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IS DWW ORERB A TR LU,

3. HEEtF R

BEHBFORE, MRFIRE, MBEEEZHREB LI UREEREOEREIL—
TE BB & D EBEEZTY, ARKES R THARREBIODVWTHE, &5
KRB E OB %, Dunnett DMUEZ AW THABEIC TERKES UBLT1 %

TR L =0

wmOR
1. — Rtk RE
EERHARI A, 5. 0% % EHOMEEIC BOHTKERABDEGRPBEEI NMEES
DPREBERD SNRDP D), ,

2.KEBLBEHE

HEIIMER S O EBRIPEZE U T BEE EHRYERSH L OBICHRETENICE
BREZERODOSNDP oD, HETIE 70 HLEE, E B MG PR D 5k, (Fig
1, Table 1) F/=, BEREIE BN THNBH L HBRYERSHE OBICHS hinzz
FERD SN o/=(Table 1) Zw b 1IRH =D OHEEBRYE | HEHEREB LWV
EBRHRFOS v M 1 IEH = b OREREZZNZN 0.2% O T 108 ng/kg/H,
3,680 mg/> v b, MET 118 mg/kg/H, 2,508 mg/> w b+, 1.0%EEDOHET 539 ng/kg/
H, 17,583 mg/> w b, T 627mg/kg/H, 12,448mg/> v b, 5. 0%EDHT 2,694
ng/keg/H, 86,847 mg/> v b, MET 3,227 mg/kg/H, 64,603 mg/> v + L HERME
5 HEICH6 U TEM L 7= (Table 1),

3. MYKE R
HCBNTHORHETAEI/REVEBIUAY M Uy MEOBRERBDB LY
AR OB ER DR S N e fld, MIRE & WRIEER S8 L ORI S izl
SN0 (Table 2)o iz, HICBNWTS 5.0%FHOHIMIKE S THEERD
ARBEDDRD SNBSS PRrEFRO 52D >7% (Table 3),

4. MEE LZHRRE

DS 0%HETII VLS4 R, BEINVECBIWER) D oBEBELREBYD,
7=, lLLORHTIRREZRDERREMPRD Sk, B L HRYERSE L
DS D REFRD SN o= (Table 4), T 1.0%FHETCIrO—IVDOER
IRIEIMDERSD SN LA, S pRBIGIIEBRYERSHIIBVW TR SNRP o=
(Table 5),



b.EREER

MM DSBS ERZAE USRS L ENEE TR, MR EHBRYERGHL
DRI BWTHEENICERREZZRO S o= (Table 6, 7)5, HNEETE
HED 5. 0%EETHIP L OB EIC BV THEIHERICERRENDPERD 5 iz(Table 6).

6. AR A R

Rl v & POIREIRE C I & DR 2L BB SR 2 72 DT, MIREEL 5.0% 8
SWTIBBE R 2 EME L DY, TEEE BT S P RELRED SRR o, X
B, TP VERULBBCBNT OAEBRYE 5.0%H L b CHEENRREEIRD 5
nd o ko

% B

WVF VBEESRYO RSN ZIMMT 5 EMT, 0, 0.2, 1.0 BEU5.0%)VF B
s %2 90 QRENREIRS UERER, MO 5. 0% TIVTF VEBRSEMICL 3 L F
Z O5NAEKE, MEKRCMEEZEIC T IEEPRD LNz,

KRETIL, ML & ICNBERIC AR E R SR CREZNICERRETFZD S
N -okd, HED SBEIZHBWT 70 HUREER EMIHEIPRD 5z, 7TV
vF L EIY MIBEERS LRV AMERD SHETEAZN, 2T %R
AR 2B S L TW5, 20 1 EETRMHEE 69, $= 1BBETEEOAT
EEREEEIMMEIDED ONE LREZIN TS, 51, 1HBITIE 4 %ERMET
BB RS U, MY ICEERIMEIPRDoNELEEINTVWSS, £, BE
MEBA Y7 T)VY MY VS Y M 13 BRBEERS Uk RERSEESRICBNT
2.5% L SR TCHRBEMINFIPEERINELREZINTVEY,, KERICBWT#ET
SR X I - R R R ERMIM&NE, 7 Ve F U OBRNUE SV 7))Ly M) DR
SEIR GG FRICHBMEIC L 2 ERTRRT BRI N,

MW EEE T, SUBOMTAET/ O VEBLIUAT M7 ) v MEDIREE
I S B BICEEZ TR U 2 5 ORI FRIBRE DR 2 SR L
EFHEDEEZ ENE. BELEAVZ7T)VY M) UE 13 BRERS UERERS
BHRBRICBVWTHEMD 0.625~2.5% FRG5H TRRIMKOEE REEIGERI N
PWEXINTVWBY, KARRICBVWTHTEEINENEIDEVEBLUAT MY
D w MEOZEIE, HBRMEHRSIC X 3RMIRICT T I2RERZRETIHDLEEZS
Ni=o D SYUBETHEHEINEZBIROBDICOWTIE, FOMmoH mEkESEE I8
ERREABEDLENTVWRWI RS, BROELEEZ SNE,

