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Occupatiooar Therapy is the art

scienc€s of application ol c.alts

selected specific activities on
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disablsd lo promote and maintain health

and prevent disabilities both mentally

and physically ill. Besides it is de-

vided Into two main classilications:

vocational evaluation which rehabilitate

snd reseltle the ciasbled, eilher for return

to work or for home employment snd

rohabilitation lor daily living.
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Abstract

It is reported and observed in

one laboratory that animals Inleclsd

with rabies virus can be recovered

lrom rhe iniection, This indicated thal

rabies in animal is not always fatal

as in human. This inlormation is

cltnicatly important in interpr€tation ol

the presence or absence ol rabies

alter a peroiod ol surveillance. Therelore'

one study is initiated to lind evidence

ol rabies transmission among healthy

stray dogs.

The iotal ol 148 sera and 107 CSF

samples obtained ltom apparenlly healthy

slraydogs wete lested for thepresence ol

anlirabres antrbodies by indirect 
limmuno-

lluorescent technique. A positive result

was obtained lton l2t ol lhe sera'

The CSF samples were 8ll nogative

lor the antibodies. None of the 148

dog's brain samples were positive for

Negrl bodies of rabies virus by Sellers

and direct immun c lluotesc€nt methods'

It was conclu,led that lecovery of abortive

inlection lrom rabies vilus in dogs did

occul. and that rabies in dogs was not

always !atal, and rabies was prevalence

in Chiang Mai Province.
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I.EUKOCYTE ALKALINE PHOSPHATASE ACTIVITY IN DISEASES
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ABSTRACT

Study of leukocyte alkaline
phosphatase activity in diseases by

rhe semiquantitarive hisrochenrical

rechnic of Kaplowr2T) It found rhat

the leukocyre alkaline pht sphatase

score markedly increased in patients

wirh carcinonra of lung. liver, gall blad-

der, sromach, colon, rectum and cervix

and in bacterial infection but slightly

increased in viral infection. whereas

this enzvme activity was lower than

normal in acute ntyeloid letrkcmta.

INTRODUCTION

Leukocyre alkaline phosphalase

( LAP ) is an enz]'me capable of

hydrolyzing a wide variety ol phos-

phomonoesrers( | )' The activity of this

enzyme has bcen exhrbited by both

Vol. lO No. I
Jarruery le77

tMed. Tech.)'
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histochemical and biochemical assays

{2'3)' 3, numcrous cytochemical studies

in healrhy human leukocytes indicated

that rhis enzyme can be detecred only

in tne cytoplasm of a few band or
segmentcd polymorphonuclear neutro-

phils(4)' The alterarion ol enzyme

activitl may be take place in those

cells by a variety of physiological and

pathological conditions.

This enzyme leukocyte has been

found much lower than normal in the

neurrophils o[ chronic granulocytic

lspkgm1.(5-l l\ paroxysmal nocturnal

henroglobinuria 
( I 2), and sickle - cell

6n",nin(13)' The absence of thts enzyme

activity was also found in hypophos-

pharasia 
(14), however it is greatly

increased in polycythemia vera (8'9'

.Departnrent of Clinical Microscopy, Faculry of Associated Medical Sciences'

Chieng Mai UniversitY.

"Departmcnt ol Patholog!, Facrrlty of Medicine, Chiang Mai University'
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I I.t 5), ,nn s1.pi6yo. is 
(8,9), tbrombocy-

topenia 
(8)' Hodgkin's disease ' l6)'

ph)-siological leukocytosis ( l7' l8 )'

leukemoid reaction ( lU' lY 
" a:ule

inf ramnration t20), pr"gnun.y (21-23)

and foilowing the administration of

46111 (24,25).

Jedwab, G.A., et. al. (26) found

thar the mean leukocYte alkaline

pho.phatase score is highly elevated in

seven patients witfi ovarian tumors

and in six pateints with cerlical canccr'

but moderarelY elevated in sevdn

cases of rvell-drfferenliated adenocar-

cinoma of the enooilletrium, and

slighrly elevaled in eleven postnlenopau-

sal women rvith benign leionryonlas.

However, the studv of leukoc\ tc alkltline

phosphatase activiry in petrents with

neoplasm is still required nrore evidellces.

In rhis experiment, we delerntine the

qualirative alteration in the leukocy"te

alkaline pho.phatase activity of diseases,

parricularly in patients u'ith various

neoplasnrs.

MATERIAL AND METHOD

Blood samples were obtained irom

rhe fingcr tips of 30 ncrmal healthl
adults as well as from 84 patrents

ovith various di.erses as shown in
Table I. Thos: blooC samples estim.rted

for total whi(e cell count, routine while
blood cell differential count and rhe

Vol. lO No. I

leukocyte a lka line phosphatase staining'

The LAP staining and scoring technic

were those described by Kaptow (27)'

For the concentration of whire blood

cell smears, the modification of Kaptow

$as performed by using bLrffy coat

blood collected from heparinized mi-
crohemarocrir rube after rhe centrifuga-

tion. The fre.hly prepared bulfy coar

blood smear was fixed with cold
formalin merhanol (0-5'C), and then

incubated with the subsrrate those

consisring of sodium - alpha - naphrhyl
phosphate and Fasr Blue R R in
p:opanediol buffer. Alter rhe incuba-
tion, the blood sinear was counter-
statned wirh N{ayer's Hemaroxylin sra,n.
The scorrng rechnic rvas carried oui by
counring a 100 consecu(ive neurropbrlic
granu ocytes and ratiIg each count
fronr 0 to 4 score based on the intcnsity

and appearance of rhe precipitared dye

in the cellular cyroplasm. The total
o[ the rating of 100 celis is considered

as the "LAP score" of eaclr sample.

RESULTS

Leukocyte alkaline phosphatase

scores and abiolute numbers of the

neuiropbil count in normal healthv

adulrs and patients with various diseases

were surnmerized in Table l. ln normal

healthi' indrviduals, the average LAP
score of 30 cases was 51.4 | 44.6,
ranging fronr 20-82 and lhe absolute

number of neutrophil was 4802,9'
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however, the average, LAP score

of 20 cancereous cases was 185.1

! cq.'l, ranging tiom 128 - 268

and rhe absolute number of neutrophil

rvas 4802.9. The cases of carcinoma

were categorizcd into 7 distinctive

groups (also showed in Table l.), such

as carcinoma of lung with the average

LAP score of 6 cases was 179.3 t
46.3, ranging from 138-235 and the

absolute number of neutroPhil was

8330.03. The carcinonra of liver

erhibired the average LAP score of
4 cases as 236.5 ! 29,6 within the

ranges of 199 and 268' and the absolute

ll

number of neutrophil was 10586.6. Only

one carcinon:a of gall bladder was

tested and showed the LAP score ofl

152 with rhe absolute number of
neutroohil was 7336.5. Three cases of
carcinoma of stomach demonsr rated

rhe average LAP score of 186.0 A
48.1, ranging from 136-232 and the

absolute number of neutrophil of 8831.2,

Only one ca rcinoma of colon was

tes(cd. His LAP score and the absolute

nLrmber of neutrophil were 138 and

66ll respectivelv. A case of carcinoma

ol' rectum had the LAP score of 162

with the absolute number of neutrophil

Table l. Comparison of LAP scores and absolute numbers of neutrophil in

various diseases.

Diseases

Normal Adult
C.A. (Over a ll)
C.A. Lung
C.A.l iver
C.A. Gail Bladder
C A. Sromach
C.A. Colon
C.A. Rectum
C.A. Cervtx

Bacrerial
In fect ion

Viral Hepatitis
A.M.L.

LAP score

t45.25

134 0

6l .0
10.0

Absolute nuntber of
neutrophil

count,/cu. mm.

Number
of

cases Range

20-82
128-268
t38 23i
I 99- 268

30
20

6

I
J
I
I

28

7

9

152
136-232

138
162

I 28- 168

44.6
AA ''

46.3
29.6

48.1

,-, ,
23.6

989
6.0

4802.9
4802.9
83 30.03

10586.6
7336.5
88t I.2
66 21.0
7724 0
7 | 49.0

6937.5

3045.0
2t'|6.0

102-2t2

50-16
0- l7

C,A. . Carcinoma
LAP = Leukocyre alkaline phosphatase

A.M.L. - Acute mleloid leukernia
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of 7724. Four carcinoma of cervix

demonstrated the average LAP score

of 14525 + 17.7 with rangt's betrveen

128 and 168, and the absoiue number

of neutrophil was 7 149.

Besides the cancereoui ca'es were

srudied, sample. were also tested on

bacrerial infecred individual as wcll as

on viral hepatitis patients. ln bacterial

infecrion. the average LAP score of
28 cases was 134.0 1 23.6, ranging

from 102-212 and the absolute number

of neutrophil was 6937'5. Whereas'

the viral hepatitis patients' the average

LAP score of 7 cases 61,0 t 9 89'

ranging from 50-76 and the absolule

nunrb3r of neutroPhil was 3045. In

acute myeloid leukenria ( AML )' nine

cases were srudied and shorved the

average LAP score of 10.0 | 6.0'

ranging from 0-17 with the absolute

number of neulrophil of 2176,

The comparison of the average

LAP scores and the absolute nunbers

of neutrophil in various diseases were

shown in Fi-uure l. From histograms,

the values of the average LAP scoles

and rhe absolute numbers of neuLrophil

of neoplasiic patients wer€ nlarkedly

higher rhan normal healrhy individuals.

The highest value, howe!er' was indica-

ted in carcinoma of liver but the

lowes( value \aas exhibited in carcinonra

ol' colon. Also showed in figure l,
palients with baclerial irrfection de-

monstrated the |alue higher than viral

Vol, lO No. I

hep.rtitis but acute myeloid leukemia

revealed lower value than normal

healthy indiriduals.

DISCUSSION

From this experiment, the average

LAP score of normal aduhs was

closely corresponded wi(h Kungswanich,

v., er. al. (281 The srudies of
leukocyte alkaline phosphatase a ct iviry

in carcinoma of lung, liver, gall bladder,

stomach, colon, rectum as well as the

carcinoma of cervix were markedly
highrr than normal. The neutrophils

in patients wirh carcinoma exhibited
very high enzymatic acriviry. This may

be depend on rhe elevarion ol alkaline

phosphatase in rhe cells(18) and the

increased nunrber of neutrophil counts

l29l' h carcinoma of cervix, the LAP

value was lower than those from the

study of Jedwab, G.A., et. il. Q6')'

l may be due to our Patients had

treatcd with x-ray and radloisotope'

The leukocyte alkaline Phospha-

rase activity exhibited above the normal

range in leukemoid reaction and bac-

rerial inlections and these renlain normal

or below normal in some viral infections

has b.'en widely accepted 
(10'19'20'31)'

In this study, viral hepatitis revealed

the slightly increment of the leukoc!'te

alkaline phosphatase activity' This
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enzyme activity are markedly decrea-

sed in acute myeloid leukemia whereas

the absolure number of neutrophil count

from the same group are slighlly lower

when comparing [o normal, lt nray

I3

due to the genetic abnormaliay, e. 9.,
the chromosome which controled the

enzyme synthesis in neutrophilic leu-

kocyres was lefsglsd (30).

I = averoge LAP score

E ' Absolute number of
neulrophll counl /cu. mm,.
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FIGURE f. Histograrns show the comparison of rhe average LAP scores and

the absolute nunrbers of neutroDhil count in various diseases.
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g0t:0.!

t1nn1r ;nu1Liu'd-'Jtr' alkaline phospha-

tu"" lutintn'onlrl xifl neurrophilic gra'

' lnuiinutocytes trBinl,| 11/]l1JU t:nn1'J 'l

semiquan tit at ive histochemical tech0ic
r'i dl t

nr-r'jr lunuliiirir.r,: nl:tr uo.ttJt,R nu

ooti16 nIMi]l011,111, Coion, Rectum
-l

ttn: rnr,on.l ttsl lufrr. !t llRnotxolLUo?1

riu qliriuq"lri alkaline phosphatase 1'!1

tiotionlrr triR neutrophilic granulocytes
I r !t

d.ltrUO t.:l"n OU 11 llnnLOi rl$Ul]n11' 0

l.tr St:t.t0Ltt,!r' inn r1 !l inllUlnrtn nU0U

rusr;r rnlqnuli!;riwoltintienarlrrio
acute myeloid le'lkemia.
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agutant 3 ni.tct"ltt l',lormal sattne lou1i

rlirru t o lvirgo.l6on

^Y!.^;3. tfl ulnnu : N10ltn lnljtlJ oLsonll
) .,c a

n1rrrn1 L o |.Mt ntnonl|nn

,a)
4. rgt ccl+ o n u:Iu 101R:.J1,1Ui

-t tr I

flOl Hemolysate 1lfll'l l14llull ltn?[1U'l

!!:J 1 'U':!:Jllu 5 ulTi
qA

5, 1J1-111 3,000 :ollfloulYl 1l]u 15

uifi

6. LtUn Hemolysate tuuu

7. ?flfl1'l1l!'tjlJllufloJ Hemolysate

n::Jtl0ltxl,rfl LRU']5 cvanmelhemog-

?3lotlBsAUnlali

. Column 11.11R 4.5 x 30 dlJ. fl 11,1;11

Equilibrate Sephadex

- Glass Micro Column !1:O pasteut

capillray pipettes llu'191 10 x C.7 qlj.

- .KCN

- CCl4

-4MHCI
- Stock TIis-Hcl buller 1 Molar

Y.I Tris (hydroxy methyl amino
qvt

methanel '121.1 4 fll nln'lU luuln$u

700 ml :ll pH. n4tlilnu 9.0 n1U 4.0 M

-v,HCI tfl lJll tnn ulu Rlu 1nflJ working

Tns - Hct - KcN butler (o.os f,a) r6olr't

Stock Tris-Hcl buller 1 Molar o"rufr

n8u 20 rlr'1 Lfiu lY KCN 100 mg no

working Tris - HCI KCN buller 1 6sl:

lJ:! pH fll florn11fl?u 4.0 M HCI

?tn1:

l. Preparation of DEAE-Sephadex Suspen

s lon

1. ttt DEAE Sephadex A'50 llT:N11.

s 9.. lu o.o5 M. Tris-Hcl-KCN buller

pH 8.5 lUfltu 4c 24 slLtlJ

z. Pack DEAE Sephadex A-50 lu

column llu'lfl 4.5 x 30 i . fl?B Atmos-

pheric pressute 114 Sephadex !u Colurnn

$.r isrJror to-ts tvir soJrn"uairRutinnr.J

ioJ Column.

tlJ 1,1

lobin
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lll. Quantitation ol Hb-A2

a ) lotl,u DEAE sephadex A-50 Micro-

column

l. Pack DEAE Sephadax A-50

suspension 1u Microcolumn fitiu
Pasteur Capillary pipettes lu1fl 10 x 0.7

q|J. tlrfiJ!:: 101 I - 9d .

