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INFLUENCE OF BOVINE CALF THYMIC HUMORAL FACTOR
ON NON-SPECIFIC CELLULAR IMMUNE RESPONSE
OF BLADDER CARCINOMA PATIENTS

Akinori Horu
From the Department of Urology, Osaka City University School of Medicine
(Director: Prof. M. Maekawa)

The thymus humoral factor (THF) was extracted from the bovine calf thymus, and its
effect on the non-specific cellular immune response of 34 bladder carcinoma patients was
studied using the modified micro-whole blood culture method. As a result, in the early
stage of bladder carcinoma, the immuno-deficient state of the lymphocytes was restored
under the influence of THF. in vitro, but in the terminal stage of bladder carcinoma, the
effect of THF was not observed. This difference was clear between the low stage group and
high stage group. This fact indicates that the accumulation of precursor T cells occurs in

the peripheral blood of the patients of low stage bladder carcinoma, and THF is thought to

)

be effective on T cell maturation.

In the late stage of bladder carcinoma, disturbance of

the production of immature T cells in the bone marrow is suspected.
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Butyl n-hydroxybutyl nitrosamine (BBN) ##n
BB 5 L, 7 o PICEINE R RAE S, SRR
G AHKEY v 3BKD concanavalin A (Con A)
FH T B IEHROET®, 260 Con A RN
CEBZDERERHE LTS, ARt 50k
WBREERBOERCD £3%, BMEAEORBM
Yy AT R L iET THF oE%, v 5o
Con A TXTBICERERIFERE LTERL, Ml
BE LRI it 5 THF EEHY v ke D
BT >V TR Iz fe.

HENRE L UHE

1. XRFEBH

EFIR KR ILAEES A BAEWR 235 2 %2
LB 3401 T, 72260, &T12060, FHE
kh266. 8 TH 5. T b AEFIDMMAEIIRT iz 20
BT LR TH D, BoRBEEOHEIX Jewett-
Marshall OB O -1, BIbERIcE K5
b D% stage O, Ml T E CRIELC D% sta-
ge B, BEHIRE D1/22 ¥ TREORA TVt D
% stage Ai, BEREAEE 1/2 22 2 CRIGTS bk
stage B, Bt OIIEBCE CER S b 0%
stage C, UV v Hilc®, ZEEBXETHL0%
stage D & M L7, ¥ fodEo0 B E% Broaders
DHFIPEHEY, T ~IVD 4 BRI K Uic, 38R
@ stage Jjil, grade JID4FHiik Table | o< T,
FEOEME L BEE OSBRI T BHED 5 b
s,

IR EHH R R B 1002 o BEEE LTRIV
2, D 5%tk Table 2 iR D TEHES
64. 8K TH o o, Te R RHRBHCIXE IR B b AT de
BRI EE 2 bR ARED, EERPIE, RIVOT7 1
WEF—HREEETHLDIRETh o, T8
HRE O 7Y v 2%, EGHERES, RS 5
WIS BIE R &R iR ik RUE T R F 2 IR A
DDA LT T e 7.

2. fFHMIREERTF O e & O Rk

4 7 Qo4 L ) BRRSCIIR 2L, Gold-
stein HY ORI AE L, Fig. | WRTHECY vk
WRFRRE Uie. BIBEENOIR v -8, B, IRR
AR LOMEREXYBRELLBATIL, FO%ER
T3 BEAROABMRIE K%L T homogenize L,
homogenate % 3,000x G, 20 435Ik _Fig 2 5K
Lic. Lk 80°C, 15 oM Lo oL, » —
EEAGTAL, WY 4°C TRRL. Bl
7o —20°C, 9% 7 € I v 5 fEE BN IN,

Table 1. Stage and grade of bladder carcinoma
patients.
o o~a B B c D  Total
I 1 - - - - 1
I 6 - - - - 6
m 2 8 6 3 5 24

v - - 1 -
Total 9 8 7 3 7 34

N
w

Table 2. Age, sex and disease of control

subjects.
No, Age Sex Disease
1 56 M Lt.rena} stone
2. 62 F Rt.renal stone
3. 59 M B.N.C.
4, 66 M B,P.H.
5, 69 F Cystitls
8, 63 M 8.P.H.
7. 71 F Cystitis
8. 65 M Lt.ureteral stenosis
9, 67 F Cystitis
10. 70 M B.P.H.

