
tlrdlrmnfinrnrrffi ?rrf efr n''eluri
BUI,I,ETIN OF CI{IANC MAI
ASSOCIATED MEDICA.L SCIENCES

Vol .  I  No"  I

Janr.rary 1975

nu vt*t 1 1:.t rilu qiruru il1n I 
( t 5) n?lru

r o A X  a a
ttelnfl t{ luir g{[$ef 'lr"l, R1?3fi l.JtfliEbi'gna'

r[n*fl-inil, o']n"lfl, nfiil:suYlsl, nr:lilnn

ri'11,1't:, nr:oonirn-rntg, o',6r'{, Blll, Ls^lfl
a { a d l d o

runflOil 1 onil ln n3iltJnsl0nl:qiT'l l ln8ovll
o r  t  a i r r ! ,  I  u  s  r  d  t  l q

[un, f l ' lo tu l f ln f l1Jnuoont l  l l lo t [N[ ts ' l tu
C  v  t .  q  I

ftu "l rf lutf lu !t9' lnlnl:f lTis lulxolfl1J"]nU
C  U t  \ l  t  |  -  , !

nc1qi1fl 
"tf l 

t^ln Luty|lnu iuo.:qTriolxq3flT']1
i  u  \ 4 !  I  i  X  I

il ! n': 1 il [t fl n fl 1.3 n U'1fi O ii 1 J il 1 n t$.tl U li',l i ?1 1 1'l
a  a  q !  o  |  |  d  - - .  d  t  

o

t.iv,iil 
T il1:.t[f, lJ.in 1T [tf fl 1? 1n 1 u] o tna{'7'l uns}

taru in= rilii Normal limits (13) ra6o
d A ! \ 4

reit'rence value ( ta) uioou'li irruoill{17
d a  o  |  &  o t  r U t  o  q t

f i$l  nluYlut ' ln11l n l i l  !9lYl1L1lf l?11lX43J', lU

a  a &  *  o  '  u  ' 4  o  q '

$0 Jn 1:"ifl u: 0 g1g g'H qr n uvlkl L!91nfl :JU J1l'l !tr{
A  e o  v  d  g  r ,  t d

r,fl fift'l'1r [1]'l hd!dufl t9 u l:J0n

q fl il:;d rfl'ro.1ir 1:'nelno iqtun:"trl fi rfi o

fl::lurf,iruiornrudqrelEirrJnfi lfiotlr.ir

xr ita uqrlileiru:"r:.r-rer:gru nn"l #o'l :Jfr l?

S E F t I . I M  N O R M A L  V A L I J E

,nluo#nf, iuh, rm.r. (rnnu'nnr:untnd) "
t  Y , J

uu l tn?i la' l ,  vr. lr .  
'

1 n urj n ff rfi o r: 1vlT "] L u n $o J n 1 T fl T ?qtfi ofl
u  |  |  .  i q  d  '  A  ,  I-1il:t 

s*i l r i l tqlnYi lonfl ]:J rt0urnit[ l j f l  t lo?1
. - c a . d l  ' l

:Jnq'luraufl i lnfl trlq lLUuxufl 0tYlrl]lnlUnrl
o i  I  . a  A  Y  o  V t  C  I  a

Y1X4 S JN tl-19'rn1TU U I f l',ll'lufl lXtgl ilnOUS.1X3

,  q t  ,  \ . l t  q 9  |  r  a  I

l ' l lni ln Lrlnnfloj Lfl nlT L$fl1Unflf lAi] l0.i
ll

. a  A  A  d  o  q e

il fi t I q"r n 1 :i0 ii:J 1 tyl rJ :] o 1-x11 1 lu :'t 1: l,t U n fri n u Fi

\4 rV t

1.\fr']9-r tll tfl

4 ; f a d +

LE'nli lnufl oiy{q1:i l! ' l  If]t l l :t: lLlf ln no

arl:dori rvieinrufl"ilnff (Norms) rr1xufi a;
t  A S w  r  U

n'tT14tft1tunlu lgloti lJ t:

n rrfi-nt60nu1 n u:-J nff ni,r i'fi ovlfl ueri
v  q  I  , a  a  € l  .

ui4 ilil'tTiln 119"1:'l 1 lutt.: t0tn'l: tJil1]a'lu u

l elnsdi tfi Errn unhtnruvr'ttnti6nr:'lunr:
a  t  I  u  4  C l  ,  e  c  v 1 1  t d

