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HYPERSEGMENTED NEUTROPHILS AND GIANT MYELOCYTES

IN PROTEIN CALORIE MALNUTRITION

By

Trwat Tositrnt, B.Sc. ( Mod' Tecb. )'
Prnie Kulepolgs, M.D.' Dip. Amcr. Bd. P€d. r'

Abstr.ci

Thc qurlitetive lculocttc chalgcs suggestire of erythroid

l[turation fsctor (folstes, vitamin B12) deficicncy as eridenccd

bv the presctrce of giant neutrophilic bmds alld nrctaml cioc] tos' r
high lo:e average, higher perc€nt of thc hJpcrsegnented ncu

trophils are frequently obs€ od ir PCM childrcn. Their signi.

ficance and rclationship rith the deficiency strte of iron, follatcs,

Yitrmins B 12 rnd E were investigotcd. Ii is concluded thrt sl

tbough those lerkoctte chenges rre the well known signs of
mcgelobhstic rnemias their prescnce in children with PCM arc

among tho most common flndings and rpparortly heve no rehtlon-

ship with thc yitrrin B 12, yit.min E or folrte deficicncy. The

results suggested that it mry rclatcd to the associsted infectiors

end iron rleficicncy.

INTRODUCTION

protein caJoric malnutrition (pCM) is thcn manv dtscriptions have appeared in

thc mo8t prevalent disease of nutritional the literature. (4,5'6,7) In thc majority

deficiency in the woricl. (l) Although it of uncomplicrted PCl4 tho ancmie ob-

affccts primarily thc youog children, older setved are of normochromic normccytic

childrcn and adults ere not spared. (2,3) tvpe. Horvever, the periphcral smear very

lirom the earlist clinical dcscription of often shows anisocytosis, poikilocytosis,

I"JM, pallor and anernia have been among occasional target ccllg with normal whitc

the chief signs described. (4,5,9) Since crits and platelct counts.(8-21 ) Ntany

'Chief l-echnoiogist, llemgtologv Lrb., .\ncmia and \fulnutrition Research Ccnter.

" IIcrn:tclcgist, itepr. of Pcdiatrics. li:icultl' of Nledicine, Chirng N{ai University.
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invcatigetorc also obserycd PCM children

with hypochromic microcytic ancmir. (14-

16,18,19,22,23 ) Macrocytic rncmir ic a

prominent part of PCM in certain parts

of the world (3, 11,12.1-1.,15,18,21,24-27)

such rs in Indir, (14,21) Egypt, (19) South

America, (26) and Africa, (27)

PCM i8 still one of the mrjor pedia.

tric problem in Northern Thailand. (28 )

Our previous studies ( 23 ) indicated that

thc etiologies of anemir in thtsc children

are protein and iron cleficiencies aithcugh

the striking leukocrtic chrng.e liDc$n to

be associated rvith the erythroid matura-

tion fxctor ( EtrlF) deficiencies (esp. folic

acid, r'itamio B 12) were noted, l'his

incluled th: presence of hvpsrscgrnented

neutr.philic leukccvtes in blood smear,

the obrerv.:t.o:r of large proer)'throbiasts

M"y 1972

and giant metamyelocytes in bonc marrow

smcats.

This ig the analysis of the iovestiga-

tion of the significance of the ebcve-men-

tioned lcukocytic changcs in relrtion to the

abnotmalitiec in ,h. 1,'t," :rcid, vitamin

B 12, vitamin E and iron slrtus obseryed

in childrcn with PC\t.

MATERIALS AND METHODS

Twenty two childrcn bctween I - 3

vear of age rvith clinical evidence of severe

PCM accordiog to Gomez's criteria ( 29 )

and a hemoglobin of Lss than 10.2 gmf

100 ml. were admittcd to the Pedietric

Ward of Chiang \Iai St. I-ouis Research

Center. 'l'h.y rvere diridcd into 4 etudy

grcup. Thc twclve wctk protocol w'as

consisting of 2 six-rveek pe:iods as follorv.

SCHEDUI,E FOR SUPPLEMENT HEMATINICS

FIRST 6 WEEKS SECOr.,-D 6 WEEKS

GROUP I

GROUP II

GROUP III
GROUP IV

None

Iron + \rit. E

vit. E

Iron + Yit. E

Iron

Iron

\-it. E

vit. E

None

Iron
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Whole blood hemoglobin levels rvere

determined bv the method of crosby, (30)

microhematocrit was done by the method

of lttcGovern et al. (31) Whitc ccll count

rnd platelet count wcrc carried out by thc

strsdrrd technics. ( 32,33 ) Raiculocyte

countr werc donc with thc Ncw methylene

blue mcthod. (3+) Bonc marrow rspiration
from the spinous proccses wcre carried out

at interval. Defferential ccll counn wcrc

done on the bonc marrorv aod pcriphenl
blood smears stained with \yright s starn.
'Ihe stained pcriphcral blood smearr were

cxarnincd carefullv for the pctcentrgc of
hypcrucg.ncntcd ncutrophils, lopc counts

and lopc rveragce. ( 35 ) gonc mrrrow

7l

sr,rears prcpared by squash tcchnic wcre

rtained for hemosidcrin and stainablc f,ron
with thc Prussian Blue stain(36) thcn
scorcd according to the critcria of Rrth
and Finch (37) Agar gcl clectrophoresir

of hcmoglobins was done by thc method

of Yahulis et rl. (38) Heinz body prepa.

rations werc made utilizing mcthy! violct
in saline. (39) Gluccse-6-phoephate dchy-

drogenase levcls were alro esrimatcd. (40)
Blood volume, rcd cell mass rnd 5l Cr.
red cell survival wcre measurrd rt rntcr.
val. ( 11 ) Scrum folat"s, ( +2 ) viramin
B r2, (13) vitanin I.), (+.{) serum iron rnd
total iron binding crpacitv ( +5 ) qrerc

mert'Jrcd at interr-als.
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TABLE I : LABORATORY IiINDINGS ON ADMISSION

Stainable
Iron

1

z

3

+

J

6

7

8

9

10

ll
tz

+

0

:
'r

0

+++
+

+++

t+

l5

l6

17

18

19

20

2l

z2

+

U

+

+

+

+

I
IJ

J-

NOTE

Serum Fe, TIBC and vitamin E levels are reported

Serum folate levels are reported in ng/ml'

Serum vitamin B1r levels are reported in pg/ml'

to ,ng/too *1.
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TABI,E II: LABORA?ORY FINDINGS AFIER RECOVERY FROI, PCM

73

-\_o: ,r" i S"tu.
I

i 1.0

11.3

8.9

I 0.7

1- .9

10.1

1 1.8

I 0.8

I 0.6

10.6

11.0

12.0

10 .i
1t.z

12.0

I 0.8

11.6

12.3

1 0.5

12.+

l1.r-

giant Stainable
iron

0

0

0

0

0

0

0

0

0

0

0

0

0

0

I

2

3

+

_i

6

7

8

27.5

I )-O

3 2.0

+2.0

2+.0

28.0

t 2.0

2 8.0

t7 .5

24.5

16.+

J J.)

52.0

3 2.0

26.0

1 9.0

1Z.O

31.0

3 6.8

3 2.0

7 62

4 +7

'+92

630

483

695

426

s5

4it0

265

So

1030

820

0.4 0

0.7 0

0.5 0

0.4 0

0.3 7

0.5 2

1.40

r.9 +

1.+8

l.t5
1.90

to

2.9

3.3

2.8

,o

3.2

J-l

2.8

3.0

3.0

3.0

2.t

3.1

3.t

0

0

t,

+

0

+

0

0

0

0

0

0

0

0
I

0

0

0
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2

5

5

7

z

1

,

3

+

0

l7

6

0

2

3

3

I

6

l)
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0

:
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10

1l

12

l3

1+

t6

17

18
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1.20

1.50

1.37

1.30

l.+8

1.12

t.)J

1.+0

0.9 0

'I'lBC ! Folate lIit. B1r

)n

\)+

2+

5+

7"7

56

100

9+

r00

70

71

100

l++

9+

120

54

66

84

68
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58
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320
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384
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TABLE III : COIIRELATIO)i EETWEEN " LOW " SEitU\I t:OLA'rE

AND I}CIDENCE OF HYPERSEGMENTED 
^.EUTROPHILS 

( 5 i,I. OR MORE )

I.\..IDE\CE OF H'PERSEGM!:N I'EI) NEUTROPHII.S
SERUIVI FOLATE LEVEL

MORE THAN 3 ngl ml.

ON ADMISSION AFTER RECOVERY

LESS THAN 3 ngf d. 0

af zz

Note: There js no correlation bet.ween the presence of hypersegmented

neutrophils ( 5 ti or more ) and the " lorn, " ."rurn folate level.

TABLE l\': CORRELATIO\ BETWEEN Sf,RUM IROri SATURATIO)i AND D,ICI.

DENCE OF HYPERSECME.\TED NEUTROPHILS ( 5.i', OR MONE I

DURING RECOVER FROM PCI\I

SERUM IRON SATURATION
PATIENTS

LESS THAN I5.,; h5-2O ; MORE THAN 20.',.

IVITH HYPERSEGMENTED

NEUTR0PHTLS (8)

WITHOLT HYPERSEGMENTED

NEUTRoPHTLS (u)

+fta

RESULTS

From the 'l'ables I to IY as showc

above it is evidelt that:

l. The presence of giant myeloid

cellg in the bone marrow and hyperseg-

rncnted neutrophih (5S or more) is the

common finding in childrcn u,ith severe

protein calorie malnutrition especiallv brfore

tleatmenl.

2. 'l here is no definite correlltion

t':tween these findings and the bjood jevsls

o{ vitamin 812, foletes, vitamia !l and

iron. Thus, the interpretation of the

prerence of hypersegmcntcd ncutrophilc

and giant myeloid cells as thc indicetioo

of megaloblastic dysplasia and or defic-

iencv of ebovc - menrion henrrtinics in
children with severe PCM mry be mis.
leadiog.

3, I'he patients rvho cxhibit hyper-

segmented neutrophil more than 5fi, seem

to hare lower scrum iron siturrtion thin,
the othcrs.
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.COMMENTS

'I'he most constant leukocytic abnor-

malitr in oernicious ancmia and othcr
,-neglloblastic anemias is rhe presence nf

hvpers gmented neutrophilic gr:nu to-

'ctt( (+6) or Cocke's macrnpolycyte. (47 )

Thcy mrv hrve ll, l0 or more nuc jerr

lobcs. ("7,+i) '1-hcir rbnormal dimersions

hase been e:ipl;rined on the basis of plcu-

rituc!e:rrltr. (:.9) Such crlls are rarely

seen in hr.lrh b.rt are found in the blood

in thc folic n-.J deficiencl, or pernicious

anenr i:r.
.fhc 

c:r:roges in the ncurrophilic

loly.rrorphonuciear leukocvtes mav bc

assers hy "it'rcr noting tl:c v11i1gi1,1 ig

zyerrge lobe index or lobe yxlu(!. (50-.i3)

i;e t\e tct,ll n'rmher of nuclear lobes in
:n ll)0 neurophils dir.ided by 100) and

bv the "rule of fives" ie. noting the

proPortioo of neutrophilic leukocttes

havrng 5 or more nuclear lobes. T.hrce

perceot bcing suggested as the upper limir
{or such cells in normal subject. (53)

Herbert has used 3.17:0.25 as the normil
v:rlue but hls suggcsted that the normal

lobe aver:rgc must be sepir.tely dctermined

by e:rch irb. (52) It is ncted that rhc

crrliest h:mrtologicrl evidence of foJ:rtc

Ccficiency is ln incree,se in ,,lobe aycra!,:"

-;1,55) 'l'his increrse in the lobc aver,rge

s xppare:tt 7 rreeks aftcr the onset of

:rlrfe deprivrtion. Such hvpersegrrrentarron

n.rv be r,rted I rvecks earlier in thc b,,ne

to

rnarrow aspirat€a. (56) Herbert (-i5) stated

that rhe lobe everage is of special vaiue

as a dianostic feature since ir is not

r-.r:r,sked by concomitt.nt iron deficiency

hut the other u'orkers rvho srudied preg-

nert wornen with folic acid and and iron

deficiencies found that it mav rot be

always true. (57) l'asker (58) had demon-

strated that whea iron deplction is the

limiting factor in hemopoiesis the nrorpho.

logic ch.rnge in m:rrrow znd peripheral

blood rvili b: thosc of iron deficicncy.

\Yhen edequrte amount of iron are supplied

the morphol,rgical chrnge may be then

rcilect the pres-nre of other -:.existin!

d,ficiencies such as that of folic acid (53,

s7, s9)

Recently, thc occurrence of grint

:1ret'mv-locttcs and increased c(l'ncntxtion

of poivmorphonuclear leukocytes ialc bcen

ncted p:rtients with iron d.ficlcr.cr rnemia.

(45, 53, 60-6+) An experim(r-t in the

rats has demonstrated that iron deficiency

led to a redu:ed fromimincrranBferasc

.ctivity and an incrcase in l.lGI-U excre-

tion (tj5) sirrilrr to those obser;rd in the

iron drficielt p!tients. (62) ,r.rrl-arua ct al

rr0) rlso dr.scribcd thc pitiert niri: conge-

iital forrnimi:1otr:r.nsfcrlsir rlcl rciercv :rsso.

c:lt'.1'vit\ ncutrop'ril,c hrpers..;mcntr,rion.

