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[(fEE] BE HiT BT 2B 8mER (T2DM) A 4alE 536 % vk Ak D ) 2 48 4 SR8 @ 69 T 4k 4 A
Al FiE 60 R CSTBL/6 N REAL Y A sFRR2E . AV F I EAAA T AN, P, SAFH, F410
R, xR ash, HA &M BRI & RE AR IR A4 AR A ML RS A A T2DM /) R A 2R T
B, BAaLEH. P KA ZTAH A T EALHHAE2.08, 1.04 . 0.52g/ (kg-d) #F, FHRINEALT T 75
B K 3mg/ (kg+d) #EF, sTRAFERETEMBAKRKIOmY (kgod) #F, ELHEFSE., LB FEHE2A
WEREEDRARZ. ERAHE (FBG) K-F. 255 8B IT 4347 Morris KK T 8 A8 RAL REH
AT R HrEAERE (OGTT) A=Wk HEKTFEN, RADEE SRR GG T AN EL T HBELE
KA L =4, FHATKECCEE M, EFR LHxrBAR ki, BAMES 6, 8ANKRENZH
B, 2.4, 6. SAKFBGCATFHZ; OGTT#4M # 0. 30. 60. 120 min i 45K T35+ 3, 8B E =k
BERF AR, Morris Kk g 0o P ki BRI 5 3, 4 Rabat Kk, B Rab g m, HkEESR, T4
Z R4 g at R . FAF SRR Y (P<0.05%P<0.01), SR E I, FAAAKF ZHF 6 B o
WREEK, FAALP. SHNZLF 6. SAMIKRAETEIN, FHKINEAME 8EANKRERK; FAALESHE
AR G AT B 6. 8 Bl BT FBG /KT ¥ Ak, MM & F KT3I E; OCTTHn b § & b ] 40 & 6 i
B0 B K Momris KT EIbP Fat. A EHE 3, 4 XX BHERAERE, FALPAEHL
BHRE R Y, HAREIER. FERRATGRE . FHF G REIE M (P<0.05RP<0.01), HAATFH
TURESTARARRM, ERMDHIea e g R EAHPAEA, B P A ZATHET T2DM AR
DRELERE HERERBEERFTL, 2RI BAZFRMY, TEH-BR R, 3-5rREHREZ,
TEE LR, SRR, LR, WF. FRB., BE%. RE1L-—HARF ST, d@d 2 F KRBT
KEGG iZ# 4547, 7 KA A T2DM AR ) Rk L m X ) R AR ETL L B EMm G FRiL, AHEER
TR R BRIE ABCHiE . B 8FF AT 1 (HIF-1)., Lk#FEAF (FoxO). FRBRET (cAMP) $155
WBIEFEMARE ., B BAATRET2DM AR DR FF RIS, HEARER, T ALSHEED
AR EEER

[XEER] 28BRR; AR, BAi; RABEREAHN; 5D

2FHUMEIR A (type I diabetes mellitus, T2DM)
J& DL W% 7K SF T e o 32 SRR AR B A M s o
T2DM A BRI 45 F 2422 MOA R RE A R e, I
BERR RS Y RE AT AR R,
W DI S5 5 R B R P XIS, W] 15 Aim £ LA

EETE  [HE A ARRARES (82174354 ; v [ vp EE R B )22 1)
= B I DA B 2 0 5 Hh o0 28 4 301 (2022 LY JSZX02)
M IHAES niqing@gamyy. cn

B MRS 5 ) FNCAZ R B GG X, 3
2 T2DM & R B SN (2 Wi Bl 7R kit 30
BRI B2 o BeAh, R AE A BE
WAAE, M0 T EE A s MR TR
RGURIGEREY), iR . —RIRIEPORI
WA = WERR IR T O M2 e RE , DIAERFph 22 sy
Hh M 25 S AL I RE R IE A4 B0 BIFSY 7 3R
W1, ORI e Bl e QO 2 S IR R 2 e ah i e o
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fig, JESRIRIE R I KA R R R E Y] .

