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Table 1 Background factors in group with and without Lentinan-

administration

Group with Lentinan- Group without Significance
administration (n=18) Lentinan-
: administration (n=15)
Age(year) | 64%7.0 65%8.0 | ns
Sex l male 15 male 13 | ns.
| female 3 female 2
Preoperative serum . 3.4810.29 3.46%0.35 n.s.
albumin levels (g/dl)
Preoperative blood 2326855 2362+ 874 [ ns
lymphocytes
counts (/mm3) ‘
*P.N.I 47.0£5.8 46.2%5.5 E n.s.
Pathological stage st 2 st0 0 [ n.s.
stl 1 stl 2
st2 2 st2 0
st3 4 st3 5
std 9 | st4 8

*P.N.I. =serum albumin level x 10 +blood lympilocytes count X 0.005

Fig. 1 Postoperative changes in blood leukocyte
counts
O group with Lentinan-administration, ® group
without Lentinan-administration
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Fig. 2 Postoperative changes in blood
lymphocyte counts and rates
O group with Lentinan-administration, ® group

without Lentinan-administration
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Fig. 3 Postoperative changes in IgG, IgA and
CH,,
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Fig. 4 Postoperative changes in Leu. 4
O group with Lentinan-administration, ® group
without Lentinan-administration
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Fig. 5 Postoperative changes in Leu. 3a, Leu. 2a
and Leu. 3a/Leu. 2a
O group with Lentinan-administration, ® group
without Lentinan-administration.
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Fig. 6 Postoperative changes in Leu. 7 and Leu.
11

O group with Lentinan-administration, @ group
without Lentinan-administration.
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Fig. 7 Postoperative changes in NK activity
O group with Lentinan-administration, ® group
without Lentinan-administration.
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Fig. 8 Postoperative changes in ADCC
O group with Lentinan-administration, @ group
without Lentinan-administration.
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IR EF T BT, M HMIRES 4 8RN B
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HROETEX, arFazxsed P T Y vARYF

Table 2 Comparison of frequency in postoperative leukocytosis between two groups
(WBC>>10,000/mm3 at 14days after operation)

-| Group with Lentinan-administretion |Group without Lentinan-administretion
(n=18) (n=15)
Frequency of postoperative 6/18(33%) 11/15(73%)

leukocytosis

I

*p<0.05 (x%)




14(1926)

LY v HRBEBE IR LD TH Y, BEMEE
RIGOBETET Vv REBROET & GmBRkgEHELER
FOEABTRIBIDELTVS,

—BECRBEOXEVL-FMTLEEE, &l
BRERCE L 2HERRKEVLEZLR TS, &
LT BERIAT BRI X T Ml R, PHA $%E1L
%, NK i, LAK MRSt s & o flRERFH &%
HRF LB CERET TR EHMELTV5, &K
HETCIMBOBMEF I b AR FOETHE
LK, 0oBEAMLAEERL LR, ThIZER
LORME—HTHMRETD - fo191020,

T Mo subsets KB+ 2 bhbh OB TiX, #
# helper/inducer T MIlDEETH % Leu. 3a H'H
EIZ{E T L7, suppressor/cytotoxic T #fg o g
TH5 Lew. 2a CIHETHRALRIEh -7, DX 5
feFEEIC X b #itk D helper/suppressor HIZ 3R T 43
I ro)hf:. Gupta””, ﬁzo), ,J\**Zl)’ %—Fzz), ﬁb,V\] 52
bbhbhORKEREOBRER LTV 5,

¥, killer #f3, NK #Mfa’s E0fEETH % Leu.
7, Lew 1112, Leu. 2a ¢ AEMBCRETRAOR
Teh o7z, helper T #BB2iX suppressor T -4k
EEEHO T MRS, FHEERIZL BN AE
b EE z b, helper T M, NK #ifa, LAK
Mifars & oMREEN P ERLT BT, BA
REzfEERENL CUEELT 230 TH B2, Mk
BEHOETR, BEROBRELY S, —H, &
HREEROETR, ZRENECERTIEELLCE
ELmRTHH LEZDRL,

