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The 64th Annual Meeting Round Table Discussion

FUTURE DIRECTION OF TREATMENT, UNDERGRADUATE, AND
POSTGRADUATE TRAINING OF TUBERCULOSIS

Chairman : Masahiko YAMAMOTO *

Panelists :
1. The treatment of tuberculosis.
Atsushi SHINODA (Omuta National Hospital)
2. The administration of tuberculosis.
Jinsaku KANAMORI (Ministry of Health and Welfare)
3. The undergraduate and postgraduate training on tuberculosis.
Hiromichi UMEDA (Department of Medicine, Fujita Gakuen Hoken University)
4. A future prospect of tuberculosis.
Hajime SAITO (Immunology—Microbiology, Shimane Medical University)

(Received for publication July 17, 1989)

In Japan, the number of tuberculosis patients has steadily been declining, however, it
will take another 60 to 70 years to eradicate tuberculosis. During this period, we have to
continue our plain and solitary endeavor to eradicate tuberculosis against the public opinion
that tuberculosis has already been conquered. In this round table discussion, the chairman
presented the problems surrouding tuberculosis at present and asked opininons to the
4 panelists on subjects; “the treatment of tuberculosis”, “the administration of
tuberculosis”, “the undergraduate and postgraduate training on tuberculosis” and “a
future prospect of tuberculosis”. Thereafter, the chairman asked them to discuss on these
topics.

1. “The treatment of tuberculosis”

1) From the results of analysis on the frequency and trend of the primary drug
resistance to INH and RFP, a slight increase in the rate of the primarily RFP-resistant
case was presented and we have to show concern on this problem. For the prevention of this
increase, it was emphasized to control te outbreak of chronic tubercle bacilli excreters.

2) With regard to the adverse effects of drugs and complications, a few patients who

* From the 2nd Department of Internal Medicine, Nagoya City University, Medical School,
Mizuho-cho, Mizuho—ku, Nagoya 467 Japan.
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can not take INH or RFP might be treated with classical measures including nonspecific
measures which had been used prior to the use of the intensified chemotherapy. Thus, the
necessity to well understand those measures was mentioned.

3) The necessity to educate the public as well as medical and comedical professions to
cpoe with the situation such as poor compliance or incompliance and delay in tuberculosis
case—finding was emphasized.

2. “The administration of tuberculosis”

1) Since outbreak of tuberculosis epidemic has often been seen in high school students
and in small enterprise workers, it was demanded to improve the quality of BCG
vaccination and the working environment. It was also reported that the maximum age of
persons subjected to chemoprophylaxis with INH was extended up to 29 year old.

2) Since too much informations obtained from the surveillance make confusion at
peripheral level, it was proposed to improve the program in order to make smooth and
efficient run of the surveillance system.

3) With regard to the slowdown in the decline of the number of tuberclosis in youth as
well as the number of patients with positive tubercle bacilli, it was pointed out to intensify
family contacts examination so as to make medical check up prevent infection to young
people and to take special care for senile persons.

4) With regard to the place where tuberculosis patients are treated and the way how to
treat atypical mycobacterial disease, the appropriate number of tuberculosis beds in each
prefecture should be discussed under the ongoing plan of medical care serviece in each
prefecture. To alter the place of treating tuberculosis from tuberculosis ward to
“tuberculosis room”, a plan should be considered in relation to the training programme
for specialist as well as the number of tuberculosiss specialist. The management of
atypical mycobacterial disease should differ from that of tuberculosis.

3. “The undergraduate and postgraduate training on tuberculosis”

1) With regard to the education and training on tuberculosis in medical school, it was
reported that medical schools provide enough lecture on tuberculosis. However, it was
pointed out that the increased number of university hospitals lacking tuberculosis ward
leaded to the decreased oppotunity to make clinical training in medical schools. From this
point of view, it was desired to permit to treat tuberculosis patients in “tuberculosis room”
instead of tuberculosis ward.

2) With regard to the tuberculosis specialist, it is expected that only a few doctor
would apply for the specialist even if the system few specialist were created. However, it
is meaningful to have key teaching staffs for postgraduate training on tuberculosis in
teaching hospitals.

4. “A future prospect of tuberculosis”

1) Regarding the international cooperation, the necessity to intensify the cooperation
with JICA, WHO etc. was mentioned.

2) Concerning the future direction of tuberculosis reseach, it was agreed that there are
many topics to be solved in cooperation with other fields based upon studies on tuberculosis
treatment as well as on the mechanisms of protection from the tuberculosis infection.
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II. TUBERCULOSIS IMMUNITY, FROM BASIC AND CLINICAL VIEWPOINTS
Chairmen : Kazuro IWAI* and Atsuhiko SATO **
(Received for publication July 17, 1989)

The tuberculosis mortality rate which reached a peak of 257.1 per 10° population in

1918, has since declined to 3.4 in 1986 in this country. However, it is still much higher than
rates in western advanced countries, and is the primary cause of death due to infectious

diseases.

Clinical studies in tuberculosis have revealed that endogenous reactivation of arrested

lesions might be the major, and exogenous reinfection be the minor developmental cause of
the disease. Immunosupressive states in old age, malnutrition, metabolic diseases, renal
failure or steroid treatment appear to be important factors in the endogenous reactivation
of tuberculosis.

The aim of this symposium was to clarify the mechanism of immunosupression in

malnutrition, hemodialysis or old age from lymphocyte and macrophage functions ; to
understand the pathway of tuberculosis aggravation in the light of present day
immunologal knowledge, and to get new ideas for future researche and disease control
technology.

Following eight papers were presented ;

1.

Relation between malnutrition and cell-mediated immunity in pulmonary tuberculosis,
by Yoneda, T.

Tuberculosis in patients undergoing hemodialysis, by Harada, T.

Clinical characteristics of tuberculosis in the aged, by Shimokata, K.

Pathogenesis of miliary tuberculosis in the aged, by Mizutani, S.

The chracteristic changes of immune function with aging, by Negoro, S.

Lymphocyte function of pulmonary tuberculosis in the elderly, by Harada S.

Activation and metabolic changes of macrophages in immunology of tuberculosis, by
Chida, K.

Activated macrophages and cytotoxicity, by Yamamura Y.

From the Research Institute of Tuberculosis, JATA, Kiyose—shi, Tokyo 204 Japan.