T2DM J& 2 “THISHN" Uik, WATEE .
B . AERE, BCOMRENE, BRI, BRI,
Wi BT 3R, ZONFIEERS, W (EHFER) =
CEREAR, IR, AR LE T, HokRGE
B, (E2EOE) e CHER, BEERENEOR
JET o DR, OB PRI B ASE 1 R AR R R 2
BT BAOLE (SBEK) PEAER. £
B RACER Ty, I RO 5E 3 WY JL AT i 2 R IR
T2DM H 5 25 MR I . 28 5 s SORE Ak il 21 2R oK
e, XA E BRI B A B IR s S
B UINR AT B GE BR T E  BEVEAS R AR
NIRRT RE ¥ SER R 2B, B
FURTA R R PRI R BRI A, 2 50 bk
DR R BRI g DX 2 ik f # m 9RE  Jaf df2e oe R
T4, BAMEKIigetfiER " AR BN
ZE SN T2DM ALEL/ NN BE RS2, FFR
FHRCRE €0, 135 HR 10 T 15 B2 A [ 2 A5 T2 DM A5 7Y
/NI S AUE A AR RE AR R, AL
XoF 1 Ey A A e e s A QAL IR, DA
jpERE AU AR B O B RLIR YT T2DM TA e fig 44
PESZIGARHE . ASHIFSE R v 1B Ty 42 il v A 2
Z Wl , #ES . 2022-NIOHP-IACUC-16.
1 #R5H®
1.1 %

HEE SPF 2% C57BL/6 /NER 60 H, 6 JE %, {45
i O(20+2)g, 1A U (JE ) B EE R A R 2
Al SRS A AT IE S . SCXK(52)2019-0010,
/N ERURL 5 T o e T B 4 i O R AR 5 B
FERBT, fEIRERE, 12 hWERBREER, Ak
BTIRIK
1.2 %9

PR, 24 g, 1125129, IHBEA
12¢g, KE9g, HEYe, HIHE9e. HA3 e, M
B R 3 oo 259 [ BE LB T 1] B B 2 57
PR IO 4 Ok, 1 g WORIAH Y Trh 251K R 10 g,
FIRATE . DAEFIER R, R e 5 ) 254 BR A A
A=, iS5 H20030569.
1.3 EEZXHEE

BERRIE R (STZ, /%5 S0130-1G) . S
Lz (985 P3761) . HR (185 : 64-18-6) .
2K (185:1336-21-6) . LR (175 :631-61-8),
Sigma 2 F) 5 B R AW LR & (185 . CSB-

E05071m), fEEAY TRARAR; FEE (585
106009) . Z M (485 112636), Merck A7l ; &
BEEE (% 60% T REEW . 25% T R&EH K& 17%
TR KALE Y, 525 :D12492) , Research DIETS
VNI

fo 4 20 B A B, PR/ H]; ANY-maze
B Morris 7K 2K 5 (BB Wk, HAE 1.2 m, &
0.5m), [ Stoeling 24 Al ; QTRAP 6500+ %1 1 A
033 £ BE B Y, SCIEX 23 ] 5 (4% A (ACQUITY
UPLC BEH Amide #F 1.7 wm, 100 mmx2. 1 mm) ,
Waters 7~ Al 5 5425R BB .0 HL, Eppendorf 28 7 5
AS 60/220. R2 BUH 1 KF , RADWAG 22 7] ; MM400
RIFRIEAL, Retsch 23] ; MIX-200 % 245 10 JiE 2 1
fr ., DS R R A FRAF ;. KQS5200E 24
FRIHPEAL, B LL&F el S AR A PR AR
1.4 BAHE, SARTRAG &

60 HU/NRGE M EMESE LA G, RABHLE 7%
P10 HAE T IRAL, T ik e 7 . Ay
/N BRLSR 125 G e el M S +STZ B s VE 544 2 T2DM
ANEUBEARL Y E IR R S NS R, TR
JEVEST STZ 100 mg/kg; STZ IS 1 )G, /MEESIE
B (FBG) >16.7 mmol/L ik B T2DM #5571 5 45 i
15 25 FBG oA 15 38 B DA v 0 3> /0N BRCFF- ORI s
S STZ 50 mg/kg, 1 JEJEAM FBG, &)/
AL, RN T DLHERR , JF a7 i
7t

