CHAPTER IIT

RESULTS

Reproducibiiity of whole blood chelinesterase activity

A blood sample of thai blood donets«was simultaneously
determined 20 times for cholinesterase activity and the result is
shown in Table 4. A mesn.valué + ons standard deviation of cholines-
terase in whole blood was found to be 8.90 + 0,63 I.U., with a range

of 8.20 to 10.39 I.U.

Reproducibility of serum choldnesterase activity

A norﬁal serum sample was simultaneously détermined 20 times
for serum cholinesterase activity. A mean value * one standard
deviation of enzyme activ;ty was—found-to-be 2.67+ 0.12 I.U; (range
2.43 to 2.89 1.U.) with a standard error of 0.02 I.U. The individual

ﬁalues of this study aré shown in Table 5,

| 1601009 %
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Table 4 The reproducibility study of cholinesterase activity in the

same pooled blood sample.

Activity of ‘ Activity of
No. cholinesterase Na. cholinesterase
(1.0.) . (1.u.)

1 ' 8.40 11 ‘ 9.07 "

2 8«78 12 9.46

3 9480 4 13 8.47

4 8.10 14 8.47

5 8.05 / 15 8.47

6 10,39 16 8.14

7 9.46 17 9.37-

8 9.79 18 8.64

9 8161 - i9 9.53

10 9.13 20 8.49
Mean (X) = 8,90
Standard deviation (S5.D.) == 0.63
Sténdare error . (S.E.) = 0.14
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Table 5 The reproducibility of serum cholinesterase activity in a

same pooled serum.

Activity of Activity of
No. cholinesterase No. cholinesterase
(1.0.) (1.U0.)
1 2.79 11 2.71
2 2.73 4 12 2.43
3 2.65 13 2.52
& 2.89 14 - 2.67
5 2.65 15 2,57
6 2,89 16 2.57
7 2,71 17 2.86
8 2.48 18 2.67
9 2.75 19 2.75
10 2464 20 2.67
Mean (X) = 2.64
Standard _deviation (5.D.) = 0.12
Standard.error, (S.E.) =5 0,02
Coefficient of variance (C.V.) = 4,497
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Recovery of added acetylcholinesterase'in blood

Standérd acetylcholinesterase enzyme was diluted with Qistilled
water to the final concentrations of 0.5-3 I.U./ml solution. A blood
sample with the known amount of acetylcholinesterase activity in
whole bloo& was mixéd with the different amount of 25 pl of standard
acetylcholinesterase solution to the final concentration of 11.62 to
23.83 I.U. Acetylcholinesterase activity in these sample were esti-
mated and compared with the theoretical values. The percentage of

recovery was calculated from a formular,

-

Determined value

Percentage recovery | = Theoretical valus ® 100

The results of the tecovery experiments are shown in Table 6.



Table 6 Perceutage recovery after adding the known amount of the standard acetylcholinesterase solutions

into a blood sample,

Theoretical value Puplicated determined value
(L) - x.0.) Percentage recaovery
Total volume of 3 ml
buffer with 5.yl blood
and 25 yl of
0.5 1.U./ml standard 11.62 S0 U11,36, 11,48 - 97.76, 98.83
0.75 1.U./nl standard 12.84 12,27, 12.27 95.56, 95,56
1.0 I.U./ml standard ‘ 14,06 16,09, 14,34 ' 100.21, 101.97
1.25 1.U./ml standard 15,29 14,67, 14,58 95.95, 95,39
1.5 1.U./ml standard 16.51 15.76, “15.99 05.46, 96,85
2.0 1.U./ml standard 18.95 19.30, 6,81 101.83, 104.56
2,5 1.U./ml standard b 21.49 ’ 21.57, 22.55 100.809 105.36
3.0 1.U./ml standard ' 23.83 22.36, 23.13 93.82, 97.04
X = 98,55
C.V° = 3.56%

6¢
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Recovery of added acetylcholinesterase in serum

A standard acetylcholinesterase enzyme was mixed with
distilled water to the final concentration of 2-20 I.U. These solu-
tions were determined for enzyme activities. The percentage recovery
was calculated and the results of the recovery experiments are shown

in Table 7.

Table 7 Percentage recovery-0f the known amount of standard acetyl-

cholinesterase solution.

Theoretical value |Puplicate determined value
(1.U.) (1119 Percentage recovery
2.0 2.1, 2.0 105, 100
2.5 2.5, 2.4 100, 96
5.0 448, 4.9 96, 98
6.0 6.1, 6.5 102, 108
7.5 7.2, 7.1 96, S5
10.0 9.0, 9.6 90, 96
12.0 12.3; 12,2 103, 102
15.0 13.2, 13.8 88, 92
18.0 17:0, 17.8 94, 59
20.0 19.2, 18.0 96, 90
X = 97.3
S.D. = 5.16
5.E. = 1.15
| = 5.31%

C.V.
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Studies on the stability of acetylcholinesterase and pseucocholines~

terase in blood and serum

Cholinesterase activity in the same blood and sera samples of
3 Thai blood doners were determined after 0, 1, 5, 8, 15, 20, 30 days of
storage in the refrigerator. The valués were expressed as the percen~

tage of the initial value by the following formula.

- Sholinésterase activity at that time t
Percentage of zero time = Cholinesterase activity at zero time 100

The result of these studies are shown in Table 8 and Fig, 2,



Table 8 The effect of storage on cholinesterase activity in serum, and red blood cells in 3 samples are

expressed as the percentage of the zero times.

