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Effects of Toona sinensis Roemor Extracts on the Sperm Quality in

Male Senescence Accelerated Mice
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The objective of this study was to investigate the effects of Toona sinensis Roem. extracts on the
quality of spermatozoa in senescence accelerated mice prone-8 (SAMP8). Three-month-old male SAMP8
mice were divided into control group and three experimental groups supplemented with 1% Toona sinensis
Roem. leave extracts (TS-L) ~ 1% Toona sinensis Roem. root extracts (TS-R) or 1% Toona sinensis Roem.
bark extracts (TS-B) for 12 weeks. Body weight, food intake and organ weights were measured, and the
motility, concentration, abnormality of spermatozoa were also evaluated after sacrificed. The results showed
that the body weight, food intake and organ weights of TS diet groups were not significantly different with
the ones of control diet group, and the relative weights of the testes and epididymis did not differ among
four groups. The spermatozoa of TS diet groups had significantly better motility and higher concentration
than the ones of control group (p < 0.05), whereas they did not differ among the three TS-treated groups.
The spermatozoa abnormality of TS diet groups did not differ from the control group. In summary, the
supplement of Toona sinensis Roem. extracts might promote the sperm motility and concentration of mice.

Key words: Toona sinensis Roemor, Senescence accelerated mice, Sperm motility, Sperm concentration.
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RE M Al AEBE B B MR AT s S8 R R
PREERECREGERE FERRLEZIK
JEMEF {L®'E (reactive oxygen species; ROS) »
Rt - FF2EREESGERTTEEEKRY
M RFER R R — Y MR EE S
%I AR RGBS » 555 ROS BB (15 M H ¢
At E4ABRZNEESRLEYD-N B
(malondialdehyde; MDA) » Kz % 658 & 1L 5 H DNA
IR B FISE IER T ATP A TR i
KA E R SR THEINE SN
FFE® o FragaZ A" f8i » #EAE K CRES SR
BN DNA %218 BERRRPHAER CHIE
EH 250 mg/ day P72 5 mg/day B » KEWR P HEE R

CEEEY N 50%  DNA FrySEMLEYEE 8- -

FOE KB W e % § (8-hydroxydeo-
xyguanosine; 8-0hdG).Z i HIFHEE N 91%
K& FHaAEAE 28 REEFRH#HAER C MLE
7 5 mg/day ¥INE 60 mg/day 5 » B[k 36%
Z 8-OHdG HEFE - Fraga Z¢ A G H HEW TS A HE 4
#Z CBfF & eae )7 > Eik4 ROS 5FE K
if)%ﬂflﬁ'ﬁl C BERTLEALEI B R TR 7T Oh6e

& ¥ (Toona sinensis Roemor: TS) B ## B}
(Meliaceae) * ZHEEHRERTA  REFTREK
BE - HHESIAI9E EREESIEH 268 - a0
ERIEEFEREY  FIBFIE  /NEHEHR
FRRZ m sl ~ b6 ReyEds o B R el e kil
FEH O RREEEESEY Y - RS
7N M E 50 %6y kS 22 U & 1 o 3T3-L1 He 17 #
M A AT RE RO BRI Y R R 3T3-L1 A
M E e B 7> fRVE " - Chang %5 A" 2830 F I 3%
TR ZE R £ A KR I o i M Ak (AS49) B A3 A2
AR A R - Sl A5 1€ #E 540 i 98  (apoptosis) iy
R e T BB A W K EE LR AT 0 I
#HIRLME =~ glucose transporter 4 (GLUT4)E H
B R H mRNA F B & W H &S s o B
K H1 alloxan FiT i 8% B PR 9 BAHY M A - Park %5
A BT 75 W E T FH LI PR NG 6~ RORE - R SH
IR A RIF0H R R H A aE rry
e WAl HIEIIE E B ELAIER ™ - Hsu A
O RFEER R TR SEREHU ) AT IR A it
TS 50 BE ' 1 AL Y iy HE R B B R DS e E B
p-HEEK B T LLBI - HE S AT RE B HLLE
LBESIARE - 45" RIS e X BHE
FEBE 47 g ZE MR (5-4R) nl S F K A KK i
M ROS & & @ RFBYEEASHE SN - dEa]
RS FIEEE W - idCGENE TR B T
{8 A4 75 58 345 T g S AEL B B 9 e o5 -

