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Flow-cytometric Analysis of Changes in Lymphocyte Subsets in the
Blood of Cancer Patients during Radiation Therapy
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Shoji Yoshida
Department of Radiology, Kochi Medical School, Kochi
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In this study, we report a clinical application of a rapid flow-cytometric immunofluorescence method
for studying lymphocyte subsets in whole blood by using monoclonal antibodies OKT3, OKT4, OK T8,
OKT8, OKT9, OKT10, OKT11, OKM1 and OKIal. Changes in the relative percentages and absolute
counts of various lymphocyte subsets during radiotherapy of cancer patients were evaluated by this
method.

We analysed lymphocyte subsets in the peripheral blood of 23 cases of cancer patients during radio-
therapy. These examinations were performed just before, and during radiation at 20, 40 and 60 Gy.

Totally, about each subset of OKT3+-lymphocytes (OKT3+), OKT4+, OKT&+, OKT11+, OKM1+
and OKIal+, the relative percentages did not change remarkably during radiotherapy. But, those of
OKT6+ and OKT9+ were different between each cases and that of QKT10+ gradually increased.

It is concluded from our data that these results reveal a part of radiation sensitivities and turnover of

various lymphocyte subsets in the blood of cancer patients.
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SRS Ty P OEB R IEFEICIRET B 00,
COVATALE Y VAW TAE e —
FAPETHBE0K ) =X, £/ 78 —F A
FEHCTRITL, HTomRiEi,

HARFRMRF ML $44E 128

II. Mg e H&E
X&E U BER, 1300, 76 o EEL
Bl aU3R0BHESAITHH, Bi204,
ik 34, FHEMIL65.1+10.7% (mean + 1S.
D) Thotz (Table 1), ZhbOFEMIZT~T,

Table 1 Listof cases
Clinical . Histological Radiotherapy
= Age Hex diagnosis S type dose (Gy)

1 37 M lung cancer v large cell 60

2 73 M lung cancer v small cell 50

3 72 M lung cancer il unknown 58

4 80 M lung cancer 111 e 60
cell

5 60 M lung cancer 111 unknown 60

6 61 M lung cancer I Sl 60
cell

7 60 M lung cancer v :zﬁamous 40

8 69 M lung cancer i e 60

9 64 M lung cancer Ib :zﬁamous 60

10 72 M lung cancer m i 70
cell

11 69 F lung cancer 111 adeno. 70

12 73 M lung cancer I11 unknown 60

13 72 M lung cancer 111 unknown 60

14 51 M nasopharyn- v suamous 70
geal cancer cell

15 149 M oropharyn- I squamous 60
geal cancer cell

16 47 M st v e 60
geal cancer cell

17 69 M laryngeal I squamous 70
cancer cell

13 64 M laryngeal I SgUAmMous 40
cancer cell

19 81 M Incygeal 1 M Sens 40
cancer cell

20 78 M e unknown 60

cancer

21 68 M esophageal 1 squamous: 60
cancer cell

29 67 . uterine b squamous 60
cancer cell

23 61 F thymoma i 60

type
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Table 2 Monoclonal antibodies

Monoclonal antibody

Antigen distribution

OKT 3 T-lymphocytes

OKT 4 helper/inducer T-lympho-
cytes

QKT 6 -thymocytes

OKT 8 suppressor/cytotoxic T-
lymphocytes

OKT 9 thymocytes and activated
lymphocytes

- thymocytes and activated

Lol T-lymphocytes

OKT 11 T-lymphocytes

OKM 1 monocytes and null cells

- ! , acti |
OKla 1 B-lymphocytes, activated

T-lymphocytes and monocytes

BAHRBEMERLWEEEE LicdboThh, £
ORI L ie, BHREFRET e, KW'
Tt UL R RERELERA L, 1,
AFeA FHILY v ARy T2y b OLRICHE
PEZBHEERTEHO, ZhEHEALCEMT
BRAt LAz,
HHRIEREIE, FY =7 » 210MV X iz T
1 EfEEEE2Gy (200rads) & 5 EHETITL, 20
Gy T ey v ARy 7y bR LE., ¥,
IR M L fz— BRI O 7 — 2 2sb ¥ v 33K D
A RD, &2/ 70 —FAHBEBKY v
BELXEHLL, 7Zr—HA4 LA Y —-CXB)Y
VARRY Ty F OB HEIZOWTIE, T
WELLY, OKv V) —X, £/ 7 v —F i
(A—V FA TSI AT 4 97V AT AX)DTEE
LY Table 2 KR L,
I # &%

