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Abstract

For explanation of the mechanism of microfilarial periodicity, it is a basic problem
{0 know the survival time of microfilaria in the host. Therefore, there have been rep-
orted several papers concerning the experimental investigations.on it. Viewing these pap-
ers reported in the past, however, there is found a great difference in the survival times
obtained by each investigator. This disagreement may due to the irrationality of proced-
ual method employed in these studies. In the present study, the author attempts to
discuss the longevity and viability of microfilaria in vérious conditions from the results
obtained by using a new method originated by us.

When the heparinized blood containing microfilaria is maintained in a test-tube,.
living microfilariae swarm together nzar the boundary area between the blood plasma and -
the blood cell sediment. Microfilariae were isolated from there by pippett, removed to
the various kind of media in the watch-glass and then incubated in the glass capillaries.
Under microscope, the activity of each microfilaria was checked until all microfilariae
died and the numbers were counted every 8 hours. When the commulative mortality Was
drawn on 1bgarithmic scale, a straight regression line could be obtained. The theoretical
mean survival time can be represented by the 50 per cent value of mortality on this
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regression line. For this observation, microfilaria of Dirofilaria immitis and Whuchereria bancr-
ofti were used and the total numbers in each group of the experiment were approximately
1,000 - 3,000.

First of all, the viability»was tested at various temperatures and in various media
such as distilled water, physiological saline solution, and the blood plasma of animals and
human beings. When one compares the mortality curves given by different temperatures
from 5°C to 37°C, it becomes clear that the survival time in vitro of microfilaria
depends much on the temperattire. Generally speaking, the survival time was longer in
refrigerator at 5°C than at room temperature of 20°C, while it was signifcantly short at
37°C.

In physiological saline solution, the mean survival time of D. immitis microfilaria
expressed by 50 per cent value was 216 hours at 5°C, 61 hours. at 21°C, 9 hours at 37°C
respectively, but in each group, the last microfilaria was remained alive for 426 hours
352 hours and 48 hours after all others died out. The survival time was also 1nf1uenced
by the kind of media in which microfilariae were incubated, for example, the mean
survival time of D. immitis microfilaria at room temperature was approximately 74 hours
. in distilled water, 61 hours in physiological saline solution and 216 hours in the rabbit
blood plasma, and it was longest in the blood plasma of non-infected dogs as long as 254
hours. It was of interest to note that the blood plasma of infected dog tend to reduce
the survival time of D. zmmms microfilaria. The survival time of bancroftian type microf-
ilaria in vitro as compared to that of dog heart worm was relatively short in any condi-
tions, especially the viability was found markedly inhibited in the blood plasma of animals
other than human being. This finding suggest that bancroftian filarial worm has the high
specificity in adaptation to the host.

In order to see the longevity of microfilaria in vivo, the living microfilariae were
transfused intraveneously into fresh animals. In the dogs received intraveneous transfusi-
on of the blood containing about 950,000.5,700,000 microfilariae of D. immitis, the microfi-
laria continued the emigration into the peripheral circulation for a long time at least
more than 50 days, showing a nocturnal sub-periodic fluctuation in the number, However,
the microfilariae transfused into rabbits disappeared from the peripheral blood within -21
days, during which the periodicity was rather indistinct. On the other hand, it was noti-
ced that W. bancrofti microfilaria could not be demonstrated in the blood streams of
recipient dog and rabbit, even if a large number of the larvae were given. However, of
the animals which were autopsied immediately after tte transfusion, a moderate number
of the living larva was usually recovered in the various organs such as the lung, hver
~and k1dney
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Fig. 1 Incubation of m icrofilariae into
micorotube.
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various media.
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Fig. 2 Cummulative mortality rate of micro-
filaria in distilled water, 20°C.
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Table 1. Mortality of microfilariae jncubated in distilled water
at 20°C according to lapse of time.

