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Technology June 6
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1SPRM 171" World Congress, ) Frailty and nutrition
Cartagena, Colombia Evaluation and management
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Der-Sheng Han, MD, EMBA, PhD
fan us al
Medical Director, National Taiwan University Hospital Beihu Branch
Clinical Professor, National Taiwan University
Director, Taiwan Academy of Physical Medicine and Rehabilitation
Director, Taiwan Society of Neurorehabilitation
Director, Taiwan Osteoporosis Association
Education Committee, ISPRM
June 5, 2022
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My Meal Plate

Eat Smartly for a Nutritious Lifestyle.

Nuts and seeds
One teaspoon of nuts and seeds @2
3 emon of nuts ond sesd o every mel,

Dairy

A glass of milk twice a day.
Drink 15102 cups of mikaday N\
1240 méper cup)

Fruits
6 Fist-sized amount of
fruits for every meal

Choose local, seasonal, snd drverse fruits

The amount of  teazpoon i sbout 2 aimands,
2 cashews, ora walnut

Protein foods: &7

beans, fish, eggs, and meats
Palm-sized amount of protein foods
Beans > Fish » Eggs = Meats

Vegetables
Slightly larger amount of
' vegetables than fruits

Choose sessonsl vepraties snd ‘\

My Plate was designed based on “Daily

Dietary Guideline”, which visualized the
fecommended intake ofsxfood groups
into a proportional graphics. To achieve

Grains and 7
starchy vegetables
Same amount of rice as vegetables

At heast ane i of staplefood should be wnefined

the foods we eat
MyPlate separates ':- daily

into.
wulohllwusmlmdlyunl Plate,
the daily nutrient requirement, people can

foliow the. propomon i :hm focal,
unrefined, and dive
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AIM CANDIDACY 2023 of Der-Sheng Han YehooWI/BRM.. %%

JinShang

Children Hoptl

2008.12
dshan1121 <dshan1121@yahoe.com.tw> B SA4AEAR FFe7 W
f % : isprmoffice@aimgroup.eu
* Dear Sir/Madam:
.
. 1895 + Name: Der-Sheng Han, MD, PhD
S « Affiliation: Medical Director, National Taiwan University Beihu Branch, Taipei, Taiwan
s - Clinical Professor, College of Medicine, National Taiwan University, Taipei, Taiwan
HsinChu + ISPRM world area you are applying to: Asia & Oceania
2011.7.1 ChuDong + Brief topic with the contributi ight add to the AIM:
2011.7.1 e * 1. Being a representative to attend Assembly of Delegate.
and, « 2. To forward proposals or motions as needed in the Assembly of Delegate.
YunLin
SpoAs
;“‘,6\4551%4% B Der-sheng Han MD, EMBA, FhD
e 2004.8.1
National Taiwan Director, National Taiwan University Hospital Beihu branch
| D;gg-}l%i[% University
2007.9 HOSPItal SyStem Clinical Professor, College of Medicine, National Taiwan University
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INVOLVEMENT OF ASIC3 AND SUBSTANCE P IN THERAPEUTIC ULTRASOUND
MEDIATED ANALGESIA IN MOUSE MODELS OF FIBROMYALGIA

Der-Sheng Han, Cheng-Han Lee, Yih-Dar Shieh, Ke-Vin Chang, Shing-Hong Lin, Chih-Cheng Chen

ISPRM
National Taiwan University Hospital Beihu Branch; College of Medicine, National Taiwan University “:i:”‘
Institute of Biomedical Sciences, Academia Sinica, Taiwan

Therapeutic ultrasound (tUS) is widely used in chronic muscle pain control. However, its analgesic molecular mechanism is still not
known. Our objective is to reveal the mechanism of the tUS-induced analgesia in mouse models of fibromyalgia.

We applied tUS in mice that have developed chronic hyperalgesia induced by intramuscular R
acidification and determined the tUS frequency at 3MHz, dosage at 1W/cm? (measured b
output as 6.3 mW/cm?) and 100% duty cycle for 3 min having the best analgesic effect.
Pharmacological and genetic approaches were used to probe the molecular determinants
involved in tUS-mediated analgesia. A second mouse model of fibromyalgia induced by —~
intermittent cold stress (ICS) was further used to validate the mechanism underlying the tUS-
mediated analgesia.
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The mouse was anesthetized with 2% isoflurane. The
ultrasound treatment was applied to the surface of the
gastrocnemius muscle for 3 min. Two intramuscular
injections of acidic saline (pH 4.0) on day zero and day one,
respectively, were used to induce bilateral chronic
mechanical hyperalgesia of the hind paws in the mice. From
days four to eight, the mice received different doses daily
(0, 1, and 2 W/cm?) of 3 MHz ultrasound treatment (100%
duty cycles) for 3 min. Both 1 and 2 W/cm? of tUS revealed
good analgesic effect (Fig 1).
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The tUS-mediated analgesia was abolished by a
pretreatment of NK1 receptor antagonist—RP-67580 (Fig 2)
or knockout of substance P (Tac17").
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The tUS-mediated analgesia was abolished by ASIC3- N Pttt

selective antagonist APETx2 but not TRPV1-selective Ipsilateral c°"""°’°’a' Pp——

antagonist capsazepine (Fig 3), suggesting a role for m\&m‘mwm

ASIC3. Moreover, the tUS-mediated analgesia was
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attenuated by ASIC3-selective nonsteroid anti-inflammation
drugs (NSAIDs) — aspirin and diclofenac but not by ASIC1a-
selective ibuprofen.
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We next validated the anti-nociceptive role of substance P o pERK®

signaling in the model induced by ICS, in which tUS-
mediated analgesia was abolished in mice lacking
substance P, NK7R, Asic1a, Asic2b, or Asic3 gene.

We examined whether tUS could selectively activate
substance P-expressing DRG neurons in an ASIC3-
dependent manner in the dorsal root ganglion. As a resuilt,
tUS only induced pERK expression in a small portion of
DRG neurons, mainly co-localized with substance P
expression, and the tUS-induced pERK expression was
significantly reduced in ASIC3-/- mice (Fig 4).
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We demonstrated that tUS analgesia can be achieved via low-intensity ultrasound-mediated mechanotransduction with minimal
thermal effects in mouse models of fibromyalgia induced by intramuscular acid injection(s) and ICS model and revealed that the
mechanism underlying tUS analgesia was mediated via the ASIC3-substance P signaling pathway. Low-intensity ultrasound with a
dose of 1 W/cm? showed analgesic effects lasting for over 24 h in mice, and repeated daily ultrasound treatment was not found to
compromise the analgesic effect. The 100% duty cycle showed the best analgesic effect when 3 MHz ultrasound was applied for 3
min in the Sluka model. In addition, the same tUS condition mediated the analgesic effect in the ICS model. Substance P and
ASIC3 are involved in tUS-induced analgesia, according to five pieces of evidence. First, pretreatment with a potent tachykinin
antagonist can block tUS analgesia. Second, tUS has no analgesic effect in Tac1”-and Tacr1” mice, both of which have impaired
substance P signaling. Third, the analgesic effect of tUS can be inhibited by ASIC3 inhibitors, including APETx2, aspirin, and
diclofenac, in the Sluka model. Fourth, the analgesic effect of tUS was abolished in ASIC3" mice in the ICS model. Fifth, tUS
treatment selectively activated pERK expression in substance P-expressing DRG neurons of wild-type mice, but pERK-responsive
neurons were largely reduced in ASIC3" mice. NSAIDs should be cautiously used or avoided in the tUS treatment.
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