Zep| g L o U A4 95:37-48 (2007) 37

Mondia whitei L. (VUKA)-k 3 #ﬂ@ AR A BT
2 AT E MR RN B IR

ELY-E A X u R Y AL

wWo=
ERCe FE,I}%K;J‘Mondla whitei L. (VUKA)7<% (f@izﬁéh%ﬁ%@ﬁmﬁj S = AN
EEIC) :bB"ui FIIRERE i o R EE100 - 5001,000 mgkg BW - a:fﬁf REHE 2
BT B EI] Y VEREE BT o AN B R VN B e ﬂ N
5 }“E‘Hfj SRR RS TS T PR B o AR TR > VUKATRE I @3:4
AT Y i (SIS I A S B BLIE 23 T (aspartate aminotransferase, AST)@%—Q‘E&[ 23
§Hi 577 (alanine aminotransferase, ALT) ; ¥J%}% FLiEiZ3 05 (y-glutamyltranspeptidase, GGT) ~
i |15 (alkaline phosphatase, ALP) ~ 5% & i(lactate dehydrogenase, LDH) ~ Wil il
(cholesterol) ~ = & ] ?Elﬁﬁ(triglyceride) * AL &rF I(total protein) ~ F 1§ (albumin) ~ ¥ (uric
acid) » 7 BES (sodium) ~ #'EE (potassium) £ EES (chloride) B FEES (calcium) R ETE
SEN-7 ANl [%ﬂﬁ J/?P”Jﬁ'lf}z“u, G2 U ISR 1 (albumin/globulin ratio, A/G ratio)F]]
JHF SRS [ 5 ﬁjfiﬂjﬁi% B Eﬁ‘ﬁrj TEN J\ii Z(blood urea nitrogen) ifi fI]] EJK\EJ% (Ely
FI o (RS R RIS Y I S (creatinine) FIIJ E B 1% [ o [[IVUKA 3 Yﬁ’:?ﬁﬁﬂiﬁﬁé%}
FETH FAIH’?{/ EAPRT TR fo PR PHIRETA SO A R o o 2 SR lﬁf‘J[‘l ’ fﬁ
R RGO R AR e SE IR | R 1R SR Iﬂhﬂiﬂéxif[?}i TR R E'IJ,M%%/%;“ ° 7]
Prs et g U ST f(testosterone) ~ “Erk (estrodial) M ) it =k (pregesterone) i 825
(™ [ Sk PRI R R e 9t F]Jm.i'mﬁwé B'ﬂﬁﬁi%ﬂm\;ﬁ%& o R
HHIF I?ﬂiﬁi‘ P EARTE S Tl B T e (S5 o 5% F[ M) B8 VUKA J‘fll‘{#
TNz A AERRAR 2 N7 R ] é%amfé[ PRI o (R R
(CEUEES LSRR EL e JF’PFKFT]‘

EASE : Mondia whitei * VUKA ~ @17 882 - “FIEL - - @5t

Eﬁﬂ?ﬁ&ﬁ%‘ g&ﬁgfllﬁaaﬁclwﬁaﬁm ST, 57 0670 B -
P E P T O B U L S PR D © RIS R
it Hl‘ff**@%? HFPRAF -



38 Sl 1 R s R A Y ) o

ill[

Al

Bk R AL P E S T ﬁ%‘gﬁl B 355 [ PaMondia whitei L. (VUKA) » 7 4!
Féfﬂff’j:'l‘?;[/%ﬁ??@‘tm'U\ﬁipelﬁaﬂi T [MEET ;’7(86%1%3»‘5?30713%[)79@% F(a
757850242045 ) 5 IH ¥ A LB H EE B A Y B AI] RLE S - mIY A i
RENITS 2 ey L ST S il N A e | Fl’ﬂ“{lﬁﬁl’@(‘” o EIEEATI  Beplilh R
in’fﬁiﬁﬂjlp‘IVUKA U TR E D S A (B B R VR B = S |
A Iﬁlﬂwﬁgj%(ﬁ%‘ng\) YVUKAZFPrar e I Dﬁ‘i %'TF[FW AETRL A g’??é%%‘f?%lg

