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MR EARE I Z 05BN TTEL, MEEH
EMET T 20 EDREL &7, BEAZALVE—{E
FREEGERCET 2 BEOMEIC L B b, FkEE
W&o THIREMERERE I E s, Bro kMLt o T
HERE DW= null cell @MLK Z b V-9, LAK &
X NK HfuiE s, sk sBE Ty 29 b s hn
Tws, —7%, B TREDEREECERERD
To D RIFREMEBIL T 2 L b bR T 29,

22T, B, RBHELEFER 2Tk 3
HEHRH LB FREREOBFE A 2 BNT, BEOR
Eopdle v stage la » S 11O FEER % 5t &2 BT
HAD albumin (BAF, Alb £B&30) & rapid turnover
protein (LI, RTP LBEEE) WEHL, OB Lk
FRNHEECEREE RT3 A — 5 — & ORSEMC
DWLTHET LT,

MRE L UHE

1. SFRIES

HEEIWCTI992F & D 1993E $ TICFM LT L7
BRHEGN0ABID 5 B, 31HI % FIR L 7, D)

<19974F 4 H23HZHE S RIRIGERE : B8 ME

T143 HEHAHRAZKRAG6 11— 1 WEAFR

FEARIEE | B

DRGIER MR E L, WA SRS LRk ® I %
1T 7 FEFIS° ICGRI5815% LA E D fFdepele s, R
M, FalEL SRBHREE R OEMIZBA L. BER
TR FELI2R) O U LB EETE A2 L 1a
32560, Ih i3 361, MX3HTHY, FHERIZ58.8
BT, B9, L1260 TH -7, FHIEEIIR
SE 15200, 658F fd], I & & F9178.94ml T H o7
(Table 1), #fi=Nix T N TIREE A O BHLIEH T, &
#7uk1% Billroth 13061, Ik 18ITH -7, itk
O ~10ENZR OB MG L7248, &fHER &tk
U7AERNE % <, BHSR 2 HBICIE 1,228, 3kcal ©
BIEIZEL Tz, 8, S5 CERRAFA%—3

Table 1 Characteristics of 31 cases of stage I
~II gastric cancer

Gender Male
Female

19 cases
12 cases

58.8%6.01 years

stage la 25 cases
Ib 3 cases
1 3 cases

operation time 200.65+50.32 min

178.94+147.71 ml

bleeding volume
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3 HIvT, MIEMPcBRERIC L 2R E LA
¥ — & »330kcal/kg/day LA EOEF I RN L2, &
B, HREFVIEORZEEZT TR E0ELERT
BT, SEEEEE U CHHAERES fIEREL, FEFH
1818, GUEENEEOHMBEHE L., o5 8lidw
ThEBLOFEZ2ED T, B L > CHERE
WBIThbNIERTH 5.

2. FEENNRT A—5 —DHIE

e, %3 AE, 1, 2:#HIC, transferrin (L
T, Trf &BE), prealbumin (BAF, PA &#&ED),
retinol H&EHE (LUF, RBP B850 @ 3 RTP
& 3-methylhistidine @ 1 HR$HE#E (LUF, 3SMH &
BSED) RHIE LIz, e, FED, WE3HHE, 1#E,
2E, 1»BBEKMMBO Alb & choline esterase (B4
T, ChE & B&ED) %8I5E, e, firie 1 8E, 28H,
1A WRERHIE L. Alb, Trf, PA, RBP i
Hoexist Japan ¥R &t @ Beling Nepherometer
Analyser 12 X 3 Nepherometry (2 CHIE L7z, 3MH
IZHAS D HPLCsystem & system  instrument @
integrater 2 & % HPLC iz THIE L7z, BAAKEL
(ideal body weight : LIF, %IBW &B&EC) OEEHE(E
319594 Metropolitan 2EdrfrbR &% @ medium size
AW, & 5 IZ/NEFEF O prognostic nutrition index
(=10 Alb+0.005KMIM V) > SBkE © DUT, /NEFFD
PNI L BEED) 0 b BHH LRz 7z,

