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T4 ) TIEELIEANEZEEICOVT, £OH
mPCRHENEZI 707 4707 (M) O¥hbH, F
HEL TV SRR E, #EETERVCPEVIER
i, WIS (g, 1960). LA LEIRZEoffio
BAENF AR BT Thbh T % EPGPF oS, 7
1+ 7V TORACIERTER . EEPICENShS
HIIRME L L b RAPEHEN S0 L B3> T, Mf &
MEPCERESNE16ThS. FhICLrrbLT,
o> ME G & 25 AMER R D I i Z —E O (R
Y, RRYLESE I EGE L choe ME BEEOEIX, » 55
TEDHFAEMR B D L EHKRTHY, ThIVHFERD
sk 23 i, FEEEL o THLREIRZOE
WNEL BB LN, SEOBETHL MDD T
ZZicHET S

MHRUOEE

WIFFEH CTREBIEL T 52y b vF v b (Sigmo-
don hispidus) & A =% = (Bdellonyssus bacoti)
BrZhbiEop o THiff S THRicay bvT v bk
Wi (Litomosoides carinii) ZfFEH U7z, &4y L T Mf
Bikic s o2y b5y MERMLE Lidief =F =0
ar=—%, 2HBV03HEEAELCERT 4 7Y T
BAEGKT 2100272 L 2 — O THEB L7c D
b, EEay brIy bor—TIic 1BEANL, T2 b
FRYUCIREE LS (G52, 1955, 1958 b; fEjE.
1959). Z D%, 4 =%] (Malathion) 12XV ¥ =%Ef

L, LT v bEA = F=T7 ) —DRETHEEL DS
50 Rifud, Bk 11 EoRITiray, RER
B AR LTI L 7o iR 2 fenlic BEE R L7cy — ) —
HE~2y Mzl Y, 20 2.5cmm& 2T A F LigkiRiz
B, WitgA sy —VEEL, FAYPREEHELT
Table 1. Results of blood examination for micro-
filariae and collection of adult worms from

cotton rats experimentally infected
with Litomosoides carinii

Mt
Adult of Max
L. carinii count CSount b/a /
of Mf at aut- a2

opsy (%)

L .. B e
L -243 166 185 302 176  58.2

Y - 49 36 137 2731 1633 59.8 19.9

X -123 11 127 1352 1352 100 10.6

Animal

X -122 57 116 1062 1004 94.5 9.14
C’-171 64 93 2432 1322 54.4 26.7

X -128 113 90 1429 284 19.9 15.9

C -379 135 90 841 299 35.6 9.33
R -182 23 48 3911 3616 92.5 81.5

V-3 27 37 2672 1175 44.0 72.2

Z -141 28 33 5794 5684 98.0 175.6

X -126 26 27 2976 115 3.9 110.2

vV-72 21 23 1017 48 4.7 44.2

R -184 11 21 3480 804 23.1 165.6

B’-161 17 19 1542 1207 78.3 8l1.2

E’-356 23 19 1325 554 41.8 69.7

A’-168 11 17 2749 1539 56.0 163.5

F -106 15 12 231 181 78.4 19.3

D -108 3 10 1321 931 70.3 132.6

D - 90 2 6 786 744  94.7 131.0

O -165 5 5 175 165 94.4 35.0

R -330 0

4 1187 986 74.7 296.8
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Mf $& 5E Lic. Ry #E % 60 H AR Tt ic Mf
EIEAT HIC 725 h3, WL T, EICBOHRIEE
B5LEBECGEL, UHBRRECEYI LTS &Y,
1958 a; M, 1964). HUEAERLT, BECHEE Vv
_ETERZLBERENZay Ty PEEIKRL
T, MapER, EoRCERAIC D RS SR iE TS
THERL, Mo & B & iTaE L.

iR L BHR

R ERpiof, HmEo L CIECE<T, 5
1RICEBF 2. Zhicid, FERIRYDICBEE L 7chkm
B>, 2.5cmm Mg 720 © ME Kk, HEREEO Mf $k
FRLTHS. FROEIE, M ¥SREIGELLD
LT, LabhAESL ZhGECRANREELY. £h
BESEFEHET S ETIE, M OEEICHSHOTHE
ERRBORT, BET5000856bR T A LER
NEP6THS. HREFORRETFTHIC. €TDLED
Mf ¥k, ZHhOEGEIEHCHT 5 HBERIRIRLTE
WA, Bz, EEED 3.9%, 4.7% b okt
xicHREh AR D 5. ERETEROMOML, &
BeD 74.7% T dofd, BRciEmd R L Hahor
Bl dH 20T, MRBIZLHDCIFHT L THELS D
NieboRH5hbahicy. ZOEKRT, SEIOHBE
DR ZERICERICELZ LD LRBEARVTHS
5. L LZhll bicEggnslebon s 2 LidEil kL
Wiz DT, UTFOBRICHETS.

Cumubeted number of
reproducted Mf

L Dok care of 1f

> \ Observed density of
¥R Mf in blasd.

~

— days

Fig. 1 A model of the changes of microfilaria
density in blood during the course of infection

iR Mf oFmEELZ IET 2 BRI, BE{b
B5THHH. FlZITMER R OPEAER T IS 2 REIFHY 7L
ik, Mf o#Ff, brvEIhbickiETEEMOR
®wOIhCRSAEORENUSEELEESTETHS S
2, B EBA{EL T, MfROHEREBRIIZR L

7o, H1HTH L. MRBEOTRTHARERTET
EN6DHHLDOTHEERAPEZLFLD, —F Mf i
HETH5L0RbbbNTL BE, ZORF7 vADET
WAL ME 2580 B 27 LT L BRMC, HEFERER
SMTAHLOLEE L. 0RO Mf ¥, FELT
SHERR R L D X5 BRI H D0 EHSTAH.

