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Project Title Long term effect on abused volatile substances among

Thai men.

Investigators ~ Kalayanee Tunsaringkam *

Somchit Wongpa *
Ratana Sindhuphak *
Pailin Srisookkho
Venus Udomprasertgnl
Rerngsak Boonbundarichai
Year 1994
Abstract

Long term effect of volatile substances was investigated in Thai men who came for
weatment at Tanyarak Hospital. Upon analyses of 25 sera from abusers and 25 normal men, it
was found that cortisol level was higher than normal mep but male sex hormones (LH, FSH, PRL,
T) aud T4 were similar. The immunoglobuiins (IgM, IgG, IgA) levels were significantly
decreased but enzyme SGOT, SGPT, ALP levels were significantly increased in abusers when
compared with normal males. The trend of changes existed for at least 3 months after 21 days of

drug treatment.

Institute of Health Research, Chulalongkorn University

* Assistant Chief Nurse, Thanyarak Hospital
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1 NGUATINY (n = 25) | 5204244 | 2304113 | 31S.544187.07 | 21.674 5.40 | 240.084 9136 | 98.84413.76

2. njuenminsiudh

FUMISANT (n = 25) | 5.4042.40 | 3.143232 | 270.804222.29 | 10.69410.23 | 350.062 98.84 | 87.52475.20

3. njusinminnidhiy

mIFnuTIui 7 59843.03 | 3514376 | 37831419035 | 22.35£10.02 | 371.052106.57 | 90.60422.44

(n = 25)
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(0 =125)
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fumsinyueizifion | 5.96+2.07 |3.264233 | 439.884278.96 | 19.71210.01 | 321.90+166.17 | 90.09425.74

R 125 =7)

10. aguormmiasuh

fumsinwinzifion | 2931087 | 2441128 | 25674318029 | 19.42:10.94 | 364.764342.20 | 86.87428.54

AR 155 (n = 4)

» Ianuusndnfunqualuguetn oy (P<0.05)
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NQUDIENAUAT IgG IgA 1gM
(galL) (gm/L) (gm/L)

1. NQUATUAY (o = 25) 19.2046.04 | 3313135 | 2.08+0.98
2. nquerasansuh

fumsine @ = 25) 15474325 | 2364079 | 1.5110.76
3. nguemiAsdITy

nMsNiuT 7 @=25) 142543.14 | 2254077 | 1554072
4. ngquOITIENATITISY ‘

MsTANITUR 14 (@=25) 15.3643.56 | 2.35:0.84 | 1.46+0.63
s. ngusmadandiiy
- msSnuiud 21 (@=25) 14914321 | 2372098 | 1.54+0.56
6. nguIEETAT AT UMS TN

zifien Sufl 35 @ = 12) 16074274 | 2344076 | 1.45:0.54
7. nqusreerdasiifumsinm

sfon Jui 65 (a=9) 17.06:4.59 | 2.46+0.69 1.37+0.65
8. nquenmeiafidrsunsnm

wizidon Juft 95 (@ = 8) 18314328 | 2.63+0.73 | 1.56£0.72
9. njuermmias v UM SN

sifsn Sufl 125 @=7) 15.5644.08 | 2.25:0.61 | 1211032
10. nquerenasiasdhiuns

SANUNBoAIUT 155 (m=4) | 15.6544.07 | 2.5140.77 1.18+0.17

» InnuumnandunquAILuesInudfy (P<0.05)
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Ard 5 uoeessRudulydane q vesnrmadrsiidiiunssoui aw, fygningd

NYUBITAURAST SGOT SGPT ALP
(units/ml) (units/m1) (U/L)

. NYUAIVAY (a = 25) 1659+ 4.44 | 18.92x 2.53 | 32.92+10.54
. nquoimadasfud s umsingm