1. D. immitis

No. Of}Ng{fOf ' Incubation .period (hrs)-
Exp |test€d 8 16 24 40 56 72 88 104 120 136 152 176 184 196 216
_ | . .
1 225 e 0 ¢} 42 54 141 149 158 160 180 209 225 )
2 222 g O ¢} 45 57 147 165 165 167 133 195 220 222
3 252 0 0 0 12 45 180 228 228 230 ) 237 249 250 252.
4 449 0 O 20 37 60 163 264 275 280 315 336 423 431 449
5 307 0 0 0 18 25 141 195 203 221 288 297 301 301 304 307
6 517 o 0 0 13 36 121 180 212 251 324 364 491 508 517
-
Total 1972\ 0" 0 20 167 277 902 1181 1241 1309 1527 1650 1910 1939 1969 1972
| (1.0) (8.4)(14.0)(45.7)(59.8)(62.9)(66.3)(77.4)(83.6)(96.8,(98.2)(99.8)(100.0) "
( ) : mortality
2. W bancrofti
No o;No. of Incubation period (hrs)
Exp. | B8 | 8 16 24 40 56 72 88 104 120 136 152 168 102 200

1 090 | 117 267 349 549 650 745 851 033 968 979 980 990
2 764 66 171 220 441 533 569 659 698 . 723 752 756 760 760 764
3 237 14 71 86 178 212 222 234 235 236 236 236 236 237

197 509 655 1168 1395 1566 1744 1866 1927 1967 1981 1986 1987 . 1091

Total| 19911 9 5)(25.5)(32.8)(58.6) (70.0) (78.6) (87.5) (93.7) (96. 7) (98.7) (§9.4) (99.7)(99.7) (100.0)
» ( D : mortality
Fig. 3 Mortality curve of microfilariae of D. Fig. 4 Mortality curve of microfilariae of W.
immitis in physiological saline solution bancrofli in physiological saline solution
under the various temperature. under the various temperature.
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Table 2 Influence of temperature on survival time of microfilariae
1. D. immitis :
Incubation period(hrs)
No. of mf. )
Temperature | 74 o4 8 16 24 49 56 72 88 104 120 136 152 168
37°C 1794 773 1377 1594 1785
(43.0)  (76.7)  (88.8)  (99.4)
20°C 1316 0 0 65 278 538 745 837 901 963 - 991 1038 1102
(4.9 (2L.1)  (40.8)  (56.6)  (63.6)  (68.4)  (73.1)  (75.3)  (78.5)  (83.7)
5<C 2004 0 1 1 21 29 51 08 130 202 338 444 548
(0.04) (1.0) (1.4) (2.5 (4.8) (6.4)  (10.0)  (16.8)  (22.1)  (27.3)
Incubation period(hrs)
No. of mf.
Temperature tested 184 102 200 216 232 248 264 280 296 312 352 426
37°C 1794
20°C 1316 1178 1220 1236 1848 1253 1363 1276 1290 1203 1392 1316
(89.5) ~ (92.7)  (93.9)  (94.8)  (95.2)  (95.9)  (96.9)  (98.0)  (98.4)  (98.9) (100.0)
5°C 2004 704 773 838 1002 1271 1413 1521 1656 1744 1862 1948 2004
(35.1)  (38.5)  (41.8)  (50.0)  (63.4) (70.5)  (75.8)  (82.6)  (87.0)  (92.9). (97.2) (107.0)
() : mortality rate
2. W.bancrofti
- i Incubation period(hrs)
; No. of mf. )
Temperature tested 8 16 24 49 56 72 88 104 120 136 152 168
37°C 1099 431 767 1044 1099
(39.2)  (69.7)  (94.9)  (100.0)
20°C 1305 0 0 1 23 101 278 524 669 955 1129 1284 1301
: (0.5) (1.7) (7.7 (21.3)  (40.1)  (58.9)  (73.1)  (86.5)  (98.3)  (99.6)
5°C 1961 0 0 36 68 115 189 303 421 537 639 765 890
(1.8) (3.4) (5.8) (9.6)  (15.4)  (2L.4) (27.3)  (32.5)  (39.0)  (45.3)
Incubation period(hrs)
No. of mi.
Temperature tested 184 192 200 216 232 248 264 280 296 312 352 376
37°C 1099
20°C 1305 1303 1305
(99.6)  (100.0)
5°C. 1961 . 950 670 1011 1126 1238 1363 1505 1607 1691 1780 1919 1961
(48.4)  (49.6)  (S5L.5)  (57.4)  (63.1)  (69.5)  (76.7)  (81.9) = (86.2)  (90.7)  (97.8) (100.0)

¢ ): B.oﬁm_ﬁ% rate
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1. D. immitis

Table 3 Comparison of viability of microfilariae in various kind of media.

