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Anticancer and Related Immunomodulatory Effects of
Insamyangyoung-tang on Non-small Cell Lung Carcinoma,

NCI-H520, Xenograft Mice
Kwang-Kyu Song - Min-A Kwak - Jong-Dae Kim’

Department of Internal Medicine, College of Korean Medicine,
Daegu Haany University

ABSTRACT

Objectives : The object of this study was to observe anticancer and related immunomodulatory effects of
Insamyangyoung-tang extracts (ISYYTe) on non-small cell lung carcinoma (squamous epithelial carcinoma)

NCI-H520, xenograft Balb/c nu-nu nude mice.
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Methods : Three different dosages of ISYYTe, 50, 100 and 200 mg/kg were orally administered once a day for
42 days from 11 days after tumor cell inoculation. Six groups, which are intact control, tumor bearing control,
5-fluorouracil (FU) 30 mg/kg, ISYYTe 50 mg/kg, ISYYTe 100 mg/kg, ISYYTe 200 mg/kg, each of 8 mice per
group were used in the present study. Changes on the body weight, tumor volume and weight, lymphatic organ
(spleen and popliteal lymph node), serum interferon (IFN)-y levels, splenocytes NK cell activity and peritoneal
macrophage activities, splenic tumor necrosis factor (TNF)-q, interleukin (IL)-13 and IL-10 contents were observed
with tumor mass and lymphatic organ histopathology to detect anticancer and immunomodulatory effects.

Results : As results of ISYYTe 50, 100 and 200 mg/kg treatment, decreases in the tumor volumes and weights
were detected. At histopathological observations, decreases of tumor cell volumes in tumor masses were dose-
dependently decreased mediated by increases of apoptosis among tumor cells by treatment of all three different
dosages of ISYYTe. As results of tumor cell inoculation, marked decreases of spleen and popliteal lymph node
weights, serum IFN-y, splenic TNF-q, IL-13 and IL-10 contents and splenocytes were observed with histop-
athological atrophic changes of spleen and popliteal lymph nodes.

Conclusions : Over 50 mg/kg of ISYYTe showed favorable anticancer effects on the NCI-H520 cell xenograft
with immunomodulatory effects. Although relatively lower anticancer effects were observed in ISYYTe 200 mg/kg
treated mice as compared with 5-FU 30 mg/kg treated mice, there are no meaningful favorable immunomodulatory
effects were observed after 5-FU treatment in the present study.

Keyword : Insamyangyoung-tang extracts, Anticancer effects, Immunomodulatory effects, Non-small Cell
Lung Carcinoma
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Table 1. Composition of Insamyangyoung-tang Used

in This Study
Herb name Scientific name Amounts (g)
17588045 Paeonia lactiflora Pallas 8
S Angelica gigas Nakai 4
N Panax ginseng C. A. Meyer 4
o Atréctyloqes macrocephala 4
Koidzumi
S Astragalus membranaceus 4
Bunge
S Cinnamomum cassia Blume 4
Bk Citrus unshiu Markovich 4
A Glycyrrhiza uralensis Fisch 4
o Rehmanma. glutinosa 3
(Gaertn.) Libosch. ex Steud
FkT Scﬁlzandra chinensis 3
Baillon
bR Sap.osfm/kowa divaricata 3
Schiskin
e Polygala tenuifolia
ok
s Willdenow 2
A4 Zingiber officinale Roscoe 4
T Zizyphus jujuba var. inermis 4
s (Bunge) Rehder
Total 55

All individual herbs were purchases from local voucher
(Omniherb, Youngcheon, Korea) after confirm the morphology
under microscopy.
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3ol AF&gH NCI-H520 MIXZE American
Type Culture Collection Center (VA, USA)=Z
=z FH % 2ol 10% fetal bovine serum (FBS;
Invitrogen, NY, USA), penicillin (0.02 Ul/ml;
Sigma, MO, USA), streptomycin (0.02 pg/ml;
N2 Sigma, MO, USA), glutamine (2 mM: Sigma,
MO, USA), non—essential amino acids (1%;
Sigma, MO, USA)7} 37hel RPMI 1640 H~]
(Sigma, MO, USA)E AHg3te], 37C, 5% CO.
incubatorell A Ald] wjgste] F=8kl o, F
& o]2] A NCI-H520 Al¥+ Balb/c nu—nu 7
= upg-20] sl 7~10% Aoz AT wjek
st wEelwA ALgeldlt 5, AdEEe
Foeol  SollA 7~102%F W% NCI-H520 Al E2

= zop 33 PBSSF 4] 1,200 rpmol] 108-37F
FE ] FYAEE HYdar. oW Axs
737 Al PBSell F-#7A1A AAF A4 #e ko]

e o] AAZ Z 1.0x107 cel/m 7} HEE
10 me] & FHAE v 1 nyS A 5% I
kel

P siel, ol s Al s, &

H A} 2 F0F o] PlRFHE £Us & FHoll A mpg-29] T F-2]o] NCI-H520

o Hit THFTE Y3 oz T3t X H2H 0.2 ml (1X107 cell/mouse) &<
g 4 B T oA tixTdAE TdT & o|Alate], 1y FFS FASHTE NCI-H520
Fo| " THRTE ABEXY FEEYS 54T Al o)A 119(FF #9395 94 mr AF) &

