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Abstract

Objective: To explore the effect of Chinese herbal medicine and compound preparation on mice of
aluminum-induced Alzheimer's disease (AD). Methods: AD mice model was established first. 50
mice were divided into four groups: control group, model group, treatment group 1 and treatment
group 2. Except the control group mice, the model group mice were injected intraperitoneally with
mixed liquid of D-galactose + AlCl; for 60 days (the mice were injected intraperitoneally with Al3+
concentration of 2 mg/ml aluminum trichloride diluted liquid at a dose of 5 mg/kg body weight
for 60 days). Treatment group 1 and treatment group 2 were poisoned for 2 months with alumi-
num first, then the two treatment groups were poured with different dosages of Chinese herbal
compound preparations respectively; the same volume of distilled water was given to mice of the
control group and model group till to the end of the experiment. Hemoglobin and Morris water
maze test were tested before and after experiment. At the end of experiment, the blood was ob-
tained, the serum was isolated, and serum biochemical indexes were measured. After mice sacri-
ficed, their brains were taken and weighed, then the brains were made into homogenate, and cen-
trifuged to get the supernatant, in which acetylcholinesterase (AchE), acetylcholine transferase

(chAT), superoxide anion free radical (02 ) cleaning rate, and glutathione were determined. And
another part of the brain was used for pathological examination after formaldehyde treatment.
Results: In all experimental groups, the indices showed respectively that vitality of mice’s brain
(AchE) was 5.77 * 1.52, 6.02 + 0.79, 7.30 * 0.59, 5.27 * 1.09 (U/mg.prot), P < 0.05, P < 0.01; Vigor
Dynamic of (ChAT) was 29.25 * 13.42, 7.05 * 5.07, 52.95 * 25.79, 53.95 + 12.82 (U/g) (tissue wet
weight), P < 0.05, P < 0.01; and Vigor Dynamic of serum (AchE): 51.79 + 2.12, 44.71 + 2.21,55.41 +
2.10, 41.30 £ 3.36 (U/ml), P < 0.05, P < 0.01; obviously, in all these indexes, the model group was
apparently lower. Al3* in mice’s brain content turned out 135.00 * 8.37, 149.40 * 0.89, 147.43 *

4.83, 118.75 * 6.41 (ng/ml); superoxide anion free radical (OE) cleaning rate was 27.65 * 4.81,
14.71 £ 3.60, 22.65 * 8.67, 21.57 * 6.14 (%). Before, during, after the contamination, it showed
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that Hb in the control group had no obvious change, in model group was low, and in the treatment
group was lower first then increased. Conclusion: Aluminum can induce the brain neuron cell suf-
fering from atrophy, degeneration and necrosis, which will reduce the AchE activity, chAT activi-
ties, and the anti-oxidative ability. Chinese medicine compound preparations have obvious cura-
tive effect on AD through excreting aluminum and improving anti-oxidative ability.
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HE

H I B BIRE K & 05 X R BEE SR RE (AD) /) BUIA T BUR ISR KX Z. B BB R E # B (chAT),
Z.BERETREEEE (AChE) IR . Trid: BSLEHADNRAWARSE, K50 /PR AIEFA. HEHA. K
STIAMGIT 24 BRIEFEAS, BEARAD- LA + AICLBAKEBEE TN (AR + #RE2 mg/mlf
ERMABKEWALS mg/ kg EFIBL /N RS REESF60K). /71, 2HAEBEE2NAE RS
FHEHEETHASAFEREE, KUANEFHARSEARAMKES, EEXRER. £, B/
AT KR BEWK RS, FHUENAER; SRR, HBME, WEmFEpEs: &5
SRR, AR EL R, BN ST 3K, BO BT, 2 W0 R X o 2. BERE R BR B (AchE) \ Z R REHR A F B (chAT).