B SR BRI AT SRR
HESUR T EAXKENBMELEY > BERE
B (gallic acid) ~ #3513 (quercetin) ~ 5L5%
# (4)-catechin ¢ (-)-epicatechin -~ %8 & Fid
(flavonoids) Fl 2% % (rutin) : Patel A §5
4 # B2 & JI B % (toosendanin) K 52 7% Hp
(catechol) » HEREFBR L KR EA L
) R 2 B 0 SRR RR R AT o A RS FU I #E 46 DPPH
AREBEHGR LR EEARTANTIEATT 8
EHEEE R RO R H Y5 Bk DPPH B A 2
WHT o H 1G53 AR 2.09% 10" mg/mL ~ 2.85% 107
mg/mL B 2.77 x 10" mg/mL » = F AU R
0.625 mg/mL X F > H HFBR®MI189:E 80%
DLE - #EETEFHB =M EZNY9 BT RIiFsY
HERIE TS EEE ST - R Al ks 1k % B ot
K% H B 5 R I & fl A B R I DAEREY » A
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SAMP8 (senescence accelerated mice prone-
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KBRS 8% i B € BB %8 Bt (The Department of
Pathology, Chest Disease Research Institute,
Kyoto University) Fif W 72 BH 38 2 B 7 5 B #L
B R E IR 2 B4R 0 SRR E B
BE - AL =@ A 8 SAMPS /) Bl e il
ER ¥t » BAIEEAE 3000 x 20(D) x 10(H) em 23
BB E &b > B E IS HERF{E 2520 - H
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T B R B b B - R BN — A
T~ A EE 20% casein ~ 1% vitamin mixture
(AIN-93G vitamin mixture) ~ 5% mineral mixture
(AIN-93G mineral mixture) ~ 2% cellulose powder *
5% corn oil K 0.25% choline * GBS 1%
LEBERY - HERE0 B KR EK B R LL
21 2Pl E -

= BRBZER

& 1 kg 7 W i 2 (Toona sinensis Roemor
leave; TSLYMIZK 4 L & ¥k 30 47388 1 kg HiE
R 57 (Toona sinensis Roemor root; TSR)E 1 kg &
¥ 8§ Kz (Toona sinensis Roemor bark; TSB)HIfik
4 L FZ P/ N 1% 0 HUH 0 &5 5B A7 0 LA 70 mesh
TEREEIE 53 RIS A B AL & R AU LS RS
R R IR (RO - B EHHESHA
TriEsE ~ IR L ZE AN ER R 69 K
10% -

s REBERE

AGA B B A 40 2 B 2L AR IE 1 SAMPS SR /N
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Hor Ry B IGAR ~ 10T R 3E - 1 %BHBIREE R 1%
TEE M B 108/ 8 RRRERRE
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1. WFiEE 25
(a) FEaRZREIREL - B 600 mL ZXE8 K
A 61.68 g [ 5& (Sigma Co., MO, USA)
REHE » ZBIA 60 uL Hepes buffer
(Sigma Co., MO, USA) - Jfift A B &
BT LA PHE T4 -
(b)) HAEIWRE - B4 M S 2 2 i (cauda
epididymis) * B 3.5 em Petri-dish
(NUNC, Roskilde, Denmark)/X : LLE§ JJ
L BIBRAIE > EREEE > 2%
AFAZE 3TC AmL 2B ERWGE L
BE > WHEEBKA 3TCAhkiBHREE 20
SreE o RN RWEREEEgI% 0 N
WMEEREERENMER A TE
B RO BEMBEREHE T
BIRHIES 7 (notility) - B—B A B
eI 200-300 £45 4 - IHE 1z 2
HHIDIEE 3% 20 sr stk HAEB) 1K &
LR ERSEE R (Y -
2. BTREZHFHMS
Bl mLfESBIEBREA 60 C/KIBE=
EROH#E REBHEEBRIEHRTEEE
71 P E— R SIS R R E ARSI
BN B S -

