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Severe Damage of CD4-2H4* T Subpopulation Cells (Naive T Cells and
Suppressor/Inducer) by Radiation Therapy, their Recovery
Being Promoted by a Plant Alkaloid
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Radiation therapy eventually causes severe damage of lymphocytes. We examined numbers of
CD4* (helper/inducer) and CD8* (cytotoxic/suppressor) T cells, as well as CD4-2H4* and CD8-2H4"
subpopulation cells in the peripheral blood of patients during the radiation therapy, when lymphocytes
decreased to the lowest level (500—1000/mm3).

The highest molecular isoforms of the CD45 antigen family, recognized by monoclonal antibody
(2H4), are designated CD45RA. Mature but antigen non-primed, naive T cells expressing CD45RA
were assumed to be most radiosensitive among T cells, from the view point of radiation biology.
Analysis of their damage was, therefore, the focus of this study. The mean values for all cell
populations were significantly reduced as compared to those of normal individuals, the CD4-2H4" cells
having been affected most severely.

Recovery was first detected in CD8-2H4* cells after one month, Intraveneous injections of a plant
alkaloid, Cepharanthin, was effective in promoting recovery of CD4-2H4" subpopulation.
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Table 1 Damage and recovery of T cells in patients with lymphopenia caused by
radiation therapy

T subset cells Normal controls Patients
on day 0 on day 30 on day 30

o. of cells without CE with CE
— /mm? (N=17) (N=27) (N=9) (N=18)
CD4* cells 1,152+ 37°* 402-£198* 411+198 568+ 228
CDa* cells 706+222* 280-£144* 301+ 262 4134196
CD4-2H4* cells 484 +135* 113k 769 92+ 2¢4® 227+ 1999
CD8-2H4* cells 395+190* 146£111*2 239+ 41¥ 248+ 168
CD4-2H4/CD4(%) 42+ 13@ 28:F 1299 32+ 16 40+ 149
CD8-2H4/CD8( %) 56+ 14 52+ 16 58+ 4 60+ 14

+a-¢ | statistically significant, p<0.001.
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Fig. 1 Profound damage of CD4* and CD8* T cells remained at. least one month
after radiation therapy
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L, BRO—BIE+ThH2LE L, ZORBE,
) v AREBREEDBEECREVWTEDT A Y
7+ — AOFRBFEAEE ShTv % CDSHE
D, 220kDa £205kDa 07 4 v 7 # — A& FH
L7 CD4-2H4*f 2 (CD45RA) DA A ZE L&
B LMo, COMBEBCIE, FEcE
LT T #IF (naive Tcells) 238 Eh s 3
DEEZLRTEDM, ZoBI L VEBLR
BEARERERTHTREELRD S, LrL, ZhhH
W4 71 H = A4 FD—FTH 5 Cepharanthin
(CE) ofSicrvElIhs R ELRL
DT, HFeHET s,
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MOFELVEIDEDOF X hBThi,

| R ERFMRRREPURE DRTR | SREF & b, F
LY v -2 E5RAH500~1, 000/ mmPiz A Ui s &
ZThib1» BFROBEATHRELL, ERLI=
7 v F Adfkik, FITC(fluorescein isocyanate) £
7 L 72 #1CD4 (anti-Leu3a), #,CD8 (anti-Leu2a +
Leu2b), #1CD3 (OKT3), #iCDI11b (OKMI)
D FH{k & PE (phycoerythrin) £ CD45RA #i
{& (2H4-RD1) TH 5.

FREM L b 58 Lo mEREL L T M2 &
e/ 7 rafifkcRELLE BEMARES
% % Flow III, Ortho
Diagnostic systems Inc.) B\ 3526 B0 8% &
(Olympus #) ZHz X b fZ#7 L7z, 2 color fi##T
{3, CD45RA & CD4 \~iXCD30 M & H 2 T
7ot A L-#IE, CD20& CD11b o B iR

cytometry (Spectrum
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Fig. 2 Disproportion of CD4-2H4* cells after radiation therapy was normalized

by intraveneous administration of Cepharanthin
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THEMBAYBETAZ LItk VB4 Lz, Mo
R FL, ImmiM7- b OFETRL I,

##| ; Cepharanthin (CE), v v 35 7 oEHEY
A=HFU VI vohbHELITADE A
Ko, BE~ORE5L, FEHE (pH2.5~3.5) %
HBAEKT3 ~5CFRL, 50mg/AREH
B LT,