HERETFEHHEE(02)BRE. AT KESE; BHORHPBAHEEHRERE. 45 K(AchE)
B, EEBH. BRMH., B14H. 224K 0CH, 5.77 + 1.52%, 6.02 +0.79. 7.30 + 0.59. 5.27 + 1.09**
(U/mgprot), 5¥%IT14HE, *P <0.05, **P <0.01, ERHELITEENL WTIHBEFRE: Ra
Bk AE AR 2 B (ChAT) IS JIMKUCR, 29.25 + 13.42%. 7.05 + 5.07*. 52.95 + 25.79*™*, 53.95 + 12.82*
O (U/gARRE), SIERARE, “P<0.05, SEEANLE, *P<0.05, *P<0.01, ERELIT¥
BN BRAHERE, & ZBIRMEEES(AchE)E I IKN51.79 + 2.1244 44.71 +2.21%*, 55.41
2.10**4, 41.30 £ 3.36™™*7Y (U/ml), 5IEEHHALE, *P<0.05, **P<0.01, ZREHITEEL 5
HAEIE R, “P<0.05, ““P<0.01, ZRFHWFE N SHT14HE, "P<0.01, ZRE4H%
B X; BRHEE R BEABEEKKN135.00 £ 8.37. 149.40 + 0.89. 147.43 +4.83. 118.75 +

6.41 (ng/ml), BEAETFHHE(02 ) EBRRKIKN27.65 £ 4.81. 14.71 £ 3.60. 22.65 + 8.67- 21.57
+6.14 (%), EEEET. H. 5, HRKNIEEHLH BTN MEHREK., WTHERREAR. S

BT RBRMchAT T %, AchEWEHA S, ZBRREmED>, JEREEM AR, NATIRERERS, WRERE
FEHRERBOEERRE, R4S NESVHERIIRE, MERRK; RPEGEHIFETHME. &
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1. 51§

HEME FSEREZNER TR —, EARNAEFEREXREEET . S —HIANNERLE
JUE, MEHTFRI RIS A — e MEE, BREEEK, BN REERD, HanKHRE RN,
KRS 2, W airh, S icaqitt, gigh, s ummbm o, W R IS S R
SE B E Rt A AP ER T AR 1.5~30 £, KIEZEINNES 255 RIEAD) KA %)
KAR[1] [2], Vo RE 21T 8 22 5 Hod I 25 2 3t 45 I HEE SR V6 97 22 A 381 R (AD) ) SR, [R5 4K
HEAR 250 X e 2 S B LU, T P 8 e 8 A N N R R RE S B AL I — R Ok . AR
W IR R, ACHEMERE/DNARE LSRRI, AR, M35 A R e & KN TS 2
BAHATIRANI T, AEXT 0T, FHERTT B A HEE S8 /E A 25 R AR IR Va7 AR . Bk 45
RikEaT

2. HNERE
2.1. M8

2.1.1. X5

FAbsa. HIREE . D-LELBE. WRHEREN. SUbEN, FULM. mERELER . ToKBER AWM. R
Bie, 1-Z30E . SRR ERIE . X RFEEMEIR . ShIR(HCL). =2 L& L W 5¢(Tris). U FH 3L 2 — f%(TEMED),
BN EP= e, SRR &, ZBUHEEE(AChE)IR &, Z BRI BB chAT) IR & A BEH Ak
(GSH)YA & JRERAMR & HM=FR(TO)MRA &, SIHEETOMRE . BHNEEABN A&, WERHE
RS TREM AT AR IEAF .

2.1.2. %5

RET&, WATTHRZE, E8g: FRECR 25— R~ E KoK 20 5 i 40 o%h— g ik
B~ =N 3 58 vV 95% CBEITHE R R — 1L i 77010 — RIS 28— 2453008 25—~ 25 i~ 105 °C = R 31 7 30
O — OKFE TRATAE T o TR 25 527 IR 2 52 7 o R R, 78 4 < ARG, R4S : Z1L201210339742.8)
I P T X R A AL R & OB, SRS, STE. R, H RS .

