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Anticancer and Related Immunomodulatory Effects of Awibi-fang on Non-small Cell
Lung Carcinoma, NCI-H520, Xenograft Mice

Ji-young Son, Hae-yun Choi, Jong-dae Kim
Dept. of Internal Medicine, College of Oriental Medicine, Daegu Haany University

ABSTRACT

Objectives : This study was to observe anticancer and related immunomodulatory effects of Awrbi~tang extracts (KBTe)
on non-small cell lung carcinoma (squamous epithelial carcinoma), NCI-H520, xenograft Balb/c nu-nu nude mice.

Methods : Three different dosages of KBTe, 50, 100 and 200 mg/kg were orally administered once a day for 42 days from
11 days after tumor cell inoculation. Six groups. each of 8 mice per group were used in the present study. Changes in body
weight, tumor volume and weight, lymphatic organs (spleen and popliteal lymph node), serum interferon (IFN)-y levels,
splenocytes NK cell activity and peritoneal macrophage activities, splenic tumor necrosis factor (TNF)-a, interleukin (IL)-183
and IL-10 contents were observed with tumor mass and lymphatic organ histopathology to detect anticancer and
immunomodulatory effects. The results were compared with a potent cytotoxic anticancer agent, 5-FU (5-Fluorouracil) 30
mg/kg, intraperitoneal treatment (3-day intervals for 42 days, the optimal effective treatment regimes already confirmed).

Results & Conclusions : This study suggest that over 50 mg/kg of KBTe showed favorable anticancer effects on the
NCI-H520 cell xenograft with immunomodulatory effects. Although relatively lower anticancer effects were observed in KBTe
200 mg/kg treated mice as compared with 5-FU 30 mg/kg treated mice, no meaningful favorable immunomodulatory effects

were observed after 5-FU treatment in the present study.

Key words : Kwibi-tang ( Guipi-tang) extracts, anticancer effects, immunomodulatory effects, non-small cell lung carcinoma,

Balb/c nu-nu nude mice
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2 Aol A" A= 2k AH Omniherb, %3
A, Korea)ell A wi st A& &An|7AstelA #54
AHe B3le] At AREstgl o, B Ao A
£5 EE 1A 299 A Table 13 2tk
AAE oAl 3 A £3(1281 g) = FHsld AAS
1300 mlZ 60 CTellA] 3 AIZE 54t 39 719 &
& F F A3 AAE 5571 (Buchi
Rotavapor R144, Buchi Labortechmk AG, Switzland)
2 AZA F2ES 92 v $27127](Labeonco
Freezonel, Labconco Corp, MO, USA Z A3}
A AZANA, F 2211 g(% 2 17.26%)9] 4%
AN FEES °é°4 Agel AHstH. F23 M
% 54 A2EL -0 T YA B3 3 2
Agel ARE-EE Suiel FFel 20 mg/mle] F
7HA] LA A AHS-ERs

Table 1. Composition of Awibi-tang Used in This Study.

Herb Scientifi Amounts
name cientific name (g)
B Angelica gigas NAKAL 4.00
¥EARA  Euphoria longan STEUD. 4.00
BELC o phus spinosa H 400
i) iziyphus spinosa Hu. '
# & Polygala tenuifolia WILLD. 4.00
N % Panax ginseng C.A. MEY. 4.00
W 15 Astragalus membranaceus BUNGE.  4.00
H it Atractylodes macrocevhala KOIDZ.  4.00
F i Poria cocos WOLF. 4.00
A &F  Aucklandia lappa DECNE. 2.00
" % Glyeyrrhiza uralensis FISCH.  1.20
£ OE Zingiber officinale ROSC. 3.75
S % Zizyphus jujuba MILL. var. 375

inermis REHDER

Total 42.70

All individual herbs were purchases from local voucher
(Omniherb, Youngcheon, Korea) after confirm the morphology
under microscopy.



