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Subacute Toxicity of Neosugar G

Introduction

Neosugar is a mixture of fructooligo saccharides obtained
by B binding of 1 to 3 molecules of fructose to fructose
residue of surcrose at the position of 1-2 through enzymatic
reaction between fructose transferase produced by organisms
of Asperigillus and Aureobasidium genera. In nature fracto-
oligo saccharides are distributed widespreadly, chiefly in
higher plants. Neosugar G is a new sweetener consggiing of
about 50% of fructooligo saccharides, monosaccharide and
suéroge.
| The aim of the present study is to describe the results

of our subacute toxicity study on Neosugar G.

Materials and Methods

1. Test substance

The test substance used was a 75% agueous solution of
Neosugar G (Lot No. ACT-6) consisting of a mixture of 51%
of Neosugar {a product of Meiji Seika Kaisha, Ltd.), 38% of

monosaccharide and 1l% of sucrose.

2. Animals
Both sexes of JCI-SD rats (SPF), purchased from Japan

CLEAR at the age of 4 weeks, were used in groups of 30 rats
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Sugar composition of Neosugar G;

r composition of the NEOSUGAR G (Lot No. ACT-6) is,
11%, GF2; 21%, GF3; 24% and GF4; 6%.
ical results such as level of

Suga
G+¥; 38%, sucrose;
There are no other analyt

heavy metals etc. _

Concerning feed compoﬂition and feed preparation;

Neosugar G was added to the basal diet {Oriental Yeasi MF -
R) as is base. So the concentration of FOS in the feed of
Neosugar G group 1is calculated by the eguatiom, 1.875% b 4
75% X 51% for the Neosugar G 1.875% group.

Composition of the basal feed MF-R is,

moisture 7.6% crude protein 24.6
crude lipid 5.6 crude ash 6.3
crude fiber 3.1 soluble non-N
calorie 360kcal : substances 52.8
vitA 1810IU vitD3 80 IU vitE 10.4mg
vitK3 0.04mg vitB1l 2.04ng vitB2 . 1.21mg
vitB6 0.92nmg niacin 9.68mg pantotheaic a. 3.05mg
biotin 25.9%ug folic a. 0.15mg 4inositol 433mg
choline 0.23mg vitBl2 6.0 ug  vitC dmg

The test diets of Neosugar G groups were prepared without
correcting the balance of nutrients above. - For example,
10% neosugar G diet was made of 90g of MF-R and 10g of

Neosugar G.

I am sorry but there is no anaiytical records of FOS in

the diets.



each at the age of 5 to 6 weeks after 1 to 2 weeks of gquaran-

tine and acclimatization.

3. Feeding condition of animals

Animals were maintained in a feeding room controlled
of temperéture and relative hemidity at él to 25°C and 45 to
65%, respectively. As to the light and dark éycle, the
animal room was lighted using an artificial room lighting
from 7:00 to 19:00. Two each animals were housed in a
stainless cage of 24.5 cm in width, 34 cm in debth and 18 cm
in height. aAs the feed, commercially available powdered
feed (product of Oriental Yeast, MF-R) added with Neésugar G
in five different concentrations as described below was used.
The drinking water was tap.water added with chlorine and
adjusted of chlorine concentration at about 2 ppm. Animals
were fed with free access to thus prepared feed and drinking
water. Excreta of animals were removed once a day at about

the same hour of the day. Animals were identified by cage

No. and staining with picrinic acid.

4. Administration route, dose jevel and group of animals

since Neosugar is usually taken orally, it was admini-
stered for §l days by free access to a commercially avail-
able powdered feed added with Neosugar G in five different

concentrations of 1.875, 3.75, 7.5, 15 and 30%. The group
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of animals fed with the feed without addition of Neosugar G

was used as the control group.

5. Test items

Test items included general condition, body weight,
feed and water intakes, audiometry, hematological tests,
urinalysis, and pathological studies.

General condition of animals was observed once or twice
daily, and body weight and feed and water intakes were deter-
nined once a week. Audiometry was performed once before
start of administration and then once 2 month. Namely, in
all animals 5,000, 8,000 and 16,000 Hz of sound was loaded
to the auricle from a distance of about 30 cm using a Galton's
whistle and presence or absence of auricular reflex was
examined.

Urinalysis was performed once a month by pooling urine
of 10 animals as one test material (3 test materials for
each groﬁp). |

Hematological tests, serum biéchemical tests and patho-
logical studies were performed on day 36 and the following
day of the final feeding day. These tests were performed
in the last numbered 10 animals on day 36 and in all of the
remaining animals on the following day of the final feeding
day. Blood samples for general hematological tests were

collected from the inferior vena cava under anesthesia with



Item of measuresent Abbre- . Ualt Resatka-
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white blood coll WG % 10%/na® TECHN]ICON
red bloed csll RBC x10%/mm* Hemalog 8/90
fiemoglabin B9b g/dl
bematocrit Ect %
mean corpuscular voluwe ncv um?
Blood | masa corpuscular hemoglobin NCH PE
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basophilic leukocyte =~ Bas %
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monocyts Mona. .- Hown. %
glutanic pyruvic transaminase EPT 1]
glutanic oxsloacatic transaminase T 1
| jeueine aminopeptidase LAP 4]
cholinesterasa ChE . ApH .
alksline phosphatase ALP 1u BITACHI- 718
lactate dehydrogeaase LR 10 dutoratic
creatine phosphoklnasa cPK 10 Analyzer
blood ursa nltirogen RUX wg/d1
crsatinine Cre. ng/dl
Serue | total protein 1P . g/al-’
albumin 4lb, g/dl
calciun Ca - mg/dl
cholesterol Chol. ng/dl1
triglyceride 16 ag/dl-
gluccse Glu . | eg/dl
albumin/globalin ratio A/G .
{ glutotieone . ésH - widl -
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.. sodium Hs v.Na | wBa/l ‘ .
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urins | bilirubin . -, Bili,. :
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ossotic.prassure opP nOsu/kg | Advanced CRYO-
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ANALYTICAL METHODS,

1 GPT (Glutémic Pyruvid Tranceaminase)
method ; OV method

. Wroblewski,

reference ; Proc. Soc. Exp. Med.,
91, 96 (1956)

2 GOT (Glutamic Oxaloacetic Transaminase)

method ; UV method

reference ; Karmen,' J. Clinm.
34. 126 (1955}

Invest.,



TELEX : EMUES J33698
FAX : 03-3271-5617

416, KYORASHI 2 CHOME, CHUO-KU, TOKYO, 104 JAPAR.

‘3 LAP (Leucin Aminopeppidase)
L-leucyl p-diethyl aminoanilide method

method ;

principle ;
p-Diethyl aniline liberated from L-leucyl p-di-

ethyl aminoanilide by LAP in a test sample was
colored@ to blue with 1-Naphthol-2*sulfonic Acid as a
coupler and meta—-Sodium—-Perliodate as an oxidative

reagend. The color intensity indicates LAP activity.

.4 CHE (Choline Esterase)
delta-pE method

-

method

principle ;
Acetate liberated from acetyl~choline by CHE in a

e decreases pH'and color of phenol—red turns

sampl
Altenation of the color indicates CHE

pale.
activity of the sample.

5 ALP (Alkaline Phosphatase)
modified Kind-King method

method H
Japanese J. Cclin.

reference Watanabe et al,
15, 708 (1967)

Pathol.,

Dehydrogenase)

6 -LDH (Lactate
Wréblewski-La Due method

method 3

principle
pyrvic acid as a substrat
the action of LDE with oxidation of NADH to RAD.

rhe change of absorption at 340 nm of NAD indicates

LDH activity.

e reduces to lactic acid by

7 CPX (Creatine Phosphokinase)

method ; modified Oliver method
; Rosalki, J. Lab.and Clin. Med.,

reference ;
69, 686 (1967)
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8 BUN (Blood Urea Nitrogen)
method ; modified Urease-Indophenol method

principle ;
Uric acid in the sample liberates ammonium apd
bicarbonate by the action of nrease.
Ammonium changes to Indopbenol with Salicylic acid
and Sodium Chlorite by catalytic actien of Sodium
Nitroprusside. The color intensity of produced
indophenol indicates the amount of BUN.

9 CREA (Creatinine}
method ; Jaffé metheod
principle :
Creatinine with Picric acid produces a specific red
compound (Jaffé reaction). The color intensity
ipdicates the amount of creatinine.

10 TP (Total Protein)
metbod ; Biuret method
reference ; Cormall, J. Biol. Chem.,
177, 751 (1949)

11 ALB (Albumin)
method ; BCG method
reference ; Dumas et al., clin. Chim. Acta,
31, 87 (1971)

12 ca (calcium)
method ; OCPC method
reference ; Connerty et al., Am. J. Clin. Path.,

45, 290 (1966}

13 CHO (Cholesterol}
nethod ; enzyme method -
reference ; Allain, C. c. et ai., Clin. Chem.
20, 470 (1974) ’



Meyi
MEIJI SEIKA KAISHA, LTD.. . TELEPHONE - 059275 3441, 3442

416, KYOBASHI 2 CHOME, CHUO-KU, TOKYO, 104 JAPAN. FAX : 03-3271-5617

14 TG (TriacyllGlycerol)
method ; LPL-GK-GPO (lipoprotein lipase-—-glycero

kinase-glycerol 3 phosphate oxidase)
enzyme method
principle ;
Hzoz l1iberated from glycerol-3-phosphate, 4-amino
antipyrine and p~chlorpkencl makes guantitavely
oxidative-condensation compound. Intensity of the
color ﬁred) indicates. the amount of triacyl glycerol.

15 GLU {Glucose)
method ; GOD-POD (glucoseoxidase-peroxidase) metheod

r
referance ; Trinder, Ann. clin. Biochem.,

‘6, 24 (1979)

16 GSH (Glutathione)
method DTNB method

principla ;
SE group imn Glutatione reacts with DTNB(5,5'dithio-

bis(Z-nitrobenzoic acid)) quantitatively and colors

to yellow.

17 InP (Inorganic Phosphorus)
method ; direct Molybdic-blue method

principle ;
Ammonium molybdate catches inorganic phosphorus and

turns to phosphomolybdic acid. Sulfic acid:metyl-
aminophenol reduces the phosphomolybdic acid to
molybdic—-blue (blue pigment) .

18 PL (Phospholipid)
method ; enzymatic method

r

principle ;
Phospholipase D liberates choline from phospholipid

and Cholineoxidase lliberates Hzoz from the choline.
The amount of Hzo2 is determined by POD as described

ih GLU.
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nembutal. A portion of blood éamples collected was treated
with anticoagulant and subjécted to hematological tests.
The remainder was separated of serum to be subjected to serum
biochemical tests. Items of urinalysis, hematological tests
and serum biochemical tests are shown in the attached table.
Immediately after collection of blood samples, necropsy
was performed and visceral organs were removed for patho-
logical examination. The visceral organs resected were
weighed and fixed in neutral formalin. According to the
ordinary method, HE stained preparations were prepared and
examined histologically under an optical microscope. For
histologic preparations of the liver, kidney and spleen ob-
tained on day 92, electron microscopic studies were also
performed. For these electron microscopic studies 2 animals
with two lowest odd numbers of each group were used. A
portion of visceral organs to be studied were resected before
fixation with formalin, fixed with glutalaldehyde and prepared

into preparations for electron microscopic studies.

6. Statistical analysis

For each measurements the mean + SD values were calcu-
jated in each group and examined of presence or absence of
significant difference between the control group and the
group fed with Neosugar G. For anaiysis of significant

of difference t-test was used.



Results

1) Mortality

One male animal each died on day 35 and day 77 in Neo-
sugar G 30% group. For the animal which died on day 35,
the death was judged as accidental since it was found dead
caught beiween the féeder and the cage. On the other hand,
among females death occurred in 1 animal each in Neosugar G
1.875% group on day 63, in Neosugar G 7.5% group on day 77

and in Neosugar G 3% group on day 10.

2) General condition

In males, 1 case showed coarse coat and hair loss in the
facial area from day 65 to day 80.

In Neosugar G 1.875% group one case developed hair loss
under the right ear from day 50 through the end of the study
period. In another 1 case smudge of the right and left
palpebral was seen from days 21 to 28 and hair loss and
crust formation from day 57 through the end of the study
period. |

Neosugar G at 3.75% caused hair loss and crust formation
under the right ear from day 71 to déy 82 in 1 case and
swelling of the right ankle from day 55 to day 64 in 1 case.
Moreover, hematoma of the right auricle from day 84 and
hair loss and crust formation under the right ear from day 71

were observed through the end of the study period in 1 case



each.
At the dose level of 7.5% of Neosugar G, smudge of the

left palpebra was seen in 1 case from day 71 to day 74 and
coarse coat over the right shoulder to ventral side in 1

case from day 71 to day 83. One each case showed hair loss
of the baék area from day 84, hair loss and crust formation
under the left ear ffom day 84, and hair loss and crust for-
mation under the right ear from day 71, respectively. All

of these symptoms persisted until the end of the study period.
In 1 case smudge of the palpebra and the area around the mouth
and nose as well as dyspnea appeared on day 36. Since

it was predetermined that this animal was to be subjected to
hematological and pathological studies on day 36, blood samples
were collected and necropsy was conducted on day 26.

In Neosugar G 15% group, blocdy stoﬁl was observed only
on day 5 in 1 case. One case showed smudge around the nose
from day 28 to day 31. In about one third of the animals
of this group, passages of soft stool and diarrhea were ob-
served from day 3 to day 11.

At the dose level of 30% of Neosugar G, one case showed
coarse coat from the right and left facial area to the shoulder
from day 64 and one case ccarse coat in the right facial area
from day 71 through the end of the study period, respectively.
Almost all cases passed soft stool or diarrheal stool from

day 2 to day 27. Subsequently, the number of animals show-



ing these symptoms decreased gradually, and from day 37
thereafter only 1 to 2 c¢ases showed passages of diarrheal
or soft stool.

The findings observed in female animals were as follows.
In no-ftreatment group, smudge of the palpebra developed
from day 41 in 1 case, and coarse coat of the facial area
from day 75 in 1 case and from day 88 in 1 case through the
end of the study period, respectively. In another 1 case,
hair loss was noted in the lumbar region from day 64 to day
79.

