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Adenosine deaminase (ADA) is an enzyme which is essential for the differentiation of lymphoid
cells, especially T-cells and ADA plays a role in the maturation of monocyte to macrophage.
Theretore ADA levels are related to stimulation of cellular immunity.

We have investigated the measurement of ADA activity in bronchoalveolar lavage fluid of the
patients with active and inactive pulmonary tuberculosis and control group. The results obtained are
as follows;

1) The ADA activity and corrected ADA activity from the BAL fluid in active tuberculosis group
(Total Lavage ADA; 18.4+22.5 mU, Total Lavage ADA/Albumin; 2.45+1.61 mU/mg) were increased
when compared with those in inactive tuberculosis (TL-ADA; 5.8+2.5 mU, TL-ADA/Alb; 1.83:4+0.53
mU/mg) and control (TL-ADA,; 6.6:+4.3 mU, TL-ADA/Alb; 1.62+0.60 mU/mg) groups.

2) The ADA activity and lavage ADA/serum ADA activity ratio in BAL fluid from the lesion site
(TL-ADA; 42.9+£42.3 mU, L-ADA/S-ADA,; 0.53+0.32) were increased when compared with those from
the non-lesion site (TL-ADA; 12.5+11.2 mU, L-ADA/S-ADA; 0. 2910. 12)and normal side (TL-ADA; 12.
74110 mU, L-ADA/S-ADA; 0.34:+:0.27) in active tuberculosis group.

. 3) The ADA activity in BAL fluid from far advanced group (TL-ADA; 62.5+30.3 mU) was in-
creased when compared with those from the mild group (TL-ADA; 10.5+7.5mU) and moderate
advanced group (TL-ADA; 13.2+11.7 mU) in active tuberculosis.

4} The albumin level from the BAL fluid was correlated with the ADA activity (R=0.89). -

5) The ADA activity recovered from the BAL fluid was correlated with the recovered lymphocyte



percentage (R=0.60).

In conclusion, the ADA activity from the BAL fluid in active tuberculosis group was increased
when compared with that in inactive tuberculosis and control groups, especially from the lesion site.
To evaluated the specificity of ADA determination for diagnosis of active tuberculosis, BAL must be
done at lesion site of the diseased lung and the proper correcting material other than albumin must
be chosen to correct the dilution factor of lavage fluid.
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FAAYF] 32,4116 4%E v T A A Y F Y
20.4+11.4%, 279 15.314.8%¢l vldle] $-203}
Al 7189 ek (p<0.05, Table 1), 71 @A s L2
o] 3040 F&dol 4 Z438 ADA SAHEE FEIAY
T 7.4£8.30/L2 v &5AAYT 3.1+0.7U/L, o
ZF 2.9x1.2U/Le}l vlsle] F7bd #A%L g
(p>0.05), 719 ZAMY ko] 235 ADA %
e FEAHAEFo] 18.4+22.5mUR v REA A8
T 5.8+2.5mU, "l&F 6.614.3mUdl vjsted oa]
748 743k vk (p>0.05). FFAAAZY] zA
ADA B4 x = Total Lavage ADA/Albumin 2.45+
1.61 mU/mg, Lavage-ADA/Serum-ADA 0.37+0.
26, (Lavage-ADA/AIb)/(Serum-ADA/Alb) 9.05+

12.78(X 10)2 ¥| 5 A UF o 2ol vlshe] Z7}
o] %ot $-28 sbol: godch(Table 2, Fig. 1),
3 ADA B4 5= A7l 27} fich 7B
FAMY) ADA $4E7} 2749 A% albumin %=
A 24590 F gt 7ol ABBAL YA R=
0.89, Fig. 2). 71@As Z4Hdehe] ADA B4E9} 9
57 HEE EE ol ABTA ALTHR=0.60,
Fig. 3). '
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A

