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Abstract

BACKGROUND: Diabetes mellitus will cause damage to the hippocampus and induce cognitive dysfunction. Oxidative stress and reduced neurotrophic factor
expression are the main mechanism of diabetes-induced hippocampal damage. Long-term regular exercise is a positive intervention for diabetes-induced
hippocampal damage; however, the related mechanism still needs further research.

OBJECTIVE: To observe the effects of aerobic and resistance exercise on the expression of heat shock protein 70, nuclear factor erythroid 2 p45-related factor 2,
heme oxygenase 1, and brain-derived neurotrophic factor in the hippocampus of type 2 diabetic rats.

METHODS: The rats that had been fed with high-fat and high-sugar diet for 8 weeks were given a single intraperitoneal injection of streptozotocin to prepare

a model of type 2 diabetes. Type 2 diabetic rats were randomly divided into diabetic control group, diabetic aerobic exercise group and diabetic resistance
exercise group, with seven rats in each group. Another control rats were randomly divided into quiet control group, aerobic exercise group, and resistance
exercise group, with seven rats in each group. The control rats continued to be fed with ordinary feed, while the diabetic rats continued to be fed with high-
fat and high-sugar diet. The aerobic and resistance exercise lasted for 8 weeks in each exercise group. After 8-week exercises, fasting blood glucose and insulin
resistance index were measured. Hematoxylin-eosin staining was used to observe the changes of hippocampal structure. The level of malondialdehyde and
the activity of superoxide dismutase in brain were measured. The expression of heat shock protein 70, nuclear factor erythroid 2 p45-related factor 2, heme
oxygenase 1, and brain-derived neurotrophic factor in the hippocampus were detected by western blot assay.

RESULTS AND CONCLUSION: After 8 weeks of exercise, compared with the quiet control group, fasting blood glucose and insulin resistance index of all diabetic
rats were significantly increased (P < 0.01). The hippocampus of all diabetic rats showed pathological changes such as decreased number of vertebral cell
layers, cell cavitation, cell necrosis, and disappearance of nucleoli. Compared with the diabetic control group, fasting blood glucose and insulin resistance index
were significantly decreased (P < 0.01, P < 0.05) and the pathological changes of the hippocampus, such as cell cavitation, cell necrosis, and disappearance of
nucleoli, were alleviated in the two diabetic exercise groups. Compared with the quiet control group, the malondialdehyde level was significantly increased in
all diabetic rats (P < 0.01) and the superoxide dismutase activity was significantly decreased in the quiet diabetic group (P < 0.01). Compared with the diabetic
control group, the malondialdehyde level was significantly decreased and the superoxide dismutase activity was significantly increased in the two diabetic
exercise groups (P < 0.01, P < 0.05). Compared with the quiet control group, the expression levels of heat shock protein 70, nuclear factor erythroid 2 p45-
related factor 2, heme oxygenase 1, and brain-derived neurotrophic factor were significantly decreased in all diabetic rats (P < 0.01). Compared with the
diabetic control group, the expression levels of heat shock protein 70, nuclear factor erythroid 2 p45-related factor 2, and brain-derived neurotrophic factor
were significantly increased in the two diabetic exercise groups (P < 0.05), and the expression of heme oxygenase 1 was significantly increased in the diabetic
aerobic exercise group (P < 0.05). To conclude, aerobic and resistance exercises can both increase the expression of heat shock protein 70, nuclear factor
erythroid 2 p45-related factor 2, heme oxygenase 1, and brain-derived neurotrophic factor proteins in the hippocampus of diabetic rats, thereby reducing

hippocampal oxidative stress and promoting hippocampal nerve repair.
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A TR YRR o ot 228 75 5 DAL 7 k2> 2 i R 3 B0 B 4 0 1 = 2
ML 2,

