Regulatory Roles of PHA-stimulated T-cell Subsets
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SRASTLESEME B6% H45 693-705 (1987) 693

Phytohemagglutinin FJ#T#ilev 72 v b2 & 3
i B R A I ) 53 b B Fill T i A P
— EREARFIREEIC BT HHRE —

BIRKRFEFEIDRBEHE (B FD HHRD
I 3] 159 #o
(AEFN624F 6 H22H %Z1)

S RMEFRIFERE (congenital hypoplastic anemia, CHA)IZ 17 5 FRIBEMEE OFE 200 5 b
T Ah, FTERRBIRNEKREMIT (erythroid burst-forming units, BFU-E) Fffiic® ) 538
T phytohemagglutinin (PHA) H# T #ifg+y 7 & v b ORF2HE N, =512 CHA & stage TORMBIMN
THIKEY 72y b e U7, JE(TEMA, T #iE, T4 #Rs X O T8 e % 1.0% PHABFET T 20
BfEEL, SOEOKRMBM BFU-E~OERERETL 2. F o &S558 LB RO IR IMBR R BRI BE
(burst-promoting factor, BPF) OFEEIZDOWT bHRE L7z, IEEFRMM PHA ## T #ksik BFU-E 3§
MERERL, ZOEME THESEFO T4 #larERTH o, THIRRE LU T4 MifasE LEp
213 BPF 05888 & h, PHA fil# T4 #fEs BPF EE 2L C BFU-EIMER 2 RT &FEX ol &
@ BPF i, 2 0=—HOMWMDA% 53 1ED 3 0=—4) OMEKOEING L €7 0V ER{E
EERBE L Tz, active stage 4 #, transfusion-dependent stage 2§ CHA TREOWRE 217>
7238, PHA HI# T4* Ml BPF EARECEESR oMz, active stage 4BliE AT o4 FEIIC X o TS5
SERE oo, APIT 2 FT PHA RIS T #ilgd 2\ ix T4 #ilElx BFU-E 238m& w7, 7244
EFITHE BT BPFEESRWHEh, BPF EEEREEL Twi:, T4obb, CHA T} active
stage T T4+ #if3D BPF BEAEENH D, IAHNKRMBPEMEEO—RELEL 6N, Lo L, MEFEN
SE& M L RN BFU-E BMEETH -7 2 &, EF T4 HIEOFMC T OB S Wz 2o =—8H
BETH-C L, »OTRLEME L BEREAONNESE (BPF IGHEET) BWEFEL T 2D
G 2-F AR

Key words erythroid burst-forming units, burst-promoting factor, congenital
hypoplastic anemia, PHA-stimulated T4* cell

SERMEFRZFERE (congenital hypoplastic anemia,
CHA) i3 3.4h R EARIE O FRIMBRR D & DRI 2 1
ETBEBTH B2, in vitro 2 0 = —HEDEET,
RIMBRE D £ 7 = X LD L DEBIC BT 2
B RE ORED AR 0> THE T3, CHA
TORMBEMBEEZDORFECEL TH S DMENR
505972 UL, ZORKICEL TRATEO S8
HBEENTw 3, HOEBRRIERGREMM O %

I3 2 M=) > SBROTFEEDS, Hoffman 5%
% Steinberg 6N L > THES LT3, ZOW
PEETHHEL RN 39, 3-BHRMREoY
AT RIF Y AOEESET L T35, Bifilgs
SHIFRFRAD I EEENL > TV B0, L OHE
YR S5, CHA RERRO L TEEMY (heterogeneity)
DEWRBHETHELEIONS,

—#, IEH ORMBKEM T, % OEEMIg s

BFU-E, erythroid burst-forming units; BPF, burst-promoting factor ; CHA, congenital
hypoplastic anemia; Epo, erythropoietin: NA T-, nonadherent T-depleted; PHA, phyto-
hemagglutinin; PHA-TCM, PHA-stimulated T-cell conditioned medium; PHA-T4CM,
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SMET 5 LT, TV ATRIF B L URMRREE
RFasgfEdlg A+ (burst-promoting factor, BPF) #$
WBETHY, FBMMAEHEO R TIx T Mg mes
BRo-20 BPF BEEMRROERLEEL SN TWS,

S, V7 FURIECRSN T Y 7y Mok 3
SR Il SR 1M B R ¥ M BT (erythroid burst-forming
units, BFU-E) FAHIHEE2EE S0 L, RIIBRRER
BEE# L T 5 CHA 6 flic D\ TRBEORET 1T
v, ILLWHAIR 280 T#HET 3.

