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Experimental Studies on the Periodicity of Microfilariae

Vi. Influence of controlled respiration of the host upon
the microfilarial periodicity of Dirofilavia immitis
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(Director : Prof. Dr. D. KATAMINE)
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ABSTRACT : 1In the previous paper, it was reported that microfilariae accumula-
ted only in the capillaries of the lung of living dog infected with Dirofilaria immitis
and, in addition, an observation of influence of lung collapse by way of artificial
pneumothorax and bronchotomy on migration of microfilariae was made. In this
paper, author is reporting a result of observations about an effect of hyperpressure
breathing and of hyperventilation on appearance of microfilariae in the peripheral
blood. For this experiment, eighteen dogs, 9-13 kg in weight, infected with 0. immizis
were used. Thirty cmm of blood was drawn for counting number of microfilariae with
interval of one or two hours for 24—48 hrs, before, during and after the procedure.
Simulutaneously, rate in respiration and heart beat, tidal and minute volume, and
content of gas in blood were measured to see changes in circulatory and respiratory
condition.

As control experiment, 6 dogs were put under anesthesia with nembutal for 24

hrs. there was no change on numbers and timing of appearance of microfilariae
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though increase in heart beatrate, decrease in respiration rate and minute volume
and lower blood O2 pressure developed indicating slight depression of respiratory
function.

Twelve anesthetized dogs started at noon to be under hyperpressure respiration
and hyperventilation with cyclator and continued for 24 or 48 hrs. In this experiment,
the dogs showed increased tidal and minute volume, marked alveolar inflation, alka-
losis with elevated CO2 content and decreased rate in heat beat.

Six dogs under hyperpressure breathing showed minimal increase in count of
microfilariae from evening to midnight and continued in same level throught
midnight by next morning, making plateau curve. This was particularly true on dogs
which were under such condition for 48 hrs.

Another 6 dogs under hyperventilation showed immediate increase in number of
embryos regardless day time or night. They lost ordinal nocturnal periodicity.

It was impressed to have observed that 4 dogs died of weakness of heart under
way of experiment, were found to have shown rapid increase in counting number
of microfilariae in the peripheral blood before death. All 4 dogs were found to have
marked dilatation of right atrium and right ventricle at autopsy. Six dogs one week
after completion of experiment were confirmed to show ordinal nocturnal periodicity
of microfilariae.

Above mentioned experiments seemed to indicate that periodicity of microfilariae,
D. immitis, was apparently influenced by hyperpressure breathing and hyperventila-
tion. This was considered not only due to changes in ventilation rate and of gas
content in blood but also due to changes in circulatory condition around the heart.

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

of Research Inst. of Endemic Nagagaki Univ.
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EHONT, NTWWRAEFISOEENS, EEHO ME
Do, 02, CO2 EDBAR, WEOBTE E%H
9L, BICATEM, KUEXUIMNIC K 2 IR o

D 032, CO2 DPEHABLIETZOHEEBZE L
HFH McFadzean (1952) © Hawking (1955 —
1957) SHICX » THE SN TV 2 BTN bEFHEO
FERT, —#@EOEE Rl b D TRENCh Iz 20
WD L AS24 D Y X AR TR E A ICBYE L
T2 H DR,

T3 1L Dirafilaria immitis &G« RIC Cyclator

DWW THEHRE U,

AT BOTIE D. immiris © M FHIMEO R &
il & OB fRAE BT A ROEER & LT Nembutal
WX BHIRMRED S &, BERW, BEHK 24 /hF
48HFHE @ RAFEIC D 7 - T2 W, RIBIMMA Mf ©
HBERBISICRIZ T B LB Uk,

EBRMHRVE ®

FEhhICIE 9 —13kg ® D. immiiis YR 18IH %
Hitz, %6852 Cyclator P Al (3£EH B. O.
C. #8) A HOTR AW BEFR, BERKETE
WV, 6 BUCHIEE UTHIIRIRERD 512 X 5 [ S8l &
TS Lk,

ERARERE: © @B Nembutal % 25mg/kg #E
U4 D 24 RIcEmicH 7z » T 100 — 150mg 32
BREEHE UIRE 425 — 928mg %845 L7343 o Eil 19
—21°C THREWBELTISH Libi,