In Neosugar G 1;875% group, one case showed coarse coat
of the right facial areé from day 57 to day 69, 1 cése deve-
Vloped discharge of the right palpebra (on day 38 only) and
smudge of the right palpebra from day 38 to the end of the
study period, }eSPectively. In another 1 case slight smudge
of the right palpebra eas seen from day 53 to day 56.

One case of Neosugar G 3.75% group showed smudge of the
fur coat in the lumbar region from day 88 through the end of
the study period.

In Neosugar G 7.5% group, smudge of bilateral palpebrae
and that of the left palpebra were seen in 1 case each from
.day 4 and day 57, respectively. Coarse coat appeared from
day 78 in the left cervical area in 1 case and in the proxi-
mal area of the left ear in 1 case, respectively, through

the end of the study pericd. In almost all cases slightly



soft stool was passed on days 6 and 7.

In Neosugar 15% group smudge of the right palpebra from
day 68 in 1 case, hair loss of the left nose from day 70 in
1 case, and coarse coat from the cervical area to the shoulder
from day 68 in 1 case were observed through the end of the
study period. One case showed coarse coat in the cervical
area to the head froﬁ day 50 to day 77 and 1 case displayed
coarse coat in the neck, shoulder, face and head from day
12 to day 63. Passage of soft stool or diarrheal stool was
seen in about half of the animals on days 2 to 4, in almost
all of animals on days 4 to 8 and in sporadic animals on days
9 to 18.

In the group fed with Neosuéar G at 30%, coarse coat
was seen from the right shoulder to the lumber region from
day 38 through the end of the study period. On days 2 to
27 passage of diarrheal or soft stool appeared in almost -
all cases. Subsequently, the number of animals showing

these symptoms decreased to disappear from day 62 thereafter.

3) Body weight (Table - 1)

In male animals the body weight was higher than that of
the control grou? in Neosugar G 3.75% group on day 30 and
from day 64 thereafter, in Neosugar G 7.5% group from day 43

thereafter, and on the final day of determination in Neo-

sugar G 15% group.

-8 -



The body weight recorded for female animals was superior
+o that of the control group on days 64 and 78 in Neosugar G
1.875% group, on days 29 and from day 43 thereafter in Neo-
sugar G 3.75% group, from day 22 thereafter in Neosugar G

7.5% group, and from day 15 thereafter in Neosugar G 15 and

30% group; respectively.

4} Feed intake (Table 2}

The feed intake of male animals was higher than that of
the control group on days 1 and 8 and from day 57 thereafter
in Neosugar G 1.875% group, on days 1 and 8, 22 to 350 and
from day 64 thereafter in Neosugar G 3.75% group, on days
1 to 29 and from day 43 thereafter in Neosugar G 7.5% group,
on day 8 and from day 22 thereafter in Neosugar G 15% group.,
and on day 8 and from day 29 thereafter in Neosugar G 30%
group. Less feed was consumed in Neosugar G 30% group as
compared to the control groups on day 1.

iIn females more feed was consumed on days 8, 29 and 50
and from day 78 thereafter in Neosugar G 1.875% group, On
days 8 to 36, 50 and from day 78 thereafter in Neosugar G
3.75% group, on days 8 to 26, 57 and from day 78 thereafter
in Neosﬁgar G 7.5% group, on days 8 to 36 and from day 50
thereafter in Neosugar G 15 and 30% groups. Less feed was
consumed on day 1 in Neosugar G 1.875% group, on day 71 in

Neosugar G 7.5% group, and on day 1 in Neosugar G 30% group.



5) Water intake (Table 3)

The water intake for male animals was higher than that
of the control group on day 43 in Neosugar G 1.875% group,
on days 43, 71 and 78 in on days 29, 43 and 64 to 85 in
Neosugar G 15% group and on days 8, 15, 29 to 57 and 71 to
85 in Neoéugar G 30% group. on the other hand, the water
intake lower than that of the control group was recorded on
days 8, 50 and 92 in Neosugar G 1.875% group, on day 8 in
Neosugar G 3.75% group, on days 8 and 15 in Neosugar G 7.5%
group and on days 1 and 8 in Neosugar G 15% group.

The water intake for females was higher than that of
+he control group on days 8, 22, 29, 78 and 92 in Neosugar
¢ 1.875% group, on day 1 in Neosugar G 15% group and on days
1 and 8 in Neosugar G 30% group. A decrease in water intake .
was observed on day 1 in Neosugar ¢ 1.875% group, on days 1
and 15 in Neosugar G 7.5%, on day 50 in Neosugar G 15% group

and on days 50 and .85 in Neosuger G 30% group.

6) Audiometry

No abnormalities were observed on any of the assessment

days in either females or males.
7) Urinalysis (Table - 4)
In male animals the urine became positive for Bili at

1 month Neosugar G7.5 and 15% groups and also for Ket in

- 1ic -



Neosugar G 13% group- At 2 months urine became positive
for protein and occult blood reaction in Neosugﬁr G 7.5%
group and for protein, Ket and occult blood reaction in
Neosugar G 135% group. The findings of urinalysis at 3
months revealed positive results for protien and occult blood
in Neosugér G 1.875% group, for protein and Bili in Neosugar
G 3.75 and 7.5% groups, for protein, glucose, Ket, Bili and
occult blood reaction in Neosugar G 15% group, and for pro-
tein and Ket in Neosugar G 30% group.

Tn female animals the urinalysis gave positive results
for occult blood at 1 month in Neosugar G 1.875 to 15%
groups and also for protein iﬁ Neosugar G 1.875 and 15%
groups. At 2 months urine showed positive results for
protein and occult blood in Neosugar G 7.5 and 15% groups
and moreover for Ket in Neosugar G 15% group. Urinalysis
conducted at 3 months revealed that urine became positive
for protein in all groups and moreover for occult blood
reaction in Neosugar G 1.875% group, for Bili in Neosugar
G 3.75, 7.5 and 15% groups and also for Glu and Ket in Neo-
sugar G 15% group. In Neosugar G 30% group the urine be-
came positive for Ret. In both male and female aniamals
+he urinalysis conducted pbefore start of administration of
t+he test substance also gave positive results for protein,
Ket and Bili. In addition, in the no-treatment group also

urinalyses gave positive results for pritein and occult blood

- 11 -



reaction at almost all of the assessment periods.

B) Hematological tests {Table - 5)

(1) Findings of hematological tests on day 36 were as

described below

The hematological findings recorded for male animals
revealed an increase in Hct and decreases in MCHC and Ne (Seg)
in Neosugar 1.875% group, increases in ﬁct, MCV and Eos and-
a decrease in MCHC in Neosugar G 3.75% group, 2an increase
in MCV and a decrease in MCHC in Neosugar G 15% group, and
increases in MCV and Eos and a decrease in MCHC in Neosugar
G 30% group- In Neosugar G 7.5% group no remarkablé changes
were observed.

As to female animals, a decrease in PBC was observed
in Neosugar G 1.875% group. Except for this finding, no
abnormal changes were seen in any of the other groups-

(2). Findings of hematological tests on day 92 were as

described below.

Findings for male animals showed a decrease in Hgb in
all groups and moreover a decrease in RBC and Hct in groups
fed with Neosugar G at 7.5% or more. In groups fed with
Neosugar G at 15% or more MCHC also showed a decrease. In
addition, an increase in Ne {(Seg) and a decrease in Ly were
observed in Necsugar G 1.875, 7.5 aﬁd 30% groups, an increase

in WBC and a decrease in Hct in Neosugar G 1.875% group, an

- 12 -



increase in WBC and a decrease in MCHC in Neosugar G 3.75%
group, ané a decrease in Mon in Neosugar G 30% group. |

1In female animals WBC showed a decrease in groups fed
with Neosugar G at 7.5% or more, although no dosé—response
correlation was seen. Other than these findings, a decrease
in MCV ana a decrease in Hct were cbserved in Neosugar G
1.875% group &and Neosugar G 7.5 and 30% groups, respectively.

211 of the above described findings were mild in nature

and showed no dose-response relation.

9) Results of serum biochemical tests {(Table - 6)

{1) Findings of serum biochemical tests performed on

day 36 revealed following changés.

The changes observed in male animals included increases
in Cl1 and ¢;-globulin fraction, a decrease in TP and an
elevation in A/G ratio in Neosugar G 1.875% group, decrease
in ChE and Ca and an increase‘in Ccl in Neosugar G 3.75% group,
increases in P.L, C1 énd a1-globulin fraction and decreases
in Che, Al-P, TP and Ca in 7.5% group, decreases in GPT, ChE,
BUN and y-globulin fraction, increases in P.L, Na, €1 and
Alb fraction and an elevation in A/G ratio in Neosugar G 15%
group, and increases in Na, cl, Alb fraction and@ LAP, decreases
in ChE, BUN and aj;-globulin fraction and an elevation in
A/G ratio in Neosugar G 30% group.

For females, the results of serum biochemical tests

- 13 -



showed decreases in LDH, alb and a2-globulin fraction and in-
creases in TP, Alb, Ca and o;-globulin fraction in Neosugar G
1.875% group, increases in CRE, TP, Alb, Ca, TG and P.L in Neo=-
sugar G 3.75% group, increases in TP, Alb, Ca, Glu, P.L and Na
in Neosugar G 7.5% group, 2 decrease in BUN, and increase in Na,
K, and az-globulin fraction in Neosugar G 15% group, and decreases
in GPT and BUN and increases in TP, Alb, Ca, P.ﬁ, Na, K, oaz-
globulin fraction and y-globulin fraction in Neosugar G 50% group.

(2) Findings of serum biochemical tests performed on

day 92 revealed following changes. |

In male animals dec;eases in ChE, Al-P and BUN were seen in
groups fed with Neosugar G at 3.75% or more and increases in LAP,
€1 and y-globulin fraction in groups fed with Neosugar G at 7.5%
or more. Other findings included increases in CPK, Na, Cl, o2-
globulin fraction and decreases in Alb, GSH and B-glcbulin in
Neosugar G 1.873% group, increases in CPK, Chol, TG and az-glo-
bulin fraction and a decrease in P.L in Neosugar -G 3.75% group,
increases in LAP, LDG, CPK, Glu, Na and ai1-globulin fraction and
decreases in Alb and Alb fraction in Neosugar G 7.5% group, in-
creases in GPT, GPT, Na and az2-globulin fraction and decreases
in TP and Alb in Neosugar G 15% group, and increases in CPK,
ca, TG and az-globulin fraction, an elevation in A/G ratio and

decreases in TP, GSH, P.L and o¢;-globulin fraction in Neosugar

G 30% group.

The changes recorded for female animals were increases

in Na, €l and Alb fraction and decreases in a1~ and as-globulin

- 14 -



fractions in Neosugar G 1.875% group, decreases in P.L and
&, -globulin fraction in Neosugar G 3.75% group, decreasé

in BUN and a.—-globulin fraction and increase in Na, Cl and
y-globulin fraction in Neosugar G 7.5% group, decreases in
Alb, Al-P and B-globulin fraction, increases in Ca, Na and
cl, and an elevation in A/G ratio for Neosugar G 15% group,
and a decrease in BUN, increase in LAP, ChE, TP, Alb, Ca

and a,-globulin fraction and an elevation in A/G ratio in

Neosugar G 30% group.

10) Organ weight (Table - 7]
(1) Findings obtained on day 36 were as described
below.

a) Absolute organ weight

The absolute organ weight of male animals revealed
a decrease in thymus weight for Neosugar G 3.75% group,
an increase in intestine weight for Neosugar G 15%
group, decreases in weights of the lung, liver and
right kidney and an increase in intestine weight for
Neosugar G 30% group-

The absolute organ weight for females showed a
decrease in adrenal weight for 3.75% group and an in-
crease in intestine weight for Neosugar G 30% group.

b) Relative organ weight

as to relative organ weight of males, a decrease
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in thymus weight was recorded for Neosugar G 3.75% group.
a decrease in puimonary weight and an increase in intes-
tine weight for Neosugar G 15% group, and a decrease

in liver weight and an increase in intestine weight for
for Neosugar G 30% group.

" Phe absolute organ weight for femalgs showed a
decrease in adrenal weight for Neosugar G 15% group and
an increase in intestine weight for Neosugar G 30% group.
(2) Findings obtained on day 92 were as described

below.
a) Absoclute organ weight
The changes observed in absolute organ weight of
male animals were an increase in heart weight for Neo-
suger G 7.5% group., increases in weight of heart, hypo-
physis and intestines for Néosugar G 15% group and an
increase in intestine weight for Neosugar G 30% group-
The absolute organ weight of female animals showed
an increase in ovary weight for Neosugar G 1.875% group,
' jncreases in heart, spleen and intestine weights for
7.5% group, increases in heart, spleen, adrenal and
intestine weights for Neosugal G 15% group, and increases
in brain, heart, liver, adrenal, hypophysis and intestine
weights for Neosugar G 30% group.
b) Relative organ weight

Regarding relative organ weight of male animals,
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a decrease was seen in the left testicle weight for
Neosugar G 1.875% group, decreases in cerebral, left
renal and right ana l1eft testicules weights for Neosugar
G 3.75% group, decreases in brain, spleen and left renal
weights for Neosugar G 7.5% group, decreases in right
and ieft testicle weights and an increase in intestine
weight for Neoéugar G 15% group, and a decrease in the
1eft renal weight and an increase in intestine'weight
for Neosugar G 30% group.

Changes in relative organ weight observed in females
included decreases in pulmonary and uterine weights for
Neosugar G 1.875% group. decreases in brain, lung, right
and left renal, uterine and hypophysis weights for .
Neosugar G 3.75% group, 2 decrease in brain weight for
Neosugar G 7.5% group, decreases in brain and lung weights
and an increase in intestine weight for Neosugar G 15%
group, and decreases in brain,-lﬁng and right and left

renal weights and an increase in intestine weight for

Neosugar G 30% group.

11) Necropsy findings (Table - 8)
(1) Necropsy findings on day 36 were as described

below.

in male animals, gastrointestinal-bleeding and retention

of gas were observed in 1 case of Neosugar G 7.5% group.
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In Neosugar G 15% group distension of the cecum was shown
in 3 cases. At the dbse level of 30%, distension of the
cecum was noted in 6 cases and small right testis in 1 case.