2 Age AHed 2E AYFES "Guide for
the Care and Use of Laboratory Animals™e] %3}
of FHF3taAdh

452 471 Balb/c nu-nu nude ®H-2(SLC.
Japan) 70nFE]E 1497 &3HAE AX A
of ARtttk =3t 2 AY A 717 9 2
= 20-25 T8} % 30-35%2 24" T4 AFSA
oA m}-&- AL filtered cap polycarbonate AHEFAFAL
°ﬂ )Y gte] ARl AL, et F71E 124]

712 A8 ek B AFE.(Samyang, Korea)
3} 4 S5 e FEIR oY oE R
oA 23} FHE FA A 18’\]7} U AR FF
34| okoket.

70mke] Z 8vle]= EoAHE o|4] WAl phosphate
buffered saline(PBS)& F%38te] AA Loz
AHsl e, 62rbEl & 5% I)38lel NCI-H5H20E
o] A3 104 ¥ 4 F37F 92k 9 mm'H = 40
npe] & AW sle] 57 ol gulE] wi A skl

ARFES 79 8y AN dza( 1ntact)
A oAl Hit SRS T Hx
(Z9F o4 t| =, tumor bearing), A £ O]/&]
% 5-FU(5-Fluorouracil, Sigma, MO, USA) 30
mg/kg FAL(5-FU), SHAE oA F Fliis 3
%= 50 mg/kg FAL(KBTeb0), EFAE o] A
% ﬁﬁﬂﬁ-(’% FZE 100 mg/kg FoI7(KBTel00) %
SHAE o)A £ Y F2E 200 mg/kg T
(KBTe200)9] 602 F-3led Aga}odch(Table 2).
) FE9 Fo
g FEE
ANA 55 AF kg 7 10 mle] §F0E FHNE
o] 1194 FE] wd 1314 657 F<A Sonde
7 F3AE 1 ml FAPE o443t A AT K
o] sglch. =& 5-FUE Itoh™o Hh

2x/9 . F5) 2 - ZZ0)

mg/ke®) $EZ AF ke F 10 ml¥) $Foz 3
2 WAow g7 2) BAE 00 4
FF o)y Bzt FUT S 9F FF
+2 U wow Eosodd 3W 44 o
FF o4 xTANE FUG S BT 25
S B F2E% FUT oz Roely
cH(Table 2)

Table 2. Experimental Design Used in This Study.

Test article/Tumor
inoculation/D ose
(mg/kg/day)

Group ID

Distilled water in phosphate
Intact buffered saline inoculated mice,
10 ml/kg
Tumor- Distilled water in NCI-H520
bearing cell inoculated mice, 10 ml/kg
5-FU in NCI-H520 cell inoculated
Reference 5-FU  mice. 30 mg/kg(3-day interval
for 6 weeks)
KBTe in NCI-Hb2) cell inoculated
mice, 50 mg/kg
KBTe in NCI-Hb2) cell inoculated
mice, 100 mg/kg
KBTe in NCI-Hb2) cell inoculated
mice, 200 mg/kg

Controls

KBTed0
KBTe KBTel00

KBTe200

5-FU : 5-Fluorouracil

KBTe : Awibi-tang aqueous extracts (listed in Table 1)
KBTe and vehicle (distilled water) were dosed at 10 ml/kg
volume once a day and 5-FU was treated intraperitonealy
at 10 ml/kg volume with a 3-day intervals for 42 days
from 11 days after NCI-H520 cell inoculation at dorsal
back subcutaneous regions: 8 mice per group. total 6
groups were used this study.

All animals were sacrificed after 42 days of test article
treatment.

) FAE o4

Aol AR8-8 NCI-H520 Al £Z American Type
Culture Collection Center(VA, USA)=Z3E] HoF
wrol 10% fetal bovine serum(FBS: Invitrogen,
NY. USA), penicillin(0.02 Ul/ml: Sigma, MO,
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USA), streptomycin(0.02 wg/ml: Sigma, MO, USA),
glutamine(2 mM: Sigma, MO, USA), non-essential
amino acids(1%: Sigma, MO. USA)7} #7}=
RPMI 1640 #l#](Sigma, MO, USA)E Ap&3}ed,
37 C, 5% COy incubatorell A} A} wlj Fsle] 4]
stggom, FE o]4 A NCI-H520 HlZE+ Balb/c
nu-nu mouse®] F|3te] 7~104 Aoz A v
F ool nEaA Agd. % ARFEY
Fatell A 7~1097F i Fd NCI-H520 Al 25 3
332 PBS¢} &7 1,200 rpmol] 1087 L4 238
o %"o“ﬂi% sl EeE AEE oA
PBSell F-5A1A Azt A4 #23te 35dE A
7Ag % 10x10’ cell/m7b F =5 FHAE Fff
= T 1 mAE A §F F3lel FAFEHA,
o)A WEIHA] AlFe] A3l B A3 A
uh$-A0] & Ho] NCI-H520 AlE 54 0.2