¥7, 4 BRI BT - T, NK #REEDE T A
AZbhicdy, NKiilaraTsilrBEEsesHE
2, BOMME, EBOBILEN L CEERREUY R
LTWABLDEEZLLRTWE22) Linpis T,
NK filESE 0B TorREHchbe Y BET 5 & &
1, BEOFRIHNLCEFELRIELTVHL0E
HRAlEhi,

2) Mtk RFEMFF T % Lentinan D PR
W

BEERROEGREEOE T, EL L oN
»5,

FHRCERL TRBOEGRFREY#RFT I LRE
ERBEBETHH, Z0OHBND DT Cole HW AR
EHOBEXHEL T3, '

SHbhbhX “BEEHFAEHER ©h 5
Lentinan i@l & W &5 L, itk o R +5%)

BEEM RO REEZ{LICRT 5 Lentinan # 5D HRICDOUT

BEAREE 26 75

BlizowTHE L,

Lentinan i, >~ 1 # ¥y Bkl 7E L b 2 bhicE
SFEERTHY, HENTMREE L ELT, &4
DREFEOBIE/LEY N U THEESDRLHEER T % bio-
logical response modifiers (LA'F BRM) © 12>T»H
52930 ABF%Cid Lentinan % £ 2 BRIATL b 1,8
MZli2mg#HELL BBEROCREI L
Lentinan (¥, #5#% 3 ~8 EHB w2, mMPBE
(Through-level) 2’2 8 L, 2mg/week D51z &
b, BHN0HECL i in vitro TOEHEE).5
ug/mLIGEVCBESERIRD LV ERBEL L
RT3, DL 5REENDL, bhbhid2
mg/week D E 1T -7, bhbhd Lentinan 5
BT, Y v BRBoOEA, Leu 3a/Leu. 2a, NK
EHOB TG S h, FBEFELOMCHLME
BEIZD LRI,

a) Leu. 3a/Leu. 2a =2\ C

Lentinan # 58 T3, Leu 3a 2RIFMFE I
DEXN LT, BHERTRHEEECET LD,
Wtk 2 BEIE I Z D ki3 Lentinan {5 8D 1.931c
N UCHBEEHTIRL.13E R0, AEBCEEZ(Q<
0.05) H@EDLRI,

Z DEFE X Lentinan 7% macrophage D &ALz F|
& & helper TR ERIT A LIt - THE
BORPERTDECIFRE—KTHL0EELZD
N30, ¥, Leu 2a Rl L DB YRBLTE
BB b it d - 72, Lentinan (58S
& < suppressor T #Bgx L CixiESIbe =T &
Riehotc, B0, ZE b bhbh ol & & A
HHERT-> T 5,

b) NKi&E#, ADCC it

Lentinan # 58 Tk NK EHIHEETIED S
hisdotedd, FEHRERT-CMmE 4 BRI Ficbic b
EBETT5EAEX R, —F, MiEck s8R
TiLAH: 4 BM HZ, Lentinan 58 C100%LL L%
ALl L, FEREFHTIIHYR EEL, MM
BEZE (0p<0.05 »FED LI, i NK filnoigE
THHEE2BLNRS Leu 7, Leu. 1LY B L T
KEREBHILZLNT, AHMCERITD O
Motz

Lentinan iz X 5 NK {E# O RELIERA L §
B, KBEEATE®REIhTv5%, NK#ifgo IL-2
EXTAPRERONERIBIDEE L LR T
520980 bhbh O REBFMESICH T 58I



199357 A

BT, NKERORBLIHER S hicd, T0oBHR
B NK Bl ommcia REEOo AR T L BE
MibThHD o ENRB IR,

ADCC &> T % Lentinan $# 55 T4 BT o
BEhTw3ERABERS AL,

C) itk BRI SHE D REFE OV T

ek 2 AR B | M ER%10,000/mm? LA oo 5 MER
B %R % 7= L7 EEFIE, Lentinan # 5-E£1841 6 41,
33%Izxf L ¢, Lentinan 368 5 T 1215611141,
B%EHE (p<0.05) HRL,

B O REEOET M EREREREOK T
oy, BREMEORECRLEELLRD, i
»T%, helper T #iiX cytokines (IL-4, IL-5, IL-
6 ) DELAERAMLT, BEROHGELMR
(plasma celD~D L& RAE TS, Z D7z, helper
THEOBEETINEEEDET2HERL, KR
BEEMMET 5 & eied,

