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Fig. 1 Body temperature and microfilarial counts in the course of diethylcarbamazine treatments
(Wuchereria bancrofti; case No. 1, 2, 3, 5, 6, 8, 10, and 11).
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Fig. 2 Body temperature in the course of
diethylcabamazine treatment (Brugia malayi)
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Table 1 Case history of fever reaction

Duration
Onset of

Density of Age of Highest fever Other

Case microfilariae & fever body tem- above side
Filariasis number (/30 cmm) sex History attack perature 37.3C reactions

1 57 f, 50 none 12hrs 39.3 45 H.
Wuchereria C.
bancrofti A.
s
2 60 . 55 none 12 3.7 35 D
H.
.78
3 170 f, 59 Fever 10.5 39.8 44 C.
attacks H.
several A.
years ago E.
5] 196 f, 46 Fever 7.0 39.6 59 H.
attacks A.
1-2 times G
a year * L
Ve

6 54 m, 37 none 25.0 above 16+ none

88.5

8 137 m, 44 none 12.5 37.8 13 none

9 44 m, 67 none 18.5 37 .2 6 none
10 44 m, 34 none 13.5 38.2 24 &
F.

11 66 m, 65 none 14.5 37.6 ik none
Brugia 1 205 m, 37 Fever 17.0 40.8 58 F.
malayi attacks G
several Bk
times a 5
year i o
A.

LA.
B.
2 224 m, 55 about 39.5 above &,
14.0 72 F.
D.
H.
|
B
4 21 m, 50 - 38.3 = F.
H.
L
B.
5 68 f, 64 about 39.0 about Fs
12.0 48 H.
A.
L
B

Remarks and abbreviations :

* Fever attacks have occurred since 20 years of age. Lymphadenitis and lymphtruncularis
in the neck region occurred in fever attacks.

D. dizziness ;

A. anorexia ;
LA. lymphadenitis and B. bedridden.

C. chillness ;
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F. fatigue;

L.

lumbago ,

V. vomiting ;
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Table 2 Results of calculation mentioned

in Fig. 4

L‘ggfa&flg Incubation period in hours**

it group A group B A-B*
2.40 7.67 9.47 —1.80
2.45 747 8.82 —1.35
2:60 720 8.03 —0.76
2.55 7.03 Tl —0.14
2.60 6.80 6.23 0.57
2.65 6.52 5.31 1.21
2.70 6.17 4.33 1.84

Remarks :

* Zero point of A—B=2.558 e¢. i, Q:=361.4
operating unit.

#* Time required for onset of fever after
operating unit is reached.
Ti-t; and Te-tz were nearly 7 hours each.
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Fig. 3 The relationship between operating units
and elapsed time following drug administration
to microfilarial carriers of Wuchereria bancrofti,
until onset of fever. Operating units are in terms of
number of destroyed microfilariae per 30 cmm  of
blood. Numerals in brackets indicate microfilarial
density per 30 cmm prior to treatment.
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Table 3 Observed operating units and time elapsed after reaching the log. value of 2.558.