22. /&

2.2.1. Z
ANEE 50 K, EEIRE, (R, MERESE, B 12 D H . B s = IR G HYFRNE S : SYXK
FE 2011-0010. BhPAEF=VFATIES: SCXK £ 2012-0003).
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2.2.2. SR

KNI E 4 20, B 24 R (MERES), RIIERA. B 697 1 ACKHIEDD). 1697 2 UM
B AR ARYT 1.2 413k 40 HBHSE + D2 AUREIERE3]. SULE A B IKEC S S ALY 2 mg/ml
TR D-2FFURE A A BEER KR TOAR 1.2 g%k L, JERB I JERR B o T 4 CUKAR IRA7 A H - SR 1% Smg/kg
PREFIE . D-FANEZE R 80 mg/kg A R3], WEBRAEIEREES, #H 17k, 240K, N
WA 45 me/kg PREGE, HLE 60 HEid. 44 1 MAE, KEEWRE HIUCILES, SR,
BT 1. 2 T R 250K Je D770 DU IRIBGHE 1, I69T 1 AL AR ROA 29 PR SR ORI 0.15 mL 7%
TR RE 2 S ATR 0.3 mL ¥R, 1 ud; 077 2 A4 WU 250828 07 B R H U 0.15 mL iz
TKMRBEZ 03 mL R, 1 X/d. IEFAMBRAEHSARARKES, BRI

2.2.3. Y BUK XTSRS

FIH Y BOKEE, W/ Nz 7y, AT 3% 2% k. THIRTEIIZR 5~8 R(d), & RIFKIIZR
3, FHAR RS W L3 KR, BK 3K, HH B N/KERNE LR RS E (s) FIES iR X
(), @it 40 Bk, HRM4].

2.2.4. METEEB Hb RE

BUNREE A 20 ul, HSEERFAAHICN E)NE, BAAEIESE CERGB]. LR, MIREKG
WA, 7 &iiE, Wediiete: JRER. Bl =E(TG). AHER(TC). BRNFEABI(ALT). 456/
B> KD 447, 38 43993 B U R B9F 78 5 73 BT 0 R ) A 38 5 7K il B 10% i 273K, 3000 rpm 250> 10 min,
U4 IME AchE. MBS T 1 25 02)iBM %, A M HAK(GSH): ALT SR #BURIENE: Te
F COD-CE-PAP JIi€; TG F§ GPO-OAO VEIZE ; R 3 B IR ik VLM 5E « AchE #R45 ZBEIHGAE AchE
AT A CBRRIETE, RER 5 i B FIE A P A 3 AL A TNBOWRR = 2E2K), thEle; H
AR MESRA R T 02 IR R H a3, FUBER. phr A WirP %% PR UHE e (Tris) DU
32, (TEMED) 5 B Wbl iR R A5, R E HE(02), LM, wEERmMm. 1- 2
EEBR N, FEAE— G, AT e . BAREES S SCER(S]. SRR, FEARENE6] [7]:
LR NBT S o B (chAT) I E /& LA L EAHG A FIIHBBCN YD, 7E chAT AL, NI RRYIE 6 5R4
A, 1E 324 nm AW, DAEIIE I 1T 5 chAT W& 7). B4 aln & vt 8 45

2.3. GiitFEAE

Kl HY SPSS-13 BAFALEE, JEATIT 20T Q Kuly, S5 RHI(3X +5)E0R.
3. &R
3.1. SERET. P\ BMRIOEHMHL)SENELER

EREIRN, IR, ERIRTN RIS A Hb) SR 2 T B TR L. BT aTaERE), EH4
RS T HALS A, P<0.01; 6975, EWARHEETHMSA, P<0.01; ANHE, EFHF. H.
Ji, HRAR; HAhKH, HHEMRE. 0E 1

T ES: MAEA Hb, iSRG SAE i, F=0383, p=0.766, ZREGit¥EE . EIT
i Hb: F=24.435, p=0.000, S5IEH4LELE:, *4P<0.01; 5k 2 HHE, *P<0.05, *P<0.01 ZFA
Giit 8 . 1675 Hb: F=15.723, p=0.000, 51E% AT, **P<0.01; SHAALE, **P<0.01,
ERAG#E .

