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Effects of cysteamine on flexion reflex facilitation by C—primary afferents

in cats!

T.1 Chong—Qing?. ZHAO Zhi—Qi, YANG Huan-Qiao’
(Shunghai Brain Research Institute, Chinese Academy of Sciences, Shanghai 200031, China)

ABSTRACT  Bricf (20 s) conditiomng stumuli at
C—fiher mtensity applied to the sural or gastroenemius
ncrve  evoked a  fachtation of  the flexor
y—motoneuronc discharges from small filaments of the
posterior bjceps scmilendinosus nerve produced by
subcutancous stimulation of the plantar region n
ancsthetized spinal cats. Such C afferent—induced
facilitation was blocked reversibly by cysteamtne (50
mg - kg'l), a somatostatin depletor, without affect
ing the basic mechanjsms of flexor reflexes, suog-
gesung an important role played by somatostatin in
transmission and / or modulation of nociceptlive in-
formatior in the spinal cord
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sptual cord,;

Mumcrous immunohistochemical studies
demonstrated the  presence of
somalostatin in small dorsal root ganglion
neuroncs and in the substantia gelalinosa of
the spinal dorsal horn where nociceptive pri-
mary alTcrents terminate! ™. Some physio-
logical evidences suggest that somatostatin
may be involved in the iransmission and / or
modulation of nociceptive information™™®. Tis
functional role, however, 15 coniroversial™®,
Cystcamine (Z—-mcrcaploethylamine) is a
thiol recagent which has been found 1o be able
w  deplete seleclively somatostailin—like
immuno— reactivily in the CNS of the rai
when  adminisicred  systematically™®'?. 1y
thercfore seems to bec a uselul ool for
investigaling the role of Somatostatin in
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nociceplive iransmission in the spinal cord.
The present work was designed to show the ef-
fects of cysicamine on a prolonged facilitation
of the flexor withdrawal! reflex produced by
conditioning stimuli at C—fiber sirength ap-.
plied 1o peripheral nerves.

METHODS

Twenty—iwo cats of cither sex weighing
2.5-3.5 kg were used.  As a routine, cais
were  anesihetized  initially  with  sodium
pentobarbitone (40 mg+ kg™, ip) and para-
lysed with gallamine uiethiodide (4 mg -
Xg', iv). Aruficial ventilation {with end—
tidal CO; levels at 3.5-5.0%) was inslituled
throughout the expenimeni. An infusion
pump delivered both pentobarbitone {2 mg -
kg'+ b™") and gallamine (4 mg+ kg« h™")
continuously to the cat throughout the record-
ing period. Blood pressure and body temper-
alurc were maintained within physiological
range. The spinal cord was iransected at the
lower thoracic level. The averaged responscs
of flexor a—motoncurones recorded rom the
Tilamcnts ol the neryve innervaling the poslericr
head of the biceps [emoris and semitendinosus
{(PBST) muscle were evoked by clectric
stimulation {I mA, 0.2 ms, 0.5 Hz) through
2 tainless steel needles inscried sub—
culancously inlo the plantar region of the
ipsilateral  hindlimb. The sural and
gasirocnemius ncrves were preparcd for condi-
tioning stimulation with intensity strong
enough to activate C—libers (S mA, 0.5 ms),

RESULTS

C afferent—-induced facilitation of flexor
response of a—motoncuroncs Electrical
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stimulation of the plantar region at non—nox-
ious intensity at 0.5 Hz evoked a stable
polysynaptic reflex with a short latency (10
ms) in PBST motoneurones, When a condi-
toning stimulus was applied to the sural for 20
s at intensity enough to activate C-hbers,
polysynaptic reflexes were markedly facilitated
from 431.3% % SD 20% fo 345% £ SD 151%
{mean 139% £ SD 95%, n= 130} of the control
value for 4.6+ 3 min. There was no change in
the amplitude of the reflex following a A—fber
conditioning stimulus (1 Hz, 20 s) applied 10
the sural nerve (Fig 1}. A similar increase
from 46.7% £ SD 30% to 353.3% = SD 254%
{mean 133% + 79%. n=26) of the control in
polysynaptic reflex was also observed when a
C—fibers conditioning stimulus was delivered
to the gastrocnemius nerve (Fig 2).
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Fg L. Effect of conditioning stimulation of sural nerve
on PBST polysynatic reflex. Sural stimuli at 1 Hz for
20 & at C—fiber intensity (A) and at A—flber Intenslcy
(B). Upper traclng : averaged comtrol responses (n=8)
evoked by electric stimulatlon of plantar reglom (1 mA,
0.2 ms, 0.5 Hz). Middle tracing : 10 s alter condl-
tioning stimull. Lower tracing : compound action po-
teatial In the smral nerve by conditioning stimwlus.