1(1X10' cell/mouse) A< )3} °V’5}°4 Iy 3

O

ARG
’T‘J'] 94mm32d ) THE] RS 27 AT E
o3kt
4 AE 54

3
T AFFEY AFEe Fo A 19A(F

A 109 F)., T ARY, Fo LT
21, 28, 35, 41 ¥ HF AL A4 A ‘}°ﬂ°

E AF H3E Fa3E] $5

Fof A A 2 F s Yel| BE ARFTES 18
AZE Ax AMAFoH, AF AR 9] A Afe]
o 95t AF W3ts HAagstr] g ofle ¥4
[11& o] &3t Fof 7170 65F FHe] A5
2ol A% F718k(body weight gains)S 47 &4
skt

EQUATION [1]. Body Weight Gains (g) =
Body weight at sacrifice - Body weight at start of

rE
j?L_l

the administration.
5) FoF nle) 23
Fopold) 44 dxTE AT 2E AY
12 '

B4 Fope) ¥
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o] 10 F), Fof A, Fof 2.4, 7, 14, 21
28.35 9 HF Yol o] T4 [27F &
dtel ZAsllom, Ag A FAIE] A Zfole] £
gt Fof H3]o wWEE 243}y S8 off e ¥
A (3% ol &3t Fof 77kl 65 T FU
w39 wsteks 27k Ak

EQUATION [2]. Tumor Volume (mm?) = 1/2
x length x width’.

The tumor size was measured once a week by
determining two perpendicular dimensions with
calipers, and the volume in mm? was calculated
from the formula (a x b*)/2, where a is the longer
and b is the smaller dimension.

EQUATION [3]. Tumor Volume Changes (mm?)
= Tumor volumes at sacrifice - Tumor volumes
at start of administration.

) FF Y A

A dx2ds AL BE EoA FHF
Lol FoFs A&, FH A& A7
3 oL Ad Zek(absolute weight) S HAA S
(Precisa Instrument. Switzland)& o] &3te] g ot
Yz A7 A& w3 7 A A u
T AelE £ol7] Sl 2 F 3L ATl o
g Al (% of body weight)S of=e] F4
[4]5 ]88+ 7%7‘ AbZal o

ol BA9| dgtads £ o e 8] 93t
o Foi3} ’“* o4 ®h 27| tumor inhibition
rateS Liu 57¢] wie] uie} ofefe] 34 [5]&
o]-&-3te] Z+zt ZA 3ol

EQUATION [4]. Relative Tumor Weight (% of
body weight) = [(Absolute tumor weight / body
weight at sacrifice) x 100]

EQUATION [5]. Tumor Inhibition Rate =
[((Average tumor weight of test group - average

A

iy
2%

)

tumor weight of tumor-bearing control)/ (average
tumor weight of tumor-bearing control) x 100].
7) WAy FEe A



5}
9 Z=F(absolute weight)
g HHE A4 A3
gted, FF A AFol AT AN FH(% of
body weight)e otefje] T4 [6]= o83t 77
A3k o

EQUATION [6]. Relative Organ Weight (% of
body weight) = [(Absolute organ weight / body
weight at sacrifice) x 100].

8) d% IFN-y &% &4

F2)g dAolAM, Mouse IFN-y ELISA kit
(BD Biosciences/Pharmingen, CA. USA)E o] 43}
o], 24 manualel w2} pg/ml Y2 ZA sl

9) B NK Al xe} 57 A2 34 3%

v NK Az} 57 Az 8442 4
¢l “ICr (sodium chromate) release assay® 3 7}s}
A, H% YLl 25 mg/ke® Zoletile mixture
vk sloll BAAE 2 E7} A A £ (macrophage)
£ A 98 v AAEA(10~20 mg) =
4 C Aol RPMI-1640(Gibco BRL., NY, USA)
A2 23] AH3E 5, RPMI-16400] S Sl
peri dishell A ¥ AHE& Fr|st o, #4335}
of BIAA 25 FH3lch