JBERER © Nembutal 25mg/kg ZiE L 2 BEE
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ICRERICHEE LT Cyclator P B2 HWNT, WA
JE% 15cm HoO 1T BH &, SRERE10, BK
RGO L « 2 & Lic—-B&HDdb ET, %
mzi % T BX ORI P55 FE ST i, 7 24 TH R A8 IC o » ¢

19 —21°C T -7z, Z# D Nembutal i
100 — 200mg -2 FENC b 72 - THBHFE L, BE
715—2,028mg Z¥H5H Lz,

BERST :© WIHEREUTE T, SRR EE 201
WU WSKHE 10cm H20, MARHEL : 20 FKHTF
THTEL, Nembutal (388 550—1,475mg %A
Ui,

Cyclator P B3R TIEE) & h, ZSEROT
PR E UTHAINKS, 2202 F A THEH &
BREZ AR 35 & S OSTRETIRRIRIT 1
2 LTCH D

ki ME BUIFEZm 30cmmitd MEf BTHO b
Uz, “POALE D245 EIC b 7o 5 R 2 8gs Ui
Db, D247 ABRIIC 7o 5 T 1 75E 2 R4
CRRmEE Ule, BICALER 1 38 B 240 2 Bl 4
iR UC R A BIZE Uic, o 5 LT CENE

£ B

| BIRFEBROME

6 GRIC24F3IC P 72 » T Nembutal B b &1
BRI U fe, RERTO 3 IC >0 TR:
[ AR VEIRE T O R C IR BS15—25, /TR ik
SE 3 — 40, 1[AHRSE 160 —200ml THBH M, &
NITH~T Nembutal e 248D v i THgE S
AeFea3—15, 1-—2, 140—250m! TOTILHM
PLTED, PR MHOBERSRON S, REIR

Rl (1959) ORFH IEREE LTk bbb
L, 18— 6 Bhzil, BateME LTREiics
% Mf OSFiOEGEZBEE L,

LIBRICYE » TR O 7 L ERTEFEH, IR
e, BEWR, BERSHIOR % 2 — 3 FIOWTH
7 LTz,

PR & R 0 DINEKI3 24 BERA 2 BRI W -
o WERBUIERIR BRI T R TE U7z,

RERCKENE : FENE R BHKHE 77~
ARATREBEEZFR U, K8 E IR BRE: 5
< Cyclator OFEJF &4 ¥ v 2FAL 72,

AERTE . HIRREI TR Y =5 v v 4RI
Ruben ODFEFIEW I % M) TREAIEZ BESHE T%
BlIUTHE L7z, EEW&S&F%&%{& Tt Wright

respirometer (ZE[H B. O. C. #:#) % Cyclator
WA LTl Ui,
Biikm pH, pCOz; RU pO2: HEIREINRH» 524

IR 4 R EICRM LT, R E Rk 1. L. 2~ 2%
—~ CKE I. L. #8) =AnTille L,

K&

@ pCOs 13 45—~63mmHg T ALEFTD Z 1175 34—45
mmHg THarDIcs BFA L, pH 13 7.12—-7.33
THRBERTD 7.16 —7.37 £ D & #HETF U TRERME:
acidosis OHFA AR 6N 5, A4 ODmEIL
137 — 230 TALERTD 70 — 120 IT TP M L
T4, (Table 1, Fig. 1, 2) No. 1—No, 6D
2RI TORE —RIE Mf B & = ORI E %, 4
BT S HIREES T LCR A&, No, 1 CRAE

Table 1 Changes of respiratory condition produced by experimental procedures
’”‘* [Respirat-Intrapul’Minute|Tidal [Intrapl- . | Heart
lory rate monary lvolume volumeeural Arterial bloo? | rate
ressure sessure !
P . P pO2 | pCO2 pH .
/min cmH20 | L/min cmH20 mmHg mmig Imin
ins.~ ins.~
[ exp.l L. 1 exp. ‘ o
S[)Oﬂtdl’lEOUb 5o 1 " - e 0 ‘ 4B |r - "
resplratlon 15~25 1~2 3~4 160~200 -8 5| 72~96 ‘ 34~45 [1.16 7.37|7O 120
Nembutal 315 | —1~1 | 12 D40~250—10~—4 | 72~100 4563 |7.12~7.33137~230
anesthesia ’ | °¢ ‘ e
Hyperpressure ~ ~ — ~ ~ ~ ~
breathlng 10 15~0 5.8 550 0 1113 143‘ 30~43 |7.30 7'39.104 172
B : e .
‘ ? \ . .
{iﬂﬁerve“t‘la 20 10~0 i 7 | 350 owu-1|156ﬁ~200l19-3o‘7.35ﬂv7.57 68~164
i |
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NI i 305 £ (24R5) — K104 (128F) CRRmeEs