2. Equitibrate DEAE Sephadex

A - 50 o"?u 10 ml. 1o.t o.o5 M. Tris - Hcl

KCN buller PH 8.4

s. 1d Hemolysate n.tlJufillo l

DEAE Sephadex A-50 13 1 15 mg no

column (ln'1 "lolll0J Hemolysale !Yl'l

n-u so - roo trln:6n:)

4. Equilibrate DEAE Sephadex A-50

rioR"ra r o mt. no.r b.os M, Tris - Hcr-

KCN bulf€r 8.4

. a I a ],.
b I 1,11 pH ?ll$ll1Jtll, lnU lnutUlnt

o.JYtt'l 40 ml.

r. rj:-r pH lroi o.o5 M. Tris-HCtl
)e

KCN butler n1 llnalnllln1nu 7.85,7.90,

7.95,8.00,8.05,8.1 0,8.1 5 !!nt S.2O nlilr;1n':J

ru O,Os l , Tris - KCI - HCN bulfer pH

nlJ .l tyrlnr 40 ml. lu DEAE Sephadex
AA

A - 50 Microcolumn flln'5gti11ntO [0.

z. rfiu sotution finn Etuted ':Yo

ilirrn:riu Votumn ( Vr ) ttngt"fl optii:al
,\dli

densities (oD) tu1r oDl Yl 415 nm,

3. iilu o.o5 M. Tris-Hcl-KcN Buflit

pH 6,5 :NlnttYlln]l 15 ml. ln]l Solution

finn Etut"d r"nr.lilrn:lflu votume (v2 )

runr;R oprical oensities (oo) tJu oDz

Yl 415 nm.

+. riruruur ir:ruioJ Hb-A2 los

lian:

rli:rrn:wir 1s,20, 2b,30 3b,40 4b,so mt

n1ilai1o-!

z. rdu sotutioo finn etut"o in
rl?:.rrn:riu votume ( Vr ) optical

densiries (oD) rf u oo, fi +t s nr.

3. tllu 0.05 M. Tris - HCI - KCN : .^

buller pH o.s rli:.rrn:lvilr-r rs " iq
mr n! | 

"'iFR.ts'

19.

tlJo:tdunlJoi HbA :V1 x ODr x1o0

v,' oo,lEoil-
,.Jac. ltl Tl|'l6l?Ylll,llll!t{11tO0lll pH fliyt

A A r.t 'lnu pH YlluulJalllYllll tOiln U.

t, lnio:l pH non o,o5 M. Tris
;

HCI-KCN bufler !n1nU pH 7l!u llr{rJ.i1n

o airu o.os M. Tris-Hct-KcN buffer ti
aj

nl tu Microcolumn nrfl:U 1tn a [nU [f
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6olulion Ylnn Eluted

Volume ( Vz ) ?fl Optical

tlJll OD2 Yl 415 nm.

+. drurntrrrlilru
nnr!6u?n-:J l[. b(4)

tV. 1!',tfl'lutn6rltot Hb-Az

'ln"r6on rrn r? :.rr rinrn fi l:':r'rlrr-rrn

un:lirrluri lu,iruru zls :tu d.:nn

:ruln-n:rrno!tti?'j r iHnr:a.r Hemogtooln

etectrophoresist'tj1n'u aa(r) :irii:.trs

ioit Fetal hemoglobin u"oanir

r rrjoirtun'(s) unltinnaJ Fetat cetts(6)

rtn] Inclusion boOy(z) 1r"^o negative

nlxn lR:r
a .ir'a

!1nrn0Rn lflu u11J114T fl111:IJ10tr 10.t

no-az Inuli Microcolumn chromatography

A a r,v
llo.l1f n 1:Y)tl.l 1tfi Yl1it1lflSllltn l-Ill'

v. $1rJ; rorra{ Hb-A2 lunrrfirflu

beta - Thslassemia helerozYgous.

lvrJ al

lntnonlrnlottlr,o'lou llYlLll u beta-

Thalassemia homozygous'iJ0n l1nitl

Vol. lO No. I

I:s,ia rnun:riu,!hriIflllt1l"lfl:ruu

densities (oD)

nu-,qz lnl1i

a ir -A
h€moglobin E llntnonYl tflu

n 11t?tfl1finl

l]l|tu 67 flU

irruro.r ttb-Az

chromatography

LRn.Jttn | - lll

H$nlr Onon

IRU !'

flrrlli l tt3{o'tfion1rlri6au pH 1ol 0.05 M TIis-HCI-KCN buller

7.90 8.0 8.20pH

'Hb 
A2

lunr:lni

;r 'dr L fl2llJ R nnnoi

1 ',lr1R 1

Microcolumn

10 J? tnrlntu liatJYll,l1

r. finr:ffuarrt:r lunr:rr rli:rrnt

Hb-Az lnlnlT !x Microcolumn chroma-
;

tosraphy no (lrnnr:rrfr t un: tt)

pH firuur;nrlunrr Etuted Hb-A2

1nu1fr rri.-F,ct-xcN burfer rvirn"l a,os

\;rl: rflT ( volume, Yll',4 'llfl tn1nu 35 ml.

2:'1 fl'l nn10n Hb-A2 Clntn0fltl:Jluln1R

,iruru z+s nu rvrrn]l 3.oo/ +- o.s7(s.D.)

(r.ea - r.es)

t te,ll fl110't Hb-A2 11n vl0lt:JflOinq [1Yl

dl .
tllU beta-Thalassemia homozygous 1ltr|1u

67 :TU rvirn"r o,zs,/ + o.so (s.o.)

(s.os - s.tt /,)

runnrlu:rln:rr4fi r

0

7.8 5

't2.34 6.09 3.16

8.05 8.101

r.78 
|
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[oufl]t{'rdn$ n]5!1'ld3N'ltu uoo - Hb A.

, Fod(

I 

seho&r

t

DEAE

Tri!-HCl -
KCN Eutt r
pH 8.05,

35 nl

Trl.-HCl-
KCN Eutf.'
pH 6.5,
l5 ml

t Trlc -HCl- KC Buthr

l 
pH 8.4, lo nl,n

11-HomorysciD

il
[J
Ik
32

*Sophodor
a- 50

-Cgtlon tool

d,.oD, -v2. oD2

tHb A. : YrODr r too

lr OO,+ V"r OD.

otsT8|aurot{ oI^Hb. A2 lN NOR|AL AttD BETA rlll-ass€rrA l€t€noz'ttous PEnso s

la

I

t

no.,nd 5.0O t O57

t.ro-lhol Trolt 6.25 i 016

5 6

Hb.q
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a.)
O1t'li?l 2 llf,illlnnl:UJogtt Votume ll0i0.o5 M Tris-HCI-KCN bufter pH 8,05

Volume

/HbAz
lunurJni

15 lro lru l.o l.u- loo lou I uot-t-l0.67 jr.ss lr.ao lz.te | 2.52 ', z.sz lz.ta | 3.23

.n
Condition YlLl4tJl:fltJfl1 l! Eluted Hb A2

'1011 flo
.a;

nlntJn$0 Jn m F nu 1 tu n 1:11]'t f n l?11

Y;
tlrtJl3fltJ f, 11.1rU- ,11 Hb-A2 Uu nlnnoUYl

i;1 lUnllul pH llru 13fi1t lflUnl:nlllUfl

Lrr!::J1 0.05 v. Tris HCI-KCN RJYIn 40

mt. rf olltntfi allrntuifl ito,t Microco,umn

.- A.
tunc ? r lo.t Hemotysare frlfilunr:

;au
Ytnno.Jll:;lJ1ttr? 1!TlJ1A1t10l buffer n tt

AA Sa,a
flJylYl 4O ml U tl lJ't tJ 1R T lJ'1n tfl UJI O'l,U n f:

j r.
Eluted Hb A2 00n 1lflvrlJn trjolfl pH

;'
iiturrrnlrrirnr e.os rn1 (nr:r.: t)

A' A A
1 Jl3lJ11,4 lUTlJ1ll:iJO,l butf er 11uO!l11(lflyl

flr:Jr:n Etured HO-lz lsr"r,llatuod d.]
.4.(Y|m! 35 ml. (n1:1n 2)

il*
l]n?t n lTYttl4! 13fluU In0tiltlt pH

.at-d,
{JtITnU 8,05 13t! Un]ln ]t ln lUnl:!fl:g:J

, va
bulfer tl,l In pH nl no.tn 1:?l n R:ntU 0J

Vlqln pH meler 11nfl 1:? flllllBJnl.JA DIJ

Yq
$nnfl1iruIr 1.J fluu i,un1, Jl!n lnyl1n11

eV
[nlU bulfer R:,lnilJln l ttn:ll4 pH

OUr lu?i1421,1 8.05-8.10 $i:lJn1 pH lon

r '! A
bulterfl'n':lu Hb 0U 011n:0n eluted OonNl

vr,.e
ftxu rrcrt tunltl un nfi:J Lfl tt Hemolysate

,aclr,adV
ll0.tRuunn r1l t,tn 1[ u: uu rYr r]ll11 n R:.J

;.
S?ulJ't Tn: t141l1lfflJ1flJ bufler lYll

- V | ,l
nll 35 ml UU O1ljllJlflln1n?1U Hb-A2

ornirnn Eluted t fl [tn;n"1 ;t1n:
' Ya ,a a { | | q!

tu1nn':]u |'urjlxr10l lnrn.|1 lI fl1qnrYl1L14
cl

column 11:fl11'{lllLlJU Mrcrocolumn llnJ
.- t!i lmtor Hb ororlitnn Eluted oon

9A
?JlfilU tUO,Jl rnfl fl !nn1:SL Hb ?10.t

DEAE Sephadex A-50 lloou8,l

llflfr'] Hb-Az IURU nn gn 111n
adt4 | - z r dl 

'?rurl]lnlT] 3.001 ! 0.57 (s.D..l r!un't
;.rrr A d , a 

"u11 lf LflltJOtlltMlnfl ]1BJ Hb-A2 U1 lR

nrnii6u riu Reiss Robert p.(a)

Hb-A2 = 2,5bl I 0.60 (2. SD.), Huisman

1g3(s) 96-4, . t,o 6.r s.s/ (mean - z.o,/)

ttnl Wright Slone RN\ ru, | | ) Hb-42 - 2.2

nn 3.0,t fl'tufll Hb-Az llt beta-Thalssse-

mia heterozygous r rn":.t o,zs,{ r o,So
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V A a v ;a,a(s.D./ uu r ar d]ln n fln:Jl 1 riu

Bernini LF(12) Hb-A2 = 5.t3 j 138(2 s.D.)

Huisman THJ(s/ Hb-A2 - 5.6/ + 0.42

d ' ct ' ;.rsr
(s o.) "xtiu-i rtiurirfff ilv, tlnslrnn't11"1

1 rln4"u?'1ri11oi Hb-Az lunuirflu

beta-Thalassemia heterozygous llflnBOn

nrnnu n6'tar"oJ r.lt"crtnu (p u"oan'jr o.ocr)

n1rnn1:6n!11:vfl 'ir nr':ur iltr*
< -dX. ' A A a re

nor Hb-A2 Lflri'ttu L14HnYilSBflo !fl llni

nr r:nrirlfin:vrns rn:ru ulutln{"lfiilI

6rilq"u beta-Thalassemia heterozygous

lnriiquou sfl ?nuni'r'rfl rf ')

Yruflurfiuu

:nfl lVlRillrn u

lnur.r nrif l:.r.r ruarin

tJ'tlumnar,lvt-utn t-

! lltuJSruotr un:1unn

Abstract

It is lound that nearly all cases

ol heterozygous beta-Thalsssemiahave

elevated hemoglobin Az. The present

work descflbe a modilied microchrom-

atograpnic Techniques and their condition

using DE.'E-Sephadex A.50 as an

sbsorbent and a pasture pipette as a

column to quantitatrve the Hb'A2.

Prepafalion of DEAE-Sephadex

was carried out as a usual way. The

abso.bent was then iilled in a pasture

23

pipette of about of l0 cm. in height

and equilibrated wilh 5 ml of 0.05

M. Tris Hcl-KCN buffer pH 8.5.

Elution ol Hb 42 was carried out

with 35 ml or 0 05 M. Tris.Hct-KcN

butler pH 8.05, while the remaining

hemoglobin was eluted with 'l5 ml of

Tris HCI-KCN buller of the same

concentration but pH of 6.5.

The proportion of Hb eluted were

measured at 4t5 mm.

From the stuty the means Hb-

A2 ol 25 normal adults was 3.0C/

whiie S.D. of 0.57. In the 67 case

ot obligatory beta--l halassemla heferozy-

gous Hb 42 was 6.23 and S D.

ol I C.36. The results wefe comparable

to that of other methods.

From these results the method

can be used as a secreening test

tor beta t halassemia, heterozygous.
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SUMMARY :

IRunt::tt.t:trHnnl'5l1onai n1n ufl t!l
aetx

nl:?]Oflo,J LnUlnll tesi fl1.1 I loJlto

1'{?n "Non-termentative Gram-negative

bacitti" nrl',:onr"',ltflu scheme tlnl

l"y orir.rjru drra'l"llilunr: ldentify

A AI9 A
r{0y!1nl lfl Ltanln clinical specimens

,ir ':s ttz o"r f,1 1:n identify lnu

scheme !!n3 key Oinnlllun.l genus

lfnr species 16 ea.ze t firrldorrunlfi

ltlu Flauoba"t"rium species 7.2,/ ltnc

Unidentitied 4.5,/

Pseudonrol|as

A; xra-lt
tf 8'nLL8fl tf[!ft,tu
aerriglnoga,

Ps. cepacla, Ps. Putrefaclensi
Ps, trrallophilia' Ps. dlmirruts'
Ps. putlda. Ps' acldowarans

CTIARACl'ERIZ {TION OF NON. F'I.]RMENTATIVE
NON-FASTIDIOUS GRAIII NEGATIVE BACTERIA
ENCOUNTERED IN [IEDI(]AL BACTERIOLOGY

fi n'H: isxuruffr B.Sc. (M ed. Tech.)'
srri fiino M.Sc. (Microbiology)"

Vol. lO No. I

January 1977

AlcaligeneE feecalis, Alc, derri-
trif icarts Aciit(,to bacter lwoffii.
Ac anltraturn. Achromobacter species

Flavobacterium species, Moraxella

kengii l!n: Mor. osloelsis rilu:"U

lesls
iq.r X ,
fl It lunl:non0 JulJ:ino fi?u

pigmenl, H2S !tn; reaction i1n TSl,

N/otility, Oxldase, OF Glucose, OF

Galactose, OF Maltose, OF Monnite,.

