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1 s

VLA A 4F Belse FF daAe
2 F935tcty AAE= #5549 Acinetobacter
calcoaceticus var. anitratus, Acinetobacter

calcoaceticus var. lwoffi, Achromobacter xy-
losoxides, Alcaligenes faecalis, Alcaligenes
odorans, Alcaligenes denitrificans, Agrobac-
terwm radiobacter, Flavobacterium meningo-
septicum, Flavobacterium odoratus, Flavobac-
terium breve, CDC group Ib, Eikenella
corrodens, Pseudomonas aesuginosa, Pseudo-
pulida,

monas fluorescence, Pseudomonas

Pseudomonas cepacia, Pseudomonas malle,

Pseudomonas maltophila, Pseudomonas per.l

frefaciens, Pseudomonos alcaligens, Pseu-
domonas pseudoalcaligenes 24 5% wWAro g 3}
gor] B9 A wekEale] Lag #E
Bordetella, Brucella, Haemophilus, Pasteurella

% Campylobacter sp. - A 2lstgict

Table 1 Biochemical characteristics of glucose

2. HApdEY

EER oE 2840 TS T4
AAbe obejel ko] AlEoc)
. oxidase A A}
glucose A3} A A}
+F4 A4
. urease A}
. DNase A4}
. ADH (arginine dehydrolase) A4}
nitrate 3t A}
. gelatn oy 3} A A}
. esculine hydrolysis Z A}
. manntol A+3} A A}
maltose A3} A A}
12. lactose Ab3} A A}
218l A4ge] 2 F54 oFA4E-2 Manmal of
Clinical Microbiology'”-¢- %% 3te] Table 1 3} 7+
o] Tsscth
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nonfermenting gram-negative bacilli m,

_2 s 2 5 8 3
Tests 2 .8 § > ° ° £8 55 82 32 o=
§ 85 % § ¢ %= .. 3% 3 9 28 &%
Species g ‘g,_a S 5 =z 9 g CE, LS'_% gé §§ |8
Acinetobacter 0 100 0 92 0 0 3 0 0 0 67 97
car. var anitratus
Acinetobacter 0 0 0 25 0 0 9 0 0 0 0 0
var. lwoffi
Achromobacter 100 92 100 0 0 0 96 0 0 0 0 0
zylosoxides
Alcaligenes 100 0 97 0 6 0 43 0 0 0 0 0
faecalis
Alcaligenes 100 0 97 3 0 0 0 20 0 0 0 0
odorans
Alcaligenes
dentivficans 100 0 100 15 0 0 100 3 0 0 0 0
Agrobacterium 100 100 100 100 0 11 100 3 100 100 100 100
radiobacter
Flavobacierium 100 100 0 3 100 1 0 84 100 92 92 12
meningosepticum
Flavobacterium 100 0 0 100 93 0 0 88 0 0 0 0
odoralum
{l(wobactenmn 100 43 0 33 100 0 0 100 0 0 100 0
reve
IIb 100 100 0 8 100 0 19 0 9% 11 44 4
Eikenella 100 0 0 0 NT NT 9.7 0 0 0 0 0

corrodens
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Pseudomonas
aeruginosa

Pseudomonas
fluorescence

Pseudomonas
putida

Pseudomonas
cepacia

Pseudomonas
maller

Pseudomonas
pseudomaller

Pseudomonas
stutzer:

Pseudomonas
mendocina

Pseudomonas
maltophila

Pseudomonas
putrefaciens

Pseudomonas
alcaligenes

Pseudomonas
pseudoalcaligenes

100

100

100

89

67

100

100

100

2

100

100

100

97 9% 72
100 99 42
100 100 51
100 99 46
100 0 17
100 100 43
100 100 16
100 100 50
100 100 0
100 100 7

0 100 22
0 100 0

% a2 Ee] $ 349 (MCRCODE-N) — 185

11 9 40 51 0 69 4 0

0 99 14 100 0 92 4 16

0 98 0 0 0 22 24 17

0 0o 27 70 64 100 96 98

NT 100 NT 0 NT 8 100 100

0 100 8 100 57 100 100 100

0 2 66 1 0 67 100 0

0 100 100 0 0 0 0 0

100 0 4 100 100 0 100 90

100 0 89 98 7 0 11 5

0 0 46 3 22 0 0 0

0 18 A 3 0 0 15 0

a: Results show the percent positive,

¢: Nitrate reduction,
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Table 2 Procedure of generation code for species and selection of species according to biochemical
reaction

