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Tananstnunignimanglasludfuuasnanainlauisae 9 4 38 fe 1)
58 o-toluidine #lq glacial acetic acid, 2) 58 o-toluidine #lulw
glacial acetic acid ¢pvw Yamashita uaz Watanabe, 3) i8neocuproine
Toole i ndovledmlut® (Technicon AutoAnalyzer II)uaz 4) F8umsguii-
1¢ hexokinase uar glucose-6-phosphate dehydrogenase wanqsfnwle
WHRYAIATY 9 Ly linearity, precision, recovery uavuﬁazﬁﬂ uwar i UsSuu
Wibu3s 1-3 fuisumszou (387 4) wuan 287 1 wazdEf 3 vmangleadanan
FBuwsz e I 2 TianglaaguninaBunsgn  Arunfivenglaaie 4 58
nalasneuunddlule i duiuamay ey 67 au 295552y 18-48 9 wauh
YR UaEMIAUNFs L normal probability paper fliussiounlaa 2.5-97.5
ATUnBuevstdiung laaluwatauafy 4 38uvafy 75-100, 74-108, 73-98  uas
76-104 mg/dl auahu ﬁ1uéﬂﬂﬂﬁﬂav1:ﬂuannﬁiuﬂfn:ﬁﬂﬁh 72-96, 74~
107, 70-99 uar 75-100 mg/dl squahdu

unui
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1 B, ; '
(1 4ar cupric T BPY 21#uUfjnSu1 condensation sxmitungles

' ! g : : o 335 2
fiu primary aromatic amine @y aromatic amine ﬂiﬂﬁuna o - toluldlne( ),

ricyanide

3) 81#w58 enzymatic method, enzyme Alolaun glucose oxidase(3) umr hexo-

Kinase glucose-6-phosphate dehydrogenase(d} nﬂsﬂnuﬂﬁiﬁhﬁﬁﬂszﬁhnaTnﬂﬁﬁ
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A1% 9 M 4 38 lafneafivaene q wovatd fioszgrawifefiols  (reliability)
vevwunarit uazlewinunfuevsziunglaaie 4 98

Tanuazjinqs

Fret1vmIne

Iafiudaanv L Sonuas tigazvevaraalinfene mas 91 lusutnfia oy 67
susazmat ilsnivmam 7 sy (Faefllaude i 2 d4u i 1aSan L umanmituaz @3y
N1 m3sawanannly sodium fluoride uar potassium oxalate \{lu anticoagu-
1ant"® yinvsuantuuszwarssionieluinen 30 ud uwa il lug i ungided -70°¢
rantmeesuntgluiian 1 (Reu

Bpaamnasy
Tavtinsmasumszfung laalu@Suuasnanminauttnne q fuded

1. 4% o-toluidine fl¥ glacial acetic acia'? Tnonglasssninig-
n3u iy o-toluidine ff glacial acetic acid walnifin®ifurwen glycosylamine
uaz shiff base Fp@fhiAnfufl 630 nm.

2. 58 o-toluidine fllyly glacial acetic acid wsw Yamashitauag
Watanabe ‘©’

tic acid @ (Andufl 640 nm.

dala propylene glycol uar glycollic acid umu - glacial ace-

3. %% neocuproine l#in%ay AutoAnalyzer II wew Techni&nncwj
Inunglassz reduce @13 Cupric-neocuproine chelate ludrna vl Tunrefigamsd
80°g. azlnfauindavesvas Cuprous-neocuproine complex JnfifliAnfufl 460 nm.

4. 48 enzymatic method Imul¥ enzyme hexokinase glucose - 6 =
phosphate dehydrogenase 'luﬁ‘qun%w;ﬂ GLUCO STRATE I.mproved(a) daleihs
sumsgwlunimasshiunglaalufen

HanIsnaaany

Linearity
Inlewwmigwesenglas aawisusu 50, 100, 150, 200, 250, 300
400 waz 500 mg/dl Win IvmEBUA- W LBNBUA: 2 ¥y uhRa absorbance flsunieds
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487 POt VUMM Y WASATIAIIM 1 BuTUYEL L IRsg u Plot  uuhY X 81N L Sunsels
HIUAYNYS QiﬁiﬂﬂdﬂutiuﬁuﬂauﬁﬁuauﬂﬁﬁjﬁuqvqnﬁﬁvLﬂueﬁunﬁvﬂd famq linearity
wov3Bnsnadey Uil 1-3 uanvfiy linearity wewunaz388uss ifiudng linearity. fy
500 mg/dl #elwle wniiu58vew Yamashita uaz Watanabe @ylafly 400 mg/dl " %y

SuTavay

PreCision
A1 precision wawhy 4 48 laganel3lusrs i 1 losantamn & ocv
war % RCV #vf

OCV  (optimal conditions variance) nhlawoly pocled human serum

i e (B) - v ot 2 f :
nagn 20 afyluiaan fiuadu ) urnnglaafilaumint mean was SD. swiw & OCV

0
NN FAs ears X 100
RCV  (routine conditions variance) wnilsefley pooled human se-
- . 9 eIV - ] °
rum whgh 20 Ju Anmoiu o) uinnglaafilaymian mean uar SD. awaw % RCV

SD
AINFAT — x 100
b Mean

Recovery :

n13fnen recovery Taunisifiugnsazatouinsgiuvevngled  a21w iouwy
10 mg/ml s*uqu 0, 10, 25, 50, 100 war 200 pl avlUlumaesmaasy 6 nasndyle
1a85ufinsuszmunglaauamasna: 1 ml wawngfufilalunsziunglas Arszdunglaed
11la (found) masmauArszdunglaafilnainnisaiuanideusutsunivovdSuuesansas-
ALy IMIgvaNnglad (theoretical) uﬁﬁqmidu 100 wawawnsftnwn recovery ‘u

uraz3Blauanelilussed 2 - 3

Correlation

(do L Ufou i flousziunglea 74 Fegreieluwanas (U 4-6) wazludsy
(zuﬁ 7=9) Alaluunaz38/uss hexokinase glucose-6-phosphate dehydrogenase
4y 1 TutBunsgumuIna8iy 3 TAaAuduRuS (correlation) fuffuidumsgu un
(do1usouifiouTnely students't-test wuatanazazdung laalunansy1wevis Yama-
shita uar Watanabe imifufilanluusnste (P > 0.6) (Ul 5)MudBunsgiu dw

