RBRFRDRCE $7% #$15: 1~1H 19%65E3A 1

17w 747 )7 OEMHBRMEICEET 3 ERNTFE
VI. 3797435 7oEERNSE

RIBRZEBRAIATFEIEERE (ELE  F AR %i2)

£ H M0 0®

vig b v&s &

Experimental Studies on the Periodicity of Microfilariae
VI, Antemortem studies of distribution of microfilariae in the body
Shobu SzaTA
Clinical Department, Research Institute of Endemics, Nagasaki University
(Director ; Prof, Dr. D, Karamine)
Recieved for publication February 10, 1965

aestract @ The previous experiment revealed that microfilariac were densely accumulated in the
region of pulmonary vessels and heart at postmortem status in animal,

This paper reported the results of experiments to study distribution of microfilariae in the living body,

Twelve dogs infected with Dirofilaria immitis were used for this experiment,

The microfilarial count was expressed by the number of larvae per 30 cmm of blood,

Experiment 1, - From four dogs anacsthetized with nembutal and then thoracotomized under
artificial respiration with cyclator (The British Oxygen Co, Ltd), blood specimens were obtained
simultaneously from different parts, that is, lung capillaries, A, and V., pulmonalis, heart chambers,
aorta, V., cava inf,, A, and V, femoralis and ear-lobe capillaries, Counting number of microfilariae was
highest in specimen only from capillaries of lung and in lower level inspecimen from A, and V. pulmonalis,
heart chambers as well as skin capillaries, This finding differ from the result seen in postmortem status,

After stopping artificial respiration, counting number in great vessels was gradually increased
indicating an obvious liberation of micofilarieae from capillaries of the lung into pulmonary vein,
left chamber of the heart and other arterial blood vessels, One hour later, the distribution of
microfilariae became similar to that seen on postmortem status, (Fig. 2)

Experiment 2, - The periodicity of microfilariae in blood of pulmonary vessels was compared with
that of peripheral blood, Using four dogs, polyethylene tubes were surgically inserted into pulmonary
artery and vein and fixed on chest, Four days after surgical procedure, collection of blood from
three parts, that is, pulmonary artery and vein, and ear-lobe capillaries, with 2 hours inteval for 24
hours was made, It was observed that microfilarial cycle recorded from three parts showed exactly
same curves on the time of appearance of maximum and minimum count and on counting number
of microfilariae, (Fig., 3) It was interested to have been observed that there was no difference in
counting number between from pulmonary artery and from vein in spife of difference of pOy and

pCOy in circulatory blood,
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Experiment 3, - Transplantation of lung of dog infected with microfilariae to not infected dog was

succeeded.,

The recipient dogs could be alive one to eight days after transplantation, -

Appreciable

numbers of microfilariac were observed in peripheral blood with an irregular fluctuation during alive

period, (Fig. 5)

By autopsy, it was confirmed that microfilariae was liberated from the trans-

planted lung and accumulated into the lung of recipient dog.

This study was made under the direction and advice by Dr. D, Katamine, Prof, of the Research

Inst, of Fndemics Nagasaki Univ,

o

ssm745)7 (UT ME Li3) ol
M ME s BRI ICER STRRICE 3 LR
Ml XN A HSKIGRRT 2 SRS TN S, £
OFBEBHPO—> L12 » T 5 b DICEEPBALE)
BURND ME O5F 2T iR S 5.

#1713 Manson(1899), Feldman (1904), Zieman
(1905), Rodenwaldt (1908), Fulleborn (1912,
Hawking & Thurston (1951), ¥k (1907), KA
919, Nk, BRI (1926, Ak (19300, #HH
C1939), A% () (1951) M EDFHLWLHERD 5
B, FRicE s E Mt BEEAMOTIHEME,
o), HRICBLEL, ®OTL, KBIRICHARD O
HRROLNTO 3,

EkicBoTEE CRER, RE (1940 8747
Y TREAZIPIC OV T RIEEER T 9% 0/
Bk AE, Hawking & Thurston (1951) 2

