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FHIK 5%t ApoE ™'~ H JR s 155 /N BRI 4 41 Caspase-3
#HH & Bel-2 .Bax mRNA &35 7K 19 52 0

MRS & B e AR ERA¥E waE
#omd OmEE ERLE M B sk’ kg =]

HE BH ARG AR RER Apo E-' N RIS AR G ALk & Ik B - 3 (Caspase-3) &
G RER B HEmIEEAR -2(Bcl-2) . Bax mRNA k& R-Fe#Hoh, Fik KAWL R & (strepto-
2o tocin,STZ) i 4%k 3 Apo E '~ /s R &4 w3 ARG #9 32 RN RIRE N B, Bl KT
HP RAMMEF A, BB A LA K(SW),15 mL/(kg - d)]. AR F4[#A/K% (DGR),
15 mL/(kg - d) ] A2 A% 5] 8 (PG) 4.3 mg/(kg - d) + DGR 15 mL/(kg - d) | A& 5] 84 [ PG,
4.3 mg/(kg-d)],H8 R, HikbhiEERe)8 REMHF®A CS7 MAAMEATRA, BT FHR12 A,
5w = B8 4% (fasting blood glucose,FBG) , | & f27# TC \LDL-C &K -F; 5 0F % £ & & PCR(gPCR) ix#
M Apo E~'" /R w42 Bel-2 .Bax mRNA %k, 5k 1 Western blot 3%l 7 fix 20 4% Caspase-3 & & & ik
KF, R LBk, #00 Apo E7 /R ik FBG.TC.LDL-C & s 41 4% Caspase-3 & ik K -F
#&(P<0.01); 5AEA MR, R 4 FBG. TC & LDL-C K-F%4&,Bcl-2 .Bax mRNA K -FH & (P <
0.01, P<0.05). /A7 4 Caspase-3 & &G &k K-FIKTAEA 8 BB A A7 B4 &40 (P <0.01) ;
BEA-40 Bel-2/Bax WAL S THEAMLA(P <0.05) ,FRF 4835 Tk 8L (P<0.01), &t JHAF TiH
¥ Jk o BE RE XS & I 4148 Caspase-3 & @ & Bcl-2.Bax mRNA &k, 7T 4t %45 k7 2 %, 69 i 28 27 4m
Beh—E B sER,
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ABSTRACT Objective To observe the effects of Dangua Recipe (DGR) on glycolipid metabo-
lism, Caspase-3 protein expression, and mRNA expression levels of Bcl-2 and Bax in brain tissue of
transgenic ApoE ”~model mice. Methods Diabetes model was prepared by peritoneally injecting strepto-
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zotocin (STZ) to ApoE ~'~ mice. Totally 32 successfully modeled mice were stratified by body weight, and then
sorted by blood glucose level from low to high. They were randomly divided into the model group [ MOD, fed
with sterile water (SW), at the daily dose of 15 mL/kg ], the DGR group (at the daily dose of 15 mL/kg), the
combination group [ COM (fed with DGR at the daily dose of 15 mL/kg) and pioglitazone (at the daily dose of
4.3 mg/kg) ], and the pioglitazone group (PG, at the daily dose of 4. 3 mg/kg) according to random number ta-
ble, 8 in each group. Besides, another 8 euglycemia C57 mice of the same age and strain were recruited as
the control group. The intervention lasted for 12 weeks by gastrogavage. Fasting blood glucose (FBG) was mo-
nitored. Levels of total cholesterol (TC) and low-density lipoprotein cholesterol (LDL-C) were detected as well.
mRNA expressions of Bcl-2 and Bax in brain tissue were detected by Real-time fluorescent quantitative PCR
(gPCR). Caspase-3 protein expression level in brain tissue was detected by Western blot. Results
serum FBG, TC, LDL-C, and Caspase-3 expression in brain tissue were higher in the MOD group than in the
control group (P <0.01). Levels of FBG, TC, LDL-C were lower in the DGR group than in the MOD group, while
mRNA expressions of Bcl-2 and Bax were higher in the DGR group than in the MOD group (P <0.01, P <0.05).
Caspase-3 expression level was lower in the DGR group than in the other groups (P <0.01). Bcl-2/Bax ratio
was higher in the COM group than the MOD group (P <0.05).Bcl-2/Bax ratio was higher in the DGR group than
the PG group (P <0.01). Conclusions
protein and Bcl-2/Bax mRNA. It might possibly play effective roles in preventing and treating diabetes induced

