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General Information 

Project Overview 

Provide a non-technical, lay-language summary of your project. 
Un check this box to remove all text from the box below 

UC I Office of 
Research 

Research Management System 

Cardiovascular illness is a major health concern in today's society and a leading cause of 
death in the United States. The body reacts to cardiovascular dangers such as during 
cardiac angina (chest pain) or myocardial ischem ia (decreased blood flow to an artery) 
with symptoms of increased heart rate and increase in blood pressure throughout the 
body. A huge portion of the population has high blood pressure, in particular, in the 
middle-aged and older population. High blood pressure leads to heart problems and 
strokes (bleeding in the brain). Although there are many medications to decrease blood 
pressure, a large portion of t he patients does not have their blood pressure under 
control. As such, we continue to investigate ways to treat or minimize hypertension. The 
find ings will help human and animals with high blood pressure to seek integrative 
medica l therapy such as acupuncture to lower the blood pressure. The increase in 
sympathetic activity participates in these ailments. On the other hand, too low blood 
pressure and heart rate lead to fainting or syncope. These are generalized cardiovascular 
responses. There is evidence that low frequency electroacupuncture can be used to treat 
and have therapeutic effects on increases and decreases in blood pressure and heart rate 
and sympathetic activity. However, the mechanism for which electroacupuncture works 
is not well understood. Our laboratory is actively investigating mechanisms in several 
regions (listed below) of the centra l nervous system (CNS) responsible for the regulatory 
inhibition of electro-acupuncture on cardiovascular responses such as presser (increased 
blood pressure) and depressor (decreased blood pressure). By defining the mechanism of 
electroacupuncture, we can provide scientific evidence for the use of electroacupuncture 
as an alternative or integrative t reatment for various cardiovascular conditions. The 
benefits of acupuncture are: almost no side effects, less costly, could work in conjunction 
with conventional pharmaceutical treatment. 
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Study Characteristics 
Surgery 

Types of Surgery 
Terminal (animals will not recover from anesthesia) 

Minor 

Major 
Paralytic Agents 

UC I Office of 
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Research Management System 

Guidelines for the use of paralytic agents (neuromuscular blocking agent) in live animals: 
Scientific Justification for Use of Paralytic Agents 
Uncheck this box to remove all text from the box below 

This study involves examining the responses of the brain nuclei to 
electroacupuncture (EA). thus, paralytic agents must be used to prevent flexor 
movement and activation of non-EA-induced input to the brain. 

You MUST provide details about the paralytic agents in other Protocol Tabs: 

Project Continuation 

Is this application a 3-year renewal of a previously approved protocol? 
Ye~ 

Total# of animals used in the last 3 years 
Uncheck this box to remove all text from the box below 

Species USDA II of Animals 

Pain category used in last 3 
(8, C. D. or £) yea rs 

Cat D 0 

Rat D 0 

Did any adverse events or unanticipated problems with animal health, behavior or we/I-being occurred 
during the last 3 year period of this study? 
No 

Progress Summary 
Uncheck this box to remove all text from the box below 

Overall, that somatosensory nerve stimulation with 
electroacupucnt ure and thermal stimulation with moxibust ion involve t he brain 
regions to modulate sympathoexcitatory responses and elevated sympathetic tone. 
Sympathoexcitatory responses include increases in central card iovascu lar neuronal 

activity and peripheral sympathetic nerve activity, arteria l blood pressure, heart rate 
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and tachyarrhythmias. that parasympatho-excitation can be 
modulated with electroacupuncture. Moreover, cardiac sensory nerve stimulation 
evokes increases in blood pressure and involves specific brain region. 

The articles generated from these findings are listed below: 

1 

2 

3 

4 

5 

JustIJIca t Ion Jor C.onttnumg tne Pro1ect 

Uncheck this box to remove all text from the box below 

that a number of regions in the brain such as rVLM, 
Arcuate nucleus, PVN that are important in t he regulation of blood pressure, we will 
continue to explore other cardiovascular regions that are important in the regu lat ion 
of high blood pressure. We will examine the involvement of acupuncture in these 
regions. We will explore regions in the pons such as the parabrachial nucleus. 

It is important to know exactly the brain regions involved in the actions of acupuncture in addition to blood pressure regulation. In other words, the 
somatosensory nerves (for instance located in the arms and legs) activated during acupuncture modify the cardiovascular regions of the brain to 
reduce the abnormal act ivity during high blood pressure. Previously, we have examined cardiovascular regions In normal conditions. We would like 
to continue to study the regions that are affected by high blood pressure as well and can be influenced by acupuncture therapy to reduce blood 
pressure. 
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!Funding Source Funding Status !Award/Proposal # !Billing Account# 

Awarded 

Funding & Billing Information 

Other Funding Sources (not captured in table above) 

Has this project undergone peer-review by an extramural sponsor or funding agency? (e.g ., NIH study section) 
Yes 

Pl Home Department 
Uncheck this box to remove all text from the box below 

Species 

Cat 

Rat 

Cat 

Species Justification 

Provide scientific justification for why the proposed species is the most appropriate model for this research. 
Un check this box to remove all text from the box below 

Based on scientific literature and previous studies, rats and cats are the most 
appropriate species for this proposed study. The cardiovascular effects of acupuncture 
are very similar in rats and cats. Cats are used to determine the functional projection 
related to acupuncture from one region to another in the brain. 

iThe rats are used to reduce the number of cats. By studying in rats the acupuncture 
related projections in how they contribute to the processing of the actions ofi 
acupuncture through the neurotransmitter systems. 

following reasons also show why cats are one of the best species for the study: 

1) Many laboratories around the world use cats to conduct acupuncture-related studies 
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. This indicates that the cat is frequently used 
animals for this kind of study. Furthermore, we can easily obtain Information from 
previous studies regarding experimental methods to refine our techniques and 
procedures to minimize pain, distress, and discomfort in the animals. 

2) The brain regions and acupoints in the cat have been well studied and mapped. 
Therefore, the cat are reliable species for this study. In addition, the cardiovascular 
effects of acupuncture are very similar in rats and cats 

. The 
advantage of cats is their size, which facilitates placement of multiple or closely spaced 
recording and stimulating electrodes for electrophysiological experiments, which 
technica lly is impossible to be performed in the rat. 

3) has established excellent cat models to obtain consistent presser 
(increase in blood pressure and heart rate) responses induced by gastric distension and 
activation nerve endings on the gallbladder. Studies using the cat models have been 
published in several well-known scientific journals. 

4) has establ ished and published on phenylbiguanide (PBG) induced 
decreases in blood pressure and heart rate responses in cat. Studies on central 
processing concomitant with multiple central pathways and circuitry of this inhibitory 
reflex will be conducted in cats. 