B.N.C: Bladder Neck Contracture
B.P.H.: Benign Prostatic Hypertrophy

Mean age 64.8 y.o.

Thymus or splenic tissue sliced
homogenized and centrifuged

ppt. sup.
l Heat, 80C, 15min.

ppt. sup.
l acetone

ppt. sup.
1 (NHs)z SO.. 25% sat,

I
ppt.  sup.
1 (NH4) 2504, 50% sat.

ppt. Sup,

G-25 Sephadex column, in H.0
)

Lyophilization (Fraction five)

Fig. 1. Purification method for thymus and

splenic humoral factor.

1 g 4°C T L. X%, 4,000xG, 154
MR L, BT BRI Uik, BBt (0.1 M,
PH7.2) miBEME LT, W7 v = A TBLM
BHRE L. BERESR b bBc;7 v e
=9 AN TR MABRKE L L, HiiHLicitBy
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BB Ufe. & Ok BRGSO ISR LTt 788
KCIEHAL Ltz Sephadex G-25 column % v T
it L, Goldstein 5% Fraction 5 {43 5%
A LRI U, 0%, LBAIEK TR
L, RAWRERERIES bovine serum albumin
B L Lowry 2 % v THEL, 0.45p ©
membrane filter (Sartorius) #% LCHE®%, —
20°C TUHERAE Lic. BURHLEERR & L ichbfg LT
Ao ¥7o4 7 ABOFE X b KRR, A
74 X b B RO Ml RIEAZ N2 T, JREA
g (SHF) %L, THF & o HERICHEL
7.

3. WESMmEEED

THF OB RET S0, MRS %REL,
LU Y v ARG IRIC T B R F B BT
fEROBELEMEREP, Fig. 2 T3 dTmlET
DEExXMZ IR TR L. Hb, ERBIRL D
~-2) v (1,000 ¢) kMM 10 ml &ML, 2,000

~ [Uptake of 3H-thymidine by THF or SHF and Con A

19874F

Heparinized blood, 10m#
l centrifugation, 2000r. p.m. 15

@-‘Plasma discard
taking the buffy coat and
upper one third of sediment

addition of 10%FCS RPMI 1640 to the
same volume, and centrifugation.2000r.p.m. 15

g—nup. discard

addition of 10% FCS RPMI 1640 to the
same volume

0.2n¢ In each culture tube.and add 0.8mf
10% FCS RPMI 1640

THF or SHF 10xg added
24hrs. in 5% CO2 incubator, 37C
medium change

}/Con A 8ug added in each tube

24hrs. in 5% COs incubator, 37C
| uci of *H-thymidine

24hrs. in 5% CO3 incubator, 37C
3
Harvesting

Fig. 2. Modified micro-whole blood culture
method.

% increase

Uptake of 3H-thymidine by Saline and Con A

XIOO--IOO)

THF  Thymus humoral factor
SHF : Splenic humoral factor

Fig. 3. Formula calculating percent increase.

rpm; 154 fEhEL L, iM%y ke, bufly coat 7¢
LN HRIMERIE D £ 1/3 # BELL T, 10% Fetal
Calf Serum (FCS) #¥n LAk RPMI 1640
(Gibco Grand Island N.Y.) % 3vbaiRHEm & [
B ETIE, X5k 2,000 rpm, 1555 L,
Lifa B3t 10% FCS jn RPMI 1640 ¥k fa) i
nx, X <EMUTmEREEKE Lic. Con A FRK
W& B Y v BROEEREE G B 7o, H-thymi-
dine (CH-TdR) D& h = il LCTFiikR%y
fiteys,  HiBo mEkEEHR O E#E R L 0.2ml TH3
o L HHED DT, % tube 12 0.2 ml FTHELL, =
hiz10% FCS jn RPMI 1640 ##& 0.8m % Thix,
1.0ml & Ut [ific THF %5\ 3 SHF %3
SRR THED D T B TH B 10 ug/ml FThiz,
59% CO 95% air incubator N % 37°C 1= {55,

4GSR L7c. 24l RS AR He, WSRO IR L
10% FCS jn RPMI 1640 ¥5& %7 L < Ffikhnz T
WA 1T e » Tz, L ORI Con A % 8 pg/ml ¥ T
WINL, R4 T3 HIrodSIsiiisEss Uiz, Ieiess
42T 245 RN 3H-TdR (Specific activity 5 Ci/
mmol) % 1 pCi/ml ik, BWBEKTH, # tube 2