315 (28F) — 5 (12¥), ATk 41958 (285
— 8% (120%) L62% (2Fp) —128 (1), 743%
(AW —171% (121F) 1805 (2Wy) —121% (14
BE), 3114 (24rF) —82f (161F) & 242 (221%)
— 83 (1285), 240 (41%) —67% (128) & 165%
(2MF) —30% (121), RU405€# (2F) —1284
(12f§) L3328 (2HF) —108% (14B5) DEHEDS

NTHY HE MR B2 ORI BIEA & RAEIDO,
XML OBBHBOEE DS, FEhBHGH18HH H TR
T-U 7 No, 32K 5HT22.61-41.12% 7T, WE
FD22.69—38.59% 1T .~ THA EB(ETE, BT
AR U {24msfilics v 2 HBUMR AR 3 2 &, #RIRAR
Errs > ME BIR I3, WERTDO 2 h &, KL O HBL
M 3, BESER, RAMEICRA L KERL &K
L7c#hg 5T 3 (Table 2, Fig. 3).

Heart and respiratory rate

@®Heart rate per min,

ORespiratory rate per min.

N Nembutal anesthesia

300 ~L P 494
120
200 ~ <16
912
100}~ 438
14

1 { 3 1 \ L i L ] | ! I ' 1 1

10 12 14 16 18 2 2 %4 4 [ 8 10 12 14 16
a0 L. N Hyperpressure beathing 1

A

20
200 |- 16
- 12
100 P~ -4 8
-4

1 L | 1 1 1 I ! { | ] 1 L )

10 12 14 16 18 20 2 24 4 6 8 0 14 16

Hyperventilation

300~ i i ﬁ/ Ao
L * ST o SRR SR WSS NP WP, ST SO GUOUP SO 20
200 [~ 416
- 12
-4

1 1 ! 1 | { i \ | H 1 | 1 1 )]

Tinle

N :Nembutal i.v. C:Start ing up cyclator S !Stopping cyclator

Fig. 1

Fluctuation of respiratory and heart rate (each three

examples), pH, pCO2 and pO2 in the blood of femoral
artery (each two examples) under the experimenta}

procedures for 24 hours
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Blood pH, pCO2 and pO2

wmmwewes Spontaneous respiration
== Nembutal anesthesia
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== w= Hyper ventilation
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Fig. 2 Fluctuation of respiratory and heart rate (each three
examples), pH, pCO2 and pO2 in the blood of femoral
artery (each two examples) under the experimental
procedures for 24 hours



57n74797®%WMEﬁK%15%$%ﬂ%

119

Table 2 Influence of nembutal anesthesia upon the micro/ilarial periodicity
1 \ 2 3 4 5 6
10kg 2 ! 9kg 8 10kg & 11kg & 9kg & 13kg @
Time Before Anes. Before Anes. Before Anes.‘Before Anes./Before Anes.Before Anes.
11.50 4 | 21 360 108 84 220
Nembutal i.v.
12 11 5 11 28 243 374 104 92 67 150 128 240
14 13 10 20 15 185 121 131 121 107 111 208 108
o]
16 19 25 24 16 125 154 82 152 85 100 159 123
(o]
18 79 36 50 17 470 342 97 181 129 96 168 118
o o o o
20 143 180 45 38 502 675 184 184 136 136 244 192
22 147 135 52 45 567 777 27 242 161 118 253 237
(o] o
24 305 212 69 48 566 788 311 230 207 151 349 247
o
2 251 315 9% 62 698 805 266 168 218 165 405 33%
4 203 131 61 56 743 611 280 200 240 96 352 233
(e} [e] o o
6 174 197 ; 50 34 601 780 220 119 163 45 381 147
8 118 108 | 42 26 468 215 137 94 32 | 203 196
10 58 38 l 23 15 361 151 113 119 44 262 168
12 10 9 | 8 12 171 112 85 116 30 197 224
* Day 22.69 22.61 30.53 30.68 | 33.69 37.31 39.33 | 36.67 37.78 | 38.59 41.12
Night | 77.31 77.39 | 69.48 69.29 | 56.30 62.78 60.65 | 63.29 62.77 | 61.39 58.88

The boldface represents maximum or minimum count of microfilariae per 30cmm.

