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NOTES ON MANUSCRIPTS

Review-type art ic les and case reports are accepted for publ icat iorr

by the Bul let in of Chiang Mai Medical  Technology,_ Al l  manuscripts musf

be or iginal  and should have preferably not been previously submitted to '

any other publ icat ion. Preference is given to mater ial  which is of general

interest to medical  pract i t ioners and research worker in cl in ical  medicine'

Manuscripts must be as cortcise as possible and should be typed

in Engl ish with double l ine spacing. They should be forwarded to the'

editor,  Bul let in of chiang Mai Medical  Technology, Facultv of Medicine,

Chiang Mai Universi ty.  The t i t le should be l imited to a maxirrrum of 1O'

words and t tre art ic le broken up with sui table subt i t les. Black and White"

photographs may also be submitted and under special  c ircumstance, colour-

may be  accepted .

Al l  accepted rnanuscripts are subject to copy edit ing'  20 reprints-

are ret 'urn to the auther.

Manuscripts should be arranged in this form :-

An abstract of  not more than 100 words containing a br ief  out*

l ine of the paper must accompany the manuscript '

Introduct ion.

Mater ial  and Methods.

Results of ExPeriment','

;
Discussion

References.'
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Abstract

Leukocyte alkaline phosphatasc activity of 59 healthy adnlt Thais

were estimated by the standard histochemicel technic of Kaplow. It is

evident that the LAP score varies widely in normal individual but strikingly

co*elates with the total white cell count. The stanalard scale constructed

and being usoil as the normal value for our laboratory.

INTRODUCTION.

Alkaline phosphatase is among one

of the important enzymee within the cyto-

plasm of neutrophil ic leukocytes. It parti-

cipates in mrny crucial metabolic processes

of tho cell, particularly during the lynthe-

. sis and breakdown of glycogen. Healthy

individuai ordinarily show a cmall amount

"-of alkaline phosphatase enzyme in ncutro-

phils especially the mature stages and the

reticuloendotheiial cells. Leukocyte alke:

.line phosphatase ( LAP ) reacts readily by

,quantitative change not only to various

diseases affecting the hematopoietic and

R.E.S. but also to various physiologic and

pathoiogic conditions. The estimation of

LAP has been used as a diagnostic test

for differentiating CML from other myelo'

proliferative syndromel and leukemoid

react ion ( l -5) .  l t  has a lso been employed

ia various diagoostic Purposes such as the

detection of early pregnancy (6-8), diagno-

sis of hypophosphetasia (9), rcute aurgical

in f  lammat ion (  10)  and l iver  d iseases (11) '

Elevation of LAP have been fcund in

several conditions associated with reactive

granulocytosis (RG) (1) (2). While the

fact that only pyogenic infection mty

lead to a significant incrcase in LAF, the

value romain normal or oven below normal

in somc viral infections (12)' Valentino

et al (tr3) as weli as the other have aleo

found the effect of corticosteroid adminis-

tration on LAP. activity. Variations in

the activity of LAP from the normal may

of Pediarice, Faculty of Medicine, Chirng Mai University't  Dept.
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bi attributed to oither a quantitative dif-

ference in enzyme concentration or to

qualitative changes in the enzyme which

could either enhance or reduce enzvme

activity.

Previous studies of human LAP have

been performed prodominantly by hirto-

chemical technic as described by Gomori

(14) and Kaplow (15). Review of the l itra-

ture revealod the widc range of LAP

values in norrnal population (15-22). It

is thus important to establish our control

values . for further evaluation , of LAP

changes in various pathological conditions.

We are presenting the control LAp

values of 59 healthy Thai adult that have

been used as standard values of our labo'

ratory and the correlation between the

LAP scores and the total white ccll count:

METERTAL AND METI{OT"

Peripheral blood obtsined from 59

healthy Thai adults (Medical Technology

otudents and Medical students) were esti-

rnated for hemoglobin, hemotocrit, total

white cell count, routine WBC differen-

tial count and the LAP stain;

The LAP stain technic war those

described by Kaplow (15). The freshiy

prepared blood smear was fixed with icc-

cold formulin methanol then inqubated

with thc eubstrate consisting of sodjum

alpha-naphthyl-phosphate and Fast BIue

RR. in propanediol buffer then -clunter-
gtained with Mayer's Hematoxylin'stsin:

Vol. 6 No. I

l 'he scoring technic was essentially

that originally described by Kaplow (l 5).

which wag based on the interuity of stain--

ing and thi appearrnce of the prccipitatcd.'

dye in the cytoplasm of 100 consecutive

neutrophils. The reections in individual

neutrophil were rated as followr :

0 : negative or colorless

I : barely visible, diffuse porit ivity

modrrate

with occasional granuleo

2 : diffusa oositivitv with

granule forrnation

3 : strong positivity wltn numefous

granules

4 : very strong positivity with very

numerous corrse grsRules, giving

an intense dark precipitates.

The sum of 100 individual ncutrophils

ratinge provided the " LAP score " for

each spccimon;

RESUI,TS.

The results are summarized in lable

I and the correletion between the LAP

vrlues and the total white cell and granu-

locyte count arc shown in Figures I and'

I I .  Ag shown in Table I I ;  most  of  the.

granu.locy,tes (77 .2%) were colorlesg and'

the remainings exhibited low LAP activity.

Elevared leukocytc eount over 9,000 cellsl"

cu. min. was usually associated with the

presenbe'of granulocytes with higher LAP'

act iv i ty .
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.'{OMMENTS.

Using the Gomori technic, Wachstein

, {1)  and Plum (16)  had found that  the

,,alkaline phosphatase activity of neutrophils

.confined to the more mature granulocytes'

Nuclear staining which often predomiaates

with this technic has been ghown not to

.,represent phosphatese activity, but to be

'an artefact due to phosphatase diffusion

-{rom some neighboring site of enzymc

activity. 
' fhis diff iculty of artefactual

-: 'positivity applies also to other structure

within the cells (7,3'25\' Although the

:genefal pattern of alkaliae phosphatase

-destribution among leukocytes, and gross

',alteration of the pattern may be roughly

'assesged by tho Gomori technic, tho mcthod

'is too subject to error to allow the accu'

':rate application of a semiquantitative

' "Scor ing"  analys is  as proposed by Brodel l

'anl Swisher. (26) Azo'dye coupling

' ' method, Kaplow's technique { 1 5 ), have

:'been provsd to be an exeilent one and

propably may give a specific localization

-"of enzymo activity in the tissue section.

The neutroPhils varied makedlY in

their degrees of alkaline phophatase acti-

- activity, particularly in patients whose

smelr exhibited high enzyme activity.

This variations in the staining intensity of

'*different neutrophilic granulocytes gupports

the spoculation of Valentine ct' all (27)

-who suggosted that increased alkalins

13

phosphataes activity may be initiatcd at

the site of celis tnaturation, resulting in

the appearance in the circulation of cells

of 2 types : those with l itt le or no l 'AP

activity originating prior to the increase

LAP score, and those rich in l,AP' origi-

nating aftcr the stimulation.

The existence of LAP above the

normal range in leukemoid reactions,

pyogenic infections and non - ieukemic

myeloptolifcrative disorders, nnd below

normal in chronic myelocytic leukemia

(CML) has been widely accepted' Prior to

treatment, a strikingly low ievel or com-

plete absence of alkaline phosphatase

activity was observed in CML' Dgring

treatment, gradual increase of the activity

was observed, reaching the normal level

during remission. This increage was due

to the appearancc of a population of

granulocytes containing alkaline phospha-

tase (30). This and ths appoarance of

granulocytes with a strikingly high LAP

activity in CML associatsd with inflam'

matory proceeses, suggesb the existence of

2 different popuiations of these celis ; u

lc.rk.mic one (LAP negativo), and another

LAP-pofit ivenormal ir '*nulocytesr Bot-

torniey et ai ( a ) studied the alkaline

phosphatase of leukocytes from normal

subjects ; patients with CML' and patients

with reaitivo granulocytesis by the extcn-

eive biopbysical, biochcmical rnd.immuno-
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logic technics. They discove red that

eimilar amounts of enzymes protein from

thege patients had markedly different

enzyme activity, i. e., the enzyme from

CML leuko:ytes had low specific activity

those from normal leukocytes htd inter-

mediate specific activity, and those from

p.lt ients with rcactive granulocytosis has a

very h igh seci f ic  rc t iv i ty .