Tine{days)

1 2 5 8 15 20 30
whole blood 160 106. 1) 108,98 114.33 110.35 102.23 100.21
X + S.E. + 1,33 ¥ 2.67 + 4,76 + 3,89 + 3,34 + 3.84
serum 100 104 .80 109,51 98,26 104 .91 95.58 96.43
X t S.E. + 0.80 + 1070 + 5,74 +10,72 +10.72 +15,48
red cell 100 102.31 102517 115.33 109.97 102.63 99.70
X + S.E. + 1.99 + 3,18 + 7.28 + 6.15 + 4,71 + 1.36

Yy
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Cholinesterase activities in serum and red blood cells of Thai blood

donors

Results of whole blood cholinesterase, serum cholinesterase
and red cell cholinesterase activities in 50 male blood donors are
shown in Table 9. The average values #* ome.standard deviation of
serum cholinester#se and red cell cholinésterase activity were found
to be 3.13%0.69 I.U. (range 1,62 to 4.49 1,0.), and 20.93+3.55 (rénge
13.85 to 33.50 1.U.) respectively. Results of whole blood, serum
cholinesterase and red'celd cholinesterase activities in 50 female
blood donors are shown dn Fable 10. The mean value + one standard
deviation of serum cholimesterase 4nd red cell cholinesterase were
found to be 3.00%0.73 I.U. (range 1.70 to 4.32 I.U.), and 21.63%3.35

I.U. (range 12,73 oo 27.27 1.UD respectively.

There is no significént difference (P>0.085) between the mean
values of serum cholinegsterase and red cell cholinesterase in males

and females blobd donor.as shown in Table 11.

s

The frequency distribution |oF lserdn cholinesterase and red
cell cholinesterasé in 100 Thai blood donors are shown in Fig. 3 and

Fig. 4 respectively,
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Table & Cholinesterase activities in whole blood, serum, and red

blood cell in 50 male blood donors.

Blood donor | Age {Blood|Hct. [Cholinesterase |{Chdlinesterase nglizssiziise

No. (vears) [grouvp| (%) {in W.B. (I,U.)‘in serum(I.U.) (1.U.) B
1 35 B (41 11, 14 3.15 23,08
2 22 ¢ (48 10.77 3.35 18.21
3 27 A 40 11.81 2.65 25.55
4 41 B |43 "9.55 4.06 16.33
5 35 Bt 6 10.45 3.12 19.07
6 22 B M4l 9.57 2.72 19.45
7 30 O 45 10,28 3.68 18.35
8 23 A |47 13,44 2.91 25.31
9 26 0 39 12.56 3.11 27,32
10 45 & |50 10.58 2.16 1¢.4G
11 48 A 41 11.63 3.04 24,00
12 23 AB (41 11,26 3.57 22,34
13 36 o 39 15,20 3.34 33.5¢
14 36 B (37 8.62 3.67 17.04
15 28 A {48 13.39 3.96 23.80
16 36 g {47.5 9.33 2.38 17.02
17 33 B _[42.5 9.62 2.54 15,20
18 26 oD |45 10. 63 301 19.¢8
19 34 -0 46.5 11.06 3.15 20.11
20 20 B 48 11.70 2,27 21,63
21 27 B 53.5 12.75 4,02 20,34
22 30 Q 49 12.44 4,17 21,05
23 22 B |54 10.40 3.12 16.60
24 32 B {43 10,17 .3.41 12.11
25 28 A |49 8.8¢C 2,05 15.32
26 19 B 47 9.78 2.61 17.87
27 30 0 |43.5 12,96 4.87 23.47
28 39 A 141 10.15 3.42 19,8§
29 35 A |43 - 10.58 4.01 19.27




Table 9 (continued)
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Cholinestorase

Blood donor | Age |Blood|Hct.|Cholinesterase|Cholinesterase in red cell
No. (years) {group| (¥) |in W.Ba (1.U.) |in serum(I.U.) (1.U.)
30 20 o |45.5 11.80 3.34 21.93
31 30 B |48 11.69 3.16 20.94
32 42 A |43 11,44 3.16 22.41
33 24 B |44 10.73 4.00 19.23
34 27 A__[4275 10.73 2.35 22,06
35 33 B2 13.99 4.01 27.77
36 38 A 46 11.04 2.89 20.61
37 38 o (41 11.90 4,49 22.56
38 32 A 41 12014 2.38 26,19
39 12 0/48.5 9,76 2.56. 19.11
40 41 0 [4040) ¢ 11,14 3.55 22.52
41 40 o |44 11,33 1.62 23.64
42 19 B (41 9.68 2.30 20.2¢
43 25 AB |46 7.76 2.58 13,85
44 39 . | Vo4 9.07 2.56 17.34
45 36 B |41 10.82 2.93 22,16
46 39 8 |46.5 12.75 2.18 24,91
47 24 c |48 11.89 3.81 20.64
48 43 B | |44 8,20 A 15.55
49 45 6. |43 10.63 3.85 19.62
50 28 B 140 9.30 3.25 18.39
range 19-49 37-5Q 7.76-15.10 1.62~4.87 13.85-33.50
Mean 31.46 44.20  10.96 3.13 20.93
$.D. 7.57 3.63 1.50 0.69 3.55
S.E. 1,07 0.5( 0.21 0.09 0.50

]
!
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Table 10 Cholinesterase activity in whole blood, serum, and red

bléod cell in 50 female blood donors.