&%M’J(*F&) YAzl Eﬂﬁjlp‘[fﬁé[fﬁﬁﬁ' e SISV YR -
MR TTA
— KR

EN=1 ;Mﬁc £ VVUKARS ™ HIELAOR] » 58 i g0y | B 40°C HE AT LA EZ 7560
hrs > ') 70°CpY— "R 258 71<(1:10, w/v)IZ1#¥8 hrsix > H?EJZ hrs!' |G ¥ 3k > SRS & ik
TORRPITIR - A (106, wiv) 2 s B > JE T T IRARAT S5 °C I RAH
= [IT)PIES10% (W/v) > 7 80T i 1) o 2 5y i g VUKA%* R A
5}\(1) o
IR

4l 71t El(male SD rat) > [ [ 1ESETE 4 H[ﬁlﬁﬁ«ﬁ;ﬂf}*ﬁ;ﬁ T e g
B) o EOP A £120~22°C 1) K 12 hrs AR 12 hes U REEIA IR < FREIE A0
i%ﬂ?ﬂsz?ﬁb%%f P FETR] (LabDiet® 5001 Rodent diet) » A% 47 ] &2 = 35k » i fRgh
St el A A S A T S o SO0 SR
jz%ggx:sé (N F r Iﬁtgl ﬁFF# [5&‘T Iﬁ[ﬂﬂi SUNEVES B«'I%i]ﬁ\E“«'(USEPA)&Z%b Pk
v H ) o
= -EREHR

FAER T HE100 ~ 500%71,000 mg/kg BW VIR I 1 SR > 55 [5% *Eﬁfﬁﬁg;’[ﬁ;ﬁx
= MY T ISl RS A o E”%‘%{Ef', AR :1%*E&EFf’EJﬁiléﬁ?%M?“Tﬁh (i
*1(==30 cmx 126 cmxﬁ 20 cm) > FRE! H lw‘é ah |jj J=ul i’};‘iﬁ"f‘wﬁggj g PR R (LabDiet®
5001 Rodent diet) * /K] VUKANRIZAEE 3 55 I~ Z 881 RIS F510 ~ 50100 mg/ml -
EAREE TS I PR é?ﬂﬁﬁ't‘uo ml/kg > H]100 ~ 5005 1,000
mg/kg body BW VR EIFE > P19t ﬂnﬂfﬁi'ﬁﬁ L J’@‘Ejgl ME 'W'é% Q10 ml/kgl — "W IRl o AR A
R TE T B PSR AR RER A ﬁlalE[mv?”[f%ﬁ]*lz%““'lﬁl*%%}“ F2E A5418 hrs= Z R
ﬁq o
- fEERE - AR R ARAR IR AR

) B AR o S B e naﬁfﬁaﬁff*gﬁﬁﬁw RAEE ] FE RS (heart) ~ B
(liver) ~ E"FIS‘(kldney) T (spleen) ~ &' ’“(testls)k/F'J '(epididymis) E W E1 &l (g) » B & 1ETD