** From the Second Department of Internal Medicine, Hamamatsu University School of

Medicine, 3600 Handa-cho, Hamamatsu 431—31 Japan.
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Tthe 64th Annual Meeting Symposium

I. TUBERCULOSIS IMMUNITY, FROM BASIC AND CLINICAL VIEWPOINTS

1. RELATION BETWEEN MALNUTRITION AND CELL-MEDIATED
IMMUNITY IN PULMONARY TUBERCULOSIS

Takahiro YONEDA *
(Received for publication July 17, 1989)

Although epidemiological studies have shown that malnutrition is associated with the
reactivation and development of pulmonary tuberculosis, little is known about their
nutritional status. We studied comprehensive profile of their nutritional status. We also
studied the effects of malnutrition on cell-mediated immunity in tuberculosis patients.
Nutritional status was assessed by anthropometric measurements and biochemical
examinations, and cell-mediated immunity was evaluated by delayed—type hypersensitivity
(DTH) reaction, lymphocyte transformation and natural killer (NK) activity in 47 patients
with active pulmonary tuberculosis and 47 healthy controls. Cytokine production including
IL—2, IL—1 was also examined.

Anthropometrics and visceral proteins were significantly lower in tuberculosis patients.
Fischer ratio (BCAA/AAA), an index of plasma amino acids imbalance, was significantly
(p<0.01) lower in the patients.

DTH to 2, 4—dinitrochlorbenzene and lymphocytes transformation were attenuated in
the patients. NK activity was reduced in patients with severe pulmonary tuberculosis.

The patient subgroup with reduced DTH was more malnourished than another one with
normal DTH. The Fischer ratio correlated significantly with lymphocyte transformation
response and visceral proteins and BCAA correlated with NK activity.

IL—2 production was remarkably reduced in the patient subgroup whose serum albumin
was less than 3.5g/dl. IL—1 production was remarkably reduced in the patient subgroup
whose serum albumin was less than 2.5g/dl. Patient subgroup whose serum albumin

* From the Second Department of Internal Medicine, Nara Medical University, Kashihara—
shi, Nara 634 Japan.
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level was more than 2.5g/dl and less than 3.5g/dl, produced remarkably more IL—1 than
those whose serum albumin was more than 3.5g/dl .

These results suggested that malnutrition characterized by the reduction of the Fischer
ratio was associated with impairment of cell-mediated immunity and cytokine production

in pulmonary tuberculosis.
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Fig. 1. Analysis of Plasma Amino Acids
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The incidence of tuberculosis is very high in patients treated by hemodialysis

* From the Second Department of Int Med, Nagasaki University School of Medicine, 7—1,
Sakamotomachi, Nagasaki City 852 Japan.
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particularly in the early stage of hemodialysis.

fE B 4B B S

The diagnosis of tuberculosis in dialysis

patients was obscured as symptoms were nonspecific and extrapulmonaly involvement was

seen frequenthy.
the period of dialysis.

We investigated cell mediated immunity in dialysis patients in relation to
The data indicate that dialysis patients show the following

immunnological impairments ; 1) lymphopenia, 2) decreased B cell, 3) alteration of T cell
subset, 4) decreased reaction of PPD skin test, 5) decreased T cell activity. 6) decreased
IL—2 production, 7) decreased PHA induced lymphocyte blastogenesis, 8) decreased NK cell.
Decreased immunologic host defence mentioned above may contribute to the high incidence
of tuberculosis in the early stage as well as in the maintenance phase of dialysis.

Key words : Hemodialysis, Tuberculosis,

Cell mediated immunity
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I. TUBERCULOSIS IMMUNITY, FROM BASIC AND CLINICAL VIEWPOINTS

3. CLINICAL CHARACTERISTICS OF TUBERCULOSIS IN THE AGED

Kaoru SHIMOKATA * , Takanao MURATE, Tatsuo OHGIMI,
Shuzo SAKAI, Keisuke NISHIWAKI, Hiroshi SAITO,
Satoshi ICHIYAMA, Fumio NOMURA
and Sadaaki YAMORI

(Received for publication July 17, 1989)

We prospectively studied the clinical characteristics of tuberculosis in the aged from
July 1988 to March 1989. Twenty—five of 101 tubercle—bacilli positive patients were 70

* From the First Department of Medicine, Nagoya University School of Medicine, Showa—ku,
Nagoya 466 Japan.
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years old or more.
was predominant.

& %

patients with tuberculosis, and it may influence their cellular immunity.

5% 64 %

% 10 5

In these aged patients, decrease of body weight and of serum albumin
These findings suggest that undernutrition is remarkable in aged

In fact, the

tuberculin reaction was significantly attenuated in the aged patients compared with
patients less than 70 years old. Twelve percent of the aged patients showed a negative
tuberculin reaction. In clinical diagnosis, it should be kept in mind that tuberculin reaction
1s sometimes negative in active tuberculosis patients particularly in the aged. The time
required for negaitve conversion of tubercle bacilli was not retarded in the aged patients

due to the use of potent chemotherapy regimens containing isoniazid and rifampicin.

Key words : Tuberculosis, Aged, Nutrition,

Tuberculin reaction
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Table 1. How Tuberculosis Was Discovered

Subjective Other than
Age . subjective
‘ complaints complaints
No.| percent | No. | percent
-49 (n=33)" | 36 94. 7 2 5.3
50-69 (n =38)% | 32 84.2 6 15.8
70— @©=25)%]| 17 68.0 8 32.0

Significant differences between 1)and 3) (p<0.05),
and between 1)+2)and 3) (p<0.05)
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Table 2. Number of Tuberculosis Patients with Complications
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and Age in Active Tuberculosis Patients
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II. TUBERCULOSIS IMMUNITY, FROM BASIC AND CLINICAL VIEWPOINTS

3. PATHOGENESIS OF MILIARY TUBERCULOSIS IN THE AGED

Seizi MIZUTANT *
(Received for publication July 17, 1989)

Pathological analysis was made on 28 cases in relation to aging process and to
onset of miliary tuberculosis. They were classified into the following 4 groups. (1) Early
dissemination (2) Dissemination from secondary complex lesion (3) Recurrence and
dissemination from stable tuberculous lymph node lesions (4) Late dissemination. The
majority of the cases (57.1%) was of late dissemination irrespective of the age of patient.
In 16 cases over 60 years of age, two cases which appeared on the immunological memory
defect, were thought to develop from so—called secondary complex lesion. Nearly one third
(5) of cases over 60 years of age developed miliary tuberculosis from the relapsed lymph
node tuberculosis in association with primary complex. These forms were seldom reported
in the past and were thought to refer to the immunological defect in aging process. The
findings will be published in detail elsewhere.