1) OKT3[g# v v <R (LT, OKT3 2 &<
EIE) DOEH

OKT3+H:= (&) v BRicxi$5 OKT3* Db
FROL, BEREEAMELT, BIERTE 4m65.0+
14.4% (n=23), 20Gy BHEs (LT, 20Gy o
AW 63.7113.2% (n=23), 40Gy K
64.1+13.2%(n=23), 60Gy K§66.2+11.4%(n=
16) Lich, BEAEEF L7 (Fig. .
OKT3+#usxt 1%, A HEA11628.8+773.4/mm?
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Fig. 1 Changes in the relative percentages and
absolute counts of OKT3*-lymphocytes during
radiotherapy.

(n=23), 20Gy 1090.3+382.8/mm?® (n=22),
40Gy #782.0:£423.9/mm?® (n=21), 60Gy K¥
533.14+276.3/mm® (n=15) &izh, HEiRHE
i A L (Fig. 1),

2) OKT4*DZEE)

OKT4*tsRix, ¥RHEIT40.7+10.5% (n=23),
20Gy K§42.5+8.5% (n=23), 40Gy F§40.8+
10.3% (n=23), 60Gy K39.6+10.1% (n=16)
Lich, BEAEEH Leh -7 (Fig. 2).

OKT4*#s 5 #4X, ¥R HATL003.5+470.7/mm?
(n=:23), 20Gy K723.1+262.7/mm*(n=22), 40
Gy 500.9+294.9/mm?® (n=21), 60Gy ¥
353.3-£187.3/mm® (n=15) &7z b, HEHRERE
i ZBR s Lic (Fig. 2).

3) OKT6*DZE)

OKT6*tb= i, ¥HHERI0.2+0.5% (n=16), 20
Gy B0.4+0.6% (n=15), 40Gy B0.1+0.2%
(n=13), 60Gy B0.2+0.3% (n=17) &ixh, K
SHRIRERP I E R Il AR L, 4 DEFIOM
TOAZ vEGIEFITKEIoN (Fig 3),

OKT6*fext#i, ¥HHi5.8:£11.4/mm* (n=
16), 20Gy F%7.3+10.7/mm® (n=15), 40Gy K
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Fig. 2 Changes in the relative percentages and
absolute counts of OKT4*-lymphocytes during
radiotherapy.
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Fig. 3 Changes in the relative percentages and
absolute counts of OKT6*-lymphocytes during
radiotherapy.

1.5+£2.3/mm* (n=13), 60Gy F1.1+1.6/mm?
(m=7) Lizh, BUHGHBEFIC, LMo D
LEWEA Lz (Fig. 3).

AREFHARESME Hd g8

4) OKT8*DZ4EHE)

OKT8* b3z, TERTRT26.246.9% (m=23), 20
Gy F524.9:£7.4% (n=23), 40Gy F525.0+8.4%
(n=23), 60Gy B§25.3+9.6% (n=16) &7 b )
BEAEEB L Ieh o (Fig. 4),

OKT8*#a 5 £ 12, ¥4 5 ii1658. 0+328. 7/mm?
(n=23), 20Gy F408.0+148.8/mm?*(n=22), 40
Gy F288.5+155.5/mm?® (n=21), 60Gy HF
205.1+113.7/mm® (n=15) &ich, MEGEER
FICEB A L (Fig. 4).

£) OKTI* D%y

OKTO"t= ik, HWE#i1.3+1.4% (n=19), 20
Gy B1.0+£1.0% (n=20), 40Gy FF0.74+0.9%
(n=18), 60Gy B#1.4+2.2% (n=13) & th, I
FHRIGER, FEWITHAD LA, 60Gy B3
Liz, ¥k, A5 Y30 KED - (Fig.
8.

