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Millipore tiltering apparatus tllfl-i
, v / a. ava

0!1J90nu1 ( Yrnlnl? dilute lllrlB
Yl

1 ',l.J n.J tLn': $ qr d u fl:t 0.1l-t l llu 6I ltvl.l ,l nl
d4,l

,U lutfl': B.tnlO'l LlJflla:fl,: vacuum

i'r
lfi0t1g Lunl:ntBJ n'lifllu 50 ml

Srerile phosphate bulfer u'l filter
)*

ntoitD'1,1 Dt1 lfl lt111tn J!u Peiri dish
A.
TU011411R0 Endo Agar l!{ t'], u1

plate tir incubate 37 C, 24 i .

d;

Knluutlulu colonies f, flyll'tfln n
T.nu!u Membrane lilter 1|lu1R 1u':01

ra.
U1fUU11U1ll organisms nO 100 ml

I
30,J n?ou 1lu'r.

2. Fecal Streptococci : YllnltYioBoJltu

nu rrn LSo11l1:n0 Enterococcus Agar
.a

l.l'l plate li'l incubale 37 C tljutlnl
aa,

48 ill. Ull colonies dlln.1119Ullll

l,4embrane lilter Yl?]Jll1l Enterococcus

A lar. Conlirm nolRuolll nltrll0nt"dB

:l !i, Bile Esculin, SF (Strep. laecalis)

riredium !!n: I0,{ NaC l.

3. Salmonella and Shigella species :
Y 'u ' e

l{n?ou'l'lulYr Ll.lfl0't dilute lJulR 100

A -.
u 1lJ lynn 1:u ltd 01rut1n 1! hi 3-4 XN. UnJ

v
3 1n !n ! fl10 !J 1.1U ''].

nltUl!tA (Bacteriological
Y; d r!

ation .l : n10fl 1J'!0'l1l'lnln! lfl

Examin -
u rlJ 1111
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ml. nla{iilu Membrane tiher l!n"2iJ
.;

u'l lilter n'tDl lnljll BJtu Sslenile

F Broth u1111 incubate 37C, 16-

18 g!. tlo? Subculture nonJlJU

Mac Conkey Agar, SS Agar n:o XLD

Agar 11$"nl]n incubate f|lu 24 ilJ.

1J'll1 colonies Yltl.lflU lt11 Biochemical

' , r ,1.resls n D'luo'1111Tfl0 I1JURD ; Triple

Sugar lron Agar, Citrale Agar, Moti-

lity Media, Lysine lron Broth, Urea

AgaI and Pheoyl Alanine Agar n"T

,^^- drtd ;i
Ufln:0ln lni! Ul]lt1F1Jf,U t.lyll Sero-

logical typing filu::u salmonetla $n!

Shisella tisl

1. Staphylococci : rirtor Membrane
j !vlilter 11nTB.l Lnl]l?lJ U Blood Agar
e t 't 4

Plate n ir:Jfili colcoies rd,tfl0?llljU

l'l'ln Stophylococci rir idr c-oagu-

lase lest llSYflUnn:U1 lermentat ion

Ult OF Glucose llnl OF Msnnilol

na l

5. Pseudomonas: li'l!O] Membrane tiller

nn:OJ lfllj']llJuU Mac Conkey Agar,

tln",li1n incubate 24 t . dl ptate I'l
? Jinll(,t Annlll?lolnn U colon;es
aa a a
ntlOntlg{J ?''tluUl,{ln Non-lactoso

letmenter, conl irmn 0 ItlBn'l Biochemical

tests idUrir Oxidase test, Motitity,

Nilrate Reduction test $nrilifr;U1

lermentation !1.1 OF Glucose ttnS
4t

OF Maltose lUtltlU

RESULTS:

lic
n?0U 1n1O.lU l7)ln! X1n 6 slations

(n'lT1"1) l/ lUttx?1,J',lUYr 27 SU',tlRlJ 2519

^ao.l1un 1s ntniv,tut 2520 tuuTll't[fl:T!14
,l . x - , u ,ta

lt1 t1.lil'Uil.l1DlllLRil'lO!l.lUfr0 : Tolal

Colilo rms, Fecal Streptococci, Staphy-

lococci, and Pseudomonas.

Table 1,

Five Stations lor Sampling of Waler

S la tions Location

1

3

4

5

Chiang Mai Prapa Municipality

Swimming Pool ol Rincome rlotel

AngkBew Basin, Chaang Mai University

Swimming Pool, Rujirawong

Swimming Pool, Saundok, Chiang Mai Hospital
. I tq

111l?U10.J!901ffi n! ?n n0 1OO mt gBJn?outnuttullOSJ Stalions 'lfi|Lnn.r
a a v | ! x.

t? lunt:lnYt 2 l,tvtuitn0Joo1 ufl0.-
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200

150-
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I

100

2

2,600

r,5oo

'i

6-1-77

, - 18-1-77

;t . 22-1-77.

' 26 -1-77

'.:: . lg-2-77

27 -12-76
' 5-1-71

'l 21,0

1 22.O

11 22.5

1 21;0

{ 23.0

1 ./' 2t.0

1 22.0

1 21.0

22.b

2 25.0

2 23.5

2 26.0

2 295

2 25.6

2 24.0

.2 23.5

2 23.0

2 25.O

2 21,O

3,000 , ,

5,fi)0 ,

8oo

1,200

2,000

2,000

2,500

1,400

'':o

1'400 I

30q

100

, 20,000 15000

2,000 4.600

1,000 1./f0q

1.800 8p0

2,400 1,250

2,500 1,400

2,400 3,000

2,260

1,700

'2

2

'. 1A-F77

22-1-77

244-77

29-1-77

642-77

ir: V1-77 3

600

2

3

3

3

24.0

23.0

24,5

2p.0

21.5

24,0

23.5

200

1,300

4oo

10G

10s

10,000

!. , 6,fi'0

700

7oo



Date
Waterl Collecring renfp.

station ('C )

3 22.025- 1 -77

29 - 1-77

5-2-77

12-2-7 |
19-2-77

5-1-7'

' 7-1-77

11-1-7 f
l4-1-77

, 18-1-77

22- 1-77

3

3

3

3

4

4

4

4

4

26-1-77 4

29-l-77 4
(

5-2-77 4

12-2-77 1

19-2-77 4

.27-12-76 5

5-1-77 s

7-1-71 5

23.0

22.5

22,0

23.0

23.0

23.0

23.0

23.5

23.0

23.0

22.p

23,0 .

