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Abstract

Many investigators of the past discussed on the seasonal fluctuation in the number of
microfilaria emigrating into the peripheral circulation. To study this seasonal change, the
author calculated monthly the exact population density of D. immitis microfilaria. Micro-
filaria density was expressed by a total number of the larva in the blood which was taken
at every two hour for 24 hours.

Monthly fluctuation pattern of the population showed a peak count in the summer
season, usually around July and August, and then it gradually went down to the minimum
at the coldest winter season, in January and February, approximately one-tenth or one-
twentieth of the maximum count. It was confirmed, therefore, that microfilaria density in
the peripheral blood markedly varied according to the season 2s other investigators already
reported. However, the reasonable explanation for this phenomenon has not appeared in
the past. In this observation, increase and decrease in the number of microfilaria seemed
to depend on the atmospheric temperature.

As part of studies on this subject, therefore, the influence of eavironmental temperature
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to the density of emigrating microfilaria was experimentally investigated by changing the
temperature of the room where the animals were kept. When the room temperature was
suddenly raised and maintained at 25.0°C for about one month in winter, microfilaria in-
creased in the number as many as several times of the initial count within two weeks and
continued the same high level throughout the period of exposure to the temperature. When

the temperature was lowered from 25.0°C to 5.0°C, the mizrofilaria density rapidly dropped
down to the initial level.

The animals always maintained their normal body temperature without regard to change
of the room temperature. On the other hand, raising of the room temperature has brought
a significant increase of respiratory rate of animals being about twenty to thirty per
minutes. Increase in the number of microfilaria caused by raising of temperature was
more significant at night and the nocturnal periodicity se=smed to be rather distinct.

Blood of the infected dog containing the numerous larva was transfused intravenously
into some non-infected dogs and rabbits in which the microfilaria could survive for long
time showing a nocturnal periodicity. On this fresh hosts, there was also demonstrated
a similar effect of the atmospheric temperature upon the number of emigrating microfilaria.

These findings may indicate that raising of the atmospheric temperature stimulates the
emigration of microfilaria into the peripheral circulation from lung capillaries and the
seasonal variation in the number of microfilaria is attributed to the seasonal change of

atmospheric temperature.
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Fig. 1 Monthly fluctuation in the population
of microfilaria of D. immitis.
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Table 1 Seasonal changes of the population of microfilaria
and atmospheric temperature
Year Month | Number of microfilaria &tgg:gﬁl?g
‘ 1 2 (average)
1968 July 26916 (6.2) 25.0 (°C)
Aug. 27.1
Sept. 10029 (12.7) 24.3
Oct. 16062 ( 3.7) 18.6
Nov. 5695 ( 1.3) 2404 ( 3.1 13.8
Dec. 4821 ( 1.1) 1001 ( 1.3) 11.3
1969 Jan. 4338 ( 1.0) 787 ( 1.0) 7.8
Feb. 6803 ( 1.6) 2032 ( 2.6) 7.5
March 5584 ( 1.3) 2648 ( 3.4) 9.0
Apr. 14394 ( 3.3) 5380 ( 6.8) 15.5
May 31642 ( 7.3) 13557 (17.2) 19.1
June 46393 (10.7) 16908 (21.5) 21.4
TJuly 47695 (11.0) 19551 (24.8) 25.7
Aug. 42740 -( 9.9) 14673 (18.6) 27.9
Sept. 36816 ( 8.5) 11631 (14.8) 25.9
Oct. 12980 ( 3.0) 6066 ( 7.7) 18.5
Nov. 6431 ( 1.5) 2103 ( 2.7) 12.7
Dec. | 7362 ( 1.7) 1648 ( 2.1) 7.7
C ) Magnification rate of the number of microfilaria of each month to that of
January, 1969
Fig. 2 Increase in the number of microfilaria
D, AT 2 B HIC16542%, 4 HEIT 9282 caused by raising of room temperature.
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Fig. 3 Influence of room temperature upon Iig. 4 Showing typical periodicity of D. immitis

respiratory rate and body temperature microfilaria throughout the period of experiment
changing the room temperature.
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Table 2 Influence of change of room temperature upon 24 hour periodicity of microfilariae