(n = 25) 48.38422.00 | 31.50410.29 | 45.86+15.82
. nuemIHIAsII BTSN

$uft 7 (a = 25) 47.00436.24 | 3136£15.06 | 44.78+19.46
. nguerenadandTumITnm

Suf 14 (= 25) 36.77416.84 | 27.20410.12 | 45.50+19.98"
. nqusmatandiumsom

Sui 21 (@ = 25) 33.81412.82 | 2595+ 898 | 45.03£1924
. nquermmiasiidifumsiom,

znden Jufl 35 @ =12) 34.26+16.78 | 27.13413.63 | 43.85415.76
. nquermadasfidisumsiom

01zifien SuR 65 @=9) 39.00420.64 | 33.61+18.49% | 45.29+16.50"
. nquemaiautifunisinm

@1zifen Juf o5 @=8) 435042242 | 34.00+1338 | 49.93123.15
. nquorenadasdifumsinm

101zifen uft 125 (@ =7) 32.76£11.40 | 2593+ 7.20 | 45.30421.43

10. nquemndasdiiunmTing,
den Tufl 155 (o = 4) 3188+ 779 | 2438+ 433 | 41.28+ 5.00

* IANuuANARGUNquaILnuagaitudfie (P<0.05)
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L Jusangrudeuntr lvazegdniadny  msdfiiadaanerouitiovosdioms
TNy
) /e 9 o - 1 ] F .
2. AN NSRS INTARMITTSIMEIUATISRUN AT NS NMsunE§ale
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fuRumuranin plunygasahiia (nszilduduaionely 11z )

1. damiaaemsuusnuaiiunoynaanSosungy
2. Aonssuihauae1ivuia

3, MIsuTIM R MNARSTINUATNIMEa U

4. dumins

5. msAngUudsuas iy

Sufamumdsior (s IRudnatentoly 3.5 1
1 IS ou wund vazud Tl
2. 1asudidsele uazuusuwn
3. ARAIUNA

v
4. Hloafumsdaasssinesidn



IBATTIVANBIOY 2
amavifanamedlum LH, FSH, PRL ey

WamrvndfurmeesIuy  LH,  PFSH, PRL  ludSuniewaimun Tav3s
radioimmunoassay (RIA) Tauly liquid phase second antibody #115W1UN free bormone
80NN bound hormone 1¥EISIATMI q 1arITMSYDI WHO (Special Programme of
Research, Development and Research Training in Humman Reproduction, 1991)

ad
i lnlszneudaw
. " o~ e a o < 0 1
- Anti-serum : ogludnuaiy lyophilised form HuNgungll 4'c sunlrozidlu
ANVWUS freeze-dried antiserum 3 TNV 1311 dvaw q 1
. v 1 d -
. Standard : 8¢ 1uBNVUY lyophilised form UABZYIAVTIY SO mU INLTIQUnY 40°C
Nz ly
» o __ d d -~ ° 3
- Tracer : SYIMANMUE lyophilise form NUNRUUNN 4 C BIyMTIFIIUYDY
fodinatsd peptide Uszual 1 1Hov
» [ P-1 A <
- Normal rabbit serum : 8gluAnwaiziluyeunadil 0.1% sodivm azidetfufigaimns il
[ Aa [} .
4’c w§o -20°C sunior e
’ > a = -
- Donkey anti rabbit serum : aq‘luanum:‘uaqmmu 0.1% sodium azidelﬁlmqmﬁgn
o p-3 [ ] 4
4'C uin 20 C wWnIesly
1 ~ d a [
- Bovine serum albumin : oq'lunnum: lyophilised form lﬁunqnmqu 4 C
- Buffer P (Peptide Assay Buffer) : Usznaude
2.35 N5Y Sodium dibydrogen phosphate (anhydrous) NaH,PO, (MW 120)
11.6 NN Disodium hydrogen phosphete (anhydrous) Na,HPO, (MW 142)
8.8 N1 Sodium chloride (NaCl)
0.1 NS Thiomersal (merthiolate)