Among females, distension of the cecum was observed in
8 cases of Neosugar G 30% group.

In any of the other groups no abnormalities were ob-
served for either males 6r females.

(2) Necropsy findings on day 92 were as described

below.

-In male animals, intestinal hemorrhage and distension
of the cecum were seen in 1 case each of Neosugar G 15%
group. At the dose level of 30% distension of the cecum
was observed in 13 cases and small right testis and disten-
sion of the cecum in 1 case. As to fatal cases (2 cases)
of Neosugar G 30% group, congestion of the thymus and dis-
tension and congestion of the cecum were seen in 1 case and
distension of the cecum and blood like ascite in the other
case {accidental death).

Regarding female animals, edema of the uterus was observed
in 1 case of no-treatment group. In 1 case of Neosugar G
1.875% group (fatal case}, hypertrophy of adrenal glands (right
and left), mﬁcoid deposition of the gastric mucosa, scattering
of white spots on the surface of kidneys, and hemorrhage of
the urinary bladder were encountered. In 1 case (fatal

case) of Neosugar G 7.5% group, hypertrophy of the right and
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left adrenal glands, hypertrophy of the right kidney and
hemorrhage cf the urinary bladder weare present. In Neo-
sugar G 30% group the cecum was distended in 5 cases. In
1 fatal case, necropsy findings revealed fluid like contents
within the stomach, hemorrhage of the glandular stomach, and
diétentioﬁ and hemorrhage of the cecum.

In any of the other groups no abnormalities were observed

for either males or females.

12) oOptical microscopic findings (Table 8)

(1) Optical microscopic findings on day 36 were as

described below.

The optical microscopic findings observed in male animals
included round cell infiltration of the renal cortex (one
side) in 1 case and round cell infiltration of the inter-
stitium of the prostate in 1 case for Neosugar G 1.875% group;
round cell infiltration of the interstitium of the prostate
in 2 cases for Neosugar G 3.75% group:; desguamation of the
gastrointestinal mucosa in 1 case and retention of hemoglo-
binuria in the ﬁrinary bladder in 1 case for Neosugar G 7.5%
group; round cell infiltration of the interstitium of the
prostate in 1 case and atrophy of the cecum mucosa in 2 cases
for Neosugar G 15% group; and hyperplasia of the renal pelvic

mucosa (one side) in 1 case, aspermatogenesis (one side) of

the right testis in 1 case and atrophy of the cecum mucosa
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in 1 case for Neosugar G 30% group.

As to female animals round cell infiltration of the renal
pelvis or cortical interstitium ﬁf the kidney was encountered
in 1 case each for no-treatment group and Neosugar G 3.75
and 7.5% groups.

(2) .Optical microscopic findings on day 92 were as

described below.

As to male animals, round cell infiltration of the
heart was noted in 1 case and vacuolization of hepatocytes
in 1 case for no-treatment group. Regarding group fed with
Neosugar G, aspermatogenesis of the testis (one side) and
round cell infiltration of the interstitium of the prostate
in 1 case, respectively, for Neosugar G 1.875% group. For
Neosugar G 3.75% group vacurolization of hepatocytes was shown,
in 1 case, round cell infiltration of the renal cortex in 1
case and round cell infiltration of the interstitiﬁm of the
prostate in 1 case. The findings observed for Neosugar G
7.5% group were round cell infiltratioﬂ-of the renal cortex
{one side) in 1 case, round cell infiltration of the inter-
stitium of the prostate in 1 case and fibrosis of Longer-
hanns' islets in 1 case. For Neosugar G 15% group, small
cyst of the renal cortex (one side) was noted in 1 case,
round cell infiltration of the interstitum of the prostate in
1 case, atrophy of the cecal mucosa in 1 case and fibrosis

around the pancreas in 1 case. The findings recorded for
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Neosugar G 30% group were congestion of the thymus in 1 case
(fatal case), aspermatogenesis of the testis in 1 case and
desquamation of the cecal mucosa in 4 cases.

on the other hand, as to the findings obtained for female
animals round cell infiltration of the cortical interstitium
and regenération of epithelial cells of the uriniferous
tubules were shown in 2 cases and hyperemia of the uterine
mucosa in 1 case of no-treatment group. In Neosugar G 1.875%
group 2 cases exhibited round cell infiltration of the cortical
interstitium and regeneration of epithelial cells of the uri-
niferous tubules, and 1 case (fatal case) showed severe pyelo-
nephritis of both kidneys, congestion of both adrenal cortex,
atrophy, necrosis and desguamation of the gastric mucosa,
and necrosis calcification and round cell infiltration of the
mucosa of the urinary bladder. Among animals of Neosugar
G 7.5% group, 1 case (fatal case) showed extended necrosis of
the kidney (one side), round cell infiltration of the cortical
interstitium, edema and congestion of the lung, and congestion
and vacuolization of the adrenal cortex, and another 1 case
exhibited round cell infiltration of the cortical interstitium
of the kidney. In 1 case of Neosugar G 15% group, round
cell infiltration of the interstitium of the cortex and re-
generation of epithelial cells of the uriniferous tubules
were present. In Neosugar G 30% group vacuolization of

hepatocytes was seen in 2 cases, atrophy of the cecal mucosa
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in 3 cases and hyperemia of the gastric mucosa and hemorrhage

of the ceczl membrane in 1 case (fatal case).

13) Electron microscopic findings (Table - 9)

In male animals the electron microscopic findings of
the liver showed fatty degeneration in all groups and a de-
crease and fractionation of RER in Neosugar G 3.75 and 15%
groups. As to the kidney an increase in lysosome was seen
in no-treatment group and Neosugar G 7.5 and 30% groups.
Degeneration of B-cells was noted in no-treatmeﬁt group and
7.5% group.

In female animals fatty degeneration was observéd in all
groups. In Neosugar G 7.5% group, swelling of mitochondria
was encountered. Focal cytoplasmic degeneration was noted
in Neosugar G 15% group. In some animals of groups feé with
Neosugar G at 3.75% or more, the kidney showed swelling of
mitochondria. At the dose level of Neosugar G 30%, the

.spleen showed decreased enzymogen granules of exocrine gland

and alterative changes of acinoar cells were noted.

Piscussion
Neosugar is obtained by binding of fructose to Fructose
(F) of succrose (GF), made up through conjugation of glucose
(G) with Fructose (F}, by reacting fructose transferase pro-

duced by microorganisms and it is a mixture of fructooligo
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saccharides consisting of 1 ketose GF , nistose GF and 1l-
fructranosylnistose-GF . Neosugar G is a mixture of about
50% of fructooligo saccharides, monosaccharide and sucorse.

T+ has been elucidated that Neosugar has various ad-
vantageous properties as described below. Namely, Neosugar
is a sweetener which is not decomposed by saliva of humans or
aniamls or by intestinal digestive enzymes, but it is slightly
decomposed by intestinal flora. When administered orally
in experimental animals, it causes no changes in blood glu-
cose levels or insulin levels. In rats induced of diabetes
by alloxan or streptozotosin, it decreases blood sugar levels.4)
Neosugar decreases hypercholesterolemia and controls ele-
vation of blood pressure in SHR rats. It also decreases
hypertriglycemia in rats induced of diabetes by strepto-
2otosin and in mice induced of obesity by glodthioglucose.
Moreover, it is selectively consumed by Bifidobacteria in
the intestines of humans and helps growth of these bacteria.

Its efficacy to decreases total cholesterol, triglyceride,
and fatty acid levels, and glycemia as well as its hypotensive
effect have been confirmed in clinical trials in patients with
hyperlipedemia.

In the present study subacute toxicity of Neosugar G
was determined with following results.

Death occurred in 2 male cases in Neosugar G 30% group
and in 1 female case each in Neosugaf G 1.875%, 7.5% and 30%

group, respectively. As to general conditions various
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changes such as hair loss, coarse fur coat, and smudge were
observed. However, the changes which were considered to have
dose-response relationship were only the nature of stool. Re-
versible passages of soft stool or diarrheal stocl were observed
at dose levels of 15% or more for males and at 7.5% or more for
females. The duration of soft stool and diarrhea was approxi-
mately in proportion to the dose level of Neosugar G, showing
a prolonging tendency in the highest dosed group. Feed intake”
showed both male and female animals in treated group. No
special tendency was seen in water intake. Regarding body
weight, an increase was noted from about middle through the end
of the experimental period only in Neosugar G 3.75 and 7.5%
group for male animals. For female animals weight gain was
observed in almost all groups. The increase in body weight was
also proportional to the dose level of Neosugar G, appearing from
the.earlier period in higher dosed groups.

In the results of audiometfy no abnorﬁalities were seen.

Urinalysis revealed changes in some parameters such as
jevels of Bili, Ket and P as well as occult blood reaction in
sporadic cases for both males and females in each group.
However, some of these changes were also seen before start
of feeding of animals with the feed added with Neosugar G.
Moreover, since similar changes were. observed in no-treatment
group also, none of the changes of these parameters were

considered to be attributable to feeding with Neosugar G.
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On the other hand, hematological tests and serum bio-
chemical tests revealed fluctuations of many parameters for
both male and female animals. The main changes observed were
as follows.

The male animals the results of studies at the assess-—
ment periéd of day 36 revealed a decrease in ChE at dose levels
of 3.75% or more and in addition to this change a decrease
in BUN at dose levels of 15% or more. " At the assessment
period of day 22, a decrease in Hgb was seen in all groups
and decreases in Che, Al-P and BUN in groups fed with Neo-
sugar G at 3.75 ox more. In addition to these changes, at
dose levels of 7.5% or more decreases in RBC and Hct as well as
an increase in y-globulin fraction were cbserved.

fhe findings recorded for female animals on day 36 in-
cluded increases in TP, Alb, Ca and P.L in all groups and an
increase in az~globulin fraction in groups fed with Neosugar G
at 15% or more. Moreover, y-globulin showed an increase at
dose levels of 30%.or more. on day 92 WBC showed a decrease
at dose leveis of 7.5% or more and moreover a decrease in BUN
and increases in éhE, TP, Alb and Ca were seen at dose levels
of 30% or more.

As described above, many parameters showed fluctuatidns
in both male and female animals. However, all of these
changes were mild in nature and no correlative relations

existed between changes and the dose levels of Neoquar G for
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most of them. Moreover, none of the patterns of these
fluctuations were indicative of disturbances of any particular
visceral organs. Therefore, it is difficult to consider

that changes of various parameters observed for both male

and female animals were attributable to toxic effects of the
test substance.

pPathologically, the following £indings wefe obtained.

In males at necropsies on both day 36 and day 92 there
were some animals which showed gastrointestinal bleeding,
distension of the cecum, and small testis. Among these
changes only cecun distension observed in the groups with
the test substance at 15% or more showed dose-response re-
lation. All of the other findings werxe observed in only 1
case each with no dose-response relation at either of the
assessment periods, and they were judged as incidental changes.
As to visceral organ weight, many organ showed changes in
weight at both assessment periods of day 36 and day 92. The
only changes that were recorded for both absolute and relative
organ weights were an increase in organ weight of the intes-
rines at dose levels of 15% or more and a decrease in liver
weight observed in animals of Neosugar G 30% group on day 36.
Light microscopic findings revealed some histologic abnorma-
lities in sporadic animals of various groups including no-
treatment group. The change which was congidered to be cor-—

related with the dose level was slight atrophy of the cecal
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mucosa. In Neosugar G 30% group the liver weight showed a
decrease on day 36. However, since no abnormalities were
found in the liver histolegically, this organ weight loss
of the liver is considered to be of no importance. The
findings of electron microscopy revealed some changes in liver,
kidney and spleen. All of these changes are observed usually
and not considered to be attributable to feeding with Neo-
sugar G.

The necropsy findings obtained for female animals revealed
distension of the cecum in Neosugar G 30% group on both day

36 and day 92. Regarding visceral organ weight, changes
were observed in many organs at both assessment periods of
day 36 and day 92. However, changes-observed in both absolute

"and relative organ weights were only the increase intestinal
weight for the ;ssessment period of day'36, and increased
intestinal weight in groups fed with Neosugar G at 15% or more
and, in ddition, decreased brain weight in Neosugar G 30%
for the assessment period of day s2. The decrease in brain
weight may be attributable to the fact that the body weight
recorded for Neosugar G 30% group was higher than that of
no-treatment group by 11%. By light microscopic examination
histologic abnormalities were observed in sporadic cases of
all groups including no-treatment group similar to male
animals. However, dose-response relation was shown only

for the slight atrophy of the cecal mucosa observed in the

- 27 -



highest dose group on day 92. - In Neosugar G 30% group no
histologic abnormalities were seen in the brain on day 22.
These findings also indicated tﬁat the decrease in brain
weight found at necropsy was of no importance. Electron
microscopic studies of the liver, kidney and pancreas also
revealedrno abnormal findings which could be attributable to
feeding of Neosugar G similar to male cases.

As described above, changes which were considered to be
clearly attributable to feeding with Neosugar G were deve-
lopment of diarrhea and soft stool, increase in intestinal
weight and distension of the cecum and slight atrophy of the‘
cecal mucosa observed in high dosed groups. All of these
changes are generally seen in rats when fed with hardly di-
gestable polysaccharides and not specific for Neosugar G.

Death occurred in a total of 5 cases inéluding both
males and females. Death of 1 male case of Neosugar G 30%
group was accidental. In 1 female case each of Neosugar G
1.875 and 7.5% groups which died during the study period
pronounced pyelonephritis or extensive necrosis of the renal
cortex was encountered. In the present study, some female
cases inéluding those of no-treatment group showed nephritis
like findings such as round cell infiltration in the kidney.
Moreover, urinary occult blood reaction became pesitive in
no-treatment also. From these findings occurrence of urinary

tract infection was suspected. Therefore, there is a high
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possibility that fatal animals of Neosugar G 1.875 and 7.5%
groups developed serious -urinary tract infections, resulting
in death. Tn 1 female fatal case and 1 male fatal case of
Neosugar G 30% group severe distension of the cecum was
ocbserved as & common finding. In addition, hemorrhage of
the cecuﬁ, and congestion, hemorrhage and thickening of the
gastric mucosa or congestion of the cecum weré observed.
However, in eigher of these cases no abnormal findings which
were considered to be the direct cause of. death were shown.
Moreover, no abnormalities were seen in general condition
just before death with uneventful body weight gain. There-
fore, in theée 2 cases also there is a high possibility that
the death is incidental.

