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Analysis of Phenotype and Mitogen Response in
Peripheral Blood Lymphocytes of Patients
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(Chief : Prof. A. SUZUKI)

ABSTRACT In order to clarify the immunological aspects of tuberculosis and sarcoidosis,
phenotype and mitogen response in peripheral blood lymphocytes were analyzed in 122 patients with
active pulmonary tuberculosis, 156 patients with sarcoidosis and 53 normal controls, who were divided
into four groups by age of less than 30, from 30 to 49, from 50 to 69 and exceeding 69.

1) In normal controls, the group exceeding 69 years of age had significantly low CD3 (+) cells,
low CD4 (+) cells, high CD16 (+) cells and weak mitogen response to Phytohemagglutinin and
Concanavalin A in comparison with total normal controls.

2) In active pulmonary tuberculosis, CD8 (+) cells were significantly low and CD4 (+) cells
tended to be increased as compared to normal controls, while regarding y5 T cell receptor (TCR),
there was no significant difference between active pulmonary tuberculosis and normal controls.

3) In sarcoidosis, CD3 (+) cells, CD4 (+) cells and CD8 (+) cells were significantly decreased
and CD19 (+) cells and y& TCR (+) cells were significantly increased as compared to normal con-
trols.

4) By the degree of expression of yd TCR, sarcoidosis was subgrouped into a low value group
(4.8% or less) and high value group (more than 4.8%). The two groups were distinct regarding
phenotypic markers of peripheral blood lymphocytes, response of tuberculin test, incidence of skin
lesions and levels of serum angiotensin converting enzyme activity and serum lysozyme.
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Table 1 Patients and Normal Controls

Age Tuberculosis Sarcoidosis Normal Control
—29 - 20 57 15
30—49 31 43 12
50—69 46 49 16
70— 25 7 10
Total 122 156 53
Mean age 51.8+1.7 41.4+1.4 48.9+2.9
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Table 2 Phenotypic Analysis and Mitogen Response of Peripheral Blood Lymphocytes in Normal

Controls
A. Phenotypic Analysis

Age CD3 CD4 CD8 CD19 CD16 ys TCR
—29 65.2+1.7 38.5£1.6 31.9£1.8 14.2+1.1 11.0£1.3 2.7+0.4
30—49 68.1+2.3 41.3%+1.9 32.5+1.7 12.6+1.4 11.2+£1.8 1.5£0.3
50—69 65.7+1.5 44.3%£1.0 26.1£0.7 15.5£0.6 10.8*+1.2 2.3x0.3
70— 55.8+£3.6" 32.6+2.0% 30.6x+1.8 13.6+1.8 23.7£3.7* 1.1+0.3*
Total 64.2+1.1 39.4%0.8 30.4+0.8 14.0+0.6 13.4£1.1 2.0£0.2
—69 66.2+x0.9 41.2%+0.8 30.3+0.8 14.2%0.6 11.0+0.8 2.2+0.2

B. Mitogen Response

Age PHA ConA PPD
—29 591.4£63.7** 476.7X£57.3** 135.8+ 9.4
30—49 417.9x20.8 327.1+£19.3 131.43 8.5
50—69 418.5+30.8 263.5x21.5 131.8+13.6
70— 248.9427.0%* 154.4%14.2** 122.3£ 5.3
Total 419.1426.8 303.2+£24.2 130.4+ 5.0
—69 472.0x27.5 349.4%25.9 132.9+ 6.3

* p<0.01 in comparison with positive percentage
values of the same marker in total.

* p<0.05 in comparison with positive percentage
values of the same marker in total.

** p<0.01 in comparison with stimulation index
values of the same mitogen in total.
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Table 3 Phenotypic Analysis of Peripheral Blood Lymphocytes in Active Pulmonary Tuberculosis

and Sarcoidosis
A. Active Pulmonary Tuberculosis

Age CD3 CD4 CD8 CD19 CD16 yé TCR

—29 67.1x1.6 38.9+1.4 28.9%+1.4 15.5+1.4 9.4+1.3 4.1x0.9
30—49 67.9+1.6 46.2+1.7 24.9£1.1* 13.3x1.0 9.4£0.9 2.1£0.4
50—69 66.3+1.4 45.0+1.1 24.0+1.4 13.3£0.9 12.7£1.4 1.7+0.3
70— 57.2%£2.8 37.1+1.7 26.1x1.4 17.4£1.5 14.7£1.9* S 1.7+0.4
Total 65.0x1.0 42.7+0.9* 25.4+0.7* 14.5+0.6 11.8+0.7 2.2+0.2