3. FEHEAINT XA —5 —DHE

fival, firtk 2 ME, 1»ABCK->T, REMDOY
VOSERE XV 8BRS 7 v b, phytohaemag-
lutinine (LLF, PHA X B&§d) & concanavalin A (B
T, Con-A L&) 12X 5V > SERFEACKIG % HIE
L, FEIEEEA purified protein derivative of tuberculin
(LUF, PPD : BSEC) RIS & BIE L7z, % 7z, AT,
ME, #eE3 HE, 1EBERMmMFO IL-65RE L
IL2EEBERHE L, UV XY 72y b i
fluorescein-isothiocyanate (FITC) & phycoerythrin
(PE) @3 x / 7 a—F ik % fHwvT two color
flow cytometry TEHEIL, &V /3 BRI § % #ifgtt
TR Uz, #HH L PR CD42% Leu3a, CD45RA
»32H4, CD8#% Leu3a, CD11b #% OKM1, CD164%
Leull, #L T CD574% Leu7Th 5. BtE% (+), &
& (=) & L728, CDSIZ DWW TR KIGELIzb D
% bright (+), BKELIcb D% dull (+) & L7z,
PHA & ConA Ic & 3V » 3Bk #E 4 KI5 1d micro-
plate #&iZ £ W #HlE L1, count per minute (AT,

11(1913)

Fig. 1 Changes in nutritional parameters
(mean=+SD)
Alb: Serum albumin concentration, ChE : Serum
cholinesterase concentration, %IBW : Ratio for
ideal body weight maked by Metropolitan insur-
ance
Q: gastrectomy (n=31), @ : cholecystectomy
(n=5). %: p<0.05, %k: p<0.01
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gy ~uL 7 1) > (0.5ng/mb) 20, 1ml Bl P 5T
L, 48EERAEICHIBEDME, MR EEHEl, ZOVHET
UM L 7. IL-632FE i3 2step sandwich & CHEFEIA &
Lot N IL-6E /7 a—Fuditk, 2 REkICEY
FHit NIL-6F 2 7 a—F ke Hv, ELISA &
W T (SRL#E) =H# U 7z, TL-20E 4 6 I3 E.Y.
Labolatory #® Con-A 0§z L o Wb i T
HiarsEEENL IL2% RIAKICX D ERE L™,

I SRBENNT A— 5 — O L EFERIEEED
WREEPUT () »5 (1) oX3ekmaEfLiz, (D &
L REEIST A= —, BRIENT A= —DH
1%, (2) AT DORBEER/ T A —5 —OHEFE, (3)
BT D 5 A — 5 —OHERs. (4) HiTHT, itk 28
H, 1»ABiBT 2%IBW, Alb f#, % RTPfE L&
R8T x—5 — Ok (5) Mtk 2 HE O RTP &
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Fig. 2 Changes in rapid turnover proteins (RTPs)
and urinary 3-methylhistidine excretion volume
(3MH). (mean=+SD)

Trf: Serum transferrin concentration. PA:
Serum prealbumin concentration, RBP: Serum
retinol binding protein concentration, 3MH :
Urinary 3-methylhistidine excretion volume

O: gastrectomy (n=31), @: cholecystectomy
(n=35). *%: p<0.05, *k: p<0.01
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CD8bright (+) fLLLOMEHER OB, (6) itk 3
HEWET L7 Alb, RTP {Eih 578 1 BEHDH~D
ZEE (LT, %Alb, %RTP, % Trf, %PA, % RBP &
B8ED) L2 EH, 1 »HHOSGE S A — 5 —
& DR, (7) WHEEL, WHEIHHO L6, I1L-25
4HE L RTP, %RTP DBE,

78, FEOZORE IZFSHBREDH, student
T test, Cochran-Cox, Welch ORE %77\, 5 %LL
TEEEASEL L.

