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DETERMINATION OF ANTIBACTERIAL ACTIVITY OF URINES

*
Unchalee Kongfoo B.Sc. (Pharm.), M.S. (Microbiology)
Suthichai Pongmanjit B.Sc. (Med. Tech.)

In order to obtain the suitable method for the testing of anti-
bacterial activity of the patient and normal human urine. The standard
strains of bacteria, the technique for inoculation, and the depth of
medium have been selected. A total of 302 urine specimens were studied,
31, 40, 34, and 197 were in the groups of healthy persons,pregnancy wo-
men, out-patients with any kind of infection, and in-patients with uri-
nary tract infection, respectively. 2

Eighty - one specimens from the in - patient group with urinary
tract infection gave positive antibacterial activity test, only 55 pa-.
tients were followed up and known exactly that they were under antibio-
tic therapy given before by physicians. Where as other 20 patients
from this group could not be followed up. From this point it has been
shown that the normal human urine without antibiotic therapy would not
show any antibacterial activity, while the patient urine with antibio-
tic therapy would show this activity. Thus, thelantibacterial activity
testing of urine could help the physician to interprete his result that

obtained from clinical bacteriology laboratory.

*
Department of Microbiology, Faculty of Medicine, Chiang Mai -

University.
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LRannusufiu EDTA ugasiudoaudyludiun 2 faanfunofeon 1 aﬂuﬁﬁnswuﬁuuﬂs
TnuiﬂaﬂngU1uﬂnﬂfunﬂsnﬁﬁﬂnﬂuTaﬁwﬁwuﬂﬂavﬂavﬂﬁﬁﬁnﬂsﬁuQﬂsﬁﬁﬁﬁaTuTﬂﬁﬂTﬁﬂ AR
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2. 383959 o lelunisasae iflentsfnen LUSeu iiisunded @ 2 58 #n

f. Methemoglobin reduction test (Methylene blue n%s M.B-)(G) Ty

U781 Combined sodium nitrite was Glucose : (@uSodium nitrite

(Merck) 37 1.25 n3u uar Glucose 5.0 n¥uavlu Volumetric flask fuuindu
Inasu 100 9a8%es  alasrwiauouvewnhenfity 0.18 M NaNO, uaz 0.28 M Glu-
cose

R0y 0.0004 M Metnylene blue : iy 0.15 njuTrihydrate methy-

lene blue chloride (Mallinckrodt)lu Volumetric flask (funanaulnasusiuiu

1,000 9addns

i dendonivaiuau 200 luleséns waufuuien Combined sodium ni-
trite war Glucose a%uqu 10 lulas3ns wanfuBuey Methylene blue TudsSu
10 lulasans luvassuniauis 13x100 fadiuns weninionfuf usiudly incubate

37°C tfhuiaauu 2 d2Tuvede  mFunas incubate WAIUAVIBIUNANITATIN

#lyTnaduszgn oxidized lmy Sodium nitrite InifhuiundluTnadud 73
LA918 UAlaBAnszuaunis Glucose metabolism  wavidniSeaumeniuniy  Pentose =%
phosphate patnway lauflieulen G-6-PD sauufin3uisie wiInifia NADPH  uazazld 37
%qt reducea ‘v Methemoglobin naiwifh Oxyhemoglobin @uwifusy i1fas uwaiufou

Wisuas lagred

- lunsonfidssiuioulay G-6-PD uUnf 4z ifusunaudfun

- lunassfidnrsnsaveaeszduioulen G-6-PD sz thudiunay L Tudutnqad
| fudnwusesy Complete deficiency

- lunaeafiffuovdunauagsznivdunsuazfinna uaea1 L Tudnvazey
Partial deficiency

8
2. Fluorescent spot test (FS)( )

Combined reagent solution :

Glucose-o-P, sodium salt, 10 mmol/1l 520 “ml ~
B=NALP, 7.5 mmol/1l 140~ mik
Saponin (Sigma), 10 gm/1 2.0 ml
Tris-HCl buffer, 750 mmol/l, pH 7.8 3.0 ol
Oxidized glutathione (GSSG), 3 mmol/1 3.0 il
Distilled water : 20l

il L fulaununane L flauflgamgd -20°C
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w1 Aendhagavaiuny 10 lulasinsumuauunszaieniay Whatman No 1 uan
Folilnuns lugamgimes sanszaensouifnen: fanunvildaylulunasaunizuin 13x100
fadiuns Ay Combined reagent solution avlushuau 100 lulassing LULINAD
urnaauiuRuaualy incubate figamgd 37°C WU 15-20 wAfl  LBHIMERAL
wanga Lonsunalunasaun 10 luTnsansmuavunszaisnsavfiazein fal Inunvuszuna
5-10unf uaquﬁu1ﬁ11ﬂqn1u1nuﬂuﬂauuﬂ1ﬂaw Ultraviolet lampﬂﬁﬁtﬁ%ﬂﬁﬁdﬂﬂﬁwLaﬂﬂ
flazinwauan (Deficient Control)w11€TﬂUﬂﬁ1uﬂuLaanﬂﬂﬁﬁhuﬂuﬂ WA INEARIUUNTE -

AEnS DU

quiSonfidsziuioulel G-6-PD Unf ¢ Lfinusv i Savuey NADPH fas1auiann
NADP 4-uffu G-6-PD UAWEIMwey NADPH azgn oxidized lau GSSG Tuugnsondane us
§asn1s catalyzed lmm Glutathione reductase Az 1n118nsIN 158579 NADPH
i Sonunefifl iauley G-6-PD TuuSuam 20 % wewss cxuUndiaz luvh v L Ainuas L Savnsuay
qansilalaidn nsemnadined

a1 lnuauan ﬁagﬂduﬂﬂﬂtau1%u G-6-PD wiln Complete deficiency ﬂﬂwnUﬂ
Incubation mixture azluApuavidey wazar Grading Wiy 0 1uwﬂvmsuﬁuw1unﬁ
Innasu fogthagsziuieulel G-6-PD ifivwme Fazwurayefinen mixture ff AnuaviSov
R duasousvgansilalatdn dvawnsaar Grading lodous 1+ aufiv e+  fnue N’
Soupavn1s LAnLE 158y uADNyAYey mixture Hlwuav 109 fiuv LEntes  Afiealanans

5291 Partial deficiency uarat Grading et & oo

HANISNARDY

n13¥nssdvuey ioulul G-6-PD lay Methylene blue reduction test uas
Fluorescent spot test wuiﬁéﬂﬁlﬁﬁﬁnﬁvﬂaeﬁﬁﬂwsﬂ51aﬁ1ﬂﬁﬂdﬁuﬁuﬁu5ﬁu Tauflan
Fuussaniauduiius (r) = 0.04 Tuwwewie waz 0.03 Tuiwemiy  nsVAday % &ln
navovan lufeaevd Suanaeiuatedifuaidy (p<0.05) #olouanel lunnsaveil 1

ArsnsaamAseiu toulay F-6-PD uUn@iluineein a%uiu 243 s1093038 Meth-
ylene blue reduction nusotar 86.0 wazaat38 Fluorescent spot wusepay 77.0
ﬂ1u1uuwﬁuﬁu {uU 261 s Lﬁam1ﬁam1u%% Methylene blue reduction WUSBUAY

