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INTRODUCTION.

The basic principle of the coppcr

sulfate technique, the widely used

blood bank screening procedure, is rhe

relationship between the hematocrit
value and the specific gravity or weight

vol. I I
May
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DETERMINATION OF HEVATOCTIIT BY FILTER
PAPER TECHNIQUE.

Decha Romsai, B.Sc. ( M.T. ), M.S.

Tawar Tosirarat, B.Sc. ( M.T. ).
Panja Kulapongs' M.D.

ABgTRACT

A simple technique of weighing the blood collectcd onto filter papcr

has been introduced as the possible alternative for determination of hematocrit
value in the field study. The principle is based on lhe knowo rclationship
between the hematocrit value and rhe specific gravity or weight of the whole

blood. The validity of this technique was evaluated in 34 blood samples of
known hematocrit values, The filter paper method was carried out according

to the technique described by Joselow and Stefaniwski. The linear relationship

bctween the weight of the dried blood samples collected onto ihe filter paper

and their hematocrit val[es was observed. The hematocrit values read off
the regression line varied up to 301 which is unacceptable. This technique

is nor recommended for anemia screening even in lhe field study.

of the whole blood(l). Based on rhis
known relationship, a new and simpte
rechniqne for determination of hema'
rocrir value by weight was introduced
(2). 11 s,25 felt that if rhe accuracy

is wirhin thc accepBble range, rhis
techniquc may be a satisfactory alterna-

Depsrtm6nt of Clinical Microscopy, Faculty ol Associated Medical SciencEs,

.Chis69 Msi Univcrsily,
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live for derermination of hemarocrit
in the field, pa icularly where a

hematocrit centrifuge is not available.
The validiry of rhis filrer paper

technique was evaluated in our
laboratory.

MATEr|IALS AND METHODS
Thirty lour blood samples of

known hematocrit valucs were tested,

The filter paper proccdure was carried
out according lo th€ technique descritrd

by Joselow and Stefaniwski 
(2). 

Ampte
amount of blood sample was allowed
to be absorbed freely onto 3 circular
Whatman filrer paper No 4 to form
blood spots of approximarely 3-4 cm.
in diameter then dried in hot air oven.
Three l/4inch round discs were made

from each blood spots and from the
adjacent area by the ordinary ofiice
punch, and weighed wirh rhe microa-
lalytical balance. The weighr of rhe

dried blood absorbed onto each disc
was obtained by subrracting rhe weighr
of the blank disc from rhat ol rhe

blood-impregnated disc.

REEULTS.

The results obtained from lri-
plieatg samples of 3 filter papers and.

9 discs for each blood sampte varied

minimally, betwcen 0-2% of the average

value. ThE linear relationship was

oherved when rhe average weighr of
dried blood samples were ploued

Vol ll No.2

against their known hematccrit values
( Figure I ). Thc regression equarion

for this line was:

Y-34.84x-2.75
wherc Y. hematocrir value. and x.
the weighr ( mg ) of dried btood on
the disc. The hemarocrir values read
off from this regression line diffcred
from rhar obtained from standard

hematocrit cenrrifuge as much as 30 Z

COMMENTS.

The filrer paper, a mediunr on

which tbc blood sample is collecred.

dried and wcighed has been widely
used for collection and transport blood

samples in phenylkeronuria and
lead poisoning screening studies

\ J"t /. The proccdure of the technique

is simple and required onty capillary
blood sample. The filrer paper

employed must be thick enough, such

as rhe Whatman filter paper No. 4

or Schleichcr and Schuell No 903.

The blood-impregnated discs are easily

obtained by the ordinary office punch,

Unfonunately, the coefficicnts of
variation for rhe hematocrit value

obtained by this study is greater rhan

'the acceptable ratrge and tan not be

recommended for,'ancmia screcnins

even in the field study.
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FIGURE I: RELATION9HIP BETI{EEN HEMAT0CRIT AND fEIG}lT OF BLOOD

O}I PAPER DISC

tllAIl,lAN FILTER PAPER No 4
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TIIE IMPROVED ONE_STAGS ASSAYS FOR FACTORS V AND X
ACTIVITIES.

Sanong Chaiyarasamee, B.Sc', M.T' ( ASCP )

Tawat Tosilarat, B.Sc. ( M.T. ).
Decha Romsai, B.Sc. ( M.T. )' M.S.