W o 7 Fo] kSt (Table 2) S 4297 AT T8l

Table 2. Experimental Grouping Used in This Study

Groups Test article/Tumor inoculation/Dose (mg/kg/day)
Intact Distilled water in phosphate buffered saline inoculated mice, 10 mé/kg
Control
Tumor-bearing Distilled water in NCI-H520 cell inoculated mice, 10 ml/kg
Reference 5-FU 5-FU in NCI-H520 cell inoculated mice, 30 mg/kg (3days interval for 42days)
ISYYTe 50 ISYYTe in NCI-H520 cell inoculated mice, 50 mg/kg (once a day for 42days)
ISYYTe ISYYTe 100 ISYYTe in NCI-H520 cell inoculated mice, 100 mg/kg (once a day for 42days)
ISYYTe 200 ISYYTe in NCI-H520 cell inoculated mice, 200 mg/kg (once a day for 42days)

5-FU, 5-Fluorouracil; ISYYTe, Insamyangyoung-tang aqueous extracts (listed in Table 1); ISYYTe, 5-FU or vehicle (distilled water)
were dosed at 10 ml/kg volume, once a day for 42days from 11days after NCI-H520 cell inoculation at dorsal back subcutaneous
regions; 8mice per group, total 6groups were used this study; All animals were sacrificed after 42days softest article treatment

(52days after tumor cell inoculation).
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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

I
o

— average tumor weight of tumor—bearing
control) / (average tumor weight of

tumor—bearing control) X 100]
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EQUATION [6]. Relative Organ Weight
(% of body weight)
= [(Absolute organ weight
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8) % IFN—y g32] 54

w2lE Aol A, Mouse IFN—y ELISA kit
(BD Biosciences/ Pharmingen, CA, USA)E ©]
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FHate] 2249 W FHEA G AE FolgE
A ASAL, RPMI—-1640 v#| 2 12}, HBSS (Hanks
Balanced Salt Solution; Gibco BRL, NY, USA)
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3151 tt. The HTLA—-230 neuroblastoma target
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EQUATION [7]. NK cell activities % Specific

51Cr Release

= [(Exp—S)/(M—S)x 100]
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Exp is the observed released 51Cr value,
S is the spontaneously released 51Cr value,

and M is the maximum released 51Cr value.
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necrosis factor (TNF)—aq, interleukin (IL)—1
B % IL-10 9= 22 Mouse TNF—a ELISA
kit (BD Biosciences/ Pharmingen, CA, USA),
Mouse IL—18 ELISA kit (Genzyme, MA, USA)
2 Mouse IL—10 ELISA kit (Genzyme, MA, USA)
o]--8}o] Hotchkiss 5'7¢] Wl whel 274
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pH 7.5, 150 mM NaCl, 1 mM NaZEDTA, 1 mM
EGTA, 1% Triton, 2.5 mM sodium pyrophosphate,
1 mM B—glycerophosphate, 1 mM Na3VO4
sodium ortho—vanadaye, 1 pg/ml leupeptin 3
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7ol AW stA wslE A QlTt.
Histomorphometry — A2 & A (cross tri—

e shy



ST 9] 291 ¢ AZFEAO) M AME T A E(NCI-H520) o] 2] ul-5-2ol 4] ghet 2 wof skAo] m x| 3k B
Song et al., Anticancer and Related Immunomodulatory Effects of Insamyangyoung-tang on Non-small Cell Lung Carcinoma, NCI-H520, Xenograft Mice

mmed) 3 1 mie] £F ZF oA E& ALV} 2}
Aot v & T FEAE F A EAPE (apoptosis)
S YehliE AE] B1&S 247 %/1nf 2 %/tumor
cells @92 A5 22 GFEAFX(DMI CCD
image analyzer; DMI, Daegu, Korea)E& ©]-&
ate] FABTE e AR R dde v 24
FHNA HFH(from apex of anterior border
to center of posterior border)e] ®]& HA F
7 (mm/spleen), W A4=2 (white pulp)9] 4=(N/1
mf of spleen) 2 WA o] 217 (mn/white pulps)
< 7 45, AZZ At &of Yt
A ZZ o)A AA (m/popliteal lymph node) %

1
o] 77 (m/cortex) & 77t A5k T

12) BAEA

EE A= H £ EFAHAE FAEN S
), il aAdgs o] &3t TAAEE A
A, BaEA A S Levene testE AAste] 7
=3t S EAY 49, one way ANOVA test
E AAg

t}S- least—significant differences
(LSD) test=® A}$ HAES AAste] 7He] #9
e SAsh vl Agole HEs A
=91 Kruskal—Wallis H test® AA18to] f2]A4
o] Q1A H Z9-oll=, Mann—Whitney U test
AAste] 3k RS ASsth BE
AA 2= SPSS for Windows (Release 14.0K,
SPSS Inc., USA)E o]-&3to] BH7latglon, p—
value7} 0.05 ©]31Q1 A9 A4 FodS A

sttt

=
=

=
S

.2
1. AlFe W3}

T oA xS A gzt vjs) fre
3 A=(p<0.01) AFe] a7t Fode]s] 10 +
HE Ag A 71z Sk A, Fo] A 7|3
Q1 42Uzt AT TUHF Al A gzl v
3 94 A= (p<0.01) #FAE YR

5-FU Foftol A= 5o o] 2] dizxtol vls

57

oA A= (p<0.01) AT 747 Fo 28U%F
FE AAE 7] AJFEte], 4293 AT S

AA] T ol wizell wlsl f2ld $=(p<0.01)

[s}
g e
BE ABHERY FEFE FATAE 47 &
o] 35, 28 & 21 FHH F% o)A Tl ¥
3 oA Id=(p<0.01 == p<0.05) A=< =
Ve YERo], 4247k AT S GA 47
T o)A dizarel Hl3 F994 A=(p<0.01)

Z7FHe YE A TH(Table 3).
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e It (Table 4).

