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* & wmwel BgE 4263 dlgbhdsietE 4l s
(1974, 10. 19.3 A4 wEslger, —#x
197345 @A R T8 mgdTH A4
o g A4

* grazos 197548 1A 18H
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] AFRERS FARYTE AT e NB.T.
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2794 A A% N.B.T. 9 stimulated N.B.T. z 4}
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siliconize . A% AFAUOX Iem) AN 27 1ml
A deod s AEse ad2, Ex AgAde 1
wl g 1082 | AT e s Fl deix] AT Bt (Bs-
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o AgselE Imld 10 Al FoFozdel ol
A AEFLFAEFLFARALAZ) 0.1mlE 47
Hrsled g F 42Q0~25°Cel) A 1587 whAl gt
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7F shalEA 4§ AER 24294 £E EFAY
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sk o HY T HHEARE A8 g
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£ 1 By FEIFAHXe WHTS W SHUHT>

Countrol Typhoid fever
| Neutrophils - Neutrophils

Case WBC(/mm?®) Case WBC(/mm?)
Absolute No. % Absolute No. %
1 8, 350 5,512 66 1 2,750 1,650 60
2 6, 450 3,741 58 2 9, 650 3,714 56
3 7,350 3,455 37 3 4,800 3,024 63
4 5,750 3,220 56 4 6,400 3,328 52
5 6, 150 3,383 55 5 9, 400 8, 366 89
6 8,850 7,524 85 6 2,900 1,972 68
7 10, 450 5,957 57 7 8, 950 4,923 55
8 9, 650 8,603 40 8 2,100 1,260 60
9 9,350 . 5,892 63 9 2,700 810 30
10 7,000 4,480 64 10 2,850 1,568 55
11 7,800 5,530 70 11 5,900 4,484 76
12 6,200 3,348 54 12 8,550 6,413 75.
13 4, 450 2,092 47 13 6,100 5,063 83
14 6, 300 3,780 60 14 5, 150 3,863 75
15 4,800 2, 844 58 15 5,700 4,332 76
16 5, 300 3,127 59 16 8, 400 5, 964 71
17 3,650 2,263 62 17 6, 250 4,688 75
18 7,600 4,104 54 18 4,650 2,076 64
19 3,650 1,241 34 19 6, 250 5,375 86
20 7,000 3,990 57 20 4, 650 2,790 60
21 5,950 3,008 - 64 21 3,550 2,201 52
22 5, 800 3,944 68 22 4,750 1,900 40
23 7,650 3,902 51 23 4,300 2,365 55
24 5, 050 2,220 44 24 4,850 2,280 47
25 7,050 3,384 48 25 2,750 1,128 41
26 5,700 - 3,306 58 26 3,950 1,541 39
27 6,400 4,964 76 27 4, 600 1,794 39
28 3,350 1,139 34
29 5,300 3,180 60
30 3,950 1,915 51
31 6. 300 3,528 56
32 8, 850 9,182 92
33 4,500 2,520 56
34 4,850 3,395 70
35 8,000 4,800 60

Mean 6,660 3,851 57.0 5, 280 3,384 60.6
S.E. 331 262 2.2 334 323 2,64

mm? e B 2 HEAL 666033 /mmiol ek, T4
BE T4 1,241~5,597/mm?, 3 3,851:+2622 W
T4 34~85%. SFE B7.0:42.2%¢

19-e 1 g =

2. 422 NBT. 34 4544979 gd4s
- 614 —

13~496/mmio. 2 1 JFAE 136::25/mmde]g] 0]

NB.T. A4 4534987 AF49YT] st

WELL ~12%2 2 WFAE 3.2:40.5%0] 9 EH (R
2 238 E D AEFTANA 44242 AT
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A

