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[(WE] BH: WITE R ILZ 7 (Huangjingwan , HW ) X B /R 727 B9 (AD) 2K BRI 1940 A ALV FH 2 B-3E My e 2 Ik 1-42
(AB.,)  TEMFERT AR A (APP) IR AYE M . ik SD REBEHNL 0 IEH 4, R FARA,AD FERA HW K . d &Rl =
(FSZG L5004 1,3,9 gokg ™' od "4 o A RBIERIES 1.25% D2 FUHH (120 mg-kg ™' -d ™', 4E 6 J&) J5 , # 47 M ik &= —
WS AB L, 10 pg, Ml VE K B AD B #5455 2 J&] J5 4524 W 20 K BV B A N R0 i R 25 9, B T R A B AD BB 2 K LV 1S
GAFRER K T mL, BRIk, B RRE 8 A RABE A S TN 25 KB 2 ST 1L ICRE Ty s PR B &t 10% 14 i Ik 59 46 00 3 45
KA AR BB 0 A5 4 5 L €8, 325 46 I 45 R B i 20 408 40k 9 18 A6 T (SOD) |, 45 b 1 IK3F R W ( GR) |, 43 e H Ik 2 420 1k 7y Tl
(GSH-Px) Bt S8 AL I 7 % M, 25 e H Ik (GSH) 579 % (MDA ) & #5745 £k 5 5% 00 35 W BE s (ELISA ) A6 i 4% I B K Mg 2 28 1 4
Ji 2 -1B(IL-18) , M IR FE A F--a (TNF-a) , AB,,, 5 APP 25 11 & i 28 1k 5 41 1 e 382 BV 3 125 ( Western blot) 6 I 2% ¢ B K ik
APP FEH R IXAf . &R SIEWH LR, AD B4 KRR W 8RR RE, Do b R b, 2= 2 b B E K, 22 2 2 12
FERRE W E R 2 R BE Y] 0, KM Y BT U fL T (SOD, GR, GSH-Px) i 1 K Bt 48 [l ¥ GSH K W REAIL, 48 4E [ 1 MDA,
IL-18, TNF-a KV W E THE AR, HE & WETHE , APP iR S i & F (P <0.01), 5 AD BIBUA WL HW R P &
G T s AD KRR 0 B R RE AR 4R R 2 2T IE A S, O LA R 55 4R R R L T KA SOD, GR, GSH-Px i 1 T bt
¥ GSH /K%, Bk MDA, IL-18, TNF-a /K ¥, I B8 B I K I 9 AB,L, K Tt APP B K (P <0.05,P <0.01); H 1 ~
9 gekg ' d IV B R HW BRI, 25 AL/E I B . 58 HW G B ie AD M IIRE, X — 1S HW AT LU 3 i
LA R G RE R AN 48 JORE R R AR R G R 1 AB, ., TR (HEHE APP 8 Rk K V56 6.
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Effect of Huangjingwan on Antioxidant Functions and A, ,, and
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[ Abstract | Objective: To observe the effect of Huangjingwan ( HW ) on antioxidant functions and g3-
amyloid 1-42 (AB,,,) and amyloid precursor protein ( APP) expressions in the brain of Alzheimer’s disease ( AD)
rats. Method: SD rats were randomly divided into normal control group, sham model control group, AD model

group, and low, medium, high-dose ( equivalent raw drug dose 1, 3, 9 g-kg »d ') HW groups. The AD models
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were established through intraperitoneal injection with 1.25% D-galactose (120 mg-kg '-d™', 6 consecutive

