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Purpose: The Mesima-Ex is a kind of biologic response modifier, which is extracted from
a mushroom called Phellinus linteus. Mesima-Ex consists of various chemical compounds
which include protein bound polysaccharide, mucoprotein, triterpenoid, and quinones.
Mesima-Ex exerts its antitumor effects by augmenting host immune response without any
toxic side effects. In vitro study, Mesima-Ex seems to potentiates antibody dependent cell
mediated cytotoxicity(ADCC) and cell mediated cytotoxicity(CMI) against tumor cells.
We initiated this study to verify antitumor effects of Mesima-Ex as an antineoplastic agent.
Materials and Method: Gastric cancer patients who underwent curative resection with
normal hepatic and renal function were eligible. They were divided into two groups by
random number table. One group(N=30: Mesima-Ex group) received postoperative adjuvant
chemotherapy with 5-FU(500 mg/m2 weekly), adriamycin(40 mg/m2 every 3 weeks) and
Mesima-Ex(6 cap daily per Os). Another group(N=37: control group) received 5-FU and
adriamycin only without Mesima-Ex. NK(natural killer cell) activity, ADCC(antibody de-
pendent cell mediated cytotoxicity), CD4 +, and CD8 + cells were measured and an anal-
ysis of disease free survival rate of the two study groups was performed.

Results: Sixty seven patients were enrolled in this study. Their median age was 55 years
old. NK activity(basal activity: 25%) was enhanced significantly at the 2nd, and 4th months
in the Mesima-Ex group(28.9%, 43.4%, p <0.05). ADCC was also enhanced from 37%
t0 42.1% at the 2nd month in the Mesima-Ex group(p < 0.05). The control group did not
show any significant change in NK activity or ADCC. The CD4 + cell ratio was increased
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from 37% to 42.1% at the 2nd months in the Mesima-Ex group but not in the control
group(p < 0.05). There was no significant change in CD8+ subsets(p >0.05). There were
no toxic side effects more than grade III from Mesima-Ex administration. The two year

discase free survival rate was higher in the Mesima-Ex group than that of the control

group(77% vs 58%, p<0.05).

Conclusion: Mesima-Ex can be used safely as an immunomodulator with standard chemo-

therapeutic agents for purpose of adjuvant chemotherapy. Mesima-Ex was effective in

augmenting host immune response in vitro. The Mesima-Ex group showed a higher two

year disease free survival rate than that of the control group.
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+ ECOG scale 2 o)sleo]a AL F47]5(HE
T 3000/mm’ ©] 4, AL 100 g/dl o4 A
100,000/mm’ ©]4}), 417]%5(BUN, Creatinine; 4}
219] 1.54) o]3}) 19 7F7)S(AST, ALT g £ bil-
irubin; Fx1e] 1.59 olshE 7HA 2 glon 4
< A ot Y A 8% APk kL R 2
g st

2) & E(Anfal )

P.P.L.A.(Protein Polysaccharides of the Phellinus
Linteus Aoshima: Mesima-Ex)¥ 438 Ao} wljek
sto] £2) FAG BAF 10° o) 49 Wit
24 70%) 2FF 15%S Az FA ] g
o slAehel s 17HAT 4RFAAGL550 mgE
GV Aokold Y4 Adgez 2
o} A8tk

3) et 5 2 A HAlolAA o

A7) 718l A AAd #AE I
o3ted FHAAZ dzTH FAFLoE EFHES
I 25 6739 A7 AR UL =L 5-
fluorouracil 500 mg/m®> IV bolusE 13u}jr},
Adriamycin 40 mg/m® IV bolus& 33ult} Zojs}
PR FATLE 7] FAt viEo] 435 6%
6xtd4 7 Foisgich
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(1) HAYH HAL WA A2 Fo Mt ol
F Ao wx gHg AHste] RPMI 16408) 4]
ol 1:1% 3|43 Ficoll-Hypaque density gradient
E J|ZFE et 2 99 AEE 5%
CO, humidified Wok7|ol| 4] 37°CE wjokalgls 2
4 SN EE FF A E(effector cel)Z A-g3}
o] natural killer cell(NK) activity, antibody de-
pendent cell mediated cytotoxicity(ADCC) & T &
ZF3e] 4% 5T FAAct ol uzF
o2k PUYATE FolBe YAE Wgoz o
At