5) No evidence has yet shown that other small species of animals can be used for this 
study. In respect to this, neither guinea pigs nor swine serve as adequate models to 
study cardiovascular responses caused by stimulation of abdominal organs as we 
normally perform in our laboratory. In addition, a swine cannot be used as an animal 
model because the acupuncture points and the specific brain regions in swine have not 
yet been clearly defined. 

References 
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Animal Characteristics 

list the specific strains that will be used. 
Un check this box to remove all text from the box below 

Normal healthy cats will be used. 

Phenotypic Abnormalities or Special Health Conditions 

Additional Information about Species/Strains 

Rat 
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Provide scientif ic justification for why the proposed species is the most appropriate model for this research. 
Un check this box to remove all text from the box below 
Vertebrate animal model is necessary to study reflex car diov ascular r esponses to abdominal stimulation. The pathway for these r eflex r esponses involves t he cent ral 

nervous system. Multiple systems will be involved in this study. I n addit ion, the effect o f acupuncture on blood pressure can only be evaluated in li vi ng animals. Thus, 
non-anlmal models cannot be used fo r th is i tudy, 

Based on scientific lit erature and previous studi es, the rat also i s another appropriate speci es for this proposed study. The card iovascular effects 
of acupunct ure are very similar in rats and cats ( 

t he r at is th e best sp ecies for the stu dy: 

1) Many laboratories around the world 
related studies 

The rouowlng reasons also show wily 

use rats to conduct acupuncture

. This indicates t hat t he 
rat is frequent ly used animal for t his kind of study. Furt hermore, we can easily obta in 
information from previous studies regarding experimental methods to refine our 
t echniques and procedures to minimize pain, distress, and discomfort in t he animals. 

2) The brain regions ano acupoint s In t he rat have been well studied and mapped. Therefore, t he r at Is a reliabl e species tor tnis study. 

3) has est ab lis hed an e xcellent rat model to o btain consis tent pressor ( increas e in blood p ressure ) res po nses induced by gast ric d istensio n. Stud ies us ing 
t hi s rat model have been published In several well -known scient ific j ournals, lt suggests that thi s rat model Is an appropr iate model for the proposed study . In addition, 
not changing the animal model will save additional ani mal s that would be needed to establi sh a new experi mental model . 

4) No evidence has yet shown that other small species of a nimals can be used fo r this study, In this respect, ne ither guinea p igs nor swine se rves as adeq ua te models to 
study card iovascular responses caused by stimulat io n o f abdominal organs as we normally perform in o ur la bo rato ry . In add rtion, a swine ca nnot be used as an animal 
model because t he actJpuncture points and the specific brain regions In swine have not y et been clearly defi ned. 

References 
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Animal Characteristics 

List the specific strains that will be used. 
Un check this box to remove all text from the box below 
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Spontaneous hypertensive rat, t he Dahl sa lt-sensitive rat, and Spraque Dawley rat with 
normal blood pressure will be used. 

Phenotypic Abnormalities or Special Health Conditions 

Additional Information about Species/Strains 

Rationale & Alternatives 

Search Results 

Date of Search Time period from rTime period t o Database 

Jul-30-2019 Jan-01-1975 Uul-30-2019 PubM ed 

Jul-30-2019 Jan-01-1975 Uul-30-2019 PubMed 

Jul-30-2019 Jan-01-1975 Uul-30-2019 Web of Science 
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9 acupuncture, 
sym pathoexcitatory, 
cardiovascular responses, 
rat 

0 acupuncture, 
sympat hoexcitatory, 
cardiovascular responses, 
cat 

23 acupuncture, 
sympat hoexcitatory, 
cardiovascular responses 
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Database Searches 

Discussion of Search Results 
Un check this box to remove all text from the box below 
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Previous research shows that various studies have been performed involving 
acupuncture and various conditions like inflammatory pain, spinal pain, and epilepsy 
have been treated. However, these previous acupuncture studies looked at different 
acupuncture effects such as gastric motility and arthritis. Thus, our study is not an 
unnecessary duplicate since the projected goa l of our study is to investigate 
cardiovascular responses to visceral stimulation and electroacupuncture. 

Furthermore, literature and have demonstrated that the reported brain re9lons 

aro sp•clfic roglons In th• brain that are Important In th• regulation of blood pressure. Howover, there •re no other studies indicating the 
effect of acupuncture on the cannabinoid system and the estradiol system in these brain 
regions. We will study these regions by i nvestig ating how the cannabinoid system as we ll a s the e st radiol system involved in processing a cupuncture-g enerated 

$tlmulotlon Input$ end effect,. 

Other Source3 U3ed to Con3ider Alternative$ 

Replacement 

Discuss efforts to partially or fully replace live animals with in vitro models, (i.e. cell culture), computer 
simulation, or use of a less-sentient species (e.g. insects). 
Un check this box to remove all text from the box below 

A vertebrate animal model is necessary to study reflex cardiovascular responses to the 
stimulus of cardiac, abdominal or cardiopulmonary afferent stimulation. The pathway for 
these reflex responses involves the central nervous system and thus non-animal models 
will not suffice. Multiple systems will be involved in this study. In addition, the effect of 
acupuncture on blood pressure and heart rate can only be evaluated in living animals. 
Fully functional cardiovascular and nervous systems need to be intact to observe the full 

effects and mechanisms of acupuncture on the cardiovascular responses. The pathway 
for these reflex responses involves the peripheral and central nervous system and thus 
non-animal models will not suffice. Thus, non-animal models cannot be used for this 
study 
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Describe the steps you have taken to reduce the number of animals to the minimum required to obtain 
scientifically valid data. 
Un check this box to remove all text from the box below 

The literature search does not help significantly with reducing numbers of animals since 
has published the most extensive literature available on the topic of the 

cardiovascular responses following acupuncture. The few studies available suggest some 
alternative species that would not be appropriate for the proposed studies. We 
encourage the reviewer to read a few of in rats and cats. 

to study the action of acupuncture on cardiovascular function . We 
now have published well over studies and always strive to reduce the number of 
animals. 

The effectiveness of acupuncture is around 75% in both humans and animals. Thus, the 
number of animals necessary to study the mechanisms reflects this effectiveness. We 
are in the process to examine how to increase the effectiveness of acupuncture. In order 
to reduce the number of animals used, more than one protocol is performed on each 
animal. The intention is to reuse the rat that has been examined for saline 
control. These cont rol rats will be good subjects for t he test protocols such as 
microinjection of an antagonist. Thus, the rats wil l undergo more than one experimental 

procedure. Sometimes we can record from more than one neuron enhancing the sample 
size of recorded cells and therefore reduce the number of animals. The animal's 
physiological state is stabilized after each experimental procedure in order to ensure that 
further studies are capable of being performed and, more importantly, that the animal is 
anesthetized and comfortable. In addition, the treatment of acupuncture relaxes and 
reduces pain in animals. 