No correlation wrs found between the

serum alkal ine phosphatase act iv i ty  and

the LAP score.  Wi th st imulat ion the LAP

Vsl. 6 fso. tr'

act iv i ty  rv i th in indiv idual  ce l ls  as the*

numbe r of granulocytes possesesing the',

LAP enzyme are rnarkedly increased.  (1,2,

15,  16,  21,  29)  Al though the or ig inal

repor ts  (15,  l6)  observed no corre lat ion

betrveen the intensity of staining and the

totrl leukocvte or tatal grrnuiocyte counts,

vrc coofirrned the subsequent findings by

many ( l  ,  28)  that  the increase in LAF'

corre l l ted roughly in  magni tuc le and, ;

t iming rv i t i i  the sevor i ty  of  leukocytos is .
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Abstract

Circulating reticulocytes in 50 normal men and 50 normal

women wcre iletermined by the new methylene blue and brilliant cresyl

blue nnethods. 
'fhe 

mean values were slightly higher in brilliant cresyl

blue methor!, and also higher in women than men. With new m€tliylene

blue method, the mean value f,or rnen is 037 LA.24% ( 959/" limitbs : 0.1 -

O.S%); for women is 0.40 I 0,339/' (95?6 limlts: 0.1- f '0%)'

?rrd,r"rvrfrftnnr:ur"ilr4tt r,fiartttuxi
:BI'I.I-TATI$T Og CETIA.NEG} Nfi.AI

llEt ICtrq-Ir .8ECII{!|[OI'OG}Y

CTRCULATIT{G RETTCULOCYTES

By
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IN NORMAL ADULTS

adults with the above 2 conventionrl

methods.

METARIAL AND MNTHODS

The normal adult PoPulation were

the 100 healthy, non-anemic medical tech-

nology students, technicians and medical

s tudents in  the 20 to 40 year  age range.

The staining of reticulocytee with ncl!/

rnethylene blue and brii l iant cresyl bluc

was performed as described by Brecher

and others. (3)

RESUI,TS

Reticulocytc counis determined by the

nsw msthylene bluo were iorser in men

than in women. ('fables I and II)

INTR,ODUC-TIOI{

Circulating reticulocytes as measured

by the reticuiocytc count has been widely

used iar an index of the erythropoietic

activity. $ince its introduction by Brecher

in 1949 (1) ,  the new methyleoe b lue

rnothod for reticulocytes steining has

gained widor acceptrnce and is considered

to be ruperior and more accurate than

the bril l ient crelyl blue method. Recently

tr)eisc et al (2) hac reported the astonish-

ingly high vrlue of rcticulocytc count in

normrl rdultr using the nelv rnethylene

bluo method. It ie our purpo$e to study

the roticulocyte vllucs in normal Thai

* W'omen's Hoapitrl, Bangkok.

nu Dept. of Clinical Microscop, Program

$eier,rccr, Chilng Mai University.

for the Faculty of Associated Mcdical
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TA.BLE I: R.ETICUIOCYTE COUNTS IN 100

METHYI,ENE BLUE METHOD.

Vol. 6 No. 1

NORMAL ADULTS USING NEW

Reticulocyte count r,r"n (so) wo*ut (so)

Mean

S. D.

9576 l imits

Observed range

0.37%

o,24

0.1-0.8%

0.1-0.9%

0.40%

0.33

0.2-L.0%

0.1 -1 .1%

r Theoreticel 959/. l imits is calculated from the fomula r j Z/T@ET

Whcre reticulocyte count in percent.

number of red colls examincd.

N

R is the

N is the

TABLE II: RETICULOCYTE COUNTS

BRILLIANT CRESYL BLUE

Mean

S.  D.

95% l im i ts

Observed range

IN lOO NORMAL ADULTS USINC

METHOD.

0.5L%

0.36

0 .2 -L2%

0.L-L.5%

Reticulocyte count rvl"" (so) wo*"" (so)

Tho bimodal distribution of the individual observations is evident in both

sex groups.

0.46%

0.33

0.2-1.7%

0.1-1.5?/"
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DISCUSSION

The roticulocyte values reported here

are slightly lower than thore cited in the

Iitcratute (2). The highcr value obtsined

from thc brilliant cresyl blue rnethod is

in agreement rpith previous observations

(2,4) and Srecesritates tle qstab_lishm,gnj of

separate f iormnf' va'hles for each'rnetftod

and probably for differ.,n!.,.l99rli1l. It it

not epparent why reported normal values

vary so greatly, One factor is the lack of

uniform criteria for identifying reticulo-

cytes. It is our practice to identify a cell

as a reticulocyte if i t conteins at leaat a

singlo appropriately-stained inclusion' The

other rcason is the minimal interference

by the.sidorotic granules in our population.
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A,bstract

Ths isolation of dermatophyte$ from 46 soil samples Collected

.from Amphur Muang anrl Chiang Mai University yietrled 78.2%. Among the

two isolaterl species, the most prevalent was Trichophyton terrestre. Mi-

€{osporum gypseum are also found abundantly in the soil. Trichophyton

rubrum anil T. rnentagrophytes, the common pathogens reported at Chiang

Mai hospital were not recovered.

The hair-baiting technique of Vanbreuseghem was used in this

investigation.

"'lrctrty,rnfinnr*uyrnri 
rfiavluri

B['I.I.ETI1iE OF CITTANG 1}rAI
&fEDECrq.L TtCIMtr()Lr()Gy

Vol. 6 No. I
Ja.nuary 1973

In Chiang Mai, such a study has

never been attempted before. This inves-

tigation describes the isolation of geophil ic

dermrtophytes from Chiang Mai siol.

Materials and methods

Soil samples were collected at random

by scraping the upper iayer of the soil

and put in plastic bags; sealed and brought

to the iaboratory. Each sample was put

into steri le petridish half of the plate,

moisted with steri le disti l led water. An

amdunt of steri le horse hairs 1-2 cm. long

was added into the plate which was, then,

sealed with masking tape and incubated af

Introduction

Dermatophytes is a group of fungi

that invade the keratinized areas of the

body such as the skin, hair and nails.

'Some of the fungi f lourish on kerati-

'naceaus debris in siol reoulting a potential

:sorlrce of infection. Since dermatophytes

irave in com mon the abil ity to ult i l ize
'keratin, 

a hair baiting method, tochnique

'to isolate keratinophil ic fungi from siol

was developed (1). With this technique,

studies of dermatophytes in siol samples

from many areas of the world hrve been

repo r i ed  (2 ,3 ,  + ) .

*Liverstock Brceding Stati 'oii"Huey Kaew, -Chiang Mai

* 'Drprr tment  of  Microbio logy,  Facul ty  of  Medic ine,  Chiang Mai  Univers i ty .
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room temperature for one month. The

soil was moisted with sterile wator during

the incubation.

Fungal growth on horse hairs wer6

examinod and checked for macroconidia

which were transfered, (if any), into Z-3

Sabouraud ogrr slants containing antibac-

terial antibiotics. The growth on Sabouraud

agar Blants at room temperpcrature (15'C.

30'C) were identif ied macroscopically and

microscopically to species according to

Rebell et al (5).