O X ofsl MES fMT HAknatural killer

cell activity); NK A+ E£4 A E(target cel) &
K562A E(human chronic myelogenous leukemia,
ATCC CCL243)E A &3le] 4417+ *'Cr wrEo
Z %AFEEX(% cytotoxicity)E 2R3} }HES,9).
g ol g £ A XE trypan blue M4
Ao g HAB Aoldde AEI} 95% o4
& gl 3 1008 TAHAHE 0.01 mCijml
9] *'CrOy(New England Nuclear Lab., Boston, MA,
U.S.A) 10 ml(100uCi)E Hr}sle] 37°C 4204
1Ak |k F9t 34| 3h(labelling)A] 7] 51 33] Al s}
et olojA F&E M FE:FEH ME H)(ET ratio;
effector cell: target cell ratio)E 12.5 : 1(NK 12.5)
gl 25 : 1(NK 25)0] S|£& =3 A9} 1009
2A AXE Yol Jo] 27 0.1 mIZ LF3
96 well round-bottomed microtiter plate(Corning,
NY, U.S.A)ol| 4] go] 5% CO,, 37°CollA] 4A17
HEE AAEEZ 4FH 005 mig xFH s}
gamma counter (Packard Instrument Inc. IL, U.S.A))
2 HASE 2R ol A WEe 24
7] gkl 2E TSl SolglAl e wokey
e AHgsta Hd wEe dodyl sl
0.25% Triton X-100(Sigma Chemical Co., St Louis,
MO, US.A)e A-g3tn, 2t W&o 10% ©]4
A A4 AgolA Adset. FALEHE o
&9 BHoZ Aglgon BE A¥e 7 A
A% 3709) welloll 2 A|gsto] 1 HFGE
stgict.

experimental release-spontaneous release

% cytotoxicity
maximal release-spontaneous release

@ FAAE AEelAN HE5A4F-4(Antibody De-
pendent Cell mediated Cytotoxicity: ADCC); E3
AMEZ+ A3 E murine L1210 HEE A4L23)
of AALHs FAust AAAZ 44T 28
WE e ol &3c(10). 53 W IgAle
7FEo| ujF 3~5(106 celle] L1210 M EE 657}
FAse] A3, A S6C e5zoll4 308
Helste] Bl SBRAAT 7 wellup} 10°42] F4
AMEE Y3 50 A4 : 40008 HAHL



H7}shginh. ADCCE] 2R & o) Aoz 4
Zatich.

ADCC(%)=% cytotoxicity with immune serum

—% cytotoxicity without immune serum

@ wx Yol T gYEF ol FA(CD4+, CD8
+); BE SR X SAF Hx NS AAe}
o]l tx g Yz FF FAAct Tx Y
o 2 He] 9 kel HelE Ficoll Hypaque s o] &
& uE AAYUE Afsl, olF 4°ColA 4A
thQl Z 23} (Anti-Leu 3a, Anti-Leu 2a)¢} 308-7F
HF-S-A171 ¥ FITC(fluorescein isocyanate conjugated
rabbit anti-mouse IgG(Serotec, England))E o] X}t
Az Agstdct FAHLE £AFWGE mmx40
mm)oll 4] 1x 10°A)E / 50«19} 1: 1022 3] 4%
YA S0LE 4CAA 087 8 F
Ca* "¢} Mg*"o] 3854 92 phosphate buffer
solution(PBS)2. 2 23] A|¥d ob-g 1: 258 34
2 olAgAl 5045 Yol 4CHlA 3087 A&
AZla 23] A& sl fluorescence-activated cell
sorter(FACS IV, Becton Dickinson, CA, US.A)E
FAst

Q) gla AlY: =23 Aot s TGRS
o o A dEstgen 3t 3 oy 1
cycle® adriamycino] Fol=&= A7|E 7|FoR
st ) 3 cyclenjrl F5 tie #od, FHEAF
F zger BY A3 dF S APt
Ao B Hrlsdn ALEAEAF FEA
E717He FEdAEE g Aol AR A7)
A 2 2 2st3ict.

() BAN AF: 3779 FAAQ Rol= H
o =23 AEo g4 4 FH AL 717HE student
t-test, paired t-test?} Kaplan-Meyer method& o] &
st ARG FAE AL AFE 5%
71Z& 0.2 p value 005 ek 7|F o2 3¢}

245 9 Aol 4ae] A 803

Z o}
1) A Bxie] QA A

B oodqe] Az BAA7A] wAjup FolE2 3
# 33%F(median-38%) vlAlntel2g 2g8i9ch o
A #ate] A EA-L Table 13} 2l GAbe]
ol A4A EAell Rl Xol= Yich(Table 1).
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(1) Natural Killer cell activity: w|Ajn}ox~ F
o F3 TEFEe] FolA NK activityNK 125,
NK 25)% d|Ajolel ~E.of F-o] 17.8%, 26.0%°]%
3 dlzFol 16.1%, 28.1%% o F7rel o3t
ol & glxekp>0.05). L&t} NK activity & A
714 2 o] wiAule] ARo]Fat 2T NK
activity & B 280 & 739 oliAlulel 2Fo]Fell
A 20Y 9 a0Y F =43 NK activity7} 5o
Aol Hlzle] TAHZ ujA Frtsid et
(p<0.05) =Tl A2 NK activity:= 27019 4 4
MY % o8 #H3E e 2gkekp>0.05)
(Table 2,3).

