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Reprinted from
THE JAPANESE JOURNAL OF PHYSIOLOGY
Vol. 1, No. 4, March, 1951
STUDIES ON THE METABOLISM OF THE

HEART OF RANA CATESBIANA

KOROKU HASHIMOTO* anp HIKARU NUKADA!
Department of Pharnacology, Fnculty of Madu-me, Unwersxly of ‘I'okyo

and Biological Division of Iatroch I of P d

Fig. 1. Arr used to
gaseous metabolism, cardiac output, and
E.C.G.

—0—0um CARD, OuT?, Fig. 4 (left). The influence of the
x—x— Oxrq cots. amount of blood perfused- on oxygen
consumption and cardiac output of a
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heart at 20°C,
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A7 F 1 (Hashimoto K, Nukada H, Jpn. J. Physiol. 1:332-338, 1951)
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STUDIES ON THE METABOLISM OF THE
HEART OF RANA CATESBIANA

KOROKU HASHIMOTO! anp HIKARU NUKADA:?
Departinent of Pharmacology, Faculty of Medicine, University of Tokyo

and Biological Division of latrochemical Institute of Phar logical R ch Foundation
Table 1
Number Cardiac Oxygen Blood
o output. consump. | Lactic acid| Glucose
animals | (cc/30 min.) | (cc/g/h) | (mg/dl) (mg/dl.)
Spring 5 232 0.825 26.4 29.4
Summer 8 336 1.216 522 405
Autumn 3 318 0.995 29.0 176
Winter 11 297 0.654 230 18.0
Animals, kept in 20°C.
waterbath, for one or
two days, in winter 11 366 1.038 52.0 330

in summer

Lactate uptake x 100

Gulcose and lactate uptake %)

FIG. 5.

in winter

.Oxygen consumption cc/q/h

0.5

X34 K 2 (Hashimoto K, Nukada H, Jpn. J. Physiol. 1:332-338, 1951, Hashimoto K, Morita
Y, Matsuyama S, Jpn. J. Physiol. 8:148-154, 1958)
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FiG. 2. Effect of sod. fluoride (a) 0.005M, (b} 0.01 M and (c) 0.02 M.
The heart rate, 20/min ; the temperature, 20°C. The oxygen uptake before
drug administration ; 1.604 in (a), 0.992 in (b) and 1.560 ml/g/h in (c). The
cardiac out; 2674 in (a), 1360 in (B) and 1910 ml/g/h in (c). Clear circles
represent the oxygen uptake; filled circles, the cardiac output.
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FIG. 3. Effect of 0.01 M sod. fluoroacetate. The heart rate, 20/min. in
(a), 30/min in (b) and 40/min in (c). The temperature, 20°C in (a) and
25°C in (b) and (c). The oxygen uptake before drug administration, 1.560
in (a), 2.042 in (b) and 2.702ml/g/h in (c). The cardiac output, 1910 in
(a), 2320 in (b) and 2302ml/g/h in (c). Clear circles represent the oxygen
uptake, filled circles, the cardiac output.
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Fig. 8-10. Heart-lung preparation. (Redrawn from Patterson, S. W., and Starling, E. H.:
J. Physiol. [London) 48:357, 1914.)
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Fic. 17.—Showing effect on oxygen usage (continuous curves),

mechanical efficiency (dotted curves), of changing
:l[\lg \Tc;rk done by alteration of output of the heart (left-
hand curves), and of arterial pressure (right-hand curves).
The numbers on the curves refer to the experiments in
the original paper. (Redrawn from Evans and Matsuoka,

1915.)

251 K 5 (Evans CL, Matsuoka Y, J. Physiol. 49:378-405, 1914-5)
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Abb. 2. Hund, 9,2 kg Gewicht. (Chloralosc 0,076 g pro kg.) Herz-Lungenpriparat. 13. L. 1931.

ZufluBhShe 75 mm. Arterieller Widerstand 85 mm Hg. ADr = Arterieller Druck in mm Hyg.

RVDr = Druck im rechten Vorhof in mm Wasser. 4 50 = Erhéhung des ZufluBniveaus um 50 mm.

Zahlen zwischen den Druckkurven = Minutenvolumen in ccm. Zeit =1 Minute. a4, az, a3 = Zuwachs
an ZufluBgefille.

A7 4 K 6 (Krayer O, Arch. exp. Path. Pharmakol. 162:1-28, 1931)
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05 ccm
Somnifen -

Abb. 3. Fortsetzung von Abb. 2. Bei den Zeichen [/ wurde jeweils 0.5 ccm Somnifen zur
Durchstromungsfliissigkeit zugesetzt.