HNLLE: mr. . f5, IEWH: EEET. . FHEL F=0.036, p=0.968, ERFLGEIFEN;
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BRI G

Hi RS F=12.685, p=0.00, S3EMRATILEG, BIREES, aP <0.01: ZF A4
RS WITHTSRIT R R .. ZRESGUESG 6 1 H: ST, . JFHE, F=41.992, p=10.00,
AT IR, BEFEK, bP <0.01 ZRASIERE G WITHTHHRITIEWE, cP<0.01 ZRAESIT
B 28 F=82.712, p=0.00, HiEBATELE:, BIRIEAC, dP<0.01, ZRASIHFE L BT
5iar R, fP<0.01, ERA4H %R L.

Table 1. The comparison of Hb Methods AD mice model of before, during, after the contamination (x s ) (g/L)
1. &RET. P ATRMAEBEMHLEER(xY £5) (g/L)

il
IEHA
R ZH
B14A
B2 A

AT
157.64 +28.11
150.00 +22.88
156.81 +13.90
153.16 + 15.63

YT ATCGERLS)
156.80 + 3.88**
112.29 + 11.5844*
100.05 +23.6944*°
95.97 + 13.0844¢

WBIT )G
159.73 £22.8244
118.40 + 10.25***
123.97 + 15.40**™

114.80 + 9.78**A4df

3.2. IEHB=E(TG), EEEE(TC). REAS

=-}

GUREIR, TG, FAURE, ZRESHFE L (TC), FHRME, ZRAGIEE KRR,
FHAEE, ZRAGTHFE. W& 2,

Table 2. The comparison of content in TG, TC and blood urea nitrogen of methods AD mice model (x £s5)

F 2. MRIMFEH=METG)., REEE(TC), RERSEE (¥ +s)

il
IEH A
R ZH
B1A
H2HA

TG(mmol)
1.35+£047*
2.12+0.814

1.12+0.43

236+0.8444

TC(mmol)
4.03+0.43
3.01£0.90**
3.23+0.26*
2.95+0.64**

JRE Z (mmol)
9.48 +0.66
9.68+5.37

527+ 1.3944**
524+0.7344%*

T EM: TTEDN: TG, Z4LRLE, F=5243, p=0.007, 534 1 41EL%:, P <0.05, **P <0.01,
ZERBAGFE S Hin 2 A, P <0.05, ZRE SR TC, FAMEE, F =4.680, p = 0.009,
EREGIFE N, SIEWMHLE: *P <005, **P <001, ZRESGHHEEN RRA, S4RLE,
F=7.260, p=0.001, 5IEHALLE: *“P<0.01, SHEBEL4HE: P <001, ZFWESIT¥%E L.

33. MEAEESEALT). RS AVSENELER

FREIR,

MER R RABEALP). R A S &, S, WEHEER. ILE3.

Table 3. The comparison of content in ALT of mice serum and aluminum of mice brain (X + s )

# 3. DRILVEAREREALT). M8 AV 2R

il
IEH A
it
wI1H
w2H

BN EEE(U/L)

51.54+£5.46
57.18 £ 14.24
46.53 +5.15%

58.00 +9.41

%R AP (ng/ml)
135.00 £ 8.37**44
149.40 + 0.8944
147.43 + 4.8344

118.75 £ 6.41**
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FESNT: BRINFEEM: SHAHE, F=2.319, P=0.100, 5742 A, *P<0.05, ZRE4t
SE N R AT, FAAERES, F=39.450, P=0.000, S5EMALLK: **P <001, 552 HiE:
4P <0.01 ZR B Y FE L.

3.4. BEHERET. BEEFCATED. 8T RKEERE

SRR, T, EEEORITED BT R AR E IR . R ARSI R ER, w1 s i B AR
th. W# 4.