ABSTRACT

Faclors II,V, and X panicipale in both the intrinsic and extrinsic
coagulation systems and their activities can be determined by either the activated

partial thromboptastin time ( APTf ), prorhrornbin time ( PT ) or Russell's viper
venom (RVV) techniques. Conventionally, the activity of factor X is determined

by the RVV technique and thar ot- factors II and V are determined by the
PT tcch;ique', The relrrive sensitivity of the onestage assays for these coagula-

ti('n faclors employing lhe APIT, Pf and RVV rechniqucs were rc-evaluated.
With the util,z:tion of the same specific subsrrates and normal conrrol plasma

sample, the sensitivity ol each tesr s)s1em lvas judgcd by rhe slope of its
standard referlnce curve. It was fcund thal rhe APTT technique offerred no

particulrr advanrage over rhe otirer techniques and its clotting times were

inconveniently long. The sloDe of rhe RVV reference curve lor factor V
activity was about twice that of the PT reference su1v9. Vice versa, the sloPe

of the PT rcference curve for facror )( activity rvas better than that of the

convenrional RVV reference curve.
The results obrained indicated rhar, for factor V assay' the conven-

tional PT technique should b: rcplaced by a more sensirive RVV technique.

For flactor X assay, the PT techrriqLre is morc sensitive than the conventional
RVV technique but should be used only rvhen the congeliital factor X
det'rciency plasma is employed as substra(e.

Depattment ot C inical Microscopy, Faculty ol Asscciated frledical Sciencas,

Chiang P1.; UniversitY.
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INTROOIJCTION

Ar rhe present time, the activities

of most of the coagulalion lactors are

conveniently determined by one-stage

assay technique utilizing sp.:cific

coagulation factor-deficient plasma as

subsrate. Cenerally, the activiry of

facror X is determined by the Russell's

viper venom rRvv) technique(l) and

that of facrors ll and V are determined

by prothrombin lime (P f ) lcchnique

<2,3r. Srnce factors IL V and X
palicrpa.e in both the intrinsic and

exuinsic coagulation systsms, their

activrries can be determined by either

the acrivated parlial thromboplastin

time (AP f T), P t or RVV techniqrres.

The relativc sensitivity of the one-

stage assays for determination of their
acrivities employing the APTT, PT

and RVV tcchniques were re-evaluated.

MATERIAI,S AND METHODS.

The normal control plasma

rVerify r, APTT (Platelin plus acnva-
tol and PT (Simplastinr reagent5

were obrained from General Diagnos-
tics (Morrii Pldins, N.J.). The speciiic
congenital facror - deficient plasmas

were obr.rined from D.\DE (American

Hospiral Suppiy, Miami, Fta.) and the
RV V reagenr was supplied by Diag-
nosrrc Rragenrs Ltd. (Thame, Oxon,
England). Dilutions of normal control
plasma were nlade in lmidazole
buffered saline r:irrare ( IBSC ) solution.

\'ol. ll No. a

The reference curves of factors V-
and X acrivities were made by the

APTT, PT and RVV rechniques( I '3-5).

RESULTS.

For factor V assay, the slopes
of rhe APTT and RW reference
culves were almost twice that of the
PT relerence curve. The clolting
times of the APTT lest were too loog-
For lactor X assay, the slope of pI
reference curve was apparently higher
rhan that of the RVV curve.

COMMENTE,

The sensitivity of rhe assay
nrcrhod is reflected by rhe stope of rhe.

reference curve 
(6). While simple in

theory and procedure, the one-stage
assay may ofren be inaccurate by
lack of sensirivity, as evident by a
flar reference curve. As judged by
the slope ofl the refernce curves, the
APIT rechnique offered no particular
advantage over the olher two tech-
niques. In addirion, irs prolonged clorring,
limes makes it inconvenient and

inaccurare when lhe activity of tha

coagularion facror ro be mca:ured is

low. The RVV rechnique appears [o

be the most sensitive assay for factor
V actrvity and should be considered

as the chorce nrethod in placc of rhe

coDvenrional PT rechnique. Alrhougb

the PT technique is apparenrly more

sensiiive than the RYV technique for
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factor X assay, ir should be used only

when the congcnital factor X deficiency
plasma is used as substrate. lf the
anifici.l factors Vtl/X-deficient plasma

substrare is used tbe conventional RVV
techniquc remains the method of
choice.

