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1. [FC®IC

IEREAERZI LD EL, £ ORABCEWY
THREELET 2EESENBOLh, SELE
BEEPHBESHTWS. 201212, Vv 8K
@ Phytohemaglutinin (PHA) % ¢ Mitogen |Z %}
TAHAIRGERET 2 HER DD, AEORIER M
sy v HREDHELTITRIDOTH S, £
MmoE FHEFEL T PHA it 2 KIEEHIET 5
Fikix Junge B Park 52, Pellegrino 52k b
WEShTWa., 2mEFECINTY v 5k
BECES S BIER L, EVBOMBTITR L
BREDFENRDHD. bhbhiz &Mk X Y
PHA 15 X 18 Pokeweed mitogen (PWM) iz k& 3%
FHIEREIZ W TR Lico T+ 5.

2. 5 i*

Kz, ~Y rEMATRMLLBE S
RBEEICANS. BEHUZ RPMI 1640 (Flow Lab)
2 m/ |z fetal calf serum (Gibco) 0.4 m/ % il % 7=
L DEEHT . PRMI 1640 (23 L-glutamine 2
mM (Flow Lab), Hepes buffer 20 mM (Flow Lab.)
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Nz 5. o pH X 7.2-7.4 4T H 3.
¥/, PAEME L LT Streptomycin (52 pg/ml)
Kanamycin (64 gg/ml) %/l 2 5. PHA-P (Difco
No. 3110-56) i 1 Vial %38k Sml 12 THAEL
Z® 10 pl {1+ 2 PWM (Difco 536) 4 1 Vial
ZFRWEA SmlicyEEL, %@ 10 pl %7 Standard
dose & L THEMAT 5. FEFERARHT —20°CHz THR
5. .

BRI & 16X 125 mm OBHE & h - RERE (Fal-
con) iIZAh, Z H T KB 50 #l #hnx PHA,
PWM % Zzhzh 10 pl 2iFHERL L THX 5.
control iz{x PHA, PWM iz v, Z2Hh 6D
REABE % 37°C i TH 4 BEIEE#% L, incubate #&
T# 6 B[R DNA &RRICER VA $H 5 tracer
L L T *I-deoxyuridine (UdR: RCCH#) #7 0.5uci
Nz 6 REEIHEET 5. B TR, AHLLE
&7k 2ml hnx 3,000 rpm 5 5> HEIE O T
THELLEHEERTS. Zo®EZ3EL VIRL
RNTHWEILI 10% b Y 27 v — L EEE2 ml &0
# [Flfkic 3,000 rpm 5 S3fEIC T 2 EEL L, TEH
ey ARy v FL—varvh vy —IZTH
ET 3. R PHA ¥/ PWM Z2inxizw
Control &, fix 71 Ok % Stimulation index
(SI) & LTRT.

Thbb,

PHA %721 PWM Z2inx 7-ifuik»
[= VY b—Rvr 759 Frpvb
Control fIEDOAI T v b—Ry s 535
AV NP Ry S
Lind.
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HIE X duplicate %7z triplicate iZ T{T/2 W%
DEHEEZHVSD. 2hbDFEICL Y, PHA,
PWM oEEFAE, Mmigs, Incubation Bffic
DWTKRE L7z,

3. # B

1. Incubation B§fi5

ik S0 pwl #fER L 1~9 BRIEEL, SI 23K
»7-. PHA iz Fig.lanZ <, 1HHIIZE
AEERYET, 2AE»OREICSINEL 2 Y
AHBREEEETL, TOBRKEIKETT5.
PWM 4, RIOERTH Y, 4 HEHO SI BSEEE
#7r L7z (Fig. 1b),
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Fig. 1a, b Effect of incubation time of blood on re-

sponse to PHA (a) and PWM (b).

14 % 6 5 (1977)

2. {ERAmAER

PHA, PWM i E#E » /] L ik 10, 50,
100, 200, 300 g/ iz>WT SI #EH L7z, ##H
¥ix4HTH5. Fig.2a,bpzL <, 10p 0
BIZBWTHRIELTW3 23, PHA, PWM L §
ke 50 ul o SI HEETH - 7.

3. PHA,PWM ) {EFE

PHA, PWM (Z - v\ T Standard dose » 1/8,
1/4, 1/2, 1,2,3,5, 10 fEEICOVWTHRIE L 2.
PHA oW it Fig. 3a lcm+ 2 L <, 1/4~3
ERIZBWT SINEMETH Y SHEU LTSI
HlEhrz.