Levels of

DGR could regulate glycolipid metabolism, expressions of Caspase-3
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apoptosis brain tissue cells.
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TR AR A B AT L e
TILRARIIRE , 7 A Ky A BT LA f A,
T SECANMI P T= 2, JEA PR I & A 18 I e ) T
v B 85 R T 0 iR U Y o L B2 Y TN N g
R ARE AR AL JA T IR T8 1B M 2 fL (perme-
ability transition pore, PTR) [ JF 5t Fl I e, 47 fiY [
I, TR 22 Rl FE T35 5 IR 1, v DA e R 4% i
(Caspase) fi b A, Ji sk . PTR A S
£ B kEL AN - 2 (Bel-2) 6 454, 45
PTP il E M. Bel-2 lH 5HEHE K Bax B
IR AEEH, &M & Vdoe PTR MilE e,
MR SRR TR R R . FHR 2 fa g
B2 A I e N TR B e P 43 W B TR N &R 50 45 5 bl
PRI IR TAE R0 M 2 5. %07 i Ui Fn R
g R E A AR, P S R I R4 3
IRAT Mt S A . FRERE R BT, P BA T
ik ROS HU AU A0 B0 4 M3 e R4 10078 PN B 4 e
KA R IR 2 B A R RVE 7% ARFgE
ARSI % 2 8 1 E (ApoE ) 3 ik (Apo
E ') BN BN 2H 2! Caspase-3 & [ Bel-
2 Bax mRNA kK100, BT HAT Apo B~ /)
BRI ZH 24T L T3 AR R

5%

1 Y 60 H8 Ak Apo E-' /i, SPF

%, IKE (21 £2) g, HFEE Jackson LI = 5|, Iy
A R BE A WA S iR/ BLUR] i 2R [
Jalts RSB C57 /NER 15 XL RE (22 +2) g, )
YIVF RS S . SCXK (51)2011 -0012, £B AR
T/NRT SPF sl miss 12 J . H AR} i A
B BEAERFEOT T SR s oo Rt & miR T
LRSS, B R HE TS B K . PRI
(22 £1)°C, FEERIE :50% £5% ., fF H EH BRI
BOBHR R T B HOEM SR 12 h 2881 Ik,
SERARAVEY T AR & N iET, B NS sh PR
EH

2 A5 RAN SR EFHSES 15 ¢
JA#15g JIIFE10g #HAj10g k4109 7EH
109 B&E6g AFHEG6 g4, mmaEhEgyRE
RIS A IR B g 24 500 B AR 7, MR B Dy 2 g/mL, it 5
120928, ERERMLAK SR, & 5 15 mg, B H AR H 2y
an LR 2t Az 7 R 2 A BR A R 204, 4t
7:153B, BNk W &K (STZ, Simga 24 ], it 5
$8050 ) ; DEPC sk (bt filt B (5 & A= W) £ AR A R 2
A, it 5 : THERO11 - 1) ; RT ik 7] ( ReverAdi First
Strand cDNA Synthesis Kit, #it%5:K1622) & Maxi-
ma SYBR Green/ROX gPCR Master Mix (2X) (it
= :K0221) ¥+ Thermo Scientific 2\ fl; [ 5% 5%
i # ( PrimeScript RT reagent Kit, it 5.
DRRO37A) 3 F TAKARA A, TBS Iy F b 5t
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HHEZEAE YR RS 7] (415 : CW0042) , TBST M
PBST 2t 5t e Ay th 20 A= R oA BR 2 w7 i (4t
S35k : CW0043,CW0041) , —14ji: Caspase,
[ Abcam 72t F] (%5 ab59388 )., i ¥ Hi i
(D&B, % 5. SP-9001 ), Restore Western Blot
Stripping Buffer, 2% & Pierce 2\ #) (#£5:21059) .
WesternBreeze Wash Solution (16X), 3 H life
Technology 24 7] (#1t'5: WB7003) .