rAg0t:ona1ts11 a

,t.,
Facrors ll, v nnc X i,rfidruirillu

. C.:!!!n11$1itn1n0.t!nofl 1|nluintrinsic
e

rln3 extrinsic UU tllllllnn:l!!l0u sctivi-

lies lor:Llu ltl l0s?t APTT,PT llto RVV
,,i,-..w 

'. 
{

|1|mU!nnUOg luuttUUInntlt activity

tr0.t Factor X IOA?i RVV tt?} Factors ll

.||ni V or2itoiri; PT
a blnltinulltnJ flnoin:nll nifloti

.l'l:?t(O |,ln! lJlrjUO'l senstivity ton']D

ona-stage assays ?BJ coagulation tactrrs
rll-.

ll|irU lng?t APTT. PT tts: RVV lun1l
YlOnDJ lO l! spocilic subslrate ttnlcontrol

plssma R lunlltotnulnu lngnn0n rtnS

ut:lUuflnt0.: sensitivily 30lll R:t31J!n1t

{l:1ll lnn2'lllf UtrO.t standard referencs

cwva

?tu?1lt APTT Lx lut{non?1?!Du
l-.e

onlln Ui [1,lr.ltnoJ clotting time U'l?U1B

n?lunnonn2g n11lltui0l RVV relerence
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ABSTRACT.

Sequentiat changes in blood cell components and coagulation factors

luring shorr-term srorage in blood bank condition was studied in 20 blood
samples stored at 4'C in ACD solution. The recovcry rates of leukocytes,

leukocyte viability and plarelcrs were comparable to rhat obscrved by others in
both ACD and CPD blood. The recovery ratc of leukocyres of 85.45 i l8.3OZ

at one week and 802 ar l0 days of srorage were similar to rhat of (he CPD
blood. Most of the leukocytes disintegrated were PMNs. The finding of higher

recovery rare of plarelers ( 46% at 2 weeks of storage ) in our ACD blood is

probably due to the fact rhat spontaneous clumping of platelets occurred iess

rapidly in ACD blood. Factor Vlll activiry dropp(d raFridly within the first few
hours and only 33.90 +_ 8.687 of its activiry was detected during the first day

of blood collection. Factor V acrivity decreascd more gradually to only 401 of
rhe original ac(ivity by day 7. Factor Vll acrivity increased gradually within

rhe first week of srorage due to the cold- promoted enhancerrenr of its actirity
via plasma kallikrein and contacr activation.

Departm€nt of Clinical Microscopy, Faculty of Associ!ted Medical Sciencee,

Ch iang Mai Univcrsity.



64

INTRODUCTION.

Sodium cirate was first intro-
.duced as a useful anricoagulant for
blood collection and transfusion by

Lewisohn 'n l9l5 (l). The addirioo
of dextrose ro rhis anticoagutant fur-
ther extcnded rhe usable rime for thc

collected blood 
(2). 

The replacement
of some cirrare with citric acid by Loutit

er al in l943tJ, resutring in a solurion
almost identlcal ro the presenr Acid-
cilrale-De.rtrose (ACDr sotutions.
Ahhough other anticoagulanrs, such as

heparin and chelaring agenrs, have
been used fcrr special purposes, ACD
has remained rhe standard blood
preservalive for marry years. The
ACD preserved blcod has a usablc
span ofonly 2l days bef,:re decreasing
red cell viability made ir unsatisfac_
tory for transfusion purposes, ln 195?,
Gibson et al (4) introduced cirrare_
phosphare - dextrose (CpD) solution
which has a higher pH, Iower cirrate
.concentrarion and a more isoronic envi_
rurmeot than ACD solutions. Results
of several srudies indicared rhar the
percentage of red cell surviring at 2g
days of srorage in CpD was signifi-
cantly greater rhan in ACD solutions.
In additions, the presence of sodium
phosphare in CPD solurion results in
be er conservi tion of 2.3 DpG than
occurs in ACD stored blood and thus
maintains better oxygen transpon
efficiency.

\7ol ll N,o 2

which should prolong rhe usable span

of stored red cells. a few limitations
to its widespread use exist, Prolonga-

tion of the storage rime by CPD
results in higher plasma lcvels ol'
ammonia, potassium and free hemo -
globin (5-7) and greater amount of
intracellular pctassium liberated from
5tored red cells that are lysed in the

immediate posttransfusion period\ //. The

concenrration of plasma sodium is grea-

rer in CPD stored blood due to the use

ol sodium cirrate and sodium phosphate

CPD solution 
(5). 