Orher studies also suggcstcd the intg113le1i6n

betrrecn the metabolisnr of ircrr rnd vitlmin
U 12 (5t), and iron end fclrtes 45,67) Ir
is fosrul.ted, th€refore, thrt l,r,e iron



deficiency impaired tl.re activity of thc

forrnim inot raosferase enzyme and that this

prr-,ducc both the changes seen ln n' itro-

phiis and the incregsetl liltiLt' ercr'rion

The otirer striLing qualitative ch:rnges

in leukocy-r..s of thc patients lvith mcga-

loblastic anemias is the prescnce of thc

cxtraordiosriiy large leukocyte in the bono

marrow and periphcral blood. T'hiE

rbnqrmal cellular devcloprnent nl:;y occu!

xt anji state in the mycloid seri!'s but it
is perticuirrly commoo among tlc netam-

yeiocytcs. It was thought that the

macropo:', c)'tes are probabll' derived from

these cells, (+7) 'Ihe frequent appearance

oi gaint neutrophilic band from and mctam'

relocytes with loose chromatin rxhich is

n-t typicrl of the Ehrlich megaloblzst in

children with PCM is also notcd by many

inves.igators. (7, 14, 19,68-73,76't Our

patierlts as Iell as the other had their

:rdmission folate levels in the lower normal

r.cge or very lol''l. t21,23-26,71,75) but

the bone marrorv picturo wcre normal

with occasional giant m<tamyelocytcs which

did not seem to hrve any correlation with

serum folates, vitaoin IJ 12 or D. (23.7 6J

As a matter of fact, \ae as well as the

r thers found rhc elevrtcd scrurn \itanrin.

B i: feveis in PCI'I (19,21,23,21,26,

63,72,t-4,75,i7 ) 'Ihr se high valuc hare

bten blgmed on ( I ) faiJure of tissuc

grnerall,r to trke up ritsmin B 12 propcrlv

( 2 ) frrlure of thc liver specrficl!lv, !es;,u5s

r,i !::;ur1,, to rrtain vitamin B 12 (ii) I-o,;v

s,rim vit:rrnin E levels in scvcrc jtt \I
'r,. r r.r aot(d',,r rs and mrnv cthrr._. (5,i1r,

MaY 1972

23,73,7+,79-81 ) but its role in the

prthogcnesis of megaloblastic dysplasia in

thcse children is still unsettled. (82)

The question whether thc hyperseg-

mented neutrophils noted in our Paticnts

are actullly the polycl'tes of Ponder but

not the classic macropoiy':yte wag raised.

'l'he former havc bcen obscrve in cases of

infectiong but not related to m.galobhstic

anemias as do the latter, The hyperseg.

mented ncutrophil observtd in cur children

werc larger n'ith lesg compact nuclear

chroinxtin and more acidophilic cytoplasnr

gimiiar to the classic macropolycvtes.

Thcr were also found even when there

is no eridenc: of inlecrion or ritamin

deficiencl.

On admission, most of our childen

bad serutn iroa levels below the normal

rrnqe comparable to the previous expc-

riences (23,76) and supported the conclusion

rnade errlicr thrt irl'n d.f:ciency rs a

conspicuous problem in PCM in Northern

Thailand. (84) Serum iron lovels are almost

alwrys low but not as lorv as, traosferrin

lo'cls. This altcration produccs high

transfe!rin saturatioo in inspite of low

aerum iron. (2i,76,84-89) lVhether the

transferrin le\.cl is thc most scnsitive

plasrna m:rker for PCtrI remains to be

socn. (85,90) Over the 1? rveeks coursc

there \rss a gr-rdual drop in th-- stain::ble

iron in the bone mnrrow rvi'n I'irh edrqrrate

iror supplement. It is probrblv duc to

the iopaircd absorpticn frcm C:I tricr ancl

marl:ediy increls,d iron trtilizrtion during

the h( rr oglcb.in relrt:.r.1ilr.
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Ic has been suggested that 1.0- 1.5

p.p.m. of fluoride ingestion docs not cause

,ny cosmetic defect other than slight

flccking of the enamel. (2 ) -'\ fluorinc

content in drinking water of more then

1.5 p.p.m might be a cause of Crippling

fluorosis, -\symptomatic Ostcosclerosis,

ald Ilnamel mottJing.

Thc purpose It rvas the Purpose of this

invcstigation to survcv the fluoride con-

tent in drinking rvrter (x'ells) in Chiang

Nluni Keoplang, N{.D..}
Suntorn Yarod, l,I.D.. r.r

Clin ical manifestations of fluorosis

have been surpected in \akorn Chirng
llai Ilospital. ( l) 'l,he origin of the fluoridc
has been unkoorr.n. Geographicallv the

Northcrn part of .l,hailrnd, 
especiallv

Chiang i\Iai has fluoride bearing minerals
rvidly distributed in this :rea: \Icar of

the population in rural areas io Chiane

flai hed drunk rvater from rvells- l.he

.ourccs o[ flroride might he (ontamination

from foods nnd drinking.r'iatcr.

Abstract

'Ihe fluoride contcnt in thc drinking water (wells) in
Chiang Mai was studicd during the period from March to Decem-

bcr, 1969. 252 water samplcs wcre collected from shdlow wells

from differcnt arcas of the 4 Amphurs (Saraphi, Hod, Prao and

Ntuang ) in Chiang Mai. All tests ncrc performed the same day

as collcction. Thc results ranged from 0.05 to 1.0 p.p.m. lrith rn
aYerago of 0.48 p.p.m., which is still in the scceptable rangc.
Onlv one srmple, collected from a wcll near a flouride mining
rrea; showed a flouride contcnt as high as 1.66 p;p.nr,

* I)epattment of Preventive and Socirl ivledicioe, Faculty of l{cdicine Chirng Mai
tiniversity.

" l)epartment of Medicine, I'.culty of tfcdicine, Chiaog trlri {lniv<rsitv

"* First-Cl:rss Ilealth Strtion, .{nphur Pan, Chiang Rai.
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Mai from l\hrch to l)cccmber, 1969.

Mrterirls xtd Method

lv.ter ramPl$ wcrc collectcd from

Ban Saraphi, Amphur Sanphi, Ban Gon-

gloy, Amphur Hod, Ban Sansai, -{mphur

Pno antl Amphur trluang in Chieng Mri,

Samples were fctchcd in I liter stoppcred

bottles of neutral glass o! clcan plastic

bags and fluoride estimrtions rrere made

within 24 hours after collection.

Mcasurc 50 ml of Nater into a 10{)

ml volumatric f lask and add 2.5 ml of

fhroride reagent. \Iix and Lecp at room

lcmperaturc for onc hour. Pour into Ncss-

Icr tube ; mcasure denrity by Aqu, tcstcr ;

comparc rvith ttandard color. Rcad rvithin

5 minutes.

Results

'frvo huodred and fiftv t\\.o srmpleg

wcre collccted ; 120 samplcs at Amphur

Saraphi ; 122 sar,.rples rt Amphur Prao;

5 rapmles at Amphur I'Iod; and 5 samples

at Amphur Muang. [t was obscrvcd thet

fluoridcs ucrc present jn all samples. The

fluorinc content averaged, 0. 16 p.p,or

(Saraphi), 0.46 p.p.m. (t,rao), 0.66 p.p.m.

(Hod) and 0.66 p.p.m (Muang). for the 252

eamples values ranged from 0.05 to 1.0

p.p.m. (Proented in table). of thore 252

ramplcs pll rangcd benveen 5 - 7. The

dcpth of tho wclls ranged fronr 2 tq 8

mcters, and everagcd 5 metcrs.

Discossion

A survcy was madc of fluoride contcnt

M.y 1972

in drinking uatcr in Chirng Mri, from

252 samplcs colleetcd from 4 .\mphurr.

'I'hc fluoridc content in drinking wrtcr

in Chiang .NIai is lower than the world

lleeith Strndrrd (1.0-.|.5 p.p.m).

In India, Ramamohana Rao N.V. ct al

cxrmcd 302 sampJcs and found That 77.2

perccntage rangcd from ().-1.5 p,p;m. rnd

22.S percentagc r\.re oyer 1.5 p.p.m. 'Ihe

highest was 6.0 p,p.m. Most of the u'atcr

came from locLv strata which las rich

in fluoride. In Chiang Mai uater came

from thc s'ater tablc: Thc wells wcre

shallorv *'ells.

Comparison of dental health of chil-

dren in Amphur Ban llonge, Lampoon

and children in .{mphur Muang, Chiang

mai shoucd 34 ?6dccaved and 70$ decaycd

rGspcctireiy. 'lhe exrmination of drinking

water from .{mphur Brn flonge shou'ed

1.6 p.p.m of flrroridc content.

Comparison of fluoride contcnt in

drinking *atcr from 4 Arnphurs did not

differ ard \rrs rathc. lorv. The drinking

water doas not cluse fluorosis, it may be

contamination frorn foods. in Indir,

fluorosis rvas first reported bv Shortt ct el.,

latcr, the evidencc of endemic fluorosis.

was rccorded in variotrs parts of thc

country..{nand D. et el hrd also observed

that fluorosis exists in endcmic form in

different prrts of thc country and found

th:rt the catcs increased whcn fluoridc

contcnt in incrcased (8 p.p.m.), '.I'he cascs,
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,dccrqrcd whcn fluoridc contcnt dccraladr,

(1.5 p.p.rn.). Thc Fluorinc cootent vrrica

fith thc sc*one.'Boiling rnd filtcring crn
rcrnovr somc f luoridc.

It hrs bccn luggsltd that dcvcloping

$g .'r

tal+dl "oo cxttoauro to fluorcnrtcd wrtor

bccomc rtliatrnt to dcatel dccry. In
Chirng Mri fluoriac cotrtcat rvcngcd 0.4E

p.p.m. ntlrcr low, eld 'thc iibidcncce of

dcntrl dccey rrcrc high.

Incidcnic of fluoridc in drinking wetcr in Chirng Mri during Mrrch Decom-

bcr | 969.

Item Amphur Sarnplcs
Avcragc. of fluoridc

/\
content (p.p.m.,l

RanSe of Fluoride

contcnt (p.p.m.)

I
2

3

1

Saraphi

Prao

Hod

Muang

L20

122

c

I

0.16

0.46

0.66

0.66

&05 - 0,40

0.10 - 1.o0

0.60 - o.8d

0.60 - 0.?T
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" SERUM CAROTENE AND VITAMIN A LEVELS IN THAIS"
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Abstract

One hunrtrcrl lfll ttcoty sroPles, srpplied by the blood

brnk unit anrt medicrl strltents in Nd.orn Chirtg Mai Hospitel'

were studied for scrtltn cerute!€ atrd vltemin A lovels ln Tbsis'

The {mzen setun taa cndyzed, in d[plicete, by mecrometbod

uslng TFA. fhe aversge sernm vitlnin A in 109 men was 63

mcg/100 ml sernm ( S.D. l2l ) eul in 1l womrn wrs 55 mcgfl00

mt serum ( S'D. *f6) Tho rverage serum cNroteno nrs 85 mcgl

100 nt serum (S.D. faa) in man end 147 mcg/100 ml scrum

(S.D.:30) in womrn- The averego scrum Yitrmin A levcl in

msn wrs 13rl" highet than in woman' The average ser[m carotene

levcl in women w,ls 12% higher than in man' None hrd scrum

yitrmin A level less than 20 mcg/100 ml serum' The rslrtion-

ship between ser[m crrotenoids and Yitamin A levels was not

good, The correletion coefficicnt velnc wes + 0'493'

INTRODUCTION

Vitamin A has long bcen rccognized

as an important factor in maintcnance of

thc intcgrity of cpithclial tissue, ts well as

having a role in thc pbysiologic mccha'

nigms of vision ( 1)' Vitamin A is also

esscntirl for body growth (2, 3), may play

a rolc in protein synthesis (4), and may

alro particiPate in rcactions which affcct

'Scction of Clinical Chemirtry, school of Medical Technology' Iraculty of Medicinc'

Chiang Mai UnivcrsitY'

* Department of Medicine' Faculty of Medicinc, Chiang Mai Univcrsity'

thc atability of ccll membrancs rnd of the

mcmbrancs of cubccllulrr Psrticlcs (5)'

DeficicncY of vitrmin A ie e hcalth

problem of children living in remote areta'

Kcretinization of sccretary epitheliums duc

to vitamin A dcficicncy mrte thcm movc

susceptible to invasion of infection orgr'

niams. Kcratinization of thc vascul.r tis'
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suc rciulls in xcrrpbtbalrni:r *hich mav

lead to blindncss. Xerophtbalmia is the

mrjor causc of blindncss in childhood.

In adult population. nranifestations oj

vitarnin A deficiencv zre not rs obvicus.

'l'hus less attcntion was paid to vitrmin -\
in adults. So for the data avaiirble for

'I'hailand is one of the IC\Ni) Surveys. (6)

It is our interest to lind the level of vita-

min .\ and Beta-cnrotene, one of its pro-

cursors' in the serum of normal Thais

living in the northero arer; and to see the

corrclation bet\r.en thcse substnnccs. Thig

finding rvill serve :ls a base line for further

studv io deficiency prti€nts, in those with

mallbsorption, and witlr Iiver diseases.

MATERIALS AND METHODS ( 7,8 )

'l'he metcrials aoalyzcd \!ere gotten

from the blood bank unit cf \akorn

Ohirng trIai iiospitrl end thc medical

studcnts, Chiing jllai Univetsitv. 'lhe

scPrrcted scril \\'c're licpt frozen until

analvsis.