° Addition of nembutal i.v.

* Proportion of the total number of microfilariae in the day (from 6 a.m. to 6 p.

m.) and night (from 6 p. m. to 6 a.m.)

BLE 6 BHD ErE Ic D 7o 5 Nembutal Bk ICK
D, BOSEEIE LM COy O, LMBOFEN
VIR S O EB RS D5, SEZOHE Mf
oz Timing I AZER L, ME O BHEICE
FRAEEZIR OGN TR,

I BEFROEE

6 §fic Nembutal #IRFEE D &, MK EE
15cm HoO I BA- &€ T, HFERE10, KR
11 2 O—E 4T T PERSN-B % 247 EA8K
Zhle-THE - e, BEDOKENIE + 15cmH 20,
WaFEN FE 0 cmH20 T, EKOHHE TR 4 0 cmH20,
—1cmH20 TEABNRHARTFR ELIHTH S, T
DOFF O SR 5.5 $6- T 1 il ¥ K& 550mlT
EARIEIL D #4155 160—200ml Tdb 5 D ICHE LT
IEHICHML, MO ESEETH 5 < & MK
x5, REPRIMIME » ARSI &~ T pO2
i3 113—143mmHg TEED» S EF, pCO2 13 30—
43mmHg THRNEF LT3, pH 37.30—7,39&

DN ELBEDNWR M alkalosis D REBE R LT
3. HY0OHEEIT 104 - 172 T, BAAHE 4 — 6
B CHER 1300 < IRE U REIEFHRFA TS 5035, @
FERER A (5 1R 5 5 & —Eaiic Hn L C 182 — 300 %
~LTW3 (Table 1, Fig. 1, 2).

No, 1 — No, 4 @ 4 FEIZ24R5R1CH 72 » THRHEFR
ZATIS - T, MERTD B — ek ME B & = DRHi3 R
43058 (24B%) —10% (128), 8758 (24FF) —222
& (108F), 311% (24rp) —82& (168) KU 9B E

(2FF) — 8% (128) THbv, Mf OBHEROH
A $22.69-37.21% TN b EMP O RN BIIEE
FLTS, chick UTRERRFED M [EBLOE
AR A&, Nol TRERMBEROLMFC6ET
BEETRL, 20BAHHOEMICHT ToOWMmED
QUM h THhMELETI0HTH D, KERMIC
NI TORLDBFEE-TEY, 10BICI0ETRE:
B UEILEMOL2MIC83ETH 5, JARkIC No, 2136
TATE S D 125 12254 T 2 O H DI INIZ A { 241512366
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MI per 30mm
300+~ { \ s v
'.' ------ Before
/ = Nembutal anesthesia
200 -
100 -
80 i~
60
40 &~
20 ¢~
400 1+
300
200 -
100 =
{ 1 H | i { | i { 1 i {
o4 1% B8 o 2 u 2 4 6 8 1 12
Time
Fig. 3 Effect of nembutal anesthesia upon the microfilarial

periodicity (three examples)

TR O 12051 1864 455 L, 24m5RI4A B U T
HAEL M 013 405 — 182 L ORI TET) 434 1. No, 3
HEHIAE R O 1MFIC 1044, 24RF1IC5TH, 11 7119
ETREAT L TO Mf OZER)Z 31 — 1358 T,
PUE 3 8ED ME DR B H14543.39-52.19% 1c ¥
MUK O &G A &4 5 3 R IT T RIE DO (A
Rons, No, 4 TRAAEBENCREIBE

QQ0F) — K185 (125), RMIHIBIRE 27.60 % T
AT &R IMER AR L T A, R Cyclator %
{1 UTHREBICR Uc, &F7iIchrg TOBER
W tc » T ME I ILE BT~ TR 1m0 A3 57
S5, ERKTH LHICE T 555 — it &
Z DWGEHNT I« 1774 (24F%) — 238 (121), 7804
(248) —70% (10M), 2938 (24F5) —70% (188)
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RC141% (2F) —34% (1285) Thb, BHMBL
R $26.48—45.602 THEL 111 D EREY D 7R H H B
ERELTOHEDNREOND,

