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Bull Chi.nt Mri Assoc Med Sci

Abstract : NPI Interest Checklist: Thai Version*

vol t6. Nc t M.Y !oo2

Srikhamjak T.** Bunrayong w.** Saolorm S.d'*

obiective: To study the reliability and content validity of NPI Interest checklist: Thai version

Method: The content validity of the NPI Interest Checklist was primarily determined on a clinical

basis by 1O experienced occupational therapists from 5 regions of Thailand. The three criterias

used to examine activities were, 1) that each activity fit to one of the following categories - Manual

skills, Physical sports, Activity of Daily Living, Cullural/ Educational, or Social recrealions 2) that the

activities be commonly known and 3) that participating in the activity be feasible within the

occupational therapy program. The subjects used for the reliability study were 150 Thai people

residing in Amphur Muang Chiang Mai, using the test-retest methodology.

Results: Most of activities in NPI Interest Checklist:Thai Version were accepted by experienced

occupational therapist, except the Mosaics, Baseball, classical music, Poker and Bridge were not

accepted to as commonly known aclivities. The reliability of the NPI Interest Checklist in 5 groups

of people, which were 12-15, 16-18, 19-25, 26-40 and 41-60 years old were 0.98, 0.91, 0.95'

0.86, and 0.88, respectively.

Conclusion: Although there are some limitations in NPI Interest Checklist: Thai version, but these

findings show high validity and reliability indicating that occupational therapists in Thailand can

apply the NPI Interest Checklist as an assessment tool in their clinics. Bull chiant Mai

Assoa Med sd 2oo2:35: ?3-66.

Keyword: NPI Interest Checklist

Supported by the 2001 Fund of the Faculty

Department of Occupational Therapy, Faculty

of Associated Msdical Sciences, Chiang Mai University.

of Associated Medical Sciences, Chiang Mai University.
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Blood and Urine Lead Levels in Non-exposed Group

Sirivarasai Ir , Kaorern S* , Wananukul W*, Srisomerarn P**

Abstract :

Obiectives : To report blood and urine lead levels in non-exposed people and to study the etfects

of sex, age, smoking habit, alcohol consumption and socioeconomic variables on lead levels.

Materials and Methods: Blood and urine lead concentrations were analyzed by graphite furnance

atomic absorption spectrophotometry. Urinary lead excretion was expressed per gram creatinine

excretion.

Results : The average blood and urine lead levels (X+SD) ot all subjects (n=320 : 172-male ano

148-female) were 5.5512.51 pg/dl and 10.35+7.50 pgy'gor, respectively. Male has significantly

higher blood lead level than female (6.18i2.56 vs 4.8S2.26 pg/dl, p<0.05), while urine lead was

statistically lower (9.22*6.63 vs 11.5918.20 p.g/gCr, p<0.05). There was no association between

increased blood and urine lead levels with age. Male with cigarette smoking and alcohol drinking

had higher blood lead concentration (6.3512.69 pg/dl and 6.41!2.44 pg/dl, respectivety) than

non-smokers and non-drinkers (5.39+2.45 lrg/dl and 5.221:2.46 pg/dl, respectively). This

differences were not found in urinary lead excretion. subjects with the highest income had the

lowest blood lead value.

conclusions: Although the trend of the blood and urine lead in Bangkok population are lower than

the previous studies, there is a need for conlinuous monitoring of lead exposure and its chronic

effects in the population. Bull chi.n8 Mai A$o{ Med sd too2. s6: 8e-ee.

Key word : Lead exposure

' Division of Clinical Pharmacology and Toxicology, Department of Medicino, Faculty of Medicine, Ramathabodi

Hospital, Mahidol University.

" Fesearch Cent€r , Faculty ot Medicine, Ramathibodi Hospital. Mahidol Universitu.



Bull chi.nt Mai Asso( Med sci VoL 36, No 2 Mry ,ool

un6'odo: :cffuncffrlut6ootuovtllaaracto.tfl uiln6fi'k'kifrlrYafiuar:ncffr

6usrur fiirlfrs*, cil rrilo?tu*, iriu aurrlga't, fitv flilhtta,**

ilmnouo

israrJ:ga'rri: rdof,nur:rniuorrn-r'lu16anun:ilaa.rrtoroudtuldtir'.trud-ra-atiuar:ntrirun"f,ntn

inGnato,cmn orq nr:4uqni nr:dluoanaaad uacfloasyr't'tri'tunrrftu[ac{'tntJfifioio:crtt"u

n3n?tut1\tn1u

iaquo;iinr:: r"nun"ridu16oorunailadrr: {nlndtdrnioria graphite furnance atomic absorption

spectrophotometry rirta'::roiuowrirlurlaarr::rtr':rflufi il':tjto.'tniiltolnirofi fi u

Hanr:f,nur: ndldnuriruru 320 nu rvrFltrlu 172 Ru rrallnfl fi': t +e nu ata:*t'j'to t z-ss fl

nu'jr rirroder!n:drurdu.'rruurrn:5ruzo.'t'iro"uorrridu16oorun:ilddmc virniu s.sslz.st llln:nil
4o?6or: uac 10.3517.50 hln:nirlniltarnirafiiiu nrl6roiu nratrgfiFirrodu:ctiuncn-tlut6aFr

(6.1812.s6lilIn'rniuoi6on) q.:n'lrwrnut!.r (4.8312.26lilln'rniuorfi6nr1 aejrrfiriafirn"rg 1p.o.os1

d,ror:ldrlriudor:rqviuluilaam" {{rrcr : s.ze+o.os uru {u{'r : 11.s9+8.20 llln:nir.r/nirta'r

nirafiiu, orrtlfrro.-u, p<o.os) hjviun?rrua'ln-ud'icfi'jr.in.r,firdrotot"t-uorcfi2ht6aoua:Jaamc
- J tr A L a J I I . a - Jq a , dr 

'nualunrl'uJflLl u0nalnunariflnu'ln1Fl!'rgvl6uu lunln tra1 rllnunln?tulnanenn?'lna TlltJ

arur.riunvlildlrudr ro.ss+z.eg \az 6.41+2.44 llln:n:"rnoti n:. 5.39a2.45 \az s.22jz.4c

llln:niilnoi6n:, orrl6roriu; n4rudfi:rdd'riar6au4rdqo firitods:cn"uor:rirlurdoodrdqo uol

hjyiu n':rru uorn drl'[uilaarrc

apJ: nr:6nurdlruuurlrirzarnr:aoa'rro.r:"o-uor"ridurdaoua:r1aamc?o.onulunornltnrtlrunr

rdonjisurfiauriunr:finr*rdldilrul'r otiril:fiorrnnt:rflt'i"1"':unca:cilfn6'!fiEto.iar:n"n"tlflu

r4o,:trrir-u unsdarfinr:drrriunr:odrroiordar rdarlolniuo"uor:rado*fiorduoioqtn'ln rrrsr:rnaia

ntt$ nutl0{ ll|ll 2646: 96: 80-99.

drrria : fiuar:owrir

' nrjrarn{tirtnndfinua:fivivrar, nrnitrara:nrani aru:uruanrani l:,tfisrura:rur.g!n', rfirinurag

rfiaa

" irrinmlio'u no;unn aRr anf I':rn urura:rrr6ufi , !fl rirsra"u!fi nn

m



2r:m'tniiinn tnndrio.thJ

Introduction

Environmental pollution occurs wodd de,

including Thailand as a result of rapid indus-

trial and economic dev€lopment. Th€ adverse

health effects from heavy metals were rebort€d

widefy. Lead toxicity was one of the major healy

metal poisoning in Thailand.

In general population (non-occupation_

ally exposur€s), several sources of lead have

been identified such as lead paints, traftfic

exhaust ,umes, atmospheric emission in

industrial area, soil and foods. The principal

routes of absorption are contaminated food via

gastroinlestina I tract and inhalation of

tetramethyl lead in gasolinel-3. The level of

lead in gasoline was declined from O.4S mg/L

in 1983 to 0.15 mgA during 1990-1991., leading

to lowing lead concentration in ambient air to <
'I pdm". The decrease in exposure to tead

from inhalation and ingestion of food contami-

nated by atmospheric lead deposition were

reflected in falls of mean blood lead levels ob_

served in several population studiess-7.

Lead is toxic to several organ, including

lhe nervous, hematopoietic, renal, endocrine

and skeletal systems. The lead toxicity

d€pends on the age of subject and the

quantity of the doses-e. The concentrations of

lead in blood and urine have been widely used

as an index of body burden of lead, diagnostic

criteria of lead toxication and/or estimation of

degree of exposure in epidemiological field and

laboratory studies of lead toxicityl-3'8,r. Most

studies in Thailand have only reported blood

flii ss lrJuii r qrnrrlr ,r.b

lead concentration'*tt. One roport describ€d

data on blood lead levels in normat (5.54 pg/-

dL) and risk group (7.60 trg/dL), and found the

difference of lead levels in these groups't. Only

a few researches studied both in blood and

urine lead in general populationls. Ther€fore,

the aim of this study is to report blood and

urine lead concentrations in non-exposed

people and study the eftects of sex, age,

cigarette smoking , alcohol consumption and

socioeconomic variables on lead levels. These

results will be used for the background data

and for further monitoring lead levels in

generat peopte, especially who live in

Bangkok and metropolitan area.

Materials and Methods

Three-hundred and twenty healthy

subJect, aged 17-55 years, participated in the

present study. All of them have normal renal

function and non-occupationally exposed to

lead. Al the time of th€ sludy, lhey were

interviewed about occupational and health

profiles. Ten milliter of blood were collected

and determined for hematocrit, urea nitrogen,

creatinine and lead whereas 20 ml of urine

samples were analyzed for lead, urinary

analysis, and creatinine (by the method of

Bauer JA'5).

Lead concenlration in whole blood, urine

and quality-control specimens were analyzed

by Zeeman graphite furnance atomic absorp-

tion spectrometer. Lead was measured at 293.3

nm by standard addition method. Certified

9l
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atomic absorotion standard of lead was

obtained from E. Merk, Darmstadt. Standard

of low concentrations wore freshly prepared by

serial dilution with 20olo(w/v) nitric acid.

Bio-Rad lymphocheck and Seronorm trace

elements whole blood and urine conlrols were

performed for quailty control of lead

determinations. Diammonium hydrogen

phosphate was used as matrix modifier. Other

analytical conditions and procedures were as

previous describ€d't't. Urinary lead excrelion

was €xpr€ssed per gram creatinine excretion.

Statistical Analysis

The results were Dresented as mean

Table 1. Characteristics of the subj€cts (Mean t SD, %)

vol s5, Na r Mrt toog

tSD. Difterencos betwe€n means were

analyzed by l-test and the analysis of

variance. Significant differences ot various

paramelers were accepted at p-value of lsss

than 0.05.

Results

Three-hundr€d and twenty non-exposed

subjects in this study consisled of 172-male

and lzlS-lemale, and av€rage age of each

group were 31 and 32 ysars, respectively.

G6n€ral characteristics were shown in

Table 1. The meaniSD of blood lead level in

all subjects was 5.5512.51 pg/dl with a range

of 1 .86-17.85 pg/dL. The mean urine l€ad was

Male Female

Age,year

Body weight, kg

Height,cm

Systolic blood pressure, mmHg
Diastolic blood pressure, mmHg

Hematocrit, 7o

Blood lead, pg/dL

Urine lead, , pdSor
Educational level, 7o

Matayomsuksa or lower

Colleg€ of Occupation

Bachelor or higher

Occupation,7o

Student

Government official

Private ofticial
lncome/month,7o

< 5,000 Baht

5,000-20,000 Baht

20,001-40,000 Baht

>40,000 Baht

3119
72.91€.0

168.915.8

123.1113.8

79.213.0

46.513.5

6.1812.56

9.22rtr.63

43.5

28.2

28.3

45.9

4.1

50.0

18.5

34.0

40.0

32i8
74.*10.7
157.314.8

116.5t15.0
74.1+10.7

39.713.8
4.83d2..26

1 1.59t8.20

31.0
25.0

40.0

9.5

4.7

85.8

14.7

38.0

25.3

22.0
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10.3517.50 pg/gor (range 0.77-06.S0 ttg/goO.
Mal€ had significantly higher blood lead level

than female (6.1812.56 vs 4.8312.26 Fg/dL,

p<0.05) but urine lead valu€s were lower (9.22f

6.63 vs 1 1.59+8.20 tlg/gor, p<O.OS). Atl

subjects were divided into four groups

Table 2. Blood and urine lead levels in different aged group (MeanlSD)

flfi so oriuii r qur u 2b.b

according to ag€. Subjects with aged 31-40

year had the high€st level which was signifi-

cantly higher blood lead level than group of

21-30 and 41-55 years whil€ there was no

statistical ditference in urine lead between all

aged groups. (Table 2)

Age range (year) Number Blood lead, pg/dl Urine lead, pg/gor

17 -20

21-30

31-40

41-55

All aged

39

102

133

45

319

5.40!2.40

5.1312.37"

6.06t2.77

5.15+2.16"

5.5512.51

9.1016.99

10.46+7.84

11.14!7.76

9.0e16.17

10.35t7.50

' significant difforent when compared lo a group of ags 31_40 ysar, p<0.05.

It was found that some significant

ditferences of blood and urine lead levels

between ago groups in male, but not in

female. In the same range of age group of

male and female, there were significant

difference of blood lead values obs€rved only

in aged 31-40 and 41 -SS year and urine lead

levels in aged 17-20 and 21_30 year
(Tabl€ 3).

The influence of cigarett€ smoking,

alcohol consumption and socioeconomic

variables on blood and urine l€ad levels were

roported in Table 4. Ther€ were significant

difterenc€s in blood lead levels botw€en male

with and without cigar€tte smoking (6.35f2.69

vs 5.39+2.45p9/dl, p<0.0S) and having

alcohol intak€ (6.41+2,44 vs 5.22X2.46

pg/dL, p<0.05). Urine lead levels were found

no statistical differences on these variables.

There was 18olo of smoking group who were

alcohol drinkers whereas 29.6% of those

having alcohol intake were cigarette smokers.

Subjocts with both smoking and drinking

(20 cas€s) had btood tead tevet (6.4O12.98

pg/dL) as nearly the same level as only smoker

or drinker (6.35t2.69 and 6.41+2.44 pg/dL).

Education and income were considered

as affecting tactors on lead levols in this study

population. The result showed no correlation

betweon both of blood and urine lead levels
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Table s. Lead concentration in blood and urine of male and female subjects (MoantsD)

Age range (yeaO Numb€r Female NumberMale

Blood lead

oddL)

Urine lead

01dsc0

17 -20

21-n

31-40

41 -55

All aged

't7 -20

21 -30

31-40

41-55

All aged

5.3t1.77

5.2C!2.06

7.0312.85'"b

6.5812.33to

6.1812.56',

7.8315.89'

8.4516.12'

10.7t7.48"

7.94t4.61

9.2216.63

s.6712.88

s.0612.62

4.8012.09

4.1 1t1.29

4.A39.26

13.32+8.99

12.19!8.74

1 1.6518.13

9.6716.98

1 1.5918.20

30

47

47

19

171

o

55

RA

26

148

9

58

.tu

47

47

19

171

zo

148

" significant different when compared to a group of age 17-20 year, p <0.05

b significant ditfersnt when compar€d to a group of aga 21-30 year, p<0.05

significant ditferent when compared to a lomale subiects, p<0.05

among different €ducational l€vels whereas

there was a significant drfference in blood lead

b€twssn the groups of lower (20,001-40,000

Bahvmonth) and high€r income (>40,000 BahV

month) (5.9812.80 vs 4.96d2.37 pg/dL, p<0.05).

Discussion

Blood lead is widely regarded as the most

available indicator ot rec€nt exposure to lead

and it is thus appropiated lor use in studies of

the r€lative importance of the l€ad to which

people are currently exposed to ditferent

sources from the environment.

Blood lead of subjects in this study was

5.5012.51 lrg/dL. lt was comparable to data

on the blood lead concentrations of adults in

oth€rs countriss; e,g. in Denmark, the median

blood lead of non-exposed people was 7.50

pgy'd'e and in Taiwanese gen€ral population

was 6.50 lrg/dL4. Healthy Thai populalion in

Bangkok (b€twe€n 1994-1995) had ths mean

blood lead lev6l of 7.1 1 pg/dlt3. Currently,

Sansrimahachai at a/." presented the average

blood l€ad levels in general people and traffic

policemon wer€ 5.9 and 7.60 pg/dl, resp€c-

tivoly. The downward trend in blood l6ad l€vel
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Table l. Lead in blood and urine

ilfi sc ofli r trqrnir 15{6

-related to various variables (MeantSD).