OF Fructose, lo./ Lactose, ONPG, Urea'

Nitrite, N2 O8sr gelatin. grow oi
)

6.5/ ot 2.5/ Nacl lto!fr 42oC,

Penicillin sensilivity, Acetate, Citrate,

Indole, Catalase LlnJ Phenylalanine

deaminsse test

'nru:rnnrionr:ttlivro' Irarir,lrn"triI.r'ivri

"nrnisrr niriyrrr nru:rtvtttfl fi rnn{ lu16vrurn'uriallrari
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Introducliou :

.1Ar
[nrJU; s-6 ].r 1u rrrrJ nqlhlltt! n-

?lt:Ul.^t'ln Non-lastidious Gram-negatlve
| ! !l

i1n clinical specimen 1l -dil lnl lLitfl111g

lLfl Pseudollronas aemginosa
1Y ; !!

lYll1,iU vltTlXtllll lfli1n specimen 1lnflU
rlv ' aa ea
tilflJnn 11 llf,t:l!,t [f]l^lljttL nnt: u0'l0u .l

- 'q 
Aa I

TlBU luVi':nUdnfllU tt 1.1 Pseudononas

odoraDs, Ps. fluoresceIts, Ps. p6eu-

domallei, Ps. cepacia. Ps. sxu-

zet i, Ps. rrtoltolrhilia, Ps. dirnr-

trrrta, Ps. acldo.'arans P6. putida

Moraxella osloettsls, Mor. kengil,
Mor,lacurrata, Aclnetobactec
anltratuin, Ac. Iwof fi, Alcaliger!es
faecalla, 1169 Alc. odovans (ps.

-dl!odovansJ LIJ Ugll-[

lJ:1U.111-lU 0U .l ? ltlLnY tu cram-
bdr

negative l{1nU lL Ufillun fl0 Jy{U1fnI I
i {r; o q r ur dl w
lufll-t |',1t110"]lYt1 l1rflu lll tllu nun:1u0J,.f 

I

js 
'tlfr 1.lT cl.{u 16dn 1v{lr IrJluu.Tiun lflttunu

tt Mirna Pt'lytnorptra (e".

lwoffii) ttnJ Flawobacrerlurn $p.

rillutrin -'Neonatal 
meningitis,( r )

'19^..-Hs. aerugrnosa Ylllu!nR B roncho-

pneumonia"(3), Inlecfion lloJlltln burn

Llng Intestinal Inlection fitfiRuuo.rlrn

Ps. pyocyanea(a) tlnS Ps. cepacta

Vot. lO No. I

llllulnn lnflammation ol the Intrav€nous

infusron site, pericadial sac 1,,1:O Urinary
| 144 e

ttact infection( | l, lunlUUlUflll

a ; a aq
luoi ]11nn1: vt i:'t Y't]l [Y8 1,{']n [u

x Y-4 v
clinical specimen 1nflU JU JILUflUtl,Wl

,t
1r0,jytu16 sn'ryi Lntulr:.J tlJ ttRnn lrllnt$0

) aa Xa 6i Al
v{1n0u fl rtlr R 11r: u}l? n un .l ur u1]11]fl u !1

.adt.i
ltnrlJ 9t u tltrflnul tl\otljull:l lusunon']:

ldent,iv lUl4O,l llnL r,n lllnt?lflUlnnUfl
XA

i,1,1111 Lft.J lU [n:fl:f]',tn1U tyitl;txo

urnfiriarrni rl"nlsusflrn flxJ:fil n1r
d A.ir 'rofio)lYllJg',tlRl]fl lXrIIUUAU ttng L iflu

nlxfll loullURYll:Ull'lnaU I tSX Enlero-

bacleriacea uSon'ln Gram-positive cocci
a' e -V A Aa

tlJ url ll 0Juun1: ldentify l{01'{?nU1.t

l.lnuTsflyiL U tb,JUln 0u tfi:Jo.

V A \eanllUIUnnlf ?lfl sllJfl':,lu 1l |fl fl n!')
aX
n'JttOllllRlilTlll{1n Non-fermentaive Non-

lastidious Gram-negative Oacitti" 1nflfi
YAA

I fIJtYn.lRlr0.tn llvrnn0 ifl?.1ufl f,

1, t?ul'r flf,1J0inr:ltnfiorJflln "l Yl

lt lUnll ldentily 1l1n Non-fermenlalive
; dv

Gram-neqative bacilli nlnYltflU il:1U.l1U

'cllrnsqw\:Jrtu?]:fl1l[n'] 1oflflT!lllu table

ttnS'i1n table U U1ll1vln1:01'l Ufl1StlJ

scheme o! 1.1.J 1U fl 11,11]lnl: ldentif y

tf ofl.tnn 1r
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e
2. ldentily Lt011n clinical specimen

'ealo [{ scheme [Lng table $liflutLuunn

Material8 & Mettrods i-
A A A A"1. YttJ'lljo.t!grl:- !x O Yru llJ rl1fl n 0 J

AA
t}la ldentify U [flTL lXln clinical

sDecimen il0l1,l0lllIl! flnlln n{'ll ylU lfln Ufl

[:.J ?{ U 11i',] n U fl': ri U J Ll,1

| ,aa
Clinical specimen fl1.1 'j utJ Blood

Urine, Sputum, throat swab tlnl Exudate

(Pus & Cervical swab., L!Uql11

2. 1rR.l1?1fi6[0u9t1i 3,] 0Yfi:uRol?
- 'te' - 

Z
sraf,{tlJll [oqnu:-

Oxidase test:-
LYn:sn1!n:oJ5.i11Jfl't:Ytfrflo| fl o

l0l para-aminodimethy lan illne monohydro-
rA qt? a

chloride tlnin1l lL1,J[|n']U lS U lnnUyl0
. e4
luLLUnu ln 1r?ni:fllu !y loop llfll
Xl

Lt'alJ1ll1U Olu nnlu[u l-2 ulvl n1
A

Oxidase lest lO.JlXo positive nl.t

^ A ; cdl a
utr'r0llfoqgtlsuun t:Jlt fittJltl ||0.t+ R1

tul1fl fl

Motiltr y test
8.

- Stab lTOn.:LU motility lest media
v;

(Drlco, [Ln') Incubate re 14n:J 0i 0lU
A a 'r I

flnn1:rflrioLuJofl' j 24 {.N u:001 LtJolq

0]l{r]n iflf fitxuntn! lxfl00n 24 u? lxJ.J

,u
- n150luiin postive lest Uu 1g

!'.i
tuu:outu'1 t:b a[[u0On i ]nttU'lvl stab

t?

27

Acid production frosr carbol.y-
drates:-

I- l9'r:tju 1,7 fl0,: carbohydrate lU

OF Basal Medium fl1u?i'10.: Hugh &

Leilson(2 )

x v,- frlTYlflflo]J h4 stab tf 0n.l Llln:i'l

1u!nOll0.Jnu tube |.|n'] incubate ['] Yl

37"c B',tUfln n 1.2.3,4 |'ln: 5 111

- Positive test flo BromothYmol
9 

';blue (indicalor,) fl1uuu llt nludiln
A4AAA

tllu?tll ull,lfl 0.J [U0.tllnttBSM:n Oxidise
V ;4 'rt ;

lt]fl-nllLn h [tn? n0u end product Tl

ttunTfl00n'l

I O 7. Lactose Inedlulr|:-
- Ln;0 fll:J:t[u Dailey &

Ae- [1.i slreak LIALUUUI
9A

media L[n1 incubate Il 37"C

1,2,3.4 L[n: 5 iU

S cott\' '

slant tioJ

o'11{unYrn

- Positive test flo slant 'loJ
,- d 4 a

med ia nllllR !Jufi 11n l[fl0t1J Utl.ln o.l
dl\

Phenol red ulu indicator,,

IESI

( llt

CNPG (beta-galactosidaae) test :
x

- ttol'{1n Non-fermentative Gram
u. rl o Z

negatrve bacilli ulJn? luLlllluu 1:tJ

enzyme beta-galac tos idase sdLLn11fl

permease ?1',]hl lactose ltJ d "l:J 1: n 11 "lf,

cetl i0n bacteria 'lfi 6,r'[rifnr: t"t."nt
,ts

lactose h,l l1r 1.llLfl enzyme 1.1 o'llYlRf,0lJ

Ifitnu1r" oNPG tablet (orl honitropnenyt

be t a-galac topyr ano"io") lorgnlnrflnr1uli1
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,A
nn1,( ltnx inoculate t,i'ofrqg?1OSB!nil

e re )lrln OR?l Ll8'l incubate hYl 37"C

6 1.il, n"lfi hydrotysis roJ ONPG i:fi
,t a.,e a

nliljnOU ortho-nitrophenol t,M,lfit f, A.J

d I ga
DOnNI nltflfl.l'l1lt0tJ B-galactosidase
I Ae a o c.
(y{?n :J eozyme tl0lnlnulUlrlln lactose

lermenler)

urease test :-
c i tl .t

- rlJ Un l:Ylnd 0ll'l1r$ 0 lU enzyme
lr

urease 1,1:0 L lflg streak llon illu

slant lOJ test media Urea agar

- Positivs test n0 t€st media
A . A ru ,) alirr nn,lnohc:r nuunrrn nlrn rl1

ctd
t un1u1'{t?JtJ

Nlrrate reductlon & Nltrogen
gas production :-

dttav
- uunl: YrRflalj't1l,tBuu rt1 11n lf

Nitrate lu meaia rrfil:lFuuhltiu ttit,it"
uio Nitrogen gur tn"laiolil Inu stao

rionrlu Indote Nitrate test media

incubaio 37oC 24 f .lJ.

- nr:o'rurJs n"rrionrrr:nli ruit,utu

rm"lril6uutilulu Nrtrire,iornnorEr'ru

test sotution 4 116s g(z) rrfirn:rfrnfrrrar.r

rl"Lriu rrnsn"rrionrlr:nrl6ru uitrrte

t uflu Nit,os",, s." lilnia .rlriuuiu

o.lornrnh durham tube

Gelatirr:-
t nd

- Ytng{ou? 1tf ?l Gelatinase ll4lJ

Stab ItOn,l LU Gelatin test media

incubate 37oc dru(nlq zl g.:J.

lns
ttfl':

Vol. lO No. I

- n r:o'ruatn lraii r inocutato tesr

medra l!r$1ntUu lTC 10.t 6-10 UlYt 01

'adtest media llJ lll.JU Jfl.Jt1,4010 natUU

positive lest.

Salt Tolerance :-

lY Trypticas€- lY rrypticas€ Soy Agar (TSA,

61si lrucr n.rl z.s/ uio a.sy (w/u)

(rsa)

lol streak rf,ohlu 
"t"nt.a aX- Positive test flO:JlXoln:qfl1$|'lu')

i streak tio incubate h'ff szoc,

Growth at 42oot-
x.- |'l,Jl inoculate lYon,lLu BHI broth

rfit.rrdnu"oa uni incubate lu water bath
.iY
rnJ0fl nx n 42"c. 24 x.x.

- n1:0llt n Positive tesl RO BHI

broth lldu

Penlclllin ausceptlbllity test :-
llltXutfllj'lnU disc Sensitivity tes t

ljtlllzatlort of Citrate or Acetate
as ttre sols carbon Source:-

rx- LnU streak lt01Jtrl slant citrat€

io Acerate agar rtn"r incubate fi 37oC.

o luunYrn? ulun:lj 5 ?u lnuan?1

negative test lfi n"r PositlvE test ls
ttiu bromthymol btue (indicator) rilfiuu

at dt 
^fi 11nfill u?ul uflu 1r,J u

Catalaae teat:-
- Inocutats r#ontlu r ml. BHt broth

incubato fi sroc. z+ r.ri. druld e/
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rboz nrl J:l rnr |2 ml. Positive

29

TSI

test

lead

z.
test fi,Jq3tnn{0tLlnflluxtlu1n lu Lu broth

culture U1,l

Hydroger: sul fide pr.odqctiorr:-
- 1,6 reao acerate paper fiflL 5/

lead acetate rrnsdrlfiurirrrn"u'u neoli

.rri"',lanu'r' tube r!nr1u:odbdnrulu tru"

.A
3.2 1]n CTA u'ltyatJT stteak n'tUU

Blood agar plate ltn?lnOn!01 lsolated
A

colony 1l0J pure culture 11nn TSI

incubate T 37'C 24 S.u.

A.
3.3 if 0lln TSI 111:J'lYl1 Oxidase

rtest

R) O1 Oxidase test positive

"Au1L$4 1 inoculate n.t lU nredia O'lftO

hj./ R0 Motile, OF Glucose, OF

Maltose, 101 Lactose ONPG, Utear

Nitrite & Nitrogen gas test media, Gelatin,

25/ & 6,5/ NaCl, BHI Broth lor Growth

al 42oC, Penicillin sensitivity lest,

Acetate citrate.

g) n"t oxidase test negative' 'lit
Er
tt0 l rnoculate nJlu media flltlo
'l un o N/otile, oF Glucose, oF

Nilallose 10,/ Lactose' Urea, Niltite&

Nitrogen gas test media, Gelatin' BHI

broth lor Growth at 42oC, Acetate.

'\ I
3.4 8lU ni 0l n 1:Ylfifl01Jfl1l 'l IU.

itttj0fl:!tlttln1 1,2,3,4 [rn3 5 ? nou

:rur1uu5r negalive ttn'rl# figure t iiu
key llni Table l& Il conlirm lunf:

identify lT0

Flesult:-
lu Fisrr"

atntn lTroso ll d T.l

.4rt. tlJ uflnn 1n n "tT t't!r:': u
)q'

111l1rtl8 positive 14lO

Yl inoculate 11'OLLn'l n 1 Positive
d - a. ! .i
n on:!n fln fl 11ufi n:J fl 1Un lo.Jt lJ

v'
acetate U!,1

TSI 1rl0

lndole Nitrate

Pigrnent production :-

- fl1ft"R tn rnoculated

test media n1.l I IXU

media or motility t esl

TSI:-
rniB:JflrxJiflu Baitey & scott(2) stab

,frunllu rst rfiar6.r,'iu tube Lln'r streak

fi stant incubate 'li s"c z+ f. . ttfixn

reaction.