MR RN TRmMEBR 2 B M I TeE S, MR HK
1.2 p) CHERE
Lic, EBEMNAEKCHEETCAE LMY
L, filter e, 5% KAS=1EILEEE CRvT Y
WHEE ¥ filter TG X @, counting vial
wBL, F—2z41 13 (PPO-POPOP-Toluene
solution) 10ml ¥ Chnx T liquid scintillation
counter (Nuclear Chicago Mark I1) 1= T s
PexE L. —%, A—F&BT THF orbhc
AEBRRYRIEK 10 pl/ml %0 % 7o O & R %
L, *H-TdR D& h % (cpm) % JUE LT B
#REe L, THF o%R% Fig. 3 R % in-
crease & UCEH L.

S A

1. PSRt

1) BoRS MsREERC IS Con A OFHI
ke (Fig. 4)

W e MmBERARIE 3T, THF jigsd 10 pg/
ml & LTI+ 5 Con A %, 4,8, 16, 32,
64 pg/ml LA{LERD &, 4BIFHIERBE D SH-TdR

% millipore filter (pore size :
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( THF:10x g/m8 )

3.0 4

2,0 4

Uptake of (*H) TdR (cpmX10°)

4 8. 16 4 32 6
Concentration of Con A

1 E/n

Fig. 4. Optimum concentration of concanavalin
A in modified micro-whole blood cul-
ture method.

(ConA Bug/mﬂ)
THF 10ug/m

404
3.0 4

2.0 4

Uptake of (*H) TdR (cpmX10°)

0.1 02 0.3 0.4 0.5 mé /tube

Fig. 5. Optimum blood volume to presence in
modified micro-whole blood culture me-
thod.

DEDH T HZF KRB, Fig. 4 o, 8pg/ml T
2,060+117 cpm LR AfERRL, TOWER BT
DNA SRENRLE V& Bbhi. Lisi- T
DEREZ BTIE, Con A % 8pg/ml Win LR
HE1T L.

2) BRFERMERITERE (Fig. 5)

ARERTIE, M S ORI BRELS & AT B B

(Con A 8.g/mg)

% increase

” —

5 0 @ % 1%
(THF u g/mg)

Fig. 6. Optimum concentration of thymus
humoral factor in modified micro-
whole blood culture method.

2001 [] THF added
V] spontaneous

incorporation of
3H-thymidine

S
E=3

Uptake of {®H) TdR (cpm).

0~B, B, Cc.D control subjects.
n={7 n=7 n=10 n=10

Bladder carcinoma
patients

Fig. 7. Mitogenic effect of thymus humoral
factor on lymphocytes obtained from
various stages of patient with blad-
der carcinoma.

ET B DY ELMBEELELEITLTVS. X
THRERC S B MIRIEER DB, Wb BHBEN
5o, FOLDEEYR 8pg/ml, THF BEL 10 ug
/ml wBEL, MEBRTEERY 0.1ml 25 05ml @
Bl xetPs, Fig. 5 om 02ml ©RTR
Kk LD, FRABBESBLTH-1DT, LR
DEBICINTE, MEREEREY 0.2ml REREL
AT L.

3) THF Z@Rmge (Fig. 6)

ALEERCH = THF 1%, Goldstein H® D5
Fraction 5 LHHYTB EEXL DDA, mMITHEC
TInT 5 B HE S £ ORARE TRE L. R
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Fig. 6 R3 m<, Con A 8 pg/ml [MIRTEHAE R
02ml & LT, THF % 5pg/ml 5 HEKA 100 g/
ml ZZ{L & % & % increase {x THF 2% 10 pg/
ml TRAfEY 7R Lz fosd, THF ofmgEx 10
pg/ml & UTEB#RIIT LI,

4) THF #6504 SHF @ mitogenic A

Uptake of (M) TdR (cpm)
g

N.S.

bladder carcinoma control
patients subjects.
n=10 n=6

Fig. 8. Mitogenic effect ot splenic humoral
factor on lymphocytes obtained
from bladder carcinoma patients
and control subjects.

fon]
*

By | ihk

fcope.s] ve v

el
+ p<0.05
* p<0.01
v p<0, 001

Ll
o

~
o
.

Uptake of (3H) TdR (cpmX10™)
= “w
o

2.0
'.
.. M
N
:
0~B, B, c.D control stage
subjects

bladder carcinoma
patients

Fig. 9. Comparison of Con A response of lym-
phocytes obtained from various stages
of patients with bladder carcinoma.

