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Abstract : Because cleaning products are part of our everyday lives, it is essential that they should not
present significant risks to health. However, many petrochemicals in most soaps and detergents can be
absorbed through the scalp and skin and, over time, accumulate in the organs and tissues. This accumulation
may result in brain, nerve, and liver damage. Therefore, it is interested in developing non-harmful detergent.
According to Korea Research Institute of Chemical Technology, GC-100X may be non-harmful and non-
corrosive alkaline ionic water (pH 12). It is composed of hydroxyl radicals and supplemented with xylitol.
To evaluate influence of GC-100X on rats and beagles, GC-100X was diluted with distilled water (25%,
50%, and 100% solution respectively). Each of diluted GC-100X was daily treated per oral. In body weight
analysis, urinary analysis, ophthalmological test and autopsy, we did not find any significance, but in serum
biochemical analysis and hematological analysis, we found some significances in middle dose group
compared with control group. These significances in serum biochemical analysis and hematological analysis
may be not induced by GC-100X, because it was not found to be significant from control group in
histopathological examination. Thus, it is concluded that NOEL(No Observed Effect Level) of GC-100X
may be higher than all treatment doses used in this study, and GC-100X may be a non-toxic detergent.

Key words : GC-100X, non-toxic detergent, petrochemicals, NOEL(No Observed Effect Level)
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56 78 9:� .%; *+,-� 56 �� ;�<

/+: �=>? @AB� C� DE4F& [1]. *+

,- +G� �HI� JK%� LH�MN OPQ)%

5 RS TUV EW XY+Z [\] ^ �A_, *+

,- `a bc� .W IdeZ fg�hi %� j /

+Z [\] ^ �& [2]. k� lm. +=Z n�1o

lm pqH? rK� TZ st u� v==>? @A

f ^w �& [3].

*+,-. xm+G� Ea� y^4� uV� O^

w? zW< {| �}~ *+,-V �� ��, :@,

��� �H� �� ��TZ zW �AV ���Hw

%� ��[ �J� y^4Hw �& [3]. k� `��

LH�M� �5 [�� XYTUE �l��Z *+,

-N r� ���� �5� 9: �l��|Z �5�

Z ��& XY�� �� ���&� ��� �& [4].
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a�� ��� *+,-� �W E ‘�\��\�’  

. ¡E� 4� Ide ¢£¤�[ ‘¥[s\’  Z K

X%� KH^¦. a� y^? §2¨ {| �}~ ©

gMª«. y^¬Z �5 �®Z KX%� CAV

��4� �& [4]. ¯° @±. � 78��<� *+

,-� "8? ²³W ´. ¡E� µ&� ���

�A_ [5], �� u� �==>w @Af ^w �&. *

+,-V E� �W I �= ¶·"E C¦ �z ¸J

+ ¹2�~ º�� �J. �O�& [6, 7]. k� ,»

¼� ½$¾ ¿8� �� À¦ *+,-. xm+G¦

�J . ¡E� 4Hw %�� b¾ ÁÂ�H� �V

E� ¹2AV �R%� u�� Ã&� �"4� �

& [8, 9]. R�? �)� k &Ä tÅ9:V� *+,

-� Æ+. Ç`? ²³%�, HÈ� ÉÊ:w Ë·�

�Ì� �&� ��4� �& [10]. �6� OÍ %�<

Ea� /+� Î. Ï� Ð�W+ ,-. ÑX ÒÓ+

� 1ÔW �� �&.

GC-100X� OH− radicalZ &Õ rK� �Ö¢�+

^V 0.5% ̀ @�×(xylitol)Z rK%� �A_, pH 12.

�ÖØ�+Z [\Ù& [11]. �ÚiÛ1Å78¡. Ô

+ /+ 1Å9: � Ð/+� �nµÜ �� #$� T

UV ��4� ��| [11], ± 78�<� GC-100X.

/+5J? �& Dt¾ DE%H vW< Ý£N  Þ

Z �)%5 ßß 28@: 90@� GC-100X? u8 �

5%à&.

�� � ��

�� ��

Ý£(Sprague Dawley)� ^á 4̧ â 40s�N Yá 4

¸â 40s�? 1̧ @ ã0 ¼� ()�A_, 1Å ä1

aI åv� 5̧ â. ^á 104.8 g - 127.7 gN 5̧ â.

Yá 102.1 g - 123.9 g �&.  Þ(Beagle Dog)¦ ^á 5

Ñæâ 12s�N Yá 5Ñæâ 12s�? 1̧ @ ã0 ¼

� ()�A_, 1Å ä1 aI åv� ^á 7660 g -

10070 gN Yá 7125 g - 8930 g �&. tÅ l¦ çw

22è3oC, O�¹w 50è10%, éH ê^ 10 - 12ê/hr, l

ë1� 121� (07:00-19:00), lw 150-200 lux �F&.

�� �	

± tÅ�<� 1ÅTUZ 1@ 1ê, ¸ 7êV Ý£N

 Þ� ßH 28@: 90@� 10:00-11:00 (�� u8V

�5%à&. ± tÅ�< 1ÅTUZ u8 �5� �K

� *+,-� ��, :@, ��� �H� �� ��T

Z zW �AV ���Hw %H �ì�&. �5Õ¦ a

IZ HíAV %5 �5ÕZ Ç%à& [12, 13].


� �

îï �T� �%5 �5Ñ1 $, �5Ñ1 ¼, 1Å

ðñ 1ò� ó¸ 1ê ôÇ%à&.