¥ 7>, CHA FIgMIY v/ S8R0 P& BEER Bk RE
WROEEDEEC DV T LR ZIMA .

N & UFE

I.x =&

Diamond & DEHFENER 72 7 6 o CHA %5
Hr Ll B1EZHEBORBLS L CEETR, &
FEEERLI: b OTH S, SFIRMIM Tk B mBRE
L8 L UI/MERD 2 b WEECBM 5D, &

R TIEHE L WHRFREMRERL T, EF4 5
XU 6 i3 hEREBEARTIC, FEAI2 BLU 53 2 @OBE
ARMBREEZCHRE L, I s 4EMIZWFhb 2
704 RRIGHIT, 1782627 ADOWEBETRSLE
iz b gk A7 o4 FEIREES N, H6r
B»s 12 7y ACrhibani:, £2REOKETE, &
B AT o4 FERPEMELERE L2 BT,
ER 1l BLU3RAT oL RAGHIT, Al1EO®E
FRIMBREE 2R L T Wi,

II. T RSB

CHA 6fl& EESTEE L U TEERARMBIZ /3
Y VBRI, V vEREE A B AR T 2 I HRE,
Ficoll-Hypaque (Lymphoprep, Nyegaard & Co,
Oslo, Norway) % F > 7 FLE R LI TR 27
B U7z, BABGMREIE 10%3E@ML ~ o BRIRMIE (fetal
bovine serum, FBS. M.A Bioproducts, Walkersville,
MD) %&ir RPMI 1640 54 (GIBCO, NY) 21X
105/ml DWEICIEL, I AF v 7 MERVLTHE

Table1. Laboratory data at diagnosis and clinical courses.

Patient 1{RU) 2.(K.I) 3(T.G) 4MN) 5(TM) 6.(0N)
Age at diagnosis 11 mo 3mo 3 mo 6 mo 8 mo 8 mo
Peripheral blood
Red blood cells
(X 10*/md) 162 83 102 158 159 202
Hemoglobin
(g/dl) 4.7 2.8 3.6 4.4 3.9 4.2

White blood cells
( /md) 7300 3600

3600 5700 8300 7400

Platelets
(% 10*/mf) 30.4 22.4 25.6 44.1 43.8 15.0
Reticulocytes
(%) 0 0.5 0.5 0 0 0.1
Bone marrow
Erythroblasts (%) 1.8 4.0 2.0 0.2 1.4 5.8
G /E ratio 48.0 11.3 23.3 167.0 55.0 13.0
pred pred pred pred pred pred
Therapy andr andr
Prognosis Trans remission Trans remission remission remission
Age at time of study 12yr 4mo, 3yr 16yr 6mo, 3yr Tmo,2yr 8mo, 3yr

G/E ratio, Granulocyte/Erythroid ratio; pred, prednisone; andr, androgen ; Trans,

Transfusion-dependent.

PHA-stimulated T4* -cell conditioned medium; PHA-T8CM, PHA-stimulated T8" -cell

conditioned medium.
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Mo EREREL 72 GETEMIR. T AR 1 X
107/ml OFEREMREE /47 3 =5 —+¥ (10u/ml,
Behringwerke) MBEFRMI LD E ¥y MEEfT
wWHAE LR, THRS L UCHEMSEHRTHE
(nonadherent T-depleted, NA T-) S}E@H D HED
HEE AL+ FLY, a7 T7F—NTFL—bex
AT T —VHREBTOBRETL 20, Wb 4 BLT
Thotz.

m. TS 7w b BT & S8

kR THIREY 72y b OEMTIZ, EEME2
fluorescein isothiocyanate (FITC) it/ 7 o—
+niidk OKT3, OKT4, OKT8 (Ortho Diagnostic
System Inc.,, Raritan, NJ) W T##iL, 7o—¥4
}F A MV — (Ortho SpectrumIll) ZFHWTEEL
7“:23).