Blood donor| Age (Blcod|Het. |Cholinesterase{Cholinesterase Cizlizzszizise
No. (yesrs) |group| (%) in W.B, (T.U.}]in serum(I.U.) (IoU,;
1 29 A |45 10481 4 | 2.43 21.0¢4
2 24 B 40 Q" 3.24 19.20
3 - 30 AB |41 11.65 3.10 23.96
4 23 | B%2.50] 9.75 6.30 14,42
5 39 BT 424750 12.81 2.56 26.68
5 30 B "1 33 8.96 2,29 19,84
7 35 0 4149 5.87 3.13 15.97
8 33 A L&0 19.39 2.91 21.60
9 21 0/ 141.50 11451 3.70 22.52
10 19 A 37 9,90 2.85 . 21.91
11 15 B {37 10.06- - 3.39 21.42
12 23 0 34,50 9.66 3.18 21.97
13 26 £ 135 8.67 3.00 19.20
14 23 = 136 8,34 2.38 25.302
15 28 0 130.50 8.99 3.21 22.17
16 25 0 130 8.69 2,84 22,34
17 23 B 436.50 10.71 3.75 22,31
18 28 ~ = 136.50 7.32 1.86 16.81
19 27 - |26 8.68 4,32 21.05
20 26 C_ 136.50 11,18 2.97 25.45
21 21 ~% |31 , 6.11 3.14 12.73
22 24 B 26 9.13 2.76 27.27
23 19 o {30 9.28 3.30 23.24
24 20 0 129.50 8.15 3.57 19.03
25 26 o [32 9.24 3.55 21.34
26 19 A 138,50 9,94 2.59 21.67
27 22 0 139.00 £.00 2.65 i6.41
28 21 - 136.50 11.25 21799 25.96
29 22 A [|34.50 10.69 3.11 25.08
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Table 10 (continued)
Blood donor| Age |[Blood|Hct. |[Cholinesterase|Cholinesterase C?zlizgszf;'?se

No. (years) |group (%) |in W.B. (I.U.)|ir serum(I.U.) (I,U;; ]

30 22 A 136.50 10.39 3.39 22.55%

31 36 B 33.00 10 471 3.61 25.11

32 22 - 24,50 9:32 3.63 27.0G4

i3 24 - 30.00 8.21 3.88 18.2¢

34 1% A 35750 10.89 2.62 25.93

35 23 - 25450 10.22 2.15 24.38

36 22 A 83450 6.29 2,21 14,37

37 23 0 134,00 8.24 2.59 19.02

33 42 B 34 .00 9.48 2.44 23.13

39 22 B 38.06‘ 10.63 3.99 21.47

40 22 ~  139.00 8,14 2.48 17.0%

41 23 - 37.50 9.517 .70 22.88

42 28 0 31.00 9,71 2.40 T 25.%8

43 22 B 34.00 10.26 2.83 24,69

44 - 54 0 35.50 8.99 ) 2.47 20.82

45 24 o |[36.50 9,33 2.55 21.12

46 20 B 34,00 8.31 2.40 19.73

47 51 B 43.00 12,51 3.67 24,24

48 is AR 38. 50 9,23 230 15.85

49 29 | |BL|39.50 9.20 2.90 18.86

50 38 B 43,50 11.58 3.16 22,52
Range_ 19-54 26-45 | 6.11-12.51 1.70~-6.30 12,73-27.27
Mean 27.22 35.61 9.61 3.00 21.63
S.D. '8.56 4.83 1.37 0.73 3.35
S.E. 1.21 0.68 0.19 0.10 11.25
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Table 11 The mean * SD of Cholinesterase activity in serum, whole

are in parenthesis.

blood and red blood cells in Thai blood donors. Ranges™

Mean 8D
Sex No. ;
ChE 1in WB ChE in serum | AChe In red cell
(I.0.) (r.0.) (1.U.)

Male 50 10.97+1:49 3+1320.69 20.93+3,52
(7.26=15s10) (1.62-4,37) (13.85-33.50)

Female 50 S61+1 /58 3.07+G.73 21.64+3.32
(6.11-12.51) (1.70-6,30) (12.73-27.27)

Total 100 10429%1.58 3.07+£0,71 21.28+£3.45
(6,11-15,18) (1.62-5.30) '{(12.73-33.50)

t:test: Cholinesterase activity in whole biood, sarum and red cell

of male vs female, P>0.05. .
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Cholinesterase levels in people exposed to insecticides

Results of cholinesterase levels in whole blood, serum and
red blood cell in 36 occupational.exposures to organophosphate
insecticide are shown in Table 12. Only 25 workers (69.44%) had
normal values of serum cholinesterasé levels and 11 workers (30.56%)
. had low values of serum cholinesterase Jcwels. Four out of these
35 workers (11.117%) had lower red cell cholimesterase levels than
the normal subjects and 32 workers (88.89%) had normal values. The
mean values * S5.D. of serum cholinesterase and red cell cholinesterase
were found to be 2.21 * 0.78 I.U. (range 0,74=3.92 I U.) and 21.05 %
3.57 1.0, (range 10.03~27.57 £.U.) respectively.‘ The mean value of
‘'serum cholinesterase in these subjects was hiéhly significantly
lower (P<0.0005) than that of the normal subjects. There was no

significant difference (P>0.05) between the mean values of red cell

cholinesterase in these workers and the normal subjects.