A |

(1) FEMERBFERNRNT A —F —, BREIE NS X —
& — DA%

HEH LA O %IBW, Alb, Trf, PA, RBP, CD4(+)

TR R & DBIEItE H#EA =t 308 9%

Fig. 3 Changes in the propotion of lymphocyte
subsets
O I gastrectomy (n=31), @: cholecystectomy
(n=3)
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|
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1, CD11b(—)CD8(+)Mifatt, CD11b(+)CD8(+)
#ifatt, CD11b (+) CD8bright (+) #Efatt, CDI11
b (+) CD8dull (+) #Mifatt, CDI16 (+) CD57 (—)
#ifgkt, PHA 58X 0 ConA 2 X % VU v SERETE(LR
IS, PPD EARIEOMIC I ERE 2 HEIIED S h i
Moz,

(2) WATEROKEFEI T A — 5 — DR

%IBW X HELEB 2 /RE o 7eh3, Alb, ChE
13, MTRIE & bl LT 2 BEICHEITE T L 7z (Fig.
D). AT O/NEFE D PNLIZ 4949 .6 & BIFTH - 7z,
%7z, Trf, PA, RBP it 3 HHICHECETL,
Z Dk, Wk 2 HBRMRCHETECEEL,. Zhi
&b WIRHIMH HEft B I3 3 HE ML, %
DM %R L7 (Fig. 2). Alb, ChE, Trf, PA,
RBP (ZBHIEHER & i IR < HEB L, SMH 135 3
L, FELREERh- T,

(3) MATRIC B BHIE/ T XA —F —DHER

CD4 (+) CD45RA (—) #i#att, CD11b (+) CDS
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bright (+) #Afgkk, CD11b (+) CD8dull (+) #HH3
H, CD16 (+) CD57 (—) fifgtt, PHA, ConA Y

Fig. 4 Changes in the PHA, Con A-induced lym-
phocytogenesis and PPD skin test
O: gastrectomy (n=31), @: cholecystectomy
(n=5)
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VOSEREFEALKIE, PPD BN IS 38\ THTRT, #itk
2:BHE bz, NREFBEMES EERLEERD L
»o7: (Fig. 3, 4).

(4) Hiditc B 2 %IBW, Alb {8, & RTP & &
GIE T A — 5 — DEEME

HIETIZ BT Alb 25 CD4 (+) CD45RA (—) #Hifa
e EOMBEERL B4 E, 380 RTP, %IBW 3
NTREBOT, FRFE ST A—F - LHE2ED R
hoiz.

fifz 2 MHICB WX 350 RTP 33T, CD11
b (+) CD8dull (+) #ifi@tt, CD16 (+) CD57 (—)
MRt L BE L EOMBERL, Alb % CDI11b (+)
CD8dull (+) Mgkt & EOHE R T ERSRS S
fz. %7z, 3O RTP 34T, CD4 (+)CD45RA
(=) Mttt x EoMBEZ R HANED sk, &5
12 PA iZ PPD FF R IG & IEDFHEE % /R & 2558 8
57z (Table 2), L»L, PHA, ConA V »/38k4h
FALE G & BB AR 5 o /o,

(5) #i% 2 ME O RTP ELMAIE I £ CHREL 2
B OOUT, REFCMEED) L[EEL b8 LT,
NR B LD ORYE/N T A —F — OB DR

itk 2 H, 1 HHE® CD11b(+)CDS8 bright (+)
HREHE, NREEE REFCEERE I o -7 (Fig.
5), fMORBENT A—F —RKHEELEIASNAR
oz,

(6) i 3 HEWAEF L7z Alb, RTP @i 54 1

Table 2 Correlation between albumin(Alb), rapid turnover protein(RTP) and nonspecific immunological para-

meters at the 2 weeks after operation

mean=+SD | Alb
(n=29) 3.20+0.43 g/dl

CD4(+) CD45RA(—) cell r=0.035
30.55+£7.95%
CD11b(+) CD8(+) bright cell r=—0.218
1.73+1.88%
CD11b(+) CD8(+) dull cell r=0.440
2.87+1.38% p<0.05
CD16(+) CD57(—) cell r=0.295
4.52+3.52%
PHA-induced r=0.087
lymphoblastogenesis
34,151.60+13,210.46 cpm
ConA-induced r=0.069
lymphoblastogenesis
28,064.52+10,987.45 cpm
PPD skin test r=0.198