PR T 70 @k HHTE AL PO T AT R A
FAMLAD, Xt A RO (K R RS A Y. R s R
E2 fH2R[A T 2(nuclear factor erythroid 2-related factor 2, Nrf2)
FE Y N BT R RO R T, Nef2 0 S AT Bl
TIFIML &% &8 1(heme oxygenase-1, HO-1). At H Ikft
S B A S BB I S R Ak, R BT ST
VR o BIF 50 S 7 b PR K BRI 15 o PR B 2 11 70 A Nrf2/
HO-1 H R H0 A SO 52 B4, 110 25490 BE W0 B R o
K B FAR 5 2 E 70 AT Nrf2/HO-1 BLA,  BEAR I 5 4

EREBOIR A, DR D84 2. (A LA ARt PR h xt
B PR3 5 DA AR bR s mm R ST b

i 5 P 427 55 R 7 (brain-derived neurotrophic factor,
BDNF) & i F M E T2 R 1, FLEAEMG A S &t
FRANE S M A A K. BREIFRMEAS, BDNFIES Ha
TERE RMEHK. FIALIZ ", BONF RHANMEH R
R ZMMAIBE . SEEMN DI REN E2E . BERA
R EA LK T BOUK B 5 BDNF b, H A RN BEAS
5 2] BaddZge J1vaR, B 2P AT S 3T AT DARE S
JRIF R BRI BDNF [3R3%, B AR 2 o) Thig kg .
1B LG A S ANt BHLAZ B0 00 5 PR K SR B BDNF 520 (1 fF 72
B

BEVRATE TR 3 — 25 WL AN L i S| AT Bs 3wt 2 Tk
PRIVIR B i 5 i S8 AL RS R AR BV T 25 11 70, Nrf2, HO-1
A1 BDNF FRIL 520, PRI AR 3 2 BUBE IRt &
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1 #BF755E Materials and methods
1.1 R0t Wik R R, AT 55 A AL B 3
Wysent, K65 2 R E,  4LiE ELRCK B R 5 =
(One-Way ANOVA),
1.2 afl Ak b SEERT 2019 4 1-9 H £ AR & 5B Ak
H HLRAE W) IR 2R 0 TE
1.3 ##
1.3.1 S AW SPF 4% 6 J& s SD K K B ( VF AT E 5
20160811), 1A i 160-180 g, i il #l ik fifi S2 56 Zh W45 BR 2
Al . YRR EFKAE BRI EEE ALRE (K
HARE FBt ) WS, PRFFER 21-23 °C, FHXNIR
40%-60%. 567 R4 AR B B s SL i At #E S R 24tk
#E, iS5 2018024A, SEIG I FEIEAE 1 b 2k 2 G 4R Bl
ST N S AR R 1 48 B R RIA A [ 55
1.3.2 k50 STz k5% ( 3£ [ sigma A ] ), RN
& (185 A003-1, B4Rt AEY) TREWFFEAT ), ALY
AR & (155 A003-1, T 5t AR AR TERT ),
Western blot il iz{5 F 44 43 731 & P R o 25 11 70 Fidhk (o2
5 ab5439, FE[EH Abcam A ). P Nrf2 Hiik ( 135 R1312,
Huabio £ %2 4 W) /A & ). PL HO-1 PL ik ( F7 5 ET1604-45,
Epitomics 22 7] ). PT BDNF $7i 44 ( $% 5 ET1606-42, Epitomics
AT ). B-actin Hif4 ( 155 MABT825, Merckmillipore A7 ).
1.4 FEI7ik
1.4.1 2 BRUBESRIGSNER T % FnT Sk boE, fEAR T E
PIETHIRTHE T, 60 HOK RRAZFENLE 73R 5r T2 (n=24)
12 RURE PRIFIEAELL (n=36) Xof FE 2L A B A FH) S 30 T e P 7
2 TR R 3 1 A 4 K RV A P s I s DR (BN 67% R
TRl 10% 55, 20% FERE. 2% JIH [ BLAN 19% [H R ) e
8 )G, FHHEAT — RPN FENRE H & (30 mg/ke) MG i i
b, 4% 2 TR PR K BB AR
1.4.2 ERUGA 26 HSARK 2 BORE R K REBEAL S S b
JRIF L FRH (n=8) WEIR WA FIZ B4 (n=9) FIKE IR i fH iz
el (n=9). XTRABENL o L EX IR (n=8). FHizzhdH
(n=8). FIPLIZZh4L (n=8)"", A5 S LM IR AR AR, %t
HEAH A aa vkl , bR PR 28 A s T v B TR
143 BIHE HisHHMEEB KT EE 2 RIFIEMRIZ
M. 2 MERIBANH KT 3 d M EENENZE,
KR LA 20 m/min [ HET K B & (DSPT-208 ALl £,
T EROM B IS ) Y125, 60 min/d, 5d/ A, 148 M,

