E
e, FRIOK R 30 min 58, AIF 2R, W
1S BN S AR U E N 2 o/l 1A . R E 4
Wi (P2 RIS, #t5 H20120268) RS %
T 0. 9% FAAEMVE I B BE R 0. 1 g/ml A AR o
HREIR S RSN, B2 R ARAR, #t5
S20050051, 2l aips, 1Rl A RA A,
L5 SC11334160332145,

1.3 EZRXAAALE

Sk (5 217181101) , YRIINFG IR 12 4L Ay
B A RS A ; SDS-PAGE #E ik 7l & (it &5
AR0138) . BCA & Bk Bl & il 0 & (%
ARO146) . FhifleG (Ht5 BA1056) . ik
KA & (L5 SV0002) . DAB & ik & (it
5 AR1027), RO LMEAY TRARA R BER
EEAEEB (pAktl) —Hi (k5 4060), CSTZ2A
Al RN WEALEE-3- R BEE (PIBK) —d0 (b5
CY5915). B-ALEhEE A (B-Actin)—Pi (5 AB0035),
Abways A H]; BREZRZEIEY 1 (IRS1) —Ht (it
5 A0245) . BERRALIR S R ZMIEY 1 (pIRST) —

r (4t AP0553) . VA B (Aktl) —$t (it
5 A17909) . HE B iz R 4 (GLUT4) — ¥t
(L5 A7637), ABclonal 7> F) 5 K G228 W B <
(ELISA) i 7 & (45 MU30432) , Bioswamp /A ) ;
WA & (S A154-1-1), FERtEt Ay T
FEWFSE T ; FASBREK[E W (L5 CR2207106) ,
ROUZELE IR AR BR 2w

BRI FAR BB (A5 77001), BRI
REEA: A B A R w5 BighR{ (545 BNRO5709)
RS FAARARA s Bk (B DYY-
6D), dbmis—EWRHEARA R B (B
TE77XP), ZIRAVBHARAF; 2 AFL
BRI E 25 (B ChampChemi Professional ) ,
TR DR A BR A R R3] i 3%
(#5 KF-PRO-005) , T VLFAFE BHARA R
NS
1.4 hihsmiarssh

C57BL/6) /NER 15 HAE 2 (4 s APP/PST AL
S BL D /INER 6 H % B RIVRT DL R e BEEAE N AR
DU, MhEon R . PR TG A= 55 AD B BER
W, & HATSE AD & HLE B AR A AR A
B e AD B RL/NEL . APP/PST /N U T B L& 7
L A | HEIR AL RENIA, A
15 5o M B iRk 41/ R LIk 1 30. 03 ¢/ (kg+d)
W, LENA/NALIER RSN 6. 1 mg/ (kg-d)
HEH, BRI/ FEER K 2 m/(kg-d)
W, SAHEHES 40 F£H/NRGS R R
I U 3 T R R ) AR RIOR i
1.5 WRIRAFA Ty ik
1.5.1 ZMdhts, 2REFZXE (OGTT)., %
BEar2X%E (ITT)  RABEVLIECT R BRI
8 HUNRRIEA T2 IR AL BE . OGTT FANITT A . A3 JE—
8: 00 FFHAZEE, A€ 6 h/m i/ Bl2s HE IR mE vk,
ICSEIFOE . Rk FEZ s, S4/hREEE
6 hJG 4T OGTTIRER, 25T 10% FZHH 1. 0 g/kg i
B, F0. 30, 60. 120 min 4> SIAGI fAE, 2]
MwEth &, A& IR (AUC). OGTTik4:
i 48 hfm, Sd/NREEE 6 h FH#AT ITT il 4,
JU s 0 G S TR RS 0. 4 TU/Kg, T0. 30,
60, 120 min B 43550 K6 000 100 AR IR 38, 225 o) ot A o 2
El, 1H5H AUC,
1.5.2 X Z Kk g s imien ) R = BT Ie sk
J1 ITTIREEZE A 48 hm, SR FEHLE =R A 4 1
B8 HU/IN B AT 5 KGR B S8 . /NERFE ELAR R
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1.2 m B BB K A h A 7500 . 7R A T8 e,
g R R T 4R, 5K, B H/NRAE
90 s N F- RIS AT 5 o WS /NEL 90 s YA BEF A
BRI, S5 FE2 PG 30s. fFia
—UENAA TR A R 24 WIS RSB F-&, NRAH
iEvk 60 s LLFAT 28 AR R L . A SLE 514,
B L b R AR A PR A F] B JLBehv-
MWMM Z GE 47 70 BT o e it 70N LA 326 3k vk O 30
FHOFBE. BARZBRIZ s R R Y H A
A E ARG R A2 Sl s 18] (s ] ) A S 50 30 1) 24k
ESEN