A 184 A 83

4

#] 180 &~-

T 2. MAOID NE|ZEASXS] N.B.T. HAlb U stimulated N.B.T. ZAb

Control ” Typhoid fever
Wit | Stimion | S Withow | Syltion | SR
Case stimulation | T_tg o ‘ Sz;ﬁggﬂi; oo stimulation Weln o to.xicxg ! Seaxll?‘;atrgc;lils
Abhsr?)l’ute % Alislg%uteé o }[Absolute % Al;\s}(;ﬂte % Alﬁzl'ute 9% Al;\sloofute %
1 496 ] 9 485 7 41| 8 1 149] 9 315 19 2811 17
2 187 5 | 524| 14 973 | 26 2 18| 5 371 10 520 | 14
3 69| 2 242 7 380 | 11 3 121 4 3331 11 242 8
4 64| 2 3221 10 2251 7 4 133 4 66| 5 333 | 10
5 68 2 208| 6 203 6 5 167 2 837 10 | 1,255 15
6 296 3 | 1,024 16 226 3 6 39| 2 454 | 23 375 | 19
7 60| 1 9531 16 | 1,251 21 7 98| 2 1971 4 | Lo44| 21
8 300 8 579 | 15 618 | 16 8 50| 4 76| 6 101] 8
9 2051 5 353 6 412 7 9 571 7 130 | 16 105 | 13
10 o0 ! 2 | e72] 15 941 | 21 10 31| 2 251 | 16 220 | 14
11 221 4 21 4 774 | 14 11 269| 6 583 | 13 403 11
12 67 2 2011 6 2341 7 12 3211 5 898 | 14 7701 12
13 421 2 84| 4 230 11 13 405 | 8 608 | 12 | 1,215 24
14 762 378 | - 10 4161 11 14 39| 1 155 | 4 3091 8
15 280 1 70| 13 4271 15 15 | 217 5 910 | 21 693 | 16
16 63| 2 3441 11 2190 7 16 us| 2 954 | 16 | 1,013 | 17
17 231 1 181 8 226 | 10 17 94| 2 938 | 20 844 | 18
18 1231 3 205| 5 205 5 18 89| 3 506 | 17 625 | 21
19 B]1 298 | 24 186 | 15 19 54| 1 699 | 13 | 1,075 | 20
20 4891 12 7981 20 | 1,516 38 20 84| 3 614 | 22 586 | 21
21 14| 3 | 80| 21 647 | 17 21 131 6 74| 17 330 15
22 791 2 454 | 12 9% 3 22 209 | 11 608 | 32 760 | 40
23 59| 2 254 7 203 '8 23 189] 8 639 | 27 544 | 23
24 41 2 377 | 17 89| 4 24 82{ 8 502 | 22 502 | 22
25 681 2 711 | 21 389 | 12 25 47| 13 507 | 45 327 29 .
26 99| 8| 77| 22 | L405} 43 26 185 | 12 693 | 45 693 | 45
27 1951 4 | 1,87} 39 | 1,18 | 25 | 27 251 | 14 987 | 55 897 | 50
28 14| 10 410 | 36 239 | 21
29 64| 2 1 1,193| 38 | 1,367 | 43
30 192 10 345 18 306 | 16
31 388 | 11 | 1,200 ] 34 741 | 21
32 47| 5 | 1,303 16 | 1,466 18
33 7631 3 580 | 23 554 | 22
34 51| 2 713 | 21 75| 14
: 35 96| 2 768 | 16 864 18
Mean | 136 | 3.2 506| 13.2 526 | 13.7] Mean 154| 5.5 595 21.6] 633] 20.1
S.E. 25| o8] 72| 15 80| 19 SE. 18] 0.6 54| 21 61| L7
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$>0.08 p>005 Py 005

54 AR FUFEL 842 N.BT. 9 stimalated
NBT. A0%4 498 T 349 i

$&49) NBT. 44 9349979 Ad+E 84

~1,897/mm*e 8 1 FFAE 506:£72/mmd) gl
NB.T. 44 454987 A T4 aa
BEEL 439%2 2 FTAE 13.2ELE%2H W

42 AFAAY A4 wetd FAGHon &

4 348 249 O0<0.010)(E2 239 5 O, o
ZF A FEFLATESL2 TS g NB.