We are performing more experiments in rats than cats to study the beneficial effects of 
electroacupuncture in decreasing the high blood pressure. As such, we are reducing the 
number of cats. 
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Refinement 

UC I Office of 
Research 

Research Management System 

Explain how the experimental design and procedures have been refined to improve efficiency and minimize pain 
and distress. 
uncheck this box to remove all text from the box below 

Previous studies have been conducted on areas of the brain that have been included in 
this study, but there no studies investigating the roles of these areas involving the 
mechanisms of acupuncture. One study found investigates the effect of acupuncture on 
gastric signal vagal efferent fibers but only suggests that acupuncture may adjust by 
either increasing or decreasing intragastric pressure. Another study examines the 
neuronal activity in the nucleus tractus solitarius with ear acupuncture but did not 
determine how the acupuncture effect influences hypertension. We are looking at the 
cardiovascular responses resulting from the actions of acupuncture so thus our study is 
not a duplicate of any other previous work. 

No related alternatives have been found to replace paralytic use to prevent muscular 
activity interfering with acupuncture stimulation of the median or sympathetic nerve. All 
of the non-verbal behavioral and physiological signs used for recognizing pain in humans 
can be sought for in animals, at least in those of comparable construction to humans. 
While similarity of nervous systems to that of humans is an important criterion used in 
judging whether or not an animal might feel pain, specifying design criteria does not 

specify the solution. Taken together, the similarities with humans suggest that many 
other animals have similar subjective experiences to humans and similar assessment for 
responses to pain. 

We are constantly refining our experimental procedures to limit the surgical time and the 
extensiveness of the surgery. We invite outside investigators to our laboratory and we 
send our staff to other laboratories to learn the latest techniques that might apply to our 
studies. We encourage the veterinary staff and any member of IACUC to come visit our 
laboratory to view our procedures. 

Study Segments 

Experimental Design Species 

actions acupu nctu re Rat,Cat 

actions acupuncture 
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Species 

Cat 

Rat 

Experimental Design Summary 

Does this study segment tab describe the establishment and maintenance of a breeding colony? 
No - This study segment tab describes EXPERIMENTS (complete all questions below) 

Provide a concise description of the experimental design, describing all experiments to be performed. 
Un check this box to remove all text from the box below 

General Rationale: Hypertension is multifactoria l and includes over excitation of the 
sympathetic nervous system such as during a sympathoexcitatory cardiovascular reflex 
response and the condition hypertension. Hypertension is prevalent and causes 
morbid ity and mortal ity. The proposed studies will continue to study the cells and brain 
regions responsible for this disease and how stimulation of somatosensory nerves with 
acupuncture can reduce the excitation of the neurons and hence blood pressure. By 
examining the sympat hetic and parasympathetic systems responsible for increases and 
decreases in blood pressures, respectively, we can understand better how to improve 
acupuncture therapy in blood pressure control. Finally, the neurotransmitter systems 
that are suggested to influence blood pressure are proposed as potential mechanisms in 
the central actions of acupuncture. 

The abbreviations used are listed below 

• rVLM - rostral ventrolateral medulla 
• cVLM - caudal ventrolateral medulla 
• IML - intermediolateral column of the spinal cord 
• NA - nucleus ambiguus 
• NTS - nucleus t ractus sol itarii or nucleus of the solitary tract 
• PVN - paraventricula r nucleus 
• PBN - parabrachial nucleus 
• PBG - phenylbiguanide 
• Kyn - kyn uren ic acid 
• KA - kainic acid 
• DLH - DL-homocysteic acid 
• E2 - 17 beta-estradiol 
• FAAH - fatty acid amide hyd rolase inh ibitor URB597 
• AM 251 - CBl (cannabinoid receptor 1) antagonist 
• CCK - cholecystokinin 
• GABA- gamma aminobut yric acid 
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Rationale for the examination of different regions in the brain on blood pressure 
regulation and control of blood pressure: The goal of this study is to identify the 
mechanisms of inhibition by the central nervous system (CNS) during electroacupuncture 
(EA). We have identified the areas of the brain involved with EA such as the rostral 
ventral lateral medulla (rVLM), arcuate nucleus (ARC), and nucleus ambiguus (NA). Our 
studies have led us to investigate the neurochemical modulators involved during EA and 
various pathways of inhibition by EA. 

Our current protocols will involve studying the roles and types of chemical 
neurotransmitters in the brain and spinal cord not studied before. We will also be 
classifying and record ing the cellular activity of cells in various brain regions (rVLM, 
cVLM, NA, NTS, PVN) that are involved in sympathetic and parasympathetic nervous 
systems to improve the acupuncture therapy by inducing sympathoinhibition and 
parasympathoexcitation. We also will study a new region in the pons, that could be 
involved in actions of acupuncture. Thus, we will evaluate the mechanisms underlying 
the central processing of the actions of electroacupuncture on sympathoexcitation 
during elevated blood pressure, and sympathoinhibition and parasympathoexcitation 
during cardiopulmonary reflex responses including decreases in blood pressure and heart 
rate. 

The studies include approaches: 

1. Identifying a neuron communicating from one brain region to another (antidromic 
stimulation), recording of neuronal act ivity. 

2. Delivery of agonist and antagonist in minute amounts onto the cell being recorded 
(iontophoresis) to examine how the brain regulate blood pressure and how acupuncture 
gets processed during elevated blood pressure. 

3. Characterization of neurons for cardiovascular responses to increase of blood pressure 
by using phenylephrine and decrease of blood pressure using nitroprusside. 

4. Microinjection to study role of specific neurotransmitters in the brain with EA and 
without EA. 
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5. Pressor reflex model, which w ill induce an increase in blood pressure and heart rate 
through either electrical stimulation of the splanchnic nerve or chemical stimulation, by 
application of bradykinin to the gallbladder or gastric distention; each response is 
separated by at least 10 min. 

6. Depressor model mimics conditions of decreased blood pressure and heart rate by 
stimulation of the cervical vagus nerve or intravenous injection of PBG; each response is 
separated by at least 10 min. 