2 MUFHIZ B K BT 3 d 38 B A B TERE )1 2R 45 R
Jas AR IL 1 vk E A B K & (IRM)R 4R 4 AT 3
X 50%1RM. 75%1RM. 90%1RM J% 1RM i & ek I 2. K
RERICETEE, KE 2 min FEII%, ZKBAGEEMR
3 K IRM Gl 2, W LASERR 5E SR ECRBR . 5d/ JE, gk
8 }% [11713]Q
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1.5 T BRI
1.5.1 EmbFErsill 8 JHizzhjE4E 12 h, K7 I kg AN
MBS E, FH5ER S IRy .
1.5.2 UM SAHOCHRI ik Geig s Fis (0 RIS 8508, 7E 8
JHI23))5 72 h BUbF . [RGB EG 2240 65 mg/kg M JIa 33 5 BRI K
B R VTR T S ORI, 7R UK AT 3 B8 5 I P 4y
I3 E T WEM 40 g/L ZFK W, T Western blot il
MTAAKE - jets. ZIFSFMRNE WA, HTW
RN E A BALBEI R TR AR - AL R Western
blot F417F R #8 FL Sk A= P I 2 S ot SE o

BT 40 g/L 2 R W RE[E & R 1) ig S H A G 1B 3 L oK
AT (V)7 BE S um) TP G, 1R #ERE P AT
gett EHE B . SRFE0YS = H 5% 5Bt (BA400Digital,
2y Bl SOV AR BT IR A A ) BAT SR AR B, ik A ks )
7T 40 5 N WS AR A 2N AR ALY, IR
K BRI AR (5 X 3R AE 100 iR 400 £5 18], W& B
R IE] X AR A

i 25 2R S8 A L CHE B TR 28 7K 1 AR S A B A Tl 1
Ferim e, BOKBRANZHZ, %8 7 & 0t B 5 AR =5 0
I ETE RIS B MR 10 A5 )5, R & i 4,
K FH TBA VAT I TR WK1, R SR i s il e S A 7 84k
g i 1

Western blot J7 v £ Il #44K 72 2 9 70, Nrf2, HO-1 Al
BDNF [k, BYMRAFE A, R & A H/ME O
i R BEFIREE . ARUGEAT ERERIK . BRI, Rl
AR FLEE [ 700 Nrf2, HO-1 1 BDNF —HiiiF & Hiid ( #4kow

7051 : 500; Nrf2 1 : 1000; HO-1341 : 1000;
BDNF 3y 1 : 2000; B-actin 1 @ 5000), FIINAN —$T

(MBIREE: 1 0 5000); RHKMGEREHERE, 53N
fabRI 2T . Image J 1.501 FUGERAF43 #7 4%t I BEAE: $R
A 70, Nrf2, HO-1 Fi1 BDNF ()% Bl 5 ) 2285 11 B-actin
IR A HAE Dy HoAH R R &