Mondia whitei L. (VUKA) % P4giRaT b 7 .1 2 SR 2 0 W 2 SR i 39

A (o) (BB PR3 1 BT Eo (%) RTINS - W3 VR R [ 2 AT 10%
Hl[iki‘mﬁﬁig‘[?ﬁfliﬁr't’  E R Davison[ifil Eik [ 15424 hrs - ml"?ff' A T SR
MJT 95 A B (Leica RM 2145, Nussloch, Germany)3{552 um’[/:"lkﬁ ' i Hematoxylin &
Eosin (H&E) R et i o I') — A SRS i3 = 13 ot 2R
FaBRN 11— = o 79 |
ﬂij’ﬁkgﬁgﬁﬂﬁkgﬁ’ﬁﬁ’?ﬁ% N A F EDTA .V fiufer 'J%ﬁ(K3 EDTA syringe) &% {JF
¥F\ o I'1775 xgBE=15 minsix 2V F‘]%‘Tz?zﬂjj & " (serum) U“"'?%ﬁ (* & (Chiron Diagnostics
Corporatlon USA)REH] = e 2 (=il » Eﬂﬁ[ﬁyﬂférgﬂﬁlgﬁﬂfg(AST) ZF PR PR T (ALT)
e Bl 25 (GGT) ~ TR (ALP) ~ P LT & 5 (LDH) ~ &6 (cholesterol) ~ = & F[ I
i (triglyceride) ~ A &7 [ 1(TP) » {157} I (albumin) ~ P15 F I 55 F 115I(A/G ratio) ~ "tk £
(BUN)~ 7' 3 [ (creatinine) ~ [ (uric acid)~ &[#E=" (sodium) #'EE=" (potassium) i 52" (chloride)
W GIEES (calcium) BB SR EL o
VANRS: =B 1L ool
- )*ﬁ%{ﬁ#l@ﬁﬁﬁ
1-*%5@(3ﬁ§5'lj
]#%{ﬁw S (2001) HEE@ S Ty AR FIIE F'JB'FI' #ij(cauda epididymis) > I') 5771
Lobii JF'J%J?'?:@%%' B 3.5 ch/*ﬂﬁ%ﬁ%Hw > [ 1 mlFE37°C [ VDMEM*?E
%ﬁz  fEM60°C 7N'F‘T§TE"”J‘E'IJ‘J‘J?%‘?§‘H§ EPENRGRGT fe > [ 2Viy L“Wfip*%ﬁéw fﬁ
EAR100 e ARV b o e By it 5 Al poon B 71200 £ Fg A4 5 ﬁ?ﬁ ]9
(motility) » 3 B EF Y10 F 13 P (motility %) » MBS 515 135 R 8 T = A
L P e
2 KE IR
}L'Hﬁ" R i%«%%?@fﬁfﬁ" J\Yfﬁr‘?[ [(60°C )75 mins » A HHEE R IE[1IEV100 ulfg'l'
CAVEE PR PRSI EVECE VRS ECT SO o YRR BT B
3 HAR YA
DIV S A R *T%‘té%fﬁ i WIERE WA i B (2008 A5 P
K& BIYTE F%%FEI O (W yrobek 3 1+ AT LR L (acrosome) Eﬁ?‘}ﬂ
(head) ™ {Hli5 (axoneme)%‘“%%ii_}‘i I*Fﬁjﬁ“ HiE o 0 F R Y S Fiod F(abnormality
%) -
(CHE R TE RS T
ANE RIS e T S T3 ml PBSY BRI o TR T BT SR (0.1 om) o I
F'J%d’?ﬁ"fﬁk(EYELA CD-1000, JAPAN)!J 2500 rpm3& i= ¥57H7 |'|J ESpENERETE }““rrcﬁfcl“‘]%ff&
Sﬁf 75 0PI FFVEE ST M) ELISA kit (Cayman Chemical Company, USA)7j T’T%‘}'Bﬂﬂﬁ
(testosterone) ?;jﬁl(estrodlal)jy 15 % (progesterone).” FA[EE o B FRERATH Y]V ELISA kit
EINE-El f{JEﬁi BB 55 T’T(competltlve enzyme immunoassay)"'"'? » ELISA# |15 well5f