3 AWEF B ORI (FEE A, B
CR2032) ,4x A 3l 1 K T s (Ll -8 A 12 f 7 s WU
A R, RS . LMQ.C8OE) , A W36t ( E
AR B B AR A PR v, BU5.722G) , 9 E i+
PCR X (£ ABI A7), #145:7500) , i & 540430
¢ E it ( Thermo Scientific 2y #], # 5.
NanoDrop2000c) , & =X & H ¥ % 25 .0 AL ( Thermo
Scientific /3 ] ,Heraeus Multifuge X1R) , BE/i 5%
A5 (ARAH S  IMAGEQUAMT400) .

4 A ESERE/ NS AT 3 K, ISR
3 RARTEE MM, #4540 mg /kg T155 STZ Fit, Tl RIS
IS L 3 KT . T ia— Ut E
48 .72 h =Zs f5 1A{E (fasting blood glucose,FBG),
Ve PRI =11. 1 mmol/L 3, HAvN i Es:
Wi H S STZ JF W i Ak, % W Ik FBG =
1.1 mmol/LE)/ NI BE BRIE IR B o K5 IO Bt 3
PEEB IS 1, LAl 3 205 B R 808 3
W 1 RS FRESE 2 KME B FBG, LAX PRI
BRI AIEAE AR A, B/ N 32 3
HESE A 2 H/NEUPRRE B RIKmAET

5 JrH T 7RI E SRR AR K H PR
W PR U R 2 IS AR TR, AR EE 432, PRI s 7K
Vi BARHEY , DABE LR Rk o B [ T
K(SW),15 mL/(kg - d) . PHRFT A [ FHIR T
(DG),15 mL/(kg - d) ] HBE&2H [ mkA& 51 ( PG)
4.3 mg/(kg - d) + DG 15 mL/(kg - d) ], A% 5 fi
H[PG,4.3 mg/(kg - d) ], 418 H., HZyilHEEy
Hi 60 kg MO H # HUR &40 5E, s il & = (3hY)
PRE/NMRE) x AFHZGHIH x8.65, 15 H C57 /I
L E FBG, HE il 8 H M b 1F & 1Y /)N BUAE S X iR
Ho HLUE R SR

6 HMEACRE 2 JEPR /N RS IR TR
Bt WOKESE, 12 FEAEE 12 h, i BR A IR BRI
IIPANY Q1 DS RLTEE E aVA e A i W e T ( =
5 o i AR 5, FHIRORE B O it , 2% 8 s 2H 2, T AR
FEBRAN IS M A, P IR RS M S 4 I 2H 2, <7

BT 1.5 mL B0 IR AR AR5 .

