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Immune status during irradiation with combined chemotherapy
in primary lung cancer
Yasuhiro. Ogawa, Shuji Kimura, Yosinari Imajyo, Hitoshi Takashima,
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Department of Radiology, Kobe University School of Medicine
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This study was designed to determine the extent of changes in the general immune responses of
patients with lung cancer receiving therapeutic irradiation with combined chemotherapy. 22 patients
with primary lung cancer (stage III, UICC 1974) undergoing this therapy were employed.

In vitro lymphocyte transformation test with PHA and quantitative assays of IgG, IgA and IgM
were performed on blood obtained from each patient before and during therapy (at 2000 rad and
4000 rad). At these same testing intervals, skin tests with PHA and PPD were performed. During
irradiation, lymphocyte transformation test was depressed to 47.1 percent (at 2000 rad) and 25.2
percent (at 4000 rad) of pretreatment baseline. A decrease in PHA skin test was noted. And the
mean absolute lymphocyte count significantly falled out 60.1 percent (at 2000 rad), and 41.7 percent
(at 4000 rad) of pretreatment baseline. Radiation effected no significant changes in the mean values
of IgG, IgA and IgM.

The responsiveness of the cell-mediated immunity in patients with lung cancer was more depressed
by therapeutic irradiation with combined chemotherapy. An impaired cellular immunity may affect
the clinical response and prognosis of cancer patients. It will be necessary to maintain the cellular

immunity in host defense mechanisms.
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BEET HSFFRDHIAS. 40, BATFER
PR B X U TR b R D Rl R %
T Ui ot ihiiic o T#HRE L.
O %sREEH
LFHic 3 v T ABEIEE % 1778 o 7o UICC,
TNM 2348 (1974) &5 < Stage I D FEFpE
WERBE 220 W & Lis. SRR 1362.98% T
(445%~T95%), SHEI8H, Zik 4 BlTHhHote.
M, EEREG) TR R4, R 5 6, Kk
MlaRE 161, MR 2 Bl Ch o, M, 18N
HoE F L35 BIEERIAGR b HEEshe B
fo.
oL HEkhik
Table 11Zhdaf fe HHR L FREHIDER A 7

Table 1 Method of treatment

1. HEEER (220 160)
WEFEE & LT 200 rad x 5/week total 4000
~5000 rad

) OB E b A X-P &L CtiEl

AEECEDOh B b0 L THE
5.

O W EIAF T 351~ T4000 rad FB 54 1= 41
3T B o fo A v 24126000 rad Y28
mEMTo L 5B,

OWEHBRFHTHI» ARV 6 » A#ic
%R 2000 rad SEInEESE L
i 10000 rad k35,
2. BEA st
M5 « FMC
R LA : BM
Kl : FMC % 5. BM
AdiBagE « MMC4 Urokinase
¥, 4izBAI (MMC 10 mg)% 8% 5.

Ta=nAD% TN b0 X B BT, ek
OB B3 5 s B g 32, 000rad, 4,000rad 7
BRI % BmEREL, KRS Y v B,
PHA pRUG, PPD WG, PHA X sk
WY v BRGEERIGS L OCMGRE 7 v 7)) v
(IgA, IgG, IgM) o\ ~TH#REK L. W, FRS
FPux M e % v T62.34-20.1cm? (mean+
5.D.) Thoic. X, REEEBHNC N LCi3hliyg
Bl R X5 ABKE 1 HE, #1508
H, #29H Hicds\ T LR OB & MifT Lk
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1) PHA (Phytohemagglutinin) ¥ K5

PHA f§ Y Wellcome #:¢) purified PHA
B2{HEF 1L, #o5pg/0.1ml saline B AR e
BEPITES U24IRe )68 0 P IR BERR 2 FRHE & L e,

2) PPD FR§EUE (Y ~<n 20 vRIE)

—ikZWiH PPD(AA LY — v ——), 0.054g/
0. Iml % 7= iM% (Ve B P9 T4 L 48IRE 4% o0 Sty
AR IRE L L.