?,iq 1T fti'}-l 10lJ 1,1 LTq JqSt:Ju fl u:Jnfl n fl i L:J Ll
.  ' { e

nlTnl!, l l tFl :?0Ell i tLxi let f l .1uu tf l lYl? I  lu

r.rn':rirraiarnnirilnfr ff tfi fnerriuritafi r
A  |  ,  ^ 1  , . \  d  d  r  A  A

1J 0.1 R';?t fl i 1 | ft it \ | o,, ?1', 0 rL un 1 liln il Yr a'l) x E
t i .

u  t 6  I  , -  &

Ln iuuo"'riguqtnl; trqr nttLyd 1t $'lT?Q x 1 .r

.'::tj
. j

: .  , , ]

* n r n lt r r n il n a1u' n I n :.r n t : n ru, o* * i n n',, u* tlo' u *',i * u', ni ri, I 1 n ri



I

t 2

- - - . - 1  ^ ^  T  d  q  I
n1:rfi:Jflmiln ?J0i [Ti?irJ'tulnun?tsu.: Lutu

vioitl
MATERIAL AND METHODS:

a  d  o  $ e
[nofl'nu1]J1flT?q tfllln non profess-

inonal donors orriltyrrol rz fil 4e f,
t

il:vrurr* eo ujo:'lguq,i go.r{rurr.r#fiorl
\ t l  t n  d l  I  C l  s  a  w  C  

!

[?Jtnu 30 u d']u:J1n[LiltrinF]n81, UnLTUU

u i o n r,n : fi rit : r r n r : r r n B T r rj fl r?rd'x "l 
nl il';'o u

r  l  k  v -  !  |  r

oonors Luniil Ln:1Jn1:qlT?1:1in1ufl0u
A A

u?a1nt'f l0flf l1:JilnEt

d  d s  *

rfr oerfr 
'[6ilrqfl 

ufl nfirxQuqinysfi fl il;s

N 1Nlt{fi fi nv 1 b0 T'tu st-.:u"u ire'in yr ril6,lo'le
r r l  t  d  q -  .  r  t  U e oqu lil1,!0?113 ttnr?1?11lifl I flUli tfiCt [$v]1

nlTttufllo1 serum llio plasma 86fl [[nu
c  f  d  A  r  A  o  U t  d  A

y| 1n 1?fl T?q tfr ilt?1?1d glr?1 rn auyl'l to ?'.|l?1n e

nc1,i1lil freeze u{,rrfie lfiu ti Er:rq lu ?-u
*  V U  A  c  A

uri.J ?1 J1,[r'],i fl un n [o u.3 n 1Tr:l 6 uu lurJ n.:ro r ni r
r iu  r  v  A  A a  -
i l ' lf l ou[u0J:J1Qtnn1:fllJserumuto plasma
k  u o  r  q
11.i L? [f]Er t i l f i ' t3 !u niT flT?n ul scrum

d v v A 4 !i e u

enzyrnes [!ualuL|'Nflfl']u[uq]u x,J lflnct?u

n1Tfl:?qx41 Serum glucose ([ng enzymes
t  l l P  |  |  d a d  d  A

i lt{oei'l,l [?nou lun?113:J?f rnu[nofl tLnu
ru .)  e a q 6l  l ,

r[n tiJUru]x1?0zuovinlfl Iun1? tr specrmens
I  X q  , V  t  d

tlifr 'tu [1 Lf][fi c.in0]i

^ 4  V  q  a a a i q g  ! q  ,

?fr'ft l;fl T?11! Jil:Jf t |3JU? f y] !SOfl l';1,1ili

:Jfr :rt n r : r e'fr n fi ri o T:.: lnr r r r r n u n x"i s r 1 :,r il
€ d

ytJ"n:ifl fl c

-  . -  f

1.i1ft1 scrunl Na, j{-  l f l , i i  t -Jl ; '1,- '
'  

r o !pholornetry(v ,  Chlor ide El l : l : i  SJoJ

_ 
Vol. 8 No. I

schales (r) , CO, C.p. Iou Microgas-
'ometer flrilifirer Natelson(2) , Serum

total protein, albumin rrnr globulin lfr
ifrte.: Reinhotd(6) ,I;rea nitrogen so.l

