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Observations on the asexual life cycle and on the production and surviving period of
gametocyte in Plasmodium gallinaceum

Katsumi TSUNEDA (Department of Epidemiology, Institute for Tropical Medicine, Nagasaki
University)

Abstract : Several observations were made on the gametocytes of an avian malaria,
Plasmodium gallinaceum, to assess the surviving period and the biological activity (infec-
tivity for mosquitoes). Results achieved were summarized below : From the counting of
the parasites by the developmental stages in thin blood-films prepared every 6 hours
for 4 or 5 days from infected fowls, the growth of the asexual form in the peripheral
circulation showed a 36-hour cycle and the young ring forms demonstrated a peak in
number around midnight or midday with a 36-hour interval. The mature gametocytes
in blood fluctuated in number along the course of time and the cyclic pattern was found
to be similar to that of the young ring forms. The number of the intact young ring
forms in blood of an infected fowl tended to reduce immediately after the intramuscular
injection of chloroquine (60 mg base/kg) to the fowl and was cleared around 48 hours
Jater without showing any further cyclic pattern. While, the mature gametocytes kept
nearly the constant level in number up to 12 hours after the chloroquine administration,
then turned to a gradual decrease and disappeared within 60 hours after the chloroquine
injection. The exflagellation of the mature gametocytes by the Petri-dish method, which
would be an evidence for demonstrating the infectivity for vector mosquitoes, was
demonstrated as long as the mature gametocytes could be found in blood.
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Fig. 1. Curves of the rate of infected RBC
along the course of time.
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Fig. 2. Cyclic changes in numbers of young ring form, mature trophozoite,

and mature schizont in bloods of infected Fowls No.13 and No.17.
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Curves of the numbers of young ring form and mature gametocyte in bloods

of infected fowls. The curves showed a growth pattern of the parasites with

peak points at (a), (b), and (c).

The first days of the observation were

the 6th day from inoculation of P. gallinaceum in Fowl Nos. 12 and 17, and
the 7th in Fowl No.13, respectively.

*« : Young ring form

Mature gametocyte



16

T O WL R BRI L, AMBHEOBE
BANOD LISk D, Bl AMREORELHL, o

FCIAFET B BUBE R RHA O AR R A HEE T 5 5 gm

&%& w7 E .
GERRBCOWTAB L, 7 r et VEEHEH g I e -
M, TOCEAOR S B BB ek 7w e s T T

Day from inoculation of P. galtinaceum

Zbh (RIFVER O OZEM), 24RHILIETIL 85% Fig. 4 C ¢ the rate of infected RBC
Lot I - ig. 4. Curves o e rate of infecte
LI EPEBRA SO DD K & i b ST EEIEE LT before and after the administration of
W5 BB IN. chloroquine.

— BRI DT, B E S e RE % } : Time of administration of chloro-
fliste <, ZEHARMBEORL, BYHROELEL auine 60me/ke

‘ ] o ~ + : Fowl No.16
THREBL D TH ol 7 v e F VEEOCR B TR A—A : Fowl No.18

IMFREFEOHERE L Fig. 4 1</ 540<, Fowl No. X eeeeee X : Fowl No.65
16, 65 DE\EERYTY, Fowl No. 18, 67 OESE CRPERE o : Fowl No.67
4r
Fowl No.16 YCQ
oW 0. o —
T ] ' o—-o/ |\'N—~c
1 o« \'\ / : e l
2 H ’ |
| ; . \\
'/U ioL.a -0 = EET = EERN R L
1t o ‘c---cu----?" ! N B
| i i
0 - + + + 4+ + + + + + + + + + \+ '-‘.- -
zerc:’ Exflagellation . .'E]um.qg
T v — T —————— T———r T T T r T - 1 ,
24 12 24 12 24 12 24 12 24 (O’ clock)
6th day 7th day 8th day 9th day
3 Veq
=3 [ I * [
s Fowl No.65 ~. |
@ 2 b ! | \',_.
. ; . R —
N TN
k= 1F ~ I OPO o LI =N TR - W - N
2 Decenem”’ [ I™g....0
] - ! . O--
= 0;_ - - =4 - + + + + + + + -t N
§ zerof g....0Q...-0 Exflagellation o_._;M
2 T T T T T T N T v T T 1
- 24 12 24 12 24 12 12 24 ( O’clock)
- 6th day 7th day 8th day 9th day
(]
o4 | ¥cq |
=2 Fowl No.67 /v—.\-.
3l I._, / -——‘I\. I\.
_/l -~ O gD T,
2k ‘/ .. D ____ -0 ..
[ = EEaattit - REEE | ‘.- .
: 3= . |
1l o ] | .
O+ + + + + + + + + + + + + + + + \+ + -
zero) Exflagellation P p— |
) 24 12 24 12 24 12 24 12 24 (0’ clock)
8th day 9th day 10th day 11th day
Day and time from inoculation of P. gallinaceum
Fig. 5. Changes in numbers of young ring forms and mature gametocytes
in bloods of infected fowls.
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ZE2EAD -2 kS L LS FREIA DT, £
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RUR BB OB L, A SRR O % D 6 RefHfgic
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i DFERBRZ DT LRI, 7 = w v 5 HY
BRI EBCIRA T B Y, REVEREREACLITIE L
T Fowl No.16 Tit 365, Fowl No.67 Tik
GO SE4n T g4 U,