22.5

2E.O

23,0

25.0

2S;5
t

24.4

'140

1t-1-77

14-1-7 7

t8-1-77

22-1-77

25-1-77

' 24.0

24,0

23.0

23.0

24.0

23,0

23,5

23.0

zz.?

10

170

80.

20

40

.'1'

5

b

.5

30

40

20

20

40

320

50

220

150

l.t0

60

29-1-77 5

5-2-77 5

12-2-77 5

.15-2-77 5

..:.aGd;;.I :: .*

Numbcr of organisms per 100 ml '
Total Fecal Staphylo-Pseudo-

orm ococcl coccl moDas

300

600

100

200

. 500

1.750

600

700

800

500

800

14

10

11

-4.

2

2,000

30

200

100

100

100

100

,!:
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z 4 t- ;
{tA Staphylococci lll U It Oll }'IlJ I lnY| fi fl

| ! -,1
n?1rt0nlCU ''I lfliXln Stalion Yt

t! e s ,r I

1,3 rrs3 5 flUr"r8ll?uou! lut?.) 1,000-

20,000, 500-10,ooo lrnl 0-2,000 m
ty

n0 1OO ml uln'll.rll'lRlJ d?Ulu Station
.i g bq . e A
112 rlff: 4 l4illtgo|r Ul-1UlUU0Ull'ln Y':

Dllinoqln contaminalion nlU U iO.

Z 4 za
tfro torut cotitorms ttiuti ofrvll luriruru

i
fl0Ul \Jl.l :oJnJ lllntto Slaphylococci

;l

tfluyul:..nLu station 'i1 1,3, ltnS 5 t5u

n"urrn: r':d1utr.r goo-b,ooo, I oo-1,400

[n3 0-1750 fllno 100 ml 10i n?0U1n
?"-;
U1 n ,1'n ltlll fl?U lq Station n 2 (l.lJ

A
4 ! n't':.ivllji{o Total colilorm Lnu

x 4 aa dr

itB Pseud.,,nonas tll uLtDYlvl!loJ lt'"u
.;auflt 3 ltrultu'$ln station vr '1,3ll8;

5 Dl, tut l.J 600 -1 5.00C. 0 1 ,300 tlnl

0-170 l|lna 100 ml iOlfllBU1lUlnlI
t!nlfl! S?U Station Yl 2lli! 4 n't?t llJ

A -A
vtuttBR?utnu

ITO Fecal Streptococci lll u 15 ul]1'{U ll og
.e;'-
Ttnll UYl Station Yl 1 ltUJlnU? nsl'll,orilu

t?,Jl'l detect !X lfl 11.10,1 200 n'1 nO 100

?ml 10|fl?OL 1,1U1

al u r.i !
{Jli00Jnn11Yrnl?1l,tuu 1"1u11rfr .J

) e ' V a. q

Ifl RYrnl?1 1'l!2',tUMnfl ',tOU "rJl.tl7ltn.lJ tq
) td

dunl'lYr 2 (14 XnllRlJ 2s20] {J1M^rJ

Vot. l0 No. 3

e ... . ? ' B,
,Junnnou':u 1r Yl1n1t lnu u'l ll,ls 111 uu ll]J
,b
dlutt0 Salmonella tln; Shigeila fl:l1

lrr'nutsasrnrn stution.

Drscussro\:

arn nfl onnllnirr"lliuLnl'' liruirri'r
AtJ1iU'lY| 11n StationYl'l n0l,rnuOln Ui

AY
1'{. ll0JlJ:JtJltnflulnun'ttsuJ L14xJ }lutiDYt,t

Tolal"coltlorms, Fecal Streptococci, Stsphy-

rccocci Llfi: Pseudomonas lUn1 lUROU
a / V I ' ,14

1lJfiln? l Slation nU '1?nU1lull09{nut!u
Y a I I I i. v r.|r'rrftnlulr111n |l u1 n]l t1r00ufi00n

r?sl$nlnnnnnin0u lulr0v{nfl 1!nlTn nDu
.i .r , I A t
lt3yu1 lllrJ1Unl:*lTt{BO',t 0n0:u n1:nn

g e e'r a A a
10.1!f ot?unllsl.]unllJn1:nn1Dtt5011 lll1.l1l
, I V 'a Vr d . )e

11?lllll luu Inrrt Be n 1 '] ll?ulJ 1n n I ,l n ii']ln o
, 2 a ,r &r

o0 9.lLu00u Lulll lun 0luilltnl 41n10
& r- I .i

t'/tuJvlOU 0:.J1lt"{ tls 'lulUt0.Jil'O ltl 't 'ltlJO
. t g\ i - d V

t flUnUU'llln Station 1l 3 OUill UU'11J'111n

- . . .. ,.
n:r0l,rtln1( luljltl$ 111?TUlnUltg.t !1,l r tJ
dr yd . I r f
tuuulu.l t lu?ulo'ttto lulrlnnnnnn uTo

ll
n rl Rn']r6::1J!1nlrU10.: tt013R0|l 1nn

- V. X.'
RnnsnDufl']lJ?utts3L?n 1 fluu'! J'11:Jtta lu

e | !. ;
Stalion 3 uounllttBh{ Station n 1,

VV"a
ru 1i l1rrfl'1r"u 191n Staion YlJ2ltlr,Ju lJr1

r-fi tnollJ iot14:1lljl1ulu Total coliforms
e 4 j Is

nO1,i'! lJdn tJOiltUu indicator Yl!DnLO
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' vc'l'l g1UuO11 contaminale fl?0 palhogens
Y

lln sewage contaminalion LR nUUIJ
e . ? t ' a I a\ ?

ooru.u -t"r u'"J11'tu1!'lun 1:r140m 1lx 0 luu 1

- I'
LSgnoU !flln1T lS fln0l- i{!! URU

;Ad, l
fl lul:r Slation Yl 2 lLnJ 4 {JiUuul

I ?a . 
^ 3 dl'i cflt3 ) ,rrui, Ln l ttn;:ltl?tfl tltufltl

1 1ll ll 17i :.r : i,iili n 1;'!11.1 Ut?BUl 0l U 1 0U fl nER
'j t' I Vl?n1 i) t tt:LsflnaTullrun unJLLul

A I t. Y I
LlI0gJrtx0luu'ErJflncflnnr ( t! un IEcl3

ftecircura rtng noots ) dlanoiuffldorr

lri E*.o". I rn uio rl rn ir"tu'irfirl:;d re::
Y ta, ? 4, I,^

u11n tLl1ltJu uln:'tlu tuutan a1-|u!: lm
r rrle

naifln0ru Luf,t3 llJ lflnnn.ltns llnlt orj
- i di I

contamination 1 1n,r 0 lutl: B fl.J B 1l "l tt0n:
d)

n nl101!1rrRlflUflnoiufi excess fifilu
? Y- !u'r a3u1l1 Jntltrlr!1:Jy{ljttso:1:rng sn
et!etiuvt!rto Staphytococci trfitrllu.ii