(2) Antibody dependent cell mediated cytotox-
icity: vlAjuled A%l F2] ADCCE A|7|HE F
g AT Fo] 2/01YF ADCCE F98 Z71E
e 2 (p<0.05) 47Y Fox FolHEco
ADCC7} Z7hslg ot -9 F7he ot

Table 1. 4 k2] J4Hd EA

WAl 539 o7} 149 % 679
1% 30~704](median 554))
Stage tH=E(N=37) o H(N=30)
Ib 0 1
11 11 9
Illa 21 7
1Ib 5 13
A Adenocarcinoma 59

Signet ring cell type 8%
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Table 2. Foifz 29| AFAY 24Y Fo W A5 vz

Group Fol Z(N=30) H=T(N=37)

(%) NK 12.5* NK 25* ADCC 1257 ADCC 257 NK 125 NK 25 ADCC 125 ADCC 25
Baseline 17.4 26.0 29.7 38.6 16.1 28.1 33.0 53.0
2 months 18.9 289 27.0 42.1 14.8 273 30.2 474

*natural killer cell; Tantibody dependent cell mediated cytotoxicity (NK, ADCC 4221 effector cell: target cell ratioZ
ved)

Table 3. 5023 279 AzAst 409 Fo) e} BHE wz

Group Foi T (N=21) = F(N=26)
(%) NK 125 NK 25 ADCC 125 ADCC 25 NK 125 NK 25 ADCC 125 ADCC 25
Baseline 20.4 30.1 33.0 454 16.5 29.0 318 50.6
4 months 29.1 434 44.0 57.7 20.2 38.1 324 53.9

*natural killer cell; Tantibody dependent cell mediated cytotoxicity (NK, ADCC %2}= effector cell: target cell ratioE
VEer )

(p>0.05). tHEF9 ADCCt FolAo] u|s}e] 2 R® 1004
MG " MY F % Aol Holx gdtrhp 3 80 L L
>0.05)(Table 2,3). S o '—‘—\—-.-—l_‘__‘

Q) TEZZ old BAN: $ 40

@ Helper T cell(CD4+); CD4 9F4Q] YLZE g —— control

% 204 —— mesima

BRHo2 FHA viAvtelafol ol T & . L
3 Fof 4Y Foll 77 30%, 36%E FolHd 0 3 6 9 12 15 18 21 24
Hlgte] R 2718 HPoU(p<005) HETF Time {monihs)

9 A= A5AI X7 0Y Fo] CDAA & Fig. 1. 2;:;::: frf(:; survival between control group and
& 77} 35%, %2 A $G RolE HolA % o
2kehp > 0.05).

@ Suppressor T cel(CD8+); CD8 FA4Ql F = FodFolA FosiA] T AEgo] ESohp<
T wAjutl ATl FollA X 5AT} X82/08  0.05)(Fig. 1).
Foll 747 19.7%, 19.0%2 Z&stot o8

2ol ohU Sl (p>0.05) EFANNE X 2AH o &
X 82208 FoCD8 okAlgo| Z+7F 23%, 24% 2
A F7bste d4E B HZ £F9 & F4 WY uS FANIE

AE8+4 wh-g =275 (biologic response modi-
3) HA|OIYAENTD CHEZS £
) HAIDIAARC T X2 £ Y&E fierBRM)S 8hotA] St 87 Solste] A

® = o2 g AL AT} ol o|Relxx
Aot af o 2e) 21 $8 AEEE T7%e]  givh Zah oleld BRMS] wEe 9 A}
gow, haFel 2d 9 AZES VR 4 ol= WAl ool U 1 Habst Azkele] WAl
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wa gorAe 4B Be 24 BAE B8
Fozy Ay aHE 4SANAY 2E&F
9] ggtAl FoiA FAlde] He o8 FAEE
&AL F Qdepd 73 upgEg 4 9ol
gobAlel B S 24 EAS HEYeE
# gt adv) gse] 35 A dEE
tetol| 41 9] 5-FU, levamisole 8% € < vk
(12). dAatllAE Agtolld FEE FFAIEA
helper TR =19 7|%53H%, suppressor T P LT
9 J159Al, B HE=Fe] HAZEEY A4 F
A, AZEAY THZF I 2 43 AE9 7s
PASE St 34 #HIAE Yehle ZeE
ok A 9leh(13,14). wA|njl 29l HA=AE F
& 3ol watell oid ABHQ Hrle dF-Fol
22 Ay g A9 in vito A7t FF
g ol glev(n AATeln B AT
o 9% AYP-WN2T ATFE A9 Bk ARl
t}. wtetA B Q75 vAlnt A5 Foid
o wrel me) z4e) AR AXe AYA
el A AR dFAAE vlaste] HAjn}
dl 2ol o8 Xjgivele] AARBASRE T
stazl B AFE AFEA =