Results of serum cholinesterase and red cell cholinesterase
levels in 22 people not directly exposed to insecticides are shown
in Table 13. 21 workers (95V5%) had normal (serum cholinesterase
levels and only 1 worker (4.5%) had low serum cholinesterase level.
Five out of  these 22 lworkers: (22.5%) had lower red cell cholinestergse
level than that of the normal subjects and 17 workers (77.5%) had
normal vﬁlues. The mean values % S.D. of serum cholinesterase and
red cell cholinesterase were found‘to be 2.72 * 0.67 I.U., (range 1.57-
3.95 I.U.) and 19.92 * 3.29 I.U. (range 13,39—25546 I,U.) respectively.

The mean values of serum cholinesterase level was highly significantly
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lower (P<0.01) than of the normal subjects. There was no significant
difference (P>0.05) between the mean value of red cell cholinesterase

in these 22 workers and the normal subjects.

There were no significant difference (P>0.05) between the
mean values of whole blood cholinesterase and red cell cholinesterase
activities in directly exposed group aad the nondirectly exposed
group. However, the mean value of serum cholinesterase in the
directly exposures was highly significantly lower (P<0.01) than of

the nondirectly expesures,

There was no relationship between serum or red cell cholines-
terase activities and tha duration of.insecticide exposure as shown
in Fig. 5. These findings indicated thét the duration of exposure
had no direct effect on serim or red cell cholinesterase activities

in these workers in the present study.



Table 12

blocd cell in 36 workers who directly exposed to organo-

phosphate insecticide.

No. |Sex Age |dct.|working|ChE in W.B.|Che in serum| ChE in red cellk
* (years)| (%) | years (X.1U,) {1.0.) (1.0.)
i{ F 29 37.2 S 10.46 2.77 23.45
21 F 28 36.5 8 10431 2.78 23.40
3| F 28 |32° 8 6.98 1,90 17.79
41 F 39 33.5 2 9.57 1.13 26,33
5| F 29 31.5 2 871 1.95 23.26
6| F 19 [35.5 6 9.28 3.18 20.37
71 F 31 34,5 10 10,16 3.25 23,27
8i F 28 |38 6 6.84 i.86 14,98
S{ F 27 35 <] 9.20 2.60 20,93

10{ F 40 35 12 7.85 3.39 16.15
1i}| F 31 38 7 9.59 3.582 18.93
12t F 26 30 4 7:67 1.91 21.78
131 F 46 33 4 8.66 2.20 21.80
14 F 47 36 i0 9.20 3.39 19,54
15| F 30 |38.5 10.00 1.96 22.85
16{ F 31 39 3. 10.10 2.55 27.57
171 F 25 39 8 773 1.33 17.75
18| F 51 |36 10 9.65 3.03 21.41
19| F 20 32 5 7.22 1.47 19.43
201 M 24 41,2 5 8,94 1.37 19.42
21| M 43 40 6 10.58 1.61 24,03
221 M 30 j44.5 5 11.00 1.08 23,38
231 M 20 | 38 3 9.91 1.70 23.30
24| M 26 42.5 1 8.14 1.41 17.85
25| M 34 47 7 10.72 0.74 21,96
26 M 20 37.5 3 7.37 2.04 16.25
27| M i9 33.5 2 10,31 2,51 25.80
281 M 29 36 3 S.95 1,82 24 .41
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Table 12 (continued)

No. |sex Age |Het, working|ChE in W.B.|Che in serumiChE in red cell
) (years)| (%) | vears (x.u.) (1.v.) (1.U.)

29| M 41 |{36.5 1 10.25 1,92 24,73

0] M 36 |[37.5 8 5.04 1.79 10.03

31 M 41 |43 0.4 10.68 3.55 20.14

321 M 41 |38 3 9L 17 2.85 19.48

33| M 27 {41 2 10.06 1.72 22.05

34| M 23 |41 5 8\ 39 1.70 18.01

35 M 28 |27 6 9.02 2.55 25.44

36| M 33 (34 6 8,28 2,15 20.18
Range 19-51 32-440,4-12 5.04-11.00 | 0.74~3.92 10.03-27.57
X 31.11 [36.92 5.851 9.08 2,21 21,05
S.D. 8.34 | 4.11] 2.85 1.34 0.78 3,57
S.E. 1.39 | 0.69 0,40 0.22 0.13 0.59




Table 13 Cholinesterase activity in whole bleod, serum, and red

blood cell in 22 workers who did not directly exposed to

organophosphate insecticide.