'^,|Ul1llI0u 0'lSlnRnrOJlln contamination
Y d 4 re

t lnilon0iHn nu ]n tu u tn

tAarY
n'lU station 1l 5 lU tl6't:? lull ln?U

R0n ( luxtrl norirLy{lluf11$n:, T.vr. unr
A 4 , k jr ,r

t1u.r rl,rx,r IJruun:3?lull'lyt lu rfi1i'r:ul
'Vtdt-l4lJUt'lllUlloJUl (! UnnlJ : Fill and

Draw Pools i fl0 ll'l0ntwt ltflRo:rli]lu
U.

ft )lilluu, .tfl:unrtslnfl:n0ufrnoaor,1rr
y x r , .i I r , ! a .;

lt't?1,t lll, tr c"{.t l1-tf, ::1llrJ1nl u 1 J13r!n uu
yr I y ' X ^ tu1lutut:Jfltfiul1 l,flU:JnDUU ]tn1n,J rO Ul

I46

.,. r | ' V
lv:.i n J 1 nn'tn1lrun0u uJttuuou ouu
! ai I V Aa d.

tS01111U11nfiTJl1dU'lUX'tlll'lU?U variss

& ,-
:r 1r, 1 u0f lli I Sn ilil$ Jli?fl n 01J Llrtuli]:'nYl 1

v e d . aat
n 1':tnt?i?0u 1nL1 n-,tn'U luooult?JiollJ

i ;-! 'rr ,; V t a'ln tln: lu:3u311ljJ li iulunuuul ( :J

underchrorinated ) u ,10"!u:w:'vn"lil xnn
llq .

1uri1 l:vrrrioluiirururiaul-r.tc.r Inu

|,efl13?'l?rlLt o Staphyloi;occi tl6i: Tctal
i,) Vt ,

coliforms Lwl o 1in! LUJ::131'llUnduu l lurl'l

( overchlorinated.i itnl,lOllluA0, n'l:'!/1U
gYr'I

L1'093n0nl q!l process tUn 1:'ll "lt0
Y. 4.. v r ;

lUfi Tl? f llU11.llll.{f, Jfi 'lflllJ1n lUnllYllJYl'}
? v x ;r ,

LurJ alllu'iil1l1l80fltus1r n1tnfl t{a r il iu
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:J1nfu 1t flnoiulufl?'r:Jtn llu 't3!1ol

0.4-0.60ppm un:nr:ldnnoiur:riilou
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nnoir.tllnrfiu'l t :ta1s5! irritate tio
- V re

nltrs:r:Jnnoni ol:lrirln tn:r:nr:lioos
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'tUn,t lU\:0gl tcYll LU pH ll0JUlneu tU

,1 |
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noii nlfi auuulun:llr.luyi.rorrn'o,rlti

}l'lil lime 1410q ll chemical AU1 rl1011

Y I '' { 'tl:Illllulr'"..91 ptl 10JU'l II)|OOUl iu
x

?1"lJRlitniu0u \ pH 7.4-7.6_l uonllnu
Ad

n 1:l nB 1n't'IJ610',lu jJo.tfi .t0 ul :0lJf, 1;fl fl ?J

1:Yl1?1n?U lrlr rllitnu u]0 'li.r.Jr01J I s{lv
tYd-Y,{q'
'?'llru'r R'tTl:ltfln'lgu 1B 19..11rn O ttunu
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l4 e
l1n3 pH 10,tu1[rlultu[on1:7)nn0i1ant11
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'ttllnl I nltml| n??lu liu'lfloun 1$ ]nn oJ,
?I 

'tuf2Jttnnnvlul? BolltRrgD,lul !t!tnnntJ
e r t - a ed t

nB81n 1i [rtl1:J]tnt$ :uutytur h,,lnt,[xD
e' te; I e

lLnnnlrflnoflyrnofln1n Ln trn9011ulfi.Jrnn
I 'l

^; d r'ln.roytfflnn0Jtl:utinfitruLRJlu "l ou
a. I I A.

141i'lR ofin,rl'tn unn t I.t l:ntlry{lltto l,$
- li ?, tu!1U?UflAU1l,tfii r[Uo.]t1nU1 U lft Xsto't

! r,r Yr-
lt0 contamanale nJ [I lllll1ln.

ABSTRACTI

Water samples were roulinely
taken from 3 swimming pools and 2
sources of water supplies in Chiang-
Mai, during lhe week of December,
1976. through February, 1977. Mi[ipore
filter technique for the concentration
of indicator and pathogenic bacteria
was used. Lrdicator and pathogenic

b3cleria were counted as the number

of organisms per 100 ml of warer
sample. The station rhat located at
Chiang Mai Prapa Municipality showed

t,.|7

higher counts of all indicator and
parhogenic bacteria rhan rhat of the

station at Angkaew Basin. Rincome
and Rujirawong Swimming Pools

showed the lowcst count ( or none ),

wherea s Saundok Swimming Pool
showed the higbest counrs of alt
in,icator and pathogenic bacteria.

Sr.rphyllobocci showed the highest count

of those bacteria found in swimming
pools. The number of bacteria increa-

sed with a sharp rise in rhe firsr
week of January, 1977, Sanitary
quality control of water in rhose

stations wa$ also discussed.
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Fibrin detradation products (FDP)
.)

iull products YtInR11nlllunlTuoti fibrin

(ribrinotysis) fl!'jr FDp rJ:lns'un":u g

lragmenls flo Ffagmeot x Fragmenl y llnS

Fragment D urj .t o r r,rri r n'r rio ur,ln-'1fi tir r n

iU?un11 Fibrinolysis iMardar 1969) trall-

lY,
lile 101 FDP lJJ3lJllu 9 tl l ilYlll-lu (Win-

trobe | 974) rilrr0l lLnn'lr FDP ItUr:-
<..dlvt!.
[sturlBruuo? -Jns lunl:']ur !J lln Dlc ?rlj

Intravaseular clottiig, sevefe liver diseasc'

fiyoca.dial inlarction, thlom bo embolism
ir ' I d
t.r L:Rrrn 1ul:rJ FDP fi J lunl:flnt1ltr

lrl FDP Tlll Lab nloUl1n 1!UBlUlnttll
.. r-!