Typical routine of the approaches (1, 2, 3) used to study the cell: In order to trace the 
pathways or study the neuronal projections from one card iovascular region to another, 
we will test for collision of spikes. This technique involves collision of antidromic spikes 
generated with antidromic stimulation and orthodromic spikes (spontaneous spikes and 
orthodromic stimulation such as convergent input). Investigating these areas involve 
experimental microinjection and administration of chemicals to classify t he types of cells 
and their responses to agonists and antagonists with and without acupuncture. For 
instance, stimulating rVLM will send information up to the cell body located in the PVN. 
Then the cell body will be studied for its involvement in endocannabinoid or estradiol E2 
during the actions of acupuncture and absence of acupuncture. The neuron also is 

examined for its characteristic. Since we study blood pressure regulation, we need to test 
the cell for its response to increase of blood pressure by using phenylephrine and 
decreased of blood pressure using nitroprusside. 

We will be using the following test groups: (please refer to Drugs & Agents for list 
of chemicals) . 

Pressor and sympathoexcitatory responses (15 groups of rats, each group =12 rats) 

Part 1. 

Cardiovascular responses: Role of the PVN or and rVLM in EA on presser and 
sympathoexcitatory responses through endocannabinoid system in rats. 

Investigating these areas involve experimental microinjection and administration of 
chemicals to examine their presser responses and sympathoexcitatory responses 

(Approach 5) to agonists and antagonists (Approach 4) with and without acupuncture. 
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• Repeated presser reflexes to eva luate time control and location. (1 group) 
a. To locate site of microinjection and visceral input: KA or Kyn into PVN or or 
rVLM; once per nucleus during 10 repeated pressor responses (n=6) . 

b. To locate site of microinjection and visceral input: saline into PVN 01 or rVLM; 
once per nucleus during 10 repeated presser responses (n=G) . 

• Repeated presser responses (10 every 10 min) before and after EA. (2 groups) 
a. To study the role of with KA/Kyn during EA effect; microinjection after EA 

application (n=G). 
b. To study if DLH excitation of cells in mimic EA effect (n=G). 
c. To study the communication between rVLM with KA and with DLH without EA 
and then with EA (n=G). 
d. To study the communication between PVN with KA and 
and then with EA (n=G) . 

with DLH without EA 

• 

a. 

b. 

c. 

d. 

Part 2. 

(n=12). 

(n=12). 

; (n=12). 

(n=12). 

:4 groups) 

Neuronal mechanism: Role of the PVN or and rVLM in EA on pressor and 
sympathoexcitatory responses through endocannabinoid system in rats. (8 groups, 
each group =12 rats) 

Investigating these areas involve experimental microinjection and administration of 
chemicals to classify the types of cells and their responses to agonists and antagonists 
with and without acupuncture. (Approaches 2, 3) 

• Neuronal recording of splanchnic nerve evoked activity in PVN or 
groups) 

a. Recording of cells in PVN and then (n=l2). 
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b. Recording of cel ls in and then rVLM (n=12). 
• Neuronal recording in PVN or 

groups) 
or rVLM with EA and saline control iontophoresis. (2 

a. Recording of cells in rVLM and then saline control iontophoresis in (n=12). 
b. Recording of cells in rVLM and then sal ine contro l iontophoresis in PVN (n=12) . 

• 

a. 

b. 

a. 

b. 

Part 3. 

group = 12 rats) 

(n=12). 

(n=12). 

(n=12). 

:n=12). 

(2 groups) 

(2 groups) 

(9 groups, each 

Investigating these areas involve experimental microinjection and administration of 
chemicals 

a. 

b. 

C. 

d. 
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d. 

Part 4. 

(4 groups) 

(n=12). 

(n=12). 

(n=12). 
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(n=12). 

(n=G) 
(n=G) 

Classification of Cell Types and neuronal pathways in cats (6 groups, each group= 8 
cats) 

In order to trace the pathways or study the neuronal projections from one cardiovascular 
region to another, we will test for collision of spikes. This technique involves collis ion of 
antidromic spikes generated w ith antidromic stimulation and orthodromic spikes 
(spontaneous spikes and orthodromic stimulation such as convergent input). We will 
also induce increases and decreases in blood pressure and heart rate by intravenous 
administration of nitroprusside (decrease) and phenylephrine (increase) to categorize the 
neuron that is sensitive to EA. (Approach 1, 2, 3) 

• rVLM antidromic stimulation and PVN recordine. Then PVN record ine of EA sensitive 
neuro n 

Administration of IV phenylephrine or nitroprusside to test for 
cardiovascular responses of the neuron. (Cat, n=8) 

. (Cat, n=8) 

• rVLM antidromic stimulation and PVN recording. Then PVN record ing of EA sensitive 
neuror 
Administration of IV phenylephrine or nitroprusside to test for cardiovascular 
responses of the neuron. (Cat, n=8) 
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(Cat, n=8) 

(Cat, n=8) 

(Cat, n=8) 

Depressor and parasyrnpathoexcitatory responses 

Part 1 

Role of the and NTS and cVLM and rVLM in EA on parasympathoexcitatory 
cardiopulmonary responses through opioids system. (6 groups, each group =12 rats) 

Investigating these areas involve experimental microinjection and administration of 
chemicals to examine their depressor responses to agonists and antagonists with and 
without acupuncture. 

• Repeated depressor reflexes to evaluate time control and location. (2 groups) 
a. To locate site of microinjection and visceral input: KA or Kyn into or NTS or 
cVLM or rVLM; once per nucleus during 10 repeated presser responses (n=12). 
b. To locate site of microinjection and visceral input: saline into or NTS or cVLM or 
rVLM; once per nucleus during 10 repeated pressor responses (n=6) and with EA 
(n=G). 

• Repeated depressor responses (10 every 10 min) before and after EA: role for or 
NTS or cVLM or rVLM. (4 groups) 
a. To study the role of opioids with ICI or CTOP blockers during EA effect; 
microinjection in (n=12) NTS after EA application (n=12). 
b. To study the role of opioids with ICI or CTOP blockers during EA effect; 

microinjection in cVLM (n=12) or rVLM after EA appl ication (n=12). 

Version : 27.0 

CONFIDENTIAL 
Page 18of38 

Obtained by Rise for Animals.
Uploaded to Animal Research Laboratory Overview (ARLO) on 07/01/2021



Part 2. 

UC I Office of 
Research 

Research Management System 

Neuronal activity: Role of the and NTS and cVLM and rVLM in EA on 
parasympathoexcitatory responses through opioids system. (11 groups, each group 
=12 rats) 

Investigating these areas involve experimental microinjection and administration of 
chemicals to classify the types of cells and their responses to agonists and antagonists 
(iontophoresis) with and without acupuncture. 