7 AN EE E7 el RPMI-1640 wiA| &
At o5 AlEE A7 el 57 o
AZ = v E Bide A g A
Mesh No. 100, Sigma, MO, USA)ell oJz}ste] =
qH 2 fPEA 4> AE dejEE Al sl
RPMI-1640 wiA|& 12}, HBSS(Hanks Balanced
Salt Solution: Gibco BRL, NY, USA)Z 23] M3
it} o) "WHdE ZF4E hypotonic shockS
doA A5 3] §HAI7 H, 104 3|43
HBSSZ 23] M=3stx, RPMI-1640 wiA| = & ®
o A8 g5 10% FBS7F A7k &gl Aol Al

EZ ARgete] AHgsee

{
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)

°
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278 AR =F(1x10° cells/ml~2x10° cells/ml) &
complete medium(Sigma, MO, USA)el overnight
) oFstgiom, wlA Al £ recombinant 1L-2(1000
IU/ml: Proleukin Chiron, CA, USA)E #7}3t
Dulbecco's Modified Eagle Medium(Invitrogen, NY,
USA)ell overnight ®lo¥3ted=t. The HTLA-230
neuroblastoma target cellsS Nay CrO4(100 nCi/1x10°
cells) (ICN Biomedicals, Asse, Belgium) 2.2 2A]7F
HHSAIA EA8E v, BA A Z(splenocytes T
peritoneal macrophages) ¢t 37 37 Cell 6A17F 5
b wiokstadt. Effector : 4 AE v]&S uA
27 dAAE 2 100 0 1 2 2&3, o
A}29) (Supernatants) & 42715}, “Crell A £-8]
HIANs-S gamma counter(Cobra 5002: Canberra
Packard, CT, USA)E o]&3te] EFA3}sich &4
A &4 (lysis) = okl el T4 [T+ o83t %
specific *'Cr release 2 AFZ3t}.

EQUATION [7]. NK cell activities % Specific
ICr Release = [(Exp-S)/(M-S)x 100]

Exp is the observed released *'Cr value, S is the
spontaneously released *'Cr value. and M is the
maximum released *'Cr value.

10) W Aol E71e) gepel 24

HE ALl A 229 IR (A 10~15
mg/head) S A F3}ed, Clark™e] Wiol we} 1 mle)
olAkekZ=al (2 mMe] PMSF9} 1 mg/ml®] aprotinin.
leupeptin % pepstatin A7} E&E QJALtE R
PBS)& ¢]-4-3}e] homogenize 3tict. ¥1& W tumor
necrosis factor(TNF)-a, interleukin(IL)-18 ¥ IL-10
3FFS- 7247+ Mouse TNF-a ELISA kit(BD Biosciences
/Pharmingen, CA, USA). Mouse IL-13 ELISA kit
(Genzyme, MA, USA) ¥ Mouse IL-10 ELISA kit
(Genzyme. MA, USA)Z o]&3le] ZAatdd”
B2 lysis buffer(20 mM Tris-HCl pH 7.5, 150
mM NaCl, ImM Na;EDTA, 1 mM EGTA, 1%
Triton, 2.5 mM sodium pyrophosphate, 1 mM -
glycerophosphate, 1 mM Na3VOs sodium ortho-

c
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vanadaye, 1 ug/ml leupeptin &-§)oll 343 100
ml®] standard =+ 10, 50, =& 100 ml®] 24
homogenateoll Al AAstg o™, 7+ samples F W
whEH o2 ZA59, 7 sampled] YAFES

)

:
WA gk 240l o) gaAG LE $AE B

‘

o =

2 mg% pg(pg/mg of protein) &2 &A3}q. 2+
Alo] 27)elo] W8t AL TR TS o] 835l
zA3sled o, ¥ o] S (average coefficient of variance)
2 10% o3tz Ar=E i

1) =7 wejshs 2

HE A A7) FF A £ T4 F5
&9} kA, v 2AE 0% $A4 =223
(10% buffered formalin)ell 18417k o]AF mA A7
o, 998 714 sEkl 2ileE A3
um® AHE Az2etsivh. Hematoxylin % eosin
(H&E) 94 Azt Bstsin|zg oz 7H7e]
zA YA H3ls JFEsh