Thesc substances

could result in potsntially deleterious

effects in patients with hepatic and

renal diseases. In addition, the lorma-

lion of microaggregates of leukocytes
and platelels is lound ro be greater in

CPD than in ACD stored blood (8)

which is probably due ro the higher

pH of tbe former 
(9)'

In practice, blood is stored in
ACD solution and the srorage time is

rarcly longer than 2 weeks in our

blood bank. We are reponing the

sequenlial changes in r:oagular ion

factors, chemical and blood cell com.
ponents occurred in ACD stored blood
in such short-rerm storage.

MATERIALS AND METI IODS.

Blood samples were collected
from 20 healrhy male adulrs according
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to rhc guidelines of the American

Associarion of Blood Bank(10)' Appro"i

rnately 400 ml ol blood w€re collected

inro l0 plastic bags and I0glass bottles

conraining 67 ml and 100 ml of ACD

solution respectively. After thorough

mixing, whole blood samples were

aliquored and stored at 4'C in sterile

plasiic or glass containers accordingl)'.

Each blood samPles were anlllized

rmmcdiatel.v follorving collection and

c'n da)s i. l, i, +. 5, 6, 9 and 13.

Whire biood cell count, diil'ercnrial

leukcci'te cou)t. l!'uko-'yLe Viabiliil te.t

( trlp:n blu: d,re erciusron test I and

plarclcr counr were dctsnniircd on all

20 blood s3mples,' Plasnra concentra-

riors ol scdiurr ald potassiu rr scre
(:ctcrnriried by .l:omi-' lrbroro:ion spc:.

lroscoprc tcchnique (ll . l)l::,rra

leVeis c\f co:rgulation iacrcrs \t, VII,

VIII. IX, X a nd III \\'ere deiermin.'d

(i2'l'') on l0 blood sarnpies collcctcd

and slorfd in pla:ric containers.

RBSUI-TS

The baseline values ol'rhe blccd
cell conrponent:, coagulaticn l'a c I ors

and their sequential changes durine

storagc at 4C rvere sunrnrarized and

showrr in Table I and Figure l l'hc
recorery rate of leukocl tes oi 85.45

f t?.:OZ ar one week was slighrly

iow but the rate of 802 at l0 days

of storage was comparable to lhat of

65

the CPD 51oe6 
( l8). Most of rhc

leukocytcs disinregrated were PMNs.

Ar 2 weeks 66,.0 t_ 3.1 3 % of rhe

remaining leukocytes were still viable,

and the recovcry rare of platcleas was

467,. Tne plasma K' concentralion

rise gradually'from the baseline value

oi 3.30 1 018 mEq/L ro 15.5 J 2.95

mEq/L after 2 weeks of storage com-
parable ro that observed by others for

both ACD and CPD 616o6 ( 7, 19 't.

Significenrly low levels of facior VllI
(33.90 + 868%), lX (36sJ 5.08%)

and XIf (26.4 +_ i,59%\ were observed

in rhe first da;- of blood colleclion.

F:icror V activlty d.crersed gradually

rc. l0Z of rhe original activity by day
7. Facror Vll activity incrersed 3

lblC: du:ing the first \r'eek oi srorage.

,COMMtr\TS.

1-irc plaimr K* conc-'rlt.ration

o' our ACD blood increased in direcr

propor'.ion ro thc storage time (Figure l).
I'he magnirude oi (he incremert was

compulabie ro rhat observed b_v oth:rs

l-,r both ACD and CPD btood (5 7'

20-24r. Normally red cells conrarn

approximrtely 100 mEq K.,/ L. of
p:cked red cells and plasma contains

onl\' -:, - 5 mEq K*,/L.. Stored rcd cells

have been known to lose K* into the

surrounding plasma (25) resulting in
increascd plasma K* concentration and

decreased K+ content of red cells.
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The increased in plasma K*. LDH and
free hemoglobin levels reflecr eirher
rcd cell hemoll.sis or atteration in red

cell membrane permeabiliry (5). 
Nukuu

q d (26) and Haradin er al (27)

have demonstrated a progressive altera.
tion in the shape of rhe srored red
cells from a biconcave disc when
fresh to a microspherocytc after g

weeks. The progressive loss in rotal
erythrocvte lipids accompanying in
vitro storage in ACD which approxi-

mates 20 ro 30% as 6 weeks(27) had
been shown to be associated rvith
losses o[ portions of the red cell
membrane varying in size from ma-
cromolecular aggregates to microscopi_

cauy visible luuds 
(28' zg). Recent

evidencts indicate rhat the plasma K+

Wol lt No. .r

concentration increases in direct propor_

tioo to rhe stcrage tim6 (25) 
and

independenr to small degree ol hemo_

tysis that occur during ,,rorng"(7). At
dC rhe rate of consumpiion ot dex-
rrose is approximately 0.05 mMotes/L,

oi red cells/hours (30' 3l) which is at
leasr 30 rimes less than at 3Z'C and
rhe active rransporr of Na+ and K+
is almost halted, The incremenr
plajma K+ concentration represents K+
rhat leaked from intacr red cells, and
the rate of efflux is inversely related
to thc ATP contenr of rhc stored red

sg115 
(32).