Number Blood lead

0r.ddL)

Urine lead

(trdsc0

Living location :

Bangkok

Bangkok metropolitance area

Smoking habit' :

Non-smoking

Cigarette smoking

Alcohol consumption, :

Non-drinking

Alcohol-drinking

Educational level :

Matayomsuksa or lower

College of Occupation

Bachelor or higher

hcome/month :

< 5,000 Baht

5,000-20,000 Baht

20,001-40,000 Bahr

>40,000 Baht

ltJ

106

116

55

c.c /=2.b5

5.5b2.43

5.3912.45

6.3512.69"

5.2b2.46

6.41+2.44b

5.6812.39

5.5512.50

5.44-+2.66

5.20!2.64

5.69t2.46

5.9812.80

4.96t2.37"

10.00t7.60

1 1 .06+7.28

10.59t7.83

9.3215.73

10.61+8.02

9.6445.81

10.18+7.85

'11.23+7.19

9.89+7.34

10.2b7.60

11.4818.05

10.35+7.01

9.46!7.46

a1

dv

120

91

107

46

100

on

41

analyzed only in male group.

" Significant ditference when compareo ro a non_smoking group, p<O.OS.
b 

Significant ditfersnce when compared to a non ddnking group, p<O.Os

' Significant difference when compared to a group ol income 2O,OO1_4O,OOO Bahvmonth, 0<0.05

could b€ explained by three factors : an

increased public awareness of lead sources

and lead toxicity, a decreasing amount of lead

in food and a reduction in the gasoline

conlenl.

Lead is eliminated mainly through urine

(75-80%) and to a lesser eritent (probably about

15%) by gastrointestinat excretion. Other routes

(hair, nails, sweat) account for less than g7o,,as.

It was mentioned that urine lead concentralion
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was more reliable indicator of exposure to

organic lead (tetraethyl lead in gasoline) than

blood lead level''. In this study, lhe mean

urinary output of lead per gram creatinine was

10.35 +7.50 pg in all subjects, 9.2216.63 [g
in male and 11.59t8.20 pg in female. There

was statistical difference in urine lead levcl

between male and female. Studying in

Belgium, urinary lead excretion of middle aged

people (with no occupational exposure) was

14pgtg)f'z, in unexposed ltalian workers was

29 +9124 hl3 whereas in Czehoslovakia an

average urine lead of 52 pg/L was foundtn. In

addition, Staessen, et a1.,25 reported the

dilference of urinary lead between sex (6.69

pg/gor in male and 6.0 pg/gor in female) as

well as in blood lead concentration due to the

higher exposure to lead in male than in

female. Data of urine lead concentration in

general Thai people is limited. A study by

Wananukul el alls showed the mean of urine

lead level in male healthy subjects of 11.11+

6.72 lLglg't . In case of different urine lead

levels between male and female subjects, we

noted that it was difficult to delermine a

biological explanation for this difference which

might resulted from diurnal variation, degree of

environmental exposure or food consumption.

In this study, we used the creatinine value for

controlling or decreasing the effect of diurnal

variation in each subiect and for the influenc€

of environmental exposure by d€tailed of pasv

current occuoations and inhabitant area

presented in questionnaire.

VoL s5. Nc 2 May zooz

Many spidemiological observations have

reported a relationship between lead exposure

and ageuu'"t. Lead accumulation in body has

been increased with age. In this study, there

were no association between increasing of lead

levels and age (Table 2). Comparison

betwe€n sex with four aged group, the results

showed some significant dttferences which is

comparable to the study in Germanfo. Age

has some influences on lead level for not

withstanding the consistency higher lead

concentration in men Oable 4). In addition'

differences in blood and urine lead levels

observed between populataon groups may

rellect different degree of lead exposure,

variation in lead absorption or in the metabolic

resoonse to l€ad or a combination of these

factors.

The association between blood and urine

lead levels and the demographic variables were

observed in this study. Urban population were

recognized as being at risk for excessive

exposure to lead. Bangkok has problems of

pollution by heaw metals. Pavittranon" reported

higher blood lead concentration of people in

Bangkok than in other provinces and the other

study in Lumphun province was 3.70 pg/dL

(range 1.4-8.2 lrg/dL)''z. But in this study, people

living in Bangkok and surrounding ar€a of

Bangkok have no ditference in blood and urine

lead levels.

Oth€r published reports revealed effects

of cigBrette smoking and alcohol consumption

on blood lead level2s28. we analyzed these
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effebts only in mat€ since all f€male studied

were neithsr sroking nor drinking alcohol. As

exp€cted, smoking male had significanty higher

blood lead concentration than non-smokers but

this differenc€ was not found in urinary l€ad

excretion. Increasing lead levels in smokers is

du€ lo lead in cigarette providing an additional

source of lead exposure. Smoking raises

hematocrit values and may depress lung clear_

ance mechanism; making higher capacity of

blood for carrying lead 2e26. ln addition, there

was statistically increased blood lead in male

having alcohol intake than those of non_drink_

ers. tt was possible that alcohol consumption

tended to affecl lead accumulation and excre_

tion4'$.

The income and educational factors were

mentioned thal high jncome and educational

people should have lower lead exposure

because of less €xposure due to better
environmenl'-ze. In this repon, the highest

income subiects had lowest btood tead l6vel

and significanty different from the group of lower

income 20,001-40,OOO Bath/month. There was

no statistical correlation in leao concentration

and educalional levels.

From our study, blood and urine l€ad

levels in non-exposed population tendecl to be

tower than ths past and both levels wer€ in
acceptable range. However, the awareness of
l6ad toxicity must be realized in ord€r to
prevent actv€rs€ health €ffscts among Thai
population. Furth€r study should concern in
affecting factors on lead levels (sex, age,

fli so oriuii r rqrnrx 2616

cigaretle smoking and alcohol consumption).
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Personnela TowardsAbstract : The Attitudes of the Allied Health Sciences

the so Baht Medical Care Program

Prathomthanapongs P*,Pnthomthanapongs C**

obiective : To survey the attitudes of the Allied Health sciences personnels towards the 30 Baht

Medica| care Program concerning understanding, conviction and preparedness for such a

program.

Method : The Allied Health sciences personnels comprises of 268 members in statfs of M€dical

Technology,Physica|Therapy,Radiologica|Techno|ogyandoccupationa|Therapy.Thesurvey

was conducted in November 2001. Eight topics were included:- a) Quality and etficiency of

services, b) Adequacy of benefits of fundamental medical care, c) Adequacy of coverage of the

Nationa|GenericDrugList,d)Preparednessofthehospita|s,6)Reducedworking|oadfrom

reducedcosts,t)Slowdevelopmentoforganization,g)lncreasedtheopportunityofequityand

quality of treatment and lastly h) sustainability of the 30 Baht Medical care Program'

Result$ The overall attitudes towards the 8 issues above was that 52.66% of the subjects were not

sure of the implementation of such program with the most undecided issue was the sustainability of

the30BahtMedica|CareProgram(70'9%).Theissuemostagreeduponwastheincreased

opportunityofequityandqualityottreatment(39.9%).Theonemajordrawbackwass|owdevelop-

ment of organization (48.5%). The weakness found was the reluctance to refer the patients to a

more advanced hospital because of its own deficit budget. The recommendation propose is the

needformorepub|icre|ationsformoreunderstandingofa||peop|eandthepractitionersinvo|Ved.

In addition to this, the medical service is not the responsibility only of the Ministry of Public Health'

but also all the government agencies.

conclusion : Although it was found that most ot the subiects being intervi€wed were not sure of

the 30 Baht Medical Care Program. Bull chirng M.i Attor Mcd s{i 2oor: 35 : 100-106'

Kev words Associated Medical Sciences Group' Attitudes,30 Baht Modical Care Program

D€partment ot Clinical Microscopy , Faculty of Associated Medical Sciencss

OeDartment of Pediatrics , Faculty ol Medicine, Chiang Mai University
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Live Attenuated Killed Whole Purified Protein or Gen€tically Engineered

Organism Polysaccharide
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titJ aluminum hydroxide

zfi odtd'url Teranus vaccine,

cine

vol 3b, No. 2 Mr'! 2oo2

n?0u''l,r?R{u

Diphtheria vac-

Ioanr:air': epitope

polymer backbone

ralgtunlta?

Lltarn:flrrltlJ4) Subunit vaccine [fluinfiufirnisl

or nll raqafii nrrr*r nrglunrrriaMrfiol:n

nianr:air.,:nfi d'Nriunr,':drursndfi ,irurr;oia nllnt!n!n n nunN n?'ru0'l r111!d{. lldrlJ
3,rAed^l-rzan0t:nu! 1a{un!nuNrJnl1{tnu,:0'tnn']l nrrr aaorlisrfio.rornfinr:ril oenetic

engineering techniques lrlflunr:l-ao,r-niu

?0tdtln0 lUn:3U?Un1'tltltg lntU0lO'lfl1:

ay! d .
M?ngun'tn?'t?ngutuoou q lJ?[nlTLn:fluto

r a{ ur.r nfi 6 fl il5 al':'l-a uasfr n rualu"fi ril u

ttouA!euluni:n:;dunr:air,: uoufi ua6uns/

si66o
4.1 DNA recombinant technique lora

. - f, J. - o
n11U1UUnn?Un n1:d:',tn[aunr0ul1dln [u

nr:n:rri'utirfio4i {rL niu ao o um'lnrdrhllu

exoression vector trd?i1 vector ldrdrhltu

rsaaidnarrral du t. coti, €tad, buccuto

virus uar r.lndta,: ai'o'{r{urqn oi': uur rd o'hi
. , Y - r-. a Ja. ^ J

rqa a rli d1 u u rJ a n tu l ttl.t Yl ruu rL0u nr0 1.l 11

d'ar nr:a o n rr'luil-:rr ruq.: r a ror nriurir
- Jrvr.,

Itauntnun tn LU lun:!u?1.ln1l aFtlnzu

ri'ro drlt a,lindu 1 dtn M. t u be rc u tosts vaccine,

Herpes simplex vaccine uas Hepatitis vaccine

LLlUnU

4.2 E).tractton technique lfllJnr:tnr"
J!.J

rd sir?o ua''ra;rirl uun rordeufr fr n zuaril6rflu
^ z J.

uauntoua1ntto00n 1L1lou't'tLn:uNtuu?n.r!

tf ?0U1nl?U Haemophilus influenzae b

vaccine, Vi - capsular polysaccharide,

acellular pertussis vaccine

4.3 Synlhetic peptide techniq ue

rii u ntl d",: r n :r rrirrl rjlyr ri ro n r r d r u d fi
- vA d, - a J,f Jn d untulJu0lJotiu?lanttronna!tnlu'ttu

aaonoaan|'|'a']!'lu'l tfl,u:u!lagu n?0u1nrru

Malaria vaccine, HIV vaccine uar Breasl

cancer vaccine lfl u d'u'1"nfi uzfi oiutrfl ur"nfi ud

trirfi s.,r nrol r d s r upi ar u r r n fl o o n"u rdobin ar fl

d't?Jltu f
ultutdtu

iniud'rlnruoionara epitope tiu

dofito,lr-nfrltiior Subunit vaccine 6o fr

^la?1NUtqr0en, rjfl4?1nrnrd0'rnn1?t ?n{un'r,

Ja, -,d'lt?ltUUtl?{2 ULUn'ltd:1':n n nU LtU n1:

16 611: adjuvant 1t5a fir conlugation nir Phos-

pholipid membrane lragments
i ;a - X o q"q

?[nl:oumun]tyl9Iu lfl lllvlo lt I nll
n6ninfiu

'lurJo 
1 
fuld'fi nr:ririn fl r nr:a il"ulil rj td'r

J o vr w- a Ja
1L{ tU n 1: iJ A n ? n { u t?r atfi 161? n {u Yl

LlTsdYldR'l vl|lnsn?1 !A0ORgd'f n1:fi fi!U'l

1n{uLFtuLtlltu't n1:dtJUtl4:J Lnttn
-, -d f,

1) Nucleic acid vaccines [UtJ?n"duY]

n:zE'u4irirn"ulosn'r'rM Naked oNl rdrlil
'luir lnr rloru or:i Iounr:aoorun:ndudairr

!rouarauflairdadd'o':nr:rfilltu ptasmid

vector frfr strong promoters [drir rtorisr
- ca -d a

LuU',tA{tl }1A,:AInUUOO?n{U tfl',tYllin a'l1|tu 0

ptasm id DNA o:nniufiulnu antigen

presenting cells (APC) rdofin1.iair,:uaufirou
to
fi u rur'Lu rtad druuoudrou a3nniloonxl
ruao.:fifirrsad lou hrtHc ctass | fiio MHc

ctassttn'isdubirfi onr:air'rnfi d'rniuvr'rrn':oiru

HMt uns CMt Inuroflrrn:rd'u'lrirfi nnrrair.,r

cytotoxic T lymphocyte lCrl; d'rotirlr"niufi

r09

frra"lfinrrri'ruurld'uri Inftuenza vaccrne,
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Mataria vaccine, HBV vaccine ttns Human uria-la,tnrr{u4i {l riuld'rda'ror ndudai'u

papilloma vaccine riiud'u uoufi routi.taiod drorirrrdadrirhlirnr:
arfi nrilu':"afiuoirsi6d ld'uri sarmonera ra!2) Mutagenesis lflunr:rir'trilainrfio

nr:nar un"u{Iouldrnni nnnqi nrn::u ri'orfiu

tuinunri,:fi riluar rrnnr:rfi oI:naa nfi3afi'r

nt'lun:nEurt,:2fi ordr}i rdofr rlri'r{ohirial:n

or:xfi , firrtv!,: nucleic acid base sequences toot{a Sutrnon"lla rlas y. cholerae ian
or"no a n}l ua;ru afi rirbirdahi rialrn'

chotera 6r unri,,r fi ud or"rra o n uardrugo':r{ad

fr 4eualrlhnldauurlnilrluaa.flunr:r':d z

Agent D€l€tion or d€slgnation Properti€s of rnodified ag€nt

Salmonella Aaro A Requires p - aminobenzoic acid

Daro A, C, D Effective as single-dose immuno-

gens

Acya Acrp Genes lor adenylate cyclase and

oAMP receptor protein

AphoP Genes that regulate genes neces-

sary for intracellular survival

Acdt Genes which control ability to

colonize deep tissues

Cholera CVD1 O3HGR (inabastrain) produces B toxin subunit, is mercury

resistanl

peru 14 (El Tor strain) Deletion that encodes virulence

factors, RSl.; inclusion of B subunn

of toxin

Bengal-1s (0139 strain) Deletion of muttiple copies of

toxin DNA; inclusion of DNA for B

subunit of toxin

'RSl is the target site for the insertion of other genetic elsments.

3) Reassortant nr:irbibr"aoirI
subtype da,:niardrFnrdalulsar{riardu.lriu

Inu dalij nu:n riluar m nlirfi ol:nlurh1u-u

dru6nlfi orfl urdadhiri.rltirfi oltn n.:uan
tfiqnrrttnnnla'sufiu (genetic reassortment) nldsufiuriura,rrdodon subtype rirtrirfinnr:
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2r:n:tnniifilrxnndrio.tlnri

nJdauurlar4ruaru"hla.rriodrial:nlil fi1lf

vaccine loafi vaccinia virus rio Bacille

calmette - Guein ( BcG ) rilu vector, HBV

t!ns Measles vaccine fi recombinant

adenoviruses lflu uector tilud'u

uriar rr:nnir':Iil'i6uaa n rr rd a n : c du

4 i dl riud ir rnrcriardold'il3rr*60 uo,
d J. , r

d1r1:ndo 0rrrYtt n unaltltllnaru Dt?t1tutu

vector ldfinrstfior do rds 6a'lu n:lu?unlr
aorrun:nfi ur{rlti,u vector rlrkis'rn

n:curunr:r{6niniu

Hin + touorou 6o
J oo1) nlTrAOn? n nnu ua!?6n1:tyi 0t! lu

nr:r6o{niu ld'uri

t.t nr:tdan vaccine strains f,a

flfi u oriui 2 rqrnnx 26{6

t ZJ )
n1:tAOnd'lU1\UDtA'!t?0 n tUUf,'l !14 nt A't l: AYI

hinr:rfi lirurululaari6noiold' uoidrnr:n n0\tn't'tHnn?n{u
-ta11.2 n'l ttA A n O'11'l l l lA g 

't 
t{ E tlI0n:r{14 fi {l n-u oi o r{o d lfl u ar ur oyr a..rl'i nld' rdu

Influenza vaccine

4) Live viral vectors lflunr:rufinr'niiulorfl

Iaarid pr l'rral rd aritn n n,r{s'r lda uunfi ris

niabia laaffrlflunr:rnrrrdnrdohiardo

ntr'lfhiad air,:{u In ui fi nr,tfliu oi rt': n:u nr:c.ri niniu uco.$u on'ir':fr g
A . a a.