Coagulase nlliOStaphylococcus sureus

(Richardson, 1g73) Lalex agglutination,

lmrunodillusio, ( t\,lefskey, tl0nUOI:x? l

Sefsitive fitrJ1nRO Hemag g lu t ination

Inhif,ition Test (Thomas et al., tgzo) 6.1

ll 'l'l'lt R adioimmunoas s ay (Gordon et
\..

al,. 1975,/ 1: sensitive llfiil|flntll ln J

0ln[|n]||1\,1nl']

?on'ut3!rn
a

OflJn1?lflllllj Human libfinogen {,t
. ldl e -a;ll5L!U Antigen n'tu?f n1g [n; tn:t

!1 i.
anti-human librinogen llllDi ly{0U1111

It'ltrln11Vl1 FDP iftU?f Hemagglu tination

Inhibition I echnigue ttn:fi"o,! nltvt1
T ' ie I

Rlunfi tln rn0R lanflu yrrJ'19]u lflun !1ltln
tr.l[:.lr.ttrltnunttf a,rlur trn:nt FDp 1u

nu[1Y]l!x acute giomerulonephritis

r"orn|t,ncifnr:

1. n1:1fl:91.1 Human Fibrinogen (Regoeczi

E.: t 974) i;tn'lo Prothrombin lu
Oxalated blood 01U Barium suilate S'ln

ttsfi Srutlnmsnlmu r6uilnri
R]LLEUN Ctr CrufNO MOf
O/OOOI;€O rnecrC0l /grenOe/

DETERMIT{ATION OF FIBRIN DEGIIADTTION PITODUCTS USING

LOCALLY PREPARED FIBRINOGEN AND ANTI-FIBRINOGBN

.1 .
cTR:31 tB'l?n] .sunn

uuYlB t n! [to;J
su'n n?$n1ln! 1

':vr.u. ( !r'rniRo1rriN r')
?Yt.x. ( rnnllfln1: $flYr!')'

rr,.r, ( rnninnr:ur rf ), Ph.n."

No. 3
| 977

' mni trn iir:n-.,ri vrr rn irin nnr:ir,ninnr:unnu'llriru,n-uiiurlnri
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v;
UUOnolno$ librinogen 7l 0.24 satutatioh

t/tl.t Ammonium sullate lln ?n:01Ufl:nOtr|

nifl o.ts l'rl. Phosphate bufrer pH 7.s li1

1 di.ty." n"u enosp\ate bul{er n-tt6.l
e V. V .1 u

ItnlnnlllnBU Dialysate tluOnn:JUU.l')'lU

0.2 4 sat, Ammonium sulfate

2. nlltcltljll A,rti-human Fibrinoge n

a 
' le e

tt lJ Human fibrinogon llt{llu lRnu

complete Freund' s aajuvant tlilrorfi

lYl'lnu u1 t qflrl:ln1gtu1ln,{111U J 0.5
V ' {..}. ' " a,u.fl. llli no l tlrflil.l1lnu I nufl'u

ira I l.n. 10.1 librinogen fl"u ln-

conlplete Freund s adjuvant 1i8.11'ln

V.
10111 4 fD,t t''ln1!1n00?J )flt1i"'l

Antibody Titer

3. n1:ln:!l1l Red blood cell coated

with human liblinogen Ln! human C

I'
cells, Rh Positive l1,l Alsevet s

ve
solution (1:l) !1nillnaln 3 0:'in'10

phosphate buller saline pH o.z rln"rr'ir

';e
0.1 :Jn, 10.1 packed cell ?lnTitln'l Ilflu

n"tl o.t ln' librinogen ltn32 n' BSA

Lrslflori'l tfr$ 0.25 lln. 10J 2 51! qluta'

raloehyde lu Dhosphate b'.lller saline,

t tr i
rotate yl |80 rpm 2 tl llr'l llottUn
e Y Vv

1,10J 1-nUUnlJ cells 0n 3 fl:in'l

Citrate buffer pH 6.2 rrnii.:rirLi

Vo!. lO No. 3

tiu zo ln. cell suspension 1u

Diluent ( .z / BSA lu citrate bufier

pH 6.2 )

nlTlnlUlJ s€rum samples lt1:ln0n
r) r ^ a! 15

11n'.lYrlJ ItJ"U In n lUlln 11 {!llUlnunl -

t e 
''l 4Itti,t !t xt 11tr?u 50 't1u tln:Ru tlnluu

Acute glomerulonephritis ( AGN ) E

:1U lflglt plastic syrinqe ll13[n0fl

:J'l 5 lJn. l'llntl 500 KIU ?0n Trasylol

(Katlikerin inactivator units ) (Bry"r,
!\i

Leverkusen, Getmany',| incubate Yl

. ar 4 at Y
37 t.4 tl llr,r lru(un5: tlnllu
Ln! 100 unit/ml nOJ thrombin (Parko

-Davis co,, vrcAigan nazsz, usl. )
t,a.

luon:]f,?u 1 : jo t}lon1n1d fibrinogen
) a !&1r .rr I
ltmnoEd lutr1lJ nJr.r t1 I 51tll.l 1l

37 ff. tluntr: 00r11n librin tl'lun11

1]tl high speed

5, Hemagglutinaticn - Inhibition Technlque

Drlute setum tlnl Standald librinogen
;, .- t'
rt t l0l llju seriai two lold dilutions

l5 N4icrotiter system U; 1n: 0.025

^lNn, In1l Anti-iibfinogen n titrate

t!,n? nlLIJ 0.025 lJn. Yll serum con'

trol ( Diluent n-tL Undiluted serut )
- r ^.,!lnv lrbrinogen control \ Diluent nU

'i^fiblinogen J n?0, Incubate 110 tlll4jl lJ

l5a
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e Ji V -
lrD.J 4 S?lrl.r ilnl,|UtolJ 0.025 xn.

no': tibrinogen coated RBC suspen-
! \ YSr,

sion ( T RBC control nlu I ninil'l
I ^-no0tltrriuoron 1 tl [11,] a]u 8fr

titer lOlnl: inhibitbit t|411{1 lU]UU

n:Jfl n?0 Jll

.l-.t\
Conc. of FDp io serum ( .ti g/ nl ) =
T- se rum

x Conc ol standard
T-standard

/\\ )!'g/ nl )

T-serum = lt'lun0l'J10 J inhibition

titer 10.! serum

T-standard = fi?unn!10') inhibition

liler 10.1 standard

Total

AGN (Rabbit anli-

fibrinoqen

211:Ot

ii Hemagglutination-inhibitjon tech-
. -?....,, q inrque U l,iu11 l1..n tlnnltytl lflU