7 WERARAR BRI Ty i

7.1 HwE K A s 2 JE 2R Rt A4S
1 FBG, %512 JiJ5, 25/ A%k 12 ho Bui/s, LA
FE DL v 20wl 4 | S AE AU TC & LDL-C.

7.2 JiZHZE Bel-2 2 Bax mRNA A0 R
FHEZI ¢ E & PCR(QPCR) s, KHIN4141E Tk
o IR BT OB A, TRIzol $2 B4 RNA 7] i i
FE B RNA WREE M N =260 nm 1\ =280 nm 4L A {H
A o FIA Lo T RNA 218 Ko B B SEA s00lA oo TE
1.8 ~2.0, WK PCR #/EL RS B, NS
5] #) Mouse B-actin: [ }i#: 5'-GTCCCTCACCCTC-
CCAAAAG-3’; I iff: 5-GCTGCCTCAACACCT-
CAACCC-3', 54K . 266 bp, Bcl-2: Lijf: 5'-AG-
GAGCAGGTGCCTACAAGA-3'; [ iff: 5'-GCATTTTC-
CCACCACTGTCT-3', 5l#K i 230 bp, Bax: [if:
5-AGGAGCAGGTGCCTACAAGA-3'; F if: 5'-
GCATTTTCCCACCACTGTCT-3', 5|#K FE: 230 bp.
S E B R AE AR R THE A W G 2
b FT/NBEE PRI A : MaximaSYBR Green/ROX
gPCR Master Mix 12.5 uL, I FiiF5[#14% 0.75 L,
cDNA 2 pL,Nuclease-free Water i1 9 ~25 pL, DAk
PRESOHIRS), T ABI7T500 #5865 5t PCR A 934,
AT IR LA Ct A, TR X A A

7.3 WfHZ Caspase-3 & KA R
Western blot i, #4141 (100 mg) #HEH /5,
LA BCA Kl it , 715 BAE i, SEATREC LK, FE I
BUBFEAAIEE T TBST H, =il B IK L2852 sk
TEM A ho B PR R 4 DA S 0 B L
A—HL AR 4 CHFE R B O RS-
Wi TBST P 3 Wk, £l N & 1248 3h vk ik, [k
10 min, YRR G0 —Pt. FRISUERIE RN —
PR, =l N ERRIR EAER 1 ho 50 AR A
TBST PEisk, ¥ A Fil B P 76 O fef i 45 R BR
A1 min J5 ARIEEER R RGN E, T AB IRA
WA T , FF% ] Bio-Image Analysis Sys-
tem (BioRad,Hercules ,CA ,USA) &% % 543#7 .
ZMFBEE R 1 min,CCD A SR BUE 45 5%, &
H R B A5 K BEAERR DL B-actin SRAIE .

8 itk R SPSS 20.0 Giifdk ik
TP  AE A RTHEGERILL x +s FIR, ZREAYY
BRI 2= 5 25500, 5 2655 R LSD k. 5
FEAN T N E G e, 8 )5 2555 J5 I LSD K
P <0.05 8 R A G E L
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®1 KH/NE FBG.TC M LDL-C /K FHE (mmolll x s )

25 n T-1iini FBG TFHij5 FBG TC LDL-C

oyl 8 6.44 +1.39 8.84 +1.36 1.85+0.73 0.16 +0.05

FEETR 8 13.36 £1.44 "~ 16.24 +2.66 " * 13.70 £1.14 " 10.91 +1.68 *

FHRTT 8 12.44 +1.37 11.01 £2.74%% 12.30+0.87% 8.89 +1.90°

A 8 12.73 +1.56 11.60 £3.374% 12.80 +1.87 10.13 +1.68

NHEAS 51 8 12.83 +1.09 13.28 +4.87 14.10 +1.324 11.35 £2.1744

R, * P <0.05, **P <0. 01 ; SHIRILI HEL, “P <0. 05, 2 2P <0.01; 5FHRr 4l 4%, 4P <0. 05,4 4P <0. 01

# R

1 &K 4/NE FBG.TC J LDL-C /K M %
(F£1) SxTE4 e, A4 T HiRT S FBG.TC &
LDL-C /KTt & (P <0.01, P <0.05) ; 54
FeAs PHIR O 4l S B A 4L HilS FBG /KE R (P <
0.01)., SHEIRIA AL, PHRJT4l TC .LDL-C /KF-F¢
k(P <0.05) ; FHR 4] TC & LDL-C 7KK F kA%
HIEAZ (P <0.05, P <0.01)

2 R4/NEURZZ Caspase-3 & AHEKKF i
(2. K1) 5SxIHad i, Bifl Caspase-3 HIH#E
PFAFTHE (P <0.01) 5 SR LA, PR 415 HA
FIRITHL Caspase-3 & HFRK TR (P <0.01) ;4
JIOT AT S B ZH RN S 4H (P <0.01) .