� ��

1ÅH� I ÐQvV  Þ¦ ß õä 3s�ö, Ý£

� ß õä 5s�ö. �T� �%5 1ê �÷� ¼, �

÷� �%5 ø�: ÷Õ ù úZ �û� &�, ü1 ÷

ã() 1Å�(Combur-test M, Roche Dignostics,

Germany)? ()%5 pH, gravity, nitrite, protein, ketone

body, urobilinogen, bilirubin, glucose ù occult bloodZ ô

Ç%à&.

���� ��

�5H� I ÐQvV  Þ¦ ß õä 3s�ö, Ý£

� ß õä 5s�ö. �T� �%5 ý# ù ã#uZ

�)� #:Û" ã(? 1ê t1%à&.

���� � ������ ��

@þ ÿÛ" ã(� ÿ`�G�H(Coulter S880

: H1, technicon, USA)? �)%5 �5$ ù Jã$

$ �T� �%5 RBC, WBC, hemoglobin, hematocrit,

MCV, MCH, MCHC, platelet, eosinophil, neutrophil,

lymphocyte, monocyte, basophilZ G��A_, prothrombin

time (PT), partial thromboplastin time (PTT)¦ APTT, PT

reagent (����, Japan)? �)%5 ¶· ã(%à&.

� RiÛ" ã(w �5 $ ù Jã$ $ �T� �

%5 ��� ÿ. @J? tç� 30G� �	%� 


� ¼ ¡�G�(3,000 rpm, 30 min)%5 �¦ �� �

W< �`�G�H (Express 550: SPOCHEMTM SP-

440, ARKRAY, Japan)? �)%5 alaninetransaminase

(ALT), aspartate transaminase (AST), alkaline phosphatase

(ALP), albumin, total bilirubin, BUN, cholesterol,

creatinine, glucose, Ca, total protein, triglyceride jZ ô

Ç%à&.

���� � ���

$ 1Å�T� �%5 �=, �=(�),  =, �=,

J�(�), �, �%^a, Â�(�), `�, �é(�),

�=, ��, �O�(�) j. ��=H IÕ ù aI�

�� O�=H IÕZ ôÇ%à&.

� !" ��

$ 1Å�T� �%5 etherV s�� &� ����

Z ��%5 �G¾ �1�&. =HIÕ ôÇ� �Â

îï =H? I+ ����� �Ç1�&. 2̧  �O.
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�G� �ÇZ Î  ¼ =Hl¶Z ²~! �óH

(SAKURA, Tissue-Tek VIP, vaccum infiltration Processor,

Japan)� �ó%� s�"V#(Microm, HM340E,

Germany)AV 4µm �$Z |�� Hematoxylin & Eosin

%úZ t1%5 l¶Z �û%à&.

#$�� �	

± tÅ�< �¦ ôÇ	. zÌÛ" G�¦ zÌ&

� computer programE SAS(Statistical Analysis System)

? �)%5 jGÊ ãÇ ¼ one-way ANOVA�< K.

� F'� �û4� ()� �%5 �lõ: ß )Õõ

(�� K.^í p<0.05V Dunnet's t-test? �)%5  

!%à�,  î^E u�� GÊ� �%5 Kruskal-Wallis

nonparametric analysis ¼ K.� u� Wilcoxon-Mann-

Whitney rank-sum test, Nemenye-Kruscal-Wallis multiple

comparisonsZ t1%à&. k�,  �l¶Û"AV �

ûµ  *. XR´w� χ2 (Chi-square)V ãÇZ %

à&.

� 	


� %�

Ý£N  Þ î+�< ã(9: $ H� �# �+�

lõ�  W ,)Õõ, I�)Õõ, ��� �)Õõ�

< 1ÅTU �5� .� K." aI *i� �û4�

À-&(Fig. 1).

� ��

Ý£N  Þ î+�< ã(9: $ H� �# �+�

lõ�  W ,)Õõ, I�)Õõ, ��� �)Õõ�

< 1ÅTU �5V E� b�¨ |� )Õ .."E *

i� �û¨ ^ ÏF&(Table 1-1, and 1-2).

��� � ������ �� &�

(1) Ý£

^á¦ ALT(Alanine Transaminase)� �+�lõ

(32.80è2.49)�  W ,)Õõ(38.60è6.95)�< K.+

Fig. 1. Body weight of rats and beagles.
A: Body weight of male rats for 4 weeks; B: Body weight of female rats for 4 weeks; C: Body weight of male beagles
for 13 weeks; D: Body weight of female beagles for 13 weeks.
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Z [\/A_ BUN(Blood Urea Nitrogen)¦ �+�l

õ(14.70è1.62)�  W ,)Õõ(18.18è1.64)�< K.