U'l til lJ exoression vector lTlA!10!n nO't n'l't 1.3 nT :L6onfn'ivlaao':rdarlrrl'r'ldlu

biairrll:fr u rdrhl'lurtn iifi 6r ur'ri? o,rIadfi n. rn n do u?"nfi u'lurlu Precl i n ical ri ou rhinfi u

lrlvroaouriu ctinicat rriat 'lunus+, a A s A a -^J.tla2t tolutld:1{Iu n drunvla']tvilr [un']:

n::{u4fi{lrYuoiar{al:n Ina virat vector d
lJ"

1.4 nlltaan?6n1't7ln4tJ'l3alJtv{au'l
. t. d e^ I

d7r,t?lJnan n drunaa 1) d1lr1lntl1norzo rr'ld'lu nr:irinin6ubil d'rl:eBn-onr n ua s

turradfr irr urrruacn:cdu nr:airllilrdttrro,r n?l a00nudido

6udaarrun:nrdrlillu vecto, ld z1 vector

hifi nr:rfi lirruru nsoairllrj:6udriiuaru,ror

rioli'rfi ol'inurilaavi uac s1 6uzlrolrd
dltJlrndan$n:nrdrhflu vector ld'

*
2) nT rr11'r-niubiu''iqn6Io u ir d'rr dI u

.bo:!naunlit tlt?tunll an?ngu rtlJ 0111'l:

dldrduudarunfi 6u uio rsaeidldrd'a':hia
--.i'd - Jr- .

a611t1tlunl:Yl12nqulfilj:dmo lotln nllnlo{,
J J - r -dJt- ,

n20lllnlanru amuan Lnu?Eu tolln Hlv
Len1: u llnsnllnnntnaut]'luLnaa fi:a

raYt6'ruod rilud'u

3) n1rt65srrfi6anr:il:n rrsi':in6uhi

ril u1 ! dr| ri o ui{ri1dl.r"n dr1liu nr: tr"idA o tA il

d'r'rriu reul.lia ulrJfriru:rfi ofl al riu n'tr!n3rU

^aAa o.
?rBn?l0n?6uno LxultJltu viral vector u0U ro'rtrunfifiB rfirdr:tfilnfllnlot"r uar tal

IJd1: adiuvant rt'l a rvl n?1lldll|'l:n'lun1T
- ^ ,..1

nr:0lutt4rnonrnrnul0d?n{uLoo?u

4) nlrril':{aiufi dinr:rnieril6uuiau

rudr'[d'[un'r tucu'l:oLifi rl3 lr n: pr rr1 sd N nn

nr:'[d lotrroriuill"niu'irias1urfi ont 6? t4io

nr:H6orinfi r.rlouddil fi n::u':u nr:lunr:

..4
nll.ltl': (lyophilized form) tuaCnunl'llJnin?

-d & J.1a,r1n{uuuI uJoYrlnllullQtd'i0n3lm
Jo r

14 tJ'l u rd1r,r iMc0rfl r,r,nn!n'l: d 9l (lot) lofl
-d J ^infi ufi n6 oaan l'rlun11? rns?ri'ua{riu rr utaz

rda'ln-uudrir n:ru?! n1'r[Ui nio fi 
T tiuri':ir

& .e
AUnsn'tnQ3ll"l14lJ10tAtn'l'trJannl\tnU UatOl

'[r.r nr : ir 6 n r 6 d r riu uoi rir i nti utilrfi xl ru 0i1 i riu

1ll



HOSt lnactivated vaccine Lived vaccine

Animal

Ess lnfluenza

Mouse Japanese

encephalitis

Cell culture

Chick embryo Rabies Measles, Mumps

Quail embryo Rubulla

Rabbit renal cells Rubella

Simian renal cells Polio

Human diploid cells Varicella

CHO cells' Recombinant

hepatitis B
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nada!ilrsailBn,tyt rlasn?,I ! a a on"gzalr"nfi u

(Good Manufacturing Practice, Ctr,lel rld
uac :cdunttl.|irtSo6a perfectural pharma-

ceutieal affairs inspectors rJ:rrnnr!r1ud.,:

raza,:nr:rir GMp operation 1,udr,:u:nuao,l

'hirfi u do u n ri i o,r? o.t ?iu or a u n 1 rfi ltirl.ir n or n

N.l.H., pharmaceutical affairs Bureau !tdv

Food and Drug Administration (FDA)

nurrd s dintollaaridlf,lunr:ar6niaduoiad'rur{ohiao

'Ovary Chinese hamster

os'biri !r ura? rirrnn rdan::rrunr:nlrrJa rl roa u rgr nldtn;i1u rs nr:arunNaruRlyi
v.t c a e -J?a\t?nq!n' uunltn'lxlu0l0uonil

r) n1:n?unr ua"noaauriuoroul,u

nrculunr: finfafiu Inu nr:n?u n! uac
&)

71616OUnA,t7t1tu4nluflau rfr eil,ri t r,ial d on ruil

raioiuosinrrni?ndouRfl n1n?a.'rin6ulora

fi ilr u,rrufi r1rfi fr frlu nr:or:ro aau q runrnlq u.u
n:,0?olrl:crnnfu j riouiroonlfHoS,r

nr:iu:olqomrurorindu & v )a ^ ^ruqofrafr fil:rdn6mfl uarn?1 aaon"llflndn

ri o u rlrfn fi drjlilu a u ridrj d'o r fi n r:
nneourl:cEnGn,t unsa?,rl aooritrludo.i
vloaa,rrioutirlilytodauluaund:i15n 1 uae

n? A U1\:11Ui lJ{1UylU1 n:!U2! nltA?U n :J Ua!

n{ dud ntrir rr-u un-rornuuu6.:dr r1:ni't n1:

ar 6 or rfi olti'n"u nu fr}lld' tu n::uru nr:H i or

- - d Jd /?ngudn xn?l ud.tnrudnutsn,t: fr1 fra nr:
Rr nrin funlytto.:iniu'lur1n#l no! n1:rlA rl

n']rn?uatnrunlnlotinfi ulilurrirfi aruiu a /,t
!u0 i,ru1[Udn1:Ulu !,rnlru?unr Jan ria!1

fi ntouto,:fi rurrudriurirdlunlrn?unll nrsu?rlnrl Oue ld'qnrb}ifluuarauvil rdu

nomlflIouqlnnolrJ::rnnriu 1 {afiuoialriru

n1?mndoun6rn.trlriaudo;arlr:nonn;ri uu

ltz



Tr:m:rrnfi inr:||nndtisrlnri

!ondlrijol,ri-:n1

2) nlrffrunx rrfyrGntrta.:{afiu ir
Insnr:il:criun::uru ntiru6 nuocH6nrirud

v Jro , &
Ennlgntn uuna!lunou n1.tn1?06t0lJ1!

Ar riu nr:nr uldlr n:5rura,r Minimum

Requirement of Biologicat product ld'rrri

iru':u ua;rfi oz o id"n{il oa fl .ldtilu n17m n dou

rarnrarsrfi u.,n'{o Insrnnia[aci6nr:fi rir

utdyroaaufi nr't !'1rJ1rdu drunr:il:crfiu
rufi ouirudriuqorriru rirlosnr:irr'nfiudru6ar

litlyroraoildrYu a'niyroa or rdo nr?odaurss!

narfi a'or{n o aarairr uau 6u o 6oiardo.ir rfi n{u

lunnrdrrlrrar.rriahi ttacor:']oaou.j.raor{
a - a ^ )e

n o n a r l- nr :d or 17o rii off d'a I nr:fl a I riu or n

o::utrBu6okiu

3) nlrn? q nrrilrlaoodurarr"niu
oA

01mun'nLIJ?unauq'r,: st Iotrn nnd0unll
, a, I J - J" o.Aul.t[uaula,ttxaau 5l LlJ? o n ou nul u1 Lztaun

rrunfiGu nSohia niu ortlr:rutsr,{o r.ria rsa.i

'hurrn{,raronndaun'rrilur,ilo!r 0.,:atiria
r{edullri'rdnroarriolin{orn6uurrirdlr'ld

1 1e, - o
IA!Ann61nflJnAn1lYlnelAUHnfl 1\ttAUntAn?n{U

doro rfi oor nfi uta.,raT'irn fi d'[t'rfi l a.,:}llu

n:cu'runr:lnisrJinfi uriaurhljld n"nrirlu

a"n'in n a a llor uldil-: rr cut o,:r"niiud l'nl I rdl
dutiouln s nrr r nirdu udr d'r rn oro dzntr
n'r\l un"rirnu-nra.,rdnidldnaaar' ua nor nd

1,un'rtiarfi n{nfruloaldrqadrfl r:rdtl,trir d'a,,r

n or aau'jr rsn dd rlr rrrldrars,rh iai 1 rua lrjh
lu nr:ri o r.rc r:$u a"n'im o a o rm6all

ur 35 ouun t 
'lotnlal, 

t645

il:rnoudrs z f,unaun,:d

1) Preclinical trial rflunr:nndau
rl::E inrnuacnmu nonristoliniuluani
n na a oln s dr rn a ar nr:nr.: n 6fi nr o,tdn{
vroa a,,rra'il,rir"nfi ull udr riauocr:rlilli
noaou'lu au nr:n rraau'r"nfi u'tu dor{r nn o.':1d

An?llJtlNlumUnnnlnnu 5 n?1xt1ll?u ty1Et41

am l r{ldufi r.l a a or.rirlfldyt a ao ulu nu ri 01il

2) Clinical trial n1:ylndau :canGnrtl

ttncnrr a o ndrirorfniiulunu uri,: rfl u

4'irsco".,rudnilun'tr1.,rfi 4

z.t :ra"d l lflunr:finurnmn
n a n ria ua: n r: n:: oiun i ril riu rda,: dulor u

frnur'h ar araa"n:dfiir,:nr a rri.r u'r.,:1il i nr:
6or{o1n1 iruru to-too nu

2.2 :*azi z rflunr:f,nr*rnmr

a o aris ua:n:rd'un i 6'r riulu:"ur#!In u

fi n ur'[u or ar a l"n:irur u rr n{url'icrJr ru

50 - 5oo nu loruinr:uennriilnrun:rrfiuuriu

n{rnoaau

2.3 izwi g rfl unr:fr nurrl::inGntr

t o rin fi u'lu nr:il a,r nnl:n Io sl{ar ar a fn:
6rurururn 1o,ooo-5o,ooo rru finrrrnilnrin

n?unNriun.i noaauintuunC,unrir.rdmoaau
, -hy- d ^iniuocuil,r rilun.ilfr lrirniuo5.,r uaniafi uilao ru

r &. e)
lOUTl't nnnndOU llnsl0'l14U111OsLll1lIn:

n't1u?1tt?!anagnalJLtl

2.4 tsazfi + lilunr:finur dlarrl
aann-sua: :r8yr6nrn ta,:iafiuna',rorn

o or;rfi au aurgr n'ldua"lf[u nufl"rlrl ud': Ias

6 nr*r 6 r:cur oim grt a I nr:rfi oI: a rdo i nrr
nrrnocouqamr toriniunr.rdrun6fi n

n'rflroda! norR1nnr,:#-ru ndinto,rinfi u

r13

0!fu1nt!?n{ulra?
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Main characteristics

Stage Rationale Primary outcome Subiects Design

Phase I

Phase ll

Phase lll

Phase lV

First trials

in humans

lnitial

evaluation

in target

population

Full evaluation

in target

population

Postlicensure

surveillance

Safety and

lmmunogenicity

Satety and

lmmunogenicity

Protective

Efficacy

Safety and

effoctiveness

Adult volunteers

Typical study

Size: 10- 100

Target population

Typical study

Size:50-500

Target population

Typical study

Size: l0O0-50,000

Vaccinees

Variable study

size

Controlled or

Uncontrolled

Randomized,

Double - blind,

Controlled trial

Randomized,

Double-blind,

Controlled trial

Epidemiologic

studies

a.lt rv a u '?n lfi2nlr nun '

nr:tir"niunirhluirlnrurirld + nr,t

na

ty nrriuilrrnru bi'[oreri6nrr
iurl:cyrrulu n:rid d'o r nlin:,{'utir fi or

4!{lriuronr# ldu Orat Potio, Orat ryphoid

vacctne

.ly o rann0nn']ltt4Inltnogttnn d2ul,lntinu?a{u
Aa eao ud ,Ttrn't:tol., adiuvant tl|'l lu l!?a{u tiu
Rabies vaccine, Hepatitrs vaccine

rh;r,rdorrir'ldriru

4) nllant!'l loH? un linu?n{una1n

rfi 0ilfr fl-:ar'luirrnlu?uur.,ldlEafi xrdr{'ir,:nra

lu r.li lr ru a,:riufi nr :6 n rdr1, d'fi r u u"l I cdr ubi

fnfiurrnfildra,r .Jn?og1\:?a{u!un! t!1l

a a, --2) n'r:ontt1na1 tuo tuu26nltt14ln{u !xnu ni o lfl u nT :air.: ra':rn i il n"u a na"at:r

Measles, Mumps, Rub€lla vaccine ( MMR)

rl:;rn nlm u iulsul s n1 rlli?'ni u u ri

n1in1ura,,rr\ a rio,ral nlrn 6 n r{o 0,0 inlr
o u'r r"ula nl dru !rir'biin il u ri r 6 n ur n r fi nlu

12uilurnrfi odil,rra3rnid'lriuoio I:anadu.
-. t .E-3) n't10at11n at?$u\t tn tuntolno\tn11 lon:u ua"urnncfn, Irnlil6la, I:anru4l, rin

n::dubirfi nnildlriluuu cett mediated riarusrtiu, ua:irul:a &lriurlr;rmalnsii
o3 qs- o .

tmmune resDonse 26Ui!l!2aluuaum1l

tt4

irnunnrdrir"aduuri r6n fi,: nrlxfi s



2.l:.nniiinr:onrdriorlxJ flii so oriui r rqxni! t6.r

; o,,- ,t t
fl u xfr 5 nT rlfiniuttdtdnra-',:ueiu:nrfi nniori nluluolnt2uiutn'

a'tg ? n{uyr trl tauusu't

$lntnn BCG, HBV 1 1. HBV i a?:lfin1atu zl f,rlloua"lnaon
e de a2. O',tRAAnnUlUl,n0UAn l1,lylU1U1A

oe-J .J :r, -R2ttxn2nqnYl uronlxn?:rnu 7 ?u

s. nrfifiuririluillilca?flfr HBIG d?s

+. llinrrM eco tur6ndfi arn'rrro,tl:nrond

2 ltr-au DTP 1, OpV 1 n.rdfiurilflunflrnoo naslg

HBV 2 n?flri HBV2 rioorg r r6ou

4 r6ou Drp 2, opv 2

6 rf,ou DTP 3, OPV 3

HBV 3

9-12 160! MMR i r. 6oldnnaruuri.irna',r g-rz r6ou hjud.l

z. tirhi aoina'u pt tritR tiior-niu n-oa dr *6 tn flld'

1 1/2':d DTP 4, OPV 4

JE r. JE 2 i. n?:'lfiviliriu r-z drlnrriraiaurun'irdfrtri

rirbirrnufirnuau"or
.-'JacJ2. t! lurolt'trl]o{n!nrJ ltnu!ngrJ

2112'1J JE 3 1. ru!n't'ioon:ltu
oro v ! Jat J2. ttluflannuYltJt:Rutnt$

4-6 fl Drp s, opv s rirarqrfiu 6 fl bild or unu orp

MMR 2 rirLifi uun bildiafiuri'nraa:fuodr,rrdur

12-16 tl dr

BCG = Bacillus Calmstte-Guerin vaccins

HBV = Hepatitis B vaccine

DTP = 91p616s;6 Tetanus and Pertussis vaccine

OPV = Oral Polio vaccine

MMR = Measlss Mumps and Rubella vaccine

JE = Japanese encephalitis vaccine

dT = Oiphtheria and Tetanus vaccine 1i Oipntnena toxoiO lu inroiris 2 Lf io,: punfied diphtheria toxoid)
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2r:an:(nninnr'lfrndriu.rlfi J

unn?]tJfr'?bj

lrt{ufl ourdliot*

I:n!r15,rhj rfi ul uoirfl urlXnrar or:ruar

fr irn"ryto.:rJ:;rnrtrirtr{rfi onr:ary rdsfli orror

r"tr n:un rdu ul fi a,: rirlddr du nr::hr*r
vrinurarfl u'irurururnlyirriu usilanr;15ori,:

rilutftgrr ar or:ruarta,:Ian rir u nr:rfinrnc

nr:u in:coru (metastasis) tall:n:lcti,tou

q orrir urir'hirf, uffi orriu rfl u H a :n or n nl 6 au ur.l a,:
J - - , . J - J.nda!{utautulsnu! tandntno?uLu

) d - -Id-t,-. Je.!tnd s!5i[a\: tdQ1.10nuounu,:tNruuyltll1ta

rrnu-n urinu'irnr:rildclurlrlalni.irdl"fi lrn
tiu rda:rfl 

"r 
a,rl'r np uto{u r1o1iudnr:ldrn fi

rhrior (chemotherapyl fi u nur n irr rirg

rrnlunr:inr*rl'rn!:6iyar urfi nlner rofl rv'iu

rll o riuld'i n tir{fl u r ur dr u r : ri lM l'
il::fi nGntrlu nr:r"n r*rl: n il c6ilri6 Eir{u uoi
.r . g J. ovilrgrrdr d'rgfi fir'lrinr:inur ri.lr rnfi t]rrinhj
:cau nrr N ir r5o uachifi l:cRn'onrn 6 o