588u 9 Tﬁs:ﬁunaTnﬂuaniﬁvﬁhﬁﬂuﬁnsgﬂuadﬂvﬂﬂuaﬁﬁw (P < 0.05)

A1Und
Arundunvusaziglasinnisrunasziung laavovaund 67 au 87y 18-48
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0 deanvsziliiancduivmamuaney waznsrnitmralutiisashn Uristix (Ames
» Trademarks of Miles Laboratories Inc. USA.) T‘ﬁﬂauuﬁﬁﬂanﬂﬂﬂT;hﬁn1ﬁﬂ
unflauly normal probability paper *°) natafie whtayay 1 9oy idugae q 31nen
A lunasgeuamisutiuesunazgavin iy i ved ousmautissay  winned cousanaul
TAWUATATI9ANAINY (Mid point) vovsrdunglasluunazyrw plot yu normal pro-
bability paper #yazlmoonutifuidunsveuanglaafl 2.5 (ussiounlag uaz 97.5
\eiaunlassenun L ua1und Artnduavie 4 38 lunaraiuaz @Sl auane 1 lun s
5

- - -
A191M 1 UMY Precision AIIBNITWAREY 4 18
[ Me thod
| o-Toluidine Yamashita Neocuproine “exokinase Glucose-
i Precision ¢ glacial and (Technicon 3 -phospha—te dehydro-
! acetic Watanabe AutoAnalyzer II) zenase
—
! Optimal Zonditions
| Var-—ance (OCV!
‘ Meac I sp HLESZ e B o) Mger ] 14 91,05 % V.47 59.40 1 3.07
| ocV (%) 1:3 3.4 16 3.4
Routine Zonditions
Varzance (RCV)
Mea= I sp 83.42 2 4.03 93.84 1 6.09 85.68 % 2.49 89.80  4.12
RCV (%) 4.8 6.5 2.9 4.6
HH’IHL‘HF.! N = 20
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MK 2 WERINENTIAMIY Recovery 98475 o-Toluidine W\ glacial acetic acid

“Theoretical Analyzed Found
Specimen Glucose Glucose Theoretical
’mg/du_ (mg7dl) in percent
serum B4
serum + 10 pl glucose 923 94 101
(10 ma/ml)
serum + 25 }.Il glucose : 106 104 98
(10 mg/ml) :
serum + 50 Bl glucose 128 130 102
(10 mg/ml)
serum + 100 pl glucose 167 174 104
(10 mg/ml)
serum + 200 pl glucose 237 238 100
Average 101

v : . .
Taannsuouiieysinines ma sisuuesa1razasnas §uma e lasuas

A13740 3 UANIHANIIANMT Recovery 98435 Yamashita URY Watanabe

*‘I‘heoretical Analyzed Found
Specimen Glucose Glucose Theoretical
(mg/dl) (mg/dl) in percent
serum 94
serum + 10 pl glucose 103 108 105
(i0 mg/ml)
serum + 25 pl glucose 116 125 108
(10 mg/ml)
serum + 50 pl glucose 137 141 103
(10 mg/ml)
serum + 100 ul glucose 176 178 101
(10 mg/ml)
serum + 200 ul glucose 245 254 104
Average 104

“Irannrsatu L ey st i el iuasd1saca BN §una na Taduad
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A5 4 Hlﬂﬂ.l‘l‘liﬂr“l Recovery 88471 Neocuproine (Technicon AutoAnalyzer II)

'Thnoretical Analyzed Found
Specimen Glucose Glucose Theoretical
(mg/dl) (mg/dl) in percent
serum 9
serum + 10 pl glucose 100 98 98
(10 mg/ml)
serum + 25 pl glucose 113 114 101
(10 mg/ml)
serum + 50 pl glucose 134 136 101
(10 mg/ml)
serum + 100 ul glucose 173 178 103
(10 mg/ml)
serum + 200 pl glucose . 243 250 103
(10 mg/ml)
[_ Average 101

’ Tnanm s dian sinixns me vl uuazdn sazatBiNATs UBa Ing T Asun

H k - v s - -t
M 5 udnennAmaaszAUng Tndludsl uaswardunmaaITn1IMAdBY & 35 (n = 67)

WU (mg/dl) U (mg/dl)

o.-T'oluidi.ne
WY glacial 75-100 72-96

acetic acid

Yamashita UR _ 74-108 S 74-107
Watanabe

Neocuproine

(Technicon Auto- 73-98 70-99

Analyzer II)

Hexokinase
Glucose-6-phosphate 76-104 75-100
dehydrogenase
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A3 6 usnIn1LaLnasalng Taslumaianuasdsiniuon 74 A%s1e aledsnwedey & 15

A1 Absorbance

Me thod
Specimen o-Toluidine Yamashita Neocuproine Hexokinase Glucose-6
¢ glacial . (Technicon Auto-  phosphate dehydro-
acetic acid watanabe Analyzer II) Jenase
LLREHE 96.66229.26°  101.62230.54 97.4435.65 101.31232.56
qﬁl— 93.902129.69 101.11229.23 96.79:36.85 97.93133.22
“wean 5.D. (mg/dl)
04 4
03 ~
Q2 -+
Ol A
0
T v L T E. N
100 200 300 400 300

SIALNFLAG (mg/di)

FUT | wame ineanty ¥a¢3E o—Tokidine 718 gocdl ocefic ocid

5 )
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100 200 300 400 S00
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._i'l]ﬁl. 2. uam linearity £a473 Yamashito uas Wotcnabe
m-
80
2
¥
3
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2
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 w.
&
20 4
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0 100 200 300 400 500
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FUTL3. uans linearity 82335 Neocuproine ( Bchnicon Amtednalyser IT)
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M 15 @M 3 nueasu 2525
250
r= 09868
y = 67910+ 08870 X
t = S5.11S; PLO.0O0I o B 3
B n= 74
> 200
£
b1
3
o
L]
2
B
8
© 150
E o~
-
.+
2
'Tg
=]
S
o
& 100
50 A 'l A L
30 100 150 200 250
% Hewkinase Gucose — G- phosphate dehydrogenase (mg/dl)
SUA 4. wnﬁmﬁéwinaﬁmw@mhwﬁﬁmﬁm’ﬁ Hexokinase Glucose —6-phosphate
dehydrogenase fi/58mas o-Toluidine 28 glocial ocetic acid
gk
NN IRNIAMIEERAIY q wuan linearity wewd3 vamashita  uas