Key words : Pathogenesis, Miliary tubercu- F—0U—X: F{K, R, AR

losis, The aged tuberculosis

=G T O RIE A L WRRASIER 28 % 5% ICOLE S A BRIBMEARERG M Y v Y ERZE O, YV v I
0 & ARG FAE O BB I o BN L e KU IR, (4) BEER, 2o B EER H
DA EI NI, (1) RSS!, (2) Secondary ROPEEHIEG BT.1%) TD5 B 60m%KLLE 16 FilD
complex & O O # #i, (3) Primary complex O i EEETIR, VETTHREDHF DD - SRR

* From the Fukujuji Hospital, Japan Anti—Tuberculosis Association, Kiyose—shi, Tokyo 204
Japan.
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o. TUBERCULOSIS IMMUNITY, FROM BASIC AND CLINICAL VIEWPOINTS

4. THE CHARACTERISTIC CHANGES OF IMMUNE FUNCTION WITH AGING

Shigeru NEGORO * | Hideki HARA, Yasuhiro DEGUCHI,
Shinichi NISHIO, JIA Ling, WANG Jue
and Susumu KISHIMOTO

(Received for publication July 17, 1989)

It is well-known that the most prominent age—related immunological abnormalities
were reduced immune response against foreign antigens and increased auto—antibody
production against intrinsic antigens. To explain these immunological abnormalities, we
examined the various functions of human lymphocytes from aged and young groups at
cellular, molecular and genetic levels.

The results indicate : The first, T cells from the aged showed significantly reduced
proliferative response not only to specific antigen TAP but also to mitogen PHA or
combined stimulation of PMA and ionomycin. The second, the number of IL—2 receptor,
particularly high affinity ones, on aged T cells were significantly reduced in the aged after
TAP and PHA stimulation. The third, the ability to express Tac (p55) and p70/75 of
IL-2R and to internalize the rIL.—2 bound to the receptor were reduced in aged T cells. The
fourth, although the ability to proliferate in response to SAC stimulation was two folds
less in the aged B cells than that in the young ones, the capacity to differentiate into IgG
and IgA class ISC after the combined stimulation with SAC and partially purified BCDF
were rather increased on the basis of the number of viable cells recovered. The fifth, the
amount of IL—2 activity produced by aged T cells was ten fold less than that by young
ones, but the amount of BCDF activity produced by aged T cells was three folds higher than

* From the Third Department of Internal Medicine, Osaka University Hospital, Fukushima—
ku, Osaka 553 Japan.
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that by young ones after PHA stimulation. An inverse correlation between IL—2 activity
and BCDF activity was found when the both activities were determined in the same sample.
The sixth, the combined stimulation with PMA and ionomycin could induce proliferative
response to highly purified T cells, T cell subsets and B cells. The degree of the age—related
decline of the proliferative response of CD—8 positive T cells was most significant, that of
CD—4 positive ones was next and that of B cells was least. The seventh, although the
maximum of c-myc mRNA level was attained at 2 hr after the stimulation and similar
amount between the both age groups, the amount of mRNA at 8 or 24 hr was rather higher
in the aged T cells than in the young ones. The reduction of the degradation rate of c—myc
mRNA seemed to be the cause. We found no difference of the maximum amount and
kinetics of c—myb mRNA between both age groups in T cells. In B cells we found no
difference of maximum expression and kinetics of either c—myc or c-myb mRNA between
both age groups. Finally, the degree of demethylation level of c—myc gene was most
significantly increased in CD—8 positive aged T cells, that of CD—4 positive aged T cells
was next and that of aged B cells was least. The order of the level of the demethylation
among the lymphocyte subsets was coincidentally equal to the order of the age—related
decline of the proliferative response among lymphocyte subsets.

At present, we have no answer whether the age—related change of immune function was
programmed or not. The declined proliferative response of lymphocytes, particularly to
repeat replication, seems to be the most fundamental age—related defect. The defect may
reduce the clonal expansion of antigen—specific lymphocytes and result in the immune
deficiency state. To compensate this defect, B—cell sensitivity to BCDF and ability of
BCDF production by T cells were rather increased in the aged. But, the compensation may
produce the side effects such as auto—antibody production and autoimmune phenomena.

Key words : Aging, Immune function, Infec-

tious immunity, Proliferative response,

Lymphokine, Proto—oncogene
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LA K VIEBED ERBEL B,
INSDOBRRERAA /<4y OM) &7 4 VK-
vz 25 (PMA) ORAFIBICK - TRITT ST &
PMHEEETH O, HHRAMOEMESHEEHOBEEZNT 5
T A EEICHRLEE L 2 OKT—4 (CD—4) BBk T
fka, OKT-8 (CD-8) Ktk T flifad L U B #Hfadic &
BEENHEERIGEFET S C EWAETH 5, TOH
ZUHTEEFE T 3R FEE T c-mye ® c-myb ® m—
RNA ORBERBICHHENZHEBRSEDON D, F1,
c—myc #{zFIT 3 epigenetic B A F L —V a YO
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EPRD o, BEEFOFERELOHFHEICBESLTWE L
EZo5NTWwWb, —F, BHfifaid Biifa~<1 +4 >~
SAC (staphylococcus aureus Cowan—1) Il # T4
BB L, THEHRO BM#ES{LRT (BCDF)
DORIBEA M B & in vitro THHE V0 7Y V53R
fa (ISC) ~43ftd 5,