Cont
njes
0. NS 4]
1.0 T P<0.05
++ P<0.01

—- 4+ P<0.00)
o 6.0
e
x
£ s
x
s
~ 4.0
I
< 3
S 3.0
@
x
2
a
S w0 {-

1.04

FolF .V controt grade

bladder carcinoma
patients

Fig. 10. Camparison of Con A response of
lymphocytes obtained from various
grades of patients with bladder
carcinoma.

BEBLIE o stage flic THF ¥ X0 SHF 0JEER
Y v AR EA% *H-TdR © & b Z & (cpm)
g L LCR$. THF &ouTik Fig. 7 oy,
stage 0-B; PETI3 80 + 24 cpm, B; BETiY 98+48
cpm, C, D B¥CiY 80+24 cpm, XEREFTIX 82+36
cpm k7ch, THF % XU Con A MEVRMOIERR
T LAE SRS bhioh -7, SHF OJEfs R
Y v BRPNg eI Fig. 8 wR3 <, WBIETI
14069 cpm, BEMEIEBER TIX 74x18cpm & Xh
Zho SHF %5 X 8 Con A MERMESEREFEE
1375<, THF 3 X0 SHF & X AIEERMY v 2
RIMIERIL R EE X bht.

2. MBI RBMm Y v Bk Con A JEXHE
s XiFT Con A DM

1) B RERE L BB O Con A [BERED K

THF {ine X % KM Y v <3k 0 &% °H-
TdR D& b A& L LTORT &, MBRTL
2,849+1,049¢cpm L X HO XX H D LD OHEfEY
AL b ORILL, BB R T 1,466£958
cpm EHEEMAR L. ¥ ERBEENCRS
L, Fig. 9 o<, stage 0-B, BT 1,979+788
cpm, B BT 991 & 199cpm, C, D BTk 955+
860cpm k7 b, XML HMNGHRELNE oMK
BEEOENRBH L. ¥/ 0-B. Muc kL, B
P X U'C, DRFIARRET LT LA, B #&
C, D OB EFTEIED b hleh ot —75,
grade BlicA % & Fig. 10 oM<, grade I, II @
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low grade FETIL 1,505 +425 cpm grade III, IV
o high grade BTi% 1,479+1,001 cpm & %IRRT
0 2,849+1,049 cpm 2L, low grade. high gra-
de ML DIEFFTRMET LT ich, low grade FEE
high grade Bt& ORIICHEH LD -2, EROK
Fix, BREOMBICH ., RIFMY »-<3kD Con A
IEERMETTA Z EERLT VA, Eh, Con A
Nz 7c\ spontaneous 7t SH-TdR © & b Z Ak
Fig. 7 o AR ER L K& L L3R
bhigh -t

2) BMERREREM ) v <30 Con A [EXRREK
¥ XiE+ THF o#

(1) Stage BIDBUHER

Fig. 11 o<, WBRETIL 2,800+1,130 cpm T
HBHH, stage 0-By BETIL 3,085+1,408 cpm, B, %
Tix 1,017+328 cpm, C, D iz 930 +£905 cpm
Thh, XNBE, 0-B. Fhckl, BB C, DT
BEBCEELYR L. ¥, WREEL 0-B: FolH,
B: & C, D #oMciith ThAERZTRD bR
erote. Thu?% increase THET% &, Fig. 12
AT, WBRIETIZ0£15.6%, 0-Bi BETix
55.6+28.0%, B: FfCI33.0+£25.1%, C, D BT
~0. 1+25. 2% DfE%/R L, 0-B BRXioMt LA
EoERER UL S, WEBR, B: §, C, D oM
KIZZThZhEEEZIRD LR Ty, Bib, 0-By
Bz, THF e X b, RKiFm Yy v -3k Con

0~B{N.S]
By [t 44
7.0 . ’Lcn N.S|aee] 02
+ p<0,08
LNy " p<e 0t
2 5.0 4 p< 0,000
X
£ .
L 5.0 *
g
Yoo .
S
5 30 . vl
® $
s 2.0 .
5 ;
1.0
.
[}
o \
0~B, [- C.D. control stage
subjects

bladder carcinoma
patients

Effect of THF on Con A response of
lymphocytes obtained from various
stages of patients with bladder carci-
noma.

Fig. 11.