PLEfES X b, SEbERR R X D OFTI IR
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eeBH R, B ORAERRHALL 36~60EFIK
Mimifdc i s o &l L7,

(4) #ERMBIG X 5 BPE RO L e g
e BiZg

A M BB R R S X T, D Ml
I D HEERN A LS SR o, DD RGBT A
YRGB D L EZ TR, 7 r e viFhED
BB A A AU Table 1 R LAE D ThH
D, A IR AR TR R A S R L R %
{HABRZ, Fowl No.16 iR Tits m e+ vih
% SOMFFH] TRV FE REHA RO MEE R 5 AR R
DFTF L 105 RBC 120X 100, 3 THAHH
PUSB OB T £4520 T » 72, Fowl No.65 T
VE G- A2BS R TRV TREARL 20, EERHE D
ATRHAR 3 TH O LISl S S hinh o 7,
Fowl No.67 (R Tix, 5% SRR TIEVEIENE
¥ 200, EHHR DAMBHMARLT e b, R
Birdg R S ot WFROGICR T LK
PEFARHADRIN S hic e B &, MARD Z LD
BB RS R 2w ik h, 0% 0, RV
BHALL, Fhovmiih B S hTo Bz, £
FHNEEAE LT 5 2 E0RE SR,

% £®

P. gallinaceum  OEHEIONIFRLE < X D Lums-
den & (1940) 12X Wi Txh, FHIJEHREOKH
A~ O TN 2 5 S SRR Hh T
kio.

25219700 7 4 ) Vv ALRIRICR T, B~

Table 1. The numbers of mature gametocytes and exflagellated gametocytes
in infected fowls after chloroquine administration
Hours after chloroquine administration
Fowl No Stage
] 0 6 1? 18 24 30 36 4’2 48 514 60
M. G 300 300 200 300 200 100 0 0
16
Ex. G. 7 6 8 6 6 3 0 0
M. G 120 100 130 30 40 20 30 20 0 0
65 !
| Ex. G | 17 13 25 3 5 10 3 3 0 0
| M. G !i 2600 2440 2720 400 520 420 640 400 200 200 0
67
Ex. G ‘\ 57 130 140 53 73 54 60 15 7 7 0
M. G. Mature gametocyte
Ex. G. : Exflagellated gametocyte

The numbers in the table were converted to ones per 105 RBC.



18

59 7 (P. falciparum) @B EK100412o T, A
N7 A NESDV, Y VEEs v e vERRVTR
BEBRA T o fe, EURIFE R OBERC e, R
MEBRERLhD L0D, BAOEREEY b oLt
ERRLBETHEMNNSE L 2BEE L, 70 m
F v 25 mg H AL 35 meg/kgREIC X WiBEL
BE UFID S, WUGINEERERAHE LD
12 2o bR RS- 2 J8E LR b AR A A {R
BLTW, Thbohicid 1y AUk aikkx
W LE/CLDO 3FERD Bbie, P, falciparum 4
RO EIIEE RO D43\ T Garnham
(1960) + 2~3 % A G 128R) KM
BT 50Y,  ZOEENRILES 40~508TH 5
5 Ly, Stitt & (Jeffrey, 1968 L ba[H) (x P.
falciparum o\~ T,  AERFHED/EFFRIEIL 30~60
A & HERE Uie, —RC P, falciparum O FEFHAIC
DWTHRIEFHNE . i~ 5 ) 7R RAFER
RoEmH LIRS, 4 EEHEL P gallinaceum
& O TERARME D AR OV T ORI R A I
<79 7 RBEMRHAD R BLORT & LTt
% DA D B, FICHREN CREREH TV
\~, Shah (1934) X, #79 7<=3 Y 7 (P. catheme-
rium) % FACICERT, MR R % <
BT 2RI C S BRI, ORI
6HZATHSH D E7hNT 5%, X, Shah, Roze-
boom, del Rosalio (1935) (¥, [ U< P. catheme-
rium% JHC IO O RRGRER T, BHH X ) R %
FRITIPERENF 2 E &R L. X, Stauber
(1939) % P. cathemerium, 4PERIE fioopEs: 1128
MO KOBELZ L Y 2 v b v =L IR DT,
THEDHAMEE R OMERIC X 58 ELEX RS &
WXT %, BT, Hawking & (1966, 1967, 1968,
1970, 1972) (3327 m 7 4 59V 7 OEHHBRLC L v
MA1RT (1967), +aA <35 Y 7, (P. knowlesi, P.
\eynomolgi), 7 -V 7 < 5 V) 7 (P. cathemerium) % F\ >,
24 i BRI 4 2 A B o~ 5 ) T EROMmM:
MROAFERMAD BRI A BIZE L B4 THER S
—EORMATERT % 2 Lic kb AR KM
HAOHBIHLBEEOND EWME LTV, R, +0
SRR OERRYE LTV 5 0, HmEoki
DEALTH A S EHERIL T3,
CHLDOHETHAIhz~F Y 7RBuL, 424
Fefllo1 2 VA UL LTk D, P. cathemerium,
P. knowlesi 3 24858, P. cynomolgi i3 48%5Eo>
HThs, Linl, 141 240 24BBHEA TR

~ 7Y TRBZOWTIE, IR EBmirhoy1 2
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