T4+ 8 & U T8 Mg 28, MM T HEAE S X
105/ml iz OKT8 & 3 W\ iZ OKT4 € / 7 u - -
R (1:100) 202 ERBOSHBEHRFE Low-
Tox-H rabbit complement, Cedarlane, Ontario,
Canada) % 25%BEWINZ, & & 37°C45 531 ~
7= O D b 2 RPMI1640 53T 2 B L
722029 QKT8 A T Mg E % T4+ kg, OKT4 &4
BTHEE TS Mg LTUATOMRICERL .
Fa—44 b A bD—I X BT, BiEE 8%
585%DOKTAB M 2H L& F 1382%» 5
86%? OKT8 Bitibig s A L T\ iz,

IV. PHA (- & % T #88, T4* fAfa+s & v T8 #Aka

Ui

5x10° 8 0 T #AME, T4+ #ifE, T8+ #AT % 10%
FBS # & t» RPMI1640 32 # = ¥¥ ¥ L, PHA-P
(Difco, Detroit, MI) % BR&EBE 1.0% 1272 24N
ARE T A 8EEEIRE 37°C, 5% CO,) T 20 K
BT, BT, 220 RPMI 1640 55z T 2
Elged L RIMBRREHEECOI 7 = 7 ¥ —fifaL
LTRT, —EO R CIIIET B & Eit
L7 7% —HgE L7 0.16% MY ST —i
LBMETIE B3R LA EMETH > 7z, ERELD
BEbE (PHA RS T #ifasgE L&, PHA-TCM;
PHA Rl ¥ T4* MifEs#E L5 PHA-T4CM ; PHA #|
W T8 WihusE# L ¥, PHA-TSCM) ¥ [A#k @I
L—20C TIRTFL, HAORIC BARREL R,

V. E& EEOmEM

8 BB % 56°C 30 43, 100°C 10 38 & UF 30 2384
MEL 10% DR T BFU-E BB ZIEML, 2LE
%M BPF im0 L2 HET L 7.

VI, SRIOBR R SFRARHE L

B R MR BR R AT AT 0 3 3 1 Iscove 5290

FEIC¥ELTIT> 7, 2.5X10°EADFEET NA T-
g% BFU-E source £ LT, 2.0IU/mlDxY XX
x ¥ (Epo, Connaught Step [l sheep erythro-
poietin) BET T0.8% A F vt v u—2R (Fisher
Scientific Co., NJ), 30% FBS, 10%8i4 4 >»{bv &~
BIR7 A7 3> (Sigma), 10*M 2-A VB F by
/=) (Sigma) #EARAF VL OT—AFEIZT
Fofe, IRERY ABSEIEIREE T 14 BREREBREIEM
$1i2 T 100 B Lok o HFRAOMBERAB L
SELUEDH T I o=—p o2 kLR % BFU-E
HEOIo=—r LTEEL.

7 =75~ LEEREERI 1.25X10° EOH
A TMZ BFU-E ~OFEIC > TRET L7z, &ig%E
L (BOEBOLELED) I BPFEEOEES
WETT 54, BACBE 10%c 72 382 1.5 1U/ml Epo
LRz 7z, BARE T stimulation index 2T
BEORICETWTEEL /. stimulation index (S.
L=B&8ERCOLBFUEH/EEMEd 3 ik
NA T- #ifz8%%: <0 BFU-E $+PHA RIBIEfTEH
fad 5w id T g8 To BFU-EH

%7z, BRERIMERFRAIE M AR (colony-forming
units of erythroid, CFU-E) D33, FRRIM & Rk
OHFETHERLALBEMEE (2X10° % CFU-E
source & L T Tepperman 52D M EE % v
TTo7. 27279 —#ilg% 1 X10° HOHETH
Z3TC5%CO, TTHELITHEE~NESOE Y
(RyF L) REETV, XVFIVBED 8 FELE
O A% CFUERRD 20— LTHEEL
7z.