F2 FH/PEINHL Caspase-3 FHH

RIFKFIE (xzs)
205 n Caspase-3 £
pOPils 8 0.47 £0.53
(el 6 0.99+0.88"
FHIRTT 8 0.48 +0.89%
iy 8 0.66 +0.43%4
N A% 51 8 0.69+0.80%4

e SX LI, P <0.01; SR A, 2P <0.01; 571K
U g, 4P <0. 01

- -— W e o

42 kD

Caspase-3

B-actin
A B C D E
A XTI B WA ; C FHRIT4; D ynikks 51
Mi2H; E HHEAH
1 &4H/NEIK4HEL Caspase-3 & HHLIKE

3 HBAH/NEMAEZ Bel2.Bax mRNA F3k ;&
Bcl-2/Bax WAL (% 3) S L, FHR Ty
2 Bcl-2 .Bax mRNA ik F+ & (P <0.01) ; FFK )7
2 Bel2 mRNA 3R 3k 7K -85 itk A% 51 i 21 5 (P <
0.05) ,Bax mRNA 7KF-7i s T HkA 4 K kA 21 B 26

(P<0.01), SHiRIZ 4, BCA4H Bel-2/Bax HE
FtE (P <0.05) , e i 2H FLIE R ( P <0.01)

#*3 %4 Bcl-2.Bax mRNA } Bcl2/Bax

R (xxs)
2 n Bcl-2 mRNA Bax mRNA Bcl-2/Bax
Xif 8 — — —
HA 6  0.56+0.26 0.76 +0.16 1.22 £0.37
FHRTs 8  4.29+1.60** 3.76=1.14**  2.10x0.77
e 8 1.21x0.50 0.70 £0.28%%  3.01+1.73~
A5 8  0.65+0.28° 1.16+0.58%2 0.49+0.33**22

H: G4, P <0.05,"*P <0.01; 57 K 4l 1t %%,
AP <0.05,24P <0.01

it

2 BUBEIRT S —Fh LI e OB AL RRE , R &
Y Z N EE . RSz —, 2 B
AT R G E RS | & 7 106 20 B 0 T 5 Bl /R
Z5URERAE 4 AR S IE A . o L i g
YRR REZ A%, AL O, DTS 5040 i )
T2 B RR G H TR IR ) B B R 1) IR
N0 R BEAER T NI, SR DR
95 B0 I O Y RTTS  E  Z — ASSEER AN
LR T A, WS ApoE '™ /)N UM FR s 155 280 i)
JEAC i K414 Caspase-3 % [k /K F & Bel-2.,
Bax mRNA F&ik/KF,

AP T, XA R 4SBT (programed cell
death,PCD) , &4l T ZhFE i #2, 5 &R IR 1 1E #
BRSS9 1A 5 D) OCHK . 20 B O T 2 4
OV s = A TR s e = el S B TN G RV
Bel-2 R HRL R AR M T w2 ny ot FE4E M T
WP EE A . A H Bel-2 il Bax J&
— LR S AL T SRR 1B, PR S T ] T
SR TR R I DR R B 3 ) ) B AT R
TEMMAT . AR TR R, Bel-2 3R
ik i, Bax ik i, $5k Bel-2/Bax ufi R,

Bel-2 X522 5 40 i I T R 4 i B 1 K,
HIHIE T2 Bel-2 AR FEARZ AL AR S0 5 e 38 3 1, $1
Tl 2tz C(Cyt C) [ 5 1 RE 5, A T 417 11 240 e
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P, FR A Bax 8 K F T AR B4 i U
oo W IEEAELIAEE T, S AL RO g, 45345 2 b {4 5
AR S PR R E Cyt C B, DL LB A
AL T R R AR, LR (1) T R A% T A 1 2
FEAMM T EERE,