5.0 NS Bovine serum albumin BSA)

aznwaulsznoume q Tuwdhindu Uszinw 750 Jadiiny 38 pH 7.2-7.4 168 EDTA

8.16 Ny MySuasIhitu 1 fes peptide assay buffer i 9x19azaw reagents AN o\



/g

1. (AIBUENTRZAWAN 9

- Tracer : OTAW lyophilise tracer du 1 un. of asgsay duffer l‘ﬂu stock sofution 0.2
ya. iyl 10.5 un. A70 tracer dient (uffer P UENBUAIN 0.5 % Normal rabbit serum)
Y msumanidsuaens Tuy 100 nase

- Tracer diluent : (A1S6UIN buffer P USENOUAW 0.5 % normal rabbit serum (0.5 V8.
NRS 1y 100 u8. buffer P)

- Antiserum : 0280 1 YIAYDY sntiserum A20 buffer P 10 ua. A mSumIm
YSuies LH 100 naoe

. Second Antibody ; Donkey anti-rabbit serum diluted 1:30 1u buffer P 1nTounsuld

- Standards : A8 lyophilised standard A28 buffer P 1 &, ud1lUvy  dilution
TrerSounasprududniSumsussy 2 ua. 5 nasald buffer P 0.5 8. YAvaen it
stock standard 500 ul iRuas T lunasausnrey Ididriuudagn 50 ul veanasausniduasly
Tunaeaiaewmay i rdundagaldlunnende o Tounsy Tasld pipene naz tp Swiden

o J 1 o
funasres 1@ standard solution NANUVULUAI q (U fiB

ANNYWI00 ul

LH (IU/L) FSH (TU/L) PRL (mUL)

Stock Soluton 50 40 2300
nnaﬂﬁ 1 25 20 1150
m‘lﬂﬁﬂ 2 12.5 10 575
Hﬂt)ﬁ# 3 6.25 5 288
Hﬂﬁﬁ# 4 3.125 2.5 144

<
HaoaY s 1.56 1.25 72



2. N7 assay

wisunasauda 100 Su dimfumy assay TnoFoadudrdy dadl

naoA
HaoR
naoa
naoa

Haoa

1-2

3-4, 97-98

- 26 -

he

~

: Total count tube (TC)

: Non specific binding tube (NSB)

5-6, 25-26,99-100 : Zero antigen tube (Bo)

7-18

19 - 96

: Standards
: Usnknown samples, including 3 set of quality
control tube, one at the begining, one near

the middle and-one at the end of assay

MIIAY reagent A1 9 A lums N

Assay mbe | Buffer P Standard Andserum 125 Second

or sample working working Antibody
dilution dilution

Total - - - 100 ul - -

NSB 600 ul - - 100 ul Incubate 100 ul

Bo 500 ul . 100 ul 100 ul atd'C 100 ul

Standard or | 400 ul 100 ul 100 ul 100 ul - 100 ul

Sampie

MAIINAN second antibody 100 ul &2 9% incubate 1 doC 1YuIIA 18-24 FITN

v o a a 1
(ovam'ght) llﬂ”)ﬂw‘!ﬂulwnﬂﬂ‘)wl“f”) 3000 YB8UNM lﬂul’)a’] 45 U lﬂlmﬂﬁ’)uiauﬂz

[ J 4 vy - A -~
aznaule @ uRznsunInA 1UTATe#A0  gamma-counter 1WEM M A AIMMIUT W

899 1uu Tas Sy uNoun Seandard curve
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BOTTININIRY 8