4, bhbhid, YEOERY 27 22HV, it
WTPE S R DRI S AL ORI 2 A A T2,

BIEMR EFE

SHRE  HEBFHIBE, O MK, BEEFIIT0E
PIE& L, SENIEUR 7o b 2 — A It WEEE R
BRAL, BEEENRE L1,

T kg, THIREY 7+ b ORI : £ bRMBMIMY vo3
BR o 4y # 3 Ficoll-Hypaque lhEELEIC & D, TH
Fa4y B3 AET (2—amino—ethyl—isothiouronium)
WHEERIMER D € v FETIT- 7, 2O TSI
BOEDO=r 07— UNETRATED, LIF YV
PHA ®#EHiH TAP (tuberculin active peptide)
I3t UARIE %R 9 7o o iR S T MRS (Tw) &
IS, Tw Rbi~ 27 07> —VHk (M206) &f#{AT
WIS 2 &, COLIBRIGIHEELET 5, ThEKYT
fifa (Twp) &9 %, Twp % & 5 it CD-4Hf&
(MCN 3-2) tHiATHEL, CD-8GH T fla (T-
8) 218 %, #ic Twp %24 CD-8 ifk (Anti—Leu—
2b) LHRTHIEEL, CD-4/GM T M (T-4 %758
oo THZEN 95 %L LD CD-8 8B LU CD-4 BT
ot Twp, T-8, T-4 1%, VWIFhnds IM & PMA D
BARIBUI T USSR IE % R LY,

B#fifd : B#HBIERAG ) v ¥ERD 5 B AET MR
MEkE o€y b E2FRLBVESERY, IhEiivs
o7 7 — YUk, HCD-3 5k (OKT-3) &k UHIA
TRHELIbDEH VI, C OMIEES I}, 80 %BLILE
PifakmeE s o7 ) v (Slg) BHETH -1, Fic
T 255 - EEHMIIZ 0.1 %LITFTH Y, PHA KXt
L e DRBEERIG A /R & 18 h - 129,

HHRE D A ZREEFE RIS D JISE « $Hfa % BT 0 4 2 HEFER
TCHIBEL L, #EED harvest ® 24 BRdETIC *H—% 1 3
v v PH-TdR) 2% /ML, DNANOERDAA %
liquid scintillation counter THIE L 727,

k7w 7 vELEMR ISC) ORE : ) N—-R T
5 —7iEIT, IgG, IgA, IgM 0% 7 5 25l ISC ©
BEREL 7,

IL-2 /&M IL-2 {k&F# (CTLL-2), BCDF /&
¥ SKW-6 2 o— v 4 2HVRIEL %

Y vo5Bkin 5D RNA 8& 0 DNA #itH i3 guanidine
isothiocyanate %, SDS/protein K/phenol/chloro-
form EICHE - THIH L 2%,

659

Dot blot hybridization /%i3, Kronke 5% 0%,

"~ Nuclear run—on transcription assay l& Marzluff

510 OFHHIHE > THT - 1o

Northern blot 88& 7 Southern blot i, Mc Go-
okin 5 OHEICHE > TIT - Fo

DNADAFL—v3vdL~ild, Hithl 7z DNA
% HIPREES Eco RI, Hind M &£ XhoI FTHLER
L, THe -5 VEXKEE, F1orv7 40y —IC
transfer L3P &z c—myc DNA WA (exon 2—Alu)
TR LY,

IL-2R O #IE : IL-2R OfIE R IL-2R icx9 5
£/ 7 9 —F btk (Bt Tac Hifk), FITC EHi~v
2 Pk % B L FACS (fluorescence activated cell
sorter) X THBMMBEARIEL 7270 4P TERL
o) avesd— b+ IL-2 (r-1L-2) %M VilfaEEmo
IL-2R @ IL-2 #&HEH & U internalization fE % ifll
Elle T74=2F4—5NNViEE SDS-PAGE i & »
T IL-2R % 54 3 p55 (Tac) BLU p70 DEE
1T 112,

BiELER

1. oS T Hilasn2iehtre ozt

Vs ) v RGO & EFEE X D KA Y
YONBRERINL Tw 24583 %, Tw iz TAP 2L
THR invitro THEET 5, BERKIC 24 IE
SH-TdR %A S ZUETERE DT % BRI AIE T 5o
Fig. 1—a /R d & 51z, HEEAMSED ICONEERM
DEMBIRL T, HETHEHTIEFESE Tw D
TAP i&xt 9 2 N RIESUL I EFEZ DN 1/3 LV H K
ET&H - 1o

Lo5GE, © KYOREBT TAPIKRIGLTL %
TAP R REG THEBAOKES BRI LTS, @ T
D ZUEGE I E T RIS ZATRERE L TV 3,
@ THIROSHREESET LTV, 4EDREKA
EZoNnb, COHEEPOMICT S LDREERICaVE
F VRN LEROER LT - 12, TV e F v IidHas
He MPTEILSE2EAPS S, Lici-T, an
£ F YHEHE T T H-TdR %8S 24821k TAP )X
JE L, 1@< DNA &%2fT5MildTd b, TDkD
7S fHAE &, first generation responding cell & FEiE
nNTV3,

Fig. 1-b 3z 0#ERTH 5, BEER, HEEHL
ICEE 3 3~4 Hic DNA &k (58 o — 7 ARD 5
N, BEZFOWERIGHSEE L TV 2 HRENZED Shis
h ot THREIOKIG L e &g is a0 g4
5L, BEFEIEFEEDHSEERT, Lich-T, #
FETHIREESDZF NITHN 1 EIFRE 55045
EITOBAICRBENEEL > TOWIRR WA, HZUBEHEA T
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interval of
3H-TdR pulse
hrs
0~ 24
24~ 48
48~ 72
72~ 96
96~120
120~144

144~168 SN ,

o L0 2.0 3.0
(mean+ 8D cpm) x 1074

3H-TdR uptake in the absence of Colchicine

a. without colchicine

aged
[Jyoung

interval of
3H-TdR pulse
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0~ 24
24~ 48
48~ 72 ¢}
72~ 96 p
96~120 F
120~144 P

144~168 P55

total sum

0 ~168 f -
168 lo 1.0 2.0 3.0

(mean +SD cpm) x 1073
3H-TdR uptake in the presence of Colchicine

b, with colchicine

Naged
O young

Fig. 1. Proliferative Response of Peripheral
Blood T lymphocytes to Tuberculin Active
Peptide (TAP) with or without Colchicine

U/ml
o
1.0r1 —
@ o
b o
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g o
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5
@ 0.1}
£ * °
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B
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¢ .
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Fig. 2. IL-2 Activity in Supernatants of Culture
Media of PHA Stimmulated T cells

