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The Relationship between Cell-mediated Immunity and Subtypes of Lymphocyte in
BAL Fluid and Peripheral Blood in Patients with Pulmonary Tuberculosis

Soo Taek Uh, M.D., Mi Kyung Cha, M.D., Sang Moo Lee, M.D., Hyun Tae Kim, M.D., Yeon Tae Chung, M.D.
. Jun Hee Woo, M.D., Yong Hun Kim, M.D. and Choonsik Park, M.D.

Department of Internal Medicine, College of Medicine, Soonchunhyang University, Seoul, Korea

Background: The activated T lymphocyte by inhalaed mycobacterial antigen may evoke cell-
mediated immunity in patients with active pulmonary tuberculosis. These activated lymphocyte may
influence the response of tuberculin-purified protein derivative (PPD) in skin test. But occasionally,
anergy to PPD appear in patients with pulmonary tuberculosis in spite of active stage. Thus we
evaluated the effect of change of subtypes of lymphocyte in bronchoalveolar lavage fluid (BAL) and
peripheral blood on anergy to PPD in patients with active pulmonary tuberculosis.

Method: We performed tuberculin skin test and flow-cytometry analysis of lymphocytes obtained
from BAL fluid and peripheral blood in 11 healthy normal volunteers and 20 patients with active
pulmonary tuberculosis.

Results:

1) The composition of lymphocyte significantly increased in patients with active pulmonary
tuberculosis when compared with that in healthy control (25.2+4.8 vs 6.5+1.3%, p<0.01), but
composition of monocyte significantly decreased (69.6+5.7 vs 89.2+1.4%, p<0.05) in analysis of
BAL fluid.

2) There were no differences in compositions of cells in BAL fluid between responders and
no-responders to PPD.

3) The compositions of CD3 (+), CD4 (+), CD3 (+) IL-2R (+), CD3 (+) HLA-DR (+) significantly
increased in BAL fluid when compared with those in peripheral blood in patients with active
pulmonary tuberculosis. But the composition of CD8 (+), CD4/CD8 were not different between BAL
fluid and peripheral blood.

4) There were no correlations between response to PPD and compositions of cells and lymphocyte
subtypes in BAL fluid and peripheral blood in all patients with tuberculosis, responders, and no-
responders, respectively.

Conclusion: From these results, we suggest no direct relationship between compositions of inflam-
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matory cells in bronchoalveolar lavage fluid and we could not rule out the possibility of compart-
mentalization of activated lymphocyte involving in anergy to PPD in skin test in patients with active

pulmonary tuberculosis.
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Table 1. Cell Profiles of Bronchoalveolar Lavage Fluid in Patients with Active Pulmonary Tuberculosis and Normal Control (NC)

Neutrobhil
(%)

Epithelial
cell (%)

Eosinophil
(%)

Lymphocyte
(%)

Total number Monocyte
(%)

of cell (x 10%)

Rate of
recovery {%)

Patient

25.2 £ 4,8% 4.2+1.2 0.40 £ 0.25 0,56 + 0.21

69.6+ 5.7*

358154

511 2.7

Total (20)*

PPD-

0,292 0,25
0.71 £ 0,29

0.03 £ 0,03

3.7+1.8
44+£16

33.7+89

623102
73.5% 6.8

39,1 £7,0

55.7 % 4,1

responders (7)

0.61 £ 0,38
0.06 + 0,03

20,7 £ 5.4

34075
23,6 + 6.2

48.6 £ 3.5

no-responders (13)

NC (11)

3.03 2 0.90

6.46'x 1.3 1.3£0,3

892+ 14

51941

+ Data are expressed as mean * standard error., '

# parenthesis denotes the number of studied subjects

* P < 0,05 vs normal control
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p>0.05), F A4+ PN HA dzg 2o &
7hlo) Ak A=k BAI8HA Aol Yl tH(35.8+5.4 vs
23.6%6.2X10*/mm?®, p>0.05), 741 Z (monocyte)
= AT A A4 2 Foll vlste] FelshAl A of
N2 (69.6+5.7 vs 89.2+1.4%, p<0.05), Ast
< ATl A A4 Az Fol ulste] fol8Al Fhs of
U TH(25.244.8 vs 6.5+1.3%, p<0.01), = °]9