93.1 uaz3f Fluorescent spot wusasar 88.1 uavlﬂuﬂﬂﬂ111uﬂwiﬁvw 2 uan
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M 14 etud 3 fuvuw 2524
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POSNT 1 uEavkanIsaIIaAsEiulaulan G-6-PD  luinsusuazniivnauis
ANSMS93 MB uae FS 3
Total Methylene blue////Fluorescent
SEX i
N S reduction test spot test x2 " &
N/N [P/N |D/N [N/P|P/P |D/P |N/D |P/D|D/D
Male 243 1814 & e |20 0 4 8 0123 114.04 |<0.05 |0.04
Female| 261 22781532 &40 0 4 8 0 8 86.15 |<0.05 |0.03
Both 504 4081 3 8 |30 0 8 116 @ 431 211.94 |<0.05 |0.03
N = Normal, P = Partial deficiency, D = Deficiency.
A139F 2 UEANATUAUSDLATYDY LWAT oAy inmmly  Afseéuieulu G-6-PD
Un®  a20A8n19nsae MB uar FS
. Total Methylene blue Fluorescent
SEX :
Number reduction test spot test
Normal % Normal %
Male 243 209 86.0 187 T740
Female 201 243 93.1 230 88.1
undanse

N7 InAReNAnE LUSeU LAlBuSEn1s asramaszduaulel G-6-PD  iwuaviE
Methylene blue (MB) uat Fluorescent spot (Fs)ﬁviutwﬁﬂ1uua:nﬁm 1ﬁuauﬂﬂﬁ1w
ﬁuadﬂvﬁﬁuaﬁﬁm (p<0.05) WAZNUAAE FS Ha010979 W1 Lanzaviazalulauinnin5 SMB
Tunts5nssiuaunsaveevioulay G-6-PD luwauie Tnazyalavisuar hulade tau
w312 L Thunsnsavetin complete deficiency uﬁiuLwﬁnmﬂﬁﬁ tHun1swseveiin Heter-
ozygous w3a Partial deficiency azifulaliuses®ai’u 3nn1svasewwui198  FS
szawasainsasaain iuladn csuni1luag M Fuffidevand® MB eadunasqiuey um-

Flulnavfde  Tudiea LUSou ioufufuay Oxyhemoglobin fliTufuae nan i finnaswaay
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uflp Partial deficiency 2 AnfiuazoyaTniNIn A IaauLAY dyaz LUgou oy (Rewaniiu
i laAsus NN warszuL 12awan1In e lauis MB Zaowun incubate WAL
Son 3 dhTuvdie 3 FaTuvaSy (WSIZOMINTTOTLIRIVBIANS incubate luauysa faznn
uafllaifu False positive ln n19ng29mu3E MB L TuahuauuIng fluapuazazaIn
on  #ous8 Fs fu lwiaanlunns incubate fiwy 15-20 yrfifiamatoetuna 1nannns
\auay LS avRauaIganslalaLan deszannuaz innzsu@msuntsasaatnany L fen Ll
FUIUNINTE uaﬂwﬂnﬁnﬁﬁﬂﬁaﬂuﬁﬁﬂwﬁnﬂﬁﬂﬁqaiﬁﬁuﬁﬁﬂﬂtﬁawﬁLaﬂ:uﬁﬂnﬁq fauase
Fazmon vl vunszaensov Lo Tum e teduntonFuu duduam w38 MB W ns

g b D = - g{?
a57991n L Ranf LanzunTny L Au- 36 FaluvdvazInuwad )

snnas (S fisusan 1 sas e sl wisnez ludanuduiusiuluis 1ay
n9EdR unnani1sasranuiaulay G-6-PD Tuﬁ:ﬁuﬂﬂﬁua:s:ﬁnmaﬁnﬂiwéavﬂuﬁdadﬁvLﬁaﬂ
daulngiinazlunsuiula thiunivg i s g Innagaunisasaadnenay (leaunsie 8
A wuana1eiuluseviBntsnsaativ waaraguUla iuveg Swiugiaulaszuiienisla 58
alvlugavaBnisnsaatilflalunisnsramaseiuieulen G-6-PD Tunovifidnasdugens 1
fulnaaussiass ¥ RateviuaiuBanainfions iinfula frail

1. \3anflf anemia win 9 WNR239L5E MB AasUTuA B lanse oy
Tugan 40-45 % npu TﬂuﬂﬁﬁﬁuuunLaﬁwawﬂﬁﬂaaﬁUﬁvéquﬁauﬁnzuﬁLﬁaﬂﬁuuﬁwﬁnﬂsﬂﬁﬁﬂ
WL L Spafld uin L Reaunstioy aznaIngns s uvey Sodium nitrite aausuadlulnaiu
QvtﬁuﬁﬁﬂuaﬁuﬂﬁﬂwanLauimﬁ G=6-pD un1s reduced UasunduiumElulnalu nalvua
n1sAsananu Lty Falsely deficiency 1a

2. \Assfil Jaundice uang IAUGRF0U = aAPns L Anu e L SouRBUEgR-
ws1la1e L Suduinnaaun® aranhnnisasiawan Partial deficiency 1058 FS  nanu
unanfig voulay G-6-PD széuungila

3. Teus% MB iiu a56unagursovan laan@d (Wdsunduluidy  Oxyhemo-
globin ua:éﬁﬂﬁanﬂﬁuaﬂﬁ:ﬁh1u1ﬁuﬂﬂnﬂﬁﬂﬁﬂLauWﬁﬁ ns8unaerafaoan luaud 3 41-
Tuvedy unliarsuulundndy datmandei Tudianrafiszoz el Afielaiagihoyin teu-
lai) G-6-PD wan1sauRuewssdiu Partial deficiency 5uﬁauﬁﬂuu1ﬂ

4. \3onflLTu Methemoblobinemia aguﬁﬁ a1v9z ifavuranaufiaun@ieay
wan Reducing system fuln ndaa8TuTnatuinundfin iy sxinwanisnsas G-6-PD 1aa
58 MB il Falsely deficiency 1n

5. wmSumpviRifinsfidnasnsoaieuled G-6-PD umg afe 1991948

- e m - b ° L3
1 unsnil Specimen yanwdaniseanluifiu Specimen RINN1IFI529 tuTUUNAI S Le38 FS
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AR S TRACT

COMPARISON OF THE METHYLENE BLUE REDUCTION AND
FLUORESCENT SPOT TEST IN THE DETECTION OFG-6-PD DEFICIENCY.

- *
Orapin Chaiyarasamee BS, MT(ASCP)

*
Suraporn Matragoon BS, MS

It was later found that G-6-PD deficiency had a widespread ra—
cial and geographic distribution. Drug-induced hemolytic anemia due to
F-6-PD deficiency has a high frequency among Caucasians and Orientals.
These non-Negro type deficient individuals are more susceptible to hemo
lysis following ingestion of several drugs and fava beans.The detection
of G-6-PD deficiency level in essential for the differential diagnosis

from hemolytic diseases with other causes.

Several screening tests are developed for the diagnosis of G-
6-PD aeficiency. Most demonstrate the presence or absence of G-6-PD by
testing the ability of‘the red cells to generate NADPH from NADP, a re=
action which directly depends on the availability of G-6-PD. The two
methods using for the comparison in this study are Methemoglobin reduc-

tion test (MB) and Fluorescent spot test (FS).

The detection of G-6-PD level by the methods of MB and FS has

been performed in EDTA blood specimens from 243 males and 261 females.

. No correlation between the two methods was achieved with a correlation

coefficient of 0.04 in male and 0.03 in female subjects.

The normal level of G-6-PD detected from these subjects  were
86.0 % in males and 93.1 % in females by Methylene blue reduction test.
The Fluorescent spot test demonstrated normal G-6-PD of 77.0 % in males

and 88.1 in females.