weeks) and then one-time right ventricular injection with AB,,, (10 wg). Two weeks after modeling, the rats in
each HW group received corresponding drugs through intragastric administration, once a day, while the rats in
sham model control group, AD model group were given normal saline 1 mL through intragastric administration, once
a day. Gastric perfusion lasted for 8 weeks. At the end of the experiment, learning and memory abilities of the rats
were assessed by Platform Jumping Test. The changes of physical endurance in rats were tested by 10% weight
swimming under load. The activities of superoxide dismutase ( SOD), glutathione reductase ( GR), glutathione
peroxidase ( GSH-Px) antioxidant enzymes and the contents of glutathione (GSH) and malondialdehyde (MDA) in
rat brain tissue were detected by colorimetry. The changes of interleukin-18 (IL-18), tumor necrosis factor-a
(TNF-a) , AB,,, and APP protein in rat brain tissues were determined by enzyme linked immunosorbent assay
(ELISA). Western blot analysis was used to measure the expression of APP protein in rat brain. Result;
Compared with the normal control group, rats in AD model group showed an obvious dementia state, that is more
lying and less movement, longer learning response time, significant increase in the number of learning and memory
errors, significant attenuation in physical fitness, significant decrease in the activities of antioxidant enzymes
(SOD, GR, GSH-Px) and anti-inflammatory factors GSH in brain, significant rise in the levels of inflammatory
factors MDA, IL-18 and TNF-« and the content of AB,,, protein, and significant reduction in the content of APP
protein in brain (P <0.01). Low, medium and high-dose HW could ameliorate dementia symptoms in AD rats,
improve the achievement of learning and memory, antagonize body weakness and increase physical fitness, promote
SOD, GR, GSH-Px activities and anti-inflammatory factor GSH level in the brain, reduce the levels of MDA, IL-
18 and TNF-« in the brain, decrease the level of AB,,, and increase the level of APP protein in the brains of AD
rats compared with the AD model group (P <0.05, P <0.01), besides, within the dose range of 1-9 g-kg '-d ",
HW has a more obvious effect with the increase of dose. Conclusion: HW has the effects in preventing and
treating AD, which is related to the HW s mechanisms in enhancing the function of antioxidant system in brain,
reducing neuroinflammatory reaction and deposition of AB,,, induced by oxidative stress, and maintaining the
expression level of APP protein.

[ Key words ] Huangjingwan; Alzheimer “ s disease; antioxidant; B-amyloid 1-42 ( AB,,, ); amyloid
precursor protein ( APP) protein
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A AIF 5T SR A SRR J A A e 1t - 4 46 4%
R R 3 HORS AL W] DAk A5 A R A M 5 D g, T
e i 26 28 A AL ) B ARl (SOD ) 5 4% bk H kit 4k
Y (GSH-Px) /K Bk MDA | IL-18, TNF-a & &,
TIE S B I A IR e oL P R T NS
1 U B TZ LR B B b e AR B T RE . B 4, BEORS AL
X A R AT B RE 5 A WE , A SO R — R
W, b ik — 25 1 & L R N A (8 32 A S0 30 AR 4, A7
Bl F 58 3% 2 B2 O (0 AR BF 9% B kL
1 &
1.1 Zh%y  SPF 90l 3 A% SD KRR 72 H &R
(220 £20) g, B H M R SO S B W A R 4 ] 4
HE, A% UES SCXK(75) 2016-0010, #5255 77 %
VLY P R 25 K A S I B W A B 2R 51 4 o A It v
(Fi'5 20180915116) , 4> 4ok 2 7™ 4% 3 ~F % 2 48 B2 |
Bl A0 32 A OGS
L2 25950 SR B ER Y08 2 ik
e 11 Ak, 2 BRI [ VLY R 2R A
Bt P e B 2 By, R ATV R 2 R 2 K
FURF 2 ST A2 2 58 0 IE i A A R T 2 IR
IR HE . D-2F UM (b 5t B R R A BR A A,
fit+5 LT90057 ) ; AB, ., ¥ T3 ( 3£ [E Sigma 24w, 4it
5 120M8711V) ;AB, ., 5 APP JifHK fo 28 W BFF ) o v
(ELISA ) #5275 & (1 B A= W B B0 AT BRAA
HEE-43 51 1069821 ,1069820) ;SOD , 73 B H ki Ji
fiti (GR) , GSH-Px, 7 Jbt H Jik (GSH) , MDA, IL-183,
TNF-o 603 551 & (79 o 8 Bl AR ) T AR B 90 T, it
35k 20170613 ,20180811,20170613 ,20180811 ,
20170613 ,20180920,20180922 ) ; 7& {4 45 BUR 7 £ .
g 0 o B 3 £ M2 SDS-PAGE e it & (2 =
KA W £ AR BESE B, #iE 5 43 518 2018090510,
2018090510, 2018081243 ) ; APP 4 {4 ( 2% [E Abcam
v S Ab15272) 5 N S | b -3 IR I A
(GAPDH) Hip{A& , BiAR i %04k ¥y i (HRP) b5 i 41 %
Zhi(AbE T e A EAR A R A A, # S 50
i 16 AF0411,127760 ) 5 43 ial 71 349 24y [l 7™ 43 #r 406 9%
A,
1.3 {Y#% EX-TE-03 & rp 24 41 HCHE (b 3 Y 52
Ui % 4wl ), STRIKE 300 # fiig %% 7% % X (1% [
ChemTron /A #]) ,DTT-2 # K BBk £ 43 (16 ik = F}
&k #l ), MD-3000 A 51K Sz A4 e A 1 B Y
(E[E BAS AH]) 752 B Ay B ( Lot
AL 2% 45 BR 2% &), MK3 %I £ 3 B i 5 AL (26 [
Thermo Fisher Scientific 2\ &] ) , EEP102 %I £ 3 fig