3) PHA X %KY v BRYELRIE

W1 6 o PHA FRbnfdd£imigies: e 3k
WTHE T Lz, Tiebb, HEHL0.95ml ¢
RPMI 164055884 % A hic 4 &0 B8 i
FID M L~ vinii % %% h0.05ml
FOEAL, 5B2AK EhFhl0pg, 15 @
PHA-P (Difco) %¥ihnLC M, flio 2 iz
PHA % ypne¥ PHA JER#i L L, 5% CO,
incubator PJ-T37°C, 48WRRIENELS th £ hoic
1pCi o *H-thymidine Z¥hn L X 6 1C 245556
T 5. BEHIm] OFRBA R INZ TR LRz
FIWMERE, $VHET7 40 &~ FCEFRD| L
10ml o ka4 B AR RO 10ml o k&5 %
TCA (trichloro acetic acid) 12 L >-C#eid LTS
##: D H-thymidine % Bx<, T 3V HR7 7
4 A F =% FeAREER X, counting vial 1= A
popop-ppo-toluene FEHFOSmI % iz T Wefk > v 5
V=g YA Y Y 20T, BN ETR &
DA iz *H-thymidine o JrbfiEE: 4 biliZAl
fo. KR OHER PHA JlgEE o C.P.M. (count
per minute) XIEHIHEED C.P.M. D% 2T
Stimulation Index (S8.1.) & L7z, = fuid PHA #i
W LoTY v <Bko> DNA BEAESRIE S hic
BEAWERTLOTHESD EvbhTn5.

V. 8 B

1D AfERE o ZES)

G 251 ~Ti2,000rad  JRETRS & < JaFERT
(6,970£1,734/mm?®, mean+S.D., LIFFEE) o
85.8% (5,980:£2,140/mm®) Wil L, X bic,
4,000rad FEA$HF1C1367.3% (4,694+2,096/mm®)
Ligofe (Fig. 1), ¥, ¥aH#H7 L 2,000rad @45



392—(54)

7500
i
&
TS0 b
E b
5 B
s
-
=5
=
0 L 1 i
0 2000 4000
pose of radiation rad

Fig. 1 Counts of leucocytes (lung cancer)
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Fig. 2 Counts of leucocytes (benign diseases)

B0, 2,000rad FREEE: & 4,000rad JREHE: DR
B OREHT £4,000rad @SR O B THEZE (p<
0.05) pZhiz.

BYEEES T AR 1 HE 136,192+
1,668/mm?, #5150 Hici36,050+1,137/mm® 4%
29H B12135,9204+:417/mm® L FE R EBIT RS
hirhote (Fig. 2).

2) KV v BREEHB OB

IfEBIe 8\ Tik2,000rad JREHFICIZ, JRBER

HABESFRERESER W30% 4%

(1,881£703/mm®) D60.1% (1,1304467/mm?*)
WA L, 4,000rad FBEHE CI1% 1BEERTD41.7%
(7841363/mm?®) Ligofz (Fig. 3). 4, JRERT
L2,000rad R &R o [E. O iR L 4,000rad 3
BRIk p<0.0lo FiE2», X, 2,000rad
MB5HE - 4,000rad [BEHH: O B¢k p<0.050 45
BEXRL R

BgEgp] cik ABRSS 1 B Hi122,1554803
mm®, £515H Bci32,184+429/mm,, &29H Hic
13.2,370+366/mm*® & HI e BL 2 b hich
fo. (Fig. 4).
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Fig. 3 Absolute lymphocyte counts (lung cancer)
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Fig. 4 Absolute lymphocyte counts (benign
diseases)
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LB UTERM Y v BB o BRE (p<0.05)
e A b,

3) PHA RIS OZE)

TR T iaREER22.3+7. 3mm T ot
EIRTEFRI132,000rad [RSHHIZ1314.74+3.8mm
HiE (p<0.05) WETF L, 4,000rad FEHFHIIX
10.9+4.5mm £ 2,000rad JR&HHE X HEE LT A
B (<0.05) w{ETF L (Fig. 5).
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Fig. 5 PHA skin test (lung cancer)
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Fig. 6 PHA skin test (benign diseases)
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RGBTSR AR 1 B B v
26.04:7.7mm, 158 F11224.04-7.8mm, £529
HB113.26.546.lmm & B LIRS hic
ofz (Fig. 6). F7chb, PHA RERIGE 2
BRI TEAT LT S RIER X 5 KO8 %
BhlhuwborEz b i, N6 OB
DR R TT CICRERBSIE LB LT HRE (p<
0.05) e RISHECAET 3% & hte.

4) PPD BZ§UG DZEEh

I C1 FERIBERI IR 14.127.7
mm, 2,000rad MBEMF 121212.545.3mm, 4,000
rad B 1cikll.4+4. lmm & FE T THILS
bhdzhotc (Fig. 7).
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Fig. 7 PPD skin test (lung cancer)
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Fig. 8 PPD skin test (benign diseases)
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REEBOCR SR AR | B B
18.249.2mm, 150 Bi12i316.248.1mm, 29
H B ik19.147.6mm, rEFFELERILR SR
mote (Fig. 8), = o#nd, PPD FRIEGKT
BT 2 BHEEO AT CRIREIR X 5 Gk
s shivwbo L2 bRA, ¥, Wil
TULT TG O C BYREA & il LT
G AER (p<0.05) 1€ TF LT,

5) PHA 1< X% ) v IREFHACRUG DZEE)