Ittn a sttiInnnltoaul (drug resistance)

n o",r o''r n dl dfu sr oir u l,l c ri,r o ri r r oi o rd a l
rtadr.rr6,:ddasrorianuru;dir n"ru 6o n-nr:

n r :odo s rlu u vrfqrior ro'o o rr e

Multidrug Resistance in Leukemias

il6 go sfiuii z rqur.lau 26tb

uaor,:oanrordu trronr fr air,rrfr -na-slnlilrfi u

lespy d6r loud esp ocrirndrdhnr:fuflr
aanuanrtndfir}ifi fl rd'rurus6lacaillurtad

UAUA't tUlJudtfi t{ddtl3t:n An:1n1:50Flt?Fld{
& Jt --

mn 6Jm to:11 u'to'tulJ&tTn !tln0n1:fultuto tu

rtadr"l5.:mara.lrin niu lll6,:ud'rlr r:r5,: ao

tte : !t:,lttJota0 n11? tuu9ru dnu :?0nn't:

^lxarn n nlTna uluu tuu nlTtn o rol'{1s Luulntgaa
d id

urL:\:n n1:nau6uanuoetl:nu1 !!T{ lFlu
aAtt0a nlludnn00nt0nuunogl ttds nl:

ttdo.roofr?ro,r transporter fir-:trru plasma

membrane ?0,:!{nd rflu c.r ntrinrr:hur d'r fl
e)

rnfr u1iloft:lldr.ranrrfr nrnrr-,lli 1:rJfr t I
.A.rt.

d'ltfi nlO\1fl1:OO Ul LUI{na ![TnL [otflo

o'ln Pgp Mrriuudfi drug transporter dn 2
. JJ .J .tuoYInu?14{nun1:tunuuttuannaLn[ !11r?r1

{nr:rfior apoptosis (antiapoptosis) o1fu6,:fi
- !J

nl:6nU1tUltlu 3 trUOn!ng?lOinU drug trans-

porter Ltosudnn MDR phenotype 6o

' ntaitrralrfluflraor5rriin no;rrninnr:unnti lrrintnn'sriu.rlxx'
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. A'.
ulrnfirllJo (?'tna!nl) ffli'lunr:r'n ur ua:rdr {
nadl"rirdlrjiryunlu?lun.:dour (dr'tldsrfi mr)

d,rdr u d q n na iinr riruti l, nr ah] dru na dl"ri'r d

iqruarr'hllnr:dour (d$.da!fiir) arrr:ofi
ii or:a cra g'id

nad rrSldnooio gr tir nlarr:r:ouril rir rd l{u
ua"u an': n ru a lffi n'a oi o ar tn fi irl"a

rqarilrrSld do oia ar toi rg rf,rln rrn{uou rn i
rlrl"nbj al: r :n n'lr q l nr:roir-l rfi ulnldra a

. ',r v J t a )A
tlnOU:OOLO LUAn0ln LtaAlJ!ll'i Fl0tll nlg

1U',t1.1fl g'la11lfi n!nnn1:dral ?anE1n1 glultad

Multidrug resistance (MDR) riiudnlus

nlyr?o,!rgadfifin21 d'1wr'ruriaBl d'ruzu1u

ttiu flr d'ru il:15n (anthracyclines, vinca

alkaloids ttar taxol tilud'u) tipophilic cations

(rhodamine123) $43 d!6g:orFi (aldosterone)

air,:or n 6u u o m dnztdutian n"r.r n1ii1 s"l o o n du uoRt fiair.r egp il::noud'rs 3 ctasses

o1nlqad (multidrug Vansporteo tj::naurirs

n:oocilu 1,290 n'?uariR15[ularo:orrn'rcfi

rudirfiu,t class I !ra! class tt drdardo.rri'u orug

resistance d'lu ctass ttt riuocir,rrudd'u

Inurhilfrfilunrrrudr phosphatidylcholine

rdrd:cuuli,rfi '[urur*riodnis{6ulu ctass | $43

homotogue d,:niuuacriu rdoldariudru tinter

class f ll (MDR7 uar MDRS/MDRZ) lrufiud'n{
uyr! (rodent) orrwfiuri.,:3 classes rdulutl
mouse lrlu mdrla/mdr3, mdrlumdrl *as mdr2

luru hamster fiJAr pgpl, pgp2 \az pgp7
J-u'it?uln:nnnlnua!u:t?fuuton !uuult?ulmu

n'r:!ex phosphate tiriu egp rilan"u'jrnrrrfiI rraflurX rat udu mdrla/pgp1, mdrlb/pgp2

,.l ' I q: n r ltdn,ln nLnnltoou'] l1ltdaa!r[tn

a Drug resistance prolein [(permeabil-

ity-related glycoprotein (Pgp)l

a Multidrug resistance associated

protein (MRP)

a Lung resistance protein (LBP)

Permeability-related glycoprotein (Pgp)

fi - na"alnIil:f, urfl ull:6uuu fi r nn aifi

6rurri,:n:no;ilud r ro fi -na'ulnlil:fi!fi

Qfudx!htfl u ATP-dependent irirrau"nll ra n a

virn"u t zo-r ao roa fnr*rulln:oairri:nau
d'tg 12 transmembrane protein Inafi o qo #

J ".!In:']dl1i?a'l Pgp utanYn t]itqaa 3r:{Fr1:'l

phosphate diaraoie stabitity lon egp 1:ild z1
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2t:amlnaunnnurnorto.l lxrl

(drug sensitive cell lines) Juliano [[a; Ling'

luru uarrur*ti Inairnr:nnaarn{'r u:n1u

ilfi go oril6 2 relr'tarl 2615

f suuur.,"

l 
sPeclrcllv

ATP Ulrlis!lion

3rJd z. In:rair.rra! human murtrdrug resistance gene product (p-gtycoprotein, Pgp) lra!!3rtfldi1'ltu{an Pgp

Inu pgp i.r;noud'.lu ATp binding sites z ddlrran id'roi{nff! ttat N-linked carbohydrates rrao'rlid'rurduvEind

amino acid residue ri't:rttru 1OO lat,:di, .ito.: Pgp r1::nald":tl amino acid residues itultl t ,ZeO i!3nfufrrfio

phosphorytation uaniid'rs @ l3nrud{1{ t-) unr.rlinrufr6'r-radr':6rttrr:tlalu'r'

gr]:r.gfi r udnn P-glycoprotein gene family

'lurlo1riufi nr:ninrrul nr:d'trtAontqa d
E J A q . Jd!;l:n [1'{'l!tdU{tUlt0'ltl0Unnf iT] nfl dNUtl

"a'Lunr:fi o ur$aruruluulNildlunr:fi nurnaln
!.-J

1A { n1r d A U16? s nl ta r nt1!14 }l',r 1J: U',r r'rJ Pgp Yl

Hamster cell lines uatnalJ1nv{L cell lines 0u s)

)a L < )a -^4frrtlunit0':fiutta! ul*u n n d utlootll

fi arfl?ru1u d1ilrr0ri1il1'lfiunr:6nurld 6ufi

nonrfidaanrJ'r!flulilrdufi 6sn'jl Pgp flu'j'l

^ .Aa qZ
a??anr{aan!nfl 6 unn0u1un1g?u1Lll1u?1 tiJuitu u o m d':or n nr:fi nr*r 6udluuri rl'ir
intin Jdsu uilalfi lrnn'ir rqadfr aiau ua tio u"r 6'rrJ'rrn hybridize ld'ri'u corun clone frlfludu

a&'oa ,a a
?|An Pgp n{t Lratllu?1uu Fl?1:JnA1gnAinU[A:

rilu q1]:r tr,,rru a{': urn !nJs? riu P-gtycoprotein cDNA seouences deT':rT udn'irfia':rNtilu ho-
J ..e- I

(Pgp) {':d1 r|l:nn1 tratfl nnllOA g1}1n18?U'lU -t,
mologous d':x1 n riifu egp 6': r{luatal6 orza':fi u

MDR1 uura't

ATP bindjnE srtc

Class Human Chinese hamster
Mouse

Scheme A Scheme B

MDRl p9p1 md13 mdrla

tl pgp2 mdrl mdrl b

l MDRZS pgpS mdr2 mdrz
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Multidrug resistance associated protein (MRP)

MRP t{h integral membran" Prot"in d

ABC-vansporter dnoulu family 16arn"uniu egp

fidrudrrfiaurir: Pgp i5% lunr:fir.:ruza,l

MRP u"u rin o: da.r fir ':r uir I riu glulathione

s-conjugates, gluconate conjugate llns sulfate

conjugate a-{a1nu&!6nd1 1:nil uloo nd

nluuanr{a.ild unP fiturntvirril 190 kDa

yryirrirbirfirrnr:doar do"orrbicin, vin-

blastine, etoposide, melphalan, chlorambusil lLds

colchicines lfludu ld

Lung resistance protein (LRP)

lnp rw uf.r rl:n'[u antracycline-resistant,

non-small lung cancer cett tine dlo'otflu tvtoR

vol 96, NG 2 M.y 2oo2

?a,lfiu LRP ruln:lllqld topts.z droalnd

rdu.rniuiu ugp fituroto':Iil:6uMrnlu t to

air':rror ndu MRp fi odrudruta.:In:Iiltl
J--AE

kDa tRu?{a':nun1:tnaoutl?0n organelle

fi topts.t ttlu[il:dutloliLu superfamily fla'] nrr'[urtnii o-u'Llnql vault protein 10n

ribonucteoproteins [[6s1'tu?'t rap lrildr{lu

ABc-transporter protein loa LRP actil{']l.1

rd urdo{ fl"u nr:druttra anto': srtufir rndsa

d'runr:tiru nuclear membrane ua:g-':tit'ltu

rnfiauriu Pgp un: rulnp dalurtadrlnfiosfir

rrird'lun:rrrunlrtludrrfi u (detoxilication)

N?U

rtadilcri.lfr fi nr:udn'raanfl an Pgp, MRP

rio LRp arm:ndooioarlrtmfl vinka alka-

loids (vincristine, vinblastine), taxanes (paclitaxel,

taxotere), classic antracyclines (doxorubicin'

daunorubicin) ltn: topoisomerase inhibitors

(etoposide, tenrposide, doxorubicin) (tl'lt1{d 2)

phenotype zioud': rRp tioor nnrttuanlaon

qr:rrfi z. udo.:tiouawnl"t111o.1 Multidrug resistance (MDR)

Term Mechanism Characteristics

Pgp-[/DR i overexpression 10.:

MDRt/ Pgp

ora oia ur d a rinkior n o r:r zr ff Iott Pgp iururn
fi unnoir.laanl hdrrlrla$R:rdirlua"r'rrirdnr:

rir,rru IqBl"n onrrd3d!tE.JU'rRrulu ttad
;-.;

rraJrrun't'tllt glBBn!Dnl{aa dlxltn11\!
o.i Js e.

n1'5d!d1lu'l ltl$'txfl LlInu[i chemosensitizers

ldu verapamil l5a cyclosporins

i,4RP-MDB fi overexpression ta'l MRP i phenotype dadrunlu Pgp-N,lDR rtitillniu

d i a-nlrutd o'o rio u r taxanes tfi0ltdndasMrlitJ

riu aphipathic cations dda.:finr: conjugate

rioun, :t"rotaanranrzad fi activity oio typicat

Pgp-inhibitors fi riou'i"r'rfi r

t20



l]:m:rnainflt:u ndrid{hri

911:1.:11 lrdn,t?ioua!uytulytron Muttidrug resistance (MDR) (ria)

J!On01nn Un1:rrdrh:OOn?a\t drug trans_

port lurradr;riiddoriofl r rdrd.:nulur.lad

un 35 ouu'| 2 
'|QUDIfTI 

2545

rl n6fr frrrrirfrlunrraonmrrtlufi uzo.,rurnd

(detoxif ication) rfio,:orner:fiu niu oil, lot, #rll.
irldrf; n, Arld'tnd tflud'urirs rnci::o-uzo.t

nr:uaoooa nfiafl"h:roiu!ru n nr,: o",: uan,:1u

nr:rrfi g. [do\rn1:rldnnaonzo,rfr u ttoRl'[urdardorawur*ri

r',t.rd o r:rFunnr:rfi onr:d"o.r,urd'ir
intrinsic multidrug resistance (lntrinsic MDR)

dru lza dilc6.,rd rfi n nr:do arnr err #,:or n nr:
inurri'larnfi rhrior rl6ernnr:rfi on1:dosr

tluuU?1 acquired multidrug resistance (acquired

MDR)

Term Mechanism Characteristics

Topoll-MDR annl'rri1{ttrton topo cr
I 

' d ;d
6ardo topolt drugs gilutrfrl-nrun fioun-u1u

dr uz a.:Ia:,: airr usii r.lirfri *r i a u nil I

GSH-MDR lY{!41'rI-n (content) t0,t
'a.'usH u.a:/fil0!n n1tYl1{11.1

1a.J GSH S-transferases

!,
uanaal m€lphalan, cyclophosphamide,

chlorambucil, BCNU, thiotepa lrra"uror-,:du 1 niu

cisplatin Lta! doxorubicin)

tfrtt phase ll metabolism tonfl't

Apoptosis - N,'lD R aUU" apoptosis; dysfunction

1lA.lgut'ltn!1flfl\rlu

apoptosis

nto oia grr'!iu cytotoxic agents

Clinical MDR rd ar do.:Io u li ur.r ar a I
w - ld..r.
!aagnr!ul'u Lu?0ina ln

nrstr rta.i

daoiaarfilflu multipte cytotoxic orrgs d.ro:finml

rusrnoiro'h drrtaotn'irairr 1r r,: fi 6 or l uorn orr r

n"r.rlu drur a,l n r r.:ruoiru1

:vnun1:!t6nna0n1a,t Pgp ruatg0

:!nu 11n1

:coi! runarl

::n! nfl,t

uaT u 1 ma*rutarda

Lower gastroint€stinal tract: epithelial cells tOn

iejunum, ileum tla! colon

Blood-brain barier: luminol surface iai capillary

endothelial cells

Placenta: luminol surtace tO,t capillary endothelial

c€ s

Liver: biliary canalicular membrane ian hepatocytes

Kidney: brush-border membrane tai proximal

tubules

Blood: CD56 lymphocytes

t.la dr 
" 

15.rd rio oia ul4 a r ati rl

t2l
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dnru4r nr:air'r pgp tdo uiu tii n1:di'l't !ta'

o la sa'l,u a0uu N r.rdnu1n'tiudniaa nfloiilu ndldu'l?u'lu ua!fi 11sn1ufl uir{rjrairAritr

fi nrrnrdsrdoiriunltrldnnoan?andu uoat

fi rtrirl-'llr runol egp rio ua': rtluaa'lrirta d

rcri'rinr'racdtJtonurinulrirriirrn{u nr:
Iosfi ril aiffi ur{tan nlr udnn0 o n tt&n ua I g -t s"t"

Jr ,r ..
ra,r{rhufitrild'i1tnfi i1u-n 1untreated AMLIo

ud olaont a': fi uu'ud1 rlro a?u n $InflIt]:6ud irtrivrrru'ir eirl?s udatnua!fi n1t$6o\tao n

r s'r fi tt MDR r fi uor n rir,l niu ua;ii !.l a ti a n' llinul
oirsrniiru"ndilrdocrnntir'tn;uaon\.ldrs1d'

i:rs.rrunr:6nurqrifi nr:nita.:nr:tldnnoan

ta,:fi - nasInIil't6unnnT :tfi onr:daurto't

ridrufitflu soft tissue sarcoma (STS)Inai6 im-

16ur,loaMor'lrirYulr.jrdu c-fos dirfl u heterodimer

munocytochemistry !|n3 immunohistochemistry

r,ru'irfi nr:uaorraanta't fi -nfBIa[J $u i azv"

uds 58% nrlirriusriu c-iun rfi oriluo,,rrirl:cnouzarTil:6u npt

(Activator protein 1 ) tdrlil,l"'1fr uit'lruhl:I rnoi I:nil:15,rlnsfdilfi ar tu 4lrorn rrmlfi o

tarfrudoctiln:"d'u'hirfi ontiudo.:oon{u un, n6ra,::guun1:ntualnr:ni':o"rtaltta d

Iozorofiarm 4lror nntidq tdunr:rir':ruta 'trdofi nr:tiua''rnr:ir'truto't pKc Ioa PKc

6udfi urirdr"aanr:ni':nrrerrtad 1Tumo'.