T. A4 45449879 Ad4+E 89~1,516/mm?

2. 3 FA L 526:280/mmP o] ol W 240 3439,
CHFA 13.7E1.9%2M o] dA WS4 n 2TeslA
s Aol dated ZAGHoE % FHE vy
Ge<0.0D (22, 239 E 4. 2oy E 2614
EA8 uksh ol AATNFLE AFEGE o) A
F2 ﬂ%ii‘z}%"ﬂﬁ% ¢ N.B.T. 74k ¢k4
2] Aololl = Wz 99l 2] 7t 99 5H(p>>0.05).
2. HEIRAHK 3599 HT4E %19 5 20
Ao} el 2,700~9, 400/mm®, BFAE 5,2801334/
mmdel i 2% FANYTY A4 810~8, 366/
mm® JF 3,384-£323/mmielgled 7 WELgL 30
~89%, BT 60.6£2.6%2A FA4AZTA 8
W T 8 SARYTHe] gl Heg Alel:

ALeHP>0.05). AelF2 AT Y NBT. A

A FRAFANGTE PS4 T 2604 8 vk 2
o] 39~407/mm? B 154+18/mmd olglm 1 §&
+8 1~14%, BT 5.510.6%2 FANE Tl o]z
A 497 Aolsk GAHP>0.05). 2oy A A

B0 2ANYTE BPAE

F4A£2 AFHE-E A4 NBT. A 354047
4 A4 76~1,303/mm?, HFA 595+54/mm?
elgl®m, 2 HEFL 4~55%, HT 21.6+2. 1% A
A AEzFAAL F-A4% F7HE 24 (E 2, 23 ¢
E O B AAF2FNEL e AFTe9 44 N.B.T.
A& A F4N LT, Al 101~1, 466/mm?®, 3§
TH 633k61/mme @i 2 WEEL 8~50%, IHF
20.1%1.7%2 94 FAdzFd4e e Iz &
FE gk 2 2349 £ 4.

V. #&# % ng

e A A8 FAG YT/ AR el 4 N.B.T.
H&£E A-F89(spontaneous reduction) A1 4~ gl
¥ 4+4 -2 Bachuer 3 Nathan¥s Windhorst 5%
A8 A o Qo 2 FHAFE Alald detd s of
A Fegsiol gla 9%}, Holmes $192 S49 475
Wl AE B4gd F4UYTHY glutathione pero-
zidase EAA 7L A5 ol Al 44 H007 4
A5 T o]z qdt N.B.T. 445 $99 Aelgxn
A gral gl en, Baehner % Nathan¥s} Mandell
g4l gwi NADH
oxidase 7} - A3 sl NB.T. 44E FdA7ctn
Fa4siglck ole] ubsle Park®& N.B.T. 447t 5
AR Axtd 53 4 gvke A4E S
N.B.T. 47 818571 SelAle 24 Alzdd 23

9 4ssh defrtel Sha, vheel AxAdAY A

(granules)dll 4 N.B.T. diaphorase 7} %8034
489 pyridine nucleotide 25-F F40]¢& &A
F7) el N.B.T. 44 & A cka A 3stgct
zaa AdgidA A7 e B8 ATVE5L,
staphylococcal -protein-A, streptolysin-O L g
Ao E NB.T. A AFA S L T471 44 35
7Astan w3t QAo AEFL vaccine & FAAgE o
A AR N.B.T. 7+ 48 S48t Ada
mj o] AFY olvgt ARl 2 a2 A4 EY

E AEEH e vxetA TAYETA AT s

% 2% Aoletn 2Fsgch webd ARl
A A4AEAL Ariskel NBT A4S 49T A%
N.BT. 34 JAFANLTE4 994 Sshast

R SANET AR Y BT ge v AT F e

ol el glg& A oz FI%stn & 4 g+t
AT Age} gl s Lt NBT. 34 4

FANET4Y F0 99T wud AHEE 55
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¥ niAd Kol XA A5 (fatal chronic granuloinatous
disease)2 B2 n}A & 314 8, alcohol %5, influenza,
Frdsl e P Fe] g BE E 4 Yk =
%} AFA R goelels 474 (local infection)o} 1} uk
Axgq @ NBT A7 434 g+ Aoz w
3 G0, 53 A YAl AE dutd ez N.B,
T AN A gevtn A gEs,

e F2e AT Al F49E T F7)h
& FaekA gon FEFaFelY 2 WELT FE2
&8 dstzd, ¥4 9 2554 WAl (reticu-
Toendothelial system)e] €3t Ml A4 g
AZAAR W3t thh Folq AFA Agelel T
4= gleh. oldl FRAMYT 47k FoMER] el 29
| Fi4dE slAd e A FE2E A5EY A
Lol g gehe AHE Jei?, o x #s 79
B uhe ohin mg olws ZA4NY T FFa
ol 549 A AR A xs Fodghest
* 9ot