Results

Of 46 soil spccimene coilected from the

areae of Amphur Muang Chiang Mai and

Chiang Mai University, Microsporum gyp-

seum was recovcrcd in 12 (26%) Tricho-

phyton terrestre in 32 (69.5%) and both

organisms were found in 8 (17.3%). Trblc

I rhowr the dctrils.

Discuseion

The two major species of dcrmrto-

phytcs found in Chiang Mai soil ,rc

Microsporum gypseum rnd trichopbyton

terrestre. ThcsG two rpecies aro rccovercd

,  Vol .  G Nc.,F"

in the soil almost everywhere. Alteras

and Evolceanu (6) on thsir soil survey for

dermatophytes, aleo found M. gypseum

and T. terestre in Romanian soil, however,.

Al-Doory (7), Baxter (8) isolated T. menta--

grophytes from the soil from Africa and

Burmingham respectively. Thc absence-

of T. mentagrophytes in this invcstigation

might be due to the l iving area. physio-..

logical and ecological conditions of the

soil affect soil fungal f loru. Bohome and:

Ziegler (9) discovered that dermatophytee_

and kentinophil ic fungi grew well in

neutral to slighly alkaline soil. AIso,.

discovered in this study that I I soil

ermplee collected near the ash aroa'e.,

yielded no grorvth of fungi because of

the high pH of the soil.

Regarding tho casec of dermatophy- -

tosis in Chian Mai Hospital, most of the-

causative fungi were reported as T. robrum,

which is anthropophil ic speciee and nor.-

fouud in Chiang Mai soil. This ovidence-

indicates thrt soil should not be the..,

source of infection in this oommunitv.
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Table I. Soil survey for dermatophytes in Chiang Mai.

No. of posi t ive samples for dermatophytes
r l

M. gypseum lM.gypreu**T.terrestre!T.terrestre

Amphur Muan

"Chiang Mai

"Chiang Mai
-Universi ty

Faculty of

Medicine

Total  No. of

Soi l  samples
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PHAGOCYTOSIS AHD KTLTING FUITCTTON ( pKF)

TEST OF NEUTROPHILS'
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Aisstract

Phegocytosls and bactericidal activity are the outstanding

features of polymorphonuclear neutrophils. Alteration of these activi-

ties has been found several conditions and generally related to the

susceptibility to sepsis, The authors describod their methoil for thq

deterinihation of phagocytosis and bacteric'idal activity of neutrophils

and illustrated its usefulness in deteetion of defective neutrophil

functions in the patients with diabeter mellitnr, typhoid fever end

protein - colorie malnutrition.

INTRODUCTION

Many functions have been ascribed tq ing degreee of rceults even in aorrnal . in-

polymorphonuclear neutrophils; but thair diyidurl. The reaeon for this rnay in

,outstEoding feature is their capacity fo part, be dus to the diff iculties and eom-

phagocytize and degrade a variety of sub*- pieritios of the givcn mothodology pltts

tascest paticularly bacteria. Functionsl tho lack of gtrndardizrtion of technigues.

defecte of tlrese cells are known to rclatc We rrc dercribing our method which ig

to the davolopment of bacterial sepcic. rathcr simple, rcproducible by wbich pha-

Several techniques have been introduccd Socytic and bactcrial killiog activitics of

for the study of tbe phagocytosis and bre. aoutrophilo crn bc evaluetcd preciso,ly in

tpricidal capacity of neutrophile with vary- liiro'

. 
* Part of this work had been submitted to the Frculty of f,{cdicino in partial

fulfillmeat of the reguir€r$oritr for thE 8.9c. degree ( Mcd. Tcch. ).

i l  Chief technologist, It{ icrobiology anr!'Immunology Leb., Anemie aad Malnutri-

tion Regearch Centcr, Chiang Mai Univorlity.

*o* Heraarologiot, Dept. of Fediatrica, Feculry of Medicine, Chioag Mai Univcreity.
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MATERIALS AND METIIODS

Phagocytoris end bactcricidrl propertiee

of intrct leukocytes were detcrmined by o

modification of the method described by

Hirsch and Strause,  ( l )  as modi f ied by

Quie, et al (2) end by Kauder et al. (3)

ISOT,ATTON OF LEUKOCYTES

Leukocytc suspenaion wcre prepared

by dextran eodimentation of heprrinized

venous blood; 'fcn ml. of freshly drslvn

bleod was collected into a etori le plaetic

syringe containing 2A0 unitg of sodium

heparin and 2 ml. of stcri le 6% dextian

eolution was added. After thorough mixing

the syringe was allowed to stand upright

on the plunger for 60 to 90 minutes rt

4 
'C. 

(or 30 to 60 minutes at 37"C.).

The superaatant Plasma layor containing

leukocytes was then harvested by bent

needio technique and spun in steri le plos'

t ic tubc for 5 minutes at 200 g. The

cell button was washed twibe with steri le

flank's balanced salt ,solution (HBSS), pH

?.2. Af ter the last contrifug:'.t ion the

whito cell concentration was :determined

by hemacytometer counting, smears were

stained with Wright's stain: and differential

leukocyte count was periormcd. Ccil scr-

pension was then resuspend in cteri l i 'HB-qS
'  ' ;

to give a polymorphonuclclr noutrophilc

(PMN)  concen t ra t i on  o f  2x  106  pe r  rn l .

Orainaiitv, ou.r gS % of pMN ieolrtcd by

this techniquo_ are 'glable .E rhown by

Vcl, 6 Nq, I

trypan blue or eosin-Y cxclurion rnethod

and their functional intogrity wero intlct

es mersured by lrtex prrticle phrgocytoeir.

PRSPARA,TION OF BACTER,TA

Stationary phase brcteril were uced in

the brctericidal assry syatem. Ovcrnight

( lE hours)  broth cul ture (BHI.  broth)  of

staphyl6s6qqus aureue, corguhce positive,

isolated from the pzitient of Chieng Mai

University Hoepital wrc centrifuged rnd

wrahed twice with HBSS. A rusponrion

of bacteria giving an opticrl density of 0.6

zt 620 nm, in a Cjolemrn Junior Spectro-

coiorimeter was preprred. Thic brcterirl

suspension wrs then further diluted gnd

adjusted with HBSS to give'lapproximately

2 x 107 b-cterie per ml.

PREPARATION OF SERUM

Pooled normal hurrnn sni" *as f.razen

at. -20'C in one ml. aliquott end thlwcd

immediatly bsfore usc to provide opooninl.

LEU KOCYTE - B A,CTERIA SUSPENSION

Phagocytosis studi* were done in'l?x

75 mrr .  s ter i le  d ispos. :h le p last ic  tube

(Fr lcon )  by adding 0.5 ml .  of  tho PMN-

rich ruspension, 0. 1 ml. of pooled sera,

0.1 inl, of the edjustcd bactcrial tuEp€n-

s ion and'0.3 ml .  of  FIBSS. The rn ix tu ie

providing approximetely two btcteri l for

cach PMN in the medium eontainiog 10$

reruin. The lcukocytce .brctcril: mixture

tu-bcc tubes were thon iacubated it 37'C

in a ternperrturo - cohtrolled wrter' bath

rhrkcl 
.sct 

at 30 rgitrtioa/minuto'
l .  . : t . q. . ; r  

& i i i .  i l
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Phagocyteris was detcrmined by cxarni'

nation of smesr from the leukocytes - bac'

tcrie nixture removed at interval and

Wright-etoined. Thc percontage of granu'

locytee contaiaiog ingested bacterir and

tho number of bacteria per cell ( phago-

cytic index ) lvcre dctermined.

' lhc leukocyte bactericidal activity was

cletermined by the total 'number of viable

becteria in tl:e mixture' 
' f iventy five

microliter aliquots ot the incubated leuko-

cyte-bacteric mixture rvere obtained from

erch cul turc tube at  in terval ,  Thig was

dilutod with l0 ml' steri lc disti i led water,

mixed hard with vortex' vibromixor for

30 secoaCc to frcil i tate osmotic disruption

of the leukocytea. Viable bacteria wtre

cor.lnted by diluting this suspension then

mixed with the melted trypticase Soy

,Agnr rnd using a standard pour - plate

technique.

