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ABSTRACT

Cancer cachexia, characterized by weight loss and progressive tissue wasting, has been postulated to be mediated by
cytokines. This study was conducted to evaluate the effect of Korean Traditional Medicine (KTM ; mokhyang, jisil,
osooyu) mixture on food intake, blood cytokines level and blood nutrients status of the cachexia induced-mice. Thirty
male Balb/c mice aged 6-8weeks were blocked into 3 groups that were Normal (no colon26 cells) Control (colon26
cells) and KTM (colon26 cells + KTM extract mixture) group. In Control and KTM groups, murine adenocarcinoma
colon26 cells were injected subcutaneously to induce cachexia. KTM mice were given 200 ul KTM extract mixture
(7%) per day. Half of each groups were sacrificed at the 14 th day to see serum cytokines & nutrients and the others
were fed until almost of control group died to see life span. Food intake and body weight were decreased significantly in
cachexia induced groups. Tumor weight of KTM group was significantly lower than control group. Serum cytokines
(IL-1 8 and TNF- ) level of cachexia induced groups were increased than those of normal group, and those of KTM
group were significantly lower than the level of control group. Total serum protein and serum albumin were higher in
KTM group than other groups. TG and fatty acid were lower in cachexia induced groups than normal group. HDL-cho-
lesterol in serum was increased in KTM group. Effect of oral administation of KTM extract mixture on survival time of
colon26 bearing mice showed extension of the life span. Overall, this study showed that KTM (mokhyang, jisil, osooyu)
extract mixture inhibited the growth of cancer cell, changed the secretion of cytokines induced by colon26 adenocarcin-
oma in mice, and changed nutrition metabolism. (Korean J Nutrition 36(4) : 368 ~375, 2003)
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2 d7E 93t AH4-® BALB/c HF (6~8FF) =
TFAOZ 2701} A7l F AYPAo|2 ALt
2o)g} B FE3) FEok A2 22 + 2TE 448K
ot AEFE AE Normal) 3 thzF (Control : colon
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1:18) &%k 200 gl/animal)] 02 B3l
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Table 1. Experimental diet composition (g/kg diet)

Ingredients Contents
Casein 200
D, L-methionine 3
Corn starch 400
Celiulose 50
Sucrose 200
Corn ofl 5
Mineral mixture"” 40
Vitamin mixture?® 10
Choline bitartrate 2

1) AIN93 mineral mixture
2) AIN93 vitamin mixture
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Hole AFE NS Falkol YFUo] 39

¥ Aol AR s 7Y F FAte] AL
o} gk 25 SHlE ke 99 F27)04 2351
S AL FY 3 F 018 Y FF3A (Rotary eva
porator, BUCHI B—480, Switzerland)  ¥%3}2t}. o]
£ A T2 AxE T IF (-84C) RASHA 7% =
T2 33 ARl

2. 8y %

Wz £ kAT ol s 98 BALB/c
A (6~87%) 2] Halol colon26 (5 X 10°AIE) L =4}
3l ot A--S {5319t} Colon26 adenocarcinoma (mo-
use C—26) AELF+= National Cancer Institute (Frede-
rick, MD) o4} F&%o} RPMI1640 #joklol 10% $-8)
o} ¥, penicillin (100 U/ml), streptomycin (100 zg/
mb) 28] 10 xg/ml9 gentamycin®] FH&-g ujckale]
95% air, 5% CO.Q) 37°C Wi%7]oA wjekalich. AAt4)
o8} 37 Tk SFAE 18]/l 200 1gB (7%)
BT TRtk AT dRTe F54E e e
2 Fo3lgich

2) Nigtet X FYRAQ SHET

AFHsh= 29 7H4 07 1497 2331510, 149 ¥
o olel22 v}3slo cardiac puncture WY o] LA
PRt TRz 2] A= AEHE o] g3l Foo
4o] (a; length, mm) ¢} ¥o] (b ; width, mm) & =43}
o] ARG (F¥2A Y A (mg) =1/2 X a X bY).

3) MO Q FIYE 2N
Ao AN F £ Yol IL-18 9 TNF-e (EL-

Table 2. Food Intake of normal and colon26 bearing mice

ISA, Endogen, USA) & 57433ith 3olA Fdwa
&R, SR, FEAWAL (FFA), ¥53, Zd2HE
HDL-Z#AHE, #l2)8l $& Chemical analyzer Model
TBA-550FR (Toshiba, Japan) 2 Z33}gic},

4) WYY

Colon26 A EF2 otldo] f g Ao APAZS
KTM #2&& ZA7F517] Alas 33 A Zste A
A7} Abdsk= vl et 7S 381900, AFEAY S
TAIZ 718330tk KTM 382 2E A7} AN
7] A7) Al ATFES s

e k]