PROCEDURE: I'recip:t?te I ml ot scrurn

rvith 2 ml of 95 li' ethenol. 'l'hen cxrract

thc caroteooids snd vitrmin ,{ by shaking

vigorously l0 minures rvith 2 ml oI petro-

lcum ether (8.P. 40- 60"C). Centriiuge at

lolv specd rnd pipette l ml of supernatant

(petroleum ethcr l:ryer) into a 10x75 mm

cuvette; Rerd the optical density quickly

rgrinst frcsh pctrolcuDr ctl^,e! 1t 4,1.0 mu

in a Uoicm:n J.. s pcc rrophotom ctcr, 'l'he

supcrrr0tlot is thrn <vrporrrtcd in I 55-bfJ

M"y 1972

'C rvater brth. Sct the spectrophltometer,

at 620 mu, to zero optical densitv with I

ml TF-{ reagent ( a mixture of one volu me

trifluoroacetic acid and trvo volumes rea-

gent grrde ch)oroform; must be prepared

prior to use ). .{dd I ml of 'l'F,{ rergent

to the rcsidue in cuvetre. \{ix quicklv,

place it in the spectrophotometer and re-

cord the optical density exactl\' 3r) secondg

after addition of reagent.

STANDARD CURVES AND CACULATIONS:

Make a stock standard solution of

Beta-carotenc by dissolling 20mg Beta-

catotene rvith a few ml of chloroform rr:d
dilute to r fioal 

'olume 
of I00ml u.ith petro-

Itum ether. Dilute the stock standard 1 :

100 $ith petroleurn erher lrnd :rgain dilute

this working strndrrd rvith petroleum ether

to give solutions contain 0.5, 1.0, 1.5 and

2.0 rncg of IJcte-carotcnc'rnl respectivclv.

Rcad the optical densities of these solurions

ilgainst petrolcunr ether at 440 mu. 'Ihc
stanCard Beta- cxrotene curve is plotted.
(mcg of carotcnciml \'.S OI) )

\{tke a stock standtrd solution of
vitrrnin A by dissolving -1.0 mg of retinol
or 3,.{.4 mg of rctinoi acerate in a few ml
cirloroicrm and diiuting to a iinal voiume

of 50 ml rvith p(trolcuor cther. Dilute
the stock sclution I : 100 rvith petroleum

ethcr aid pipetre this solution into cu_

vettes in rliffercnt volumes to g:ve tbe

,rmounts of 0.15, 0.30,0.()0 and 0.r0mcg
vitarnin Aitube rcspectively. When solu.

tions are e!'rperated to dryness. Continue
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the re2ction rvith T'[fA reagent. 'l he opical

dcnsitics are read at 660 mu and the stan-

dard curve in plotted. (mcg of vitamin Aj

tube V.S OD ).

Becxuse Bcta-crrotene can give a r€ac

tion rvith IFA reagent, a correction factor

must bc made. A nclv suitable working

carotene solution is made and pipetted inro

a cuvetto in differcnt volumes to giv€ tbe

amount of 4.8 and 10 mcg of Beta-carotene

pcr tubc respectively. EvaPorato these

soiutions and follow the 'I'li.{ reaction,

Rerd the optical densities at 620 mu and

the amount of vitamin A equal to caroteoe

in the cuvettes is read from the standard

curve of vitamin A. fhe factols are cel-

culrted bv deviding the mcg of vitamin A/

tube by mcg of caroteneitubc. Thc ater:rge

vrlue of these three factors is usccl for the

correction factor (F ).

lleta-carotenoids aad vitamin r\ in the

aorum :lre calculated as;

l. mcg carotene/l0O ml serun

- mcg/ml of carotenc rcad from

curse x 200

2. mcg vitamin A/100 ml serum

- ( rncgitube of vitamin A r.';rd

irom curvc - ( mcg,lml of carotcrre

in the same samplc x F) )x 200

RESULTS

'l'he samples werc analyzed in dupli-

cate. 'l'he averlge gerum carotene :rnd

vitamin -A. levels in 109 hcaltlv 'lhai

males rvere 85 1 44 mcg ?/. and 63 1 2t

87

mcg:{, respecti{ell. 'l'he alerrge serum

carotene and vitamin,4, lcvcls in l1 healhty

'fhri females sere i.l7 3 30 mcg96 and

55 a 16 mcg96 lispcctivel\'. ['rom these

resuits, l'hai malcs havc a normal serum

vitrmin A lcvels higher thrn 'l-hai femals

by about 1316 and 'I'hai lemales hr've a

nortnll serum carotcne levels highcr than

'fhai rnalcs by about ,{ 2 ,91'. 'l'he normal

seluor levcls of vitamin A and carotene

in 'I'hais were not high comparcd with

same other countries, N{rybe tlre reason

is thrt 'Ihai dailv fcod docs not contain

much vitamin A and carotenoids' The

rel::tionship between nolmal serum caro-

tcnoids nnd vitqmin A levels is determined

from 15 rlndom slmple from the date'

'l'he rcsults did not shorv gco<l correlrtion

coefficicnt ctlculatcd was+0.193, (Fig I)'

DISCT]SSION

'lhere arc t,lry rride vrriations in

norrnal serum crrotenoids and vitamin A

lcvels. Thc valucs depend on race' sex

and age. They have both a rliurnrl and

daiiy variation. 'fhc carotcnoitls ielel

also vlries with scasons (6). 1he averrgo

serurn vitamin,\ k'vels in differcnc coun-

tries varies a grert dcal and is usually

higher in tiren thin in semen (9) On the

contrsr!, \\'onlltl usuallt have a sc'rurn

vitlmin ,rr !rnd cirrotenoids lcvcl higber

th:rn bols (t1f In 'lhe undeleloped

countries, normel sctum vitamin A lelels'
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rrc lowcr thrn tlre othc[; rrrd hrve a

high pcrccntrgce of pooplc rho hrvc l'vcls

bdow 20 mc8% i.r, in tho los rnd dofi'

ciont rrngc- Fron thc INND rurvcys' 18%

of Tbri men snd 25% of Thai wonen

hd vitrmin A levclr bclow 20 mc{$'

Miy bc thc difforcncc betwccn tbclc

mrinly dcpcn& orr thc nuritiodtl condi'

tionr of thG rubjcco rclccted'

Thcro rrc atlY rcpofi rhowing thc

rcletionrhip betwccn tcttm crrotcnoids rnd

vitrmin A lcvclc. Some peilcd to find r

e rclrtionrhip end romc found r good

rcletiomhip' Dr. Moodm[ (12) grvo hir

advicc th.t thc rclrtiomhip ahould dcpond

Mry 1972

on nutitioa. In r Populrtion tltlt b
orrotcnoidr l thc' nrin rourcc of vitrmh

A,; thc rchtionrhip rhould bc good' Ac-

cording to thir, tlcro mrrlt bc . good

cl.tionthiP botwccn rcrum $rotsroid. rnd

rit|min A lcvolr in Thris, bccau$ tbc

crin rourcc of vitemin A in Thri food il
wcctrbt63 thrt hrtc Plcnty of crotcooidt;

But, from our rceultr, wc frilcd to find e

good tclrtionrhipr. Wc egrcc with thc

rceron profcssor Edsrrd. G. High (13)

grvc bcforc thrt a brd rchtionahip wu

duc to r grctt intcdorcnco of non-pro-

vitrmin A crrotcnoidt in thc acrum'
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Fig. 1

No. 2

Belationship between vitamin A and carotenoid levcls in serum

of Thai people correlation coefficient = + 0,493.
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Leptospirosis as a cause of Pyrexia of lJaknown Origin
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Surapa Kunt^korn, B,Sc. ( Mcd. Tcch. ).
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Abstract

Agglutination-lrcis test was emploved in detecting leptospi.

ral antibodies in 262 patients which had mostly bcen diagnosed as

" plrexia of unknown origin". Scyenty cases or 26.7 o,(, vere

positive and the prcdominart s€rotvpe was Leptospirr wolffii,30$,
secondary was Leptospirr icterohacmorrhagire, 27.1iL. Most of
the seropositire paticnts were in the 16 - 45 rge group,

INTRODUCTION

Leptospirosis is one of the most rnl-

portant and cosmopolitan of thc zoonoses,

diseascs transmittcd among animals and

frorrr :rnim,,l to man ( 1.1.1,4.5). It is r mr jor

economic and public health prol-'lem. |or
exrmple, rbortion in animcis due to loptos-

pirrl infections is a eerious econoriic lr,-
blem l'he ctiologic agcnt is thc orgenisns

in tlrc ;,.nus l,cptospira- 'fhcso org:rnisnrs

comprise lvo mejor groups, the so-cllicd

"saprophytic" and the "pathogenic" lePto-

spires. l hc "srprophl tic" oi "rv.ter"

leptospires are omniprcsent in frcsh sutfrccr

\vrters, and lre r:rrcly associxted with

mainmalian infection. Pathogenic lepto-

spires are usually found in a u'ide veriety

of rvild and domesticatecl mamnra!s, as

c lrrier hosts, and crusr :rcute, lebrile,

systcmic disjxse of man and other animals

(6,7,8)

I lumans or animals may be infccted

bv direct contact with urine or infectcd

tissuc of crrriers, or by indirect contact.

Water is importxnt in the transmission of

Ieptospires. Conract rvith \yater contami-

rninrted bv crrrier's urioe is thousht to be

rusurl modc of trrnsmission of the discase,

thc leptosircs gxin;ng entrrroce to the body

'Blood Brrnk, Chirng Mii llosPitrl.

**I)efrrtment of Microbioiogv, ["xcultv oi f'lcdicine, Chirng IIai Universitv.
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through the alimcntary or rcsPiratory

tncts or pcrh.Ps through abradcd skin'

Gcneral rransmission from man to mln is

very rare, usually from animal to animal

ud from animal to man (5'9).

The diseasc in man is found nrost

commonly among fermers, ctnc cutt€rs'

vcterinarians and other peoplc particularly

cxpolcd bccausc of their occupation (10,

1l). Thc disease cxhibits many degrecs of

scverity, varying from symPtoms so mild

as to be ignor.d hv thc patient to serious

illness (7, 12,13,1+,15, 16)' Thc clinicrl

svmptoms alonc a.c not only variablc but

ere non-spccific for leptotpirolis and dcfi.

nitive diagnosis mult be bascd on dcmons-

strating or isol.ting Leptospirr and upon

rcrological findings. Most paticnts rvho

c.me to the hospitrl with fever are usually

diagnosed as " pyrcxia of unknown origin"

(PUO) whcn a definite diagnosis is not

obtaioed. PUO rnay bc caused by manl'

diseases and leptospirosis is one. So thir

paper tricd to study the incidence of lep-

tospirosis in thc paticnts rvhich had becn

diagnosed as pyrexia of unknown origin.

MATERIALS AND METHODS

L Antigens

Twelvc Leptospirr serotvpcs originally

isolated from human .bcings and animals

in'fhailand were usod for microscopic ag-

glutinrtion - lysis tests. ('fable I. ) Stock

cultures of thc Leptospirs wcre obtrincd

rfom fhe Bangkok Lcptospirosis Refcrcnce

M"y 1972

Laborrtoty, Frculty of Tropical Mcdicine,

l\lahidol Univctsitv.

Stock culturcs wcre maintrined in

Irlctchcr's scmisolid mcdium (Difco') con-

taining l0% rrbbit serum, and qcre incu'

bated at 28-30"C aerobically' Suttculturcs

wcrc pcrformcd at thrce $ecks intcrvels.

Living lcptospiral antigens werc used

in microscopic agglutination - lysis tcsts.

They iverc grown in liquid Stuert's medium,

(Difco') containing l0i( rabbit serum and

incubatcd at 28-30'C for 4-6 drys After

incubation, the cultures were examined by

dark-field microscopv for densitv, autoeg-

glutination, and contaminrtion. Only

actii'e, smooth, non-clumping cultures rvcre

rrscd. Optimal densitv uas 100-200 orga-

nisms per high power field, and if they

wcre more concentrated they rverc dilutcd

with Sturrt'8 liquid medium.

'l'o obtain oprimal grouth it uas

nccessary to seed rvith largc amounts of

materials. lior subcuituring, ncrrly 0.5 ml.

of the old culturc u'as inoculated ioto the

fresh medium. Rabbit sera rvere chccked

for the prcscncc of lcptospir.l rntibodica

by the microscopic agglrrtinrtion-lvsis terts,

Only scronegative sera wer6 used, becruse

Ieptospiral rntibody mry bc the crusc of

poor grotl'th or xutoagglutinition.

II. Colloction of Blood spccimens

Blood specimens flom the patients

wcre collectcd rnd scrum scpcrattd ftom
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thc clot. -{,ll serr u'crc stored .t - l0 'C

unil uscd,

lll Serologicrl ll{ethod

Serl rrcrc cxrmincd for the prcscncc

of leptospiral rgglutinins by thc micrcsco

pic agglutinetion-l-rris tests of Schuffncr

Itochtar (17). in which living 5 davs old

culturs wcre used as entigen. 'l'rvclvc sero'

tlpe3 \'erc employcd.

By this method thc scra lvcrc dilutcd

I :50 nnd then threc drops o[ antigcns

rvcrc addcd to three droPs of dilutcd scrum.

'l'hc final dilution rvas thus I:100, Nega.

tive control$ consistcd of threc drops of

normal saline and thrcc drops of anrigen.

Scrum - antiSen mi\turcs Nere mixed by

rot.tion and iocub:rted at room tcmpcrl-

ture for three houru' .{ loopful of crch

mixture \\'?s cxamined by lorv dry dark -

ficld, Illuminrtioo \r'ithout the usc of r

covcr glass. Per ccnt of rggltltiDation or

lysis or both nas rcad by coorparing rvith

the negative control. Lcss than -i0fi ag-

glutinrtion or lvsis rvas rccordcrl negativc;

grcatcr thrn 50% positivc.