; 'f he number of viable intracellular

bacteris waa determined by adding 0.025

pl, aliquot of the lcukocyte-bacterial {nix'

tur6 to I.0 ml. HBSS containing 200 meg.

of Kan*mycin sulfate then incubated for

additional 30 minutes. This rnixtuae was

thcn warhcd twicc with stcrile HBSS to

f,e(novc thc k*namycin anC extracellular

brcceria. The ccll button contrining the

intracellular brcteria wrs rcsuspended in

I lnl" sterile dintilled wste$; -mixcd vigo'

rously with vortcx vibromixer for 60

secoadr to faeil itate osrnotic'disruption of

27

Ieukocytes. The numbcr of vilblo intra-

Ieukocytic bscteria was cstimated by pour-

plate tcchniquo as abovc.

RESULTS

The rorults of phagocytic studiel pcr-

forrned on I individuale are illustratcd in

FIGURE I. In normal control individual'

there is an incressing Percent of phagocyts

correiates well with the length of incuba-

tion time ( exposure time of bscteria to

PMN ). The init ial eversge phagocytic

index is approximatcly 1.5 ( number of

bacteria ingested per neutroPhil leukocyte)'

'Thie veluc may be highor uP to 3'0' or

above in certain condition' Individual

oeutrophil may ingest as high aa 15 to 2O

bectorie into ite eytoplasm. Two psti€nts

who Lr'*s been given corticostcroid thorapy

for severgl mooth$ for their rcnal probleme

showad only minimal depr*rion of phagc-

cytosi$ in'contrgEt to those wirh typhoid

fever, protein' crlorie malnutrit ion and

diabotee,

Figure II i l luctrates nicely the normll

psttorn of brctcricidal activity { crprcity }

of grenulocytee of normal individualr' The

othor 3 pstients with typhoid fevcr' Pro-
' 

tcin - caloric malnutrition and dirbctec

sbosed a differenl pattcrn consioting of,

ioifi*l drop of the brcterial populetion due

to the inirirl phagocytoeia followcd by e

briof ststionary period then incrcloiog bre'

toriai populrtioa reflccting the incbility of

thrir neutrophils ts ingcot rnd kill thcrc

bacterir.
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Krnrmycin, in our hrnde, eliminatc

,tho poraible extrrecllular bacterie conta-

rnination efficiently ra wali as the penicil

lin-otreptomycin cornbinrtion advocxted by

.others. It neither ioterfero with the

.degree of phagocytosis or intracellular

viabil ity of baeteria.

COMMENTS

The mechanisms of bacterial kil l ing

-of aormal PMN leukocytes are not com-

pletely urrderstood. Phagocytosis bacteria

is associated with the rupture of the

leukocyte grlnulea end the discharge of

their contents into the phagocytic vacuole

- containing the ingested organismo. ( 4 )

Leukocytic gtanules contain a variety of

antib..cte rir. l ag.tnts among which are

:lysozyme, a number of granular cationic

protcins and my;loper' oxidaee. 
'f,here is

..s burst of leukocyta metabolic activity

afrer phagocytosis that results in a sharp

fall in pH in the vicinity of thc ingested

''.particle and in the generatioa of hydrogen

- peroxi le  by the cel l  (5)  accompanied by

the death of most organisms.

During the Pttt few Yeatrt ccveral

'"reports have appearcd describing patients

exhibiting deficiency in the phagocytic

activity of blood PMN leukocytea' I 'hese

can be separated into 2 general typec of

functional deficiencieo :

1. Deficiency in bactericidal activity:

Leugocyter of patienO with chronic

'grsnulomrtout dicas! hlve boeo rcported

:to contrin aorrnrl cuounte of lwozyme,

29

poroxidase and phagocytin but thcy are

unable to dcstroy tho ingested microorga-

aisms or te reduce the NBT to blue

formczrn during phrgoe ytoais. It has

been ouggeated thet this may bo due to

the defoctive operation of cyanide ineensitirrc

NADH oxidaae of the leukocytes. (6) The

other exarnples of thia type o[ defect is

the impared kil l ing of staphrlococci, (7)

myeloperoxidaso deficiency (8) and Chadiak-

Higaahi syndrome. (9)

2. Dcficiency of extracellular f*ctors

( and/or thc opsonizing factors ) including

the opsonic dcfects dcecribed in sickle ceil

anemia (10) ,  Mi l ler  syndrome (11) ,  and

Tuftsin deficiency (12)' Opsonins are

known to be eithor heat labile or heat

cteble, the lattor being more eff icient'

'fhe absence or diminutlon of adequrte

oBsonization regults in the fsilure of the

pb:rgocytic coll to engulf the infecting or

tqrget organism- The other exarnples of

these deficiencios in certain components

of the comPleneno ruch sg C3, ( 13)

C 5 { l + } e t c .

The poasibility of varying amount of

ofeonizing aeti\Iity in our syatcm is elimi-

nated by waching tte leukocytes end ad-

ding the pooled frech buman sort' The

othor microorgeniam cuch at E' Coli' S'

mrtrcetEco hae beon uEcd luccccfully' Cor'

ticorteroid thcrlpy in humanc occrsionally

leedl ts increeaad r$€Gptibility to brcteriel



30

infectiono. Our resulte in 2 patients agreed

with the others (15) that corticosteroids do

not influencc the normsl phrgocytic abil ity

of PMN leukocytes, but they may interfere

wi th in t racdlu lar  k i l l ing act iv i ty  (16)  (17f .

Solberg and Hel lum (  l8  )  s tudie e 100

prtients with bacterial infections had found

thct 32 $ of these patient$ had reduced

bagtericidll activity. ' I 'ha rcduced granu-

locyte funetion observed scerned to be the

recult at the infection nther than tbe

cau8e. Some of their patients exhibitcxl

shift to the left of the noutropbil with

reduced bactericidal acrivity eimiiar ro our

pcticnt with typhoid fever, It is impor-

Vol. 6 Ffo. 1'

tant thst the functionel defectc of PMN r

leukocytes of patients with tvphoid, pro- -

tein - calorie mrlnutrit ion and diabetcs .

should be further investigated especiatlv

thei r  re lat ion to bacter ia l  sep$i3.

SUN1MARY
'lhe modified method for determina-:-

t ioa of plrrgocytosis and bactericidal acti--

vity of PMN leukocytes is described' By

using tbie method it is pcssible to dettct-:

the functional dafeets of PMli leukocvtes

igolrted frorn the patie nt$ with eliabetts.

mell itus, protein - calorie malnutrit ion and ' i

typhoid ferer.
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A,bstnact

Fasting serurn glucose im 146 healthy subjects o{ different 89.€s )

were studied. The age range$ fromr 4'rnonths to 90 years. Ortho toltt ldine

nethod was used. The results shows no statistically dlfference of blcod

glucose levels among age gxoups, the blood glucose levcl. varies from 7E.9-

81.9 mg?/..

Introduction

There are fectors affecting the serum separated for glucose determinaticn as. scon

glucose level including emotional stress, as possible, Ortho - Toluidine metheci w3s

type of diet, hormones and exercise. For used. All eamplo werer done in duplicate

this reason, the serum glucose may vary Result

with advancing age. T'herefore, to deter- The results were shown in tnble I &

mine the serum glucose lelels in 'fhais of II. Thc serum, qlucose varies frorn 70-

different age groups is interesting and 91,1 mg'!6; sverag6, ra,ngj€s from 80.2-81.9

worth studying.  mg %, the var iat ion is  only  s l ight  and

Material and Method there is  no stat is t ica l  s igni f icant .