- reaction 1u TSI

fermentalive gram negallve

Alkaline slant and Aikaline or

3. tt1l27l'l{n11YlOff 011 :-
t ;cu

'r5n1:11fifi0!n1.r "l ?1 11
d a ,v -aL!UfiJrl tfl,l1-[:-

3.1 l{am LolTn clinical

lu rsr (Alkulin" or neutral butt,

Alkaline slant rn"lhirlu stock culture

lu cystrne trypticase rgar (crn)
d ;a

rn!?ltJftot uI uaJ

medla lll ll0U

n0,l'l'{ln non-

bacilii nO

Neutral butt

? uflo1lttn3

n:'Lar"nsirrro

specimen
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negativelo0/ ltnTntun'llrflnoJ (s,0,

\ .dI
7,8,9,10, dllJtlju scheme llninln schem€

I r- t ,,u1:It identify lf0 ?n Non-lermenta-

tivE Gram-negative baciltr" 11n ciinical
l\1 ,

specimen tl0 l!
al

Table I llns tl lll x{ nfl: lOJn1T
r;q'

RnolJfll.t "'l Il n positive trlTo nega-

tive qlnun 1gn 1:nRno,3 (s,o,z,a,s,to)
e .r 6

nrofirriu table confirm 1.r: onfldullln 1:
z

identily t{OlBJ scheme nln Figure l.
x.,
lXA.llln Non- termenta t ive granr-

t' Ar e-
negalive bacilli Yl lfltt11nllOi 0Unnr:

nnfl1Yru1R0 ufl io,rlri?rutr 1flun:
_l''

ITUJ tlrll llU'lU 111 01 llln specimen
| -!n1J'l R'JU Sputum and rhroat swab 7 n,)

Hemoculture 41 n?, Urine 24 n'1, Exudate
el,dr!

39 tl'l 7,lUnnoinl: identrly ?1r!UtnO
Y ,r.rsufl1r4uuu nrlh lu Tabte l n'tulu

d ,e x
Table tV, tln; v tlj utJnst:JnnB$J10. to

' ;qt VEllnn: species Yl !R 1'lnn1:'Ufln0,tR7 JU

fl't nlt?lflno]ln't,r 1 n1':0lu nYln60usxu

lVlU13lXUn posilive 1.1:0 negative test
rra

,l1B !11 24 t.XJ. fll Aln posrtive lest yl

dI

lu?'rnnlul,lnJ 24 t.ll. un\!!lj un l:ytofl o:J

n]: Oxidation 10J Carbohydrsts lit.: ..1

LRUnllLt scheme 1ln Figur€ |

tlnl Key nll Table | |.|sJ ll !"j1
!e;r

lX Ot]u'lu 111 n? YlYlRnoJ identity I

Vol lO No I

I ecl
n1 l:nllUn [0!u1l genus tlnJ species

dl
lflnJ 88.29,/, tljx Flavobacterium spp.

7.2/ *di6n +.s,/ 1ilorl iclentify 'lfi

L)lscusslon:-
q { - AA
tut qlLiuult0l,lln Nan-fermcntative

gram-negative-bacilli 1'{L l,flL0U Lu Clinical

specimen ldu specimen nln Upper

Respir atory tract, Gastrointestinal tract,

Vagina and contaminante in wounds
r I A 

'44t|nt n'.!rl,i! il tto$tlnurllu fl1r14st sJoJ I:n
- v 4 . t ) aela\9/ frluuutlJul lun l:ttuntxorllo 11]|

A . ' a 4 a;t e
n:M!.rflYrrruuasn Jrr unnn1,lrn nH1 1ifl

rflvi1l tu1.3 0tt0! nn 1:rfrl't:Jnojn1:nl]ltun
! ; 'rlltoylorJ !u':3fr1J Tn:131u J1U I'!n!:'1frr:?

h4a
paper I tuun1?YtflnoJfr uM !:rnh;
a.r,/
nitr 114tJ1u 2 ll:;n'irflo |lrnlTt|:ntfta

$1"1'! scheme rtnS key odr.l.lru[n:
; 9v 4 t

11,11J13fl :J 11"11 ltlljlllLU'lYl1J identity tlA
Al u i ^ ,!,1

fllnu Lu1,1on!0'u fln 1I tl,lEuTnltttnr{!29
; A A;

10,1I'1.1lru1:l1n'ulsnlTnd0.Jflorl{ant:
,

identify lXonln Clinical specimen flBrt

'll 
) at e - a

t.llJ'ltltl{ otll UIiON S tln3l'l fl lU elfective 1O.l
; vra Aa

scheme LtSl key nn:1.ltU 'lu 1.t1',11l?'l
!t/

scheme !lni t<ey O.lnn Tlfrnrlr:ndrl
Z l4ntat{ id€ntily rtolllnu Inn.J genus !tn;

species 6r ee.ze./ u"rirlfirunullfiur
te A Z

0l1n1U:llYll!llljn[gol,{1nUt1n Clinical

specimen lln0U'lJ llnnl scheme tlnJ
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tablq ,l ldentlftchtion key

g Alcall0ane€,

for differelrtiatioG le||ber8 ol thg pagudooohlc

., 1

3l

c ;:

r l0)

10 S Lactosc.

Nitrits

6.5 ,{ acl

2.s F [Acr

Gtowth at ,lzoc

Penicillin sqnrirlve

+ E Poslttvo 99-1OO r(

- e Ne8ativa S9-10O ,{

Podltlvo > 50

rltigailve ) so

s
.,t{r



82

v I t{cv t rer I c
key 0Jns1?Un0J idenlity tt0 Lfl [:Jlfl

fi rn:r:'irnr:n"ufll"rttn:trt.t:'ufi nnt:vtR

'rn-n 1Rsno'ttlnlll,lninlJ 1 n:JYl1 lR !U'].tl

toll]3fl'ln Moraxella species 01113

.; ' t rr
identily 1ll1fl nrntun Lylll!?lti oo'11 LlJ

t . -rr. Yt 
',liulu media Yl ltlunllYronoinl.lu tf o

ulJln!"ilt Flavobaclellum species,

I,i r' - L
ng'll nr r:nttflnlflnJ speci€s Lfl tl'luu

Oxidase

Motile

OF Glucoso

OF Mallosc

10 , Lrctoso

Urca

Nitrite

Nitrogen gas

Gelslin

2.s / N.cl

Growth rt 42oC

Bronn pigm6nl

Pcnicillin s.nEitiv.

Ac6tste

+= Positive 99-100/

-. Negative 99-l oot

Vol. lO No. I

RlltJtt !1,||1J 1 lln1x'tlnt?u imptove schome

-'!.'rt.+rr,
tLR: key Rnnnllu $flnu l1llon'ldno tu

I
nllYlflflflUn1J 'l U:lnllu schemo

rnrlu keyli,iunlrnoourfi,ninrlfiirt

ttnlfltoqitLnx LuuoJ 0!nn1: t ru1j2'l
Ir+a;.)a

oaoor ultl::tuguYll:u'lLBlunrR:J10n

ruil nl1fi 1ur,l"o':rJ ff fi n r: nl u : rurJ :ci rfi 1fi
.i dt . v.l

nllrnrf ouii$u criteria fl1Rqtu schem.

'Iable lI. ldentifcstion key lor dillor€ntrating membErs ol the 'cinotobsclor'

Moraxella & Flavobscterium species'

oo

p
co
I

o

IEIrl
ot=
:l oEl:
<l<

Organismg

Test

*d5(,,
tr.=

N

+

N

N

N

+

N

+

N

+

N

P

N

N

+

P

+

P

P

N

N

P. Positivs > 50t

N.Negltivo>50t
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'l'able lll. slow

lrom

organisms isolated

clrn ical specimens

lflLln Motility Tesl, Oxidation ol

carbohydrate l[n] Oxidase Test n"o.l

- -rt , cl a
:JlJflt31n Lun1:d'tutJ0tuullrfll( 1 0, f, 11,l]]l

e. h q-
n1T7lRn0Jfl':,tU In Motilily Test Medium
)4
n.:t!U Semisolid media [Un I:YIRSO!n1'5

A lv X
orotile ,!OJ|T0f o3,l lnoculste !X0t!U!

stab nil lu rest media ur.ro:h6o
x ' - |. I I a t.

0'l\11 UJll:QgU l1-l media fllUYlAgnnn,J

33

r , | ,4 /_^\lU 11ll13'l lll'0tllU Oxygen\|-,' llnBU1.J 1,1

d I t o'r
nn1unlTYlRfi0lln1: Molile lOllt01fl0?tr
Er - ! a
i{fr0.tfl ,ttnfl i,Tonl,JL:rlnt?r11lu'1,!o.r media

AA
x,J0rlrnnuu;1o.tnt:yltxotl:au[t a0ntl r

{ ,c A \t ee ' i 
'llJ lItU01Bi a0ar lfltRtlUn? 1fl0Un0q

6n 't
l^ I

n 1U:!nll0n:flnlnfl $Ul'lnn1: Oxidiso
V I V 2.w

!,11n1i1t1'l.J "l llU media ?1lt flfiolln?:

1t iRiJ'r1;R?rR 3nlfl DH OUl,lllrJRrl?J

L Rlt l? pH Aln l qln drrection ltiT ll
l^ \ 4 a , -n: u-irslo nTfl. tn fl9u 'lt ItJog u0!au

l|.
ttn?,y1'111,1fi110{ lndicator LlJ0lntUnU,ll

II NJL LR

t4a
[tovr identily Lfli1n Clinical specimen

lillj? lll.llt Pserrdomonas aerugl-
no'a 35,15,/, Acinetobacter anitratum,

. Y 4 A - j ; {e13.531 U0n1-|UTLUTtAtUO0U 'l Ytv{lr lo
ts,

$ 1nn llYlftn0J'l.t $n I n 1:1{1Jlluous.'ll'1u

y.uf,fti t? lx Table lll 131411LO?1LU

Clinical specimen lf oylUl l.l predominate

Sltl:llLX'O?\?n Non-fermentative gram-

negative \fl'ltri Ps. aer,rgtt o"a #J

' 
dl v ..! - r

l,{u? Mrutl'lY|1 tt,ltn fl lrflf{'lR u L1{Ru ? J

g r.r"ri nu ut'o ti a,^10,J srndlin(10)

Abstract.
From rhe collecrion of many

resulrs for rhe tests of non - fernen,ative
gram negative bacilli, it could beeasily
schemed and given as a simple key test for

Number Percentage

Organ ism ol
I

Strain I lsolation

oll

Ps. aeruginosa

Ps. cepacia

Ps. putretacrens

Ps. maltophrlia

Ps. diminuta

Ps. putida

Ps. acidovafans

Alc. taecalis

Alc. denitrilicans

Ac. lwolli

Ac. anitratum

C. typhillavum

Mor. kengii

Mor. osloensis

Flavobacterium spp.

Unidentilied

lotal

39

I
2

2

2

3

3

2

5

l5

2

8.1 I
1.81

1.8'1

1.81

2,'70

2.70

7 ,20

1.80

4.5 0

13.53

1.81

4.50

0.90

7.2

4.5 0

100.00

1

I
5

1ll
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rbe idenrification of these organisms.

In rhis stuy,of lll clinical specimens'

88.297" of these organisms have been

identified by this scheme and key to

genus and specici; and the re.laining

unknown species. i.e., Achrornobacter

species, Flavobacterium sp:cies, and

unidentifried species, have been isolated

in 3.6, 7.2 and 0.9 percent respectively

Non- fermentat ive gram negiltive

bacilli were identified by the follo.ving

tests: pigment or HrS production. and

reaction on TSI' motility' oxidase

test, oridation-fermentation tests on

glucose, galactose' maltose' mannrte

and fructose, l0% lacrose' O\PG,
urea, nitrate reduction, gelatin liquef-

action. growth on 6.5 and 2.52 NaCl

and at 42oC. penicillin sensitivity test'

acetate, citrate, rndole, catalase, and

phenylalanine deaminase tests. And

the isolated organisms were as follows:

Pl.r!9ry$j:lcl9.a:_!l_ ce!, c' a,

o;. outreftciens. Ps. n)altophilia, pi.

dltl*l Pt:-iglda Ts. acidovarans'

@
rygr9^:glY:l!:- Ac' anitratum'

Achromobacter spe:ies, Flavobacterium

species, Moraxella kengii and Mor.

osloensis.
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DIABE-fES INSIPIDUS IN NAKORN CIIIANG
BETWEEN l96B- r976

Vol. lO No, I

Jarruary | 977

MAI HOSPITAL:

Muni Keoplung, M.D.'
Jit Jiraratsar it, M.D.'
Songkhun Tongpraserr, M.D.'

ABSTRA,CT :

Both etiology and therapy of
eleven diabetes & insipidus parients in

Nakorn Chiang Mai Hospital during

1968 1976 were rcviewed, The major
cause was idioparhi: and all of rhe

patients in this category were young

adults.

It was found that chlorpropamide

alone or combined wrrh pitressin

tannate in oil were equally effectile.
Two cases responded quire dramatic'

ally ro rhiazide alone, ln one case

high dose of thiazide alone failcd ro

yield any response, thc addition of
chlorpropamrde to rhe rcgimen resulted

in striking improvemcnt.

Diabetcs insipidus is one of
uncommon nredical disorders. It is

characLerized by polyuria of diluted

urine w th secondary polldipsia. This

disorder may result from any condition
which interferes the funcrional integrity
of the neurohypophvseal system with
a conseqnenl deficiency of vasopressin.

Sirrril.rrly pclyuria with polydipsia may
be due to a failure of the renal

tubules to respond to vasporessin'

giving rise to nephrogenic diabetes

insipidus which is hereditaryt l)'

In rhis paper, the aulhors have

reporLed their experience with I I
cases of this disorder.

MATERIAL AND METHODS:

Eleven cases with final diagno-

sis of diabetes insipidus in Nakorn

Chiang Mai Hospital from 1968'1916

werc reviewed, There were 3 females

ald 8 males with rhe age range of
I 5-74 r,ears.

' Department of Medicine, Faculty of medicine, Cbiang Mai University,
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The invesrrgarions incluJed

serurn, cal:i':m, poras\ium, blood urea

nitrogen, serum creatinine, serologic

tesr tbr s)' philis, tubsrculin test by

using Old Tuberculin, roenlSenogra ms

of the skull and chtst. Brain scan;

pneumovenrriculogra m and serum

protein electrophoresis were done in
cerrain cases.

Neurohr pophyseai funclion test

was perlbrnred in ail cases but nico,
rinic adminislration rvas omitted due

to some dilficutty. Serum and urine
osrnolarlty were srmultaneouily mea-
sured. Tumors louod rvere hi'trlogicatly
proved

RESULT:
Five cases ivere idiopathic. This

diagnosis was ntade bv ercluding
orher possible c;iuses afrer rhe

albrementroned invesrigations. In all 5

cases, serum calcru,ll, serum potassiurn

blood urea nitrogcn and serum creitti-
nine were e.senriallr, normal. ,Serorogic
tests in all patienrs were nonreacUve:
tuberculin test (Old Tuberculin)
l:1,000; .roentgenogram of lhe skull
and chest rvere individually negative.

\rol- lO No. I

Three eases wcre caused by

tumors (rhc detaiis rvere given in the

follorving table). one case resulted

from head trauma, one case was

Iland -Schuller - Christain disease (from

broosv of thc skull) and the lasr one

was nephrogenic diaberes insipidus
which was previously reported in
details(2). The management for this
pauena was nol hereby mentioned.