W 3 LRI 9 50 H/NBRCR FH BE ML 7 35 43
J RN . SIS FNER L KSR, . s
A, 10 H AR 70 kg 5/ R 2L
Rl O, EAOUE. L AR (PRl
il R A BOGR ) A3 0l T B AROLURL 0. 52, 1. 04,
2.08 ¢/ (kg-d). B H&IIEILH T H 450 A 3 me/
(kg+d) WEH . 5P HIATHR 10 ml/kg, X AR
FIBTRI A TSR BRI K E S . SABRERHES 1
W, FELE8JE, VE WA B /N BT e e
7%, HR&SH/NEATT m s
1.5 MARIRAFA Ty ik
1.5.1 Morris Kt & 528 L2550 8 JHIF I, &4l
K HBEHLE T 2 1 B 6 H /N B EAT Morris 7K 2K B
S, 1) ERMUATIER : A/ R 41K,
BERIEIRG 1 h, 35 4 AR R R bR a5, 4/
BT Rt BE K Y, A B SR 60 s MR EIE- 5 T
T A E] CHPREEE RN o 457 60 s W RFRFNF-15,
NG 225 10s /R ARE, bR
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J60s, HEENGEAKR, 2) FHFERLE: FSK
HERT5, BRI SR RARIC A, D5k
HAE 60 s NIEDK SR RS . BEREE RIS E] . 28075
UEL. FERBERE R, SRR dahs a2l .
1.5.2 DR E. FBC A 2R A & 456 2 X%
(OGTT) #&ml N HIRGIN 35 520 R FHBENL B 3Rk
PEHL 6 HUNRAE TR . 25 257 bR )5 B 2 JR e SR A%
/NI, RN E MY HE B 5528 12 h,
SRR, R FH AR ARG T % 20 /N BRURB R 0l FBG 7K
Vo SSRGS LE )G, BRI FBG Kl 5
AT OGTT RN, 45 20 /)N BRI I 1 S AT 2 W% 2 g/ke,
FO0min, 30 min, 60 min, 120 min &M (AR K - .
1.5.3 =B & E/HN OCGTTKIMZEN)E, T
19 I EL F 280 50 mg/ke B8 1 7 SRR /N R, SR
BRECIM, ZE 13000 r/min (B4R 15 em) B0
15 min, HUMTE . 2 BB & 2 R0 350 6 vl TAS DU
IINERJBE B K

1.5.4 &AR &% % Bk de e T AN AL 2 A GH
P FET IR AL TSR IR, i
H Morris 7K 24 5 I i s D R RICR e AR R B SO
RGP T G 2R Se . /D BB S b e, Wik
FIBCN I SHL, WA, PR/ S48
30 mg BT EOE N, SEEVIA 500 wl #ii4 1) 70%
F PR BB, IR 3 min, 4 °C. 12000 r/min (B0
4215 em) B0 10 min, B EVEW, -20 ‘CUKAH
30 min 5 FRRELG, RIS BRI #ET T EALSY
Mro WARAAE: 1) Jishtf: AAH, 4K (10 mmol/L
LIR%E, 0.3% %K) ; BH, 90% ZHEIK (VIV);
2) V0. 40 ml/min; 3) HE40°C, PEREE N2 pl;
4) WEAHEREE . 0~1.2 min A/BHS5: 95 (V/V),
8 min A/B 430 : 70 (V/V), 9~11 min A/B 4 50:
50 (V/V), 11.1~15 min A/B R 5:95 (V/V), J&
TESRAE: HE S B IR 550 °C, BB R

ik H He 5500 V, BB AT BTG L R -4500 V,
AR 35 psie 7E QTRAP 6500+ g8, 41 851
X MR A P A 14 25 % vl T AT R RE AT R RG  JRE
GEECH 0T Analyst 1. 6. 3ER{UFF T R T 8 . I6IR
S By R ETRIRIE | WXt SR A —fk e,
T-MWDB B 2, X ST £ 144 7 DT e 1

