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—Abstract—

The Diagnostic Value of the Nitroblue Tetrazolium
Dye Reduction Test in Orthopaedic Field

~  Park, Byoung-Soo, M.D., Park, Jang-Kyu, M.D.
Cho, Duck-Yun, M.D., Kim, Key-Yong, M.D.

Department of Orthopcedic Surgery, National Medical Center.
Cho, Myoung-Jun, M.D.
Department of Clinical Biochemistry, National Medical Center.

Nitroblue tetrazolium dye reduction test is now widely used for early detection of bacterial
infection. !

Practically nitroblue tetrazolium dye reduction test (N.B.T. test) gives certain clue to rule
out any possibility of aseptic inflammation.

Authors performed N.B.T. test for 80 orthopaedic diseases and 40 controls, and the results
were as followings:

1. Forty-one of €0 subjects with bacterial infection had more than 10% formazan positive
neutrophils, and 18 of 20 subjects without bacterial infection showed less than 10% formazan
positive neutrophils, The groups of the elevated N. B, T. responses were mainly the subjects
who had osteomyelitis, soft tissue inflammation, pyogenic arthritis, and bone and joint
tuberculosis.

2. The mean proportion of N,B.T. positive neutrophils was £.812.78% in 40 controls, 4.7+
4.23% in 20 nonifectious group, 12.7-£10.3% in 12 chronic osteomyelitis, 12.5+10.7% in
15 treated bone and joint tuberculosis, 20.91+15.65% in 15 untreated bone and joint
tuberculosis and 20110.70% in 11 pyogenic arthritis and 7 other soft inflammatory group.

3. In noninfectious group, 7 of 8 subjects with elevated ESR and 3 of 4 subjects with elevated
body temperature revealed N.B.T. responses less than 10%.

4. In 23 subjects with the elevated N.B.T. responses as well as leukecytosis, 22 subjects were
the groups of bacterial infection and rest 1 was noninfectious in nature.

5. Therefore, the N.B.T. test is found to be useful for the purposes of the early diagnostic
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aid of the bacterial infection and differential diagnosis between bacterial infections and

other diseases.
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- Fig. 1.

Two N.B.T. positive neutprohils with

dense blue black deposits of formazan.
(X 1000, emulsion oil)

of N.B.T.

A large number positive

Fig.. 2.
: neutrophils. (X 100)
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Table 1. Percentage of N.B.T. positive neutrophils
Number of subjects more
Group No. N.B.T.(+)% (M%S.D.) P value than 10% of N.B.T.(+)
neutrophils
Controls 40 3.8+2.78 3
Non-infections 20 4.71+4.23 >0.05 2
Bacterial infections 60 16.9+12.45 <0.01 41
Bone & joint Tbc, treated 15 12.5+10.7 <0.01 9
Bone & joint Thc. untreated 15 20.9+15.65 <0.01
Chronic osteomyelitis 12 12.7+10.3 <0.01 9
Pyogenic arthritis and other . :
inflammatory group 18 20+10.70 <0.001 15




Relationship between N.B.T. and ESR, WBC and Body Temperature

Table 2.

ESR increased ESR normal Fever () Fever (—)

WBC normal

WBC increased

No

Group

N.B.T.? N.B.T.® N.B.T.T NNB.T.@ N.B.T.? N.B.T.® N.B.T.{ N.B.T.® N.B.T.1 N.B.T.® N.B.T.? NB.T.®

11 15

17

20

Non-infections

2

Bone & joint Tbc, treated 15

4

Bone & joint Tbc, untreated 15

12

Chronic osteomyelitis

11

Pyogenic arthitis

2

Soft tissue inflammation

Other inflammation

.T.1: number of subjects more than 10% of N.B.T. (+) neutrophils.

.T.®: number of subjects less than 10% of N.B.T. (+) neutrophils.