mamfinaeedluy T

FEmsmidFinaees Tuv T ludfunionarant Tasdt radiommmuno assay (R1A) Iad
14 dextrancharcoal @1HSULLN free hormone BOHNVIN bound hormone 1AYIFAITIATAI
uazItMIve9 WHO (Special Programme of Research, Development and Research Training in
Humsan Reproduction, 1991)
msnin1Fssneudae
- Anti serum : 04 \uARYU Iyophilise form 1HLAGANAT 40C suniesdrmse
iy uumaneil
- Stapdard : t]dh!ﬁﬁﬂﬁl: ethanotic solution NaNUIdudY 220 nn;lole/L 1ﬁuﬁ
quvqil 40C Uty 3x100 ul aliquotes 1uua 1o 1 UMST assay udiazate
- Tracer : ussyluvastinaiin Hanududu 925 Mg (250 nci) ifleshunith stock
wacer 1A1F 25 ua. toluene : ethanol = 9:1 TptFuATo'ld stock macer TauITudy 10
uCi
- Charcoal reagent : (AUTIQaiMAifes u desicator sundez1d
_ Gelatin reagent : (Aulugafigungies sundinsld
- Dextran reagent : 1ufigqannines suniesld
- Buffer S (Steroid Assay Buffer): 1sznouday
2.35 A3 Sodinm dihydrogen phosphate (anhydrous) NeH2PO2 (MW 120)
11.6 NFY Disodium bydrogen phosphate (anhydrous) Na2HPO4 (MW 142)
8.8 NS Sodium Chloride (NaCl)
0.1 N5 Thiomersa! (merthiolate)
1.0 NS Gelatin
AYAW  gelatin 1u1fmq‘u q neudumsmitu q @hndubifhy 1 das 3 pH

d - 1
7.2-7.4 INUVIQMAT 40C buffers 93198810 reagent A14 A



1. (ASYUMTAZAWAN 9
y = A

- Tracer : 150 ul stock soutin 3eive IWUHUAY buffers 15 UD. INDALEAW wacer V=14
ANV YYY 100 nCi/m!

- recouery tracer : 14 working tracer solution 4? dilute 1:10 #10 duffers

. andserum : AN 10 ¥a. buffers adluvralddivsunmsvidSuiuges Tuu 100
naon

- Dextran—charcoal : 19360 TR 0.625 NSV charcoal (182 0.0625 NSY dexwran 1W buffer
S 100 na. (MUY 4 ocluszezinn 1 1RoY

- Standard : BL21WA20 10 ud. buffer S v=iANUITUTY 2.2 mmole/. ufNI T
dilntion ImiaSuunanaud1l3uias 10 ua. 5 vaea ld buffer S MasAAz 2 ua. NAMADA
91Ut stock standard 2 wa. Wuas 1/ lunasausn nauldidriuudgn 2 va. veavana
urnduadllunasausn meulddidu 1dage 2 o vesnasausmiAnas i lurnasafizey
nauidnu udgalalunasase qldiuasy Teuld pipette SuREITURGOAL A standard

. da Yy & v A

dilution NUANUUTURN 9 AUAS

stock solufion f)’ﬂl.ll‘lfll‘tTu/IOO ul 1100 fmole/tube

naeAn 1 : 550
"2 < 275 "
"3 f 138 ?
" 4 - 69
5 a 34 :
2. N7 assay

- [ ~ L. o, o v [ -a(v
2.3 1p3ourasaudl 100 Su dMSUMS asssy TauiToasludiAy fail

vasa 1-2 : Total count tube (Tc)
" 34 : Non specific binding tube (NSB)
7 5-6,25-26,99-100  : Zero antigen tube (Bo)

7-18 : Standard

19-96 : Unknown samples, iocluding 3 set

of quality controi mbe, one at
the begining, one near the middle

and one at the end of assay



MTAY reagent AN 9 UAAIINAITN

Assay tube | Buffer S Standard Antiserum | 3H-T Charcoal

or sample working working Reagoent
dilution dilution

Total 800 ul - - 100 ul - -

NSB 600 ul - - 100 ut Incubate 200 ul

Bo 500 ul . 100 u! 100 ul at4°C 200 ul

Standard 18-24 hours

or - 500 ul 100 ul 100 ul 200 ul

Sample

o - P ° . - o
YAV INAY charcoal reagent ut? mcubate M 4°C 15 W udnhuniluiwniianusa

3000 Fouul e 15w mueneula uasasnewiusulale scintilation 11l

SafadR7u1n509 Bate Comnter 1118 lUF RISy mesd Tun TasSoufiousin standard

curve

22 myaiagedluu

11 sample 10 ut lefaalunasaududy dietayl ether 2 ua. Hery 1 W M ltlusuds

A [l [ 4 &
(suanteradaulaluith s iwerinly assay

2.1 MY recovery comrection

A1 recovery tracer 100 ut ldaclunasauda s nasauds 1Ay diethy! ether 2 ya. wWery
' 4 ‘ « - d o -
1w M ldusudanensnereula ishldudwdnh @y scintillation (He1fudTunal