• Record vagal evoked neuronal activity in NTS, cVLM, rVLM or NA with EA and 
opioid agonist, antagonist or saline contro l iontophoresis (Approaches 2 and 6). Then, 
each cell will be recorded for cardiovascular and neuronal responses to phenylephrine 
and nitroprusside (Approach 3). 
a. 

b 
(n=12). 

(n=12). 

c. Recording of cells in NTS w ith EA and then iontophoresis of opioid agonist or saline 
control (n=12). 
d. Recording of cells in cVLM with EA and then iontophoresis of opioid antagonist 
(n=12). 
e. Recording of cells in cVLM with EA and then iontophoresis of opioid agonist or 
saline control (n=12). 
f. Record ing of cells in rVLM with EA and then iontophoresis of opioid agonist or saline 
control (n=12). 
g. Recording of cells in rVLM with EA and then iontophoresis of opioid antagonist 
(n=12). 
h. Recording of cells in NA with EA and then iontophoresis of opioid agonist or saline 
control (n=12). 
i. Record ing of cells in NA with EA and then iontophoresis of opioid antagonist (n=12). 
j . Without acupuncture iontophoresis of opioid agonist in NTS, cVLM, rVLM or 
NA (n=12). 
k. Without acupuncture iontophoresis of opioid antagonist in 
or NA (n=12). 

Part 3. 
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(3 groups of rats) 

Investigating this area involves experimental microinjection and administration of 
chemical: 

• 

(n=12) . 

• 

(n=12} . 

• 

(n=l2} 

Animal Monitoring 

Animal Monitoring Details 

Clinical Signs or Symptoms of Pain/Distress 

Un check this box to remove all text from the box below 

Mult iple surgical sites may result in loss of bodily fluids. Loss of blood will prevent 
oxygen from flowing to the body, causing hypercapnia. In result, high carbon dioxide 
and water will induce acidosis. This can be seen through blood gas. Pain / distress is 
non-applicable since depth of anesthesia is monitored every 15 min. (see below in 
section Bb for monitoring) 

Management Plan for Animal Monitoring 
Un check this box to remove all text from the box below 
Monitoring 
parameters that 
will be used to 
assess pain., 
distress: and 
discomfort in 
animals: 

Version: 27.0 

A slight drop in body temperature (l-2°C) is expected ]1 
due to animal being under anesthesia. An increase or !1 

decrease in blood pressure and heart rate is expected 1! 

(cardiovascular responses) during experimental !1 

procedures (afferent stimulat ion and injection of ii 
chemicals). ii 

Sedation is assessed through stability of heart rate :.• 
and blood pressure. Change in stability of heart rate, :: 
blood pressure and core body temperature may 

CONFIDENTIAL 
Page 20of 38 

Obtained by Rise for Animals.
Uploaded to Animal Research Laboratory Overview (ARLO) on 07/01/2021



UC I Office of 
Research 

Research Management System 

indicate animal coming out of anesthesia. Response 
to palpebral reflex and muscle movement or 
trembling will also indicate that the animal is coming 
out of anesthesia. supplemental anesthesia (please 
see section 7 for dosage) is given as needed. In 
addition, anesthetized animals have respiratory 
pattern that follow the ventilator rate. If struggling 
occurs anesthesia will be administered. 

;;;;; .. ;;;; ... ;;;. ;;.;;;;; .. ;;;; .. ;;;; .. ;;;; ... ;;; ... ;;;; .. ;;;; ... ;;; ... ;;;; .. ;;;; .. ;;;;;.;;;;;.;;;;; .. ;;;; .. ;;;; ... ;;, 
Management plan Blood pressure and heart rate Is constantly monitored t hroughout t he experi ment wit h special attention to •' 
that will be used any , lgn, that anlmal Is coming out of anesthesia {Please ue u ction S.8 fc11• sedation assu,sment). [n 
to assess and addit ion, b lood gas analy ses are checked periodically t o maintain animal homeostasi s. Supplementa l 
treat pain, a nest hesia (please see seetlon 7 for dosages) Is given a s needed. 
di5tres, and 
d iscomfort in the 
a ntmals, including 
a n y special 
proced ures that 
will be used (e .g ., 
periodic we ighing 
_o_f_c!I)~'!'-~•~}: _ ... _ ~ .. _____ . _. ___ . _. _ .... ___ ........ _ 
Freq uency in Blood pressur e, heart r ate and sedation levels constantly are monitored thr oughout the experi ment. In ;; 
w hi ch laborat ory addit ion, blood gas analyses are checked periodic.ally (ev ery 1S minute) to maintain ani mal ;: ;n~Sr.h?th

9 
homeostasis. Suppl emental anesthesi a ( pl ease see sect ion 7 for dosages) is gi ven as needed. 

1

.~. 

addition to the 
dally general 
observatM)ns 

_;;;;~;~~~: __ ............. --- ... -- ... ····· ... -- --- ---········ ..... -- ... -·· ... - ---- --- ·····-- -- -· ... 11 

Documentation of Animal Monitoring 
Lab notebook 

In animal room (vivarium) 
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At the end of each study, dye is microinjected to aid in identifying probe tip location, 
which signals the experimental endpoints. Animals will be kept under anesthesia for "'9 
hours. After the fina l collection of data, animals are given pentobarbital (200 mg/kg, iv) 
or 1 M of KCL (1 ml/kg, iv) for euthanasia. 

Humane Endpoints 

Uncheck this box to remove all text from the box below 

Every attempt is made to keep animals in stable physiological condition. In the case that 
an individual animal suffers surgical trauma and cannot recover to stabilized condition, 
the animal may be removed from the study ahead of schedule. Such conditions may 
include cardiac arrest, severe blood loss, and f luid accumulation in lungs leading to 
respiratory failure, brain tissue damage due to trauma or deprivation of oxygen (hypoxia) 
or blood flow (ischemia) or extreme acidosis. Treatments may include defibrillations, 
intravenous drips of ringer' s solutions, thoracentesis (to drain pleural fluid) or 
administration of therapeutic drugs. Animals will be removed from study and euthanized 
if t reatments do not remedy the situation and health of animal continues to decline. 
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lndicare rhe eurhanasia merhods rhar will be used on rhe animals from rhese experimenrs - Check all rhar 
apply 
Injectable Anesthetic Overdose 

Species Drug/Agent Dose Range 
(receiving the (mg/kg body wt) 
drug/agent) 

rat KCI 1 ml/kg of 1 M KCL 

cat KCI 1 ml/kg of 1 M KCL 

rat and cat Pentobarbitol 100-200 (mg/kg body wt) 

Confirmation of Death in Animals 
Other 
Brain tissue removal. 

Other 

Route 
(SQ, IP, IV, IM, 

etc.) 