Rcrction at l:100 dilution or ebovc

ncrc conridercd rignificant. Scra poritivc

at I : 100 dilution n'cre rctcatcd :rt high.r

93

dilutions and thc .rtcnt of rntibody titcr

dctcrnined. 'l'hc titcrs wcrc cxprcsrrd ae

thc reciprocal of thc highest serum dilu-

tion sho$iog at lcast 50% rgglutination or

lysis or both of lcptosPirca.

Whcn the titcts $crc thc samc rtitlt

t\ro or morc scrotypea, all rrere rtPortcd.

But if thc titcrs wcre not the same, Iower

titers $'ere considcrcd as cross rectlona'

Rcar|lts

Total 262 prtientsr sera ilcrc tcstcd

for leptospinl rntibodv and 7O or 26'7 %

rvcrc positivc. In thcrc P.tients 196 cascc

werc diagnorcd rs " pyrcxia of unknown

origio" and +; cases or f,3.9Y!' $crc Posi-

tivc ( l'rblc II ). Ilost of thc spccimcns

u'crc singlc collcction; onlf in l0 ctscs rval

rcrum telcn mor. than one titr'q tnd r88lu-

tinition-lvsie titers rre thosn in 'fahle ltI'

Age tlistribution of 70 seropositivc

paticnts arc shovrn in 'l'able [Y and most

of thom qcrc in the l{i-45 agc group'

Incidcncc of leptospir:rl serotrPcs tmong

70 seropositivc paticnls arc shoun in'l'ablc

V. 'Ihe prcdominent ierottPc N.s Leplos-

pirr rvolffii, iO.;i or 2l of 70, and rccon-

darlv tar l,eptospin ictcrohacnrorrhrgiaa,

27.1X, or lt) of il.
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Tabli I.

{t!"y 1.e12

Leptdspirat Seroty'pcg used forl Agglutination-Iysis Tests

DEROTYPE STRAINGROUP

Ictefohemorrhagiae

Javanica

Canicola

Pyrogenes

Autumnalis

Australis

Pomooa

Grippotyphosa

Hcbdomadis

Hyos

Betaviae

L, icterohemorrhagiac

L, javaoica

L, canicola

L. pyrogenes

L. autumnalis

L. australis

L. pomona

L. grippotyphosa

L. hebdomadis

L. wolf fii
L. hyos

L. bataviae

M20

Veldrat Bataviac

UoDd Utrect IV

Salinem

Akiyami A

Ballico

Pomona

Moskva V

Hebdomadis

3705

Mitis tohnson

Swart
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TABLE II

Provisional clinical diagnodis : Hospidal $itientst -

Provisional diagnoeis No. of ""-lo"itit"" 
** - '

Pyrerle-6f mftn'orn - oriStn

t2

10

+

J

7

6

1

2l

+7

7

z

I

(x.ox)
Leptospirosis

Jaundice

Hepatomegaly

Septicemia

Enteric fever

Pneuoonia

Anemia

Weakness

Other
.!'.

Total 262 (it.zx)

*
From serological

t*
Minimal titer 1 :

request form.

100
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TABLE III

Rcsult of aggtutioatioo-lysir tilers for thc ten cares

on which a paircd eere vere gubnitted'

Patients
Agglutination - lysis titer et

' zfln

lo00 H

1000 I

l00o I

Ncg

1000 B

100 I

3 0,0 00 G

10,000 H

300 H

3000 A

I

J

+

f,

t)

7

8

9

l0

t000 H

300 I
1000 I

Neg

1000 B

100 I

100 G

3000 H

300 H

1000 A

3 rd spccimen

300 I

30,000 H

1000 A

H = Leptospira hcbdomadis

I : Leptospira icterohcoorrhagiac

B : Leptotpira bata Yi ae

G : Lcptospira SriPpottphosa

A = LcptosFira akiYami A
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TABLE IV

Age distribution in ?0 seropositive 
tr for leptospirosis

ftom 262 hospitrl paticnts.

eg. (y."r)

under l5

16 - 20

21 -25
26-30
31 -35
36 - ,t0

,11 - 45

46-50
JI-JO

57-60
over 60

1

13

ll
10

t1

2

2

3

3

Minimal titer I I 100
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fnsrp v

Sirological distributioh' of i;eptbspira antigens giviirg

the maximum titei in'70 seiopositlve patients,

' Per cent

L. wolf f ii
L. icte roh emo r rha g i a e

L, javanica

L. bataviae

L. grippot!'phosa

L. hebdomadis

L. akiyami A

21

19

Sl

7

(t,

,,

3 0.0

27.1

1t.+
,i 0.0

'10.0

S. /-'

2.9'

Mioimal liter 1r 100

.DISCUS-SION
'fhc rcrologic proccdurcs for study of

l+tospirosis hrve hctn donc uring lrrious

mcthods ( 1 t' ,18,19 ,20,2 | ,22,2 3,2 4 ). 'l'hcy

arc bascd on the frct that rntibody is re-

gular prodr-rced aItcr infcction. Leptospircr

erc erccllcnt rntigens. It ht been prc-

viourly shown thrt Jcptorpiral cclls contain

two major .ntigcnic componcntt, P rntigcn

or pcripheral rntigcn end S rntigcn or

ocmrtic entigcn ( 25 ), I' antigen is t1'pc-

rpecific rntigcr, functioning rs an aggluti-

nogen, cgmplcmcnt fixing antigcn' rnd

prccipitinogcn. S rntigcn ir genus-spccific

functioning rs compl.ment fixing antigen

rnd prcciPitinogen'

Aftcr inrection rpecific antibodics arc

dcvcloped end mey he dctccteblc for a long

time dopending uPon thc ntture of thc

antibodics. So dctcction of leptospi12l

rntibodics depetds upon thc a.rologicel

mcthcd 1nd rclationrhip to thc t;me of

infcction.
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'f hc miclo.copic rgglutinarion - lylis

test of Schuffncr end Mochtrr (17) is thc

gcacrally rcceptcd tcat in lcptolpirtl scro-

logy, and cmploys living lcptospircs as

antigcn.'It ie typc-rpccific end rccm to bc

the most effcctivc in serologicrl studies r,rf

lcptospirosit, capccirlly in lurvcyr for prst

infcction. Spccific rgglutinins can bc dc-

tcctcd an avcrrgc of 8-12 deys rftcr infcc-

.tion, and rcrch r high perk in r short.timc.

'fhcy rrc thcn co[Etrnt for r pcriod of

about fivc drys to two rvccks. The pcr.

.sirtcnce of bigh lcvcb of homologour anti-

bqdics differs with thc animal spccice. ln

gcnenl the lcvcl of titcr grrdurlly dccrcares,

tut usually pcrsists as high I l:100- lr

300 for a year, rnd possibly for lifc.

Thc difficrlty with using thc rggluri-

nrtion-lvgis tcst is thtt emplirying multiplc

..ntigens i! laboriour rnd involvcs thc pos-

sibility of infcctioo, el well ar thc neccs-

sity of mrintrining e lerge numbct of an-

tigenically stablc stock culturcr to providc

entigenr. Thr routinc application of this

test io a diagnostic laboretory is thcreforc

limitcd:

'l'he incidcncc of lcptosirinl infcction

in p.ticnts rvrs investigatcd rnd it was

found thrt 26.7 % of prticnts weie s.ro-

poritivc. Mort of these scropositivc crscs

wcrc tn thc agc rangr of 16-45 ycars.

Sor distribution of suspcct cases rcrologi-

crlly pq3i1iv. wrr not differcnct, 'I'hc

prcdominrnt scrotypc wes Leptospin rolf
fii, similar to rhe rcsult of Charuchinda

(26), but thc incidcncc in our studics w.$

highcr than prcvious rtudv by rbout 10,c".

'fhis mey be duc to tbc rotc of hospitrli-

zltion of infcctcd prticnts, collection of

sPccrmens and othcr clinical frctors. such

tt tb€ clinic.l .suepicion of thc doctor,

Symptomr may bc quite veried, so tho

doctor must suspect thc posribity in order

to mtke thc dirgnoris. Wc can scc from

Trblc ll thrt thc provisional dirgnosis wro

vericd rlthough thc clinicrl picturc was

rPparentiy contistrnt with leptospirosis. 
,.

In our etudies ueuallv singlc rpocimcns

wcrc obtrircd rnd thc rgglutinttion - lyris

method of Schuffncr end Muchtor wls

cmPloycd. Unfortunrtc thc tcrt ie -oftcn

not di.gnostic bcforc thc cighth to tcnth

dry (lf). So agglutination etudics ,bryc

Iittlc vgluc during thc rcutc phtic of

!llncss tnd could not ditfercntirta from

prrt infcction cspccially with ringlc spcci-

mcn8.

s9
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BttLLE:Dtlra ct? cItI.a.\IG Ital
I|IEDICA'- TEC'IInfOL,<)GY

ITEFRACIOMETRIC DETERMINATION OF TOIAL SERU}U PROTEIN:

T.wrt Tositsnt, B.Sc. ( Mcd. Tcch. )ir
Krrawen Visuthisrk, B.Sc. ( Med. Tech. ) "
Prnjr Kulepngs, M.D., Dip. Amer. Bd. pcd. .'l

Abstract.

A r.pid.and rclieble estimetior of totrl scrum protcin

content crn be mtde from the rcfracaom€tric mcrsurement usirg

TS m€tcr. Our rxpcriencc irdicrted that the cilibntior strrdtrd
providGd by the mrnufrcaurcr gir€s too low res[lts comprred to

thc strnd$d biorct method. Tie ncw crlibretion scrl€ is cons-

tructcd for usc in our ltb. Fo. prrcticd purpose in nuariiiord

field soryev onc can interprete thc TS trlre (in gm./Lit. ) as a

tot scrtrm protcin co.rtcrt ( in gm./f00 mt. )

INTNODUCTION.

The utilizrtion of thc phvsicrl pro- l00rnl. and A/G ratio of 0.t3 to 14.0.

lertv of rcfrlctivc index of a fluid to lhe ertimrtion of the protcin conc.ntration
qo.ntitate its content is common in indus. of plrsma or scrum by rrfrrctomctry ha!

trv. ( I ) Whcn rpplving thi. theory in alro bocn rdvccrtcd for mrny :-ear. (3,4,5)

human serum onc csn obtrin accuratc and Although it is not ar rcliable rs thc mr"-

repid crtimrtca of thc content of tottl surcmcnt of total solids and spccific grrvity
scrum solids (2) and total serom proteino. thc accuracy of thir technic in dctcrmina-

( l,3,4) Rubini end \Volf firs dcmonr. lion of total scrum protcin is satisfactory

tratcd the rccurrcy of rcfrrctometric dotcr. for clinical usc. Extcnsivc e)ipcrimcntation

minrtion of totel solidr in scrum with a by meny lcd to thc improvcmcnt of tcch-

protcin content rangc of 1.77 to 13.9 gml nic and dcvclopment of thc rvidcly uscd

| 'fcchnologist, llcmatology Lab.

" Chicf l'rchnologist, Hernrtology Lab., St. Louia/uhiang Mai Rercarch Ccnttr,
Chiang Mai University.

"'Hcmatologist, I)epr. cf Pcdiatrics, Frculty of l\4cdicinr, (birng l,hi Univrnity.
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TS mct r, Thc TS mctcr ie e Goldbcrg

rcfractomctcr rrhich hr| bctn dirigcd

egccificrllt for mcdicrl usa Thc imt'u'

mcnt it tcmPerrturc comPcn3rtd for tcm'

?cnturc bctwoctr 60'[' rnd 100'F'

Frorn our rcccnt ficld survcy thc ridc

dircrcpcocy bcttc.n thc total scrum pro'

tcinr vllues obtrincd from thc TS mctcr

rcrdingr antl those from biurct mcthod' (6)

It ir thc purPolc to rcPort our findingr

with thc propoorl of tbc ncwcr 'fS mctcr

crlibrrtion scrlc for urc in op1 cou0tr';l

Mrtctid rnd Mctbad

Thc bcsc grouP of Prticatr who ctrl

providc e widcl rengc of totrl protein

contcnt it childrcn with protcin crlqrie

melnutrition wcre rtudicd Plesmr umplcc

wcrc collcctcd from microhcmrtocrit (hcpa'

:

MaY 1972

: , ,r,.i.. j.:. j.

-rioircd) ti*r6 ln* thg Tsg.qbc ;{t
rcrd by the Goldbcrg 'l'S mctcr. At tb. uoc
timc tha vcnous blood totrl rcrum Protcin

contoot wra mcarurc by thc biurct mc'

thod. (6)

8.rrlts
From thc rerultl ghown in Trblc I' II

rnd Figura I, II it ir cvidcnt thrt thcrq

b r good correlrtion bctwccn thc TS rcld'

ings rnd totrl rerum protcin v11g6 (biurct

mrthod), Thc TS rading crn bc dircctly

inlcrprotcd {| tho tot.l Protcin contcnt.

'fho crlhrrtion rcrlc provided by thc

mrnuftcu.f?r givc! tco lorv tQtil Protein

vdues.