Histomorphometry - M 2% A=(cross trimmed)
g 1 mm?e FoF A FoF 27 AAE=
v&3 SN E F A ZAME (apoptosis) & e
= AEY vEE 474 %/1 mm* ¥ %/tumor
cells &2 25 2AFAEMAA(DMI CCD
image analyzer: DMI, Daegu, Korea)Z o] 43}
ZAsteh =3 N 2E A A 22 i

2 ox

A A ZX(from apex of anterior border to center
of posterior border)®] B]A} A F7 (mm/spleen),
WA= (white pulp)®] 4*(N/1 mm? of spleen)
g A o] A (mm/white pulps) S 247 =3
stgon, Hzz Aust &9 b 2AeA A
A (mm/popliteal lymph node) % = F7
(mm/cortex) & 27+ A3+
12) A

R AAEE o] 43le] EAAMYE AAFG L.
TAAE Levene testE AAI3l] 731990
A % one way ANOVA testE AlA 3 o

[T
ol

gl ojod 5}
[

=

>

doff ojx= g&

1l
0.

AeE ANt £719 FAE SA A v
SHAtY Aol = B2 733<l Kruskal-Wallis H

A E 7 $ell=, Mann
-Whitney U test & AAI3led #7H9] o4& A
Z3ld. =& EA e SPSS for Windows
(Release 14.0K, SPSS Inc., USA)ZE o]&3te] 7}
sHem, pvaluet 0.05 olskel A% EAX #2
A& JAsH

=R
“ [S)
o A ¥ 63228 A% 27

o
ol Hla) 4 AE(X0.01) ZFAE Hepisich
A

5FU FAZANME £ o] dzdd w3l
oA AE=(K0.01 == X0.05) AF FAart F
o BYFHE AAH7] Aztsle, 65

7k 92 FoF oA Azl v fAA 9l
(X0.05) 7HaE ey Sl

filis %2 100 2 200 meg/kg Fod el M=
Fol BLFHE FE oA HzLol wls A
AE(K0.01 =5 X0.05) A5 F7Hs e,
677 AT F7hE 4A T ol Azl ¥l
& 994 e (K001 F7H e sle.

Filis %% 50 me/kg FoAFolAE Fof 35
AFHE FF oA dzzel W fo4 sle
(X001 =2 X0.05) AFe F7H vebdler, 6
TR A STV A A7 FE oA Hzel v

3 oA (00D F7Hs b ek Table 3).



Table 3. Changes on the Body Weight Gains after
5-FU and Awibi-iang Extracts Administrations.

Body weight at
Group Start of

Body weight

L Sacrifice gains
D adlm?zt;’atlon (B) (B-A)
Intact  18.83+1.13  23.23£1.04  4.40+0.92

Tumor= 17 aay 067+ 16.58:0.62%  -0.75:0.78*
bearing

5FU  17.38+0.79* 15.45+0.83*" -1.93+0.64*"
KBTe50 17.26+0.72* 18.29+0.94*%  1.03+0.56™*
KBTel00 17.430.67* 18.98+0.98"* 1.55+0.81%*
KBTe200 17.35+0.76% 19.82+41.79*% 2.47+1.40"*

Group ID was listed in Table 2.

Values are expressed mean = SD of eight mice. g.

* X001 compared with intact control: * 2£0.05 and * 2£0.01
compared with tumor-bearing control.
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ol 00 mg/kg FATANME=

ok o4 ‘Hfﬁ:vl"ﬂ v F<

(] ’€ ‘/]'E]'LHO{ 6‘!‘

o] FoF Hule] Wiz} °3|/‘] 747}y FoF o]
ol

a]aﬂ FAA AE(X0.01) ZFaE depisl

B FoTeMe £%
ol dzel vl o4 U=(K00D) FF 2
o 8 Ad FFA 9] 3Hart A8 5 e (Table 5).

2AY - Ha 2 - Y5

Table 4. Changes on the Tumor Volume after 5-FU
and Awibi-tang Extracts Administrations.