IV 

IV 

IV 

Termination of heart rate and blood pressure for over 5 minutes. 

You MUST ... 

Animal number calculation for experimental part actions acupuncture 

Cat 

Rat 

Copy IACUC SOP templates 

Procedure Descriptions 

Terminal Procedures 
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Max 

140 

140 

Max 

1400 

1400 
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Cat 
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Rat 

Page 23of 38 

Obtained by Rise for Animals.
Uploaded to Animal Research Laboratory Overview (ARLO) on 07/01/2021



UC I Office of 
Research 

Research Management System 

Euthanasia followed by Tissue Harvest: Cats and rats are euthanized 
by anesthetic overdose of KCI or Pentobarbital. Brain tissue will be 
harvested for histolog ica l confirmation of the sites of microinjections and 
recordings. 

Surgical Procedures 

Pre-operative Care 

Routine husbandry and housing pro vided by ULAR prio r to surgery 

Iaductlon ofAoestbesLa toe suca1ca1 Pt9ceduces In Live Animals 

Indicate how anesthesia/sedation is induced for non-surgical 
procedures: C.aJ:. - Initial anesthesia is induced by subcutaneous 
injection of Ketamine Hydrochloride. Anesthesia (alpha-chloralose) is 
given intravenously into the brachia! vein prior to cannulation procedures 
with butterfly catheter. Bat - Initial anesthesia is induced by 
subcutaneous injection of ketamine and xylazine. Thereafter anesthesia 
(alpha-chloralose) is given intravenously femoral or jugular. 
Supplemental anesthesia (alpha-chlora lose) is also given intravenously in 
both cats and rats. 

Describe how the level of anesthesia/sedation is assessed to be 
adequate to begin the non-surgical procedure: Sedation is assessed 
through stability of heart rate and blood pressure. Change in stability of 
heart rate, blood pressure and core body temperature may indicate 
animal coming out of anesthesia. Response to palpebral reflex test or 
noxious toe pinch and muscle movement or trembling will also indicate 
that the animal is coming out of anesthesia. In addition, inconsistency in 
respiration with the ventilator also indicates animal is not fully 
anesthetized. 

Describe how animals are monitored throughout the non-surgical 
procedure: Animals are monitored for stable blood pressure and heart 
rate and absence of response to noxious stimulation (paw pinch or 
corneal probing) to determine level of depth of anesthesia every 15 min. 
Arterial blood gases are performed throughout the experiment. Blood 
gas analysis reports provide information such as oxygen and carbon 
dioxide saturation levels in the blood, which gives status of the animals' 
physiological condition and respiratory function. Blood gas analysis 
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reports will also be used to prevent animal from falling into states of 
acidosis (having low pH) or alkalosis (having high pH). A rectal probe is 
inserted to monitor the animal's body temperature that is maintained 
with a heating pad and/or heat lamp. Supplemental anesthesia is given 
as needed according to details described above for level of sedation. 
Once proper depth of anesthesia is established, blood pressure and heart 
rate will be monitored for stability. The toe pinching, palpebral reflex 
test, and respiration also ensure the animal is well anesthetized. Regular 
breathing pattern is monitored at al l times. In addition to administration 
of regular additional doses of alpha-chloralose to maintain depth of 
anesthesia, palpebral reflex test is evaluated every hour. Before 
paraplegic agent is provided, necessity of alpha-chloralose, absence of 
fluctuation in blood pressure and absence of any corneal reflex are 
evaluated. Hourly additional dosages of alpha-chloralose are 
administered to ensure maintenance of sedation throughout the study. 

If animats will be placed on artificial ventilation, describe the range of re5piration rates and tidal volumes: Rats will be ve ntilated at rat.es of 80-90 breaths/ min at t idal volumes of 
6 ml/kg. cats will be ventilated at rate of 200•250 ml/kg/ mi n at t idal volumes of lOml/ kg. 

Aseptic Techniques 

Preparation of the surgical space : A clean surgical table is designated 
for surgery. Prepare with a water-heating pad to keep the animal warm, 
sterile absorbable paper for a clean platform and contain blood material, 
and drapes to ensure airborne sterility. 

Preparation of the surgeon: Clean surgical scrubs and gloves will be 
worn. 

Preparation of the animal: All surgical sites will be shaved and cleaned 
with sterile saline. 

Sterilization of instruments: All surgical instruments will be sterilized 
by treatment in an autoclave 

Methods to Pre vent Dehydration & Hypothermia 

Body temperature will be monitored with a rectal probe and maintained at 36°C wit h a circulating water heat ing pad and/ or heat lamp. If systolic blood pressure fa lls below 80 
mmHg, 6% dextran (1-2 ml, iv) and 0.9% sal ine (0.2-0.4 ml/min, iv drip) will be admi nistered to maintain blood pressure above 80 mmHg. 

Post-Operative care and Analgesic Usage 

N/ A • Terminal Su rgery Only 
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Init ial a nesthesia is induced by s ubcuta ne ous inje-ction of Ketamine Hydrochlor ide and xylazine. Anesthesia will be adminis tered intravenously with but terfly catheter into the 
btachlal vein. After administration of alpha-chloralose, cannulation wlll take place. A femoral artery and vein wlll be cannul ated via a small Incision over t he femoral artery and 
vein, which then are isolated to allow insertion of the cannulae for measurement of arterial pressure or administration of drugs and fluid, respectively. The cat will be i ntubated with 
a cuffed endotracheal tube. Intubat ion of the rat will be performed through a tracheotomy (incis ion in the throat to access trachea or windpipe) to allow insertion of an uncuffed 
endotr acheal t ube. Body temperature wi ll be measured by rectal probe and mai ntai ned at 99.5 • 102.S f (37. 5 • 39. ~ by a circul ating water heati ng pad and heat lamp, Arterial 
b t-ood 90:,e:, o o d pl l w lll be n ,onlt.:. ,·cd w it h o b l,:,,:,d 90:, a n o lyzer. T h e :,ubj e..:t-,' bk,od 900,e> wlll be kept within oo ,·m o l llmlts by odju:,tlt'g the v o lu m e ond/ o , the ventHat lon rote, 
enr iching the inspir ed 02 supply and administration of 8% bicarbonate. 

Stimulation of aallbfaddec or stomach; 

• A 1-2 inch i ncision will be made flank just below the fast right ri b. Tissue will be dissected to expose the gallbladder beneath. The site is kept open to allow pl acement of 
pledgets soaked In BK . 

• Gastric distension: a small balloon will be i nserted down the esophagus into the stomach. About 3-S ml of a ir will be injected to inflate balloon causing gastric dis tension 
,esultlng In a pressor or depressor response. 