N.B
N.B

7t Yol = RS K% KEAA NB.T. B
HEREY EmE £ 4 90 (Tab. 1. '

HERS AT HER 806 BmEREY B
20 A B 4 gl ol 235 (70.9%) < 4 N.B.T.
B EmEe) #mE ¥ 4 Agevl 2007 W R
BB AT (Tab. 2). '

=3 BER 808l FEH#el AR 238 14%(61.0
%14 N.B.T. Biesmel #imE & + dged,
o] F 13607} M MELEBoIAT N.B.T. IR
o W/IME B 4 AU 9FI(39.0%)h 6FUNte] MR
LR ol A BMo] oW AE JMPEER 9
o]4 & N.B.T. s ®mE A¥5 & 4 94
o} (Tab. 2).

% ®

Park® (1971)& N.B.T. ®#&] /JREM BT &
Y HEdA mmRe ARZEY Bfe] dew 4
BARAA BREEHAS doe=z4 N.B.T. a9 BuEfE
A #lEY REESEE RedAldstzs ddz, =
g oled MRS MREAd BFea] formazan &
FRge =z velvt= N.B.T. a9 Bre XY
B 454 A dov d3H Ze FoA Y BR
£ BRE 4 U =t

A, wEERA 2MT ARMES MERY o9
T WEE £ 4 9dgled N.B.T. ak: #pd= &
& 2T MREES EBY ¢ @7 =l

£, pyridine nucleotide o| 4 +}& Hydrogen ion
% fi%se N.B.T. a%% #TAJ= enzymedl
N.B.T. diaphorase 7} #ijuEe] granuled] (st
A& £ 4 et & formazan-g¢ FREAH M
Be] T3t N.B. T. diaphorase & o] olok &
o olH§ Bk MEolY Latex 79| Bkl fkal
Bk et s5ivh

2= =3, Endotoxin ¢]1} staphylococcal protein
A =& streptolysin O 7} B#ma] HEASLE A 4
A N.B.T. a5 #xe] #m=lE A= xol N.B.
T. aFY Bre od MEEEHIY EEMRDHE
o {3 \x=E Aol ol 2l AZsg

ole1 § ke A Park®%& ol mmRFELE
4 7bA JREAEEE: BAERS Ml MEERC N.B
T. BEEE FHESG FHRHT S AElE BRE
oA N.B.T. BB BHe M = BFE] B
%5 By AE BRI o9 ERBEY R

— 101 —



= AT 4 A4S Fwslgich 2 L# N.BT. &
F BTHRELS o8 $xE4 HKY oA FHaiE
o MEME M AT o KA EHZNA RS
9= Aoz MEFHAHAcLH4O

Park® & =§ N.B.T. Aol 2 HPBEL
FEE Wl EBe WMEESY IRz (R okt
LI BT BBl 2A4ERE Sd okt £AY #
ol wE T k4w '

Holmes &% 9.2 4% 284 LT HFARANAE B
mEe] HED RFEHAE N.B.T. BELRET B
Bi#o =z Jeld 4 9vha sty i, Park, Holmes =
Rodey &% 8102 BUHAFEMHEBEEES 2o HE
o] MEERe] EEo s fFASHA £ ¥ Hild:s BK
Ho g veld = Yoz 3.

FEEo] FHAEY HEH U BEFPAE £% 26
A HUTY #Ery BATFEEREEEST 2o Hi
o LBl FHo fEASA ¢ ®#w gl

Feigin &% 4" 9& o g#EkeE FEES ¢ 4 ¢
I ERY BREME ¢ ¢ gdobe g%% IR 9
i 33wt

Feigin @ Park &2 %%9%10¢ =3 N.B.T. B
el winrt Qe Ml BRERC 4 BUT H
A% BHRES T 15 HE 146/ 4 N.B.T. B
HREC EHRERZ = Et ok Aoz Waydt.
iy WY B = AL EROEEY] TRE

L o] N.B.T. BEsEC o315t #ingd kB
L=k shsis

E#E] BREY BREHIAEZ AN, EHEG &
Bl el A MR kKol N.B.T. BHERK
o] ®mrt HERT, B, 12619 BiEHAEREAA
= AR B Hidm #HE 2 Kt st
Q&d = Figsha Ak HET N.B.T. Bk
BIME BgEd, o) A& AKRY BEs B £
99 Aoz A7E 3, o123 B FEHLBE gl
2] N.B.T. B it {CEEME %L, Ha Hik
Bk o SeRmBe) ERETESNT ke @ EEs
A grekd], olel{t #E= Feigin g Park %9 4%
S —stg ot

o] =3 WEEKL Hffo] EfsIdAE EREAI
HEE AL 5 oz oy EEe MEE BRRNE
o W EH2E, B £ 2 BRIHd 0E B
el # HF, 2e2ln BEAEE FAENA FHY
4 QUEhE FhglTh. 1B 45 6 T8 10,10