XPREAR AT E AT 0T (PCA), LS4 L HE
A SR S N 25 5 A R R RN, XA A s AR
HOBERE . BERRIOHHETS . —RIRIEFR R E AL R
IR AR, AR B AL A R e R AR
PR B R B . AASEAR L (FC) >1. 28k
FC<<0. 83 1 2y 22 S A s 245 A7 o 7 36 22 S A
Yy, S SOLREE A R AR R A X
2 AR T KEGG BT
1.6 %it®rmx

K HISPSS 26. 04741100 . TH R BHEAT &
B DI E AR EZE (Res) Fom, FF2EFMEH
20 R LY AR FH B DR 3R 07 25 43 i, T T LR R
Turky 3% ; 22455 K H Dunnett’s T K356 3 AAF
B IERSS A0 3 F F Kruskal-Wallis B kg . DL P<
0.05 W ZERA G E XL
2 &R

2.1 B RA KRR B ER 2. FBGK-F ki

TR, HAUNREE2. 4BRHARE2ZERT
giiter i L (P>0.05) 5 5 X B4 [R] B [A] b3,
BRI 6. 8 FBHATT &I = (P<0.05); 5
BRI [FIEF) L g, BRI, Hr . SRR 6
IR AL, PAKSIER R B SO . e AL
8 JEI AR T SRR AL (P<<0.05 8% P<<0.01); 5%
1) A 2 [ s 1] b A, E AL R S 6. 8 FE I
FVE AL A 4156 6 i B R B s YRR AIR (P<
0.05),

FK2n, EXTRAL R A b, AR /N R A

R A L/INEUAS IR (] R o 28 A LU

Table 1  Comparison of body mass of mice in each group at different timepoints (g, x+s)
41 F Ak 2 48 $i6JH ey

Xf IR 6 26.94+1. 81 27.04+1. 51 26.32+1. 00 26. 72+0. 00

FORIZH 6 27.62+1. 92 27.36x1. 58 28. 82+1.20" 28. 88+0. 93

BA% S ZH 6 28.70+2. 47 27.08+1. 47 27.00+1. 83 26. 46+1.25"

B SO 3 2 6 27.68+2.78 26.28+2. 48 26.98+1. 85" 27. 142, 82

B S AL A 6 26.28+3.07 25.86+2. 43 24.58+1.737 ¢ 24.24+1.377 7

B S L ) 2 6 26. 14+0. 90 24. 62+0. 58 24.50+0. 84" 25.04+1. 36"

W oa) SRR EIRE] FEE, P<<0.05; b) SEAIAH [FEFE LR, P<0.05; o) SEAIH R LE, P<0.01; d) 58S L [ R
Al HeEz, P<<0.05.
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Table 2 Comparison of FBG levels in mice in each group at different timepoints

(mmol-L™", x+s)

4151 FlBK $2 A 5545 55 6 )5 55 8 JH

Xt IR 6 6. 26+0. 98 6.24+0. 72 6. 44+0. 61 6. 68+0. 20
HERIZH 6 25.36+3. 09" 26. 04+2. 62" 27.00+2. 49" 23.36+2. 52"

BA% SR ZH 6 22.32+3. 31 23.84+5.76 22. 66+3. 74" 19. 06+2. 99"
'Eﬁ;ﬂf&ﬁﬂ%éﬁ 6 22.98+1. 68 23. 18+3. 07 20. 50+3. 82" 17. 74x6. 94"

B S 6 23.44x1. 34 23.08+2. 56 15.86+3. 38" ¢ 16. 80+3. 12"

B S 7 e 6 22.32+3. 31 23.84+5.76 22. 66+3.74" 19. 06+2. 99"
. FBG, ==HE b,
a) Xt IRALE I e, P<<0.01; b) SERIGLIEI A LA, P<0.05; o) SRR AL, P<<0.01; d) 5246 5 B A ) i) E

&, P<0.05,

18] A5 FBG 7K SEXBH B T (P<<0.01); Sk
HRIFE g, K25 T A 6. 8T FBG /K
SERIREAL (P<<0. 058 P<0.01); 5% 4% 51 il 41 7]

A fa) Fbdss, B A AL R 45 6 SR i FBG 7K FAIG
(P<0.05).