1. Biachemical profile of unknown stram.

Oxidase Oxidation Motihity Urease DNase ADH
(Glucose)
+ + — + + —

2. Reduced data base with 6 tests and 4 specis (% of positive reaction).

Oxidase Oxidation Motihty Urease DNase ADH

of glucose
Acinetobacter
cal. var anitraius 0 100 0 92 0 0
Flavobacterium 100 100 0 5 100 0
meningosepticum
Pseudomonas
aeruginosa 100 97 96 72 22 99
Pseudomonas
fluorescens 100 100 99 42 0 99

3. Frequencies of occurrence of observed reactions.

Acmetobacter 0 X1.0X1.0X0.92X 0 X1.0=0
Zi’f,’jﬁgﬁﬁig?ﬂm 1.0X1.0X1.0X0.3X 0 X1.0=0

ffﬁfgf;ﬁg,’,‘“ 1.00. 97X0. 04 X0. 72X 0. 11X 0. 01=0. 00003072
ZZ?,':‘Z‘;’C":;’S‘” 1.0X 1. 0X0. 01X0. 42X 0 X0.01=0

4. Probable species of this biochemical profile.

code 33 Psedomonas 0.00003072

aeruginosa

Table 3. Construction of 4 digit profile and identification of unknown orgamsm by code book

Oxidation - Mannitol  Maltose Lactose
Motilit a
Oxidase (Glucose) ~° ity Urease DNase ADH NO, GEL ESC (Oxdation) (Oxidation) (Oxidation)

+ + -+ - 4+ o+ = = + + -

1 2 0 1 0 4 1 0 0 1 2 0

I —I I —
3 5 1 3

Code 3513 P. aeruginosa 0.00013315




188

= 7~]o] z414

\ et A7)
Gelatin°y 3} 4] &
A}-&35k= 71 o] nutrient gelatin stab medum-$ A}
g3h el delshe ol % LTS a3t
Codest “1o4& 125l A4k Ashst 24

- Kohn’s culture medum-23Y

(o3
2
>
2
g,
!
‘o
N
2
mi “-
N
T
"
>,
2
fo
i

spoll whe} 2 FF e
s aebd el patg
computer & o| &3l A3
1-$- eseuln hyd.rolys1s 2l lactose ol A}
A A4 So] BAdolBE 7HERE code SllAF
o] &% %+ 512712 codert 7}53F
ol & coders 7+ HAbe| Al Azl dE E
moltosedl] A AL A FH7F 4 Yol AYAT
749 0.047F Fal AL Aol gl A% 0 96
o] s} x| DNase Al &o] 11%0] 22 DNase
At B4 AT 0.8 FAAS ol A
o] BE A Azl whe} AESe] A4TEE
Tt ohE BE TEE 2w
4,09670 8] 7458 codedl] oFAE-E
whe} Al 4bshe] o AbEHE0] 0 0] obyl
(Ao 35 abx)o] £53H5
549 codedl] 2 o]AFe|
2 o] Aoy A wFe] 5AL zak
ol B aF Fvb AE A4lsle] FAHSEE st
oct
ol FEL E 49 ﬂ*}éﬂ]—ﬂ g} patternP~
2 oJdebs A9t gisd o3 A W Algkel
iz o sl = Zekgiet :LEL‘:'_E %Zﬂi% a
FZ ol A Udebd 4 9= coder} o] Mo &4z v}
ehd ol o] Agds AAE
AL gloF4 3l

ginosasl 7,

rﬂ-lﬂo

r_,,

ol
b

o =2
AFom olF ¥

Eslo] wA A Ak b, I}

4ol elak efol Slal 4 et FHe 2
Fol 542 By & sl Eyer 2
oz Wl obslslE 2 Fsk ek ol wF

T kel S0l 4 F UEF codel 2330
M2} EZ codeol] EEHE =
o

4ol ksl e

j=e]
M2l codedl] A%
2 Aol o] gk

2 7}=] codeol] AFH :
Kit systemo] o= HolY} I Azpr} A&l
3}3 3030 gko] 2 Akel] SJ3h FAHE A
Roke ok & Aolch
Jors & olw sl%d
Al A Ll
A BAY
kel A

I
&2
N
l'$~ L ﬂlo
g o XN
>,

pE ok

RO
=)

.
k

>

7

o o K og
?_ o
O qfu ofy

&

o [ f
S
T dm
[:O" K3

A 4
o rr
2

=

2 oE
oL

oA o2 e Mo
2

SR e Y
-
o
N tlo
- N
aF 0:
o
M o
I'UIO [
o
.