Marsh(12), Uric acid $o.i es1ae72y(8),

Creatinine ro.: pello-y7u(z) , Choles-

terot rfl.i Huang(5), Calcium ti' rnfn

calccin calcium method ro.r4pp1s1sx(l),

Fhosphorus $0,r Go,mdri(a), Acid and

Alkaiiire phosphrLase lanifrso,r Shinorv-

ara and Gomori,(18- le) 16t*ol turbidity

ni:l?frror Shavrk(lr), Total bilirubin rrny

Direct bilirubin ftr:Jifr$or Malloy(to)

rirf ifirfiuei.raffsrar dupiicate vrr
lerunul ufi crrn"uloufl non ni rfi n.:rriorirunn

nairu'hJrurn {.:ssfrliluffu 2-s r.ru Qsnn

n-qloon'lruutr.irrirurn+ ffnlfrewficreonllr
rfrusirgol Nlean + 2 S.D. oi:runtrdsret

rLfiflJl; nie:,rn"l s'ruru usln qir.i ?10.:n{ritil
A  , ;

sri:]f ?r 1 rrnsTuYt 1-18 stli lnlflU

2nff1fi1e,un:rjfrari# Serum Na I34-
148,  K 3.4-4"6,  CO2 C.P.  1.9*26,
Chloride 95-l12 rnEqlt"; Serum cho-
lesterol 133-253, Urea 5-15. Crea-
t inine 0.9-1.7, {, lr ic acid 3"5-6 7, Ca
8.2-10.2, P 2.1-4.9, Total bilirubin
{l.l-0.9, Direct bilirubin 0-0.3 rng.ii;
',f.' 'etal protein 6"4-8.8, Anbumrn 3.5-
5.1, Clobuiin 2.5-4-.1 mg.X; Serum
aJiialine phcrsphai as* X.4-1 .4- Acid
phosirhatase 0*1.1 Uniri i  una Th]'mon
tur?:idity 0.9-5.5 Linrrs.

i . ,
l _  ' '

[]'f;,.n



"  j '  l ' . j

'Janrrary f 975

DISCUSSION:

rr".: \6 n ni r "r ru r rir.: u n"r "i t fi r al o'r r,l n I u :J : I -
a r t s -

nlTVi?Jzunf'r8n1:srT't1rnofl LSU [tr0$1s1, RN

il:ilufi, o'lur, [li{fi, 011,1']r, u'.), nlr00ll

tlT.i, posture, Circardian rhythm [[nY
d t v v 9 , ^ A

pregnancy H-rua'lu ?1T{elluu0JlJrlJfln1:

rer nr:lfr rnethods tlerneirin"ia nurirrnio
|  6 i  A  A  i  d  d A

T?Jt',ln1lun1:r11ytnofl 1l:o0u "j ort nli

ri r uff n : vi', f i i.j fl fl 0 J fl r rsr ? r r r rei n vr,l"o I rJ fr :$

n'rr rre'rfl qir,: n-u aon'iil'ifi:,rrn #rtiryr,ornit
,  A  H  * o

nn l't?J 1vt J|4?.iftu r.,l n i n 1Tmfl nor'lru n t:l r:n
t

rxrleJnurl:] rior;rur ufihLifi ou r,: $-n tau tflil
v  r \ j t *  d  ;  ;  r  a

li8 "'l [ts] rt-] ilu1u1il l/n n tn ili?J 1nn fr ert?l 1'ri 13
o  V t  I  S  t q t d  d  q  d

Y]l l9l if l lr LrJ tX13inl:tf iU [?n1lu n1T tnll

specimens u1u[fiu'llh"1.: nr:'l'inur rff sr
.  d l  -  a a

yt l tLu dupl lcate l tnv ' : tn1?loJn1Tf l?u
*  r A  a  ' i  a  r  A

fl ilnfl{R'r}\1r OJfi o.ru$ufl n1 r0 u 1 0 n til Tfi au
o  U e  c l  ,

Yl1 tfl till.lslu

n1:riruufl range $o.:riir-lnErrl ffarqrr,

drsor Mean + 2 s.D. rflurnnrri "irnitrle*

fl n xJ1fi il:rru1 r* ss /, $eJtinvr&Jfi ilri errrJfidir
I

L[0-? Q yqr-o.] g fl ii :-u'i 1 serum ff d t :J r *: r q y]"r
G l  , ^ ^

fitj9[uu seftrm 1s.: nu:Jnfl l:J "] 'n ilo sg
d l  e  q  a  X . " t r

t!UA?!t?'iU tJ0.l populatlon IULTt?ll.[U lf]