Watanabe 1a'ni1388u 9 Aelaifivy 400 mg/dl. Wright wazeas (11! Tawuaa 1i-
nearity wevi® hexokinase glucose-6-phosphate dehydrogenase inafu550 mg/
dl egeniaiBnimaseudu q umptelafinw An linearity s 4 384 Sangamwesn-
ursafazaseunguiivaing laainsav la luiao trenndta Tneia 1y squsn precision
1asmnasfnentiiy 4 38 uwar3% neocuproine imaniue<igus OCV ua RCY #n213%
fu q dveraidewranldindevdesnlud dv‘lm‘.luwnnﬂuwmnmv!ﬂwﬁ.mm
infowiuds manual  Gulueun® e Uy i floufuan ROV weedBay qﬂ'lnﬂnmsﬂmn
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250
r = 09632
y = 100694+ 0.9036X . 3
t = 0304;P > 06 .
n= 749

% Yomashita uas Watonabe (mg / di)

DC A b == i 1i
00 L 200 250
36 Hewkinose Glucose—&-phosphate dehydrogenase (mg/dL)
iui 5 mﬁn‘mm«".m?mwmmuﬁ Hexokinose Glucose -6~ phosphate
dehydrogenase r136am03 Yomoshita Was Watanobe

(S ]
Q

tavﬁu 1) wialagrlng LAgefiunsfinend uazfuedv ingagarludsile lm
i@ A1 RCV wew3f neocuproine ‘inafini138 ferricyanide @umn OCV u?*
ocuproire flaurvmitwhuewudién Technicon ') A A lna L Auviiuntafinund '_f_: Ny
finyn recovery 4% Yamashita uaz Watanabe 1naniuUsdiwus found /tm
- goni8fu q fleuniiu 104 3 waz3® neocuproine fAlama recougy sm
MuB#n Technicon s

miefovevsziunglaslume mutuaz®¥us oy 74 hummm
4 38 Tumsofl 6 wamelnifuanszdunglandiv 3 5% oniuSBees Yamashita wazWar~
tanabe 'luuamwgvnﬂ'luﬂnmzmu 3.5 3 auuananed thm‘tﬁwg
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250 r .

r = 0974

y = ~1067C4 +1.0671X
t = 39483; P< 0.00
n=74

Neocuproine ( Technicon AutoAnalyzer I')(mg/di)
L]

00 } A

kL

i 1 1

ik
50 00 i50 200 250
%3 Hexckinase Glucoss — 35— snospnate dalrydrogenase (mg/dl)
§1J°Ti.s ams‘z’aﬂ'\.nés:uhae-juwarg'iaa?mmﬁﬂﬂﬁ'w’i‘a Glucose —6 - phosphate

dehydrogenase fu3s Neocupre ne ( Techmcon AutoAnclyzer o)

L Senfofiv LundedaTuy uanSvihiuongdy  valiszdungTaaluiSongn uinifonlaluly
vasfifefiels Sunsenuntmasevfinuitszdunglaslufuszanavdszue 7 % luan
1 #1Tue niven ez idandefivls %) dausziunglaslunanmineeeds  vamashita
way Watanabe lnAnsaniafinaiezifufedifewainuavey anticoagulant My (5
pan onguat] 1o Loy sy sAung Taalunanau wewds Yamashita uaz Watanabe fiu
58 hexokinase glucose-6-phosphate dehydrogenase warnan luusnseiiu (P >
0.6) 9nnIRNEMINAIRTY 4 navalfnuan 38 o-toluidine fily glacial acetic
acia fithviused (defielafemilaazaan 1nida s luume unfies dofliaddunauyes

L4
uhu1 glacial acetic acid ﬁ’mda\qn #m¥u38 o-toluidine flulwglacial ace-
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250

:

g

100 ¢

38 o-Tolidine W glaciol ocetic acid ( mg/dl)

B0 ) > " e
50 00 150 ‘ 200 250

%5 rexokinase Glucose -6- phosphate derydrogenase (mg/dL)

- & ¥ as

U7 meiEaedsamay NalaatuTRamiene’E Hexoxincse Glucose — G—phosphate dehydrogenase
38 o-uxtne Al glocial acetic ocid

tic acid wev Yamashita yaz Watanabe aimv q nvadadvlunsuf infimns - uaz
anticoagulant filnaned8fifay @258 neocuproine amvedfifefieln wileazman

TN %‘I I.I.ﬂ;})\ﬂ.il niaﬁﬂaﬂn‘mm

AunRluunaz 388l asnn 1 stnerdiuanareiulunay ingua s nanslifine 9
ey Aunflalng (Ruentaunnaesnnistnueevgdu (fevenduseuluntslrande-
prundfiuunnareiuoulnanaatnditls F41 (gunqsftnereey Wright uazees B
Unfiwnv3® hexokiriase gIucose-6-phosphate dehydrogenase lumuunfis®uu 32eu

eg3zma1e 19-60 0 1u@dy infu 70-100 mg/dl deannrsfnundlaiat  75-100
mg/dl Fefiutin imaliansumenlsazdmaa undemiulelunowfifn iee ss ciutheilgr
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250
r .= Q967TT
y = 177021+ 0.8547 X
t = -30M84;: P < .01
n=74
200 L

150

8uas Yomashito uAz Watanabe { mg/di)

BC . " ik ok "
50 100 150 200 250

& % Hexo<rcse Glucose - 6- phosphate dehydrogencse (mg/dl.)
V8. mradinudrosssung laatuiiaiivdaeT Heokinose Giucass - 6-phasphote
dehydrogencse =~ Smay Yomoshito wz:= Wotanabe

novfign

veyanaffuazatundusvie 4 380 avez i TuuszTumiundn imiensume
uazg ufienves lunenlfiifinsluntsuwafiansan  fen 181 lun maseunassdung e Tu
tﬂﬂ&l
nuoupn

suzyIfovovounITan gTruAIEnIINssLmenii ualinn nimins wamun
natumeadiven flne - wsivayusuifed

voweuRan Aufeing Teugud i'nmi"m'lumsméﬂﬂ AE3uNs Fn3Taz-
Toty wezquiu@uguivus finjonwaelunis infeusoewwan 38t
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280 r .

r = 0.9795

y = 962l +L0868X
t =20; P <005
n=74

58 Neocuproine ( Technicon AutoAnalyzer ) (mg/dl)

" 100 s 200 250
%8 Hexckinase Glucose—o6-phosphote dehydrogenase ( mg/ dl)
SUfle  mrudiRefrossiung et b iivniaeiE Hexkinase Glucose -6-phospnate
dehydroganase (M35 Neo=omine ( Technicon AutoAnalyzer I )

vwidel] Iasumseyimasizmihouaveiusin General Diagmostic u3im Warner-Lam-~
bert $uauzytNovevaunu dussvi.,
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ABSTRACT

COMPARISON OF FOUR BLOOD GLUCOSE DETERMINATION
METHODS AND NORMAL VALUES.