9 F4HAT, TATF, AAATE A4FS SAF A
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AT 54 S 2 BT Abele) a2 A
A} AZ 249 vl & Aol 7k i ch(Table 1),
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Yo| umtolye vjm
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379 2Av]E G2 Yo Fo3A s U
2(CD3*: 76.56+2.18 vs 57.59+2.17%, p<0.001;
CD4*:51.24+2.33 vs 35.20+2.32%, p<0.005), CD8*
Qs % CD4/CD8Y vl & 7| 8= A ZA A o Lz
Yol ofzlol A Aolzl giich, 7|3 s EA)A AU 2]
CD3* IL-2R*, CD3* HLA-DR* -9 2A4dl: =t
ZY AP} Z715]0) 9ltH(CD3IL-2R*: 2.41+0.57
vs0.933+0.16%, p<0.005; CD3* HLA-DR*:16.92+
3.89 vs 3.94+0.70%, p<0.005) (Fig. 1),

BA-F%F PPDoll tah FAub-g-& ¥l F3} &4 9t
S5 23l F AlelollE 7|3A] A ZAH A2 Q)slT9
zA el Aol o FoflA Ato]7} ¢lglom (Table 2), %
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Fig. 1. Comparison of subtypes of lymphocyte from bronchoalveolar lavage (BAL) fluid (open) and periph-
eral blood (dashed) from patients with active pulmonary tuberculosis. The composition of CD3 (+),
CD4 (+), CD3 (+) IL~2R (+), CD3 (+) HLA-DR (+) lymphocyte significantly increased in BAL fluid
when compared with that in peripheral blood. *p<0.001 vs BAL and *p<0.005 vs BAL
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Table 2. Composition and Number of Subtypes of Lymphocyte in Bronchoalveolar Lavage Fluid from Patients with

Active Pulmonary Tuberculosis*

co3(+) 7%, CD4(r)  CDB(+)  CD4JCDS HERE;(;&’(%;*
Composition (%)
Responders (7) 795£35 15503 55850 27.4:27 22:05 105%34
No-Responders (13) 750428  29:09 49.0%23 27.3:19 19103 20154
Number (x 10%/mL.) B
Responders (7) 112242  03:02 84231 44:18 - 2.1£1.0
No-responders (13) 65:31  02:0. 22:10 - 14505

4222

* Data are expressed as mean # standard error.

Table 3.- Composition of Subtypes of Lymphocyte in Peripheral Blood Fluid from Patients with Active Pulmonary Tu-

berculosis*
cD3, ; CD3 (+),
co3(+) | O,y CP4() CD8 (+) = CD4/CD8 HLAZDR (+)
Responders (7) 60.6£2.3  1.1:03  33.4%3.0 24.5:27  1.5:0.3 3.1£0.7
No- Responders (13) 55,7+3.2 0.8:0.2 36.3£3.3 23.0+2.1 1.7+0.2 4,610

* Data are expressed as mean * standard error and percentage,

Table 4. Correlation Between Cell Profiles of Bronchoalveolar Lavage Fluid with Response of Mantoux Test*

Monocyte Lymphocyte Neutrophil Eosinophil Epithelial cell
Total - 1656 2511 - 1227 —.2639 —-.2553
Responders 1485 —.1181 —.1956 —.1828 —.5511
No- Responders 0826 —.0402 —.2282 -.1381 0830

* Data are expressed as correlation coefficiency

PPDol B &t 9] %ukg5 7|8 ALAH AL 24
vl Apelol 2% ARIA )} gglcHTable 4), =4
As $23% PPDol thal 4] uh3-¢ uol 73} &4
e 2ajd A%, AT LTS §E ASolx
PPDol| o3t ] 34b8-3} 7|3 szAde) 3 Bxy
Alsl dutFolyel 24z ABBAL A
(Table 5),

a &
£ AgoAE 71843 sz AH Qo] FF AL A

ZejAR W e AAAA BA0L glon, 2%
A AZY gl X e A4 qF 4E9 Asbe At

T-ol ol AT Ak A% AT & i

AAg e AEefAY Hg 1, & T 24
3t A9 welel Fad AEE 3, wfe}A 7]
[A) AZAH AN dsiT Fo) A3l olE
HAAY gAe 71 AZE A Qo] A 25 20.0%0]
A 30.1%7A 9 $E2 ATt AAge Aoz
FEE e, & AgaAs gubrrt AR e
§& 25.2%2 A7) R3AESH Aol7h gigich £ 4
dAe Aoz A4 o7 AHAE AAssl
7] Aol B dAehs, AR Fol Frhe DA A
a9 B ashe 9] HAde] A gerz ojf3
ARG @A e A dAHAL AH A YubTe] 249
Zhol & o)zt 0& Aoz Arade),
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Table 5. Correlation Between Subtypes of Bronchoalveolar Lavage Fluid and Peripheral Blood and Response of Man-

toux Test* -
CD3(+) CD3,IL2—R(+) CD4(+) CD8 (+) CD4/CD8 CD3 (+), HLA-DR (+)