(L+W)/2
6.64+4.54 mm

Trf PA [ RBP

225.35+42.79 mg/dl| 18.85+5.77 mg/dl 3.39£1.12 mg/dl
r=0.417 r=0.506 r=10.424
p<0.05 p<0.05 p<0.05
r=-—0.237 r=—0.283 r=-—0.321
r=0.498 r=90.523 r=0.603
p<0.01 p<0.01 p<0.01
r=0.534 r=10.559 r=0.580
p<0.01 p<0.01 p<0.01
r=0.237 r=0.164 r=0.110
r=0.282 r=0.234 r=0,158
r=0,311 r=10.456 r=0.373
p<0.05
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Fig. 5 Changes in the propotion of CD1lb (+)
CD8bright(+)cell from the propotion before
operation (mean)

@®—: Group R: (RTP 2weeks after operation/
before operation) =1.0, A-- : Group NR: (RTP
2weeks after operation/before operation) <1.0

%
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*% :p 20.10

HBOE~DEEE (LT, %Alb, BRTP, %Trf, %
PA, %RBP L B&E0) itk 2 8H, 1 »AHOKKE
N5 X—5— kO,

%Trf, %PA, %RBP i3 CD4 (+) CD45RA (—) #
Fatt, CD11b (+) CD8dull (+) #EFIH &= EDHHE %
TR MERSSEED 4, %Alb i3 CD11b (+) CD8 bright
(+) Mgtk s BB s R T ERBBE D s h iz
(Table 3, Fig. 6).

PHA, ConA V ¥ SERENFALKIG & I3HER 2 580 72
Mmootz

(7) Mo IL-2EEEEE, 1L-6 & %RTP OB

%RBP LfiE®K D [L2ELRROMICIEDHEME %2R
U7 Az i fifiE B, iT5E 3R B o IL-6, IL-2BE4E
BE L M2 D RTP, ¥RTP icBE B RED s h i
7z (Table 4).

FERR RV R F HIIEHE & OBEM:

Hst=sE 30& 9%

Fig. 6 Correlation between %Alb, %RTP and the
propotion of CD11b(+) CD8bright (+) cell at the
2weeks after operation
%RTP= (rapid turnover protein concentration at
the 3days after operation/rapid turnover protein
concentration at the 7days after operation) X100
%Alb, %Trf, %PA, %RBP: as above
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Table 3 Correlation between %Alb, %RTP and nonspecific immunological parameters at the 2 weeks after

operation
mean=+ SD %Alb
(n=29) 94.76+10.09%

CD4(+) CD45RA(—) cell r=0.293
30.55+7.95%
CD11b(+) CD8(+) bright cell r=—0.449
1.73+£1.88% p<0.05
CDI11b(+) CD8(+) dull cell r=0.078
2.87+£1.38%
CD16(+) CD57(—) cell r=10.056
4.52+£3.52%
PHA-induced r=0.031
lymphoblastogenesis
34,151.60+13,210.46 cpm
ConA-induced r=-—0.083
lymphoblastogenesis
28,064.52+10,987.45 cpm
PPD skin test r=0.057
(L+W)/2

6.64%+4.54 mm

% Trf %PA %RBP
113.04£21.68% 115.60+28.28%]! 129.87+38.78%

r=0.394 r=0.506 r=0.477
p<0.05 p<0.05 p<0.05
r=-—0.192 r=—0.301 r=-—0.297
r=0.544 r=0.470 r=0.472
p<0.05 p<0.05 p<0.05
r=0.280 r=0.380 r=0.313
r=-0.001 r=0.074 r=0.096
r=0.104 r=0.138 r=0.136
r=0.257 r=0.333 r=0.280