1.5.3 ELISA F#ml s {2 ML iF e 5y & . AL L
M EAS  SEHBUKRE SRAT S, RRENLEL
TP N2/ FEPLER S H/NREE R 6 h,
S a b SO RERE , AR ER B, % IR 3000 r/min
(B2 6 em) B0 15 min BUM R - BUAL5E G
FHE G FIE AR B0 /N, TSR ER, A8 F
AR B TR B, RN Rk Rk
3 /N B A0 )5S 2 B S Jin A RIPA 24 i vk
2447 30 min, {7 BCA 5] & A6 R S
Tl 4 LI S 2 41 -80 “CORAF . ELISA BeAs /N FR =z
MEIME RS R . WA R &8, JHHa
B Z P % (HOMA-IR) . HOMA-IR= (=5 i Ifil
WixZ RS R ) /22,5,

1.5.4 %) & 48 B4 = A0 AL R & 44
= BCL S 3 ERIU LI B S T, R R S
PEATERAE, BEARAY 505 nm P AL TR R, i
B/ IN BSR4 B ) 2 A 5

1.5.5 FARZE-#4 (HE) # & LA B
WMATEF RHMEIE T RAEGHAR T RN
FE I 3 N AT IR, RS BOIR BRAT 2 28 R Bk
BE R 2 24 b, FRERBEAK . 1B5Y | =0 . I
HATARY . HEQ o )53 R, e w3
AR, WS/ N R 2O A 2F A .
K-Viewerl. 5. 3. 1 #R{4- £ 10 19 65 &b i 2% 22 400 o 2
— ] 3 A A B AP R O SRR, R R R S
5 B AR 0 2% 28 A RS N i S R K, 4
AR O BT R e 224 A A

1.5.6 %G LI e id ks ml s AL Bk 8 & 12
TR F G Rk B 5.3 R EREUR AL IR R
1 FE & 2 B A8 M )5 4 SDS-PAGE iZ B9k , % &
PVDF X, 5% 41t 8 (B AT, IAIRST, pIRSI,
PI3K. Aktl, pAktl, B-Actin—#i (IRS1, pIRSI,
PI3K. Aktl. pAktl #FE 1 : 2000, B-Actin fifE 1:

10000), 4 CHFE A, HPE/R=Ht (1:10000)
FIRIEE 2 h, EUEE RO B, B IR
RS EIE , g Image] 1. 8. 0 4K /F %} R AT
43T o

1.5.7 Ssganiixibml b AR B GLUT4 & & &
®ORL S ST AN R, BURE E R IR
i EBE 3 min, GLUT4—3T (1 :400) EiREH
2h, ZHUEREREE 30 min, DAB W5 min, FA
R YL 3 min, JEHELY) ARG R . B
kY1 BRI 3 A [ A B 38 5 Tmage] 1. 8. 0 FRAF 4T
EUER AT 50T

1.6 %it¥iiE

K HI SPSS 26. 0 BAF#HAT Gt . T E R
TFEIES AR YRR 2 (Res) FoR, 22
FoR M FE T 22001, Z A LA LSD £
5 7 ZEAFFE M Dunnett’s K 555 AR IES 340
B AR (W hig) (M (P, Py | 0K,
fifi H Kruskal-Wallis HEz 5. LA P<<0. 05 H2E 7448
IE-3'&

2 #R
2.1 &2/ ROR B B Ja) 2 BR o 4 pL 4%

T, 1.2, 3. 4fAn, BAYZH/N S I
R FEE T HH (P<0.058P<0.01), HHm
2[R A TRl B, 4 ] B b 2 Ak /DN BRL s I i o
ik (P<<0.05), &4 N2/ A5 i 1] 2 1 I bl 22
SHGEIT 2T L (P>0.05) 0 364 W2 5 1k
LN RS B ) o5 28 I I 22 S G 4 S (P>
0.05),