No, 5 &No. 6 348N H 72 2 MBI A FT13 -
723 No, 5 1Z38kEHI B IC, No, 6 X5 TH 1480
[Tk 2 F0: Uk, fFATO B E — K Mf 5 & = Ol
3R 2240% (4lp) 67 (1215), 4058 (2K§)
—128% (128}), BB OEA $36.69%, 39.82%
TEMPOBEMBBNESRE SN S, 2 Afichc 238
FEWWE o> ME THELABIE I No, 5 T BIIAES D121
1578, ZOHMEMEIC T TOBEMIZ A < 24812120

Mf per 30mm

N CN N N N
AR A 2 .

300

£, 20 HO 2414, 248510 1034, FET-E T
D 2HFIC 1568 ICHIIN LT A, 38R A8 LT 41 —
BLEDRITERINA <, FifIRBEOMB ORI E A
HoE MR S5 5, No. 6 TIBIAIE RTD 1281
2128, 24HICIFI3ETH LA S A L2 HEDI2
Bric 185 & icin L, i o RikkE R 3@ &
255, B2 HHIZ 24 1428, 51 EHTO 12/
1€ 13648 T 24MH4 8 U T OZEE L1 136 —2314
TRRICDIA MEEMBNESH U TH 2, 48FHICh
T ABRMIMBERA R TE53.52% RO 2 L3y
25 PR O RN Ih N T B, I 7RO

N S
v %
~----== Before

Hyperventilation
— —w 1 week after treatment

| U R W T N S |

S N N T VRN T FRSNY TR T WS N VNS O SN SN N N |

I -
2 46

1012 1416 18 20 22 24

Fig. 4

810121416 18202 2 2 4 6 8 1012 14 16 18 20

Time

Effect of hyperpressure breathing upon the microfilarial

periodicity (three examples)
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Tablie 3 Influence of hyperpressure breathing upon the microfilarial periodicity
1 2 3 ! 5 I 6
i0kg 9 l1kg 2 11kg & 9kg & 9kg 13kg
Before After ’ Before After ' Before After Before After |[Before |Before
Iw. | Iw. Iw. | Iw. Hyperp.| Hyperp
Time Hyperp. . Hyperp. Hyperp. Hyperp.
9.50 30 | 39 uo| 2w
Nembutal i.v.
10 30 42 153 273
11 23 52 128 280
11.50 9 39 127 210
. S .. S —— . o] o -
Starting up cyclator
12 11 6 26 348 254 170 104 83 145 11 I§ 34 67 157 128 212
o
13 11 117 23 161 145
L] Q o
14 13 8 50 209 266 209 131 68 173 20 24 51 | 107 90| 208 136
16 19 25 52 499 363 463 82 47 80 24 15 43 85 92 159 12?
o [o] (9] [o] o
18 79 19 B2 709 233 683 97 31 710 50 26 45 |129 112 168 82
20 143 26 125 848 325 707 184 60 92 45 128 80 | 136 113 | 244 94
o o o
22 147 41 172 726 405 598 227 100 124 52 124 87 | 161 140 | 253 110
[¢] o
24 305 34 177 875 366 780 311 57 293 69 63 118 | 207 120 | 349 103
2 251 117 126 813 386 521 266 103 215 95 67 147 | 218 142 | 405 96
o °© o] o] o
4 203 61 102 789 184 318 280 135 225 61 39 95 | 9240 77| 392 159
o
6 174 64 99 594 273 155 220 128 225 50 41 109 | 163 118 | 381 158
o o}
8 118 101 45 321 182 88 215 118 219 42 45 87 94 931 203 16:2
e} o |
10 58 130 33 222 186 70 181 121 157 23 29 85 119 46, 262 213
o] (o}
12 {0 83 23 238 186 159 112 119 140 8 34 59 | 116 41| 197 185
Stopping cyclator
13 53 80 30
14 44 51 24 41 216
16 36 49 9 45 217
o
18 15 5 44 178
20 13 97 231
22 146 235
24 103 142
2 156 162
4 t 123
6 | 214
8 ' 141
10 150
12 136
Stopping cyclator
16 98
18 : 104
20 | 107
* Day| 22.69 52.19 26.48 31.80 43.39 29.69 37.21 50.01 45.60, 28.53 27.60 39.43 39.69 (39.82 53.52
Night| 77.31 47.80 73.52' 68.20 56.59 70.29, 62.78 49.99 54.45) 71.46 72.40 60.57 63.20 60.18 46.48
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RTE2¥HE b ALE, HLEOOFEYZIKNRLAD
#z(Table 3, Fig. 4).