VI, #EEFAIRE

EEEZOKREICIT Student D tREEAWVT, p<
0.05 ZHEHERICER L L,

B %

1. E%E b¥k#EN0 BFU-E 0B

1. EEC T MO XM BFU-E it RiZ3 HE

FED T M RBE (0, 0.1%, 1.0%) D PHA
LPYRIMUKEEE U1, 1.25X10° {8, 2.5X105 fHB L O°
5.0x10° o T #fa% BFU-E BBRIZMZ, T0O&
EERRET L7 (M1). T Mg PHA RO A I
b 5 F BFU-EBKZEINa €, & & wimT kg
B L BFU-ESBINfERA %2R L. 1.0% PHA
EINZ 3 L7854 1.25X 105 B T ST,
fa> PHA BB DRSS LERE (p<0.02) BFU-
EMEma ¢z, PHA BER 2.0% & L2 HE,
MBI 0BUTE 2> H, MTORE TR
PHABE 1.0%, =7 =7 ¥ —la% 1.25x10° x L
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T BFU-E $&F CHimL 7.

2. PHA RIS T iy 7€ v bic L 2K

BEBRAS A TPHARBK T EiaYy 7€y b (T
Wpg, T4+ fESS & U0 T8+ #K) o BFU-E BEICR
ZTEE T OVLWTRE L (K2), BFU-E source &
LT ORI NA T- fifg & PHA FI® T il 2 BE
R LU LBATR SN o= —% (44%12)1F, NA
T-Hls M ekl ansao=—4% (20£8) &
PHA ## T Mifadm el ehs ao=— (2%
1) OBFzEL, B¥IZ (p<0.02) #IIL Twi,
ZOE 2o Z—FERMMERE T4 R ORE
EETHLEBICEDsN (45+12, p<0.02) 23,
T8 M TITED sz o7e (24+1).

% 7z, BFU-E source & L TR B % A
T, PHA RIBFEfT &M, T4+ MES & U T8* Mfa
LEAEEL-ESVAROER S, ECEKO
BETTCRBREAZ 2 o -—HIIWMT 2 E@E
Botedht, FE(TEMEE%E BFU-E source & L7z3B& L
BEZRIAD shabot, EAHE@EREE, 70—
F Vi OKTIL & #iARALEE 21T > 7% PHA RIBL
KR WCHRMNT 5 £, PHARIBIERAERRIC X2

BFU-E ifER x4k L 7z,
s
+ 3001
(=]
(@)
s
13
= 2001
w
1
D
w
@ 100;
0
1 2 3 4 5

Tcell concentration (x10%) added
Fig.1. Effects of allogeneic T cells on blood BFU-
E growth.
Allogeneic T cells (5%10°/ml) were preincubated
with (0.1% w—® or 1.0% 0—0) or without (@
— @) PHA-P for 20 hours, and graded numbers of
T cells (1.25, 2.5, and 5.0 X 10°) were added to the
BFU-E assay system, using nonadherent T-
depleted (NA T-) cells (25x10°) as BFU-E
sources. Data represent the mean number of
BFU-E of two individual experiments and are
expressed as % of control. The mean number of
BFU-E in controls (NA T- cells alone) was 20+
6/2.5X10° cells.
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3. #EELEOBFU-E KRIZTE

PHA ##& T iy 7 v +ix & 3 BFU-E 8k
Fs, T4 Il BFU-E~NOEZEERA»H 2 0
T4 fifgs 653 Es N2 EF 2N T 5 HENER»
EhieWwe T3k, &EELE (PHA-TCM, PHA.
T4CM, PHA-T8CM) # R EBE 10% T BFU-E 8%
RwEmimL 7z (& 2). PHA-TCM 8 X U'PHA-
T4CM ZEREIZ (p<0.01) BFU-E B 2#ME €1
%, PHA-TSCM i3 Z D2 BPFiEH o %
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Fig.2. Effects of PHA-stimulated allogeneic un-
fractionated T cells and fractionated T-cell
subsets on blood BFU-E growth.
Allogeneic T-cell subsets were separated by
negative selection using OKT4 or OKT8 mono-
clonal antibody and complement. Separated T-
cell subsets were preincubated with 1.0% PHA-P,
as described in Materials and Methods. 1.25X
105 cells of each fraction were used as effector
cells. Blood nonadherent T-depleted (NA T~
® : 25%10% cells or mononuclear cells (MNCs
o ; 2.5X10% were used as BFU-E sources. Data
indicate the mean number£S.D. in five separate
experiments. *p<0.01. **p<0.02 compared with
the calculated sum of BFU-E from NA T~ cells
or MNCs alone plus PHA-stimulated NA or T
cells alone.
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Table 2. Effects of cultured conditioned media from PHA-stimulated
unfractionated T cells, fractionated T4" and T 8" cells.
Nonadherent T-
depleted (NA T7) CM added
cells with PHA-P
CM source  (0.1%) PHA-TCM PHA-T4CM PHA-T8CM
( BFU-E / 25 x 10° )
1 26+ 2 424.3%* - -
2 36+ 6 - 68+ JkHH 40+ 3
3. 41415 - 135432%* -
4 3£ 1 81 £ B¥¥* 904 2%** 26+ 2