No. | Sex Age | Het. [Working| ChE in W.B.|ChE in serum|{ChE in red call
' (years)| (%) | years (1.U.) (1.U.) (r.v.) |
1} F 41 |35 6 9,34 2.06 22,85
F | 27 [35 6 8.86 1.57 22,40
3l F 29 |36 6 8.88 1.82 21.42
4] F 40 |41 2 8.31 2,67 16.44
5| M 39 {43.2( 5 9.53 2.54 18.50
6| M 21 |43.5 1 9.48 2.45 18.61
71 M 38 |40 4 11.58 2.32 25.46
8| M 32 {41.8f @ 9.41 1.89 19.89
9| M 36 |39 6 16.04 2.30 22.13
10} M 30 |38.3] 7 10.25 2,37 22.96
11| M 41 |36.5| 2 F1.07 3.07 24.99
12} M 36 |38 7 .45 2.61 20.15
13} M 26 |41 4 9.74 3.16 19,21
14| M 24 |39 3 10,17 2530 22,46
15{ M | 38 [40.5]_ 3 10,60 3.76 20.64
16| M 43 |40 2 10.30 3.24 20.96
17| M 31 |44.7) % 7.90 2,52 14.59
18| M 34 [38.7] 2.5 8.75 3.95 16.35
19{ M 30 |40 6 7.34 3.32 13.39
20| M 29, ol 42.5/ o 6 103 77 2,91 21.40
21| ™ 28 14750 V3 8.35 2.82 14.47
22| M 35 |38 5 9.83 4.13 19,14
Range |21-41 |35~ | 1-7 |7.9-11.07 | 1.57-3.95 13.39-25.46
» 47.5
X 33.09 | 40.0} 4.56 9,54 2.72 19.92
5.D. 6.07 |3.10| 1.98 1.04 0.67 3.29
S.E. 1.29 [0.66| 0.42 0.22 0,14 0.70
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Choliﬁesterase activities in patients with acute anticholinesterase

insecticide poisoning.

The studles were performed on !l patients with acute poisoning
from anticholinesterase insecticide admitted in Chulalongkornlﬂbspital.
6 of 11 patients were carbamate insecticide poisoning. There is only
one patients who ingested organophosphorue in secticide died and 190
patients were recover after treatment. ‘The results of cnolinesterase
activity in serum and red.biood cell both before and after treatments,
and duration of admission are shown in Table 14. These patients
ingested insecticides for committing suicide but tte case No. 3 was
the only one patient who exposed to oxganophosphate by absorption
from the respiratory tract and éyes. The summatior of signs and

symptoms occured are shown in Table 15.



Table 14 Cholinesterase activity in 11 patients with acute anticholinesterase insecticides poisoning.

Case Serum | ChE AChE 4 b
N Sex | Age — days Treatments Complications | days

0- beforg after‘before after
Atropine, Sympto- [ Pneumonia Car-

1 F 221 O 0 - - - matic treatment diac conges- 2

' : tion

2 | M| 21[0.06 |0.16] -~ - 4= RERIRING, 2 PAM - 4
Gastric lavage

3 M 18 1 0,02 -~ - - - Atropine - 6
Atropine, 2 PAM Pneumonia

[ F 201 0.17 | 0.45 - - 8 Gastric lavage 31
Tracheostomy

5 | u | 20/0.30 | 0.26| = - —j-alropiue, 3 PAN - 5
Gastric lavage
Atropire, 2 PAM ‘Bistory of

6 M| 39 0 0.26| 0.25 ¢ .0.48 6 Transquilizer cirrhosis 28

pneumonia
7| F | 2| 055 - | 2,00 - - | Atropine, force - 4
7 diuresis
. ~ - B . |- Atropine Atropine wn
1 8 M| 28 1'78; Transquilizer psychosis | 6 0
i ! ; | ]




Table 14 (Continued)

I

C;z? - Sex | Age iSerum ChE AFhE daysa Treatments Complications -daysb
before| after] before | after

9 | M | 19]0:66 [1:88 o— P ‘;;;zzzzil trer - 14

10 M 2116.02 [0.72 A 44 3 Atropine Hervous 3

11 F - ié 1.0% - - - - Atropine ,diuresis | - 2

Note Case No. 1-6, are organophosphate poisoning and cases No. 7-11 are carbamate

poisoning.

[
]

o
il

days between before and after treatments

days of admission in hospital

G9
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Table 15 Signs and symptoms in 11 patients with anticholinesterase

poisoning,
No of patients showing signs listed at lefr
Sign or Symptoms
Organophosphate Carbamate Total
poisoning poisoning
weakness 3 3
nausea and vomitting 3 1
dizziness 1 1
excessive galivation 5 ~ 5 10
dyspnoea ' 5 1
miosis 6 3
muscle fasciculations 5 5 10
fever 1 - 1
diarrhoea 2 - 2
unconciousness 3 1 4
abdominal pain T - b
cyanosis 1 - 1
death 1 - 1

In 6 patients with?organophosphate poisoning and 5 patients

with carbamate poisoning.
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Cholinesterase activities in patients with infectious hepatitis.

The results of serum cholinesterase activity in 35 patients
with infectious hepatitis are shown in Table 16. Fourteen patients
(41.187%) had normal values of serum cholinesterase and twenty one
patients (58.82%) had low serum cholinesterase. The mean value * S.D.
of serum cholinesterase activity was found to be 2.15 £ 0,73 I.U.
(range 0.57 to 3.81 1.U.) which was highly significantly lower

(P<0.001) than that of the normal subjects.

Results of serim cholinesterase activities determined weekly
from seven patients with infectious hepatitis for >-4 weeks is shown

in Table 17 and Fig. 6,
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Table 16 Serum cholinesterase activity in 35 patients with hepatitis.