+Z [\/� CREAT (Creatine) 01 �+�lõ(0.58

è0.05)�  W ,)Õõ(0.70è0.00): �)Õõ(0.64è

Table 1-1. Urinalysis in rats orally treated with GC-100X

Parameter

Male Female

Control
D.W
5b)

Low
25%a)

5

Middle
50%

5

High
100%

5

Control
D.W

5

Low
25%

5

Middle
50%

5

High
100%

5

Nitrite

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
+
+
-

-
-
-
-
+

-
+
+
+
-

Urobilinogen
(Ehrilich unit/dl)

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

Protein
(mg/dl)

30
30
30
-
-

30
30
30 
30
30 

30
30
30
30
-

30
30
30
30
30

30
30
-
30
-

-
-
30
-
-

-
-
30
-
30

30
30
-
30
-

pH

7
6
6.5
6
6

6.5
6.5
7
7
7.5

7.5
7
6
6
7

6.5
7
7
6
6.5

7
7.5
7.5
6.5
7

7.5
7.5
7
6.5
7.5

7
7.5
7
7
7

7
7

6.5
6.5
7.5

Occult blood 

-
50
50
50
-

 -
50

 5-10
 -
10

5-10
-

5-10
-
-

-
50
50
50

5-10

-
-
-
50
-

-
-

5-10
50
-

5-10
-
-
-
50

50
-
-
-
-

Ketone body
(mg/dl)

+
-
+
+
+

-
-
-
-
-

-
-
-
+
-

-
-
+
-
-

-
-
-
-
-

-
-
-
-
+

-
-
-
-
-

-
-
-
-
-

Bilirubin

-
-
-
-
-

 -
 -
 -
 -
 -

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

Glucose
(g/dl)

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
notmal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

normal
normal
normal
normal
normal

a), dilution rate of GC-100X(%).
b), number of animals.
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0.05)�< K.+Z [\/&. Cl−� �+�lõ(98.60è

1.52)�  W ,)Õõ(102.00è1.58)�< K." ��?

[\/A_, Neutrophil¦ �+�lõ(2.20è0.45)�  W

�)Õõ(1.40è0.55), I�)Õõ(1.40è0.55), ��� ,

)Õõ(1.20è0.45)�< K." ��? [\/&. Yá¦

TP(Total Protein)� �+�lõ(5.86è0.20)�  W I�

)Õõ(6.33è0.22)�< K." ��? [\/�, K� �

+�lõ(8.60è0.27)�  W �)Õõ(9.76è0.31), I�

)Õõ(9.88è0.27), ��� ,)Õõ(9.64è0.38)�< K

." ��� [\0&(Table 2-1). 

(2)  Þ

^á¦ ÿÛ ù �RiÛ" ã(9: Eosinophil

� �+�lõ(0.00è0.00)�  W I�)Õõ(2.67è

2.51)�< K." ��� [\0A_, MCHC(Mean

Corpuscular Hemoglobin Concentration) 01 �+�lõ

(34.33è0.58)�  W I�)Õõ(33.00è0.00)�< K.

" ��� [\0&. k� TP(Total Protein)� �+�l

õ(6.40è0.23)�  W I�)Õõ(5.95è0.09)�< K.

" ��? [\/&. Yá¦ RBC(Red Blood Cell)� �

+�lõ(7.06è0.59)�  W I�)Õõ(7.93è0.58)

�< K.+Z [\/A_, MCV(Mean Corpuscular

Volume) 01 �+�lõ(69.00è1.00)�  W I�)Õ

õ(65.33è2.52)�< K." ��? [\/&(Table 2-2).

'(�� �� � 
�) (* + ��, -(�

�.

(1) Ý£

��=H�< ^á. u� ��< �+�lõ(1.11è

Table 1-2. Urinanalysis in beagles orally treated with GC-100X

Parameter

Male Female

Control
D.W
3b)

Low
25%a)

3

Middle
50%

3

High
100%

3

Control
D.W

3

Low
25%

3

Middle
50%

3

High
100%

3

Nitrite
-
-
+

+
-
-

-
+
+

-
-
-

+
+
+

+
-
-

+
-
+

-
-
-

Urobilinogen
(Ehrilich unit/dl)

normal
normal
normal

normal
normal
normal

normal
normal
normal

normal
normal
normal

normal
normal
normal

normal
normal
normal

normal
normal
normal

normal
normal
normal

Protein
(mg/dl)

30
30
30

30
-
-

30
30
30

30
30
-

30
30
30

-
30
-

30
30
-

30
30
-

pH
6
6

6.5

6
6.5
6.5

6
6

5.5

6
6.5
5

6
6

6.5

6
6.5
6

6.5
6.5
5

6
6.5
5

Occult blood 
50

5-10
50

10
50

5-10

5-10
10
50

50
50

5-10

50
5-10
50

5-10
-

5-10

50
5-10
5-10

50
50

5-10

Ketone body
(mg/dl)

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

Bilirubin
-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

Glucose
(g/dl)

normal
normal

100

normal
normal
normal

normal
normal

100

normal
normal
normal

normal
normal
normal

normal
normal
normal

normal
normal
normal

normal
normal
normal

a), dilution rate of GC-100X(%).
b), number of animals.
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0.07)�  W I�)Õõ(1.30è0.13): ,)Õõ(1.28è

0.09)�< K."E ��� [\0&. Yá. u� �ô

�=�< �+�lõ(0.61è0.07)�  W ,)Õõ(0.68

è0.04)�< K." ��? [\/A_, ô�=¦ �

+�lõ(0.60è0.07)�  W ,)Õõ(0.66è0.03)�<

K." ��? [\/&. �=�< �+�lõ(0.67è

0.07)�  W �)Õõ(0.73è0.05): I�)Õõ(0.75è

0.06)�< K." ��? [\/�, �� �+�lõ

(0.97è0.09)�  W �)Õõ(1.12è0.12): ,)Õõ

(1.15è0.07)�< K." ��? [\/&. O�=H�

^á. u� ��< �+�lõ(0.42è0.02)�  W I

�)Õõ(0.48è0.04): ,)Õõ(0.50è0.04)�< K.