Table 3. Changes on the Body Weight Gains after
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Insamyangyoung-tang Extracts Administrations

Body weight at

Body weight
Groups Start of gains
administration Sacrifice (B) B - A
(A)

Intact 18.70+1.06  23.29+0.86  4.59+0.85
Tumor-bearing 17.33+0.67"  16.76+0.86°  -0.56+0.83"
5-FU 17.40£0.80" 15.3120.74"* -2.09+0.45"#
ISYYTe 50 17.46x0.60" 18.04+0.57 * 0.58+0.88 **
ISYYTe 100 17.54+0.58" 18.53+0.68 " 0.99+0.66 **
ISYYTe 200 17.30£0.81° 19.13+0.99"* 1.83+0.98"*

Group ID was listed in Table 2; Values are expressed Mean + SD
of eight mice, g; ** p<0.01 compared with intact control; ##
p<0.01 compared with tumor-bearing control.
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Table 4. Changes on the Tumor Volume Changes after Insamyangyoung-tang Extracts Administrations

Tumor volumes at

Tumor volume changes

Groups
Start of administration (A) Sacrifice (B) (B~ A
Tumor-bearing 120.21+7.53 2818.03+193.48 2697.81+189.91
5-FU 120.04+6.96 1045.29+443.79" 925.25+442 59"
ISYYTe 50 119.89+7.44 2305.60+208.09" 2185.71+207.16"
ISYYTe 100 119.71+8.24 1996.95+351.12% 1877.24+345.72%
ISYYTe 200 121.239.44 1707.69+488.88" 1586.46+482.96"

Group ID was listed in Table 2; Values are expressed Mean * SD of eight mice, nm'; ## p<0.01 compared with tumor-bearing control.

& T wst A TH(Table 6).
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7F A4 = Ak(Table 5). 9] AE=(p<0.01) &9 Jubd Ao 2 A F
ol a7k 247 1A H A
4.0 S| W} 5-FU FoAToll A= T o2 tixatol Hla)
T oA tixel A= A izl vlal & A el 9l (p<0.05) E9F dubd Ao 2 4
o]/ A= (p<0.01) BI7g Ao B} T 7 o %a@ a7t 2b2F AR = A
27h Zh2E A E A NBFY T2 FolddMe 44 £
5-FU fFolzoll A T4 o2 txael vla) & Ol*ﬁ‘ ol Blal 214 0= (p<0.01 E=
A ZgelskAl v A SRFol AAE Ao 9] p<0.05) &9 dapd ol 2 A FFA 9 F
AL AL, A TFe TG o)A dixw I 7}7F 14 = Atk (Table 7).
ALSE SRFe] WstE Yl A
RE ANBEEKY T2 FoATIAME 44 F 6. &5 IFN—vy §Fe] ¥s
& ol tzel s ol =(p<0.01 == T oA "zl = A vzl Hlal
p<0.05) BI7g o) 2 ddf TFA ] ST} A o1 A=(p<0.01) €= IFN-y o] a7t
Table 5. Changes on the Tumor Weights after Insamyangyoung-tang Extracts Administrations
Tumor weights
Tumor-bearing 2.041+0.299 12.218+2.061
5-FU 0.705+0.136™ -65.47 4.621+0.976™ -62.18
ISYYTe 50 1.6300.313* -20.14 9.058+1.822" -25.86
ISYYTe 100 1.229+0.128" -39.79 6.654+0.853" -45.54
ISYYTe 200 1.0600.132% -48.06 5.552+0.723" -54.56

Group ID was listed in Table 2; Values are expressed Mean * SD of eight mice, g; # p<0.05 and ## p<0.01 compared with
tumor-bearing control.
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Table 6. Changes on the Spleen Weights after Table 7. Changes on the Popliteal Lymph Node Weights
Insamyangyoung-tang Extracts Administrations after Insamyangyoung-tang Extracts Administ-
rations

Spleen weights

Popliteal lymph node weights

Groups Absolute weights Re('f/:i":f ‘a’zghts

(9) weights Groups Absolute weights Relative weights

Intact 0.085+0.012 0.36730.0)51 @ WL;;,;:’;? g

Tumor-bearing 0.035+0.007" 0.206+0.039" Intact 0.009+0.002 0.037+0.007
5-FU 0.031x0.009" 0.202+0.064" Tumor-bearing 0.003+0.001" 0.018+0.007"
ISYYTe 50 0.045+0.004 " 0.248+0.025 5-FU 0.002+0.001"# 0.011£0.005"*
ISYYTe 100 0.048+0.005 ™" 0.262+0.031"* ISYYTe 50 0.005+0.001"*  0.027+0.008"*
ISYYTe 200 0.064+0.016"* 0.338+0.093" ISYYTe 100 0.006+0.002"# 0.030+0.008"
ISYYTe 200 0.008+0.001" 0.039+0.006™

Group ID was listed in Table 2; Values are expressed Mean + SD
of eight mice, g; * p<0.05 and ** p<0.01 compared with intact
control; # p<0.05 and ## p<0.01 compared with tumor-bearing
control.

Group ID was listed in Table 2; Values are expressed Mean + SD
of eight mice, g; * p<0.05 and ** p<0.01 compared with intact
control; # p<0.05 and ## p<0.01 compared with tumor-bearing

o1 E] 3] I:]— control.