*
Panuda Musigavon B.Sc, (Med. Teach,)

*
Somchai Viriyayudhakorn M,Sc. (Microbiology)

Four different blood glucose determination methods using 1)
o-toluidine with glacial acetic acid, 2) o-toluidine without glacial
acetic acid (Yamashita and Watanabe's method), 3) neocuproine (with
Technicon AutoAnalyzer II), and 4) hexokinase glucose-é-phosphate de-
hydrogenase (reference method) were studied. The linearity, precision
and recovery values of each method were shown. When the first three me-
thods were compared with the last one the results showed that the 1 -
and 3rd method gave lower glucose concentration than those of reference
method while the.Znd showed the higher one.

The concentrations of glucose in plasma and - -serum obtained
from 67 undiabetic volunteers at the age of 18-48 years were calculated
for normal value, range of these four methods by normal probability pa-
per at gl 97.5th percentile. The results were 757-100,74-10!,, 73~
98, 76-104 mg/dl in plasma and 72-96, 74-107, 70-99, 75-100 mg/dl .h

serum, respectively.

v -
o~

* B DI W
Section of Clinical Chemistry, Department of Pathology, Fasslty 6f
Medicine, Prince of Songkhla University, Haadyai, Songkhla, Thailand.
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ABSTRACT

EFFECTS OF ANTIGOAGULANTS ON
' SERUM IRON DETERMINATION

®
Sanong Chaiyarasamee, BS, MT(ASCP)
*.
Orapin Chaiyarasamee, BS, MT(ASCP)

The effects of four anticoagulants on the determination of
serum iron were studied. At the concentration of 2 mg/ml serum of EDTA,
the serum iron was decreased from 115 to 14 mcg/dl and not detectable
at 8 mg/ml serum. The balanced oxalate was not interfered with serum
iron at the concentration of 2 mg/ml serum,but will be affected at hig-
her concentration. The sodium citrate ;;é ;5; oniy one anticoagulant-
in this group that not affected the serum iron level at anyﬁ concentra=-
tion. However, the sodium fluoride increased the serum iron because of
the contamination of iron in this anticoagulant approximately 0.003 %.
The attention should be paid for the contamination of anticoagulants to
the serum, especially EDTA, because the serum iron concentration under
these circumstances may be decreased sufficiently to suggest iron defi-

ciency.

*
Department of Clinical Microscopy,6 Faculty of Associated Medical

Sciences , Chiang Mai University.
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unguil 4 myszladugstiedo 0.76 Jadsns /¥4 waamuusuiveie
nluoinsusnuaznvoguuds 4 s inuszasuanayInulnnialvvevedined 1 Sveriing
#4 8 6.4 £0.7 (lmimes 32 &e 128), 6.4 £ 0.7 (lmimes 32 #w 128), 6.4
t 0.5 (lawmes 64 @v 128) uax 6.4 £ 0.5 (lmimes 64 @v 128) Hurawsuive-
fivazananluafnefl 5 Tnudarialeiyaiy 6.2 + 0.7 (lmimas 32 §v 128) mawahdiv

Tunquil 5 wylasugsniatis 1.14 ya/Mr /4y swrsonmremsoulusfisls
luePatusn Tnuieqiefly 5.8 * 0.3 (lmimes 32 fv 64) (dudulueiimedl 2 i
6.1 £ 0.6 (Imimad 32 fiv 128) uazfavgugnluaiined 3 Taufinqiefly 6.2 £ 0,7
wazanavluetfinefl 4 usz 5 Tnufnriede 6.1 £ 0.8 (laines 32 @ 128) waz 5.8
t 0.8 (lmimes 32 fv 128) mwahdy

a1 1dvevusudunitunazafiacvovunazngy wanellunasrel 3
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prs1ef 1 usnarmiingivewmy s taduluusazngy
nqufl vniindrvewny aqfingfl (n¥y) |
0 i 2 3 4 5
1 19. 25.6 | 30.e | 319 | 352 35.9
2 . 225 27.4 28.4 742 ) 33.0
3 185 24.4 28.4 29.4 3277 33.7
4 19. 2557 3151 30.6 32.1 35.4
5 342 12 22.6 275 28.8 29.0 31.3
arsef 2 wanvUluang dimgurazngulady (Aniefy) luusazenfing
nqufl Vuagsafity (va/#)
0 1 2 3 4 5
it 0 0 0 0 l0 0
2 0 0.12 0.1le 0.20 0.20 0.22
3 0 0.25 032 0.40 0.40 0.43
4 0 0.50 0.65 0.80 0.81 0.86
5 0 7 P & 0.97 120 L oAl 1.29
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713790 3 usmvA el uandmiazan (o (uuws s urevieuBuaRs wes
nynguAN 9
nautt iMHﬁnﬁmwuauﬁuniJ +A1 1oy Luuna s g
1 2 3 4 5
1 5.8%0.8 6.5:0.5 6.5:0.5 7.3+0,7 7.0%0.8
2 5.8%1.2 6.1£0.8 6.2%0.8 6.1£0.9 S,7131.3
3 6.2Y0,7 6. 30.7 3+0.7 6.5+0.5 §.30.7
4 6.410.7 6.4%0.7 6.4%0.5 6.4%0.5 6.2+0.7
5 5.8t0.3 6.1+0.6 6.2¢0.7 6.1*0.8 5.8t0.8

%150

nfugsidudszeidu i osgndeiint IniTanaa L T sndn o Lodaedhily
#n e dusdy aufiRugsrfulineziovnussnsuuivet euans s neuing gy YT
2MT nsinmeu 1 Tusu au1v11nﬂn1sLﬂuTsninthdauﬂﬂdﬁuLﬂnvﬁhﬁbschuqﬁiﬁih
BN maseivlnwtszaeafias zATINEUHATEYFI e TTIUglauiL  Temnaasevly
n‘dviqu11nnnuquewnﬂ1znnudLﬂuauavlav1unvqnﬁnﬁsﬂnuﬂ1unu