' It is now realized thar the
deterioration ofl red c:lls during storage
is a different process flrom aging in
vlvo, The ATP content of stored red:

Sroragc
Time

(days)

0

l
2

.'

6

9

r3

TOTAL WBC BC VIABIIITY PMNs PLATELETS
x 103 / cu.mm.

i00
99.7 + o.48
96,9 ! l.2O
91.8 + t.93
88.6 + 2.80

84.5 t 2.37

81.0 t 5.14
72.1 + 2.56

56.0 | 3.13

57.0 i
70.0 I
58.4 +

59.1 +

55.7 +

53.3 +

50.2 +

47.7 !
J/.O:

309.0 J
289.8 J
71) 't J-

252.t;
243,8 t
2246 +

226.5 +

205.6 +
143.1 J

7.t7
't t1

9.96

t3.67

to.27

13 90

18.1 5

I t.o I

l4.5ti

60.78

68,32

68.02

52.96

44.96

33. l8
50.25

48.5 ta
50.86

Table l' sequcnriar changes of ccturar componenrs of ACD B'ood

11,925 t 2,266

tt,795 ! 3,265

r,2t5 ! 2,412

t0,760 ! 2,496
9,650 + 2,158

10,894 + 2.282

10,190 J 2,183

n,225 ! 3,464
7,9t5 L 1.720
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cells diminishcs wirh time {25) 6u, ;,
undergoes lirtle bliange rvhile red
cclls age ;n n;u6(33). Rld cetts toss

their ability to survive in vivo before
they hemolvzed in vitro. The damages
in vitro which lead ro lbss of viabiJiry
of red cells are not well understood.
Facrors which affect rhe osmoric
fragiliry of stored red cells do not
have anv influence on their viabitiry
and substances which retard the rate

e7

of hemolysis of srored blood do not

necessarily prolonged rhe viability
of red celts (34). CpD solution
is superior ro ACD solurion bechuse

it is rrore isotonic, bcrter conservation
of 2, 3, DPG and pCO2, meinrains

higher pH throughour storage with
signilicantly lower plasma K' and
free hempglobin levels ( 4, 5 ) which
should prolong rhe usable span of
s(ored rcd cells, Bur there was litfle
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diflerence in rcd cell survival when

blood was storcd in these two solurion
/<\

up to 2l days'J'r. When blood was

preserved for 2 to 3 weeks approxima-

tely 15 to 251 of transfused red cells

were destroyed in vivo in the first 24

hours after transfusion 
(7). Thus the

roral K* load from a transfusion can

not be evaluated fron plasnra values

alone The red cell lysis in viuo rnus!

also be considered since its contribution

may be nearly one-third of the total
K+ toad (7). Prolongation of the

storage time by CPD sesults in high

plasma levels of K+ anlmonia and

liee hemoglobin ( in addition to high

Na* concentrarion ) (5). These subs-

tances could result in potentially dcle-
terious effecl's in patients with heparic

and renal diseases.

The fall of toral leukoc-trte

count in our ACD blood ro approxi-
mately 80% of the original value at
l0 days of lilorage was canparable to

rhar of the CPD b'ood (5' 6). The
higher recovery of leukocytes in ACD
and CPD blood than those observed

in heparinized blood was probabiy

related ro the inhibition of surface

adhesion of granulocytes in solution

of low pH ( 35' 36 ) and decreased

ionized calcium (37). 16" numbar of
platelets in our ACD blood decreased

to 6l I by day l0 and ao 467. ^t 2
weeks was slightly highcr rhan those

Vol ll No z

observed in CPD blood (5). The-

decreased numher of platelets and
leukocytcs observed is explained by rhe

fact that rhey form clumps during,

storage (38-41). Lighr and €lectron-
microicopie examinations revealed that

the microaggregates which developed

in stored blood consisr of degenerated.

platefets and leukocytes ( 40 - 42 ) .