5-FU Fol ol A % o] tjzd 13 1) ¥4 NK A% 24
dF IFN—y&&Zo] ZAaFdor} fo4d2 sl TF ol dEzTAAAE A gzl v 3|
=3 oA A= (p<0.01) HPEAEZ O A E=A &4

BE ABELEY FEFE FATAE 4 % L, S NK AE 439 747t 18 EH A
& o] 2] tizarel] HlE) frolAd A=(p<0.01 = 5—FU Fowolxe Fdol2 thzxatel H
p<0.05) P& IFN—vFEe] Z7p7F A=t 8 Wl NK AlZ S4o] a=goy fo4
(Fig. 1). = it
7. M7 NK Al Z9} 37 o242 g4 ¢ wst RE ABEEY FEE FATAAE 47
T o)A gzl vlE] e A= (p<0.01 &
200 -
= 150 al T
% F e
e | » L
g 100 i e T
E 50 o
o i . ' r r T T
Intact Tumor-bearing 5-FU 50 100 200
Controls ISYYTe treated as (mg/kg)

Fig. 1. Changes on the serum IFN-vy levels after Insamyangyoung-tang extracts administrations. Group ID was listed in Table 2;
Values are expressed mean + SD of eight mice, pg/ml of sera; * p<0.05 and ** p<0.01 compared with intact control; # p<0.05 and ##
p<0.01 compared with tumor-bearing control.

59



Chstetol 5t BiR| st3| K| H21# 15 (20131 6F)
Herbal Formula Science (HFS) 2013:21(1):51-70

ﬁ 25

] L

ﬁ L

A |

E(J

g 15 o

é feg

£ 10

ﬁ =S i

== Gk

E - T

- S i

L

o)

I% G _- T T T T T T
Intact Tumor-bearing 5-FU 50 100 200

Controls ISYYTe treated as (ma/kag)

Fig. 2. Changes on the splenic NK cell activities after Insamyangyoung-tang extracts administrations. Group ID was listed in Table 2;
Values are expressed mean + SD of eight mice, % specific 5'Cr releases; ** p<0.01 compared with intact control; # p<0.05 and ##
p<0.01 compared with tumor-bearing control.
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Fig. 3. Changes on the peritoneal macrophage activities after Insamyangyoung-tang extracts administrations. Group ID was listed in
Table 2; 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.

= p<0.05) 8] NK A2 &9 F717F A = 5—FU Folato| A= ol 4] bzt B3]
A} (Fig. 2). 24 A E o] AaER oY Fod2 ¢l
Ak
2) 57 diAAlx &4 BE AZEEEY FE2F FATddAe 47
T oA Tl A e A dxatel Bl TG o2 izl vlE o)A e (p<0.01 &
o)A & (p<0.01) 57 A L] A EZ5A = p<0.05) 54 dAA2 249 F77F 94
] a7t Q14 E AT AcH(Fig. 3)
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Table 8. Changes on the Splenic Cytokine Contents Level
after Insamyangyoung-tang Extracts Administrations

Spleen weights

Groups . Relative weights

Absolut;e )welghts (% of body

9 weights)

Intact 0.085+0.012 0.367+0.051
Tumor-bearing 0.035+0.007" 0.206+0.039"
5-FU 0.031+0.009" 0.202+0.064"
ISYYTe 50 0.045+0.004 " 0.248+0.025 *
ISYYTe 100 0.048+0.005"* 0.262+0.0317#
ISYYTe 200 0.064+0.016"" 0.338+0.093%

Group IDwas listed in Table 2; Values are expressed Mean + SD of
eight mice, pg/mg protein; ** p<0.01 compared with intact control;
# p<0.05 and ## p<0.01 compared with tumor-bearing control.