"E ��� [\0&. Yá. u� �=�< �+�l

õ(0.34è0.02)�  W �)Õõ(0.36è0.03): I�)Õ

õ(0.36è0.02)�< K." ��? [\/�, �� �+

�lõ(0.49è0.03)�  W �)Õõ(0.56è0.07): ,)

Õõ(0.56è0.05)�< K." ��? [\/&(Table 3-

1, and 3-2).

Table 2-1. Hematological values and serum biochemical values of rats orally treated with GC-100X

Parameter

Male Female

Control
D.W
5b)

Low
25%a)

5

Middle
50%

5

High
100%

5

Control
D.W

5

Low
25%

5

Middle
50%

5

High
100%

5

Neutrophil(%)
Lymphocyte(%)
Monocyte(%)
Eosinophil(%)
Basophil(%)
WBC(×103/µl)
RBC(×106µl)
HGB(g/dl)
HCT(%)
MCV(fL)
MCH(pg)
MCHC(g/dl)
PLT(×103/µl)
TP(g/dl)
Albumin(g/dl)
AST(IU/l)
ALT(IU/ l)
TB(mg/dl)
GLU(mg/dl)
ALP(u/l)
CHOL(mg/dl)
TG(mg/dl)
BUN(mg/dl)
CREAT(mg/dl)
Na(mEq/l)
K(mEq/l)
Cl(mEq/l)
PT
PTT

2.20c)±0.45
97.80±0.45
0.00±0.00
0.00±0.00
0.00±0.00
13.22±5.01
7.37±0.13
15.18±0.43
44.60±0.89
60.40±1.52
20.00±0.71
32.20±0.45

639.00±70.05
5.85±0.18
2.80±0.09

272.40±24.59
32.80±2.49
0.20±0.00

57.20±16.02
627.20±87.79
76.40±5.94
36.20±4.21
14.70±1.62
0.58±0.05

138.60±1.67
8.62±0.71
98.60±1.52
18.42±1.65
50.80±9.23

1.20*±0.45
98.80±0.45
0.00±0.00
0.00±0.00
0.00±0.00
10.52±8.02
7.38±0.31
15.12±0.66
44.80±1.92
60.80±2.39
20.20±1.30
33.00±0.71

540.40±53.43
6.07±0.14
2.85±0.08

257.40±34.22
38.60*±6.95
0.20±0.00
45.4±10.43

558.20±82.99
71.20±9.83
51.00±21.41
18.18*±1.64
0.70*±0.00

133.80±0.84
9.48±0.43

102.00*±1.58
21.30±3.98
63.40±14.15

1.40*±0.55
98.60±0.55
0.00±0.00
0.00±0.00
0.00±0.00
12.62±1.96
7.37±0.31
15.14±0.47
44.60±0.89
60.80±0.89
20.20±1.30
33.00±0.71

717.20±121.72
5.86±0.18
2.79±0.10

262.20±18.83
34.40±1.34
0.20±0.00

53.60±12.46
638.20±100.10

72.40±6.77
49.20±18.51
15.88±2.87
0.60±0.00

134.60±3.85
9.30±0.55

100.40±2.07
18.08±1.92
55.80±9.15

1.40*±0.55
98.60±0.55
0.00±0.00
0.00±0.00
0.00±0.00
14.06±4.19
7.41±0.17
15.38±0.43
45.40±1.67
61.20±1.30
20.40±0.55
33.20±0.45

760.80±102.93
5.90±0.11
2.80±0.09

257.40±34.75
32.80±2.49
0.20±0.00

56.00±17.07
586.40±84.18
72.00±12.75
49.40±19.24
15.18±1.44
0.64*±0.05

132.60±0.89
9.44±0.82

100.40±1.34
18.50±0.97
57.60±11.15

1.20±0.45
98.80±0.45
0.00±0.00
0.00±0.00
0.00±0.00
15.74±4.90
7.70±0.19
16.02±0.28
47.80±0.84
62.00±1.73
20.40±0.55
32.80±0.45

747.40±89.27
5.86±0.20
2.86±0.10

258.80±23.44
32.00±5.24
0.20±0.00

52.00±12.37
437.40±37.17
80.00±13.64
15.40±8.02
16.82±1.90
0.70±0.07

138.00±1.00
8.60±0.27

100.40±0.55
22.60±5.07
63.60±16.77

1.40±0.55
98.60±0.55
0.00±0.00
0.00±0.00
0.00±0.00
12.28±4.41
7.55±0.21
15.50±0.51
46.60±1.14
61.60±1.34
20.2±0.84
32.80±0.45

717.60±115.66
5.91±0.10
2.92±0.09

261.40±41.64
36.80±5.85
0.20±0.00

36.80±11.69
462.80±123.19
92.00±13.91
25.00±18.00
16.34±2.05
0.70±0.10

136.20±1.30
9.64*±0.38

100.60±1.34
18.30±0.86
49.60±3.36

1.40±0.55
98.60±0.55
0.00±0.00
0.00±0.00
0.00±0.00
13.50±6.82
7.81±0.20
16.10±0.44
47.60±0.89
60.80±1.64
20.20±0.84
33.20±0.45