£ 97+ BALB/c A5 A murine adenocarcinoma
colon26& 3|3lFAlele] otld g FEd & BaE =4
L5 5O EFAL] HH) ot o) oA 9 goF
tiAbel Bl X FEEE dotr A A3 A= gy
ot

1. 40| M3F 5

A4+ (Normal), colon26 MEFz otz S G35t
27 (Control), otld H 5 3 =28 2al o3G0
NG HF e AT KTM) 9 2lo)dxake A
HEkT} (Table 2). F4F, 2T, SiF 25 A3
713¥0] AoARAFE Ao F o] ZHash=
°le BE ¥o] THT 2 £
T v A o] HEA o= AT AEH
HECZ AEE) A% 13~14978= ANFL 1.37 +
0.00 g AFASHAL, N2} stk 242} 0.64 + 0.06
g 0.77 £ 0.10 g AH3 A2l ¥18)] colon26 MX
TE NS FESNY Ty ekago) fo)Ao

2 o] g%l AT, ¢ 2AL YL fEse] 4

Food Intake (g/mouse/day)

Group
Day1-2 Day 3-4 Day7-8 Day 10-11 Day 13-14
Normal 3.35 + 0.00° 2.85 £ 0.00° 2,68 =031 2.14 £0.49° 1.37 £ 0.00°
Control 3.46 £ 0.09® 231 £0.11° 2.45 £ 030 2.04 +0.75° 0.64 £ 0.06°
KTM 3.60 £ 0.18° 221 +0.11° 267 0.1 1.51 £ 0.74° 0.77 £ 0.10°

1) NS: not significant

2) Means with different superscript letters (a, b) within same column are significantly different from each other at p<0.001 by Duncan’s

muttiple range test

3) Normal: no colon26 cells, Control: colon2é cells subcutaneous injection (5 x 10°), KTM: colon26 cells subcutaneocus injection (5 x

10°) + KTM extract mixture

4) KIM extract mixture = Korea Traditional Medicine (Aucklandia lappa + Citrus aurantium + Evodia rutaecarpa), Values are means +

SD of 8 mice
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Table 3. Body weight, FER and Epididymal Fat of mice
Group Body Weight (g) FER* Epididymal Fat (g)
Day 2 Day 8 Day 14
Normal 29.42 + 044" 29.76 + 0.41° 26.88 + 1.62° 0.99 + 0.58° 1.92 + 0.44°
Control 28.67 + 1.35 27.63 + 1.47° 23.39 + 1.86° 0.67 +0.28° 0.59 = 0.16°
KTM 28.32 + 1.81 27.85 + 1.78° 2458 + 1.86° 0.68 £ 0.33° 0.78 + 0.22°

1) NS: nof significant

2) Means with different superscript letters (a, b) within same column e significantly different from each other af p <0.001 by Duncan’s

multiple range test

3) Normal: No colon26 cells, Control: colon26 cells subcutaneous infection (5 % 107, KTM: colon26 cells subcutaneous injection (5 %

10°) + KTM extract mixture

4) KM extract mixture = Korea Traditional Medicine (Auckiandia ioppa + Citrus aurantium + Evodia rutaecarpa), Values are means +

SD of 8 mice

Table 4. Body weight gain of normal and colon26 bearing mice

Body Weight Gain (g/day/period of 14 days)

Group
Day1-2 Day3-4 Day7-8 Day 10-11 Day 13-14
Normal 0.19 +£0.13"® 022 +0.18° 011 £0.02° =115+ 1.72° =171 £ 0.54°
Control 0.42 £ 0.29 —0.14 + 0.26° -0.90 £ 0.27° -0.57 £ 0.92° -3.65 + 0.62°
KM 0.30 £ 0.22 -0.21 +0.31° —0.26 +0.18° -1.33 +1.32° -191 + 0.62°

1) NS: not significant

2) Means with different superscript letters (a, b, ¢) within same column are significantly different from each other at p <0.05 by Dun-

can’s multipte range test

3) Normal: No colon26 cells, Control: colon26 cells subcutaneous injection (5 x 10%), KTM: colon26 cells subcutaneous injection (5 x

10°) + KTM extract mixture

4) KIM extract mixture = Korea Traditional Medicine (Aucklandia loppa + Citrus aurantium + Evodia rutaecarpa), Values are means +

SD of 8 mice
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Table 5. Organs weight of normal and colon26 bearing mice

Organ weight (g/100 g body weight)

Group
Kidney (Q) Spleen (g) Liver (@)
Normal 145+ 026" 042 £014™ 469 + 0.89°
Control 1.09 £ 0.18 0.29 + 0.15 436 % 1.15°
KTM 1.32 £ 0.26 0.60 + 0.08 571 £ 1.19°