A BERIFEC LR LI EEL DRI

(2) Grade FIDRH

Fig. 13 ofn <, low grade ¥ Cix 2,402 + 674
cpm, high grade ¥ Ti% 1,928+1,683cpm L7z b,
low grade FFOHME WAL R LI 25, WHEEOM
CHEEBEZRIBDOREh o7, LAhLIh%, % in-

i[f]

8, |[+*4|N.S|

¥ p, 0,01
2¢4 - 0,001

tage
control
subjects

- 0~B, B, c.D.

bladder carcinoma
patients

Fig. 12. Effect of THF on Con A response of

lymphocytes obtained from various
stages of patients with bladder carci-
noma.
it
t M[NS
o un|ns|ns
o, 14 f
X
g 0
a
o
= s
@x
o
'—
—~ b0
I
f
- 30 -
° o
¢ ?
X 2.0 :
e
o
S e

L "" . control grade
bladder carcinoma sub jects

patients

Effect of THF on Con A response of
lymphocytes obtained from various
grades of patients with bladder carci-
noma,

Fig. 13,
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x
140 —
ICont}
1 |l
120 I:" [exlns
e *  P<0.05
1004 A P<0.01
wxx P <0.001
$0 4
0
70
@
T
- 1
g .
= L1
¥ 0
20 -2
1]
01
-10 4 .
-20 4 &
-3
-4
-5 - .
i.n ", v control grade
—_— b Ject:
bladder carcinoma subjects
patients
Fig. 14. Effect of THF on Con A response of
lymphocytes obtained from various
grades of patients with bladder carci-
noma.
.01
~ 5.0
=
X .
[
S 4.0
$ .
- .
~ 3.0
x
z . .
s 2.0 :
®
X
2
5 1o : *
i
L]
bladder control
carcinoma subjects
patients

Fig. 15. Effect of SHF on Con A response of
lymphocytes obtained from patients
with bladder carcinoma.

crease TH % &, Fig. 14 o<, WBBETIX0
15.6%TCH%5 D%t L, low grade P TIT 61.7 +
27.3%, high grade B T219.7+35.6%TdH v, low
grade PHMBOPHCIL LAE O LAY B b, Xt

Table 3. Infiuence of SHF treatment of Con
A response of lymphocytes from
bladder carcinoma patients and con-
trol subjects.

N  SHF(+) SHF(—) % increass
c.0.m. c.0.m. by SHF.

bladder carcinoma patients

1 1214 1020 19
2 915 762 20
3 1900 1900 [+]
4 1283 1318 2
S 264 352 -25
5] 77 860 -17
7 838 1034 -19
8 2401 2831 -15

m2s0, 11921638
control subjects

12584726  -4.9%16.1

1 4596 4700 2
2 1256 1179 7
3 2560 3350 -23
4 3446 367t (-]
S 1579 1680 -]
6 3200 2857 12

ME50 277321135 2849&1048  -3.0%11.4

R L high grade FE& ORI FEXEI DL L
ot

(3) KMy v~ D Con A [EEER K I ET
SHF of%

MR SRS L ORBROKRMEMY v KRR
THF LRE#OEEMET SHF &z, HELL. &
B3 Fig. 15 om<, *BRTE 2,773+1,135cpm
EERCE R E R TIL 1,1924638 cpm T, FREROX
BIERBL O EEE X ot Th%Y in-
crease THh % & Table 3 ofn<, MNBREETIE —3%
11.1% T, BEMEEERTIE —4.9116. 1% &, Rk
DATEERE D - T

% £

Ak kB, Vv s ERE RO E LA B
GEEX BRTHD, ¥ v RS AMLT28HD
subpopulation A ERT\VB. ZTO— DL BFK
P HE R BI5-3 5 Bone-marrow il (B-
cell) TH b, {ho— > iRERMAR (T-cell) T
BB, hTh T-cell i3, BEERLRBURIE, WK R,
BHIfIE, HORERE & OEERHEYFTHE
HElEmehTish, Fio T-cell LI 4 D subset
PEELELTRThOMR I BREOREDC L1338
HEH SN D O0B BRI TH S . —77, Wl sla:
e By, T-cell FiBRMIMA%E T-cell ~
AL, I HREEHERRNMS S ERTH
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BT LRBEOHRC L VEOLrEh20h5. £
DOYEFBEfEE LT, BIR% A L7 millipore diffu-
sion chamber % EBH~BAT S Lic & b Kk
B OREENEGET A &2, KR LRI
glucoprotein DE*H T2 FWRRHRWE, BV,
BB E R ok L EARBERERCE, KiRAc
KI5 Y vABRGUAGOL LRI T &, HBH% ERE
MBI BT Y v RGUGEHE LSRR D T
W, R MRRERTFOFELRET S0 TH
B, T UTEBRATS, RS OKlk% By CRER
FomErRAAbR:. L<MBbRTWVWEHDELT
1%, Bach 5% @ thymic factor, Goldstein 5%
thymosin Goidstein® ¢ thymopoietin, Trainin
5P thymic humoral factor 7o &hidh 5.