146 hoalthy subjects who have no Siscussion .

clinical symptoms and signs and familial Tho specifi icity of , the reactio,n, t imo

history of diabetes or l iver diseasc were needed and the diff iculty in dutarrniri ing

studied tho age range from ,$ months to blood,'serum cr pLrsrna glucose ate varible

90 years. The venous blood samples were a.nd depond upon paticri lar method. Thb

drawn in fasting period and plasma was differenee of result in fasting and post

* Microbiology f)ivision, Anemia and il ' falnutrit ion Research Center, Chiang Mai

Univcrsity.

rt Inetructor, School of Medical 'Iechnology, $acuity of Medicine, Chiang Mai

Univeraity.
**t'&prrt'rrt nt of Medicinel; Faculty of Medicini, Chiang Mai University.' 
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absorptive periods measured bv different

methods are shown in table I I I  ( l ) .  Or tho

Toluidine method requires less time for

boil ing and gives more specific color reac

tion (2). It can also be modified to use

with eutoanalyzer (3).

The normal blood glucose level in

ndult varier from 70-90 mg % by Ortho

Toluidine method, regardlese of prolong

fasting. Red blood cell contains less free

glucose as compared to that of the plasma;

certain amount of glucose is converted into

lactic acid (+). .| le capil lary blood glucose

is almost equal to the arterial blood glu.

cose and it is about 10 - 30 !/. higher than

the venous blood glucose. There is no

significant differenct,s between arterial,

capil lary and venous blood glucose lcvels

in d i rbet ice (5,  6)
'fhe C.S.F. glucose varies from 50-70

mg 7"/" which is lower than that of plasma.

Continuos elycolysis by the mininges is

considered ss a main factor. In diabetes,

the C.-q.l ' . glucose rnay remain at higher

levol for hours even the blood glucose

leyels hss returned to normal level after

insul in  therapy (5) .

Glycollysis by rhe formeC clements in

the blood crn be avoided by determining

all sarnples rvithin 2{ hours after collec-

t ion.  Glycolyr ic  enzyme in tho p lasma may

rlso caused significlnt errors. in sample

done after 2-f hours of collection. By

diluting thc biu.ri with water I : B0 v/v,-

Vol. 6 No. I

the blood glycolytic mechanism will be
eomplerely inhibited within 2 hours before

protein precipitation is performed. Sterile

physio logic  sal ine can inhib i t  th is  g lycoly-

tic action but not as complote as water
(8,9,10). Immediate precipitation of blood

protain, freezing or using preservatives

such as sodium fluorido, thymol or formal.

dehyde rre possible methods to stop the

glycolytic process.

The glucose is removed from circula_

t ing b lood by d i f fus ion in to in terst i t ia l

f luid, diffusion into intracellular f luid,

formation of glycogon, oxidation into CO2,

H2O and energy, transforrlation into Iipids

and in certain condition by renal excretion.

On the other hand. It is maintain by G.

I. absorption, glycolysis and gluconeogene-

sis, ' lhere 
are internal factors that regu-

late the blood glucose level including in-

sulin, steroids, growth hormone, thyroid

hormone cathecolamines lnd others. The

liver seems to be the most lmportant organ

for maintaining blood glucose in faeting

period. I)atta et al ( 1 I ) demonstrate in

anima] experiment that hepatectomised

anirnal wil l develop sy"mptoms and signs

due to hypoglycemia.

Kolmer reported that thero was no

statistical different of blood glucose due to

sexes. The blood glucose level tends to

increase slightly with age. In the first

24 hours, thc blood sugar of a ncw born
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is rbout 70 mg/"; it will increase to 82

mg % aftcr 8-9 days of age the blood glu-

cose wil l reach normal adult level of ap-

proximately 2 weeks of age. In premature

baby, the blood glucose is much lower.

The baby born of diabetic mothor will

show lowor blood glucose level in the first

l2-36 hours aftor delivery (6).

The amount of glucose absorbed after

each mcal. emotional stress and excercige

can affect tho blood glucose level in any

individual. Starvation wil l caure a definite

decrease in blood glucose within 48

Age in years no of subject

36

hours. It witl rt ise up slightly to sufn61-

mal level there after. The level as low

as 37 mg % has also been reported,

Emotional stress tends to raise blood

glucose level but exercise wil l reducc it.

Severe hypoglycemia and convulsion due

to cxercise cen be seen in children cspe-

ciaily when returning from school in the

evening.

Variation of type of diet seems to

have no influencc on the blood sugar

level in all age groups.

avsrage (*gr)ranse (*s'l)

- 10

I t -20

2 t -30

31 -40

41 -50

s  1 -60

6 I -7  0

7 L-90

13

22

2 l

31

29

12

11

7 5 - 8 8

7 0-9  0 .6

7  2-91  .7

7 2-90

7 0 - 9  1

7 0 - 9  0

7 2-90

7 2-90

8 1 .s

8  0 .2

7  9 . 2

8  1 . 9

7  8 . 9

80.+

8  0 .2

8  0 .3

Table I. Showing blood sugar levels and number of subjects in diffirent ages.
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SSRUM GLYCOPROTEINS [I{ DNABETES MELI-ITUS

IIND SCT{IZOPF{IT"ENTA.

Penjun Mayazss, B.Sc. (Med. Tech. ) r

Maitree Suttajit, B,Sc., M. Sc., Ph.D. ..

: Abstract

Chemical determination of serum glycoproteins as proteins

bound hsxoso and sialic acid has been studied rin 54 henlthy rnale

donois, 52 ,diabetic patients and 45 schizophr<'nic pateints. The

aYerage values of protein-bound hexose and sialic acid rvcre found to

be 125L25 rng %, 47.8!-12.5 ?6 in normal persons, tr33145 mg !/.,

41.36L10.2 mg9/. in diabetic patients 231L36 mg%, 49.9 L9.6 rngg/.

in schizophrcnic patients respectivety. The discrepancics amcng thc

group were discussed.

Introduction :

Glycoprotein consists of a polypeptide transferrin. Many of these specifrcrl ly

chain covalently bound with carbohydrate play a transport role in blood (2)' Some

as oligosiccharide chains usually through are antibodics and hormones. Other func-

serine,, ' threonino 'and 
asparagine. The tions of these serum glycoproteins are eti l l

sugars in tho oligosaccharides one amino being investigated'

sugars, N-acetyl glucosamine and N-acetyl- It has been accumulated in l i teraturcc

galactosamine; ncutral sugar8, mannose, regarding . the elevation of the protein -

galactose and fucose; and derivatives of bound carbqhydrate of serum in I great

neuraminic acid qr sirl;c acids (1). Human number of diseases, such as cancer, tuber-

lcrum contrins a very large number of culosis, rheumatiod arthrit is, pneumonia

glycoproteins such as orosomucoid, fetuin, and myocaidial infarction (3). Decreased

ceruloplasmin, alphaz - glycoproteins, hap, levels ol some glycoproteins of placma

toglobins, alpha2 - macroglobulins, 7 - 5 have been discussed. T'his might be due

gammaglobulins, 19-5 gammaglobulins and to a failure of normal hepatic synthesir

I Department of Pathology,,
rr Lecturer, Dcpartment of

Faculty of Medicine and

Biochemistry; Faculty of

Ramathibodee Hospital.

Medic ine,  .Chiang Mai  Un, ivcrs i ty .
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or to a loss of glycoprotein in the urine.

Goqdman et al. ( a ) reported that

orosomucoid was slevated in schizophrenic

patients who had no other pathological

conditions. Itr might be of intsrest to

investigate eerum glycoproteins in Thei

Schizophrenic persons and diabetes melli-

tus patients. It is the purpose of this

article to report. tho level of proteiorbour,ld

hexoses in serurn of oormal.pws@Rs,, schi,.

zoph renic pcrsons,' and diabetcs raillitr,r*,i"n

northern Thailand" A.discrepunrey :rrr,rong.

the groups will be discnsee&

Materials and meGhods

Normal blood. serum w.ss: obtc,ined

from 45 mrle donors, aged 20 - 35 years.