663.80±151.85
6.33*±0.22
3.09±0.16

323.20±74.56
41.40±6.95
0.20±0.00

47.60±14.48
390.80±32.09
75.20±9.68
12.60±11.63
14.44±2.19
0.68±0.08

136.00±1.00
9.88*±0.27
99.60±1.95
19.54±2.32
50.40±19.54

1.40±0.55
98.60±0.55
0.00±0.00
0000±0.00
0.00±0.00
13.48±5.16
7.91±0.29
16.16±0.82
53.80±15.25
60.80±1.48
20.00±0.71
33.00±0.71

624.00±99.31
6.14±0.38
3.01±0.21

260.20±43.44
33.60±9.50
0.20±0.00
43.80±7.60

422.60±49.27
80.00±14.61
13.60±10.19
18.34±3.93
0.66±0.05

135.40±0.55
9.76*±0.31

100.00±0.71
23.38±4.58
61.00±12.40

a), dilution rate of GC-100X(%).
b), number of animals.
c), Values were expressed as mean±S.D.
*, Significantly different from control group (p<0.05)
WBC, white blood cell; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean
corposcular hemoglobin; MCHC, mean corposcular hemoglobin concentration; PLT, platelet, TP, total protein; TB, total bilirubin;
AST, aspartate transaminase; ALT, alanine transaminase; A/G ratio, Albumin/Globulin ratio; GLU, glucose;  ALP, alkaline phos-
phatase;  CHOL, cholesterol; TG, triglyceride; BUN, blood urea nitrogen;  CREAT, creatinine; Na, sodium; K, potassium; Cl, chloride.
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Table 2-2. Hematological values and serum biochemical values of beagles orally treated with GC-100X

Parameter

Male Female

Control
D.W
3b)

Low
25%a)

3

Middle
50%

3

High
100%

3

Control
D.W

3

Low
25%

3

Middle
50%

3

High
100%

3

Neutrophil(%)
Lymphocyte(%)
Monocyte(%)
Eosinophil(%)
Basophil(%)
WBC(×103/µl)
RBC(×106µl)  
HGB(g/dl)
HCT(%)
MCV(fL)
MCH(pg)
MCHC(g/dl)
PLT(×103/µl) 
TP(g/dl)
Albumin(g/dl)
AST(IU/l)
ALT(IU/ l)
TB(mg/dl)
GLU(mg/dl)
ALP(u/l)
CHOL(mg/dl)
TG(mg/dl)
BUN(mg/dl)
CREAT(mg/dl)
Na(mEq/l)
K(mEq/l)
Cl(mEq/l)
PT
PTT

91.33c)±6.11
7.67±5.13
1.00±1.00
0.00±0.00
0.00±0.00
15.47±1.76
6.76±0.01
15.97±0.65
46.00±1.00
67.67±1.53
23.00±1.00
34.33±0.58

302.33±43.84
5.35±0.27
2.61±0.19
41.00±7.00
42.67±22.39
0.02±0.01

71.67±13.32
257.33±19.50
141.00±21.79
42.00±6.08
12.70±3.40
0.67±0.06

141.00±1.00
4.83±0.12

103.00±0.00
6.40±0.23
29.67±3.51

89.00±9.00
8.67±6.51
2.33±2.52
0.00±0.00
0.00±0.00
17.37±3.04
6.28±0.09
15.23±0.47
43.67±1.53
69.33±2.52
24.00±1.00
34.67±0.58

244.00±83.45
5.09±0.15
2.52±0.09
31.67±2.31
26.33±4.93
0.01±0.00

75.67±24.79
285.33±23.46
172.00±20.07
53.33±16.01
12.53±0.85
0.70±0.00

143.33±1.53
4.90±0.17
105.6±2.52
6.05±0.09
28.00±1.00

91.33±6.03
6.00±3.61
0.00±0.00
2.67*±2.51
0.00±0.00
15.97±1.63
6.46±0.30
15.10±0.52
44.00±1.73
67.67±1.15
22.67±0.58
33.00*±0.00

270.33±30.02
5.32±0.29
2.41±0.55
38.00±3.00
35.00±4.58
0.02±0.01

77.00±13.00
288.67±60.25
172.33±24.17
46.33±8.96
11.20±0.10
0.67±0.01

142.00±0.00
4.60±0.17

104.00±1.00
5.95*±0.09
26.33±1.53

78.67±29.16
21.00±28.58
0.33±0.58
0.00±0.00
0.00±0.00
14.97±2.65
7.10±0.79
16.23±1.50
46.67±3.79
65.67±2.89
22.33±0.58
34.00±0.00

286.00±122.49
5.32±0.30
2.58±0.20
37.33±5.03
39.67±18.61
0.02±0.01

72.00±33.06
287.67±43.89
166.33±6.66
36.33±10.79
9.27±0.40
0.60± 0.00

141.33±1.53
4.97±0.21

103.33±2.08
6.15±0.30
27.33±1.53

92.33±2.75
3.67±2.08
4.00±4.58
0.00±0.00
0.00±0.00
15.67±2.41
7.06±0.59
17.00±0.87
49.00±3.46
69.00±1.00
23.67±0.58
34.00±1.00

197.67±92.61
5.54±0.48
2.75±0.30
41.33±4.93
32.67±6.81
0.01±0.00

71.67±16.04
319.33±52.52
167.67±36.25
45.33±17.39
11.83±3.86
0.67±0.06

142.67±1.15
5.03±0.35

106.67±3.21
6.20±0.35
26.67±2.08

84.00±12.53
12.67±11.24
2.67±2.52
0.67±1.15
0.00±0.00
12.13±1.56
6.49±0.36
15.67±1.03
45.00±2.00
69.00±1.00
23.67±0.58
34.33±0.58