runsursyfidrurutrlrutnvro Distribution
q  d  r  H 4  V  I  i

110$ cltrve i?lflTtutfl1.{u 1J Lilnofl-lJv syrn-
'  E  t  |  \ 1  r ^  ? l  a  -

ixietry t'rl i t9llln ltgta3 LiJ ilfi[1.]Ejt'i1.t t] Jn]J
o  6 t e  r  ^  1 4  :  ;

i ] '1 [) i t  
' l  ,vIcan i-  /  5.t-r.  [ ] f- i  " l lx1nri f l iT

c r  o  ; ; ,  - ^  6  e  . -  ! , . ' L

av[Lu iu : j ' lJn: l :  ts t : . ra l :  L t  pcrccr i t l lest  t ' r

13

tr?rurir Mean + 2 S.D. ui':ilrunoirr
'jrrir perc.ntile uvu rirraucrriusot limits
.  r  . -  r r ,  U  l A' luuqinv percenti]e '[oil1n ttng L].iiln4-

lnmdntam"l rJ:cnoun"lri liloi percentilo

fi'liluflnsir,]q'rn Mean + 2 S.D. qulir

l"I n r: u :J n zu e.r n r t n fr rin fr sr'LrJ lfi

t{nllOi Normal range ff'Lfi eilulvrrJ
6  '  A  -  r  A  o  \ i ,  q  a C  , l

[nn tn u lnr.rn rn n 1uilf] 
'L? 

[1{1r n lTElTl x ltql

nssfrfl tnuttl serurn chloride, globulin,

Alkaline phosphataso *nl ThYmol
a i a u ' r e i o

turbidiLy 9.11J range R.1tJ L!'f l  311? I Yl n1-
r i g , a  t  a C  d  s  t '

lruql"h"Luttnnu?nLvii l;tf iniloEi f l I serum

calciu:n tiilsrrrrJ:i;urrr+ 8.2 nra'% drtu

rnilyrdt0.lvr t.t:r I:ri rtn sot:ii n r o1lxurio'j'l
I

A q l / i t

91r i lru141trsJfi?1il ltf ' l i lq]1J1O.lC1U1T [Lfin
J  / , - \  a  I  r  X y  I

l ,sU?J\ I  / /  o11qU0li l1Ufl" l t lql lr0l ' l , l l i  [9] r! f ly

A d a v t e i c o r d

[h0t?]fl !tnu Jn!n'l?11fl u?JnudlT1q?J1nOU n
d  V e l  A t  q  t d  v

xrUnu tfli?1:Jn 1 [nn rnuJnu

ssr,:lrfi6 nrrqvrirliunrirfilfitluiu
e ' ,  a  o  . '  9  , a  d  A  1

ri] i l . l1rlnfl f l11,lTUlr0JuCIug',ln1Tlnil tTJ
C  C  t q  f  l \ l  r V

y,irl lr lnUnTlsUJ Lil l l  tu ton1fl910 LlJu1.t o1E
v Y A u t q l

1ufi s.t?on1Tnnfr 0!1i 1tl l  ofl l10ltf l nfl 1J lus?J
A  a  . i  a o  A  r  !

0r[jou v:at?JCLiqli l?utnofl?J1nnilu ltf ls
t  A *  V  r l l  t  o  q

uJilnlTglTlAil l ioiJ 1.1 Ylu'1 ltJ l0 Y]1[U n1T Ylfl
% a v

nl't$9 u0ngl' la

t
fr5 Li

n *

't1ufl lT(fl ??qt'nfl fi non - professional

.  ;  ! q  v  !  4  u

conors 'I.t0ij t1,[? u111{ il fi 1? x1,.[n.]? Eino 1'l fl u
1 9

, d  ,  ,  a  a c  u e  u  9 a

tY'i0fi l f i  iUil?'t ' l .D= nc 1 50 i 1u tftt inftt1,|n 0: -
- . 1

I

i

'  .1: l l

. : ]
.:: . "i



+,i$t:

ri",
i...:,
*:..' 14

Serum sodium 134-148. Fotas.
,sium 3.4-4.6, Chloride 95- 1 12, CO 2
C.P. 19 -26 mEqlli..; Serum choles-

terol I 33 - 253, Urea nitrogen 5.9-
14.7, Uric acid 3.5-6.'7, Ca8.2-10.2

P, 2.1-4.9, Creatinine 0.9-1.7, Total

bilirubin 0.1-0.9, Direct bilirubin 0-0.3

mg.'/": Serum total protein 6.4-8.8,

Albumin 3.5-5.1, Globulin 2.3 - 4.1
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gm. X; Serum acid phosphatase O-LI,