As described above, in the present study on subacute
toxicity following treatment with Neosugar G mixed in feed
for 91 days neo toxic effect which could be attributable to
treatment with Neosugar G appeared even in Neosugar G 30%
group, the highest dose group, except for soft stool, diar-

rhea and distension of the cecum.

Conclusion
Both sexes of SD rats in groups of 30 animals each were
fed with free access to feed added with Neosugar G at five
different concentrations of 1.875, 3.75, 7.5, 15 and 30%

for 92 days to determine subacute toxicity.
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In higher dosed groups various symptoms such as soft
stool, diarrhea and diétension of the cecum which are or-
dinarily seen following oral administration of hardly digest-
able polysaccharides were observed. Apart from these find-
ings, there were no abnormal findings attributable to feed-
ing with ﬁeosugar G. From these results it was concluded

that Neosugar G gives no toxic effect on rats when it is given

orally for 91 days mixed in feed at a level of 30%.
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Table 1-1. Changes in body weights of male rats fed with Neosygar G for 21 days

"Negsugar G

o Ng treatment
ay 1.875% : 3.75% 7.5% 15% 30%
N . . M N N N M

1 30 t11.1 30 £11.2 30 110.9 30 111.0 30 111.3 30 111.1
3.06 2.76 3.45 3.0¢ 3.06 4,45

g 30 178.6 30 177.2 30 180.0 30 178.5 apQ 178.4 20 176.6
g.88 8.25 6.41 7.52 8.07 11.24

15 30 234.6 30 235.5 30 237.4 30 236.3 a0 232.0 20 229.4
9.64 10.81 10.39 10.97 12.10 21.05

22 20 288.8 30 291.0 30 285.2 ac 291.5 30 286.0 30 280.2
{2.81 15.37 14.26 15.34 25.66 22,141

29 30 325.3 a0 2328.9 30 333.0 30 333.5 30 326.2 30 316.0
17.64 18.43 1e.58 18.90 30.88 28,18

3§ 30 359.4 30 360.0 30 366.3 30 356.0 20 as4.1 2¢ 350.6
23.45 23.98 21.05 25.72 . 31.08 33.71

43 20 385.3 20 391.0 20 400.5 20 405.1+ 20 395.3 19 380.8
28.81 28.84 22.56 26.41 30.69 - 36.03

50 20 410.8 20 414.86 20 430.0¢ 20 431.1» 20 423.4 12 405.6
. az.o1 21.72 25.15 28.96 35.36 41.17

57 20 430.4 20 433.5 T20 449.3 20 452.2+ _ 20 443.6 " i2 424.2
34.77 34.62 28.24 29. 15 39.18 - 39.44

64 20 445.9 20 450.5 20 470.6+ 20 473.1+ 20 464.3 19 445.4
36.82 38.58 30.25 31,43 41.49 43,43

71 20.455.5 20 467.1 20 485.9+= 20 485.5« 20 479.5 19 464.4
38.20 41.94 31.53 32.79 43.43 © 45.3¢9

78 20 470.4 20 481.% 20 502.1%% 20 SQ03.8++ 20 492.6 ta 484.7
38.39 43 .85 33.09 34.87 48.19 50.63

85 20 481.7 20 495.9 20 SIS.6+» 20 S5§5.3+= 20 540.0 18 502.4
39.36 44.°65 35.04 37.41 49.18 56.17

éz T 920 497.2 20 512.3 20 §33.3%+ 20 533,4#= 20 528.5+ 18 523.6
45.64 34.67 39.25 50.75 €0. 10

42.08

alue represents the mean and standard deviation.

Each v
Significantly different from Mo treatment : *---P<0.05, #+.--P<0.01



Table 1-2. Changes in body weights of female rats fed with Meosugar G for 91 day:

Neosugar G

Mo treatment

Bay 1.875% ° 3.75% 7.5% 15% 30%
N . N N N N M
1 30 112.5 30 114.8 30 112.3 30 113.3 30 112.5 30 113.0
3.61 4.64 3.01 3.60 3.38 3.64
8 30 155.3 30 158.9 30 {s8.2 30 157.8 30 157.4 g 1se.1 .
9.22. 7.3% 8.23 ©8.70 . 7.58 a.63
15 30 177.7 30 179.2 30 179.8 30 179.7 30 182.7+ 29 .1g3.2*
§.23 9.34 9.53 11.65 9.18 10.SE
22 30 197.7 30 201.3 30 202.8 30 206.5+ 30 207.7¢+ 29 210.1s«
13.19 14.43 14.58 12.50 12.26 14.92
29 30 209.8 30 216.0 30 217.7+ 30 222.8+¢ 30 223.8s+ 29 225.8+»
12.88 13.54 14.52 t4.32 12.01 16.77
36 30 229.0 30 225.4 30 236.2 30 239.1+ 30 242.S=s 29 242 Jes
16.00 24.04 15.19 15.04 15.27 $7.13
a3 20 234.4 20 241.8 20 252,54« 20 249.4s= 20 253.8%+ {9 250.6-
13.26 19.54 15.87. 14.59 16.42 22.88
50 20 247.8 20 254.8 20 264.B84+ 20 262.3%+ 20 268.7+¢ 19 268.7e=
14.77 22.22 16.07 14.79 15.74 *©  ° 24.31
s7 20 255.3 20 266.5 20 274.0%+ 30 273.04+ 20 277.3+= 19 276:9=«
14.43 22.29 18.09 12.83 " 15.64 . 24.64
‘&4 20 263.2 {9 276.3+ 20 282.4s% 20 279.3s+ 20 283.8+« 19 287.8e=
13.43 20.45 16.58 16.63 13.82 25.09
. T
71 20 267.8 19 277.5 20 286.8+» 20 283.2%e 20 289.3e+ (9@ 292.7+~
16.56 20.14 20.18 15.30 17. 48 26.91
78 20 273.3 (9 285.5+ 20 295.1s+ 19 293.2++ 20 295.3+> 19 302.9++
14.92 22.68 21.05 17.81 20.62 28.08
BS 20 277.4 19 287.8 20 301.1++ 19 294.5e+ 20 300.5++« 19 303.9+*
16.34 23.31 24.05 15.54 . 18.82 27.37
‘52 20 281.8 1e 294.7 20 J08.64¢ 19 J0{.Sas 20 306.1+= 19 312,74+

16.83 25.19 25.39 14.85 18.57 30.90

Each value represents the mean and standard deviation.

Significantly different from Mo treatment : %---P<0.05, **---P<0.01



Table 2-1.

Changes in food intakes of male

rats fed with Meosugar C for 91 days

No treatment

Meosugar G

Day 1.875% 3.75% 7.5% 15% ' 30%
N N N N N M

1 30 1i4.8 30 . 15.8+*= 20 1{6.0++ 30 15.5«+« 30 4.1 30 {§,2es
1.35% 0.94 0.92 1.08 . 1.64 1.65
g 30 te.%. 30 12.5» 30 20.2++ 30 20.42= IO 21.3es 3IJ0 22.0Qss
1.1 1.00 1.54 1.3¢% 1.40 2.37

15 30 20.2 30 20.7 30 20.6 30 21.2+« 30 21.1 30 2.7
1.40 1.00 0.97 C.24 2.82 3.85

22 ‘30 22.0 30 21.8 30 22.8e 30 23.2+«% 30 23.8B¢* 30 22.7
.04 3.21 1.68 1.11 2.48 2,55
29 30 20.2 - 30 20.0 30 22.6%+ 30 22.9%* JO 22.B+« 30 23.4re
2.07 2.26 2.73 .98 1.03 1.73
36 30 23.4 30 23.2 30 25.3+ 30 24.0 30 28.1s+ 29 2B.6+¢
3.27 2.20 2,48 3.74 2.88 3,19
43 20 23.3 20 24.2 20 24,8 20 26.1*= 20 "26.3s¢ 19 27.5++
2.29 1.63 2.12 1.33 . 2.00 2.27
1] 20 22.8 20 22.6 20 25.0%+ 20 25.2%s 20 27.8v+ 19 27.1 s

3.07 1.52 1.26 1.75 - 2.14 2.55
57 20 22.1 20 23.6» 20 - 23.0 20 T 24.34¢ 20 25.9e% 18 265.9%
1.32 2.25 2.79 - {.51 1.8¢ - . 2.68
64 20 21.4 20 23.0* 20 24_.3«*+ 20 25.84% 20 28.3+= {9 29.4d4++
2.19 1.93° 1.78 0.97 1.72 2,72
T

T 20 19.8 ‘20 23.7s+ 20 24.2+s 20 24.5+s 20 29,1+« 19 28.1s=
: 2.90 2.12 2.33 i.89 6.40 3.40
18 20 21.7 20 22.8+ 20 24.5s= 0 24.B2s 20 27.7+*= {8 27.Tes
1.386 1.69 1.86 Q.90 3.37 3.54
8S 20 21.9 20 24.2+» 20 26.2+*+ 20 25.5++ 20 2B.I++ 18 29.9+=
1.54 1.45 3.29 1.75 3.54 2.42
92 20 20.7 20 21.8e 20 22.8%+ 20 24.0++ 20 27.2++« {8 2T7.7=+
1.58 1.38 1.1 1.75 2.26 3.22

Significantly different from No treatment

€ach value represents the mean and standard deviation.*’

. #-.2-P<0.05, **---P<0.0L



rats fed with Meosugar ¢

Table 2-2. Changes in food intakes of female for 91 days
Neosugar G
Mo treatment
Day 1.875% 3.75% 7.5% 15% 30%
o N N N ] ]

1 3¢ 13.3 30 "12.4=*= 30 13.5 30 13.7 30 13.5 30 Q. 4a4
1.14 1.21 2.24 1.10 1.36 1.82
8 30 13.5 30 t4.6%+ 30 1S.i»= 3JO {S.dx=" 30 {6.1=+ -30 17.5*-'
1.93 1.06 {1.46 1.73 2.22 2.52

15 30 15.6 0 5.2 30 17.4*= 30 17.0+*« 30 19,3Za« 29 20.9+e
1.35 1.67 1.18 2.18 3.44 7.39

22 30 15.8 3¢ 19.3 30 17.6=* 30 19.8e¢+ 30 22, Tex 29 23.4%=
1.44 10.11 3.78 2.86 12.40 3.70

29 30 13.8 30 15.1» 30 15.5«« 30 17,24 30 18.fs+= 29 20.8+»
2.63 1.32 2.00 1.72 2.26 2.89

36 30 14.3 30 3.7 30 15.9= 30 1S5.9=* 30 1{6.5+= 29 168.9¢«+
2.68 3.91 2.07 2.03 2.65 1.81

43 20 20.5 20 16.2 20 16.3 20 15.9 20 18.6 19 t8.2

18 .87 2.17 2.77- 4.25 3.39 1.81

S0 20 t14.6 20 15.6+ 20 16.8*=> 20 15.4 20 17.3++ 19 {B.G**
1.56 1.42 2.14 2.02 2.08 2.27

57 20 5.9 20 17;0 20 16.9 20 18.3«= 20 19.4x= 19 21.1=x=
3.33 1.49 2.97 1.11 2.02 1.78

64 20 16.3 19 17.7 20 17.6 2Q i8.0 20 20.2+«= {9 22, 3=
5.00 G.BO 2.10 2.87 2.43 2.863

71 20 15.4 19 14.8 50 14.9 20 13.5=+ 20 17,7+ 19 20.0=>=+
2.99 - 2.34 3.00 2.18 2.63 2.18

78 20 14,2 19 16.6%«* 20 16.8** {19 18.2+= 20 f{6.3*> 19 19.7>*
1.74 1.85 2.75 2.06 1.71 2.28

85 20 14.9 19 t6.1= 20 17.1=+ {9 5.4~ 20 19.33% 19 19.2es
1.94 1.48 2.71 2.38 1.52 1.43

92 20 15.3 19 17.0%+ 20 17.d4*= 19 17.7+= 20 18.f=sn 19 20.6++
1.42 {1.89 1.52 2.74 1.79 2.01

E€ach value represents the mean and standard deviatioen.
#.--P<0.05, **---P<C0.0l

Significantly different from Ho treatmén:




Table 3-1.

Changes in water intakes of male rats fed with Neaesugar &

~

for 91 days

Neosugar G

No treatment
Day 1.875% 3.75% 7.5% 15% 30%
N N N N N M

1 30 22.7 o 22.3 30 23.3 30 22.5 3o 21.1= 30 21.7
2.40 2.64 2.39 2.03 T 3.42 4.7¢8
8 30 3.1 30 27.7*+ 30 27.8=+ 30 28.2*s 30 28.1+ 30 39.5-r
2.4a9 4.72 2.58 3.55 6.0S 4.563
15 30 33.6 30 33.1 30 32.% 30 30.9« 30 31.8 30 39.8s=
4.10 3.53 4.08 5.99 4.70 4.30

22 3o 32.5 30 33.9 30 33.7 30 32.1 30 32.1 30 34.5
‘ 6.95 7.7% 3.45 4,49 6.96 4.1%
29 30 34.7 30 32.%9 30 35.7 30 37.8 30 42.7e= 30 39.7e=
7.57 9.24 8.34 7.41 9.34 6.22
36 3o 38.1 30 35.9 30 36.9 30 36.1 30 40.1 29 43.6+=
3.83 6.24 5.01 5.93 6.98 7.38
43 20 36.8 20 39.5e 20 40.1== 20 40.0% 20 41.9%* {9 42.7e+
2.97 4.95 3.5% 5.43 5.20 4.60
50 20 38.S 20 35.7= 20 398.9 20 37.3 20 3s8.1 19 43.7%=
3.12 3.8% 4.73 6.87 . 4.91 §.73
57 20 37.9 20 36.7 20 38.2 20 39.2 20 41.5 19 45.7=+
3.82 5.80 6.34 g8.45 - §.90 5.97

g4 20 37.4 20 3<4.8 20 40.0 20 38.8 20 40.5« 19 40.1
4. 48 8.50 6.65 9.19 3.5%8 B.T1
T 20 3%5.0 20 35.8 20 41.S== 20 48.7+= 20 392.8* 19 44 . 8%«
+ 4,70 g.46 6.09 15.43 8.50 10.09
78 20 32.8 20 34.2 20 37.9=% 20 40.7++ 20 39.6++ 18 40.4«-
5.21 8.32 2.49 5.93 8.02 2.50
as 20 33.1 20 32.5 20 34.4 20 39.5+* 20 42,7+ {18 238.7==
4.36 g.84 416 7.11 ©7.99 5.04

g2 20 36.1 20 32.3 20 35.5 20 34.5 20 36.7 18 36.3
2.40 6.39 6.87 2.80 4.23 .84

eviation.