Incubation period(hrs) 8 16 24 40 " 56 72 83 104 120 136 152 168 184
No. of
Kinds of media mf. Cummulative number of died microfilariae
tested .
Distilled water 1972 | 0 0 20 167 277 902 1181 1241 1309 1527 1650 1855 1949
o . . (1.01)  (8.46) (14.04) (45.74) (59.88) (62.93) (66.37) (77.43) (83.67) (84.06) (98.83)
Physiological saline solution | 4356 | o o0 65 278 538 745 837 o0l 963 991 1038 110z 1178
Blood plasma (4.03) (21.12) (40.88) (56.61) (63.60) (68.46) (73.17) (75.30) (78.57) (83.73) (89.51)
. Uninfected man 2074 0 0 0 24 89 228 375 532 647 785 894 1040 1180
(1.15)  (4.29) (10.99) (18.08) (25.65) (31.19) (37.84) (43.10) (50.14) (56.89)
Uninfected rabbit 2580 0 0 9 79 162 286 332 357 459 568 625 861 1004
0.34) (3.06) (6.27) (11.08) (12.86) (13.83) (17.79) (22.01) (24.22) (33.37) (38.9D)
Uninfected dog 2300 0 0 0 9 21 42 142 192 304 406 457 540 620
0.03) (0.91) (1.82) (6.17) (8.34) (13.21) (17.65) (19.86) (23.47) (30.00)
Infected dog 1. 1220 | 0 O 9. 21 59 108 119 123 178 216 253 332 376
0.6) (1.6) (4.5 (8.3 (O.1) (9.4 (1387 16.6) (19.4) (25.5) (8.9
dog 2. 1206 0. 0 0 32 104 335 551 625 775 860 927 983 1018
(2.6) (8.6) (27.7) (45.6) (51.8) (64.2) (7L.3) ~(76.8) (8L.5) (844
dog 3. 1732 0 0 8 190 606 703 809 863 1047 1099 1174 1231 1273
. .4) (10.9) (34.9) (40.5) (46.7) (49.8) (60.4) (63.4) (67.7> (7LO)  (73.H)
Incubation period (hrs) 192 200 216 232 248 264 280 296 312 328
| No.of
Kinds of media mf. Cummulative number of died microfilariae
Komw@m
Distilled water | 1072 1958 1969 1972
I . . (99.29) ($9.84) (100.00) ,
Physiological saline solution | 46 | 1y0 1236 1248 1253 1263 1276 1290 1205  1302° 1306 1316 (352 hrs)
Blood plasma (92.70) (93.92) (94.83) (95.21) (95.97) (96.96) (98.02) (98.40) (98.93) (99.24)
Uninfected man 2074 1216 1270 1338 1437 1504 1605 1637 1735 1803 1853  —2074 (534 hrs)
(58.63) (61.23) (64.51) (69.26) (72.51) (77.43) (81.34) (83.65) (86.93) (89.24)
Uninfected rabbit 2580 1047 1062 1301 1638 1793 2076 2300 2341 2380 2437  —2580 (480 hrs)
(40.58) (41.16) (50.42) (64.48) (60.49) (80.46) (89.14) (90.73) (92.24) (94.45)
Uninfected dog 2300 745 786 879 1010 1088 1224 1347 1474 1714 1901  —2300 (440 hrs)
(32.39) (34.17) (38.21) (43.71) (47.30) (53.21) (58.56) (64.08) (74.52) (82.65)
Infected dog 1. 1299 498 525 702 934 1028 1083 1201 1266 1299
) (38.3)  (40.4) (54.0) (71.9) (79.1) (83.3) (92.4) (97.4) (100.0)
dog 2. 1206 1024 1033 1061 1079 1116 1152 1180 1194 1201 1205
(84.9) (85.6) (87.9) (84.4) (92.5) (95.5) (97.8) (99.0) (99.5) (100.0)
dog 3. 1732 1281 1290 1312 1345 1359 1370 1386 1400 1434 1448  —1732 (624 hrs)
(73.9)  (74.4) (75.7) (77.6) (78.4) (79.0) (80.0) (80.8) (82.7) (83.6)