x—  ABEEREEK

Table 1. Composition of the experimental diets

Group

Ingredient (g/kg diet) A’ B c D

Casein’ 200.0 200.0 200.0 200.0
u-Starch® 445.0 4383 438.3 438.3
Sucrose’ 222.5 219.2 219.2 219.2
Vitamin mixture®* 10.0 10.0 10.0 10.0
Mineral mixture™* 50.0 50.0 50.0 50.0
Cellulose 20.0 20.0 20.0 20.0
Corn oil 50.0 50.0 50.0 50.0
Choline 25 2.5 25 25

Toona sinensis Roemor extracts 0.0 10.0 10,0 10.0

I Casein (92% crude protein) was purchased from Oriental Yeast Co., Tokyo, Japan.

2 u-starch:sucrose, 2 : 1 ratio.

3 Compositions of AIN-93G vitamin and mineral mixtures are given in J. Nutr (1997) 127: 8385-841S *1).

4 ICN Pharmaceuticals Inc., Costa Mesa, CA, Japan.
5 A = blank.

B = 1% Toona sinensis Roemor leave extract.

C = 1% Toona sinensis Roemor root extract.

D = 1% Toona sinensis Roemor bark extract.
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£ Z FERHEYE SANPS /N ELEUR R B R 12
R E kR R

Table 2. Body weight changes and food intakes

of three months old male SAMP8 mice

fed with different diets for 12 weeks'

Group N Body weight Food intake
Initial (g) Final (g) (g/day)

Al 10 288+£0.72  33.8+08° 54+02
B 10 28.1+05% 334%06° 53402
C 10 280+£06° 343+0.8° 5.6+0.3
D 10 279+1.1°% 34.6+09° 53+0.2

I Values were mean + S.E.M. and analyzed by one-way ANOVA.
2 Data with different superscripts are significantly different at p
< (0.05.
3 A = blank.
B = 1% Toona sinensis Roemor leave extract.
C = 1% Toona sinensis Roemor root extract.
D = 1% Toona sinensis Roemor bark extract.

CARMESEERSES o #E KR K AT
VIR B - NHBRTR
PR RS E A RESEE - mErER /DN ED)
BRI T AR AR BRI BT A S -
Nishitama 2 A “" 12 B3 SAMPS /| G Ay 4 £ B 1E
“E/\AREHZH LITNEE - K==
e iErE SAMPS /N B AR & AR R 5B 1 & 45 2 HUY)
12 @% > HB{EEEIHLEE - bR
B0 BRI R L R AE RS O
Bk~ TR - TR - BB - BB - SEXUREISES
T B A R S A R - A DL ICR
N EB M i B T Ve ) S B B 25 B 50 mg/ kg bw
% BRI LEIZE AN EEEEFYHM - MW
AR R S LRI ERR VM

%£= S HERHN SAPS /NERERRFAER 12 B2 RTER'
Table 3. Organ weights of three months old male SAMP8 mice fed with different diets for
12 weeks'
Group N Relative organ weights (g/100 g body weight)
Brain Heart Lung Spleen Kidney Testis Epididymis
A? 10 1.39+0.04 053£0.01 070£0.03 426+023 031+£002 140£0.06 026+001 0.05%0.00
B [0 1.42+003 053+£003 071+003 438+031 034002 1.32+005 026£0.01 005+0.00
C 10 139+003 053+£002 067003 4.05+0.16 033002 1.30+£0.04 025001 0.05+0.00
D 10 1.37+004 052£0.02 0.63+0.03 396+067 034+£002 131+£0.07 024+£000 0.05+0.00

