BRABHEGHHBANRERRLEBARDZHER L LA

ER PR X §::

TERRR¥ZREREXEDED 8w

#HE

AXETENBHETEZHMESR OHENCREANBERRZ RS BB
B % 2 K6 3% 4% 2 Black Kaliss(C57BLKS/)) /s &, ° v 3% streptozotcin (STZ) $2
nicotinamide % > ki & E R HEAWNIDDM) X 8 &L STZ %8 2 ps & 51k 43
R (IDDM)s% & (musk shrew mouse) § = #&# ff MAE R Z S &, - B e
ZALE Z A G 2 SAMPS Rl X2 4M - MERER  F— 4240
B o R 4R S0EA B3R 4 1 AT i (partial hepatectomy)Ff # ik 3% % AT 7% 2 Wistar #4745
A jﬁ;ﬁﬂ%é‘ﬁﬁ*ﬁ:%&@%%‘%%zﬁﬁé&%@-ﬂ% - R ZNB HEA
RSB RABNEDARZHFR EREIUTHEERR SR R4 %Y
Mg EE -

&=

#AEE MR & (functional food) $1% 4% 4 (traditional medicine) = B »
CHARARNBEFRENZAMARAEAE -BHER N THLUYBHEAS
FRERE W FRANSELBR TS MBA  REFHAE - Bobis 2
BRANTANF_R  HHRERSZHE  #E T RERSE”  LETREX
LA REMRDOMERETE > BERFAH - BHERR DR FHEDYM
B FSRAELGIA - Bpast(effect) B %2 & M(safety) 3746 - — &M T * 2K
REALENFIFZEIEZEFT  UBHHTRIEREEZNE - BYRR LB
MERETEHMTRE 4 TH#AT AR R R - AMEAR RS A S 2IEE G
ey RE]  RHHESRKRARE TR KXER - HEZCNLHSRERDA
MARALEMNFERE - RREARE  EMHEIATE R EHHEEIED - &
RS EMELEIN > TR RAT - dosb > RAEYHBERERRTE — &3]
-?‘— o

AXERBMEER LR EAENZ LR T LM IE S MEXYE
¥BoRMATREMBERIIRBAEGHME XM —FRH9NL RERAIGS
EXEHEFBRER -
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LR 2 S XS T ¥

BATRARSMBAART 25 ARSERUEH GRS EBERE=

AIARE > 2001 « RTRE R AT 7 848 5 48 X AL A 8 R A 2 B A4 R 2 45

1% e _

1. 1% A %M &) & Black Kaliss : C57 BL/KS %4 % C57 Kaliss « #b/)s & 2
# Diabetes (Lepr™) & Obse ARk & (Lep™) - 48 e i 38 % & (inbred) ¥ & M 4% -
WwHDBEAEEHRAFN S 0B - K 0k 0Bk E 5 (280~350 mg/dL
vs.115+ 5 mg/dL #884) » 2R E @AM BER S A - JER B FREDY
(NIDDM)® 5 @ et XX AR E#R Ar BB aE Sl A ELL
BIE#H 30%L A - ‘

2. ILEMFEERARSMBEX > T 5 AHEF X -

1) f74 &%z streptozotcin (STZ):¥ 44 v L nicotinamide 3% ¥ # X, > @&
FRHFRAYE - ABERLETFFEX  F 2 HaNETAHE
BEAEZNLERERLBALE aBUAARSEF EZ(B% » 2001 & Masiello
2 %47 dAKH Table | L &R THEHWM K 2 & Rk E -

Table 1. Body weight and basal glucose in no fasting Sprague-Dawley rats after
administration of STZ and nicotinamide

Observed item Control STZ STZ + 2.3 mg/kg
nicotinamide

Body weight (g) 28513 2674 28045

Plasma glucose (mg/dl) 12546 328x16 18545*

STZ: streptozotcin.