Callbration : A) 100 4V, 10 ma; &) 50 xV, 10 ms.

Depression of facilitation in flexor
a—motoncurones by cysteamine In 11 cais,

S0 uvV
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Fig 1. Facllitation of PBST polysymaptic reflex pro-
duced by conditionlng stimulation of the gastrocnemius
merve at 1 Hz for 20 s at C—Miber imtenalty. A, Aver
aged coatrol response (n= §) produced by stimulation of
the plantar region. B - F Indicate 10s, 1, 3, Sand7
min  respectively after condltowlng stlmull.
Calibration: 50 oV, 10 mas.

cysteamine (50 mg » kg~', iv) produced a re-
versible depression of C afferent—induced
facilitation without affecting the level of the
polysynaptic reflexes (Fig 3).
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Flig 3. lohibltory effect of cyateamine on sural—Induced
facllitation of the PBST polysynaptic responses. A)
Before: B) 4 h after Iy cysteamine S0 mg * kg™'. Up-
per tracimg: averaged control respomse (n=8); Lower
tracing: sural—iaduced facilltation respomse showlug ab-
olltion of facilitation. Calibration: 56 ¢V, 10 ma.

The degree of facilitation was profoundly
reduced and the duration was shortened {Fig
4). The onset and the peak of cysteamine—in-

,duced depression were 1 h and 4 h,

'
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respectively, after injection of cystcamine (50
mg * kg™') and the recovery time was over 8
h. When the dose of cysteamine was in-
creased to 100 mg » kg™'s no significant dif-
ferences in the onset and the peak of the reduc-
tion were seen. The recovery time,
however, was prolonged to 16 h or more.

When cysteamine {(2—5 mg) was intrathecally
administered, a similar results were seen in 2
cats tested.
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Fig 4. Facilitation of the PBST reflexes after iv

cysteamine 50 mg » kg,
DISCUSSION

The present experimenis in cats tend to
confirm the previous observations in rats that
bricf conditioning stimuli at C—fiber, but not
A—fiber, intensity to peripheral nerves elicited
a prolonged facilitation of the flcxor
a—motoneurones'*'?.  On the basis of
involvement of the C polymodal nociceptors,
associated dominantly with C fibers, in
pain, it is reasonable to assume that such
facilitation reflects pain hypersensitivity.

The present results have shown that
cysteamine reduced the C afferent—induced
facilitation without altering the amplitude ol
polysynaptic reflex in the absence of condi-
tioning stimulus, indicating that the efTect of
this somatostatin depletor is highly selective to
C—fiber mediated nociceptive transmission. It
is consisient with our recent observation that
cysleamine, when administered micro—

clectrophorerically into  the  subsiantia

= 201-

gelatinosa where somatostatin—containing fi-
bers terminate, could inhibit selectively
nociceptive responses of dorsal horn neurons.
Morcover, somatostatin was relcased in the
spinal substantia gelatinosa produced by nox-
ious peripheral stimuli'”? and the time course
of reduetion in C afferent—induced facilitation
by cysteamine in this study was found to run
in parallel with that of somatostatin depletion
by cystcamine!'™®, Taken together. it was
therefore conceivable that selective depression
of nociceptive responses by ¢ystcamine might
be reswlted from somatosiatin depletion in
somatostalin—containing primary afferent
neurons conveying nociceptive signals‘gf'.

It is noteworthy that the time course of
facilitation by activation of cutaneous C
afferent (sural} is similar to that by muscle C
afferent {gastrocnemiuns) in the cat, and that
cystcamine non—selectively depresses both the
cutaneous C and muscle C afferent—induced
facilitations. These results provide a hint that
somatostatin might act as a neurotransmitter
or neuromodulator in a variety of C—induced
facilitation associated with hyperalgesia, des-
pitc of possible involvement of different
peptides in transmission of different modalities

of pains per se.
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Effect of ubiquinone on ischemic arrhythmia in conscious rats’
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ABSTRACT CUbiguinonc 6.2, 125 or 2.5 mg-
kg™ respectively twice iv 24 h and 30 min before
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coronary ariery ligation, ameliorated the ischemic
archythmia in conscious rats. and there was a close
positive correla.ion between the ubiquinene coneen-
tration in myocardium and plasma and its
anti—arrhythmic c¢ffect.  Ubiquinone iv 3.1, 6.2,
and 12.5 mg - kg™' increased. while 25 mg - kg™’
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