Observed value Calculated value

Micro- Operating Time until Operatimg
Case filarial uint in the attack unit in Time
Group number density logarithm of fever (T) logarithm elapsed (t) T-t
A 5 196 3.048 7.0 2.558 2.4 4.6
3 170 3.192 10.5 ” 3.3 7.2
8 137 3.219 12.5 " 2.4 9.1
mean 167.7 3.153 10.0 2.558 3.03 6.97
s. d. 7.63 0.24 2.27 " 0.44 1.85
B 1. 66 2.960 14.5 2.558 6.2 8.3
2 60 2.732 12.0 " 5D 3.5
1 57 2.742 12.0 " 8.4 3.6
6 54 3.065 25.0 " 8.7 16.3
9 44 2.852 18.5 " 10.0 8.5
10 40 2.662 13.5 " i 8 1 2.4
mean 46.5 2.832 15.9 2.558 8.82 7.10
s 8.98 0.138 4.61 1.51 4.74
Table 4 Relationship between the severity and length of febrile reactions and the
amount of operating units after attaining the critical operating unit.
Amount of operating
unit after attaining
theoretical unit
Amount of Maximum Duration of fever in hours
Case operating degree of
Group  number unit Logarithm fever (°C) =39°C =38°C 237.3°C
A 5 757 2.879 3.2 12 41 59
3 1195 3.077 3.5 ¥ 19 44
8 1293 3,112 2.4 0 0 13
mean 1086 3.023 3.03 6.3 20 38.7
s.d. 236.1 0.103 0.466 4.922 16.75 19.16
B 1. 5al.b 2.742 1.4 0 0 13}
2 179 2.253 17 0 0 30
i 191 2.281 3.3 7 38 45
6 774 2.889 2.8 0? 37 16+
9 350 2.544 1.3 0 0 6
10 98 1.991 2.0 0 4 24
mean a57.8 2.450 2.15 1.2 7.5 22
sid; 232.0 0.307 0.213 2.69 3.5 12.10
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Fig. 4 Schematic curves of two groups evident
in Fig. 3, represented by mean number of opera-
ting units. When the value of Q¢ changes, a time
exists at which (Ti-t1) of group A and (Te-tz) of
group B will be equal. (See Table 2).
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STUDIES ON THE FEVER REACTION OF MICROFILARIA CARRIERS
DUE TO ADMINISTRATIONS OF DIETHYLCARBAMAZINE

Hisasat YAMAMOTO & SHIGEO HAYASHI

(Department of Parasitology, The Institute for Infectious
Diseases, The University of Tokyo)

Nine carriers of microfilariae of Wuchereria bancrofti and four carriers of Brugia malayi
were examined for reactions to the administration of Diethylcarbamazine in a single dose of 2 to
8 mg per kilogram of body weight. The observations were carried out through the whole period
of fever reaction. The changes of microfilarial density and body temperature as well as miscel-
laneous reactions were recorded as often as possible at short intervals of time.

The fever reaction was noted to be closely associated with the extent of destruction of
microfilariae.  Though the fever reaction has so far been suspected to be of allergic nature by
many workers, definite evidence seems to be lacking. In the present paper it is postulated that
a certain product derived from the destroyed microfilariae acts as a pyrogenic substance, rather
than as an allergen.

The analysis of the observed data suggests that the mechanism involved in the fever
reaction may be as follows :

The substance from destroyed microfilariae acts as a primary pyrogen. The amount of the
substance produced in a unit of time can be represented by the decreasing number of microfilariae
per unit amount of blood during that time. The product of the amount of primary pyrogen
multiplied by the time units are cumulated and reach a certain quantity ; these, in turn, influence
production of another substance which acts as the secondary pyrogen. The latter supposedly
provokes directly the febrile reaction of the host, when the substance has been produced in a
sufficient amount during a certain incubation period.

In the cases of bancroftian carriers the above mentioned incubation period was revealed
to be nearly constant, 7. e., 7 hours. And the operating units of the primary pyrogen which
were required for initiating the production of the secondary pyrogen were found to be 361.4 in
terms of destroyed number of microfilariae per 30 cmm of blood multiplied by time in hours.
The period required to produce a sufficient number of operating units was around 5 hours; the
interval between the administration of the drug and the onset of fever reaction averaged around
12 hours.

However, the time in which the operating units reached the required amount of 361.4
varied considerably in accordance with the microfilarial count before treatment. The higher the
microfilarial count, the shorter the time observed. When a greater number of microfilariae were
killed in a shorter time the operating units would rise more rapidly.

It was also noticed that the cases in which the operating units continued to increase
remarkably even after reaching the required level of 361.4 units were liable to suffer from higher

and longer fever reactions.

(541)
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