PCD 7E i bR ki 451 5 1 A v A o Al H 22 1
fLE . 2 BOBEIRMSRRE T, B e A3 B A ] 4204 vz
PSSR BT BB 2 I, 412 34 v A bl 228 22 496 19 248 L
T, 3 B INLE R 0G 25 4 55 B s AR, 2 S50 e ot A 43
P R IAISAE S , 1 B ) A R PR v R
PTG T . P20 I T2 5 SobL iR T g 2R AR O,
AL R L e S R R EERE B
e IR | 50 I B 5 2R KT B 5% 25553 B o A
S I R AR I B OB 3 AL & ) (ad-
vanced glycation end products, AGEs ) ¥ G XI,
WFEUEW] , Caspase-3 75 &4 Ak i A i SET- 5
20 W T X KA T E . 1 R IR BT,
Caspase-3 ik T, Bel-2 F35 T, il mt )
AR SIRAR S T A BB Rk

WG LA AL R, FHIN 7 /N BRI w1 Bg 1€
WERALT G, 2T 1T Bel-2 mRNA 3RikK
S B [ BHE T2 1Y Caspase-3 & % kKT
K. BEAEWTIR R, Bel2 5 Bax AFEHL4n i =i
— XA, WU FO AR 50 FT sz Bl 32 20 24 i 2 15k T
T, 2 Bel-2/Bax KV HfE > 1 B, 37 4 j i 1=
SR, 20 8 ) fE S 5 1 Bel-2/Bax <1 B,
A T AR B AR 4N B ZH 4R Bel2 5
Bax HH <1, B4 /N U414 Caspase-3 #H /K
AR TR RREH, S 1 kA 2 e Ko A AR 2H /)N BRTE B IR
P A B A AN [R) A R R {0 i A A R T L
Hh,FHRTT I AS 5 A R A AN R 21 2 Cas pase-3
SRR TR, i Py 4% 8 K3 H
RIGITH TR 454 BB FEAR AT 0, PHIK 5 5 it 51
R ) A5 SR A S T R, T T /0 B 2 2 4
AT AP YRR S & T R A R TR BE
2] REAARIN— 2 B BN AP

RS LRI T ) KA IR R AL R
HEPAT, i Jo HE AR i JE 5 2R HIRL , K 5 el I O 4
MR SR 2H T 150 s K- SRR A L, 22 ¢ s it
R o ATRRIE R TE TR R B e 5 T A o
TAE A R, AN G 4 T 0 i g 2L

H RSN R, 2 BUBE BRI R IS, 2 A R E
25 AP AL EE , R BEL I S 2 Feo R g % i BH s AL
AR IR T PN T, SCRE I 45, {5 pf B 2Z 2k 4

Wore BEIERM, 2 TR IR 15 O BIRZS T, 4
PR e A TSRS 38 o, R R e s, SR TR
PRI 2 RO PR 1 Sl ) A 0 T — s A 3L
P20 BT IR I8 T (0 BL AT AT RE S R A
A BIPTAEAL L T R R IR R S AR A8 D g BOE AR,
TEDURE PRI 1 QI i B AL AR 5 o

FHINT5 X0 bR o R A2 B LB TC \LDL-C 5
WA B R A 0T I AR B T —E Y
BTG VERT o PE AR U 52 38 2R 6 /0N Bl I 2H 4484
Cyt C /KK HARZ 5 ML I8 T A2 9 P 1 BEA T A
0, DRI 19 AN BE 7 5 F N D7 A2 30 400 ] 4 P 7 98 i L
LTI EAES w L ST ) mROp RE 1 B K Rl E G Y
FKARHR , MR L B TRAPPAG PHI D5 X fiki 28
LU ERIBIAE

2 % x #t
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