!1111llnT': coat RBC oi human fibrinogen

159

nlrrirn"u serum fiuJ':B AGN lfirirrrj?uu
;

iYMJ:31,1?1J Commercial Ab llngn

tll':uNl ulon

HnR',r:Ylona,t

nlTtnts tibrinocen i001lnlnn 12

^^ { ;r!r ;
lun?] ll:nvr5 t|n: z yield Yl lq !flnlqnu

26 / rio6nrisurrnrir tibrinosen lu
iln1flJrilnA unx ;rloi fln16il'1 ir5il

flutflttlll 11nn1lfi:1i Anli-tib.inog€n

n{!?11,0 titer 10J Antibody O,l 1:32,

768 f,lUn1J 1lt1 FDP iURl{ nn 50 :1!
/1r FDP 0Ullvt'llJ 0-6.25 . /i g/ml ltn!

e1fr ru loN I rop 12.5'Eo -e. s/ nt
, { .lnll]fl't:l Jno I B

y{1J1']fl1 Bovive serum albumin l,tOUlnU
t r A t tr
LU 1,1)01,l.JlJ'll1001tn1] glJtaraloehydd

^ l,Uur'tnu.!ytJflBJn:thiiYt1l1,1 tnR Auto
rt

hemagglutinaticn nlflll4oUn1: titration t.t

Serum Sample

AGN (commercial

Antifibrinogen)

'_'- t _-

-l-
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nOi lit16ts lNtfll{13ttfl tibrinogen BU't.)
-'v

tRfl?t?l'lull|'|'ntr:{1o.J l"d BSA ttn: gtutar-

aldehyde d1$?ul, 1n,t!J13n-?0ri?u speciticity
-.!d-,.!r!r.rroririun ur.ii rli iifrlrn uio,rcrflh'inr:

inh ibiiion

l-globulin

Trasylo

specilicilt

1n0 hrrun albumin L!sl human

tnu (Das, 1e7o) e :i6o1ri.,r

LlnJ Thrombin yl hn l}JlJunoB

noi reaction niulun tltnnor
ilo-rlrnr:yrnnoln Repf oducibitiry fl"?dIfl u

'lo1irn r:rnnorf:"r,6.r s nirlurrn,qill 1
niln'ru rlfirir rop rrirn"u

ABSTNACT

Proreolysis of fibrinogen and
fibrin by Plasmin resulrs in rhe elabora-
tion of poiypeprids fragmenrs known
as fibrinocrn fibrin degradarion products
( FDP I Split products of fibrinogen
and fibri.r ( FDP r. are found increa-
singly in paricnr sera wirh dcfibrina_
tion syndromc and inttavascular
coagulation

For hemagglutiDarion inhibirion
immunaossay of FDp, human librinogen
rvas prepared from nornral nlasma by
lhe merhod of 0.24 saturation f*r ammo-
nium sulfare fractioralion and rabbit
anti-human fibrinogen anrisentnt u'as
produced. Using gluraraldehyde as .r

couplrre ;rgcr)t berween soluble antigen

( fibrinogen ) and human-0- cells, rhe

FDP rvas assayed in 50 normal sera

Vol. lO No. 3

and 5 parient sera with acute
glomerulonephritis. The obtaining

results are very encouraging for
furrher study.
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nsilSmn[nrnslninu rduilnu
Djtreun otr cffono moi
Q//OOOt€O aneCIrCOt ./CierCe_/

l,d

tJoula.: uont qu gil llu! Et 1,:1 [UtOAO 1A{nUtilgiln6
y n I ! f , - - A

R? llldlJytu! :3U?lt I U:OU nuufl ntsux

i;rr:: li rr.:'. lrnRrinnr:, rir.iru' ;
:'nurfiiu: Ph, D.*

filto:
n? qtu

t a t,!
l un rtn-nurn:1ir f rirn rrrinno,lli

/a
finlr::o":tlo.l total serum calcium loa

n1: ltl?lRURn'rl"l !XU Atomic Absorption

Spsctrophotomstric Method; FluororneUtc

Method ; Titration ( EDTA - Catcein )

Method

rrnnr:finrrlunu nfi ss 'lra ru
rrr:nllg.l total Serum Catcium lnlrifr

ll1J.l tnlLX Alomic Absorption Spectro-
.a ve 

^photometry ( Double beam) tUUfiielJ0t

RJUNO

Reference Method = LBB mg ,{

( a.es J r.z+ )

Atomic Absorption Spectrophotomctry

(singte beam) = s.s6 mg,/ (s.so + r.zl)

Fluorometric Method = 9.07 mgt
(g.oz + r.oe) rrnnriln"rorjtnrir6u

Titration ( EDTA- Catceir ) Method

= 8,7s ms / (e.zs +- z.oo )

n ltl'lj: Ulltylu!f lJBCnn!? t Atomic

Absorpiion Spectrophotometry ( Double

Dean,l tlflnnlJt'tn A tomic Absorption

Spectrophoiometry ( Single bearn ) -
(p < o,ozs ) rrn:rrnnrirrnl Ftuoromerric

Method (P< 0.001 ) ucilJ[nnrirrn-u

Titration Method (p > o.r )

n 1:fl nt ln {R? TlJd lIfl u!':lulT.t total

Protein, Alb,Jmin n"L total Calcium usll

fl1lJ1:0 LX lUnl:nl']tr'!l'] lonized Catcium

lut?r,lO ( 2, 3, B-13 )
)1ln Subjects l 02 rlU riol;oflu

ntll|tUttl?l?1J lotal Calcium tro: total

Protein lnUtt Fluorometric N4ethod ,Bl

litration Method dry'l-l totul crt"irt
l't1ll1

lonized Calcium

= 3.Bs ms/ ( s.ag + o os ) rioli
Fluorometfic Melhod

t'1rl?i IO!O:tUfl n$:tnn fl nll lt?iylu tLlt t,tntrn-ltl l llll
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= 4st ms/' ( a.sz * o.eq ) riili
Titration Method

ttRtl'lnfll1tifilJ uinol total calcium

n-u albumin

lonized Calcium

= 4.e1 ms,/ ( a.sr I o.so ) rioli
Fluorometric Method

= 4.4a ns/ ( r.as I o.ao ) rioli
Tiiration Method

uYrll'r

'ir''rnltn,I1ll|11:ll1ltro.t[fintgull 7l lY lu
r -^ f o | ,

1,rB, J0Xnn1tr1{inxRnuflrnunl 1 tur!

ll-nr:n:rrur Total catcium rrri::Jao.:
; -.- v;. o ,/

tlfl0ltlllJll lt.llU lul'l.tnlUuuYlfllRQ RO f ree

form raig ionized torm(1)ttn:n'l:n:?ru l
- V . rt1:R 10,: lree calcium UUd1 1:nyl1ln