FEEBRTE ; Student-t test 1T L 57z,

I, # e

1, RS 5 CD4H#iflg & CDS*fifa D5
FLOE  BETIAEMROEELELRED b
hie (CD4* & CDSHlBE - Fhic 2T p<
0.001) (Table 1, Fig. 1), B&HHm=27)» CD4*
& CD8* M@ HE (n=17) oML+ %Mk
oL h35% E40%TH -7,

Wi oRR XD 17 AlEomMao oE 2 #
F LA, CD4* & CD8 a3 i b5 3 it n
Wiehotz, CE2EEIhEE (n=18) TiX
FOEEREDR BN, ZoFTLEMARO
B ctEnitich -7z (Table 1),

2, BERBE I L % CD4-2H4+ & CD8-2H4HE
SEAROBE L EE | Thofllaiicd BE
et EL B &tz (Table 1, Fig. 2). BEE
@ CD4-2H4* & CD8-2H4*fifgix, BEFHOLrh
ZhofRECH L T23% L3T%ThH T, Fio
CD4* iR TiX2H4A M D 5D B R LE T L i
(p<0.001),

WESEMARICOWTS 15 AEoBRERE~
7=, CEFFE#5 i3 CD8-2H4 i © A B8 43
wodbihi:, CE#5i X h2H4 Mikao CD4*#
FAATHDHHEEIERL, ERHB LML
(p<0.001)., LA L CDS8-2H4+HfR1 5 B &
EIE{EHEIEA L2 -7 (Table 1),

Iv. # =

BURREER ) v "Ry BECEETHZ &
N, TOWRTIREIhL, Vv ASBREEBRTS
THf: Bl 5 b, e T Mg 2EL%
R ERIGOFLHER 2 BRI -THich 5
b, ZOHFEIEGRERECSKEEYE 2
5.,

T #ifa1x CD4* & CDS* iR Em AL o A iz

(78)

MEFREAETHROMEE L romiE

Lo THIBEERIC Rt Z ~ v =/ v 2 —9 —
MPEEY T vy —/+ 5 — MK Z LT
5, TLT, FEEFREINIZCDISTFOT A Y
7 & — ADEENE, CD4T & CDS I % 55 10 i
B R s B EMRICGE TS &8 A5
hT\wa, CD4SH T3, SRS < 54T
%45 FH180~220kDa bl A B4 FHEESEE R
BTHD, 52074V 74 —ambEDToT
WAY, Bt hboIEYR# T EK 0
7 B AHEDMER ST EL > T35, =
DR THV-2H4E, CD4S4F D220kDa
&205kDa> 7 1 7 7 # — 2 (CD45RA) %, UCHL-1
Hii&IZ180kDa © 7 1 v 7 + — & (CD45R0O) %38
BT A,

THifaD S{LE L, BlR TfThh 5, Mgk
DT70% X UCHL-1*MifiTH 523, ThiZBECH
FICRIGT A e Big A coEr 5%, —H2H4*
A, TeHEcsALEE0 1 %Y En 5
WELGD, BCBAERYED, B TMEE L
TREBICALLTEL D EEZBRBY, K
T i B 1= 1£180kDa, 190kDa, 205kDa F 17220
kDaD74 Y7+ —2RNBRLTE, ZhbD
CDA57 A v 7+ — a3, flla DR 512 FRF|D T
MlcREBR IR0 TREL, MLEEHK
o TA—MERLETERT S L0 LBES AT
5, ZhiEE 4 oENE/AE T2H4(CD45RA) —~
UCHL-1(CD45RO) ~7 «f ¥V 7 # — A CZEHLHER
BHhbhd &=, CD4SRA & CD45RO 45 CD4* &
CD8*fifaic c h T R REA L TVw 3 EiC
InFTHEhTWE, FLTCDIHER & fE <D
Hifakkee & oBIE DS, KB L E ATV 5B,
fil % t¥ CD4-2H4* MR, CD8 M@+ >
Vo —BEYFETDL (7 vey— v
7 = —4—jififg), CD4-UCHL-1*#ifai3, B ik
T3 B~ —Hif & L THERET B, CDS-2
He* il E 7 v o —= 7 = 7 2 —fIfA R O°
F 7 —FikMf i FZE L, CDS-UCHL-1*#ifgi:
X7 —=27 =227 2 —{IPFETHETHH.