Wil CUR IR 1230.6 7.7 TH 27 Stimu-
lation Index (S5.1.) 132,000rad RSB 1213144
+4.85F5E (p<0.0D) ETF L, 4,000rad &5
BFICi37.743.2£2,000rad RS & HEBI LT
BE (<0.05) & Liz (Fig. 9).
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Fig. 9 Lymphocyte transformation test (lung
cancer)

BB T 8.1 13 ABEES 1 H Hicrz43.8
+8.8, HI5HHIC1341.31+8.2, #29H B i
42.5+11. 3 FiEle BBz A5 hich ot (Fig.
10), ¥, WEEC3ccbiEiio BAc Bik
PG & iz LT S.I. oA (p<0.01) efETF
RN o el

6) MiFkHEs =7V v (Igh, IgG, IgM) @
L)

Bl < aied, W o7 B B b hish

HAESFR A RESME H39% 4%
s o y =L
T-.H __ﬁ
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Fig. 10 Lymphocyte transformation test (benign
diseases)

Dt BEEEEMEAEMSEA LY EE LR
HEZ AT 0N L, Bl E DZR) SR
XoTHE~ Thoil.
V. & =
L[E], SEFRED 45 A -4 — & LT EAMERE,

KV v BRMEE, PHA p§EUS, PPD
Bit, PHA X9 vABSELRIG, mis
g7 e 7Y v (Igh, IgG, IgM) #HWTHFHL
fels, AAH Y Vo sEERR B o B o BB R
DML THY, PHA FIFRIGL X, REED -~ F
A= &=L LT E ORI WTIRES S
EhTkH??, SEOKEF TS PPD PEFRIE
& Ol UC I SIS LARIEERE < 5 A — &% — & L
T EhieboThHARMNHR IR, X, B
B IsIT 5 PHA R RUS O% < 2 B
T LTS RIER X % G0 ZS b h
¥, I O RSERE DT A B3 5 BT b i
CTHER Bl ChB L b, —J, PPD i
WG recall antigen V2 % FERFEE Th D
GRS X < fRF S CE IR TR R A
WELbRT WA, ¢, PHA CXBY) v
EALDUE & LTS BRI £k, 2
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HELZ ) v BREM AT k0 HE: L i LT
FEAMBETHY, Wb EBENEOfE
IR T D& L Ik S IRk o2kt
RIEREAET 5 ETHE N I VW EBbhs.

5 T3NS D SRR L R FREEFHIBE R BR T B
TohbERE LIcE o h, faihoBmmERE,
ARV v BRIER B OE W WA K0T PHA Fr il
RIS, PHA X%V v BREERIGD B
ETHRED LRI, X, HiifEfClakiEaiLy,
Y v BRI E, PHA RERIE, PPD )
B, PHA X3V vARGERIGI Bk
BO LB LTHERBRET LT, Tibblit
Pl OMlat R BEIC X 0T, XhETL
TRRBIL BB & Ldbhd s, HIEEEOMOMST
W HB LI SRR E T Im oW TIlRie £ & s
D& bR, BEERIEER S eI e & o
DGR OMfatE g 5 2 — 2 — DRI X 2T
BUEMCRB S hEBNCRAIhAREST W
W0, HEH O #5548 L o BEaE
HEC@ <. CoBTHBT IoTESR-Sh
% SEIERED K T X IEHRTE F O RSB Tkt
LTEHE LI TENEL SR, REEOE
TOEH O, BB RET S L OWMED L
bha. Lal, BAHREEOHEETL, M
TAPRRUER O JE\ RS L o IS v v Bl oo O
BRI bhCOa2BRTHY, = Oy
PMEFREROHRRE A EERED 1 o Th a4
FEICEREC E DR LW b ER LTV B0
OBFEINRD B, SR 4 35 TGRS 5
& LTS Lic, B esEsasmpt mkid o
Z DIRICTIERE DR T 2 B < %1 3 e SRR st s
OB, HFA(LERERIOSR, HimEkELH o
DERIO®0 ik OpER®?, RRPIc s %
FUMERER\ ik Y v SEREGHE 2O S )R A BT W
LOBIED L & AIERTL S DIkl L B OB
RS hs,

VL # %

1 F NGRS o Bk (b2 gk o i
i, EMEREL KRR Y v S BRIE B OB IE R
KUt PHA FBEIG, PHA 1T X2 ) v s5kghds
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Bl HB LT R Y v 3o Bk WP R
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3) PHA EeR§RUtuE BMEFREAIC 3\~ T 238
R DREATIC X > T FEII X 5 RIGHE ORI
BT, X, HEFICR TR Y v -5k
® PHAW L% Y vsBREEALEIE & b X < AHBS
LUCEB T 550 b4k o st OB % 2.2
kT PPD RIS LD ERTHEE EEZ bR
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