69 67.0x£0.8 44.1+0.9 25.3£0.7% 13.7£0.5 11.0£0.7 2.34+0.2

B. Sarcoidosis

Age CD3 CD4 CD8 CD19 CD16 vé TCR

—29 60.3%x1.3 34.6x1.0 26.4+0.9* 18.4%0.9* 10.4£0.8 4.4+£0.5
30—49 62.8+1.6 39.0x+1.2 24.8+1.3° 16.9+0.9* 10.1£1.0 3.0+£0.4
50—69 59.4+1.3 40.4%1.1 22.1+0.9 19.1£1.1 11.9+0.9 2.1£0.3
70— 55.143.4 37.4%£2.5 29.0+4.2 14.2+2.8 17.2£3.1 1.4+0.6
Total 60.5+0.8* 37.8+0.6 24.7x0.6* 18.1+0.6* 11.1£0.5 3.1+£0.2*

—69 60.7+0.8* 37.8+0.7% 24.5£0.6* 18.2+0.6* 10.6£0.5 3.2+0.2%

* p<0.01 in comparison with positive percentage values of the same marker in thé same aging group of

normal controls in Table 2-A.

* p<0.05 in comparison with positive percentage values of the same marker in the same aging group of

normal controls in Table 2-A.
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Table 4 Mitogen Response of Peripheral Blood
Lymphocytes in Active Pulmonary Tuberculo-
sis and Sarcoidosis

A. Active Pulmonary Tuberculosis

Age PHA ConA PPD

—29 524.9+78.2 384.0+ 51.9 190.4%27.2
30—49 493.1:+47.3  283.7% 21.7 196.6%34.6
50—69 426.2+44.4 289.5+ 39.0 188.9%36.1
70— 441.0+59.3 316.3+107.6* 141.5+28.8
Total 466.9+28.7 313.4% 23.5 185.6%17.4*

—69 472.6%£30.6 313.0x 25.9 191.7+19.2*
B. Sarcoidosis

Age PHA ConA PPD

—29 567.9%42.5 370.2+28.3 149.0+13.1
30—49 611.2449.9% 301.0£26.8 129.9+ 5.7
50—69 382.5-4-29.2 237.8£21.0 126.9+ 6.3
70— 464.0+89.7% 194.0%+25.5 155.3+26.5
Total 514.44+24.7 304.9%15.9 137.8+ 6.0

—69 516.4+25.6 309.5+16.3 137.0£ 6.2

* p<0.01 in comparison with stimulation index
values of the same mitogen in the same aging
group of normal controls in Table 2-B.

* p<0.05 in comparison with stimulation index
values of the same mitogen in the same aging
group of normal controls in Table 2-B.
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Table 5 Comparison between Growps of High and
Low Values of yo TCR of Peripheral Blood
Lymphocytes in Sarcoidosis Regarding Im-
munological Parameters

A. Phenotypic Markers

Low Value Group High Value Group

CD3 59.5+0.9* 64.7+1.7
CD4 38.5+0.8 35.0£1.4%
CD8 23.5+0.7* 27.9+1.4
CD19 18.8£0.7* 16.5£1.1
CD16 11.14+0.6 9.9%0.9

B. Mitogen Response

Low Value Group High Value Group

PHA 542.0+33.8 457.4432.3
ConA 319.9+£21.1 285.4£22.9
PPD 141.0% 8.2 127.9x 7.2

* p<0.01 in comparison with positive percentage
values of the same marker in a normal control
group in Table 2-A.
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Table 6 Comparison between Groups of High and Low Values of ys TCR of Peripheral
Blood Lymphocytes in Sarcoidosis Regarding Clinical Pavameters

Low Value Group

High Value Group

24.6% 14.3%

Stage 0 (28/112) ( 5/35)
42.1% 57.1%

Stage 1 (48/11?1) (20/35)
27.2% 20.0%

Stage 1I 31/ 12) (73
6.1% 8.6%

Stage 111 77110 ('3/35)
. 72.8% 74.3%

Eye Lesion (83/114) (26/35)

. . 11.4%" 0.0%
Skin Lesion (13/1104) ( 0/35:))
Tuberculin Reaction 39.4%* 14.3%
(positive) (43/109) ( 5/35)
ACE 22.820.8 26.9+1.9*

auv/o (n=114) (n=35)
Lysozyme 12.0+0.6 14.5+1.37

(ug/mi) (=99 (n=33)

* p<0.01
* p<0.05
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