Z2Z4 K 7 (Krayer O, Arch. exp. Path. Pharmakol. 162:1-28, 1931)
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(0961 ‘221-601:6 "J0oBWLRY [ "udp ‘Y OJowlyseH ‘| 18BIUS) GI § L £y

e Lt O st L L3l

Nor Ep Ispr Ispr Ouab Proc

PB 100mg 2y 2r 0.2y 0.4y 100y 20mg
Time 1:35 2:07 117 121 135 145 3:07 :20 145
HR 102 106 102 120 100 124 98 102 98 125 104 104 97 98 130 97
SOP 560 250 150 100 105 184 445 508 508

FiG. 2. An cxample of PB-induced failure and effects of drugs on it. Recordings from above downwards: Arterial pressure, right atrial
pressure, base line, systemic output recorded with a Weese flowmeter, time in 1 min interval, signal mark. Symbols: BP=arterial
pressure in mm Hg. RAP=right atrial pressurc in mm H,0, SOP=systemic output in ml/min, HR =heart rate/min.



KNy ©

AFIOR AR WA N DI (FA) ¥4 S~ arrhythmia K-SR MR L RN S 48 S
D" W arrhythmia R~ AR O D46 O WIREERIAS VA4S O VOB R < k™ Lt
F<40 arrhythmia R4S & O LIRA T %0 S td 100 20K 4 catecholamine o B8 A ADLEER XS
MR L IR digitalis(Ouab) B 208 O W0IRQA Y QUM L B27 K Iaud 6’

_36_



_Zg_
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Eé‘él/a';::;"
3y v
FA Ep Ispr Ispr Ep Ouab
3x107M 5r 0.7y 0.7y 5y 100y
Time 1:50 21535 53 3:7 : 15 124 131 140 4:11
HR 107 111 107 88 97 84 95 80 80
SOp 590 560 515 262 151 60 245

FiG. 4. Record showing an FA-induced failure in which the spontancous arrhythmia disappeared early in the experiment.
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DNP DNP DNP Ep Ouab

50mg 10mg 10mg 2r 100y

1:25-30 147 2:9 127 :38 3:0
112 112 114 115 114 113 118 116 109 98
425 380 370 340 330 260 260 360 425

FI1G. 5. A DNP-induced failure in which glucose was added and ouabain was effective.
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From the Depariment of Pharmacology, Faculty of Medicine, Universily of Tokyo,
and I hemical Insti of the Phar) logical Research Foundation, Tokyo.

Studies on the coronary flow and the oxygen consumption of the isolated dog heart
in ventricular fibrillation and the effects of epinephrine, levarterenol,
isoproterenol, acetylcholine, 5-hydroxytryptamine, ATP, theophyllin-

ethylendiamine, nitroglycerin and papaverine on it
By
Koroku HasHIMoOTO,
(Recejved for Publicationa, July I, 1$57)

Fig. 1 Diagram of the modified Langendorff dog preparrtion. A. isolated heart, B. donor dog, a. arterial
canqula, b. blood reservoir on the arterial side, c. Dale-Schuster type perfusion pump, d. outlet for
sampling the arterial blood, e. air-cushion, f. three-way cock for sampling the coronary venous blood,
g. bubble flow meter, h. drain from 1. ventricular cavity, i. pneumatic resistance, j. side way, k.
blood reservoir on the venous side, 1. air tank, m. venous cannula.

ZZ 4 K 18 (Hashimoto K, Jpn. Circ. J. 21:290-297, 1957)
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Fig. 2 The coronary flow and oxygen consumption of 6 control experiments.

Z 74 K 19 (Hashimoto K, Jpn. Circ. J. 21:290-297, 1957)
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2ZZ 1 K 20 (Hashimoto K, Shigei T, Imai S, Saito Y, Yago N, Uei |, Clark RE, Am. J. Physiol.
198:965-970, 1960)
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Oxygen consumption and coronary vascular tone
in the isolated fibrillating dog heart

KOROKU HASHIMOTO, TATAURO SHIGEI, SHOICHI
IMAI, YOSHIHARU SAITO, NAGATAKA YAGO, IWAO
UEI AND RICHARD E. CLARK!