PLEGIAD 5 B, 24WEH I D 72 » THREFR %
I8 5 72 4 BRITVT 41 b I POz 33N U RE ©
alkalosis Z7RF 4F1d, LB IE STERHEE ICH
%, HILMI dnE 1 FIEBRNT, Z77 0SB
TO®IMRD <, Fhbim U ToME M RI3AE]
DEEMARZ 5 EMEL, LME DREKEHED
HELRALRALTH S, BEO ME I S FHE
NI PREOERBR OIS, Lz OEHMIT
F2ER DY F B EEERE U DR RS { 73 A TRH WIS
Z2ODR OGN, 48HRTER LT LB No. 6 TR
B 5 i ic B OB O ME 34512 » [J U THER O RIEE
bR TS, INo, 6 DHRTHLE, ALED
PERMSR O N, WEETIO®MA, BikRERESE
X BHLAREOBERBOFELREL TN S,

I BERIOKE

6 BEIC /IR B 4200 B n U, WRE 10emH 20,
PR HEL 20 —E &t N T RERAITR 221758
L8FRIC DT > TITTE o fo. T OReD HES BT
THEAER O 2 b UIEE 3 RERS 251773
bBNTWB LB s, XENRMD pO2 (3156
—200mmHg &FWHIC FF L, PCO2 X 19 —30mm
Hg Ic&@W 4 LT, pH 13 7.35 — 7.57 THHMED
alkalosis OIRFEATR LT A, 240 Oifiz 68—
16419 LBEIAH: 8 — 10WeR H TR 90T { IC—5%E

LD~ D AR OIS p b h 5, P
WREEC LA FAER LTR 2 &, BOUE, AL
FBOFEWRIEN R S5 %5 (Table 1, Fig. 1, 2,
Photo. 1),

No. 1 — No. 4 @4 813 24F:RIC D 12 » TGRERSR
BATIE - 1, RO & — &K ME B & Z ORIk
23258 (28) —136% (14B%), 86 (24FF) —24
£ (128F), 383 (24B%) —145% (1285) KUI304E
(22#%) —112% (128F) T, Mf ORMHACESD
33.10—40.97% TEMNORE RPESRD SN 5.
No. 1 135ERABIME 1285 B T, No. 2222:RH T
Fer- L7zhs, HEBLME £l No. 1 TREIMERT D11
50707 229E S B 5 N 7 DSBRAATE B D 12/ T403E 1 ¥4
L, ZOBKEITHEMLTI6MHNC 1,340 1cE LE
DOHHEICL,000£ Ll LOME % B CHTIERNICL, 157€
%% Utz No.2 ZBIAE RS0 0% E AL SEHR
D 12T 100 i3 L& ORI M LT 4 BRIC
366 EAE H 2 7o 08, DIABIHRE I L 72 6FIC
2,508% 1C# ¥ L D2, 000 Ll Eo BlE R THETE
AD1081C2, 339 10 L7,

No. 3 & No, 3 3245 DBEML A TR - 1208,
AR 2% & No. 3 3BIRERT 11IS0IC 136 5 E
O TSB3EICHIM L, 24FEICA46E, (EILER IO
1205IC 7285 T, 24WEfE%A T8 U T 446 — 9465 DR TE
LI EICESEO ME OBBR NS, BH
HEOHEEG $53.55% THRED 2N EIZ Y ES TN,

Photo. 1

Showing the dilatation of right side of the

heart producing by hyperventilation
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Table 4 Influence of hypervention upon the microfilarial periodicity

