HOKKAIDO UNIVERSITY

Title BoimiiEdh o EEENTR
Author (s) Eiith, B{E; KUSACHI, Ryosaku; PHH, 1BAXA b
Citation BREREAFZE 1(4), 179-190
Issue Date 1954-01
DOI https://doi.org/10.14943/jjvr.1.4.179
Doc URL https://hdl. handle.net/2115/11357
Type departmental bulletin paper
File Information KJ00000104928. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




5 @ i I #E @& th @ W0 R B RY BE S

oHh R OAE

i I I E A/

(LA SRS RS L B - i ARIWER)

I #%
{5 L5 W VAR AR O ML R B DR AR B R O}
WK+ 58E X b2 R 6N 535, fm
R b DT & rfte & L ZeWFSEIE Bidd T I
<, R IIT D W T HUR (1952) 0% + Mk
OB B 2B BN 2 BT I\,
OlEHEEORHRCIZLBIRBATH R TFETH %
h%, IHOLERMCET 5 BAOTRIZS R,
NOERR (1922) 371> « |11 « fiF R OR & & biclh
OLEIIc D &, 3 STEFFAN (1935) | X #lefs Jal 1%,
LR IED Ko yg il ooEBlElicowvw Tt EN
Z%1, Jiic NEUMANN-KLEINPAUL, STEFFAN
(1935) 1Z I5iC 3513 % 3 Fliod AUMGHESGizk 400 L e,
ARU T3 B o L 6 OFRNT L 2 Bl O i 13RI
5P, KrAUs-NICOLATI i\ |3 EINTHOBEN ¢
WAHABIC LDOTwD, b EaNTE S
T, SR HLED RO b e E
NOFHHHC BT 5 B T 215 1T RLE 5
IR\ £ T T2 X o B ESE d i 313 B
WhEosHbE, OERIC XD THLLIEEZ S,
HTOML e} DT, 2 2@k T 2K TH
B,

il

Table. 1. Materials
Estima-
Horse Sex Age Wtaeight Present State
ke.

No.1 @ 5 500 Infectious anaemia
No.2 ? 3 500 Infectious anaemia
No.3 ¢ 5 450 Infectious anaemia
No.4 & 3 500 Fracture
No.5 3 Uncertain 250 Uncertain
No.6 ¢ Uncertain 300 Uncertain
No.7 3 Uncertain 250 Unecertain
No.8 & 2 200 Emaciated
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Table. 2. The Electrocardiogram before the Bleeding

Horse P . Q ’ R S
mV. See. Form mV. mV. Presence .
No. 1 0.06 0.14 Diphasic 0.18 1.29 None
No. 2 0.08 0.16 Triphasic 0.10 1.76 None
No. 3 0.23 0.19 Triphasjc 0.17 _ 2.07 None
No. 5 0.06 0.16 Triphasic 0.09 0.91 None
No. 6 0.04 0.14 Triphasic 0.04 - 1.03 None
No. 7 0.05 0.09 Triphasie 0.43 1.10 None
No. 8 0.04 0.13 Diphasic 0.14 0.92 None
Table. 3. The Electrocardiogram before the Bleeding
Horse T ST PR RR QT
mV. Sec. Form Character Sec. Sec. Sec.
No. 1 0.15 0.13 Negative On the zero-line 0.29 1.17 0.44
No. 2 0.06 0.13 Negative Elevation 0.36 1.29 0.57
No. 3 1.24 0.20 Positive Elevation 0.34 1.66 0.56
No. 5 0.16 0.12 Negative On the zero-line 0.25 1.41 0.47
No. 6 0.13 0.12 Positive ” 0.20 0.71 0.50
No. 7 0.35 0.11 Positive ” 0.20 1.37 0.43
No. 8

0.35 0.21 Positive i 0.28 1.21 0.50

Fig. 1. The Volume of Bled Blood

per Minute
Liter Table. 4. The Duration of Electrocardiogram (EKG)
and Bleeding, the Time of Appearance of Clinical
Death and the Time of Begioing of Ven-
tricular Flutter (V.F.) after Bleeding

2.0 .

Horse EKG Bleeding Death V.F.
min. min. min. min.

