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Anticancer Effects of Egg White Combined-Chalcanthite on NCI-H460

Tumor Reg

ression Model

Eun A Choi, Jung Keun Kim, Kyung Soon Kim, Jung Eun Choi, Chong Kwan Cho, Yeon Weol Lee, Hwa Seung Yoox

East-West Cancer Center, Dunsan Oriental Medical Hospital, Daejeon University

This experimental study was performed to investigate the antitumor effect of Egg white combined-Chalcanthite
(InSan 4, 1S4) in xenografted nude mice with NCI-H460 human lung cancer cell. We cultured NCI-H460 cell lines and
xenografted them on nude mice. These mice were divided into 3 groups; group with dose of 45 mg/kg 1S4 orally, group
with dose of 90 mg/kg 1S4 orally, and the control group. They had been raised and treated for 28 days. We checked their
body weight, tumor weight and volume twice a week, and their absolute organ weight, microhistological observation and
biochemical blood analysis at the final day by sacrificing them. We also calculated their tumor inhibition rate (IR), mean
survival time and percent increase in life span (% ILS). In this study, we observed that all of the IS4 treated mice have
tumor regression, dosage-dependently, compared to the control group. Tumor weight and volume of high dose treated
mice were smallest. IR increased in 1S4 in a dose-dependent manner. Mean survival time and percent increase in life
span (% ILS) in high-dose 1S4 treatment group were the highest of the three groups. There was no significant difference
in biochemical blood analysis, alanine phopsphatase (ALP), Calcium, creatinine (CRE), alanine transferase (ALT), and
aspartate transaminase (AST) levels. The urea nitrogen (UN) level results significantly decreased by 1S4 45 and 90 mgfkg
(1S4 45 mg/kg, 1S4 90 mg/kg, p<0.01). IS4 may have potential anti-tumor effect in a solid tumor induced by NCI-H460

without remarkable side effects.
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% ILS = [(T-C)/C] x 100
(where C and T are mean survival days of mice in control and

treatment group)

8. dF AAA bt vk A AAL
4 A Edsds 53t A3t S do] A s
215 54 7|(HITACHI, Tokyo, JAPAN)E ©]£-3}4 alanine

phopsphatase (ALP), creatinine (CRE), Calcium, glucose (GLU),
alanine transferase (ALT), aspartate transaminase (AST), urea

nitrogen (UN)E £43} 3t}

HAA}L (Histopathological finding)

Al B %Ei;‘q}\]- A7l z; Z_}, A]X]- u]x} /\]x} 13
Ag wRAG. 248

Vo WAD F ek Tf BAL AH 4

%A

analysis of variance (ANOVA)E 44|
Nz Foa7t ' AFEES Lol 7] 98+ Dunnett's
t-tests AAIBFATHp<0.05 or p<0.01).
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Fig. 1. Changes in body weights in nude mice bearing NCI-H460
cell solid tumor. After nude mice with NCI-H460 cell-transplanted tumor were
treated with 27 daily dose of 1S4 45, 90 mg/kg), the body weights of nude mice
in the positive control, NCI-H460 cell alone (M, n=7), 1S4 45 mg/kg (@, n=7)
and 1S4 90 mg/kg (A, n=6) were measured two times a week.

e
=
T
E=|
z
4
=) —B— NCTHEG0 cell alone
= oISt 45 mgks

£ —a 15490 mp kg

0

1 2 3 4

Week
Fig. 2. Changes in food consumption level of db/db mice treated

with test materials (IS4 45, 90 mg/kg) for 4 weeks. Data are expressed
as mean * S.D. (n = 6-7).
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Fig. 3. Changes in water consumption level of db/db mice treated
with test materials (IS4 45, 90 mg/kg) for 4 weeks. Data are expressed
as mean * SD. (n = 6-7).
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Fig. 4. Time-course of increase in tumor volumes in NCI-H460
cells-bearing mice treated with IS4. The mice xenografted with tumor
fragments were treated with the anticancer agents from the day when tumor
mass reached 100 mm?® The length and width of solid tumor in the positive
control, NCI-H460 cell alone (H, n=7), IS4 45 mg/kg (4, n=7), IS4 90 mg/kg (A
n=6) was measured two times a week and tumor volumes was evaluated.

2. 8¢ F39) W3} (measurement with a calipers)
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231 4% A4S (LR)

3 1Y BIS NC-H460 cell alone9] 13 53]
5 100% 7102 & 4% AAE B4 AHolM B APER
Tl FEAM 8Y o] F 25U7A &3 9EHQ
Ehutth. (IS4 45 mg/kg LR 82.47% < 154 90 mg/kg LR 59.99%
at 22day) 1S4 90 mg/kg T Fof 229 o|F Y A
AA o] #ad A2 Uebsth(Table 1).
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Table 1. Inhibiton Rate (I.R) on Tumor Volume of NCI-H460
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6. =AW 84 ZA3}(light microscopy)St 7] FA

B4 A A7)RA 83 gl A 1S4 o745 mg/kg)Q
7ro] 23t o] NCI-H460 cell aloneoll B3] 24 AA 7
& Adstae g2 37| Tﬂloﬂﬂ fog et
A ZA 2t
2712 A7} NCI-H460 cell alone?«] 1.76 + 0.07 gl Hla) 154
45 mg/kgwe 154 + 007 g2 F9A dE A (p<0.01)7}
yebgth shARk 194 90 mg/keT 1.69 + 010 g& 2 7AdE
Aol Aot Fol8e YeEPUA FUTtHTable 4). AW
HOoRE T H9 F9% Thak 27 Holx] FYTFig. ).