247.00±38.35
5.38±0.25
2.69±0.35

50.67±21.80
25.33±4.93
0.01±0.00

82.00±10.39
250.33±79.76
177.33±66.16
44.33±7.57
12.50±4.53
0.70±0.10

141.33±2.08
5.03±0.40

106.67±3.06
9.13±5.17
28.00±7.94

94.33±4.73
4.00±2.00
1.33±2.31
0.33±0.58
0.00±0.00
15.66±2.98
7.93*±0.58
18.03±1.67
51.67±4.93
65.33*±2.52
22.33±1.53
34.00±0.00

299.00±172.24
6.06±0.56
2.83±0.08
40.33±4.16
28.00±7.00
0.01±0.00

65.33±24.01
203.33*±29.77
196.33±19.14
45.33±16.62
10.37±2.37
0.67±0.06

142.67±2.08
5.13±0.32

106.00±3.46
7.63±2.57
29.67±5.03

90.00±4.36
6.00±2.65
2.33±2.31
1.67±1.53
0.00±0.00
13.77±0.55
7.00±0.22
16.43±0.40
47.33±1.53
67.67±1.53
23.00±0.00
34.00±0.00

242.33±50.52
5.24±0.19
2.54±0.12
42.00±5.57
30.33±6.43
0.01±0.00
64.00±1.00

264.66±50.52
160.00±6.56
48.33±3.21
11.73±1.76
0.67±0.06

141.33±0.58
5.03±0.29

106.67±0.58
6.80±1.02
30.67±2.08

a), dilution rate of GC-100X(%).
b), number of animals.
c), Values were expressed as mean±S.D.
*, Significantly different from control group (p<0.05)
WBC, white blood cell; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean
corposcular hemoglobin; MCHC, mean corposcular hemoglobin concentration; PLT, platelet, TP, total protein; TB, total bilirubin;
AST, aspartate transaminase; ALT, alanine transaminase; A/G ratio, Albumin/Globulin ratio; GLU, glucose;  ALP, alkaline
phosphatase;  CHOL, cholesterol; TG, triglyceride; BUN, blood urea nitrogen;  CREAT, creatinine; Na, sodium; K, potassium;
Cl, chloride.
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Table 3-1. Absolute organ weights of rats orally treated with GC-100X                                        (Unit : g)

Parameter

Male Female

Control
D.W
10b)

Low
25%a)

10

Middle
50%
10

High
100%

10

Control
D.W
10

Low
25%
10

Middle
50%
10

High
100%

10

Liver
Spleen
Kidney (left)
Kidney (right)
Adrenal gland (left)
Adrenal gland (right)
Heart
Lung
Thymus
Brain
Hypophysis
Prostate
Testis (left)
Testis (right)
Epididymis (left)
Epididymis (right)
Uterus
Ovary (left)
Ovary (right)

6.43C)±0.42
0.61±0.05
0.88±0.10
0.89±0.11
0.03±0.01
0.03±0.01
0.86±0.06
1.11±0.07
0.52±0.09
1.89±0.07
0.01±0.00
0.91±0.13
1.49±0.17
1.51±0.15
0.34±0.07
0.33±0.06

-
-
-

6.46±0.60
0.60±0.11
0.88±0.07
0.91±0.07
0.03±0.01
0.03±0.01
0.87±0.06
1.28*±0.09
0.60±0.13
1.90±0.13
0.01±0.00
0.79±0.12
1.53±0.11
1.53±0.12
0.36±0.05
0.34±0.05

-
-
-

6.97±0.86
0.62±0.05
0.93±0.13
0.93±0.12
0.06±0.01
0.07±0.01
0.88±0.07
1.30*±0.13
0.60±0.08
1.90±0.15
0.01±0.00
0.93±0.23
1.49±0.10
1.51±0.10
0.33±0.05
0.32±0.04

-
-
-

6.31±0.67
0.59±0.07
0.86±0.07
0.87±0.07
0.03±0.01
0.04±0.02
0.82±0.06
1.16±0.07
0.54±0.11
1.89±0.19
0.01±0.00
0.89±0.30
1.45±0.16
1.38±0.31
0.31±0.11
0.32±0.04

-
-
-

4.91±0.34
0.52±0.07
0.60±0.07
0.61±0.07
0.03±0.01
0.03±0.01
0.67±0.07
0.97±0.09
0.46±0.06
1.83±0.10
0.01±0.00

-
-
-
-
-

0.35±0.05
0.06±0.02
0.06±0.01

5.25±0.49
0.52±0.05
0.66*±0.03
0.68*±0.04
0.03±0.01
0.03±0.01
0.69±0.05
1.15*±0.07
0.48±0.06
1.83±0.05
0.01±0.00

-
-
-
-
-

0.37±0.05
0.06±0.01
0.06±0.01

5.21±0.54
0.53±0.05
0.63±0.06
0.64±0.06
0.03±0.01
0.03±0.01
0.75*±0.06
1.00±0.09
0.51±0.07
1.75±0.12
0.01±0.00

-
-
-
-
-

0.38±0.04
0.06±0.01
0.06±0.01

4.96±0.40
0.53±0.05
0.65±0.05
0.64±0.05
0.03±0.01
0.03±0.01
0.73*±0.05
1.12*±0.12
0.51±0.08
1.80±0.10
0.01±0.00