Lentinan {3 macrophage, helper T #ifgoiE (b %
LT, %1 Interleukin 3(IL-3), Interleukin 6 (IL-
6) 7t & @ cytokines ¥ M L€, B GEEYIERT S
PDEELLRTWE? T hboBERFIRLDY
Lentinan {3 in vitro T% < OME, v M1+ A, FEHR
Pt LT, BREAHODRYRET 230 LHRE
T B3I RERERFEHICX L T D Lentinan O
SR HIIREE I I,

AEBOMBERCI VT, MAXIULDETHRE
RIED RIS A BEALME L Sh TV 5, 8],
FHRERL S I ZHRERETECNLT, FERNL
SERIEHITH 5 Lentinan R E R e REB MR %
EEThE, ERNCATHEECEERTHLLEEZ
bhic,

X ®

1) Advani SH, Kutty PM, Gopal R: Immunity in
esophageal carcinoma. J Surg Oncol 24
268—273, 1983

2) Haffejee AA, Angorn IB: Nutritional status
and the nonspecific cellular and humoral
immune responce in oesophageal carcinoma.
Ann Surg 189 : 475—479, 1978

3) Pollock RE, Lotzova E: Surgical-stress-
related suppression of natural killer cell activ-
ity : a possible role in tumor metastasis. Nat.
Immune. Cell Grouth Regul 6 | 269—278, 1987

4) #EE E  NKMfaiE, fiE B, KARET,
XAE— SR, BREES M P, 2%E, Ei
1991, p762—764

15(1927)

5 E—EZ T.BMlay 7t +, fiH &’ KA
REBFT, XBE—EMR, BREEY 1 F, TXE,
B, 1991, p747—754

6) /NEFREEE [ TR B PURRE & R
EHi5E, BE¥Xo +—F 21 :0167—174, 1986

D LEDEY, AESFA, K8 WHizs | BEEAI
1} % ¥ v 45 Subpopuration ® 3¥7. HEAS
& 18:36—42, 1985

8) KR - AL oAEET s BRRNTR
— R ERKMMmMY v 2B D T-cell subset,
Interleukin-2 oo\ C, BAASEE 91 52—62,
1990

9) WEHE, KT £, F B | BRM ORERKRFHE
EEEXRBERBLOMMG BB 158
1615—1620, 1988

10) Singh G, Khanna NN : Nutritional status in
advanced upper gastrointestinal cancers. J Surg
Oncol 29 : 269—272, 1985

1) HEFE KT £, EHBR L AES L UHLE
BREBZEORBM ) v RASBEOKE, BOE
32 :1925—1928, 1986

12) KERE  REEEEONNME KT B REBR
B e RmBEEo LSBT 5ME EFER
37 : 417—427, 1985

13) i 1B, FE-E=E, Tk R REREE
¥} % natural killer FEEEOBERNER, B
HoasiE 18 8—14, 1985

14) FHE4, BB, RERER,»  AERERT
B> AHAEARETOERN HEAESREE
47 1 1—7, 1985

15) Gupta S: Immune response following surgical
trauma. Crit Care Clin 3 . 405—415, 1987

16) Lennard TWJ, Shenton BK, Borzotta A: The
influence of surgical operation of the human
immune system. Br J Surg 72: 771—776, 1985

17) Roth JA, Golub SH, Grimm BA et al: Effect
of operation on immune response in cancer
patients: Sequential evaluation of in vitro
lymphocyte function. Surgery 79 : 46—51, 1979

18) Slade MS, Simmons RL, Yunis E et al: Im-
munodepression after major surgery in normal
patients. Surgery 78 . 363—372, 1975

19) Meakins JL: Host defence mechanisms in
surgical patients. Effect of surgery and trauma.
Acta Chir Scand [Suppl] 550 : 43—53, 1988

200 & K& RABE AREHG,  FHREEOR
Bk L ETRECET AR, EBRE
FHABHEREER 27 . 841844, 1988

21 ANE—E, i B AEE—E2 | BREFMER
R AEBERNERFZNEEOHE. AENAR
£ 224352, 1969

22) TR, AMBE, FRHERE» BEEEOR



16(1928) REEHEORFETICH TS Lentinan B 50 Riz ot HEHLE %% 78

FRE—HBI ) VYT ey b MV E—nfF 208—224, 1981

v 20botky., HA & 88 947—954, 1987 3D # HE, &/ 8L, L E#H#EEIs | Lentinan D
23) WAEZ, AHRESE, BE HiEesr  ABEEEZED in vitro BfFic X » BB EE BRSO Mk