1.6 SitFoa LESFIECEN ) EE L &S L ER
FRAEMGI LR E . B, xes IR, fEH SPSS 25.0
WAT et o b WERTT 25V Ie, AR HUBCR SR R T
Z /7 Mt (One-Way ANOVA)., & & 2 S hrifi P < 0.05, Ik
R EVEZE AR UHEN P<0.01,

2 Z£E8 Results

2.1 RBFhMIE AT BRI ECR R T BUE 3) F EOCR
JEREG IR BT bR, A AN 7 it 75000 .
22 A E M dAEAe R BERILE AR ERER, PR
93 A5 £FL R B 2 I T R 2 AL 20 B 2 v T i T TR
41 (P<0.05, P<0.01); 2 /MHEIRIEhZH 25 I8 MU AI R & 2%
P HIS 0 E AT R 24l (P<0.01), DL 1.

23 BUKRABDHRAM -FULELE SERER, &Y
R K RV T IR (A1 X L R B e 8, 2 4l i R )
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mapuls O mREZER | BAARBRSAIEIT =k AR
O HibizzhA W PR B B XEs, n=
s Table 1 | Comparison of malondialdehyde level and superoxide dismutase
A a1 activity in the brain of rats among groups
b c
I T (S 15 71— (umol/g) AL (U/me)
220 ) SRR 6.13:1.22 15.2242.82
é LI A 7.40£2.68 16.45¢3.33
=10 L =5 IR 7.83£1.41 15.99+3.86
% = W PRI 22 20 22.76%3.52° 7.93+1.65°
0 0 W R Az a4l 16.06+1.54 13.84+1.93°
3y 2 25 a Y e 25 ‘n‘\ ‘Aké ._.ac -_-b
Bl 5oL, P<0.05, P<0.01 SEERM Ly,  IURIIIEA 14.2942.91 11.83+1.44
P<0.05; SHERIAAIEEHILE, P<0.05 R SEER AL, °P<0.05; SHERITE4ILE, °P<0.05, P<0.01
E 1 | SEKXRTEEIE (A) RS Z I (B) AtLE A a

Figure 1 | Comparison of fasting blood glucose (A) and insulin resistance
index (B) of rats among groups

BREE T AW, HERAIMEAS I, HESIR . bR
o 2 B ALK B 1A R[] DCRT A 2R 20 L ) K HES 3%
L, SRR R R HERANARZE B DR BE, s o
A B [ 4 AR G, B AR B, BRI
AR IZATI R 2 DWE RIS s 2 ou i i 2 4L
AR MR BRIV A 9% 5505 FE ARG (LSl PR 8 2 AL W S8 e
L& 2.

BlvE: B A-F 3l i AL, BEUZshd. biblisahdl . fRm %
el W R A OB B R R R B iE A . WA Som AT R,
FOETSORAMINGE, S koRAN AL

2 | FHKRFRBDHARKE - ROALGELER (x400)

Figure 2 | Hematoxylin-eosin staining results of the hippocampus of rats
(x400)

2.4 B4R R REBAC R AE AT A B KT A A B A S AL B
EMRAR GREIR, SRR, R A4
i 7K SFBH T (P < 0.01); HE IR 2 FE 0 IR L, 2 A
W PR32 S A A /KT W FRAIK (P < 0.01); 5 2ot BEL4H
EL A, PR %ot R ZE R S 7 DS A TS 12 B 5 BRI (P < 0.01);
5 PR 2 e R AL LA, 2 ANWE IR 12 sh 4L S AL B Ak
fig & 1t B R FH S (P<0.01, P<0.05), W31 &E 3.

