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Introduction

Administation of capsaicin to. neonatal ral pups has
previously been shown 10 produce aduls with decreased uigeminal
sensiity to many irfants. This observed loss in chemosensitvity
presumably occurs through the specif elimination of the vanilid
receplor-expressive (VR1) cell popuation of the tigeminal ganglon,
making capsaicin-desensiized animals a valuable tool i siucying the
functional organization of chemosensiive trigeminal afferens.

We currently uiize capsaiin-desensiized rats in both
elecuophysiological and immunofisiochemical studies, under the
assumption that a standardized capsaici injecton regimen leads t0
uniformity in trigerinal desensiization. I the present experiment,
behavioral screen was used 1o test the reliabity and effcacy of
neonatal capsaicin treatment in producing a desensiized adult state.
Adult rats injected wih either capsaicn or a contiol soluion as
neontes were presented with a series of eight matinginon-rtatng
chemical stimul. Each rar’s response wihin th fist few seconds of
encounter with the stimulus source was then scored using a scale o
measure aversive andior favorable responses. Neonatal capsaicin
reament was found 1o result i varying degrees and difering pattems
o the five irtants tested.

responses to non-rating simu.
Most of the capsaicininjected rats displayed overall
buta

few were found 1o be more sensitve than the least sensitve control
animal. This observed degree of inter-animal varabilty shows that
standard neonatal adminstraion of synthetic capsaicin does not
always guaraniee a desensilzed-adut state, and resuls in varyng
degrees of desensiizalion — a factor which must be taken into
consideration when using neonatally capsaicininected rais in
electrophysiologicalorimmuncistochemical experiments.

Methods

Liters rom 2 Sprague-Dawtey rats e used n ths expriment. A total of 19

i of sther 1% capesicin solon (14 pups) or the velick (5 ugs). Corrol ups

Were marked wah a cut in e s, The capsacn souion was prepared by
Tween o,

Beloce e ijcton, the pups were wapped n qaze and placed on e for

approimatly one minut in rder to mininizs he pain produced by the jectons

Capsicin nfcted pups e obsenved fo 15:30 minutes postection, and i some

cases rquired manu silston o esore gt iy .

and ke approsey 2 miues fo sccimate, Folowing hs il acimston
perio, he caton t o an applcator sk was plsced spproKmtE 2 am from an
apening i he cage vl and the ra was alloned t0 acclmae 1 s presence or an
adftona 12 . Usig ifleront appicators, as were presente i a s of

coton ts of the spicatos were plsced i font of th cage opening and each rats

method, o sinple 5:eve scale wes wsed, wih (-2)caresondng 1o & deply of &
igeminl efiex, and (+2) corresponding 1 attempied mariuiaion of e aplcatr
o atempied fesang behavor. A score of 20 corrsponded o o response 1 e
presence o tho sopicator

Aot s, (icotne, cycehesanone, ethanc,and amyl aceat were chosen as
igeminal stmul and prsented randomy i e repetons. Al cach behavral
Scor was marked,the appicator was ramoved o e viiniyof h cage and th ra

favorable ofactory simuls o waer, o presenied andomly and i vee repedtons

[E———

The e favoraie ofactory st used were whet s, chocoste paucer, and
esh home-cage bedang extac. The wheat stmulus wes repared by coving e
e saturted coton i of an sppsctor with weleubest four. The chocaste

JE—— ure was ten cooed and fered, esuing &
concenirated bodding extact. For sach sumuls, mean respons scoes fom e
e, p <005

Patterns of Variation in the Behavioral Responses of Rats
to Irritants After Neonatal Capsaicin Treatment

Hessamedin Alimohammadi and Wayne L. Silver
Department of Biology, Wake Forest University, Winston-Salem, NC 27109

alimhx00@wfu.edu, silver@wfu.edu

Methods

Results

Figure 1. Neonatal Capsaicin Treatment
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Figure 2. Stimulus Presentation During Behavioral Study
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-2 Trigeminal Reflex: Reflexive Withdrawal Movement

-1 Aversive Response: Head Turn or Rejection Movement

0 Neutral Response: No Response or Lack of Interest

+1 Favorable Response: Inspiratory Sniffing & Investigation
+2 Highly Favorable Response: Attempted Feeding Behavior

Figure 1. Neonatal Capsaicin Treatment. A total of 19 one-day old rat pups were subcutaneously injected in the dorsal aspect of the
neck with 0.1 ml of either a 1% capsaicin solution (14 pups) or the vehicle (5 pups). Control pups were marked with a cut in their tail-tips.
The capsaicin solution was prepared by dissolving synthetic capsaicin in a mixture of ethanol, Tween 80, and 0.9% saline (1:1:8).