Data are mean+SD of 10 observations
*P<0.05 vs. control value

2) A strptozotocin (STZ)3 ¥ 4% & (musk shrew)Z $h# X, - LB — B F 75
mg/kg BW » 2L STZ # A BUREE 5 (ip) F &, » JE 4% JE 2 B (non fasted) =
SR8 10 X4 THE X8 FE 5 08 & (0EEE>300mg/dL) & 4 1&
RERR & A (REBa ) 30%) - s A A d Ohno $(1998) =t -
M AZERA  LHBMRYGERBFCBREZSN > Bidas
BABZEES ) AFEEFAME S8 284 MTEHE 100%
(Figure 1) - b #p B K F 847 IDDM R R SBABERZHAR > A T%
FEFHAZILHHZHEK T -
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Figure 1. Incidence of diabetes musk shrew following a single injection of

various doses of STZ at 10 days after administration. e male; o: female

EE X LZHEFEHHHK

BATTAZEC NS XA RAMIFEL L LA MELE LI LRIERENEL i
AFILELPCE2000) - 5% ' RAANRRASTEAEAEAZHAB ¢ o it
SEMLXAPHEELHEE - Bt A THRAIA B A& Iciro, Ingram #» Takeda % ¢
Fii 8- J& 2. SAM (senescence-accelerated mouse ) i 31 3¢ 4 2 1L A 2 B M 5 48
X o £ SAM A7z &Pl SAMPS R B45 & 0 R B R & 69558845 18 R Ao
% & 2 PGS(PAS- positive granular structure)(Table 2 #o Figure 2)» £ + B2 &2
&£ 13542 Bp % K% % 74 45 4% 1R 1b(spongioform degeneration) » & 2 1 4 5-8 18 A
SAMP8 z B> HBEMKA B A R#BMEEHRHE - WA 111817 &85 heF
MR EORBT AN ETHAZHAICE - BLERHEE LA K HE
R RBAEY  TREFGHKRZOHE 55 RAMEPLZHER  ERRR
#(Amyloid)z 5tk » BB AT AR M A+ o F % ZHATRZIER B
Table 2. Pathological changes in SAM-P/8 mice

Atrophy of the piriform cortex

Reduction of dentritic spine of hipocampal pyramidal neurons
Lipopigmentation and spongioform degeneration in brain stem
Thalamic neuronal inclusion

Astrocytosis and axonal dystrophy

SAN Aol

PAS-positive granular structures in hippocampus

From: Takeda et al., 1991.
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Figure 2. Morphological changes and hstopathological findings in the SAM-P8 mice.
A. Loss hair; B. Spongy degeneration in the brain stem; C: Lipofusion deposition in

the neurons; D: Amyloidosis in the hepatic sinusoid.

Pl E G A BUR M Z B A X,

RAMEBRBAHNREERSRESBEM LS 75 L4 EH0ALKERR
Eosa P AEAERZN Bl ENFEGH 0 PG - £AAEE R
MRZME - MAXSMZFEFA LHI SN - 2B FM4 - RELRAHEN
Z M EmR R - R B A REMRMAT BB AMAERTSTA4
TER - BHUBEATABEPA ARGz A%  BTEBE0BEZENT - an
etk EERB RN BREERA  HL4RBAGYATE LIRIG RIF48
Mt - Bk B TRERKARTRS: - EREHNTSR > TLERET-_Fu5
Bl B0~ B - Bob» HE SR EKEMZ B ERBAZELS - ATHRTLA]
9894 & B 5] AR ik 3 ¥ AT /% & (rapid bioassay for hepatocarcinogesis )*"* > #|
Fi AT 28 67 v I 47 (partial hepatectomy) & 2-AAF(2-acetylaminofluorene) 4t 42 #3 i
(8-12:8)7T 3% $ Wistar rat 2 4 R E| #2 & 2 AT % % R BEJE » o Table 3 - 4 & Figure
3.
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Table 3. Biochemical changes of GPT, GOT, and y-GT in rats treated with 2-AAF via

drinking water after 4, 6, 8, 10, and 12 weeks in a rapid bioassay of carcinogenesis

Chemical Week  Dose (mg/L) GPT GOT y-GT
2-AAF 4 0 6718 131+10 0.1+0.3
200 124+38* 2161+96* - 7.7£16.5%
6 0 82+14 137+10 3.2+2.9
200 115+38* 137£9.9 19.0£21.1*
8 0 76£15 127430 0.7+0.8
200 107£19* 149+33* 8.41+6.6*
10 0 99+21 147433 0.210.6
200 107+24 139423 15.249.8*
12 0 91412 152448 0.6+0.5
200 89+15 123+10 15.7+14.2%

