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CELL MEDIATED IMMUNITY IN PULMONARY TUBERCULOSIS PATIENTS
WITH DIABETES MELLITUS

Kazuko ONISHI*, Hiroshi FUJIWARA, Kazuhiko KAMEDA and Izuo TSUYUGUCHI
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Cell mediated immune responsiveness was studied in tuberculosis patients with diabetes
mellitus. Peripheral blood lymphocytes (PBL) were examined for their in vitro proliferative
response stimulated with purified protein derivative of tuberculin (PPD) or nonspecifically with
PHA or Con A. PBL was also examined for PPD-induced mitogenic factor (MF) production
and/or their responsiveness to MF stimulation. The results obtained were:

1) PBL from tuberculosis patients with (P<0.01) or without (P<0.02) diabetes mellitus gave
lower proliferative response to Con A stimulation than PBL from healthy, tuberculin-positive
individuals.

2) PBL from tuberculosis patients with diabetes mellitus showed decreased proliferative re-
sponse to PPD stimulation compared with PBL from either patients without diabetes mellitus
or healthy donors.

3) No significant differences were observed between patients with and without diabetes mel-
litus or between patients and healthy donors in their ability of PPD-stimulated production of
MF or response to MF which was elaborated by BCG stimulation of pleural fluid lymphocytes,
although PBL from tuberculosis patients responded slightly less than PBL from healthy
donors to MF stimulation.

Decreased response to PPD stimulation observed with lymphocytes of patients with diabetes

mellitus suggests depressed cell mediated immunity to tuberculosis in these patients.
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MRS LUVHE

1. MF D LRARMEZEEOF T, WREY &
LT 2IER (LITT, AfFERERE L T) 3560%;%
U, A0 Wik EE (LU, JEADEEEEE L ag
T) 2668 & oy KBt A 200 & DA77 -
72,

2. ) oNERD G D BEB L UREEE AL D 10~15
mi#Rif L, Ficoll-Conray l&Emiik” 1 L 0 Mim
) 2 oSEREERELL 72,

3. THika, BH#ile, THIBEY 7w b @ THfL,
Ev+y FERE, Bfifgiz, EACut v FMERkEIC
INHEZEL, THEY 77Xy M2, £/ 79—+
KOKT &) — X% F v 72 B8 e itk Iz b ),
helper #fE # £F> & 115 OKT 4 * #i}, suppressor
BEREAFF D L & 115 OKT 8 "M EE X 4T 70 - 72,

4. BEFEW, <4 b vz, PPD SN, 10%
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HHL 72,
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AT & ) PPD RIS ML % bRk L 72 ARSI
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Glunzfii s L7z,
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in vitro IZ BT BCG (10 #g/ml) & & 312 4805RI 1S
ELH, BELEZIVET 7408 — (K794
Z:10.45p) THEBLMF & L CHWR, Z0ERZ
BLTCHE—ay FOMF 2w, BEB L O#EAK
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e LTI, WD s T) > SBR 2 538 i
DWN AL EREL, ZOEEELIIV, 220
MF 3, 70°C, 2053 BJLEIZ LD, 90% Ll it ns
BT LZZ &5, BCG DILFE R 5 DIR A LR T
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FKAFIMY) > 2 <BRF D THIN, B Az D\
12, GUFERERE, JEAUREER, W AMO I
ld& 51 h - 72, OKT 4 MBS BWT, ARE
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2. Vo BROMF EARE | B ) > 23K in vitro
PPD #ili#ic & 2 MF EEARE 2 EH A DL D L B L 72
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N -7, (Fig.1)
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AR L, BuRIEEE2RL 72, (Fig.2)
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Z& 6N Lr o 7208, A0FHEERE (P<0.01), A6
BERE (P<0.02) &4, EABICLL, AE0HKE
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13 & 5L 72 BRI Y ~L 7 )~ PPD Bz
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AR ETL L OMEEARICIEL, K afEs
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Table 1. Distribution of T and B Cells and T Cell Subsets in Tubercu-
losis Patients with and without Diabetes Mellitus

TB Healthy

TB+DM
T cells 75.6+4.5 (n=8)
B cells 12.8+4.8 (n=8)
OKT 4 39.4+3.3 (n=11)
OKT 8 28.4+9.0 (n=11)

76.1+5.4 (n=13)
12.4+2.2 (n=13)
39.5+£9.9 (n=10)
20.9+5.8 (n=10)

74.76.0 (n=9)
13.3£3.3 (n=9)
42.7+4.9 (n=10)
32.1£5.3 (n=10)

Each figure represents percent of total lymphocytes.
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Fig. 1. PPD-induced  production of  mitogenic

factor by peripheral blood lymphocytes. PBL
from tuberculosis patients with (TB+DM), with-
out (TB) or healthy donors were cultured with
PPD for 24 hours in  vitro. Culture supernatants
were assessed for mitogenic activity using of
PPD-nonreactive lymphocytes.

RL727S, BEZE34d» 572, (Table.2)
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Fig. 2. Proliferative response of lymphocytes to

PBL were cultured in vitro in

factor for 6 days.
examined by assessing
the cells during

mitogenic factor.
the presence of mitogenic
Proliferative response was

the 3H-TdR incorporated into
the last 18 hours of culture period.
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Table 2. Proliferative Response of PBL from Pulmonary Tuber-
culosis Patients with or without Diabetes Mellitus

Stimulants Subjects 3H-TdR incorporation (cpm)

Con A TB+DM (n=34) 20,173+£7,602 *
TB (n=25) 22,705+7,302 **
healthy (n=18) 28,171+7,270

PHA TB+DM (n=33) 31,538+11,621
TB (n=26) 29,942+8,273
healthy (n=16) 34,320+8,778

PPD TB+DM (n=25) 17,125+10,474

TB (n=20)
healthy (n=19)

21,103+10,404
21,047+6,974

Lymphocytes were cultured in the presence of Con A (20 ug/ml)
or PHA (5 ug/mi) for 3 days or in the presence of PPD (50 ug/ml)
for 6 days. *H-thymidine incorporated during the last eighteen

hours was counted.

* P<0.01 compared with healthy controls.
** P<0.02 compared with healthy controls.

Table 3. Responsiveness to and PPD-Induced Production of Mitogenic
Factor in Tuberculosis Patients with and without Diabetes Mellitus

Subjects PPD-induced

Production of Response to

proliferation mitogenic factor
TB+DM
low responder 10,025+1,159 1,194+328 6,645+1,296
(n=13)
high responder 30,932+2,591 4,855+2,173 7,645+1,937
(n=7)
TB (n=13) 21,883+2,647 1,830+867 7,312+1,014

Healthy (n=12) 22,655+1,896

2,644+1,048 10,757+1,558

Tuberculosis patients with diabetes mellitus (TB+DM) were classified into two
groups according to their proliferative responsiveness to PPD stimulation.

Each figure represents mean cpm+SE.
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THIBY 72> F OREH ORI LEE Bbh 2,
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