Unfractionated T cells, fractionated T4* or T8" cells were incubated with
1.0% PHA-P for 20 hours. Each conditioned media (CM) was harvested and
added to the BFU-E assay system, using nonadherent T-depleted (NA T7)
cells (2.5%10% as the BFU-E source. Data represent the mean number of
BFU-E £S.D. of triplicate cultures. PHA-TCM, PHA-stimulated T-cell

conditioned medium; PHA-T4CM, PHA-stimulated T4%-cell conditioned
medium ; PHA-T 8 CM, PHA-stimulated T 8*-cell conditioned medium.
**5<0.01, ¥**p<0.001 compared with BFU-E from NA T~ cells with 0.1%6

PHA-P.
300+
5
£
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Conditioned medium

Fig.3. Dose-response curves of conditioned media
from PHA-stimulated T cells and T4* cells.
PHA-stimulated T-cell (@ —@) and T4* -cell (O
—0) conditioned media were added to the BFU-
E assay system at the concentration of 2.5, 5.0,
and 10.0% (v/v). Data represent the mean
number of BFU-E+S.D. of three separate experi-
ments and are expressed as % of control. The
number of controls (without conditioned medium)
was 26+5/2.5% 105 cells.

50 L&D BPF R 100°C 10 52 Lo #nE T
KiELR (K4),

II. CHA 6 Al Toikit

1. CHARMIL T MY 72 v b DT

% 3ITRTHEIC, active stage T 6 IR 35 (fE
Bld, 5, BIU6)icBWT OKT4 BHEHIFE O LR
DIET, OKT8 B HMaDLEDEIMERDIz, Z0D
T4/TS ORI MTENER 2~3ERTHER
L Tk hode, EER 2 I3ERCIX T4/T8
HRFHEGEATH - 7208, BEEMEEBIZIZ OKTS 5
RO THEL 2, AT A FRBHTH 3
FEFI 1 B U3 TiE, T4/ T8 LR IEHEETH - 2.

2. E¥t ME¥CFU-E it Rig ¥ CHA R#gim Y
VRERY T2y b O

CHA 5 (EH 6 2k <) THRMMMEKERE, 3
Bl GEBIL, 2, 3)TT#fEs XU T8 #ifE 1 x10°
EELv s 5 ERBMTEYRC M ERERME 2 x10°
fHLBEEREL CFUEADORE LRI L (K5).
ER 3 1B WT, RBMEZRESHK 30% D CFU-E
OHEER LB EEERED Ok o, HOE
TR, WTRHIERE EEE CFU-E O#HIHEIIX R
¥, Hoffman 530 ¥4 L7z CFU-E BEMY > /K
OIEEETIA Loz,

3. active stage ¥ & U transfusion-dependent
stage D B RRM I PHA B THEY 72y b D
BFU-E R RiZ T %

active stage (FEf4, 5, 6), transfusion-depend-
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ent stage (JEFI1, 3) @ CHA FRimIEFZEHias
TUT4 g, PHARIBEZ S ERE FREM
BFU-EMIMER T & ad o/ (F4)., EEXRBND
FEMTEME D 2 v id T4 M2 HML 22388,