Pirrcssin tannare in oil was
adnrinisrered in 5 ca"es as lbr therapy.
The responses ol three cases were
sarijfacrorv wirh rhis regime bur the
resporsej of other two cases could
not be rcadilv evaluated due to the
patient's incooperations.

Trvo cases rvere adminisrered
solelv wtrh chlcrpropemide and the
ur|nary ourput was reduced by
40-902. Chiorpropamide in combina-
rion wirh pirressin tannare in oil seenred
also to work fairly well in rhese 2
cases. This rcgime d,.creasee the urinary
output to 50%. Other lwo cases res-
poncied quite dramaticallv to rhiazide
alone. Thc lasr case failed ro respond
to high dose of rhiazide but responded
sarisfactority when chlorpropamide
was added.

Etiology of Draberes InooiOur N,,,.,,Uffi
ldiopa r b ic 5 2 5( N,r ,,2 6, F),2 8 ( .vl ),29(F),3 I (M)

l8(M)

4 5(F)

74(M)

2t(M)
l9(M)

Chromophobe adenoma with nrening- I
loma
Adenocarcinoma of breast with
metastasrs to brain
Bronchogenic carcinoma with
nretastasis to brain
Head trauma
Hand Schuller-Chrisrian disease
N.phroeenic I rs r\r\
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COMi\4ENT
Head tradma (accidenral or

neurological) and neoplasm of hypoth t-
lamic bypophyseal system ( primary

or mcrastatic) are major causes of

acquired diabetes insipidust 3 ). Howevcr,

in the authors' experience, scveral

cases of head injury ntanife"ted

inappropriate ACH - secretion in the

acute stage instead of diabetes insipidus

In rhis smalt series' the nlajor cause

of diabetes insipidus was idiopathic

and all of these patients wete young

adults, The nexr was neoplasm

(primary and metastaricl of rhe hy'po-

thalmic h!pophyseal systern.

With rega rd to the treatment,
the authors have found rhat chlorpro-
pamid alone, lhe adtidiuretic effecr
of which is acconrplished by three

acrions: the direct stimularion on

adenyl cyclase, the enhancement of
response (o vasoprcssin and the action

againsr pro.taglandins rvhich in hibit

the acriviry of adenll cyeluse(4)' or

in cornbination with pirressin tannare

in oil, rvere equally effective. Thiazide

aione, the effect of which correlares

with rhe sodiurn Ceficit it induccs,

was of benefit in rwo cases. but in
one case inspite t-,f high dose of
thiazide there was no response and
chlorpropanride had to be added in
order ro obtain beneficial e[l?ct.

The authors. so far, hale not

made any trial with clofibrate or

39

carbamaz-pine that have been claimed

to be elfecrive in tbe stare of incom-

Plete ADII deficiencY (8'9,10)

gart 0J
tn

n rn t 1fr,r luu"L'xu iu 1; fi (diub" t..
a! rv a o

insipidus, q 1Ul 11 ':1lJ 11:lJ L? t1.'!B:nU]

tul:.rurrlrnuR:rdl.r!,ril :;r,l'ir.l l,l.n.

zslj-2s1s r.l":rululfir,w'jr rirulr,ld
/ a \ l' _ f,,,(5 T',ttlu 11 :1U, LrJYt: l!f,111.'t?i (idiop-

\ q, 'g z
nac) fl1L1rsr:0ini 1tnrt'rru0.l0nniflol

fl olff'lu hypothalamic hypophyseal system
;A V

tonttn:n'tnrou 1fllj f, lJ o l f{'l uu 1l

t{:lu.llu lfl tt chlorpropamide B!'lJ

lflUl llnSll n pitressin lannale in oil

lryi116nnlnirfiu,rri'u z :ru1d rhiazide

oU l.llflU? In Hnn 0n 1 1'lgL5 thiazide

BU lJrfrU? llJ iflfin ttny{0 It chlorpropamide

4a
12:J t1lO1U fl1|l4 tfr tin 0u '].tu l?,/fl tn8 J.
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;5:: :nrirrg, rvr.r (rnnionr:trunf)"

Y ao
nr':ninr:rinunrr:Yl thYroid gland

. al \ v
yir':rurlir:gu (hyperthvroidisrn/ uu tJ
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o:1':unrgou rlylnn luRn nnu liu:lu1R10;
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thyroid glsnd lnlu ltt':unr:tlnr tunxn
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thyrotoricosis Lu:lulfllfll:R 1't lu lXlllu
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lree thyroxine 1,1i0 lreetriiodothxronine
tatY
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2 Rullu rR llnn luflulnnrn'lR':ln ltsl

. )4
n.llu:urrtuu thyrotoxicosis ill"lll'llUlJ

tfvrnnolrarrir serum total thyroxin€

lunu :nfi:;u'ir.:n'rn::n' nialiriutir

o"r.r6rttn:otlfi llunr:5rioa'athyrotoxicosls
. ; a^ a ' I va
1u':tgfrLrrylfl t[n n?1 $ ifl ?l? ltl u ? ll :J f]::n

13tll U l:RU

i6,n:uocnt:Ytoa{ou

16or'filt"lll thyroxine, albumin

.U
trn: globulin lR1lnl,q,Jnin:lnn'tril

.A
rnR::aYt !! rn:utl1nflT:n loinln

dt
itrnfr ur rrt r'rnttttvlllufl 16rll t:{1'{ll1u1n-

un'lriurluri :tu'ir.lltnt 9:oo u.-11:3011.

n-rrrnrROUnnrRtl zstg nJtfloul'lqunln:J
vz a^

2519 Erutuyl.lflu zz tr0 n o"lur:,o't

U .e t.
nr:sNo::nYlou Lu lirst trimester 1l

'arnr- trorr:trttoj R$3!t Ytuildfir' llf nara'u,,iullvri
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11U?U 11 11u
rY
t01B !0nn'rTn,:Rt'tn

fl tu?u Inu D1flu lj1;'l n nlT i1R ll:Jq lrfl du

R: Jfl fIYIlU,
,l r! a

oln't:fln u tflt.l:oo ttl uu

rlnn1:trl,{ytaJ, B1nt1flRr,r1tuxoirnlu,
{'l
llsdrl:]l0u1u :J1J:lu lfll!n1tn1llfl 01J

vdr!t'
u uuunlTflJfl:Tn IRUn 1Tl',]ftno!lJ fls1?3n'tu

aatl
tln]nl:n:ln:3n!10.l Rnn x'JnTnil:lftlj

ffgflo lU second trimesler ltnld,:n11

lrflllSgOOlU third trimesler.l 31 ?18oUlr

lu:lul s€cond trimestet lln:On 35 :1
ta ^ v a

OU lUlJUl third trimester 1r0J'tnJRTTn

1u::0g second ttfll third lrimester uull

. -U Y
lRnluR::nn3B'rcll-roulruou I fl:J n10

lu I Blt]flrJnaun:l1[noo

nnfls LUlJOln1: tlflU IJU r.]nl UlU .l
I A t -t cl

'!t101J Ol'!,r:0 lJ o]n1: ou 1.r 0 u r6.tflu't 1 tlj u

thyrotoxicosis lu:salriaulrnv::y'jr.ln'.t
.YA . t 4 a

R't:n n.,uryl:1?01n1: lxf,u tllu o1n 1f 11 1,{!

lt er ; i
LflllOUmflfl Lll thvrotoxicosis Y|nfl1-| Lull

:;? flu 11,1Unn0. Yto.tT?J1,1:0n lUrfin?
te
rior.l, llfirj:vr? thyrotoxicosis lu

fi:a!flT? n r:n:rli r,rnratrilui ri
n'l Luu, uuinlnn utaR0 [n0u 1,r:J0lLl,r1{

,<a ak,rta
tntfl U?tJ814:0nU! 1, lremor lSlltJO

l onycholysis |.|n!$ ltti0Mln t LnU
Vl

100 fr:in01111
a ; Iv

tnOflYlflfl tR9ln antecubetal vein

!'t:tJltll I X{ 1Y0n cenlriluae 0?UR11

Vol. lO No I

ddll:1 2,500 ?OlJflOUlYl tljUrlnl 3 U',lvl

...^
tltoIunlo1 serum l.t']lJ: 'lu lotal protein

A ' c r rlq v 4 v.t
albumin XJfllU lllqul lfl lU?UtOU?nilYl

ll"l;tn0R fi?Ufl1 serum tolal thyJoxino
;{'

specimen 11ltJf,1tJ'l:nUlUllll10llflt8ll
q-Yl

Rlll IUIUUU\l0n treeze In! [1 ll,ri 0141

R 1 tulUflD t:J

n 1:nT1n141fl 1 serum albumin uf
ii oirt"t reaction)(r) R1 serum atbumin

1i bromcresol gr"en procedur"(2'3) i1
serum gtobulin tR"rrnnrru'nnurir s"rrt
a,bumin t1n total protein

rir:Jnfilol serum protein ou,

3.3-5.4 gmt, serum globulin 1.5-3.4 gmt
tvd

ff'lU tot8l thyroxine llu t Un]flA1

thyroxine iodin6 IflU ionexchange columm

protein chromalogr'aply tnalf Oxtord(R)

T4(4) range n-1o,t serum lhyroxtns
< ^41 'Lnu?fuouTJItr,r 3,0-6.6 .-4, gZ,

r.l0

Serum total protein, serum albumin

llnl serum g lobulin

Serum total prolein 1u tirst

lrimester :Jfl'1fi1n11 serum total protsin
, * at
l1.l second llnt third trimesler fJljfl 1

InntRg,JnU serum albumin LU lirst
ri

trimester o'lfl,ln?'l serum albumin tll
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a4 4 itl1 2,s00 loljn 0u11lrlr u[']nl 3 u111 tl\ O

|LUntO't serum Uf ; lU iotal prorern,
Al

albumin, n ifl1U lirU14i lft lU)UtflUlnll
)a
r[1131fl0R Sll-tR1 serum total thyroxine l],1,1

i,, ,

specimen vl l:J f, 1tJ11nll llJ: lj 1 LOLn:nnlU

1-v ; ILUluuqlSnn treeze LnI !? rhoutflll
1UflB lll

n1T{t:?1141fi1 serum albumrn ( 1;

?t' biuret reaction/ (1) flt serum

albumin ( 1{ b,orcresot green proce-
l/^^\dure\z'Jl fl1 serum globulin lftttnnti

f,t"nnld r serum albumin 11n total protein

fl'r!nn?0J serum protein 0! tJt4? 1,t

6.1-7.7 sn/, serum albumin 3.3 -b.4

gmz, serum globulrn I.6-3.4 gm,/ fl?1l

t

o
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Y4
serum total thyroxine UU t!Un1: 1 thyro-

xine iodine IOd ionexchang cotumn

chromatography 1tu1; 6"1ot6(R) 1o (+)

,angu nfilo.t serum ttryroxine Inuil'ti
au't3"4?].t 3.A-6.6 .,,1' 8/.

HN

Serum total protein, serum albumin

![nl serum globulin

Serum total pfotein lu first

trimester !R1fiJnlt serum total protein

lu second !!ns rhird trimester #li
flllnsLflU,ln!t serum atbumin Iu first

t,imester irirnlnil serum atbumin 1u

second ltng third trimester 6o +.at J '

A lbumr n

ds,t
E
U

rnmest€r

SE:I,L]I' ALBUN,IIN AND GLOBULIN IN 3,TRIMESTERS

G = Globulin

I
I J

I I I
A

lst

Flg. I
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0,88 gm/ :3.14 i! 0,45 gm/ :3.04 i

o.os sn,{ nr drnl dludr serumgloburin

1U first. second ![n; third trimestef
, - UA

frrirnr eirflrinltr s.o+ + 0,88 gmy,

B.sz ! a.72 gml ltfl! 3.69 J o.so gm/.

R 1:? O',l: Al rJn

.Y
lu:3g3n]Jnifll:n thyroxine - binding

Vol. lO No.l

capacity lon total binding protein lfi

{x(s,o,u;'lnulnfiun"r ttryroxine rirulurJ'

1, brnd n"u serum globulin rrgiqrnfirfiTr

lfi1un*fi serum totat t,v,o"in" hilfifi
, dl t^

R 1flitlJ Ultnlfi LolJnl.:n! serum globulin

1 llrst trrmester fl t serum globulrn

8

'i

is

I
3

I

0

1s1 zna trrmester

Fig. 2 SERUM TOTAL THYROXINE IN 3 TRlMESTERS.

fil se,rt total thylorine 1u first trimester dJ 8'29 ! t'tt 'r' g/' \u l|rttta

trimester 8.02 ! z.zz.,p gZ ttn:ifirdrqnlu sscond tlimester 736: 2'06 '''sl
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t'
Olflfl ltn serum thyroxine nS1l:JRldJn?1

.i
L'll trimester 0u lun11 lfl1 serum globuiin

& Xr ' I ,'
flTJU 1 6',] 1:nt1:11-l Lfl?1 serun globulin

;c
YltllXJirUUll ufl'l' fl1tr'l'l:O?1x3 bind i1l

I h yrox !ne lfl :J lnu 0 ut1.^l u J Lfl n 1T tHllR "l

serum thyroxine n! serum globulin 1.J

.|
lon1fl9,rfi n1fr lo Oun !1.ldxultoJ

lln30'l1l': nll serum albumin lftlllJo':B

n]:fl:'lirUrn 1 LRU']5 prctein electrophoresrs
a | ; y^ 

a
0tnnYL0n0 Jfl vrLtTtn;J L1,|n r.5'51:Jn'l lultn R:

slu Lfl

.U
thyroxine bindinq globulrn LU7:UlSlJ

at a 11 Y | ^ .
lrllnunn 5JLfl lLvr;J1uit JtLflOlYWtu tt:n10 i
nl1n,l n::n n ? ]:J gC llJ 1l n 1A.l serum globulrn
A e aY
nl3 bind nll thy.oxine tV{ 1l1l UOll 'llT?ot'l?

d]
n1nRlfnflft3 lfli 20 . t" gl trv

vclt;

-,/; gt Er,tLlufildldfi lurft8uYt 2
Y . , x 'ir ,

l0rn1Tfl.lRtTI L[nin1 13n.ln L!nn0nn1:
v.<flnflt:n Lflljn 1 serum thyroxine Otl

| ./,^\
:l!,4? lJ 7 - 12 -.t g1\ | a /

Dowrins unr 'rn(1,) lnlsnlluiriu
'l'l thyroxinc' binding globulin lln! total

-a 11 Y .
serum thyroxine 1ll?l11111l LU-tlB!fl nRTln

[UUUnl'ln eslrogen YilyilJ$UUUlOl ?],Jfl 'l

thyroxine binding globulrn llSJ total serum
tr ,

thyroxine i3nnRjriou 1 rro:nnt rln6'

nrulu 4 6 nlfifllln.uyq-.ln 1'Jnn6fl(r o)
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rtr
[U:1UJ1UU ll fl1 serum total thy-