The Fluorescent spot test tends to be a useful specific test

*
. Department 'of Clinical Microscopy, Faculty of Associated Medical
Sciences, Chiang Mai University.



the need of special equipments.
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n13n57930 g thevalsanrwmevufi®nas uanaannisasrmvuuadiLSe,
o8 Aladgwerswlonisastmusuduef ludfuuevigthoialsasas  18A19 Loy
agglutination test, hemagglutinhation test udﬂﬂmﬂﬁﬁa ffle M.tubercu-
losis gqu19n1fin antoagglutination g luntsmaseedlaleis indirect
fluorescent antibody (FA) technique nrsyfuuaufived vim IgG umz IgM
lugrthetalsn wurtawasousngithodalse sansinauun@laflssduuousived  wfln
1gG § titre imaffu 160 uass#uwavuoudived ofs IgM lugwasouenalnu

upnavla

AauH

salsnifulsnfnnafisrouselsandy (AnaanifouuafiiSs  Mycobacterium tu-
berculosis %alsniAnfulafuyne¥uazvevitunie fiwuvssfiefalsalen n1sns2350ady
gho¥alsanrmevujtfnislaefia 111958 acid fast stain, culture uaz x-rays 9
lesion flvan luns@flifivaz 1Su it eralnusausenistanauns ilonide  acid  fast
n1s culture f14 28 uninaznitunalunis x-rays azmsuangihe futalsafinede
(hawanusa wazurvafverawy lesion #vifinann i favinfu (wu  Histoplasma capsu-

(2)

1atum(1) lupregfsuiuinersiunsely tuberculin skin test'?’ s37930ady dve1s

InuaRanain (devanifia hematoma aswu?isafdn tuberculin wisanlnuauanfidvuen
Ll g iulsamtela (3

1n0Un SN AIERInatevy wenuawfarly serological test  wnsaaiilad
falsa 1y agglutination testl) uaflivszauaruanisa iwsnzfeswnsn ifinau-
toagglutination ls 488uq (wu Haemagglutination test () ,double diffusion
test (6) Flawaly i fuhiwels 1afgweasele38 fluorescent antibody (FA) tech-
nique'?) Fm¥unueudued mefatalinlutfuvevgihouazeund  denrmnseviflale
2% indirect FA technique w1syfuwsufivefiivutn IgG uaz IgM lu@fuvesgihe uaz
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. e ok ' ol L ol
auUn® (flanaanuusnaveNsiviaLiuaivyaavuis Fundaruuanavauaddua Agn

s=gursoualflansaaitativgheval-ane luls

Fanuazidnas 7
#5ulnangthetaulsafiguodaisa 1om L (duelng delvwauaneachest x-rays
uaz/m3a culture vu7u 47 51w war@%upuin@ain blood bank donorahuau 56 37w
A5 fu 1 2enlei8 venupuncture nEssnuondsuuan 1aulaf -20°C unatszuhumaRey
Tnu'lula preservative s
(s imSuuuauian ¢ l9ida M.tuberculosis flusnlasngihufiquetalseien
Buvlng umhd
1. wam 0.9% NaCl avliuufiamin Lowenstein-Jensen (L-J) media n
TBunuaale swab theiea colony, wovifalnfinaa®fuun Tauszivliin media finduu
o uhfiefilaly suspend u 0.9% NaCl uaasawffefllaainmanuq tube wmiefiu
2. 4§y 5% phenol avlu suspension inle final concentration fh
2% phenol (V/V) incubate #§ 37°Cc 3 %y uwan subculture gwuyy L-J media fle
nagaulnulann feaumunuan
3. #+¢ phenolized bacteria gan 0.5% phenol saline 6 afy  wifv
s natvafugeniy resuspend gy U.5% phenol saline
4. iy 1 N. NaOHawliflu suspension 19 (nizavUSuinsifiy  whlusud
80°C 30 unfi fe saponify lip:d f4uiwaallifunqunau wivann saponify WAz
15 e T iwaa 1feag
5. a1eiffaman 0.3% NaCl 3 a¥euas resuspend gqu 0.3% NaCl, I

1#A21 (BuPu M1y Mc Farland No.3

Antihuman globulin conjugate : 19 anti-human IgG (y-chain speci-
fic) fluorescein conjugate (Hyland, Costa, Mesa, California, USA) LRz
anti-human IgM (u-chain specific) fluorescein conjugate (Hyland, Costa,
Mesa, California, USA) u* anti-human globulin Femavuflauq absorb  aawde
BCG LﬂanﬁﬁﬂuauﬁuaﬁiaLﬁa mycobacterium Jafl i1wsnz anti-human blobulin il
213 lpu13nnas immunize laun1sda complete Freund's adjuvant squmny lucom-
plete Freund's adJuvant =888 mycobacterium naln L Anuoufivedne 1ds - myco-
bacterium warawsoduiuida Mycobacterium tuberculosis #lowiusufivgu  deez

iwua false positive 16 wasualy dilute sae phosphate buffer saline.




2. inadanisuwme  (Buaing

oM 14 atufl 3 Ausow 2524

f8n> indirect fluorescent antibody.¢FA)  technigue, .. ieag o dilace
#%y Wy gilution 1:10 1:20 1:40:1:80:3;160:1:320.1:640 .Tevle 0.3% Na-
Cl i diluent wh@3ulunumuu smear woviffe A.tuberculosis incubate u mo-
ist chamber fi 37°C 45 w7l a1y slide pag 0.15 M phosphate buffer " saline
PH 7.2 15 ufl vum anti-numan globulin conjugate uu smear Invia _1ncubéte
lu moist chamber i 37°C 30 ufl a1v slide sau PBS Snadunily nivaammaln
slide uﬁvﬂu%q mount smear a2y buffer glycerol Tnnan coverglass aﬁwuﬁéav
fluorescent nadvwsqy 1,000 M1 AT LR positive test Ve e bacilli fied

bright apple green fluorescence {u®ifluni%evuay negative test azluifiuide

WANIINARDY

AT s RueouauRued wn IgG uar IgM lugthoialsa waveuund  wuan
TuéﬂauﬁwTﬁﬂﬂszﬁunauﬁuaﬁ ofin IgG guna1Auung (ansefl 1) wazfsziuwaufiuafivin
IgM fanqauln® (ans1efl 2) waz ifonaso A @%uauUnd a%uau 4 5p fimn titerwusyw
waufivafiufn IgG uay IgM 1iusn w uwnfiu absorb aawtfe BCG wax M.tuberculo-
sis iy 4 310 uawumiIzRuueuRueRne M. tuberculosis leawaaufl titer mifulo
ynan (mrsaefl 3) wamelnifiuan weuBusfiftnsaulugdu duveudivefine M. tubercu-
losis wavi¥e BCG § common antigenic site ﬂﬁﬂuﬁU.M.tuberculosis uan .ﬁu
§7u150 absorb waufusfine M.tuberculosis lanus