Coincident wirh rhi: there was a drop
in the plarelet counr during the first
week of srorage and a progressive

reduction in the absolure granuloclre

count. The finding of higher recovery

of platelers in our ACD blood is

explained by rhe observations thar
plarelets spanraneously clumps more

rapidly in 6PP 61oo6 
(8'9 . This may

panly be due ro rhe effect of higher
pH of CPD blood on rhe velocity of

'platelet aggregation(43). ' Ll mphocvres

are relatively nonadhesive (35' 
and

mainrain their functional and structural
irrtegrity during most of 3 rveeks

srorage in ACD G4r 45). Il contrast,
plarelets and granulocytes became

adhesive and rapidly lose their viabitir!'

during storage 
(35'45'46). Even though

662 of granuloc)tes were viable at 14

days of storage as observed by us it
was demoDstrated that irreversible loss

of function of granulocytes occurred
after a few hours and granulocyte

mobility, phagocytosis and 02 con-

sumption were markedly diminishedr
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.afler one week of sroragc in ACD

plasma(18' 47). Mor. recenr observa-
rions indicated that granulocvtes in
whole blood stored for 24 hours reraine
,their phagocyric and bactericidal

,.1;u;,;., ( 18, 45, 48). The decline in
function afrer ?4 hour of storage further
indicared thar rhe granulocyted would
'have only limited value for transfusion
rherapy rhereafrer. platelers losc their
ability ro survive in vivo very rapidly
and whole blood srored in ACD even
24 hours is a poor source of viable

platelets (49' 51), Ir rakes only 24
hour storage for the percentage of
viable platelets ro lall ro 52 tevet(22).

Facror VIll activiry dropped

rapidly during storage ar 4'C(52-54).
Our baseline facror Vlll acrivity was
very low due to the dilurion effect of
large amounr of ACD soiution and
delayed factor Vlll delerminauon, Al
24 hours of coltcction rhe factcr VIlt
aariviry was approximately 322 which
is comparable to rhose observed by

others (54,55). 
Our results confirmed

the instabiliry of l'acror VIll and
supooned the recomrnendation thar
cryoprecipirare preparalion should be
processed wirhin 4 hours of collecrion.
The orher coagulation [actors known
to deteriorate appreciably on srorage
is facorr V. Factor V activitv decrea-
sed rapidly ro 402 ofl the inirial con-
centration at day 'l comparable to

6g

. /t {{-("\tho;e observcd bv othefs
Factor VII acti;iry increased during
storage similar to that observed ear-
lier'"'. This phenomenon is explained

on rhe fact that cold - Dromoted
enhancement of factor VII activiry
occurrcd by surface contact via factor

Xtl and plasma kallikrein (58-62).

UTflCgO
Irr ,a ,fl0tlil:10t1u Lofln81n1:t ngu$ 0J

nonlt1uu:3no!n1,t1trontn0nt1nfl uttt!n1
. i. r,.i1ulu 20 t1! ntnU[?LU ACD solution n

4 C lutulnr:tn0O Hnnl:flnU1[r!lnit 1
r a d rlr . V .

rnDonlflu ll lu AcD lultu:fiuno ttllltu
lt v i i rlr

2 fiUft114 :Jftlllnt?ttyllt 0lnuntnuh [u
cPD sotution un-l z+ t'rluu:n pMNs

l:lll|n.tllnlu J Yl1t1rl',]U?Ut0Jll.,ntn0o

111nnninl!nro! r n085.45 + 1A.SO/

tuEtul)llrr[1n ![0:tun0 80,/ lu.:uyt 1o

1 "1U',]U10.lrnBRtn0l]nR0io1!0 1nu [t$tnu?
nu rulr8ou}lisJ 46,9 lornrt6 lu Z i'ijorf
,'f,l ;.... )

nlYr lou|lsnllln o0ntnu L? t1l cpD ruon
, i- t .llnmn'|t$onlnlln8llnuu0gn2lnrn nlu lu

CPD tin-utoJ factor Vtll nOnlodr,::rnrir
. . r'i.rr

n10lut2nl Lrintl lllJ Yt1llrtl:Sn t llt 40./

nlutu'lut|'tn $o?uno [!n1't:n!fl01111J
)e

nlY| :3ll1l lactor V nRr\tt1.l ,tu! n0tyiUJ

40l ntj.JflllOX l lUlt 7 ttn:J coagulstion
/,e.i

lactor OU'l ROulJlJflnn lltlfllloi l.ctof
- r _lvil nnuln!fi.lnuultlrltll to? r]u hld fl1