ML ERE T, O SYBET M) )54 ROBRRBOPRED Sz
B, FAETAHONEBRERKEBMMGEI L EETIELTHAIARMEIEZ 5N,



F7, MO SUEHTER) D OERBRBDVPRD SNED, VT Lig EMMOTEE
WCHS P REBCERDONT, BRAIBLEELISNE. 5, AHETREYILE
COBEBRBODPEDSNED, BHEREMTH D, FREZEZRTHOEEER
INTVRNZ LB HBREZRBDEEL SN, BB, HORRERTHRRIEM
BRDHONED, SRBICHSPRECEFIRDSNT, AZHEBEIRD LN

Ly, WEBRYBERSICERTARELETEIONRDP O, T I%FEIIHBNT
7 O—)VOEBERENDIRD 5NN, SRFHICHLPRELTZFDSNT, HEM
B RWC RS, BRARODEEZ SN,

THREE T, MO SBHEDIB L UBEOHENERIZ BN TOANREIC AR
J?W'ﬁamﬁm#;®QMtobﬁb,@ﬁ?%ﬁﬁk%mf%%i@ﬁ%a%‘
SR ELIERD SNTES T, MO SR THRESEMNMFEZR LI EITX

%2&%&%@t%x6n WERMBEOREZE L FHEIN Rl o k.
EEAMFRREICBNT, MBEBIUI%EH L DICHLS P REMEFED 5Nz
Pote 5% T TN F L R2EBELEREFPAMRERICBOTHETEMEBEIEELE
M, 6 HBNWE 15 ¥y HEICER L EBFRORETCEBHEEZSOTHS PRI
ZHoNBPoELREZINTVEY,, AHRICBV T HHEBRMERS I X 25HEME
BN LEBREZEOVTNOREIRICOALNRP 2z,

MEDFER L, VFUBRSBRYIGINERZ S v MC 90 HRERRERS LB
HERICBNWT, D SRHETEREDENWH], ~EJDEVEBLUTANT I Y w b
BEOETENNY 7 )54 ROEIHPERD S, BN TIIERERSICER
LS RBgENIZRd ook s, HEEERMT 1.0%5 (539
ng/kg/H), MET5.0%8 (3,227 mg/ke/H) LHEINE,
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Table 2 Hematological changes in male rats fed diet containing enzymatically decomposed rutin

for 90 days

Dose level (%) 0 02 1.0 5.0
No. of animals 10 10 10 10
RBC 10"/L 897 = 48 886 + 32 889 + 62 857 = 39
Hb g/dL 155 + 08 15.1 = 04 154 £ 09 14.6 + 0.6
Ht % 450 £ 2.1 437 + 1.3 444 + 2.5 425 £ 1.9
MCV L 502 + 1.0 493 =+ 1.1 50.0 + 1.0 496 + 1.3
MCH pg 172 + 04 17.1 + 0.5 173 + 0.3 170 + 04
MCHC g/dL. 343 + 03 347 + 04 346 = 0.6 343 + 04
Plt 10°/L 948 =+ 11.1 92.1 = 9.6 98.2 + 114 922 + 7.7
Ebl count/200 WBC 0.0 £ 0.0 0.0 £ 0.0 02 + 0.6 02 + 04
WBC 1"13/L 474 £ 99 431 + 83 46.8 + 11.7 45.1 + 84
Differential cell count (%)

Band 01 £ 02 0.0 =00 0.0 = 0.0 0.0 = 0.0

Seg 177 £ 7.2 18.1 + 7.0 165 + 5.8 20.6 = 4.1

Eosino 1.7 =+ 13 1.9 £ 0.8 1.7 = 0.9 1.0 £ 0.7

Baso 00 = 0.0 00 £ 00 0.0 £ 0.0 0.0 £ 0.0

Lympho 79.9 = 7.3 797 = 7.8 81.7 + 64 782 + 4.6

Mono 07 = 0.7 03 £ 04 02 £ 02 03 + 04

Each value represents the mean+S.D..

*: Significantly different from the control at p<0.05.