PWM (2o T i Standard dose @ 1~2 %2

Stimulation
index
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Fig. 2a, b Effect of volume of blood on response to
PHA (a) and PWM (b).
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BNT SI 2w <, 5L T PHA LRIk I
SI 3T L 72 (Fig. 3b).
SIE 2152 %5813 ¢ OEHEIE & 7= + &4 25

10 pl 2 RRUER) T2 BERGRF L L e
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PLED&MizBiF 2 EFAN 14 5l SI iz PHA
13 20.1~90.0, FEHME AR 1T 46.71:26.4,

BHELWOTLEORERE» SRR 4 H, {F PWM 2.0~15.6, 45 54+3.6 Tho7-. EFA
F ki3 S0ul, PHA, PWM i3 Standard dose HEAEKICK T R % Table 1 \z73. SLig
. . Stimulation
Stimulat s
" index index
20 20
10 1.0
PHAUL . Jtture PWMp
™ 20 3 50 100 ot 0 20 % 50 100 ~Culture
Fig. 3a,b Effect of concentration of PHA (a) and PWM (b) on stimulation index.
Table 1 Stimulation index in healthy persons and patients with cancer.
Counts/minute Stimulation index
Case Stimulated
Unstimulated PHA PWM
PHA PWM
1. normal 2949.5 337.0 45.7 64.5+ 9.6 744 1.2
2. normal 4557.0 650.0 218.0 209+ 1.4 3.0+ 0.2
3. normal 3004.5 592.5 121.0 2484 2.3 4.9+ 0.5
4. normal 3097.0 318.5 37.0 83.7+13.8 8.6+ 1.5
S. normal 10537.5 647.0 121.0 87.1+ 8.0 5.3+ 0.5
6. normal 5498.5 849.5 166.8 33.0+ 2.6 514+ 04
7. normal 10381.0 1423.3 278.3 37.3+ 23 51+ 0.3
8. normal 9813.5 1069.0 462.8 21.2+ 1.0 2.3+ 0.1
9. normal 5824.0 1008.0 64.7 90.0+11.3 15.6+ 2.0
10. normal 4038.0 549.3 98.3 41.1+ 4.2 5.6+ 0.6
11. normal 11883.0 928.0 178.0 66.8+ 5.0 524 04
12. normal 8873.5 864.3 441.0 20.1+ 1.0 2.0+ 0.1
13. normal 15473.3 1035.5 375.3 41.2+ 2.2 2.84 0.2
14. normal 11815.3 1069.0 532.4 222+ 2.8 2.0+ 0.1
15. ca. of urinary bladder 4225.0 1001.5 302.5 140+ 0.8 3.3+ 0.2
16. renal tumor* 3730.0 813.0 196.0 19.0+ 1.4 4.1+ 0.3
17. ca. of penis**, *** 4939.5 866.5 720.5 6.9+ 0.3 1.2+ 0.1
18. renal tumor* 3933.0 2271.5 710.5 5.5+ 0.2 3.24 0.1
19. malig. lymphoma*, ***, *** 971.5 668.5 421.0 2.3+ 0.1 1.6+ 0.1
20. esophageal ca.**, *** 384.0 461.5 669.0 0.6+ 0.04 0.7+ 0.04
* operation

** cancer chemotherapy
*** radiation therapy
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Table 2 Variation within the assays
No. Stimulated with PHA Unstimulated
1 10118 cpm 511 cpm
2 11637 503
3 12418 589
4 12699 542
5 13742 526
6 10166 565
7 13076 494
8 10936 529
Mean+S.D.  11815.2541302.99 532.38£32.09
Stimulation index 22.242.8
CV. % 12.6%

vy MO THEDTEDEE & L ICEEERFZE
R L. F—HEROERMEIC>WT PHA,
Control 8 A& S HIE #1772 » 7= 28 & OEBHREK
1% 12.6% T - 7= (Table 2).

4. & x

ki T hiF Y v sRESMCRIER, £#A
mER, MR ERETEhTRY, ZALDY 3
LT+ 2 BB BT /2 5 2%, FRMERIC
SWTiE Park 52 3 ICRBESREVNELTE
y, Newlin 5% 2 XHITHRMERDOFEICEI VL
AHELMEET I L ERELTWS. Tib
b, FRIMMERAS PHA #WE+ 22 Licky, Vv
23k E PHA OFISIEELTE0R2FAET5 2
iz, - PHA 2G5 T3 toxic subs-
tance #RMERAZE T HDOTII A WVNE LTW
3.

Yachnin® {3 M5k & fi/MEDTEFEIZ, PHA, P
WM ic X 2B LA BT B o L 28E L T W
5. Lihi-T, VU BRoBikick 384, 2
NODEANKEI VEDZOTHOMRICIEE:
EF3LLTW3. ¥k, SEAMKISELE
BT 5 Lah T3,

MmFEZ>WTIEZOHIZE £Hh T\ % anti-
HLA cytotoxic antibody 3 PHA iz X v B[ &z
Shiz DNA G ERET SRR H S 2 & A3
WESHTWB>Y, 2 h DUNCERE © miEH

14 % 6 5 (1977)

121X PHA |2 X % blastgenesis #{XF & & 2K+
BEEATWRLERESATVED.