2.2 &80 R OGTT A= & MM 5y Zo A im) 25 R rb AR

F3x, HxtIRALEI ] Fo A, BEAILE /N R4S
FI V) o500 X 35 B J R, s M B R KT R AR
(P<<0.01). SHERIZH [EIAFIE] A, O min A0
& 4 B AR, 30 min, 60 min BB AL

PIREAR, S BRI B 2K TR (P<<0. 058 P<

0.01) o 45259 70 240 5 45 I 18] 555 1 1A b4 25 57
BTG it #m L (P>0.05), 1'% <54
% J R % $m¥m?§%ﬂM@(%moﬂo

2.3 &/ R Morris Ki#E E #£ R b
4R, EmfLe i%%lziﬁﬁmﬁ%ﬁ

WL, 253 ERITFEX (P>0.05);
H53. 4RI, AERZH kRS IR RO IR A SR
AL L AR A b s R R TR A Y 4
4% 5 B 2EL 1S5 4 K stk ol Tk AR S0 A A5 R0 441 45 Sl

i 2H BSR4 259 T TRALTE 120 min B 0% (P<<0.05 5 P<<0.01); "B AL & 20 5 3 K i
R3 KU/ OCTT &5 A W15 R K- i
Table 3 Comparison of OGTT results and fasting insulin levels of mice in each group (%+s)
a3 o AL B FmIU -1
0 min IfLKE 30 min LK 60 min IiLK¥ 120 min IUAH
Xif HE 2 6 6. 68+0. 20 12.34+1. 36 8. 82+0. 28 6. 52+0. 51 23. 68+3. 51
FRAIZ 6 23.36+2. 52" 29.72+2. 34" 26. 12+2. 60" 22. 68+2. 64" 14.52+2. 28"
bR G 6 19. 06+2. 99 28.90+2. 29 24.42+4. 34 18. 48+4. 64" 24.38+1.99°
it MEE 1| 520 6 17. 74+6. 94" 28. 84+4. 16 21.28+4. 87 19. 24=+4. 31" 23.17+6.75"
(SRaw L] 6 16. 80+3. 12" 24.52+3. 98" 19. 80+1. 94" 15.30+2. 41 32.18+8.91° %"
’%‘miLmulJ;’Eé 6 16. 68+3. 85" 28.26+2. 94 24. 48+4. 37 16. 942, 43 21.83+1. 48"
e OGTT, 171 IR 4 Ml i £t i
a) SXTRALEIS (] EEL, P<<0.01; b) SBIBUALEMS ] LA, P<<0.05; o) SECBIZAEMELEE, P<0.01; d) 5% KFIEILL R R
i, P<0.05,
T4 A/INEUE AT I 00 b R ORI 25 AR LR
Table 4 Comparison of escape latency in the directional navigation experiment of mice in each group (s,%+s)
45 Rk B1K Hi2 R ETRPN EEDN
Xt B 6 54.64+5.33 42. 60+23. 85 12. 34+3. 08 8.10%5. 12
FRIZ 6 46. 56+18. 52 50. 98+9. 87 48.92+11.70" 45.90+11.01"
K& A ZH 6 60. 00+0. 00 58.90+2. 20 44.57+14. 55 29.53+7.90"
B AL i 2 6 53.36+14. 85 53.04+15. 56 46.78+18. 80" 37.36x16. 94
AL Jﬂé 6 53.06+14. 32 43.36+23. 11 24. 40+15. 60" 20.10+7. 12%
B S AL 7 6 48. 50+22. 77 50. 98+14. 21 25. 18+16. 63" 30. 14+5. 91"