BLr7o—vy A XEHIBT DBV TELLS-
TWB T EMEFELMITE -1, T OORMEFER ERED
T3, TAP #Z & oFRFIL TR TEL, v
73 v PHA B Eicxd 3 2RI B0 T D

i % ®edBE HE1S

>, B —BNEHEREEL SN,

2. TH#IRED IL-2 BELERE, IL—2R Bk

T Hifa O 4y 2 EhE I 13, TL—2 BEA & IL—2R FKEH
WBETH 5B, IL-2RICF, IL-2&EABEMEDEV S
DEEVSDOMBHEELTWV S, %EIL, P55 (Tac) &
p70/75 DK b 2BHOEAE Y SHEEREhTY
%, PHA ®I#ic & 3 T fiflao IL-2 EEARE, EBESE
TREFEFICHLUERET LT (Fig. 2)

TAP % & U PHA fil#ic & % T flgo IL-2R ¥H
KEABL Tac Piik % A W BOEDTIRE TN S &, 5
ETREFEEICHL IL-2R (Tac B BHMmiaott
RPFEICET LTV Fig. 3. TOBA, =HM
M3 L CEHMME IL2R OELLMBELIETLTY
B, WPl CERLUE r-IL-2 2 HVRIEL 12, %0k
B, Teble 1 IT/RT & 5 ICRiE TIREES TMIILE
FEHED 3%, BETIIBBTHY, BEETEEHMN
HIL—2R OFEHEMBLOELETFLTLEY,

iz IL-2R 2 #k L TWwW5 P55 (Tac) 8L U P
70/75 DWEFNHEEE THIETETF LTV D, 77 4
=F =3 NVEEHOREZE L, TR, BEETR
WEN O HEFEEFEDOENEEICED L TVE I ENHLR
1278 >tz (Table 2)o

fmpaZm o IL-2R kS L IL-213, MkagmiceE
M&Ehzd, CoBESZEATHETELLTOHZ O,
EBhlE L, IL-2R kA Lk IL-2 oI, 30
SHETTI b —iET B, HHEE THMRETRIL-2R
IKHEA L7 IL—2 @ 73.4 % B S 15 DXt L
HTHIKETIZIS8.2%T, BEETRERCETFLTY
2 (Table 3)'%,

3. BmlaoissERE L 1SC ~D4rLkk

B#ifa%x B#F< A 4 v SAC THIBY 3 &5
TEABIET B, Fig. 4 WWRT LS, 4 B, BHHEIKS
PUETE AR 0 R R TR DA ZEEREE KT 5
L, BEE BMETEEFEED 50 BITET LTV,
L L, Ik F VEETFT24ERE H-TdR %
ML REEOREE R 5 &, BEBFHICHEE 1~2
HicE—27 BB H o5, 4 AR 1 B2 DNA &5
%17 - 7z first generation responding cell DT,
BHEEIBEEED 0% TH >, LIch->T, Bl
DOHBETEREET & T Mfa & [[kk, HRFIEREOET
WCkBTEMBHLMITE - T,

Wiz, BRI SAC & & bt HE®IL /- BCDF
A ISC~OMbLERE T, B85 HR, AFHRES
7D ISCOH%E, 4146/ 7a7 Y vyDy 5 RBNTHI
FELEEMTHE LKL, DR, Table 4 IIR7 &
HSIBEZETIRIgE 7 72D ISC BEEHEI VAR
&<, IgA 27 7 2 ISC THEWHENAICH - o IgM 7
5 2 ISC RERETH - 1%
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60 70
a. TAP stimulation b. PHA stimulation
= 50 = °
= = 60 .
8 8 °
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° “ : A
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H o g +
| 30 ° 140
Q %% 1) .
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= -g°_a =
& 20 ° & 30 e
& o
o
10 T ° 20
.
.
Aged Young Aged Young
Fig. 3. IL—2 receptor expression on T cells by stimula-

tion with TAP or PHA. a. T cells from aged or young
persons were cultured with optimal amount of TAP for 5
days. Cells were harvested and percent of Tac—antigen
(IL—2 receptor) positive cells was determined by FACS as
shown in Materials and Methods. T cells from 14 aged
(®) and 14 young (O) persons were examined. A mean
percentage®xS. D. of Tac—positive T cells was 11.2+4.2%
in the aged and 25.1%8.6 for the young. The difference
between the two groups was statistically significant : P<
0.005. b. T cells from aged or young persons were cultured
with PHA for 2 days. Cells were harvested and percentage
of Tac—positive T cells was determined. T cells from 14
aged (@) and 14 young (O) persons were examined. A
mean=S. D. of Tac—positivity was 42.7£8.1% for the aged
and 51.3%£3.9 for the young. The difference between the
two groups was statistically significant : P<{0.002.

4. T ka0 BCDF REHRE

Tw 2 % in vitro THEET 5 &, BELEPI
BCDF mEAKHE s hTL 3, PHA OHRMICED
FEREIRE S IcNd 3, CONli%E, BEMTHEL 720
Fig. 5 WRT LI KEFEFE TR EEELD bFREILH
W\ BCDF iEHE 238D &5 vtc, PHA OFIET T dEE
EFCTRABCEVEEIBD S, KT, HrAD
Tw © PHA #§il# F @ IL—-2 EA % #tdhic, BCDF &
MEREEIC 7oy 5 &, Fig. 6 ITRT & Ic¥itg
BDRIFRBED SNt

5. U VoK TRy b ONZEGERE

) vossRicid THIREE BHIfaO S 72 v FHEEL
THifEic 13 CD—-4, CD-8MHD+ 7+ » M ASEAEL
TWw3, v XT3 BAiFZIC b Lyb 5 EHEE &L U
DY Ty NISELET DI ENDP>TVWS, &I,

CD-1M5t: BiiaL CD-1 &M BHfay 7€ v b b7
T B EBHSLITE >TWB,

THIKD L 7 ¥~ PHA o543 5 ZU8ERIGICIE <
107y —VOREPSETH S, Lich-TTH
AEREICERL THEY 72y Mg 3 E, PHA I
St A RINEDSEELT 5, T Thhvbhid, PMA &
IM DRAHEIC L > TEEICHERILA ) YRy Tk o
MCOWMIERIGEFE L, EHEMOREET - 7,
Table 5 IT/RT & D IcEEHE S 1 nM PMA, 1uM
IM ic&#EORIGEE7R L, CD-8 & T fufa (T-8),
CD-4 Btk T fika (T—-4), BilIDNEIcBEER DL
ZUETEREIIEEEHOZN L0 bEETH - 72, Efbic
5 DRUETEREE T ORI ) v SBRy Ty bk -
TRE->TVAEZ EMBHES IS 77,