Bronchoalveolar Lavage Fluid

Total 2470 —.2774 2849 .1038 .0700 —-.2318

Responders —-.2511 —.1642 -.5137 .2566 —.5188 —.1303

No- Responders 4113 0263 4952 3341 —.0626 2317
Peripheral Blood

Total 2109 2373 —-1418 .0183 —.0876 —-.2201

Responders —1555 —-.2154 2898 —-.5512 5311 .0048

No- Responders —.4632 2710 —.5377 .0036 .0391 .2093

* Data are expressed as correlation coefficiency

A 5] FApel A A akg HAA A4S Bal
3¢ w2 ddve] PPDol| o3l lymphoblast trans-
formation (% oo~ W ¥) & Aslso] AIql, =
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A A A4 I3 a3 xshe) fiqlo] Fao 97 A
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_:)

(2

o oo sE 4
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ol WEt BT 6.6%2'® B Aol F54 5
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9 Ul 3.9% 2tk F 7t of b= A &, v S A uky

-9} zlo] &, ®b519.2 ZhA = of 4 4 (indirect immuno-

fluorescence method) 2.2 £ ATolAx FA4Z 4
4 (flow-cytometry) 2.2, &o]7} A=, 43 5
A AR gae] gz depe Al vis] 4%
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Y HAol YoM Aol WAT 4 oz Hh5e
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AAEL 7| BA] AZAH N =8 Qlulreo] 40t
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A HoZ AAasg ot Ax 2 25 ARDAE DA
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AAAA7} ok Raste, BAAANE sl o4t
o 5|3 g}, ol2ldt o] A SRl GxgA T
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prostaglandin?”e] T 2 Wolmalo gy
HE =X e o 4 AR 35 1) °3.:»"54°1°¥ ¥ Ao
2z Azdd,
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# 84 F, AY, vel, 4 AeETE TEA 4
Abs|ojo} @ Aoz ALasie, ;

PPDell ohgt 94 ubg A4 49 2§55 £
71 $1% & wos PPD-Tweend o] &3: Aol
syringeoll PPD7} u] o]z o2 ¥ (adsorb) =& A
<= Y F Yol FAAgke] Aol o] 8" + oy,
£ Aol A& PPD-Tweens A1-83514] @gtomz 7]
%% syringeol 2 3 F wlE Azbllo] SkAllA F
At o8 YL sy}, BT 28 FAle
74% circulating T 45}79| 44 24 9 759 74
2 ql3le] PPDell e 94 whgo] AslE 4 glov
221 654] o] Aol A AT A A4 FH4 g9 A3}
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%74 9. “ball-point pen technique”s} “palpa-
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FAY o ubge] BA Gt dA Y& 6, WA
Mycobacteriazt F =g T a7} P4 3}s]0] A)
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culin-purified protein derivativeell D& 4 =4
$-& F2 AZoA4 doubgel o8] o] Foifoz &
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1) 718A HEZAH A dalTE SR FA
thz ol Hlate] foldtA Frhsie] 3U(25.2+4.8
vs 6.6+1.3%, p<0.01), 274X (monocyte)+ &
AFol A A4 ol z2Fo] w3 F31A LA YU
v}(69.6+5.7 vs 89.2+1.4%, p<0.05), ..

2) PPDojl gt o4 ubg-& 29l FATH 4 &
€ 9l AT Aloj9] F AR HEAY A2 24 ¥
£ Aolsl gRAet,

3) SAFNA 719A] | 2AAA W] CD3Y, CD4*
alte 2Aul e dxgAnc fo3iA FrhEle] gl
93 (CD3*: 76.564+2.18 vs 57.59+2.17%, p<0.001;
CD4+: 51.24+2.33 vs 35.20+2.32%, p<0.005),
CD3*IL-2R*, CD3*HLA-DR* ¢3}-1-9] 248l ¥2
deurh Frl=o] 99 cH(CD3IL-2R*: 2.41+0.57
vs 0.93+0.16%, p<90.005; CD3* HLA-DR*: 16.92+
3.89 vs 3.94+0.70%, p<0.005),

4) A% PPDol| e FAukS-& 2ol 3 ¥4
Hh8-8 1ql 7 Abolol e 1WA HZAH AU T
o &4 9] o] Bl oA Aol 7t gllet, '

5) 8A-Foll A PPDel| i o] 4ub-3-3t laA] s
AR Az zAw] Aol 25 AdAA 7 AR
o}, PPDell tf g o) #uks-5 7|3 A2 A o T2
oo Yooty el 243 E AdaA s} e

B AEAoz J3A dZAHAUY 4F AT
s} AzeiA4 W 2= AR FA7} Y
A4 ggen, 254 AR ol A4 %
W29 A sl Yubre Fo] o Asfels A& Wl
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