.34 .

VAL (R = KA HARDEGE ), BX-41 2 8 il IRAH
AX( H 2% Olympus 2\ % ) , Motic Image Advanced3. 2
PG 73 B 80 (7 Motic 22 H]) o

2 FiE

2.1 iR A A = Y b 2 4 IO i
BEAT o KB ARBUI BOR 409 2 bR 2545 100 g,
RA J5 R Mo 6%, i 10 4% BT i i 28 18K IR 6 h,
KA 1 b, B8, WA S IBOUR , 1) 245 0 9 0 45
ZEMRK AR K I 30 min, P85, W B £ IO 5
BIF 2 RO, B0, WOAR B0 20, 5 AT i e
ZEAR WA IR 200 mL, Sy S HT A4 ORIk 4 B IR
W, 1 mL &A1 g,

2.2 FWsreH SRR R EGE N PEMESR S B
BLA BLIE 5 40, B F R4, AD B4, 38 5 L4 5
R v v R A (R RS R R A R, AR U R
FH 2450 A S A 2 i 1,3,9 gokg ™' -d 7)) L3t
6 41, fd 12 Rah¥. SHHIE " HBLE " i
Y D-2 ZUBE B G 00 i % 10 55 AB T iR A 7 KR
AD R, AD B2 5 &R T 4R BRI IR VE
WA B K BCOM B 1.25%  D-2k FLOBE W
(120 mg-kg™'-d™") LA 6 JH 5 T R 41K R
H O s 1 20 45 6 i A B ER K L JE 2 6 J] 5 I 2H K
BN BOE ST AR B . 35 6 JR A 20 5 2536 7 2 K B
PHEZ A MK S AB, L, — K METE ST, R AR 10 mg
B AB L, T 1 mL A= B ER K o BR A, ¥ F 37 C K
WHEE Sd RN . REUE FETE S 10%
KA (3 mL-kg ™) BRI, O BN [ 2 T B
ST AR S LAY 5 Sk B, T 5 O A D L T
JERRZY 1.5 em , 5 G MR FIHT 5 2 BOSCHR [ 14 ] 3
A7 A 0 A 2 8 B S A, AR AR N AT S 1.3 mm, il
IEHELAMSETF 2.0 mm, HEZ 4.0 mm; 78 E 7 5 H
FBE Sk Al T R R T A A R PR B TR
AB i1 L, TS B2 0.2 wLemin ™' 7 4 58 K
JE RS min UORIEIR W T 20 9B, AR 5 2218 (4
0.5 mm-min ") EF; BB PA AL AL A8 S KRR
HEE ARG R RARMNIER %R 10 7 U Hrigide,
HEEES do R FARE KB D BEERAE (B D5 T
BAEBIER K 1 pl, DL FD BRI EOR W 8 4E, 1E
WL R BN AT R A B, R AT A 2 ) 2 R R
T2 JAJSHEE g R SR 25 ), TR M AD
BERIZH R RE S 245 TAE R ER K 1 mL, B K 1R,
ZEUEE 8 FA . IEH ZH R BRI 3R, J0 H A b B
55 10 Ji J5 BEAT £ FR AR A