H:oa) SXTRAFER R, P<0.01; b) SRR FERE L3,

[RIfIE] g, P<<0. 05,

P<0.05; ¢) SHEBIA[RME] 4, P<0.01;

d) Il
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e ORI B AL R ALK (P<<0.05),
F5w, FEFERLBGERD R, S0 RAHLL
B, BRAIZH eV R B I, MRk SR PR
SRR B R L 2E O B B> (P<<0.05 3%
P<0.01), SHAIYI A, 452591 gl ok ok v
REFTE D, BRI AR S FR%
PEASEBA BT T] . ZE T 5 U B N, 2 1) i 28
AT B 4 2R S B I (P<<0. 05 3% P<

0.01) . B AL E ALK S B 2 T 15 AL
FIHEZH (P<0.05). #%4/NELEs Al R S0 06 s 2k
FIULIE 1, MR L B SEge 2 5, AN B AL )
S S AR PRSI, SR AR ) 2 A
DUBE FH B AL A
2.4 BULRELR BB BT 2RI R
K27, SxfRdi i, B/ o w4
WEfe R ChER AL, MR . BRI OISR . =

RS HA/PRERFERLRAR L

Table 5 Comparison of space exploration experimental results of mice in each group (x+s)
2 AL B SN Tk R B /m V- SRR A5 R I /s TEHCT- B IREUIR

of HR 4 6 11.22+4. 92 12. 94=1. 57 16. 22+3. 01 3.60+1. 14

RIZ 6 28.98+9. 22 10. 11+1. 04" 8. 14+3. 08" 1. 40+0. 55"
2 K& 5 2H 6 11.40+7.52° 12. 35+0. 87 16. 03+6. 64 3.50+2. 89"
B SR 20 6 14. 58+10. 03" 11. 20+0. 50 15.74+3. 69 3.60+1. 52"
B S 2 6 10. 00+5. 57" 12.01+1. 28" 17. 06+3. 77" 3.60+1. 52"
B S R ) e 2 6 14. 84+11. 73" 9.7242. 04" 15.56+11.25 2. 60+0. 89

TE: a) SXMALLE, P<0.01; b) SXMALLE, P<0.05; o) SERBAIILE, P<0.01; d) SEBAILE, P<0.05; ) 5HA

JuFHR A R, P<0.05,
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Figure 2 Heat map of differential metabolites in hippocampal glucose energy metabolism of mice in the

control group,

model group and medium-dose Shengi Pills group
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RIREIS A AR AL A QG 5, $m T Eh AL T
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Figure 3 Comparison of differential metabolites in hippocam-
pal glucose energy metabolism of mice in the model group
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Figure 4 Comparison of differential metabolites in hippocam-
pal glucose energy metabolism of mice in the medium-dose

Shengqt Pill group and the model group
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Figure 5 KEGG annotation of differential metabolites in hippocampal glucose energy metabolism of type 2 diabetes mellitus

model mice medicated with Shengi Pills
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iz, AR . 2GS AR, SR
WS RS FIBUEVIME . FE R E RS
ABC #%iz2 | BEE ST 1 (HIF-1) {55 #
Nk BT (FoxO) 7 53 1 . I8 R AR 1
(cAMP) {55 B AEAHER R o
3 itig

T2DM A B i ] 5 @ p B 2 9 V8 e 7
ETRT CBERLT AEVEWE . B RURS . S B EORS L
AL ER TG, ESEMER RS, BOE R
SLRE AR, REONMZ . AU ERY, 28
T I g A0 R DA R I LA R ik 7R e Sk DL T
B RENDR AN, KA R BE A A, BEAS A AN
FH ., SO 8 IS IR YT R LARNE O 3, LA B N 25
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Effect of Shengi Pills (%’ 4L) on Cognitive Function and Hippocampal Glucose Energy Metabolism in
Type 2 Diabetes Mellitus Model Mice