Ln88Tlgfll'l ( u! 1ll4 t 1.t: !n u 10.t

total calcium n"l:;n"ulo.l tolal protean
v ,t

1't10 albumin\zt''l o ld u'!4 i n n lt tl,t n ]u t1'l

lnYllnllflnBln,Jttn!tr0,1 total cslcium
.a

ttnl free l.ltO ionized calcium IURU

r ii, a
LYrsnrllJnl! lJ:

?llo |loc 2tn1?
a . tv

l'r'toulJtnofltnlj tfllln Yl $1n1! rn 0R

It4n!f u1fl 1:tftoo tD,i llJllu'llj'1Rufl150!

tllI Ltlurnu ll luun0ntln 1r:rrnllrn ?uF Bu

'{. (, !.l!'l!*': ;::;la1irr:- vR:- -r: .:it43-ir . i

Vol, lO No, 3

. e4
11 !'!?rnBnLlt Jfl'tm ui,'tn,l :lJ1:} 1.2 tr".

Y . | ,t, u )
llnUUUl Lll lJU tl?ll cenlriluqe lWBllUn

r y,t v;d, 4
ttln"::"00n:J' nu l? lullnlnltn? 11 911 rn

Ltn:ln! i,,t !Lq' t!1l (6 t] 0 rlr]n lnlTytf)

naJn lil'i,uL'rnr 24 siJ, lrrnrfi'rusuri
, UE,T q

n10u1,t l? Lxfl !uu (-20 n, rJutyrBlloJ
.en

n un 1:r5 010.tcr20u l.JtnoR au tuo,tIl cln !
n1111: !fi! tnxo$ nf fl

n11n':?111:in"ljnO,t total prorern

Inuif uiur"t(o) un!nl:fit?n 1rlR-tlT0i

atoumin lnoi6 bromcresol green(5)

nr:Ur::nUlO.l tolal caicium 11nU
,-\'lt l.titration\o,/ 2, fluorometfic /, 3. alomic

absorption methods lou1in:'11$lrncnl!
AA

10,tn1001'lln BRnl0tfll o JN oltlru single

LLn! double beam atomic absorption

spec troph o tome ters fl'l1,:L'n 1:in: U tl
,l .,.

standardi lrnJ n?0U lin:ll 11{OtttUnl:
I ^.hnr?1r1tou'ln u nlnl RlJOlo.lUTBYl

Perkin-Etmer lunr:irnrrYlnng.rflrrrur
,L . arunrfr:rlnrirnr:nnB1lurrln1,!'l r:nsr

n"'lo tlu slandard curves, fecovery

tests etc

ll 11.1: ! n 1,' fll111.1'11!n]l 10 I lree 1110

u.t
ionized calcium UtlYll lngo 'lflU fll l1l fl ll?11{!'

tloJ total calcium llnU total protein

' { .!/^.^\tl:fl albumin tlln0lUu\J'ru/
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Zeisler lormula

Origina i lormula

When

Moditied lormula mg Ca2+ =

when K= 0.194 + A

A = gm ol albumin

Ca =mg ol

P =gm ol

o

fton1:Yl00aJ

nllflnLj'l standard curves nli.l ?llj
99.c',

2','l nl1 flri unruut6un:{R ||n:fl1lrru
A

standard curves lBJn1:tl1?tltlltnnltdlJ

fl? ?i- iluorometric method llU!Ll11 sig-

moid curve ftJ?I?BU lJYlUtlnfl lUR Dnlt
ab a
tlttR:On10i1J:311 G.K. Turner Associates

) .e Y
t.t!?J1l8,l staniard curves yl|':'] l,!,nullU
4e

lllllLfiUfllJ S't;t:1J recovery tests tul?1
i.ln nnlJ"l RJtulR.t L2 lunl:1.Jyt r -3 filU::J

n111,lff 4 usn rh;rt,iufirr:o-lto,runnrf ol
|,|

|'flu1trfl rJ.1 lunF:Jn?au l.JnBIUUn n111J
)dlyl s t!unl:t :flitL71u1Jfl1ltJt!nnfil.t to,J

A'
Hnnl:Ylino,Jttl0! Ullrl! double - beam

atomic absorption spectrophotometer ll!'j'l
!|JriO?1Llllnnfllln:J titration method ttn

I v I ae1!nlJn!tlt0lf single - beam atomic ab-

sorption spectrophotometric technic

ms ca2+ = a ca-e/s ....,.. (+)

lotal calcium

total prolein

ca-K/s .... .. .(z)

K+ 6

la
n111.171 6 Lln3 7 tlfiRini:lfltto.t total
p(oreinlrn3 atbumin 1unrlnafintullr0i
2 nS rln:l{lj?1!nllnnlflil.t:tU in fii:.J
;t*yl I r,u u n1:1it u: u:l tlltJ1J 1,1i Rl111tt nn n 1,r

a I ^itOJLLRnltfl:J tn0?6 titration Intt!' uo-
,1r'.i

rimetry '!0Jn8lln10! 1i 2 nn:J 11nn1:1Jyl
I 'r6 lln: 7 'dn l1lunn tt:ntJ8l0n tolal

t ^-calcium lflU?t' lluorometry :J0tf,,Jn1l.f
||;

titration fi1Unn:JffiO.'nn!n:inUSl nttlJ
;.yl 9 Uffll,r0JRlll0l free lt:O ionized

' ;ne a
calcium lln 2 nn$ ?'l l011nn't:1.tyt 6 ttnJ

YI7 [nti tsnltR'lu10t0?g Snly] ulu!n 1trs3
aal

tlLiU tlllj n1't'l,l'yl 10 tlflfl.lnnflt total
.Vtl$; ionized calcium lUnJffOJnS $Rl!J n11

.Yi'
O 1u?f{11.]fl 0.ltlllLl gl'lJlJYl 11 llti{i,tn1

Total calcium, total protein In] albumin
t t!;d v ;
luou LiJl']lJ13ftll i0J [flnt{ fl:J rtns Irjrnu

130Unl.t"l tl,{0Yltlfi nDlnoJtin!iB,t Iree

l,llO ionized calcium
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Table l. Per cent Recoverv for Titration Method

No' value I Z thxpecr
Value Obtained Vaiue

Vol. lO No. 3

I

2

.'