40 Sl 1 R s R A Y ) o

“coating 'J‘E&E“'Liﬁ'ﬂﬁf . "%i%'r?ﬁﬁ\j" ’FE‘E:F»‘V Ffﬁﬁh’?f—" ) éﬁa‘%@[ Bgoglpt éﬁé&?ﬁ#,f"?‘%ﬁ?%}'
TeE S PBS HiE Ik > = “ﬁ’}*’;ﬁ‘mﬁ5“"§(acetylchohnesterase)7l"3JL [/F*'[aﬁ[ﬂﬁf ;i;;’riﬁ‘?j?ga; )
PP ARSI B %i%*ﬁ”%?*hLﬁﬁﬂwﬁ e S A2
hrs » A57E YL % 1) Ellman’s @V = 179~ Eq41 hr > & @ 1405 nm D ek fifi » &0 =5
)fzﬁl{ﬂ‘EIhg\—ngEu' ECEEE BVILE (ﬁ@;ﬁ Flfﬂj gxi‘ NG Alé} o
+~ ERAMA
vk I [ F'{” VR IMS-Excels s H i £ fift W AR YERSSE fifl (meantSD) » & I AR E 55 AT
Jﬁé}i;ﬁ H fﬂ 7@ 7 55 #7717 (One-way ANOVA). Y Ducan’s test= Student-Newman-Keuls testsi (7 4"
L ek o5 A > RS R B 2 B -f< 3% 1 p<0.05 -

FESREAET AR

— B8 EEERIERA

AR R A JL’ PO8 BRER A TERR , hE ] BRI T AR
571,000 mg/kg BW > =58 BT R R PR IAEHBI R 2 lﬁBLDsof@
1S glkg BW o 5 R rni % A (WHO) S, % 1 550 55 19 D pLgpit T T R REES
1% (unlikely to present hazard in normal use) ; ° [P % Tv ZRER ST 28K BV E EERY] gﬂ
SRz b s EUR B 1,000 mg/kg Bwlﬁgrﬁﬁﬁw B H T050022100 mg/kg BW S I3[
B IWJEH” SIS T BRET B o REERWIRE > VUKARE P VR SRR VA EESE

(e 2 s g=d st o F,xﬁﬁ'n@*%&& BRI E ”"F ‘‘‘‘‘‘ 2R EN(p>0.05)
(If—= ) » VUKASH P77 IR D oo 07 B S0 RIS '*ggg%ggf:, | S
THIH (p>0.05)1 2 B (G ) DRSS R PR R RV AR T S - PISE R

RS RIS RS 10911 AR F AT Davisonfifl il B S ARSI Vs i~
B RN R Ve IR T SRS R T R AR AL
F %.rl E‘rqipj%ﬁhtji iGEqujq}EE‘r :E%Jﬁi—@ ,12) Eﬁ-:tﬁj ?Ié[u(ls)gﬁzﬂﬁﬁlé LVUKA J\Q—jl f}_}jflﬂw
SRS ST RS ARl 2 A & Ay TG E AT I

* T EVERGHIAE AR VUKA 3 P00 SNV 1 B =
Table 1. Organ weight changes of rats treated with VUKA extracts at different concentrations by gastric
gavage consecutively for 7 days

Dose Heart ' Liver Kidney Spleen Testis Epididymis
(gkg) (%) (%) (%) (%) (%) (%)
Control 0.37+0.04 2.65+0.17 0.73+0.05 0.20+0.05 0.47+0.03 0.04+0.005
100 0.35+0.02 2.77+0.10 0.70+0.03 0.21+0.07 0.48+0.04 0.05+0.003
500 0.35+0.02 2.65+0.03 0.67+0.06 0.18+0.01 0.49+0.05 0.04+0.002

1,000 0.33+0.02 2.51+0.02 0.66+0.05 0.17+0.02 0.48+0.05 0.04+0.003

! Organ weight (%) = [Organ weight (g) / final body weight (g)]x100.
? Data were expressed as the mean+SD (n=>5).
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Fig. 1. Daily body weight changes of rats treated with VUKA extracts at different concentrations by
gastric gavage consecutively for 7 days. No significant change was found in all rats.
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Fig. 2. Histopathological changes of (a) cauda epididymis amd (b) testis of rats treated with VUKA
extracts at different concentrations by gastric gavage consecutively for 7 days. No spermatic
necrosis was found in all rats (H&E stain, 400x).
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Table 2 Serum biochemical changes in liver function in rats treated with VUKA extracts at different
concentrations by gastric gavage consecutively for 7 days