Table 4. The comparison of Hemoglobin and Morris water maze test time (s) in four groups: control group, model group,
treatment group 1 and treatment group 2

4. EIEAT BRE. BT RKEREREFE, sEB(X£s)

215 TERHT s VI s HIT)E s
EwA 4.66 +1.08 426+0.7344 531 +1.95**
R 5.02+126 10.42 +4.75a 9.29 +3.79b
Va4 4.96 +1.40 6.31+1.6044¢ 6.33 +1.38*
A2 A 424 +0.96 7.62 +2.964* 6.31 +1.62*F

J5 20y M AR EL G 3ERERT : F = 1.341, P =0.272, ZR LS #5 X RITHI: F=6.997, P =0.001,
SRR LR, P <0.05, *4P <0.01, HIEWALLLE, *P<0.05, ZRE SR HIT)E: F=23.685,
P=0.027, SHEBLALE, *P<0.05, *P<0.01 ZFA5H2%E L.

MM WA b, JEHE, WEHERL, ZRESGIHEE BRA: 41, b, JEH
#: F=5.022, P=0.017, AHEA, SiEMRATHLE, bP<0.05, cP<0.01, ZRHLHEENL; Al
H: w, o, JEHE: F=4.564, P=0.016, SIEBATHLEL cP <0.05, &MEGHITHENMGIT G U2
T, ZERAGUFRE, BRI EEWE N w2 4H: §r, . JFK: F=11.012, P=0.000, 5
BT, P <0.05, dP<0.01, ZRAZRIIFENL, (HBTEAR . W% S,

Table 5. The comparison of error rate and failure rate in four groups before, during, after the contamination

5. EREL BEE. BT RKEEHEIRES. KWEWLR

TR VRITHT RIT IR
2H 53]
HIRAY% R Y% HRE% R Y% HIRAY% ELEST
EwA 1.39 0 6.35 0 19.04 0
TR 6.67 0 64.44 0 38.09 3.17
A 1A 8.33 0 36.11 0 30.87 1.23
H2 A 278 0 34.03 0 25.64 3.42

DPEAN SR, AR, BARRIA | ARE, ERAURE, KRN 0; SEEUR. 441
S, HIGERAR,  BURAIES, ENALRIE, (R0 0 HITR: 81 4L 82
AL, BURAL= LA RN, IELER ALK 05 THUALE SO DL AR R IR Y6 B, B0 2L T e
B
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3.5. B ZEXPEEBEER(AchE)E . B ERIEMEE BB (chAT)iE 1 1055 Z Bt B FE EEEE(AchE)
EHNELER
R EIR, (AchB)E iGI7 | A BT ALY I LB IHmE 2 B (chAT) S /7, BRI BAR T
HAhZH: (137 2 WP RG (AChE)SE /7, BB AIAYT 2 4 BAR T IE S 4LAAY7 1 41 W 6.

Table 6. The comparison of AchE and chAT of mice brain, AchE of mice serum of Methods AD mice model in four groups,
control group, model group, treatment group 1 and treatment group 2

% 6. [N ELRBMEEEES(AchE), ZEARBIAETBER(ChAT), M5 ZELRBIERER(AChE) (X +5)

ZH 5 Jidi (AchE)¥& /7 (U/mg.prot) JIi (chAT)% 1 (U/g HZIE ) I35 (AchE)¥% /7(U/ml)
IEHH 577+1.52* 29.25+ 13.42* 51.79 £2.1244
REAIZH 6.02+0.79 7.05+£5.07* 4471 £221**

VA 14 7.30+0.59 52.95 +25.794** 5541 £2.10*44
H2AH 527+1.0944 53.95+ 12.824** 4130£3.36**47

T2y IR ZBENERREREF(AChE)TE /1: F =4.454, P=0.014, 5377 1 410, *P <0.05,
4P <001, ZRESZITHE N Wi(chAT)E /1: F=10230, P=0.001, SIEWALE, *P<0.05, 5
BRI, *P<0.05, **P<0.01, ERALIEE L MiE(AChE)E /1: F=34.910, P=0.000, 5iF
WAL, *P<0.05, *P<0.01, ERGLIIEE SHEMALK, *P<0.05, **P<0.01, ZRHE%
R Hinr 14, TP<0.01, ERALSIHEE N