2.5 A1k RiE LMK % B G 700 Nrf2. HO-1 & BDNF & @
FAEKFreiR AR, IR &4 KRR ED 70,
Nrf2, HO-1 J BDNF & [ 31k 7K P 3 B AR T 2 # X M4
(P<0.01); LM PR Bl L, BEIR A SIs sh L RpE R
R HIPLIZ B 20 R 50 K 11 70, Nrf2 J%z BDNF 25 4 %54 7K T
TS (P < 0.05), HESRIA FIZ 34 HO-1 &5 H R IE KT
BFtE (P<0.05), W&k 2 KE 4.
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Bl St AL, °P<0.05; SSHERR <R, °P<0.05,
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Figure 3 | Comparison of malondialdehyde level (A) and superoxide
dismutase activity (B) in the brain of rats among groups

2 | BHAREDAIKTER 70, Nrf2, HO-1 K& BDNF EHHFRIAKF

BUEL 4% (xts, n=7)
Table 2 | Comparison of heat shock protein 70, nuclear factor erythroid

2 p45-related factor 2, heme oxygenase 1, and brain-derived neurotrophic
factor protein expression in the hippocampus of rats among groups

5 PURTIEH 70 Nrf2 HO-1 BDNF
R IR 0.94+0.05 0.98+0.02 0.89+0.16 0.86+0.06
HHizshH 0.88+0.09 0.93#0.10 0.88+0.13 0.7840.16
PpHiEzhH 0.85+0.10 0.89+0.09 0.87%0.25 0.74+0.09
PRI 22 i 0.430.03° 0.24+0.07° 0.44%0.15° 0.29+0.03"
Wi PRI FUZEN 2L 0.58+0.04™ 0.61+0.06™ 0.59+0.10™ 0.51+0.03"
W PR HTPLIZEN 2] 0.61+0.09° 0.46%0.10™ 0.510.06° 0.490.10°

R B AR, P <001 SHERFLHALE, P <005, Nrf2: %
AT B2 MR T 2; HO-1: IMZLERA#AHE 1; BONF: [diiiEshse & IR A1

A ke B
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B-actin
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B-actin | M- C

1.5
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‘g 1.0
B-actin 3
o e— e — — o — g o5
i AR BB B BRI BRI =z
XYL izl EE il ARl iz
A B 0
D
I e o L3 _ L
3 A iz a4 § £ 08
kL4l g0 £ 06
[ s 22 1 40 < S o
R s o 05 g
I SR LE B © 02
0

0
PFlvE: B A J9 Western-blot i1 yk Fl; [ B-E Jy % 4 # 4k 38 & H 70,
Nrf2, HO-1. BDNF ZE[ILLEL. H2eipxf AR, °P < 0.01; SHERK
GHRPALELEL, P < 0.05. Nrf2: ZEESIN T E2 HISEDIF 2; HO-1: [f4r
FEANY 1; BDNF: fRirEphes 8 7= A1

E4 | FEKXREDHIRTER 70, Nrf2, HO-1 & BONF EEFIARIELER
Figure 4 | Comparison of heat shock protein 70, nuclear factor erythroid
2 p45-related factor 2, heme oxygenase 1, and brain-derived neurotrophic
factor protein expression in the hippocampus of rats among groups
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3 111 Discussion
3.1 RREEFHAT 2 R km KRS M A, RS F RIS
Foifr LM Foe IR S SR 0 b R 9 5 4 BR 2 IR b
RS = e 808 B3 Ty, AL 2 BURE IR 2R I o
B EAMPUIHIZ 2h 2268 B 55 PRI PRI K BR 117 2 G I R g
RIRPURE ol A RS AN R 5 SRR P ™ B PR s
SEKRIES 2, JFHBE I AL LT ReRErS . Lk SEa
2 JEAH I TR B PR K BRI S R B R A M TR K. HE
AL, SR HERAIE S D . it AT R
FRLNMI SR SE S5 BRI o 10 A S8 AN BT B IS B304 A% T hik
SR K BRI S R AR A, R 2 ANBE IR 18 3 2 K R ifE
L AAIRAE . ATTH R A S A A AR R B I