1 | 2 | 3 | 4 5 6
9kg ¢ | 13kg & | 9kg s | 1lkg b 13kg & ‘ 13kg &
Before ‘Before \ Before After ! Before After Before %Before
Hyperv. Hyperv. Iw. i Iw. Hyperv. Hyperv.
Time ; Hyperv. 1 Hyperv. }
9.50 197 | | 17 | 161 68 | 61
Nembutal i.v.
10 28 | ‘ 325 206 154 115
11 218 ‘ ‘ 216 222 129 30
11.50 28 | 9% 136 21 125 38
Starting up cyclator
12 153 403 24 100 | 145 563 131 121 395 134 64 337 48 179
13 462 | 118 656 | 375 201 169
4 136 415 26 153 146 497 171 164 465 109 66 256 52 173
15 625 144 489 491 252 159
16 | 208 1340 . 32 228 | 159 860 194 169 675 125 61 263 97 161
18 | 212 1140 50 282 | 187 644 254 | 216 686 117 &2 301 | 126 235
20 274 1068 | 81 187 | 301 540 241 | 268 710 194 | 108 226 | 122 165
2 271 1686 | 79 273 | 376 505 457 = 304 472 213 95 340 305 226
24 311 1757 86 248 | 383 446 284 | 224 784 285 158 363 = 213 193
325 f 60 333 356 569 351 154 359 302 157 226 | 267 167
285 51 366 | 201 687 324 | 177 477 280 = 133 281 | 188 164
214 47 2508 | 226 946 201 | 138 613 219 140 312 | 174 162
215 29 2020 | 239 847 267 145 378 227 131 25¢ 111 143
10 | 11 39 2339 | 236 742 197 | 133 392 122 93 434 117 146
12 183 L8t 236 728 207 112 460 102 %0 280 75 287
Stopping cyclator
13 380 227
14 340 190 256 368
15 , 364 131
16 377 222 271 268
18 364 180 248 183
20 423 237 736 278
2 t 195
24 157
2 196
4 241
6 169
C
8 450
10 681
12 | t
* Day! 40.02 33.10 38.08 53.55 39.41?40.97 45.81 38.70 41.43 32.10
Night| 60.01 66.92 | 61.92 46.42 60.59 59.06 54.19 61.29 58.57 67.90
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Mf per 30mm
N c N N N e Before
e Hyperpressure breathing
1000 'L ' ¢ ‘L ——= 1 week after treatment
i
500 f=
/.:»\'\ - —_—
7 N TN
N N

—
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Fig. 5

[ T |
1012 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20

Time

Effect of hyperventilation upon the microfilarial

periodicity (three examples)

FREIC No. 4TI AT221 8 05E (53058 1 8 m L, 24
IR0 L322 — 784 £ 0 A N HNIC A LB M
B E45.81 B EMLTEY, 28 & bEED S
MAEZR U TERL M BOWMMSE D, @EOH[
WS Kb Tl WL B R S h 5, RIEFIC
Cyclator 8- U R 23 &, S I A
AT ME BRI E ISP B RO N D, ERk
THLHEE ORE-—-RIE Mf B & 2 D435 « 457
(228 —(13145 (12#}), 3024 (2F%) —102%
C1285), BRIHBIKIL39.41%, 38.70% THlRi& k%
WOEEAEATD R LU T2 EER LTS,
No. 8 & No, 6 {3 48IRTICH 72 2 W RKEFTIE -

7243, No. 5 3FEREILGTR328R H i< No. 6 (345854
Hizk 4%t L 7z, #ifii o No. 5& No. 6 D fm—
A ME B &2 DRHI 3 K~ 158 % (2415) —64 %
(12), 305% (22m) —48% (12W), BHHEIRR
41.43 %, 32.10 % T @MW O wEHBMAELR LT
%, ERRPAMAE RO 1150413 No, 5 T125%, No, 6
TIBEEHT 20, BBERD 128 Tk « 337,
19 I ML TV, = O HHBL Mf 13 No. 5T
226—434%£, No. 6 Tl 146 —368% ORI A B AN Ic 28
B LA NA LT, ORI & Ay 7s B
Mf BOHEMBTD b b, RILLHERI No, 8 Tl
736 £, No. 6 TI11681 ED@WIEH R 54175 (Table 4,
Fig. 5),
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PURREE RS S ITIE - 72 6 BHIZ W S iR OB
DA U, g 3 alkalosis 2R LTH 5,
HBL MI SR EBRBAMES L D Hm L, Fhdp
% U OB ME BOBEC &8 L3 ME 23R
FANCHER U B2 HELTO 308 o h

B B

LI RIERIC B & ME O R & il 2 Ok
AR & DBRER S 7%, D. immitis B R%E
$t& U T Nembutal #iREE: D T T Cyclator %
FB, BT, REERS AT T ME O I
WRETEEARE LI,