AERBBIH & ) ST BE —REERE & R A BHE, EH~7 v 77 -2 OBEHITOWT, Biotherapy

RIERAE. B4 861 1100—1103, 1985 3:430—433, 1989
24) BREAE, RAIEA . THRORELS, BEAX 32) REHBW, ki X . vvFrrvoNbBEOH

W, THRROSFE, PAEFEH, FE, 1990, ¥. Biotherapy 4:1133—1141, 1990

pl06—121 D B B EH W ODIERRDL BEEE)Y v
25) Hanna N, Fidler IJ: Role of natural killer Ky 7+ v + & Lentinan {5 DHEE, Biother-

cells in the destruction of circulating tumor apy 2 . 403—408, 1988

emboli. J Natl Cancer Inst 65 : 801—809, 1980 34) =R, BT RS, LRSI ETERCE
26) Goelik E, Witrout RH, Okumura K et al: Role Bavvsr szt b5 LAK iR MasMEE

of NK cells in the control of metastatic spread D¥Et. Biotherapy 4 117—122, 1990

and growth of tumor cells in mice. Int J Cancer ) SRED, 6F B BHEEX FHEHMcI5E

30 : 107—112, 1982 $&, KGRt RO KT & fral, kv v 7
27) Herberman RB: Natural killer cells and their vEBEORETHRE. HEALE 22:53—59,

positive roles in host resistance against tumors. 1989

Trans Proc 16 : 476—478, 1984 36) BHIL B, NRFE, SBIEMIRS KB
28) Cole WH, Humphrey L: Need of im- LRBLEREOBM & v v 77 v, Biotherapy

munologic stimurators during immunosuppres- 4 1148—1157, 1990

sion produced by major cancer surgery. Ann 3D IR ) BEES, RER-B Y ATV 7RISR

Surg 202 : 9—20, 1985 BB IETVvYyFFrvoEBrownwT, &
29) &K ¥, HEE®E . vv+r BT o ARy BEEEE 20:1031—1036, 1986

BF4E. Biotherapy 4 : 1114—1126, 1990 ) M EE &£ B, =Lt Tas hvo ARR
30) KILmickE:, FEES . 2EOHEBHRR & X5 BRM OB H%E. EEEEHE 28

FiraBEznRons Z- -8 2 306—315, 1987

The Effect of Lentinan on the Immunological Changes after Operation for Esophageal Cancer

Satoru Hayashi, Masayuki Matsumori and Masayoshi Okada
Department of Surgery Division II, Kobe University, School of Medicine

The host defense mechanism in patients with esophageal cancer is markedly suppressed by surgical
intervention in the presence of malignant tumor and malnutrition. In has been shown to cause a higher incidence of
postoperative infection, and damages the tolerance for recurrence of the tumor. The immunological changes before
and after surgery in 33 patients who underwent surgery for esophageal cancer was studied. Parameters such as
blood leukocyte count (WBC), blood lymphocyte count, immunoglobulins (IgG, IgA), subsets of Iymphocytes (Leu. 4,
Leu. 3a, Leu. 2a, Leu. 7, Leu. 11), antibody-dependent cell-mediated cytotoxicity (ADCC), and natural killer (NK)
activity were routinely measured. The effect of Lentinan on the immune response of patients after surgery was also
evaluated. Lentinan was intravenously administrated at 2 mg every week to 18 of 33 patients from two weeks
before the operation. Parameters such as total lymphocytes, IgG, IgA, CH, Leu. 4, Leu. 3a/Leu. 2a, ADCC and NK
activity were suppressed after surgery. Cell-mediated immunity (Leu. 3a/Leu. 2a, ADCC and NK activity) was
further depressed and it remained so longer. The suppression of total lymphocytes, Leu. 3a/Leu. 2a, ADCC, NK
activity and incidence of postoperative leukocytosis were less in the Lentinan-administrated group. The use of
Lentinan was suggested to be feasible for immunity after esophageal surgery.
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