Alkaline phosphatase 1.4-7.4 Unit 7 ;

uny Serum thymol turbidity 0.9 - 6.5
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; s t f  q  t d  v  r  . i c  V } a

rinil [r ' l  l f iu?J1n Inn[flfJJn!fl l  rn1uufl t?
6  r  a c  a A  l  u  U  ,  e  . J $  l

luttq]ng'rr ' :Jnltf lns't1Jnu [: i l j l in LNil1n un
w - a a A r &

t?u Serum Ua tJtTlJgli[ le] 8.2 nun:]?'l. l

10.2

, i  u -  ; c  Y  |  , {
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n1:91:11
I run
i-__----I-_
I siu ?1r, i

Ml-  2 fi1,{':EJ

Serum
) t

t t

, t

t t

) t

t t

t )

),
t t

) t

t t

t t

t ,

t23 27
123 27
i l 8  32
106 44
t25 25
t22 28
99  5 l

l 16  34
I  19  3 l
l 19  3 l
I  r 9  3 l
122 28
108 42
l s0
l l l  39
lO t  49
ttz. 38
t tz  38

t t

t t

rng.Y"
t l

Gm. X
, t

ms."/"

Unit I

Unit
mg:'A

9 t

Sodium
Potassiurn
Chioride
co2 c.P.
Urea
Creatinine
Uric Acid
Cholesterol
Total protein
Albumin
Globulin
Calcium
Phosphorus
Acid Phosphatase

Alkaline Fhospliatase
Thymol turbidity
Total bilirubin
Direct bilirubin

140.7: r6.8 = 134-148
4.030.6 = 3.4-4.6

103.2 !8.6 = 95-n2
22.61i3.8 = 19-26
10.3: -4.4 = 6.0-  l5
1.3 +"0.4 = 0.9-1.7
5 .1  _ l  . 6  =  3 .5 -6 .1

192.6:-60 = 133-253
'7 .6x_ | .2  =  6 .4 -8 .8
4 .3 t0 .8  =  3 .5 .5 .1
3 .310 .8  =  2 .5 -4 : l
9.2 +_ t.0 = 8.2- 10.2
3 .5+1 .4=2 .1 -4 .9
0.5 +_0.6 = 0-1.1
4.4 t_  3.0 = L4-7 .4
3 .7 t2 .8=0 .9 -6 .5
0.9: -0.4 = 0.1-0.6

0.13*+-0.14= 0-0.3
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Figu fe  5  :  BLOCD UREA NITROCEI . l  in  mg%
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ABSTFiACT:

A study was undertaken 
'in 

or-

der to evaluate and set up the "Nor-

mal Range" in the Centrai Clinical

Chemistry laboratory of Chiang l\{ai

Hospital and the Medical School. A

series of routine clinical laboratory tests

of 150 samples each was performed

in duplicate. All serum sarnples werc

obtained from non-professional donors.

Age ranged from I 1 - 49 years oF ap-
proximateiy 3:1, male: female. The
" Normai Range " was calculated as

lV{ean*- 2 S.D. as follows:

The serurn Na 140.7 +*6.8=133.9-

747.5, K 4"0-t-0.6=3.4-4.6, Chloride

{*al g' Nor i

103.2-* 8.6=95-112, CO2 C.P. 22.6.t-

3.8=18.8-26'4 mEqll.; Serum Ca 9.2"v

l=8.2-10.2,, P 35 t- l  .4=2.1-4.9, Urea

nitrogen 10.3 t-4.4=5.9-14.7, Uric acid

5.1r-l .6=3.5-6.7, Creatinine 1.3-t-0.4=
A.9-1.7, Cholester al 192.6 + .60=132.6-
252.6, Total bitirubin 0.49 * 0.4=0.1-
0.9. Direct bilirubin 0.13r*0.tr4=0-0.3,
Acid phosphatase 0.5-t-0.5=0-1.1, Al-
kaline phosphatase 4.4 +-3.O = 1 .4 - 7 .4,

Units/100 ml.; and Thymol turbidity

3.7-t*2.8=0.9-6.5 Units; Total protein

7.6*+*1.2=6.4-8.8, Albumin 4.3"u0.8=

3.5-5.i  and Globulin 3.3 -+-0.8=2.5-4.1
grn'/,. The resulis revealed some

deviation as compared to those sug-
gcstecl by the individuat rnethod'

fl'llauflRr
q.  - ' : . '
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