8. B Abo] =1l shEFe] sl
1) U4 TNF—a¥eo ¥}

2 o4 gzl AN bz W
94 J+=(p<0.01) ¥ TNF-agh&e] 74
7k A4 E Ak

p<0.01 &

?i‘:}

E ABEEE FEE FoATINNE 44 F
& Ol*‘ i zatol Bls f-9A4 E(p<0.01) B
W IL-1B&=2] Z717F - = Ak (Table 8).
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2191 NCI-H520 A7} 2k 8k vl& A &
A8l A ATH(Fig. 4).
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Fig. 4. Changes on the tumor mass histopathological profiles after Insamyangyoung-tang extracts administrations. Note that the
relatively well-differentiated tumor cells were existed in the tumor mass of tumor-bearing control with rare frequencies of apoptotic
cells. However, the apoptotic tumor cells were markedly increased in the tumor masses of 5-FU and all three different dosages of
ISYYTe as compared with tumor-bearing control, respectively; consequently, the tumor cells were markedly decreased. A, B:
tumor-bearing control; C, D: 5-FU 30 mg/kg treated mice; E, F: ISYYTe 50 mg/ke treated mice; G, H: ISYYTe 100 mg/kg treated mice; |,
J: ISYYTe 200 mg/kg treated group. Group ID was listed in Table 2; All hematoxylin-eosin stain; Scale bars = 80
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Fig. 5. Changes on the tumor cell volumes in the tumor masses after Insamyangyoung-tang extracts administrations. Group ID was
listed in Table 2; Values are expressed mean + SD of eight mice, %/mm? of mass; ## p<0.01 compared with intact control.
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Fig. 6. Changes on the apoptotic tumor cell numbers in the tumor masses after Insamyangyoung-tang extracts administrations. Group
ID was listed in Table 2; Values are expressed mean + SD of eight mice, %/tumor cells; ## p<0.01 compared with intact control.
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Fig. 7. Changes on the spleen histopathological profiles after Insamyangyoung-tang extracts administrations. Note that the atrophic
changes related to the decrease of splenic white pulp lymphoid cells were detected in tumor-bearing control as compared with intact
control, consequently the total splenic thicknesses, white pulp numbers and diameters were markedly decreased in tumor-bearing
mice as compared with intact control, respectively. However, these splenic atrophic changes were markedly inhibited by treatment of
all three different dosages of ISYYTe (50, 100 and 200 mg/kg; dose-dependently) as compared with tumor-bearing control,
respectively. The splenic atrophic changes were slightly increased in 5-FU treated mice as compared with tumor-bearing control. A, B:
intact control; C, D: tumor-bearing control; E, F: 5-FU 30 mg/kg treated mice; G, H: ISYYTe 50 mg/kg treated mice; I, J: ISYYTe 100 mg/
ke treated mice; K, L: ISYYTe 200 mg/ke treated group. Group ID was listed in Table 2; W, white pulp; R, red pulps, Arrows indicated
the total thicknesses or white pulp diameters measured; All hematoxylin-eosin stain; Scale bars = 80um
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Fig. 8. Changes on the popliteal lymph node histopathological profiles after Insamyangyoung-tang extracts administrations. Note that
the atrophic changes related to the decrease of lymph node lymphatic cells were detected in tumor-bearing control as compared with
intact control, consequently the total and cortex thicknesses were markedly decreased in tumor-bearing control as compared with
intact control, respectively. However, these lymph node atrophic changes were markedly inhibited by treatment of all three different
dosages of ISYYTe (50, 100 and 200 mg/ke; dose-dependently) as compared with tumor-bearing control, respectively. The lymph node
atrophic changes were markedly increased in 5-FU treated mice as compared with tumor-bearing control. A, B: intact control; C, D:
tumor-bearing control; E, F: 5-FU 30 mg/kg treated mice; G, H: ISYYTe 50 mg/kg treated mice; I, J: ISYYTe 100 mg/kg treated mice; K,
L: ISYYTe 200 mg/ke treated group. Group ID was listed in Table 2; C, cortex; M, medullary sinus, Arrows indicated the total or cortex
thicknesses measured; All hematoxylin- eosin stain; Scale bars = 80m
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Table 9. Changes on the Histomorphometry of Spleen
after Insamyangyoung-tang Extracts Administrations

Splenic histomorphometrical changes

Groups Total thickness White pulp  Diameters of
(mm/central numbers white pulps
region) (N/mmt) (mm/white pulp)
Intact 3.81£0.44  11.75+2.60  1.41+0.29
Tumor-bearing  2.16+0.217  3.38#1.19"  0.28+0.07"
5-FU 1.94+0.36°  3.00¢+1.07 0.23+0.05"
ISYYTe 50  2.45:0.23" 6.75+1.49"" 0.88+0.18"*
ISYYTe 100 2.69+0.28"* 7.75+1.28"%  1.04+0.20"*
ISYYTe 200  2.94+0.417* 875+2.49"" 1.12+0.13""

Group ID was listed in Table 2; Values are expressed Mean + SD of
eight mice, pg/mg protein; * p<0.05 and ** p<0.01 compared with
intact control; ## p<0.01 compared with tumor-bearing control.
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Table 10. Changes on the Histomorphometry of Popliteal
Lymph Nodes after Insamyangyoung-tang
Extracts Administrations

Popliteal lymph node histomorphometrical
changes

Groups
Total thickness Cortex thickness

(mm/central region) (mm/cortex)

Intact 3.12+0.38 1.2340.19

Tumor-bearing 1.47+0.30" 0.46+0.10"

5-FU 0.94+0.23"* 0.36+0.05"
ISYYTe 50 1.97+0.16 0.65+0.12"*
ISYYTe 100 2.29+0.237# 0.78+0.14"*
ISYYTe 200 2.53+0.11"* 0.90£0.17"*

Group ID was listed in Table 2; Values are expressed Mean + SD
of eight mice, mm; ** p<0.01 compared with intact control; ## p<0.01
compared with tumor-bearing control.

o= ZF FA&o] wAEte of W3] kAol

FYu A e Au 2 meke] o 47} B,

NG TSNS T o A 5
S8 Ao, A4 WRA FaMT AHE
2 vk ABRRSS FUE, WE, A, A
e, HEE, PIEE, BRYE, SR, B, kT B

:EJ

ok, ARE D oK 14 FH AR 7A
g Ao 2 Rl A S Kk fk

T, ouE, Bk 55 skl A E WAlelt &

ER IR I YA Ijmv} 01 %‘éﬁﬁ%ﬂ
O A7 A, O ol =
Rate Fo= °LE%24 E}Z"” ESTHEES
NS RS R Emetol FEIHS

Fdfio] Aeste] of o fidskal sifust

il

A

AL &

N
olf
Lo
L

[
‘O,
Ho
>,
_O|L
&
p
&
g
3
§ 2
s

2

PN ol ot
oy o2
>

i
2

Ly

N
=
o
n

WE

R
of

fiu
2
o,
afe
o
g%
iy
inj

UO

o b2
AP
=

rj 1
o
2
)
e
-
PE
K
g 2
_O|L
32
o &

rR oo
4 ox

[ CORNR 3
ol
s

2ok

o L % R oo py o o
o
=
B>
X
H
=)
52
z

o
> 2
o e
o
2
ol
JZi
[}



BT 9 291 AZFEREBO] M 2AE AP E(NCI-H520) ©] 4 vh5-2o 4 Foh 0 Ao} 2] mA= 33 B
Song et al., Anticancer and Related Immunomodulatory Effects of Insamyangyoung-tang on Non-small Cell Lung Carcinoma, NCI-H520, Xenograft Mice