No. 1 17 17 10 10
No. 2 31 15 14 14
No. 3 26 18 22 22

1.0 No. 4 32 18 28
No. 5 22 9 9
No. 6 24 20
No. 7 6 2 2
No. 8 19 9 14 14
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Table. 5. The Changes of P Wave
No. of Horse No. 1| No. 2 No. 3 No. 5 No. 6 No. 8
Min. )
]Bnlez%t.er mV. Sec. mV. Sec. mV. Sec mV. Sec mV. Sec mV. Sec

0 0.06 0.14 0.08 0.16 —0.23 0.19. —0.06 0.16 —0.04 0.14 0.04 0.13
i —0.16 0.11 0.09 0.15 —0.33 0.09 —0.11 0.10 0.09 0.11 0.06 0.10
2 —0.17 0.11 0.12 0.14 —0.20 0.10 —0.17 0.11 —0.11 0.11 —0.08 0.11
3 —0.22 0.09 —0.14 0.14 —0.21 O0.11 —0.09 0.11 —0.07 0.11
4 —0.27 0.09 —0.21 0.12 —0.23 0.11 —0.09 008 —-0.09 0.09 —0.06 0.09
5 —0.30 0.10 —0.18 0.11 —0.12 0.10 —0.14 0.09 —0.11 0.06 —0.05 0.12
6 —0.32 0.09 —0.19 0.11 —0.14 0.09 —0.07 0.06 —0.09 0.11 —0.07 0.11
7 —0.32 0.09 —0.23 0.11 —0.16 0.12 —0.07 0.07 —0.14 0.12 —0.06 0.05
8 —0.27 0.10 —0.23 0.10 —0.18 0.10 —0.06 0.13 —0.11 0.10 —0.04 0.07
o —0.23 0.11 —0.21 0.11 Y_F —0.11 0.11
10 lﬁ —0.29 0.11 —0.15 0.12 —0.07 0.10
g —023 012  —0.d2 0.09 —0.08 0.11 =005 0.10
12 —~0.13 0.10  —0.07 0.11
13 —0.17 0.10 —-0.08 0.10 —0.04_0.10
14 —0.11 0.10 V.F.
15 V.F —0.07 0.11 —
16 —0.09 0.08
17
18 —0.21 0.21
19 —0.23 0.20
20 —0.22 0.19
21 —0.21 0.20 —0.07 0.11
22 V.F. —0.11 0.15
23 —0.07 0.15
24 —0.04 0.13
25

Extinguish
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Table. 6. The Changes of Q@ Wave

No. of Horse No. 1 No. 2 No. 3
Mﬁllézgt.ter mV. mV. mV.
0 0.18 0.10 0.17
1 + 0.12 0.10
2 0. 0.07 0.07
3 0.07 0.05 0.08
4 0.12 + 0.03
5 + + : 0.02
6 + -+ +
7 0. + +
8 0. + +
9 0. + +
10 # V.F. + ~0.08
11 0.06
12 0. 0.05
13 0. 0.07
14 V.F. 0.05
15 0.06
16
17 N
18 0.18
19 0.23
20 0.25
21 V.F.
22
23
24
25
26
27
28
29
30
31
32
33

No. 4 No. 5 - No. 6 No. 8
mV. - mV. mV. mV.
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Fig. 2. The Amplitude of the P Wave Fig. 5. The Amplitude of the R Wave
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(10) CosHE) : PHoWAkL b, MM
0.22~0.37 5, k&5 0.57~0.63 mV. o BN 2k
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Table. 7.

No. of Horse No. 1 No. 2 No. 3

M]éljezi;er mV. Sec mV.Sec. mV. Sec.
0 1.29 1.17 1.76 1.29 2.07 1.66
1 1.36 0.77 1.77 1.24 2.12 0.46
2 1.64 0.5] 2.18 1.20 1.70 0.41
3 0.49 2.07 0.96 2.33 0.42
4 0.40 2.34 0.52 2.27 0.41
5 0.41 2.81 0.66 1.80 0.40
6 0.40 2.66 0.70 1.70 0.41
7 0.40 2.78 0.75 227 042
8 0.39 3.03 0.50 1.82 0.42
9 0.41 3.22 0.54 2.05 0.40
10 V.F. 3.14 054  2.21 0.49
11 295 0.49 2.27 0.59
12 296 0.45 0.64
13 2.27 037 1.00
14 V.F. 1.35
15 T 1.50
16
17
18 137
19 1.51
20 1.45
21 1.56
22 V.F.
23
24
25
26
27
28
29
20
31
32