Data are meantSD of 10 observations

*P<0.05 vs. control value at each experiment
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Figure 3. Rapid bioassay for chemical-induced hepatocarcinogenesis in rats. (A)
Partial hepatotectomy; (B) Hepatoma induced by 2-AAF in gross (B) and
histopathological examination (C) from a male rat; (D) GGT histochemistry showed

positive staining in the 2-AAF-induced hepatoma (a) and negative (b) in the control

group.
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Table 4. Histopathological evaluations of liver in rats treated with 2-AAF via drinking
water after 4, 6, 8, 10, and 12 weeks in a rapid bioassay of carcinogenesis

Week Animal Sex Bile duct hyperplasia Regeneration Fibrosis Hepatoma

Number + + nodule
4 3 M - 20 1 3 - -
4 F 3 - - 3 - -
6 4 M - - - 3 3 3
4 F - - - - - -
8 4 M - - - 4 4 4
4 F - - - - - -
10 5 M - - - 5 5 5
4 F - - - 1 1 1
12 4 M - - - 4 4 4
5 F - - - - - -

M: Male rats; F: Female rats; +: Mild; ++: Moderate; +++: Remarkable
! Affected number of treated rats

# Table3 ~4 & Fig.3 T4 3R AT Sf 47 0 F i 2 84 » & Glutamic oxaloacetic
transaminase  (GOT) - Glutamic pyurvic transaminase (GPT) A&
y-glutaminotrans-peptidase (y-GT) {47 8RB E 3w £ 10 B 12 44 36 & 4 985
/I & i (nodule) B AT A 7 (hepatoma) > BT b S B XA H 2 Rtk - AN AT SR
B EHBURICENREBEMAREIT SRRz RFATZ2E R
TARFZEHMEN - ERMERRBE MG TN RAERMBEAREE
TzERAE > ERFZ & A KR ABIE T8 46L o Bk o Sl X 4T
BMEMRDLREAEY 2 HAERTLMNITRE  ERETABA -

=3
HABREEREREABYHE LR AP LR THRYEE - Bk
WTHAEAMGHYE > DRSO E BN Z AT AL IR ZFELE 5
HEZ - BATEANAZAESESHEXZMHE L BRI HHE SRR KK
ATHEERLEFEHMHA > AT S EYREHETZENRD IR E
BEHMEN - ENEBEN BB RREAFEZ R E B AT 0 @47 -
HbfR % E SR ERETFF L BHE WAL HN IR EHAERT LT
5 ARBRE BB IEFEATREIRE  FRRENEABHMEZE
K BBrRbE LT RE BRAAESARK E2 HYBEIZ IR GHH
FRZBRER ARG ALBEL2ZRO N ARWBRBEWREIT it B
NZAREEF THRARREELE -
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Application of serial animal models for effect and safety evaluation of

functional food and traditional medicine
Shun-Cheng Wang and Jiunn-wang Liao

Taiwan Agricultural Chemicals and Toxic Substances Research Institute,

Council of Agriculture, Executive Yuan

Summary
This paper emphasizes on serial animal models for effect and safety evaluation
of functional food and traditional medicine. Among them, three models are for effect
evaluation of Diabetes Mellitus (DM). They are Black Kaliss (C57 BL/KS) mouse,
streptozotocin (STZ)-induced musk shrew mouse, and STZ and nicotinamide-induced
rat, respectively. C57 BL/KS mice are mutant strain derived from Diabetes (Lepr™)
and obese (Lrp°®). Musk shrew mouse caused hyperglycemia after a single dose STZ
administration. Other animal rats were administrated STZ plus nicotinamide .It was
developed a similar animal model to human Independent Insulin Diabetes Mellitus
(NIDDM). Senescence-accelerated mouse (SAM) model for the effect evaluation of
age-resistant of functional food and traditional medicine was established, too. Finally,
the model of hepatocarcinogensis in rat was also set up. The Wistar rats administrated
2-acetylaminofluorene (2-AAF) first, following partial hepatectomy treated. Such
Wistar rats revealed clear carcinogenic syndrome.
In conclusion, all information from these animal models may provide a
particularly advantageous tool for development and management of biotechnological
product by researcher and government.
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