F#£1¥, Goldstein L4 L thymosin &2
&, in vitro WIITB Y v AR T AERE MRS
PR DO EMEIRB O — 2> Ch 2 ENEEEOKMBMm V
VABREOWTHRE L b O ThH 5. MR T
i3, BEED Lz A, T-cell FRAMC B & E 2 &
h, thymosin @ T-cell BiERAIRED bR BC B3
HERRERT 2HBE LT, SBY v B, mi-
togen & LT Con A %\ % J#®, phytohe-
moagglutinin (PHA) # B\ 5, tbO
mixed lymphocyte culture (MLC) # B\ 5% J5
TP ERDS.

EHIL, HEOFRENRELS THOBREOB-FE
LT, BESMBERECEAL, SOLCEFELES
L, ElefmBEgRiennd ) v RGEEEECGE
BRBERFRT 5720, BTOMELMERERCE
FOBEZNZX . A, LERFEOE TR Licin
o~y vk Licamd mOs L, THF FEEA
FETH &% 2 bh G E% ik Lick, buffy
coat ¥ &LeFRIMERIE EHF1/3% MR L 538 & nx.
T, ORI, SR & CHEREEER & L.
ZDBIER X B EMERDINKITE9. 6% H94. 3%, T
BTH L85 5% ThH o7z, T DEEMEIFERRIC B W
T, TEHRETHRMEOLELBEL, V v B4
RS S, 5y 2ole X< ) vARRIR S % B
MBEL W, in vive 1T Y v 4 BRORIGH) E%
M &S EBRILICbDTH B, TR L LTk
Boyum 5 ®p% L7z, Ficoll-Tsopaque HE L
SRR Y v ERBED Con A IEEREEXRH T 5
RIMBhIchDEELZ LRBH, V v EROWHEK
X H mitogen ~DIGEERMBELAINBZ 29, F
FM B EMTH D L h b, HHEIMRAM
B VKRB THSD. T LTIOERE LD

Al B ARE LT3 & Bbh s AR
FHLEMBEDTERRIN, ik T-cell FiEKA
BADEEIBDTHIRNSDEEL BRB.

Con A 1%, PHA AE# L7 T-cell i X < fEH
TAHDORIEL, thymocyte, SRS {LHalE Y v 35k
Xt LT, DNA ARHEDTTHYFET S L \hbhT
WBB2 Iy THF o T-cell FiBXMME S 5
T-cell ~DH BRI JIFTHELEET 5100,
Con A #H\, TORNEROEELXG L. &R
& LTI, EMEOIIC Hicb stage 0-By BT I\
T THF ORI 5Hh T, Con A BMHN Txf
BEEX VEBCE,N -7 *H-TdR © & h & H A,
THF %FENTAZ L d, WBRBELEELEDRL
EBHETERLE. “h%% increase TH5 &55.6
+26.0% L7y, IO LEE R EAL TV 5
A5, —7, By C, D LBmOBREENEATP KD
T, Vv Con A &K T5 THF o
BRIMET L, % increase iR\ WVTSTBEEE DEMN
EHBRE. ZDZ EnD, hEOREDTEADD
hick ARk, BWECR\T L REREN OB Y
v AIROGFCR PGB B0 factor 1 & YEE
BRTCWBZENFBEERS, Fi, Con A Bjhp|
Wesxt3 50 v ROEEED BN ERERETL
TWw3 &, EEEBHEKIG, »%\ik PHA ©
L ARMM Y v~ BREGFECRE T & DBt B D <
52— 2 —NEEBETIIENLS L2429 L Xt
BLEX bR D. —F, BWEBERD grade 7|
Con A B < X BIGZ6E 1L, low grade Bk
XT® high grade B & & BT KL, FRECET
LTCWichs, THF iinic X b, low grade BTt
NBHEEEBEOEN LD ETCILEENERAL, %
increase W \WTh, fMoBELHL, FEOLR
BB LRI, Z DY increase DEED LRI, &
FIED BRI Hic b EERM LTS EE X
bha.