Holaan titer wavuwaufuafiufia IgG WAty 160 uﬂuUﬂéﬂﬁuﬁmTﬁﬂ 2ONIINAU
und ﬁ:ﬂ1Uﬁ10uUﬂéﬂ?ﬂﬁﬂiﬁﬂﬂﬂﬂﬂﬁﬂﬁuﬂﬂﬁigad%“ﬂﬁﬂﬁﬁﬁm (X2 = 9,95, P value-=
0.025) warwuiiszfvvevusuduefinin IgM lugthefalsn wazeuunflufauuanaiviu

atdTu Ty

335

lugthefl 1 fulsayalsn azdife M. tuberculosislusteniodunsianulalasnis
innz o fe Tuwnsden (faagluitenie Sreanufiunazaitueufived fveflln 196 uaz IgM
sofeflagaasninan  lunivasingy gilasunisdntadu BCG nioafl Lanlasu Lfou
aauualy 1 iilan usreniovay winssusufiuefivin 196 inBeay fiuvsuvifius ey
s nuauBvafiulla IgM § half life #u Sumaa laimuli Lranseun e nanudevetitelae
w38 (davifuu Tnomaueuuefiein IgG was IgM-moide M.tuberculosis Tug-
thuftnh & | Tl 9n floutusng ‘ '

nsantavnasyla i lusudds o715 wouRusfedn Toe  wulagwiveudulsn
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a1319f 1 uEmeSHuINURE LUDS (gusYey serum sample f titre saveq wew usufivad
#0n 196 lugtho¥alsauazauund

A serum gihu¥alsn serum AuUnf
U % U %
10 0 0 0 0
20 0 0 3 el
40 i 3 23.4 2 LV iRk
80 e s 27.7 21 37.5
160 17 36.1 10 178
320 () 12.8 X 1.8
640 0 0 0 U
it 47 1060 56 100
*
GM.%avw titre=104,32 GM.”av titre=66.44

A1319f 2 uEmvstuIUMaT L Ued LuReey serum sample fl titre waveq wev weudiued
win IgM lugthualsauazauun®

i serum gilho¥nlsn Serum AUUNG
U % U %
10 18 38.3 7 1235
20 13 74 1) 22 32.3
40 13 27.7 24 42.9
80 3 6.4 3 5.4
160 0 0 0 0
320 0] 0] 0 -0
640 0 O 0 0
Eiett 47 100 56 100
GMtﬁﬁﬂ titre=12.51 GM.wsv titre=26.59

GM. =  geometic mean
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2. wvefenasuwne  (Buving

: 111
oW 14 atud 3 fluupu 2524

a1519f 3 uwanvszfiuuavuauuedolin IgG uaz IgM wavw serum auun nEULATN AN

absoro 51UL59 BCG W@y M.tuberculosis

Serum titre ngu absorb titre ndy absorb
e BCG M.tuberculosis
IgG Igi IgG IgM IgG IgM
1 40 10 <10 <10 : <10 <10
2 40 20 <10 <10 <10 <10
3 40 40 <10 %10 <10 <10
4 40 20 <10 <10 <10 <10

uazeuun® SuwiagfinidefulsragezOuunTuuang antibody titer @wn?1 Tauiawas
# titer 160 unnﬁwwﬁuadﬂvﬁﬁhaﬁﬁm urstlsfinn a8 titer 160 il sig-
nificant titer fiazlaua false negative 23/47 378 warlnua false positive
11/56 318 &'miuueufuefiedes IgM liswqsausnarwuanaiveenainiuleias  lusu
Unfinfiufuus Tiuanaslssfugeninaesn Feta Tulvlaseuundidliaufie¥edu Bce 17
nou Svdaug ifa La3geglustenie (dovanntafu BCG Lﬁﬁ%ﬂﬁuﬁﬁﬂﬁﬁhtﬁaﬁhﬁﬂﬁﬂad s
Tawrsominianlsala iede izl lusrenofifvaiuise Ladguazuuine lula Jeuy
v ifuinsnszaustenisinassueuivefinaan iaan luntsmeasviifum ssduwauduedutn
IgM jivlugthouazauun@ligtviiu neeqsifululainfa Mycobacterium wfindflunaln
\inlen (saprophyte) #wfagitag Tu warsivniwis1lazuide inarfinasniian Jusufi-
vauuvauluindloutiu iffa M. tuberculosis Fuwnhilnstvne s fusudvefine e M. tu-
berculosis agmapaiqan ifewasay absorb #%yimafiaredaife BCG  wawuh@fuua
niuweufvedine (fla M. tuberculosis #nafwmily wurrlnuaaudeyng 18 tuuaseinfe
BCG uaz M.tuberculosis {] cross-reaction #ufuuaziu @vfutazfl cross-reac-
tion #u saprophyte laiauifivaiu azfuSwinasnintsdawssluin  Teowursunada
181 cross-reacting antigen aanlwnus (folninSeun specific antibody Tufi%y
v Tﬂuﬁﬁﬁ%vd1w:15Nﬂnqu%ﬂqUﬁ:awﬁﬁaﬁﬂWﬁwmaavﬁ.

evinsuungihofalsesan ifunguaueigaivg fu  (Aoufussiuvevweufiuaf
fvufin 196 uaz IgM wulngquuesgthuaigszniny 41-60 Tiiulseffurndge (26%) un
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Wuwunﬂﬁﬂdﬂuﬁnﬁusﬁunﬁ1ﬂ51vuauﬁuaﬁﬁwaaqwﬁﬂ uamuqqawqiuﬂwawaﬂqsaﬁwvuauﬁuaﬁ

uazLﬂauUﬂéﬂquﬁstnaanLﬂuﬂ@uﬂﬂnﬁzu:LaajvavﬂﬂﬁLﬁﬂTsﬂ Loy fu sz fugavuaufiued

Fogevudn & lunuinfal nduRusiu LaRAIgIg 2 waenasiAnlsn  luduanan1sa@s

uauﬂuaﬁ.
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ABSTRACT
. — N
DETERMINATION OF IgG AND IgM ANTIBODIES IN =
TUBERCULOSIS PATIENT.
- Kittipong R.thanakit B.Sc
Pakorn Thaiyanan M.Sc

cal, radiological and-bacﬁeriolaqical evidences. A serological diagr
tic test, particularly in applicable on a routine work, would have co
siderable and obvious advantaged, In this paper, the indirect*ilﬂeﬁé
cent antibody (FA) technique was used to determine the lgﬁelvef igﬁ '
- IgM antibodies to M.tubercﬁlasié. It was found that 160 iitEI of

‘ : e
antibodies was able to separate patients from normal persons whérggg'zﬁg
el % N .

M antibodies did not.

* K3
'~ Researcn Institute of Health Sciences, Chiang Mai University.

** . e
Department of Clinical Immunology, Faculty of Associated Medical .

Sciences, Chiang Mai University.
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uaﬁaﬂnﬁuazqﬂ"azﬂﬁam faeAEn Colorimetry

5301 fludive m.u. Lﬁ1xnﬂ)

L

Vs AT LaH W (twﬂﬁﬂnw1uwwu)

F5a%  Fepasanmd  an.u. (inadlanisuwne

un#ntn =
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un1snsIamsediu activity wey S5'-nucleotidase Tudtsuzaveulng
- fgguawauysae (lawenuwe) 3au 123 57w aﬂuﬂ1nnﬁnunﬁﬁﬁéﬂﬂﬂﬁaﬁ1uﬁ1v