1) NS: not significant

2) Means with different superscript letters (a, b) within same
column are significantly different from each other ot p < 0.05
by Duncan’s multiple range test

3) Nomal: No colon26 cells, Control: colon26 cells subcutane-
ous injection (5 x 10%), KTM: colon26 cells subcutaneous inje-
ction (5 x 10°) + KTM extract mixture

4) KM extract mixture = Korea Traditional Medicine, (Auckiandia
lappa + Citrus aurantium + Evodia rutaecarpa), Values are
means * 5D of 8 mice

Table 6. Weights of carcass and tumor of normal and colon26é
bearing mice

Group Carcass weight (g)  Tumor weight (mg)
Normal 25.40 + 0,83 -
Control 2585 + 5.44 24,22 + 15,940
KTM 21.72 £1.79 116+ 041p

1) NS: nof significant Duncan’s muttiple range test

2) Means with different superscript letters (q, b) within same co-
lumn are significantly different from each other at p <0.05 by
T test

3) Normnal: No colon26 cells, Confrol: colon26 cells subcutane-
ous injection (5 x 10%), KTM: colon26 cells subcutaneous inje-
ction (5 x 10°) + KTM extract mixture

4) KTM extract mixture = Korea Traditional Medicine, (Auckiandia
loppa + Citrus aurantium + Evodia rutaecama), Values are
means * SD of 8 mice
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o2 AtgErh Carcass FAE 2F 2 749 2po)7} qigieh
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&ow Zirtk o]AL R njEo] B A, 248 59 &
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AMEEIE BF LR, B3 A4S g B, wodulg g
B3} 713, Bt AR og 288 5 oty Alggch
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IL-beta production (pg/ml)

Normal Control KTM

Fig. 1. Serum IL-1 8 level of normal and colon26 bearing mice.

1) Statistically significant value compared with control group
data by T test (+p <0.05, **p <0.01).

2) Normat: No colon26 cells, Control: colon2é cells subcutane-
ous injection (5 X 10, KIM: colon26 cells subcutaneous inje-
ction (5 x 10° + KIM extract mixture.

3) KTM extract mixture = Korea Traditional Medicine, (Auckiandia
lappa + Cifrus aurantium + Evodia rufaecarpa).

TNF-alpha production (pg/mi)

Control KM

Normal

|

Fig. 2. Serum TNF-a level of normal and colon26 bearing mice.

1) Statistically significant value compared with control group
data by T test (+p <0.05, *+p<0.01).

3) Normal: No colon26 cells, Control: colon2é cells subcutane-
ous injection (5 x 109, KTM: colon26 celis subcutaneous Inje-
ction (5 X 10°) + KTM extract mixture,

4) KiM extract mixture =Korea Traditional Medicine, (Aucklandia
lappa + Cifrus aurantium + Evodia rutaecarpa) .

27 58 TS AT Fofslo] Mo|EFQ) Ak
FE A Ay R4l vid iz sekaolA
Mol E7IQl Eulsko] Frislrh it cizFol ula ok
Aio] IL-189 TNF—e AAFFo) 5o wgie}
(Fig. 1, 2). IL-18% TNF- o+ 29, ¥4, ¢ 59 9
8 #H]=+= polypeptide cytokine © 2 sj&Z oL} oty
Z FEE F EHo|th B TNFe] BH|gk] F7}
ZA 9 Aot 244, otaldlel AxE yYehfn] TNF
FaAzle AL 38 348 7HA 8 5 JE 7HsA
NS Yok 12BR IL-18% TNF-a 8 39
A AU EElF] 238, 749 9 GFukgo] A
e ouistEg dokxlFolA od dF f2 Kol EF)
o] Ailgo] M IRt Folg tzgrot o= AL
SFATo] YAE AP E AANA Hdure s Fug sl
E71Q19 #h)FE W3USE Iu)E) 31 Q) Yehd

to au lr 2
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2 el vid) diz2Fd kATl Foder
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2 deotld s f53 A n¥YSo] SyE Aoy
&gt} o]+ Kawamura 572 d723¢ nfariz g2
colon26 MEFZ AW S {5 ¢ A 18IS Fde
R} g} o= GAEFS T FuAls WAL
Rom AMEFI} Fojg ol o] TFL Tl
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Table 7. Serum parameters of normal and colon26 bearing mice
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F2 JMAE FEAA FR1434430 (A novel cytokine
suppressive agent) 7} 0| X FES AWE A3 g2
AstE A, LRl 5o o] Mgk sttty sty
2 A39 Ans} zlo]7} QSiH