OKTO" MaX i, HHAI38.4141.1/mm?(n=
19), 20Gy F§18.9+21.9/mm? (n=-20), 40Gy %
8.1£9.5/mm*(n=17), 60Gy K§16.1+28.2/mm?*
(n=13) &ixh, BHREBEPCEHHEL L,
60Gy Bz iz eomE L (Fig. 5),
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Fig. 4 Changes in the relative percentages and
absolute counts of OKT8*-lymphocytes during
radiotherapy.
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Fig. 5 Changes in the relative percentages and
absolute counts of QKT9*-lymphocytes during
radiotherapy.

6) OKT10*DZEE

OKTI10*H=Rix, ¥iR\116.1+8.7% (n=19),
20Gy B20.4+11.4% (n=20), 40Gy K21.2+
12.2% (n=18), 60Gy B¥22.4:£12.1% (n=13)
Lizh, HatREHES, #EL (Fig 6).

OKTI10%#a ¢ 1%, ¥4 §#2807400.3+231.1/mm?
(n=19), 20Gy $354.9+220.0/mm*(n=19), 40
Gy B272.7+170.7/mm®* (n=16), 60Gy K
239.1+225.6/mm?® (n=13) &ich, BERER
r, LWz Lz (Fig. 6).

7) OKTI11*DZH)

OKTI1*HEi, 1R A184.0+12.2% (n=20),
20Gy B81.9+10.7% (n=21), 40Gy K§85.4+
6.3% (n=18), 60Gy B§83.7+7.2% (n=11) &
th, BEAEEB L7 (Fig. 7).

OKTI11*ffExf#0ix, H#a12123.0+874.5/mm?
(n=20), 20Gy K§1454.5+416.2/mm? (n=20),
40Gy H#51058.1+462.6/mm® (n=16), 60Gy K
735.0+322.0/mm?® (n=11) &7’ b, HHERIEE
A L (Fig. 7).

8) OKMI1* D% E)

OKMI1* =i, ¥RHRAT27.7+14.2% (n=19),
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Fig. 6 Changes in the relative percentages and

absolute counts of OKT10*-lymphocytes during
radiotherapy.
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Fig. 7 Changes in the relative percentages and
absolute counts of OKT11*-lymphocytes during
radiotherapy.

20Gy B30.9+12.7% (n=20), 40Gy BE25.8+
15.1% (n=18), 60Gy F24.5+8.9% (n=13) &
7o b, HEHREEReRER Lic (Fig. 8).
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Fig. 8 Changes in the relative percentages and
absolute counts of OKMI1*-lymphocytes during
radiotherapy.
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Fig. 9 Changes in the relative percentages and
absolute counts of OKlal*-lymphocytes during
radiotherapy.

OKMI*is % #1%, ¥4 B #1739.1+518.5/mm?
(n=19), 20Gy F580.0+283.2/mm?*(n=19), 40
Gy K§327.6+230.5/mm?® (n=16), 60Gy K
227.1+129.5/mm?® (n=13) &ich, HEHIGILE

AREFHHRESME Hul ge

Iz EREA L (Fig. 8).

9) OKlal*DZEE)

OKlIal* b=, ¥4H%Hi118.8+10.7% (n=23),
20Gy #¥19.3+10.3% (n=23), 40Gy B§17.8+
10.3% (n=23), 60Gy E19.3+7.9% (n=16) &
Y, BEAEEB LTz (Fig. 9).

OKTal*#E i £ v, ¥4 5% 31486.6+366.7/mm?
(n=23), 20Gy K§351.7+222.8/mm?(n=22), 40
Gy K§237.4+215.6/mm® (n=21), 60Gy B§
167.1+139.1/mm® (n=15) L/ h, HhtiRiis
Iz EBIcRA L (Fig. 9),
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OKT3*ik, BTV vBTH 0, WO
BREIIGIRD, TORIBEA LTSS, £
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Tz,
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