1 Values were mean + S.E.M. and analyzed by one-way ANOVA,

2 A = blank.
B = 1% Toona sinensis Roemor leave extract.
C = 1% Toona sinensis Roemor root extract.
D = 1% Toona sinensis Roemor bark extract.
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(mitochondrial membrane potential; MMP) & »
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MIhkE A R ER Y - LIRS S
catalase 3 glutathione peroxidase/reductase
FRHE T > S A LEAERMIE DR
OV KL 0 RS T AL AT R B S T
6 FIURE °
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BEHIE BYE B 94 1E5E 43 B 1 1

TR % 8 R RAREYZERRE 5
A e TR ZRER - (LFEE
(Cornus officinalis) s H B SE ¥ 7 — » LIZK ZEHLF
B 2R 0.5 mg/mL FREEAKANE 1 TIBERS
TEB I 258 £ T.T%¥ N ZE 42.8+10.3% ' -
10 mg/mL 7 It.55E (Astragalus membranaceus) 7K
ZEHUR T R ORS FIR B R T 1.4 15 - B
A BRI BE < A 25 2 ¥ Rb2 (ginseng saponin
Rb2:; G-Rb2) k. A %< 2/ Rc (ginseng saponin Rc;
G-Re) W] #¥ 5 A JEKE TG 8h 1 R ks F il B R -

AR FESTML AL
RN E N E L =Et:-9°0 ¢ = Al = TR )|
SRS MTREABTHECERKTEEKR
BENEBELEY  BERETHE B=EHR R
% # (4)-catechin B (-)-epicatechin-~ A &5 fid 0
&% o /" FIM cytochrome C S b ik B
xanthine oxidase inhibition HIZAFHEIEEER
BRI H AN MREREEEREGN
B R HIE] 0T HEEAIREST B4 0 FIA AL
25 8% - 5119 1 B8 (ascorbic acid) 37 % fi5 & i@ &
fLikBeh - B RFHEIEIHIEE B S LaF
FEME " -Pate]l A $8HI B 6 R & )1 B
EREE > BEREBREEMENRALY
T 2 1) 0 S AH BR BT 9% - ERAMFI I 8 46 DPPH 3458
IR H s & b 3E ~ R B M B2 25 HU 913 B DPPH
HEEZ® = EEYHER 0.625 mgmL
PEF > HEWEREOITEE 80%LL E » #R
EFHEE - R REEEEARIFZLITA{LEE
17 - 85 LIE s B A XA 0.2 mM 1 HO:
FEAENTELESER %R FEH 05 K1
mg/mL )5 3E 53 JE ZEBUIR (5-4R) v B # K
ANFEKE T I ROS & & - [T & B8 R SR R AR S

FP9 = Hig e SAMPS /NEER R R ER 12 H 28 1 EIRRE
Table 4. Quality of spermatozoa in three months old male SAMP8 mice fed with different

diets for 12 weeks'

Group N Motility of Concentration of Abnormality of
Spermatozoa (%4) Spermatozoa (x 10%/mL) Spermatozoa (%)
A? 10 35.56 +3.23% 143.50 £22.26° 23.60 +0.88°
B 10 56.47+£237° 217.90 +21.56° 20.75+ 1.44°
C 10 57.91£2.05° 229.50 = 28.33° 2065+ 1.49°
D 10 58.76 +1.83° 214.30 + 15.09° 20.55 £ 1.50°

1 Values were mean = S.E.M.

2 Data with different superscripts in the same column are significantly different at p < 0.05.

3 A = blank.
B = | % Toona sinensis Roemor leave extract.
C = 1% Toona sinensis Roemor root extract.
D = 1% Toona sinensis Roemor bark extract.
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Thiele 2 A" LA & W& A5 G #7 5 (high perfor-
mance liquid chromatography; HPLC) 43 #f1 &4
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