6an'ir transcription factor fi':nnn:vdutifi rmu

Inu lil:dulnrua (protein kinase) Iosto 'rt

hJ:6ulnruai (protein kinase c uia excl

n5ahl:dulnruaro (protein kinase A r,lia ern;

d fi tr rir dtu n r : r fi l vl a a ui rrtrinirll : 6 u oi r': 1

nrtrlursad uacfi :rs'rru'irlil:6ulnruairiu

inhibitor $u staurosoorine. okadaic acid [nt
H -7 vru'ir nr:udo':aa nro'tdvu'ua oa': n'":u'u

hl: fi ulnru afi 6.1ilr o:fi nrr r &r n"rglu nr:
n?un!n1llrdFhtoanta':6u MD R ild

-f..n1:[dnn]rn'osrlu hematologic malignancies

1lrr:nltntnan?ll?u'taa2fi uJg tuuna
de , d

l an1]srTdml'ruu a uflqn (ul3 '1fr,l 30% lai
tJrlt{111'{U) tnutov{1c nJtnn u:3n au tr1fl lJst:{

rfi n16onzrrtiiorrdguvra'u (acute teukemias)
a - l-

uarlJrr:\: uJoraan?'l?zuo$0't.c (chronic

teukemias) Ias ronr"r"rir ti a 16 a ottlti or

.;
!auufi nulnutov{'}:ofl 'tnun Acute lvmohoblas-

tic leukemia (ALL) f,qdhnlrniqo |,firilrru."
3-a:rudar6n 100,000 nu raiavirriu t/s ra,r

c J- o J-
lJ:ttnYlLn otuton- |'ta!y{u?'t lJ rJUlllntn nn1?!
z - ^a.oa d't:n$'t Nst:nIlJ n tn a o?1? tn n? unl u

Atdotuonaln?1ljn1::nu1n?gtFr u1uotuu:!u3

suppressor gene) uio or o tfi n or n nr:rir
aJ

't'lU 1n n?1U n nl0'tUUnn:gnUn1l[lU'lrl?1On

rrad loncogene) Iorufinrr N finrJndtal6u

rir r 1 nr rirdn 
"l' 

rr n{u td o :ra rt olh n?u u:i{u

Iouilnfi rfrrlil:du wr1 iunurvflunrrn?u4:J

n:3u?un'llra-lfu? a't hematopoiesis dl lJ1:n u

wr'1 rlS lr rurl n filfflu bone marrow,

peripheral blood $as lymph node Q1n:19't1u

zan Guo un:n2:u 1d'fi nr*rnr:uan,':oontol6u

uvrl rd olf,h nr:firurunrrrlu ul't?a':I:a

6rFris uacrrnrrrduvilf,:;u'ir':nr:
lrdnnaonta':fiu wr t iun.f)taaal ?tu?1n't't

$dnno0nl0nuu eru:rfldrflu biological

n't:ttd nnao n10r wrl o:artviu6riunr:
a) A a

ttdnnoanton gwlalu nlJnllaou1 lulgaa!3!.'n

!!dnno0nl0nuu Uff t d'lx'l:ot!luu biological

marker ld'[unr:ri1r1unt1t.ttuttt':?o':hn ua:
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lu{rhudrfi riuriln Acure myetobtastic

leukemia (AML) nunl:u6to,toonlo\rtu MDFt

fi drrrn uasdrur:nldr[lunriruranr:rfi onr.i

rio sr uoircn-uro,rnii$dnnaontu {ilr a {1n qj

ttact6nlcunndrlriu drunrtuao.,raon?a,rdu

unel tu{rJ,:uirdriada nN,tL oclrjd'illt"uf,

riunrrnouduoonrl nfi fi n dulufr.ir sir f, ris
!in ALL nl:urtn{oanra,r MDRt fintlxi,raru
riosn'ir AtRplum:irursnr:rfi nnr:njatn dru

lun, :frntn me lu{rJrairAriatin evl nu.jr
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plat€let |ras ptasma lilr'ru,ir fi rfrlrrulo.l HNE

rfirduatjtirisirirgoraooravnardr6u16aoli

unlu whole blood unr buffy-coat-reduced red

cel Lfiu'lru?on HruE o"uil{ui:ou.1 olq.:6'.r

1,000 trg/L rdarudrdooq,rrfirn rio.ru

cl nr:A:alral HNE tU buffy-coal-reduced

red cell unit otonuldAlltnn.irnt:f,cdNtao

HNE lu whote btood unir dru ohtetet dldorn

buffy coat llal ptasma nu,jrfi nrug adrdn

rioslutrucfi teukocyte-depleted red cels h.i

ilu HNE tas d,ru'un1:usnrfi orrdaorlmaonlrl

a'ln etMtni't rinililr ruralar:drnolor n
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niXvnC r",rlu

l:n:rm0m'nrnndrflsllxri

PMN ld

flii u orluii 2 rqlr'nr r6{t

g fladnuro r: Hu r dorflu homozygous rio
compound heterozygous p0 thalassemia dru

dn ot rrsnu 1 i1s fiiGyrru Hb A = o.s%

tf,u compound heterozygous fifiamlfin
rJnf,zo,rduiruuilld ee 6--+oy un;fi muta-

tion d codon 41t42 (-TfC:.\ dru6n gO :rs
nurGrrru Hb A = 0.8-7.4 % Ias 20 :rsr,tu

1 .82 +. o.4g % (0.8 - 2.8%)!flu p-thatassemia

heterozygotes 6n to rrs i p glooin gene ilnfi
ylu Hb A = 4.89 + 1 .47 o/o (2.9-7.4 o/o)

dlrJflonlrnoaor n1'rlilnu Hb A tu
homozygous uia compound heterozygous B0-

thalassemia ua!n1:yr1t HO A'[urj3lrrufi
nr? n inl rilu heterozygotes [!a3 normol

heterozygotes Ioai6 Automated HPLC

dM r nrh rtrifi odu ri o u n a a ar a n

p-thatassemia maior lur,rfl rnE:n::rfl d

f.r'.vX
lu t uiltYt u u o n : ln I :TuJ t! o

Salmonella ttas

Campylobacter cTflf;Gi

Ios?G nrtrdool{uoslxir60ol{
oool:g
I

Ny€ KJ, Turner T, Coleman DJ, el a/. A com-

parison of lhe isolation rate of Salmonella and

thermophilic Campylobacter speci€s afler

direct inoculation of media with a dilute faecal

suspension and undiluted faecal material. J Med

Microbiol 2001: 50: 659-62.

major riruiG Automated

Liquid Chromatography

nrufifrq i6 Auromared HpLc dlrJ,'ifiiildqa
p-Thatassemia major ld
e ^. ^ & cAA Azgollov2!nlr fi (uin\taT:RTlreluinon'tlxuntTl

tr !4641 tYtvilluavi

lflu p-Thatassemia major 40 :ru dnn:o,rlod

i6 erythrocyte osmotic tragility uncn']fl4r 3!rru

Hb A. ror:16onornaruac6ara,116nyrlrndid?,t

orqa::ri 18-22 d\Jari i'rlrirarr:fdru
oirr,1 to,rdlllnaiu Inu Automate HpLc

uncnt2oa2lifin nhta.'rfiu Ie s p-globin gene

s€quencing

HoRlrneoD! a1n p-globin gene sequencing

nu'ir inr:marrsliltalfiud codon 41t42

(-TTCT) 20 l1u (50%), splic€ site murarion

(G +T) fvs-l-l 7 71a (17.59/") j nons€nse

mutation fi codon 17 (A--+T) 7 71A (17.5o/o),

nonsonse mutation fi codon 35 (C,+ A) 3 t1U

1z.s%; uar$a'ttrfi qilnf, loldufi firuril.,r -28

nlt?ilost R0ilnooo{oit

ftThalassemia Maior

oiasif; Hprc

Sanguansermsri T, Thanarattanakorn P, Steger

FH. Prenatal diagnosis of thalass€mia major

by HPLC in fetal blood sample. Hemoglobin

2OO1'. 25i 19-27.

utlt
2nqu:cd{n fi fl u1?En'ttn:?a2u0qEnaunnan

to.,t p-Thalassemia

High-Performance

(HPLC)

(A-+G) 3 :19 (7.5olo) a1nn1li'l HPLC fi
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r{clur dn:r nr:us nvru da riol:n $a!a n{unau

n11 subcultures o'tnn11an61u?ur{oil:cirAu

fi fi o4irurumn lorurirnr:n:roqror:viruru
AI

3.764 6?Og1'l rtl0ll',l!i0 salmonella un3

campytobacter drs nr:rn1"tdu':rilo nr li6
x1nlt'l!uua111'll Xylose lysine desoxycholate

agar (XLD) riu Campylobacter selective agar

(cnup) nufi rd'u IoslGsiltfi uuo"ntln't:t'{u
tz,^l
rZani60io':na1? ua!ullll rul'do uu n tt u

. d .i J ^ 4. a
ll::n'r 6u11r0:rInl nqa0'll:Ylm1n1llQ00'l\tunt

1il16am.,rriaufl ruaruuartn:,atr,{ariraaltio

Aln AnllnOAOnY{U?1 ll,!n?ltJUtlnnl':AU1'tlJ

u"a *r n"rg nr,r a fi 6r a o o-or:r n 1 : uu nn u r{o ri ol'r n
& a,at&-aa

l,Lrt;uutl't\: roufllll't'il,t{doi6lu{dlTn?Etooa1.t
,Jt,

ua!lNr00n'tiBanlt!naun1ltl\1;tnu, !0 $o
! dd . :

fluan:'t n1t[ltfu? ait?a llunnt:gu:3Ql nud.!

a drrfi u"u&r frrgnr.:afi 6'lud,rd,:n:roqoor:td
r

t :J tn a n 't n 0 i 0 't : 3 n 0 u n 1 : n :2 0 u 1 !! 0

Campylobacter :rrn"rinttlunnoirradr.,:iritt

irri'rgm'ua6fi'luu.,jto,rnrraonr: subcuttures

tuu3"l ?'irilug

n1:flan Polvclonal

Moonsom S, Khunkeawla P, Kasinrerk W.

Production of polyclonal and monoclonal

antibodies against CD54 molecules by

intrasplenic immunization of plasmid DNA

encoding CDg protein. lmmunol Letters 2001 ;

vol $5, Nc t Mry 2oo2

76: 25-30.

ornnT'i6nr*rdilrur|r'vru'iri6 DNA

immunization arlr:nrirlr'ldarinuauAua6tia

h.l:6uilaraliin uaJlunr:fi nurnfodf i'fr n*.

t6uutfiuunrrdnYnn intrasplenic !!a; intra-

muscular Insi6 oNlA immunization tdarufin

polyclonal Llds monoclonal antibody d'tnu'jl
) ' )NA dfirr.uo'rNanlnllonxlo?u plasmrd I

nlrdiln cD54 ua: CD147 hlrdunr'r intra-

muscular 5 dose d'l N11n n::{u nr;air':

rual fi ua dityrrcld' uoinr:6orirs plasmid DNA

1 dose lrJ'dl f inn:gd'u16' 'lutru"dnr:io

n'lroiuri':u plasmid DNA n'r't intrasplenic rfig'!

'I dose d'r 1l'llon::riunTiAir'trlauAua fi

irn'ncria cosc lrl:fiuld' rdarir soteen cetl
)e.)mnrlq! 1i intrasplenic u2u plasmid DNA n

irr.runnr:air.: cDs4 Ll'rfi uN'ri1i6 hybridoma

technique ytu'jrarlTinardn hybridoma cell

frdit,t monoclonal antibody (mAb) rio CD54

ld los anti-cos4 ud! mAb fiarinkifi:rluuu

nr:rhr.lfifi-:arrio CD45 lJu transfected COS

cell ua3!tadiinoir,: 1 ld ruiouri'u anti-CDs4
)

mAb (MEM-1 1 1) xlorjlu irnnaouloudor

r.dndttuu indirect immunof tuorescence udlt]1ttov Monoclonal Antibodies

sio corn lrurana lognr:doI
hlirn:rclid'rsraia,t ftow cvtomerer rlnnl:

Ctv
nnAonn lo|ldo{21n1:Otl plasmid DNA 711,]n:vsiunr{ Intrasplenic oiau

Plasmid Drue firinrunnl:d;r{
intrasplenic i'rsRyr'or.rnlunr:rufi n#l potyctonat

!La: monoclonal antibodies rdolilranauufi':rqad
cosa IrJrFiu A ^ A, d, I - dJg,!Mauavu'I0!NU13l,g!u [un:ruyln0ifl 1lQan

uruu6ua fisiolrl:fiu uoufiroufi rnisilldsr n

fiiafirfilrruriag

l3l

ntat]'ll ttnuuTtna



2-|:gt:rnl|uint 
'lllorto.tm|l

un 35 0rnn , 
'lqt 

u! 25a5

nl:9r:?ox9lu1 Bone Alkaline Phosphatase

"oonfirsrnirlryofi u " luriruru Isoforms lul:nilsrf{fittiltxll
drsiG6ni oIEr:urlsrn:r?'lflluurrfr n:con llasflanlsnilno{91ltr

Clodronate fi fi siouinorfi fi Erarru

1l

Furusawa N. Rapid liquid chromatographic

determination ol oxytetracycline in milk.

J Chromatogr 1999; 839: 247-51 .

0angrnn:1 t{nau ruuu'ru0{?u!7r1.,r'r:J1

!t Lu n1Tlnu1n't?rt n'tulJ antdu|'ln!lj na n
vo!
0 ntdutlJ??ul,t g JrJa lt n'ttttnRl,t?ai
oanirnorir.lqndrjLuururir un:riltrilrgnr

3t
n1:no u1? an rsa uu nn r: Eru riu-:Innnrr rr
-Xared .A
nnuu0,tt0! n1:yl4ru1? 0n1t0lt?0'l rn:13fi nto

or:rorr nliorn rir,:z a':aa n?roorirltaFulu
u1lJUltrutt high performance Iiquid chroma-

ldn a'r'lu nr:i rn:r:ri#u ua"fi nrr r uriu ir a't

nr:roris!nrorir'rrirur ldi6nr:ari'odfirld'
irslildudau $a:rfl noonBrnnirlqniulould

nodljritfin LiChrosher 1oo RP-8 end-capped

Baril acetonitrile: acetic acid: water (28:4:68)

rflu mobtie phase ain'lrnrrlua t.o iafifior:

yo Recovery taroa nirorori'rlqniuor nfirur.r

{rfinTrrrdldu 3 r3d'u (0.1,0.5 ua3 r.o

hln'inirpioia66or:1 fi rirlrnn'iriauac 89.8

Ioufi drril:cRndnm r url'irl'iruaei:ni'iriioun g

0.6 6.1 4. r nmlrdldudrdqordarlr:oioldEa

o.os hlnrnildoia66or: d,rriturirddirn'ir

maximum residue limit (MRL = 0.1

'ir upt-c lfl ui6fi rulrrallunlror?alr1n1r
nnn'tito,t oon{'lfl 9r:1 lgnnu luuluN

tography 1uelc1 r[orurlfirfl uidfirirld'ira
-.tt)a3A;"riluroulqNvtn'lutila!E0nll1'tn1u :!ou ALP

d,r rfi l4r{u'tui'r"ldrulnrg1'Eiiodul: n ra''ufr fi

nr':;qofruta':vioti,6 ar-p fiuata isoenzymes
) o a-frnritui5r {tnr-uil nn ha Liver lld! Bone

isotorms luo-n:r d'ru t : t drlrtrdi nzr li rrrl n fi

tar dur4ian:conqcir'tlidn:rdrudtild uuuila'!

daurfi 1{ photo-diode array detector 6':viu
tl aone nlp ldrflu Marker ?onnlrrmtta't

J a bv d
[Tn !ri,tNlrantron n']nn1:flnult0't 2au{{

r -dutngun'l:!1'1 Clodronale Un! u1}la0n

(Placebo) uri{rJ'laI:nl:15'na':oio la nrlr n

zinrlounfi un:vrfiunfi d':inm:nr:unita't

llln:niloiaia66nrt nardtilunr:irn:r:ri

I'ialcriih}i,:n:cnn ua;fi nr: rnn'iranNlulu

iruru +z rru udrririir.l.nitn:rcfut Bone

markers !fiooirr 1 d'tlunr:orironrtl3 'lm ALP

isoenzymes 1u€il1'fii6 High performance

nd,rn-radr.,:riaern'ir t o urfi nrnaan"lnrimnu liquid chromat€raphy (HPLC) doa'tu't:noun

rdu il ro { o.: n :sq n ei-rufi il.r ei r{.1

Magnusson P, Larsson E. Differences of bone

alkaline phosphatase isoforms in metastatic

bone disease and discrepant effects of

clodronate on different skeletal sites indicate

by the location of pain. Clin Chem 1998; 44:

162'l -28.