Hydrltion ltrtc of thc PitQintt ercrrg

only minimrl cffcct' if cvcr, to thoee

corrcletion.
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T\BLE L CORRELATIO\ BETWf,E\ T+|E TsS RETDI GS AND TSP ( r(tllalrt )

VALUES IN .DIFFER,ENT TONMS OT MALNUTN,ITIOT

MARASMUS I MARASM lC-K\\'ATJI ORKOR

Case No. i TSS TSP Case No. I TSS TSP

+

ri

l0

1t

TJ

l5

l6

l9

27

28

:i4

3S

39

43

-44

+7

.+ l.t

49

-i0

-i4

53

{fl

12

17

l8

20

21

23

29

J.l

40

4l

1'!

4J

+6

t)

.-ro

57

60

l),

5.2

6.+

E.0

6.8

i.0

6.1

6.6

5.8

).1

7.3

6.5

;5.6

5.6

6.3

+.6

n1

6.4

4.1

5,5

,i. s

5.5

6.0

6.0 5

6.6 0

7 98

7.1 0

E.+

5.lJ

7.5

5.6

ro

s.8

6.9

6.10

5.70

6.80

7,+O

+.+6

7.30

6.,t 0

4.10

-5,00

6.(r0

, 5.(r0

5.2

5.1

+.6

6.0

4.6

6,2

5.4

f,.o

<,

5.1

_s.8

3.E

+.1

5.4

!,f

4.0

3.8

5.6

4.'l

4.1

4,1

f,.J

<!

J.,/ J

.s.9 0

+.9 0

/.ou

6.40

J.5 tl

6,7 0

5.8 0

5.9 0

,t.8 8

5.t0

).J

4.5

,+.8

.1. J

4.6

+.5 8

3.9 S

6.1 0

3.9I

+.i o

+.2+

4.4+

5.-i0

4.9 0

.l

t05

KWASHIORKOR

Case No. TSS i TSP

3

6

l4

22

24

25

30

JI

51

52

59

6t

62

63

6+

65

{rf

7+

+.2

J..)

3.8

4.0

3.4

J.O

3.8

+.+

4.+

.j.0

3.5

4.3

3.5

J,)

3.+

4.3

3.9

3.5 0

2.69

4.20

+.3 0

3.66

3.E0

+.00

4.3 0

5.00

4.4 0

3.66

3.s6

4.38

3.+6

3.5 +

3.7 5

3.8 0

3.{0

4.4 8

+.17
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MARASM.US

No. TSS lCu." ,.-u. TSS TS;

'M"y lg72

, , KWASHIORKOR

Case No. TSS TSP

69

1l

7Z

It

7S

i6

/-;

--i.3 . 5.2 0

r':i 
. ..7'l+

6.5 (r.9 t)

7 .O 6.+6

6.6 {r.3 5

4.5 + .21

6: l. 4.8 
.

5,7 5.5

NOTE: See Figure I.

TABLE IT. ET'FECT. OF HYDR{ rION O\ REFR.\CTOMETNIC NEADII\GS
(.TSS ) AND TSP V^I,I-JES

BEFORE HYDRATION AFTER HYDRATION
Case No.

TSP

1)

3+

35

36

37

38

1(|

40

4l

12

4J

++

45

16

7.8

+.+

o.5

5.8

3.8

5.6

5.6

6.ll

4.1

5.4

7 .lt

+.6

4.0

'!a

8.8

+.+

6.9

5.3

4.5

6.1

l. /

(r. ii

+.lJ

l. -t

4.6

7.+

+.+6

4.5rJ

3.9 S

6.6

+.5

6.5

7.O

4.;

6.0

6.1

fr. S

6.2

5.+

4-6t-

6. rJ

4 -62

+.+

3.99

i;.0

6. t-

5.5

+.()

)_z

4.5

6.3

+.2

4.4

4.+
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Case No.
B4t'ORE

_l 5s
.: Il
'.,I

I

+.1

6. -;

3.0

J. -)

('.7

J.)

+. t

5.5

{.3

+.1

^:i..)

3.5

.1. J

4.3

(r.0

5.3

6.5

4:j

.-;0

5l
.52

)-l

-i+

,a -)

56

i8
59

60

6l

62

6.i

6+

l, :t

67

(,5

61)

7l

7i

t'7

I{YDR ATI ON

r TSP

4.1

3.6 (r

.r.Jo

u.l J

5.0

.t.9I

4 .Z+

(r.0

4.is

+.++

3.4 6

.)..) +

3.S

4.4 S

5.(r

4.2 +

)..
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AFTER I{YDRATION
.I'SS

TSP

4.2

U.J

3.8

4.5

5.6

o. -)

.t. )

4.li

5.5

<r

+.t

)-l

4.0

3.8

J-D

4.5

5.0

5.3 '

60

3.9

6.0

6. rJ

4.5

7.1

, +.0

6.1

5.6 8

3..r E

4.92

4.5 +

5.6 5

5.1-(

+.16

+,|)

3.5 +

4.0

3.8

'i.4 3

4.3S

5.4

5:1

(r.0 5

.1-+S

-\-/ )
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COMMENTS.

Thc use of refnctivc indcr changcs

to mcllurc serum protcin conccniration

har bccn cstiblishcd aa a most rapid and

useful tcchnic for many ycars. ( 3,7 ) and

it is rccently bcing adaptcd for auto-analy_

tic produrc. (7) It can bc cxpccted that

rcfnctomctry will allow a grcatcr variabi-

lity of rcrult in thc dotcrmination of total

serum protcin thrn doer thc biurct method.

'Ihc carly rcports on thc usc of rcfractivc

indcx for ocrum protcins dctcrmination

statcd thrt a corrcction fector must bc

applicd for the non-protcin con8titucnts of

srrum. ( 1, 7 ) These componcnts includc

elcctrolytca, glucosc, urca, bilirubin, cholcs-

tcrol end lipid8. Mersh end Fingerhut

rccently dcmonstratcd that glucorc value

up to 400 mg,iml. and urca N. values up

to 200 mg./!00 ml. causcd changes of thc

rcfractivc index which were within thc

tolerance. Bilirubin aod turbidity either

artificially produced or present ar e rcsult
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of pathological conditions, causcd virtually

no dfcct. (7,8) Thc exact cffect of very

high cholcstcrol or lipid level was difficult
to asscrs aince rrtificially preparcd eolu-

tions alter thc protein n.turc of the tcat

, solution. (7) Thc validity of this method

in the cstimation of total !e.um protcins

in spccimcns with vrrying albumin and

globulin contcnt .nd A/G ratios has bccn

questioncd but the rcccnt study by Berry

and arsociatcs indicated that its eccuncy

is cntircly srtisfactory for clinical usc:

Our expcricncc also indiceted degrce of
dehydration, elbumin, and globulin coatcnt,
jaundicc and turbidity has no significant
cffect on the TS rcfractomctty.

For practical puposc of nutrition.l
surycy it is ruggcstcd that we may adopt

the TS rcading dircctly rs thc total Ecrum

proteins in grrmsil00 ml. The confirma_

tion of ebovc findings is still rcquircd

from othcr Iaboratorics.
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Inirodoction

Blood ammonia is formed in the gas-

trointestinll trlct and climinated as urea

by thc liver. In cascs of liver drmage or

diseese, cirrhosie, and occasionally in severe

heart failurc, azotemis, corpulmonele, :rnd

erythrobl$to8is fctatis, thc ammonia is not

proP.rly conserted and the ammonia level

of the plrsma riscs. Rcpeated ammonia

dotcrminrtions have becn found cspecially

M.y 1972
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useful in the monitering of patients suf-

fcring from hepatic coma. The mcthod

used to dctermine ammonia is fairly simplc

for any laboratory, but it must bc per'

formed as soon as possible following col'

lection of the s.mplc. Only freczing of

the sample provides an edequatc mean of

storatc eE was demonstrxted in thic ex'

perimcnt.

zrrc'rrryrefien,rsunrnrt rdsNilud
DIrI.I.EPT'TII OF C'IIIAr\IGI IIIAI
IrIEI'ICAI. TECIIIIIOIJ,OGY

Effect of Time and Temperature on Plasma Ammonia

Determination
Chatchrwsdce Kunarat, B.Sc. ( Med. Tech. ) t
Muni l(coplung, M,D.

Elizabcth Anne Spain, B.S. MT { ASCP )

Abstract

By means of this mcthod it has been demonstrotcd thrt
the distribltion of rmmonir in plasme of normal individEals ir-
creases after drewing. The influcnce of tomperature on in - ritro
generrtiotr of amnonie in plesma rras evahrted. It wrs foutrd

thrt when blood was placed in a freezer with the temp€rature

bctween -20'C asd -25'C there was no significant rise of btood

ammonir l€vels. There wes gradual risc when blood was placed

in r rofrigentor with the temperature about 4'C and mo.e rapid

riss at room temperature. The inhibition of ammolia production

et lemperature bclow -20'C facilitates a hboratory procedure

rhen it is nocessarilv delived.

'Thir cxperimcnt and rcport wcrc prcscntcd by Charchawadcc Kunarak in fullfillment

of thc rcquiremcnts for a B.Sc. (M.'f. ) from Chiang Mai University 7l - 72,
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The method used in this cxperimcnt

rcprescnts e modification of the Seligson

and Scligron microdiffurion method, thc

principle bcing thrt whcn sNturatcd potrs-

sium crrbonltc is rddcd to rn rliquot of

plrsmr, thc elkali causcr thc rclcesc of any

ammoni. prcscnt in thc plasme. Thc

ammonie ic trapped in hydrochloric rcid

in specially dcsigncd diffusion bottlcs.

After an approprirtc timc intcrval, th.

acid drop and the rbsorbcd ammonia lrc
rinsed into cuvcttcr with Naslcr'r rcagcnt

and thc opticrl dcnsity read. A rtrndrrd

of known conccntration is prcparcd end

trerted in thc alme menncr and thc finel

rcsults computed by the rtrndard formule:

o.D,
unk

x Valuc of Std

().D.
Std.

- Veluc unknown

To show thc effcct of timc end tem-

perature on the lcvel of rmmonir in plesmr,

samples werc trken from nine normal indi'

viduals with no history of liv.r d.magc or

discasc. DDTA hes bcen found to bc thc

ideal anticorgulant for emmonil studies

end wrs used in this ceec. Pl.aml wts

s:prrrtcd immcdirtcly and an immcdirtc

determinrtion done in order to detcrmine a

brrclinc valuc for each semplc. Phcma murt

bc reprrrted beforc frcczing bccrusc frcezing

end tbrwiog of wholc blood rctults in the

hemolysis of red cclls which crusce a false

May 1972

elcvrtion duo to thc prcscncc of ammonir

in thc rcd cells. The sampler wer. then

dividcd into thrcc sct!. S€t I irs lcpt at

room tcmpcrature (25'C) rnd retestcd 3

hours, 6 hourr and 9,5 hours tftcr collcc.

tion, Sct 2 wrs rcfrigcratcd .nd rctetcd

at 6, 12 rnd 23.5 houre. The third rct

wrs placed in the freezer rnd tcctcd agrin

rt 24, ,+8 rnd 72 hours.

Results

It wrs found thrt the rmmonu con-

tcnt of plasma prcprred and m.int.incd at

room tcmpcrrturc is not constrnt. Phsma

in conttct with rir in vitro conrrnues to

form rmmonir, Thir rczction is markcdly

inhibitcd by Lccping plermr in thc fretzer.

I! wes oblcrvcd thet thc ammonir lcvels

of phsme frozcn in the freczor immedirtcly

rftcr shcdding, if mcuured promptly .ftcr
thrwing, rcmrin lcss chrngcd thln thrt of

rcfliger.tor ttored or plarmr kept tt room

tGmpcrrture.

In Sct l, in which phsma wes lcft at

room tempcrlture, th.re was a gradud rise

of tmmonia contcnt ttrrtiog at l0 minutcs.

At thc cnd of 6 houru, the conccntntion

of blood rmmonir hrd risen to 2 or 3 timcs

thc norm.l l.vcl, \{len blood wrc kept

in the frcczcr, thcrc was no tignificrnt

incrcssc in arnmcnia lcr-el.

In Sct 2, the tcmporrturc of ordinrry

rcfrigention rpprrcntly could not prcvcnt

tbc enzymrtic hydrolyris of blood, whcn
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f,ws e grrdurl incrctrc of rmmonir rlthough

not to thc srmc dcgcee tr in tbcre spcci.

mcns lcft lt room tcmpcrrture,

In Sct 3, thc pcriod of freczing rrs
cxtcnded to 4 days, 'l'hcrc wes no signi.

ficant incrcrsc of emmonir contcnt io the

blood, whcn compared with thc normrl.

A comprrison of curves indicrtcd thrt thc

rmmonie lcvcls werc lcsr altcrcd durieg

the pcriod of frazing th.n 3torrgc rt cither

room tcmpettturc or refrigcntion.