T Pan 2 555 5 T P

5

F)‘f .

mV. O AHN AT & %9 (Fig. 11 © 6), =0
R MY 7 2 Pk 3 %ﬂ'l!ﬁ@i)i’dfé LIRAT
250 FigllDT7) &, LEVWLD LD, %
ORI 7 P 1 ABUN Bk o w3 I8 Dl L
(Fig. 11 © 9), PWIBINIRIZG 2 @R L, ki
9 1.32 Fhic B0 T LT\ B (Fig. 11~13),

5. LEMBIZEITCEALALER

DEETDHD 2H) oiEH
ZOPITEEPCPEFIBET2000 %
M, QR TOKEKRrR2TE8L, 2o
W CEME ZRT b0 X VRRT, Hokdic
RR PE28WICiERE L, RABREOWEDOHD

7e b ODZEMBRA 2 OIHHET D B,
Q) P& 1 B0 AHE A I D Fahs,

The Changes of R Wave and RR Interval

No. 4 No. 5 No. 6 No. 7 No. 8
mV.See. mV.Sec. mV.Sec. mV.See. mV.Sec
091 141 1.03 0.71 1.10 1.37 0.92 1.21
1.31 0.65 1.29 0.85 0.49 0.71 1.13
2.20 0.37 1.61 0.63 0.77 0.28 1.11 0.61
0.95 1.54 0.42 1.79 0.46 2.03 0.23
0.87 0.86 1.26 0.41 0.42 1.32 0.53
1.05 0.74 266 0.69 1.52 0.41 1.30 0.85
0.97 0.73 1.72 0.75 2.12 0.42. 1.21 0.36
1.05 0.68 2.27 095 1.94 0.48 1.34 0.39
1.12 0.64 1.00 0.65 1.76 0.49 1.47 0.36
1.13 0.60 V.F. 1.80 0.45 1.55 0.35
1.15 0.50 1.82 0.51 1.88 0.79
1.05 0.54 1.76 0.53 1.76 1.22
1.25 0.51 1.84 0.52 1.57 0.68
1.50 1.03 1.64 0.51 1.48 0.67
0.88 0.49 1.23 048 V.F.
090 0.54 1.63 0.39
0.98 0.50 1.64 0.38
1.37 1.20
0.94 0.39
1.37 1.16
1.17 1.06
0.88 1.03
Extinguish
0.30 1.83
0.61 2.65
0.68

Extinguish
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M TIiZBpkix 2 i katint, Saidiapkin
Lict Todl@m s AsthvE AL THZ TV
B, Wik o N2t h (R LIco b, HK
Porwih BHIA L 72 (Table 5),

2 Q¥ : 1ENZR 2P LT, b5tk
ClEL, 2O OB SH R LI, Mo 14
b i LT, 13450 ERICHEIN T 5 45, HFOR & i)
L, OEREAETTCIRFORBA EBO bk
¢ otz (Table 6),

3) Rk : RRIMcD W TIEEPOFEH
W BNk, FPREMLH 54, 14T
T PHIAREE 10 Sk L, T OERE L WAETE)
E s, DRSBTS S Aic I EL, U
B iL 2.65 FHT D7, Mo 1Pk 4 S5 HICHiH
Licob, #4587 CIEEBART» bR L (it

Lo, ZofErckfiL, WXt 1.03
- C &0 (Fig. 15),

M TR, 1R ROLPEIG 6 /5 BRiE, Al
O 1N 18 5B Len s, 142 ckifiiL,
1k 2o % FO0ERIEHERE L 285, fhofliZiB
A 8 53wih BEEAICHT L 7e (Fig. 16, Table 7),

4 Syk: 20 LbcEBRRBEBU TSI
T80 bALF, ST HIE 28 IXwidic L
1, BPCTRET 28BSOk,

Gy Tk - ks &, BRI P
%15 TEEE L, 1IE b kiE, Mok
13 5312345 2 (T3 L Feds, (ORISR Erwid
LI H ToHT A & W7 (Fig. 17),

Pelidlx 200 & b e AR b LickSaL,
ORISR G D BIWIE L e Nicig L7z (Fig.