Alkaline phosphatase (ALP, EC 3.1.3.1)

ALP isoenzymes ld 6 fractions r.tnnrrltn:rai

Bone markers 6o Bone ALP isoforms,

Osteocalcin, Cross-linked carboxy-terminal

telopeptide of type I collagen Ba3 Prostate-uv{'::iru rirrl::tl
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specific antigen tuiil{rJru rraliitJfi uilnA dooiosr rMlst'/ rioudrrlrn tdavroaauri'lti

+s :rg l'{u'i{triit.loidrgfi aone markers nn standard disk diffusion nanr:mndounlrdr

tin snriu osteocalcin 6rn'h:va"ur.lnh fi':

uura"lor n'bi clodronate tfl u'irartrar 1 t6ou

In uronr;nu'ir rirJr s fi Bone-82 isoforms

rfiuuriunuilnfirilu 75% uas 3s% lon ALp

talr{a E.pseudo matleiA:trnu 144 isolates loa

i6 standard disk diffusion u6! microbroth

activity rrx srrrirriu (p<0.0001) {it"uralo
uucar nmlunnrh,rlei Bone isoforms to.:li

Y e ota a f
u? gtYt aununuu n ntuasno!Llt tllun,tluoau

fi uorndroriulunr:dir,:n'lcnnfi nr:rfi lrfrlrru
ra.t Bone marker rfio{uzru:dinr:ilrnronrc
, '&d?uu fl:lnntn't u

itdd no..rqrgqt

nr:Ynut Melioidosis oiausr
let

crproiloxacln t?rinu
.Fral(v

AzrtnromYcrn tu:uuliluunil
Cotrimoxazole daruffu nm r uorn rir,: n-u r gy. 6a,jr fi nm l&r A'rp ri'lriu

Doxycycline nr:inr*rri'la cotrimoxazole i?tJril doxycyctine

rfl uoar 2o drl nrri 6,r nr:tttu nr:inur rdarda,r
Chetchotisakd P, Chaowagul W, Mootsikapun

P, Budhsarawong D, Thinkamrop B. Mainte-

nance therapy of melioidosis with ciprofloxacin

plus azithromycin compared with cotrimoxazole

plus doxycycline. Am J Tro Med Hyg 2001: 64;

24-7 .

Merioidosis riitl:n6or{od rfi oor n

Burkhoderia pseudomal/el dlaronulu{rhadfi
I:ariro qjriou uacdailfia.rinr*rrfl u !?aMu
cotrimoxazote (TM/SM) rilusriuil:cnrudi

lu{rjrul:a metioidosis

r:rfi o:ralrrnof

:rarnnuacrnalf,triarafflunr:inr*roiardo.:rda

ditution rdonr utc nu'irr{aboiosliBsa! 53.5

tra3 84.0 nT riildu nliyrn6aunu'! e idia?1'J

d0onaEinun'rx1n un!n1:nndoui6 standard

disk diffusion tisJadosrar,t 67.9010 an1?

inuroiordoflu{rJzu metioidosis irruru 65 :rs
::r'jt.,t ciprofloxacin i2l|riu azithromycin (Regi-

men n) iru':u 36 :1a lunnl 12 &Ja1i
rGaurfi uufiu cotrimoxazote irlriu dorycy-

cline (Regimen B) iT u2u 29 :rg 'lunar 20

ar.lnrri rrn'iro16ouR,rrrnl 2540 6,:!6a!

nrn0lRU ZS+t Iourilunr:n ordou uuu dl
) :.,', 1 ,r Jt

r1'{aan1:nnu tuugl?Di t:n01n n1t$t.t3ta g,tl!a

'lun{1fi inr*rd'la Regimen n trunr:naiulfl u
,ilrrarl:n z2/" F Ir sey firrurnn.j.rtun{1fr

)-
inur d'rs Regimen e filytri s"z. (r lu so)

nr:nfiisurfi sut6 nr:n:toutrdo
Cytomegalovirus lu{rJaa

I:nroo dfi rdursionr:rfi oI:Er

Retinitis

Wattanapol P, Clayton JL, Kopicko JJ et at.

Comparison of three assays for cytomegalo-

virus detection in AIDS patients at risk for

retinitis. J Cfin Microbiot 2000: 38: 727 -32.
firlrssarnr:6{u turlolu"ur{a B. pseudomalei
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2r:!-nurniinr:||nnd60.tlfi i

nT'r fr n ur dld'riliriu rfi uu nrr lrlr uac

nrr l in rnrrt ooi6nr:n:r our nrr6 n r{ o

ur 36 olrun t nqt,|riu t6t6

n 1 mj?uurfi s uiG sr :ao isr:c fru

Fetal Hemoglobin
cytomegalovirus (CMV) 3 i61,u{rJrtrl:arand 'lu.rrurJ:c{iriu so..r?6
drda,trionr:rfi al:a ctvtv retiniris fdrsdfi
rlilrru cD++ riaan'ir roo/pl ua:llia.rrl
i arl n i1u nr:n:toa nnr tsldiunlrrttotll
n'r:f,nrdo cMv las1fi6nr:a:ro s i66o pp6s

antigenemia expression in leukocytes, The

Digene Hybrid Capture CMV DNA System UA!

The Roche Amplicor Qualitative PCR Test n11n1?Q1A:'OU fetal hemoglobin (HbF)
<, a t J l. - .

rilu d ntu n aunirfr dr n ru1t.t nT :f, nurrcfl"uornnrrflntnlucirlis 296 aunln Medicat c€nter

Pre'hu C, Dycricq R, Godart C, Riou J,

Galacte'ros F. D€termination of Hb F levels:

the routine m€thods. Hemoglobin 1998; 42:

459-67.

o J& .
hemoolobin llJfiU lA udni? 0n1ttl1?0? Ul3tlu

Hor laui6to.r Betke method tdna"nnr:

resistant to alkaline denaturation: Rno rra:i6

ion exchange high performance liquid

chromatography (Hpt-C) €losloinrim6': dairn"o

donr::;i''r uns R?'r rJ r!n n ril,cta'tllei 2 i6
funouro,rid RAD i:!n'ln!nis hemorvsares

ornrionfii AcD fiia K3EDTA flu anticoagu-

tant irnr: denature hemoglobin tior6ucirer

alkaline solution (NaOH) nqorJfifi3srd'ra

ammonium sutfate solution d.:o"irl,ri gu a'u.r
. d{ rt .vnflornau U'l suoernate ntttl ?n absorbance

tfi auniu reference sotution 6rtfl udrto,: totat

Hb d?un'unrraio Hor oiruiG Hpr-c d,:ld

trtiaoartao Tn" p-thatassemia shon n-rrn4a,:

The B;o-Rad Variant Hemoglobin Tesling

System fttnlnnTlro5g! hemolysates oln

anticoagulated blood (u Potassium hydrogen

phthalate bufferl udru:roa.l'tu column fi,0 Hbs

orqn!:dt,tao nlrlu'ica;rtat d'n 1 riulo u

orduilannr'rulduuuila,,tadrlriorionro,r ionic

strength uns pH 6.:ldorna"or:rdruoir,r 1 nlutar

phosphate buffer 2 lfior nlini?nio % HbF

of Louisiana, New Orleans flUd1 Incidence

density !0,!n1lrncl:a Ctvtv retinitis vi'tn;u 7.2J

1O person-years lornnr:rfial:a ZO af$uri.rtrs

te auludrlrdaurlr*1uu 1997 fu qunrr{uri

1999) {tilnltinr+rldArurru Receiver

operating characteristic (ROC) curves

to,,tuoia:i6nr:n:ronioldlunrurdr cutor fi
}irirnr, ilruasarrrirnrr;a.,:aaEruiuuoinr

i6nrrnrro nrnnr:6nr*rn'lrrbro.:udaci6

t'tu'ir i6 antigenemia assay (dr cutotbCt/1 .5x10s

teukocytes) fialilr eoz rfiarfisuniunrr

n:rlnrrnfiin i6 tne oigene assay (dr cutoff

1 ,400 ganome copies/mL of whole blood) fi

amlh asy. ua:i6 Ampticor assay finrub
oo.z" uoiariGnr:or:rofi nrtirrn'nc B4o/", B4y"

\az Bzo/o nrl61du ornlanr:fintna:rl ld,ir
i6 tne oigene assay fialdrun!ff?'ltJ
.J),ir rnrcfr rr.r!rsdlft doua;dr lr:nli1unrr
irurtrnllficltali'no 1 niui6 anrigenemia

a.^- dt
assay !nr?0nltngnglnun3qutoun?')

a:trh nlrr"ati
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lud'r.l o.+-tzz rol{rJ,u i4o r'l?r loanli6

HpLc ua! Rno uliHurfisuriu ru'ir dr
"'Jnldn?o,t HbF frnt?n?ntaao 0.2% (RAD)

rfia'iari'u xof 6':n'Jr threshold (O.sy.) r,ru'jr

rira'lrl:cRnfnrrrurlr :ru (%cv) ir1n'j1 10%

tYrd e"tk" mernoo riluiidhidr Hur don

d'a r a q'luri'1,: t -t zy. usilrirurr:riunr:rr:ro
")n'tullJrJln tltoA?1tJd3a?n?g Hpt-c 6\:i0x1d

,{ ! !|r
nuNlnn?1 ltot utd't N1:n0't?0 tonn na\tlttJuu'l
A , f . o*aJ[ 0n1 HbF n1n21 0.5% d\toa,tltr2oau q liu

R tA 6,rasld'Fi1fi n n da,:lr n n'ir

uqle 6atrn

HbF-Calabria

Hemoglobin Variant 6'alnri
fisrrroiluleisrnIsrs?G

Electrophoresis

Manca L, Cherchi L, De Rosa MC, Giardina B,

Masala B. A new, electrophoretically silent,

fetal hemoglobin variant: HbF-Calabria

tlfl 1 8(GH 1) Phe --+ Leul. Hemogtobin 2000;

24:37-44.

Hemoglobin F-Catabria rilu f etat

hemoglobin variant d.:ttutru:irnt:n:torr
nrrlfi nrJnfi to,r hemogtobin lu,rrurl:;irriu
n u af.,r u:nlu r6n u:n rfi od fi fi ugru rfi lr o,:

u::nq:va{firfia\r Catabria lnouldrol
rJ:rrnn6orrdl rtlu nyoropnitic Gy-cnain rda

VoL s5, No. z M.y 2ooz

o1n exon 3lao G1-globin gene 1\uR?11J

ierrlnhd codon 118 inr:unud phenylalanine

dtg teucine 1d'rirnr:n:rl cord blood drsi6

acid urea Triton X-100 polyacrylamide gel

electrophoresis (AUT-PAGE) tan6'ltl globin

6fl:; uag reverse phase high performance liquid

chromatography (HPLC) alanr:nfl odru

AUT-PAGE tl::nouniu densitometric scanning

ld'iaan:to,r l cnain 6a \p se.sz" ,n"l = 6A0%

una \ = 30.10% L|art.lanllnl?id'?s reverse

phase HPLC ilrsnouniu computer integration

rw'irfi fp ao.4oyo c"l 
= 36.30% un: \ =

33.40% n1:n:?o peripheral otooo lolstd pon

rfiourfirurri,rfirfin murarion lodld nt' oirect

UA3 -T reverse IUU primer d'l ltneluuu?1

mutation tal G1-globin gene nr:fir pCR

("y rra Phe-+Leu) rflu Fetal reaction firfilGrJ1fl exon 3 to..t GT-globulin

gene t{u ITC-+ qTC

rhbi phenylalanine

mutation d codon 118

nn uYtuTtn?g leucine

cD8' T cell ddrnrrrcaiorCo

frfir ur.rril eHr nTrul6suuila\r?o.: amino acid

d tr u dl ri ri.,bi,fi nar nr: i n il n 6yrr,r n 6 i n

lortolns

Efln ulFld?"dd

r q o vat
n ?lilunfl :o{ liln l:nlr,til 1li fl 0,1

Hlv lu{fifinrdo Hlv r{oY.r

Shankar P, Flusso M, Harnisch B, patterson

M, Skolnik P, Lieberman J. lmpaired function

of circulating HIV-CD8- T cell in chronic
noaaudru polymerase chain reaction (pCR)
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AdIAnl:?lntlvfifilutxnol
d?s Htv-infected primary CD4. T cett lau Total Cholesterol lufiiru
firiru e :rs yru6ruu cD8. T cel fidi1i Iorslfrou'lryri cholesterol
rrru-y rfil{u + yirrdardr tL-z tuarurldar Dehydrogenase
rqa{ drucjhnr{a:radu.1 oro':rorurtaddairr

trru-1 rdofinr:rfil tt--z trornr:r{sorrad

zr:menafi anrunndria.rhri

human lmmunodeficiency virus infection. Blood

2000: 96; 3094-101.

nr:nqdaunr:firnri.r#to,: cD8- T cerl

ditvn"dor{a Hrv 1u{6nr{o xrv frai,rlnui6

flow cytom€try r'ru'jr Cog' T cett lo.,rfifior{o

5 'lu 7 'lrsarurrndi'1,1 tFN-y rfiaqnn::du

vhriu aodruta,rrtaddair,: rrr.t-1 6nrtlu o.az
)- 3.0 % ?o{ CDB T cell rfiorl1n1:eioilrsad

drs MHc-peptide tetramer rfiaqrandruto,l

cD8'T cel ditvrr"siar{o nv dlarnlilrirnriri
o^ I )alu in vivo 1\u?1runotdanun'tludon00nla,l

nLn-ez trruru g tu ts :rs fi cog. r cett fr

irrtytrctiO tetramer complex lon gag epitope

(SLYNTVATL) un3 51,u rZ'iro fi CD8. T cetl

dirrlnroia tetramer complex to\t reverse

trancriptase epitope (YTAFTtPStl Iotrfii'ruru

CD8. T cell fiirryrrc 0.1"/o - 1.lyo [!a3 0.1% -
0.7% nrrirn-u d,: t"tr"r"r-poritive cett d

&
Llanln n']:udn\t0antann\t memory uac effector

_f
marKer tnutqngua?a1u?u tetramer-positive

CD8'T cell fiairl trru-y rfiannn:edudra gag

5a reverse transcriptase peptioe firiatrn'h

zsx lu{f, or{an1,:rla#irnr:nnaou nu,j.r

cDo- T cett fiutrnldtnill lilarilr:oirarti a

lymphoblastoid c€ll line r3o primary HtV-

infected CD4- T cell tan Coe. r celt 'lurihorda

z lu z :rsfiirn'nnndau tanr:noraaufrtri

.,,: - iu s5 ot un 2 
'tqttmr 

85a5

,ln0t!0 Hlv B'raorI a2'tNU nnton?a,rn'117t1
.Jc

14u1yf lu in vivo ltaznltYl't }t u1nu1n d.)u
) a-- - -irnaunuuluJ8rqaa lndN dnu lL-2

lJ1n?lEc tictult

Yozu K, Hiroyuki H, Tadayoshi T, Masato N,

Yoshiaki K. Endpoint colorimetric method for

assying total cholesterol in serum with choles-

terol dehydrogenase. Clin Chem 1999; 45:

2158-63.

nT:ira:lclirarfrNl chotesterot lu
{tlt onuu 14d1u?0 lE tgnu$1ltfia1utu

riolrlfirihnrrn'r.,rrniniin6aifi cholesterol

ester hydroxylase-Cholesterol oxidase-peroxi-

dase (CEH-CO-POD) chromogenic method
,^aaa. -Ltn?Eu lanagn0u0nlulQson?ufl ?u01n

reducing agent tlln 3l tdu ascorbic acid,
-aJ o I

bilirubin, reduced glutathione ?6flultdtl0u

riiunr:irn:rcliillf:rr ru choIestero| lufi il
Iprifl{raultri cholesterol dehydrogenase

6uni6ddr chotesterot ester hydroxytase-

Cholesterol dehydrogenase (CEH-CDH)

ultraviolel method Ing cholesterol ester lu
iilorgn hydrotyzed d'rsroulqri chotesterol

ester hydroxylase loi free-chotesrerot dl

ocnnif, rddod'rsraultri cholesterot dehydro-

genase lra3 P-NAD+ l!i'r{anaarflu chotest-4-uan$rirfiu'iru, ,:drural cD8't cerr dirnrr;
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ene-3-one ttas p-NADH rfiarlfi ffiardrriiuoio ririiodti (diagnostic vatue) ffldin:;n"u

hl rlSlrru chotest-4-ene-3-on" drfi l{ulu rheumatoid factor (Rfl Iogi6 agglutination fi50

isotype-specific enzyme linked immunosorbenl

assay (ELISA) ldqnrirmf, nurrGsurfi sunTu

alnn'uAnu1{il?sdlflu rneumatoid arthritis

.l ..e.-- . .)1'
n,t::nulru,t 0!711 l14u0nla1n'llodl.|nagnnl

dlxT :orfi oil6fi3srrialil1d ilegurdarrr:n

uriltldlosld hydrazine monohydrate 1 fi't
rJfi fi-:urriu cholest-4-ene-g-one l:rirtri
rJfr fi3tnirriuoiolftiadr,raru:oi i1nn1ri1

catibration curve ldaatfl utdun:'t6'rnrutdldu

20.28 mmoliL a nlli rn:'rslinau 6urrir niu

9i.r - i oo.3% ornnr:r1r ocv(n=2o)

%cv=0.29-o.g uncnrrrir RVc (n=10)

(RA) 70 :14 ua:{rJrufirilu rheumatic disease

isotype 90% lutrwfr{rJro rheumatic disease

%cv =0.22-0.61 riarlrlrnjiuutfi uuriui6to..t

6u1 tiilaurnriuiG agglutination t+% ua;fr

rheumatoid tactor isotype nfu{ulrnn'jr t

isotype 22o/o dilrauloFo 70% ro,:cir.ha rheu-

matoid arthritis d rheumatoid factor }irua
:t

u? nflu?'t tJnltty{Lrlu?o,t rheumatoid factor

rrnn'ir 1 rinrdorfi suriuriil'radrfl ul:ndu ";

oclliaaurnria rheumatoid factor id1 16010

(P<o.ooo1 ) dia'tnnr:6r:ronrrrfi l{ural:rniunrrnnoioo rjrrfiada ua:arlr.ioilrrqnfld
niu rrria li rn:rcl{o-nlu il nld' lgM+lgA RF riruifi eltSe r^ru.jrfirirJru rneu-

matoid arthritis SZV" Iiua RF-oositive

rf:qrgrn:ni auurrg d':u{rJ': trfr rfl ul:ndu f lrdu sLE, scteroderma,

nt:tllfJ1,l{ltott IgM ilas IgA

osteoporosis, joint pain, etc.) firfisi +.t liua
RF-positive (P<0.OOt ) drnr::trrirnr:rdl{u
lon lgM u,a: lgA rheumatoid factor firhntTr
irrnlca.rdalra rheumatoid arthritis ua!r.{u

nll6tnr:dtdrios'lul:a rheumatic disease

nr:n:rolnunrr'ld lsotype specific RF assay

drsiimtilddn'jri6 aggtutination nr:or:,:oI:a

rheumatoid arthritis [osn,]tl4tt uuu specific

RF isotype a1l,rrndrsrfl uuu?n1nuonn1lilu

rheumatoid arthritis tutsgliT!u:n

du 1 zos :ra Inu{ilru rheumatoid arthritis bi
RF-posilive riui6 agglutination 70% uat!

rheumatoid factor isotype rfil{uunn'jr t

modified Abell-Levy-Brodie-Kendall (ALBK)

saponification metnoo ld'rir y=0.992x-0.0058

mmol/L, r=0.997, S",, = 0.1 17 mmol/L (n=50)

o-,: uou nr ri r nl*inr rJ3I r ru chotesterot tu
6illosi6 cEH-cDH utrraviotet merhod d i

Rheumatoid Factor :rufiulu
-i d o:catunq[{ un?]uoltT{lsnonlt

!fio ltn Rheumatoid Arthritis

Jonsson T, Steinsson K, Jonsson H, Geirsson

JA, Thorsteinsson J, Valdimarsson H.