-
-
-
-
-

0.38±0.07
0.06±0.01
0.06±0.01

a), dilution rate of GC-100X(%).
b), number of animals.
C), Values were expressed as mean±S.D.
*, Significantly different from control group (p<0.05)

Table 3-2. Relative organ weights of rats orally treated with GC-100X                                          (Unit: g)

Parameter

Male Female

Control
D.W
10b)

Low
25%a)

10

Middle
50%
10

High
100%

10

Control
D.W
10

Low
25%
10

Middle
50%
10

High
100%

10

Liver
Spleen
Kidney (left)
Kidney (right)
Adrenal gland (left)
Adrenal gland (right)
Heart
Lung
Thymus
Brain
Hypophysis
Prostate
Testis (left)
Testis (right)
Epididymis (left)
Epididymis (right)
Uterus
Ovary (left)
Ovary (right)

2.44c)±0.12
0.23±0.02
0.33±0.02
0.33±0.03
0.01±0.00
0.01±0.00
0.33±0.01
0.42±0.02
0.20±0.03
0.72±0.06

0.0038±0.0004
0.34±0.04
0.56±0.05
0.57±0.05
0.13±0.03
0.12±0.02

-
-
-

2.53±0.19
0.23±0.04
0.35±0.02
0.36±0.02
0.01±0.00
0.01±0.00
0.34±0.02
0.50*±0.04
0.23±0.05
0.74±0.04

0.0039±0.0002
0.31±0.04
0.60±0.06
0.60±0.06
0.14±0.03
0.13±0.02

-
-
-

2.54±0.19
0.23±0.03
0.34±0.03
0.34±0.03
0.02±0.03
0.02±0.04
0.32±0.02
0.48*±0.04
0.22±0.02
0.70±0.06

0.0044±0.0002
0.34±0.07
0.55±0.06
0.56±0.06
0.12±0.02
0.12±0.02

-
-
-

2.41±0.18
0.23±0.03
0.33±0.02
0.33±0.02
0.01±0.00
0.01±0.00
0.31±0.02
0.44±0.02
0.21±0.04
0.73±0.10

0.0042±0.001
0.34±0.12
0.56±0.07
0.53±0.12
0.12±0.04
0.12±0.02

-
-
-

2.48±0.11
0.26±0.04
0.30±0.02
0.31±0.02
0.02±0.00
0.01±0.00
0.34±0.02
0.49±0.03
0.23±0.02
0.92±0.07

0.0050±0.0003
-
-
-
-
-

0.18±0.02
0.03±0.01
0.03±0.01

2.55±0.26
0.25±0.02
0.32±0.02
0.33±0.02
0.01±0.00
0.01±0.00
0.33±0.02
0.56*±0.05
0.23±0.03
0.89±0.07

0.0059±0.0002
-
-
-
-
-

0.18±0.02
0.03±0.00
0.03±0.00

2.55±0.25
0.26±0.03
0.31±0.04
0.32±0.04
0.02±0.00
0.01±0.00
0.36*±0.02
0.49±0.03
0.25±0.03
0.86±0.01

0.0049±0.0004
-
-
-
-
-

0.19±0.02
0.03±0.01
0.03±0.01

2.48±0.18
0.27±0.03
0.33±0.02
0.32±0.02
0.02±0.00
0.01±0.00
0.36*±0.03
0.56*±0.07
0.25±0.04
0.90±0.06

0.0050±0.0003
-
-
-
-
-

0.18±0.04
0.03±0.01
0.03±0.01

a), dilution rate of GC-100X(%).
b), number of animals.
C), Values were expressed as mean±S.D.
*, Significantly different from control group (p<0.05)
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Table 3-3. Absolute organ weights of beagles orally treated with GC-100X                                      (Unit : g)

Parameter

Male Female

Control
D.W
10b)

Low
25%a)

10

Middle
50%
10

High
100%

10

Control
D.W
10

Low
25%
10

Middle
50%
10

High
100%

10

Liver
Spleen
Kidney (left)
Kidney (right)
Adrenal gland (left)
Adrenal gland (right)
Heart
Lung
Thymus
Brain
Hypophysis
Prostate
Testis (left)
Testis (right)
Epididymis (left)
Epididymis (right)
Uterus
Ovary (left)
Ovary (right)

290.76c)±13.99
25.55±3.43
23.59±0.26
24.55±1.67
0.60±0.12
0.73±0.10
90.73±6.11

103.23±15.83
10.01±2.94
78.92±7.92
0.04±0.01
3.96±1.99
6.74±1.10
6.71±0.56
1.14±0.45
1.40±0.61

-
-
-

253.39±16.33
25.35±4.11
21.12±2.58
20.96±1.43
0.52±0.16
0.54±0.16
77.09±8.35
85.50±17.15
9.05±4.67
81.47±1.49
0.03±0.00
4.62±1.43
7.08±1.17
7.16±1.69
1.26±0.26
1.29±0.19

-
-
-

274.00±10.01
24.66±0.62
24.36±0.86
22.92±1.74
0.60±0.13
0.68±0.05

94.74±10.40
89.65±9.01
9.56±0.93
80.72±8.47
0.03±0.01
4.98±1.87
6.61±2.49
7.28±2.05
1.15±0.34
1.23±0.37

-
-
-

285.84±7.76
24.64±4.77
24.45±2.00
24.47±2.71
0.72±0.07
0.79±0.16
90.63±5.28
82.35±1.81
11.33±2.74
78.92±7.92
0.04±0.01
3.66±1.20
7.20±1.77
7.06±1.30
1.23±0.46
1.16±0.55