1) B TEROITLEE UTEMEBICHY Nem-
butal #IRFEMETILH>DTE O BELZTHHLH,
WLUTEBL CEDBERETDH 5, 65D KTEY I
2mglkg %4z, KiEAEICIE LT B LIZH
O 24 BEEEIRAR A A 1 B & OB LRI 3
SRR ZRESRD LT, bIFREssimd 02 BbHE
T LWL SFRMHEOEHANRD SN L, L LIS
MO AEMLIC BT 5 Mf O¥ & #® Timing 1ZH
FRAEREDIZL, 6T & & AT & & —FK Lk
Mf HBHRSEON 5.

e Hawking (1956) (3F#E Nembutal #IREE
iz X0 D, immitis © Mf 537 DEBIENT 52 &
ZROEE LT ED, FEORFIc LT chhid
D BEDBGETH - T2URH O Mf D) XAl
WRAEHEILBLNEDEEZOND,

5. SLOMEBDE LA UTERICERFICHE Ui
AP TOFNHILEENNC M BLOwgH xRz, =L
TER RGO R THNE ADLE, ALED
B HRERD B D DHSHE D B ORIFHEEAEE I X 4
3,

£ g

2) Cyclator & HWOFORTEREE, BERSUIIRY
RI2BIT DT ME D& &AW IELF R DR % 5> 5 B
BLTHS, REEZDE NI, BEEDHE LI
1B D 6 BT 47 0 S wRiC i To ME ¥
DOBEMMBE C B3, 2 DEIZW AR I o~ T
Ih, U L—B#n Ufc Mf 03B oA
FRNCA T T HFRE L, BRI DR O HEFH,
I ABR TR FERE R A58 1 T iE BT I 058 2 A H
I BR AR LT ME BOZER)D < fhFRDsREEd
LIEMBER NS,

- % & B2 32 L7z Hyperventilasion 6 5§
OREBITIEZ OYBBHEHCEWT, BIREHRI DB
Mf B0 L, FROBFICN - T E T ZITHY
IR0, BHETH M iR I RIS
b b, LEBRORPTOMEDBZENICIE, W%
etz LTHE Ui 4 HTIR O N SFEERTICA R A
Mf BORBMIE AR C E3ER S5,

SR TH 1 EM B ICEUEEETR Y Lok
12 6 BT LA TRl Iy & R D S 0 A i ) H B
AR LT 5 D MSHERE X7,

Table 5 Effect of hyperpressure breathing and hyperventilation upon
the circulatory and respiratory system
Alveolarinflation I Increased
Respiratory Tidal .and minute volume Inc‘reased
system Arterial blood O3 Raised
” CO2 Lowered
” pH Raised
Pulmonary arterial pressue Raised
Pulmonary capillary pressure Raised
Pulmonary arteriolar resistance Raised
Circulatory Blood flow through lungs Decreased
system Right atrial pressure Raised
Venous pressure Raised
Cardiac output Decreased
i Blood pressure | Lowered
i Peripheral arteriolar resistance ‘ Raised
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CNOOFBT, MKCHETBICT L 2% H
NTRZ &, 1SR R RS E DB MR > THl
A3z L CIRER L, Bifay o 02 ISt RICE D%,
M Oz S BF LTI D pH Z 74 7 ) PRICHE
WTWD, MEERTIIRIBIIRE, MBEAED R,
R Lo B, RO TR BB 5.
—TFATRIRFHR T & RN FEO MO &4 OB ED 15
BEZL, BEIREOFEARY HD LT #IR ORI
DR ST, OWMHE D, MESTET 5. X
SR DOEPOBWAICE - Tl O BH Bk
% (Table 5),

C DRERICHEFRER 2 Hyperventilation %5y
B 22 S0k > THRIMT ABRRICBENB C 2D
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EDHERIEN A, Moo D% ki3 Hyperventila-
tion DYBGICHFICEETH 5, 4 HD FREITEL
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i

20X Dirofilaria immitis BYRICERFEIC H 1o
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tilation ZfFEV I 27w v 45 Y 7 O HBLIC RITT
WEEBE Lk,

1) 24z 72 A Nembutal FEM:HE o 1B
i, ROz E, BRAACHB T 7071
79 70 EZD Timing ITIRFARA E KEL (2L

HDERbNh A,
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