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To the Editor:

Thank you for your interest in our research and for your 
valuable comments.

Regarding the first comment, our objective was to investi-
gate which type of anesthetic is appropriate as general anes-
thesia or sedative after C-section from the perspective of pre-
venting atonic hemorrhage and to determine the mechanism. 
We believe that this is an extremely important research topic 
also from the perspective of clinical anesthesia. Moreover, 
because the activity of uterine smooth muscle, similar to 
that of other airway or vascular smooth muscles, is affected 
by factors such as autonomic nerves and humoral factors, it 
had always been an issue to determine what is important to 
monitor from the perspective of “atonic hemorrhage” by con-
ducting in vivo studies. As you have indicated, the method to 
measure the contraction capacity of uterine smooth muscle 
in vivo has yet to be established; the only report from another 
study is a method using a three-dimensional pressure–veloc-
ity (slope) topogram [1]. As pointed out, future validation is 
needed to determine whether this method is the most appro-
priate approach, accurately reflecting the uterine muscle con-
traction in vivo. In this sense, we believe that our approach 
with a balloon, albeit self-made, is the first study that directly 
reflects the contraction pressure within the uterus.

Regarding the next comment, many studies of smooth mus-
cle contraction induce depolarization with a high concentration 
of KCl and measure contraction with non-receptor mediated, 
simple  Ca2 influx alone. However, during actual C-section, oxy-
tocin or prostaglandin-induced uterine contraction occurs, lead-
ing to a question of whether it is appropriate to use KCl-induced 

contraction as a reference. This is because, as you may know, 
the uterine smooth muscle contraction via receptor stimula-
tion or automaticity, unlike vascular smooth muscle or airway 
smooth muscle, is periodic, and the contraction capacity often 
depends not only on the amplitude and frequency, but also on 
the AUC. Thus, when contraction with KCl is used, it may also 
be difficult to determine what to use as a reference.

Regarding the comment on the discussion of the differ-
ence between in vivo and in vitro studies, we believe this 
is described in detail in the manuscript. This difference is 
indeed the foundation and purpose of this study, and is the 
reason why the arachidonic acid cascade mechanism could 
not be found with in vitro studies of dexmedetomidine alone.

In the final comment regarding the use of a relatively 
higher glucose concentration compared to other smooth 
muscle studies, unlike other smooth muscles, uterine smooth 
muscle that has automaticity requires a greater amount of 
glucose to maintain stable contraction strength under the 
same environment as body temperature and in the Krebs 
condition. We believe this is similar to when attempting to 
stably attain electrical activity using sliced specimens of 
the hippocampus and brain stem, which requires finding the 
optimal conditions by changing temperature, animal age, 
KCl concentration, and glucose concentration [2].

Thank you again for your interest in our study and for 
your positive and insightful comments. We plan to incorpo-
rate these in the further development of our studies.
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