Table. 8. The Changes of T Wave

No. of Horse No. I No. 2 No. 3

Mléll'eaégt:'er mV. Sec. mV. Sec. mV. Sec.
1 —0.15 0.13 0.06 0.13 1.24 0.20
2 . —0.29 0.12 0.04 0.14 —1.33 0.13
3 —0.78 0.12 —0.33 0.14 —0.63 0.09
4 —1.13 0.11 —0.40 0.15 —0.76 0.09
5 —1.32 0.11 —1.02 0.14 —0.70 0.09
6 —1.24 0.12 —1.00 0.10 —0.52 0.09
6 —1.09 0.11 —0.53 0.11 —0.54 0.09
7 —0.79 0.11 —0.65 0.10 —042 0.09
8 —0.65 0.10 —1.12 0.12 —047 0.09
9 —0.56 0.09 —1.26 0.11 —0.39 0.10
10 V.F. —1.11 0.11 —0.38 0.10
11 —0.99 0.11 —0.35 0.11
12 —0.83 0.14 —0.34
13 —0.76 0.12 —0.54
14 VF.  —055
15 T —0.51
16
17
18 —0.51 0.18
19 —0.66 0.20
10 —0.67 0.23
21
22 V.F.
23 )
24
25
26
27
28
29
30
31
32
33

No. 4 No. 5 No. 6 No. 8
mV. Sec. mV. Sec. mV. Sec. mV. Sec.

—0.16 0.12 0.12 0.12 0.35 0.21
—0.23 0.09 —0.13 0.14 0.34 0.21
—0.55 0.09 —0.30 0.12 —0.09 0.05
0.15 0.16 —045 0.09 —065 0.12
0.13 0.13 —0.32 0.10 —1.00 0.11  —0.35 0.11
—0.30 0.09 0.33 0.11 —1.20 0.10 —0.29 0.11
—0.25 0.09 023 0.11 —0.79 0.09 —0.27 0.08
—0.96 00 —0.55 0.15 —0.79 0.10 —0.12 0.06
—035 0.11 —023 0.14 —0770.12 —0.12 0.06
—0.40 0.10 V.F. —0.59 0.11 —0.16 0.07
—0.75 0.14 o —0.65 0.11 0.29 0.15
—0.72 0.10 ' -0.62 0.10 —0.38 0.22
—0.67 0.15 ~0.59 0.10 —0.26 0.12
—1.00 0.15 —047 0.10  —0.40 0.16
—0.55 0.11 —0.35 0.10 V.F.
—0.52 0.12 —0.27 0.10
—0.55 0.11 —0.18 0.09
—0.50 0.12
—0.50 0.10
—0.35 0.10
—0.69 0.15
—0.86 0.16
—0.90 0.20
Extinguish
—0.24 0.20
—0.30 0.21
—0.31 0.32

—0.40 0.35
Extinguish
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Ffg. 9. The Electrocardiogram before
Bleeding (No. 3)

Time signal 1/20 see

Fig. 10. The Changes of the
Electrocardiogram (No. 2)
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Time signal 1/20sec 1: before the bleeding
2: after 5min.

3: after 13 min.

Fig. 11. The Changes of the
Electrocardiogram (No. 2)

Time signal 1/20sec 4: after 14 min.
5: after 15 min.
6: after 15min.

Fig. 12. The Changes of the
Electrocardiogram (No. 2)
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Time signal 1/20sec 7 : after 16 min.
8: after 18 min.
9:.after 21 min.

Fig. 13. Ventricular Flutter (No. 8)