#&XZ stimulation index (S.1.)=2.77+0.61 (SD),

2.30+0.80 (SD) Tw¥h b 1.50 Bl E (50%LA L
i Thold, CHA TRROTFROER S 1.50 AT
Thoiz., £724ER (3, 6) TPHA KB T8
BTOWRE 217> T 338, BFU-EBRIZ X5 D
grRigsiedr otz fEH 3 Tk PHA Hl T Hika %

3001

2001

BF U- E(%of Control)

1001

0 56C  100C
30min 10 30min

Heat treatment

Fig. 4. Heat stability test for BPF in T-cell and
T4* -cell conditioned media.
PHA-stimulated T-cell (#—®) and T4* -cell
conditioned media (O—O) were prepared as
described in Materials and Methods, and then
subjected to incubation at 56°C for 30 minutes,
100°C for 10 minutes, and 100°C for 30 minutes.
After incubation, the media were assayed for
BPF by testing their ability to stimulate BFU-E
growth. Data represent the mean number of
BFU-E of two individual experiments and are
expressed as % of control. The number of BFU-
E in controls (without conditioned medium) was
20+4/2.5%10° cells.

7z %—#KE L T NAT-# & (BFU-E
source) L BAEEHEL T34, S1L=1.15 TEEDOK
e R RS otz

4. BEEYCHA 4 BIOPHARI B TH Y 7
oy Mk BHRE

RE5WCRESERE -7 4H0 PHA RIB T ks,
T4+ EE E b NA T #ifg (BFU-E source)
EOESEFEROFBRETRT. BRRKM PHA T
Mk 2 @MU LD BFU-Eo o =—FKiER
iz oz, EF 21X, THBEEMTSL=1.60 »{&
fETH > 7258, T4 MITHERINCIEE XTI & FfRE
BFU-E ##8in& €7 (S.1.=1.72). EF 413 T#ila

Y
(o}
Q

Marrow CFU-E (% of Control)
o
Q

MNCs Tcells Te'cells
Fig.5. Effects of lymphocytes from patients in the
active stage and the transfusion-dependent stage
on normal marrow CFU-E.
Blood mononuclear cells (MNCs), T cells, and
fractionated T8* cells (1.0 X10%) were cocultured
with normal marrow mononuclear cells (2.0 X10%)
as CFU-E sources in the plasma clot system.
Data represent the mean number of CFU-E and
are expressed as % of control (marrow MNCs
alone). Control values (EEg) indicate the mean
number of CFU-ExS.D. of five separate experi-
ments, in which normal blood MNCs, T cells, and
T8* cells were cocultured with allogeneic
marrow MNCs. The mean number of CFU-E in
controls (marrow MNCs alone) was 202+ 73/2.0 %
10° cells. @ patient 1, O patient 2, A patient 3,
m patient 4, O patient 5.
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B X (T4 MM F w BEU-E#ME R 72 (SL= & —#k (T4 M) Bbs 0.6 X105 L Dotz T &
9.72,2.53). LrL, iERI 5 0 T #lila, EFI6 DT B BEREEZz s, SXICEOTHES 2 VI
FU T4 HIRER, ROREBERIIH I b pnbST T4 il % 1.0% PHAFET CHEEL T/ L LFE
5%0 BFU-E AMER &R & B o7z, S, R (PHA-TCM, PHA-T4CM) i, fERIS 8L U6
5L U6 Tid THIfET O T4 MkaO LEHEE FEWK (p<0.01) BFU-EFE28mMs e (R7).
(16.4%, 19.6%) TH-o7:Zk, ER6 CET7 =2 Ei, ERS (AF o4 RRIEHF) © PHA-TCM i

Table 3. T-cell subsets in peripheral blood of patients with CHA.

In active stage '+ In remission (off corticosteroid)
T3* cells T4* cells T8" cells T4/T8 .T3" cells T4* cells T8 cells T4/T8

Patient (%) (%6) (%) (%) (%) (%)

1.* 55.0 34.0 12.3 2.76

2. 58.2 33.0 26.0 1.27 71.0 27.4 42.8 0.64

3. 80.6 45.1 33.7 1.34

4. 54.8 24.5 36.8 0.69 69.6 24.4 38.5 0.63

5. 52.4 23.8 28.0 0.85 67.4 16.4 65.4 0.25

6. 84.5 26.7 37.0 0.72 75.1 19.6 76.9 0.12
Controls
(3mo-3yr; 68.1 42.8 20.9 2.11

n=4) =+ 5.1 + 8.6 £ 3.5 +0.70

(adults; 67.1 40.2 25.8 1.60

n=8 =+ 5.4 = 4.1 £ 3.5 +0.39

T-cell subsets were enumerated by the direct immunofluorescence method, as described in
Materials and Methods. #* At the time of study, patient 1 and 3 were 12 and 16 years old,
respectively. Data of controls indicate the mean £ S.D.