Table 3 Hematological changes in female rats fed diet containing enzymatically decomposed rutin

for 90 days

Dose level (%) 0 0.2 1.0 5.0
No. of animals 10 10 10 10
RBC 10"°L 804 + 54 786 = 42 784 + 37 781.3 + 46
Hb g/dL 14.6 + 0.7 143 + 0.6 144 + 0.6 145 + 0.6
Ht % 419 £ 25 412 + 1.9 412 + 1.6 417 + 2.0
MCV fL 522 = 0.9 524 + 14 526 = 1.5 534 + 1.1
MCH pg 182 £ 05 183 = 0.6 184 = 0.6 185 + 0.6
MCHC g/dL 34.8 + 0.8 348 + 0.4 350 = 0.4 347 + 0.6
Plt 10°/L 90.6 + 6.6 972 + 7.0 97.6 + 7.6 95.7 + 9.8
Ebl count/200 WBC 0.6 + 0.7 0.6 = 0.7 0.8 + 1.1 0.1 + 0.3
WBC 10°L 269 + 4.6 27 + 5.9 290 = 7.3 325 + 7.7
Differential cell count (%)

Band 0.1 0.2 0.1 = 02 0.0 = 0.0 01 + 02

Seg 154 + 52 15.6 = 5.1 149 + 35 155 + 5.7

Eosino 20 £ 1.2 1.4 + 0.7 14 = 0.9 14 £+ 12

Baso 0.0 = 0.0 0.0 = 0.0 0.0 + 0.0 0.0 + 0.0

Lympho 817 + 5.3 825 + 5.0 83.0 + 3.7 827 = 5.6

Mono 09 + 0.6 05 + 02 0.8 + 05 04 + 02"

Each value represents the meanxS.D..
*: Significantly different from the control at p<0.05.



Table 4 Serum biochemistry in male rats fed diet containing enzymatically decomposed rutin

for 90 days

Dose level (%) 0 0.2 1.0 5.0

No. of animals 10 10 10 10

TP g/dL 6.4 = 0.1 63 = 0.2 63 + 0.2 63 + 0.1
Alb g/dL 45 + 02 44 = 02 45 + 02 45 £ 02
A/G 25 + 04 24 + 02 25 + 03 25 + 03
T-Cho  mg/dL 60.2 + 14.7 64.4 = 147 69.6 + 16.1 617 + 8.8
TG mg/dL 1282 + 25.7 1023 + 26.0 1132 = 362 884 + 239"
T-BIL mg/dL 0.15 = 0.05 0.12 = 0.04 0.11 * 0.03 0.10 + 0.00"
Y-GTP IU/L <2 <2 <2 <2
AIT IU/L 349 = 7.1 321 53 341 : 6.9 350 + 5.8
AsT IU/L 83.5 + 12.0 80.2 + 10.6 74.9 z 10.3 817 = 21.5
ALP IU/L 185.0 + 242 167.7 + 21.6 179.1 + 37.9 2025 + 31.7
BUN mg/dL 172 + 12 16.6 + 1.8 197 + 2.7 16.6 = 1.1
Cre mg/dL 028 + 0.04 028 = 0.04 028 : 0.04 028 + 0.04
Ca mg/dL 102 + 02 10.0 = 0.3 102 + 02 102 = 0.2
IP mg/dL 58 = 0.6 55 x 04 55 = 0.6 50 = 047
Na mEQ/L 146.7 = 3.0 1455 + 3.5 1461 = 2.1 1477 + 22
K mEQ/L 47 + 03 46 £ 02 45 + 03 46 + 04
Cl mEQ/L 109.2 = 2.9 108.6 + 32 109.3 = 1.7 110.1 + 1.3

Each value represents the mean+S.D.
*, **: Significantly different from the control at p<0.05 and p<0.01, respectively

Table 5 Serum biochemistry in female rats fed diet containing enzymatically decomposed rutin

for 90 days

Dose level (%) 0 0.2 1.0 5.0

No. of animals 10 10 10 10

TP g/dL 7.0 + 03 6.7 = 0.3 7.0 = 04 6.7 + 04
Alb g/dL 54 + 04 52 + 02 54 + 03 54 + 04
A/G 35 + 05 35 £ 07 34 + 0.6 40 = 05
T-Cho mg/dL 57.0 = 204 60.6 = 17.6 577 £ 122 585 = 171
TG mg/dL 315 £ 152 319 = 213 323 + 282 280 = 21.2
T-BIL mg/dL 0.16 + 0.05 0.11 = 0.03 0.14 + 0.05 0.12 = 0.06
Y-GTP 1IU/L <2 <2 <2 <2

AlT IU/L 258 £ 3.6 22,6 + 2.5 252 £ 50 269 + 75
AsT TIU/L 724 £ 9.6 733 + 98 742 £ 15.3 813 = 227
ALP IU/L 742 + 17.5 733 = 19.1 64.5 + 17.0 699 + 213
BUN mg/dL 161 = 2.1 15.1 + 1.6 171 + 2.8 158 + 1.7
Cre mg/dL 0.31 + 0.03 0.30 = 0.00 0.31 + 0.03 0.30 = 0.00
Ca mg/dL 103 + 04 101 + 0.2 10.1 £ 0.3 101 + 0.3
1P mg/dL 57 + 0.6 53 + 04 52 = 0.6 52 £ 06
Na mEQ/L 1458 = 1.5 1460 + 2.1 1482 + 23 14577 = 3.6
K mEQ/L 42 + 03 44 £ 0.2 44 + 03 42 + 0.2
Ci mEQ/L 108.6 + 1.7 1102 + 2.2 1115 = 1.8 108.8 = 3.1

Each value represents the mean*S.D.
*: Significantly different from the control at p<0.05.