Time signal 1/20sec 14 min after bleeding

Fig. 14. The Depression of the
ST Segment (No. 6)
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Fig. 15. The RR Interval
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Fig. 16. The Amplitude of the R Wave
nv,
3.0 5 M. Fig. 19. The Duration of the PQ Interval
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Fig. 17. The Amplitude of the T Wave
nv,
sho- e Fig. 20. The Duration of the QT Interval
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Fig. 18. The Duration of the T Wave ”*:V:*’—H::_a /
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0.2 N o o 10 20 s mMIN
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1 endei d —, 5 1 i fid
10 20 30 MIN,
Table. 9. The Changes of PQ and QT Interval
No. of Horse No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 8
Min. after PQ QT PQ QT PQ QT PQ QT PQ QT PQ QT PQ QT
Bleed. ec. Sec. Sec. Sec. See. See. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec.
0 0.29 0.44 0.36 0.57 0.34 0.56 0.25 047 0.20 0.50 0.28 0.50
1 0.22 0.37 0.31 0.55 0.13 0.29 0.15 0.36 0.25 047 0.21 045
2 0.18 0.28 0.18 0.49 0.20 0.22 0.13 0.19 0.22 0.39 0.14 0.30
3 0.12 0.26 0.21 0.36 0.21 0.23 0.24 046" 0.14 0.23 0.26 0.22
4. 0.13 0.27 0-.16 0.35 0.20 0.21 0.24 0.45 0.11 0.22 0.14 0.23 0.24 0.25
5 0.15 0.26 0.17 0.31 0.19 0.23 0.19 0.38 - 0.15 0.22 0.13 0.24 0.15 0.30
6 0.15 0.26 0.36 0.20 0.20 0.18 0.37 0.10 0.21 0.16 0.24 0.13 0.24
7 0.14 0.25 0.16 037 0.19 0.21 0.19 0.36 0.12 0.35 0.20 0.25 0.12 0.20
8 0.15 0.23 0.15 0.31 0.20 0.21 0.18 0.33 0.28 0.31 0.15 0.26 ., 0.13 0.21
9 0.14 021 0.3 035 0.6 030 0.17 033 V.F. 0.15 0.24
10 V.F. 0.14 0.29 0.30 0.31 0.17 0.30 ) 0.16 0.26 0.30
[1 0.16 0.30 0.27 0.28 0.17 0.31 0.19 0.25 0.19 0.40
12 0.16 0.30 0.17 0.26 0.19 0.28
I3 0.13 0.25 0.10 0.35 0.12 0.26 0.15 0.29
14 V.F. 0.16 0.31 0.13 0.25 V.F.
15 0.20 0.30 0.14 0.22
16 0.17 0.26 0.12 0.22
17
18 0.25 0.38
19 0.26 0.43 0.16 0.29
20 0.29 045 0.18 0.28
21 0.15 0.21
22 V.F. 0.24 0.38
23 T 0.28 0.36
24 0.20 0.53
25 Extinguish
26
27
28
29
30 0.49
31 0.46
32 0.64

Extinguish
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ELECTROCARDIOGRAPHICAL STUDY ON THE PROCESS
OF THE FREE BLEEDING IN - -HORSES

By

Ryosaku Kusacur and Tsunehisa Nisnipa

(From the Laboratory of Veterinary Physiology, Faculty of Veterinary Medicine,
Hokkaido University, Sapporo, Japan. Chief : Assist. Prof. K. HonA)

Except for hematological or clinical studies, there is scanty literature which deals with
Electrocardiographyv is an important method in
investigating a heart function. So the writers undertaken an investigation, applying electro-

the heart function during bleeding in horse.

cardiogram, of cardiac function during the free bleeding from 4.
Our lead was bipolar from two points on the skin which accorded with the long
But the normal value or standard lead of electrocardiogram of horse has
The investigation of this problem must be a subject of future

of horse.
axis of the heart.
not yet been established.
research.

carotis communis sinisira

In this experiment, the writers measured, moreover, volume of blood bleeding per minute.

Eight horses were examined.

The results obtained are summarized as follows.

1)
beginning of bleeding.
(2)
(3)
other has not.
(4)
ation, of fatigue and of survial.

a) Stage of compensation.

P and T wave go down-ward 1 to 2 minutes after the bleeding begins.

The volume of bleeding blood per minute reaches its maximum 1 to 3

[2)

minutes after the

In our lead, S wave did not appear at any time during the experiment. _
In the process of free bleeding, two types were found: one has ventricular flutter, the

During and after free bleeding, three stages could be observed: the stage of compens-

The amplitude

of R and T wave which is downward increases slowly and attains its maximum at the

end of this stage.

The RR interval shortens rapidly.

The depth of Q wave decreases

Veterinary Research, Vol. I, No. 4, 1954.
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slowly. The ST segment, which descends more and more steeply, shows a downward
convexity.

b) Stage of fatigue.

The amplitude of R and downward T decreases slowly and clinic‘al death comes at the

end of this stage. Arythmia appears in this stage and some of electrocardiograms
indicate vetricular flutter.

c) Stage of survial.

This is the stage in which the action potential of heart can be observed after clinical
death.