EfmEICB VTR, YU EKRESBEL TITR S
FECH L TR DREEZT 55, &
O REBEEICHE LT a0 BRI AT 2 AT D
» 3 Y 8k Subpopulation D HRDIEF A7
Wz b, EEMEC X AHMBEEERDEVEN D
B dH5. ki, FHMKEE? 1 RBELY
50 pl THLORMEFVETRL, < VIRL
ToORER LA LEEX GRS, HEEKRL Y
TREMOEFHVNITY v FRESBEL T—E
o¥icHT 3SE L ERET S HEKLTY »
RNERBORHD L NBENDTE HITSIMET
LTHEBRshBZ Licnd. [FRMRE Fig. 2
DL 10 pliIzBNTHRIEL T B 550 pf
L SI OERELEY B2 LRI,

¥ 7z, incubation B[z Fig. 1 o Z & < #7418

HF b SIASE{EZ R Lic. PHA,PWM Offf]
£13 Fig. 3 » = L < Standard dose 10 ¢/ o 1/4
A5 3% % THERRE VRISV T ST <,
PWM i3 Standard dose 1~2 %< SI 238 72 >
7z. Zh b Mitogen OFFRIZ 2V Tk fHAZE 2
Hy, | BEOBETEIATRAVE WS BRE
43 5. Lauder 5% (3, PHA 7 fRIHOIEEE 2D
WTIF->THE Y F0 3 Al v T control ki
BEDEFTH TS, Whitehead 5% 13 LA
FIZBWT PHA3 FEDOBEIZ >V T TR - TH
v PHA o Suboptitimal dose OF5HEVPHEEF O T
BHEICRISERELTWS., Thbb, P&
DRWEBDLIhBZEREIV/NSCHTRY v HiB &
WERES O R bh 7z v T1-2 NoMo FHI B W T
Suboptimal dose (23 3 EMET L TWwWd 2
BN 6 M ALNICHERE LI LW ).

YURNRIZBETB X UB Y kD200
Subpopulation 3% % = & RmbnTHE Y, PHA
1% T-cell % PWM (3 T 83X Beell % activate
THLHESHATVS.

L7223 - T PHA o@#E ki X 2 $#FLRIS X
T Y Y SRROBEZRMLTNDLENTED,
PWM iz TH LU B UV EROBEEZTR L T W
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3 LBEbh 323, PWM o SI iz PHA o SI iz
LTIKMETHY, PWM o 21MLTY Fig. 3
e SlgEm v, PWME THREU B
Y >8Rk % activate L TW3 0z, SI 2MEE 2%
FTORETOT, BHELRIGLTWED Tk ix
Wi b—20FK L Bb i 5. Janossy 500
=7 2L X BERICINIE PWM 2 T Hifgo 11
~17%, B HiIfg® 17~22% % activate LT\ %
T ERVZEEZHELTWS. SEBE LS
MEIC & % U v EROGELRIE R ER MK E
WHETRB, F/z tracer & LT r-emitter ThH
% PLUdR %A LT v 5 » T, *H thymidine
EIFEICHLTH A LOOEREETHY,
PHA, PWM (2 X % U v ER&FECRIE ICH R 72
FHEEBbhi.

5. #&

PHA, PWM (2 & % Y v ERGFFLRIE 2210
DEEfTh -7z, WHEREETN4AMHE, mKREE,
50 pl, PHA, PWM DfFREIZI DI D 1vial &
A SmlicEfELZD 10 pl 25 O R
WMTGhote. EHA 1440 STz, PHA 46.7+
26.4, PWM 5.443.6 T o7z
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A

bz, HREE W EW BIFSUEEEE, WIRK
BB RSV L. £, ABIRO—ERIZE
EET P& GEREINRER) OXBICL-7cbD
ThHZLEMREL, BEBIUVEROF 4 ICHEELER
LET,
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Summary

Whole blood method for evaluating lymphocyte responses to PHA and PWM

Mamoru NAKAMURA*, Masafumi SHIRAI**, Kenzo YONEZAWA***,
Yoshikazu SAWAI*, Yasushi KAWADA#*

* Dept of Radiology, ** Dept. of Urology, and Hospital Pharmacy***, School of Medicine, Tohoku University

Lymphocyte responses to phytohemagglutinin
(PHA) and pokeweed mitogen (PWM) were
evaluated using whole blood without cell separa-
tion. The proliferative responses of peripheral
lymphocyte to a mitogen such as PHA are generally
considered to be a property of thymus dependent
lymphocytes. Pokeweed mitogen is considered to
stimulate thymus and bone marrow cells. It is
possible to know functional state of T and B cells
with these mitogens. Whole blood method did not

need isolation of lymphocytes from a large volume
of blood.

The volume of blood for one culture tube was
only 50 pl. This method is suitable to evaluate
immunological function because of its simplicity.
In healthy persons, stimulation index to PHA
ranged from 20.1 to 90.0 (mean+S. D., 46.7 +26.4)
and stimulation index to PWM ranged from 2.0
to 15.6 (mean+S. D., 5.44-3.6).

Presented by Medical*Online



	0871
	0872
	0873
	0874
	0875
	0876