52 blood rerum of diabetes mellitur and

45 of: sahiao. hrex:ias from Suanprung

Hospih&; were broug,ht for analyscs of

bound htrroses,a"nd sialic acid,s.

Deterrnfnation of protein-bound hcxoses

Protein-bound hexoses is defined as

those fotEl  neutra l  sugsrs covalcnt ly  l inked

with protein'precipitated by 95% ethanol.

It was" &termined b'y the rirethod of win-

zler (5)" Oi?'rnl of serum was nrell '-.mixe{

with 5* dltl of 5'!1 etha'nol' in a gr*durted

centrifirgw:,tube. 'fhe tube was epun,for"

15 mieutes. The supernatant was db-

Vol. 6 No. 1:

carded, and the preeipitate'lwar dissolved

with 0.2 ml of 0.1 N NaOH. 0.1 ml. of

the mixture in duplicates wec pipctted into

a  tes t  t ube  (15x150  mm,  )  and  d i l u t cd

upto 1.0 ml with disti l led water, A blank
'was made with 1 ml disti l led water 0,25,

0.5 and I ml of galactose and mannose

mixture- ( 0.2 mg/ml ) was usod as the

staisd*Edsi Tlre'final.volumc of all samples

aad,s*and,r,r.ds:1$&& nfiode try'ce 1.0i rsl 8.5

rnt of owhrc&: Hz SOa ree'gpn& r wero

*&cd to. d* tlxe:bcbes;aadi welF*nixcd by

eo&.vef;siott'. The tubcg' wceu cpserb&rwith

ma,rblec t,c orilrimiue'the ovrpratbrn, and

he*cd in, a" water bath at 8O:C" fo! 15

minutes. Optical dsnci'giEe. wcire. rcd' at

540 mu by Bausch & Lomb Spectronic:20".

Deterrui$atkls'of to@il Sidic' rLciil.'

Tot*lr *i*[is aei& was :aoa.l1ryed 'by' t.bb'

barbituqato. ruethud'(6). T.or 0.3,m[,scrum,

in a 12x100 re,re tost,tuber:3'2ml 'a&'5la

TCA qraa ddedr, 'and: mimsd* Ttiar tuber,

was heated in wrterbask e€'100'C fcr'15

minute$, €6slsd in tes'watdfi and: cffiri{'

fuged f'or 20; rnilrutes,' 0i'5 rnl filtrawe:' vvus'

dtawn nnixod with 0.1 rnl of G.0+ M

periodic acid aad then cop|ed'at'$:C fbr
a

Z0 minut€si 1r?5 rnl' resoreinsl'FlCl t*'ws'

added and eool{ng at O:C wes' centilmsd-

* orcinol-sulfuric acid rcagent: a mixture of. 6a% Hzsoa and 1.6?6 orcinol h 30"1

Hz  SOa  i n  a  ra t i o  7 .5 :  1 .
' r  Resorc inol -HCl  reagent  *  016 g in Rescrc i r .oJ in ' (0 l  m, l ,  c t  2 'El " .F-c l  p i rs ,25:u"r rc ic-

Cu S(}4, and;4.O ml ;disfillc4' wr*1grrl : , r.t .
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for another 5 rninutes. The final mixture

war placed in boiled water .a! 100'C for

15 minutes and consequently in a lvater

bath,at 37"C fot 3 minutes' The optical

density was.read at 630 rnu by Spectro-

n ic  20.

Results

Each  e f  f ab les  7 ,2 ,3  shows  the

comparison of serum protein-bound hexose

end s ia l ic  ac id in  5 ' [  normal  subjects,  52

diabetes mellitus patients anel 44 schieo'

phrenic patients resPectivels"

The average values with standard

deviation of serum' protein-bound hexose

and sialic acid also demonstrated.

Discussion

The average values of protein - bound

hexoses and sialic acid in normal T'hai

serum detorrnined in the present study

were  125L25  mg% and  47 ,5 : -12 '5  mg%

respect ive ly  (Table 1) '  The hexose content

is close to that reported by Winzter as

about  1211-2.1 mg% (5) .  By d iphenyla-

mine reaction the level of sialic acid in

normal American serum reported by the

same author  was 60.0f  3.1 mg?6 (5) '  In

our studies, sialic acid was determined by

resorcinol rnethod, therefore this might

give the lower values. Bcsides different

technics of the methods, the discrepancy

might be due to physiologic*I ." t 'ariations,

'races and ages of the subjects. Haralam'

bie (7) found thdt physiological exercises

4t

caused an increase of serurn glycoproteins.

In this rePort there seemed to be no

concentation change of glycoproteins in

serum obtained from 52 diabetic patiente'

High concentation of glucose in thcir blood

doee not interfere the protein - bound

hexoses in the serum. The free sugar

wss separated and washed out during

protein precipitation with 95 % alcohol'

' Iotal sialic acid concentaticn was also

norrnal .  There was a f luctuat ion in

analyses of gerum' bound hoxoses and

sia l ic  ac id (  Table 2 ) .  Shet lar  (8)  showed

ner significant change of serum glyco -

protein in diabetes mellitus, but Srinivasa

et al. (9) reported an increase of galactose-

containiag glycoproteins in renal corticai

tissue of the diabetic patients. The latter

report also showed the relationship bet*

ween serum glycoprote in concentrat ion and

the severity of the disease' It is sti l l  *

rnatter of conjecture.

It has been PreviouslY rePorted bY

Goodman ot  a i  (4)  that  serum glycoprote ins

were greatly increased in schizophrenic

patients; Our work firmly supported the

i.investigation, sioce proteln'bound hexoses

jn seium of Thai schizophrenic patients

was two times higher than the nolmal

:I'hais ( table 3 ), aomo rised upto three

times more. All achizophrenic patient$

rve observed had no history of prthological'

cl ise"ases: or any physical sichness' the



No.

1

2

3

4

5

6
17

8

I

L0

11

72

13

74

L5

16

L7

18

19

20

21

22

23

24

25
l

26

27

Quantitative Analysis of

protein-bound
hexose

101

90

104

93

154

125

149

10?

237

105

97

129

90

139

102

tL2

110

95

120

100

190

118
' t23

111

1.28

73

109

Protein-bouud hexose m6au

4 1 . 0

54.6

43.2

56.0

3 8 . 5

49.0

43.2

35 .0

38 .5

35 .5

362

55 .5

43.2

362

35.0

32.7

45.5

35 .0

52.7

43.3

40.8

62.0

5 i .4

78.0

TABLE I
Protein-bound Hexoseg and Sialic Acid Normal Serum

No.

28

29

30

31

32

33

34

35

36

37

38

39

40

4 l

42

43

44

45

46

47

48

49
' :

$0

51 '
:

52

53

54

protein-bound
hexose

1L7

100

208

7 2 4

t41,

150

130

t82

109

1 5 5

1 1 6

1 4 3

L72

127

149

1 1 6

727

1 9 0

9 7

1 4 8

108

1 5 3

L37

121

1 5 5

1 1 0

9 5

mg'7,
sialic
acid

79.t

45.5

78.0

52.7

64.t

64.L

62.2

48.0

46.0

46.0

42.L

43.3,

47.0

50.0

42 .1

52.5

50.0

38 .5

45 .5

37.4

t25 -L
25 ms.%

Sial ic acid mean
. l

47.8 . 
-r 

72.5 mg. %



sialic I No.No.