FUE P 0p92T o gte] AT FF
2o B¢, WABH &I Fopugivh

STEE AZBE
200mg/kg 2] &

S, WE AYBTS 345l AU 4

o
fu
S
)
'
)
e
=

E UYehle Aow oA gomi
ko] 7 vl &

AHEEE OE oE F s
Q1##Y 5-FU 30mg/kg %7 Fofitah 7b2} W]

s,

TE Y, TG A, MG R &
dad)e] $%, 5 IFN-v 3%, W3 NK Al
T Y 5 Az &5, vy TNF-q,
[L-13 ® IL-10 9%, TF % A7 =4

e shA wal (F4 ul
& 2 F% AlE Z apoptosisE HEFE A X9
I 8 QA A, w5 F A, L)
Aubd AA 2 Hd FAAQ Wb}t g wEst
of, get 2 W g ans 7H7 Ay Hth
ANZ2ERY 55 50, 100 2
200 mg/kg Folol o3 T4 ¥-9 2 FFo 3
27F BEERoH, A YTA HAbA T
Y] apoptosis M2 F7tell gt FF Az H]
& a7t ABESY 5= 50, 100 2 200 mg/
kg Fofoll <3l &

I
o

off
lo
o)
N

AAbl A T2 apoptosis AES] STt 7]<]
g Ao ®w wekdn 8 5-FU F
Aol HuEs V3 farelA AAE et
A E At T A Tl uis 4

_]
(e}
o] 5-FU, 5 AZ#E%G T35 FolatolA

td
o Pl
=
X
s
-

(@2
&~
(@2
(o))
X
u
i)
i)
i
=

ule) mad e gk &3 E Yehisleh
ug w29} ol Fel WaE Awny,

A A3 FoF o] izl Hls] BE AZE

iy 5 ool A vg 8 Lo} b

67

o Aol B Ao FEA ] S/ AR H A &
A 5-FU Folaroll A= v 2 &9 Qlupde] 4

o A S Ee] gk ekt

e g 8l Gob dubde] At W
shE AR, ARA} T o] txel v
| BE AZREE FEE FowdAde vd

ok sk Qoba A 2

ob ke dA 2 A FAC 242 s
o2 UebsTt.

TNF—a& HIZAEE 23 o] /7 A
Zo A ALkE = Y32 AR] cytokined] dF O R
Aoz &
2 Qar’” durA o m A EA

719, A A

il
¢

s
1o
N
ofr
[o
ojN
N
o >

IL-1R<9} | F-25<l
EAe, Wk Fo
e Ao A ok IL-102
cytokine© & Th2 A%, dX-
1 2431 )2 A Zoll A Eu)E A,
YA A EL] 7 5S AlshE Ao
oA YrFY IFN—vy & CD8+ T €=, Thl
AEZ 2 NK AZol|A] Erj=n, B 2 T AlZe]
7)ol 9 A aL, NK HZe} a4 xo
7S AN, B 3o A o]l B
nEP V3L Fabe A, FF o)A tixel A W
g4 cytokine?] MW TNF—q, IL-13 2 &
% [FN—v9| 3tgFe] 74} fEs o, T ¢
g 2w ol Ao w2 WA cytokinedl B
AU IL—109] 3HeFe] 74 9] 1A= YT} 81X
vk o]2f 3k Bl TNF—q, IL-18 ¥ IL-109] &
F "5 [FN-vo| kol ZhAavt A2y
ZZE 50, 100 2 200 mg/kg Folol <3 w9
Fypg oz A=A FH 5-FU Foftol A
T4 o] whEwtel ws) B TNF-q,
IL-13 2 IL-109] =7} EF IFN—-v<] &

fu N i

0oy

= O

rr



D Cistetolst WA sks| x| M21H 15 (20138 6F)
Herbal Formula Science (HFS) 2013:21(1):51-70

R E L foj g2 it

A& Sl NK A% 2 o)A

E9] 75l AAHE AR

SAl e gL A4

ol A Zhgatar Qe
13

[e]

U= 5
ol 12 |o

12w
=,

offl
N iz} 6

2
!
o

)
)
1o 1
2 g K
> o1g L
i
S

=

N
==
ol
mw (o
ot
o

(1
)
lo

_V:L
=
2
i

=4
x4

o, o
0, 100 % 200 mg
o2 F71E A 3HH 5-FU Fof it
} NK A2 2 374 g2 Az &9 a7t
A=A
olm| o]z AZEsEsise] W@ a Ve
A YEfR o] 919 A A AL 50 mg/keg o]
o) NEEAY FEES TF B =
AA st Ao F Holm, Aol WedA
v 9N LB o= AE AT Aoz
ol

o b e H
K}

il

o

fiu)

1> of
o
>

e

o f;

Z,
=
)
X
H
Lo

s

i
2
2]

= b
aQ

oX,
o

/\
%
B

ok

=

o
A

it

2

=2

Lo

)