Department of Pharmacology, Faculty of Medicine, University of Tokyo, and
Iatrochemical Institute, Pharmacological Research Foundation, Inc., J apan

Hasinmoro, Koroku, Tarauro ShiGel, Suoichi IMmar,
YosHiHARU SA1TO, NAGATAKA YAGO, Iwao Ukl aND RicHARD
E. Crark. Oxygen consumption and coronary vascular tone in the
isolated fibrillating dog heart. Am. ]. Physiol. 198(5): g65-g70.
1960.—An improved mcthod of determining the coronary
flow and myocardial oxygen consumption of the Langendorl
dog heart preparation with ventricular fibrillation is described.
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FIG. 1. Diagram of the modificd Langendorf dog heart prepara-
tion. 4, isolated heart; B, donor dog; a, arterial cannula; b, blood
reservoir on the arterial side; ¢, Dale-Schuster type perfusion
pump; d, outlet for sampling the arterial blood; ¢, air cushion; f,

three-way cock for sampling the coronary venous blood; g, bubble
flowmeter; 4, drain from left ventricular cavity; /, pneumatic re-
sistance; 7, shunt; &, blood reservoir on the venous side; /, air tank;
n, filter.
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FIG. 2. Correlation between the coronary flow and myocardial
oxygen consumption in 122 determinations in 62 experiments
after fibrillation was induced.

X 74 K 23 (Hashimoto K, Shigei T, Imai S, Saito Y, Yago N, Uei |, Clark RE, Am. J. Physiol.
198:965-970, 1960)

_51_



NINv2 § :

$KER oxygen consumption ~ HCTHIIH 4=-° EFESR flow R4 OV isoprenaline (isoproterenol)
W& S A VERICEIK Q SKIE VB EEHO KSKI R Ov’ v QERER 45° QUL 2 Audtd’
Adrenaline (epinephrine) B ORIKECHMORKXIE OV L” coronary flow REMOEEOHLZ°
Noradrenaline (levarterenol) VL curve RIBN D46 2 440" Acetylcholine & — © VEE 4T &k
STHLIE 1540 O VIE-Q P~ O  pitressin HEBTHL 40 O V0T D46 QR+ coronary flow ¥
oA’ QR D488 methoxamine 398 O V{4 042107 306,01yt ) Q isoprenaline VS U0
WIVRLD AL BEREDO40° 1R {OEEWQ isoprenaline ) methoxamine ‘RITIVA~ 1@
QOO A 80 2ol O Qg LT K O a0 0

_52_



IGOT

e LEVARTERENOL (1)

20 o EPINEPHRINE  (2)
140 2 ISOPROTERENOL (3)
x ACETYLCHOLINE (4)

(4{ A METHOXAMINE Es;

120 - X o PITRESSIN 6

[ od

CORONARY FLOW IN % ABOVE CONTROL

1] L L] L] L LJ L
40 60 80 100 120 140 160
|~ OXYGEN CONSUMPTION IN % ABOVE CONTROL
1(6)

FIG. 3. Changes in the coronary flow and myocardial oxygen
consumption after administration of drugs. -6 indicate regression
lines.

X7 1 K 24 (Hashimoto K, Shigei T, Imai S, Saito Y, Yago N, Uei |, Clark RE, Am. J. Physiol.
198:965-970, 1960)
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FIG. 4. Changes in the coronary flow and myocardial oxygen
consumption of Dibenzyline and dichloroanalogue of isoproterenol
treated animals with sympathomimetic amines.

274 K 25 (Hashimoto K, Shigei T, Imai S, Saito Y, Yago N, Uei |, Clark RE, Am. J. Physiol.
198:965-970, 1960)
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Cardiac Actions of Methoxamine
With Special Reference to Its Antagonistic Action to Epinephrine

By SuoicHr Imai, M.D. Tarsuro SHiGEI, M.D., Pr.D., AND
Koroxku HasuimoTro, M.D., Pu.D.
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Figure 3

The inhibitory effect of graded doses of methoza-
mine on the cardioacceleration caused by contin-
uous nfusion of epinephrine. Dog, male, 9 Kg.
(exp. 11). Mean arterial pressure 99 mm. Hg,
systemic output 450 ml./min. Total blood volume
at the beginning was about 1,440 ml. Temperature
was 38.1 %= 0.3 C. Methoxamine was administered
n increasing doses as indicated. The doses in
parentheses represent the total amounts of methoz-
amine administered up to the time of the respec-
twe signals. Atropine (Atr), epinephrine (Adr),
methoxamine (Meth), temperature (Temp).

X 74 K 28 (Imai S, Shigei T, Hashimoto K, Circ. Res. 9:552-560, 1961)
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Editorial

Competition and Collaboration

}ap. Heart J.
anuary, 1!