Table 4. Effects of PHA-stimulated nonadherent cells, fractionated T4* and T8* cells from
patients in the active stage and the transfusion-dependent stage on blood BFU-E

proliferation.
Normal blood Nonadherent MNCs plus MNCs plus  MNCs plus
mononuclear cells (NA) cells alone NA cells from T4* cells T8* cells
(MNCs) alone from the patients the patients from from
(BFU-E source) the patients the patients
Patient (BFU-E/2.5%10° (BFU-E/1.25 X 10°) ( BFU-E /3.75%x 10° )
1. 12+2 1+0 16-£3 (1.23) 12+4 (0.92) -
3F 182 0 1541 (0.83) 141 (0.78) 18=%4 (1.00)
4, 24+2 11 26+5 (1.04) 20£6 (0.80) -
5. 20+4 0 24+3 (1.20) 16=£4 (0.80) -
8. 11+1 1£0 ) 102 (0.83) 164 (1.33) 96 (0.75)
Controls 22:+1 6+2 122 63424 34+13
(n=5) (2.77+0.61) " (2.30£0.80)  (1.22+0.38)

T4* or T8* cells were fractionated from nonadherent (NA) cells by complement-mediated cytolysis
using OKT8 or OKT 4 monoclonal antibody, respectively. NA cells, fractionated T4" and T8 cells
(1.25%10%) after pretreatment with 1.0% PHA-P were added to the BFU-E assay system as
described in Materials and Methods. Data represent the mean number of BFU-E * S.D. of
triplicate cultures.

The numbers in parenthesis are stimulation indices. # Patient 1 and 3 were transfusion-dependent.
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TERETH -7,

Table 5. Effects of PHA-stimulated T cells and fractionated T4* cells from four patients in
remission on normal blood BFU-E growth.
Normal bload T cells alone NA T~ cells NA T cells
nonadherent plus plus
T-depleted the patients T cells from T4* cells
(NA T7) cells the patients from
alone the patients
(BFU-E source)
Patient (BFU-E/2.5%10%) (BFU-E/1.25%10% ( BFU-E /3.75%10° )
2. 2542 0 40 11*%(1.60) 434 13%%%(1,72)
4. 4143 2+1 117£10% (2.72) 1094 3* (2.53)
5. 16+4 0 21+ 2% (1.31) —
6. 366 1£1 34+ 6% (0.92) 30 3% (0.81)
Controls 20+8 2+1 444 12%* 45£12%*
(n="5) (2.10%2.20) (2.01£0.40)

T4* cells were fractionated from T cells by complement-mediated cytolysis. Unfractionated T
cells and fractionated T4* cells were pretreated with 1.026 PHA-P for 20 hours. 1.25X10° cells of
each fraction were added to the BFU-E assay system, using NA T~ cells as the BFU-E source.
Data represent the mean number of BFU-E + S.D. of triplicate cultures. The numbers in
parenthesis are stimulation indices. ¥ Decreased percentages of OKT4" cells (16.2%, 19.6%) were
found in patient 5 and 6, respectively. ¥¥0.6X10° T4* cells were added to the BFU-E assay
system. *p<0.001, **p<0.02, ***p<0.05 compared with the calculated sum of BFU-E from NA

T~ cells alone and PHA-stimulated T cells alone.

Table 6. Effects of PHA-stimulated T cells and fractionated T4* cells from healthy volunteers
on growth of blood BFU-E from three patients in remission and one transfusion-dep-
endent patient.