eggggﬂ‘gm f‘eﬁgg 10 12 14 Nm 1§1m628f dg 242 4 6 8 10 12 14
) umber of microfilaria
5 7 5 i 4 3 5 2 3 2 0 4 1 3 2 4
2 25 3 1 2 9 6 0 14 9 4 3 3 2 1 4
1 ” 9 17 21 27 58 57 40 26 37 18 7 1 13 14
16 P | 18 31 61 63 76 118 102 128 113 87 74 36 42 27 36
23 ” | 53 68 65 146 165 189 250 248 224 246 131 132 61 42 110
30 5 23 28 49 81 59 76 52 24 28 28 25 15 6 15 23
5 506 389 343 347 352 313 310 340 368 460 422 389 308 391 313
2 25 301 257 433 299 465 357 415 451 472 356 452 394 369 455 412
2 9 ” 691 783 1199 1741 1522 1095 901 826 836 793 630 696 649 1186 1345
16 P 2104 2164 2450 3129 2997 1159 1411 1688 1298 1110 1013 1196 2161 1106 2572
23 ” | 2308 2650 2877 2762 2538 2312 2844 2303 1952 2824 2733 3071 2359 3493 2325
30 5 712 764 837 1252 632 778 784 519 020 778 449 837 467 S70 897
5 | 163 205 123 243 290 611 273 285 236 268 362 170 146 124 109
4 25 160 318 229 230 377 544 384 446 335 570 429 428 657 502 527
3 9 py 537 602 536 450 388 647 638 862 1115 1483 1534 939 665 723 663
T 19 p 1624 1354 883 788 914 1215 2187 2063 2078 2233 1839 1816 1530 1094 1003
51 " 1249 1173 896 929 1063 1380 1222 1864 1556 2425 1577 1573 1775 968 954
59 5 245 241 189 162 449 1005 1408 1166 1372 1161 939 784 504 232 193

Room temperature was raised to 25°C after incubation at 5°C for 1 week,
and lowered again to 5°C at 28th, 27th, and 52nd day respectively.
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Table 3 Influence of room temperature upon the number of microfilaria,
respiratory rate and body temperature of the host.
Days of { {?{3‘;‘ Number of Magnification ﬁ?ﬂg. Respiratory rate
experiment ‘ ("C). mf. rate °C) per minute
[ s ‘ 3563 38.30 7.6 C 8~ T)
} v 3229 38.27 7.2( 8~ T
1 |25 4077 1.26 38.84 58.4 (129~26)
4 ‘ o 5336 1.65 38.36 33.8 ( 69~20)
9 ” 9951 3.08 38.16 33.3 ( 66~14)
14 ” 14302 4.42 37.97 11.1 ( 16~ 8)
19 ” 18994 5.88 38.25 21.3 ( 84~ 7)
24 ” 14371 4.45 37.90 14.6 ( 27~10)
29 ” 14136 4.38 38.41 18.7 ( 58~21)
35 ” 17126 5.30 38.13 19.8 ( 38~10)
39 ” 18172 5.63 38.35 20.5 ( 30~16)
44 ” 18705 5.79 38.31 17.9 ( 24~14)
51 ” 17107 5.30 38.63 29.3 ( 44~17)
52 5 10466 3.24 37.75 8.8 (10~ 7)
56 ” 9121 2.82 37.98 8.0( 9~ 7
60 ” 7990 2.47 38.31 8.2 ( 9~ 6)

Room temperature was raised to 25°C after incubation at 5°C for 1 week,

lowered again to 5°C at 52nd day.

Number of microfilaria was expressed by the total number for 24 hours.
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Fig. 5 Influence of the room temperature upon
the appearance of microfilariae transfused
into fresh dog.
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Fig. § Showing typical periodicity of micro- Fig. 7 Influence of the room temperature
filariae transfused into fresh dog

upon the appearance of microfilariae
throughout the period of experiment P PP

changing the room temperature. transfused into rabbits.
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Table 4 Influence of change of room temperature upon 24 hour periodicity of
microfilariae transfused into fresh dog.

Days after Room Time of day
temp. 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14

transfusion °C) Number of microfilaria
4 20 ! 32 37 55 72 91 85 92 87 115 57 53 31 31 26 49
D 17 20 ‘ 42 36 30 60 72 95 104 65 74 50 23 40 30 22 40
31 20 j 26 36 52 60 70 70 51 72 57 44 8 38 17 30 34
2 20 1 91 76 131 160 206 223 233 271 211 193 177 140 89 115 87
2) 17 5 16 7 16 21 29 30 11 11 15 2 3 5 4 14 9
16 25 36 55 105 103 74 131 98 66 33 13 18 11 28 51 96
2 20 ' 13 6 13 59 101 107 107 127 146 131 54 61 28 20 34
3y 7 5 10 4 14 8 20 21 15 8 8 14 7 0 1 6 13
16 25 |34 38 79 838 78 65 61 24 19 27 15 16 19 41 67
2 20 , 56 57 131 242 345 304 325 384 351 260 132 123 82 78 145
4 7 5 ‘ 11 15 30 47 52 29 25 11 10 6 0 1 8 7 18
16 25 |3 20 85 82 126 128 156 155 65 45 38 18 14 26 82

Room temperature was lowered from 20°C to 5°C at 3rd day after transfusion,
and maintained at 5°C for 10 days, and raised again to 25°C at 13th day
1) kept in constant room temperature of about 20°C
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