1973 AW A} F 224 A9F N.B.T. A
Al Al FAUY T e AFA Ao
o] #AR FAUGT yLusdA FeF2F % 2
WEEA AN A S G A 2l AR Bl ohE
FAAYE T GHAE HAF A5l dtn sy
), a2#d 4PE L 4dL Fi AYFae
AFALZINE BTsta N.B.T. A4 o4 49
AT 47t FAolztn namagn =3k Sobel F1Ws}
Ng 35 0% d4e Ao FeFa 49
NB.T. A4 453498747 94 AAdE 2
27 vb sk ® Grush B Mauer'®e 44
Ae} ¥4 vaccine - FAE A el N.B.T. &
A FAA 2k FAE FATAL LYt ol
g AR Lo dE olfe ¢ 4 glov o
H¥aT 34FY AZA Aeldl =el N.B.T. A4
JAel A7 g Aol A S AALT Wt gl
i g nad 28 g ol Al A
N.B.T. 4% AGF A4 2 nop o] 4¥E F
25 el Xelvlm sHlcl 2 AuEs gale4
FANETY A5 AT ol Ao E
oA e Ak glest wkd NUBUT. AR A A4l
Afed 49879 94 J 4FF ] FaHd 3
£ A5AE AT £ gE Aol & 4¥dd
AP Ea G Wi NBT. 34 F4FA49E 74
W2 HFAs 5.640.628 f2FY 3.4:40.5
»r}oobk e AE Rev BARALE H4F A

o7t gl&oz ol ¥ wmel YAFE. 8
G AR A gL AFEEe A 3
4 ExEA A e Hxd NBT. A4 ¢4
FANLTFY 4 198 ol AT 87
A FAMET A 94d @ 4FHded e o4k
o] §&& AAs T gk =T Adael4] 2
FETHELE AF3EE dE A TAFLE A5
Sg-g Aok e AR FUHE nalwl, Felx ofF
T A4 AdadddAde FALT 3T YFE
£ EE AUFETF WS4 g4z AE32 4 g
& A& Fa gvh Al F2Y ud Yale] WE
Zoll g% Aoz A w0, Aol FANYTA
2 WL 6 2] A g A& WA 24
' ASE 4 gdovt FHFAT dASad 08 AF
Al aiAlY A E2Ed g8 M g9
AR AAHE 4 gk ol Fon FHF2H
A4 EERELK 2350 NB.T. A4E FAd] 4
PFoed A A5AL Yus] Axd 4 e A
o2 AddEcl B F2 ohabided g8 A=
Roz ¢8R HEddd A% NBT. A4+ £ 4
el A4 2AdAF AHFL A4 NB.T. 34 43
€ J2Aaed =gl ¥AoR AnH gon o
FTA oy Azt 444}, viAtes NB.T. 3
e ol At e EARA d4R e FA AT
g Aol delA F2E o] L7 AU nzA
ql A gl g Holdled Frf

v.d8 B

A7 AQ 2735 B A F29=) 3554 o
g NLB.T. @ stimulated N.B.T. A48 A3l o}
+53 28 A% g9

1 At AT A a4 NB.T. A4 ¢4
FANE T Ao g AEEY FFEA Aol 5
Ao 5 Aot grh

20 Agadgal A dAERSL2 ASEE S «49
N.B.T. A4 33 5ARYE T 77 F7hsle xR
Bayolst e F 2 g} Abele] | Aol ek

3. ARl A A FATFRFL AT g8 N
B.T. A4 GAd5AY T4 94 Faads Fe)F4
Fatols) A A vx% A2z Frhsidch

4 AN AR FL B A WFEe 4t
N.B.T. A4 FAEFARE T o8k vk A4
ok, Y54 Aeld] AT E AR E w7 2ol7t &
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o] Ak g A A¥F2 34 NB.T. 2
A FATAARTEE BB AFALRNA Y %tﬂ
7k o Agadd 4 W54 &8 NB.T.
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=Abstract=:

NBT and Stimulated NBT Test in
Typhoid Fever ‘

11 Nam Sunwoo, M.D., Un Moon, M.D., Yun Woong

Ko, M.D., Jee Sook Hahn, M.D., Kyung Suk Kim,

M.D. and Eung Suk Chai, M.D.