Koroku HasumMoTo, M.D.*

The publication of a scientific paper is one of the most practical steps for
advancing medical science. As long as the publication business stays as a
human task, it creates competition and collaboration among scientists, either
in a good sense or a bad sense. Nowadays the publication takes time, at
least six months and sometimes one year according to circumstances after
the manuscripts were delivered to the editors. Up to the date of publication
the reporters are not sufficiently protected from a risk of losing the priority.
Unfortunately, the Japanese sicentists are troubled with a severe language
barrier. As a matter of fact, to write in a foreign language is an extra burden
for them. When they make a contribution to a foreign Journal or Journals
written in foreign languages, a longer delay for publication is common because
of necessary revision of inadequate use of words and style of expression. In
other words, the Japanese scientists must pass longer periods without guar-
antee of the priority of the work than those who are used to prepare the
paper with their own language even in the modern age of increasing pressure
of competition. I have had both kinds of experiences in the past: in some
cases being kindly helped in publishing our work in English and in other cases
losing our priority on account of the delayed publication. This circum-
stance makes difficult to realize in practice the original humanistic idea of
medical science.

X741 K 29 (Hashimoto K, Jpn. Heart J. 5:1-2, 1964)
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Fig. 7. Changes of heart rate, coronary blood flow and myocardial O,
consumption in the case of repeated 5 minutes coronary occlusion with inter-

ruption of 15 minutes perfusion.
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Fig. 9. Changes of heart rate, coronary blood flow and myocardial
O, consumption in the case of 30 minutes coronary occlusion.
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Fig. 11. Changes of heart rate, coronary blood flow and myocardial
O; consumption in the case of cardiac arrest induced by 2.5% potassium
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Fig. 14. Changes of heart rate, coronary blood flow and myocardial O,

consumption in the case of cardiac arrest induced by 2.5% potassium citrate
with glucose and insulin.
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Carotid chemoreceptor reflex
effects on coronary flow and heart rate'

K. HASHIMOTO, S. IGARASHI, I. UEI,

AND S. KUMAKURA

Department of Pharmacology, Tohoku University School of Medicine,
Sendai, Japan

Hasummoto, K., S. IcarasHi, I. Ugl, anp S. KUMAKURA.
Carotid chemoreceptor reflex effects on coronary flow and heart rate.
Am. J. Physiol. 206(3): 536-540. 1964.

Received for publication 16 August 1963.

! This work was carried out with aid of grants from the Pharma-
cological Research Foundation and the Adult Disease Institute of
the Asahi Health Insurance Company.



NN 3

810 2B D 42 g’ = X301 BRIBOQ o 4n6° SHISEIRE L EHR UK A& 0" HHHEQ v X0
BV Q v BERIQ T X0 0. Qo g’ WOVEQIRBINRE v JEQRIRS v
O WOV RIKGH MR eviscerate O Y ERSHEE O D460 ° R4S R QIRWE ST 1) 0400
MK O B O R QAR < 0408 0° A ZOIEQRBIFSR” WO VIEKQRKIXFEWR 0B
BNAVRp OL° BL7 X°

_74_



_9[-

(v961 '0v5-985:902 "1018Aud “P "Wy ‘S BINRWINY | 19N ‘S 1ySEILB) Y OlowIySEH) 6E § L £y

Y

FIG. 1. Diagram of perfusion system. A: recipient; B. donor for
the head perfusion; C: donor for the heart perfusion. va, vertcbral
artery; ca, common carotid artery; pa, pulmonary artery; jv,
juglar vein; scv, superior caval vein; icv, inferior caval vein; av,
azygos vein; pr, pneumatic resistance.
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Tohoku J. Exper. Med., 1963, 81, 93-95

A Dextrorotatory Polysaccharide of Very High
Anticoagulant Activity Newly Isolated From the
Whale’s Lung and Intestine

By
Koroku Hashimoto*, Masao Matsuno*, Zensaku Yosizawa**
and Tetsuo Shibata***

Department of Pharmacology*, Department of Biochemistry**, Tohoku
University School of Medicine, Sendai and Laboratory of
Tasyo Fishery Company, Yokosuka***

(Received for publication, September 25, 1963)
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Fig. 2. Comparison of anticoagulant and lipolytic activities after i.v. administra-
tion of 1 mg per kg of drugs in dogs:

a) Changes of clotting time in per cent of control; b) changes of the lipolytic activity in
per cent of control. Each point represents the mean of 10 determinations 4+ one standard
error. Anticoagulant units of beef heparin and this substance are 115 and 220 1.U./
mg (B.P. 1958) respectively.