6. Bk LB TOEE
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Table. 1.

& B O 64 &

The Number of Binding Sites and Kd of High or Low Affinity IL—2
Receptors on PHA Stimulated T Cells from the Aged or Young Persons

High or low affinity
receptors

Aged
(N=12)*

Young
(N=1"

Ratio of
Aged to Young

High affinity receptors

Binding

sites/cell

Kd (pM)

1,046 = 332
11.2 =0.43

2,681 £ 657
11.4 *+0.52

0.39°

Low affinity receptors
Binding sites/cell
Kd (nM)

21,218 £ 3,409
28.8 £ 15.5

31,203 = 4,152
29.2 £13.6

0.68

a.

T cells from aged persons were cultured with PHA for 3 days and harvested to determined
the number and affinity of IL—2 receptors. The number of binding sites and Kd of high or
low affinity IL—2 receptors on T cells were determined by Scatchard plot analysis. T cells
from 12 aged persons were examined and the mean*SD of the results of these 12 persons were
shown.

T cells from young persons were cultured with PHA for 3 days. The number of binding sites
and Kd of high or low affinity IL—2 receptors on T cells were determined as the same way as
shown above. T cells from 12 young persons were examined and mean*SD of the results of
these 12 persons were shown.

The ratio of the number of high affinity IL—2 receptor in the aged to that in the young. The
difference between the two groups was statistically significant :P<{0.001.

The ratio of the number of low affinity IL—2 receptor in the aged to that in the young. The
difference between the two groups was satistically significant : P<{0.002.

Table 2. p55/Tac and p70/75 Expression Activity of PHA—
Stimmulated T cells between in Aged and in Young

%10

=

7

densitometric intensity P
groups a ratio of p 70/75 vs. p55/T
p 55 /Tac p 70 /75 or vs. p 59 /Tac
aged 123+ 2.6 3.4%£0.7 0.28 £ 0.06
young 22.4%£3.4 58+0.9 0.26 =0.04
A/Ye 0.55 0.59 1.08
P valued <0. 005 <0. 005 >0.2

a. Ten aged and 10 young persons were examined.
b. The densitometric intensity of each band was determined and expressed as arbitrary

determined unit.

o

The ratio of each value in the aged to that in the young.

d. The significance of the difference of the value in the aged to that in the young.

) v oNERA PMA & IM TRl 4 % &, c—myc®
c—myb BEFELLFOIEHEL S mRNA BEAINT
< %, THIKIC B W TIREHFIICHIEIER, 28T
c-myc mRNA ORBK&EICET 5, TDHK, c—myc
mRNA D% 13 L, 24 FFHZICIHEEERETI
BEAERHETEROVLRLVETETT 3, &2 AMNE
EHEHIIBOLTIE, OIS c-myc mRNA »#%
hahz, COBERMWEEERTIE c-myc mRNA »
UMKV E2IEBRINTVEDD, ThED
c—myc mRNA O3 EE B ZEEBHTRETLTYL
%O HB]F % 72 nuclear run on assay %17 - 7o

ZOfER, BEEBFICBL TS 24 KK c-myc
mRNADEA RED > T, —F TX I c-myc
mRNA OBV EFEEHCTHELEL TS D EER
Shd, UbrEEHiDOMNFig. 7 TH %, c—myb
mRNA L BWVWTi}, EHEMICE, FEOERIADS
NSt £, BHIKBICHE VLTI c-myc mRNA,
c-myb mRNA ORHEB L L UHEOZERMICE T 5
ERED LN 1Y,
7. #tE c-myc BIEFOAFL—Va Vv

&, EETFOHAETIINL “epigenetic” ICE L
T IEMEZY, BETFORAVPHEABINTVEEEL
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Table 3. Receptor Mediated ['% 1] rIL—2 Internalization

Receptor mediated R Receptor mediated
Groups? internalization eceptor | gum total internalization
(c.p.m.) bound (%)
Aged 679 *+ 56 488 * 41 1167 = 96 58.2 4.8
Young 1396 = 179 506 *+ 29 1902 % 109 73.4+4.2
A/Y¢ 48.6 % 96.4 % 61.4 % 79.3%
Pvalued <0.01 >0.05 0. 005 <0.02

Sixty minutes after beginning the culture, internalized IL-2 was estimated as described in

Materials and Methods.

a. Ten aged and 10 young persons were examined.

b. The percentage of the amount of internalized IL—2 to the sum total.

c. The ratio of the amount of receptor—mediated internalized IL-2, receptor—bound IL-2,
sum total of IL—2 and the percentage of internalized IL—2 in the aged to that in the

young, respectively.

d. The significance of the difference of the value in the aged to that in the young.

Table 4. Induction of B cells from Aged or Young Persons to
ISC by the Combined Stimulation with SAC and
Partially Purified BCDF

ISC /10 ®viable cells recovered (Mean +S.D.) class of ISC
Groups2
P 16G TgA TgM
Aged 3386 * 261 398 £ 129 584 * 134
Young 1582 *+ 123 251 £ 86 682 = 118
A/YD 2. 41 1.59 0. 86
Pvalue® <0.02 >0. 05 >0.05

a. Seventeen aged and 17 young persons were examined. The number of ISC was
expressed as the number of ISC/10° viable recovered cells. The mean=S. D. of
viabilities of recovered B cells from aged and young persons were 73+4 % and

71+3 %, respectively.

b. The ratio of the number of ISC in the aged to that of the young in each

immunoglobulin class.

c. Significance of the difference between the number of ISC in the aged and that in
the young group in each immunoglobulin class.