Tunrmmmasenfef latinsmuguuiuagadimg lasusivaz i Son  Inenasite
Wming, Vlunen iy uavivuﬁunqnu1n1u1mnﬁﬁﬁuﬁuqsﬂﬁnu1~1n§h1u6h1v€h um
T lanydulae latuusninudniaininn q fuUSuremufiiuimings 55 ATandy ﬂnqwﬂ
375 dad@ms /M (wfiu 1 wanuuu) 750 Dadades/Yu (Lnﬂﬁu 1 wnnsu) 1500 fla~
83/ (i 2 wIanay) dwar 2150 Hadfes/Yu (inafu 3 AINNAL)

weud Ll tunrmnssvafuiide (Ta Senuaveovuns doitu  T-lympho-
cyte dependent antigen 4%n9vn11n11n1v1u17uﬁnﬁav macrophage, T-cell umz
B=cell 3Inn1masewmuIgTlnanent1sas1ouaufuefune iin i Senununs ni1nli!u
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wynquiilaFugsynnquil peak wasupufiveftaaninquatuaudylilniugsn edneiiios-
#y (p < 0.05)
uanﬂsﬂhﬁﬂﬂﬂ%ﬂﬁ%vtﬂuiauaﬂﬁuauuiﬂQ1ﬂﬁnans:nuiunﬂwiﬁﬁia1=uuqﬁﬁh-
fiu ﬁvtﬁuﬂﬂéuﬁnﬁ1ﬂnaav15 \gunufinay cell mediated immunity [TgAnm LU
transformation %oy lymphocyte(4) warnasvi delay hypersensitivity fa di-
nitrofluorobenzene(5] wiananseyumessyy Humural mediated immunity Lguns

g3 vusuRusRone keyhole limpet hemocyanin (KLH)(6)

FIUKA

nﬂ1nmaawuaﬂavq1ﬁwnﬂﬁ1ﬂ1ﬁvuauﬁualﬁnaLﬁnLﬁnnunnuawunziunq WU
. Lo - L) . L] -~
g3 duansznuaaniIasisuaufiueie Tauazfl peak vosusudusfoaini lumgdlyladugsn

aunvldua ¥,
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ABSTRACT

EFFECT OF WHISHKEY ON HUMORAL MEDIATED
IMMUNITY IN MICE

7 "
Paisal Roongpubulsepit, B.Sec.

ek
Sichon Songsiri, M.Sc.

The effect of alcohol consumption on antibody respond to sheep
red bload cell in mice was assessed. The mice were divided in 5 m
“Broupl did not received alcohol (control), Group II, III, IV and V ’xn-
ceived alcohol 0.19, 0.38, 0.76, 1.14 ml/28 gm body weight/day vespec-
tively. Alcohol was administered by mixing with drinking wakter ﬁt 5
weeks . Sheep red blood cells (SRBC) were injected into peritoneal
‘cavity and antibodies against SRBC were determined by haennggluti!m
titer. The results were demonstrated that the antibody production was
depressed significantly.

| Depagtment of Pathology, Faculty of Medicine, Primce of Songkla
University, Haddyai, Songkla.

Depa:gtaa;t of Clinical Imology, Faculty of associated Mim
Sciemces, Chiang Mai University, Chiang Mai. #
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navdSinudlulnauuwon  1TauiA8 Alkali - Denaturation

JONANAATDNIBNMS

FINT wMITR ML, (!15&5)*
' = 2]
e WSuana  an.u. (imadanisumme )

undinte

Iaftnwn LUSou flounanisnsaa¥nBTuTnatuiaw (Bb F) Tne?% Alkali-
denaturation srmi19n1snseNien Hb F #1u38 1AuYey Betke uazamz Munis
thiiemznousenlauleindey Lounsing INFIa819 1L Fonvoud Ingundl72 Fapeay
%31 91 5glAn1 & Hb F eannasnseviafiy (mean + SD) Oy 0.437 ¢
0.312 % uazsannisthuiafiy 0.609 + 0.335 3 Tauiinrstuszewlngenianas
NIBMNIIY #9889 1 R0ABn 81 318 maamn Hb P lilnlmed8naen1antey  us
Truasnasthudsangitasae¥als  0.202 £ 0.109 s

owmninazatusTulnatuvasg Ingunduas Linusnaaen Widusua b F
BUIMAIY 4 TN 1-40 % 32w loant L Bonvey «Andl iy Thalassemia
major wwmIALUes iungluTnaluian  LUSHU LAloUAUTENI NN TN TONLAE NS
th viiionun 89 detay wuinludheeiTUSyemey Hb F vew q duiveieun
AIWUANATNITMITRYEBaun uasdetviiiusuamey Hb F geduived ioun

AWUANATIRINAIITEANEY

flulnatuien (TusluTnatussulngfie nan 90 & Tuifenvevifinusnanen
uazanaveu indausunia 1 % (ewufonasn #lulnafuriintiimuvunentsgmiarome
a1 SeTuTnatuvenyIngund ludguauifved singer uazaaz 172 1o Gugf Suamdtnns
AW IUSua Hb F fuifen Tee'ly alkali-denaturation technique ﬂhd‘ﬂnﬁlnu

* - '
ndondiidalulasalad AR LNAdANITUNNE UNAINed LBy ing
% %

© Muanou1s 8o Teuwsauanisas
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#luTnaurindu Inifu alkali-hematin #y denatured globin anaznausenlume
srrazanuduivevuoy Ty i fuudainn infoun Hb F 38nqsuny Singer msuttwmuuuas
ne lauuuaulus wfgusua Hb F dsy 9 weun Betke waznaz ) ladnudeeiSnaed
Tusnidy Tno  BousTuTnafuynénIneylugluey cyanmethemoglobin \duneudy i
A muaafinsalaazlinafinga warswnTensI A q vew Bb P laususunan
a8y | uftoulomuwnuisutiegiud Taue1afinasdnutawe L Emie s el nasaond

1u1ﬂuac&ﬁunuuvﬁﬂnﬁ(4'5)

#lulnaOuian Useneumae 2 a-globin war 2 y-globin demqvan Eb A
fig8 B-globin umu y-globin #1vsan B-globin (flge 39 A‘wnuvesvnsnesdlulush-
wuffonun 146 shwuwuy  Hb F Saoqusawasolunisivesn@isulafinin Hb A quaui@
sufl imunzemIunandeylunssnuisen defiaaudueondiwiszeeinnsueens  an
A wuAnATveY Iasvaite I Lagadienas whlnLsEwnseszuonuazisuiuala  Iaeds