SedtnfSououdy total Técovery Tael¥ 100 w ves Tecovery tracer IAY scintillation AN
Tl Fanadad
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IONTTTHMLNAY 4
msrnlinaigedlum Cortisol

SEnmavniSuial  cortisol 1uETy wSenardn 1ael8 radioimmuno assay (RIA) 1%
dextran-charcoal fHSUIEN free hormone BBNYIN bound hormone Iat 1M sialiare g uaz
MV WHO (Special Programme of Research, Development apd Research Training in

Human Reproduction, 1591)
‘* A - -~
mswinlFsivdoufunsmidSuiness Tuu T Twenaswuruiay 3

o

MNTS

1. W3YUTITALAWAN q

M‘ilﬂ?ﬂﬂ Tracer ; recovery fracer, antiserum, dextran charcoal, $f1S Standard
milousumsnnlSumeesTun T luenesnuieay... us standard dilution U84 cortisol 92
o Yy 9 1 v d'
UATUITBTUNN < Al

stock solution  ATUMTUOU/100 ul 6000 fmoleftube

wapail 1 " 3000 <
waeadl 2 : 1500 g
Hﬁﬂﬁ#l 3 £ 750 "
woenf 4 . a7s "
neeah s “ 187 "
2. M7 assay

11 sample 50 w *nelunasauds ududnindy 1 wa. nery IR incubatedt 60°C
Huan 30 wadl utfwfq'mﬁtﬁuﬁqmnqﬁﬁm o1y assay

wisunasaud? 100 6u dmMTUMT assey TruFoafiugwudail

wava 12 : Total count tube (Tc)

Hoom 34 : Non specific binding (NSB)

nasa 5-6,25-26, 99-100 ¢ Zero antigen tube (Bo)



HooA 7-18

: Unknown sample, including 3 sets of

.31 .

quality control tube, one at the

begining, one near the middle and

one at the end of assay

NSIAY reagent AN 9 UAAIlUAITN

Assay mbe | Buffer S Standard Antissrum | 3H-Cortisol Charcoal

or sample working workinp Reagent
dilution dilution

Totsal 800 ul - - 100 ul Incubate -

NSB 600 ul - - 100 ul atd’c 200 ul

Bo 500 ul - 100 ul 100 ul 18-24 hours | 200 ul

Standard

or 400 ul 100 ut 100 ul 100 ul - 200 n)

Sample




BATTINALINY 5

arsmfnusesiuu T 4

snsuniSuwaey Tuu T4 TuFfu wienaretuy 1pe73 radioimmuno assay Irely
PEG-assisted double antibody HIHFLLUN free hormone BHNAMN bound hormone Toe 14m151All

11227519464 Diagnostic Product Corporation (DPC)

msaiinuiszneuday
- Antiserm . aglusinyais lyophilised form {Aufiqungd 2-8°C
- Standard . ogludnweL liquid form 1huTigaingd 2.8°C
wulfuiu 30w ndsnndlnld
- Tracer . oglufnume lyophilised form (fUF 2.8 oCoundr0: 14

- Precipitating Solution : 8¢luANNAYBUNANITINGLRIY goat anti-rabbit gamma.
globulin 1A% dilute polysthylene glycol (PEG) 1 satine (fiufigaingd 2-8°C (iul&uu 30 Su
nianmialy
ooy

1. WILUBITAZAIAN

- Tracer : nEW lyophilise #26 11 un. nduneylidaiu
. Antiserum : B2 lyophilise #2810 M@ ndunru it iy
. Standard : ifumsazarefsianududuse q fu fe 0, 129, s1.5, 129,
206 LAY 309 mmole/L HOGAVINNIA A 1 F muddy
2. N7 assay
wisuvasaudr S dmSuns assay TnuSsadiudisy it
vaoa 1-2 ¢ Total count tube (TC)
nwabm 34 . Nou specific binding tube (NSB)
NoofA  5-6,25-26,99-100 : Zero antigen mbe (Bo)
naeA B-16 : Standards