SNTV5E, PTHLBIEFOX F L — ¥ 3 VIZROBL
ZHEHTWVW5B, Fig. 8—BIK/RT &I I c—myc #EzIT
i Exon 1 (ED) IcAF L — a vESZHEER Xho I D
VIWrER AL S FE S 5, DNA % T—4, T-8, Biifan
5fliH L, Eco RI, HindIl, Xho I THLE L, Exon
oI (E2) X9 %70 —~%2HW Southern blot %247
Vo AF L=V a3 VvEZFTWSc—mycEETIE,

Xho I DUIMI{ER 25315\ 8.2 Kb Dl & LT
MHEN3, IS LB A F 2% 72 c—myc &
71}, 46KbOWilk &L THRHENE, TOHE%E
H\wt, )Y ERD c-myc BzFOAFL—Ya vD
BESELAHTRE > T30 EPRE Lz, £ DR
Fig.8-BIZ/R$ & 5 ICEHEH T c-myc BT OB
AFVALDBEEEL D THEL TV, 2 DIER

T-8, T—4, BHEDIETH Y, BALITPE D HZEEK
TolE—3L T,

& B

Pk, ZAticpEs fefeiaebicBs 2 b b D
W DEFFER Z R,

ZiicfEw TR B DO RKIEREDIK T 5538
Bohb, NRBEIEREETOESVIET-8, T-4, B
HEaDIETH v, BILERY v Bk Ty Fitk»>T
B -oTWVWAIENHASMITE -1, THEIIBLTIE
IL-2 A IL-2R HBGE, &0 bE#Hfnt IL-2R
FEIRED, EFEETREEH L LERCETL TV,
IS DFERIE, ADSIRFAL TELTFEYE K LT
R RS SO IR B 2 AT WU R 72 T Ml B 4
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P<0.001

aged : GIM young : D

P>0.8

3H-TdR Incorporation (x1073dpm)

day 0 1 2 3 sum of  cultured
(0~24hr) (24~48hr)(48~T72hr)(72~, .colchicine- without
96hr) plocked colchicine
cultured with colchicine cultures (day 3)
(colchicine blocked culture) {0~96hr) (72~96hr)

Fig. 4. Cytokinetics of proliferative response of B cells from aged
or young persons to SAC. (&) Ten thousand purified B cells from
aged (striated columns) or young (empty columns) were cultured
for 4 days with 0.0005% of SAC in the presence (colchicine blocked
culture) or absence (colchicine unblocked culture) of colchicine.
Twenty—five aged and 25 young persons were examined. (b) In
colchicine blocked culture, [*H] TdR was pulsed to the culture at
an indicated time and cells were harvested 24 h later to determine
the [*H] TdR uptake. Mean*S. D. d.p.m. of [*H] TdR incorpora-
tion by B cells on day 0 (0—24h) was negligible in both groups.
Mean=S. D.d.p.m. of [*H] TdR uptake by aged B cells were 2536+
469 on day 1 (24—48h), 2855+388 on day 2 (48—72h) and 943£152 on
day 3 (72-96h) whereas those by young B cells were 3027£632 on
day 1,3204+523 on day 2 and 48568 on day 3, respectively. The
total sum of [*H] TdR uptake in aged was 6339+788 whereas that
in young was 6715+1093. The difference between the two groups was
not significant; P>>0.8. (¢) In colchicine unblocked culture, mean=*
S.D. d.p.m. of [*H] TdR uptake by B cells from aged persons was
7925960 whereas that from young persons was 13 604 £1162 when
examined on day 3. The significance of difference between the two
groups was statistically significant (P<0.001).

%10 5

fao s o — v 044 XEHIFT 5ES OB ET
ARBLTVWSEbDEEZOND, EADBRYM, K
JIEOHIE(L, B LOBRRICE > TWB EEZ SN b,
—%, BH®D ISC ~D5{LEEIE, © LAEEET
JUEE LT W, 1, EBAEE T #lao BCDF EARED
UL T Wi, FURIEERAZMEDO IgG ® IgA &
Eo LR, CoOkIRFEEERRLTVSbDLED

N3, TNIE, THIFL B SSREEHEREE T X
THEREEAEGEAONS, BEETIIT-4/T-8D
B ERSTBDL, BEIRMBIMT Y > SEREG
et AREEAE VIS, LL, TOXSIBE
LR ECHED HEPEBERE LR S 3EIEHEZES
ML, #RELT, Btk HOREREPEIRE
DOERICHE >TVWBEEZ DN B,
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Fig. 5 BCDF activity in T cell culture superna-
tants was assayed by using SKW 6 clone 4.
In culture supernatants obtained from PHA
stimulated T cells, the geometric mean BCDF
activities in the aged group were 14.96 (12.69—
17.64) U/ml and those in young group were 5.35
(3.73-7.67) U/ml. The difference between aged
and young groups was significant (P<0.02).
In culture supernatants obtained from non-
stimulated T cells, the geometric mean BCDF
activities in the aged group was 3.72 (2.65—5.22)
U/ml and that in the young group was 0.96 (0.51
-1.79) U/ml. The difference between aged and
young groups was not significant (0.05<CP<
0.06) .
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Fig. 6. Correlation between IL—2 and BCDF

Producing Activity in T lymphocytes
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Relative Level of c-myc m-RNA
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Fig. 7.
expression in Twp cells from aged or young

Relative levels of c—myc protooncogene

persons after the stimulation with ionomycin
and PMA determined by dot blot hybridization
or run—on transcription assay. Twp cells from
aged (O and O) or young persons (M and @)
were stimulated with 1¢M of ionomycin and
1 nM of PMA. Before (0h) and after the stimula-
tion (2h, 5h, 8h and 24h), one part of cell
preparations were subjected to mRNA extraction
for dot blot analysis (0 and M) and the other
part of cell preparations were subjected to run—
on transcription assay (O and ®). More precise
methods were shown in Figs.1l and 6. The
amount of c—myc RNA was estimated by the
densitometric intensity or the radioactive counts
of each dot. The level of c—myc gene expression
was expressed as the percentage to the maximum
expression determined by dot blot analysis and
run—on assay respectively (2 h after the stimula-
tions in either case). Each point in the figure
denotes the mean value from 10 aged or 10 young
persons respectively. S. D. of the value was
expressed as a small vertical bar. The signifi-
cance of the difference of the levels of c—myc
gene expression determined by dot blot analysis
between the aged ((J) and the young (M) was :
P>0.1 at 0h, P>>0.1 at 2h, P<0.02 at 5h, P<<0.02
at 8h and P<0.01 at 24h,
significance of the difference of the levels of c—

respectively. The

myc gene expression determined by run on assay
between the aged (O) and the young (@) was :
P>0.1 at any time point tested.
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Table b. Proliferative Response of Purified Lymphocyte Subsets
from Aged or Young Persons to the Combined Stimulation
with PMA and IM