LG nmn

28 electrophore51s(6) w¥alay ion exchange chromatography
electrophoresis i pH 8.6-9.0 azi#iu Hb F Sy;tundiv Hb A o Lamues  uazet
aoefl L uUBurauanwedvaz tAu Lt band Arwnandinisu lunsild Bb F geluyaefieress
as29 11N L aumauRevas 9qn electrophoresis  szmnUSuramevElulnatusnazuled
wunoansnfiuln Tasutly scan sauindey densitometer #won band aglnafmnn-
azlaafineusawme Iy I8naswen chromatography Agtamiwuiuingaz Ho P sguen
asnulnafiu Hb A ynSversfdauauifunfusazninUSutawey Bb F snaa 10 8 A
luswrsoesmaafuuusulaguifiu 938 electrophoresis uax ion exchange
chromatography fnevetdio iafevdefigvuinnatvestvideiBouifivuliunaamn  Hb F
1au3%vey alkali-denaturation yaevAS#wnaid usinurzamiulalunisusnuasns
wwSuy Hb F yanmaftez laam¥unauSuaa lunveeveruidouaz (e led* miunsisdey Hb
F {u 0%%vev Rﬂdioimmunoﬂssay(g) URL erzsa (19 Fonvaeviddgeaaw lauan
awrsonirawy Hb F luidniSenunsueedingundladmiou  aunvelafimufiiedis tess
novifiin1ssssuna ludlenafonlauas lufanwsn i dusny F8nqsgide  Senumefld Bb
F Tny acid elution test' " #ifusnd®ndeinaladnoun  glade sulunstifinns
#5719 Hb F gefu wsvenuiunaleluwuueu i fiusi i infisusyavds alkali- denatura-

tion

Taguazisnas
-~ 1 . -
n. naswefoy Hemolysate lyifenisnzinuuszuna 5 va.  Ausdenas
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EDTA (2 un./ua.) fuis tarauiesn wazadvidnidsauny 3 afueain LnFeunfiviuna
10 171 wEeeanthion indefiern fugminsoanltuan Rminduas s niveidn
(Bon LAnznaealn uin (Banunvuanlimun L Runtsueu ianaszaae Lanay LunFuntveeeus-
ywaiSen Tanaeaniugnden tetuse 9 1duaan S und \fioln CCL, mnmzneu
(87 non-heme proteln aapAUN Lin LR anunvasn iy Huuundunie 9 AU LTI
1,000 g vszue 15 unf gnuaﬂu1ﬂ"a1uﬂTuTnauuﬁunw1aﬁ1n€ﬂ1unﬂﬂ1uﬂmﬁiuinaﬁu
Lav waznIreriadlulnalustqvdy Hemolysate finasesdarw itutulszun 5-8 n¥y
LUB T LouR

e. nasnh Alkali-denaturation \#9919 hemolysate flinsoulna

0.4-0.5 ya. ‘lu Drabkin's solution 10 ua. ualuuylanagauninaenan 2 naen
YBuans 6 ua. uar 3 wa. A WA U Wey 1.2 M NaGH avlunasausn 0.4 ua{ VFudy
(ran nEvanfieln Aaugnden 2 uafl S Buensaranuduivesuey Ty i fuda Lin aviy
2.0 ua. Rengaufnduuszanazneu denatured hemoglobin Fafeld 5 uafl usawuy
adomdslunsausaunszate Whatman No 1 uarSnadunteulutudl 1000 g u 15 uofl
whatufinsovlauazaufitiulaluin absorbance (0D, ) # 540 nm Fmiunasnfimey iy
uhndu 2 ua. uar Sat. (NH,) SO, 2 ua. uﬂuiﬂtﬂﬂﬁuua1Lianﬁvﬂauuﬂniuﬁn -
\1¥ Fa OD, 4 540 nm iguffu nhu1mnﬂtﬂastqunﬂTuTn@ﬂuﬁﬂunamﬂv (Hb F) la

-

fafl
ODl
$ Ho F = kit X 20
(@)
D2
NARanNnI1INA\KDN

: 1 awnnwsﬂnvaﬁdadﬂvLﬁnnﬂavéﬁwdﬂnﬂ 172 #egvitlleny 20 fiv 40 @
Usnganetunu 91 #7agaema iUesiaun Hb F snn1anseunwi8idulantieliy  (mean
+ SD) (fu 0.437 * 0.312 % ua:tﬂnnﬁsﬂutaﬂn:naunnnnﬁuammﬁﬁﬁsﬂaétﬂu‘ Hb F
15 0.609 + 0.335 % TnefiEn1stuinlagenianisnsownsauiady 0.172 +0.099 %

qud 1 uanwnﬁﬂuﬁhﬁunuavﬁﬁﬁhiaviunﬁ1ﬁﬂLuu1t1un Hb F 1uﬁ\ﬂq 91
FratRunann A% LiuIAneee LUed ous Bb B fnaTaedstuszguninTnei8naoeismelu
gr9tfunmiUes ious Hb F flanan 2 % AraniBFRe sy LT sunseilfinnedl -
0.609 + 0.995 (X - .43DTau ¥ ik

0.174 wyuunu Y £

deflylnatuanumtumiolusnnasnses ¥

alaan98nsev lauflaq intersec (a)

2. #sprviSendn 8l Fepv ms2sluwy Hb F iag eleftnsen I
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wacfinsaainennasih lemzneuvey denatured hemoglobin precipitate ssnla
vrelnafariefiy 0.202 + 0.109 %

3. dovinrveasy Tasuiumwitusuees Bb F Ineglugreny o foue
1 - 40 s32winly hemolysate 3nifomwevifinilidu £ - thalassemia bBomozygote
defivtuawey Hb F gy uamAiuesious Hb F LU0y tfeuTEnseeiBttu e msnaueen
¥ n¥1987e hemolysate 89 #1ppny wafe fUBuca Hb F uaw q (ue< i sudi®lulnetu
azmwldfuntansevezggy wasfiusuna b F gefumimusnsressnimseiBazqueoes
mrsvefl 1) mrwuiuswevivaneitiuaasiniiulalnon I iisunse (quil 2) deaomsiw
™ 0.277 ¥ wvuunu Y Tmedl ¥ = 16.525 + 1.081 ( X - 15.93)

Y = .09+ .995(0-.437)

