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Pregnancy Increases Cutaneous Pain Thresholds to Electrical and Chemical Stimuli in the
Rats

Keiko Mamiya, M.D.; Hiroya Yokohama, M.D.; Noriaki Mamiya, M.D.; Osamu Takahata,
M.D., Ph.D.; Hiroshi Iwasaki, M.D., Ph.D., Prof.
Department of Anesthesiology, Asahikawa Medical College, Asahikawa, Hokkaido, Japan

Introduction: Increases in pain thresholds to thermal and mechanical stimuli have been observed
during pregnancy in a variety of laboratory animals and humans (1, 2). It is unknown, however,
if pregnancy will affect cutaneous pain thresholds to electrical and chemical stimuli (e.g.
formalin). In the present study, we aimed to examine, in rats, the effects of pregnancy on pain
behaviors induced by electrical stimulation of the peripheral receptive fields, or by subcutaneous
injection of formalin into the hind paw.

Methods: 1. Formalin test: A total of 24 female Sprague-Dawley rats weighing between 250-350
g were used, 12 pregnant rats and 12 non-pregnant rats as control. The exact time of pregnancy
was determined by the detection of mucous plugs in the cage. Formalin tests were performed on
the 21st day of gestation (1 day prior to delivery) by subcutaneous injection of 501 formalin (5%)
into the ventral surface of the hind paw in each rat. The number of hind-paw flinches was
counted for 60 min (including phase 1 and phase 2) after the initial injection, and compared
between experimental and control rats. 2. Pain thresholds to electrical stimulation of the hind
paw. A total of 13 pregnant rats were used in this study. Each rats was tested for pain threshold
before pregnancy by applying different frequencies (2000 Hz, 250 Hz and 5 Hz) of electrical
stimulation to the hind paw using a Neurometer (Neurotoron, Inc. Baltimore, MD, USA) to
determine the current perception threshold (CPT). Different frequencies employed here were
used to selectively activate different fibers (e.g. A, A and C). All rats were tested again on 7, 14,
and 21 days of gestation, and 7 days after parturition. Pain threshold was defined as the
minimum electric current that required to evoke squealing of the rat.

3. Statistics. Differences in the number of formalin-induced foot flinch between pregnant and
control rats were analyzed using Student's t-test. Data were expressed as mean + S.D.
Differences in the pain threshold to electrical stimulation between different groups of rat were
tested using two-way repeated ANOVA followed by post hoc comparison.

P<0.05 was considered as statistically significant.

Results: In formalin tests, the numbers of hind-paw flinches in pregnant rats were significantly
lower in both phase 1 (control: 43.89 + 9.4 vs. pregnant: 21.75 = 13.5) and phase 2 (control:
715.86 + 219.38 vs. pregnant: 476.3 = 257.06) than control group (p<0.05). In CPT tests, the
current thresholds (in mA) in pregnant rats (2000Hz: 4.42 = 1.16; 250Hz: 4.58 = 1.19; 5Hz: 7.7
+ 3.17) were significantly higher than controls (2000Hz: 2.87 = 0.89, 250Hz: 3.13 = 1.33; 5Hz:
4.07 = 1.46) at all three frequencies on day 21 of gestation (p<0.05).

Conclusions: Results suggest that pregnancy can increase cutaneous pain thresholds to electrical
as well as chemical stimuli.

1) Science 1980;210:193-195.

2) Anesthesiology 1991;927-933.

Anesthesiology 2001; 95:A748
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