Department of Internal Medicine
Yonsei University College of Medicine

Nitroblue tetrazolium (N.B.T.). dye has been
widely used in histochemical smdikes of various enzy-
mes. At the site of enzyme activity, colotless  tet-
razolium is reduced to a water-insoluble formazan
which can essily be recognized as a deep blue depo-
sit. : ;

Since Holmes et al. (1966) described patients
whose neutrophils are capable of engulfing but yna-
ble to kill the ‘bacteria and demonstrated N.B.T.
dye could not be reduced to formazan in these pati-
ents it has been suggested that there is close rela-
tionship between the ébility of neutrophils to reduce
N.B.T. dye and to kx!l the bacteria after phagocy-
tosis.

Although the mechanism .of reduction of N.BT.
to form formazan in phagocytic neutroplnls is unc-
lear. Park et al. (1968 reported that the number
of neutrophils- reducmg N.B.T. dye in vitro was
significantly elevated in patients with acute systemic
baterial mfectmn ‘Since then N.B.T. test has been
used as a means of dxfferentxatmg bacterial from
non-bacterial infection in febrile patients: It “was
however, learned later that N.B, T, values were not
increased in the presenée of bacterial infection if
corticosteroid was: given or complicated by chronic

vascular disease, ‘diabetes mellitus, influenza, and
alcoholic intoxication. Local infection and chronic
infection are also known to be showing normal
N.B.T, values though there is considerable contro-
versy on this issue.

In 1973, Kim observed high N.B.T. values in
patients with typhoid fever and postulated that
typhoid bacilli and/or their products might play
significant role in activating neutrophils as well as
mononuclear cells in rétculoendothelial system. On
the contrary, Lim et al{1973) reported N.B.T. po-.
sitive neutrophils are not increased in patients with.
typhoid fever through the same experiment, There-
has been no explanation for these different obser-

‘vation yet, Grush and Mauer(1969) showed instant
* rapid rise of N.B.T. positive neutrophils when typ-

hoid vaccines were given to healthy people.

Park (1971) also introduced a gsimple techdique.
testing intrinsic defect of neutrophils to phagocytize-
and kill bacteria, when N.B.T, values are not incre-
ased in the presence of acute bacterial infection, by
observing significant rise in N.B.T. positive neut-
rophils when Escherichia coli endotoxin is added
in vitro.

The purpose of the present study was to deter-
mine if N.B.T. positive neutrophils are increased in-
typhoid fever as in other bacterial infection and
there is intrinsic defect of meutrophils in phagocy-
tizing and killing bacteria, by performing stimulated:
N.B.T. test,

N.B.T. and stimulated N.B.T. test with Escheri-.
chia coli and Salmonella typhi endotoxin was perfor-.

~ nxed on 27 healthy adults and 35 patients with typ-

hoid fever by the same method of Park(1968, 1971).
The summary of the results are as following.

1. There was no significant difference in white-
blood cell count and absolute number of neutrophils.
between normal control and typhoid fever, mean
value being 6, 660-:331/mm?, 3, 851::262/mm? and:
5,280::334/mm?, 3, 384:323/mm? respectively,

2.- Though the mean percentage of N.B.T. posi-
tive neutrophils in typhoid fever was slightly higher-
than control (typhoid fever: 5.540.6, control: 3. 4
=-0.5), there was no statistically significant - diffe~

rence (p>>0.05).

— B18"—
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3. Significant increase in numbef of N.B.T. posi-
tive neutrophils was- observed when it was stimu-
lated by Escherichia coli and Salmonella  typhi en-
dotoxin in vitro (control with E. coli endotoxin:
13.2:+1.5%, control with Salmonella typhi endot-
oxin: 13.7+1.9%, typhoid fever with E. coli endo-
toxin: 21, 632, 1% and. typhoid fever. with Salmo-
‘nella typhi endotoxin: 20.1+1.7%).

4, There was no meaningful difference in the
‘degree of stimulation either between  control and
“typhoid fever or between E. ¢oli endotoxin and Sa:
Imonella typhi endotoxin.

It might be concluded that while the number of
neutrophils reducing N,B.T. dye in typhoid: fever
is not elevated as in other bacterial infection there
-appears to be no intrinsic defect in neutrophils to
phagocytize and kill bacteria. ‘The possible mecha-
“nism ‘of failure to-increase N.B.T. values it typhoid

“fever was discussed.
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