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Detection of amount of protoscolices
of Echinococcus granulosus with resazurin reduction method
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Abstract; We aimed to establish a new experimental method to detect the total number of living protoscolices of Echinococ-
cus granulosus based on the reduction characteristic of resazurin that the resazurin could emit strong fluorescence when reduced
by mitochondrial enzyme. The fluorescence values of the protoscolices stained with resazurin was determined by fluorescence
spectrophotometer (excitation wavelength at 560 nm, emission wavelength 590 nm), and the morphology were observed by la-
ser scanning confocal microscope. A mathematical model was established based on the relationship between the number of living
protoscolices and the corresponding fluorescence values through the statistical method. Results of the laser scanning confocal
microscope showed that the living protoscolices stained by resazurin emitted red fluorescence while the death one emitted little
fluorescence. According to the relationship between the measured fluorescence values and corresponding protoscolices number,
a linear equation y=0. 019x+6. 453 was established, and the total numbers of living protoscolices could be obtained by putting
the fluorescence value (y) into the formula. The correlation coefficient of the mathematical model was r=0. 994 and P<C0.01,
which showed that the correlation coefficient r between living protoscolices number in each concentration and corresponding flu-
orescence values of each concentration was very significant. This study established a rapidly experimental method, which based
on the reduction characteristic of resazurin, to detect the total number of living protoscolices of Echinococcus granulosus in

vitro. This method avoids artificial errors and reduce the hu-
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Fig. 1 Image in light microscopy and laser scanning confocal microscope of protoscolices staining by resazurin for 20 h
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Fig.3 The R? value of various concentrations of resazurin
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Fig.4 The R? value of various dyeing time of resazurin

10 12 h

6.453,R*=0.989, M1 36 R H r=0. 994, XfHIX R
o ME B BRI 150 P<<0. 01, VLBA &4k
(1) 395 5 S ) o 0055 g e B X I 1) 7 D' A =2 ] ) AH
KRB r B,
2.6 AEEMST N TERIEIZ SR LN A E
SR S XE 9 YRS I B AT B R 25 40 A L AR R
B 2 A A7 52 56 04 X R B 28 AR 16 T 22 3 B A
A, AT B R 5 22 0 i 9 &5 (3R 2) . X &
YRS 4 X6 B 9 G AE 10 2 A S A7 90 A A8OT 25 4%
BT s BT A D i (8~ A7 52 90 5 26 BE A AR TR] L F 48 i i {8
H 179 /N T FAE 6. 96, LR B AN P47 58 5 X i

25

o e

10 + *

5+

0 L L L L L 1 1 1 J
0 100 200 300 400 500 600 700 800 900

Note: The equation y=0. 019x+6. 453,R*=0. 989
Es5s ELMEgENERENTIE

Fig. 5  Scatter diagram of protoscolex number and corre-

sponding fluorescence value
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Tab.1 Corresponding fluorescent value and living protoscolices amount in each hole
Times for Parallel The corresponding fluorescence values of different amount of protoscolex
experiment experiments 50 100 200 400 800
1 1 6.966 70 7.893 40 9.935 80 14. 845 90 20. 807 00
2 7.388 98 7.934 02 9.980 35 14.665 20 22.417 80
2 1 8. 180 05 9.071 50 11.113 70 14.618 00 21.612 80
2 7.797 03 8.780 83 11.105 00 13.304 50 20. 654 20
3 1 8.142 96 8.623 08 9.861 96 14.578 20 21.816 00
2 7.194 52 8.175 50 10. 065 50 15.260 70 22.161 60
1 1 7.214 17 7.847 99 9.454 82 13.561 90 22.126 90
2 6.979 19 7.905 16 9.800 08 14.723 40 22.576 60
5 1 7.371 48 8.293 76 11.112 90 14.981 80 23.392 80
2 6.840 23 8.185 37 9.967 29 14.565 10 21.513 87
6 1 7.643 56 8.035 10 9.884 20 14. 218 30 21.912 50
2 7.341 81 8.665 09 11.189 20 14.717 50 21.973 40
7 1 8.029 55 8.556 37 11.078 10 14.591 10 20.876 70
2 8.104 62 8.433 44 9.760 09 13. 868 70 21.131 00
8 1 7.418 29 8. 189 60 9.574 34 13.743 40 21.831 50
2 6.988 96 8.118 79 9.607 36 14.956 20 22.572 20
9 1 7.528 98 7.852 36 10. 292 20 14.999 00 22.808 50
2 7.283 56 8.514 74 11.135 20 14.925 70 22.980 20
F2 EAYLSBENEHEAEZENEESR
Tab. 2 Analysis of variance between the corresponds fluorescence value and protoscolex amount
Fluorescence 50 protoscolexes 100 protoscolexes 200 protoscolexes 400 protoscolexes 800 protoscolexes
value Parallel 1 Parallel 2 Parallel 1 Parallel 2 Parallel 1 Parallel 2 Parallel 1 Parallel 2 Parallel 1 Parallel 2
Sum 67.235 67.179 74,525 74,551 92. 430 92.488  130.540 130.590 197.570 197.6
Average 7.471 7.464 8. 280 8. 283 10. 270 10. 276 14.504 14.510 21.952 21.956
Standard error 0. 433 0.422 0. 447 0.471 0.652 0.677 0. 645 0.667 0. 857 0.756
Variance 0.188 0.183 0. 205 0. 208 0. 487 0.512 0.302 0.309 0.674 0.593

Note:the F value was 1. 79, the critical value of F is 6. 96;
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