1.3-20 U/L wazainnisfnwmnsséiu 5'-nucleotidase 1uG§nqﬂ1uT1nﬁb

(dovansningey 9 AliReafuntsgriusewied™f wusa activity wey 5'-
nucleotidase fanituuné mu‘luqﬂ'mtﬂuiim?{mﬁu hepatobiliary dlsea-?-'”
ses {ywu activity wew 5‘—nqc;et1dqse quﬁUﬂﬁﬂﬁ:ﬁugvﬂﬂﬂﬂﬂﬂﬁﬂﬂﬁ;
Uszuom 3-12 w7 sy 5'-nucleotidase 1u%%bgﬂqu11ﬂﬁuLdavﬁﬂnaﬂ;ﬂa
n’Nq ‘lua’uﬁuﬁﬁumu‘lnau serum glutamate oxalate transaminase, serum
glutamate gyxuvate transaminase uay alkallne phosphatase i ﬂ11
vwagaufu #a nasmsaana bilirubin uax total bilirubin 1uﬁ€h un;ﬂﬁiﬁ :
giheTsasudniauidevarnfelasa dawuqn 1Sulen 5'-nucleotidase s

. fuszéu alkaline phosphatase, bilirubin yaz total bilirubin M‘!’ﬁ
d r = 0.95, 0.92 uaz 0.82 lnufifuadiggenan (P<0.0005, P<0.0005 uaz
P<0,0U5 mwaTfu) 1uqﬂ1ﬂtﬁuTiﬂLﬂu1ﬁﬁ hepatobiliary diseases  azwu
seiu 51-nucleotidase YuNusiusz#u alkaline phosphatase ’tu@mﬁ ¥ 6
V.96 (P<0.005) i Faina Inszéu 5'-nucleotidase MfusnIoluduius
ﬁuﬁusvﬁuL5u1mun€anﬂ1wnaauauﬁﬁuu1§\uﬂ11a11ﬂﬁﬁwﬁbisnﬂh fo  sriuwev
Sulaiuazanstu fufundoanaviuagiveasiaangegn (peak maximum) ¢ewnns

wwaauuﬂavau1vua-ﬂhaqﬁvnﬂazﬁ11u1uu1vﬂaw1inﬂm-ﬁtnuﬁﬁauﬂmtﬁawmﬂns1ﬂ-

sou

Suley  5'-nucleotidase (5'NT, 5'-ribonucleotide  phosphohy

* " - V : "
A@Su Laflealia aas inallanisunny A Snea i L daelng
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Lase, E.C.3.1.3.5) ifhuidulasdgagaufiafeniee #as1vnauaulu cytoplasmic
menbrane wavi¥aalu canalicular membrane 28y LgaaRu (1) ua:iutﬂaéuﬁawanﬁa
AR (2, 3) Viusu pE A oaunzauamiuniamieuney 5'-nucleotidase fa 6.6 - 7.0
(4) waziduladisefnden(2,4) ofife

5'NT
Adenosine 5'-monophosphate + HOH < > adenosine + Phosphate
PH 6.6-7.0

Suley 5'NT Sezfuundluszuznasiaiuifula a1awu activity gofulalu
STUENANY waunSfeAsIn sEfuUnfuae 5'NT ﬁ:TﬁuwnéﬂwﬁMTuizﬁfﬂuLwﬁua:aﬂq (2)
activity wew 5'NT ifuundiniefudutesunlulsnvewnszgn (2,4) wnazgeunlug-
1the flavann hepatobiliary diseases (5)

AaguszavAlun19nsIan) activity 28y 5'NT T suypraundiuazgihe Al
nfmunanungl Tl luneeufifinasuned wazuhadld iUSouifiouiu activity wew 5'NT
lugthelsesuidavsinar ingaieg ua:ﬂugﬂqULﬂauQWﬂ hepatobiliary diseases uan
aanfltvla cuSou iflousziu 5'NT Fusziu L auluduasnasvaseuduiitonlune vifi@na s
Lnﬁﬁﬁﬂﬁﬁﬂqﬁu

Yanuazidnas:-
#anuIN: - TﬂﬂﬁuﬂawqﬂquTﬁﬂﬁﬂLﬂauaﬂﬂaﬂLﬂqﬂﬁvq nnavUfidns iadad-
fla waz@Suvaveuunfansuinsidon Tsanuruiauas L foelng

nﬂﬁaﬂﬁuuuﬁﬂﬂﬁiﬂ:— Working standard (7%uulau 130919 stock potas-

sium dihydrogen phosphate A89a210 LouTusaeeanaSa Lt 1.0 wn. /ua. (lasn
Hopkin & Williams, Chadwell, England) #7u 10% TCA suflanw cauou 10 lulas
n¥unefadiing

Adenosine 5'-monophosphate substrate (5'AMP, 31n Sigma Chemical
Company gsh.Louls, U.S«i.) Lm%uuTﬂua:aqu adenosine 5'-monophosphate 7~
wau 0.365 n¥y lu 0.1 M NaOH 3hwau 18 wa. umdfuusuwsinesu 100 ua. oo
uanau

aﬁw%uﬁﬁuwtﬂﬂﬁuq fdxvaaluilde Barbiturate buffer \ougy 0.04 mM., pH
7.5, Manganese ion solution \2yoyu 20 mM., Nickel chloride solution e
#u 0.1 mM., 10% TCA Acetate buffer (CuSO,.5H,0 2.5 n¥u, Sodium acetate-

anhydrous 27.88 n¥u aralunle 2 M Acetic acid u¥u pH Inla 4 waruFuusuRg




3. efenisung (Buving
o 14 aiufl 3 Fuwaew <5zs

AuAsy 1 §g1j, 5% Ammonium molybdate was Reducing agent (Metol £ ﬂ%h;;:

Na S0, > n¥u Tudniu 100 ya.) @siaditonuaiihy Analytical grade '

38n151uN13As3ana activity wey 5'NT lu@fu (4)
quanshunanamaasy 2 wasnlndqamgd 37" o. Aolunseeilif test @ bar-

barbiturate buffer 1.3 ua., MnC12 solution 0.1 ya. uay NiClz solution

U+2 ua. wiveantfiudiuaiuou 0.2 va. avluwsuInianiufuasquanslunasamaasin-

savaafigamgd 37" 9. (fuias w5 uafiSeifiy adenosine 5'-monophosphate su- &

bstrate ~ avwly 0.2 ya. waulnig s uaseln enzyme uaz substratemufinfen
fuuu 30 uafl Svifin 10% TCA avlyu 2 wa. (Aangmifnseaveviduley  wiesandla
wausunEy lunaon In Lo fufue? winasamaasvireaoy luihidl 3000 rpm.  #38iadavIEC
HN-SII centrifuge ithiaan 15 uqdl ﬁntaﬂﬁ51aé1uuu (supernatant) wavieaey
nasnaenlanasnlmi 1Ay acetate buffer ST 3 8., ammofium nelybdate Os0N
‘. uaz réducing agent 0.5 ua. avlunasavnasvivaswawadiu wawaulnieafu

Qunasaili i standard 1o working sﬁandard'l.Uua.ﬁﬂuﬁﬂﬁﬁnﬁh 1.0 4a.
wasn reagent blank 14 1us TCA 1 ua. swfuiandu 1.0 wa. 3 nfuifiy acetate
buffer uag ammon ium molybdate solution Ldﬂuﬁuaﬁhnﬂhﬁ test WRZ control

flunaon test, contro;f~standard WY reagent blank 1y 5 uf ué?:

87 absorbance #i 700 nm. 51u;n§au Spectronic 88 specﬁroPhctometer Tgﬂiﬁ%,i
wandu 1 ya. wauify 10% TCA 1 ua. fuiufuguo e

NIIAUIN- ~ % : ' :
naoefliih standard szivedivalugimeara¥a 2w 10 lulasny ﬁ%ﬁhh
29U phosphate phosphorus #iAadulauufnSuvay 5'NT a:ﬂhuumlﬁﬁwﬁTﬁﬁ =