Table 6 Organ weight of male rats fed diet containing enzymatically decomposed rutin

for 90 days
Dose level (%) 0 0.2 1.0 5.0
No. of animals 10 10 10 10
Body weight (g) 444.0 = 40.3 4459 + 375 4384 £ 356 4221 + 435
Absolute
Brain (g) 208 + 0.13 2.05 + 0.08 2.08 = 0.08 2.03 = 0.09
Heart (g) 1.08 + 0.07 1.09 = 0.09 1.13 = 0.11 1.05 + 0.09
Lungs (g) 1.31 + 0.15 1.31 = 0.16 1.34 + 0.11 1.36 + 0.16
Liver (g) 10.76 + 0.91 10.37 + 1.40 11.10 = 1.26 10.52 + 1.22
Kidneys (g) 245 = 0.26 244 £ 0.23 246 + 0.28 250 = 0.24
Spleen (g) 0.70 + 0.10 0.71 = 0.15 0.73 = 0.09 0.74 = 0.13
Adrenals (mg) 583 £ 6.5 58.1 + 102 65.1 + 10.6 59.8 + 10.0
. Testes (g) 352 + 022 350 £ 030 . 3.65 =028 3.75 £ 0.24
Relative (/100g B.W.)
Brain (g%) 047 =+ 0.02 046 = 0.04 0.48 + 0.04 048 + 0.05
Heart (g%) 0.24 = 0.02 0.24 = 0.01 026 + 0.02 0.25 + 0.01
Lungs (g%) 0.30 = 0.03 0.29 + 0.02 0.31 = 0.02 032 + 0.02
Liver (g%) 2.43 + 0.10 232 + 0.19 253 +0.23 249 + 0.12
Kidneys (g%)  0.55 = 0.04 0.55 + 0.03 0.56 + 0.05 0.59 = 0.04
Spleen (g%) 0.16 = 0.02 0.16 = 0.03 0.17 = 0.02 0.17 £ 0.02
Adrenals (mg% 132 £ 1.8 131 £ 23 149 + 22 142 + 23
Testes (g%) 0.80 = 0.08 0.79 = 0.07 0.83 + 0.05 0.90 + 0.09°

Each value represents the mean+S.D.
* : Significantly different from the control group at p<0.05.

Table 7 Organ weight of female rats fed diet containing enzymatically decomposed rutin

for 90-days

Dose level (%) 0 0.2 1.0 5.0

No. of animals 10 10 10 10

Body weight (g) 2435 + 180 2572 = 22.9 243.0 = 129 2428 + 170

Absolute

Brain (g) 1.94 + 0.07 1.93 = 0.05 1.94 £ 0.06 1.91 = 0.08
Heart (g) 0.73 = 0.05 0.75 = 0.04 0.74 + 0.08 0.77 = 0.09
Lungs (g) 0.97 + 0.10 0.98 = 0.07 0.97 = 0.07 0.98 = 0.05
Liver (g) 5.68 = 0.62 6.02 = 0.56 582 =+ 0.54 6.08 + 0.56
Kidneys (g) 1.52 + 0.14 1.63 £ 0.12 1.55 = 0.12 1.58 + 0.10
Spleen (g) 0.53 = 0.07 0.51 = 0.06 0.51 + 0.05 0.52 = 0.07
Adrenals (mg) 82.7 + 104 80.5 = 8.7 813 + 11.8 80.8 £ 9.5

Relative (/100g B.W.)
Brain (g%) 0.80 = 0.05 0.75 + 0.06 0.80 + 0.05 0.79 £ 0.05
Heart (g%) 0.30 = 0.03 0.30 = 0.04 0.30 + 0.03 0.32 = 0.04
Lungs (g%) 0.40 = 0.04 0.38 = 0.03 0.40 = 0.03 0.40 = 0.04
Liver (g%) 233 £ 017 234 =+ 0.13 240 = 0.16 251 £ 0.18
Kidneys (g%)  0.63 = 0.04 0.63 = 0.03 0.64 = 0.04 0.65 = 0.02
Spleen (g%) 0.22 + 0.03 0.20 + 0.03 0.21 + 0.02 0.21 = 0.02
Adrenals (mg% 34.1 + 5.0 : 314 = 37 334 + 43 334 + 43

Each value represents the mean+S.D. (a: 9 animals).
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