Haea 17-96 : Undnown samples, including quality control tube
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NTIAY reagent A4 9 LA lua1sg

Assay tube | Callibrator | Standard Antiserum 125, - Precipitating

A or sample Waorking Working Sohution
dilution dilution

Total - - - 100 ul Incubate -

NSB 25 ul - - 100 ul 20 min 1 ml)

Bo 25 ul - 100 ul 100 ul room temp | 1 ml

Standard

or - 25ul 100 ul 100 ul 1ml

Sample

- - A - =
1A INRY precipitating solution A9 incubate figunpiteuihuiiar 5 it uda

'Y v A N w
danuuens 3000 x g dluar 15 il udausndule uasaznew dusimznewlthiv

v 4 A4 -
$UUSIAAINTEY gamma counter vy I anSunees Tuw  TeunlSuuiiou

91N stapdard curve.




lBnmININDIaY 6
AIATIOMIZAY Immunoglobulins  (IgG, IgA UAT IgM)

: . 4 qya )

WhorduTegy Turbex™ 464 Orion diagnostica, Bspoo, Finland #41AWguiludan
1RnadunufNuBgWANUIS radial immunodiffusion

uinnyy  (ly Liquid-phase immunoprecipication assay

. v da L a o v a
pomt \la\'lﬁ"nln!"ﬂlnﬂ”uTﬁU nephelometry. Tﬁﬂﬂﬁﬂnn‘l’ﬂ4u

AT VAN A end

Antisera #8 immunogiobulins UAazANEMWFNSTNAY  immunoglobulins  MHeg
Fiudet Mifidansinmueuas 1119991 antigen - antbody complexes Wafiinldos
HudamTaoasany aAnududuyes immunoglobulins uAez@ luSSuAInoe

muadifsznovday

- Antiserum WOY 500 ul anti-IgG AU 30 mi buffer (M5 IgG) UASKEAY 2.0 m]
anti-IgA 102 ant-IgM A10 30 mi buffer (M3 IgA uas IgM)

- Calibrator  : seifiusanIuguIhenA1Fasasnnencu nafiaseld Bon 151
A0 0.9 % NaCL

- Serum : 190919 1:51 A28 0.9 % NaCl
- Blank buffer : {A30Y Calibrator 2 MA0A (duplicate)
- 09 % NaCl

i 4
et M unNIsATIS MUARITN

Calibrator Sample Blank Buffer Antiserum

Calibrator blank 20 u - 500 ul -

Calibrator test 20 o - - 500 ul
Sample blank - 20 ul 500 ul -

Sample test - 20 ul - 500 ul
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“thnfunmiTaTae IgAa UTumyes Calibrator oz Sample s2iifu 50 w
HUMTATIO IgM USU % Calibrator (162 Sample sty 150 w

HEIU TAYNTSISE LT 7

F1#1% Aeamnives Uszune 30 + 5 wif

"iaﬂa’[ml%'m‘%m Nephelometer Turbox ¥8Y Orion Diagnostica

- - 4 4 1 Al -
v 14US e ves 156, IgA tas IgM FafamnnaTes inumtiu nfudas

nmivg,  JumInaaednnasy 9ev1 high serum comtol WU A1IASIY IgG UAL low
o A v 1
serum control BHFUNMSATIO IgA Ay IgM ey msaeqaamysalend

1¥madey uazdinrvquranisarieansdmedn 1Wiany gndeuaziyeds1d



1I9NTYITNIBQY 7
msaentzamsyland scoT (Serum Glutamic Oxalactic Transaminase)

¥ usogul ¥paUSM Bio-Merieux 1A63% colorimetric Y84 Reitman 1% Frankel
(Am J.Clin Path 1957, 28 : 56)