• For (electric.al ) stlmulation by splanchnlc nerve: The splanchnlc nerve will be Isolated through a 1 •2 Inch flank Incision on the side of the body from the bottom of t he last ri b 
t o j ust above t he location of t he adrenal gl and and kidney. An el ectrode is attached for stimulation. 

• For splanchnic nerve input neural recording, posterior, inferior of the skull will be removed in order to position an elect rode into the nudeus ambiguus, nucleus t ractus 
solitarles, rot.t ra l o r caudal v• ntrolat• ral medulla OI' parave ntl'lcular n ucle us. Ce lls wlll be r eco.-de d In these locatlont.. 

Stlmutatlon of vaaal afferents 

Other femoral vein will be cannulated located on the upper t high . Cathet,er will be measured and inserted up to the inferior vena cava to the entrance of the right atrium. 
Thereafter 3•5 CC of phenyl biguanide ( 100mM) will be intravenously injected to induce a cardiovascular renex. 

For (electrical) st imulation by cervical vagus nerve: The v agus nerve will be isolated through a 1 -2 inch flank incision on the side of the neck. An electrode is attached for 
stl mulatlon. 

Microiniections 

Ani mals will be placed i n a stereotaxic head frame with steel plugs introduced through the auditory meatus and bars holding the upper jaw to fix the head rigidly. Craniotomv will 
be performed to expose the surface of the brain. The hole fol' exposure wlll be 2mm in ci rcular ,adlus for a dorsal approach for mlc,oi nj ectlon, stimulation and recording 
extracellular activity in the cVLM, rVLM, NA, NTS. A single modified microdialysis probe or a mufti -barrel glass micropipette will be positi oned at the dorsal surface of the brai n 
to reach the brain regions. The locations will be identified preliminarily by the pressor and tachycardia responses during chemical stimulation and confirmed histologically . 

Ne ural r ecor ding 

The animals will be placed i n a stereotaxic head frame with steel introduced t hrough the auditor y meatus and bars holding the upper jaw to fix the head rigidl y. Craniotomy will be 
performed to expose the dorsal surface of the brain. The recording glass pi pette will be Inser ted using the specific coordi nates according to the Be,man atlas. The electr odes 
fc:ib r l<;:a ted w hh t l1c ~utter e le<.:trodc pu ller arc h l9h l rnpcd ano: c l e<::t rode,. O n<:e e1 dc::,.l red neuron I:, ldeml flt:d, tl1c re<::ordlng procedure WIii last f o r one to 1,wo hours. We wlll be ab le 
t o recor d one neuron per experiment per ani mal in exper iments that examine the characterist ic r esponse to EA. At t imes we will be able to r ecord more than one cell i n control 
exper iments, such as sallne mlcrol nJectton or Influence of dl"ug on t he reflex. In other experiments, we wlll mlcrolnject blockers or stimulate In one area to r ecord the activity of the 
neuron located In another nucleus 

All protocol procedures that will involve a craniotomy to access 
areas of the brain: 

After the animals' head is placed on stereotaxic apparatus, a midline 
incision is made along the top of the head and excess tissue is removed 
to expose the skull. Anatomical landmarks such as bregma (the junction 
point of the sagittal and coronal sutures on top of the skull) and lambda 
(junction where cranial sagittal suture and lambdoid sutures at the back 
of the skull) and are located used for location of brain regions. Burr holes 
(about 3 - 5 mm) are drilled th rough the skull overlying regions of the 
hypothalamus ( ). The occipital bone is removed to expose the 
medulla for access to regions of the rVLM, cVLM, NA, and NTS. 

Probe insertion: 

A single modified microdialysis probe or a multi-barrel glass micropipette 
will be positioned at the dorsal surface of the following brain sections. 
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The locations will be identified preliminarily by the pressor and 
tachycardia responses during chemical stimulation and confirmed 
histologically. The sites of microinjection and iontophoresis will be 
marked by spots of Chicago sky blue injected in. 

For studies involving the IML (spinal cord): 

An incision (about 3 -5 inches) will be made over the thoracic region of 
the spine (Tl-TS). Excess muscles and tissues will be removed to expose 
the thoracic vertebras. The removal of vertebras T2 or T3 will allow 
exposure of spinal cord and access to IML. The dura mater surrounding 
the brain and spinal cord will be carefully removed to allow insertion of 
probes or electrodes of corresponding protocol. 

Administration of paralytic agent: 

After surgical preparations to expose the necessary areas, animals are 
allowed 1 hour to stabilize. Animals are assessed for adequate depth of 
anesthesia. Paralytic agent and anesthesia is administered prior to 
cellular recording. 

Renal sympathetic nerve activity (RSNA) recording: 

Following a flank incision, an electrode will be wrapped around the renal 
nerve to record RSNA. Integrated rectified multiunit will be measured by 
subtracting baseline discharge activity determined by crushing nerve 
after the experiment. 

Microdialysis: 

Two microdialysis probes (CMA 20) will be implanted into the rVLM. 
Artificial cerebra l spinal fluid will be perfused at 2 µI/ml through a pump 
and dia lysate from the probe collected continuously for 5 min with a 
refrigerated fraction collector. 

USE Of PARALYTIC AGENTS fNEUROMUSCULAR BLOCKING AGENTS I 

Indicate which procedure(s) described in the Experimental Design 
require the use of paralytic agents and why: Experimental 
procedures involve EA treatment. Paralytic agents are required to inhibit 
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spontaneous muscle activity and to reduce muscular reflex contraction 
due to EA stimulation. 

How the paralytic agent will be administered, including the point 
in the surgical/experimental procedure at which it is first 
administered and approximately how long animals will be under 
its influence: After assessment of appropriate depth of anesthesia, 
paralytic agent is administered intravenously once after onset of EA. The 
paralytic agent lasts about 1-2 hrs. 

Describe the anesthesia regimen that will be used while the 
animals are under the influence of the paralytic agent. Indicate 
how the depth of anesthesia will be assessed prior to 
administration of the paralytic agent: While the animal is under the 
influence of the paralytic agent, stability of blood pressure and heart rate 
will be used to assess depth of anesthesia. Arterial blood pressure is 
monitored through a blood pressure transducer. Heart rate is derived 
from arterial pressure pulse. Blood pressure may be slightly increased or 
decreased but not more than 10 mmHg when compared to baseline but 
remain relatively stable. The heart rate should also be stable. If level of 
sedation is evaluated to be light, supplemental anesthesia will be 
administered. we routinely assess the depth of anesthesia every 15 min 
and additional doses of alpha ch loralose (10-20 mg/kg) will be 
administered as needed to ensure the adequate depth of anesthesia. In 
addition, prior to delivery of the paralytic agent we give an additional 
dose of the anesthesia if needed (dose recommended by the veterinarian 
in UCI). Assessment of depth of anesthesia before paralytic agent will 
include lack of palpebra l reflex and response to toe pinch, stability of 
heart rate, blood pressure and body temperature. 