3.6. BEAEFEBEE02 REQumI/L), EBREY%, AHEIK(GSHEEQumo/LAEESR

RN, (AchE)iE /7 1E 418 5 T HAh 4 EEE%(OE)‘I&E, IEH A BACT HARL; BMH
JR(GSH), 697 1 HANAYTT 2 B RAL T IR A AR Wk 7,

Table 7. The comparison of clearance rate and concentration of mice brain free radical, and concentration of glutathione

% 7. BEEE(02 )EREY%, EHE(02 RE(@molL), SHHEAKEE(F £5)

25 H HI5E( 02 )(F 5 %%) 9 B1%E( 02 ) (umol/L) 2 H K (GSH) (umol/L)
IE#H 27.65+4.81 2.38+£0.25%* 27.95+4.52
FRIZH 14.71 +3.60*4 3.05+0.21 29.65+5.76
PR 22.65 + 8.67 2.63+0.29* 27.53+5.77
w2 21.57+6.14 2.67+021* 3226 £5.36

Jr 50T AR H H 05); F=3223, P=0.051, SIEHALE, **P<0.01, ZFE%iT
SR B IR (umol/L): F =6.066, P=0.005, SR, “P<0.05, **P<0.01, ZRH5iT
SR BPEHBK(GSH): F=1.185, P=0.338, &4k, ZRLGiT¥E L.

4. i
1) $EBAT. P AT R LR E(HD), SRS SAREH LR, BB WITERIE
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AT AN, SR TIERRT, PG RGO WY EAITIRE . SRR ek
SEABEEYE, SRR, BRI d-ALA JBKEE, SEMAMZ0E f A R, BET SN 208 A AN, ST

2) IEENALEHECIAN 1~2 mgkeg TH), &ETEATSHEBERG . STIRE, Bz
Wt 5 ARG L RS B (ChAT)IG PERR AR 25%~40%, {3 ZBEAHBH(Ach) kb, & FEmZh i 12 1) 3 22
JRRZ —o fifit, T, SRR SR OIEG-HT) SR, ETFE ERE SRR Sl
MZTC cAMP Jhisr, (R E ABERIL, WS S BRI A AL, SRR ET YRga L . ARSI
H OB AL M (chAT) ML BAR T H e & 4, B EE(ChAT)IE O IEH 4K 24.10%, 5 3CHRIGE )
P, oy VAL T 2 ATPEIERE IR A, 5IORIGEMTT G . BT SRR A RS, LI
BRI RE(AchE) i /) AVEE FEAG, ARAAR TIEW A KR T4, FEARSLYGAT LIESE.

3) Mirh4E APERICIH RS, EIRTACI R TR SRR SR B TR AREN EER R, ik
HEAIEY, ASIHRAARR, SRR TR, EEARRITAL IRk

4) EHIE(O2)REE, BRH L, MUk P HTARE I E B bR. IR R 2 AR E R
MBI, HHFFAN, KR E B e, (R T 3R, Rk, WERE hE02), H
AT IRE . BREHIGRTER A mER— MR, 8 ERRRHUERR A b N, JUELD)

GRS
5) MiERNERABALT). HM=AR(TG). LIHER(TC). RERTE, AKRB. F&EZH0
) 2 EAR R R

6) KIEERE] . FHRE Y% KRR LM E N RACIZIIRER T fabr. ASLRRY], BRLDKEE
IAE, HHIRH % RIMR%IEM, BITH T, CIZhaek R .

7) BFRRAE M TR 22— KA, R, PPEMEFENEER R, SRR L
VUERLGt 4, ERPRR SRR PLEAR S 2, MR, HENRIAZAY, NILHIRAWIT, (HICA
REFEN NS EHEATHETE, XRCEA RN Bk, s LA, EHl NS5 .

S E 3wk
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