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The Arterial Baroreceptor-Lymph Heart Inhibitory Reflex and Its
Pathway in the Bullfrog Rana catesbeiana

Masanobu Yamane

In urethane anesthetized or decerebrated bullfrogs, the reflex from the arterial
baroreceptor area to the lymph hearts was studied. The results were as follows :

1. Distention of the right arterial baroreceptor area involving the carotid sinus,
aorta and pulmocutaneous artery suppressed contraction of all 4 lymph hearts.
This inhibitory reflex was facilitated after decerebration at the level just caudal
to the optic lobe.

2. The inhibitory reflex was abolished after cutting of the glossopharyngo-vagus
nerves, but was maintained after cutting of the sympathetic trunk just caudal
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to the jugular ganglion.

3. The inhibitory reflex remained after cutting of either the carotid nerve or
the pulmocutaneous branch of the laryngeal nerve, but was abolished after both
the nerves were cut.

4. The inhibitory reflex was elicited by electrical stimulation of the central
cut end of the carotid nerve or laryngeal nerve.

5. The inhibitory reflex persisted after transection of the medulla oblongata
at the level just rostral to the uppermost vagal roots. The reflex effect on the
contralateral lymph hearts disappeared after a midsagital section of the medulla
oblongata from 1mm to 3mm rostral to the obex. After a hemisection of the
medulla oblongata at the obex level, the reflex effect in the lymph hearts on
the section side disappeared.

These results show that centripetal impulses from the arterial baroreceptors
are conducted through the carotid nerve and pulmocutaneous branch of the
laryngeal nerve, and then through the glossopharyngo-vagus nerve, from which
they enter into the medulla oblongata and activate the bilateral neural elements
in the caudal medulla oblongata, which inhibit the spinal lymph heart centers.
The descending pathways do not cross in the spinal cord. (Accepted on March 9,
1990) Kawasaki Igakkaishi 16 (1) : 93—100, 1990
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Fig. 1. Schema illustrating isolation and distention

of the baroreceptor region of the arteries (I)
and effects of its distention on lymph heart
I: A, aorta. AT, aortic trunk.
C, carotid nerve. CA, cutaneous artery. ECA,
ICA, internal carotid
LN, laryngeal
R, reservoir.
IX, glossopharyngeal
II: Upper traces, con-
traction of the left anterior lymph heart. Lower
traces, pressure changes in the isolated baro-
receptor region during its distention with pres-
sures indicated (mmHg). A, an effect of dis-
tention observed before decerebration at the
B, C and D,
effects of distention observed after decerebra-

contraction (II).

external carotid artery.
artery. LA, laryngeal artery.
nerve. PA, pulmonary artery.
T, pressure transducer.
nerve. X, vagus nerve.

level just caudal to the optic lobe.
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Fig. 2. Effects of distention of the right baroreceptor

region on synchronous contraction of the homolateral
lymph hearts (A) and asynchronous contraction of
the contralateral lymph hearts (B,C). RALH, right
anterior lymph heart. RPLH, right posterior lymph
heart. LALH, left anterior lymph heart. LPLH,
left posterior lymph heart. These abbreviations
are also used in Figure 6. Lowest traces, pressure
changes in the isolated baroreceptor region during
its distention. I, II, I : Effects of distention with
distending pressures indicated (mmHg).
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Fig. 3. Effects of cutting of the glossopharyngo-vagus

nerve and sympathetic trunk on lymph heart con-
traction. Upper traces, contraction of the right
anterior lymph heart. Lower traces, pressure
changes in the isolated baroreceptor region during
its distention. A, control. B, traces after cutting
the glossopharyngo-vagus nerve at the point in-
dicated with a in C. The inhibitory effect was
abolished. D, control. E, traces after cutting of
the sympathetic trunk at the point indicated with
b in C. F, traces after cutting the glossopharyngo-
vagus nerve at the point indicated by a in C.




4 FICRgRERIBEL .

IhB ORER X BIREZ ARV VoD
BN S O R OBII SRR TR e <, HN
REMELBEHL T Z EamT. RVT,

R o o = L OBIIRFEZ AT X 5 ) v S LEHEHNHIR S & £ OREE 97

oo Bl B BOIRE IR 2K A #HE DA T b % WRBAAf
B (LN) 25 Ml phigfise (Fig. 4F (a)) 23
AsTEYD, Fiz, A%EK (carotid labyrinth)
CERMRE O HTdh D Ak (Fig. 4F (b))

F IR AR D R BT B ROB LR L BASTWA, D2 RKDOEMHEKEMERED
ThRRDETH B, TN L - T
KR L7, EBTIlL 202Kk oMk

WWUWW WWWWWWIo
40 80 :omm“g

30 sec
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lymph heart contraction. A, control. B, traces
after cutting of the branch of the laryngeal nerve
at the point indicated with a in F. The inhibitory
effect remained. C, traces after cutting of the
carotid nerve. The inhibitory effect was abolished.
D, traces after cutting of the carotid nerve in ano-
ther frog. The inhibitory effect remained. E, traces
after cutting of the laryngeal nerve. The inhibitory
effect was abolished.
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Fig. 5. Effects of electrical stimulation of the ca-

rotid and laryngeal nerves on left anterior
lymph heart contraction. A, effects of stimula-
tion of the laryngeal nerve at the part indicated
with a in C. Frequencies, intensities and pulse
duration (1 msec) of stimulation are indicated.
The period of stimulation are shown with hor-
izontal bars above each trace. B, effects of
stimulation of the carotid nerve at the part
indicated with b in C.
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Fig. 6. Effects of a midsagital section (3mm length)

along the midline just rostral to the obex on an-
terior lymph heart contraction. The section is
shown in the schema inserted. Periods dis-
tending the right baroreceptor area are indicated
with horizontal bars. Distending pressures
(mmHg) are shown on the bars. A and B, con-
trols. C and D, traces after cutting of the midline.
Inhibition of the contralateral lymph heart dis-
appeared.
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