; q Y dl
roxine ljflllnllU l1-l1lJ 3 trimester 13:Jfl1

'ALtflnfl 1.Jn $fttllo l1l l u lt LYI u1J n L 1111sn fl
y rl rd

t[n1n] t]JlJfl1'uJ!t flnnl,inueu 1it1,tu tftY0tl1l

\p20.05 1

etA!'
li ?1 serum total thyroxine 'tr41 L9l
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Bu,,o* (,2) fio'irriruirila"a thyrotoxicosis

1ur*r*o.ro::ffi n"orn.rn'jr rz JFsl iu
'bJ niu'un:rrinr", serJm totat thyroxine

x._\l
fl.JflOrJ0i1u.3ruu ( 10.06 .1.'gl ,) n1n21

i;
0'lYl Gerard [Ln: Burrow lf]A1J 11[llDlJ

AAtg Mgt nnunl serum total lhyroxine
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o1slUn!x1n - liuf Itng't tn1:111fl1U
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?1 un1!:1U1lR1 serum total thyroxine

.v
lurcurnln::n ou::14'r rJ 12 13 ug./
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A ! /---^^\

thyroxine -bindrng globurin 11\:Jt 1,l\ 
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ltnR't treg thyroxine :O thyroid hormono
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.. , .I

strmUlator nhRUnntu lnl:nu thyroid
.l 

"gland rrlt triiodothyronine 11ilJ{u(z t,zz)
v-
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a

stimulating hormone tLttrt negative feedback
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Y .. -
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1u preecrampsia nr ri rnurL:o:rn'rJ ni6r

so/ (P < o.os ) iru"u lulurig,'ln::ri
n"'11,1'l nfl'l serum total thyroxine tiJ ln''l

$d? nr:i fln'r nr rrr frfl J ni t o on r:""0 nr:i
nind',rnlr

Sune mary of previous articlc

Serum toral protein, albu rnin,

globulin and serum tolal th\roxine
were determined in 77 subjects of
normal Frepnancv in various trime.ter..
The serum toral thyroxine seemed not

ro increase proportionately direcrly

wi.h the incre,rsed globulin. S.'rum

total thvroxine in all rhree trimester

were conrpared and. s!atistically, there

was no signii'icaut difference. The

lighesr range of the serum total
thlroxine rvas 8.29' 1.77 fg/.. the
values higher than this referent serum

total thyroxine might be helpful in lhe

diagnosis of thyrotoxicosis and the

values fal)ing in this rettrent value

should indicate euthyroid state during

lhe trealnlent of thrrotoxicosis in

pregnancy.

References

l. Gcrnall, A.G. : Eardawill, C.J. and

David. M.M. : J. Biol. Chenr. l?7:
7 5t, 1919.

2. Dow' D. ard Pinto, P.V.C.: Clin,
Chern. l5: 1006, 1969,

3. Hernandcz, O.: JVlurray, L. and

Doumas, B: Clin. Chem. 13:701,
1967.

A

5.

T-4 Manual method rheoretical

consider-a tions.

Danowski, T.S,; Gow, R.C ;

N{arteer, F.M ; Everhart W.Q.;
Johnston, S.Y; and Greenman,
J lI.: Iircreases irr thyroxine during

uncoin plici,ted pregnancy, Proc.
Soc. Exper. Biol. & Med, 74: 323

1950.

6. Robbins, .T' and Nelson, J H.:
Thyroxine binding by serum

Prorein in pregnancy and in the
new born J. Clin. Invest.37: 153,

1958.

7. Tun.rka, S. and Sran, P.: Excessive

circularing rhyroxine in euthyroid

nonpregnant rvomen wirh eleva red

throxine-binding Serum globulin,

Merabolism. 8 :41 l. 1959.

8. Opoenheimer' J.H. : Role of plasma

prorcins in the bindrng, disrriburion

and metabolism of the thyroid
hormones. N. Engl. J. Med, 258:
I l5l, 1968.

9. Karz' F.H. ' and Kappas : The
eifecrs of esrradiol and estriol on

plasma levels ofl cortisol and

thyroid hornrone-binding globulins

and on aldosterone and cortisol

secrerion rares in man. J. Clin.

Invest. 46 : 1768, 1967,

10. Ingbar, S.H. and Woeber K.A.:
The thyroid gland. ln Texrbook

of Endocrinology. Edired by R.H,

W i lliam. Philadelphia London-

Toronto. W.B. Saunders Co. Igaku

47



48

Shoin Ltd. lokyo. 1974, P 138.

I l. Dowling, J.T. ; Freinkel' N. and

Ingbar, S.H,: Ihe el'fect of

eslrogens upon the peripheral

metabolism of thyroxine. J. CIin.

Invert. 39: ll9, 1960.

12. Gerard, N. and Burrow, G.W. :

The thlroid in orcrnancy. Mcd.

Clin. N. Am. 59 : 1094, 1975.

13. Abuid, J. ; Stinson' D.A. and

Larsen, P,R. : Serum triiodothyrox-

ine and thyroxine in neonate and

acute increases in these hormones

following deliver]. . J. Ctin. Invesr.

52:.1 l9i, 1973.

14. M.rll<.rsi:rn, G.D. ard Mal b-'rr1',

W.E.: Scru n total. and free

thlroxine arrcl thyrorropin in

normal and pregnanr womcnr

rreonates and won)en. receivirtg

progcstogcns. Am. J Obst.

C! necol. 108 : I 231, I970.
15. Dorving, J.T. ; Appleton, W.G.

and Nrc.rloff, J.t: Tlryrotoxirtc

turnover during human Pregnancy.
J. Clin. Endocrinol, Merab. 27:
t749, t957.

16. Dowling, J.T, ; Ingbrr, S.l{. arrd

Freinkel, N,: lodine metabolism

in hydaiidiform mole and chorio-
carcinoma. J. Clin. Endoc rinol
Metab. 20: I, 1960.

17. Koch, H. ; Kessel, H,V.; Srolre,

L. and Leusden, H.V.: Thyroid
funcrion in molar pregnancy J.
Clin. E rJt:iiorl v{.:rao, 29 : I128
t966.

Vol lO No. t

18. G.rlron, V.A.; Ingbar, S.H.;
Jimenei-Fonseca, J. and Hershrnan,

J.M.: Alrerations in rhyroid
hormone econorny in patients u,i(h

hydatidiform mole. J, Clin. Invest.
50:1345, 1971.

19. Odcll, M.D, ; Bates, R.W.; Rivlin,

R S. ; Lipsett, M.B. and Herrz, R.:
Increascd thyroid function withour
clrnrca I hypcrt h1 rr-'id ism in patienrs

rvith choriocarcinoma. J. Clin.
Dndocrinol Merab. 23 : 658, 1963.

20. Cohen, J.D. and Utiger, R.D.:
Irlerabolrc choriocarcinoma associ-

ared wrrh h1 perthyroidism. J.

Clin. Endoerinol Met:b. 30:432,
I 970.

2l . Hersbman, J. M, and Higgins,
lI.P.: Hldatrdilbrm mole is a
cause of clinlcal hyper rhyroi:isrn.
N. Engl. J. Med. 28+:573 1971.

22. Hershman, J.M.: Higgins, FI.P.

and Starnes, W.R.: Difflerence

ber$een rhyroid srimutaror in
hvdarrdrlorrn mole and human
chorionic rhyrorropin. Metabotism
19: 735, 1910.

23. Mryai.K.; Tanigawa, O.; Yamamoto
T.; Azukiu,a, M; l(awai.y Noguchi,
M.; I"hrbachi, K, and Kunruhara,
Y.: Piruirar) -rhyroid function in
trophob,asric disease. J. Clin.
Endccrinol. Merab. 42 :251, 1976,

24. Oiathanondh, R.; .Iutchinski, 
D.

and Chopi'a, l-J.: Toral and free
rhlroxine and tniodothyronine in
normal and complicated pregnancy.
J. Clin. bndoclionl merab. 42 :98,
1976



nsfisrnn0omsrrr,lnu rduilnLj
DJLL€Un CC Cn'rOnO moi
A /KX)ALeO r-neo'r COI- /C'renOe/

uTru::ol1tfl1:

n 1:nr ?t h1Jlr 0ltl0!nn l: lo I !fl'll nu
. .!..d1 r
tr,rntnn Ln l L'Ju rIltr$uotj1.rn:IJi'l'.J0U

nn0OiJl IUn 1:i'lllflllltr1fl tJ tlfl i0 Ji'!1{1ltl

Y. <
nJ Lu |'I,tyu r!1n(n:110]u1'{lr1!lsn',]Ufll 1u

. Y ;{
n::YrJxlrR:.Jnn [i tLJ Lu Y\l,JYl lr R5u l] 0n

I,

o0 Jun tiulJ0ljn1:nfl nrrhR0nl0Jnl:luioll

"*-.Yltn H nr 1,Jl,t 0.t?ro0 0i LR rfl 1{ li.t 1,lT olJ1in: J

4
i ro111Ln 0tr n0! 1r tYr 1Yl tl lJ:1n 0 tu u 11u n 11

0u lu l:lllfl:11lflurJ lo lio?r lflrntottnu

n1:,R'tllJ!ounu i it14u Lfl? 1n 1t fl t 11Yt1,J'r,t 0 {
,e a d 4

uufln'll1ro 1ltlroi luonnlu uuJn LLy olu

d0ffl! !'r n 1:nl?tlltn flU:l ligU0UlJtnl]
atatae ! ! a r . i v-
Yrn1 !t LU n nn BJfl11.lR?1LJ11l1rllIn SlYl'] ll,lrn n

,x. I

R11!XnJ 10 rlnSn:r11:',|1 u Iuft ?unr:dnn']!
| ! 4 I Jr .

u: ll n n 1:n t?11'lJfl 1ll,!0 JilLi?u LR lrtr2 llj

tyt t'1i lJ.l0 !J n 1J tj nn D J n11n:?1Yt1t l,t0, J0!n
li -^ !- . I ^nl llI0n1t?l.rlOU I:R lRlJtUl!J

,a - ir ,.
lrol,ru:J1fi lt2tnr 0, JlunnllYr!00 lu

I

u'lut:]0Jn1 llm1 00uJtu 2"1[t] Ln tnu0J

a, .a oA
u oJilfl u on'tt1^lu1 D l?1u 1fl ailfl

Vol. lO No. J

January 1977

a
nSlu nlllurllfl

i- ' ' . , I .

Utwtl'ltvr:J cuD0'tJtlnRu0ulinnn0J t'l,rllJ'13

hr'-
dNn!10?14:0 ? UYlfl2 tJu LIJLfl?'llJlJtlllJ0
.{&.lunl:n0Ltqll1r-r I,: no.lnnn r?0,rllr: lJ

4w
n:leUn t}1U J tln:l0li 1n Yl 1u ti 0 1U !r.i ult 0

ftJt'tn L?

u0{ nrnn117.rJ0un? 1 l lu t:tYltl
ll 

' 
, vldl

t:lt?R1U01!l:r.lgnEal,JRt'l? "l Intuu 2 nn!

ffo
,.i r-+r. nnt 11 00 nI ltitluuttltllu$R!

l:$,{u1lJ10 tlrru 1 Lun: Jryrnlrl4luot

2. nn!rr0fl ll'rll lt,J14u1ulnn1il,lu?fl

Yr"2 :JlYtrl ( lr.ll:Jywrurn )
rf'4-erunn |.l:nfi ?ur|1ntuul,l0JU4un n1:Yl

tll.Jur0l lrl BR BUl 1.t ll I lJ llll flltJt:nfl:lt
i DU
l'|yN:rlft:?1ft:lJo1 tln:n]1tlJ11l{rr1t
,)

nlJ 'l g,nJtlu lunnllnJ $nti l0rJ.Jnn12
| -A I

o i tunntJun,tg Jfl?ull1n0u tun1Jl.tu?nr!

lucrrlruro,:ntln:?r c1n'1:oli (1lu
l .i ..1(?ul0Ju 0n unun n 1:u l,tu ltilllyltS ! 14ur n1T



5o

tln Lt,ti,!U.t!1q tt$ld 0]UllUlUln tufllun!
.r-! " 

, k t

n.n1.io iL'l,fl: tnrrru'u:runruulorir r r

, ^ ,i ! '-<!au1.nt,ix$rB ttnrullJ LtninuJnllil0u

n ::ttYlu0u lllJ lu l: Jl'lll'l!1n u:il'11.11r')fl n

A"
RDr"$ ,J LUq {.JllO'igllllillllu Dn?ufl3

nrU:oURu rtfl:lrrlililu lR 300-400 tflllJ
,q"

nri r 1:, RBU lfl-vdi!J!rrn rtl'vlo1:L.'llll1lrl

'Yl'rJ1n:rqluUn ff llUrf)llUnlU!;!n'l':niltn

n 1r 11o r! n n uriruri-,ff nn otr!iLlcun:lri':

011:J ilau Lnl0J!!1,'lrr0:J:Ll'Rr0! l!unu

c:1011U L nS1'lOJ LRA}Idfl1t

,r - !. .rtd d ;
:i11lrru Lll?{n1:||viru Lnr: llIJuf uDlJ

- . d Y ^r ' ! i
t Un Lttn'l?1 n1;ln!liU1lJUlilJ ltl,4U lr)

10 Jttf iYlg tto i.lrf U? .J lut3na rYr'lLLJ'lrr ll
.e ' i :

tlvt?lAX.J1']fltlfl nu0U 1 i!1n !u!tllYlfi r:1 I J
, a l;

!RlJ L0nl$[n:t1n1 f 8.l.J tr:.11 1113 lf n',]]lJ:

n11lJf,rr1rn;fr0d rir 1" 6 rffn"o r n r:or'r l l
R?1ll1]U10Jd.r [r 00't llJrtititln 10n n !ilu

!r
, -i

lXlftllul.lrYr0U.l I u fi 10 n 11ll'|/r l1u Yr 1l| vru

- ! t rrir - ,a

lo rllrlflt tJflou0rnltu llll t', lon!110,t

traJ 0iLl0u9rnll r 1 1b i n 1o iYlRu !t !Ju Yl lJ

flll!; n'tl { 1u1e0!l r,'t,n1t J vrlt t'0'191 l0

1,Jn0i tshtzun lo:!n11hl ilulJl Loulfl$l^:

n?uuflLflJ'tu

9 |.. ,

1.1UlJ111{ntn J0 JlnU VlOJurU0nl:lYt1
)4 . Er
?lllj'l.lotl lUllltlJUl.r tRuyl ) "l lll l11o')J

t i1.l'tfl Jlus 2tr l1r0lt!n1l tunn0uvlalt?g T{

\zol. lO No. I

4,r{
I^n! tn:tn'rir"tnflu rofl1.J |lltuul:fi tlj

0lUnnln "n,inY}'t,l'lUlJlnlunu 0 tlun'l1l
- .'. |{ r,r,lql: 1i,unnn,)nJ llj nrt",!fl7r?l l|'1.1140J

rl0Lflir1': lt tn:ufl'llllrt0nB u]x30u Yl n1T

?lnR?'Lrfiur110.l :lJilfrx0u ltn3n1:'!'lR

fi )1lJ: fll1tt'1U',nJ0u 'tl] x1,l lt{1Fnt15.,nl
wA.-.