FERIZ 3)) DG B R 3 K RO T e 41 s = L2
SRR S AR I Sz s vl R R K R
ST A S E A AP A KA O A 43 IR, Wb
R ERIAEGA OGS T 1 3RIE, (Rbifg S0 & a5 /A DD R T
8 R R ER, BRI LS R K R
JREBZEAPT, RRPUANERE ), B SO0 I N A4 i
TS, SRR K RS M AN STAEAZRE 0 P BiBHIEED
B R K SR S DhRe AT A iod b, iR, AE
gt FHLIE h ¥ A ik i#0E BDNF/ 1% 2 B I g 52 4« B/CREB {5
SIEEE, FEEPERR KR M 2z Ee ), Bt ES
2R IR TE B sh ™, P sl th R i T i
SEBE PRIPT X SR 5 R S HBU AR 2 T AR T, B R RN
Ihfg B,

AL ORI BDNF 98020 2 1 PR 5 25000 B 453473 1) 32 ZEAL
i, BHEREREG R 2 FhIE B35 B8 B 2R B BR IR K BRI s
Ak, HHLHR S CE R e B 70 A Nrf2 5 S dE K
P& BDNF Rix A K, FiE—DWiEsL.
3.2 RRVEE Sh3tHE R R KRR A i I 0 B AL AR AR 69 B R
AR BE R K BRI 28 1) R ZEAL,  7ERE R ALK
SR R AR N AR B TS R KRR R, BT B O R A
W A B VP PR, I8 259 802 Bl BE 0% R NS K 95 BRI
HA KT, R AL S B T T, ik et gh
JER R PR R BRI T KTy, RS BB S T
FRAG, $Rom b SEIapE i X U LR B 1 S AR, T
B EAMPUIEIZ B2 R85 BEAR NS TR 73 K U N I KF, 32
AN B RIS . DL g O R S8R 5 S AR R 2
B BT A ROE FR R R BE 5 T A

AR T ER [ 70 AT DLId I 9502 v 1 AR R AR R v Y TR
PEPUEEACEE I F= A2, X FROP B b 48 91 RE S B AR 97 1
FI P2, Nrf2/HO-1 15 53 1% 9 2 HLAAR P 1k i S804 2 38 )
FTEM . —, EEARERET, WM Nrf2 WS FEi
NIz SPa e R BTt &, #E— LR R HO-1,
B IEH BRI L 54 A% Bl AR S AL AL B ) S R 3Rk, $R il
PRI BRIE MR RE 77 Nrf2 I8 0] DU #UR 7 8 H 70 3R
EFPUEARE ), SRR TR 70 Wik IR A A A SR
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F B ARk esest SRR R 70 T Nrf2/HO-1 15
5 R LR PEA AS [F) 2 Bl B PR R R YR T BT
AR Gyl Al s

HIF 90 50 5 W JR 5 K 5 UK RO o VR s 2R 1 70 A
Nrf2/HO-1 ik /b, KR H I S0 12 hagkans @, i
P £ HERAETF REHY T, THERERE K RED
F A EARFRINRIE, R PUALRIBAE 1, B K R STiE
fZoheRERg 2, KIS st B AL REIE R, T
e 58 P Vi VKU R R B v B PROK BRI S b Nef2 [ 3RIE, O
Nrf2 /ARE/Glo-1 il i, & i b 2H 248 S Ak W B AL B AN 43 ok
HOKT, Bk R shaeramg *, SR, i
FELIZ 20t BE 8 B AR B R 93 K B S T KT, $m B P
fhfe 1, FHAMHEIE TSR AR EIE Y,