5

6

7

7.10

9 85

I l.8s

I ).J)

19.60

6.8 5

960

7.50

I0 20

12.60

15.60

19.00

7 .30

9.7Q

105.6

103.5

106 3

10t.6

96.9

t06.5

l 00.0

i.0
100

15 0

20.0

300

5.0

I 0.0

Obtained
Value

J.6

lo.7

16.5

20.s

28.8

59

t0z

tz I
Recover v I

Ir60
107,0

I 10.0

102.0

99.4

I 18.0

102,0

100.0

95.1

q7 .6

r00.0

Expected
Value

100

| 2.>

I 5.0

5.0

Expecred
Va lue

Obtained
Value

10.0

I 1.5

14.5

Recove

t00.0

9t 0

96.6

100.0

Table 3 Per cent l(ccovery for Atonric .-\btolprion Method ( Double beam')

Expected
Value

t0.0

| 2.25

1 5.0

Obtained | % I

Value lRcc.ovcry,rl;
r 0.5 | 105.0

Obrained
Va lue

I

2

3

4

50

10.0

1 5.0

I0.0

4.6

I 1.0

1.1.5

2 0.0

I 10.0

96.6

r00 0

I' Expected Value = Concenrrarion Standard * Concenrrarion Sample

2. Expected Value = Concentration Srandard

Obtained Value . 2 (Obrained Value -Background )

Background - Concentration of Sample

Table 2. Per cenr Recovery for Fluoromerric Merhod

Obtained
Value

*" I i;il':'
I | 9.00

: | 10,25

3 | 10.75

4 | 6.00

9.00

9.1 5

10.50

6.0
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Table 4 Total Calcium lrtiiiu 1 hu samptes nir,r,'urn'u

Method

Atomic Absorprion'

Atomic Absorptionz

Titration Method3

93

93

93

lSubject
l-", -|"
Ii e3
I| 93

No.
of Subjects

8.65

888

8.7 5

o.7 4

0.62

1.03

0.07

0.06

0.10

l.u
I o.ot
I

I 0.07

| 0.r2

SEM.

t- Pye-Unicam Atomic Absorption Spectrophotomerer ( Unicam SP 90 A
serics 2) with recorder.

Perkin-Elmer Aromic Absorprion Specrrophotometer Model 303

Titration Inu EDTa-Calcein Calcium Method

Table 5 C.omparison of Total 
rCalcium 

Inuiirir f ,io,llior,ioun-u Perkin-Elmer

Atomic Absorption SpectrophotomerJr Model 303

Method No. of
IvIea n

Atonric Absorption2 8.88

8.66

8.7 5

Atomic Absorpticnl

Tirration

2.20 < 0.025

| :n

Table 6 -I'otal Serum Protein, Albumin of 47 Thli Healthy Subjecrs

SEM. ." 
It-

0.03

005

0.03

0.07



c.v.SEM.

Toral

Albumin

Merhod

Titrarion lvlethod'

Ftuoromcrric'

I ntauon

Fluoromctric" ))

9.40 1 0.46 1 007

47. 1tO.24 | 0.5t ! 0.0E

s5 18.98t0.67 10.09

Tont Calcium by Fluorometric Method and Titration Mcthod of 2

groups of Healthy Thai Subjccrs

seM. c.v,s.D.
ofNo'

Sub

' Sarnple rrn Subjects o{uritrn-l

" Sarhple rrn 
,subjects 

n{rro'uro'u

lonized Calcium ( Free Calcium ) lu (Thai) Healthy Subjects

7.90 0.57 | 0.08

0. t0
0.09

009

'li ,total Calcium rrn fluorometric Method

"li'total Calcium rre Titration Mcthod
rir I rro Origioal formula
qir 2 rrn rModif-ied formula

c.v.

0.09

3,40

s.60

P

40.005

0.001

Totqt Serum Protcir! Albumin oi 55 Hcalthy t'h"i sublr.r,

Itrotein s.D.

6.97

4.X6

o:'e I o03

0.37 | 0.05

0.05

0.05

_ o.07

o.o7

8.40

9.15

t-test

<0.001

0.001
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Tablc IO Catcium Srates in Healihy Thai Subjects 2 groups

* total Calcium rrn Fluorometric

'+total Calcium on Tiiration

Total Caloiurn, total Protein, Albumin in Somc patients

lunr:rirn r:lnnollul'uu:nr rrrnu

?1n11 1 standard curves llng recovery

I

)

J

4

5

,6
7

8

'9
l0

4.3 \

).)
6.5

t.>

4.8

3.6

6.0 
.

6.0

6.0

6.82

7.80

8.78

9.75

9.75

8.29

7 .31

8,29

9.7 5

8.78

4.28

4,74

4.32

5.t8

5.t 8

5.t7

4.96

3:78

4.74

4.28

')<

11

4.7

3.7

t<

2.0

5.3

4,.8

4.7

ll
I sub j."rlHuo;;e,rio -rirarion 

I l"' .-;!n' n l-q"r I li' " I

| * | ,*^ Lro i'4ri i .4ql .sr8i .r* |

I ss I t.so I a.re l'.r.* |..ourl .'rorl ..i.sz 
I

Table ll

u??l1tot

3.83

3.28

4.42

4.l5

4.ti
4.45

4.44

3.71

4.71

4.22

rr total Catcium rrn Titration Metbod

I . rrn Original formula
2 - un Modificd formula

Ionized .

Calcium I

j t ' 
t t'

ldgl Rn! tU?On Rll0n percsnl r.cgvorf

Rltn3$onnlnnU On2: LUn1U10.t Etrn''
3 . i o e a-

dard curves U1l11:l11 ! fl211|[! l|tntl
l. t.

t6sls !On?t'tllJ'l 1l Itl n'l:o:?t14Htflal
4t4..

ru r( T,ttrJud?ul1l|q !tnr?ut0{n'l1or2t '
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) a / ,t 4
UlilflnldUlldJtl U: "l,ll1J u $Ull sigmoid

t
t '.&, ;4 D

curve I J01U11r:l LlJ ltt?JYlrU UtflUn:i
d r.l .i - ;irn1: ll q!llli)!ln: HsnoJn]tYl')no,JYDJfllrr i