n1: ls n r':1Rlr' R r enr 016lJlJ1nn?"1

f
n -n il n]l,lrD JLln:-n nlt $.),1 lT l1lrU11J'n

lun rJq.irr?fl 14 r0 tlrl|s] l! fl ]tu'l :lLrr0ltnJ
! ! v, -

0x1r0lRUv'l .l lijttn? ljn13!{lJ !t}ll0fln
e -;c tlcl

lri:0JtJ0n:J !t] li'lrulr'rnfi rllnll il.uu
, V , ,i dr ..' e r

tln1lOU rU1UlJDu',N 1 ttUtng llUrRt0.lriA
Y rr, r .r

'J'- 1 l,)u:l lLxu l !1i!!7J; Lfl: tJ lrl
e-t'

ru)0Jr0$nJni lln0!vi:0 rtn t1]i.lu11"' 11,

. E {!:1f Itulo 1 fl ntlN i t1.{1ru tn0cn 1.1 l?lu

Ln BIL:t u urutflI0,tullnLllvlfJrtu% lu

t!unu

Irrauror'l,cnnnono4nuJ']u1.to.J turl
xt.f

n1:fln0n 1lun1':ufl!n.rlu lrni l0)J LDnln

lllM1.rlln: flxnflfl0llnLll0,Jl .llLfln rl lUfl l1r

nf n'flr "|L".J1\3dNRl: 1,JflDU11J1:(U ll
e'

I I lUBn 1',!'lvllJ JlllJ:3r'l0ll')nR Inm 1nfl r]?u

i
o?11161U1't0t0iLnnn1n: l'tln1lJ11nn1l
. d;. al

rlnltft?11n Jnl1r!u!rntf, T 
RQ Iunl':t1!Jn1 :

?141f,0!lR9lDJ lll'iY ti ltr0!'ll:J lJt: llYl!t114



January r977

urnrl16n'nurr,trrirt.: n"uod rrli,rr-l ul :rn
dl ^ Iti],

!1U1J0,rfilrl[UU!:JnlIflU1vl l3 In tu10
rta

nflt2BU rJn11,t 'l n\t0D Iuu

, ,,a
tl:3n1ttL:nrut11$1RrlJR0 1Jn0,t1?1 lu1lJ

? rr
'itux1^l{u .t I llaB: l:nfi-fltu'r{:J Itr!0un1:

, - Y I U ;; ,l
tl:?1n 1.J'l't:ir0 Jfl JDll Ll.[{U1 1 ntnU?rlr0 J

nL i:oo1{ .l irnnl? l{unlr?1:111r1 Ln

^ I r!
tltl1t $ n: n 1: n 111111llt o llllln1t:u u0tJ

11t!Un?131 : ftt11l,t1n:ftA : nLUUl',tll

; -^
u13n11?lSOJ ?n n1:ft:ltfl]n 'l nll

e cl -r!a. r, rdl i ..1 4
13n0. L"t?n lt0ur!uuJln1 lqtr10lf ittlu
'ianm:lrfl10Ji.tlr?ru !rr ltJr: lju lu L)l!'lu1lJ10

. ,a ^ll0!!tvrYtutxnuflnR o0ur.]lllR-t'llr1 ]o0111 J

. r'l
ltn1't ll,lrlJUllln:3lUlflg?nu lJ t!':11.1b.J

^' i
rJju?nr:unn:ur,i':rirnT ri;ilouvioh rrn!

! r q}r ' r,
?t'lJlnt3lu',.t1tn0t Lx lllnnofl lu lunJ fiuu

n1Julryrir!n3su1x-u Ioritroffrl::irod

[rn:ttlJ Iufl n1u0u111tJ01n ]!)Ju

tln110JttliYtuu 0l.t t0lln n?1l'l l3lsg

lL lLnr':aJ ost:1110,J ltn nfl't:1lq 0't:'t!

n:1nn1r I |ln:f, ]rr1nflr1r lnfl]lnr0

t?llt131t1iou'1nfl] 't1nfll?1 lft.t lu 'l l|o!t)?

n'irffrsrn-urn, i:.1 Errr., rir r.ruiff iq ru rufl
v X-. | ,r ri

fl?111: fl'l1I fl1111T0 Ud,rI !Tl i,UXUlUnl:
r;

r\ n1'5r 1nlTUlufl.t1ulflJti 11.tu1Yt tr4:0rtlt
I . 

' 
! ' . rrlunllttl.r:u^fl JflBU(f't0n11]tuu 111lU

Ec . a\ ae,
N',ll'l1?1u o l llJo,t ltr?l1.J1unlu0'tr .t't $ytltu

5l

nh1 ln l'ltt3flllJunl:fi:1qno! In 1001\t.1

' I dl uti
llrn']u i,111r ti nvi n 0! i,fr r'l1tt11 t14fi n,t 1uil0.Lt0,t

r! - r ,1

uunnl:niJu0 n !flo1.1u J

:J::nr:finrl uo nrxlio11n nli in ?'r.J

! .-,- 6i
i6nr:lro:Xruun-r inrJgu?ou 1 nri li
:lJ11:du lln02lJ h,trtU:Jtrr0U hfllU rn U

n lln:11?1r 110?uR']tI ls JRl uftut0 i aiElJ

fDlln1J.j R1:fi,J0 t14 0JUn.Innl:|,l0rn 113

1r1 l,1r6ln?nn0n't:u0uoJluou 1,::Jtn n 2:
e , -.,r q
nRnl:fl:?!:l1,r0L'tJr1 11!1;i{0Dn1 rv{:1J

.ruuo,r nuinr:l-nr:n.,rioorirnro u'u1u
1! . d ,

1J: t',l0l11:J n't r:3r.J ln ! 0.t Lt 1n1!: UlXU u:311

n1tn111 btood titm riotn"n a o n Lllfi In u

n'l: tunlt lnu"l lutBunlI u:3?n lrn30]nlt

n1:n:?rr,{1J lun:rilo\neirrr:trs1ili
n r rrlrll llltll lUl4'li0u/ll1tLUn?1 ln Bnll'rn

, ;- a rdurrnlTrn nr: nrrnr rurrurl:llu{li

lUln 1ln uOnlUrr0l lnn lOnn1MUl,t $n? flO
.^ .Ai . u !e a 4 .

ufltnntllu inn nn 0n1:rn!fialnfi1il tuufilu
-;

rtfi0t?s1 1n R? I t i 1,11? n'n 1t vlYll lu r n r uu 1n

trin"o,:ri r r':n rorinl n rrlnnfr;lurn-ul i
iin',rril1 r.rnroiio"ron"u drnrr.,
fi lr:rurrirlrllir:rfr?rrllnnrcr n1 fl n1

t0.triR Rnln:ttntil u

t,l .
Ll:tnltnon10 triD lonnn,r iq!tn??1

lurrni u ;r :o'rr,'u n'l:l' n trn;rln tu"o.r fr fi
I d ) .u

n1l0: t:u1,n!no.rn luuR tltl0Jr 0 LR ) 0,t lg



*r ":'

52

e. .r.t
onDolunllln1t 1 vrnoi !t luolunlu un3
.a

Yr 1t1tul10n1t|luu0u
i u.

tnonr?1$ou In
e Y-qe.. t

'lult 
n:olJliil lu!fl1:0J L) ltrtlu1un

f_.!
tutiS(t:Jn1rltln1 lr0rt tu n 1l ul un,tlun 0,'

d a at.
ttnouuflnl ll1trln1111n,r r!onln: oJ titvruJ

nrr 1 u00 .1

..!I
i00:1r LunouYl rgu21 t0lux0Jlt0.t

- -. I .
uIUnnl:R.t 1Un UnlUJ lu0U .l Yn1!U$ [U

n1l!2un1t?u100ttRtoJ|l]'lYlg tln3r?!inlt

':' riv{r,!'i. t} ,l}"i i:i 'i , 1r,.,jttr ;i.n':'ij]

Vol. lO No. I

i !. -
r11!r nnllullrlu tl,rrJlJ.l!fintn1 [n] Ln

!t
:J:t l0f';0! lit: il.:fl 0r.ru1g lno ltn0t01fl d

tytnrovrtiB l,tt n f ltr10l n1lflrfllltnJ
'lqrV

0u1i l.l n 0tl,tutitturJntolJ !u14u?g11uuu.1

lun'tllJ u !1$R3tlrunll d ]Rq!0i.r'lu t:1
I r.nilll:0Mn l1t ! 1,t0 Jll4 unnl:n u 'l Ln |'l!

lUllluil'll.rlJ , ItU nnlu0ullJ0 n1 1n

1r fll r lrt 1lL u

1'

a

It<tra
il1UtlilltRYlUilO01gn1:U0n:U21:d11 lu:OslAdilr{nflrvl



.:ll'

,.J^

Tlsalsnnuft-mili nu tbuJlhu
DJLreUn Otr Cnnno {^noi
O//OGOCOO rrrecficot,/Clrglcg

Rapid iderttification of grouP B
Streptococci by Counterirnrnu-
rroelectroplloresis (ClE.).

Harry R. Hill etal. J. Clin Microb.

1975 voi, 1 No.2, 188-191.

.ln
lunl:lnUJliD beta-Streplococci group

A, B, C, !ln: G Strain 190 n? luTodd-
' I { !; . 4

Hewitt broth linltsuJ l)n 37c luutlnl

1. 2, 3. ltnS 4 t?LNJ lltt?u1tDl brolh
ZA

1{UlJlO:?11r1 antrgin 10Jl10 beta -Strep-

tococi group B Strain lnulnnaun"l

group B anliserum niai6 clE 1,{!'j11u

nt:riu.rriorJurrn r 1,2 rlnr 3 t'?1 .J

nll11.r'r antisin 1 u rrrilu + l'rlll
,Y-r|

l{U11 r J','lIn 1 26 n?S!lrn0 bela-Strep-
;.,

tococcj group B'Yl lu Capillbry precipitin

reaction t31fi CtE precipitin band6

n group B antiserum n20 ttn! 58 qroup
ir, ,i , I
n't ,lf qFodp ts llthll1 ban& u n'11

no6DrrMrb'!il.j1 esrr i1nrinin, fi.dra

n?0 giodp B Strup{iolocc6l ndtiBfils

dame=6ilerenmne

\.ol. lO No. I
lthr 1t

., arr uary lv/ /

llnl periloneal lluid tloJilU'lUn?l qroup B

Streptococcal peritonitis Qli ffee qroup

1a
B antigen lnaly{0n1in't?11,11 Ln IOU?t

4 ^a'i d

ctE al: 1R1r CIE |'uulDY]11?lin! Sensitive
;

rii0nt:n:11!11 group B Streptococcal
. oV.

a.rtigen lf|Yll lu Culture broth ttnS

body tluid loutl).J.

dx16l fltY10ql

M.Sc,

Tl- e pathogenicity of Myco-
tracterlurn fortuitu{n :arrd Myco-
bacteriurn ctr.elonei irt l,rarl:
a report of geven cases

Ina Robert B. Dreisin, chartes Scoggin

and paul T. Dividson lln Tubucle 57,

49-57, 1967

tlnn'l:!unnlOJ Nationat Je wish

Itl6pitrl a|t8 Rcaearch Ccnte r tiutlnr
',arIlnnfi I U l{}untflY|ll X-ray SWEn"lt



54 Vol, l(l No I

4 t -iii D , ;
ri r srl lll.t'I1?6n lill?{r nltillnnioN

dye-binding technicsl bromcresol green

( gce ) rrn: 2- ( +-hydroxyazobenzene )

benzoic acidl( Haen ) uonrrnull'if

electrophoresis In3 salt Iraclionation 2t'nl

uljnuntiu Eleclrophoresis ntlr:nlrJiutt
I

thljllanRl1lJliLltr1{!0', albumin lU normal-

range iDt test specimen l ll11,1lU

tuntaJ standardization t: !t Commercial

serum, bovine sarum albuminr human

serum albumin !l:0 pooled serum olll
.,1 .

n lnu'liu ltnR 0n1: ,J0u r{r,l,un Jioln 1 means .

1:1,t) 1.Jtt 0 J u0 un n'l: vru 1 1'l !' salt lractio-

nation ltRS electrophorssis techni; r!lfi
R 101

ervtl 0?:g!?eru

2n.!. ( ul6lrolonun )

Propoeals foi ttre ClassificatloD
of the Acuto l(,'ukaerfriag.

French-American-British (FAB) Co-

operative Group

J.L4.Bennett, 0. Catovsky, Maric -Therese

Daniel, G. Flandrin D.A.G.