R AYUINEURIF 23 1 08 LA
Table 1  Comparison of fasting blood glucose levels of mice

in each group at different times (mmol L™, #x+s)

EAEE7 I = G W 2 3 4
25 4L 8 5.76x0.89 5.75+0.74 6.3+1.06 6.51x1.15
2 8 6.45+1.11V7.050.95" 7. 88+0. 82 8. 10+1. 10"

MBIk 720 8 5.93+1.25 6.66+0.78 6.83+0.95 6.89+0.67¢
Fa NIl 8 6.21+1.02 7.06+1.05 7.66+1.28 7.95+1.23

VE: oa) 5% PIALRRHE A, P<<0.055 b) 525 4R
A, P<0.01; c) SEERIZH AR L3, P<<0.05,
2.2 &1 OCGTT KB 25 R wbik

T2, HSEARE, BRI /N A I E]
B M A AUC 7R (P<<0.05 8% P<0.01), 5
BRI LA, M IR F 41/ BRAUC [FR IR (P<
0.01), fHA B A MmpE2E R LRITFE X (P>
0.05); FEAWI4L /N FAS I B] 5 B AT AUC 22 578
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R2  FKH/NR OGTT AR 8] & LA & AUC FbAs

Table 2 Comparison of blood glucose at different time points and area under the curve in OGTT of mice in each group ~ (x+s)
" OGTT/mmol - 1!
ZH 5 53R AUC/mmol * min™' -1,
0 min 30 min 60 min 120 min

FHA 8 6. 38+0. 72 8.97+1.56 7.74+1. 44 6.58+1.17 910. 32+74. 26
2 8 7.96+1. 14" 11.59+2. 92" 10. 56+1. 85" 8.78+1. 30" 1206. 63+104. 14"
R P2 8 6. 89+0. 84 9.73+0. 79 9.21+1.02 7. 76x0. 66 1043. 54+48. 36" ¥
FANIZ 8 7.96x1. 45 10. 65+2. 00 9. 88+0. 98 8.21x1.04 1130. 38+70. 27

W OGTT, HRAAMEN AL ; AUC, MR MZe R h4 T ma,

a) Hzs A RImtE i, P<0.05; b) H2S8[AEME HE, P<0.01; ¢) SEHALE, P<0.01; d) 5E4NI4 L

B, P<0.05,

GitEE L (P>0.05). 54N bR, i
RTH/NEAUCFEMR (P<<0.05), {H A& [a] 25l

R4 ARSI R 2 A HOMA-IR HAL
Table 4 Comparison of fasting serum insulin and HOMA-IR of

B RS2 X (P>0.05). mice in each group (x+s)
— mU-g"
5251y %, AR /N B AT IR [A] A =
RIW, G5 E;E e, R E/Jfﬂ%ﬁ“ﬂ: ’ 254 8 24. 4445, 13 6.95+1.30
HOMBEAT AUC ) THR (P<<0.01) . SHERIAL LA, T2 8 36.32+10. 13" 12. 85+3. 58"
o IR T RIZL /N BL O min, 30 min, 120 min H K T4 8 25.92+6. 98 7.96+2. 33"
MBEFTAUC Y FEL (P<<0.058% P<<0.01)., 53 4RI 8 30. 54+8. 10 10. 8243. 51

S WIZHAH L, HE R4/ B AUC IR (P<<0. 01)
2.4 B R E I E R S E F2 HOMA-IR rbx
Fan, SEAGE, BRI/ RS E G
JBE & % . HOMA-IR L7+ (P<<0.05 8¢ P<<0.01) .
SRR g, MR AN RS IR L S 2
HOMA-IR F[%& (P<<0.05 8 P<<0.01), 4N
JN B2 I LT B 5 K . HOMA-IR 22 57 B4t 2F
X (P>0.05), MR MELSNIAAHLL, /)N
LS IE M B & . HOMA-IR 2R B4 F i X
(P>0.05).
2.5 A REZHRE T EIEL R LK
RSN, EEMAATER Y, S AL,
B ZH /N RUINZRES 3. 4. 5 Rk aht v FR 0 4k <
(P<<0.053, P<<0.01), SHEAIZHAHLL, HbBik+41
IR 4. 5 REF, SRR B4 (P<

i HOMA-IR, MBS ZIEPIEE

a) A H4IE, P<0.05; b) H2H4lHE, P<0.01;
¢) SERIE, P<0.05; d) SRR, P<0.01.
0.01); EKBRIH/NRIENGE 3. 4. 5 KEFkkE
IR 4% (P<0.058 P<<0.01). HEIRF4
LG WIZHARLL, /N BRAS HsF [ b s AR 30 2 S 1 T
GiiterE L (P>0.05),