Thc moen vrlues of vrried conditiong

wcrc :

/o of phsrnr rmmonir incrcasc pcr hour

Room tompcrrturc 28.1 %

Rcfrigcrator 9.3l"
lrcczcr 0.834 7"

Conclurion :

Thir invcstigrtion rhowed thrt thc

ammonie lconccntrttion of frerhly dnwn

plasme wrs inrigoificently altcrcd by npid
frcczing but tbat rt room tcmpcr.ture, tho

plasmr rmmonir concentration rcm.ina

conlt.nt for l5-40 minutes rftcr blood is
withdnwn from thc body rnd thcn rapidly
incrcasec, Bccruse ammonil Jevels incrersc

rapidly on rtending, tho tcst ehould bc

run as soon u possiblc following collcctiqn

of blood. If proccssing must bc dehycd
morc thrn 20 rninutcs, plgma should be

ll3

quick frozcn rnd kcpt in thc frcczer until

rcrdy for dctcrminrtion; Tcrting rhculd

not be dchycd more tb.n 3 dryr rs cven

in the frozen strtc, thc rmmonir increases

rfter thrt time. Thc srmplc rhould be

thswed et 37'C for no more thrn 5 minutcs

rnd rnrlyrcd immcdirtcly. Norvedrys,

frcezing hclps hborrtoriet to be sblc to

dcterminc plrrmi tmrnoni. when spccimenc

hrvc bccn drrwn tt night or oa wcekcnds

bocrurc thcy m.y bc atorcd for lublcquent

rnrlylit. It rlro rffordr r mcrnr of prc-

rcrving blood spccimens during trrnsportr-

tion frorn horpitrb rt which blood rmmo

nit dctcrmin.tions lre not rvrilrblc to

centrel hborrtoricr. ln rclcrrch hborrto-

rics it ellows iovcrtigrtors to collcct scrisl

specimenr for .ub3cqucnt rnrlysir without

requiring rcpcrt.d intcrruptionr for imme-

dirtc proccssing of individurl samplcs. The

dctcrmination of plesma ammonia has widc

rpplicebility in clinicrl mcdicinc rnd re-

mrch. Ncvcrthclccl, mrnv hospitrl hbo-

ntoricr do not pcrform rmmonir dctcrmi-

nrtion! bccaulc of difficultics rncountcted

in thc collcction rnd entlytir of specimens.

.{ mejor rearon for ercluding this procc-

dure hrg been thc ncccttity of pcrforming

thc rn.lyEis $'ithin l0-30 rninutor of ob-

trining thc samplc.
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Comp a rison of percentage increase

Kept plasma at

Sample
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in plasma ammonia at various times

room tempera ture.

3 hours

Time

6 hours 9,30 hours

Ave rage/ hour

Comparison of percentages increase

Stored plasma in

in plasma ammonia at various times,

the refrigerator,

138.9'f,

144.r"i,

L5.7 "{.

33.2'L

186.9i';

77 2.7"i,

37 4.1^':,

40.7%

140.0 %

28.6"i,

120.2 ti,

70.3'r"

Time

24 hours 48 h ours

1

2

I
Average/ hour

Conoparison of percentage increase

Storecl plasma i n

72 hours

in plasma ammonia at various times.

the frozen state.

Sample

I

2

e

Average/ hour

0.3:i;

0i;
q'iL

01';

58.4 );

14.83%

1.0liL

90.9%

17I q',i"

7 4.6];

7 .02'{ 70.2i, 77.4'ti,

5.4'L 0,/" 108.6i[

1 48.9; 2s7 .l% 27 4.4'',:

9.7"1 b.4'ti,

Time

24 hours 48 hours 72 hours

0.002--"; i
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Spontancouc risc in plarma ammonia

rR

61
E

t
dI
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o
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z-

durati on of ltoragG in houra

Fig II. Ammonia concentration in nine samplcs.of blood as

time alter shedding,

curve A. - plasma kept in the freezer

curve B. - plasma kept in the refrigerator.

curve C. - plasma kept at room temperature,

Each curve base on tbe mean plasma ammonia concentration

mens determined serially after various period of 6torage.

a function of

of nine speci-
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Hookworm infection is one of the
most commonly fotnd diseases in the
world. Evidently, thc disease has becn

present since prehistoric period. It has

caused human to suffer and great econo-

mic loss in numbcr of timer.

During the yeer l92l - ljl3, the
Rockcfeller foundation in cooperation with
the'Ihai governm€nt made a survcv on

hookworm infection in Thailand and found

57.3% of the Thai population sufferrcd

the disease. The data comprised 22,8 $
from the Northeast, 26.9 % from the

Centcr, 43 % from the South and 8 %

from the North (5). Most of the hookworm

infecrion found in Theiland arc caused bv

the worm Necator americgnus and only

0.86 % by Ancvclostoma duorlenale.

Iron ( Fe. ) is ono of the most impor-

taot component of hemoglobin in blood.

'The 'l'crm Paper for the Degree Il,Sc. ( Med. ,fech, ), Thc School of Medical
Technologv, Faculty of Medicine, Chiang lVtai Universitv, Chiang Mai,

'o Instructor, Departmcnt of Parasitology, Facultv of l\{edicine, Chiang Mai Univcrsity,
Chiang Mai.

"'Parasitologist, Departmcnt of Parasitology, !'aculty of Metlicine, Chiang Mai Univer-
sity, Chiang Mai.

The Relationship between Hookworm lnfection
and the Level of Serum Iron.

Niwat Nrteewrttans, B.Sc. (Med. Tech. ) 
r.

Chucherd Sivlsomboon, M.D.. M.p.H. & T.M. ...

Abstract

A st[dy on thc relationship between hookworm infcction
and the s€rum iron level was carried out among the inmates of
Chieng Mai provincial prison b€tween Noyemb€r 1970 and Janurry
1971. Quefltitative egg counts were done in infected subjects

and in normal persons ts a control; The tevcl of serum irun ard
the totd iron binding cspacity were determined among thcsc sub
jects, The corolation between the degree of hookworm infection
snd the ser||m iron level was establishod.
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There is always a coostant amount of iron

in a normrl healthy pcrson' The rete of

turnover is abost 27- 35 mg/day' Iron

source doer not come solely from intesti'

nal absorption but elso from hemoglobin

crtebolism in the rcticulo€ndothelial system'

protein ,, transferrin " acts as ihe trans'

portltor of which onc third is bound to

" plarma iron " and the rcst remains flce'

Plasma iron concentration ig low in lnemic

conditions such ae rhumatoid' certain kind

of carcer. Phsma iron is high during the

damrgc of red blood cells'

Thc main cause of anemia in troPical

arcas is due to malaria and hookworm

infection. The symptom of hookworrn

infcction is not drastic but loog lasting

and can be fatal if not treated'

MrnY records and evidcnces ehowcd

a strong linear relationship bctwcen num-

bcr of hookworms infected persons and

hcmogtobin concentration ( 2' 4' 6' 7 )' 'fhe

qu.ntity of hookworms i3 relatrd to the

number of eggs in the fcces of the infec

ted person. People carrying hookworms

in thcir intcstincs are divided into four

catagorics according to thc number of

eggsfunit of fcces rs follotrs'

1) Carrier - pcrsons having less than

300 eggsfl gm of fcccs or equivileot to 40

hookworms ir thc intcstine'

2) mild clse- pcrsons having between

800-3000 eggs/l gm of feces or equivalent

to I 50 wormg.

M"y 1972

3) modcrrtc casc' Persons having

bctwecn 3,000 - 7,500 cggs/l gm of fecc

or equivalent to 400 worms.

4) sevcre caae - persons hlving over

7,500 eggst I gm of feccs or equivalcnt to

800 worms.

Invcstigations were done in patients

sufferrcd scvcrc infcction rr'd all of thcm

were found to have low hcmoglobin con'

tent in blood (3). The anemie is of l,ypo'

chromic and microcytic type. Phsma rron

was reduced greatly. 'l'he rcd cell/white

cell ratio is twice as high as in normal.

The loss of rod blood ccll is increascd

via intestine. A normai healthy persons

losses 0.03% of iron per day lhile 4.79 %

of iron per day ir lost in severe cases.

During the initial infection by hookworm,

the hemoglobin content is not changed

since iron is rcplaced by the rescrved body

iron. Later, when the iron reserve ig

dcpleted, rhe ovcrall iron content begin to

dcciine and hence anemic coadition follows.

The purpcse of this study is to inves'

tigete the relationrhip between iron con'

tent in Serum and number of hookworms

in the iolestine ie. the number of eggs /

gm of fcccs.

Mrterial 8rld Methods The voluntecrg

were the inmatcs of Chiang Mai provin-

cial prison, Stool exrmination !i'as Per'

formed to dctect infcction and numbcr of

eggs w.s detcrmined in infccttd srmple by

Stool's Tecbnique (7). 'l'he multiplication
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frctor for calculating thc number of cggr

varies according to the coodition of stool

as follots,

condition of stool

hard formed

mushy, formed

mush 1'

mushy, diarrheic

frankly diarrheic

watery

Dotermination of serum lloD ls

achieved by modificd technique of Cara-

way (l). The principle of the method is

to reduce Fe rnd detach it from thc heme

componcnt uith ascorbic acid anJ hydro.

chloric acid contdining sterox. 'fhe Fe i8

detected in the supcrnatant by adding 2-

l19

4-6-5- ftipyridye-S-triazine (TPTZ) and

ammoniumacetatc. 'fhe quantity of !'e is

then measurcd colorimetrically at the
w.velength of 590 rnu.

Determination of total iron binding

capacity ( TIBC ) is to meesure the capacity

of transferrin th.t has already bound to
Fe aod the amount of " ready to bind "
transfcrrin togcther. F'eCl 3 and MgCO 3
are added to the coliected serum in order

ro bind with " read to bind" transferrin.

'l he totrl amount of bound fc is thco

determincd as abov€.

Results Seventyfive out of three hundred

and eightynine stool samplcs showcd hook-

sorm infection. Blcod was collccted from

45 patients and cxamined, The results

arc shown in T'able I and Figure l.

factor

I

1.5

z

4

5

Table 1 Determination of serum iron and TIBC in Datients of various

degree of infection.

No. of egg Igm

of faces

Serum i ron

Mean Std. Diviation

TIBC

Std. Diviation

No. of

subj ects Mean

o

400

800

1200

1600

2000

2400-

2800

3 200-

6800

I 19.5

85

84.S

7 8.',I 4

73

49.3

J Z.J

23 .7

31.5

29.09

3 2.3

23.09

352.4

341

3+5

339.s

39t 2

36+,3

3t).2

60.3

59 .7

25.6

71.8

10 +.7

82.0?

99.3

ll

8

7

3

1+.1

22.9

3 +9.2

3 5 4.6+5.2
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Figure 1 Relationship between level of serum iron and the degrees of

infection of hookworm in the subjects.
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Discmsion Thcrc is r gradual rcduction

of lcvei of scrum iron in the persons in.

fectcd with hookworm. Although thc ini-

tial drop of thc iron levcl in vcry mild

cases secms to bc too 8rcat, it is still in

the limit. The reduction of scrum iron

may not indicetcr the anemic condition

sincc therc mey be enough iron from tho

body reservior to bind with hemoglobin.

'The datr indicatos the loss of overall F-c

and tho degrec of Fc loss cor.lates with

thc degrce of hookworm infection. In
'this experiment, thc TIBC is rather cons-

tant in both normel and infected subjects.

The powcr of binding of transferrin to [e

may be influenced by many factorg such

as diet, individual Fe teserve, daily turn-

over of Fc.

Conclmion Thc level of iron,serum in

hookworm infectcd persons is lowcr than

normel. The dcgrce of hookworm infec-

tion directly relates with the degree of

rcduction of iron se rum.

l2l
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Fifty strains of Shigella from prtients in Nrknrn Chirng

Mri Hospitrl and Mccormick Hospitrl were isolrted during the

p€riod from December 15, 1970, to Merch 20, 1971. The identi,
fic.tion of Shigella was carried out by biochemicat reaction and

serology. Of 50 isolsted Shigeur, rltogethor 32 strrins of Sh.

flexneri were identificd. All of these strrins were tested for rnti_
microbial sensitivitv by the serial tube dihtion methed with eight
antimicrobial agents. The antimicrobial agents were Garamycin
( Gentamycin ), Terramycin ( Oxytetracycline ), Colimycin, Strcp-
tomycin, Chlorrmphenicol, Ampicillin, Kanamycin and Sutfadiazine..

Tbe results indicated that Shige a flcxneri wcre scnsitive to Ger-
tamycin 12.4ol, Colimycin 68.75/", Ampicillin l2.S%, Kanamycin
12.5$, Chloramphericol 3.12% respectivcly. Fourte€n strains of
Sh. sonllei were sensitivo to Colimycin E3.33% and to Ampicillin
7,14%. For 4 strsins of Shigellr dysentsrixe, 751. of them havc
been shown to bc selsitive to Colimycin srLd 25% of them ,ere
s€nsitive to Kanamycin. None of Shigella w€re seNitive to SuI_
fadiazine, Streptomycin and Torramycin,

IN'f RODUCTIO\

Intestinal tract infections are among

the most common disease usually ftund in
tropical countries, particularly rn poor

hygenic popuiarions. 'Ihe infections agents

may be parasitic, such as l"lookworm, .Ln-

tamocba histolytic., or may be bacterirl.

'Pha you Hospital, Chaing Rai.

uopartmcnt of Microbiology, faculty o[ Medicine, Chning Mai University.

"1r{'rrgflfinn1trltud 
riavluri

OF CITTAr\IC }TAI
TEC'II It((' I,G'GY

THE SUSCEPTIBILITY OF flFTY STRAINJ OF SHTGEILA

TO EIGHT ANTIMICROBIAL AGENTS

Chirorose, B.Sc. ( Med. Tech. ) |

Inboriboor, B.Sc. ( Med. Tech. ); M.Sc. .r

Panas ampol, M.D. 'r

May 1972
\rol.5 No.2
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Among b{cterial intestinsl trsct infections,

Shigcllosis or bacillary dysontery, causcd

by Shigella, is one of the mo6t common

discrse in Thailand' Shigella is dividcd by

biochcmical rcectiona into two major

groups, mannitol fermenterg and non -

mannitol fermcntcrs, and into four groups

by serologicel rcaction, grouP A ( Shigella

rlysenterioe ), group B ( Shigclle flexneri )'

group C (Shigella bovdii), and greup D

( Sbigella sonnci )'

The transmission of this disease may

occur by direct contact through fecel-oral

transmission; or indirectly, by eating con'

taminrted foods, veget8bles, or drinking

contaminated water or milk ( l'2'3). l'he

disease begins with acute diarrhoeae, ac'

companied by fever and q116n vomitting,

cramps aod tencsmus. In sevcre cases the

srool may contain blood, mucus and pus.