FO o m'lﬂ ox,

et} 33 5-FUE HIAAE A% 1)
A 93k FgeafsE JehE AR deA 9l
ST A Sl dE AE EA A e
of, Tt HAo] ez Alew 4 9l
BB AR FY BE W A 270
5-FU ol &l 3] S7ts= Ao 343

o]e] Ao A 50 mg/kgo] A2
5-=FU H]3] W2 32

, apoptosis 57} & WY

>~
W
ok

32 A
i

)

oo
=

e
o
= u‘r‘
B
Gl

ml
oX,
Lo,
&)
ook

L 02

lo &
N
2,
i
r
=)
12
fol
o
)
o
it
12
2

f Tl o

LU
as)
i
i)
32
i)

i

bk

)

R

go ol

%0, o2

O,

oz
=
X
0~
o
2
Lo
-z
2
o

-
o
=
i

SOt o2 ok & 2 o Mo &R
o & g 2 g

o
fru

68

apoptosis AI3E2] F7}el 23k
TF A B & ATl ARELY FEE 50,

100 ¥ 200 mg/kg Fojoll 93] &% oJEH o=

2. RS AZBERY 7525 T v%
S dupdel Ad B dd FEA ] ST
A ALl A nl A,
Td A7 2 ok ok d9d dA 9 94
o] 77k BEH AT

3. B TNF—qa, IL-18 % IL-109] 3,
g% IFN-ve| 3, 13 NK A% 2 57 g4
Ao &g AT ABEEY FE= 50,

100 2 200 mg/kg Fooll 93] A = A

w
2
(o
B

41 = i oug
oo

-

Y

al

Office. 2007 annual
report on the cause of death statistics. 2008.
Available from: URL:http://nso.go.kr

2. Kim YC, Kwon YS, Oh 1J, Kim KS, Kim SY,
Ryu JS. National survey of lung cancer in
Korea, 2005. J Lung Cancer. 2007;6:67—73.

3. Yang CH, Tsai CM, Wang LS, Lee YC, Chang
CJ, Lui LT, Yen SH, Hsu C, Cheng AL, Liu MY,
Chiang SC, Chen YM, Luh KT, Huang MH,
Yang PC, Perng RP. Gemcitabine and cisplatinina

1. Korea National Statistic

multimodality treatment for locally advanced
non—small cell lung cancer. Br J Cancer. 2002;
86:190—5.

4. Scarpati MD, Vicidomini G, Santini M. Gem—



ST 9] 291 ¢ AZ O] M A M E T A E(NCI-H520) o] 2] ul-5-2o] 4] ghet 2 wof skao] m) x| 3k B
Song et al., Anticancer and Related Immunomodulatory Effects of Insamyangyoung-tang on Non-small Cell Lung Carcinoma, NCI-H520, Xenograft Mice

10.

11.

12.

13.

14.

citabine and small cell lung cancer. Lung
Cancer. 2001;34:313—4.

. Worden FP, Kalemkerian GP. Therapeutic a—

dvances in small cell lung cancer. Expert Opin
Investig Drugs. 2000;9:565—79.

. Massarelli E, Herbst RS. Use of novel second—

line targeted therapies in non—small cell lung
cancer. Semin Oncol. 2006;33:9—16.

. Steinke K. Lung tumors. Recent Results Cancer

Res. 2006;167:107—22.

. Lee HB, Kim HJ, Chong MS, Cho HE, Choi YH,

Lim KS, Lee KN. Physiological activity of
extracts from mixed culture of medical herbs and
of
Cordyceps militaris by fermentation. Kor J
Herbology. 2008;23:1—8.

mycelia Tricholoma matsutake and

. Ham YA, Choi HJ, Kim SH, Chung MJ, Ham SS.

of
Adenophora triphylla Extracts. J Korean Soc
Food Sci Nutr. 2009;38:25—31.

Yu MH, Im HG, Lee HJ, Ji YJ, Lee IS. Co—

mponents and their antioxidative activities of

Antimutagenic and antitumor effects

methanol extracts from sarcocarp and seed of
Zizyphus jujuba var. inermis Rehder. Korean J
Food Sci Technol. 2006;38:128—34.

Eun JS, Kim DK, Choi H, Oh CH. Effect of
Insamyangyoung—tang on the Specific Immune
Response in BALB/c Mice. Korean J Oriental
Physiology & Pathology. 2002;16:729—33.

Ha JY, Jo SY. Effect of Insamyangyoung—
tang on the Anticancer and Immunomodulating
effect. Korean J Oriental Physiology & Pa—
thology. 1998;12:60—71.

Institute of Laboratory Animal Resources
(Commission on Life Science, National Research
Council, USA). Guide for the care and use of
laboratory animals. 7th ed. Washington:National
Academic press. 1996:1-118.

Itoh H, Ito H, Amano H, Noda H. Inhibitory
action of a (1——>6)—beta—D— glucan—protei
n complex (FIII-2-b) isolated from Agaricu
s blazei Murill ("himematsutake") on Meth A

69

15.

16.

17.

18.

19.

20.

21.

22.

fibrosarcoma-bearing mice and its antitumor m
echanism. Jpn J Pharmacol. 1994;66:265—71.
Nishimura G, Yanoma S, Mizuno H, Kawakami

K, Tsukuda M. An antioxidant, probucol,
induces anti-angiogenesis and apoptosis in ath
ymic nude mouse xenografted human head and
neck squamous carcinoma cells. Jpn J Cancer
Res. 1999;90:1224-30.

