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Thesdis Title STUDIES ON BLOODR CHOLINESTERASE ACTIVITY IN
NORMAL SUBJECTS COMPARED WITH THE ORGANOPHOS-
PHATE INSECTICIDE EXPOSURES AND PATIENTS WITH

SOME DISEASES IN THAILAND

Name Mrs,. Supatra Srichairat
Thesis Advisor Associate Professor.Dr. Suvit Areekul, M.D.
Thesis Co-Advisor Associate Professor Aree Sookprasert
Depar tment Pharmacology.
Acedemic Year 19580
ABSTRACT

Cholinesterase is a group of enzymes that hydrolyzes choline
ester especially acetylcholine which is a neurohumoral transmitter
of the parasympathetic nervous system, There are two distinct types
of chelinesterase, that 1s: acetylcholinesterase in red blood cells

and pseudocholinesterase or serum cholinesterase.

In the present study, the red. cell and serum cholinesterase
levels were determined in 100 Thai blood donors, 58.subjects exposed
to organophosphate insecticide, 711 paéients with anticholinesterase
ingecticide poisoning, 35 patients with infectious hepatitis, 57
patients with malarial infection, 30 patients with B/E thalassemia,
8 patients with Hb-H thalassemia, 17 patients with congenital heart
disease, 30 pregnant women in the first, second and third trimesters

and 24 umbilical cord blooﬂ gsamples.
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The mean values * S.D. of serum and red cell cholinesterase
levels in Thai blood donors were found to be 3.07 + 0.7 1.U., 21.28
% 3.45 1.U. respectively. There was no significant difference
(P>0.05) between the mean values of serum and red cell cholineg-

terase In male and female blood donors.

Decreased serum cholinesterase levels were found in people
exposed to organophosphate insacticide, There was no significant
difference between the mean walues of red eell acetfleholinesterase
in the exposed group amd the normal group. There was no correlation
between the duration of working in the factory and serum or red cell
cholinesterase levels in directly and non-directly exposures,
Patients with acute poigening of antieholinesterase insecticides had

very low gerum and red cell cholinesterase activitios.

Markedly lowered serum cholinesterase activity was found in
patients with infectlous hepatitis. The recovery of the enzyme were
rather quickly, i.e.; reaching the normal level within 4-5 weeks,
Moderately decreased serum cholinesterase activity was found in

patients with falciparum malaria. This low activity of serum choli-~

nesterase in patients with falciparum malarias increased rapidly and

reached the normal-levels within 4 weeks.

Markedly lowered serum cholinesterase activity was found in
patients with B/E and Hb-H thalassemia and the red cell cholines-
terase activity in patients with B/E thalassemia were found to be

higher than that of the normal subjects,
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There were no significance (P>0.05) difference between the
serum and red cell cholinesterase activity in patients with conge-

nital heart disease and the normal subjects.

Decreased serum and whole blood cholinesterase activities
were found in pregnant women of the filrst, second and third trimes-
ters., The mean value of serum cholincsterase activity in cord bloods
was not significant difference (P>0.05) while mean value of red cell

cholinesterase was lower (P<0.0005) than those of the normal values.



ix

ACKNOWLEDGEMENT

I wish to express my sincere gratitude and thanks to my
advisor, Associate P;ofessor Dr. Suvit Areekul, Head of the Depart-
ment of Tropical Rodioisotope, Faculty of Tropical Medicine, Mahidol
University, for his supervision, keem interest, guidance arid encou-
ragement during the course of this study dncluding criticism and

reviewing thie manusczipt.

I wishjto express once again my deep gratitude to my
co-advisor, Associate Professor Aree Sookprasert, for her interest,

guidance and encouragement.

I am greatly indebted to Professor Pranot Chumsang for his

kind advice, cooperation and encouragement.

My grateful thanks are also due to the staff of the Depart-—
ment of Tropical Radioisotope and especially to Miss Yupa Chantachum,
Miss Cheeraratana Cheeramakara and Mrs. Korpkit Chudchu for their

kind advice and cooperation.

- I am also very grateful to Assistant Profegsor Pimphan Kird-

udom, for her kindly cooperation.

I wish to express my sincere thanks to the Thai Red Cross

Society, for the supply of blood from Thai blood>dOQOrs.

Finally, I wish to express my gratitude to the Division of
Occupational Health, Ministry of Public Health, Thailand, for the

supply of blood from workers exposed to insecticides.



ACh
AChE
ChE

C'V'

Het
I.U.
M

M

mg
min
ml
mm
ul
UM
N

P, falciparum

LIST OF ABBREVIATIORNS

Acetylcholine
Acetylcholinesterase
Cholinesterase
Coefficient of variance
Female

Gram

Haematoerit
International unit
Male

Molax

Milligram

Minute

Miililitre
Millimetre
Microlitre
Micromolar

Noxmal

Plagmedium falciparum

R3C
S
5.D.
S.E.

W/v

|

Red blood cell
Svedburg uniE_
Standard deviation
Standard efror
Welght per Volﬁme
Mean

Percent



CONTENTS

T‘dAI ABSTRACTo-an‘u.enoeoel...l'eotln.QDGCOQOO...OD.»....CO

ENGLISH ABSTRACTloatoooooluc-eno.nl-...louoca-n'tca-ovoto.