Each. value represents the mean and standard d

Significantly diffecent from Mo treatment

. #_.__p<0.05, **---P<0.0l



T able 3-2. Changes in watar intakes of female rats fed with Heosugar C for F1 day

Neosugar G

No treatment

Oay 1.675% ~ 3.75% 7.5% 15% 30%
N N N N N M
{ 30 24.2 30 22.3+ 30 24.0 30 22.2¢+ 30 25.4» 30 25.8¢
1,35 2.98 2.99 - 3.31 2.62 3.26
8 so z1.2 S0 z4.i 30 22.2 30 23.5 30 21.3 30 27.5-=
3.37 .24 3.1¢ 4.30 3.74 5.49
is 10 29.5 30 29.0 30 29.¢ 30 24.5e+ 30 27.% 29 30.0
5.69 4.84 7.17 4.83 s.29 5.70
22 30 23.5 190 31.7¢+ 30 27.2 30 26.3 30 24.6 29 25.7
9.4d5 ° 9.78 8.46 .06 5.42 5.78
290 30 27.1 30 32.6+ 30 27.9 30 29.5 30 28.5 29 3.3
7.12 g.44 6.74 7.74 9.52 11.10
36 0 26.¢ 30 29.0 30 28.3 30 28.1 30 28.6 29 27.8
5.61 5.69 4.65 4.40 4.50 5.56
43 20 35.5 20 34.6 20 33.8 20 30.6 20 36.0 19 35.2
8.35 ¢.82 7.89. 7.32 .07 §.63
so 20 59.8 20 39.1 20 36.2 20 37.2 20 32.3*+ 19 30.3ss
. > B.18 g.14 2.73 g.82 9.78 3.33.
57 .20 32.1 20 34.§ 20 31.5S 20 32.3 20 33.3 19 30.8,
= 6.75 6.43 5.74 5.97 4,13 . 6.29
64 20 31.5 19 31.4 20 30.9 20 28.4 20 29.3 19 31.8
5.26 6.13 5.08 5.55 4.99 7.€0
71 20 27.2 t9 31.3 20 28.8 20 28.3 20 1.5 19 3.1
'g.24 5.18 2.07 8.66 2.02 6.43
78 20 27.3 {9 31.64 20 28.8 {g 30.7 20 25.8 19 29.9
5.88 §.11 5.63 . 7.18 6.49 4.30
85 20 36.6 ig 39.5 20 37.5 1@ 37.5 20 3€.0 1e 31.0¢
.04 5.55 B8.54 15. 44 5 62 7.01
92 20 3J0.%9 19 3J7.14=- 2.0 33.4 9 23J22.8 20 29..5 19 29.3
a.53 .13 5.35 g.71 5.94 5.78

andard deviation.

Significantly different from Mo treatment . : *---P<0.05, #=*..-P<0.0]

Each value represents the mean and st



Table 4-1, Urinalysis of mala raca fod with lleesugae § for 71 days

. +

P Clu Kat Olll: a0  lire

Day Group (%) H.Ha U.T U.C) er [
faltfal We treatsent A 271 30 to8 1306 T e - - * - -
- 8 318 1935 230 1872 » - - . -
¢ 237 oz 217 2062 ? e - = . - .
Measugar @, 1473 ° & 174 221 121 2104 e = - . - .
- . 45 143 186 fYITS t R - - .
¢ INF 228 TN 2412 [} + - - - - -
3.78 A AT T3 23T 20 ? e+ - = . = .
. ] 320 a8 223 2118 ? s = - - = .
3 323 200 251 2094 & = = . = .
7.3 A 212 262 200 1204 8 e - = . - .
L 07 207 1% 10036 3 ¢ = - . = .
e 297 220 237 2158 r e - - .« = *
13 A 08 197 234 1714 ? 4+ - = « = .
. . 2 195 I3 1006 ? . - . = -
- < 28] 224 112 2082 L] » = . - +
‘ 20 . 31z 216 133 ez 8 e - = e = &
) & 20 130 239 21268 ? e v = .« = =
) - £ 263 1s4 172 173 | Y - . - .
3 Ne Grestasat & 207 137 157 1422 8+ = = - - 2
F 202 187 142 1378 e = = - - =
c 18 114 122 iM2 £ e+ = - - - -
Messwpar €  L.873 4 357 160 ey 1M 8 - - - = =
. g 14 18 AN 1680 P e = = - - s
5 z12 138 138 1688 7 e - = - - 2
3.73 A 167 i3 152 1384 £ « = - - - -
: . a 26 138 179 1738 2 - - - -7 s
< 178 103 12& 1296 § + - = = ‘= =
T A 183 IME 1ea 1876 4 e =7 - - 3
[ 211 212 188 1538 & & = .« - -
£ 163 122 1) 1452 7T e+ = - - - Y
15 - A 17z 97 1)) 1110 ? e - - - - =
3 206 125 L& 1436 T . - - -
c z38 1837 218 1970 5 . - . = s
30 A 145 183 222 I8 3 s - . - - A
s 13+ 1J0 119 1578 3 e = - - - s
- e 150 158 198 1626 % ¢+ = - .- - -
40  Me trastssat A 118 16 e 280 P 4 = = =i oeee o
[ tAs 107 199 1178 ? - - = = 8
_ . Weeaugar € 1.475 A 126 7z 8 38 3 - - = - s
: [} 133 & T 7”7 ) - - - - - 2
. 3.7% A 117 &3 4 1054 y - - - e b4
s 1é 85 T2 %2 ? - = - = - *
7.3 A 118 62 73 [T T - - -« - - +
- [ 112 13 le? 1208 T e - - - s .
13 A as 435 &8¢ 3¢ 7 - - - 2
» & 38 63 b 1) 8 = = - - - -
. 30 A 2 31 3 o0 I - - - - - =
LI | g8 40 %0 _ lo48 2§ - - - . - =
7% Ka trastmeat A 141 143 117 1706 T e = - P
[ zas 217 10 1132 b S - - s
Hessugar £ 1.87% A 12 1a7 116 1414 & s = - - rer =
. [ 137 157 116 1702 & + = S - .
3.73 A 128 188 111 1660 & - - +« - =
’ 8" 186 17¢ 1% 1954 7 + = = & = 2
7.3 A 166 190 142 1%08 £ FY I - e - 2
8 133 1358 1)) 1568 & - - - = e &
is A 181 198 133 1736 & e = + e+ e
. = 110 138 107 15706 & 2+ = = - = *
T a 126 190 1af 1858 E 4 - . - - -
.. _lzs 145 132 1748 £ - - - - - 2

— = not detsctable, + o« 3light) + = amoderats, ++ = ssverc, +++ « YLy BRVErs
A, O and C show the respesotively parts of the flrst, middle and last of sach
group that was didided into three.



Tabla #-2« Urinalysis of female zats fed with Heozugar E far Fi - days

Gay Craue (1) U.Ma V.X U.CL or pH P Clu Ket SL1{ ©£8 Wre
Ialtlial MWe trestsant A 164 134 1M0 1J84 ? - - - - - Py
) 158 123 10 1318 f - - - - *
¢ 144 155 138 1498 ¢ - = - - - N
Hessuger ¢ L.875 A 166 128 3134 1242 ] - - - - - -
N ] 192 234 136 134¢ ? - -- - - - .
¢ 165 113 13y gemr 7 - - < . - %
395 A 197 343 1y 143 &+ - - - - .
[] 142 1s0 133 12359 9 - = - . - -
4 102 133 13 1360 "y - - - . = :
T3 A 06 164 1338 1768 . 8 ¢ = - . = -
B ] Tz 136 187 1488 ? s+ a - - - -
. & 140 133 13a 12nd 9 - - - - - -
. 13 A 21z 144- 185 1576 7 & = - o+ - .
] 165 1)7 123 1320 ? .. = - - - s
. e 200 13¢ 140 1430 $ s - - * - .
30 A - I17 1351 1% 134a 5 s+ = . - - 2
] 207- 141 173 1812 F ¢ =" - . - .
< 151 128 1M 1076 3 - - - - - -
’ 31 Me treatmast A 126 ¥5 106 1008 T 4+ = = = ees &
[ 11 101 7 1108 - 4 = = - - - Py
N [ 0L T a7 50 2 = = - - - -
Masswgar € 1.673 A $y 100 83 76 7 = = - - - *
. .- ] 113 ¥ 1008 ? e - - - 4er
€. 116 l6a 87 1080 7 - - - - - 2
: 3.75 A 122 101 i@t 1038 s - - - - =
] 1r 2 202 7868 8 - = - - - "
. e 108 115 104 1014 8§ === - - - 3
7.5 A 187 s 2 1026 7 e = - - - s
- [ 198 112 12 1182 7 - - - - - =
. c 108 72 8} 7 8 - - - - - s
13 A 2 & a1 1967 7 e - - - e 2
N [ s 1 & 78 7 - = - - . s
t t S O 900 8 - = = = - &
30 A € ¥F 80 117¢ 6§ =~ = - - - -
[} 37 A% Ay ‘0z € = = - - - *
< 3 € 0 1088 § = = - - - -
&9 Ne Etrestmant A 118 78 [ ] 249 » - - - - e &
] 183 107 1@? 11%% ! - - - - - =
Newsugar & 1.878 A 114 T2 e 150 ? - - - - = r
B ) 133 s s 8 T - - - - - -
. . 3.73 A 117 83 & 1034 T - = - - - -
] s &5 712 %2 ? - - - - *
7.3 A 11s & ses ¥ - - - - - s
. s 112 13 107 1248 7T s = - - . =
13 A a3 . a3 £ 26 ? . = 'S - - 2
. B &5 22 6 I, 8 - = - - - *
. e A € Ir 3o 700 0 Y - - - - =
' v e0 10 1044 € = = - - - *
71 fa trestmant A 14 162 117 1704 T o+ = - - e
[] 208 217 170 2252 T e - - - - -
Nevsugar € 1.47% A 112 1sT 116 1814 & s - - - L I ]
1] 137 ‘13 1lé 1703 & + = - - . =
3.713 A 1za les 111 1460 § ¢ = - - - s
» 186 123 154 1954 7 e - - . - 2
7.3 A 166 130 182 1768 6 o = - * - -
] 133 1% 112 13540 d§ + = - - - >
5 - A JUT RS LB 5} ] 1734 € * 3 *+ . - ¢
o 11e 138 w1570 £ + = = = = &
» A 126 1Y0 1Ia2 143%¢ & 4+ = + - - *
[] 125 188 132 1794 € o = . - - 2

~ u not doteotable, + = slight, + = modersate, ++ = severde, +++ = vary sevaers.

A, O snd C show ths respectively parts of thes first, mlddle snd last of cach
group that wss divided fAte thres.
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Table 6-1.

Serum blochemlstry of male and female rats fed with Heosugar

C for 35 days.

male
Day Group (%) N gPT cor LAP ChE Al-P LDH TPK BUN CRE T P Alb Ca chol TG S 1y A,
36 Mo .treatment 10 16.3 71.2 5.5 0.206 212.5 640.2 6UG.6 17.87T 0.5 4.26 2.1S 19.3 43.4 235.4  149.6 1,0
.22  10.41 3.81 0.029%  §3.93  223.87 167.9% 2.14a 0.571 0.171 0.085 0.31 4.50 589.55 8.23 0.0
Neosugar G. 1.675 10 14,1 65.3 55.0 0.184 194.4 594.2 S36.7 17.65° @.47 4,07~ 2.12 10.2 421 212.5 1S5.0 1.0
2.77 9.29 3.23 0.02¢9 S0.08 226.73 188.08 1.37¢ 0.106 0.177 0.063 0.2 5.15 15.72 .51 0.C
3.75 10 1is.§ 70.4 E3.1  0.178¢ 1{78.7 ~ Gag.9 610.9 18.03  ©0.52 4,15 2,14 0.0~ 4G.3 218,13 12,8 1.0
.40  16.63 5.20 0.0221  52.19  214.63 200.72 1.621 0.114 0.263 0.117 o0.24 §.35 83.17 Q.25 o.c
7.5 10 7.0 76.5 5(.4 0.151== 1531« &1§.2 615.2 12.50  0.S4 4.02% 2.09 g9,8- as.3 257.8  1se.8 1.0
6.09 17,55 7.78 ©.0357 33.84 354,34 255.35 6.553 0.070 0.312 0.152 0.4 3.37 60.08 12.77 0.0
15 10 12.7~  §7.7 55.4 0.15d== 152,56 623.8 573.1 15.52 0.44 4.06 2.13 19.¢ 4s.9 2.1 129,54,y
1,43 4.32 6.95 0.0375 36.05 117.98 91,84 1.470 0.107 0.337 0.134 0.78 5.24 S4.20 1S5.81 0.0
3o 0 1s.8 81.0 59.5+ 0.162= 225.3 740.5 728.3 15.60* 0.5d4 4,23 2,23 0.5 a3.0 124:5  15i.2 1.4
5.45  16.29 3.98 0.0a08 65.63 222,37  20%.%4 1.3%32 0.107 0.200 0.106 Q.20 5.§2 85.27 15.88 0.0
female
Day  Group (%) N gPr cor LAP ChE Al-p LOH CPK eun CRE T P Alb Cs Chal T¢c S lu Al
' 14.3 1.1 503 0.827 194.3  497.5  s40.5 23 64 0.51 . .
J6 No treatment . . . . 4.36 . 10.3 a7, .
0.95 11,07 5.81 0.1227 62.73 245.68 2831.65 2.750 0.160 g.5¢ w.ﬂm m.um “.“m ,ww.mo _._.M.Mq m.ww
Meosugar & 1.675 10  15.4 £3.4 52.5 0.802 174.4 264.T«  Jdp.8 22.12  0.55  4.g0s= 2.39+ 10.7mn
2.07  S.91  4.74 0.4722 S55.89 130.57 124.08  1.731 o j08 0216 o 4o pagan s ‘mw.mm _mm._wm o8
3.75 10 5.2 67.4 S3.0 0.672 1§0.7 639.5 G19.8 22.88 0.73-- 4 ga- 10T o
397 7.99 5.25 0.1420  39.93  182.08 164.88  2.808 o170 0.3a6 o tas 9o ‘o8 '83:0- i o
7.5 10 15.8 52.4 52.0 0.7%0 154.,7 426.5 474.8 22.89  0.59 4 ggan 3 4¢. g
2-39 8.23 . 4.88 0.1455 58.81 261.55 218.60 4.169 O j99 0.233 o.168 o an %31, ‘e e, e ae o oe
15 10 13.2 3.2 S4.6  0.735 154.9 538, 4 507.8 20.14= 0.5t 4 g5 .
- M * - . - . 2.33 10.2 48, .
1.a0 9.03 4.65 0.1637 51.95 140.929 38.01 3.323 0.088 g qqg 0.134 0.26 M.M. _w“.mm _AM.Wn M.mw
30 10 12.1%- 535.8 52.2 0,879 1G4.5 435.8 47s5.9 12.72=+ 0.59
. . . . . . . . . 827« 3. 50.v10.6+ S2.a 129, a
.45 8.94  5.62 0.1774a €073  174.71  142.97  2.274 0 110 .34 0.189 0.22 378 eo'la et oo
Each value represents the mean and standard deviation. .
Slgnificantly different from Ne treatmant : *.--P<0,05, **-=~P<0.0]



Table 6-2.