WAL AR Dirofilaria TR LIl RT -

gmssq BiopsyZ2f7ialy,  ME AR, B, BEL
HEL, BE FRSTRRENDETBEIDRICS
¢, MRBRESICEHERD DL, 8HIhTHTH
IV EBICBOREABETO S, EM (1958) BT

s

BT, WEREREE O A B, DB RE B
RARE, hEEREEARLO ME REHEMmMOTh EHEL
iz 30 EATDTH A, NI (1958) 13 “Hlkn
F—F" AROTHLE, WER FERIDOMRE
250, WERA D TESERBRD M 3R
KO Fh EEBEDOEEART D, FvNEIIREZER
MroMlic FEMOERNSHO ME ZRALTH
3. P EogickkTtd M RBBEEAMOTMICE
FBLTOWAZ EEBINIBEHBROFAERLTL
b—HLIVRICELNG, L LK 5o EROBE
137 OB, NI &R 2 HIBRS B 7,
—AABLTOERESD M OEEPHTHOE
BIRESP LI IR ERTBARTD,

Mf OFEHRBEBEOFER KT 2700103 Z D]
BEUTES TV ARMOERIRG 2 Mf OEjEE
oI LTHEZ ERELDTEETH L, FHIL
Dirofilaria immitis JEIERIC Cyclé.tor ik AAL
TR, BB, BIRNO W F—FRA, BICRBEER
E OB IFBORBEREL COFRAGA LT, A
Kokl ME O, FBLAOREIELEEL
LR THHD COs, O OHEEEDHBEFEEBIE L,

EBHMHRUCFE

D. immitis JRGER12H A0 TERATIE »f,
£ 4FADDIC Cyclator 1z X 5E8lfg, fdm), BRiky 7
—F v, PR,

Cyclator |c & 200 : B (12—158) XI3HMH
(22—238%) 1z Nembutal #RIKE: (25mg/kg) %A
B ALIE 2% Cyclator p type (The British
Oxygen Company Ltd) ZHA L TATFRETA
WESNSHER L, ERcEESE (FZ IR M
o, Wk, 75, A0S, KB, WR, RS, #R ©

ME B OBEAEFT >, FICBHO 28 TlkEE AT
WAL L, RS, 304, 1EI%, 21
Bicbtz >CRBOIRMATY ME S7HOZELEE
%27, (photo. 1)

M iZ30cmm 30 2 OEARAEAE > T ME $oes
2L, ME3temm hOEETED Ui, MBS
U3 B D B b B BRI L e,

WiEy, #IRhF—F: Nembutal HFIRFEMEIC
WD O N RERERE D T T A LT BRI



170747 )7 OEBREEICET 2RI 3

Photo. ] Cyclator P type (The British Oxygen
Company Ltd)
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Photo. 2 Polyethylene tube inserted into pulm-

onary artery and vein
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Fig. 1 Showing the insertion of polyethylene
tube into pulmonary artery and vein

through the peripheral lung vessels
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Table 1 Distribution of microfilariae in the body during alivivg period and changes after death

1 and 2 were examined during
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Number of microfilariae
1 2 ‘ 3 4
Parts of body o -~ s o
: After expiration : After expiration
Alive Alive Alive
i 5min. 30min. Thr. 2hrs. i Smin. 30min. 1hr. 2hrs. | -
COT €D (CD/INEY’
Ear lobe 10: 52 - — — 7: 44 —_ - —| 105 17
Femoral vein 135 87 185 240 1717 8 27 58 88 106 98| 36
Venae cavae 13 141 310 48 508 st 226 83 130 139, 95 61
Right ventricle 105 65 445 451 686 S 236 270 197 266 102 51
Pulmonary artery 8 46 519 474 537 4 61 192 250 192 134 36
(1425 11y 24| 34
Pulmonary capillaries 1424; 434 329 272 243 779; 215 92 69 35| 2527, 581
Pulumonary vein 21 62 2497 844 723 13 62 1124 378 164 119 17
Left ventricle 163 91 2282 1000 831 IOE 764 . 811 549 243 91 48
Aorta 11 164 1928 573 340 120 366 1157 384 261 102] 26
j |
Femoral artery 13 83 652 232 657 3 211 862 — — 101 24
: | i

daytime, 3 and 4 at night.
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EARLTO B,
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E : Ear lobe FV : Femoral vein VC : Venae cavae

RV : Right ventricle
PV : Pulmonary vein LV : Left ventricle

PA : Pulmonary artery PC: Pulmonary capillaries
A : Aorta
¥A: Femoral artery

Fig. 2 Changes of the distribution of microfi-
lariae in various parts of the body
according to the lapse of time after

expiration
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Fig. 3 Microfilarial cycle in pulmonary artery
and vein in comparison with in the

peripheral blood
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Table 2 Microfilarial cycle in periphery, pulmonary artery and vein