Batient Sex ChE activity
No. (1.U0.)
1 M 2.71

2 M 2,86
3 M 2.39
4 M 1,64
5 M 0.71
6 M 2.58
7 M 1.51
B8 M i.10
9 M 2.16
10 M 2.15
11 M 2.90
12 M 3.32
13 M 1.90
14 M 2,01
15 M 1.65
16 M 2512
17 M 2.91
18 M 2.22
19 M 3.10
2¢ M 3020
21 M 1.63
22 M 2.95
23 M 3.81
24 M 1.51
25 M 1.%6
26 F 1.90
27 F 2.19
28 F 1,22
29 F 1.64
30 F 2.47
31 F 2.G3




Table 16 (continued)
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Patient Séx> ChE activity
No. (1.U0.)
32 F 0.57
33 2.69
34 1.47

- 35
Range .57-3.81
X | .14
S.D - 0,73
S.E 0.12

ﬂﬂﬂ?ﬂﬂﬂﬁwmﬂ‘i
QW]Nﬂ‘iﬁUNW]’mEﬂﬁEI
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Table 17 Serum cholinesterase activity in 7 patients with infectious

hepatitis expressed as the percentage of the first of

admission.
Patientr No of week after admission
No. 0 3 2 3 4
1 100 108.22 63.47 110.96 -
2 100 A 130,54 - -
3 100 7e459 140,98 139.89 177.87
4 100 4 156.95 - -
5 160 100, 53 116.84 - -
6 100 - 76.96 - 73.94
7 100 205,66 184391 - -
X 100 122.25 124,38 125.43 125.91
S.D. 0 49,74 39.74 20.46 51.97
S.E. 0 28.72 15.02 14.47 36,75
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—Fig.6 Showing. _the _mean % S.E. of serum _ cholinesterase levels

_in,.7*,V_patjent.s__,__lwit_h,_infectious hepatitis dunng 4 week

.admission. in_ _hospital .
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Cholinesterase activities in patients with malaria.

Results of serum cholinesterase activities in 57 patients

with falciparum malaria are shown in Table 13. 37 patients (64.91%)

of patients with falciparum malaria had nérmal_serum cholinesterase
activity and 20 patients (35.09%) had low serum cholinesterase acti-
vity. The mean value &5.D. of serum cholinesterase activity in these
patients was found to bas2,65 & 0.77 I.U. (range 0.81-4.55 I.U.) which

was significantly lower (P<0.05) than that of the normal subjects.

Results of serum cholinesterase activity in 6 patients with

falciparum malaria during their hospitalization for 5 weeks were

shown in Table 19. Figure 7 d4llustrated the alterations of serum
cholinesterase and expressed as the percentage of the first week, 4t
is appearant that the low serum cholinesterase increased quickly aand

reached the normal levels within thevﬁgh week.
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Table 18 Serum cholinesterase activity in 57 patients with falciparum

malaria.
Patient ‘ Sex ChE activity

No. (T.U.)
1 F 1,91
2 13 2.67
3 o N 2.91
4 T 2.89
5 E 3,23
6 3 2.28
7 F 2.91
8 ¥ 4 .46
g M 2.39
10 M 2.40
11 M 1.90
12 7 2.06
13 M 2.25
14 F 2.45
15 ~F 1.60
16 F 3.26
1 F 3;95
18 F . 12,03
19 F 2.47
20 ¥ 1.50
21 F 3.02
22 F 2.30
23 F 1.95
24 ¥ 3.72
25 F 1.17
26 M 1.56
27 u 3.86
28 M 1.76




Table 18 (continued)

Patient Sex CLE activity
No. (1.U.)
29 M 35.74
30 M 2,13
31 M 2.44
32 M 2.51
33 E 3.50
34 E 3.92
35 M 2.15
36 F 2.47
37 o 2,92
38 M 2.97
39 M 3.03
40 M 1.89
41 M 1.82
42 M 2.99
43 M 2472
44 M 3+33
45 M- 2.53
46 M 3.19
47 M 1.99
48 M 4,55
49 M 3.20
50 M 2072
51 M 2.99
52 M 2.76
53 M 1.75
54 M 3.53
55 F 0.81

69
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Table 18 (continued)

Patient s ChE activity
ex
NO. [ » (IuUa)
56 F 2.47
57 2.67
\\Wﬂfﬁgﬁf
Range /ﬁ 0.81-4.55

2.65

.‘\\\

S —— )
i -

ﬂﬂﬂ?ﬂﬂﬂﬁwmﬂ‘i
QW]Nﬂ‘iﬁUNW]’mEﬂﬁEI
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Table 19 Serum cholinesterase activity in 6 patients with malarial

infection expressed as the percentage of the first week of

admission.
Ne of week after admission
Patients

0 1 2 3 4 5

1 100 188,43 1253.27 188.48 216.75 -

2 160 139470 125,47 115.73 142.70 -

3 100 97,03 105 .49 103.85 89.56 -
4 100 49,92 78,13 86.25 109.79 118.33
5 100 151.56 180,44 190.22 176.89 194 .67
6 100 89.74 |'141.03 164.10 162.82 242,31
X 100 117.41 126 .47 141,44 149,75 185.10
S.D. 0 47.74 31.37 41,28 42.16 51.06
S.E. 0 21.35 14.03 18.46 18.86 29.48




( Percentage of initial value)

' Seérum ChE

2104

1801

150

120

72

Time { weeks |}

Fiq ..7..._.Showing .. the mean¥S.E.of serum cholinesterase levels._.in 6

_ patients. with falciparum malaria = durijng 5 week admission

in hospital .



73

Cholinesterase activity in patients with thalassemia.

Table 20 shows the result of serum cholinesterase in 27 B/E
thalassemia patfents. 9 patients (33.33%) had normal values of serum
cholinesterase and 18 patients (66.67%) had low values. Fopr out of
11 patients (36.36%) had normal red cell cholinesterase activities
and other 7 patients had elevated values, The meén values £ 5.D. of
.gerum cholinesterase and red cell cholinesterase in these patients
were 2.17 * 1,17 1.U. (safige 0.60-5.23 1.U.) and 29.77 + 11.11 1.0,
(range 17.99-52.67 I.us) respectively. The mean values of serum
cholinesterase activity was significantly lower (P<0.0005) than that
of the normal subjects &nd the mean valués of red cell cholinesterase

was significantly higher (P<0,0005) than that of the normal subjects.