Figure 2. Stimulus Presentation During Behavioral Study. Adult rats were presented with various olfactory/trigeminal stimuli, utiizing
applicator sticks placed in the vicinity of the cage. Each rat's response within the first few seconds of encountering the stimuli was
scored using a scale ranging from -2 to +2 as described above. Stimuli were presented randomly, with three repetitions per stimulus.

Figure 3. Behavioral Response in Individual Rats
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Figure 4. Mean Behavioral Response Scores
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Figure 3. Behavioral response in individual rats. Mean behavioral score values (X-axis) for all 19 rats tested. Data are sorted in order of the mean observed responses
to irritants, placing the most desensitized animals lowest on the Y-axis. At least 3 of the capsaicin-injected rats displayed more overall sensitivity to irritants than the
least sensitive of the control-injected rats, represented by the patterned bars. Error bars indicate one standard error unit. No pattern or relationship was observed
between the level of desensitization and response to non-irritants, as shown by regression analysis (inset): Mean behavioral response score to non-irritants is plotted
as a function of the response score to irritants for each individual (represented by white circles).
Figure 4. Mean behavioral response scores. Mean behavioral score values for each individual stimulus, plus control (water). Capsaicin-injected rats displayed
significantly diminished aversive behavior in response to acetic acid, nicotine, cyclohexanone, and ethanol (two-tailed Mann-Whitney Litest, p < 0.05). No statistically
significant differences were found between the behavioral scores of control- and capsaicin-injected rats in response to non-irritants. ~Error bars indicate one standard

error unit.

Conclusions

Neonatal capsaicin treatment does not
necessarily result in the production of
uniformly desensitized adult rats.

Approximately 20% of neonatally capsaicin-
injected rats were found to be more overall
sensitive than the least sensitive control
animal in this experiment.

The extent or degree of desensitization to
irritating chemical stimuli does not seem to be
correlated to the behavioral response to non-
irritants.

On average, neonatally capsaicin-injected
rats — including those found to be more
sensitive than the least sensitive control
animal — displayed significantly diminished
aversion responses to acetic acid, nicotine,
cyclohexanone, and ethanol.

No differences were found between control-
and capsaicin-injected rats in their mean
behavioral response to non-irritants.

Final Conclusion: Neonatal administration of
synthetic capsaicin does not guarantee a
desensitized adult state, but instead may
result in varying degrees of desensitization.

Literature List

‘Alimohammadi, H., & W. L. Siver. 2000. Evidence for nicofinic
acetylchoiine receptors on nasal tigeminal nerve endings of the rat.
Chem, Senses. 25 6166,

Ami, L., Dark, T., Noce, K. M. & C. L. Kistein. 1998. Odor preferences in
neonatal and weanling rats. Dev. Psychobiol, 33(2): 157-62.

Cormareche-Leyaier, M., & E. Vernet-Maury. 1989, The effects of
psaicin on emotional responses 1o odors in the rat. Physiol. Beha.
a6(é): 679-84.

Mason, J. R, Greenspon, J. M., & W. L. Siver. 1987. Capsaicin andits
effects on offaction and igeminal chemoreception. Acta, Physiol,
Hung, 69(3-4): 469-79.

Silver, W. L., Farley, L G., & T. E. Finger. 1991. The effects of neonatal
on tigeminal in the rat
nasal cavity. Brain Res, 561: 212216

Silver, W. L., Mason, J. R., Marshall, D. A, & J. A, Maruriak. 1985, Rat
‘rigeminal, olfactory and taste responses after capsaicin
desensilzation. Brain Res. 333: 45-54.

Smith, K. R., &R. A. Markle. 1998. Capsaicin use in neonatal ras:
husbandry and welfare concems. Lab Animal. 27: 38-40.