274 K 37 (Hashimoto K, Matsuno M, Yosizawa Z, Shibata T, Tohoku J. Exp. Med. 81:93-95, 1963)
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The Japanese Journal of Physiology

15, pp.540-551

, 1965

THE PHARMACOLOGICAL FEATURES OF THE
CORONARY, RENAL. MESENTERIC
AND FEMORAL ARTERIES

Koroku HASHIMOTO AND Seiji KUMAKURA

Department of Pharmacology, Tohoku University School of
Medicine, Sendai, Japan

TABLE 2.

Classification of vasoactive compounds on the difference of reaction
, in the coronary, renal, mesenteric and femoral arteries.

Group a Group b Group ¢ | Group d | Group e Group f
Corotnary Dil. Dil. Dil. Const. | Dil. Const.
art.
Renal art. Dil. Const. Const. Const. Const. Const.
Mesenteric Dil. Dil. Const. Dil. Const. Cohst.
art.
l“emrral Dil. Dil. Dil. Dil. Const. Const.
art.
ATP AMP benzyl- | procaine |epinephrine UMP
ADP adenosine imidazoline TEA norepine- N N
UTP DPN nicotine phrine angiotensin
e UDP lobeline | lephedrine | vasopressin
ra inin I W
“.y - |dipyridamol[PMPP ! 5-hydroxy- | methoxamine
kallikreinin morphines hydralazine tryptaminel
ergotamine
acetylcholine go . '
histamine | ouabain®®
. i strospeside**
isoproterenol i
|
papaverine :
nitroglycerin :
aminophylline| |

* No effect in the coronary, mesenteric and femoral arteries.
*+ No effect in the mesenteric and femoral arteries.

274 F 41 (Hashimoto K, Kumakura S, Jpn. J. Physiol. 15:540-551, 1965)
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The Japanese Journal of Physiology
16, pp. 625-634, 1966

A PHARMACOLOGICAL APPROACH TO THE
NATURE OF THE AUTOREGULATION
OF THE RENAL BLOOD FLOW

Hiroshi ONo, Kiyoshi INAGAKI
AND Koroku HASHIMOTO

Department of Pharmacology, Tohoku University
School of Medicine, Sendai, Japan
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FiG. 2. One of the typical records of the autoregulatory response of the renal
blood flow (lower curve) to sudden changes of the perfusion pressure (upper
curve).
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» ARZNEIMITTEL-FORSCHUNG G«
»Drug Researchc

Arzncim.-Forsch. (Drug Res.) 17, 976—979 (1967)
Editio Cantor KG, Aulendorf i. W. (Western Germany)

Irom the Department of Pharmacology.
Tohoku University School of Medicine, Sendai ( Japan)
Potentiation of Reactive Hyperemia in the
Coronary and Femoral Circulation by the
Selective Use of 2,6-Bis(diethanolamino)-4,8-
dipiperidino-pyrimido[5,4-d]pyrimidine
By Mamoru Miura. Shiro Tominaga and
Koroku Hashimoto
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FiGc. 7. Potentiation of the reactive ischemia and effects of adenosine,
AMP and noradrenaline (NA) by dipyridamole treatment.
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Responses of the Sino-atrial Node to Change
in Pressure in the Sinus Node Artery

By Koroku Hashimoto, M.D., Shigeo Tanaka, M.D., Minoru Hirata, Ph.D.,
and Shigeotoshi Chiba, M.D.

ABSTRACT

The sino-atrial node area was perfused selectively through the right atrial
artery in 76 dogs. The relationship between changes in the blood pressure
in this artery and sinus node rhythmicity was studied in 56 hearts in which
the major blood supply to the sinus node artery came from the right atrial
artery. A reciprocal relation was observed between changes of blood pressure
in the sinus node artery and the sinus rate. Some characteristics were: (1) The
negative chronotropic effect induced by raising the blood pressure was linearly
related to the degree of pressure change and more prominent than the positive
chronotropic effect induced by reducing the pressure. (2) This relationship
was most prominent in a limited range between 20 and 100 mm Hg. (3)
Dichloroisoproterenol, atropine, hexamethonium, reserpine and vagotomy did
not modify these responses. It is concluded that this localized mechano-
sensitivity of the sinus node to changes in arterial pressure may be responsible
for the regulation of the heart rate in the lower range of blood pressure and
that complete regulation of the heart rate is achieved physiologically in combi-
nation with the reflexes through the carotid and aortic nerves.

Drs. Tanaka and Chiba are research fellows in
pharmacology and cardiac surgery. Dr. Hirata is a
candidate for an M.D. in scicence.

Accepted for publication July 10, 1967.

Circulation Research, Vol. XXI, September 1967
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FIGURE 2
Patterns of the blood supply to the sinus node. Abbreviations as in Figure 1.