ST LA EAN BT BELE B3R PRI K R o v iR T R
1 70 F1 Nrf2/HO-1 $i A4 B 3008 2% 52 i U AL b o ik
SIS AE R IR, BERIR LR RIS A & A 700 Nrf2
I HO-1 25 3 W B BRAIC, S5 3 40 i 2 0/ . A4k
AW R AR FE SR BRI i | APt fHIE s 3R e 3t =
B PR K R T b Bk e B 1 70 A Nrf2 FE Rk, Hoh A
SFUZ BIRE N BAR R Nrf2 {5 5@ B 10 R B HO-1 R i
(P <0.05), oA AMPILIZENHRE LR RIG K Rt AL
MR AR TR H 70 A Nrf2 B0k, HEER DA RE
T3, WG A EE IR U Nrf2 (5 55E s
H 1 HO-1 FRIE, MPtFHIE sk A & FiiZ & H M ERE,
RN Rl sh Y BE UG Nrf2 F1 5840 NS 5l 5, (ExTH
FENLEI RS AT REN ], A T B A
3.3 RREEFHAAE KA K R & D T BONF & @ A&k 69 %
BDNF % A fE FIHLEZ I sh (i B 2 s 5. ol i
hRER R, RPN HZL RS ThREM EE R ©Y. 1
VRS2 56 5% P BDNF SKTAR A A AT BELIE 30 % i s K SR i
Al

W 70 R A SE AL RIS B35 e w2 e IR A A A5
TR R X 5% BDNF &35, Rk S1id iz ohae s =2,
{H LA AN IE 30 5 R 99 K BR g 5 = BDNF 5200 [ jF
FE o IR S R 3 BUK U 5 o BDNF b,
PO RIBERS . 22 ) S /2 Re J1aR, R 2590 g ah +
AT DA 5 5 BDNF [k, Rt shaeing 9. &
B2 R RN, A AU G IE B IS 31 B B R R K
FRE S+ BDNF [R5, $Em KERICIZBE71, HARIZ ST
BDNF T~ Jife 1) % 2 B g 52 4 B AT CREB 2 M AN ] o b IR T
FOLE R R, IR 2 5 2H K R T BDNF 3R IA /K F- 34 3 &
FEAEK (P < 0.05), FFHILATEEEMIMARLL, X 5AHCHT 7T 45
— 3 B kg Rt R, A RIESIAPULLE B A s R
TR PR K BRI D) BDNF 2R [13RIA (P < 0.05), H AUz 3%t
BDNF ik I se i A tH I 2 5, $en A \APLE sh i aede
W PR B T BDNF 3k, JRZEHE IR S 3 D0 .
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Pk DAL R R AR P B 1 700 Nrf2 AN IR 1A
BDNF [RJRIE, XA R K SR S 2RI, 4o 2 Fh
BT TR R TR AR AR RGUR AP iR . 2 sl
Nrf2 {5 5 I8 % T A E HO-1 LI AN R, 427 2 Fiz 35t
AR T BN WAL R T REAN ), AHORHIE T A R k8
AT

3.4 it BERWORET U AL, B S RIS K
i A N B . PR IS B AT S8 3 3 BEAT RS IR
PN AN RIS P RPN L I ERR SR &
e AR T EE 1 70, Nrf2 A1 BDNF fR3RIL, RIS
AN e S A IE R, iR 2 BB PR S B
PN RGREE LR

Higt: SR AMRIIAR T HRARTE FIRHEE. Lhbtfda s
PR AR X, A TR,

EETTIR: FRRit AT h F—1E4; TAREA Ldkatr 4 5
— . = 2 E; . AR BT AL SMEHRFAR

FEHZE: LFaAIMEL F U, ERAFA L FHRE LT R
HERBZAFR.

MAREELL: I bR AT AR EE b A3 E T UE AR Akt

FFRGRERAERR: X 2 — B HORRLF, HBE (it F 5T 0
E - T LA - AR 5 XEF 407 LF, ESEIAGELT,
AHFMAAIET btk B 69K TRXA RSB, AT R, B AFE
FTR P . T, N, #iE. 3760, k. BEEEZHk, HH
235 R3], RS ASIE R L AT R R iR,

HEMSE: ZXFRE5EF TEREFHINAEELERT S (FRAHR
TI 5 REF EF YT %L L RAEEILY . LFEBRTCL2iEH
R B 5 X AR A G HATIREF. LFLDRTIF EERFIF,
FATIRBUA N LFEH AP LT E.
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