Qe00cBS s8R ss00D

&
'ﬁ'o‘oa‘u_-,v sy efoceseevnervroveos

"yﬁﬁﬁ RJ._N“‘_‘,’JE\\

LIST OF FIGURES. .o o ode s oo diesasasnanossantososcosasne
CHAPTER
1 INTRODUCTION e ¢ 06 e e cdclosconsobossnbooocosassasnes
2  MATERTALS AND METHODS. .o eesetltscreoorosososssons
3 RESULTS.:  hesosonseesseneosessensaneisssosssssss
4  DISCUSSTION. .ececesoatssacescsnnnsnashssonssascnnns
5  CONCLUSTION v s erone avs/m o/m a1 ars o0 o oua 85887 #1070 018 ooous 2ms 0050 s s
REFERENCES . ¢ ttcensneecooonrossconssnsonancnsossosssencens

CURRICULW VITAElonccaoilnucDol.tiootooott'ooooolll..llloo

Page

vi

ix

xii

Xv

25

35

86

98

100

110



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

10

LIST OF TABLES

Homenclature of cholinesterase..csesscccssscsscces
Some general properties of cholinesteraseseeseeses
Chemical classification of representative organo-
phosphorus compounds of particular pharmacological
or toxicologifal dnterest. s ceceecscensssaccoansonas
The reproducibility study of choliﬁesterase,
activity in/the some pcoled blood sample..evve....
The reproducibility of serum cholinesterase
activity in a same PODLEd BETUM. s covecossrsssennns
Percentage recovery after adding the known amount
of the'standard acetylchoiinesterase solutions
Into a blood sample..cccsvessssesasssracbseccsssnss
Percentage -recovery of the known amount of
standard acetylcholinesterase SOlutioN..seoessseoe
The effect '0f ‘storage pf cholinesterase activity
in serum, and red blood cells in 3 samples are
expressed as the percentage of the zero times.....
Cholinesterase activity in whole blood, serum and
red blood cell in 50 male blood dONOTSeseccsvnvece
Cholinesterase activity in whole blood, serum, and

red blocd cell in 50 female blood donors.ceeeve..s

21
36

37

39

4G

42
45

47



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

11

12

13
14
15

16

17

18

19

20

xiii

Page
The mean * 5.D. of cholinesterase activity in
serum, whole blood and red blood cells in That
blood dOnOTS sttt errsssessconcaccorenosncsannss 49
Cholinesterase activity in whole blood, serum and
red clood cell in 36 workers who directly.expose&
to organophosphate insecticidecssevioecreescncnsan 54

Cholinegterase activity in whole blood...ceees s 56
Cholinesterase activity in 11 patients with acute
anticholinestérasge insecticides. poisoning,........ 59
Signs and synptoms in 11 patients with anticholi-
nesterase insecticides poieoning.....ccceoovoenee. 61
Serum cholinesterase activity in 35 patients with

LIS 21 R - e 63
Serum cholinesterase aétivity in 7 patients with
infectious hepatitis expressed as the percentage

of the first of admiSsion..cvevceceoasovececnnnnss 65
Serum_Cholinesterase activity dn 37 patients with
falciparum MELaria. v ie e reencesosaceossscncnsnss 68
Serum Cholinesferase activity An e patients sith
malarial infection expressed as the percentage of

the first week of admissioN.cceceercorcvoencensens 71
Cholinesterase activity in serum and red biood

cell in 30 patients with B/E Thalassemia.......... 74



Table

Table

Table

Table

Table

Table

Table

21

22

23

24

25

26

27

Serum cholinesterase activity in 8 patiente with
Hb~H thalassemia...ieeeieacsosesoooceennonanncasse
Cholinesterasa activity in serum red blood cell

in 17 patients with congenital heart disease......
Serum cholinesterase activigies of 25 pregnant
women in the first, second and third trimester....
Cholinesterase activity in whole blood of 10
pregnant womea in the first, second and third
trimester of PIroENANCY ssat s ossnascassrsosnssraanss
Cholinesterase activitics in the first, second and
third trimester of PLEENANCY st « sssscovseccosnsasns
Cholinesterase acfivity in whole blood, serum,

and red blood cell in 24 samples of blood obtained
from umbilical COTdS..cesosesvocavaalio o eoosaccese
Red cell cholinesterase activity in normal human

subjects determined by different methods. cvee eeees

xiv

Page

76

78

8%

82

83

-85

88



Fig

Fig

Fig

Fig

Fig

Fig

Fig

LIST OF FIGURES

Steps involved in the hydrolysis of acetylcholine
by acetylcholinesterase (AChE)ocscicccseccscvevons
Showing the stability of serum'zmd red cell choli-
NEStera8C. ssccossressassoahsrssoassscasonocsonssosse
The frequency disgribution of serum cholinesterase
activities in 100 Thal blood dONOILSsscasscncoocssne
The frequency disgribution of red cell ch lines-
terase activities din 100 Thai blood doncrs.ccesces
Showing the relatienship between serum ard red
cell cholinesterase activities and the duration of
exposure in workers in a insecticide factorye.....
Showing the mean * S.E. of serum cholingsterase

in 7 patients with infectious hepatitis during

4 week admission in hospitaliscsseescosvccnconsssan
Showing:the mean *.S.E. of serum cholinestarase

in 6 patients with falciparum malaria ‘during 5

week-admission dn -hospitalaje seew s som o o s s see o sepe

XV

Page

43

56

51

57

66

72



	Cover ( Thai )
	Cover ( English )
	Accepted
	Abstract ( Thai )
	Abstract ( English )
	Acknowledgements
	contents
	List of tables
	List of figures