BEREDFRNCE, KoLl
Ml X b L BHEHREZE I E LS EREBRTL
B, PUEFRECE T Ma (naive Ik virgin T) %,

HARERSIE Ho2E 25
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FURIC X b 73 U - BEREAAAE X 0 & B R SE
DREWERTFEEALE, 2L TSEXAYET
HiER %57, CD4-2H4* & CD8-2H4*#ifaR ©
i, FiENL VEEIRCTVWEIRERE,
CD4-2H4*#ifa» 3 L < WA L REBT1x, #
FEARRSME T MlaoB oz, +7vod—eg
YFa - —flifaOELRE L RS, bhbh
X, BBROHRSREBROBHEFICA b BHERBS X
hz&, CDAHERE A L, PWM FHaf Ig g4
ZIRRCHH T 2 EENET Tt 2 Rl
L7c®, CD4-2H4* MBI E T MBS T L w H—-
AVvFa—4—fELAEALT7 v 1A RTREXh
TWhEZAINY, ZoMElERDETIZ
CD4-2H4 #fa D 4L DEEE I X % ATREME: A58 <
T E R,
FORBBECES )V v ABREE0EE, 1)
CD4fffi X EE BB AR I E F LT w5 &
ENEL, B LY EELT5, 2) BHFEH
B EEIILIA < TR ISR (EERBAD 1
BT, Bit CD4 & CD8* RIS i gk
Sh5,3 BHTFEEIFICAL 5L, CDITH
fanEEH CD8 e Fh L b $ s ER & 72
HETHHY, SEOWEKTIE, BEEFEMEIER
WAL Te W ERI 2 85T Lie, UL, Btk
Fe& (Table 1, Day 0) ¥ ToOEMGEN—FT
Biedotofed, EROEREIIERHE D -
e

5 EE 0B X - T, CD4Y#ifalE 0 B &
EIE, CDS* MOz h X h LB 2 E AR E
#ufc (Table 1), L& L, CE #5i1Xx b CD4-
2H4 M0 B A B (Rl Shic, B4 3 LET
I, REAMEBREEF OV v BT 5 EER
HEER% BT L, CE (R T Max #m g,
BEHEEEEEAEHEI T LB oML
7o, EBR BB Z L3, TOEHRBHMERLY v
REEVTCAREELTY, BEEARAEDS
RV Z ETHB, TREMEEHBEEEDE
BELLTCCEXEMRE LEAITLHR I
fo (F—# —48%), In vitro EE&TI13, CED T
MR A EEERRED bW, Ll
MR (B8 - MR WO £ bR

ER4F 2 258

(79)
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AT EEMRICIER SRS &, BB Oy +a g
v (IL-1, GM-CSF, IL-67z&) BEEA X #7210,
LEcdiaoT, TALY A bdA vo&m{EElEm
LT, CEOEBHRVLERTE2I0 LT
LT\ 5RISEME), TheyTiET<<, 4@
DfEFIT CE#E5 () hofF IL-1EE0E
B e, BERELIBRE Ehied - 7o (k
BHE (B W, vt vr—-rfFv-lag B
S1BBIEF o FEH, -2 —ERE), T OMRR L
LTk, ILIAEAShTWTHBEERF LD
BHIR o ERELLRB D Lasl,
In vitro TO CEHIBIZ X B4 4 + H 4 v OELE
DBDTARNCENbELDE, BT (EE
) TEAIRLBED IL-1Z, ZoFETIE
i inhs o feTREME D T A%,
V. 2 & &

BRI L 5 T MlaoBEy, SMEEss
ROEE LI cBEE CGREIM Y v 3R $500
~1,000/mm?®) TEFTL, UTFToFRYEL,

D CD#RUOCDEfiflat beEBEREEX
n, ThTZhEFEEDIS% L40%1c -1,

2) HUERRE TR EL X h FhoESE
#lifd, CD4-2H4*J U8 CDS-2H4 2 % & b o8
EIR, TNFNEEED23% & 37% i Ui,
FRBENLVEBETH- 7 CD4-2HA M e ©
3, CD4MROFTHEOAERELFBECETL
y ol

3 BERLEL» A0SR0 EE S, 8
REE L CD& Mo CD8-2H4 a7 LIk ¥ %
T EDIRE NI, YT A Hh e 4 ¥ Cepharanthin
1%, CD4-2H4*#ifg @B % F Bzl L7,

WERLDICHIch, BEORIUBEROFEHEENICRK
WLET, ERAEKKERETSRNREHE, $HER
KEoRR@icos LaEerELET,

X
D HBEEHT, W % MAERGE L R R
B4R, 35%, pl33—147, 1987, ShiliEs
2) MEEEEST  AHEEEIC L AR v ARl
BiE gL e LT, EOBRK, 33: 1220--1237,
1987
3) Pilarski LM, Gillitzer R, Zola H, et al:

Definition of the thymic generative lineage by
selective expression of high molecular weight
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