Hg P = ACS R

=2 T C x 10
- AB

P = e 10

nin umol % v 32

> A - 3L

: g AB : :
3 ; A
e AT = absorbance Yawnaaa test el
A_ = absorbance wawnasm control

W=
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Be
S

absorbance Yavynasm sStandard

AB absorbance wswyvasn blank

uuea v lugineare Saildasusenuinteluaan 30 unfl Touiduley  5'NT
ﬁﬁadﬂu%fﬂ 100 lylnsdns iy activity wew 5'NT i hydrolyze substrate 1
umol lutaan 1 unfilud@fy 1 aws Diefife

ATLAS 0 100¢ A - B

u/L = AT AC 3t 22 X a4 X e - o ‘¢ x 10&
A - 31 ; B A - A
hS AB 30 i s B

-~ . -3 . . > ] -~ .
S activity faauannan 150 U/L azninisveseviny  lagleiianuewnisquy

2 = s Skt ¥ i o 05 ot
Ufn3u vevidulunuay substrate Induay walntuaama activity lnuSnadmily

Han1InNAaeN
1. nsdnemasttnfueviduley 5'NT luaulnousneiyiwauas luwen o
auUndlasn@uvevguiainiden suiadsiden Tsmewrauas Boving #2038
n19A5298190L 31nensef 1 uaevaay (range) wpvsdiy 5'NT Tudsuauund  twAwin
(103 s1w) wijw (20 sqw) wazluuonine (123 57) dufian iy 1.32 - 20.25,
1.35 - 10.8 waz 1.32 - 20.25 U/L suahdu Az tiuangaveevsedy 5'NT  lufiy
299 INAYTIEATEUAGUYIVIEvT YAty inAmilueae L auhuayaiviu uwonwa)  Tigou
NN (§Uﬁ 1) ifegnisnszanuvoessdiv 5'NT WaINUAT NAsNIzatvavsedu 5'RT Tu
g5uiflulen 9nszeisuvuandiy (normal distribution) Tauflglunsnisnszaudniy
nan limivyrwavgl (skewed to the right) Fotiuntsnamuaand lanisdinienan
At afouazeiei i msgu (X 5 2sD) Swalale azfufeldday (range) flmsaawy

yrle fuarUnfiuny waznvualndatunfiaglugae 1.3 - 20.0 U/L

a1519f 1 wsavsyiu o 'NT luyeeafifquameuyse

5'NT activity (U/L)

L) niv lunenna

U 103 20 123
e 1l32~20795- . J.35=10.8 1.32-20.25
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g F $013
: N Fﬂmrih e ﬂ
12 1o 20
5'=NT actunty ('U[ 3
1 uﬂmnwm%'\mm‘:vﬁu 5'-NT activity 1uﬂm&iﬁ
qﬁmwauq-sm T 123 T8
= L]
- - E 'i O;;'"
2 200 i =
i} a '1; e
& : Z
7 3
> 150t = o .‘.;
o 3 oy ;L -
A 5 » o=
< 100 :J 5
.Ez:‘ = o ‘:'g. 3
= AL z 2 = 1
n Or -f_ g Qo Q o
- e 3 9c o
0 -ég g%o 50 9%0 £
= a2 wanvaziu o'-NT &ctivity ":tﬁi:é:hﬂmﬁv ilevan
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@199 2 udgawsedu o'NT activity Wy thalsaduifovaindningaie wazlu

hepatobiliary diseases

Tsm - U 5'NT activity (U/L)
YRS ANy %ATTuTaY %ﬁﬁﬁgﬂﬂiﬂj:-
flup1uUn@ AUFVGAUDIA"
Un@
1saéiu (Liver diseases)
- cirrhosis 1o 1.38-59.54 60 - 40
- wiral hepatitis 8 3.59-121.64 75 : 25
- hepatitis 9 1.32-36.88 o8 12
: - cancer of the 2 30.6-32.9 - . 100
- . Liver
TeatAuatiunasiv
g (nepatobiliary
diseases)
- acute chole- 2 63.7,196.3 - 100
cystitis
- cancer at head 2 26353050 - 100
; of pancreas
- gall stone in I BT -3 - 100
common bile duct
- cancer of the 1 L 100 -
~ hepatic duct
- miscellaneous 2 69.2;243.77 - 100
(obstructive
jaundice)

. nasfnemisziueey 5'NT lugithelsaduidovsinsingsieg uazlulsn  hepato-
biliary diseases

s=¥u activity 2ew S5'NT 1uﬂ€héﬂﬁ01$ﬂﬁﬁuazisﬂ hepatobiliary disea-

ses uavlilumisavi 2 wurnsedy 5'NT wgtugtholsedu idevatnaingaivgda

cirrhosis, viral nepatitis uaz hepatitis éduﬁﬁdaéﬂuﬁﬁﬁﬁﬂﬁ ﬂﬂauauﬂvéﬁuﬁ

L 0 ' “ 5 3 -
S . geifiunanszuung Tastanzaoredelugthofulsa  cirrhosis wazue L Susiuiidueya

e E



. inefieniTunne  (Buving
o 14 atud 2 fuugy 2524

Anduseuar <0 waz 100 wavﬂaqawwnunﬂgvﬂhau1vtwuﬁﬂaqﬂsvﬁuquﬂﬂaunﬁdnﬁ 1u fhl

gihoidovenTan hepatobiliary diseases wuansufiy 5'NT gA gy funinse GITENE ]
UERE R CHER oruluTsauy L Sevaamadiu Hufsz#u 5'NT activity ifuund 1u;uﬁ 2
uanvIzfy o 'NT activity lugihuifleutussfiu 5'NT activity luysaaun® usnaand

trouanvefivafifugoy (overlapping) wavgrhofusziuaruninae

3. n1sfnunfivariuduiusssniteseiuuoni SuladS ' NT funtannaaunds (Suleddudl
funlalunevufitfnas iflon1snsa9308uTsadunas1sn hepatobiliary diseases

n1sn3wmszdu L Bulmindantmaseufug Auuleluntsnsiastadnlsedy  was
13n hepatobiliary diseases 2ayalauianuanisas e vUitenas Ladadte T4y
WUWIRUAT LB Iny Ffudeu1edu L fuamud wwansma activity wav 5'NT @058
R LRI

15 A 3 wanvlnifudassdiu S'NT TugﬂﬁuTiﬁﬂundavaﬁnaﬁLnamﬁvq Tl
AWMU LU ez nnmaseuBufifioy on ululsn viral hepatitisfwussedu
5'NT azdufushuiduley alkaline phosphatase, bilirubin wax total biliru-
bin Tnuﬂﬁwﬁhﬂs:ﬁwﬁwavﬁdﬁuﬁuﬁui (correlation coefficient, r)inafiy U.95
(P<V.0005), 0.92(P<0.0005) waz 0.82(P<0.005) mwa ¥y awlugthoiiiovsan
hepatobiliary diseases wu{11:ﬁu S'NT 1uﬂ€nﬂuﬂuéﬁu1=ﬁb alkaline phospha-

tase ugifuveu v .ifius Tnnﬂﬁﬂﬁu05:ﬁqﬁﬂaqm11uﬁhﬂﬂéLﬁﬁﬁh 0.96 (P<0.005)