Lo, EEMFERLR S, SEAAMLL,
BARYZH /N BRZF BT 5 B, B ARG BR iz Sl ]
o7 SRS ] P B RN E AR S BRIz Sl S o R Y L
B Bk > (P<0.01). SAAIAHE, Hiigik
TLHRNSE A W2 /N 8T B OB, HFRZ IR
iz Bl o A E) A% B AR B AR 52 FR Az B R S
PR B HL IR (P<<0. 058 P<<0.01), HiiEik+
LGN, DRG0 E. IR R

3 KU/NEITT A [F W fE) S s & AUC Heig

Table 3 Comparison of blood glucose at different time points and area under the curve in ITT of mice in each group (x+s)
. ITT/mmol - 1!
2153 LA AUC/mmol *min™" -1,
0 min 30 min 60 min 120 min

(SR 8 6. 54+0. 84 3.39+0. 50 3.5540. 51 7. 08+0. 46 573.63+38. 31
2 8 8. 99+0. 65" 6.25+1. 52" 6.51+2. 00" 9.94+0. 91" 938. 38+69. 12
IR P2 8 7. 08+0. 82 4.39:0. 64 5. 03+0. 59 8. 16x1.03" 720. 95+35. 14° @
e 8 7.710. 68 4.98+0.93" 6. 13+2. 00 8.67+x1.25" 813. 88+63. 93

e ITT, BEEEMHHRE; AUC, Mol RihL T,
a) Sos (RN e, P<<0.01; b) SEIEZAEI ] L, P<0.05; c¢) ‘SRLHEIZ [Ral/ES5 H ki, P<0.01; d) 534 NI4T

¥, P<0.01,
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RS A /NRUE RLTAT S50k B DR 205 2R LU

Table 5 Comparison of escape latency in the directional navigation experiment of mice in each group [s, M(P,;, P,)]

4151 AL 1R H2 K H3K EHEPN EIRPN

IEE 8 80.90(28.22,90.00) 18.37(6.50,42.75)  19.61(5.65,31.39)  16.16(6.30,49. 58) 7.24(4.87,12.98)

FERIZ 8 90.00(35.14,90.00)  43.08(23.66,90.00)  64.12(7.64,90.00)" 47.88(10.54,90.00)" 45.10(24.43,85.87)"
LB IR T A 8  65.29(20.82,90.00) 42.06(15.96,83.78)  30.29(18.80,72.80) 33.65(11.10,85.83)" 11.89(9.40,17.96)"
ESiE 8 90.00(34.53,90.00) 15.33(10.81,34.15)  20.13(7.22,52.65)° 23.51(14.18,68.37)" 10.51(9.98,12. 84)"

H:oa) SEALIRIEEIEE, P<0.05; b) 5 A4UFBIH K, P<0.01; ¢) SHEEAFRKME, P<0.05; d) SHIELLEFE H
%, P<0.01,

RO ASU/NEAA FRR ISR

Table 6 Comparison of space exploration experimental results of mice in each group (x+s)
2H 5 TR T B IREUIR EARG BIZ S B BB 1 L% E RS SRR Az St o B 1Rl L/ %
=E 8 5.25+1.50 36. 53+6. 05 38.50+9. 14
itk 8 1.50+1. 12 21.632. 93" 19.76+3. 42
HoEE kT4 8 3.25+1.20" 30. 49+5. 24° 31.03+6. 60
SR 8 3.25+0.97" 28.17+6. 01" 28.56+6.25"

TE: a) GEPA4LE, P<0.01; b) SBBIL LES, P<0.05; o) SHEIA LE, P<0.01,
1B Fy A b7 SO TR] Y HE R H ARG RIS S e TAMEECH D (P<0.01). SR g, Mo
PR B g 25 S e e it L (P>0.05) LR 2H 5 4 D 2 /)N BR300 % B R A 22 0. 5
2.6 B RALR BT & F s Lo 15 mm WL IS E RIS, 1 22715 AR R 4

