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Effects of Toona sinensis Roemor Leave Extracts on Brain Oxidant Status and
Aging Pathological Changes in Senescence Accelerated Mice
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The objective of this study was to investigate the effects of Toona sinensis Roemor leave extracts on
the brain morphological change and oxidant status in senescence accelerated mice prone-8 (SAMPS). Three-
meonth-old male SAMP& mice were divided into control (casein diet) and casein diet supplemented with
0.5% Toona sinensis Roemor (TS) leave extracts for 12 weeks. The results showed that the body weight and
food intake of TS diet group were not significantly different with the control group. The mice fed with TS
extracts had significantly lower serum total cholesterol and triglyceride concentrations, and exhibited the
decreasing malondialdehyde concentration in the striatum and cortex. Brain pathological examination
showed that the TS supplement significantly lower the vacuoles numbers and the lipofuscin percentage in
the ‘hippocampus, and also reduced the percentage of B-amyloid protein deposition in the brain middle
sections. It is suggested that the supplement of TS is effective to lessen the accumulations of lipid peroxida-

tion product, and decrease the percentage of lipofuscin and B-amyloid of brain, possibly because the
antioxdant capacity of TS.

Key words: Toona sinensis Roemor, Antioxidant status, Lipofuscin, p-amyloid, Senescence accelerated
mice.
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AODELCEHFZHBTERGENMNE -
EFME K TIE (senile dementia) 20T 2% HE BRI
(Alzheimer)BE A D2 b E 2 FFaoMes » &
FTERHRACRIREE TN T TR -
Hefti 0 Mash® % Higgihs S A ® ZEIF 208 4
EEF (nerve growth factor) R K Z RS
B GEBER EEKIEERSEE S5
Y1 (amyloid precusor protein) & & ¥ i & i 4%

EREATFUERE XEAC RBEERREY

EEME RG] LR 445 i 48 5T 68 4 08 5t
REFHES BISHEE (ipofuscin) Bl &
FHOAENS - BRTHIS®REL - mREE
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TSN BE B SRR - 2Rt
MERNELZHENET  BERAESL
RERNEZEFRR S — » ESFEREM DL
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% #& (Toona sinensis Roemor, TS)[E & thE
AR R TEHEE B 1915 FE3ALE - &
WESHHEE E (carotene) ~ #4EB-CRE
HEF - M EE)I[#3E (toosendanin) & 5 %
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By ] 0 A1 A A A #3865 - Park S A V0
RIBRBEERETRALIAHEES - FE > BA®
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SAMP8 (senescence accelerated mice prone-
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ZERESRRTER FHEHRL 299 B 10
BR) - RHEEfeEmn - S22 HEKBE
REBMEQIAEM" » b—iEa2(HEe
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ZITRUAMIBHRE » IAFEIY Y 1A
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SFREE IHE BEE mew

REI93EF 42 5FE3H
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¥R RS K
— EBRHYRER

ZlEE/IEERZBREEZ(LLZE S
X BRI EERHE AR ARE
CA KIS AR R AR v L g
B ERERMERZBG  BEAHEEERH
B H - A REE L= A # SAP8 /N - B8 78 30 (W)
X 20D) X 10() em ZEBHEIE &b » &y
EZBEEMHRFEL £ 20 - HNBEEFE G5 +
5% At LIE BhERFES 1S BB 12 /NE508
B o K/ NEREE Ao BRI S EE AR
E0 AEHNATREOGRMEHBERL
7 RBRY 128 - A8 REUKEREBER
AR BRBHENNERE - SEEHE/ 8
BRE—X - AREREROE—F=  RoE
& 1% vitamin mixture (AIN-93G vitamin mix-
ture) ~ 5% mineral mixture (AIN-93G mineral
mixture) ~ 2% cellulose powder ~ 5% corn oil *

x— HAEBEERER
Table 1. Composition of the experimental diets
Ingredients (g/kg diet) Group
Control TS

Casein' 200.0 200.0
a-starch? 445.0 441.7
Sucrose® 2225 220.8
Vitamin mixture>*  ° 10.0 10.0
Mineral mixture** 50.0 50.0
Cellulose 20.0 20.0
Com oil 50.0 50.0
Choline 25 25
-?Toona sinensis Roemor extracts 0.0 5.0
Total T 1000.0 1000.0

1 Casein (92% crude protein) was purchased from Oriental
- Yeast Co. (Tokyo, Japan).
2 a- starch:sucrose, 2:1 ratio.
3 Compositions of AIN-93G vitamin and mineral mixtures are
given in J. Nutr. (1997) 127: 838S-841S.
4 ICN Pharmacerticals Inc. (Costa Mesa, CA, USA.)
TS = 0.5% Toona sinensis Roemor extracts.
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EREHTRIN 0.5% 2 TR BELIMY) - HErE T By
R RERELL 21 Z PG - FHER
HEEERERRUIERA/ N CRHER
B EEIEMKEDE 30 4788 LI RARIET
LLETE R - A58 I8 M DL HL 28 1% TR A2 1 B R 0 4
A - AT E®RE 100 g BHEFHYE 6 ¢
A BIEHEENAERR 6.0% -

