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Brugia pahangi Infection
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Abstract: Peripheral blood eosinophil responses of Wistar rats, Mongolian jirds and
BALB/c mice were examined during the course of Brugia pahangi infection. Eosinophil
responses developed during early prepatent phase of infection (peaking at 2-4 weeks) in-
dependent of host species. Patent phase eosinophil responses were different from each

other, namely, mice lacked this phase response. Jirds showed weak and transient
eosinophil response (at 10-15 weeks) but it was completely suppressed to normal level

within 16th week of infection in contrast to those continuous response in rats over 60th
week.
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Lymphatic filariasis have been investigated in various rodents, however, their ap-
plicability to a model for human filariasis has not been fully evaluated because of variety
in their response during the course of infection, i. e., differences in susceptibility or dif-
ferences in protective capacity against challenge infection (Philipp et al, 1984). Therefore,
it is important to compare their effector mechanisms against filarial infection with a com-
monparameter such as eosinophil response to parasites. Eosinophilia is one of the most
characteristic feature of parasitic infections and eosinophils have been identified as impor-
tant effector cells not only for filariae (Higashi and Chowdhury, 1970; Greene et al, 1981)
but also for other parasites (Butterworth et al, 1982). Thus, the eosinophil response to
Brugia pahangi was examined in some laboratory rodents, rats and Mongolian jirds as
susceptible hosts and mice as resistant hosts.

Infective larvae (L3) of B. pahangi were obtained from Aedes aegypti mosquitoes in-
fected 14 days previously by blood meals on infected jirds. Wistar rats, Mongolian jirds
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and BALB/c mice were infected by subcutaneous injection of 500, 100 and 100 L3 at in-

guinal region, respectively.

Animals were bled every week from the retro-orbital plexus. Absolute eosmophil

counts were made using Hinkelman's diluting fluid. Cell counts were performed in a

Neubauer's hemocytometer. Miciofilaria counts were also made according to the Knott s

procedure (Knott, 1935) and/or by direct smear methods on 20 p¥ of blood.　　　　　　　　ヾ

Eosinophil responses were quite different between susceptible hosts and resistant

hosts. Namely, susceptible hosts (rats and jirds) showed two distinct phases of eosinophil

responses, one in the prepatent phase (peaking in 2-4 weeks) and another in the patent

phase (after 9-10 weeks), in contrast to only former response in mice (Fig. 1). Since the
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(A)male Wistar rats,(B)male Mongol血jirds and(C)male BALE/c mice(n-5,10
and 10, respectively unless otherwise stated in the figure). The values are the
mean and standard error of mean(SEM, vertical bars)of eosinophil numbers.

>=infected animals. Q-uninfected age-matched controls. Horizontal solid bars

indicate microfilaria positive.
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independent on host species, they might be induced by developing stages of larvae. The

second eosinophil responses might be induced by antigenic stimuli originated from

microfilariae, because it began at the 9-10th week of infection, the time when these

animals became microfilaremic. It is, however, clearly different in the pattern of patent

phase eosinophil responses between rats and jirds. i.e., eosinophil response of jirds is

weak and transient (reduced to normal level within 15th week of infection) in contrast to

continuous responses of rats over 60th week of infection. It has been reported that lym-

phocyte unresponsiveness was induced in the jird-Brugia system in this timing (after 13

weeks postinfection) (Lammie and Katz, 1983). Eosinophil hyporesponsiveness might be

related to that phenomena, and it may cause defective protective immunity to secondary

infection of B. pahangi in the jird model (Klei et al, 1980).

To trace the relationship between microfilaremia and eosinophilia in rats, animals

were treated with intraperitoneal injection of 200 mg/kg of diethylcarbamazine (DEC) for

consecutive 10 days. Blood eosinophil count increased in the first 5 days of treatment,

then decreased rapidly as microfilarial count decreased. Eosinophil count reached a nor-

mal level after an amicrofilaremic condition. This result supports the above hypothesis

that the latter eosinophil responses might be caused by microfilariae. In human filariasis,

peripheral blood eosinophilia has been reported (Arisato, 1954), and the tropical pulmonary

eosmophilia is considered to be induced by microfilariae (Webb et al, 1960). Therefore,

the Wistar rat might be a good model for an investigation of human eosinophilia caused

by microfilariae.

REFERENCES

l ) Arisato, S.(1954) : Hematological studies on the filariasis due to Wuchereria bancrofti. Nagasaki

lgakkai Zassi, 29, 712-725.(In Japanese with English summary)

2) Butterworth, A. E., Taylor, D. W., Veith, M. C., Vadas, M. A., Dessein, A. J., Sturrock, R. F.

& Wells, E.0982) : Studies on the mechanisms of immunity in human schistosomiasis. Immun.

Rev., 61, 5-39.

3 ) Greene, B. M., Taylor, H. R. & Aikawa, M.C1981) : Cellular killing of microfilariae of Onchocer-

ca volvulus: Eosinophil and neutrophiトmediated immune serum-dependent destruction. J. Im-
munol., 127, 1611-1618.

4 ) Higashi, G･ I. & Chowdhury, A. B.Q970) : In vitro adhesion of eosinophils to infective larvae of

Wuchereria bancrofti. Immunology, 19, 65-83.

5) Klei, T. R., McCall, J. W. & Malone J. B.(1980) : Evidence for increased susceptibility of

Brugia pahangi-infected jirds (Meriones unguiculatus)to subsequent homologous infections. J.
HelminthoL, 54, 161-166.

6 ) Knott, J.C1935) : The periodicity of the microfilariae of Wuchereria bancrofti. Preliminary report

of some infection experiments. Trans. Roy. Soc. Trop. Med. Hyg., 29, 59-64.

7) Lammie, P. & Katz, J. S.C1983) : Immunoregulation in experimental filariasis. I. Responses to

parasite and nonparasite antigens in jirds with Brugia pahangi. J. Immunol., 130, 1386-1389.



64

8) Philipp, M., Worms, M. J., Maizels, R. M. & Ogilvie, B. M.Q984) : Rodent models of filariasis.

Contemp. Topics Immunobiol., 12, 275-321.

9) Webb, J. K. G., Job, C. K. & Gault, E. W.Q960) : Tropical eosinophilia: Demonstration of

microfilariae in lung, liver, and lymph-nodes. Lancet, 1, 835-842.

Brugia pahangi感染ラット,ジャード,マウスにおける好酸球応答の差異

中西弘有,堀井洋一郎,藤田紘一郎,寺島賢二郎,上田正勝,黒川憲次

(長崎大学医学部医動物学教室)

雄のWistarラット,モンゴリアンジャード,BALB/cマウスにおけるBrugia pahangi感染

後の末梢血好酸球の動態を調べた.感染後早期(ピークは2-4週)の好酸球応答は,動物種

間で差がなく認められた.慢性期の好酸球応答は動物種間で差が認められた.すなわち,マウ

スにおいてはこの時期の好酸球応答は認められなかった.ジャードでは感染後10-15週で一過

性に弱い好酸球応答が認められたが,持続的なミクロフィラリア血症にも拘らず16週までに正

常値にもどった.一方,ラットにおいてはミクロフィラリアの出現している期間持続して好酸

球の応答が認められた.
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