Many antibiotics are introduccd in the

trcetment of Shigellosis. Formerly sulfa-

guanidine rvas very effcctive, however later

mrny strains dcveloped rcaistancc. Somc

enteric bacilli could transier resistance

factors to Shigella and mrke it resistant

to the antibiotics (4,5,6, ), 1'hereforc,

the entimicrobial sensitivity should done

beforc treatment. Brt sometime the doctor

can not wait for the sensitivity results.

In thir crsc the drug of choice ehoul bc

given. 'fhis expcriment tried to study

thc antimicrobirl sulceptibility of Shihotla

M"y 1972

and it will be useful for thc d.ctor to..

choose thc drug for trcatment of Shigcllo-

sis.

]\,IA'I'ERI.{I,S AND METHODS

I. Orgrnism. Shigella used in this.

experiment were isolated from tbe patients

in Chiaog Mai Hospital and McCormick

Hospital. Most of thc Paticnts came to.

the hospital with the symptoms of diarr-

hoeae or dysentely.

II. Antimicrobial cgents, Eight anti'

microbial agents, sulfadiazine, colimycin,.

terramycin, garamyc in, anrpicillin, chlo'

ramphenicol, streptoml:cin, and kana-

mycin were tested for susceptibility of

Shigelia.

These agents rvcro dissolved in sterile

distilled water to give conconlration of

2000 mcg or unitfml and kcpt frozcn in

4 ml aliquots. Bcfore uging the stock

solution waE tharved and the remaindcr

discarded after usc.

III. Susceptibility tNting method'

Stock solutions of antimicrobial agents '

wcre thaw€d rnd diluted I : 10 with sterile

distilled $'atcr, the final concentration be'

ing 200 mcg or unit/ml. -lhe serial dilution

of antimicrobial agcnts were done using trtp'
ticsse soy broth to makc concentratio.s of

100, 50, 25, t2.5, 6.25, 3.12s, 1.562,0.781

and 0.39 mcg or unit/ml, the fioel rolume

was 0.5 ml. Then 0.5 ml. of 1: 1000

dilution of ovcrnight culture of Shigella



torv Conccntrrtion ). sirtrncc rrc ,shown rin i ?qbl{ lt ftroc
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in rrvDticr3c rovibroth wrs addcd to each Thc rcsulb of thc anlimlrobirl I sur-'| ,'.. '' i :

entimicrobirl ldilbtiaD. - ... =Ins-ubt&JZ 
'.Q . .. crslibilltv 1r-e. -r!ov4-!ri' f,able^ I' III rfu

ovcrnight rnd rad MIC ( Minirnal Inhibi- III. Thc pcrccntgc o( scosifivc enf ni
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Table IV 'Ihe limit of N{irrirnal Inlribitorv Corlcelr l filtie s for

Resistant strains.

Ant ibiot i cs

Sensitive. I nterrned rate and

S cnsiti r e

(-. gi-r )

Rcsistant

(.n.,g/'ot)

Interrnediate

(-"g/*r)

s t r c l)to[]]'c i 1)

Kananll'cin

Gentanrycin

Ch i,, r :r qr llh e tt icol

Tetrac-v-clirt'

Clolimt'cin

A n p i.: ill irr

5.r)-:5

5.il l5

2.-; 1fl

5.r)-2i

:.i-i0

I
1Ll(r i0t)Llrnl

2.:-10

l1)

2:

.i. (l

50t) Lr/ rnl

It)

5.il

5.i

1.i

-i.{l

2.5

10{)t:/ll)l

l5



Table V Perccntage of sensitive (S), intermcaiate (t), ana resistance (n)'

to 8 antimicrobial agcnts oI Shigella.

Antimicrobial agents Sh, dysente riacSh, flexneri J Sh. sennei

Strcptomycin

%S

'[R i;,:1,:,:
0

/5

z,

Ampici llin

.{.s

1[R

| 2.5

43.75

47.75

7 5.+

1 r- .46

0

25

Xanamycin

%S

'i1R

| 2.5

s4.38

3.r2

0

100

0

25

IJ

0

Sul fadiazine

'.iS

,riI

%R

0

100

0

()

l flr)

0

0

100

Garamycin

'ii,s

/ol

:;.R

I z.)

u/.)

0

{J

100

0

100

t,

Colimycin

%S

'::.1

,);R

O5-/ J

JI.J)

0

s 3..1 3

16.66

0

75

25

0

Terramycin

ii,s

'il,R

0

100

rl

100

0

(l

100

Chloramphenicol

'1,5

%R

3..1 2

13.25

7 lJ.6 3

0

0

100

7-i

25
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DISC USSION

Antimicrobiel rusccptibility i! vcry

importrnt in rntibiotic therapv (7). I_ech

.orgrnism is differcnt in itr susccptibility to

<lrugr. Therc trc mrny mcthods for

dctcrmining rntibietic lu.ccptibility such

r! th. dilc rgtr diffusioa mcthod, thc

.grr platc dilution mcthod, .nd thc r.rr
tubc scrial dilution mcthod. Thc tcsr rube

rcriel dilution method tccm to bc thc bcrt

with the rerult orplessed in qurntitativc

tcrms rr MIC (Minimel Irhibitory Con-

4ontrrtion), which is casy to comprrcd

'with othcr antibiotica. Howcvcr, this

mcthod ic timc consuming, leboriour and

'necds skillcd tcchnicirns. Thcrc are many

.factors effcction thc .ccur.cy of th. t.st :

for exrmplc, mcdium ptl, ttabiliry of

antibiotics, inoculum, and and incubation

rtimc.

l3l

From our rcsult, rll of the 50

Shigella streios wcrc rcli.tant to sulfedi-

rziOc, strcptomycin, rnd tcrrrmycin. Thh
mry bc bccaucc !hc!c drugt have bccn

uscd commonlv for r long timc, rnd
p.ticntE usurlly buy rnd tete thcm

by thcmsclvo. So the poribility thrt thc

organirms hevc bctn cx poscd to aod hrvc

dcvcloptd rcaist.ncc to- thcrc . drugs is

highcr. Hrltrlin rt. rl: l8) hrve rhown

that only 25 of 52 srrrins wcrc lensitivc

to rulfediazinc while 47 of 52 rtrarns rcro
sensitive to rmpicillin. 'fhc othcr may hrvc
rcaulted from thc am.ll rmount of our
semple.

Colimycin rnd krnamycin sccm

to bc the most cffective druge for Shi-

gcllosis, becture only a few strain of
Shigclh wcrc resistrnt to thesc drugs.
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Inprovcd Colorinetric Mcthod for Ass.!

of Arphetrmincs in Urine

Christopher S. Irringr, Cecclia Qucrn, end

Lowcll B. Forter

tjlinical Chemigtry vol. l7 No. l0 p, 1016'

1919 ()ct. 1971.

n 1t n': ? nU ''l amphetamines 'iff
.ir
1,dd11:llllnlfl?tn?IJnU t!U Gaschro-

A-
matography ! l0 AlnltC n':$ 16Ullfl:

irarr steps 1u n rr rirn'lrir rrarrrn

fl?l.l?t fluorometric InJ spect ropho-

tometric il llllllofltl sensitivity fl;

specificity I5 spec t rophot o met r i c

{.r
l?11 l{ methyl orange method tlI

interferences itnflrtilll un r rit I trfi

ld1.l0lf modified methyl orange fl1-

tll"u1.t t amphetamines 1u urine 1o,l

pr€-extraction 301 urine f'l ad.lusted

11411 pH 5.5 fl?U chloroform ldull0ll
I,a

lll0 remove drugs 6t 1l.l 110 f t l:

rnterlere 0allll11l |.14 amphetamines

'! ?llil"U methyl ,.nng" 1fi chromogen
1 .i --tt UA2fl)l 515 mu i! follorv Beer s

law tUnttl$"ttiui0t arnpheta6les5 fi;

M"y 797 2
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Glucose Arsry Systemt : Evrlurtion of a

Colorimetric Hcxolinarc Proccdure

Wrlter R- \l'eight, John C. Rainrl'ater,

and Lawrcncc D, 'l'olle

CLINIC,{L CHEIVIISTRY vol. l7 }io. l0
p. 1010- 1015. Oct. l97l

n1: "1 glucose l!lnAntOU?t enzy-

matic il advaDtage R0 ll specificity
d . { d-

a n l!Ulr11UU11 li0lilJ10 enzl me n1(1'|

Ilf,fllulJul glucose fla Glucose oxi-
.J^ a n

dase product 111,10!U RA hydrogen

peroxide ti biological materials lifl1ll
ta

dlJll interfere n llU11l1ll10l hydrogen
b. ..!

l eroxide :UUn{I1lll specificity lBt

'ln u ffon {

tlMinl developed 1i ertzymatic

! l.l llrll it enzymes Hexokinase llRJ

(ilucose-6-phosphate dehydrogeuase
--l{ r 

" 
J

lt'[ lll! interferences In1 n: "1 ll,

speciticity nRq 0! ni

flrtrtnminn.rrurrlrt r-rls{btd
II'LI.E':rI!' OF CITI.iI'IIGT DI.A.I
llr-DrcA.L'rEcrrliaor-orcf

]a^g8 ung T??loR3{'l:
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ri{anil: evaluate ii' Hexokinase

procedure ,l [in All l li f Afl 0lU1 glucoso

- ."al t4 I e a

1u sesum ff1d1[ 'r tU'l0lLl1!UnU0n

e iiio
/a .,

t. Ferricyanide Ul tt Auto

A na I yser/
/

2. O-Toluidine lmanual P roce-

ao.e)

3. NeocuProine (1f, sur-rz/
cn )

.1 - \ .e
xnnnl:!al?t Hexokinase llRlu 't

Glucostrate Kit !AlU11J 11 Warner-
{,

I-a mbe rt tl lSnAUnlU Buffered

enzyme reagent, Color develoPt'r

{at Diluent-sta bi lize r raagent' li0

incubate ""ro* 
n'N buffered serum

t4 'reagent (tlUtJn0Un?! hexokinase,

gulcose-phospha te de h yd rogenase

ATP, NADP. llflJ Tris buffer/ l'tnl

1urirrJ4nr'trtnl Colo r dev c loPe r

(Pheuazirre methosulfate/ udf,fltlllJ

- a. v 4Jra

tnll stabilizer t{RA 0.1 N HCI ?nflYl 'n
)4li S2O *u tllBUn:Jfll'1lnni11 knowrt

standard glucose sol ution
-v

ilnnl: ndoltdt0ulhBUnu l 4 lfi

}til?1'1fi- Glucostrate ll precision ulil

May tgTz

n]1 o-Toluidine, ttllnU Ferricyanide
/\-
lAuto Analyser/ [n:UOflnl1 Neocup-

/I
roine ISMA-12/ 30/ LloJ'ln Glucos-

trate, o-Toluidine tlfl: Ferricyanide

ll correlation nui ||tn1 neocuproine
I -.IAlilnrn 3 2t!',llnu alnLu0ltln 3 It

euV
nllnUqU standardized n2U aqueous

standa rd solution [n neocuproine

standardized n"ttt Ilyland reference

serum.

fl11n1$ t lllt l{?l }10

/\/\
B.Sc. (Med. Tech..), c (AScPJ

A Crse Study of the Detectiotr and lder-

tificatiol of Anti-VEl within a lrmily.

\{argarct L. Ailce. Thc -{merican Jounal

N{edicel 'l cchnologv. Yol. 37 No. 5

I .-Vel-antisen l;4fl L' lnA0t{t{U lA

' L {e s
tlUU !n}lU ICU Sussmau Unt Miller

"tllllJ occdb d'll,ltU Anribody ni
- < {! I 1

Antigen tUtl1l lRllU iU f|llfl1ll'lUl tl

tnfl severe hemolytic reaction In|tlfi

fil cross-maching oo,ooo 11! }liJ'i'l

1vl 'serum ldln lnUlnn agglutination

In110flnl2U d llU IA:nlnn1:ltlt ab-

sorption test n lll't lU?111 antibody
i

tufltn8? lUn liflfl0 Anti-Vel UUlal
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a 1. t ...
db i ;tt- Antibody lll6Tnsr:lnil

"public" Antigen vel Inltl'ti anlal

liBlli compatible n'llor donqr tfllj
4r

lu0tl'l0ll Aotibody tll plasma !01
Y..

rn fl rtBlfl!n lR1l n ag 1lu I a0n0111r18101

a ,s .) lr ^ r -ld ill Utl LUflllnI d U nllflnuninU

illirirnr:finuruuunotn'tlx'ur' 1u

nraunr-?iiiu'unal tta il i Ru b Rr.r 1u

Rirlufll-? Iifl1i cett" rrnrianlrrririli-
-f

tilIJlnlJ serum !0tlf0l0l ! rfiail':lnl

'i r u-oln mlolm o rir ln u 16l r ri ru'un' rdu

/\
Ve l- nega t ive (No \el-antigen/ il?11

^4fl0f ltlOfl ar flllillll Vel-positive [n

BnRUllltlill'l1l.lAntigen A0U, n'll

X1ff Vel-antigen 1U iDheritated trait

lUalltn Vel-antigen 00 control 1fl!J

{w C d
recessive gene tlntltUlf gene u

,i! 4
homologous flll genotype lllll Ve

dv(' InJ v.-l-positive t]]u \-ei \e^

fltU Vel-negative i:' gene tflU Ve

Ve ti'jt Vel-negarive phenotype

?3]r'UilnlAn lR fl U anti-vel 'dn101lu
A w ^o e <
t t i : fr : x 0 tr I u I lt u 0 | n I I 'L lt T ra nsfus ion

< t a l^
tUllll1Un:U lUBtl0lill antibody U in9l

r35

| .e- Y . x. . .J!l tnnl U 01111 antibody Utll'll1tU

nl11:l|1 denor i-oltil cross-matching

u ulJllrl IRDnsru in I 1']! lll n'l 10,o00-

25,000 units !0llflAn

f,1n] Ints

B.Sc. (\tcd. l'ech.)