ZmAEREREEESN
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R’ LUErsE A aUE - BUYG Z M#R A S B R vk
wH o FFEEE% 0 A 3,000 x g~ AT TFEELT
SHEEEEINTE - MIBER K =B H MR RE
(mg/dD) 53 B LLis FI A B BE 22 2 ik o0 7 GR
#| 428 © total cholesterol ~ HDL-cholesterol ~
triglycerides, 624524-01, B0836, Roche,
Germany : 4r#THE 23 #E A © Roche COBAS integra
700, Basel, Switzerland) -

= RPsREZzSH

AGNE F P B (malondialdehyde, MDA)
FiBEm L&Y (total thio) Z#IE » LLEEAY
f§h EALARRE Z 2 (L - MDA ZHIE K B4
YEfR - U ISAY RS~ i B3 R SR B8 43 B n
A 1520 Fr 20 55812 50 mM BEEE 48 BT 1A R
HEITHFES - B 0.2 mL #HE R & E 2

1,1,3,3-P4 Z S8 9 BE (1,1,3,3-tetraethoxy propane,

TEP, Sigma, St. Loius, MO, USA)EE¥E g (MDA £
W) » Ll 0.4 mL 0.4% o-TEE L 2 EE (a-
thiobarbituric acid, Sigma)ii &5 % - B
A 006 mL 0.2% 26-%5 — 55 = T X HHE
(butylated hydroxytoluene, BHT, Sigma) / 95%
PRSI 90 ThnEk 45 §& - InEhR e alliaf LLEE
fEMIE T BZ (n-butanoDAETTZERL » &%
.0 8% (Hettich Universal 16 R, Kirchlengern,
Germany) 3,000 x g #f.0o AT 8% » B LG HELL
43 ¢ % BE & (BioChrom Ultrespec 500/1100 pro
UV/Vis, Cambridge, England)Ri#%E 535 nm T
a1 OG-
HMEMLEMcUERN®ZSEHERLEL
& 2 OB L 4% (Hettich Universal 16 R,
Kirchlengern, Germany) 6,000 x g B&t.(s 15 7§
% W EEEBEMIE - % 750 oL BEBERETE
% & (sodium phosphate buffer) il A 50 uL 0.4%
5.5~ T Bt -2 Bk 1 & (5,5°-Dithio-bis-2-
Nitrobenzoic acid, DTNB, Sigma)f® » HE—4

$H AN 25 pL AR SnW HI MERR AR FE By 825 ul»
MREREGIER = S8% » DIaXtEE
(BioChrom Ultrespec 500/1100 pro UV/Vis,
Cambridge, England)}* 412 nm T BV (H -
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phosphate buffer)H{t »

> B EPAE BRIEETE

HEIY T URESR 2R R 5
& 10%ig B iEER - — 2GR ETHERE
Yl BF - AU A & DU YRy 77 e
BE - Z2H2FCEABECKEHESE  BaF
BZ'H (neocortex) ~ M B #2 (corpus callosum) -
% 5% i (hippocampus) K i & (thalamus) & #
7 - FEWAK ~ B - ARIEREEEEEF
LUE B $H 8% Y] F #% (Leica RM 2145, Nussloch,
Germany) ¢ pk 3 wm BEEHEUIHA > 5751 LL
periodic acid schiff (PAS)ifatk » A2 E
e T et B B E 222 b8 - PAS Ytk
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ZREMAZA " H e EEE R
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Universal Detection System Z# (Cat. No. 2765,
70 tests, Immunotech, Cedex, France)3$T#H &%
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Amyloid a.a. 17-24, Cat. No. Q06408M, Biodesign,
ME, USA) B $71 88 %% B2 48 (Code No. S3022, Dako
Antibody Diluent, CA, USAYLA 1 : 299 H R EE
% » FZJE —/NEF > $8 Polyvalent Biotinylated
Antibody Agent fEFA 45 7388 - DAFrEERCI %Y DAB
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RO B B ET 20 5 4% 8 1% 4 47 & (Lieca,
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HiEHB MR- EQAGEEEmE
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5~ HET S0
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Table 2. Body weight and food intakes of SAMPS
mice fed with different diet'

Body weight Food intake
Group
Initial (gm) Final (gm) (gm/day)
Control 8 28.70+040 3347x045 550%0.77
TS 8 29.17+024 3369+059 540+0.58

1 Data were mean + SEM. and analyzed by student’s -test.
TS = 0.5% Toona sinensis Roemor extracts.
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& — ks ¥ i M B B A/ 1 BRI AR
fiz [& B2 (total cholesterol, TC)Ed = &% H i g
(triglyceride, TORE ZHL# - HMRER » &
IR A EFEBEZIY /MR » Mg T6 B TC
[ i BT B B U AR (p < 0.05) - HEBITBHZ
B MBS RO AT AEHEEE » BT REE HmE TC B 16 &
34 > B [K 22 ZE BT Bk & HMG-CoA reductase i& 14
MmENRIA RS EEE SR - EEREREEZL
ffe s - SN RE RS 0 15 08 U I - DUSE Do %
ERGE o M R ARG AE - vERLIF B
FHE FFAE— 2P EEET - ARG R o] T
HEEIME P MAEMEE 2 » sr] AR TER
LINEFEEERZEE -

