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Response of Brachial Muscles to Neck Rotation in the Decerebrate Cat

Dong Sun Lee*, Byung Rim Park and Sang Soo Kim*

Department of Physiology and Orthopaedic Surgery*, Wonkwang University School of Medicine

The role of cervical proprioceptors in the control of body posture was studied in bilaterally labyrinth-
ectomized, decerebrate cats. The animals were suspended on hip pins with the neck extended
horizontally. With this placement the EMG activities of extensor and flexor muscles of the upper
extremities were observed by means of sinusoidal head rotator. The rotator can induce two kinds of
neck movement: The one is “pitch” which describes a rotatory neck motion to transverse axis of the
body and mainly occurs at skull-C1 (atlantooccipital) joint and the other is “roll”’, side-to-side rotation
of the neck to longitudinal axis, whose center is C1-C2 (atlanto-axial) joint.

The following results were obtained.

1) Responses of EMG activity were closely dependent on the rotatory range of the neck. And the
EMG activity was not changed during sustained neck torsion, eliciting a typical tonic neck reflex.

2) On pitching movement, the head-up rotation produced the excitation of bilateral triceps muscles,
whereas the head-down rotation produced the inhibition. And the response of bilateral biceps muscles
was the opposite to that of triceps.

3) On rolling movement, the side-up rotation of the head produced the’ excitation of ipsilateral
triceps muscles and the inhibition of contralateral ones. And the response of biceps muscles was the
opposite to that of triceps.

4) The minimum requirement of motion to evoke EMG activities in the upper extremities was 3.2°
~12.5°.

These results have shown that the cervical proprioceptors produce tonic discharge on the upper
brachial muscles, regulate the EMG activities of those muscles, and are very sensitive to neck rotation.
And it can be stated that the cervical proprioceptors may play an important role in the control of body

posture and movement.
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Fig. 1. EMG activity changes in medial head of left triceps elicited by vertical neck rotation (pitch). EMG activities
were changed by rotation. of the neck but not changed during sustained neck torsion. DEMG, direct EMG;
REMG, rectified EMG; H, position of the head; U, upward rotation of the head; D, downward rotation of the

head.
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Fig. 2. Percent change of EMG activities in medial head

of left triceps elicited by vertical neck rotation.
Amplitude and number of spike in EMG were
changed by neck rotation. In the abscissa, nega-
tive number means downward rotation of the
head and positive means upward rotation.
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Fig. 3. EMG responses of bilateral medial head of triceps elicited by vertical neck rotation. LTM & RTM, medial head
of left and right triceps. For other notations refer to Fig. 1.
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Fig. 4. EMG responses of ipsilateral extensor and flexar muscles elicited by vertical neck rotation. LTLa, lateral head
of left triceps; LB, left biceps; other notations as in previous figures.
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Table 1. Rotatory range producing muscle contraction by vertical neck rotation

Muscle Triceps
Biceps
Response Long Lat. Med.

Right U5.84+2.5 U 74+£30 U5.8+3.2 D —50+11.8
—D6.2+2.0 ~D11.5+3.8 —D5.0+3.5 -U —27+ 66

17 (20) (30) (16)
Left U4.8+2.2 U 6.8+4.7 U4.34+2.3 D —7.8x+125
—D8.8+2.7 ~D 86+49 —D4.5+29 -U—-10.1+122

(10) (30) (18) (10)

U, D, upward or downward range(°) of neck rotation which indicates starting or ending of muscle contraction.
Mean+SE.
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Fig. 5. Spike responses of bilateral lateral heads of triceps elicited by vertical neck rotation. A, left lateral head of
triceps; B, right lateral head of triceps; Rate, number of spike; Volts, position of the head; other notation as

in previous figures.
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Fig. 6. EMG responses of bilateral medial head of triceps elicited by left and right neck rotation (roll). R, rightward
rotation; L, leftward rotation; other notations as in previous figures.
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Fig. 7. Spike responses of ipsilateral extensor and flexor muscles clicited by leftward and rightward neck rotation. A,
long head of right triceps; B, right biceps; other notations as in previous figures.
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Table 2. Rotatory range producing muscle contration by leftward and rightward rotation of the neck

Muscle Triceps v
Biceps
Response Long Lat. Med.

Right R4.8+2.7 R8.8+25 R12.0+54 L—-62+18
—L3.2+24 —L7.6+038 ~L 7.1+£5.7 —R—-68+1.9

10y - (10) (16) (10)
Left L—-6.0+32 L-90+27 L—-125+38 R 53+27
—R~3.8+0.7 —~R~-89+27 —R—- 88+23 U 38+11

(9 (16) (8 (1)

L, R, leftward or rightward range ( °) of neck rotation which indicates starting or ending of muscle contraction.

Mean+8E.
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