Time of day
%oog Parts

. 1z 14 16 18 20 22 24 2 4 6 g8 10 1z
Ear lobe 23 32 32 33 3 4 72 178 76 68 .27 19 7

1 Pulmonary artery 13 15 47 36 45 44 .73 60 59 59 36 10 8
Pulmonary vein 14 19 42 42 45 34 71 65 54 63 58 13 3
Ear lobe 19 30 34 35 38 70 8 53 64 55 34 32 24

2 Pulmonary artery 14 22 28 40 45 41 89 57 37 33 25 22 20
Pulmonary vein ‘ e 25 37 27 39 @0 58 49 41 30 27 19 22
Ear lobe 126 157 231 233 245 268 289 276 183 190 172 166 116

3 Pulmonary artery 142 167 176 182 214 211 218 209 179 193 173 115 11§

Pulmonary vein 141 161 176 204 211 215 221 194 193 186 175 105 118
‘ ;
| Ear lobe 30 35 55 57 45 60 67 78 75 45 40 15 11
4 Pulmonary artery 21 23 38 38 31 59 8 104 71 59 43 15 8
Pulmanary vein 200 22 23 33 32

Count was expressed by the number of microfilariae per 30 cmm of blood taken from the
catheter inserted into A. and V. pulmonalis.

Table 3 Level of pH, pCOy and pOg in the blood of A. and V. pulmonalis

Time of day
]ifog Parts
- 12 16 20 24 4 8 12
pO2(mmHg) SO 47 70 51 53 350 43
Pulmona
ar“tery Y pCOs(mmHg) — 47— 43 44 43 42
pH 7,03 7.06 7.06 7.08 7.04 7.09 7,10
1
pOy(mmHg) — 78 98 93 8 94 &0
Pulmonary 1,00, mmHg) — 45 40 39 — 35 35
veln
pH — 7.06 7.10 7.14 7.10 7.10 7.16
pOo(mmHg) 63 45 45 57 45 57 68
Pulmonar
a;lter; Y pCOs(mmHg) 42 46 47 41 44 47 38
pH | 7.32 7.3 7.3 —  — 7.30 7.3l
2
pO2(mmHg) 8 90 72 78 78 80 90
Pulthonary  ,c0,(mmHg) 40 40 45 40 40 39 34
pH 7.35 7.37 7,35 17.33 —  — 7.35
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Fig. 4 Daily tluctuation of pll, pCO, and pO,
in the blood of A. and V. pulmonalis
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Phote. 3 Postmortem finding of grafted lung

(left) of the recipient animal, showing

congestion and edema
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Table 4

Changes in the numbers of microfilariae in lung capillaries of the clean

dogs which received homotransplantation with the left lung of infected animal

Number of microfilariae
No.
of Removed lung Recipient lung Remarks
case ;
i Doner(r) rRecipientCI) Graft(1) |Original(r)
1 Countless 0 [@€)) (1,03 6 hrs. after operation
294 375
2 Countless 0 (@D)] @) 1 day »~ ”
132 950
3 | Countless 0 @D (@) 3 days ”
785 5145
4 | 2235 0 €D (14) | 8 days ~ "
4 57

Mf per 30 cmm

100
80

60f~
401
201
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|
|
|
]
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Fig. 5 Appearance of
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ime

vein The dotied curve shows micro-
" artery filarial cycle at 57th day

# bronchus after transplantation.

microfilariae

peripheral blood of recipient dogs

into

the

T0—7 BTOARED Wo TRV,

DHAHGENC T - TO 2 BB ORI TIE ME it
k5 o
B o 7 HBICHD To4sk o T ME i
WinL 4 —28%0H %2 ET LT3y, BHlXYEN
KENMERBRON S, EiRiio ME B3k 4 EiC
5 UASTE TIAEIC 78 5 T 5. (Table 4, Fig, 5)
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BRI EIHETHEC LA TR TR, 8HETH
T LAPITRIMEER - T D,
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EIPICDNTIZRE DA XN TV 5,

Mf ORI IRESEKCRONERET,
U bz SEE 0L BIER LS EANER SH
TWN% 4H, COBEOHEDF—OMFEEELLTE
HSLTH EFEHD ME OEKNFIHEOHD T4 L
PICLTEL DER BRSNS, O BT
Cyclator EARNAFERAZRNT D. immitis JRYRT,
BEEHO M O, MEA R EOBR, M,
kT ORI &2, BIRRICRY BEE S
BLTAR, ZOHBEBELEDLNIFRICODVTE
EDTHIZ,