The results of serum /cholinesterase activity in 8 patients
with Hb-H thlassemia were shown in Table 21, 3 patients (37.50%)
had normal serum cholinesterase-and 5 patients (62,50%) had low
values, The mean valtes was 2.11 + 1.10 7.0U. (range 0.83~4.40 1.U.)
which was significantly_lower (P<0.0005) than that of the normal

values.
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Table 20 Cholinesterase activity in serum znd red blood cell in 30

patients with B/E thalassemia.

Patient Sex Het. | ChE in W.B. | ChE in serum | ..ChE in red cell
No. | (%) (1.U.) (1.U.) (1.U.)
1 M 18 10. 74 2.79 46,96
2 M 15 6.72 2479 29.54
3 M 25 8.44 7e28 23.89
4 M 17 520 1.82 21.68
5 M | 23 10.97 5.23 30.18
6 M 18 104 82 1.60 19.27
7 M 12 3484 1.33 22,28

8 | M | 18 7 /20 1.58 32.85
9 F 23 10.97 5.23 30.18
10 F 18 10.82 1.63 52.67
11 F 27 7.31 3.08. 17.99
12 M - L 1.10 -
13 M - = 1.81 -
14 M £ = 2,98 -
15 M| - = . 1.42 -
16 M - ~ 0.80 -
17 M - - 2,07 -
18 M . v 2116 -
19 M L L 0.88 -

* 20 M - - 1.33 -
21 W = = 2.78 1
22 F - - 2,00 -
23 F - - 0.96 -
25 F - - 0.85 -




Table .20 {continued)

Patient Sex Hct. { ChE in W.B, | ChE in serum | ChE in red cell
No. (%) (1.U.) (1.9.) (I.U0.)
25 F - - 3.56 -
N ii 27 i1
Range 12-27 3.84-10,97 0.80-5.23 17.99~52.67
X 19,45 8.43 ATy s 29.77
S.D. 4,50 2.59 1B Y 11.11
S.E. 1.35| 0.78 0.22 3.35




Table 21 Serum cholinesterase activity in 8 patients with Hb-H

thalassemia.
Patient ChE activity
NO ] Sex (I * U - )

QRININTAUNMINNEY
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Cholinesterase activity in patients with congenital heart disease.

Result of serum and red cell cholinesterase activities in 17
patients with congenital heart disease is shown in Table 22. 14 out
of 17 patients (82.357) had normal serum cholinesterase and 3 patients
(17.65%) had low serum cholinesterase activity. Ten out of these
patients (58.82%) had normal values of red cell cholinesterase and
7 patients (41.187%) had low sérum cholinesterase activity. The mean
values * 3.D. of serum gholinesterase apd red cell cholinesterase in
1? patients with congenital heart disease were found to be 3.10 +
0.99 1.U. (range 1.98-5438' 1.0U.) and 49.75 % 4.47 I.U. (range 15.69-
30.11 1.U.) respectively. There was no significantly difference
(P>0.05) between the serum and.red cell cholinesterase activities of

these patients and those of the normal subjects,



Table 22 Cholinesterase activity in serum red blood cell in 17

ratients with congenital heart disease.

No.| Sex Het. ‘Cholinesterase Cholinesterase Ch011::3t§23ie 1n
{7) in W.B., (I.U.)]in serum(I.V.) (1.0.)
1] 7} 41 9.72 5.38 15.98
2| 7| 29 10.03 4,406 24 .65
3| F | 46 11.02 2.33 21,17
4y F| 35 6.94 2.67 14.88
51 F | 32 8708 2.74 19.45
6| F | 37 7074 2.74 16.25
7| F{ 40 g8 2.79 16.25
8| F| 33 8. 41 3.93 17.51
9| F | 33 9.58 3.91 21.09
10| 7| 37 11.91 1.23 30.11
11| F | 42 11.07 3.63 23.97
i2 | M| 37 9.23 3.54 18.90
13| M| 51 5.57 3.19 15.69
14 | M | 39 8.79 3.86 16.61
15 | M [23.5 7.98 1.98 27.53
16 | M | 37 8,54 2.01 19,66
171 M| 34 7.28 2.66 16.28
Range [23.5-51{l 6.94~11.01 1.98-5,38 15.69~30.11
X 36.85 $.06 310 115175
S.D. 6.35 1.39 0.99 4,47
S.E. 1.54 0.33 0.24 1.08

78
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Cholinesterase activities in pregnant women.

Results of serum and whole blood cholinesterase aciivities
in the first, second, and third trimesta; of pregnancies are
shown in Table 23 and Table 24 respectively. The mean&values + 8.D.
of serum cholinesterase of 25 pregnant women in the first, second,
and third trimester were 2.08 * 0139 I.U. {(range 1.35 to 2.67 I.U.},
2,37 £ 0.46 I.U. (range 1943 to 3.18 I.U.), and 1.92 £ 0.44 1.U.
(range 1.10 to 2.55 I.U.) respectively. The mean values of cholines-
terase activity in the' first, second, and third trimester were signi-

ficantly lower (P<0,0095) than that of the normal subjects.