Nonadherent T cells alone NA T~ cells NA T cells
T-depleted(NA T7) from the patients from the patients
cells alone normal blood plus
from the patients T cells from T4* cells from
(BFU-E source) normal blood normal blood
Patient (BFU-E/2.5x10% (BFU-E/1.25%10% ( BFU-E /3.75 X 10° )

2. 3+2 3x1 124 2**%(2.00) -

3% 4x1 32 21+1* (3.00) -

4. 8+ 2 2+1 174 3*%(1.70) 16+3**(1.60)

5. 4+0 - - —

6. 6L2 3+0 19+7*+%2.11) 19£5%*(2.11)

The method of T4" cell separation and culture; see footnote in Table 5. ¥ Patient 3 was
transfusion-dependent. Data represent the mean number of BFU-E + S.D. of triplicate cultures.
The numbers in parenthesis are stimulation indices. *p<0.01, **p<0.05 compared with the
calculated sum of BFU-E from NA T~ cells alone plus PHA-stimulated T cells alone.
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Table 7. Effects of cultured conditioned media from PHA-stimula-
ted T cells and T4* cells from four patients in remission
and one transfusion-dependent patient.

Nonadherent T-
depleted (NA T-)
cells with PHA-P

CM source (0.1%)

CM added

PHA-TCM PHA-T4CM

BFU-E/25X%10° )

Patient 2. 20£7
3# 46+6
4, 100
5. 30£2
6. 1442

36£0* -
36+10 -
15 1** 21 1%k
80£10%* -
26£3%* 40 0%+

The method of T4* cell separation and culture; see footnote in

Table 2.

# Patient 3 was transfusion-dependent.
*p<0.02, **p<0.01, ***p<0.001 compared with BFU-E from NA T~

cells with 0.1%¢ PHA-P.
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Regulatory Roles of PHA-stimulated T-cell Subsets on Erythroid Burst-Forming
Units (BFU-E) Growth in Healthy Individuals and in Patients with Congenital
Hypoplastic Anemia (CHA) : Functional Impairment of T4* Lymphocytes in the Active
Stage of CHA. Seiki Horita, Department of Pediatrics, School of Medicine, Kanazawa
University, Kanazawa 920—1J. Juzen Med. Soc., 96, 693705 (1987)

Key words : erythroid burst-forming units, burst-promoting factor, congenital hypoplastic
anemia, PHA-stimulated T4+ cell

Abstract

To clarify the mechanisms of impaired erythropoiesis of congenital hypoplastic anemia (CHA),
PHA-stimulated T-cell subsets from both healthy volunteers and six patients at various stages of
disease were evaluated for their ability to support in vitro growth of erythroid burst-forming units
(BFU-E). Plastic nonadherent (NA) cells, T cells, T4+ cell-enriched populations and T8* cell-
enriched populations were stimulated with phytohemagglutinin (1.0% PHA-P) for 20 hours and
their growth-promoting activity was estimated by the iu vitro BFU-E assay system, in which T
cell-depleted NA cells were usually used as BFU-E sources. To assess the production of burst-
promoting factor (s), cultured conditioned media (CM) of PHA-stimulated T-cell subsets in place
of cells were added to the BFU-E assay system to a final concentration of 10% (v/v). PHA-
stimulated NA cells, T cells, and T4+ cells from healthy controls significantly augmented BFU-E
colony growth, and CM from T and T4+ cells, but not T8* cells, also enhanced BFU-E growth.
Burst-promoting factor (s) from these T-cell subsets also increased not only the number of BFU-
E, but also hemoglobinization of each colony and the number of cells in it. In contrast, PHA-
stimulated T4* cells from three patients with CHA in the active stage and two patients at the
transfusion-dependent stage did not appreciably stimulate BFU-E growth. After remission with
corticosteroid, T or T4* cells from two of four patients exerted significant enhancing effects. CM
of PHA-stimulated T or T4* cells from all patients in remission, not from transfusion-dependent
patients, also significantly enhanced BFU-E growth. These data indicate that T4* cells in the
active stage of CHA are defective in their ability to support BFU-E growth, but the functional
aberration might be reversible, at least in some patients, with clinical improvement. The reduced
amount of BFU-E growth in patients in remission even with the help of normal T4* cells, however,
may suggest the persistence of some intrinsic defect in BFU-E in this disorder.