L, A&l 5.04.5U/Le] vl3ted FofsA F71=9

Table 1. Findings of Broncnoalbeolar Lavage Fluid in Tuberculosis and Control Group {Mean £ SUj

Tuberculosis Control {n=6)
Active (n=21) inactive (n=8) :
Recovered fluid volume (%) 454 +13.6 37.6+13.3 32.7: 8.6
Total cetl count (x 10%) 103+ 10.1 34 2.7 5.8x£5.3
Cell differential (%) '
Macrophage 6512 17.0% 76.9+11.6 825140
Lymphocyte 324 :16.4*@ 204+ 11.4 15,31 4.8
Neutrophil 24t 29 25+t 24 13+1.0
* p < 0.05 wnen compared with control group @ p < 0.05 when compared with inactive group
Table 2. Analysis of ADA in Serum and Bronchoalveolar Lavage Fluid (Mean + SD)
L~ADA TL—ADA TL-Alb TL—ADA/Alb S—ADA L—ADA/S—ADA _-—ADA/AD
{(uny  (mu) (mg) {mU/mg) (U/L) S—ADA/Alb
Tuberculosis
Active (n=21) . 7.4+8.3 18.4%22.5 7.0£6.1 2.4Sil 61 17.9:8.3 0.37£0.26 9.05£12.78
Inactive (n=8) 3.1£0.7 5.8t 2.5 3.411.7 1.83:0.53  15.9:5.] 0.21£0.08 6.50& 2.46
Control (n=6) 2.9+1.2 6.6x 4.3 4.0z2.1 1.62:0.60 14.6:0.7 0.20£0.08 5.72¢ 2.21

# L—ADA :lavage ADA, L—Alb :lavage albumin,

" S—ADA : serum ADA

TL—ADA : total lavage ADA amount, mU of ADA in tne total returned volume

TL—~Alb : total lavage albumin amount.
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Fig. 1. Tatal lavage ADA ~Albumin ratio in Bron-

choalveolar lavage fluid.
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Fig. 2. Correlation between tatal lavage ADA and
albumin.
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Fig. 8. Correlation between total Lavage ADA and
percentage of the lymphocyte in bron-
choalveolar lavage fluid.

Z7}519H(p<0.05). albumine 2 m4 g ADA 24

£& ADA 45 2714 albumink 7o} E7bxlo] ]
3 2o}7} ¢l (Table 4),

3. gEMuAse AE 5ol Wi ADA E4x

A AW 214l e Huol webd HE
% %2 FHoE T2 iak%vnﬂ 71 TR A 2 A H ol &
S H&% 142 7% 20.6+£12.5%, F%
Z 33.3416.5%, % 57.117.2%3% 5% w7 Aol 4
22l g} ol s}-2] _57}~ i&’i\;{-(p<0.05, Table 5). 7|
3}

= %0 l 23.2+11.2U/LE #AF 3.7+1. 9U/L
£ 7 8+5.6 U/Lel| u)eted $2)8kA4] 71 5l
0.05). 7)BAHZAH R Akl Fhw] ADA%—
ol 62.5430.3mUR 7% 10.5+£7.5mU,
2411.7mUe| ul8led folalA] Z7ksdd
0.05), albumine & 2438 ADA &4 %+ ADA
%‘éi Z744] 4] albumin®. Zro] Frisje] vlal 9
i} (Table 6).



Table 3. Coparison of BAL Findings According to the Lavage Site in Active Tuberculosis Group (Mean = SD)

Diseased Side (n=9) Normal side {n=12)

Lesion site {n=4) Non-{esion site (=5}
Recovered fluid volume {%) 433129 45.6 £ 10.6 46.0 £ 15.7
Total cell count (x 109} 13.0 5.8 50% 33 11.7212.4
Celt differential (%) ;
Macrophage 46.0 £ 11.5%* 66.4 £ 20,0 70.9 £ 13.1
Lympnocyte 49.2 £ 15.7% 30.1£19.2 27.7%£125
Neutropnil 49+ 5.6% 30 19 1.3+ 1.2