2.3 A7 Bk SR A Sk RN 2 AR
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I & H R 3 R, TR B R S N IE B
3 min, P AL, R BRE A BN S Bk 1T £ el L
RN BN B2 8 id % %) 5 min Y
AR 1 Bk L 15 08 SRz A T) B At a5 s g vk B8 A
FEI G, 24 hJE R AR B e fZ R AR T,
BIIC SR %5 1 ik B 7 5 BRI S 5 min RS2 2
NEREL . # 5 min KB IFFG , W00 R 01 4#%
300 i3,

2.4 KRR A LUK EUA BT & 10% 5T B2 &
FHEME B HFZHA 30 CkH, K 50 em,
TR R v, A A 3 Wk, KR K R Z e &
RECSLHRER T KT 10 s BORBSL R TR 3 1K
Ry 92 55 ) T

2.5 KINHL B A AL RIG R B84k 58K
B, PR B R, U R S B 109% fik 2H 21 5] 3%
4°C,2000 x g B.0> 10 min (25 em) J5 B b 35 W
T —80 CURAFRrfar o e 4% 1250 150 W1 5 45 4 40 il A6
4% BB 4141 SOD, GR, GSH-Px [ 1% ¥ . SOD il
S R FH 8 e S AL L a7k, GRO 2 R 5640 1E
ik, GSH-Px il 5 >R FH 2-At -2 -l iR % WY R Hb 8,125
2.6 KA RN T 5 RGN FACERM 4%
25320 U P A 4 3 R T 4% R BRI 40 4 GSH,
MDA, IL-18, TNF-a 7K, @30 E GSH & &,
TRARE L 2 2 (TBA) Bk I MDA & &, FI XU 1k
Je 0> ELISA 352 1L-18 J% TNF-a /K-,

2.7 ELISA %A KA AB, ., , APP By & & %1
FIBELI BERAE  ELISA 35 43 5 6 I 2% K B A 21 246
M AB, ., , APP &,

2.8 HEHARIEENT Y ( Western blot) % K ik APP
BARDE  HE ARG G5 1E H2 O 41 218

BE(LLBCA g B H W) . UL GAPDH 2 |-
FE S0 IR, U2 40 88 (4T SDS-PAGE HLJK , 5%
#| PVDF i, %R T 5% BiRE Wik 314 1 h, TBS 22 s
WY N A APP —37(1:1 000) 4 Cid#, TBS 2%
PSR GE , HRP AR1C A — 40 (1:500) M F 1 h,
W52 BEOG, R BT RGBT APP Rk R
2.9 Gtk B x £s R, R A SPSS
25.0 GEAT 4 o A A 3 RN o 2T LE R B
ENESMBE, DL P <0.05 R ERHGH ¥
3 &R
3.1 R —MOREWE  AD #EAIH % K BRI
RIHE RS, — MRS, KED KT TH T
JEEE XA BRI R N8 AT BB gg Bl B G R b
RIS 7 JE ,AD SR 2 HORRBET, A4
PATE G R BRI 10 2, HAh & 20 K RAET: .
S AYRITH B R B — BOIR S4r TREARY A, X Ah R
SR R o B R BRI VR B AT IR BN, HLE RS
JuZion RN, RECREEAE, MFEARA S IEHW
4R BUIR S B8, 6 B B X5 .
3.2 XF AD KEUBk & SE5 1 2% 2 G842 8 SR 1 5 i
SIEH A g, AD AR 4] K BB R T 8, 2% ) R
JO7 B ) B2, 2 ST C A A R R T £ e A TR IR
I IA) 2 45 45 (P <0.01) 3 5 AD #RYZH L AL, BOKS
PAR- SRR N 0N R TR R R NS T s e R TR VA
A A R 2 2 0 A2 B N 5 AR N R A
HOM(P <0.01) , % 3] 5012 1) 45 15 B 5 B fIK
(P<0.05,P<0.01), HFm 548K W E, &
FARH G IEH AR iC RSt i 22 7 g2
B, W&k,