Tumor volumes at Tumor

Group Start of Sacrifi volumes
ID  administration a(clr31 )1ce changes
(A) (B-A)

Tumor- 121.68 2791.59 2669.91
bearing £9.66 +220.10 +217.16
5-FU 120.19 993.06 872.88
£6.98 +335.41% +335.47*

120.38 2626.41 2506.04

KBTed) .60 +482.62 +479.46
120.56 2269.65 2149.09

KBTell  L6a3  i3a306*  +34554°
KBTe200 119.81 2112.38 1992.56

£7.15 +435.57* +430.20*
Group ID was listed in Table 2.
Values are expressed mean = SD of eight mice, mm?®.

* X0.01 compared with tumor-bearing control.

Table 5. Changes on the Tumor Weight after 5-FU
and Awibi-iang Extracts Administrations.

Tumor weight
Tumor  Relative  Tumor

Groups Ax:?lﬁ:e inhibition ~ weight inhibition
( g) rate (% of body  rate
& (%)  weight) (%)

Tumor-  2.062 12.467

bearing  +0.301 +1.987
0.645 4.206

5-FU £0,134* -68.73 +1.012% -66.26
L7141 9.548 ~

KBTed0 £0.192* 15.58 1 917 2341
1362 8.258 ~

KBTel00 +0.105* 24.27 (815" 33.76
1354 6.923 ~

KBTe200 +(,938% 34.34 +1 605 44.47

Group ID was listed in Table 2.
Values are expressed mean + SD of eight mice, g.
* 1X0.01 compared with tumor-bearing control.

ToAAe A Azl w8 &
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o4 Q00D B Ae P e Fe) A

7 27 AR EH

RE I 222 Ro2dAE 29 o4
o Bla) 214 (001 E K0.05) B

9 A FA] 271} Q4H 9l

) 428 eI Tl .

Table 6. Changes on the Spleen Weight after 5-FU
and Awibi-iang Extracts Administrations.

Spleen weight

G;(I))up Absolute weight Relative weight
(g) (% of body weight)

Intact 0.082+0.011 0.354+0.045
Tumor= n31.40,005* 0.189+0.026*
bearing

5-FU 0.027+0.008* 0.176+0.058*
KBTe50  0.044+0.007*# 0.239+0.036™"
KBTel00 0.047£0.010%# 0.248+0.059**
KBTe200 0.051+0.008** 0.258+0.045**

Group ID was listed in Table 2.

Values are expressed mean + SD of eight mice, g.

* X0.01 compared with intact control: ¥ 2X0.05 and ¥ X0.01
compared with tumor-bearing control.

3t

-FU T4, Eﬂ?ﬂ?(ﬁ 50
mg/kg FEE Fo

o4 A= (X0.01
oA FEke] AL dAEAL, EEE 100
mg/kg FEFE FATLANAME A Azl vl
T4 A (X0.05) A FF] FHan dAHA
o},

2 WG FEE R
Z7e vl8 F94 A (K0.01 == K0.05)
qod Ad 2 A %%'1
BEls 200 me/kg —’.‘—

3 AR A g

o
olN
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N
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. A
o 32
a
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Table 7. Changes on the Popliteal Lymph Node
Weight after 5-FU and Awibi-tang Extracts
Administrations.

Popliteal lymph node weight

Group ID Absolute weight  Relative weight

(g) (% of body weight)

Intact 0.010+0.003 0.041+0.012
E“m.or‘ 0.003+0.001" 0.019+0.007"

earing

5FU  0.002+0.001"* 0.011+0.004"
KBTe50  0.005+0.001% 0.027+0.004*#
KBTel00  0.006+0.002% 0.033+0.014*
KBTe200  0.008+0.001° 0.042:£0.0049

Group ID was listed in Table 2.

Values are expressed mean = SD of eight mice. g.

* X0.05 and * X0.01 compared with intact control: ¥ 2£0.05
and ¥ X0.01 compared with tumor-bearing control.
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1. Changes of the serum IFN-y levels after
5-FU and Awibi-tang extracts administrations.

KBTe : Awibi-tang aqueous extracts
5-FU : 5-Fluorouracil
IFN : interferon
Values are expressed mean = SD of eight mice,
pg/ml of sera.

** p<0.01 compared with intact control: * p<0.05
and ** p<0.01 compared with tumor-bearing control.

Serum |FN-y levels (pg/ml)

EU[I
KBTe treated as (ma'kag)

Fig.