* p < 0.05 wnen compared with control group

Table 4. Analysis of ADA in Serum and BAL Fluid According to the Lavage Site in Active Tuberculosis Group

{Mean * SD}
L—ADA TL—ADA  TL—Alb TL—ADA/ S—ADA L—ADA/ L—ADA/AIb
(U/L) (mU) (mg) Alb(mU/mg} (U/L) S—ADA S"‘ADA/AIb

Diseased side {n=9)

tesion (n=4) 16.7:14.9*@ 42.9:423*@143:89 2.31£1.57 25.9¢13.5%0.53:0.32  3.63: 0.45
non-lesion {(n=5)  5.6;, 3.5 12.5:11.2 7.4+6.5 1.81:0.38 18.7+ 3.9 0.29:0.12 4.41% 1.42
Normal side (n=12) 5.0, 4.5 12.7:11.0 4.5£2.3  2.76£1.91 14.9x 6.1 0.34:0.27 12.80:16.14

* p < 0.05 wnen compared with normal side

@ p < 0.05 wnen compared with non-lesion site

# L~—ADA :lavage ADA, L-—Alb:lavage albumin, S—ADA :serum ADA
TL—ADA : total lavage ADA amount, mU of ADA in the total returned volume,
TL—Alb : total lavage albumin amount.

Table 5. Comparison of BAL Findings According to the Severity in Active Tuberculosis Group (Mean + SD)

Mild (n=14) Mod. advanced (=4} Far. advanced (n=3)
Recovered fluid votume (%) 48.9 £ 18.2 383105 54.0% 6.7
Total cell count (x 10°) 106 £12.6 49 2.7 14.6 £ 4.4
Cell differentiat (%) '
Macropnage 77.4 £12.9* 65.1 £ 18.1* 394 £ 6.2
Lymphocyte 20.6 + 12.5% 33.3%16.5* 571 +7.2
Neutropnit 1.9+« 1.6 1.3+ 11 3521

* p < 0.05 wnen compared with Far. advanced group.
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Table 6. Analysis of ADA in Serum and BAL Fluid. According te the Severity in Active Tuberculosis Group (MeantSD}

" L-ADA  TL—-ADA TL—Alb TL—ADAJAlb S—ADA | —ADA/S—ADA L—ADA/AIb X10)
(UiLy . (mU) {mg) {mujmg} - (U/L) S—ADAJ/Alb
Mild (n=14} . 3.7+ 1.9*% 1052 7.5% 5,1%2.6* 1.953x1.05 15.322.1%.  0.26+0.16* 7.2¢5.1
MA. (0= 4) 7.8z 5.6% 13.2¢11.7* 46527*% 257:0.80° 16.2¢4.1% .  0.54:20.46 . 8.3x4.9
F.A. (o= 3) 23.2:11.2. 62.5:30.3 20.1:3.3 3.03£1.10. 33.047.7 0.67£0.21 3.6£0.6 -

* 1 < 0.05 when compared with Far, advanced group.

# M. A, : moderate advanced, F. A, : far advanced
L—ADA :lavage ADA, L-—Alb:lavagealbumin, S—ADA :serum ADA
TL—ADA : total lavage ADA amount, mU of ADA in the total returned volume
TL—-Alb : total tavage albumin amount.
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42.9+42.3mU) = | ¥ ¥ (TL-ADA; 12.5+11.2
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b ADBA (R=0.89, p<0.05))7} hqo=, &3
254 A2 Yo 9ol Fgket,

5 Z1RAA LA N ADA 4=+ Yo}T W
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ol4e Az BFA AAHNY PR A ZAHA
A4 ADA 847 F7150] oy Agdew
o] &37] HdtdME JAAAZAEL W E Yo
A Al Eteiol slnl 4L AR H Hukdt
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