Ssrus blochemlstry of male and female rats fed with Heosugar G for 33 days.
male
_.||l|| Serum proteln ]
Day  Group (%) nooesu InP p.L na K <l Alb @ «2 B r
36 Ho treatment 10 12.1 .91 135.5 144.,0 4,49 101.5 £).461 10.029 5.850 L5.475 6.185 '
1.02 0.273 5.17 1.15 0,145 1.08 1.5078 0.711% 0.4575 1.2489 0.E852
Heosugar 6 1.575 10 12.2 3.88 131.2 144.,3 a4, a8 103.4ww 60,332 12,3923*+ 5.E8a 15.830 6.180
1.5 ©0.263 6.23 *0.82 0. 153 1.25 2.7429 1.2304 0.5537 1.7799 Q.8740
3.75 10 11.7 3.93 128.5 ° 144, 1 4.36 102.9%= 60.923 11.489 6.217 15.064 6.305
+.45 0.283 6.67 1,29 0.232 0.88 2.1427 1.0530 0.5483 1.4232 0.7722
7.3 10 12.0 3.89 169.8== 144.0 4.6 102.8% 60.725 11,799+« 6.093 15.19% 6.189
1.43 0.260 11.93 1.33 0.1865 1,32 1.2966 0.751% 0.5831 0.5797 1.1450
15 10 11.8 2.96  147.Ta= 145 2 4.96 103w~ 62.003* 10.258 5.475 1£.077 5.101=~
1.43 0.207 8.27 1.22 1.707 1.55 k.4390 0.8709 0.8292 1.0518 0.7597
10 0 11.4 4.03 138.8 146. 1=~ 4,63 103, T== S.uuw. 9.706* 5,581 15.58) 5.499
1,70 ©.283 . 8.2% 1.10  0.200 1.83 2,173 1.473¢  0.6367 1.181% 0.9183
Azmale _I|.....|.l Terum protaln 0
Day Croup (%) It GSH InP P.L Ha K cl Alb o) oy 8 r
36 Mo treatment 10 11.8 4,44 129.3 129.9 4.00 107.1 64,3572 lo.97& 5.107 15.154 5.085
0.28 0.587 12.16 1.68 0.240 1.73  1.3031 +1.1583,  0.6&36 0.860) 1.3608
Hegsugar € 1.875 g 12.3 h.um. 137.0 140.9 1,80 107.9 £§2.313* —w.q:mtf A_ 4T m= 15. 900 5982 -,
1.24 0.556 14.1S 1.29  0.240 1.45  2.3125 1.3001'  0.6534 0.3422 1.3049 “ 15,
375 40 12.2 465 1a4.9em  141.3 410 jo7.n3  Sh.382 9.150 g 7g4 14,733 m..mm
. - . . - . . . . - - . 3
1.07 0.417  9.75 1,34  0.170 2.0 1-36%7 2.824é 1.1127 1.3822 V.2390
7.5 100 11.4 4.36 14G.G = 142 1= 4.02 108.5 &4.734 174 5.816 1%.930 §.1a7
1,39  0.677 12.83 1.85 0.240 2.92 1.9%38 1.5196 Q.8608 1.1635 0.8623
13 10 12.8 4.85 137.9 141.8= 4,25~ 108.0 64,159 8.93%6 6.014= 15.23) 5.629
1.30 0.59S 4.73 1.40 0.242 1.56 1.4%05 15151 1.0919 0.719 1.4662
30 w0 11.3 4.80 150.5-= 142 4dm== 4,29~= 107.8 62,223 2.749 6.0a3am 14,614 T7.33e-
1.01 0.535 18.93 0.97 0,197 2.20 %.3022 2.3372 0.8279 L.197% 2.0837

_Each value represents the mean and standard devlatlon.

Slgnificantly different from Ho treatment

{ *=-«P£0.05, **---PC0O.01
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Table 6-3.

Seruvm blozaemistry of male and

female rats fed with Heosugar G for 91 days,

male
Day Gcoup (%) H SPT ) LAP ChE Al-P LOH TPK BUN CRE T P Alb Ca Chol Te Sy
92 Ho treatment 20 7.6 T71.9 57T.1  0.296  206.1 692.6 474,23 23.26 ©.66 #.70 2,24 9.8 23.5 234.8 164.4 0.9
5.22 12.948 4.85 0.0396 63.81 218,03 153.19 2.22% 0.120 0.326 0.114 0.33 8.2 70.71  1%.16 0.0
Meosugar G 1.67% 20 18.9 78.3 5.3 0.293 163.6 810.3 §75.6« 22.85 ©0.68 4.53 2.14= 9.9 46.8 263.3  1BB.1 0.8
.92 19,42 5 13 O0.041S $5.38 292,317 163.28 2.146 ©.124 0.268 0,127 0.33 10.46 80.30 12,51 0.0
2.75 20 ‘8.5 75.4 Eg.4 0.249== 163.0~ T9%.3 594_§= 20.T73-= 0.5 4,71 2.22-10.0 S0.3~= 311.8-~ 170.8 0.3
2.65  10.81% 3.9a 0.031d4 $0.62 221,09 144.78 1.794 0.350 ©.338 0.125 0.31 6.8 97.94 14.09 0.0
7.5 0 17.5 76.8 50.5- 0.222= 151.3~« 887.4+= 735.3=» 19.16~= 0.85 4.52 2.6~ 9.8 40.1 253.9  176.3~~ 0.9
3.69 12.80 a.G7 0.0325 44,07 236.53 265.22 Y.381 0.132 0.200 0.109 0.27 10.49 87.62 14.8a 0.0
15 20 25.1~ 82.4= 63.0== 0.197== 164.9% 771.8  555.9 18.97v= 0.65 4.d45«= 2,16~ 9.9 45.3  280.8 164.1 0.9
12.2 18.77 4.79 0.0281 $9.,49 207,73  144.08 1.393 ©.109 0.204 0O.13e 0.5 8.1 7a.81 17.51 0.0
o 18 18.9 76.0 61.1» 0.163== 147 0=~ 724.2 Sga.7= 15.92<% 0.62 4,50« 2,23 10.1- 45.4 292.7- 164.8 0.9
, 7.79 11,42 .80 ©0.03a2 48.99  197.39  184.29 1.458 0.125 0.2a3 0.136 0.31 6.57 99.79  13.47, 0.0
Jemale .
Day Group {%) N CPT Gor LAP ChE Al-P L.OH CPK BUN CRE T P Alb Ca Chol T ¢
< €lu Il
32 Mo treatment 20 18.0 1.3 30.0 1.013  124.9 560, 1 4719.3 21,86 ©0.90 S.12 2.60 10.7 60.8 265.3 '149.6 1.0
11,22 43.74 .47 ©0.654 42.84 209.45  205.77 2.25% 0.454 0,305 0.170 ©0.23 13.23 167.74 9.2 0.0
Ncosugar C  1.875 o 5 4 67.5 52.5 1.006 116.6 593.4 485._4 20.68 0,81 5.23 2.64 10.9 S&.4 239.2 151.3 1.0
§.32 15.97 4.35 , 0.2029 42.64 200.39  185.74 2.493 0.170 0.964 0.198 0.33 B.5f 7,60 11.67 0.0
375 20 8.9 67.3 2.3 0.919  119.0 571.2 a7i. 4 21,36 ©0.84 5,13 2.62 0.7 5S8.4 226.8 145.5. 1.0
7.52 16.04 5.63 O.4765 48.58 165,217  129.54 2.278 0,201 0.291 ©.189 0.34 9.28 70.79 14.99 0.0
7.5
18 17.2 64.6 50.3  1.034  122.3 588.8 478.6 20.32= ©0.74 S,30 2.74 10.8 58.8 223.1 152.2 1.0
5.8 13.19 5.43 ©.1548 JB.12 227.36 175.60 2.294 0.171 0.540 ©.204 0.55 10.48 99_ 44 11,03 0.0
15
20  16.1% 61.1 51,0 1.085 B82.3=~ 534.8 a77.3 20,15 ©.80 5.15 2.63 10.9~ S8.9 218.8. 1S54.1 1.0
3.60  12.19 5.18 0.1803 20.76 1S0.80 1920.30 7.146 ©.277 0.435 0.232 0.39 10.49 103.99 13.75 0.0
30 ) . .
19 123.%y  102.0 54 .6~ 1.179~ 125.6 658.0 536.9 \8.17== 0.99 S.S50v= 289-=11.2*=61.6 . 258.8 150.2 1.1
24.10 E9.22 €.50 0.231% 50.30 237.06 180.21 2.537 0.476 0.437 ©.233 0.25 10.94 {65.88 12.35 0.0
fach value represents the mean and standard deviation, '
Significantly different from Ho treatment : *---P<0.05, s _.PL0,0L



—————— —— . .

Table &-4 Seruva biochemistry of male and female rats fed with Heosugar C for 2?1 days,

1
S — Setfum proteln i
Day  Group (%) Mo Gsn IaP P.L a K €1 Al o a # r
2 Mo treatment 20 12.1 3.98 175.6 143.5 4, 14 102.2  §3.9%83 3.975 4.638 15,982 S.a21
1.21 | 0,217 t1.60 0.76 0.185 t.58 1l.%202 1.301) 0.5746 1.1718 0.6532
e . o = - . §3.%69 10,259 : - 15,151+
Heesuyar C 1.875 30  11.3~ 3.92 172.7 124 Toam 2,18 103 .5« . 5.588~w 5.042
1.25  0.2822  12.s0 1.03  0.177 1.57 1.383¢ 1.1967 g s0ga 0.351)  gly912
3.75 20 11.9 3.98  163.4== 1a3.g 4.21 - 102.4 “wam“ w.mu“a 5.655wn J.M"mn §.Sa0
, 1.50 0.232 9.19 0.93 0.208 o.gs % . 1.0467 - 0.7927
7.5 20 11,4 3.98 177.6 144 Gauw 4 (7 103.3« 1,756  )]1.421~~ 5.02% 15.300 6.001~
1.53 0.246 15. a8 1.00 0.213 1.83 2.7747 1.995s 0.7132 1.033« 1.0380
13 20 1.5 3.99  180.9 184.8«= 4,15 103_4= §3.4)1 9.955 5.269 5. 299 6.144=
1.04 0.2714 13.24 0.9% 0.212 1.85 2,2991 L.743) Q.6926 0.989%¢ 1.175¢0
o '8 10.5-=  4.01. 165.6= 143.3 4.20 103.6- 42.25) 2.053- S.671=% 15,35 6.708%-
Q.84 Q.207 9.78 1.35 0.245 1.79 2.18% L.o51s 0.7087 L.2294 1.2846
Lamale [~ Se¢rum proteln . |_
Day Group (%) N Csh Inp P.L Na K cl . Alb oy o, i r
92 Ho treatment 20 12.1 3.93 170.4 142.8 4.26 107.9 60,104 11.285 8.149 ma.unn . w.&nw
1.44 0.337 18,37 1.18 ¢.278 1.94 2.2371 2.0%4] 0.79s50 0.9%627 1.3asa
Heosugar ¢ 1.875 19 121 3.96 16G.1 144 Gon 417 110 1%= g1 384% - g.452ee "S5.580. 15.036  .'7.944
0.96 0.284 {7, a0 1.80 0.185 1.91 2.4606 2.1102 0.892% 1.0488 1. z840
3.7 20 11.5 1.91 148 _1=» {43,9 4.17 108.2 €1.652 ) .558 6.2%1 16,674 7.827
" 1.10 0.381  1§.23 2.83 0.227 2.76 2,744 1.7762 0.3701 1.3347  '1.2815
7.5 g 1.9 3.81 170.3  ° 144, 4=~ 4,26 109.8== 53 545 13.868* 5 g
. ) . . . .61~ 14.59 7.
1.27  0.345 20. 11 1.22 0.350 2,20 C.'30%, 2. 9502 5 5la- p....omu y.“““_
1s 20 A== 4. 133 109.,5== " ,p
11,6 4.02 166.6 144, €0.134) 11.3825 6.107 14,251  7.4350
1.43  0.477 19.13 1.44 0.237 1.79 2.512) 2.181) 0.6722 1.2538  ©.95242
30 19 . 4.13 108.6 58,591 13,552+
12.3 3.899 166.6 143.2 - 6.034 14,342 7.217
1.14 0.7867 27.55 1.3as 0.337 2.22 3. 3882 z.1827 0.6078 1.5921  1.%487