wni3nsa 7

N3 Anfuntanmusun@TaudBuey Campbell (6) e wit? | Buseude
(inhibit) activity wavw 5'NT ffu luswrsanmusaiun@laonisiinanaa i afouaze
uie wunnsgwla fuffinsnznisnazevvevieyalu i fuwuady  Fedmanimanaess
#onaazniingavsziiudnfinnn (Lower limit of normal level) fiaiaaningus @y
Tauunfiuas activity wev 5'NT axlawusa i fhigud iae

szfu activity wev 5'NT ludfugefusirvimutmlugitholsesuidavean  he-
patobiliary diseases fagvifhilszuna 3-12 tinwavszdugugauevaiung on il

hofl T Tsauz (Suflaumvaviusou Sesziy activity way 5'NT goduinuauaan

srfugegauevAIUn® watus . Seiivediu Fedsssu activity waw S'NT agluvivin® iy

ﬂﬂﬂﬂLﬁuLw11:n1ﬂu1uu1vﬂavT1ﬂ1uwm=ﬁhUﬂWﬁ%ﬁ1ﬁﬁﬂﬁ%ﬁQﬂﬁu Fwsziu 5'NT ugthe
dwingde T samudly  Auamuszuunevaaduden uung dodunusiuudlagg@nuww (4)
suvlsfnwamivgihodundeifssiy 5'NT geninssiugegaevaundfu  wuaadnas
gatufiveun@sulunay deniInwusziuwey bilirubin Foudufus lufun s gedunas
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> - = U <, o |
gagaefl 3 wsavenwduius (X)) wav SINT activity lugithalsadu iioe’annaning

s1vq wazfthuiidavsn hepatobiliary diseases Huszdusuloy SGOT,

SGPT, alkaline phosphatase ua:ﬂﬂsﬂﬂaauﬁu fia direct uaz total
bilirubin u@%u
Ten U 1 UscAnSuavenwduius (r) ey S'NT futSulend
(37w) waznamesauauludsugihe
* *1 * ’

SGOT SGPT ALP direct total
biliru- | bilitu-
bin bin

Tsasiu (liver-
disease)
- cirrhosis 6 V.20 .0.58 -0.09 0.03 -0.07
*3 *4 x5
- viral he- 8 u.009 -0.,12 0495 0.92 G.82
- patitis
- hepatitis 10 -0.05 0.15 -0.06 -0.43 -0.40
: : %6
TaaAuatunadiu 5 0.24 0.48 0.96 -0.56 -0.42
(hepatobiliary
diseases)
*
SGOT = serum glutamate oxalate transaminase,
s
SGPT = serum glutamate pyruvate tramsaminase
*2 ; 53 = el )
ALP = Alkaline phosphatase, ~PL0.0005, P<0.0005, p<0.005,
¥
P<0.005

ey 1 Su lagutadludiunae

Tuéﬂﬁunﬁavﬂﬂn nepatobiliary disease wuséu 5'NT fuWusiusedu al-
kaline phosphatase Tu%%uLiuLﬁﬂdﬁﬁﬁﬁﬁTﬁﬁéﬁﬂUﬁﬂuﬁﬁuq(3,5) Fotunisla Bu-
1ol 5'NT war alkaline phosphatase SmTuntsnsaaifadislsa oty hepatobi-
liary diseases tioulnwafiimafiu Dixon uaz Purdom(7) aqthn o' 1BuBuled
Aluns7350a5u15n hepatobiliary diseases 1s#in11 alkaline phosphatase @\
« (fuusuragedulafelugSuvevghe iiulsanszgnuay hepatobiliary disease

a5 lanuarudufuseaesefu S'NT fu bilirubin 1uaﬂ1ULﬁu1ﬁh hepato-

PR . & = PP S . Y ] 2
piliary diseases Hual13LUaNuIIINIENU bilirubin Tuﬁﬁ301wﬁﬁuﬁtﬁuu1n1ﬁauuﬂ
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AgeUTnIa L Tuundvne fuagfiunnzaiuquusvenslsnvnsd Audh ot e fingn

n13fl Ly wiuRuseavssiu 5'NT Auduleyd wazn 1 smasaudulugithelsasu
idovenaingavg 1ou lu cirrhosis, hepatitis fu 813 1Tuinsnzszdunas (iudy
vaviduluiuarsnsfe bilirubin 1 fulumofu o awzluswguusveavTsadunteg
wazfuagiuniInszateves ifuluwivazas inanfunae gy transaminases | cyto-
plasmic enzyme eV L7aaffu Was LURRRIYaWBLAR ﬁ&ﬁhLﬂaﬁnﬁsuﬁnmavtﬂaaﬁhnﬂ
M transaminases Lﬁuquﬁﬁnau

Troaquas thivadgamiuntsnsimiauiuiuseay Suley 5'NT #udule
waznramasouBug Wtugthefufife n1azanwiuusvesslsaensd L fuiaogae . Sonuaftn-

®1 WA "peak maximum" ﬂavtnu1ﬂuua:ﬂﬂ1ﬁwnanuuﬂa3301v dvunnn1vﬁh1ﬂnﬂu1:u:
Vaflifnlse

ATUBY AN

yiluvavaunstan sA.as.ofgie Yeulafius Alalnntuuzunfl fuusz Tom
LﬂuqﬁUn11ﬁLﬁsﬁzﬁﬁhqanﬂvﬂﬁﬁ
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ABSTRACT

THE COLORIMETRIC DETERMINATION OF 5'-NUCLEOTIDASE IN
SERUM OF HEALTHY THAIS AND PATIENTS WITH
LIVER AND HEPATOBILIARY DISEASES

*
Rujapa Nimsung M.S. (Biochemistry)

Pruchya Kongtaweelert B.Sc. (Medical Technology)

= *
Sawat Lungarsitte B.Sc. (Medical Technology)

Normal level of 5'-nucleotidase activity as determined by Camp-
= bell method from 123 normal donofs (both sexs) was 1.3-20 U/L. 5'-nucle
-otidase activity was found to be normal in patients with the liver di-

seases (in cases with no biliary obstruction) whereas in hepatobiliary

diseases the elevation was about 3-12 times of the upper limit of nor-
mal. Serum 5'-nucleotidase activity in patients with wviral hepatitis
correlated with serum alkaline phosphatase, direct and total bilirubin,
giving the correlation coefficient (r) of 0.95, 0.92 and 0.82 at P <
0.0005, P<0.0005, and P<0.005 respectively. The activity in patients
with hepatobiliary diseases correlated with serum alkaline phosphatase
and giving the "r" value of 0.96 at P<0.005. Differences in "peak maxi-
mum" of each enzyme and test and also the degree of severity of the di-
sease during the specimens were collected might be the factor of these

discrepancies.

*
Department of Clinical Chemistry, The Faculty of Associated Medical

Sciences, Chiang Mai University.
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Facillitating quality control of tne Antimicrobial Susceptibility Test;

v.J. Flournoy. J. Clin. Microbiol. 13(1) : 231-232, 198l.