Table 4. Organ Weights, on the Final Day, of NCI-H460

Tumor-bearing Mice (%) Tumor-bearing Mice
treat arou day Treatment Absolute organ weights
ool T4 8 12 15 19 2 26 29 Body weight (@) Liver ()  Spleen (@ Heart (0
NCHHIE0 cel 100 100 100 100 100 100 100 100 100 NCIHAED el p66a + 161 176 £ 007 033+ 004 0.5  00f
IS4 45 mgkg  99.99 76.19 72.11 79.55 75.44 8592 8247 79.32 7373 IS4 45 mgkg 2537 + 088 154 + 007+ 031 004 0.5 + 00
IS4 90 mgkg 9276 7526 7871 7541 6823 68.97 5099 69.37 66.06 IS4 90 mgkg 2613 + 090 169 + 010 031 008 015 + 001

Ale} 23] (plethysmography)

134 FA F plethysmometer®l
W G ZET NCI-H460 cell alone
AL xR JJ 252 + 075 g 4.67 + 1.18 cm’oll ¥}
mg/kg%% 224 + 078 g 403 + 1.28 em’Z 728 Q 1
+0.60 g 3.79 + 085 cm’E T FJ A4

-~
fd

)
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Table 2. Tumor Weights in Mice Xenografted with NCI-H460 Cells
on the Final Day

NCI-H460 tumor alone 1S4 45 mglkg 1S4 90 mg/kg
252 £ 0.75 224 £ 078 217 * 0.60*

tumor weight
(@

tumor volume

(o) 467 + 1.18 403 + 128 379 + 085

* Significant difference from positive control (NCI-H460 cell only) group at p<0.05.

5. 3¢ AL AT +9 AFE (%ILS)

A 71t F AE e 9Y B #ES B 138 F
AL deids A 1@ 27 4L Ao 1Y
¢ #3917k 1,500 mm® ool HE AAE lste] ¥ =
AZste MAE ABAAZ 7&*&@1 de AHE PEA
He A Y AT E 2 NCI-H460 cell aloneT-& 18.
359U 0|l em 134 45 mg/kg FATL 2071 + 26182 A
o] 10.68% Z7}at3lth. E3 1S4 90 mg/kg Folae 223
24492 AFEE] 22.08% F7H5FATH(p<0.05)(Table 3).
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Table 3. Percent Increase in Life Span (%ILS) of NCI-H460
Tumor-bearing Mice

Mean survival time

Treatment (day) %ILS
NCI-H460 tumor only 18.29 + 359 0

1S4 45 mglkg 20.71 £ 261 10.68

1S4 90 mg/kg 2233 + 244 22.08+

« Significant difference from positive control (NCI-H460 cell only) group at p<0.05.
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Absolute organ weights

Treatment Kidney (g) Testis (g)
L R L R
NC";:)‘r?g el 02+ 006 021+005 011%006 011+ 006

IS4 45 mghkg 022 + 0.03 022 £ 002 009 £ 001 009 + 0.01
IS4 90 mghkg 023 + 0.01 023 £ 0.01  0.09 £ 001  0.09 *+ 0.01

Relative organ weights

Treatment Body weight (g)  Liver (g) Spleen (g) Heart (g)
NC";;‘SS el o6ps + 161 661 £ 022 127 £ 022 058 + 003
IS4 45 mgkg 2537 + 088 607 £ 0.3 124 + 019 058 * 0.05
IS4 90 mgkg 2613 £ 090 647 + 024 118 + 028 059 * 0.03

Relative organ weights

Treatment Kidney (g) Testis (g)
L R L R
NCITHO0 cell 0g2 + 022 080 + 019 0422021 042 % 020

IS4 45 mgkg 0.86 £ 0.10 087 £ 008 035+ 004 036 = 0.04
IS4 90 mgkg 0.89 £ 004 090 £ 006 034 + 003 035+ 003

« Significant difference from positive control (NCI-H460 cell only) group at p<0.05.

NCI-H460 cell alone X 100 (A) IS4 45 mgfkg X 100 (B)

IS4 90 mg/kg X 100 (C)
Fig. 5. Gross finding of liver of NCI-H460 cells-bearing mice with
positive control. NCI-H460 cell only (A), IS4 45 mg/kg (B), 1S4 90 mg/kg (C).
H & E stain (x 100).
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