o K
oX
X
A,

o &

ox -‘IO
AU

<

>

gk (MCRCODE-N)% T a2 Agke] 6}
& A5 HAsbsb "Bed Aoletn AU F
ARof T ﬁx}ﬂd olgba Azl 2 xak
shed ARG Ralele do] AFF wh F
24 ulebe ub oln

44

2

o

o o

£ oo = g8
M

Q58] A% H

i)
RS
e
ol
o
K

*Zlﬂi AR codeH-E EoFo
A o] o ’“7‘] =95 ‘:]' ne oAE u
(o] LN z

1. T4, A3, o, AF4, 34al A4
S Hloly ELeld AF YA
AA FFA gkl Wk AN —2F 4y
7+ (1980~1983) H-e| 752 274 A4t o
3 BAA ma— gkl edhsx] 4

2. Somenwirth, A.D.:Pseudomonads and other
nonfermenting bacill. In Microbwology. 3rd
ed., Edited by Daxis, B.D., Dulbecco, R.,
Eisen, H.N. and Gunsberg, H.S.,
& Row, Maryland, 1980, p. 674.

3. %R xng wwd 2T
ol g AF, AadefEha ojshsd o[sha} vt
AR=EA 1983

4. Pickett, M. J.:Rapd dentification of nonfer-

menters. In Rapd methods and automation

Harper

n microbwology. Edited by Tilton, R.C.
Amer Soc Microbwol, Washmgton DC, 1982.

p. 210.
5. Gilard, G.C.:Practical schema for the identi-



10.

11.

12.

13.

14.

15.

16.

17.

18.

. Koestenblatt, E. K., Larone, D.H.,

FAZ el 3 xR AR E T4 54 4F(MCRCODE-N) —

fication of nonfermentative gram-negative
bacteria encountered in medical microbiology.
Am J. Med Tech 38:65, 1972.

. MacFaddin, J. F. : Biochdmical Tests for denti-

fication of medical bacteria. 2nd ed., Williams

& Wilkins, Baltimore, 1980, p. 320.

letich, K. L.
N/F systems for identification of infrequently
encountered non-fermentative and oxidase
positive fermentative bacilh. J. Clhn Micro-
biol 15:384, 1982.

. MacLowry, 1. D.:Systems approach to Clinical

microbiology. In Rapid methods and automa-
tion n microbiology Edited by Tilton, R.C.,
Am Soc Microbiol, Washington DC, 1982,
p. 6.

L ol&E, WA Bl Red HY
4 AT A AT A4, AU
He|es]x 2 93, 1982.
ubag) 1 1979w He® W94 AFe) &

FA) ol g, o) 8 3 €123 ¢ 605,
1980.
A%, AR5, 244 FARRA A4

elatst e oAl A, AR A
19 : 225, 1978.

Axkol A4 A, 2Rl FA &
: L

T4 =

ub=gh o adolufofoll 4 R2]sl W Aol Wt
LAk, o ghe]ahe sl =) 23 1503, 1980.
whagh 1969wl R2lR HaA A I
FAlel gt g4, kel siA 131
337, 1970.

A 7%, o] &% Aabet:1973~19751d ]
2l 545 JdFe shAldl It A, o
o) ah8 ) 2 19 965, 1976.

A4, AR5 RN A AvAE

gl §abF2] F& A2k (MCRCODE-E) i3t
d4ry 2| erslal 5 1473, 198.

Lennette, E. H., Balows, A., Hausler, Jr, W
J, and Truant, J. P. :Manual of Clinical-micr -
obwology 3rd ed. American Society for micr
obiology, Washington DC, 1980. pp. 263-317.
FAa 714 Apple II personal computer

and Pav-
;Comparison of the Oxi/Ferm and

20.

21.

22.

23.

24.

25.

26.

27.

28.

189
£ o] g8 MCRCODE-N 99| A% A%
24 zggu (dE4]), daddeiet An
Rl

2], 7 1304, 1985.

. Otto, L. A. and Rlachman, U. :Non fermen-

tative bacili: Evaluation of three systems
for dentification. J. Clin Microbiol 10:147,
1979.

Pedersen, M.M., Marso, E., and Pickett,
M. J. : Non fermentative bacilli associated
man: Pathogenecity and antibiotic suscepti-
bility, Am. J. Chn Pathol 54:179, 1970.
Devaus, M., Kayser, F.H. and Bachi, B.:
Transposom-mediated antibiotic resistance m
.Acmetobacter stramns, Antimicrob Agents
Chemother 22:323, 1982.