S EHE

BEHE BuE RE] 93 FH 42 B 3 W

Total cholesterol

— Control

= T3
a0 |

Triglyceride

Serum lipid concentration (mg/dL)

Bl — AR i e E A b = B B iR
Fig. 1. The serum total cholesterol and triglyceride concentra-
tions in different diet groups.
Data are expressed as mean * S.EM. (n = 8/per
group) and analyzed by student’s ¢-test.
" Significantly different with control group at p < 0.05.
TS = 0.5% Toona sinensis Roemor extracts.
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cytochrome C i&/& kb fi% B xanthine oxidase

- inhibition 452K I & & 1S FR BLHIH] B g3t

(EE ST - #E RERE R A B RIE - 0" &
EREERVRE T - S T Gt a8 - LR I 8 5
fREBE AR - SFERE AT HIE S E &
SULHIERGEL™ - AARBRRRBERAS
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# = SAMP8 /)NEARRERAN[A) GRS Eivi 55 ~ RURR R AR E A B B SRS

PR E

Table 3. The malondialdehyde (MDA) and total thiol concentrations of hippocampus, striatum
and cortex in SAMP8 mice fed with different diets'

Hippocampus Striatum Cortex
Control TS? Control TS Control TS
MDA
) 11.491 £ 0.575 10.710+£0.584 11.398 £ 0.660 7.974 +1.2127 9.599 + 0.273  8.489 £ 0.356°
(nmole/g tissue)
Total thiol N
0111 £0.006  0.101 £0.002 0.075+£0.002 0.073 £ 0.002 0.078 £0.002  0.067+0.002

(umole/g tissue)

1 Data are expressed as mean £ S.E.M. (n = &/per group) and analyzed by student’s t-test.

2 Significantly different with control group at p < 0.05.
3 TS = 0.5% Toona sinensis Roemor extracts.
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HRESERIFA mESZEH ERNE N
MBILEEITHIE » GSH defense system 1€ IS & £y
HEENALY - SianZEA P IEHERES K
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tion) » fRIGHACHIFUAE A H I B 1849 3-5 um
B2 - A SHEFHALREIREEA - ZHBE#
% KA ER 2R ZCRBEY -
SAMP8 /pE R R EEALMFRZ — » /D RIS
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Table 4. Morphological evaluations of brain

in SAMP8 mice fed with different

EHE

diets
Morphological
i _g Control T8
Evaluation
Vacuole numbers )
L 3.33£0.08 0.33+£0.33
in hippocampus
Lipofuscin (%5)
o e 4.06 +2.03 0.86 + 0.46
in hippocampus
-Amyloid protein (%)
pramy C9 124002 0.07 £ 0.012

in brain middle section'

1 Brain middle sections included neocortex, corpus callosum,
hippocampus and thalamus.
Data are expressed as mean + S.E.M. (n = 8/per group) and
analyzed by student’s i-test.

2 Significantly different with control group at p < 0.05.

3 TS = 0.5% Toona sinensis Roemor extracts.
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ETEAABEHEHMEEEER g
AR ST R Y -
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BB RERHEEEERE (p <
0.05) - B-XE Wk B 19 W HEM 2 E 3 2L BRRW
— &5y - EBE - AR ER B R E A L
6B T RS SR 2L 8RS - (B TTRRAT/NE
ISR E M LB BRI
RS E AL 2 T - Bl 25 v B B E S SR
79 PR R B N Bl 22 B H A % | A HE (plaques)
HEREAE S S L BT S0+ S5 EL BT e 48 1%

el FREEIEYIERAE SAMPS /B 12 I81R HSET 22 DL PAS Ut 7 SatiiR IR ML - A~ BIRAE A = (B (5
58) » BJy A BZERETEMCN - C -~ FREZERYREH —EZZ M (§E) - D B C BEZm(Emm)mA
Fig. 2. PAS staining for vacuoles in hippocampus of SAMP8 mice after fed with Toona sinensis Roemor leave

extracts for 12 weeks. A. three vacuoles (arrow) in the control group, B. magnified from A; C. single vacuole
(arrow) in the Toona sinensis Roemor leave extracts treated group, D. magnified from C.
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= EFIEEDMVEE SAMPS /LR 12 5B L IHB-AE I R R LS R B BT R - A - HIR
FP-XAIR PE(RUSH) > B By A B BRI BERFEE)IUK & C » F 5 SEFE AR S 4 B XA IR B (#758) » D

Fs C EB-2E B0 B (BT EE) K

Fig. 3. Immunchistochemical staining for brain B-Amyloid in SAMPS8 mice after fed with Toona sinensis Roemor
leave extracts for 12 wecks. A. B-Amyloid plaques (arrow) in the control group, B. magnified from A; C.
f-Amyloid plaques (arrow) in the Toona sinensis Roemor leave extracts treated group, D. magnified from C.
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