Wt

HannHiy GOT (GlutamateOxaloacetate Transamingse) ﬁ:ﬁmﬁn"}mﬁu substrate
(aspartate 1A% -oxoglitamate) IMITU oxaloacetate 1182 glutamate 3ALSVIBIVEY oxoscid TR
ﬂ-J:uTﬁtl coupling iU Colour reagent (2,4 dinitrophenyl hydrazine) ¥tua 2,4 - dinitophenyle
hydrazone lﬂuﬂ"ﬁﬁﬁﬁ ™ 0D ﬁ 505 nm AU spectrophotometer

musiifnl$sznovdae

- Colowr reagent (2.4 - dinitrophenylhydrazine)
- 0.4 N Sodium hydroxide
. Standard finaMudu 0, 22, 55, 95, 150, 215 units/mi

[

FrAav]
16 GOT 0.5 m! 841y e 111 incubate % 370C Wwirm 5 Wi

@y §5 100 ul e WA incubate # 370C 1ifuaan 1 921w

1A 0.5 m] Y83 colour reagent wtiﬂvfn’hﬁugaﬁqH’ﬁqquﬁﬁ’m Fhuna 20

By 0.4 N NaOH 5.0 ml eIy unsdensld s wid hlim oD § 505 om
FeTuna GoT enfSuuduuiy standard curve

fnAves SGOT Trudsil < 40 units/mi
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BATHNINLIRY 8

o ¢ ,
msasemisAuidwle! SGPT (Serum Glutamat Pyruvate Transaminase)

y -y el
19henduiag1uneuTim Bio-Mereux 103 colourimetric 1A835UBY  Reitman Lifiz
Frankel (Am.J.Clin Path 1957, 28 : 56.)
ninn1g
GPT (Ghxamate pyruvate Transaminase) i)::ﬁwﬁﬂgmﬁ’ﬂ substrate (alanine &L
o o o od a J o o>
oxoghutamate) 1itlunsa pyruvate azL-gltamate 30151101n5A pyruvateniiatu Tagvinlfnio
coupljngﬁ'Ucolourreagent (2.4 - dinitrophenylhydrazine) Tviun 2,4 - dinitrophenylhydrazone u
da o A
15nUA 38 0.D N 505 om 1RY spectrophotometer
ad
asiaiinldlsenoudan
- Colour reagent (2,4 - dinitrophenylhydrazine)
- 0.4 N sodivmhydroxide
da
- Standard AilaNnududu 0, 25, 50, 83, 126 units/m)

-~

Fotine]
! & =
1 GPT 0.5 ml aelunasanisnaasd 11y ncubate 1 37°C

B $50 100 w W T way incubate A 370C Wun 30 Wi

@ 0.5 ml V03 colour resgent eI ussAid 3Rgamaifes 20 1

133 0.4 N NaOH 0.5 ml g Ifidriudains1f s wift sMwnia 0D A 505 nm Fuas
V3w SGPT ieSrudouty Stndard curve

»
A1NAYDY SGPT A5 <45 units/ml
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BATITHUKEINY O
pmsas2arseidulenl ALP (Alkaline Phosphatase)

1101 1393Uv09U3EN Bio-Meriewx 19638 colourimetric 1A633484 Reitman Las
Frankel (Am.J.Clin Path 1957, 28 : 56)

nann

ALP ¥l§in5u1fu 4-nitophenyl phosphate Faiifua1s1yii& ¥11ifn 4-nitrophenot
asdmdns 3a 0.0 # 405 Tay spectrophotometer

msniii sznoudae

- substrate (4 - nitrophenyl phosphate)

=

1‘:‘1’ substrate 3 ml m'lu tube
- o " v e o e 1 :l &
Ay 5y 50 w w1y deaneld 1 s 1da3aa1 0D N 405 om Tee 1iindu
d @ 4 a4 & a ' o a
1y blank JaA1 0D WnuYulumar 1-3 ui ThuIMAuRdY Y8 absorbance/M¥
a a ' |
USumt ALP shwas1Ae1n absorbanceninii x 1666 (Ana)

f1UnAvee ALP 3511IA1 30-90 UL
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