%RTP= (rapid turnover protein concentration at the 3 days after operation/rapid turnover protein concentration at the 7

days after operation) X 100
%Alb, %Trf, %PA, %RBP: as above

BEEAELO TERTH S, IF, Bk EiGE
DEHICED, ZORBEHIIRECREBINTE
2. Ldl, 0= 7B, B
BT % RTP 0EBEMIFFMiE T2 b0m, Alb
EHBLTED LS R R TN T A —F —iiz
DWTEHFEMIHIHL T ST, fivryuiizLEE
LTwb, £/, FMREZOHORFEREEICN
FIZB L vwbhTED, HLOBEREEIR T
Biome —77, REREOK T Sl rEhtic 5 2
LB OVTHE L DR H D, nutritional im-
munology & LT EDOWHRLEZ2EEL T b,
FEEEW Lo TR & 2 RE T eIR B8 1 nutritional-
ly acquired immune deficiency syndromes (NAIDS)
EVbRTEDY, BHI A F—ERE L QUEREIC
B3 BE b I,

SR O RIS stage 1a, b, EEELTHE
FRNT A= —, GENRT A—F — ¥k bz, HISE
Pl BELAEZRO P2 LD L 25
YR nEEZOND, FITIOEAENRIC, F
MRELEHI IV Y —ERENSEERELHS A
MECER L, FfE> Alb, RTP & fE¥m 5
A —F — DBAEME R RE L7z,

ek, BHTANVF —~RBOBELFMHEE LT
IFED Alb, Trf, PA, RBP  Eptfivoh T &7,

Alb BHENT—AH% <, mHPEEHS17» 5230 &
HEHRWZ e, HHEORBREOE L
TSI 72 o7 O B2 T HIT i3 JEE B L
Twd b T3, Trf ZMFEEKD carrier pro-
tein & LTAES D EVOERK, SRS EERBE
PRIZLTWS, EEHIZ 705100 & RTP 04k
TREEHEWID, PA gzl 95T, %
DR E X 10mg/kg/H & Alb ickbg L, 1/20& 4%
{, ZOHBEMX Ab 2 502z 5 L vwbi Ty
51922 RBP & retinol @ carrier protein TH b, ¥
BHAZ0.4~0.THE E LD THV a,- 797 ) >V TH
%5, ZORBP X PA X0 b REFERENHELS, 7171
VEIENC L BB R LA LRI RO TERBERED
FCIECTEEHT 3. Lo THBEELROHE
RIEZELLTERTHZ®, Zh o RTPIZ—#%
WISTRERE S & D, TR 28 THRTEE S £ T
B3 3 7 O FIMTHAO RZEFHIEIC#E L T 529, L
L, BAZEBRKEWI LS, 20L& BREEEHH
IR T OHERS, oo M ERMEE b - T 2
EIWEDEnEbnbhTnag™, 2 ¢, iffk 28
B OTEiE~OEIERE, W& 3 HB» S 7T HE~D
ZE (BAlb, %URTP) &35 A —5 —i2hizt, Zh
& Alb, RTP &K D F 72 28T H 3 g0 EER I
B L, BFHIREREE I X 28 Binid U g aiciis
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FEFF R TEE R & OBEEE

HEAE 308 9%

Table 4 Correlation between IL-6 concentration, IL-2 product function and %RTP

IL-6
mean+SD close after operation
(n=11)
175.46 =144 .10 pg/ml
%Trf r=0.13
(3POD —7POD)
93.90+47.53%
%PA r=0.05

(3POD -7POD)
103.97+£42.00%

%RBP =0.13
(3POD —7POD)
118.68+54.89%

1L-2 IL-6 IL-2
product function
close after operation
2.49-2.30 U/ml

3 dayvs after operation product function
3 days after operation

34.09=26.00 pg/ml 4.81+3.97 U/ml

.24 r=0.22 r=-0.14
50 r=0.37 r=0.26
61 r=0.52 r=0.32

p<0.05

%RTP= (rapid turnover protein concentration at the 3 days after operation/rapid turnover protein concentration at the 7

days after operation) X100

Bickd bl Tws, Lich->T, 4, ICG-
R154515% A L O FFRESE 27/ U7 REBISBRA L 7z,

FERF RN FREDRIEE & LT, ) o SBRY
74y b, PHA & ConA I £ %) v ERITELKIT,
PPD ARG ® MW7z, %RTP & U 8RS 722
b DOBIERRET T AR, ENENEET S 2
BHEOY 72y bW, PHA & ConA 2w
72U > EREALR G B> C stimulation index %
FERIEBFDRIEM/DIE S D XK E WG IZERM L #&#
et 4 EX counts per minute (cpm) TEHE L
7oz, IL-6& IL-2BEFREO HIERAIH I FRERNK X
RBRS M BITTEE LIRS 3w EICRE LT,