Table 82 FAAAE 4% A3, AL} {2iR
Mt e Aol vls) ¢AET R dixd
PR TAE R oM, GAMEF] Fof T ek 4
AR Fdxk= oy ol A% dF FAAY
T} fElAgAe] EHNSE BT glo] AR §
oRA7} A At ¥ FS € F U FHAHE
9] A F Fd2HES ST dixTo] ARG
Fhon, 2T Foje A FEAHES] drE
AFAAE & F Adch HDL—Ze 282 gz27e 4
4t zpol7h gigloyt skl dlxTrolv TR
o fF ez FA Jebgch 2T B8 F Ze2H
Eo] E2o|x B3t HDL-EgAHE0] Wton &
TS FEHUAHEY 7k 7 HDL-ZHAHER
F7htled dxre] 29 AHE  HDL-ZH A HE
o] B)7} 65.6 : 8.17 = 8 : 1 Qld] Wil dFAFL 3:1 2
A AR YA E3 HDL-ZHAHES vl&
E FAANR Ao g ¥tk Yamamoto ¢ &J3hd co-
lon26 AEFE dA"L FEAI7) A3} XS A3}
HRou Ay F ZY2HEL WaEkA] gttt
3 3ith a2y £ A#EeAME MEFL colon269)
o7t ARG {RIAPARE REHAoG F Ze2H

ol
r?-r

fr 1L

A o

Group Total protein (g/dl) Albumin (mg/dl) Glucose (mg/dl Ferritin (ng/ml)
Normal 1,60 + 0.73° 0.55 = 0.16° 31.50 + 16.57° 0.10 £ 0.01™%
Control 1.25 + 0.69° 0.60 + 0.30° 59.00 + 11.75° 0.13 = 0.03
KTM 2.70 = 0.00° 1.81 £ 0.00° 68.00 = 0.00° 0.17 £ 0.03

1) NS: not significant

2) Means with different superscript letters (a, b) within same column: are significantly different from each other at p <0.001 by Duncan’s

mulfiple range test

3) Normal: No colon26 cells, Control: colon26 cells subcutaneous injection (5 X 10%), KIM: colon26 cells subcutaneous injection (5 X

10°) + KTM extract mixture

4) KIM extract mixture = Korea Traditional Medicine, (Auckiandia lappa + Citrus aurantium + Evodia rutaecarpa), Values are means +

SD of 8 mice

Table 8. Plasma lipids level of normal and colon26 bearing mice

Group Triglyceride (mg/d!) Total cholesterol (mg/dl)  HDL-Cholesterol (mg/dl)  Free fatty acid (mEg/L)
Normall 4533 + 9.56° 26.50 = 15.50° 8.83 + 2.69° 3.12 +4.31°
Control 2475 + 3.49° 65.50 * 24.50" 8.17 * 4.66° 1.61 +1.26°
KTM 32,66 + 11.32® 72.00 = 0.00° 24.00 £ 5.72° 2.28 + 5,53%

1) Means with different superscript letters (q, b) within same column are significantly different from each other at p <0.05 by Duncan’s

multiple range test

2) Normal: No colon26 cells, Control: colon26 cells subcutaneous injection (5 x 10%), KTM: colon26 cells subcutaneous injection (5 X

10°) + KTM extract mixture

3) KM extract mixture = Korea Traditional Medicine, (Aucklandia lappa + Citrus aurantium + Evodia rutaecarpa), Values are means +

SD of 8 mice
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Table 9. Survival rate and fime of normal and colon26 bearing
mice

Group Mean of survival Survial rate (%) Survival time
days at last day (day)
Normal 100
Control 20 5 37 +£0.9°
KTM 25 44 +1.5°

1) Means with different superscript lefters (a, b) within same co-
lumn are significantly different from each other at p <0.05 by
Duncan’s multiple range test

2) Normal: No colon26 cells, Controt: colon26 cells subcutane-
ous injection (5 x 10%), KTM: colon26 cells subcutaneous inj-
ection (5 X 10°) + KTM extract mixture

3) KTM extract mixture = Korea Traditional Medicine, (Auckiandia
lappa + Cifrus aurantium + Evodia nutaecana), Values are me-
ans =+ SD of 8 mice

£ Z7hIRom ¢ ARHEH w2} A A}
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In vivoolX & E4-& A7 98 349 mi7kR)
BEEE A8 A3 dRToME 379 oY BF Ay
3ilon B EEL 209 olgod A A HEELS
5%t 12}t SeFAlES 2ol ulsl A Al AEE
o] 25%% 21 Ho AEUFE 44Y oIt} AAFE 3
B A7HA] B BESIIT (Table 9). o]# Azps= o]
o] sarcoma 180& E7 o] o]4slo] WHE Epek A
of et FLaNE BFEIE o A B2y
acetone FAFFo| AFAFaI 9] PEE S =2 Fx
2} X3Sk wety ekl AFFei7} otlalo] Sikyl
T8 BP9 =28 £ & Yotz Alggch
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o AZE AN, ¥%, @A, HDL-Z 262 o)
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