O RERIECE SHF 1, BEiEEERN
LBURHBHO VTR WTh, Y v-EoD Con
A EBHEY ERX®BT X TEXigh 7. Blank-
water HOWE W X, BETC S O PR R
FronT, fixDRBROFER, FelifatEaieie~
DEEIBD bith - dh w5, HEORE
Xy, EbEmifilo THF & X %Y v-8ko Con
A BEREO LR FIRRERTFC SRNL b0 &
Zbhb.

Fte, Hin O REEH SHhE LBRERTTH
> Th, &Y VAR LENTH o &I, &



372 WRIEE 33%

DRrE ARRAIERY I X TEREIRSZ 2R T L
DT, BRethxRETrHEIVROID
Thymosin {¥, Goldstein HIT X Y& h 1o
#HEF T, Hooper 59 i, Fraction 8 % TORHL
HERRE Lk, BEAMIALCKERETFEYT5E
MEX N B Fraction 5 ik, BESTE 1L, 00055
15, 000D kD polypeptide DL TH S & & HH
BLT%b, FhZh D polpeptide DR iEM: X
BEBRFEPTHBH, D 5H0D thymosin (3 LT
® thymosin {E¥x iz TV EHFE IR TWS
523, i, THF i3 T-cell FiBR4ERAD cAMP
BEYMERH1820 L E3h T, cAMP &0
msmbhic T HrHE®P LY, TOELFER
BRFCOWTReSBRHYET 5L Zxbh 5. ¥
to, ZOERAROWTY, BITHEACERTH -
&ET % Sakai b DR, BOERE LRI
ofcdT% Hardy H008HES Rbohsh, EED
BT, IR ETH > bTHHRHDDHRE L
—~HTBLADTHB. Tt in vivo DEFHIT DOWT
i, BEREREE, Vv RES SRR &l
OPDREEFHI AT 2 — 2 RN D T & THH
EHdhabh, T, EMBEERHEESCHEAL, 5%
1 B OmI»rRbIhic LT 5% Constanzi 53
DWEREL HY, SERFADOTFETH 5. Hb,
THF X%V v ROo4HE, ALEHREL e
FKEPUROELc Nz, BEEY CHikafeE«E LT
NEEHREXED S 500, H5VEREAHLHE
LS Bt ED#HSDOBRENEIR TS, ¥, 9
REERFOSFHEVNALN LY, SEIERD
L Bbh 30T, ) vBRogbickid 57EH,
HEEZEORYZHIILAIh B b0 LI R
5.

& 3

1. MRREER TR R U, Todky vk
wk XETEE Y, BNEEEERRE LT, invi
tro CHRGES LT,

2. BREERER, stage Pl XU grade i 4
ML, #BRMwsTs THF o8y gL,

3. BEhc, ko BE LM ETOBIE
ML IIRE OFENFHTH - 1.

4. BRI, W%, stage 0-By BECUX, {bo
Bl L, A THF « X 59 v ko Con A
ISARED LR A WD, B BTk, THF o8
BomTh, C D Mok T, £ Ebdbhi
haic.
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5. Low grade i, THF X5y VKD
Con A [GERIERICHBEIL LT ER LA,
high grade BECIIZ{LA @D Hhlsh o7,

6. BMRBERC XY, BEY 3D Con A IFE
RMETT 5. c h3BEENc, K+ T-
cell HIEMIIRDOEH M B b, AILNHOBIER LY,
T-cell ~DOFLEBEN T Tieb hif e 5. & O
w THF ##EmT5 &, ol b T-cell ~
DL FEE XN, Con A XTBIEEEDLIZ
CAETERZETCERT A EAXTD LRI, HITHE
DRAETIE, THF FIMC X BEDLZ LR\ &
b, B ETBERFE T-cell OEAFERES L
S>TWB T EANREIRE.

Ma#asicshcy. BB 2HRE - mr2Eb- 7
BEgIMESKZCEHT S & & bIC, APFRICEEL TEHE
R, EEREA B 1o, A¥IERANE—A¥RHEL
O UICAR AR BRTHGREZIOOD) L RBOBA
£LET.
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