.Each v3lue represents the mean and standard deviation.
Skignltlcantly different from io treatment 1 *---P<0.05, **...p¢0.01

. e .
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Table 7-1. Organ welight of male rats fed with Heosugar & for )5 days.
Absolute organ weight {g]} Relative organ welght (%)
Wo . o . " .
treatment | 1+375% 3.75% 7.5% 15% 30% treatmant | 1°8755 3.75% 7.5% 15% 30%
Organ 1t 10 10 10 10 10 10 1o 1o 10 10 10
Brain 1.583 1,938 1.9a% 1.838 1.93¢ 1.934 0.5%12 0.541 0.558 0.E50 0.53% 0.553
: 0.030 0,085 0.087 Q.049 Q.083 g.085% 0.048 0.038 0.043 -] 0,05¢ Q.0%8 0.0%9
0.528 0.656 0.33c~ 0.589 0.563 - 0,556 0,180 0,183 0,150« 0,168 0. 160 0.159
Thymus 0.135 0.068 0.011 0, 108 0.131 0,120 | 0.029 0.015 0.0120 0.024 0.030 0.031
" i.2¢9 i1.204 1.28% 1,140 1.243 1.166 |0.9%0 0,337 0,381 0,334 0.371 0.30)
sart 0. 102 0,108 0.138 0,281 0,122 0. 168 | 0.032 0.033 0.048 0.111 0.038 0.028
Lun T.871 1.737 ISEL .19 (I 1.865« |0,529 0.483 0. 404 0.507 0. 4554 0.477
9 0.258 0.185% 0.182 0,357 Q. 123 o, 208 0.0171 0.047% 0.041 0.059 0,036 0.045%
16.513 15.600 17.162 16.295 . | I6.68& 12,564 | 4,736 4,319 4,900 4,620 4.595 J.062°%
Liver 1.537 2,228 1.748 | 2,881 1,988 2.984 0.417 0.564 0,400 0.680 0,527 0.651
0.5 0.838 0,819 G. 171 0.864 0,842 0.4 0,232 0.229 2.211 0.2348 .24l
Spleen 0.124 Q. 101 0.012 0.126 0,103 0,113 0.034 0.018 0.019 0.030 0.0 0.0
T.4583 i, 491 1.607 1.507 1.508 1.012 |O.418 G.411 0.451 G.a21 0.416 0,397
Kidney ‘&7 0.117 0.016 0.109 o0.150 0,168 o.N7r C¢.048 0.015 0.038 0,045 0.0532 0.034
YRy 1.508 1.478 1.600 1.498 1.545 t.,280v |0.422 0.412 0.add 0.425 0,421 0.236 -
0.15%86 0.098 0.121% 0.132 0.145% 0,411 0,048 0.024 0,031 0.041% 0.049 0.024
Adrenal ©.062 G.064 0.01% 0.066 0.067 0.066 .07 T.018 0.011 J.01% 0.019 0.019
_ 0.014 0.00% 0.020 Q. 009 0.0\S 0,012 | 0,004 0,002 0,005 0,004 0.004 ©.003
1. 7118 1.7712 T.780¢ 1.704 1.762 1,728 0.484 0,496 0.500 0. 483 G, 407 0.500
(wy 0.101 0,153 0..1632 0. 098 0.091 0.121 0.037 0.046 0,041 0.039 0.049 0.069
Testis 4.718 i.741 I.739 1,100 1,112 1.649 0,481 0. 4868 0.481 0,482 0. 490 0.474
(R} 0.0%8 0,127 0,114 0.090 0.081 0.209 | 0,017 0,030 0.b48 0.038 0.052 0.066
Prostat O.556 0.51171 0.524 0.514 0.564 0,457 0.155 0.145 0.1417 0.1863 0,153 G.120
< 0.140 0. 109 0,099 0,114 0,130 0,093 0.012 0.0314 0.030 0,026 0.031 0.071
Hy pophysis 0.012 0.012 0.012 Cc.0la 0.012 0.010 |[0,003 0.003 0.00) 0.003 0.003 9.003
0.003 0.003 0.003 0,002 0,001 0.003 0.001 0,001 0.001 0,001 0. 000 7.00)
Intestine 213.508 20.083+ | 21.0011 20, 406 36.326d% | J1.B1B#7 [E.318 5.81% 5.814 5.704 T.411. B.\05K*
2,407 2.314% 2, 1414 4,001 s..mmu 5 5.118 0.619 0.3%1 ‘0. 469 0,890 0.154 1.14%9
157,80 358.10 351.60 - 353.90 364,10 49,40 ¥
Body welght 21.03 19.12 .10 26,01 33,48 32,34
Each valus represents the mean and standard devliatlon,
Significantly different from Mo treatment *euaPC0.05, *%---P<0.01




Table 7-2.

Ocgan weight

of female rats fed with Neasugar ©

for 35 days.

significantly different f

-

rom Ho treatment 3

. p<0.05, **---P<0.0}

"Absolute organ welght (g) Relative organ weight (%)
Ho 1.675% | 3.75% 7.5% 15% 30% Ho 3.75% 7.5% 15% 30%
Organ tregtaent =9raa ‘ . treatment . .
10 10 10 10 10 10 10 10 10 10 10
8raln 1.941 1,599 1,978 2.010 Z.021 7.070 0,049 0.86% 0.044 0.530 0.897
0.213 Q. 139 Q, 174 - 0.1132 Q.189 0,190 Y 0 0RS 0 o063 n.051 0.ORS . Q094 |
1 0.560 0.569 Q.490 0.615 Q.57 0.614 0.243 ‘lo.21% Q.257 - 10,230 0.2%4
hymus 0.165 0.082 0.093 0.118 0. 111 0.110 0 nen. . | 0 06 0 _pan 0. nd2 o nde. | n.pa1 |
Heatt D.984 0.962 0.979 {.008 0.976 1.027 0.479 0.420 0.422 0.404 0.425%
& 0. 126 0.094 0.08% 0,113 0,128 g.114 n.oi?2 0.021 0.023 Q, 051 Q.0%6
Lung 1.475 1.491 1.389 1,491 1.200 1,499 0.643 0.609 0.624 0.622 0.620
: 0.227 Q.204 0,198 0.183 Q.152 0.003 . 0.018 0.015 0.056 0.065 0.04)
10,862 11,190 10.329 10,6329 10.6837 i1.419 4,729 4.536 4,451 4,485 A.T14
Liver 1,599 1.288 0.768 y.081% 1.472 1,176 __ | _0.48R ] Q.240 {.258 Q. 544 0.422
.68 g.713 0.617 0.689 0.731 0,656 0.295 0.275 0.287 a.303 0.2
Splezn Q.169 0. 137 0,083 Q.138 0,127 0. 12% 0. 058 0.0314 Q.067 0.04%9 0.0%0
1,058 1,047 1.080 1,005 1.055 \,0817 0.463 0., 466 0.4595 0.496 0. 149
. () 0.085 0,086 0.101 0.072 0.15% 0.11% 0.040 0.044 0.016 0.053 0.041
Kidasy ° 1.042 1.08S 1.045 1,103 1.062 1.086 0.45% 0.459 0.48612 0.440 0.449
(R} 0. 116 0. 101 0.083 0,099 0.130 0,18 o_ndl G nai Q019 0.04% L)
rd ) Q. 1005 0.0946 0.0R94» 0,095 0.0082 0.09710 lo.0441 0.0398 0.0392 0.0365+* {0,040!
rena 0.01230] __0.01372 0.01118 6.o099g  0.01987( 0.01286 A poBss | _D_DOEAE | 0. OORA2 a anisa | o oasie | 0.Q052
i 0.086 G.088 0.090 0,091 0.091 0,086 0.020 5. 040 0.038 ©0.038 0.036 .
Ovary (L) 0,011 g.0t 0.012 0.012 0.009 0.020 0.005 0,004 G.005 0.004 0.008
(n}) 0.086 0.088 0.090 0.081 0.081 0.006 0.038 0. 040 0.038 0.0239 .06
Q.01 Q.01 0.012 0,012 Q,009 Q,020 Q.00% Q.004 0.00% 0.DO4 Q.008
Uterus 0.182 0.753 0.629 0.638 0.740 0.823 0.327 276 0,267 0.30%9 Q.341%
Q.479Q Q.273 0,169 Q0,146 9,200 0,310 Q. 183 Q,07% . Q.051 0.Q86 0,129
:«vouswumn 0.0175 0.0164 0.0181 0.0174 0.0170 0.0185 0.0076 3.00T1 0.0073 Q.0071 0.0076
0.003631 0.00222 0.00277 0,00216 0,00254 9Q.00208Q1 0.0011% g,00087 1 0.00133 Q.001%9 Q.001352 | 0.Q0104
ntestine 16.892 17.89% 11.475 17.874 19.685 36.9874+ [7.34) ﬂ.mmu. 7.500 8.1217 o.qu_..I;
2.111% 2,232 2239 1,990 4.505 2.49% 'l N 946 n.i1s B 1,253 Q,§89
fody welght 229.20 33.40 21.90 38.70 41.80 [Tl
19,515 14.362 15.184 18.050 17.249 9.516
: Esch value represents the mean and standard deviation.



Table 7-3, Organ welght of male rats fed with Heosugar G for 9] days.

Absolute organ welght (g) Relative organ weight (%)
Ho - o ’
troatment 1:873% 3.75% 7.5% 15% 0% treotmont| 1:875% 3.75% 7.5% 15% 3ox
Organ 3
20 20 20 20 20 15 . i 20 oozl W - 20 20 18
2rain 1.092 2.017 2,014 | 2.41)8 2,150 3.089 0.422 0.408 . ] 0.390»» | 0.299» 0.0 0, 40%
Q.118 0.103 9.105 0.09a 0_NgEs 0. 092 f.N19 034 .00 0.016 0.9 (.04]
Thyous 0,528 a.6ll 0.604 0.623 0.628 0,584 0. 108 0,120 0.114 0.116 o1l 0. 11
. 0.119 0,158 Q. 138, Q.162 08172 o145 | 9,022 Q.033 0,028 0,031 g.029 9.023
Heart 1.483 1.561 1.563 1.605x 1,622 1,557 0.1989 0,908 0.294 0,301 0.308 0.300
0,120 0,255 0,154 0,189 0. 1E9 0141 0.011 f.038 10,029 0.032 0.031 0.0
Lung 2.15% 1.187 2,160 2,356 2,008 2.179 0.434 0,421 0,409 0. 442 0,439 0.420
0.304 0.312 {  0.24% 0.605 0,487 218 0.053 Q.088 0.06) 0.109 0.097 0. 060
Liver 18,901 19,933 20,571 20,759 20.9810 19.669 7,786 3.800 3,864 3.875% 3.910 3.743
3.076 9,54 1.908 3.471 4. 010 A.359 ]| 0, 404 - 0,143 0.%42 0,421 0,542 0.302
Spleen T.0T0 .00 1.037 0.939 0,993 1,024+ | 0.20¢ Q.1200 0,194 0.1711++  J0.189 0.195
0.153 0.130 | 9,139 0.133 0. 120 D141 0,030 0,026 Q.036 9,026 0.022 : 0,018
i.153 1.116 1.171 1.160 1.764. 1.652 0.251 0.247 0,233# 0.33044  ]0.23a 0.317ss
Kidney (L) 0.198 0.231 | o.181 0.106 0,218 0.197 o.0n 0,041 '0.032 " 0.016 0.03% 0.030
. (R) 1.742 1,774 1.805 1.807 1.113 1,122 0.350 0.34¢ 0.239 0.939 0.226 0.332
0.218 0.264 0.115 0.214 023 0200 170.035 0.048 0,038 $.027 0.025 0,032
Adrena | G. 067 0.065 0,068 0.069 0.070 0.0711 0.014 0.019 0.013 0.012° 0.012 0.014
0.013 0.012 0.010 0.01% Q.016 n.oi2 2.003 0.00% . { O 002 0,002 2,003 0,002
1.937 1.860 1,900 1.971% 1.924 1,994 0.92912 0.365¢ 0.3574% [0.371 0.366v 0,318
Testrs (L) Q. 106 0.165 0. 111 . 0,147 0.185 0.009 0.012 Q.04 0.076 0.029 C.041 0.04
R) b.91] 1.893 ‘| 1.90% 1.970 1.91% 1.904 0.3287 0.312 0.358xx- | 0,371 0.J64s 0.264
{ 0.114 0. 139, 9,127 0.1379 .19 0114 ©.033 0.040 0,016 u.nIs Q.07 0.051
Prostate G.804 0.662 0.804 0.908 0,019 0.809 0.162 0.169 0.151  ~ 0,170 0, 166 0.172
0,219 LT 0. 141 0_111 ol —0.2211 0.040 0.039 0.021 0,059 11,0318 O 04§
Hypophysis 0.0138 0,015 0.014 0.01§ 0.017 % o0.017 | 0.003 0.003 0.c03 [o0.003 0.003 0.003
0,004 Q. 004 Q.004 0,004 0. 003 o.ona 0,00} 0001 0.001 .00} 9,004 Ol
Intestine 75,760 26.813 16,912 17.451 31,7800 | 37.443..1 6§.180 -] 5,230 8,058 8. 142 6.0004= |7, 154ys
3.018 4,711 2.138 Y1 $.358 3.06% Q.394 0,042 0,548 0,496 0.679 0,592
497,70 512.30 533,260+ |533.40¢+ |578.55+ [523.61 . j
Body welght 42.09 45.64 34.67 9.2 50,1 §0. 10

Each value represents the mean and standard davliatlon,

Signlflcantly different from Mo treatment @ e aPC0,05, **--.P<0.01



Table 7-4. Organ welght of female rats fed with Neosugar ¢ for mm.nutu.