TABLE 2 Quantitative Analysis of Protein - bountl Hexoses antl Sialic in Serum

Obtained from Diabetic Patients
frg'tr

eialic
acid

1

c

+
5

6

,7

8

9

1 0

1 1

T 2

1 3

t 4

1 5

1 6

1 4
I t

18

19

2A

2 t

7 i

23

24

25

26

) 7

1 1 1

1 9 8

t 7 7

1 0 9

1 0 9

1 0 0

8,+

1r5

1 5 0

9 3

1 0 1

i l 6

1 4 5

1 1 7

I J J

93

r25

B8

85

101

75

81

80

1+2

69

t  52

109

+2.0

39.+

4 4 . 2

49.0

3  8 . 5

5  0 . 5

5 s .0

+9 .0

+4 .2

3  7 . 0

4 9"0

4  s . 5

3 s"0

53.7

36.2

J  t . )

3?.+

r  r .s
. +4 .5

. . 37 .+

28

29

J U

31

32

33

3+

35

36

J /

J d

? o

4 0

4 l

4 2

4 3

++

45

.+6

+8

+s
.  50 -

!. 5 1 .

5 2

t7a

1 8 0

201

1 0 0

1 7 8

243

1 5 8

1 1 5

8 1

2 t 3

1 1 1

2t0

1 8 3

t4+

131

103

19s

124

2 tz

203

189

185

102

191

t0z

4 8 . 0

5  6 . 0

3  9 . 8

5  8 . 4

52.5

5 1 . 5

2 6 . 8

3 5 . 1

+2.0

2+.s

42.O

2 S;0

42.0

37 .+

3  3 .8

37  .O

J  J . 6

44 ,5

5  2 .5

29.r

7  4 . s

+3 .2

Prote in -bound heNose mean :  133 !  a5  mg%

Sial ic acid mean -  +1 .36  3  10 .2  ms%
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TABLE 3 Quantitative Analysis of Protein-bound Hexoses anil Sialic Acid in Serum

Obtained from Schizophrenic Patients

sia l ic
acid

No.

1

2

+

6

n

8

I

1 0

1 1 .

7 2

I J

1+

1 5

7 6

l 7

1 8

t 9

2 0

2 L

2 2

200

1 5 1

246

1 9 8

1 6 7

t 7 7

1 6 3

1 9 8

23+

1 9 5

2 2 0

2 2 0

2 0 6

2 0 2

1 6 0

1 8 7

2 4 6

2 9 7

2 0 8

2 5 7

1 9 1

2 1 , 5

4 0 . 7

4 0 . 7

5  5 . 0

3  6 . 0

3  6 . 0

46.O

4  8 . 0

3  3 . 6

) t J . l

+5 .2

5  / . U

5  8 . 4

5  4 . 0

6  + . 0

3  1 . 0

4  6 . 0

5  0 . 1

5  5 . 0

+ 6 . 0

6  8 . 3

+ 0 . 7

3 s .0

2 3

2+

25

26

27

28

29

30

J I

3 2

a a

34

J E

36

J I

38

J Y

40

+ l

+2

4,3

++

2 2 2

2 1 5

2 t 5

2 3 8

t9z

2 3 7

204

3 s 0

Z O J

2 6 7

z l l

2 0 6

z z J

2 4 7

200

4 n  I
L a  t

2 2 9

206

2 8 5

z o /

1 7 2

3 4 0

39.+

39.+

s  3 .9

4s .6

5  0 . 1

5  4 . 0

6 6 . 5

5  4 . 0

4  6 . 5

7  3 . 0

+ o . )

5 7 . 0

5  1 . 8

6 7  . 0

3  8 . 0

5  4 . 0

5  0 . 1

5 7  . 0

7  3 . 0

5  5 . 0

4  6 . 0

5  5 . 0

a

I
fl
I

I

Protein-bound hexose mean :  231 + 36 mg%

mg%
protein-bound

hexose

mg,ot"
s ia  t  i c
ac id

mg?/"
protein-bound

hexose

Sia l i c  ac id  mean :  +g.g !  9 .6 mg%
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marked increase of serum glycoproteins

might be due to the mental stress and

internal metabolic changes in tho patientg

rather than due to tissue destruction or

proliferation.

Instead of increasing as did the bound

hexoses,  to ta l  s ia l ic  ac id d id not  change

in the schizophrenic serum. i fhe change

of  s ia l ic  ac id should be seen a lons wi th

45

that of bound hexoges since sialic acid is

contained ac terminal units of scrum gly-

coproteins ( 10, 11 ). There is a tendency

to state'thet those iacreased glycoprotoine

contain less or no sialic acid. Are these

glycoproteins abnormal. To answer the

guestion intencive inveetigations on the

glycoproteins in schizopzophrenia ^ro

needed.
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Abstract

Trangfer of R - factor mediating tetracyclino and chlorrm'

phenicol resistanco from E. coli 5 strains, Proteus 5 straine and Sal-

monella 2 strains to Salmonella 4 strains werc accomplished by trans-

ferring 0.2 ml of the Donors 6-hour culture into Trypticase Soy Broth

and incubated overnight at 37"c, At the end of the conjugation period,

dilutions of mixed culture were plated on selective media of Mac

Conkey plus tetracycline ( 12.5 ug/ml ), chloramphenicoi ( 25 uglml )

and nalidixic acid ( 100 ug/nrl) and on control plates of Mac Conkoy

with tetracycline ( 12.5 ug/ml), chloramphenicol (25 ug/ml) and Mac

conkey with nalidixic acid ( 100 ugfml ). only recombinants did grow

on Mac Conkey containing tetracycline, chloramphenicol and Nalidixic

acid.

Four of the 5 E. coii strains, 5 of the 5 Proteus strains

and 1 of the 2 Salmoneila strains could transfer their resistance pattern

to Salmonella. These organisms were isolated from the patients in

Chiang Mri Hospital. They reflect the conditions prevalent of R'factors

transfer in this country, 
.,,., 

,

{ntroduction diccoveqed and introduced to treatment of

Since the discovery of penieiilin by inf-ectioue diseases. However tho problem

Flemrning in 1929, many antibiotics are of resistent of thc organisrns to thc aflt i-

I Deprrtment of Medicine, Faculty of Medicine,

Chieng Mai University.

c* Deprrtment of Microbiology, Faculty of Modicine, Chiang Mai Univcrsity.
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biotice that formerly had been used effeC-

tive had occurred, for example, Staphylo-

coccus aureus are found to be penicillin

resistant in high percentage (1,2). Resis-

tance transfer factor (R-factor) was one

of the most importent thing that make

the organisms become resistant to antibio-

t ice,  and could t ransfer  to  ant ib iot ic  sen-

s i t ive organisms,  par t icu lar ly  in  Entero-

bacter iaceae (3,4,5,6, ) .  f ' ransfer  of  drug

resis tance repor ted f i rs t  in  Japan in 1959.

They found that E. coli could transfer

drug resistance to Shigella. (7)

R-Factors are infectious extrachromo-.

somrl genetic elements called "Episomes"

or Plasmids :rnd did not necessary for

bacterial reproduction (8,). The,v consists

of two major components. The first one

is transfer factor or R ( tf ) This com-

ponent  involved repl icat ion and mobi l i ty

of R-factors. J'he other part is drug

resistance determinant or R-determinant.

It is responsible for drug rcsistance and

may have more than one determinant on

the same 8-fss161s, which usually found

in multiple drug resistance organisms (9).

The chcrnical natu!'e of R-factors are

double-gtranded DNA molecule (10) ;  The

amount of DNA depend upon drug resie-

tance determinants (1 1).

Because of R*factors occurfed com-

monly among Enterobacter iaceae, . ' I 'hese

organisms usually found to be the causative

agentl of ga$tro- iatestina-l infections,

Vol. 6 No. I

particularly in tropical country; In the

petients the pathogenic, Salmonella and

Shigella, rre l iving together with normal

{lora, E. coli. This study attciupted to

transfer R-factors,mediatrng chloramphe-

nicol and tetracycline resistance from one

species of Enterobacteriaceae to another.