I u. .l , i
||8Xfl 1r|']n1 lR !qu'r?)1u0u"l f{lu:'U

d i ^-t{n1:OTlll4ll,tOnlX !L lRll? i1r ( lluorome-
OA

tric method,, n:, lS qn 1:: l'l.tll B i n U Lfl t.l')

n"!fl1: crnlamination 1l Ji 1:!;B lllfl,Jf,O11
.q xv . . - IItl{ lfl |!n! lofliROu']ult) ltfl'tlrt'U?fu

lru l? tt Lft LLulu.|^n|.ln]n 11lrtl'rln! l': u1u
. ;at | ! a

tnU !Lrl1l InHnnl't11RRo,t YI RlROu ?11flT
. r- ; . re

In3L1, u . ntatlJ otnL Ll::1r]1J 1-2 flljfr'r14

n11n:?rur:rflnritJrilnui; atomic ab-

\'ol. lO No. 3

V e. . q ;
uen!lnuud,m fl 1M it1JuYNln0ntMtu

a ^A -
1;t?Utnor,|n Jf)'t1ur..r fl yrn 10Y101!rn fil unlu

ad
nn l?R 0 i!flonr l3ll u n ltfllltft n(lln]fi ?1n

uut0n

I a r ad
tun 11fl't'll}llltOStg U Lfl!if titra-

V t.
tion melhod 1{ U L: i }llj 1 1:.1 l-ln 1loJn 1T fl R

80.1 LnnlRUitlj?lllJll1UiJ lfl fl n1rnU?t atomic
va v

absorption spectrophotometry 1|JqtlnSYlJ
Y ,a ^a!t^U UB'lilt{0ll:J 111n?f, U:.1 accuf acy fl tllJ't.l

rl
xtr.t prec;sion l, flolttunnnll (fl1 s,D,

!t .lrloull,rfiJ , tr nyiolJttn tl lnultlr l{
el

burette Yl1]Rl']!n:logntlllU al:ttn')
rt--tr.a ;

n1: tt? t'ulll0n1: 01M41 t|on ttr! lr1 1:
{ -r;t r .l

rull? 
'Yt 

tURBR untut:14ufl ttniu"l9!t!u
^ i;s D -lryl tflrun11 nuu s1ru11, Lt lu1.,tBJ nun

n]:lRUnnuRYrl'l l,lJ

r lnrlnn0inllrfl noJn:?11, l1!fl-u noJ
Vl

lotal calcinm Uuy{u211!R1.1 tURU LY)tJ nn
r &.!r,a d A,t
nll'lnt?tliluu tlrR lnt:1 nzlrttolju 95,/
e !.
nlunB (mean * 2S.D.,)

v
sorplicn UU ,JAn1r11n00$rf,fl,r1;#q

11n1: tt ,otrJ orol.i nu tu n0 llJ tn1r u
,a\4aa( 01:'1,J11 5./ ll$ 3n Jttu lltu utn':0.J 0fltuu

LlllJ fl ? llll l" l r lJ m ?i '10'li ?10 n 0 i !lnl vfil 11n lJ
.tt a .. -a ' ! v rtltln:D'l;'Efllg !14I 5 lluljfl2Un1rlfl nn1:

;{ | a - / \ - Y ! tt
nnBDnYl ItJtI;rDU,nU (14) RrUU LUnl: ln

^.rR:0 JrJollu)l tnll'ulj!lu\t tunltfl r2nltfr:1$,1
A tlt 4 e tauu Ytn ln 1t? tRl1314t 1rU UnOnr 0 rltolj tuo

).4n?] nlll110 tont0loJ D 0J u orilJ o n?u

1.

;;

Tilration method

Single beam AA

Double beam AA

RrlOl tot"l calcium ( mg ,/ )

B.75 j 2.06

8.66 J 1.48

s,88 | 1.24

9.07 + 1,084. Fluorometry
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fl 11, t. 1:fl:111,11:lflU1l0l ionized
.Y
10 lree calcium '"tUt:1 [0fi;rll3Jnttyl0

n0l lunlin't'tilr't Lfl0 lg zeister f ormuia
v,a 4 v -

?lJYlt1l u||'ll']lflJtfDJIni[, ll :3unnn,Jt3t1,4u

lfi-rnnr:r.1fi e un3 ro #o*n,rnoouo
,k

lll&'tu Lt1 Ifl11fn11lslf ltuorometry ![n]
IY?t titration LYtIUU ttn il0i n ti tlOnO Jl tn

au l laqu, ., a
n 17 lt !'{ nt11,tfi0 iL Lun t hJ t}lri0u n u trn., n 1

v..4
ulnxigtt1ll'n t tftnn? 1n ut,t11]t! q OA.l fi1

n1ltl Ul lRUnt?n:11fl 'tultyt.t,tolnltu ion-

exch8nge electrode g,t!n fi 1nttfinU tl,{!
' ;" t-

?'rirn10 J.t11'rlflsD.t11nnn:ytlnrun1: tt-
. Z au -a e - J v ^1u nnu u lu HnnllylRn0 J?l1Jfll,tNfl Nrrl uD nu?6

I r I A^
loun:.ronr rn r:li nn:nirn-u (ro,rz) rrri

,t'
od t\t iTrrn'ltJfi?11: lfl nl:fln!111'{:[O

Hn rJ: l iu t u'fi l:'tn":-l1.ln nt: n1?i u.r

:3fl!n0.J ionized l,,ltD t.ee calcium
Y ' 4 d a , rt- a

uuu.Jtuuri.Jfr u r-0lln:lnr:Fnurdo }J 6n
!'l a 

'r-etu tt fl|lljljfi 1,t I tl03l,Un11f,nBlgtu10

lno,:'ir Ljriu ii riu riru fi rc ir lfi::n"u

1o,l lree calcium t:l6uutt nl

Abstract

Serum calcium in health), rhais

were studied bv using various technics.
The resulrs indicared that using a

double-beam alomic absorption serum

calcium vi,ere ranged from i.61-l}.lz
mg % rvith a mean value of 8.88 mgZ.
Enrploying a single - beam aromic

l' t, n.

l7l

absorprion technic, serum calcium were
ranged from 7.18-10. 14 mgZ wirh a

nrean of 8.66 mg%. The srudy by a
mean of l'luoromctric technic showed

that lhe resulrs wcre ranged front 7.9p-

10.l5 n'eZ u,irh a mcan value of 9.07

ttg'4, 'ine resLllrs obiained from rhe

Elrl'A titration rcchric u'ere ranged
fr, rn 6.69- 10.81 nrg% uirh a mean

value of 8.75 mg%.

Statistical analyses of rhese data
indicared rhat by u.ing a doubtc.beam
atomic absorption technic as reference,
the results obtained by those rechnics

except EDTA ritrarion were significantly
different.

The relationship of serum calcium,
ionized or free calcium, serum protein
and serum albumin wcre known ( 2,

3,8,9, 10, lt, 12, l3). Using rhese

relationships rhe ionized or free calcium
in heahhy rhais were srudied rhe
resulrs were ranged fronr 3.65 - S.25
mgZ rvith a mean value of 4 45 ng%
A similar study u,as nrade on some
patients witb normal and abnormal
serum protern and scrum a bumin
Ievels. TIre resulrs indicated thar lhe
protcin values did not afltct rhe free
calcium Ievels.
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