0e2 0ufh 0.6 0.8 1.0 1.2 1ed 1.6 1.8 2.0
: % r Tasdinses

FUA |

it 1 usnunamey Bb F fnsaewulugingun® 91 910 Tnedl alka-
li=denaturation iU%uyiflsusznivignisthuaznisnieyiomzneusan T8nasthesn’
T Bb F Inguni 38nsevidusuasdaoudaiuc . duisumsy Y = 0.609 + 0,998
( = - .437)
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16,525 =+ 1. 081(2-15.03)
s‘
s 10 15 20 25 L
2 % Hb F Temifnses
9UN 2
L'
i 2 usnuawdiuiuseevitnastuuaznisnteelunaemn B F - Tan

48 alkali denaturation &wnlu¥esnvidenvevauly B-thalassemia  uagsin
n13WEy hemolysate wew Hb A uaz Hb F ludmstdumny 9 AiwuUsuam Hb P sanan

40 & nistulnan Hb F gumanisnsaslaodaowiuius: uisunse ¥=16.525 +1.081
(%, =.15.08)
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w79 & Hb F #euvifen | vode (el %A WLANAYS
(N) % Hb F % Hb F szmeseviB
INAIINIEN | 9nnasiu
1300 e 5,00 10 2,54 3.47 26.8
5.01 = 10.00 17 5.87 7.15 17.9
10.01 - 15.00 13 10.95 12.18 10.8
15.01 - 20.00 13 15.94 17.26 7.6
20.01 - 30.00 16 22.86 24,34 6.1
30.01 - 40.00 20 32,02 34,65 76
— s
agrefl 1

wsmeU3uae Bb F fnsiannlasandsnisnsesifou weutuntsth luibetne
\Bon 89 #eumfifusute Hb F aglutivae q Foum 1 fv 40 s !W %
mrwiimmanysedly T nadufisznel Uunsnseenay

-

gauki]

Tawits 4 lunaamsaana Bb F azlenisz Tewdlunt seliuspinasitsdulanues
snda®i0y Tapiow veuviy B-thalassemia, Hereditary pexsistamce of ?t:.l
hemoglobin maeawulsala q AdarwAnundivevnsainelulnedu ue nenmiusrelen-
nHunsasgnidiesiy iBenin L furswrsnmtsyas lunssao i des i

WABn1seey Alkali-denaturation #ufuugeles Betke  sxzsiliflvendu
T nsafuiusuuas 190398013k L Avwey Singer fimnw 3 filiewuiey 9 '511%
vreswez lisunsofamiBuames alkali-resisted hemoglobin lmae uapligessn
1991 nszaensevawsofiszgady Lo18luTnatul lm e (Hevhazeeflul natunses
w12 i e mativagu luthyiiuntmaviue Bb F ae%8  alkali-denatu-
ration fdvaeldn1InTeviemznsusaniensznensey §iSuuSelmpassiufoufieuss
aramn Hb F ssmitenqslenssaiensoy Whatman No 1 Munvsiu  isuenionesnes
sanlut afoviusssunifishmenfifnsin 19 Tagleeowi$ 3,500 rem  (dsanae
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1,000 g) waw 15 uait finuansnwes Hb F - #lasanarstugenianislonszanensen
37t v i dudreuaviSenfiianenh 9 usr  FaudignnIzatunsovgeienlidezn lnaqan
warnlirinaauasy Aniluives iouageflifisn wasnnisfinsaeta Bb F o Tulaluglng
81 sqwuidelvBniey duiiwnunddele8iu1annzneusanumintInsovdvnsramu lnuei
iunsmiuayuI138ntsnsow InBlulnatuurvdunieluu (Jei$s q  Molden war
ﬂﬁn(l3)'1;uﬂnvﬁ1tauﬁavn11ﬂﬂ1:nﬂun1avgﬂLa1§TuTnaﬁuLaﬂuﬂvﬁ1u1;Lduﬂu un L
P iu Faie L unnsvaneil LUTeu (RsuFsgena 1w LsuBuL Reean Lo ddengemin Seens

vev 1y thusuuAnawLan

nrsmnaovafellavafusatefifounaau itutusay @ whlmueeiiudnnn
nIzaensavddaniuauisenaiy @ fuszgeienflulnatula luas iinuSuamide inifu
maazifulasinmasaedl 1 91 #evavifonfifuiune Hb F gefu  tUes iousamusnay
Tzmaenasnsevfiunistuazussay usideysuin Hb F guuﬂnﬁvdﬁv 30 &+ fuly 5821~
kali-denaturation arina #luuuusu suvlsfimay ICSH (International Commi=
ttee for Standardization of Hematology) 1anan2 177 m9na270 Lsutueey Hb P
fuannin 40 % Suly 98 alkali-denaturation azlwafluuuueu uazaasleiBnas

. ' 4
999 lon exchange chromatography 1:ﬁnq1(l )
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FETAL HEMOGLOBIN BY ALKALINE DENATURATION
TECHNIQUE : METHODOLOGY ERROR,

*
Suraporn Matragoon M.S.(Biochem.)

% %

Rungaroon Preechakul B.Sc. (Med.Tech)

Alkali denaturation method is wildly used to determine the
percentage of fetal hemoglobin in most laboratories., In this experiment
17< blood samples from normal healthy persons were evaluated for the al
kali-resistant hemoglobin by two procedures of separating out the dena-
tured hemoglobin precipitate., After the complete reaction, a half por-
tion was filtered through Whatman No. 1 filter paper while another half
of the same reaction mixture was subjected to centrifugation. All the
specimens performed show significantly higher amount of Hb F- by centri-
gation. Ninety one normal adult blood gave 0.609%0,.335 % when centrifu-
ged and 0,437+0,312 when filtered to remove denatured precipitate. We
could not detect Hb F by filtration method from another 81 samples
while they were determined to be 0,202%0,109 by centrifugation. Eighty
nine samples of hemolysate containing 1-40 % of Hb F were evaluated by
the two methods of obtaining alkali-resistant hemoglobin. The percen=-
tages of difference were higher in lower Hb F samples and lower as the
Hb F was higher, In other words the filter paper had a limited capa=
city in absorbing a small portion of hemoglobin, thus - made much diffe-
rence when the concentration was low, From these results we -suggest
that using centrifugation instead of filtration provides more accurate
result to determine alkali-resistant hemoglobin especially when the
specimen contains low percentage of fetal hemoglobin,

*

Department of Clinical Microscopy, Faculty of Associated Medical

Sciences,
* %k
Blood Bank, Police Hospital, Bangkok.
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—_—_——— =
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COMPOSITION AND_PRODUCTION OF DEVELOPER AND
FIXER'FOR ‘AUTOMATIC FILM PROCESSING

P

*
Paladej Chaloeykitti, B.Sc.