Donor Responding cell preparation (Mean * S.D. cpm)

groups Twp T4 T8 B

Aged 72,047 £ 2,185| 76,213+1,825 | 53,229+ 2,145 | 38,549%2, 012
Young (196,845 * 2,696|187, 717x1, 384 |170,606+ 2,473 | 80,701%2, 137

A/Y 0. 366 0. 406 0.312 0.478
A O Y O Y O Y
82- ww @ - W - w

L6~ g [ X ow

T4 T8 non T
B

PROBE 1 1Kb i
]

E E E

1 2 3

3.6 | 4.6
H X R
c-myc

Fig. 8. Methylation of c—myc Gene
A : Comparison of c—myc gene methylation in T cell
subsets between aged and young. O : old people
Y : young people
B : Acting portions of restricting enzyme on c—myc
gene.
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The 64th Annual Meeting Symposium

I. TUBERCULOSIS IMMUNITY, FROM BASIC AND CLINICAL VIEWPOINTS

4. LYMPHOCYTE FUNCTION OF PULMONARY TUBERCULOSIS IN THE ELDERLY

Susumu HARADA *
(Received for publication July 17, 1989)

The skin test to tuberculin purified protein derivatives (PPD) was examined in 161
cases of newly diagnosed active pulmonary tuberculosis. Tuberculin reaction was reduced
in size with aging, and was significantly lower in the age group of 70 years or over than of
less than 50. PPD- or PHA-induced proliferation tests of peripheral blood lymphocytes
were examined in vitro, and suppression of lymphocyte proliferative reaction was shown
especialy on the number of activated T lymphocyte subsets (IL2—R or HLA—-DR positive
T lymphocytes) in the group of 70 years or over. These findings suggest that the
suppression of cellular immunity caused in aged persons is one of the pathogenetic factors
for pulmonary tuberculosis.
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Key words : Pulmonary tuberculosis in aged
adults, Tuberculin reaction, Proliferation of

activated T cell
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The 64th Annual Meeting Symposium

I. TUBERCULOSIS IMMUNITY, FROM BASIC AND CLINICAL VIEWPOINTS

5. ACTIVATION AND METABOLIC CHANGES OF MACROPHAGES
IN IMMUNOLOGY OF TUBERCULOSIS

Kingo CHIDA * | Atsuhiko SATO
(Received for publication July 17, 1989)

The effects of aging and malnutrition on BAL cells, such as metabolic disorders and
various immune responses, have been examined.

In malnourished animals, the composition of phospholipids in BAL cells were changed,
and the decrease in the number of specific prednisolone binding sites was recognized.
Furthermore, the decrease of total cell counts and the population of lymphocytes,
neurtrophils and Ia—positive macrophages were observed in BAL cells. However, BAL cells
obtained from heat—killed BCG sensitized animals in malnutrition preserved a good
responsiveness. These impaired cellular development following starvation could be partly
reversed by some antigenic factors, resulting in heavier cell infiltration and granuloma
formation in the lung tissues. These observations suggest that alterations in immune
responses accompanying malnutrition may be closely related to the mechanism of
reactivation and the clinical course and profile of tuberculosis.

Key words : Aging, Malnutrition, BAL, F—0—X N, KREEE, [EXMEEE B
Local immunity, Reactivation ArfesE, AR

*From the Second Department of Internal Medicine, Hamamatsu University School of
Medicine, 3600 Handa—cho, Hamamatsu 431-31 Japan.
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. TUBERCULOSIS IMMUNITY, FROM BASIC AND CLINICAL VIEWPOINTS

5. ACTIVATED MACROPHAGES AND CYTOTOXICITY

Yoshihiro YAMAMURA *
(Received for publication July 17, 1989)

Cellular immune reaction plays an important role in tuberculous infection. When the
host develops cellular immunity, a large number of activated macrophages (M¢@) are
accumulated in the tuberculous focus by the chemotactic effect of lymphokine, and these
M¢ lively phagocytize and suppress the multiplication of tubercle bacilli. On the other
hand, many M¢ are killed during the process of phagocytosis, releasing a large amount
of lysosomal enzymes and cytotoxic substances (TNF etc.), possibly causing the tissue
damage : caseous necrosis, softening and liquefaction followed by cavity formation. To
clarify the process of necrosis in detail, production of TNF-a and IL—6 from human M¢
was observed.

Monocyte/M¢ were separated from the peripheral blood of healthy persons, each group
with positive or negative tuberculin reaction and tuberculous patients, using a commonly
used method. The monocyte/M¢ were stimulated in a culture with lipopolysaccharide
(LPS) or muramyl dipeptide (MDP) and amount of TNF-a and IL—6 in the culture
supernatants were estimated. TNF—a activity was determined by measuring the lysis of
the target cell (mouse L.929 cell), and IL—6 by measuring the *H—thymidine incorporation
into IL—6 dependent mouse plasma cell hybridoma, MH60—BSF 2, in the presence of TNF-a
or IL—6, respectively.

The results showed that the monocyte/M¢ from the tuberculin positive persons, with
or without tuberculosis revealed a higher TNF—a production activity than those from
tuberculin negative healthy cases using either MDP or LPS stimulation. The monocyte/
M¢ from tuberculous patients produced more TNF—a with MDP stimulation than with
LPS. On the contrary, IL—6 production was higher in the tuberculin negative persons than

* From Toneyama National Hospital, Toyonaka City, Osaka 560 Japan.
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in positive cases with or without tuberculosis.

B BBk H10 5

The TNF—a or IL-6 in monocyte/M¢

culture media were inactivated by anti—-TNF or IL—6 monoclonal antibody, respectively.
The role of TNF—a and IL—6 from Mg in tuberculous inflammations is discussed.

Key words : Cellular immunity, Monocyte/
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Fig. Induction of TNF-a and IL—6 in monocytes/M¢ from
subjects with positive and negative tuberculin test. Values (mean+
SE) are expressed as TNF—a IL—6 activity (unit/ml) of superna-
tants from human monocytes cultured in the presence or absence

of LPS or MDP as described in detail in MATERIALS and

METHODS. Symbols :

*and**,

statistical differences from the

value for the control group (subjects with negative tuberculin

test), p<<0.05 and p<{0.01.
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