Absolute organ welght (g) " ., Relative organ welght (%}
Ho
No 0% 1.873% 3.75% 7.5% 15% Jox
Organ tr=atment]| 2-075% 3,75% 7.5% 15% 3 treatment .
20 19 20 19 20 19 20 19 20 19 20 19
Braln . 1.892 1.938 1,942 1.924 1,921 1.953~ |0.673 0.662 0.6J2¢s 10,640~ |0.629:+ [0.g28--
©__0.084 9,064 9,097 9,025 0,072 0.074 0,042 0,057 0,049 0,043 | 0,041 0.054d
Thymus ~ 0.37% 0. 406 0.419 0.380 0.39¢ - | o0.459 9.133 0.138 | 0.1386 0.12¢ . |o0.128 0.135
9.133 0.089 0.135 0,061 0,082 0,109 0.044 0.029 0.044 0,023. 0.028 0.037 -
Heart 0.943 ©.983 1.005 1.0549e | | 04240 | y, 0840« [0.335 0.334 0.338 0.35G- 0.341 0.33%
0.091 0,126 Q.11 0.088 Q.088 0. 114 0.033 0.041 0,030 0.02D 0.033 0.034
Lung 1.604 1.511 1.548 1.608 { |.601 1.538 0.669 0.513+ 0.503++ |0.537 0.523° 0,495+
. 0.271 0.138 0.195 0,182 0,178 0,106 0.080 0.030 0.061 0.052 0.046 0.046
Liver 11,102 i1.262 11,814 i1.688 11.604 12,179+ [3.931 3.830 3.833 ~ [a3.000 3,786 3.689
1.358 1.131 1.452 1,353 1,419 1,361 0.427 0,354 ‘| 0.426 0. 454 0.9361 Q.293
Spleen 0.621 0.631 0,647 0,693 0.634» 0.541 D.221 0.214 0.211 0.230 0.234 0. 206
N 0. 106 0.123 0.07% 0.097 0.067 0Q.082 0.03g 0,031 0.028 0,034 0.024 0.030
1.062 1.096 1.038 1,092 1.101 1.057 0.378 0.372 0.337+ 0.363 0.360 0.340°
Kidney (L) 0.176 0.227 0.098 ©.102 0.191 0.097 0.086% 0.072 0.018 0.040 0.061 0.036
(R) 1.088 §.107 1.020 1.096 1.430 i.068 0.387 0.376 0.334++ |o0.364 0.1270, 0.343-
0.208 0,223 Q.088 0.095 0,231 0.095 0,016 0.072 0,027 0.037 0.074 ©.03)
Adrenal 0.0726 Q.0766 0.0728 0.0771 0.0822¢ 0.0027+ 0.0258 0.0262 0.0237 0.025%a ¢.0270  |0.0267
0.01142( 0.01343| 0.01189| ©0.01275| 0.01311]| 0.01474} ©.00376 | 0.00486 | 0.00411 | 0.00a56 0,00474 | ©0.00550
; 0.075 0,086 0.0832 0.080 0.079 0.078 0.027, 0.029 0.027 0.027 0.026 9.025 .
) 0.014 |. o0.011 Q.010 0.qi0 0.012 Q.01 0,004 0.005 0.004 0.009 0.004 0.004
Ovary . 0.075 0.086+ 0.082 0.080 0.079 0.078 0,027 0.029 0,027 0.027 0.02% 0.0325
(R) 0.014 0.011 0,010 0,010 0,012 0.011 0.004 0.008 0.004 0.003 | 0.004 0.004
0.866 0.734 0.761 0,882 ©.803 0,917 0.308 0.251+ 0.2479 9.394 0.264 0,295
Uterus 0.235 _ 0.1 0,180 Q.291 Q. 186 ;328 0.08§ 0,063 0,057 Q.099 0.065 0. 110
Hypophysls 0.017% 0.0170 0.0169 0.0185 0.0179 0.0194+ [0.0062 0.0050 0.0055-% |0.0062 0.0059 0.0062
ypophy 0,00235) ©0.00245] 0.00221| 0.00278| ©.00326| 0.00331| 0.00082 | 0.00094 | 0.00077 } 0.00094 0.00108 | 0.00104
Intestine 16,353 17.393 19. {304« 18,510e¢ 20,0844 [25,220~+ m.u.—.- 5.8%90 6.202 6.152 6,552 5.089+=
1.942 |' 2,489 2,665 2,424 2.930 2,936 0.676 ‘0561 | 0.744 0.8714 0.783 0.837
Body welght 281.75,  |794.74 J08.65¢» "[301.47%¢ 306G, [5+% [J12.74°
16,832 25. 188 25,395 14,849 18,566 30, 898

€ach valus represents the mean and standard devlatlon,

Signlficantly different from Ho treatment ; *-—-P<0.05, *%...P<0.01

i
-




Table 8-1, Grosy and mloroscoploc observation of male rats Fed with Haosugar G for 35 days

Ito - X
. trestmant 1.875% 3.,75%. 7.5% 15% 30
Observatlon Organ Flndlng . ’ ’
H 10 10 10 10 10 10
Testls Small (one side) + 0 1] 1] 0 ] p.:
Hemorrhage and gas retention + 0 ‘0 0 pnu 0 0
Cross h O O .
. cw..m”“n—c.n + 0 ‘0 0 0 2" u_my
_ Distention of cocum + 0 0 0 0 pou u—v
found cell Lnflltratlon (one slde, cortax) * 0 H: V] 0 0 0
Kldney
Hyperplasla of renal pelvls wmucous membrane : . m)
{one slde) + i 0 0 a 0 0 1
Testls Aspermatogenesls (one slde) + 0 0 0 0 0 1)
Mlerosooplc Prostate Round cell Lnfiltration (interstltium) * 0 wcv mou 0 _ru 0
) Digestive couicaauepo: of mucous membrane * 0 0 0 puv 0 0
tract Atrophy of cecum mucous membrane * {1 I 0 .0 0 ~h_ —:g “
Urlnarcy , ] . e) .
bladder Hewmog Llobinurla retentlon _ + 0 0 0 1 o 0
+ = slight, + = moderate t :
letter) = animal no., -~~~ a}=53, b}=59, ¢)=B1,89, d)=113, e)=ll2, F)=102,14h, aun_....u. h)=1492, i)=144,147, J)=179,

k)=177, 1)=171,173,174,178,180, m)=176, n)=180



Table 8-2. Cross and mleroscoplo obssrvation of female rats fed with Heosugar G for 35 days
Ho 1.875% 3,75% 7.5% 15% 30X
treatment ~° ' .
Observation Organ Flnding :
N 10 10 10 10 10 10
* 0 0 0 0 0 43)
Cross m“mw“m»<a Distentlion of ceoum - b)
’ + 0 D 0 0 0 4
Mloroscople Kldney Round cell infiltration (mucosa of renal pelvis 4 poq 0 pgv pov 0 0

or lnterstlitium of cortex, both sldes)

+ = slight, + = moderate

Jetter) = anlmal po. === a)=371,373,377,379,

L)=372,376,378,380, c)=221, d) =208, e)=320

P



Table 8-3. Gross and microscoplu obzervatlion of mala rats fed with Meosugar & for %1 days.

Ho .
. treatment 1,875% 3.75% 7.5% -15% 30%
Observation Organ Flnding
" H 20 20 20 20 20 18
Testis Small (one side) + 0 0 0 0 0 1
Gross Hemorrhage of lntestine + 0 ¢ 0 0 puw 4]
Digestive k) 1 p)
i tract Dlstention of ceoum x 0 0 0 0 ! cav
+ o 0 0 o 0 3
Heart ftound cell infliltratlon . * pau 0 0o 0 0 "0
Liver Vacuelizatlon' * ' Hav 0 wov 0 0 0
Kidney Round cell inflltration {(one side, cortex) X 0 0 qu —av 0 0
: Small cyst (one slde, cortex) . + 0 0 0 0 pwv 0
Hieroseople y.gpys Aspermatogenesis (one side) + 0 1¢) 0 o 0 1
"Prostate Round cell inflltration A»:namun»npcav * 0 mau pav u:o ™) 0
o”mM“M»<n Atrophy of -¢ecum mucous membrane * 0 ] © o ¢ yrv anu

Fibrosls of Langerhanns's lslets + 0 0 0 p»v 0 0
Pancreas

Fibrosls of peripancreas '

I+
=
=
o

[

-

]
-
©

+ = skight, + = moderate, ++ = severe

latter) = animal no., ~-- a)=9, L)=15, c}=39, d)=48, e)nél, [)=67, g)=97, h)=92, L)=104, J)=137, k)=l32, 1)=126,

m)=122, n)=138, o0)=169, p}=151,153,157,161,165 170, q)=160,162,164, r)=151,157,160,162 .

Observatlon of dead anlmal

30%, no.l55 === Gross j Congestion{+) of thymus, and distentlon{++} and congastion(+) of cecum

Hlcroscopic ; Congestlon{+) of thymus

30%, no.163 --- Cross ; DBleod e ascltes,

and distention(++) of ¢ _
{an accidental death}



.; T.able 8-%, Gross and microscoplc 1servatlon of female rats fed wlth I mar & for 91 days i .
: Ho 1.875% % —
. treatment L° 3.75 7.5% 15% 310X, | .
Obscrvatlon Organ Finding . - .
T H 20 19 rmo 19 20 15
Uterus Edema +r wov 0o - © ¢ 0 1]
Gross - T
Digestlive . a)
tract ) Distentlon of ceocum + 0 0 0 0 0 5%, .
Llver Vacuollzatlon + 0 1] 0- 0 0 n=v
Round cell Llnflileration of cortex intersticlium * 0 ' pzw (] pqv 0 0 '
Kldney and/or regeneratlon of tubular eplthelial cells h) s), e q)
+ 2 | 0 0 1 0
Hicroscople . : ; o
Uterus lyperemla of mucosa + pav 0 0 o 0 0
.— - ’ *
cnmw“”~<o Atrophy of ceoum muoosa * 0 0 0 0 0 w—w
+ =.slight, + = modevate, ++ = severe
letter) = animal no, --- a)}=350,361~363,365, b)=201,204, c)=2l7, d)=242, e}=233, f)=30s, g)=d26, h)=35h,3604, 1)=361,362,365
Obsetrvatlon of dead animal 1 . . .
. 1.875%, no.233 --- Gross j White spots of surface (+) of kldneys, hypertrophy{(+) of adrenal glands, mucold aneou—nhaz_

or fluld oontent(+) of gastric mucosa, and hemorrhage(+) of urlnary bladder ;

llicroscople | Pyelonephritites(++) of kidneys, congestion(+) of adrenal cortex{both sldes), atrophy,
necrosis and nnracmann—oza+v of gastric mucosa, and neorosls, calclfleatlon and round cell .
Int)lltratlon{+) of urlnary bladder

7.5%, no.232 we- Gross | Hypertrophy(+) of kidney(one side) and adrenal glands, and hemorrhage(+) of :Mw:gn< bladder

Microscoplo | Hasslve neorosis(++) of cortex of kidney{one slde), round cell infiltratlon{+) of :
cortex interstltium of kldneys, ocomgestion and edema(t) of lung, and congestlon(+) and
vacuollization(+) of adrenal nounnxmcowy sidas), and :nnnourma+v and round cell pzq-_nnaapozahv.
of urlnary bladder

30%, no.352 -e= Gross ) Olstentlon(++) and hemorrhage{+) of cecum, and mucold deposltlon or fluld content, hypecrtrophy |
and hemorrhsqe(+) of gastrloc mucosa
Hicroscopio | Her :hage(++) of cecum mucosa and hypere rﬂhu of gastrlc mucosa



T abhle 9-1.

Electronmlcroscople observatlo

n of male rats fed whth Heosuyar G for ¥l days

Oryan -

Findlng

Ho
treat- 1.875%
menkt

15% 0%

No. 1 I on »n

121 123 151 153

Liver

Fatty changes

Decrease in glycogen granules
Swelllng of mitochondrla
Increase Ln SER. *
Fragmentation of RER

Ingreass In lysosome .
Focal cytoplasmic degradatlion
Actlvatlon of Kupffer cell

++ ++ + +

Clomerulus

xpazox

Degeneration of o:—e:epnup cell

Degeneratlion of endothellal cell

T hickenlng of hasement membrane
Increase in mesanglum
Foot process fusion

Fubular
eplthellum

Disarrangement of bLrush border
Increase in lysoscome

Swelling of mitochondria
Flattenelng of basal Lnfoldings

\ — - — —

Endocrine

gland
Pancreas

Alteratlve changes of 28 cell
Alterative changes of of cell
Degranulation of g ocall
Degranulatlon of of coll

Exocrine
gland

Decrease ln zymogen granules

Alteratlive changes of aclner cell - - = -~

— = no abnormality deteectr + = moderate, ++ = severe !



LS
-

Table 9-2. Electronmlicroscoplo observation of female rats fed

wlth Heosugar € for 91 days

>

Ho

Organ ~  Flndlag treat- 1.875% 3.75% 7.5% 15% Jjox
’ . ment -
No.20)l 203 231 235 261 263 291 293 32) 323 351 353
Fatty changes + OHE O+ O+ F =+ =
. PDecrease Ln glycogen granules U —
Swelling of mitochondria - = m m m e + - e e -
Increase In SEN ek e e e e e e e e e -y,
Liver ' Fragmentatlon of RER = e e e e e e e e e e -
Increase in lysosome T T
) Focal oytoplasmlec degradatlion - e - 2 e - - o +y = =
Actlvatlon of Kupffer cell - - - L ...r - = -
Degeneratlon of epltholial cell - = e = = = - o e e -
Depenoration of endothelial cell —_ e e e e em e e e e e -
¢ lomerulus Thlckenlng of basement: membrane - - 4 e - - - e —
Incroase In mesanglum - = e e e e e e e e -
Foeod process fuslon - e e e em e e e e e e -

Kidney '
Disarrangement of brush bLorder - - - —_ - - - - - - — -
Tubular Increase :In lysosome - e e e e e e e e
eplthelium Swelling of mltochondrla - = = = + + + - + = - +
Flattoning of basal fnfoldings -~ e e m e e = e = m
Alteratlve changes of g cell - o e e e e M-
Endocrine  Alteratlve changes of o cell -
gland Degranulatlon of 4 cell ) e e e P S
cnunu::wmn_oz of of cell’ —- - —_ e e - - - - - -

Pancreas

Exocrine Decrease in zymogen granules . - e = e = = = = e ey
gland Alteratfve changes of aclnper cell -~ — - - - - - - -~ o < .

-~ = no abnormallty d cted, + = moderate, ++ = severe