22X AAeg ARt APAH qAg3A
ol|A] 5-FU, Adriamycinitg Sofute gl=F 379
Z 1690 Autste] 2] 7 AEEE 747 58%
o]91 3 5-FU, Adriamycind} oijR|ujell A& Fofyt
& Z 304F 5go| At 2] T AEELS
77%°1 9 cHp <0.05)(Fig. 1). W Hb-g AAL F
oko] Holgt A& WAlslE vl Eold WA
Z 9% Q8-S 31+ NK activity7} wjA]ajall = 5
o] Fol|A] wjAlufed o] FolHol| H|sle] wi|X|ut
A 22 £ Fof fostA FvsA =l ol
AINE & o v nted st W] 7| FE S 34
A Rz GAEY AL ARGt A

zA1 9] : Akl A 3kel &I 805

Ztgich. 3 ADCCHA] wlAlvjall A Fof FollA]
oA vlste] wlAjufel s FF foABA F
74 ol@dt AR E s A utell X7t £39] H]
Eold wodg AR A4t 44 F
ofo] ubAlgt wj] Aol FYAESE W Hu-go
dated AMASA FEehe ol FF9 svie HY
28 AE ¥k suppressor T cell®] %A}
Z7l8t 3 &S AR SHE belper T celld] A7}
Zasty] wWiolals oJ#7kA A7 AT
eh15). & AT E wAluteds Foffell A
Eo]Ad vt §2J3lAl helper T celld] 7}
Z7}s15] 01} (p < 0.05) suppressor T cell 2]
o3 A4 B E R 99kl CD4+/CD8+ ratio
94 el W3t dieh dAvlds FoE
o4 WHO £54 Grade Il o] &) H&82 &
A5A ggeng dAutdis ¢ F H=
gt o AA ekAsA HEH A 4 gl
2 Azghch 2 oA W AE FAEE v
Aupa 2z Fo] F3} glzF Aol AR vZHS
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3 2ol & HolA| gigkrh. webA B dFolA
ehd Az} ahghAl Fojol] &g AAA o A|uk
AaFoldl o3 AJQAE GA4sA &t =HA
vbel 2ol 3} FoF a35 W] T F
0 g 3AE gz A AYR 3A-d=
Z AT o o] AAY WA AEYH A
o3& ARH o g Frlslo] FFg vl =
ol ¥ % o "Wasirh(le). ol#d A £

E 712 A 94 AAE vlatar she
NEZA 9uj7} glom FF obgdFfe] gl
A Wl gwo] vold vlE AXsE shte] of
AE7F 4 g ez AZR.

4 g

67 2AH WAL AW A4 AL
3142 5-FU, Adriamycin S (N=37)3} 5-FU,
Adriamycin, ®]AJulell A~ @ W F(N=30)2.2 o]
e 2e ARE At wiAlntels Foi ol



806 uiEloldld A A 297 A S5SE 1997

A NK activity(NK 25)%= F-o]&oll u|s}o](25.8%)
w|Rjufel 2 Fof 270 W 470Y Foll 27} 28.9%,
43.4%2 A<ste] NK celld] 7]%o] §-28bA 3¢
AEAJHp<0.05). £ mlAluleds FolFe
ADCCE A7l 4% A% Fojdol ulzto]
(B7%) Fo2/MY ¥ 42.1%2 ALslo] {8 =
7+e RYtp<005). WEFAA A2H3F
ADCCE §8 W37} U3lehp >005). #A|u}
Az FolFelA T FolaMd F9 CD4
+ cell 30%l A 36% 2 &2jstA Z7}stgl o)
(p<0.05) CD8+ cellg] CD4+/CD8+ ratioy= %o
A FoAFellA f2Ag Wgrl gidckp>0.05).
e AE AL vAulds FolFa hzF
Aolell A2 vl E W dFAolo] W A
Eo| A Eol] FoJ3k 2o S Mol ghtrhp>
0.05). wjAluld A BojFe] 21 Hu AgEgo
77%0)1 Q3L =T 2vd FHAEEL 8% 2 v
Alafell 2 Foffoll A folslA] FHAET| 7ol
A Hp <0.05). | A|njel] A F-of Foll 4] WHO £
$7 Grade III o] 4he] 32H8-2 gas)x] oghe.
ool A%z TNH AAEe AWre A%
AollA ) wixutelig) Folt we] Fu A
243 9 7Y 4E 89 Folol Sl EAE U
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