Cooparison of Tro Commtrcia y Avdla-

blc Media for Detection of Brcteremi!

Jobn -.\. 'r\iashington II
Applicd Microl-'iology, \'olumc 22, Octobcr

1971, No. 4
a1

ilnnltlf media Ylll Sr-rdium poly-

anetholesulfornate 6a tniol Broth
i. , {

[d: media lllI sodium PolYane-

tholesulfonate R'a tryptic soy broth

irliuurlr'fl unrt rri rlt ott; a 'lu,lrrrir

BIood culture 1i1'li 1tl6 aunl nllnx

rgoa ril0'li6au r"ll?lRtJ 1970 I0lii13
q -! .

lR0uf1'lll')t Venipuncture nlnRU itxtll
tv

l rlitnU1?1 Mayo Clinic !1ff1 inocu'-
-!lated nllu Media x 35 C lidl sub

culture rrniuallu chocolate blood
v!

agar plates Llfl"? incubated rl SS'C 1U

l,r Y \ e

10{ coz 48 Yl il.ll nl i}l}l!if at[n

sub culture lUnM4 iU

(nl8lq]1 Culture [d: i5ol2fs 1l1l

:T nilli 171 rlll Hemo-culture 3?95
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!
i'l8 llllt0 Actinobacillus u'8:

Pseudomonas IUn lilln trYPtic soY

J.
broth lUUtlUl [!1nn21 [Un titln

-t
thiol broth lt8:lut$stttilnu [Bnl[ a

Strcptococcus tl"i! Corynebacterium
Y .c

spp. 1'l{ aerobic UnJ anaerobic li
.l . t)

tln thiol broth tUUt lU,l Ul1lnl1}1 U U n

lilrn tryptic so-v b roth '

1}i positive culture t{Ui'1U1U

anaerobic bacteria 11 ^; lfnsluiilUlU
r "l a
u 20 { i?fllul{ Bacteremia [a: ?8/"

tal positive culture ?llj ?|'ln Bacte-
af

roidaceae f IIUURU [t Bacteremia 69'"
l .- c

1A nl lrt u flUf inI IttUU Polymicrobial
a,

bacteremia l1 i tlUllrrl: lllx'lnnl'l
Ji
r ifltlll t'l! tlu i'l

v Ya
RlUUilfl 1 U11nn11hn30l i'121 trybtic

'a a.. - !
soy broth iUU media ?lnallritUlg0

Actiuobacillus, Enterobacter Uni

Pseudomonas drl thiot brotrr rtil
Ja, - N

media InfllttlUli0 Proteus UnJ Strel)-

tococcus unclu thiol broth i:i
x aa 1

tXi corynebacterium group 1l l11l'lJli

aerobic Int anaerobic contami nate

Inrlontlllt tryptic soy broth fl1-

M.y 1972

: 9 i ' !. rr . - rxlutt0aU'l l{UlllI lflnolBn!lU mldir

flt 2 tui.

111n1$ n'ltulu

n.sc. (luea. recn.)

Intrrcnnirl Absceste!

bv I). Bahkrinrn rnd l!1. \rtrruj.n from

L India Mcd. Asso. -58:87-90, l97l
< 4a 4

nn llfln!ll:fl:r1nl 4 U flou 1963-
1-

1967 X !riJ Unfi ff0n11 r11!f,1r lltlttjluln

taa1f, lnu !'rR l1 u1:l11frautnfl rnu Lt

X U2 Ui 2!l Intracranial Abscesses 45

t,^
1lU lifl nlJ10tf, ltuitdl i lfl utu2ltnntln

- 4 - r ,. a '1. Ua0lf,ur'tdltId:4nflll| tu0 Bnxll

(lr 3t
a - .- h

2. tuunllanttuhrnRruilnd?ui1t 1

' t r- 
' 

t
!dtt 1tn]fl [n!nna ]! lulJli!Bxxiu0l

el . I t
i1nflu?rJ,{5'rfl r rnl.: t}lli tn !.||t 0

r L I t ,I
22 11L llrr anU 19 1',r0 tUnU 2 '.'18

I , t ,t I
smear lllJli0 Utlll"li llllU 1 l1U 1l

&l
lltl:iU llUit0 Staphylococci ,1 1]fl

Stapbylococci coagulase negative

1 :ltl hemolf'tic Streptococci 3 118

Streptococci faecalis 2 11 n()n

hemolytic Streptococci 2 tl8 Proteus

vutgaris 3't'lB Aerobic spore

bearers 1 1lfj coliform bacilli 3 1')B
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lalr
rtr'neumococci I 11lJ ItAhIu!nu!nlll

l'ld aot "tt.ptornycin 
[n3 chloram-

phenicol.

uil 3l?11ilnqilrii
/r.Sc. (tuea.recl.)

"Crry-Bhir, r Transport Medir for Vibrio

Prrrhcmolyticus

.lhvid A, Neumtnn, M.D., ClPl'MC '
Ilichacl W. Bencnroo, M,D', CPT IIC,

Idrvard l-Iubstcr, SS(;' USA' rnd Ngugon

'Thi )lhu Turn.

Amcr. J. Clin Path. 57 : 33'3+, 1972

.1
1U:i 1952 tllql lru?l 30-40 -"

"-f .l
lalnU tlItuU Summer Diarrher i!

}lU Vibrio parahemolyticus o0nil
^l'lux 1964 united states Arm:t

Medical Research f""- (Wnatn)
- I t--

lR nll survey 14 l organism n'lI LnIJ

a
1f, cary-Blair Lllll Transport Media

tldl:naun?B Sodium thioglycollate,

1-5 gm, Na?HPO4 1.1 gm, NaCl 5

Bm, Bacto agar 5 gm A:ff1ulff

deminerilized 991 ml fi"111# agar n:

auu a"rurilldlrnf idria r,a"r autoclave

mediaruir transport muoia c inurili
ai
ll nutrient tli;ll1l11 enteric bacteria

I I rq
lfl0tqtl1gfltl1lfll Escherichia co'li iU li

137

llnn11Iiflal U?l ShiAeUa lli! Salmo-
&

nella l'll1 rectal sw.b d1l110iltlll
la

li lll media Utl incubate 'IA$UJlll

x"ar 30 iu
'odAall t.lnil! Cary-Blair luLt media

.,J. .{l . ,4
11fl4? ]ff11f,0 6f 1U1UlU l{ Transport

media iAl fecal specimen tl}{U21

survival time !dl Vibrio parahemoly-

ticus 1l cary-Blair transport media

-lai] 1100s ln0r 35 1u tl$Bwlofllll1u
t -16ll'lt survey 1t 1lgOtl? U 11n10iXlln11::-

!1nrnn!u.

glil fl nlls-i
/\

B.Sc. (Med. Tcch.,l

Dctcction of Hemoglobin S Utilizing

SicLled€x Solubilily, Reduecd Oxygen

Tension, rtrd ElectroPhoresis.

Judson Morcs Ravi, BBA, BS'

Amcricen journal of l\tedicrl 'fcch-

nology !ol. 38, No. 1 ln 1972

ll:7-s
ilnnl111tlnBlUl I{emoglobin S

v -..r ifl!trt0uxl 3 '1ffl8 sickledex solu-

bility, Reduced Oxygen tension

[B: Electrophoresis ]11.1111! oxygen
v)/\

tension li fl sensitive U!lUxalfl(67%,
, d ae

[nJA1U(8flln {n tl01u1nl Poikilo'



r38

'v < -rl .ecytes Dgn2fl liU?!Ut: l1|q8 false

positive

t'lX1U'ln Sickledex l: sensitive
, / \ vr -rl.il1ni$ ( E3{.1 lAffr8r?flrRan1l nfla{

{,u d a r -x'l l0{ lDun: l}l0 dl}llRl0ut 0x rflB a: lr 'lt
N 1\ I
urr[rjn H(.S/.oantln Hb al ] rn01N

/\
H(.C/ [n: Hb AU ] ]1111u ]n Multiple

royeloma Ud: hype rproteinemia 1i
t

ll|flA false positive U0nl'llU false

negative o'litnn lUn1 lnn'lllJt! nUnAI
L e v a.e

Hb fll nl UtIa lf, anemic blood fl?1

{.-
|'01 plasma dAlt}{d 111 Haematocrit

.r a . .] ^-!-,fll lar !ra0ntuu 2 iIl (et?fiultJdtIl:n

IIJnl;U211 Homozygous HbSS IJJ

sickle trait (ASi ln
-c!.r.1?t nXfl0fl0 Hemoglobin Elect rop-

a.!
horesis !ldlll1t0l.n Sickle trait 11

lXflllJ110t1ln ln!?t screening nre t hod
v-.ltonnlnuutogn1: ?r{ Hbss ua: AS,

r1'rf,tr.nrn t ixr$n0t Hbs jiTnrLror

acetate strip ll101lr lU densitometer.

flli1 dIltaf,
/\

B.Sc. (Med. Tech./

M"y t97Z

Enuymrtic Dirgnosis of Mcgrlobt$tic

AIcmia

R. M, \trIinston, M. l), [, C, Warburtion,.

M.D., '!d A Stott, M.D.
Brit. J. Heematology, l9;5S7-592, 1970.

tn n lll1fl A0lllJllrUlllul, isoenzyme,
/\"

Lactare Dehydrogenase ( LDH / 'lu
. . .! { .a

iIfltA ann0lRU tt fltltU Megaloblastic
li

Anemia f101111d'll n !'lnln nllt'tRl R' U

B;2, folate deficiency 1aX0]n11t?!
AJ
lll1n 1q tU An (ni hemolytic anemia

, t-a I
nURUUni Ul1R U i,!7ii.U1.l Megaloblastic

anemia 131i' LDHl-LDHr isoenzyme

o fi n"u t"r! n"u u r.ln n'

J'l 1 lU tlJvllfl Dittt0ln a tnUUnn$AtnAt
&c 

'RU i81.ltli1l11l ltJ lJ1!?U I\Iegaloblastic

anemia LDH.7 1;I' activity dt0i1'

activity !01 LDHl In lll Megaloblas-

tic anemia nllfl V{!.Jl activity l0l

LDHI i:flrn?1 activity lOl LDHI i3
,4

flln?-1 activity n0l LDH, ttff1u1:nfi!.

lfl l1l serum n0lflll Megaloblastic

anemia ttl:.t'ouriu

0]nn1: It Simple chloroform inhi-

bition test ru'ir arllioutliir lOn

iJf,turrrjr 900 unit 16r,1 1o"un''[iur
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) J a 1 tulutuitnoiunl t llt ln flflit lll! nun u

1lni

8 1 fl nltntl
/\

B.Sc, (Med. Tech./

Normrl vehes for mern corpuscol.lr

volume ss dGtormined bY the model S

colltor coultcr

Silvcr H - and F'rankcl S. - f)cpt. prth.,

Jcw - Hosp. St. Louis Mo. Amcr, J. Clin.

Path. 1971 55/4 (438-441)

4d
LUUXU0!1Un !1U1IUn111 fl lUnn

n0l mean corpuscular volume(MCV/

arj:cu'jt 82-sz c.,u, udluaut'l arlinr
, , 8l

url RlUnltnI tu t00 1n'llr0ndli1'l

bloorl specimens 200 1lU xlfil RBC.

-Aala.count n?fltilAll lIntn0fl model S

coulter counter

ua"rnrnrilr1 u1til Mcv tl0"? 1'lnl
t d ^ l,'

11ln MCV 01ln0U 91.4 cuu nFltul-l

:mormal rang: 84-99 cuu.
! vdtna u'lu1nn

/g.Sc. (Med. Tech.J

139

Errolcorr vrhcs on tbe roacl S c;ftc;
co[ntcr drc to bigh titer cold rltorggh-
titritrs Hrttc8le!,

P.G., Gcrard P.W., Crggiaoo V. and Nrsh

D.R. - Dept, Mcd. , Sch. Mcd. , Univr.

Californie, Davir, Crlif. - Amcr. J. Clin.

Prth. l97l 55/+ ( +{2-+,t6 )

.,/ I
Blood specimen 1'lll cold aggluti-

nins fll'l llaIllUXl RBC. count i10

lRiO{ Model S coulter counter 11l

i -alab IA$InInl 1 1Jlnfl1 RBC. count
r{
n1 lUAlllnn1ltllfl microagglutinates
. d4 ,l
1u: -rfl tituu ttuu n11n1u1$ll1 MCv,

e \. au
MCH n: lnfllil{ n'}fltlli 1{lltlrtu:U111

!l

011 tttRlAl Model S coulter counter

?:0atn'tuflra0l nit L 1{ 1l a t u }11: n'18.

u v.gna !?1{11fl
/\

B.Sc. (Med. Tech./
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