7. HIZ NK M=zt 52 CHAM|ZE &2
) 8% NK A £ 24

BE 5ok o] AN E AN Azl wE £
A AE(XK00D) BIFHES] AESA FAE,
Z NK cell &4J¢] 7Hart AdAH S,

BE WG FE2E FATIME FF oA A
Z7f wa Fo4 3= (X0.01 == X0.05)
NK cell 849 Z717F A=

& 5-FU FoA 2ol e Fokold] dzol vl
d Fo4 slE B NK cell 49 7Ha7t 1A
=% (Fig. 2).
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Splenic NK cell activity (% specific Ser releases)
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. Changes of the splenic NK Cell activities after

5-FU and Awibi-tang extracts administrations.

KBTe : Awibi-tang aqueous extracts
5-FU : 5-Fluorouracil
NK : natural killer
Values are expressed mean + SD of eight mice,
% specific *'Cr releases.

** p{0.01 compared with intact control: #p<0.05
and * p<0.01 compared with tumor-bearing control.

M1l

\rﬂad Tumor-bearing 5-FU 200
Controls KETe rrealed as (maglkg)

3. Changes of the peritoneal macrophage

activities after 5-FU and Awibi-tang
extracts administrations.

KBTe : Awibi-tang aqueous extracts
5-FU : 5-Fluorouracil
Values are expressed mean + SD of eight mice,
% specific *'Cr releases.

** p0.01 compared with intact control: * p<0.05
and * p{0.01 compared with tumor-bearing control.
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NREEES

o>
=

TE WS FEE FALAME £ o
z2Zol vla F294 A= (K001 =& xK0.05) ¥3
W TNF-a &3 Z7P7F A=

gt 5-FU FodLollM = FoFolA] ol ]
& oA 9x wA W TNF-a ko] 7har) o
A= 2k (Table 8).

2) v IL-18 sk w3}

BE Fof o)A Fol e A el vls)
94 AE(K0.0D) BIAW IL-18 o] At
A= Aok

BT BiE FE2E Tl 2% o2 o
zZ7 vl f-9A = (K0.01 == K0.05) B1AF
W IL-18 &9 S77F A=A

gt 5-FU Fol Lol M FoFol4] o ]
& oA gl wA W IL-18 gk 2t 9
A= 25 (Table 8).
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BE ok oA Fol e AN 2Tl viE #
A AE(X0.01) B IL-10 gHeke] 7Har) o
A= Ao

LE B 32T Efdi—oﬂﬁ ZoF o2 o
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Table 8. Changes on the Splenic Cytokine Contents

after 5-FU and Awib/-tang Extracts
Administrations.

Group Splenic cytokine contents
ID TNF-a IL-1B 1L-10

Intact 119.14£11.76  37.76+8.18 104.09+18.68

’II)‘um.or- 45.09+10.45%  9.68+1.85%  47.05+13.02%
earing

5-FU  38.60+11.81% 8.28+2.12*  41.94+10.69*
KBTe50 56.65+5.98™" 12.31£1.92*" 63.94+9.56™"
KBTel00 62.29+8.49™% 12.44+1.56*% 65.66+7.18"*
KBTe200 64.90+7.33*% 13.03+2.06* 70.19+14.92%*

Group ID was listed in Table 2.

Values are expressed mean = SD of eight mice. pg/mg
protein.

* X0.01 compared with intact control: *2£0.05 and * £0.01
compared with tumor-bearing control.
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ol NCI-H520 M Z7} 2HA 8 vl& GA] 343
ZH2E S (Fig. 4).
5FU % B2& BlEG 325 FA50ME F
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744~ 9 apoptotic AlE2] $3 Z7171 A=A
Fig. 5, 6).
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Fig. 4.

Canges on the tumor mass histopa
profiles after 5-FU and Awibi-tang extracts

administrations.

KBTe : Awibi-tang aqueous extracts
5-FU : 5-Fluorouracil

A, B : tumor-bearing control

C. D : 5FU 30 mg/kg treated mice
E, F @ KBTe 50 mg/kg treated mice
G, H : KBTe 100 mg/kg treated mice
I, J © KBTe 200 mg/kg treated group

All hematoxylin-eosin stain: Scale bars =

thologjcal

ZXY - Fof 2 - ZE

Tumor cell valume (%/mm” of mass)

Tumor-bearing  5-FU 50 100 200
Cantrak KBTe treated as (mglkg)

Fig. 5. Changes of the tumor cell volumes in the
tumor masses after b-FU and Awibi-tang
extracts administrations.