Galton, H.R. Gralnick and C. Sullivan

Brit. J. Haematol. 33:451, '1976

lior rrn:d irr n"n !r[; iar rtnd lu

frrtr4un,nin un:1ur-051nunr6inn''16riu
V X I | 'a,aYr.tfi 0,lutrnnn't,rnuaon l ln trio ltnu 'l

[]r'llt'! 0 Urt0 rapidly growing Mycobac-

teria ( Runyon' group lV ) l[n3 1 poton-
,tV/

tial pathogenicity 10,)tt ol,lls1uu t llllJ
I

luflut1 7 Ou llunlt0 Mycobacterium

ea
lorluitum l0l1nlu2g 5 flu !ln! Mycobac-

,a
terium chelonei llnhllg 2 Ru YlLl

1a.V-
o1n1:01$uutuulfr0n. l0 rtnluluunnRBi

6 nu trn:i Rheumatoid arthritis i'lxn?tl

3 nu i 2 flu l41J Cuianeous anergy

n1:n:?r Histotogic nol 0n lU'jri Z
- r!flu lJ Caseating qranulomata nUliRlt

14u,Jtl1gO1U Massiv€ pulmonary haemor-
- ea

]|ilge nl::ngltlu2unlU Multi-drug l|.1
.eea - -I - t
t'tjr !t u2ur D 1n 1: ni u t: llrrn1:!uttoYtl.t

- .-l
l!lll1,l: tl$:n1lo:tttt?0 X-ray n0t1r

l!ltl: U?1 rapidly growing Mycobac-'

lerium llM:nY)1tl,llnnl:flUBR ttlltRJnl:

:nt'rn?uB1: nts11$l !tR1: [nilnn

!u6lt fi ?1: nq 1d1i

?Yr.!. ( lYlfll^ 0 i 11rl1l Ylg .l

Serum Albutrrin. A College of
Ar:nerican Pattrologi sts S|.rvey,

Batsakis. J,G, Aronsohn R.S., Walker

W.A., & Barnes B,

Am.J. Clin. Pathol. 66 : 238-243: 1976

fl nlln n l lri i:111.r'l atOumin f ,:irlaur

ubuJ4r?nr:rirl I :J1nnj1 r,'goo uvi'rlu



January 1977

!tr.! a4
1r loljflfiu tu1lJ|'|1J,JS 0Ut]MD.J tdnn!Lu nnU

t'.;e
ua8nu ( subgroups,l lt n; n R'lll.t tn u't1 0 |

Y -,
13ll't linntu 0!uurt nljnn! 3YlliftnuRttR:

,!n11n n 11 flllXYl1il,! 0,JlJlLrflnl:, n11?1OU

nu 0snon^11nl lu.R:vllu1ll L:R Inlnl:lllJJ
4 | -.. i- ) - -

LUUnSLI nlinu L1J ll1.JYln ti,:dni0tflulnu

lun11:o1inu14tBn1,Jn11:nu iJrlll,uun

.sun1nult'r?tlr,:!6F, 0t tnu, rtnlo,tnqB

1?I 7 Rl.t N 1li'll ll t1.11: e tvi 0llt 1t 0111J u 141

. ! , | - aa a,tunlu n: [f tfiuDn11$1J{nn tnunnt0 Ll.t

r -rtl,t:iounu tRuolfia u ! ]u tJ 0.t t: uljYt It
- , *{ ,J i!.,. eil

!tn:d0:J:!n n2 lunJt3 to tu Itttlu ln:tlu
& !r-

0l,lol In un Inun'tYru'Yt,r 7 flu u lflDlflu

n r:R:'u:1JnnB$:no,)!tnn trn:?! n1:7]1J

xlJ ln,nrlfln 1[tfl nBlnrgnn LurR00!rn:
I t rr- a - -. ^lU llnt sR n11nnU Lln[UUn?flr! gtUO tflUU

nn"u ,iruru 200 R$ flou||?nari.ln lnri
I . | ..i$unnufi:?!, nntlnuuulfllnnrnt'l1t!n2

- ?, ,- Y
fl01i lt lttlDJ0unull101?1{1:?ri nu 0nfttJ

'ri rfiflnniIutnn!10Jn 1R tt utun

ilD

M -- Myelomonocytic leukemia' M_-Mono-
49

cvtic leukemia, N,l . -Erythloleukmta. uon

I -rr-
t lnultr"lg,l Ln 11:0,|1n,J Dysmyelopoietic

.i-
syndromes Yl0'111! confused l myeloid

l.
leukemia LOfl?!11,'l!Ounu t O1lllOln1?l!IJ.,

, . 'lr
nfl |Jrlru Iu ]Ju lJ1 lf ylfl at olJ fi lnn lu|J viu ?'l

-i4
85 z lD,ti Lnfi llrfln oinut4'rou {Julu

.4
LU 0: rq unyr( ll,i 03:u'l:J r! lr u Re{erence

slandard nomenciature and classilication

Iti,

.aaao'r:ift flalqlllll?]

rn.!. ( r,rriivrarni;n )

Siltea g€I medirrrn to detect
Molds ttrat produce Aflatoxirt.
G.S. Torry and E FI. Marth.
Appl. Environrnent Microb,
32 :376' 1976'

- nt'tftl1lx'l Allatoxin fuo Bt llni
E.

G l',tnrt t Aspergili lur'lnlr):'tfttl?
I

! L r ;- '
r-'r lR Inatnl ', a Luo11r1l '11 :J l1'111 tJfilJ n0J

cl -}lrq0!flnu00nt ufl,tu nrn$talrinfrl -
ll\lln "fi fl n lqtl!Ji,!U 3 nSIUotnufufl

L;, L2 |rnJ L3 fl?US?n[x!]fufitrio-
r ^ !! | .t
[ntn1f,nn lfllt]tJt]tu 6 nntuBufl1!nuft0su o

lvl,-Myelobastic leukemia without nraturation

1,4 - Myeloblaslic leukemia with maturation,

1"4 - Hypergranular promyelocytic leukemia,
3

A A- -l.d rB llr Itulrff tull:: n[1l0.IuSilica gel

_ ^ f ,.hcl. MqSO4. / H, t-1, |\ tn o ), SOr,

Fecll. 4 H ,O,ZnSOo' 7H 2 O, glucose,

Silicic acid. KOH, H2 O, louN phosphoric

acid ttio Ta(tanic aeid tiu Sotiaiti"r,
d|

Bromocresol purple lljtr| indicator,



ti

56

KH2 PO4 ruunli?ll lI Lnu11,1u11tl media
! I I I'Ltlrl 0'l 141t ln !,tr.0 0 u n 0.J tnt iJ ! ilr|J n0un 1:

I . ^4 r ! I
YtR00Jrno:J lutrunt!ut!fl.1 n1.r,!tuilt0

9;
n1 ln!0015n11 pour plate tr01 incubate 11

ta
32c [U chamber ?]xfll'llltU tUUllRl

^z1-2 'lUOr:.i Atlatoxin In0luai if i blue
-X /,tnfl9u:BU.l cotonv tI0s O.)ntDul|fiJ UV

-- X
toxin r|ftO!,lrS:!!Un11iiunun Bt U;0 Gr
V . rLl - lt ! " ouunl In [n']tt10 r!,,]1t1 !:yt,.ti0itn?uu:Jtyl1

Vol. lO No. I

lltrtlrt.IrnlllR |'ln?nnno?it chlorolorm
Y.<.

methanol !'ln$Ul.lU1 'lvl'l Thin layer

chromatography LnUUnU Standafd nllltgn
- r! I ;

tuflt0,J Allatoxin lo lnllfllln Spot Yt

-t,a 'rnnturrj0d0Joo?u(fi.: uv,

:ruor lurr.leino,l
^ . 1A

UllflnB llllflllRnltll'YlflU 1r/l 4

We accurat€ in microstat
Cl ild COranrwen

in30rccondslromone
l$rlsampla

cost, easy operatlon. N€r.; co4act;
saople; read the results. Stand,ard

Sell lrEp1es, htgh sp€ed, lor,

3llple controls. Introduce your

plpe!ttng technlque.

I !: . lK nro.e ntltninaJn magE c.tn:rl
i,,if, I sAla MEDrco suppLy cc.lTD.
| | Vf V I lZOrs t'r"ro""k Rod' St:rr' Ba'4ok
ffi,lE 233 9645

ifiDrco BAitci|(ofi
NSIRLiENTS mC.
nr-i-EFlq'r CAr-FOFr.U 9634 uSA.

t(\ aoca

BECKMAN" '



Trsfisnnlnnsrrurnu rduihri
rurreun oP cnonQ mCI
o,/oclobeo rneolcot,/Ge' rce/

Vol. lO No. I
, "l 5t;:
January | 977

. ainolueun1q e

.t
llyll:flR]:rmnufl Rlttlvlmu lunl qo-

u1')

. -; 'iu'l:ut r ltuvt 3o 5'u1rfl 2519-6

!n:]fi:J 2520 gnfinBlrYrOU flnltll 1l!

:2 nufl!]1111t0frluslYlfluflnl:llvlYlu tJt.

r l)u Yttldn ltr 1,to 1u1i1 n1t I$tRttln
r ){

Itlf',1fllliui'tn: lntun l: n1: ol?t nl.t !loJ-

nLnnl: 114ltnxflu l1?loB Jnllt:n: ? lfiinrv{

to,:n"r!or ttu nrtn:rr voL, \ll"ul.ur6an,

l:n tn ntlJ, LlJl!r1lu, l,lu'tYl1,B,:n! $03uu
.4'tnBnturnu noun1tI n iY|'] Jo 1u l'r 1n'l I
rJ::naL1r.Jo:r! N4icrobiogy, chemistry. |m-

munology, mieroscopy, Cylology, Parasito-
)

loov S: Radiotechnoloqv xii!ntlnBl9lg
' V.

$$'t01llrt lJlJll:3n11$1n tlltl?u :?lj7rJIJ

n 1'tA'lA Siide tn!?n!n1lltUunl:n0u ltnlnll
^ l- ! I !

Yr lnlut 0JuntrRunnlt$11Yt!0no?u luslu
trtlu Lfl 1'rnfl 'r!:n1: 0ltotltu:ltJ10l t,800,

t!.-ltlYl 1r',rJfllrl-llr:u ||'nruninEl tg lt]u'l
let)tuYrutnnl nun:!u$o 0?10t atl1i-
fdt:,tvrgruln6 t')xytl:uvtl ]tn0 tu,

)a4
fl0utmouoRllllylYllJotu:ou 1 lj?uu

otu$rflunnltltt{}18 tJl,tl1vllj^nu
/ ) e;

110Jltl:J Ltrfl:!:0U 1 t?ljlj t!0?uyl 1

, i -a
ljn:1nr.J 2520 ( Lflrxn1:U:in]fl ll,ltlJu

ra \ r ,r
utlt:tito 1 xn:10 2519 ) luluufl0l3 1

.l
Into lux 011vr1 lJc L$uJ lrn llrt Lt03 ! n11

l ll:! vlluo)l.l1r nnrJ2u t'lrJnu l:',?1J

!t:n'rfl011111u, !11:rtnl:, tl'}lfii17llro;
I

1{nflnBl lJn1:tllJ:t?Jlln3t0Jl n,Jl!un]:

.00u011,r11 l l,1ln1 ll n tJ y| 1u n'ld n'l:1u n B 1n
, ,l r !.t. 'et0,Jn1q.J tuoi !u?ulJ tl.rlltl?u,

ctltllnlti2'lJ 10 E6rt1

noit ui nt ( 1Dl:l}|n t t!n1R n:|J-

?llu'rfl ld|1: n 1:u,11yl8 n:Jylt?id1t1:0|it!

n 1lllilu $t 1t4t1l nt fluRn11t!y|l'||J Bntl
t^lr'r750 lj1ll ?lio8 10 on:'l llultnfloo

A.
r$u01!RntirRt tn InnnTJYl 111uu14BJ -

I tu(n1fl 1fl10lilnx nlR nt ?ylu'lfllnnT

nlto nunt3fitl. t1s110tf,1.



DCI

:!111?1ln1:$0J Workshop Yl1.lo11r

tYlRuRnlr$t{t4u

fll d !1 nl ll]fl Uft nl : Ll 11 11U llM n

lSrYl lYlU Lln!fl01: tYlo uo n'l: llllnu xu l
.,)4

1Yt!t lBUttU,t Ll,llj tl R ? 1:J 11,1U? llylotlJ !,| n1't
4

n1:un1:RU?!1Y111140Ufl n1llLvln0 tlR:lu1r

ll^lultv{tnln::xto,tfixlfltl 1 lJ l"J InlUn ).inlR

r,:1: Lfrlfi Llit nl: 1: fr nlJ ?t] nl: tl03
.l t

Workshop YllnnrUl'nnuRn1lllll11l)trU tll

t:,r11,t'tuYl 7-8 u.lBlilu 2520 lll R0l3

rnRinnri!r nu' lr,rriil!n'0ri0't1ilrl' lnai
. e r.

1fln u:t[Jnfl.tuRo

1. ttBntuolluo? l l n?1lnRt11ll

rrnr u:3llfln1':lll l u n 1u Infl u n n'l:$ 1'l1l lJ

2. ti Jtitro)'1 sriwu! rrn:d:lnlu

JliiRlUt1'1fl Unnllith?1ll t!11?',l,JUn llfluR

n tt $l,{Yla $n:unlru:?llgn: l1nfi0Mn 1.t'l

ilunl: riixKriJos "l lfi s uur

o0 paper, spenary sassion, ask the

experts, workshon lln: demonstratlon

f,')!,t.'10n11 vrln R1u uu thn $n: nfll,| fln B1
v^

rJloLuxn1:$!i nu0nnntlurtn:uq.1, nrt
t | ' -r { t

rnu:eun0J'r11,'r,u tnnnulu0tnltr/i0ufl 1i'l
1..;

rB,r111v{urx0Jnlnruuo ll,}Yr 1u n't u n 1: u 1t n 02
4 - - .i,

t1JU7 .l 1't1oltlgltllunn fl0g u,tfintunnl,t "l
e t ^ a a re

f )]ln trl(! n: l,r f,l]lt n n d u Ltt! Lr) yltlu

Vol. lO No' I

.Y/
:lUSSrOURYrrl.lliRr1n x.ttlolxq{lu {J

R$:nt:tn11;1!f qn 1rr;1nic!l"fl f i1il!i1i 111

- .a .l I

Yl "t,J? 1t d 1:l?1fi u nn 1: ll r'{ r 0 x ,l $l u Yl1,l ltl !l l!?lt
-)
1t1nltlt1u,!1.1t J 1l'] Jl1l! llj!',tlll]lnlJyi,

.l e r Us
!v$0u lr0t U D.! 1u211:u u lfltJl'{: orjllu 1n u

-t
r1,{0L'D: tnul :tt JRn JnRllltnlu u,

riioai a ?-u o n, ilr., r l u ri vr0 ro-a rf s 11u ri
la

!L?UYr 24 Xn:1RlJ 2520 l;tUU
r ,a

lUR$ rAlUSn',rUU'l lrl,t111101nU tntJ t14lt 6t
. {!.'*'lIn !rnbn:fi nn: Lot!Lt0ulrlt ]u i.M

tium"lnrrrh.rrur-u nnrrJur rr uff tnarrili
Y)

rinU l ifltrll0l3t: tfi l fl vl 'l1J q rn !r J 1{:3r1,lo

4 -^l! fl:li0tlLrn UllllUl8ll $1 fl1n]6t:lJ
r -ilJ ',ll1lU 1B Utt 0,t [1,t]J lulUn 24 ln11nt

Yaw
2520 U.:!rnt?nl I O,OO U. tUUnul .

!111 2'r4$'log ItgJ tllll tu vl:r :'ls 7l'r r.l

rA q u tAu:qq1l 2ur6{1t7r 29 !n:]fl 2s20

n'tv[Jvtl'] naln0tfBi !t41t 1l tRt0 tl.l

- - - - -t
:Jvrr l,t:!t riYlluurqQ'iau0uo11fl nnnr?tnfl

1^
:eql1!l1l flanOnr]flntr trn:rJ r qrqr

-tlln nYltJR0lltll lltllHUdlttlnl:irrUllu
. Y,i t - |

(1t1',lg]n1J .l tuunTJYt 11 uu llotr

i1untltnlltn!1$1J?1 lj|l:l.t'1T)d tns-

ln! n1 0u14? tftytf t :! nr$1 Lll:R tnnl 1

n llrufl r3l|t i lvr:3:1to'l!u ultl lu r!'0.Jnc 1')

tuluKl:Yl 29 n110lJ 2520 r1S1 14.30 u.