-
-
-

235.84±26.94
21.05±4.90
16.56±2.11
16.40±2.08
0.66±0.07
0.63±0.09

70.81±11.45
77.59±10.79
10.11±1.11
73.53±0.98
0.04±0.01

-
-
-
-
-

10.81±3.82
0.67±0.33
0.90±0.67

246.10±28.38
20.75±2.42
16.50±1.42
16.58±2.72
0.82±0.05
0.84±0.05
74.20±6.50
71.78±1.31
10.04±2.92
70.59±2.88
0.03±0.02

-
-
-
-
-

17.30±17.21
0.69±0.12
0.77±0.11

209.47±38.86
18.60±6.12
17.42±4.31
18.12±4.97
0.61±0.19
0.59±0.14
65.90±4.06
66.97±10.01
8.04±3.44
76.12±5.23
0.03±0.01

-
-
-
-
-

6.96±5.48
0.42±0.22
0.56±0.40

231.44±28.03
24.00±2.71
16.97±2.16
16.86±0.84
0.71±0.98
0.76±0.16
76.85±4.61
74.09±4.65
8.77±1.93
76.16±7.65
0.04±0.01

-
-
-
-
-

3.35±1.12
0.64±0.26
0.55±0.13

a), dilution rate of GC-100X(%).
b), number of animals.
C), Values were expressed as mean±S.D.
*, Significantly different from control group (p<0.05)

Table 3-4. Relative organ weights of beagles orally treated with GC-100X                                       (Unit : g)

Parameter

Male Female

Control
D.W

3

Low
25%

3

Middle
50%

3

High
100%

3

Control
D.W

3

Low
25%

3

Middle
50%

3

High
100%

3

Liver
Spleen
Kidney (left)
Kidney (righ)t
Adrenal gland (left)
Adrenal gland (right)
Heart
Lung
Thymus
Brain
Hypophysis
Prostate
Testis (left)
Testis (right)
Epididymis (left)
Epididymis (right)
Uterus
Ovary (left)
Ovary (right)

2.24c)±0.05
0.20±0.02
0.18±0.01
0.19±0.02
0.01±0.00
0.01±0.00
0.69±0.02
0.79±0.10
0.08±0.02
0.61±0.04

0.0003±0.000
0.03±0.01
0.05±0.01
0.05±0.01
0.01±0.00
0.01±0.00

-
-
-

2.25±0.06
0.22±0.03
0.19±0.01
0.19±0.01
0.01±0.00
0.01±0.01
0.69±0.07
0.76±0.12
0.08±0.04
0.72±0.03

0.0002±0.000
0.04±0.01
0.06±0.01
0.06±0.01
0.01±0.00
0.01±0.00

-
-
-

2.21±0.24
0.20±0.02
0.20±0.01
0.18±0.01
0.01±0.00
0.01±0.00
0.72±0.10
0.72±0.05
0.08±0.01
0.65±0.07

0.0003±0.000
0.04±0.02
0.05±0.02
0.06±0.01
0.01±0.00
0.01±0.00

-
-
-

2.52±0.43
0.21±0.01
0.21*±0.02
0.21±0.02
0.01±0.00
0.01±0.00
0.79±0.08
0.73±0.12
0.10±0.04
0.68±0.12

0.0004±0.000
0.03±0.01
0.06±0.01
0.06±0.01
0.01±0.00
0.01±0.00

-
-
-

2.38±0.07
0.21±0.03
0.17±0.03
0.17±0.02
0.01±0.00
0.01±0.00
0.71±0.05
0.78±0.04
0.10±0.02
0.75±0.07

0.0004±0.000
-
-
-
-
-

0.11±0.04
0.01±0.00
0.01±0.00

2.81±0.31
0.24±0.02
0.19±0.03
0.19±0.05
0.01±0.00
0.01±0.00
0.85±0.12
0.81±0.08
0.11±0.03
0.81±0.08

0.0004±0.000
-
-
-
-
-

0.21±0.22
0.01±0.00
0.01±0.00

2.31±0.34
0.20±0.06
0.19±0.03
0.20±0.03
0.01±0.00
0.01±0.00
0.73±0.05
0.74±0.06
0.09±0.03
0.84±0.04

0.0003±0.000
-
-
-
-
-

0.07±0.05
0.00±0.00
0.00±0.00

2.36±0.14
0.25±0.02
0.17±0.03
0.17±0.01
0.01±0.00
0.01±0.00
0.79±0.05
0.76±0.04
0.09±0.02
0.78±0.06

0.0003±0.000
-
-
-
-
-

0.03±0.01
0.01±0.00
0.01±0.00

a), dilution rate of GC-100X(%).
b), number of animals.
C), Values were expressed as mean±S.D.
*, Significantly different from control group (p<0.05)
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Fig. 2-1. Hematoxylin and eosin-stained liver in rats orally treated with GC-100X (photographed at ×200).
A: Group treated with D.W; B: Group treated with 100% GC-100X; C: Group treated with 50% GC-100X; D: group treated
with 25% GC-100X.

Fig. 2-2. Hematoxylin and eosin-stained liver in beagles orally treated with GC-100X (photographed at ×100).
A: Group treated with D.W; B: Group treated with 100% GC-100X; C: Group treated with 50%GC-100X; D: group treated
with 25% GC-100X.
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