The mean values * 5.D. of whole blood cholines;erase activity
in the first trimester, second trimester, and third trimester preg-
nancies were 8.78 + 0.85 I.U, (range 7.03 to 9.89 1I.U.), 8.38 £ 1.03
I.U. (range 6.18 to 9.37 1.U.), and 9.89 * 1.37 1.U. (range 8.34 to
12,44 1.U.) respectively. They were also significantly lower (P<0,95)

than those of the normal female blcod donors.



Table 23 Serum cholinesterase activities of 25 pregnant women in

the first, second and third trimester.

80 .

serum cholinesterase activity (I.U.)
Sample No.
first trimesfer second trimester | third trimester

1 1.35 ¥.43 1.71
2 2.67 3.18 1.15
3 1.89 e 2,51
4 1.6 1,93 1.74
5 1.75 2.68 1.01
6 2.52 2.27 2.55
7 k.35 1.89 2.48
8 1.52 2.43 2.01
9 1.74 2,45 2,26
10 2.18 2,02 1.35
11 1.98 1.69 1.48
12 1.79 2.98 1.87
13 2.47 2.33 1.43
14 1.95 2.55 2,32
15 2.49 1.95 1.34
16 1.71 2.63 1.92
17 2.59 1.67 1.75
18 1.62 2.16 1.75
19 2.36 2.66 2,34
20 2140 12060 2.34
21 2.30 2.67 2.32
22 2.16 3.13 = 2.25
23 2,27 2,13 1.78




Table 23 (continued)
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serum cholinesterase activity (I.U.)
Sample No.
first trimester | second trimester | third trimester

24 2.52 2,79 2.20

25 2.60 2483 2.11

X 2,09 2.37 1.92

S.D. o739 0.46 0.44

S.E. 0.078 .09 0.09
Range ln 35_2 .67 1 043-3' 18 1 n01—20 55
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Table 24 Cholinesterase activity in whole blood of 10 pregnant.

woman in the first, second and third trimester of pregnancy.

Whole blood cholinesterase activity (X.U.)
Sample No.
first trimester | second trimester i third trimester

1 8.14 618 ' 7.95

2 7.03 Oell.. 8.34

3 8.65 3.06 . 9.36

4 ~9780 ' 8.31 10.22

5 9:.79 9,14 9,95

6 2,15 9.37 9,17

7 B8.46 8.35 12.44

8 8063 8.78 8.35

9 8.59 9,32 11.01

10 9. 44 7.19 10.10

X 8.78 8.38 9.69

S.D. Q.85 1.03 1.37

S.E. 0.27 0.32 0.43
Range 7.03-9,89 6.18-9.37 7.95-12.44

b
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Table 25 Cholinesterase,activities in the first, seccond, and third

trimester of pregnancy.

Cholinesterase activity (I.U.)

first second third
 trimester trimester trimester
Serum cholinesterase
No. examined 25 25 25
Mean 7.09 2,37 1.92
S.D. 0439 0.46 0.44
Range 1,35<2:6% 1.43=3,18 1.01-2,.55
Whole blood ChE
’No. examined 10 1¢ 10
Mean 8,78 8.38 9.69
5.0, 0.85 1.03 1.37
Range 7.03-9.89 6.18=9.37 | 8.34~12.44

A
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Cholinesterase activities in blood and serum obtained from umbilical

cord of childbirths.

The results of serum, whole blood and red cell cholinesterase
activity of 24 samples were shown in Table 26. The mean values ¥ 5.D.
of serum cholinesterase and red cell cholinesterase activities were
found to be 2.87 * 0.54 I.U. {(range 1.93-3.85 I1.U.), and 12.07 £ 1,72
1.U. (range 9.45-16.45 T.U.) respectively. The mean value of serum
cholinesterase activity wis not significantly difference (P>0.05)
from that of the normal value, but the mean value of red cell choli-
nesterase was highly sdgnificantly lower (P<0.0005) than of that the

normal value,
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Table 26 Cholinesterase activity in whole blood, serum, and red

blood cell in 24 samples of blood obtained from umbiiical

cords.
| 1
Sample Het. ChE in W.B. ChE in serum ChE in red cell

No. ] (%) (1.0.) (x.u.) (1.9.)

1 45 8.58 2.65 : 15.83

2 48 6.33 s 10.94

3 38 | 5710 2,09 11.34

4 50 6. 5 3.07 10.01

5 43 5,67 2.02 10.51

6 36 5.91 2.15 12.59

7 57 9.18 ; 3,59 13.40

8 45 832 3.83 13.81

9 43 8.50 2.50 16,45

10 53 #28 © 2.52 O 11.46

11 51 8.27 3416 12,60

12 53 6.64 1.93 10.44
13 57 707 3.23 9.97

14 56 . 7.44 P — 11.22

15 34 5.53 3.85 : 11.73

16 52 7.47 2.59 11,86

17 48 7,20 3. 52 12.23

18 49 6.90 3.25 10.70

19 35 6.16 3.08 11.88
20 42 5451 | 2,66 9,45

21 45 7.64 3.50 12.69

22 50 8,06 2.78 C 13,34

23 46 7.31 2.05 13.48

24 55 8.08 3.54 11.79

Range 34-57 | 5.10-8.58 1.93-3.85 9.45-16.45

X 7.17 . 2.87 12.07
S.D. 1.08 - 0.61 1.72
S.E 0.22 0.13 0.35
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