KBTe : Awibi-tang aqueous extracts

5-FU : 5-Fluorouracil

Values are expressed mean = SD of eight mice,
%/mm?® of mass.

# p{0.01 compared with tumor-bearing control.

100 4

& 2 E]

=

Apoptotic tumor cells (%/tumor cells)

200

Turmrc-hetﬁ!g 5FU 50 100
ikt KBTe treated as (mg/kg)

Fig. 6. Changes of the apoptotic tumor cell numbers
in the tumor masses after b-FU and Awibi-

tang extracts administrations.

KBTe : Awibi-tang aqueous extracts

5-FU : 5-Fluorouracil

Values are expressed mean = SD of eight mice,
%/tumor cells.

# p¢0.01 compared with tumor-bearing control.
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27} A= A (Fig. 7, Table 9).

7

. Changes on the spleen histopathological
profiles after 5-FU and Awibi-tang extracts
administrations.

KBTe : Awibi-tang aqueous extracts
5-FU : 5-Fluorouracil

Fig.
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A, B : intact control

C. D : tumor-bearing control

E, F : 5FU 30 mg/kg treated mice

G, H : KBTe 50 mg/kg treated mice

I,  : KBTe 100 mg/kg treated mice

K, L : KBTe 200 mg/kg treated group

W : white pulp

R red pulps

Arrows indicated the total thicknesses or white
pulp diameters measured

All hematoxylin-eosin stain: Scale bars = 80 pm

Table 9. Changes on the Histomorphometry of
Spleen after 5-FU and Awibi-tang Extracts

Administrations.
Splenic histomorphometrical changes
Total . Diameters of
Group thickness White pulp white pulps
ID numbers .
(mm/central 5 (mm/white
. (N/mm?)
region) pulp)
Intact  3.68+0.47 12.25+3.11 1.46+0.25
Tumor= 700 2884173 0.28+0.06"
bearing
5-FU  1.86+0.24"  3.50£0.93"  0.24£0.07"
KBTes0 2.46+0.26™%  6.13+1.46"F  0.95£0.19™¢
KBTel00 2.56+0.19™%  7.63+1.30™%  1.07+0.14"9
KBTe200 2.96+0.29™%  9.38+0.92*%  1.19+0.09*¢

Group ID was listed in Table 2.

Values are expressed mean = SD of eight mice.

* pX0.05 and TX0.01 compared with intact control: *X0.05
and ¥ X0.01 compared with tumor-bearing control.
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o}(Fig. 8, Table 10).

: Changesﬁén the popllteal Iymh nde
histopathological profiles after 5-FU and
Awibi-tang extracts administrations.

KBTe : Awibi-tang aqueous extracts

5-FU : 5-Fluorouracil

A, B : intact control

C. D : tumor-bearing control

E. F : 5FU 30 mg/kg treated mice

G. H @ KBTe 50 mg/kg treated mice

I. J : KBTe 100 mg/kg treated mice

K. L : KBTe 200 mg/kg treated group

C : cortex

M : medullary sinus

Arrows indicated the total or cortex thicknesses
measured.

All hematoxylin-eosin stain: Scale bars = 80 ym
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Table 10. Changes on the Histomorphometry of
Popliteal Lymph Nodes after 5-FU and
Awibi-tang Extracts Administrations.

f’opliteal lymph node

Group histomorphometrical changes
ID Total thickness Diameters of cortex
(mm/central region)  (mm/cortex)

Intact 3.14+0.39 1.26%0.16
Tumor= 4 4140 96+ 0.4740.09%
bearing

5-FU 0.92+0.25* 0.37£0.06*
KBTeb0 1.75£0.19%* 0.73£0.17**
KBTel00 2.01£0.13*" 1.03+0.25**
KBTe200 2.32£0.21* 1.12+0.22°

Group ID was listed in Table 2.

Values are expressed mean * SD of eight mice.

* 0.01 compared with intact control: *2<0.01 compared
with tumor-bearing control.
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