Dose AST' ALT GGT ALP LDH Cholesterol Triglyceride
(mg/kg) un un un un un (mg/dl) (mg/dl)
Control  181.4+54.1°  31.9+6.7 1.0+0.0 188.2432.2 2671.2+826.0 57.6+9.3 51.8+12.3

100 150.9+£39.7  24.8+4.8 0.8+0.5 153.4+12.2 2188.84922.6 62.8+10.3  43.8+15.4
500 147.7+£32.5  21.8+1.8* 1.0+£0.7 171.8£33.2 2219.84612.9 57.44£8.0 42.048.8
1,000  122.7424.0* 25.146.5 1.2+0.8 174.0+46.7 1606.84476.0 64.0+15.8  37.0+10.0

" AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; GGT: y-glutamyltranspeptidase; ALP: Alkaline
phosphatase; LDH: Lactate dehydrogenase.

> Data were expressed as the meantSD (n=>5).

* Significant difference between the control and treated groups at p<0.05.
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Table 3 Serum biochemical changes in proteinsin rats treated with VUKA extracts at different
concentrations by gastric gavage consecutively for 7 days

Dose TP Albumin A/G
(mg/kg) (g/dl) (g/dl) (ratio)
Control 5.18+0.42° 4.08+0.32 3.72+0.22

100 4.86+0.48 3.82+0.30 3.76+0.64

500 5.34+0.48 4.00+0.38 3.01+0.37*

1,000 5.36+0.28 3.97+0.29 2.90+0.37*

"'TP: Total protein; A/G ratio: Albumin/Globulin ratio.
? Data were expressed as the mean=SD (n=5).
* Significant difference between the control and treated groups at p<0.05.
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Table 4. Serum biochemical changes in renal function in rats treated with VUKA extracts at different
concentrations by gastric gavage consecutively for 7 days

Dose BUN' Creatinine Uric acid
(mg/kg) (mg/dl) (mg/dl) (mg/dl)
Control 12.88+1.62° 0.46+0.05 1.98+0.95

100 12.66+0.92 0.36+0.05* 0.21+£0.07

500 14.86+2.13 0.38+0.04* 0.18+0.01

1,000 16.60+2.48* 0.48+0.08 0.17+0.02

"BUN: Blood urea nitrogen.
? Data were expressed as the mean=SD (n=5).
* Significant difference between the control and treated groups at p<0.05.
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Table 5. Serum biochemical changes in electrlyte function in rats treated with VUKA extracts at different
concentrations by gastric gavage consecutively for 7 days

Dose Na* K" Cr Ca**
(mg/kg) (mM) (mM) (mM) (mg/dl)
Control 164.20+22.88" 5.78+0.85 119.80+16.53 9.08+0.70

100 168.25+10.90 6.10£1.17 135.80+22.60 8.46+0.53
500 164.33+17.39 6.25+0.80 135.6018.41 8.20+0.64
1,000 171.75+15.67 6.08+1.41 137.80+25.29 8.64+0.72

"Data were expressed as the mean+SD (n=5).

= HABRAEINES S

()ﬁ%ﬁﬁVn%
A R B T3 ATRA QN DRk TR R R RS RROEL G AP RO ST ST

(P<0.05).V 3871 » ELRLIF F0 2 0 ) = ALY € BT 1 25 B (p>0.05) « T MEAAIRE > |
F}?WW”@%«% @“w*%ﬁwlﬁg%zswmmwiﬁﬁmW@W%%
HErR! GEoa~6x 107 ) [ R e T T L <~i*%¢¢wwmpw, %ﬁéﬁJﬁl%*Wﬁm—
dqmé%““ﬁﬂ”“”V%%ﬂ@P$w% HIESERA0-4T% » IR %@%Pf Tl
I AP R %@FﬁW?Jpaﬁﬁé@q%m ¢*%%W}%w’ A Y
g ER ALY g%*%wﬁ%ﬁﬁ$iﬁyﬁwﬁﬁﬁa R R R
HjFIER10% + 2 SRR i F1 i ) K g 91 %fﬁm@BwEﬂwy
)2 B B £ L LA