Materials and Methods

Donoi organisms

Five strains cf E. coli, Proteus and-

two st ra ins of  Salmonel la  were obta ined

frorn d iagnost ic  l iboratorv,  Chicng N{ai  .

Hospi ta l .  A l l  were found to be chlcram-

phenicol ,  te t racvcl ine res is t?nt  and nnl i -

d i r ic  ac id sensi t ive b i '  the Ki rbv Bau. ' r

d isc method.

Recipient organisms

The recipient organisms, Salmonella'

4 s t ra ins,  were iso lated f rom diegnost ic

laboratory,  Chiang Mai  Hospi ta l .  A l l  were

found to be chloramphenicol ,  te t racycl ins

sensi t ive snd nal id ix ic  ac id res is tant  hy-

the Ki rby Bauer d isc method

Antibiotics

Stock solut ion of  ch loramphenicol  and'

tet racycl ine,  2500 ug/ml ,  and nal id ix ic

acid 5000 ug/ml are divided into 5 ml for

; iacf i  tube and kept  in  f reczer ,  '20"C.

Af{cr .used the remcinder are d iscarded'

Media

1.  l ' rypt icase sov broth was used for

growth (  5 ml  )  and conjugat ion (10 rn l ) ,

, 2. Mac Conkcy eger was prepared a*-

foilowed.
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- Mac Conkey agar plate.

- Mae Conkoy plate pluo chlorarn-

phenicol 25 ug/ml and tetracye l ine ( 12.5

u g i m l ) .  ( M c * C + ' f  ) .

- Mac Conkey ag6r plate plus nalidi-

x ic  ac id 100 uglml  (  Mc + NA )

-  N{ac Conkoy agar p late p lus chlo '

rampLenicol  25 uglml ,  te t racycl ino 12.5

uglml  and nai id ix ic  ac id i00 uglml .

Conjugation

Donor :rnd recipient strains were

grown in Trypt icrse Soy broth {  f  SYJ

separate ly  for  6 hours at  37 '  C.  Af ter

incubrtion, A.2 nr.1 donor nnd 0.8 rni

rec ip icnt  were added to 10 ml  ' fSY and

incubated at  3V'C fat  24 hcurs.  ' Ihen,

the conjugation \ry'ere diluted and platecl

on \ fac eonkey p lus chloranrphenicol  and

tetracycli ire (fu{c+C+T); hllac Ccnkey plus

nal id ix ic  ac id (Mc+NA) and Mac Conkev

plus chlorarnphenicol ,  te t racycl ine and

nal id ix ic  ac id ( \ {c+C+T+NA) and incubated

37'C overnight .
' fhe recombinants d iC grow on (Mc.r

C+1-INA) and ratc of transfer are caiculated

from :

R.ecombinrnt colonieslcc
Rate of transfer :

Resistarrt donor coloniesjcc
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Resul ts  : ,  :
- lhe 

antibiotic,susceptibil i ty patterns

of donors and recipients are shown in

table I. When theso'organisms are plated

on Mac Conkey plus antibiotics, The

donors did grow on Mab Conkey agar

plate containing chloramphenicol and

tetracycline and the recipients .did grow

cn Mac Conkey agzt plate containing

nr l id ix ic  ac id onl l '  (Table I I ) .
r l

After conjugation, the recombinants

are resistant to chloramphenicol, tetracy-

c l ine and nal id ix ic  ac id

'fhe result showed that f ive of the 5

E.coli strains, 5 cf the 5 Proteus strains

end I of the 2 Salmonetla strains could

trsnsfer their resistant pattern to Salmo-

nella. Rate of transfer between E. coli and

Frateus to Salmonella ar6 higher than

Saimonella to Salmonella

'fhe incidence of pathogenic enteric

beci l l i  iso lated f rom the pat ients in  Chiang

Mai  Hospi ta l  dur ing January,  1971-Decem-

ber 1971 are shown in T'able III and

percentagc of drugs resistance are shown

in Table IV.

:
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Table I Antibiotic susceptibility of the donor and recipient organisms by Kirby Bauer

ilisc Method

Organisms Tetracycl ine Chloramphenicol Nal id ix ic  ac id.

Donors

E. coli 5 strains

Proteus 5 strains

Salmonel la 2 strains

Recipients

Saknonel la 4 strains

R

R

R

R

R

R

S

S

R = Resistant S :  Sensit ive

Table II Growth of donors and recipients o$ Mac Conkey agar plate containing

antibiotics

Organisms Mc Mc*  C  +  T M c * N A 1 \4c *C+T+NA

Proteus and Enteropathogenic E. coli

Mai Hospital during January, 1971 -

Table tII Incidence of Salmonella, Shigella,

lsolated f rom patients in Chiang

Decembcr, 197 I

Specimens
Total

Specimens

Salmonel la

spp.

Sh ige l l a

spp.

aa(r.oaz)
a(o.rar)

Proteus

spp.

107(6.60%

zos(t.za.x

Enteropathogenic

E. col i

rcz (t.sz*)

arz (ro.orr)
Stool

Urine

!  rooo rsa(z.oax)
d(ot +'r,)

I)onors

Recipients

2823
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Discussion

Biochemicrl change with can lead to

,drug resistance were hypothesized as fol-

lorvs: (a) decreased penetration of the

drug; ( b ) irrcreased destruction of the

drug; ( c ) incroased concentration of a

metabolite antagonizing the drug; ( d ) in-

cressed conceni{ation of an enzyrne ut' i l iz-

ing this metabolite; ( e ) decreased quenti-

tativo requirement for a product of the

metabol i te ;  ( f  )a l ternate metabol ic  path-

way. Drug resistance due to R - factors

involved rvith the inactivation or destn-rc-

t ion of  drug by brcter i r l  enzvmes (  8,1 j '  ) ,

except R - factors mediated tetracyclinc

resistance rvhich involved decrease penetra'

t ion of drug (13) Transfer of R f:rctors

accomplished by conjugation and m:ry oc-

curred both in vivo and in vitro' Howevci

io vitro is better because thero are meny

{actors affecting the conjugation process( I 4).

Pil i of the organisms are importance. if

the crganisms lack p i l i  they could not

Vol. 6 No. I

transfer R-factors to otircr organismo (6),

Ratio of donors'and recipients also affected.

Akiba reported that optimurn pH is 7.3 L

0.2 and ten ' ,perature ;s  37"C (15) .

Media for growth of the donors and

recip ient  organisms and for  conjugat ion in

this experiment are tryptic*se soy broth,

the selective medium did not choose be-

cause transfer occuf,s very rafe in selective

modium ( 14 ). F-rom this experiment

almost the clonors could transfer R-factors

to Salmonrlla, ' fhese donors are isolated

from the petients and selected in random,

It showed the prevalence of R-fectors in

ttrrese orgrnisins, which correlated with

ant ib iot ic  suscept ib i l i ty  tes i ing (  Tnhle IV) .

' lhe R factors may bn acquired by an

intest inal  pathogen upon contact  rv i th

these org:rnisrns, ancl the pathoge n may

then convey. the resistance transfer factor

back to the original R'f h- donor or to

other pathogens, _ T::rnsferrble drug resis-

tance is t lrrre c'; sprearJ (16).
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Tnllfi cellulose acetate tf,u ,up-

port ing medium lunr:n'r microelec-
v d .

trophoresis l.lYlfiR 0{fr1il1:n fl A3[gngU 9l

{it hemogtubin tf ioonll,r lu bana fi
- A t a

Ser t iU  i l {Xa tnUi lnm[nJnUl {  Tha lasse-

mia Hemoglobin E

"iCellulose acetate UUtUU support-
d q  '  d

i ng  med ium vr " iu lv ino ' lu? l ' l " l l 10 i  e lec-

a r o' t rophoresis,  l r int :vt t  hemoglobin
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