B 7R, 25 2/ RO 0 2 A v e, 200 fn (P<<0.01) . MEIRTLHAMEGWIHAALL, M
GV s AR/ B A 0 JEE A A% 2= 0 T HE 5 7 PR BE A28 0.5 1. 1.5 mm #0 [9] JI5 J 52 2
S I TR B O 5 L R 2 0 S 6 M /) BRUAR TR s M A B 2 R TS EE L (P>0.05),
HMEZIZ A AEIE BR8], E MBI 2H B S A W 4 2.7 B RALR M B & A d) H B ST
/NS MZZ M HES O B . R TR, 5 K8, HEHAM, BRI/ AR R
25 LA LG, A Y 2 /N B I 5 30 5 B A e 2 SRR TS, RS RS (P<0.01).
0.5, 1. 1.5 mm {0 P JIEEJ5E 3 25300, R IR0 ot 22 EPRERIZHARLE , B TR/ AL O S R 5 3R 5 4

sithl

FTHA

TE: Sk B S L A M 22
Bl SRR R U (HE B¢, x400)

Figure 1 Comparison of pathological changes in retinal tissue of mice in each group (HE staining, x400)
RT AL/ UL 100 5 5E B b 284 2 O 8 LA
Table 7 Comparison of retinal thickness and number of ganglion cells of mice in each group (x%s)
AP S/ m

15 7 o L 255 4 i A

R T 0.5 HEPLHZE 1 B som AR
ZHA 3 2436. 77+233. 55 2179. 67+223. 67 1711. 06+149. 84 367.44+47. 34
FEAIL 3 1270. 81x215. 15" 1178. 09150. 58 1080. 46+169. 87" 267. 67+34. 15"
MBIk T2 3 2028. 76+254. 89" 1764. 44+252. 86" 1535. 05+253. 95" 335. 11235, 67"
KeHIH 3 1656. 27+194. 80" 1516. 72174 22" 1390. 10186. 24" 337. 44240. 66"

e oa) SEAYIHE, P<0.01; b) SHERHE, P<0.01,
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LR TG L (P>0.05), %% 0o & A%
(P<<0.01), JEARIAMMBRD % . #HaEE
ToRERE (P>0.05), MWK TFS5ESNILAMLL,
JREZR . MEEERHTRITFE XL (P>0.05),
T8 AL/ G I I AE 2 22 FIVA 0 ik L

Table 8 Comparison of retinal insulin and glucose levels

in mice in each group (x+s)
215 FUAL S FEmU-g! HIAH/wmol - ¢!
Z5 14 3 34.97+12. 01 3.26x1. 06
FEAIZH 3 17. 86+3. 00" 9.19+2. 27"
HiL T4 3 22. 14+6. 95 5. 46+2. 83"
AN 3 17.95+7. 37 6.51+1. 64

e oa) SEA4E, P<0.01; b) SHEEILHE, P<0.01,
2.8 H4l N FALM B B AT B %A KRG K
K F IR

RN, SAEFAMEL, BRI/ R
pIRSI/IRS1, PI3K/B-Actin, pAktl/Aktl & A AH* 3
kT, GLUT4 ik mFEAL (P<<0.01). SR
ZHAH B, b B R 2 /0N B R B pIRS1/IRST .
PI3K/B-Actin FI X} Fi55 | GLUT4 & A& T}
T, 25 4 K4 A R I pIRS1/IRS1 . PI3K/B-Actin
pAktl/Akt L AIXZEA R HE (P<<0. 058 P<<0.01),
HRENIZEAL, HBk-F4 pIRS1/IRS1. PI3K/B-
Actin, pAktl/Aktl, GLUT4 £k L F¥ LG4 E
X (P>0.05) . 454/ Bl pIRSL. IRSI. PI3K,

pAktl., Aktl &R AHEIKE LK 2, GLUT4 f#y
ALY LR 3, FERT @AM GLUTA BRIk .
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Figure 2 Electropherogram of protein expression related

to retinal insulin signaling pathway of mice in each group
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Figure 3 GLUT4 protein expression in retina of mice in each group (immunohistochemical, Xx400)
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Effect of Dihuang Yinzi Decoction (i # k¥ ) on Retinal Insulin Content and Insulin Signaling Pathway