Combined elevation of lgM and lgA rheuma-

toid tactor has high diagnosis specificity for

rheumatoid arthritis. Rheumatol Int 1999: 18:

119-22.
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2rtgt:lnfluanl nutlu!lrn flfi sa oriufi , qcmfi! 26{i

rircionrnfir^tud rjrvsirfl nr:Finul 2544-2545

nilvrilnfinn1?B?wl6 fl fi 1imu1frsrfi urrtfi $i

AJfl?rroRrnultuf vnflnut oror:dfi inur/rjinsriru

nrair16on::rriria
- "a1. n1r!nlq}11.t10!Rtutrn,tiunan,t,llJdllJ,t.tn

lunrryrrdorat ::irrr-ulaI16naafr aFn

z. nr: fi n ur nru dr n"u dz a,: nr.: r6lu uuuviryn,:

&la1{uuuroao! scslr ua;rl::Bnriuuu
nndorlriou t'rnp lurdnrlnd arq + - o fl

g. nrl:a'rniud:ru,irlnrrrfdnrianru6otfi u
!-. v, .i " 

"-
r!0aunnfl yt'lnd\ t?nnaufl ut!oIR,t1![n-un
lu{Xrarq

4. to n'iru,r oia nr: a o n rh a".: nr I
,)L5. n1t$1n'rn?1lltia ut0,luultnl1ndouunu1n

(The Role Checklist) ouTrinr urlvrulur"s ju
naularr arq rs-zs il

o. nr:6nurtl::ErGnrrhl':un:lnrrn:rdl
nrr:ljriru Position in space 1ur6nfifi

ninurnr:ir riaur-rJrEst.t : Single

Subj€ct Design

z. nr':ir:ro: uur.:nr:a'rhuaararrdn nf,

dr,rorrzi-to'ti!6ou
e. ri'nlnirolfn6al u'nfinr+rrirlaru ts-zo fl

donr:rarfl1dr
.'9. nlfllJtuutnuuean'l1T{1, Active Range ol

Motion rrfi 'i1,rn'l'r;nr{1d'is Biometric's

E-LINK Upper Limb Exercise i?rlnilrnrr
:"n rryn,r fi I n:: rrllio uarnr::h urnr,r
fio n;: r rlrriorfi u.: a tir,lt6 tLdu airh adlnr or

R:ndn

to. nr: flnrr oin d'nr*nirwii nut o,r drh u o"r y,t,t n

atwfl
I t. a'lrrdu-ud::'n'i1,t protective sensanon

ua! Stereognosis 1urirlrsrururr!
t z. nr':fi nunrl:c?l'rnrxro,:I run.:r:nr:n::il

R':rlarlr:odru Motor Accuracy 1lt5n
ri'nrurnrdrriauiu6su: singte Subjoct

0esign

t3. nr:f,nr*r Grip Strength uA: Hand De)terity

lunurlnfi
t 4. fl ntnRrud'ln"ud:cwir,r nr:iuidruto,t

irinrfl riu nr:1iio{r r uur n arl6r n"du r6n

iT:fu liBn'l

unrairJ t-s!:r4r

o'rorrn':ni nrl'lo

nt-xf!'ttt6x luYluo
;r
n,:nlf]Jau !q!:r0

6rrnr $urr:on

onlnu ruolln')

J?nr rurn

fudtl ?uul

or':ar: iainfrurr{ud

o't11ttu nlltl1{R

n1t'l111fll :3xtn1u

tnrlnr i{dn't

unf flnfluf

a. n:.qnrr6 l"umninri

'1f,. lai rrx:a"nu:

aro'r:rianr':6 rdnrior

an.'tttflr.ln1 uflJt3u0i

crn.!fiflr ai6rr"n:

arrr:tiilar::o ld6'n:

arr,':riila'l'nru lriinr

arrr':tinr a rlu trrn'ol

ali'rtuuuljnnT tilnt{1?

^ l- .
rJfr.lltYrEUUYt tt6lnnt

a1n1:guuu\tfli tilntill

oror:tiilatncu ldo-nr

0'111't?lYlf?{t ut'iulJln

16. dioudor inurni
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1,UOR1fil.lflUt llnfinll a-t
a10 Ituf|!Jtnlvll:nu1:?ll

unno'tg 4

'e 
)

1 s. n1:41:?ea1r$narffldonr:1ira5o'rnu' lri
(Arm Sling) 1u{ lss'lnrnnilin

t 6. n'n r iorfiu oiaua-n qor:a o u.r"n 6 nur fi o nr: r
" - x 1/
u'lun iuuYt 3 lJ'll'2vtulautluilllll

tz, fl n tn r.r a.u a,: nrrli Sensory Integrative
A^

Program otaaar'rflnotllli'l .J lutnn0ondtrr

tg. nrrinur Motor Accurary lur6npruln
t s. nr:fl nu,rnr::"ujnrldrBnrto'tfidrii

Traumatic Brain tnlury laaliuuurJ:rriu
zo. fl nnrnlrdr{ud':;u'irr Founddtion tndex

niu Non - Verbal tnoex lutdnrjnf,dou

r"a6au orq a fl Intitiururl:sriur,'lnr5lu
MAP

zt. lal :un:lnr:Lia'lrriidru Booy

Mechanics lunumuarn':ninr:tnr*n:
o.riruftir l. Arnu

22. nr:fi nrrnmrarrrtnrrlor:rni ralt6n
rJnf,ludr.ro,qo-s'r1
q - ). a 

"-23. Un0Unnl t1.19[dtidltLdytnnnautlrdr{51
vA

?10,ttl l1tt1tun,ttu1uo 0t 6uuu1u0

arrarfionlnrria
24. nrr I fl r lr:nlu nr:r1fi uT 6nr-n.irJ::iriu

nalrid.rfi q riruo::lrln:oi riuilfi rj
zs. nlnu n 6t ol qr fi do ri.rlr ui ornnl:,r 0r!ra

a':url:r linr"oris,il !'
zo. nru a'rfiu 6::t'iro Rrr I fl r rr:nlu nr:arr a r:

nr:rn 6 oulnrt ol6r n-r n-u nlr: dr r:r:rilu nr:
uoi,r nr alu {rJr at: nu a o o 16 o nnr a,r

27. ntlflnu1 Occupational Perlormanc€
l,-
ruHr\n11Yt n01i1t0gtuiuu no,t!
nufin1:rsradu

28. nrllnrrr nrr ! d!nir.r d:;n.jr,r rtr.rirlrX qr
unlnlrrdrr,r.rnrr\tar:lnilurdnorq z fl
I:,: 6auouura r?slly ri

29. nr:;inUl rGBUtfi sual,u,a.i0.luaaidufl .ti

liio:c'irlinfintn nosrnniaflrr[rnri
l rinura-fllidi1xrl' iuid s-+ n-urininyr
inardunnlnvr 6'rniariu$xd a"nan:

rJiqrgrni fuid e-+ InoHlndorio ioeoer
Manipulative Aptitude Test

I

urin: urrrrC

ulinf ir0urnr

u'tgln n0tunI

inld ArIa

ia! Ear:

u:'lrio inmn

rlr:tnrin ori n'aaas

ullful qnuul'{,rf

ignla ra.:.ttl

arnln:fu t!tnoaD!

n::flnr anrr6n:

na rluooau

lt nu u1JUt

4fiwa o-rnrururf,

nn!.)u nnrrit

aror:tiqnrr6 rlfirrjoo

rn. r::ruinr rSgr:ro't

ElnlJriilar:tfl !d{n:

rn. qnrnr iuf,a
ororrrinrfi n ti inrurinrln

ra.diosdm inalnl

010'rtg!uunn! r!?.:t!1'l

':n.rri nu:d'nu:

arorrda'tlvl'r n-aBi

arorrriarsrlu firdarJ

rn.r.trrufinr qry::uo.r

amrrriarfldu qrrda

arrr':rinnn': u::rJrJrn

dL
0.n:. flnll4 llutlnlnu

ta.!ui nrito-nu:
oror:riollyr: riaBi

oror:rinrfi riti innnin{n
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ll?t|oRlR lluf nfint1
t4 Faml:unu:ntvu:nut:2rI

30. 01ri1tlrR?1!oa,lan1,r0,llrl0i (Ee) nBn

{raninar: Amph€tamine
gt. arrltdrnil6r:n'irlarrr6rrr:nlunrrarunr

.1 r
n1r!nd 0ulx?! 0,r dtdt nr-! all ! d.MtntJ n1i/,-
laA0UUIUA2

32. yr-f,u n er s,ru-n en tr| n r!rrytni n nir unn rid i
siarif,nr:

33, al'l ! f, {rr a1li 0r dirlinr:rr,r fi rn::uhu-n
dn1ud,!la:1#nufirdruo:rlrlnlni ri0,il d

sq. f, ntrr arr ! drJriurid'rurlrarnfri danrt
Jt
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l'a a'n rauprr no a ri
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I:.ongruraurntau
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!!6?48 lto]JAa
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l'l''|i ru 61 ro
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5:: diu"ua::na

fiirrpr uri':uo.r
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atrin o rirJl

o!:nt no, dt
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t/f,.dnlr'r iunB
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-Jfi110t1nu uf unffnll
J. Ao101:untltnfll/ :nl'lt2lt

47. nlrA n ur a'fl a'nBniuvil nulu {rJr u fi oq:r

+a. r1r-unrlunr:rl:;narfi on::lto.:{ ra

dfu!eflLnul'r

ls. nr':flur! Muscle str€ngth drt The Uppe,

Limb Exercise nl! Purposeful Activity

h{ raa"r:nrorttulr

nrnirrnraRrw rfo
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-/r
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0141'tu FIaflt i1:yiTu]iu
o.or. nnyi: rlCar6orqa

orrr:druiorri fi l"ss!,ir,rdd

oror':rinnn: fiiuur

efl.Eur'n?i rqrnintior:
ororrririr:yr: Rn'orinfi n,ra

lR.our"ati rotyrirtiol:
o.qr.o!a fi12ar:
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lt2lrotrnu uf nflntl oror:rifi incr/ inrriru

1 t. n1rfl nMFhnalarrlrurrulalndrlrdo.:a
" &.
dr n a,aur o ar-u'tu nr ntr u unrm at {,:1n al n 6
dr.rorq eo-zo i

tz. a:alaInr':r dd!rr n.: a-n:r nr:r dur a,rr-rh
a ,- -ua;n11lJMuasa,tnnltaannlnnn.tuti?u

- i e. .'
n1' nu ultn'l tuu')naiauun n

r g. t.tala,rlh!rnt!nlraanrira',rnrudfiu
oio arr r u nni a llrl d'ru nr:tn a'aulndu
f 'rul'rnvrrifiua"r : .rlu.rlunr:Anu u
drlrs r:ru

I a. nr:rGsu!fi aunr:uJduuurJa,:qrunni

irru-.:'l:trirlanl al nriduriurl::nliou
nt'rs (Sand Pack) u.asuaj! r:Rliou
(Hot Pack)

1 b. Rl'r inla\)a'rn1:rholuu"nrifl ul.n6uu
syrrl{iyru'la'fl 6rnoriar d'r n,l"o r?a,:lu l'

16. 9Jnl0., Plyometric Training tiOR?,ttd1lj.U0
i'.;
lUn15n:rlanLUllu10i (Verlical Jump) u,ni

nt:nt:lootn;ulu Double Front Kick

luu"n fr Nlyrnrillo
'tz, 

H nr ar nrrlfiaru fr fi uliL nr.rui l1r: n dr rirdfl

drr?rn:rlrrirnarnraorS Rruymnf, n

nr:[nrd rrirsrn"urifl rri
1 8. n1:nau dua\:1on::lln"r'h uaalaar ru:

aa n ir n",: nrddru uz ludrla.:aurln6
t9. annr':l I 'r un::J nr: o a n ir a'lirir u sia

ornr ':nu3nruna uact aluu"nEnur

riu nurin ri

zo. nr:rl3sufr BLnmIctlr.:n'hnr:nx n"r'h
-r ' - J
nn lJ (11fu,tyld?llt a{ tyll dlr nn ltn:na! tJy eun
4,:frhiarr:':oluirdu6n rirlorl r B-2s ti
Iori6 Sensory Organization Test 1sot1

21. atntolnr:inr*rdrui6 Conslraint Inouceo

Movement Therapy donr:rir.trutaliauar
ru.autr lriar.lgi.rlu drlr r o"r nr n n4li n

: rla.J1unl:finu{u{rJra t :rrl
22. nr':f, nrraanr:oanirn",:nrsullr nctive

- c ).1-!
Exercrse tuHntut! ,t Chronic Low Back

Pain iio Dystunction Syndrome

zg. nr:dnr*rrGuufr aunrr:nr:r"uf loognitive
^. .q er f d
starus) tuHU?uItn$na0taaudlJ0inuHai01?l
.|ln0nti?,t01urtlu,tnu

rJfrninri ar::zufoa

rJ:rnia zu15E5lanzu

rlnrrn:ni f,urfian

l0,t6nn r4!dl

ulndtlltaul:o riz':rrunrR

rudz'a unr,:C

d 4-
lJ!t'tFI tnttnrafrun'l

u{8Yt5 UfilI'I A,t

toltiR uu9r'ru0n

'tnnuTnt'r{rltu

:n]t'l tl{Lla\:

11nr::crr

tq:Itf,r^ru d

n.!6u

arlr:douiati rqrn:"ntiorr
a.nr.ola fi1uar:

rf, . o'r.l'rsR'rd &rfinorqu"uri

oror:tirin:yi: fiyrGrfi afi ara

01n1'tu fl'tvruf

0'ln1:g at.fllJv{t

nraiad

, -. eta
af,.utrJrnu f,nof,t

orlr:dain, oriua ri

aror:riairti a3adrnn

a.n:.ora fi:rudt:
oror:tiaiyrai aiuiunn
o.q:.arn fi':odr:

an.n:n6 nluua,:iln

r.r n. ii'ru ii'n uni n3r ru 60.:

orlr':ri nln:nr 3nGrfi nfi nra
, rg

irPI.ttt. ll:!n1d Lyl6Ylonduuft

a n.o:.oriuorri inurfi riuriig
rn. our"ati rortniyrtiol'i

oroliri ru:"oni fi l"alldr,: C6

arql:ri rnnr fi{'uur

o.n:. dlt: dovaroo

orqr:ri ain?i a3u,[''una

ltn. rfiurr's Arr,rd

orm'iri zu:"nri fi I'u g16r.: dd

el0lallun:11!6 nndldn

01n1:ualnu at0iuna
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24. n'lrlnulrGsufi BU d'ra11xr!i.!ur.!i0'!
,4

na1!llJ0111glntn1 (Plmax) luauoltluar

aurJnfi fi idr,ror q::n'jr'r so-so i
1u{,: ioriuil ri

Jrr-
25. n1tf,nU1l{flU',ln1ln1'laaAUl',ltUrAnn1lft

nf, ro,rlnuln81f, ltMS: nr:fi nurririo.:

26. n1tfr nu'lril nnna,rnl'trndoun1: :rfl'ru
Jrc

fl lJlru6n1ltan0ull'rltunu!nnnalriJlall
lta3na!Rd,!0']u

.'-'n. l'
27. n'r:lJtr0E6tnt0naull'l!d'tlr'tutlulu

tllul't 1l1lt
r,JJ

28. aatannlto0nnla{ntu|luulY] n ! fli
oAn'l'tInABul lAU1'lAfl t!na0\t$RA']

(Mobility) !o,td{,t01 q

29. n1rfl nu'l nlTi o.r nr"u rra;rhtn qu ra''1u

o1 n1'nh o11 a'{ n'l n n1:i1n1ut anlrl]"fl n'ru

urjrirr l:lu:ulia$uri4ir linr"nriritu d

30. a2'llJ!n is,it!nTl6aurirlprrua:nr:6uui
!u tlu? ltr'1:f|lr f,u

31. n1:r ;uulfisu fi6iarnouaual::u'jrl
, Jd

|'0fl ufl q t6nufufulaaunt!unTluu,a!

t!tIn1?!
gz. rirnrr lrioriurswir.:rinfl nurnr unrnir,Lio

zal
tuul1 3 l!n:4 Ll]nltliuultutltxu Alberta

Infant Motor Scale

$. nrdfinulni:ld Knee Brace rdaoon.r,
- )a

Mtu)ulur{lJl8ax}rlnarnqfl 3 tlrJ

Rla2llolna n

1. ala!4.0 Serum-Clot Contact Time da'::dtt

Glucos€, Total Prot€in ua: Albumin

2. nili!a:1#xlG!Tfudi:asridu ra,tn:
rirhJ ua:n{larinrfl o.r irsi6
0ras!inuoll{ain!''u aulnlr:L\|Ianni
Inalirarrmur-tu n:rbid

3. t]An13l l10.t Saccharose Ua! Mannitol

n0nl,lr,lut0.l Lyophilized

Serum ii Cholesterol d,t
e4. n'r:nl?t?o:snlltan!uturJ6uU14't

dt'l0s lJnaa

q!16 fiIo

qnla! runsrorq

d3!1 ri.rardi

alzur-o r'rrftnr!