Liu L, Jiang Z, Teng GJ, Song JZ, Zhang DS,
Guo QM, Fang W, He SC, Guo JH. Clinical
and experimental study on regional admini—
stration of phosphorus 32 glass microspheres in
treating hepatic carcinoma. World J Gas—
troenterol. 1999;5:492—-505.

Raffaghello L, Marimpietri D, Pagnan G,
Pastorino F, Cosimo E, Brignole C, Ponzoni M,
Montaldo PG. Anti-GD2 monoclonal antibody
immunotherapy: a promising strategy in the
prevention of neuroblastoma relapse. Cancer
Lett. 2003;197:205—9.

Clark BD, Bedrosian I, Schindler R, Cominelli
F, Cannon JG, Shaw AR, Dinarello CA.
Detection of interleukin 1 alpha and 1 beta in
rabbit
sensitive radioimmunoassays. J Appl Physiol.
1991;71:2412-8.

Hotchkiss RS, Osborne DF, Lappas GD, Karl

IE. Calcium antagonists decrease plasma and

tissues during endotoxemia using

tissue concentrations of tumor necrosis factor

alpha, interleukin-1 beta, and interleukin-1
alpha in a mouse model of endotoxin. Shock.
1995;3:337—42.

Society for Pathology of Korea. Chapter of
Daegu Kyungbuk. Pathology Digest. Seoul:
Jeongmoonsa, 2008:191—-217.

Oh 1J. Development of Combination Treatment
of Anticancer drug and Radiotherapy in Non—
small Cell Lung Carcinoma. Doctoral thesis of
Chonnam University. 2008.

Korea National Statistical Office. Death rate
2005. Seoul,

National Statistical Office, 2007.

statistics of Korea, Korea



23.

24.

25.

26.

27.

28.

29.

30.

Chstetol 5t BiR| st3| K| H21# 15 (20131 6F)
Herbal Formula Science (HFS) 2013:21(1):51-70

Scientific Committee of Korean Academy of
Tuberculosis and Respiratory Diseases. The
national survey of lung cancer in Korea.
Tuberc Respir Dis. 1999;46:455—65.

Peng HR. Dictionary of formulas of
traditional chinese medicine(first book).
Beijing:People's Health Publishing House.
1995;467.

Kuk YB, Kim SC, Park SD, Park SK, Seo BI,
Seo YB, etc. Oriental Medicine Prescription.
Seoul:Younglimsa, 2008:294.

Hur J. Translated with Korean Enlarged
Dongeuibogam. Seoul:Namsandang. 1992:671.
Hanada M, Noguchi T, Yamaoka T. Amrubicin, a
the
antitumor activity of chemotherapeutic agents

novel 9-aminoanthracycline, enhances
against human cancer cells in vitro and in
vivo. Cancer Sci. 2007;98:447—54.

Okabe T, Okamoto I, Tsukioka S, Uchida J,
Hatashita E, Yamada Y, Yoshida T, Nishio K,
Fukuoka M, Janne PA, Nakagawa K. Addition of
S—1 to the epidermal growth factor receptor
inhibitor ~ gefitinib  overcomes  gefitinib
resistance in non-small cell lung cancer cell
lines with MET amplification. Clin Cancer Res.
2009;15:907—-13.

Natsume T, Watanabe J, Horiuchi T, Kobayashi
M. effect of TZT-1027
(Soblidotin) with other anticancer drugs.
Anticancer Res. 2006;26:1145-51.

Samira S, Ferrand C, Peled A, Nagler A, Tovbin Y,
Ben-Hur H, Taylor N, Globerson A, Lapidot T.
Tumor necrosis factor promotes human T-
diabetic/

severe combined immunodeficient mice. Stem

Combination

cell development in nonobese

70

31.

32.

33.

34.

35.

36.

37.

38.

39.

Cells. 2004;22:1085-100.

Isaacs A. Lymphokines and Cytokines. In:
Tizard IR. Immunology an introduction. 4th ed.
Philadelphia:Saunders. 1995:155—69.

Unanue ER. The Mononuclear Phagocytic System.
In: Tizard IR. Immunology an introduction.
4th ed. Philadelphia:Saunders, 1995:61—74.
Sogn JA. Tumor immunology: the glass is
half full. Immunity. 1998;9:757—63.

Finke J, Ferrone S, Frey A, Mufson A, Ochoa
A. Where have all the T cells gone? Mecha
nisms of immune evasion by tumors. Immunol
Today. 1999;20:158—-60.

Pawelec G, Heinzel S, Kiessling R, Miiller L,
Ouyang Q, Zeuthen J. Escape mechanisms in
tumor immunity: a year 2000 update. Crit
Rev Oncog. 2000;11:97—133.

Ha ES, Hwang SH, Shin KS, Yu KW, Lee KH,
Choi JS, Park WM, Yoon TJ. Anti-metastatic
activity of glycoprotein fractionated from
Acanthpanax senticosus, involvement of NK-
cell and macrophage activation. Arch Pharm
Res. 2004;27:217—24.

Yu GM, Hwang IG. In vitro effect of Yuza
(Citrus junos SIEB ex TANAKA) extracts on
proliferation of human prostate cancer cells
and antioxidant activity. Korean J Food Sci
Technol 2004;36:339—44.

Schimmel KJ, Richel DJ, van den Brink RB,
Guchelaar HJ. Cardiotoxicity of cytotoxic
drugs. Cancer Treat Rev. 2004;30:181—-91.
Dalzell JR, Samuel LM. The spectrum of 5—
fluorouracil cardiotoxicity. Anticancer Drugs.
2009;20:79-80.