Related Protein Expression in Alzheimer’s Disease Model Mice
WU Dongyan, GUI Wanwei, WANG Xiaodan, LI Qinging, CHAI Jinmiao, ZHANG Junlong

Shanxi University of Chinese Medicine, Jinzhong, 030600

ABSTRACT Objective To observe the possible mechanism of Dihuang Yinzi Decoction (#1#k T ) for improving
cognitive dysfunction in Alzheimer’s disease (AD) from the perspective of retina. Methods Forty-five APP/PS1
mice (AD model mice) were randomly divided into model group, Dihuang Yinzi Decoction group, and memantine
group, with 15 mice in each group, while 15 wild-type C57BL/6] mice from the same litter were used as blank group.
Mice in Dihuang Yinzi Decoction group were given Dihuang Yinzi Decoction 30. 03 g/(kg+d) by gavage, mice in the
memantine group were given memantine hydrochloride 6. 1 mg/(kg+-d) by gavage, and mice in the blank group and
the model group were given normal saline 2 ml/(kg+d) by gavage for 4 consecutive weeks. Fasting blood glucose was
measured weekly. After 4 weeks of intervention, oral glucose tolerance test (OGTT) and insulin tolerance test (ITT)

were performed; Morris water maze was used to detect the changes in spatial memory ability of mice; glucose oxidase
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method was used to detect retinal glucose content of mice; enzyme-linked immunosorbent assay (ELISA) was used to
detect serum and retinal insulin content of mice, and Homeostatic Model Assessment of insulin resistance (HOMA-
IR) was calculated. Hematoxylin-eosin (HE) staining was performed to observe the histopathological changes in the
retina, and the retinal thickness and ganglion cell number were counted ; protein immunoblotting was performed to de-
tect the retinal pathway-associated proteins [ insulin receptor substrate 1 (IRS1), phosphorylated insulin receptor sub-
strate 1 (pIRS1), phosphatidylinositol-3-hydroxykinase (PI3K) , protein kinase B ( Aktl) , phosphorylated pro-
tein kinase B (pAktl) | expression; retinal glucose transporter protein 4 (GLUT4) expression was detected by
immunohistochemistry. Results Compared with the blank group, fasting blood glucose of mice in the model group
at weeks 1, 2, 3, and 4, blood glucose and area under the curve (AUC) at different time point of OGTT and ITT test,
fasting serum insulin, and HOMA-IR increased (P<<0.05, P<<0.01); in the Morris water maze experiment, the es-
cape latency increased from day 3 to day 5, and the number of crossing platforms, the percentage of target quadrant
distance, and the percentage of target quadrant time decreased (P<<0.05, P<<0.01) ; the outer nuclear layer of the
retina became sparse, thinner, and the number of ganglion cells decreases (P<<0. 01) ; the expression level of retinal
¢glucose increased, while the expression levels of insulin, pIRS1/IRS1, PI3K/B-Actin, pAktl/Aktl, and GLUT4 pro-
teins decreased (P<<0.01). Compared with the model group, fasting blood glucose at week 4, blood glucose at each
time point of the OGTT and ITT tests AUC decreased (P<<0.05, P<0.01), and fasting serum insulin and HOMA-IR
decreased (P<<0.05) in Dihuang Yinzi Decoction group; In the Morris water maze test, the escape latency shortened
on day 4 and day 5, number of platform crossings, target quadrant distance as a proportion of total distance, and tar-
get quadrant movement time as a proportion of total time decreased (P<<0. 05, P<<0.01); retinal pathological changes
alleviated, and retinal thickness and ganglion cell number increased (P<<0.01) ; retinal glucose content decreased,
and retinal pIRS1/IRS1, PI3K/3-Actin, and GLUT4 protein expression elevated (P<<0. 05 or P<<0.01). Conclusions
Dihuang Yinzi Decoction can improve cognitive dysfunction of Alzheimer’s disease, which may be related to regulating
retinal insulin content and insulin signaling pathway.
Keywords Alzheimer’s disease; Dihuang Yinzi Decoction (Mi#1kT ) ; retina; insulin resistance
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