MF= 13347 e %2 F

™ .
L e Fomale adelt worns

Fig. 2 Correlation of the maximum microfilaria
count with the number of infesting
adult female worms

FIE, 50, ThERRLEEZRICAONS
W<, ERROTEOMICIE, ToEEDBEERR X )
CRZ5. LEUFMichs L, 82 icEART SR
DX HBEBPEET SO LY. ZofBIEKRDO XS
LTEEHEhZLDTHSE. M OEEEEZOLDOT
B, TREFELTCOLMRATERTS. Thbb,
ERHCET S E T, M1 EY D 23 EA L ME iz
BIEECETH A 5. MR OEAREHDO—2DRIEEL

25
X —_ Y=2./28- 000903 X
b o
N2

= 7% 55
#2 4 Famile adsl oorses

Fig. 3 Correlation of the maximum microfilaria
count per female with the number of
infesting adult female worms
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a, b %L+, log M=a+bF 72 % BERRD AL
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5L, M=133.4¢0-0208F L jr 7,

2[R Lic ME o fl, @woBgETthEond
ETH 57, THIFMEREORTHRT SHIOHETH 55
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F2 5 Z=MF=MFeCF L71%. Zoffix, A%
FizowTHa L THIES DM, F=1l/cDL Tk
k), F=oDl ZiTh/MEE LD, THLHE 2 KICH
W ERORE 250, RKEETFTEENF 48,1
LBEHI .
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% Litomosoides carinii {22\ T vz X, (1 ZIFMERLH
S0/ENTED L EHARDEE LY, ZORBR TS
LW HZLTHhHB. DD BEMTIEBEE TR T CDIC
i Mf OFEFEEED B MR R EHET 5 L)
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ORI OWTHTE (1957) 1%, EPGPF HSZ74EMERY b
Bomine L bICaMCEPTHI L EBD, BiLRE
BT (1958) 1% EPGPF r/Nilem iz b &A%k L
OEET, LI VEEDREBO TS, KEREFOY
ETIRHEEEERDE /NS LM HICT v 35 R
i<, M%oT EPGPF BF3Z &% RT3,
EHZLOHRTIIOX O RBERIA DR
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ON RELATIONSHIP BETWEEN TNE MICROFILARIA DENSITY
IN BLOOD AND THE NUMBER OF FEMALE ADULT WORM
(LITOMOSOIDES CARINII) IN EXPERIMENTALLY
INFECTED COTTON RATS

SHIGEO HAYASHI
(Department of Parasitology, Institute for Infectious Diseases, Tokyo)
&
HipEBUMI TANAKA
(Tokyo Research Laboratories, Tanabe Seiyaku Co. Ltd.)

The relationship between the microfilaria density of circulating blood and the number of
infesting female adult worms was investigated with cotton rat (Sigmodon hispidus) and its
filaria, Litomosoides carinii.

The rats were experimentally infected by the contact with infective colonies of tropical rat
mite (Ornithonyssus bacoti) for seven days. Thereafter the animals were submitted to blood
examinations once a week, until the number of Mf reached to the maximum value and showed
a tendency of decrease again. Blood was taken from a tail vein by puncture and an amount of
2.5cmm was measured with the use of specially designed micropipet. Microfilaria count was
observed in the blood smear stained with Giemsa’s solution. The adult worms were collected
from individual animals which were autopsyed at the time when the Mf density of those animals
were ascertained to pass over the maximum level. The number of male and female were
recorded.

In a few cases the animals were killed apparently a little too late, in which some adult
worms had happened to die and were lost at the time of observation. In the majority of cases,
however, the number of collected adult females were considered to represent the number of
infesting worms which had been responsible in reproducing microfilariae up to the level of
maximum.

The correlation of maximum microfilaria density with the number of adult females was
examined. When the maximum microfilaria count was devided by the number of female adults
and designated M, this value could be considered to correspond to the reproducing ability of an
individual female. A linear relationship was founds as following,

Jog M =a 4+ bBF creeemmtumnnnnoiaiiiinninionnns (1)
where log means the common logarithms, and a, b represent constants and F the number of
adult females. In the present observations a and b were computed as 2.125 and -0.00903
respectively. The fact indicates that the density-effect is involved i. e. the reproducing ability
per female is depressed as the number of infesting female worms increases.

The formula (1) can be transformed as following,

where Mo is a theoretical value of M at F = O, e is the base of natural logarithms and c a
constant. The calculation with the present examples revealed that a relationship M = 133.4 e™0-0205F

existed.
Whereas the observable value of maximum microfilaria count is a yield of total number

of females, the value is expressed as M multiplied by F. From the equation (2) derived is

(18)
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the following,

ME = Mo B arFe sy st bl £ 8 m s smmie g g 2 sts dinm (3)
The differentiation of the right hand with F reveals that the formula has a maximum value
when F = % and a minimum at F = oo,

It was demonstrated that the maximum level of microfilaria count which was reached to
during the course of infection is a reflection of the number of infesting adult females. However
the relationship is a more or less complicated one. The maximum value of microfilaria count
becomes highest at a certain number of females (in the present case, F = —(1:— = 48.1) around
fifty, and decreases as the number of females is either decreasing or increasing. Therefore the
intention of estimating the number of infesting females from the maximum level of microfilaria

count during the course of infection is unsuccessful.
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