!14 I .ad rll[t:n nJuluut]tt1: tun :fltn Llluo21
dt
lllU 0Yl!t8n ttctor Vll tlnnnllnUi?U
sur{ace contact fifrf nr,t::U! Kalikrein.
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Tho estimation of lros TBG in

sGrum can be achlsved by Radioasssy

using l25 l-Ts Ths principle ot thr

sssay is binding. TBG with an excess

amount ol 125 l.T3 and the rest ol
126 l-Tg is extracted out by charcoal.

Thi3 tochnique haa been tound to b!

sinpla, r€latively, rapid and economical.

The resulls we.e oblained as the

petcanl Tg uptake and the uplake

r8tio belwren test serum and pooled

notnal serum, which can be used as

en aid in diagnosis of thyroid funclion

togoth.f with othrr tschniques and

clinicel symptom.
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11 ltnl 12 lsolates 'l1}S1n'U tt0O1141:lnUl
z-.t sr]r'-

tS0n lfr Diphrnyl tJltgnl"f0 tR L lnU 3lsolares
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Table I lsolation of 28 lsolates ol Cryptococcus neolormans lrom 72 Bird Excreta.

No, Positive Percent Posit ive

Ooves

Spotted-necked Dove

zeota uove

Ring Dove

Pigeon

44

10

10

29

'11

2

3 4.09

45 83

20.00

20.00

Total

Table 2 lsolation ot 29 lsolates ot C.neolormans on tour kinds ol platino media.

No. ol Organisms lsolated

13 lt 41 42

28 I 3888

Kinds rf Bird

Excr6ta LOA

Doves

Pigeon 8

60.7i I s lrr,eo

Antrbiotics and Littman s

lsolates ol C neoformang

Teble 3

Total

Comparison ot Modilied Chlamydospore agsr with

Oxgall ogar with Antibiotics lor lsolation ot 29

No, ol Organisms isolated
Kinds ot

Bird Excrsta
I 

r"r.r MCA and/ or

LOA

l2

onry McA 

I--:---1;t
'l

Only LOA Both MCA

I and LoA

Oovss

Pigeon

I

13 o, et

otal 89.28
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Table 4 Rolation betwren the date ol lsolation and number of isolates ol

C.neolormans on four kinds of plating media

| ruo, ot Orgsnisms lsolet.d

I "* f;; LOA LOAO

t!

Date of

lsolation

(o"r,s)

'|

3

4

c

o

I
11

17

1-l

t7
't8

I
12

15

16

17

r7

I

3

c

c

I

1

11

11

1l

1',|

Fiaqra I n.htton batira.:r th. d!t. of itolrtlon and nu&b€r ot isollles 5
C. naoforoane cn four krnd! of Phnng e.dt!'

l6

t0

t2

3B

;

D6re of lsot.non ( Da''s)
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t:_-

rt011?n McA LtnY LoA :r :JflyttiluR
, ! r ^an l1: ll,ll:!nUJlr 0fLOrl; t^^:s):1 tLfln

It0 Cryptococcus neolormars 1-ln S.Jn
'll'llll|n:tinuny,/trlj uBn1tnu.,10.lu1:tnuJx vn

tg0n Jff,l,tf un dJx ttflnfJt,flfla.l n:i
nlu flti 6l1ll:nn:l1t{1j.?o i,n 64 2E.,/. '.rfrJ

60.7!l nlNn ,'lll ilat I\ttt0{tfl9i!)Jcolony
r -a !

!t3 Jt{B C. neolormans 1lu!Ua1n1':lBti.t
aL-{

ttB11rflOn yt!?1 Colony ytnUUU MCA t!
ar- A ^ A qoallrd Dark Blue t$sn Yeast tlloriu1tfi
Lignt Blue ll"Jnnnl:nflRoli0n Vtckers !t0J

i.\Rlll:'+/ tlJ'l0nOntInl?tLlUnn?lCoJony
;l A a
ri:lurlu Lo r id'.r yeast rnorrnrrinlfifi
G ray - Btue orir.ri: n'n rl n r:1io1t41.l6s.t
A--x

l!01?tllJ,, 1 nUfl filtJ t1nltBnLi0 C neo-

to,mans lihiifrs o+.zal irnrrlt"orur:
trv
tRBJttollfioJiunl? nu [$r:,3fi. ]fn

t ,r' a
nT'llu,rntt0 lR(nn.J 89.29l;