: mortality rate

¢
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2. W. bancrofii

Incubation period (hrs) ; 8 16 24 40 56 72 88 104 120 136 152 168
; No. of
Kinbs of media mf. Cummulative number of died microfilariae
: ‘ tested
Distilled water 1991 197 509 655 1168 1395 1566 1744 1866 1972 1967 1981 1986
L . . (8.8) (25.5) (32.8) (58.6) (70.0) (78.6)  (87.5) (93.7) (96.7) (98.7) (99.4)  (99.7)
Physiological saline solution | 5. 0 0 1 23 101 278 524 769 055 1129 1284 1301
Blood plasma (0.5) (1.7)  (7.7) (21.3)  (40.1) (58.9) (73.1) (86.3) (98.3)  (99.6)
Uninfected dog 1038 5 82 133 329 527 903 1048 1058
(0.4)  (7.7) (12.5) (31.0)  (49.8) (85.3)  (99.0) (100.0)
Infected dog 2170 1513 1522 1538 1635 1753 1839 1927 2002 2031 2051 2099 2123
(69.7) (70.4) (70.8) (75.3) (80.7) (84.7) (88.8) (92.25) (93.5) (94.5) (96.7) (97.8)
Uninfected rabbit 1935 1921 1935 :
. (99.2)  (100.0) .
Uninfectd man 1068 0 2 18 56 199 447 876 936 045 081 008 1018
Infected man 0.1) (1.6) (5.2) (18.6) (41.8) (82.0) (87.6) (88.6) (91.8) (93.4) (95.3)
. 1. man 3215 126 553 1321 2634 2307 2848 2871 2913 2926 2951 2999 3025
(3.9)  (17.2) (41.1) (83.5)  (87.3) (88.6)  (89.3) (90.6) (91.0) (91.8) (93.3) (94.1)
2. man 1730 21 81 210 1035 1277 1389 1488 1517 1536 1566 1590 1605
(1.2)  (4.6) (12.1) (59.8) . (73.8) (80.2)  (86.0) (87.5) (88.7) (90.5) (91.9) (92.8)
3. man 2974 0 6 220 428 1713 1856 1972 2210 2311 2382 2504 2528
(0.2) (7.4)  (14.4) (57.6) (62.4) (66.3) (74.3) (77.7) (80.1) (84.2) (85.0)
Inoubation period (hrs) 184 192 200 216 232 284 264 288 336 360 368 432
No. of :
Kinds of media mf Cummulative number of died microfilariae
tested
Distilled water I 1991 1986 1687 1991
. . . . 99.7 99.7 100.0
Huvwmwopomwomi saline solution 1305 maowv Aaamv ( ) ,
Blood plasma (99.8) (100.0)
Uninfected dog 1058
Infected dog 2170 2146 2146 2151 2137 2157 2158 2160 2167 2170
(98.8)  (98.8)  (99.1) (99.4) (99.4) (99.4) (99.5) (99.8)  (100.0)
Uninfected rabbit 1935
pninfected man 1063 1034 1043 1046 1050 1055 1050 1062 1065 1067 1067 1068
(96.8)  (97.6) (97.9) (98.7) (98.7) (99.1) (99.4) (99.8) (99.9) (100.0)
1. man 3215 3054 3089 3122 3144 3166 3192 3202 3215
(95.0)  (96.1) (97.1) (97.8)" (98.5) (95.3) (99.6) (100.0)
2. man 1730 1646 1655 1662 1675 1688 1702 1709 1718 1728 1730
(95.1)  (95.6) (96.0) (96.8) (97°5) (98.3) (98.7) (99.3) (99.8) (100.0)
3. man 2974 2537 2563 2587 2620 2629 2647 2659 2700 - 2802 2837 2876 2074
: (85.3) (86.9)  (88.1) - (88.4) (89.0) (89.4) (90.8) (94.2) (95.4) (96.7) (100-0)

(86.2)

( ) :lmortaity rate
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Fig. § Mortality curve of microfilariae in

various media at 20°C.
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Fig. § Emigration of microfilaria into peri-
pheral blood of recipient dogs and

rabbits after inoculation.
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Fig. 7 24-hour rhythm of microfilaria of D. immi#is inoculated into animals.
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