F1 EEAX AD XRBE A LW A S 1217 B ST S i ik BT B B9 S0 (2 £ 5)

Table 1 Effect of Huangjingwan on learning and memory achievements of platform jumping test and load swimming fatigue time in AD rats(x +s)

a5 ?fl]%ﬁl . B 5 2 > 5t Bk 12 12 R Bt We vk 16 [
/g-kg S B 1] /' FERE K VAR B R] /s HIRE/ K /s

EH - 12 24.05 £4.39 1.19 +0.88 255.72 £25.39 1.08 £0.76 243.50 +£34.52

% F A - 12 25.17 +5.46 1.33+£0.94 249.25 £23.45 1.06 £0.72 250.33 £47.42

AD F5 A - 10 184.43 +17.63" 19.57 +4.55" 41.27 +9.08" 18.03 £2.40" 49.93 £17.19"

B AL 1 12 124.58 +12.14° 15.47 +2.72% 85.50 +12.62% 13.11 +1.88% 85.83 +28.25%
3 12 107.31 £10.69% 10.03 =1.64% 140.56 +10.11% 9.25 +1.67% 103.36 +21.96%
9 12 76.69 £12.67 8.03 +2.39% 174.47 +11.70% 7.64 +1.89% 171.56 +25.55%

T HIER A" P <0.01; 5 AD BR41 4 P <0.05,7 P <0.01(£2~5),

3.3 XF AD KR ik N B AR 5 IE R 4

FUH, AD AL R R A 3 K A 8] 3k 35 AR (P <

- 35 -
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0.01) ;55 AD HUB AL LA, SR AL A2 ALY KBl %2 EHWAT AD XEABAEMBRENHHM (=)
/DZ‘ fﬁbﬁ??ﬂ( Hﬂ‘ [EJ Jﬁ'ﬁ % Jt j]l] H Fﬁ ?fl] % it j]l] yj i&ﬁ Eﬁ Jﬁ'ﬁ Table 2 Effect of Huangjingwan on antioxidant enzymes activity in
'~ M E] ’ (E] E2 M

1 S N 2 N brain of AD rats(x +s) Ueg ™!
(P <0.01) ;5T A 415 1F % 41 09 14 B i g 0 4% L i
3. YN % =N
PER G WR L am T son o GSH-Px
. e ik 2H 41 Y °
3.4 RFAD K BUK I 2 2870 S840 AR 5 1 9 52 EH - 12 941.7+94.8 105.0+13.8 506.7 £52.8
HIER A b, AD 52 #8 20 K B K il 28 23 19 Bt 4] BFA ~ 12 939.2:92.0 101.3£16.0 510.8 £55.6
AL (SOD,GR, GSH-Px) {& M B E L (P <0.01) ; AD T - 10 346.0£65.9" 31.0+7.3"  102.0 +21.7"
5 OAD BRI R, WR LA A H B R R HOREAL 1 12 545.0 £74.1 36.7 £6.6” 172.5+19.9”
BT T 8 T 8, L ) 9000 25 50 91 TR 0SSl 20
9 12 716.7 £69.6° 66.3 8.7 237.1 £17.4%

(P <0.05,P <0.01) ;R F AR H 5 IEH H 8 KM

LTS PR R 2 RS E L, WK 2,

3.5 b AD RE KW & B+ 5 & A6E K 7 7K1
W 5 IEE A R, AD A 4 KRR K iR Bt & R
T GSH 7KV i 3 B, & AE [ MDA | IL-18, TNF-a
KA E TR (P <0.01); 5 AD & 81 2] [k 4%,

B AL 25 25 40 0 K B K i GSH % &2 0] 1 J i
MDA, IL-18, TNF-a %5 K+ 1 75 5 B & T B, A &2
PR (P <0.05,P <0.01) R FARH 5 EH
2H 1Y KRl #5 BT R R 5 ARE B K P T3 25 S JE SR
TR, W3,

F3I EHBAXNAD XRARAKREFERERFKEHHME (v 5)