ZHANG Shan, WEN Zhige, ZHANG Yueying, YANG Yanan, BU Tianjie, CHEN Yupeng, NI Qing
Guang’anmen Hospital, China Academy of Chinese Medical Sciences, Beijing, 100053

ABSTRACT Objective To explore the effect and possible mechanism of Shengi Pills (<} ) on cognitive im-
pairment and hippocampal glucose energy metabolism in type 2 diabetes mellitus (T2DM). Methods Sixty C57BL/6
mice were randomly divided into control group, model group, rosiglitazone group and Shengi Pills low-, medium- and
high-dose groups, with 10 mice in each group. T2DM model was induced by a high-fat diet combined with intraperito-
neal injection of streptozotocin in all the groups except for the control group. After successful modeling, the high-,
medium-, and low-dose Shengi Pills groups were given 2. 08, 1. 04, and 0. 52 g/(kg*d) of Shengi Pills granules by
gavage respectively, while the rosiglitazone group was given 3 mg/(kgd) of rosiglitazone tablets by gavage, and the
control group and model group were gavaged with 10 ml/(kg+d) of distilled water, all for 8 consecutive weeks. The
body weight and fasting blood glucose (FBG) level were recorded every two weeks. The Morris water maze test was
performed on the 8th week of medication. After 8-week medication, oral glucose tolerance test (OGTT) and fasting
insulin level were measured, hippocampal glucose energy metabolism-related products were quantitatively detected by
liquid chromatography tandem mass spectrometry, and KEGG annotation analysis was performed. Results Com-
pared to those measured at the same timepoints in the control group, the body mass on week 6 and 8, as well as the
FBG level on week 2, 4, 6 and 8 in the model group increased; the blood glucose level at 0, 30, 60 and 120 minutes
of the OGTT test increased, while fasting insulin level after 8-week medication decreased. The escape latency of the
model group was significantly prolonged on the 3rd and 4th days, and the escape latency time increased, while the
total swimming distance, platform quadrant residence time and the number of platform crossings decreased (P<<0. 05
or P<<0.01). Compared to those measured at the same timepoints in the model group, the body mass on week 6 in the
low-dose Shengi Pills group, on week 6 and 8 in the medium- and high-dose groups, and on week 8 in the rosigli-
tazone group were significantly reduced; the FBG levels in all the Shenqgi Pills groups and rosiglitazone group on week
6 and 8 decreased, while fasting insulin levels increased. In the OGTT test, blood glucose in the medium-dose group
of Shengt Pills at all timepoints decreased; in the Morris water maze test, the escape latency period of the medium-
and high-dose Shengi Pills groups was shortened on the 3rd and 4th days, while the escape latency time was reduced,
and the total swimming distance, platform quadrant residence time, and number of platform crossings increased in the
medium-dose Shengi Pills group (P<<0. 05 or P<<0.01). The medium-dose Shengi Pills showed best effect, therefore
it was selected for the targeted quantitative detection of metabolites. The medium-dose Shengi Pills group could regu-
late the disorder of glucose metabolism in the hippocampus of T2DM mice, and 13 differential metabolites were found,
up-regulating a-ketoglutarate and 3-phosphoglyceric acid, and down-regulating fumaric acid, glutamatic acid, lactat-
ic acid, inosine, malic acid, adenine, fructose 1,6-diphosphate and others. KEGG annotation of differential metabo-
lites suggested that Shengi Pills was closely related to the regulation of glucose metabolism disorder and insulin resis-
tance in the hippocampus region of T2DM model mice, as well as neurodegenerative diseases and ABC transport ,
hypoxia-inducible factor 1 (HIF) , forkhead transcription factor (FoXO) and cyclic adenosine monophosphate
(cAMP) signaling pathways. Conclusion Shengi Pills can improve learning and memory abilities and cognitive im-
pairment in T2DM mice, and may act its role by regulating glucose energy metabolism in the hippocampus of T2DM.
Keywords type 2 diabetes mellitus ; cognitive impairment ; Shengi Pills (%< 4L) ; glucose energy metabolism ;

hippocampus
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