0tltun 11la'lu

onRfut nlnd!

dn6lJ nuYrlaau

l'.r1nl(ll $n'1!01$an

uti'lfu fltur

Jn'lflJlul aurYru,t

rl,ry{t iiflua:

frornr orqrr:ruhara

or-qryr riiarfiol

0T l1rria:?r:fl l'rr]riu

o.n.'.n4 :1tcfl16qqa

o'ra1:rid10!fi r1rol.l1&n

ornlrd q6?i: ir:nrritri

'| 
f, . nr. o.rAtrnf 'r'nrlrfi u.-!ri'i'u

alal:?id1uxfr :rrnuua

. -. -tdt]f,.lljl,r't0u nflufr
o1n1iri1rR1\5 fiiuur
a.0:.dlJy{t aouara0

. -.-4dt|FI.lljrirrlt,l f,nofl't

rJ6. or. l::nld Infnorqriuil
!]6.ruiari tniril$iarl

01n1ltiat.dllIr iioua:oo
-to1n'rtuf,tnu6 andldo

aror:riaruud !:r:nrrra
olni:rif,efl r ir*r, rirti

olaT'r!id'ruufi l:r':ourara
rn.dqdnr*ni niurXria.r

oror:rinnn; fiisur
o.al.dlty{t tioua!s0

6. yl"n'nr:oi lniflut

a - tt a.qJ6.tntgi6nn 0un
':f,.n:.nir!.i'a inurndar

aror:d33n: ar{:

:n.':lrnr ira-.:{

rn. qrgrwun'i rarta:iuo'r

o.o:. finr::ru !l!n1rt fla
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zl|onln lt t rnfinu l
aa - .-otol:grulnuvu:ntt:2tl

5. n1:nnul an'l:rf,l ZnSO a,:lu Butter)-
Substrat€ rfian:1sia::d"u nlp luiilr

o. ::nri6liuana':luf,i!drJrolrn aoar6oa

?LA

z. nrrirn:r#riul?lrotoraudnua:
d. f e

$linluf, l,uu'1111Duunsu'1ut

or:llr f,1uc-.:rr-a ris,rlr i ua:o-.rnia1n firf, s,t

Iaai6u{nracna!i nuau"roiniuar!nln:
&ilnn ni

e. 0'a:rnrrrfi an{0rnndlllnaiuludlllnnir
6ua:6hlnnfilra

9. ant0r Sorum-Clot contact Tim€ do::d'rror
uaaliur u!ni!is! ua: riocr{a:"a

to. antoldr:dn"odr:ulyr: s lfio dar:n-u
J. r "*na tA6t!tn06!0 Jr4u.d1?nn'l !rluutu11111u

,i'au go'2. sr"roa","streptozotocin u6!

Alloxan
lt a

1 1. n11tllmtAfl3 U1L'l01A:n1lura0Anlt',l0
^.t11141 A1g',260r6DttnU0Un0tlrn!

uuuInltl1lnfl 01n

1 2, n1:n:?i1'or:6"ui nriu6h{rhl
tlanaBatn0arlLa

13. n'2'l ! d'ltiudn a.tt:o'riir Alpha-Fetoprotein

d0 Liv€r Function Tests

rl. nr:n:rlr'a nr 6 rituiir
15.nlin:renlunnliul rioar'{oia u!niriar:

luairlruora'niris rGgutfi uuniuau nf,

16. n1:ira:1#uAa!is! r,,la ar,,loia ua:m6n

l!n't!alurnt0fi rn:'r!!10r lur,n

I 7. n1r(15u!uM!fr anrliintnuna[nddtu
i6toultri Gtucose oxidase

1 8. !{ a! o,r fl lratrin nruallr ado nrrrfi anrr:
oxidative Str€ss 1ux!.dr? dosnita"inru

tg. nr:flnnro'n:rdrltan Liv€r [6: Bon€

Alkalin€ Phosohatase tsotorms luiil
au niun:ridrul:adro .1

zo. nr:ira:rvrirr::i!iriuiluiillau
i66oouiraairi6raaln:a
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6?-'dt'U lfr'lsv

0qJfu1lnu nln,rxlr!
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tiq8ar Eunifilr{
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alr nilfiil.lrlj
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rJ3cyrgrn:ni nux'lq

- . - -- tt'ttYlll?j dnf6na

:"ndri nsitlrlqn

!'rlun rl,tn1

daar iuar

6.di:3 lruinrg

0.al.'J,tdr tinu0r2rqa

:n.a:.rirgitr inura6a:
arlr:riflir: dr:{:

:f,. uunll nur:n!

tlf,.rnl1nlot !a?flu!

:n. n:. drnil ofif'ra:qa
:R. uiunsr tu:iaf

16. ar. liru'i'tl iquraior
oror:ti i3n: ar{:

0. ar. !,tdr rinurrmqa

o.a:.itar ta:ad

rlf,. *n:1nroi anin]ut

:n. a:. riqio iqura6a'r

orlr:d fi3r: ar{c
- - 4 itg16. tn:g,t6na ox|n

rn. ar.tiqt"u r'aurd6s:

Qa. d1'r3 r inru

o.a:. qau'ruti nlaEltruJ

:n. funar nr::'af
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qa. SnB a araaiad

0. n:. 'J,:d: rnf,uor?nqa
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22. nlrrilnirrln'lrlgrf,sr I unariiuu un:

uanriailurirlfou uaviruio::rlrf,
fu o'lnia ria':lu ri ua;0".rfi inlndr6 u't

tcui6!y{alo:oorJinuautaini'uat atn:
Ir{Inrl ni

23. nrliruun Butyrylcholinesteras€ lsozym€s

Iasi6 Oisc Polyacrylamide Gsl

Electrophorssis

fio2ll0r22nuroaun

1. nr:6nu1clnlo.: curcumin oionrttiuti,t

nllra5qJt0,ltio Ptopionibacterium acne

Iaui6 Agar Dilution

filarlulvr:druiol:n

a J I --n1?nnt*la nlfll0n0'1L't'ttafl {tia$unnFU
nrnuludnllrdfufulnlf,
n1.:ntra l HHV-s DNA h$a.iriarisa

r-I
!'lltB'!4nC$0 HIV l0U?6 Polymerase

Chain Fl€action (PCB) lrar

Dot Blot Hybridization
- -, J

n1:fr nMtroUIAUnUaOn0ria Human

Herpesvirus I (HHV-B) lun{ln'f,nr{o nrV

ua:nu n f,lu n qnr a rr fi ot o.:rj::rnnln u.,n1tinln Phage Type !0,Ii0 S. au.eus
w , --Jotu:UUtylg!nunld0nrR1u?0Jaln!Jan.l:

rqaounrl rtardaoiaard'rulain
Hair Follicle Mite (Acari: Dedodicidae)

of Man
.tnltdll2e lr!0 Mymbacteria [u01n1a

ua:lu4u
nrtdntn ::SnEnrnnai Modifi€td

Semi-Solid Happaport Vassiliadis (MSRV)

Medium donl:rniqtolr{o Enteric

Pathogens

to. nrtiruuntiata nL{a penbi iun marneffei

ilui6 RanOom Amplitied potymorpnrc

DNA (RAPD)

1 t. nr:fl nvl nr:n'ru qnf,io lar:c rinrr nr duiu,t
na|!0u!anns

7.

inn dnou:

n'rf!fu'r frfl6nt

nnn!B

n't'v\nR fnlgu

nnunlt{l!unl

t0n'la ttu

?:n11 U1U1n

n'tdt

rnui'r iiunran6la

luuj',r ?1!1\!q

n'tlru6 tuTt'tl'5

TAnt Atnn:

lnn ll.l8f,

- -l0rlJdlda 0'nuluun

ra.n:.rirgiu inttraiu:
aror:ti8?n: nr{r

81nl',:Ulun',r fl'r'tYrglnt

a]f,.unntr?:'t dnr}l't'lt
oror:ti lu"auiuri rrur

r n.rri.atri rJrl-triri
ra.o:. o"r:niu aiaia:na. -r L
alnl:u1a'tflnu n't!na11')

rn. or. atrfi Juo"rdri
.!-gl4. c't. !':'lflt atll3'fl

aror:tirunram a.flnni

ra. o:. maur ffiil6

:a.a':. rra6'unf ?nn:Ianru

:fl. o:. ont.t ioYro,t

nrn. o:. ry'rf, rluo-udri

{n.n'r.arrf, ilu6'uiri

f,.n:. u.r1! triadrural

aror:rilr: ni lnrI:luru"uri
.tn.o:.o"lnriu 

ofi aiu;na
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lt2l0,|lRll'||lt nfinu1
aa aolol:ultu:nul/urnt1:2n

1 2. n1t$iUx[ouefnua}n Ptasmodium vivax
i ala

tvrBt! tun11t111l.,!'luBuouaon0

Plasmodium wvax lasii Indirect

Fluorescent Antrbody (lFA) Technique
I

I 3. nlllUtUUlnUUnlt4't?n'tltiD

Cytomegalovirus (CwV) luririlanar,
rc,- u - !' -u1 tutan ulannTua:dltRn14a,tl1ftlU0Unl

Ioai6 n"steo Potymeras€ Chain Reactiln
(PCR)

t+. riatorn'rdtur Fosfomycin irln"r.r
-A-Iutoxao in tun'lttnul$un0aannantia

Methicillin R€sistant Stlhylnoccrs uur"u"
"t

1 5. nltYtodoun'la?'r!l'llair!0 Mvcobacteria

ttr u10l? n t:l
t' - - -16. nltnl'tnl1'ltiBlltdo'u0ntduzu0 u

fl nff rlYt]l0q4.!uu ntst!luntai
luln!tnnunu{tlll,ou6:n o?u 0nlu't
anldlt6uor':a

17. t:eyrGti?rt0.tiAfrr Eutkholderia

pseudomatlei aia Whole Cell-Flagena
- J.

tunllua{nun'DqnrTatururlnaa'l

18. nr odaunlltblo.:id Pilymerase Chain

Reaction lunr:o:rt $un rda Penicittium

marnetleiludit

19. Irar6nl ta.t L€volloxacin tior60rria
_ a-ttl!nuu1fl oou t!n1''lnul'luyroorio

Butkholde ria pse udomallei

20. n'rTl"r:!n-u.d0,rneo'i6la! 1l'raav-

taaBaatEn $a3nTllrfr fl n1i0.]rraraBau,a,t

ludrh0nairornr:ar"sr;yrrmufi nrJn f,

fia'rutluu
21. n1r! a0uu a.0J irlua:fluuunr:air,r

l ttutsitistl Penicillium marnetfei

t0l:t1:flJtun1l!0fll nrJfln

22. n1:n:?a$1 HIV-1 Proviral Orue 1ur6an

Iatrid t'rtuttiptex Nested Polymsrase Chain

Reaction (PCB)
/r

23. qn6lo,t6lulyitrior:alnar' 6to lu
NAtaBAlla.!

s-l
24. n1:tl?1$1 Prophage iurlt0riluria

Burkholdeda pseudornal/61 U,a!nl:U,an
t *t

bacrsriophages ornrtofibiornfil t n-rotir,:

a:uulr llJriu

dJn're r m"ari

qnqu{i qnlf,

!lnuunu 1il61li

1;t{111 lnat

:uun't 0ul1't

La.!qrJa 1Jrntf)mu

1't1& ltlti'rv{trnu

- -l1:1Bl d!frn6

L0niu o8n0na

Iainr nu:ar:qa

-- t A?ul6'rn T!6tiut

un1 rtrur.'nu

rrd.n:. infF flLr!:ni,
(f.rB0rn: :Aufifuffij

a6. nr.?1du1 att",!E

. ^tl6-u:!f,r'16 Etltnarna

rfl.nr. dn1fi Judsef

. et -014'rtu6tf,flo ounlan

, -dlf. Ll'trdllfi 6l'11lnlna

6. n:. u,llJr rdntiournr

. ^tJfl. U::dYl6 Et1lnfrtnn

9lf .n'r.vlflJ. inur u::r6nnidda

rf,.nr. illasi rhullllJuri

0T n1'liyr6 !r3J1 1vfi

. df
r.lf. 0t. llt1oJ aiulid

r{f, .r:.v{fu.inu1 u::rirr'rcig
rf,. rl.iuari iaurrluuri

rf.a'r.!?a{unf inn{nnru
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fl2,U0n1R ltuf uflflnul
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Dror:ufl u:nuvulnu l:2ll

T
25. nlrrr5ulJtroutnul0lria P/asmodlum

talciparum d1u7! 11e$1BBUtU0t a'lill[
Indirect Fluorsscent Antibody (lFA) Techniqu€

"t26. nl:d'rt1{}llliana!fl tu llnllalu'lno?u
) ee z

rn:0,!anlu tioaa!v{lr]!ttnlnlF

nrnirqon:rnumcniniin

1. nr:a'crdan sperm ua:nr:Inau DNA Probe

irriua:tolr x sperm

2. nT:nflrvrlrn rlar p-thatassemia ua:

HbE ledi6 Microcotumn DEAE

Sephadex A50 chromatography
g. rGsu!fr sunr'rn:1nnla'!fl'rn:

p-thalassemia r!a! Hemoglobin E riui6
microcolumn chromatography for HbA^

L drnrrrdua:nr:n:: udrtaro'af,alu'
STR locus D12S1O9O to,ttJ::mn:1na

nrnruioin:r:rilna Amptitied

Fragment Lsngth Polymorphism Technique

5. nr:tn5al Factor Vlll Deficient Substrate

o. idnr:rast'u no ulu fl 'r r q:l r nl0,tltr lvrll:l a\:

Thalassemia

z. nzttli'lrludto,: Red ce Distnbutron

Width ua3 Xmnl-GY Polymorphism

riurirlrr,rlafi nirtlior6a auor,r

8. nr:r4rdrU(dtto{ Anticoagulant ua;
Antiolatelet dru lrrallv nrr u"l tio

Platelet Activation rn y,tro ori'r.tdrjUtni

ua::rolu Endothelial Activation Markers

lu B- Thalasssemic Ptasma

9. nr:nili rnilswialr6ultri copo canton

variant lul'lnio ri u.:1n rila ulirnni n
Polymeras€ Chain R€action |,!a!

Restriction Fragmont Lsngth Polymorphisms
'| o. nr:i n:rlrisroanirnnirlsnfi uluirurt drs

UV-VlS Speclrophotometer
'| 1. nr:nrromuouiuadoior{o:r penici ium

narnetfei Iau16 celatin Particle Agglutinatior

't 2. tGaurfi uunrtnrtnu"u Reticulocytes d',tsii
Supra Viial stain ddar:d'rsi erit ant

oulI 0'r' a0

r10J111 Itrutfi.'x

ri'qryrinri ryrolainj

nn:1 1!gl!

i4601 lnrfiuall

ollnntlnl atnB't'tn:ol

ni6grim ounir,r
ni56nr Rra:

rior ltur,rna

fqn !1adldt
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