Table3 Effect of Huangjingwan on levels of anti-inflammatory and inflammatory factors in brain of AD rats(x +s)

2 5 FlfE /g kg ™! n GSH/ng-g~' MDA/nmol-g ™' IL-18/ng-g "' TNF-a/ng-g "'
EHA - 12 94.6 +16.1 22.1+4.3 10.7 £2.7 24.0 4.2
IEEN - 12 97.1 +13.1 23.8 5.1 10.8 £3.0 24.6 +4.4
AD R - 10 28.029.5" 138.3 £18.0" 76.9 +6.7" 94.9 +8.8"
BT AL 1 12 33.3 £6.6% 109.2 +15.4% 70.8 +5.4% 85.1+5.2Y
3 12 44.2 +7.3% 89.2 +11.7% 56.5 7.9 74.1 £6.3%
9 12 55.8 +7.3% 74.2 £12.4Y 47.3 £4.8% 69.5+5.4%

3.6 X AD KEKM AB . RIEHE R HIEWA  FHTRE(P<0.01);15 AD BIRIA] AL, B3O ALAS 4

L, AD BERIZH R BUORIN AB, L, & B TH i (P <
0.01) ;5 AD BEIRIZH L&, BOR AL 45 25 2 R BRUR
T AB, L, & B B B, EL i) B 08 i 24 2808 ] g
(P<0.01) ;R T ARH 5 IEH H &, Rk AB, L, 2
FEGT AR WE A4,

R4 EBAI AD KR KM AB, ., REMHM (x £5)

Table 4 Effect of Huangjingwan on expression of A8, ,,in brain of

AD rats(x +s) ng-g”!
HA FE/g kg ! n ABy s APP

E# - 12 8.6+1.9 428.7 £21.3

BFA - 12 8.8 2.2 434.3 +25.8

AD fAY - 10 124.7 £9.2" 128.9 +13.3"

BT AL 1 12 99.2 +8.6% 183.2 =10.2%
3 12 83.8 8.6 222.4 £13.8%
9 12 69.8 +7.0% 286.5 +14.4%

3.7 X AD R KMK APP & & FI A FH K15 195 0
5 IE W R, AD BERUZE R APP F R E B
- 36 -

I AR ER I A APP & dt Rl B 1 3R Gk K7 B i
Thes , ELRE ) B 25 08 T 2 (P <0.01) s R TR
RGN APP 48 FH K5 1E # 4 822 7 4T
FREXWE4, WES KL,

x5 ERBAWNAD XRK APP EARKMIM(x+5,n=3)
Table 5 Effect of Huangjingwan on expression of APP protein in

brain of AD rats(x +s,n=3)

4L /g kg ™! APP/GAPDH
e - 1
B F AR - 0.984 +0.049
AD # 7Y - 0.323 £0.057"
R L 1 0.502 +0.048%
3 0.601 £0.068%
9 0.706 £0.075%
4 itig

FEFISXT AD AR PN B EG, YLK E R
R VRN M i S T, LSO ok
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IEH X ORI R i S AL R ) MDA & IL-

GAPDH_36kDa W . AD KRG IIGIT G, iR i R 0 2

ot 2 21 B AR A I TS M & GSHL & = B g Tt

A B C D E F

ATEHR B F AR CAD BRI D. B 1 g-kg ™' -d ™" 45
E. B3 gokg ™ od AL F BRILO gokg T d T 4

El1 AD XR KR APP & B RiA K

Fig. 1 Electrophoresis of APP protein expression in brain of

AD rats

I RS M O B ES EL T R R, ORI B2 ORI
HNEF DR 25 RIS Oy T L BN LR 28 i 4 7
il M T, 20 7 S 0 vh B0OKS 2 AR R BT RN 2R
W A5 A 30 i 2 91 4 T 2, L L2 S A, b T
AN 2 U ISR L, P25 A R I B AR A SOk
B AT LR ALIE T AD BIBTA A A TP E
i,

AD BFERARE EIC IR, A R
(9 AR A 55 R R i O A T[] 4 N, 8l D) A i I
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