; ^ E ! -r .I tjy{tltlU-fl ,1011,1:in0tttAyr lCt Di

phenyl a0 MCAD llnt LOAD n0,tlTt;,Un
l{

110 Cryptococcus neoformans y,l!? f lloB

1n t:tlUnttollRJ i! 1 !i:,UUlt -B Ur:
! g - ) wE ,

ti, u,r,t atrin6q un-rilr,nrr^iy prino:1i
,aa-tznrulunJ 3 ?u luntltyilStgJs tJr:tinu

aaoA al-ll Colonies $SRn?t Diphenyf filt{JI
RIrl,rs"trit"$ 0.0d.' otii:i viltnt:riii,

x
lDilt0 C. neoformans lrl isotat"s li fr

lrnna Jl.tfl i2't nttsnnfl?1 r$lltunon
9;

Diphenyl l,1r! nou: J..0l O.o1 / ftt'n

Shields and Aje o(2) t!n; HERTZ and

LevrNE(s) :runuliirliil"ilnrianrrniql

Vol Il No z

tirTnlol Yeast riu C.neoformans [ri
^cylli.'/nrtlqlUntiln0?'Iln Contaminants

gnnflJ o r r r:ri rlu n t:rrunrfr r:rn-lnrirril
ii dl ,i Ar:Jr:nrrntr.rrrniil u.l urio rfiu rr:1iir]n r:

yrono.lnoirl
t

s tlr:utin1?n:?sLtunLtfl C.neolormans

qinr n ulni:rr un:u nuntl',.lr1i "tgnlt]
rzli

lhgJ 38,88,/ t Jfl lnt "trlnn lrrf!no J10J

THARAVTCHTKUL ur.:wrn(?) fi:,rt,r,uti
I ar vA n !!luu 1s73 yr ru o rtu olr rnilrfrl.runlirfirL

t I 'i -
n rt!01 tt tfi lur: 0,tn?.:JsJ0ln Iuu1t1n" n u 1

0lflu0u I Jyll ll4tu0: Lt unn ltn:?t.ylll flJ J
!,,!drrnnnJ $n0u 1l l,inn1 nlrlnntlxl4r1u

- r '- X?l nunrrunaon 44 1lU lJ[lJ !t00ti
tU0Jllnn0JUttnunll1n1 Suspension ltRl
. a rA ' Y141tlrtlOt 1J tUnn 600 rft | lyi1.t]fltUun1t

^ 4 ., c, da IrrtJttgnt$0 C.neoformans [0 t]nOJ ty0u
0u0U'rJuouytso 600 cerls flolnun 1 n)
." - ', c

n?Br$nr{no,r.tn llaurfrllun raio nufihJ nnn
- r,e I

RnnllUnn L0n1fiYt1: lfi: Utg D C.neolromans
",,l:lrl nrlnr:.a rallrlnn't:luonn:iu - (10)

, t 
- 

-_ I

,i Jfl?:ltll11R'tUR n rrtlt:,,tunn,:;teiifog r; t i.t
!J lflutflr^r,tR?t:J$10tnr.,irrrrfiun. "t-u,ae
un!n.ts1?t! 0ft ?0tJ u1i?

Abstract

Sevenly-two dove and pigeon

excreta collected ftom vatious locations

in Amohoe Muang Chiang N.,lai, were

examined for Cryptococcus naolofmans

by suspending the bird cxcreta in

sterile physiorogic saline solution with-

Anlibiotics and strrsking the supcrna-
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tanl on tour dillerent meciia: Modilied

Chlamydospore Agar with Antibiotics,

Modrlied Chlamydospore agar wit h

Antibiotics and Diphenyl, Littman s Oxgatl

Agaf with Anlrbiotics, and Littman's

Oxgall agar with Antibiotics and Diphenyl

Cryptococcus n60lormans were totaily

isolated from 2g specimens ( s8.ae ,Z )
which were 15 ot al (g+ OS/) aove

€xcreta and 1B ol Zg (qo.qzl) pigeon

excreta. We tound Modifted Chta-

myoospore agar with Antibictics and

Littman's Oxgarl agar with Antibiotics

could isolate this lungus in cqual

elticiency (aq.ze/ ana 60.?1/ respectively)

whereas others showed lower percsntages.

However the combined use ol both

flrecjia yielded htg her results (a9.28),
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