X Z 4 K 49 (Hashimoto K, Tanaka S, Hirata M, Chiba S, Circ. Res. 21:297-304, 1967
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EPICARDIAL
ECG
LEAD T
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NEUMATIC 14
RESISTANCE x TACHOGRAM
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SIGMA g é | | PERFUSION
MOTOR PUMP = PRESSURE
PRESSURE SYSTEMIC
— TRANSDUCER PRESSURE
FIGURE 1
Diagram of the sinus node perfusion. A, pneumatic resistance; B, Sigma motor pump (T8);
C, three-way stopcock; D, pressure transd: for ing the pressure in the perfusion
ystem; PC, polyethyl la; RT, rubber tube; MI, micrometer syringe; SVC, superior

vena cava; PV, pulmonary vein; IVC, inferior vena cava; VLAA, ventral left atrial artery; RA,
right atrium; T, the position of the tip of cannula; DRAA, dorsal right atrial artery; RC, right
coronary artery; RV, right ventricle.
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RAISING PRESSURE REDUCING PRESSURE
FIGURE 6

Effects of successive changes of pressure in the perfusion system to increments (a and b) and
decrements (a’ and b’) of 20 mm Hg on the rhythmicity of the sinus node. The range was
between 0 and 200 mm Hg. Ordinate = per cent change of the sinus rate; abscissa = changes
of pressure in the perfusion system (mm Hg).
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Fi1Gc. 1. Diagram for constant pressure perfusion of the cranial mesenteric
artery and measurements of its flow rate and intraluminal pressure of the
intestine.



KNy 3
B2 MR IS pancreastHiE QEHE VAR MCHERE R OKN<UE O 00 S 404°

- 108 -



- 601 -

(1261 '9y.L-6€L:€¥ "|00BWIRY T " ‘O IUONSNEL ‘S YOIES ‘Y OlOWIYSBH) €5 § } £ ¥

Flow meter

Microsyringe \

Gastroduodenal artery

Pancreas

Drop counter

FIG. 2.—Diagram of circuit for constant pressure perfusion of the gastroduodenal and splenic

arteries with blood from the femoral artery.
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Fig. 1. Diagram for constant flow perfusion of the caudal vesical arteries with blood
from the femoral artery and measurements of perfusion pressure and of intravesical

pressure.
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pressure
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Fig. 1. Diagram for perfusion of the cholecystic artery, and measurements of cholecystic
blood flow and of intravesical pressure of the gall bladder.

o9 2
21 21 21
Fig. 2. Anatomical differences in blood supply to the gall bladder.
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Fig. 2. Typical records of post-occlusive oscillatory responses of the splenic
artery with special reference to the length of the occlusion period. The
traces at the bottom represent the superimposed curves of these responses.



KIN-2 5

2 MRBIEIL QWA +L21 British Journal of Pharmacology & <46 O« &” pancreas
dopamine& M~ 482 secretion %X > VIERe° Noradrenaline VR EQEE DI L° MR X
FITA [<EE V049300 | VI O WEEQ <R O Vv R4d® <EHHKEHI LS O WY
o BLO

- 116 -



- /11 -
(1261 ‘9vL-6EL:Ep "|0dBWIRYG [ "Ig ‘O YONDEL ‘S YOIBS ‘) OJOWIYSEH) /S § L £ ¥

L-Dopa Dopamine 5 min,

Drops of e LLLLOLLLLLL (AL T MO L

Perfusion flow 30

(i) 48] e e s
1u9 3ug 104ig 1ug 3ug 10ug
Noradrenaline Adrenaline Isoprenaline

panrnt i B T [ MR RAR AR

(m/min) 121‘1‘"‘7"‘“\("‘"‘ v—w—\/‘--—-— IS

0 iug O. 3|Jg 1ug 0. 1u90 3ug 1ug 0 3ug 1ug 3u9

FIG. 6. Effects of catecholamines on pancreatic blood flow and secretion. Drugs are injected
intra-arterially. Note that dopamine increases the pancreatic secretion while noradrenaline,
adrenaline and isoprenaline have almost no effect.
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The Japanese Journal of Physiology
14, pp. 299-308, 1964

VASCULAR REFLEX RESPONSES INDUCED BY AN
INTRAARTERIAL INJECTION OF AZAAZEPINO-
PHENOTHIAZINE, ANDROMEDOTOXIN,
VERATRIDINE, BRADYKININ AND
KALLIKREIN AND BLOCKING
ACTION OF SODIUM
SALICYLATE