EEZS BRAAZ FRPFEEH QA Mk

#HES Bmt Bl AL Ttz AAY K
#el4 N.B.T. BE®E Bt dlod, #HE%
REBRTA YA amEkE ¥ mieEEe] gt
B#Ho Hol Mol XS#o N.B.T. BiEmKe]
B 2 Fo] ERRPREHRA MERREBRNA ¥
@ ERZE BB

® W

ZEEL 19754 4AFRH 108704 # 7TEAM B
BEE BEARC Akt BE S0ME Park &
%% N.B.T. H#&%ES @A MMmRR, e
0 BAAEESS WEE AFRHNSE ol Ze
Be A

1. {eEBKEWEIZE 1161, BREESER 261, AR
SRS EAT M 18AE 20110.70%% HERE(3.8%
2.78%)3 M#std N.B.T. Bteskme] BET
£ e ge o

2. HELH BRE SISY  BRWESKE 150(12.5
+10.7%) 9} &ixkEe ERel 9QAYT DM BE
3 HEe] = FWERAKRE 156 (20.9115.65%) o A
= $EEe) s N.B.T. BHRKS EES mms
e, el Bkl Hated JEmmEd A B
T BIE by o

3. BECl TRIYT 8K EEE 1260(12.7+10.3%)
o el A HEEH ks N.B.T. BaERKs 8%
& wmE g

4. FEREREERE 2050 (4.714.23%) = BB L8
N.B.T. [piamel #ins Hs) EEkstgeh

5. EmEEet N.B.T. [BHaksel il Rk QL
Sl 23B 226071 MM RELEBI A

6. FERRYEATE 2061 mybEES] ®nrt A9 F
BE 8 m, E#ol Yid BEE 4R €0, o] H
#% 1G94 N.B.T. Brmmel #me & + 3
g vt

(FrARL %99

E zalvh)

29 AN Y FHEE AELA B

REFERENCES

1. &FE, X% BEY¥e 9 AEEREEEIA
KM RS Nitroblue-tetrazolium é?éy‘g
ol M B, KMANS@®E Vol 16, No. I,
Jan, 1973.

— 102 —



2.

3

. Holmes, B., Quie, P.G., Windhorst,

S04, HHERE  amERe) AERC
Keke] 43 B@Esk, 1003, 1972,
Feigin, R.D., Shacklford, P.G. & Choi, S.C.:
Prospective use of the N.B.T. dye test in febrile
disorders, J. Pediatrics. 943. Dec. 1971.
Feigin, R.D.: N.B.T. test in the diagnosis of
febrile patients, New Eng., J. Med. 285:347,
1971.

W B2,

D.B. &
Good, R.A.: Fetal granulomatous disease of
childhood. An inborn abmormality of phagocytic

Sunction. Lancet. 1225, 1966.

. R, Freeman., B, King., and P, Kite.: Serial

nitroblue tetrazolium test in the management of
infection, Publication, 27. Oct. 1972.

7. Park, B.H., Fikrig, S.M., and Smithwick,

10.

11.

— 103 —

, Park, B.H., Holmes, B.

E.M.: Infection and nitroblue tetrazolium redu—

ction by meutrophils, Lancet 2:532, 1968.

. Park, B.H.: The use and Iimitations of the N.

B.T. test as a diagnostic aid, J. Pediat.
1971.

Feb.

and Good, R.A.:
Metabolic activities in leucocytosis of mewborn
infants, J. Pediat. 76:237, 1970.

Park, B.H., B., Rodey, G.E., and
Good, R.A.: Nitroblue tetrazolium test in chil-

Holmes,

dren with felal granulomatous disease and newb-
orn infents, Lancet 1:157, 1969.

Park, B.H. & Good, R.A.: Nritroblue tetrazol-
tum test stimulated, Loncet. 2:616, 1970.



	asd: 