Cyclator %R TALIFRZTHEENE Filo
BRI AT 150, KA QM A R L, M O¥e
B TR & M BERHEBEHICHELEEOAHICE
L, fhE, #ik OBEEZESRBEMOZN LE
BT, MEMEEKRLATOMERICEER
BHLTONB T EDB 5. BN Z ORHEINT 5
23, ), FOR 0=, KB, Bk KO Mi

DHITHNTRES B SIS, #BF2@ Manson,

i

Table §

B & B E

Feldman, Zieman, Rodenwaldt, Fiilleborn, #X,
AA, k. BR, A0k HHEZOHKREOF R X
U, ghd ME HFERE 0472 5 3 g, #ik
L, BICIKRE), BkicE TE /200, JE0ERIC M
DOEFENDH B XHITHELN T B, ARToNHR
HHDOEDERITRD R - THBC &K Sh3
(Table 5), JI&EOEWkA 7 —7 V% RO TOBRKE
BREO—ERL TS D EBZ 5, HiCHiBk,
e kic 7 7 — T v A HEA L24BSRIC D7 b Rl &
W Liam s ME ORI LEET 2 L=F3Wic—
F L7 ME B 2R L, M HRREh OB TH
AREILL, LrdkE, REEEARIHEG—HKLT
N3,

Cyclator % EWIEHZE L LcBO ME Q457 O
A E BT % &, B & HEBMERND ME 3
IR S, fomEFRO ME HhsEinT 50,
Z OB S IFE Ik — o L B~ KT R — BB Rkic 2
B, ROTHRRIC K SMERSBD S0 5.,
NN THE 1 BRIIRIC L 3 SRS T O &0
T B AR TIRICIE 5, FE IR &IEIRZ 13 o3
PRAB LR PICHEFBICED, MmN SEED Oz

The distribution of microfilariae in the body at

postmortem examination reported in the previous literatures

Manson Rodenwal-‘Ha.wking Rowlands ‘Hayashi I |Hayashi V iKume Murata,
(1899) dt(1908) (1951) (1956) (1907) (1925) (1930) (1939
Organ |D.immitis |D.repens  |D. repens W. bancrofti |W. bancrofti |W. bancrofti |W. baneroft)D. immitis
Blood Tissue Tissue Tissue Blood Blood Tissue Blood
1 drop 1 c.cm. }100 sq.mm. ({100 sq.mm. ‘1/4 drop 1 sq.cm. 1 sq.cm |20 c.mm.
Lung 2031 1049616 191. 4 66,5 25 28,0 4,75 2030
Liever 53 10212 9.9 24.1 3 0.8 2,69 236
Spleen 0 1,3 0 1.4 0,48
Kidney 7 12000 11,8 13,7 35 0,2 1,96 1088
Skin 1.4 60
| a> 488 (1) 32,0
Heart (r) 50t 44704 43.3 34.0 ) 39 (6 0.2 2.09 1136
Brain 9324 16. 8 6.9 | 0.20
Stomach | 4.4 0.08
A.pul. 175 15.0
V.pul. 644 64.0 1115
. (A.fem.) 54
V.jug. 272 (V.fem.) 29
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DRZHFEZH, ME OFEMED S O, BHoO
FR &L TR ot 7 AR 02 b L0 s L
A, DMEIRIC X 2 MTEMEOZ LS, BRICEC 51
AP Odn, AR O&asmdiz EaEEN
WCBRS B EEZ 2 DOBZRORRITEDN 5.

ME B 573 2 BRIC D O TR ORI
BTHMARAETEHD (B, AKE), MmEd CO,,
Oy Ol MR, RIIMHOTFRERZ0H DR
550 (kS BEABLTH LY, Kl Hawk-
ing (1964) & Fixative force & Switch mechan-
ism 5 iE AREARE L, MIMENO Oz OIS
Fixative force Al L CHiME Nic M O4FAR
LEHLBDEHPFLTNS,

COFED EED KT, WE, #KTIE  pO,
pCO: DEICKRELRVLEND BIChrrb DT ML O

i

##13 Dirofilaria immitis [EERICDONTI /a7
47 Y T OEERICHKRT 2B RE A B UIR OREREZE
7z,

1) 278747 7 RPRIICIBRRN & 5
WCIEE OA CHER URBE), #ik, LEnt EER
Wiz EEBED THL, HBHEEZRATOD
MERICHFFICSELTED, L dili~DERRR
B LD SEMIZED, FRELFEI /707477
A L0 BRI >THRE sh, 305 T5E
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