Koroku HAsHIMOTO, Seiji KUMAKURA
AND Norio TAIRA*

Department of Pharmacology, Tohoku University School of Medicine,
Sendai, Japan
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Ach RPP201
500ug
injected into into renal
jugular vein artery artery ey

Fic. 4. Reflex response induced by RPP 201 given into the femoral

artery in the blood pressure and the respiration.
Upper row: Uppermost curve, respiratory movement; second, systemic
blood pressure; third, perfusion pressure of the hindlimb preparation;
time marks at 30 seconds intervals. Lower row: Uppermost curve, re-
spiratory movement; second, systemic blood pressure; third, perfusion
pressure of the kidney preparation, fourth, perfusion pressure of the hind-
limb preparation.
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Drug Res. (Arzneim.-Forsch.) 14, 1252—1254 (1964)

Editio Cantor / Aulendorf i. Wiirtt,, Germany

From the Department of Pharmacology,
Tohoku University, School of medicine, Sendai (Japan)
Mode of action of adenine, uridine and
cytidine nucleotides and 2,6-bis(diethanol-
amino)-4,8-dipiperidino-pyrimidino(5,4-d)
pyrimidine on the coronary, renal and
femoral arteries

By Koroku Hashimoto, Seiji Kumakura and
Iwami Tanemura

ATP ADP AMP ADENOSINE DPN mmHg
v %
PERSANTIN Ego
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! an
90
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Fig. 4: Potentiation of action of adenine nucleotide derivatives by preceding administration of Persantin.

Ipper curve, after intravenous administration of 1 mg per kg Persantin; lower curve, before admi-
nistration of Persantin; time marks at 30 seconds intervals.

A Z 4 K 60 (Hashimoto K, Kumakura S, Tanemura I, Arzneim. Forsch. 14:1252-1254, 1964)
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Fig. 2. Dlagram of cross-circulation of the AV node preparation of the dog.
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FiG. 1. Circulation diagram of the isolated and cross-circulated S-A node and A-V node pre-

parations. Arrows indicate the direction of blood flow.
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Right atrium .
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Papillary muscle Lateral cusp of right
atrioventricular valve

Fic. 1. Schematic representation of the anterior papillary muscle and anterior
septal artery. A: a branch of the septal artery which runs superficially in the
right ventricular septum, and P: anterior papillary muscle.
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Fic. 2. Diagram of the papillary muscle with cross-circulation.
B: acrylic resin board for fixing the base of the muscle, and E:
platinum electrodes attached to anothqr board.

X541 K 64 (Endoh M, Hashimoto K, Jpn. J. Physiol. 20:320-331, 1970)
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6 parameters in the open-chest dog. SBP: systemic blood pressure, HR:
heart rate, RAP: right atrial pressure, PAF: pulmonary arterial low, SCF:
superior caval flow, ICF: inferior caval flow.
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Fig. 8: Cardiohemodynamic effects of SIN-1A (A) and SIN-1 (B).
PA: blood flow in the pulmonary artery; IVC: blood flow
in the inferior vena cava; SVC: {lood flow in the superior
vena cava; RAP: right atrial pressure. For further abbre-
viations cf. Fig. 1.
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Fic. 2. Effects of nifedipine on the systemic blood pressure (SBP) and the coronary sinus flow
(CS Flow) of a donor dog, and on tension developed by the papillary muscle and on the S-A rate
of the S-A node preparation, both of which were cross-circulated with the donor. Nifedipine was
injected intravenously at solid circles into the donor and given individually at solid triangles into
the isolated preparations via intra-arterial routes. The papillary muscle preparation was stimulated
with rectangular electric pulses of twice the threshold voltage in l-msec duration at 120 pulses/
min.®

X7 4 K 67 (Hashimoto K, Taira N, Chiba S, Hashimoto KJr, Endoh M, Kokubun M, Kokubun
H, lijima T, Kimura T, Kubota K, Oguro K, Arzneim. Forsch. 22:15-21, 1972)
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Fig. 1. Grade of fibrosis.
A, Level of transverse section of ventricles (e
C, grade III fibrosis ; D, grade IV fibrosis.