VoSBy 7y POSATHE, LU 1 DOM
fa%sl (CD 4 wRETE 55D TR VLY,
CD4 (+) CD45RA (—) #ifa2S helper T i %, CDI1
b (+) CD8bright (+) #ifEs® suppressor T ki %,
CD11b(+)CD8dull (+)#ffifg»s NK #ifd %, CD16(+)
CD57 (=) »37EMHE NK #ifd =832 b L (&
fili L 72 200~30)

KEFMOHFEEEECH D, FREEETR,
EEEREREZS DRI XA—F—%b>T{Thbh 3
RETH D, SEIEZDH» 4 EFREL LT
@ Alb, Trf, PA, RBPwEHL 2., 7, BEAE
REDFHE ek b SRIcb iz D, BEHKIZHETH 2
e, OWBHEOTTRICHERT 2 Y > /8Ky 7
£y, PHA & ConA iZ & 3 Y >/ SEREI#ELRIG,
PPD ARG H S TH S LHWIL, 87 A —5 —¢&
L7z, e OFHiT & L Tix, Alb, RTP &[E U< By
RERERE T 20BN D 5D, HEBEE L o8
DA% b - THIR T 2 A3EY L% 2, itk 2 8E,
1»BHE LY.

2 AE 203D RTP 3+ TCD4 (+)
CD45RA (—) #fatt, CD11b (+) CD8dull (+) #H
Fatt, CD16 (+) CD57 (—) gkt x DM %R L
7. £ 7-[EEHAIC Alb & CD1lb (+) CD8dull (+)
Mgt B b IEOM 2 R TEAN A Sz, Lo
T RTP #E45E W ERIE & helper T-cell, NKcell, 7%
1 NKeell DEIE NS LHTREEBSRBE I N, I
SIMENCHBEED - 2 L LD, REBEBRO
o2& nEMHoBRR T eI Lk, Fiir
BEPASSIIKRECEELEZ ZRTFTHL I LHF
Z 517z, PHA, ConA I & 3 U > BRgE LR i
D NEROMEERET S5 2T, REZEDTER
WHETH LD, L LAENE, M|, Wik 288 &
HIZ RTP & >3k b RIG & ORI HEERIZFE D
Stz otz PPD RIS TSR & 0 58
HoHUDEIBIEI N TV ALEND B, MR
EREOEHBREZ L0 251D 3ERRRERTH
3. Lo Lifig 2 BE I PA OBICEOHE2ES
feLish, BELHEERRD stk ok,
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Clinical Studies on the Relationship between Rapid Turnover Protein and
Host Immunity in the Perioperative Patients with Gastric Cancer

Naohiro Washizawa
First Department of Surgery, Toho University School of Medicine

In order to clarify the relationship between the nutritonal state and the host nonspecific immunity in
the 31 patients who had undergone surgery for stage I,, I, II gastric cancer, we studied the correlations
between various nutritional parameters, especially albumin (Alb), the rapid turnover proteins (RTP:
transferrin, prealbumin, retinol binding protein), and immunological parameters. At the 2nd postoperative
week, there were significant positive correlations between each RTP-concentrations and the proportions
of CD11b(+)CD8 dull(+)cells and CD16(+)CD57(—)cells. On the other hand, when the changes in Alb -
RTP after gastrectomy were investigated, it was found that, at the first and second weeks after, the
recovery of Alb and RTP levels were correlated with CD4(+)CD45RA(—)cell, CD11b(+)CD8 dull(+)cell
proportion. These results suggest that the levels of RTPs are useful parameters for the perioperative
patients on account of correlating with the immunofunction.

Reprint requests: Naohiro Washizawa First Department of Surgery, Toho University School of
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