* %
Ladda Paiboonkittinun B.Sc.

‘Ability to make developer and fixer for automatic 'Xirdg film
pProcessor will be very conveniént and economic for a diagnostic radio-
logy unit. This paper attempt to compose home-made developer and fixer,
In developer, phenidone or hydroquinone was used as the developing a-
gent, sodium sulphite as preservative agent and potassium bromide as
restrainer. In fixer, sodium sulphite and acetic acid aid ‘ammonium Eh-
iosulphate to react better. Various concentration of these agents h%ve
been used to process films which exposed while all other factors was
fixed and the films were compared to the one processed by imported so-

lutions, Eventhougn the quality of home-made solution is just satis-

factory, further study will be seem to promise a better solution.

" .
Department of Radiologic Technology, Faculty of Associated Medical

Sciences,Chiang Mai University.

* %
Department of Radiology, Faculty of Medicine, Chiang Mai University.
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Interference by Ascorbic Acid in Mest Systems Involving Peroxidase. l.
Reversible Indicators and the Effects of Copper, Iron, and Mercury,

Rodric H. White-Stevens : Clin. Chem. 28/4, 578-588,71932 .
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Standardization of Serum Cholesterol Assays by use of Serum Calibrators

and Direct Addition of Libermann-Burchard Reagent.

Martijn B. Katan, Frits van der Faar, Daan Kromhout, and Frans J,M, Sc-

houten. Clin, Chem, 28/4, 683-68&, 1982 .
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~hermodynamic and immunological properties of a monoclonal antibody to

human blood group A

LENA FDFELMAM Immunology 14(3) : 549 - 554, 1931.
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He[enag Lat)OfoOﬂeS #° . Electrophoresis equipment,

Spectrophotometer,

Immunoelectrophoresis and reagent,

Quickpettes( variable volume ) etc.

@ﬁ= Clinical &iems Imc. . Immunopath Fluoro - kits

9
q ﬂg/D ATA . Cosgulation Profiler (Model CP-8)

CORPORATION : Platelet Aggregation Profiler
(Model PAP-2A)
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© maun1 Ton Specific Electrod (ISE)
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.A..;the(i Medical T@Chﬁﬁhgy A Ion specific sodium/potassium
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Diagnostic Products . RIA kits
Precision System, Inc. .  Osmometer



TEL 4244654, 424-6658 424-3934. 424.2701
smammtewam| CANLE ADDRESS: MEDICO BANGEOK

(%) SIAM MEDICO SUPPLY CO. LTD.
1A ARUN-AMARIN ROAD, BANGKOK NOI,

REPRESIFNTING

ANALYTICAL PRODUCTS, INC, . USA - Pourne (Aotibubbic) Medis) LabCounter,
Blood gas Reageanl, cic

AMERICAN OPTICAL CORPORATION 0 USaA - Microscope, Microtame, Microwome Kaife
Sharpener, Ticsue  Processoi, Colony
Counter, Bilirubisomer, Refraciometer,
Countion Chamber eic.

AMERICAN CAN COMPANY USA. — Parafilm-M, Parafila Dispenser /Cutter

AMERICAN MONITOR CORPORATION US.A. — KDA Compution Chemisiry Analyzer

.ADVANCED INSTRUMENTS- INC. US.A. ~ Osmometer, Cystic Fibrosis Analyzer etc.

BBL (Dav of B-D) US.A. ~ Culture Media, Disgaostic Reagent, Coag-
ulauoa Tiaer, Seasitivay Dise, Gaspak eic

CHEMLASB INSTRUMENTS LTD. ENGLAND - Automatic Chemisiry Analysis, Freeze

. b ' Dryer, Fraction Collecior

CLAY ADAMS (Dwv of B—D) USA. — Ceatrifuge, Mixer, Pipeiie Shaker, Rotator,
loterval Timer, Slide elc, .

CHYO BALANCE CORPORATION JAPAN ~ Asalytical Balanee, Top Losding Balance

AMERICAN DADE (Dav of AlLLS) USA. ~ Chaical Chemistry/Hematulogy Serum
Coatrol, Blood~Bask Asuserum, Reagent
ki, Glassware cic.

DYNATECH LABORATORIES US.A — Toc Cooke Micgotiter 5)siem

GCA/PRECISION SCIENTIFIC (THELCOD) US.A. — Owecao, Incubator, Water Bath eic.

HYNSON, wESTCOTT & DUNNING (Div of B-D) US.A - RPR Card Test for dewcztion of syphubis

HARLECO (Div of AHS) USA. .~ Reageat kit, CO, Apporatus sci eic.

HARRIS MANUFACTURING Us.aA Freezer

KINGSON (MARKET FORGE) US.A. Autoclave, Autopsy Table cic

NATIONAL APPLIANCE COMPANY UsaA. - Uven, lncubator, Waite: Bath sic.

SCIENTIFIC PRODUCTS (Dw of AllS) USA Laburatory laswrumcnts & Seiplics

SCIENTIFIC INDUSTRIES INC, USA - Twetcison  Microgasomicie:, Yortey Ao
cic.

LANCER/OXFORD USA ~ Lancer Pipentor, Coagulyzer, Red-Tip &
Blu- Tip Capillary Tube. Paraplazt clc

SCIENTIFIC MANUFACTJRING INDUSTRIES US.A. - M:cre Pipettor, Fracuon Collecior, _'ln;.,

> Layer Chromatography eic.

V. MUELLER (Dwv of AHS) USA. —~ Geperal & Special Surgical lostrumcat

LIPSIIAW MANUFACTJRING CORP. us.a —  Microiome Pathology Iquipments eic.
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Miae:, Hi—Lo Chambe:.
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! Resgems
EBLRDACH COPFP. = ‘USA - ‘danng Blender, Shake: Baihs, Surter:,

Elez—Analysis Apparatus
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model 601A
pH/mV meter

model 501

pH/temperature system {

Modsl. 811 MICROPRO
CESSOR pH METER

models 399A/L. and :iilé&"
expanded-scale pH/m\

model 301

viodel. 901 MICROPRO pH/mV meter i E
LOESSOR IONALYZER e

K, €Ca, Na, Ag, Cu,
Cd, Ph, V. NO 3, Gl By, EN
GO 105 Nl Ase B 8,

models 407A/L and 407A/F
specitic 10n meters

model 101
digital conductivity meter

model 701A
pH/mV meter
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