Tmasauanulanesn TnoaBudusn | Tufifon 19/ Suuszan 38 wnaaa w90 fin
A wulsusulaunthiuinanalaun afiawavams, A IUNUIYENE M LATN, Aau
vunse (luany, Ysuramesfellalunasmasey, sveriaaflaluniseude  ussennas
Aloou uazerw i BuTuseinn luwkuen aHLﬂuadﬂﬁﬁvﬁﬁauﬂﬁﬁﬁnﬁs AITITNINSAIU-
auaunmnImasey (Relin1T3noviunalagnans nismsiamey  AuuszAnBa wuavLsLEA
tfudszat Tnoluifounsgiu Staphylococcus aureus ATCC 25923, Escherichia
coli ATCC 25922 uay Pseudomonas aeruginosa ATCC 27653 lunqsvinasediunai
Sufiinaz iAinaawBanainlaveny fautuafedls (Hesmtimadonsns  awnsanilaleg
wifourasg ol innz (ol iurlaasludtindu (Sterile deionized water) 1duma-u
2ulniniifu U.5 McFarland sStandard. uHL§bﬁuﬂ611u1ﬂﬂQQUﬂ1uﬁ1u flunnsvaaay
Uszahunivaanlouas viulmeseuluafuroluatnnisveaswmuanfie E.coli uar B
aeruginosa Imwunanitunitveylugavivensulau sy 32 Su dau S.aureus luduwm
aavfl 4  Inwuaeeniunaiwwanly uaz (o ntuatuou Lenua Uy deanavann 108
CFU/ml n¥a 10 CFU/ml Tuyuff 7 ﬁhﬁhﬂﬁﬁTﬁLﬂauﬂwﬁﬁﬁu E.coli uas P.aeru-
ginosa Fvitlun1sazadn (wsrziasoundvi foalalanaon sy anA L AANa I INNAS

Lﬁ%uuLﬁauazL“u1:ﬁﬂ:uﬁuﬁwﬁﬂﬂiﬁduauamnﬂw

quAnd  wanutlgn, w.u. (inaflanisuwne )

A Rapid And Simple Method for Distinguishing Colonies of Proteus from
those of Salmonella and Shigella. J. Med. Microbiol. 14:151-152, 1981.

n13iwaz (dengannse wusnindfe proteus fumipiane L uinnsdrenTa-
fafulaun 3nnsfi@ utsovenlnain Primary plate -71alafl non lactose fer-
menter #wnatnifu Proteus spps. wialy (Fowunfi Sofuiua@nwnstiuan 87 Muguss

nauAql Proteus mirabilis (10), P.vulgaris (10), P.morgani (10), P.rett-
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geri (10), Shigella sonei (15),=Sh.-boydi (1), Sh.: flexneri (1), E.coli
(1), P.aeruginosa (5), K.pneumoniae (5), S.typhi (1),S.typhimurium(15),
"S.anatum (1), S.infantis (1),usz S.enteritidis (1). 19 needle umzlalafl
#a uq smear uunszmI¥-  (Wnatman BDH. pH indicator paper range pH 6-8)
nuARISAZALYEY 2 % w/v Urea avliuu smear dvingguanielu 1 uaf DINAUINAY
fifvsouq smear uwar@azavdl ufy 1o uafl Feazatvay, waauazlugnasasiedvih aan
uan1maaawwuaLBe proteus Ivwauan vasfifdiulvuaay awnsouonlalafuey
proteus aan3n non lactose fermenter ﬁqﬁuiéadﬂvqnﬁau e 1 USey L ReuiBnn-
asviuiBunss A Inwa ndouiu nrsmasaudenfondinn1siifa  proteus  gidulanl
Urease a¢@aiy Urea \n NH yalmaau e fusav vy (USeud indicator ang
1esstazaan s9ni57 wanelu L wadt Aasuenide proteus aanann Non lactose

fermenter ﬁ1ﬁuq

Ui wanudgn, m.u. (inedaniuswng )

Rapia bDetection of Gram - Wegative Bacteriuria by Limulus Amoebocyte
Lysate Assay

Limulus amoebocyte lysate (LAL). Fwasouiua  apply o5ty

_gram negative bacteriuria lumulaglng (2arwawnisifin gel wev Standard LAL
pr;paration uhu et U%nﬂmﬂavxﬁaﬁﬂaéiuﬁaaﬂdz INNIIMAEU LAL test
1USpufluufiu Conventional guantitative culture metnod futlaaidzwevaulel90
578 WU 36 3t Inmawaz i Fefusuan >10° CPU/ml Urine w36 570 vwa LAL
+ ve 33510, 3 370 Inwaauusen iwsied ph @R pH aagafiazifin gel 1o
neucralized 3y 0.1 N NaOH wasln LAL + ve waflladuwusy Urine culture
100 % LAL + ve v 36 598 1913a2lunnsifin gel aneflu 15 uf Tesuan (86.
1 %) IMwauan niv incubate 10 w7l voyafila inaail (doiuSouifivudunas ifin  gel
wavifa Standard 1 + 10~ fv 2 + 155 CFU/ml Urine #lifiuavlu Sterile Urine
Wnadufust. fesnaz s neuld 2 s1uflua culture (fu  Neisseria gonorrhea
I¥na LAL + ve. LAL test aﬁuﬂsnﬁﬂ:uUﬂ Urine ﬁﬂU%UWmLﬁa <luj aanan >
10° CFU/ml Tﬁadﬂvqnﬁav.vb.z % LAL testifiuAsAlnuasiniss  azaanlunisniuas

1 Ti387 screening funflafials lugihefifean1sn1vadian  gram negative bacte-




“ 2. meflaniTuwne  (Buaing 157

o 14 aoufl 3 Muwagy 2524

riuria.

audnf winulgn, w.u. (ineannTuwng)

X

Interaction of Ca ana Pb in Human erythrocytes

Cihn Ung and Wik Lee British Journal of Industrial Medicine, 19381; 37:70-
713

WUUKAUZENNISTNSSINUYBN Ca45 was PbZUB ‘luLﬁﬂtﬁﬂﬂLLﬂ\lﬁuﬁ’lﬂﬁuTﬂU ﬂu‘iﬁl
85 % wawarfogluduusznounieluioas wazduues (<15 %)  agfindveavide . Sen
uay lusmzflunaifoy wuan vu s Yuagfinidveevia iBanues Snuszuna 10 ¢ agludau
Uszneunisluioas uniivuea (Bouuaznsfdfisus (binding site) uumiviYUainiaufiu
A afaKT Lin L 3aAuAvAae chloroform/methanol  wulmwazfuszusaduud u
ng (88 %) FuayiuTusiudn 10 % fusgfuledu uazduvesdl indsayludui Lt 4
ﬁnﬁhﬂavﬁﬁqﬁwaavuuwﬁvaa wuﬁﬂﬁﬁuTHdLﬂunﬁﬂﬂéﬁaﬂ@a (carboxyl groups) AU
ﬁausavuﬂuﬂunQIMQaa(thiol group) A Ca43 T Pb2U3 Fuifu Tusuuu i tua
famfuatiu (UaminTuiansesvlusfiudszuna 130,000 - 230,000 ) walnifinnisuny
usviuzavsgivaaylunistuiuTusiu luntsvaasvifiowus mdsean iy ca®®  avluudn
(Ranuny Fod Pb203 ﬁuadﬁu (e Caqs Jasmoutu 60 pmol/L Suluszauisaien
wnuft P03 waviiin L Feaunvifazfadueg tiuuaals annwanimaseviiaiaiuaa oy

a1vzfuananis tafiaudienziien e L Foauavgnaiaun
yame e Lamsiuan, M.S. (CP)

20
nasnszIuYay Pb 2 Tuifon
N.C. Ong and W.R. Lee : British Journal of Industrial Medicine, 1870 :
372 78 = B 242 = 2990

o A ey # :
niivainuy Pb yiquiuifen  LRefnwinisnszanoravazi lunaraunluau
vauuii uin L Benuny waznioluifinideauay wua 94 s wevazfafiiiuagu  Lenlueylu

(i doauad inde o % aglunanaun azfhauiegluuinifesunviu (94 5 )  Uszuow
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