Sheehan, D.J., Janda, J.M.,and Bottone,
E. J. : Pseudomonas aeruginosa: Changes n
antibiotic susceptifility, enzymatic activity,
and antigemicity, among colonial morphotypes.
J. Chn microbiol 15:926, 1982.

Buchanan, R.E. and Gibbons, N.E.: Ber-
gey’s manual of determinative bacterwvlogy
8th ed. Wilhan & Willkins, Baltimore, 1974,
p. 217.
Pickett, M.J. and Manclark, C.R. : Non-
fermenta bacilli associated with man Am J.
Chn Pathol 54:155, 1970.

Rubm, S.G., Gramatp, P.A., and Wasi-
laukas, B.L.: Glucose non fermenting gram-
negative bacteria. In Manual of Chnical
Microbiology 3rd ed. Edited by Lennette
EH, Balows A, Hausler Jr WJ, Truant
JP, Amer Soc Microbiol, Washington DC,
1980. p. 263.

Elliot, T.B., Gilardi G.C., Hugh, R.,
Weaver, R.E., and Webster, J. A.: Iden-
tification of glucose nonfermenting gram ne-
gative rods. Amer Soc Microbiol, Washing-
ton DC, 1979.

2%, A9 F, AFA, s, gaal:

Acinetobacter calcoaceticus 7+l widk i
2 o3y ek x| 15 415, 1981.

éou 0\1—%_‘1 %033}1 o]xLoﬂ : oulxoL;‘tJ]g},
EolA Eeig ouEA a4y
Z 3t A A e dETEIA 6 0



190 — FAY - AAHE —

29, 198l1. 32. 44, 7245 . API microtube system

29. Lennetle, E.H., Balows, A., Hausler Jr, (Analytab Products INc.)2o2 -5A 35 A
W.T., and Truant, J.P.: Manual of Chm- Ao Asherd wbgoRd 4, A4k e}
cal microbiology 4th ed. Amer Soc micro- Hzake], 7: 191, 1985.
biol, Washington DC, 1985, pp. 331-372. 33. Barmishan, J. and Ayers, L.W.: Rapd

30. Waller, J.R., Hodel, S.L., and Nuti R. dentification of nonfermenting gram-negative
R. N. : Improvemant of two Toludine Blue rods by Corning N/F system. J. Chn M-
o-madiated techmques for DNase detection. crobiol 9:239, 1979.
J. Chn Microbiol 21:195, 1985. 34. Dowda, H.: Evaluation of two rapid methods

31. MacFaddin, J.F.: Biochemical test for iden- for identification of commonly encountered
tification of medical bacteria 2nd ed. Wil- nonfermenting of oxidase positive gram ne-
hans & Wikmns, Baltimore, 1980, p. 129. gative rods, J. Cln microbiol 6:605, 1977.

— Abstract—

A Numerical Coding System (MCRCODE-N) for Identification of

Glucose Nonfermenting Gram-Negative Bacilli

Seok II Hong and Chung Suk Kim

Department of Clinical Patholoy
College of Medicine, Yeungnam University

Taegu, Korea

\

The glicose nonfermenting gram-negative bacilh encountered about 10% of all gram- negative
bacill isolated from chmcal material. Therefore, a rapid and correct identification of glucose
nonfermenting gram-negative bacilh 1s mpostent for a better management of mfectious disease.

There are many conventional systems for the iwdentification of glucose nonfermenting gram-
negative bacilh but most of them have problems and diffculties. Commercial Kit Systems exist
and they are too expenswe for daily use n Korea becouse of high cost.

Based on 12 selected tests we propose a new code system, MCRCODE-N for rapid and in-
expensive identification of glucose nonfermenting gram-negative bacill. The selective 12 tests
are oxidase, glucose oxidation motility, urease, DNase arginine dehydrolase, nitrate reduction,
gelatin Liquefaction, esculin hydrolysis, manmtol oxidation, maltose oxidation, Lactose oxidation.

The 12 tests are divided 4 group and then each group has 3 tests. The result of each group
1s expressed by the number as below. The positive test is given by specific number (Ist test
=1, 2nd test=2, 3rd test=4), while any negative result 1s 0.

Each 3 numbers of one group are added and make number of 1 digit. Four digit number is
refered to the code book of MCRCODE-N system or MCRCODE system using computer (Ap-
ple- 1 model) created by authors.

This MCRCODE-N system 1s suitable ones for our use in Korea. We propose the MCRCODE-

N system for clmcal use.