); B, gradeII fibrosis;

X741 F 69 (Yoshimura S, Hashimoto K, Tohoku J. Exp. Med. 155:327-333, 1988)
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Tohoku J. exp. Med., 1988, 155, 327-333

Role of Endogenous Beta-Adrenergic
Mechanism in the Pathogenesis of
Spontaneous Myocardial Fibrosis in
Rats

SHINSUKE YosHIMURA and Koroku HAaSHIMOTO

Hatano Research Institute, Food and Drug Safety Center,
Hadano 257
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TaBLE 1. Effects of long-term blocking of endogenous beta-adrenergic activation by
atenolol on spontaneous myocardial fibrosis in rats

Dose N umber of Grades of Statistical
Sex  (mg/kg/ animals fibrosis analysis
ay) Initial Survived 0 I I 1r 1Iv p<
M Control 16 16 5 4 7 0 0
20 16 143 4 4 7 1 0 n.s.
80 16 15¢ 0 1 13 2 0 0.01
320 16 15¢ 0 3 10 3 0 0.05
F Control 16 16 7 6 3 0 0
20 16 15¢ 10 5 1 0 0 n.s.
80 16 15f 10 4 1 1 0 n.s.
320 16 16 11 3 2 0 0 n.s.

- Fibrosarcoma of the heart.
- Nephroblastoma with metastases to the lung.
- Congestion of the liver and lung.
" Right ventricular fibrosis and pulmonary edema.
- Pituitary adenoma.
" Fibrosarcoma of the subcutaneous with metastases to the heart, adrenal and
bone marrow. Nephroblastoma.
n.s., not significant.
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Tohoku J. Exp. Med., 1989, 157, 241-249

Role of Renin-Angiotensin System in the
Pathogenesis of Spontaneous
Myocardial Fibrosis in Sprague-Dawley
Rats: Effect of Long-Term
Administration of Captopril

SHINSUKE YoSHIMURA, Kivosu1 Imar, Yuzo Havasur* and
Koroku HasuHiMoTO

Hatano Research Institute, Food and Drug Safety Center,
Hadano 257, *Division of Pathology, Biological Safety
Research Center, National Institute of Hygienic Sciences,
Tokyo 158
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TaBLE 2.
fibrosis in rats

Effects of long-term administration of captopril on spontaneous myocardial

Dose Number of animals Grades of fibrosis Statistical
Sex (mg/kg analysis
/day) Initial  Survived 0 I II III IV p<
Control 12 12 3 1 8 0 0
Male 30 12 12 5 7 0 0 0 0.05
100 12 12 5 7 0 0 0 0.05
Control 12 12 10 0 2 0 0
Female 30 12 12 11 1 0 0 0 n.s.
100 12 12 10 1 1 0 0 n.s.

n.s., not significant.
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940— FREnFdH B133% - 135 : MHF605E 6 A298
£ 1 FEAFUAEICEoRnEERERNY"
w moH n B m B *
insulin 0.1~10 pg/ml £BER
glucagon 0.05~5 ug/ml | v r B HC 84S, v + B £ f #§ HLE 222
follicle stimulating hormone 0.05~0.5pug/ml | =9 2257 —=M2R, =9 x8# (Sertoli
) T™ 4
growth hormone 0.05~0.5 pg/ml | TM 4
somatomedin C or MSA®) 1~100 ng/ml 7 5 VAT EKE GH,, TM 4
epidermal growth factor 1~100 ng/ml e t FEH Hela, v r L& MCF-7, TM4,
HC84S, HLE 222, -~z 5 —% BHK
* fibroblast growth factor 1~10 ng/mi GH,, Hela, 5 , + 7y x—~<C6, v 'L
2R-75-1, BHK
n~ nerve growth factor 1~10 ng/ml M2R
parathyroid hormone 1~10 ng/mi GH,
E3 thyrotropin releasing hormone 1~10 ng/m! GH;,
luteinizing h leasi 1~10 ng/ml M2R
> hormone
prostaglandin Fp, 1~100 ng/ml MCF-7
prostaglandin E, 1~100 ng/m! 4 2 % MDCK
triiodothyronine 1~100 pM GH,, MDCK, 2R-75-1, HC84S
hydrocortisone 10~100 nM Hela, MDCK, 2R-75-1, 5 ., b §ilit RF-1,
7y FBFMELE
progesterone 1~100 nM 5 ., EFE Bl04
testosterone 1~10nM M2R
estradiol 1~10nM 2R-75-1
g transferrin 0.5~100 pg/m! | L6 LUt 2 MELF
g fatty-acid-free albumin® 0.5~2 mg/ml SV-3T3, C6
P cold-insoluble globulin 0.5~5 pg/ml B104, MCF-7, RF-1, = v xB4F#% F9,
& HLE222, BHK, SV 3T3
=] serum spreading factor 0.5~5 ug/ml MCF-7, C6
F fetuin 1 mg/ml L6

a : multiplication stimulating activity, b :

Y/ — g (3~5 pg/ml) DiBtkE LTHER

274 K74 (LUEAER. EF0HOH 133:937-942, 1985)
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