FoA o T TESATRER & VUKA 3 P S EUREHT B

Table 6. Quality of spermatozoa in rats treated with VUKA extracts at different concentrations by gastric

._—

gavage consecutively for 7 days

Dose Concentration Abnormality Motility
(mg/ke) of spermatozoa of spermatozoa of spermatozoa
(x10°) (%) (%)
Control 41457 10.8+1.3 42.6+8.7
100 655+219* 8.2+1.9 40.3+6.2
500 634+128* 9.242.1 38.5+5.8
1,000 615+78* 9.4+1.8 46.7£7.5

! Data were expressed as the mean=SD (n=5).
* Significant difference between the control and treated groups at p<0.05.
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Fig. 3. The compare of normal sperm and abnormal sperm (arrow) from rats treated with VUKA extracts
at different concentrations by gastric gavage consecutively for 7 days. Spontaneous abnormal
sperms showed rounding on the head (400x).
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Table 7. Hormone changes in testis and serum in rats treated with VUKA extracts at different
concentrations by gastric gavage consecutively for 7 days

Dose Testosterone (pg/ml) Estrodial (pg/ml) Progesterone (pg/ml)
(mg/kg) Testis Serum Testis Serum Testis Serum
Control 391.6+11.8"  401.7+40.1 ND* ND ND 339.2+147.2

100 376.0£10.2 356.3+17.4 ND ND ND 193.5+£87.3*

500 363.1+5.2 360.4+£24.9 ND ND ND 138.2+65.4*

1,000 336.6+£8.9 329.4+44.5 ND ND ND 89.6+£54.1*

! Data were expressed as the mean+SD (n=>5).
2ND: None detected.
* Significant difference between the control and treated groups at p<0.05.
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Physiological Safety and Reproductive Evaluations
on A Seven-day Consecutive Feeding of Mondia
whitei L. (VUKA) Water Extract to Male Rats*

Xhao-Kai Kuo®, Jiunn-Wang Liao’, Long-Zen Chang” and Yung-Wu Chen’

ABSTRACT

The objective of this study was to evaluate physiological safety and reproductive
function for a 7-day consecutive feeding of VUKA freez-dried water extract in Sprague
Dawely (SD) male rats. The VUKA extract was administrated daily by gavage to each
group at different doses of 0, 100, 500 and 1000 mg/kg BW for 7 days. Body and organ
weights of different treatments had no significant difference (p>0.05) from control. Serum
biochemical changes in liver such as aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) levels in treated rats showed significant decreases (p<0.05) as
compared with of the control. Besides, albumin/globulin ratio (A/G ratio), blood urea
nitrogen (BUN) and creatinine were comparable to those of control. But, the levels of
y-glutamyltranspeptidase (GGT), alkaline phosphatase (ALP), lactate dehydrogenase
(LDH), cholesterol, triglyceride, total protein (TP), albumin, uric acid, sodium, potassium,
chloride and calcium in serum had no significant differences (p>0.05) with those of the
control. There were no significant lesions of testis and epididymis founded at gross and
histopathological observation in the treated rats. For reproductive function versus control,
concentrations of spermatozoa in all treatments showed significant increases (p<0.05),
while progesterone in serum in all treatments had significant decrease (p<0.05). The
results showed that feeding of VUKA freeze-dried water extract in male rats for 7 days
had no toxic effects and did not affect the reproductive function of male rats. Further
study will be carried out to find the phenomenon of lower progesterone value in

treatment.

Key words: Mondia whitei (VUKA), 7-day consecutive feeding, rats, sperm,
hormone
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