How will animals be monitored for adequate depth of anesthesia 
while the paralytic agent is in effect {are supplemental doses of 
anesthesia needed?): While the animal is under the influence of the 
paralytic agent, stability of blood pressure and heart rate will be used to 
assess depth of anesthesia. Blood pressure may be slightly increased or 
decreased but not more than 10 mmHg when compared to baseline but 
remain stable. The heart rate should remain unchanged. Anesthesia 
assessments will be compared to the parameters before paralytic agent 
was administered. If level of sedation is evaluated to be light, 
supplemental anesthesia will be administered . We routinely assess the 
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depth of anesthesia every 15 min and additional doses of alpha 
ch lora lose (10-20 mg/ kg) will be administered as needed to ensure the 
adequate depth of anesthesia. I n addition, prior to del ivery of the 
paralytic agent we give an additional dose of the anesthesia if needed 
(dose recommended by the veterinarian in UCI). Animals should stabilize 
and be deeply anesthetized after 2-3 mins after supplemental dosage. 
The paralytic agent should last approximately 1-2 hrs. Lastly and most 
importantly, to tel l if the changes in blood pressure and hare heart rate 
are due to changes in depth of anesthesia or due to the treatments, we 
assess the palpebral reflex of the animal. If there is no palpebral reflex, 
which indicates the hemodynamic changes are due to the treatments. 
Otherwise, it indicates inadequate depth of the anesthesia. 

In addition to the administration of regular additional doses of alpha
ch loralose to maintain the depth of anesthesia, pressor responses to 
noxious foot pinch are evaluated every hour to monitor the depth of 
anesthesia after administration of the paralytic agent. Because the 
previous study indicates that after paralysis, adequate depth of 
anesthesia can be determined by lack of pressor responses to noxious 
foot pinch 

How mechanical ventilation will be performed while the paralytic 
agent is in effect, e.g. equipment used, details of tidal volume and 
respiration rate: Animals will be intubated and connected to an artificial 
respirator. 
Cats will be ventilated at rate of 200-250 ml/ kg/ min at tidal volumes of 
10ml/ kg. 
Rats will be ventilated at rates of 80-90 breaths/ min at tidal volumes of 6 
ml/kg. 

Cuidelines for Paralytic Use in Live Animals: 

1. A surgical plane of anesthesia must be estalltished and verified prior to administration o1 the paralytic agent: ths anesthesia level must be maintained d1.1rlng the entire time that the agenl is In effect. 

2. enoo1rae1·1 .. 1 i'ltubalion anis prO'lisKln fOf' mtehlnical ventiation must t>t initialed priOr to 1M adrnil'iSt,ation of lie pa1aly'!ic agent, 

3 . use of pa,atytlcl neu1omustular bloddng age,nts sh0oul6 r>e conflnecl solely IC> !he pl\ase Of the procedure fot wfliCh they are indic-.aled. 

4, Oul'frlg tile period Of paratysis. m.il~I• ptfy$iok>gi(: indkatOIS of pain and distr.ss {e,g,. l'tNr1 tale. blOOd press.t,.,..) must bt monitertd at IH$.t rve(>/ 15 minules as appn:,f)fiate to the speciH encl recotdf<I in the su1gical re¢0ord, An 
increase ol >20'J6 in any monitOC'ed parameter should be considered indicative of a painls.:ress response aM additional doses of anesthetic must be adminls.tered. l he use of atiomated monitoring devices. OOA•ever, canoo1 substitute 
ICf' dlrKI mOf'IIIOflng Of u,e anlmel t>y a numan ObMIVer, A member OI lilt l.eb0fato1y s1.etJ mutt be present . , .au limes Wf'Ml e par11lylk ~ I.$ .art In UM , 

5 . The UH Of end-tidal cal'bOn dio,ckfe mcnitoting is tlrongly recommended to ensure 6de<iuate vfflilaliOn. 

6. Core temperature and fluid balance must be maintained wrthln oormal levets during the period of paralysis. In the even! that animals wW be under the Influence of the paralylle for loog periods cf time (e.g., more than 4-6 hOUrs). a 
urinary ctlhelltt must be placed or tilt urln.ery bl.6dd•r muS1 b• m6na.e11y voicftd, 

7 . Al'llffl• I• ffl\At b+ •pot"ll• "'-u•1<y l>l'•~ll'lg b•f- • "'••th ••i• I• di•-tl..,ved, R•••• "~" ~0""'•1 mu•I c-ol'lfi,,.. lt't•t .,.;,...,. "'• "'• fully ••cOV.~d control o.f , .. pif'-1!,on . ,.d IO<:OMo4io n •t 11'1• •""' ol I~ ~,,., l .... "'1, i=.for• !h.y • •• 

re1umed 10 their llOme cages. 
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Total number of animals 

Species Max 
Cat 140 

Rat 1400 

USDA Pain Category Species Number of Animals Number of Animals 

USDA Category D Cat 140 0 

USDA Category D Rat 1400 0 

Animal Numbers Justification 

Explain how the animal numbers were determined. 

Un check this box to remove all text from the box below 

Cats: 

Our current success rate for studies involving antidromic stimulation is approximately 

50% in cats. The success rate of 50% associated with the antidromic procedure is 

determined by identifying a cardiovascular neuron that projects to another 

cardiovascular nucleus. To achieve significance a minimum of 8 data points are needed 

per group. Therefore, 6 groups X 8 data points = 48 data points and 48 cats/ 0.5 = 96 

cats needed 

The success rate of about 50% is typica l for the technique antidromic st imulation. This 
method allows us to find and determine the characteristic of the neuron. This means 
that we will know if the neuron that responds to acupuncture and projects as a single cell 
from one brain region to another one participates in the neuronal network important for 
the actions of acupuncture therapy. This level of complexity and identification of the 
specific neuron yield a success rate of 50%. 
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Rats: 
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We strive to execute multiple protocols in one subject and thus 52 groups of rats 

needed. 

Success rate is 80%, which is related to the success of cannulation, craniotomy and 

repeatable reflex responses. A total of 12 rats are needed to acquire 

significance. Therefore, 52 groups X 12 = 624 and at 80% rate we need 624/0.8 = 780 

rats. 

Will animals experience unrelieved pain/distress (category E procedures)? 
No 

Drugs & Agents 

Anesthesia 

Will animals receive anesthesia agents? 
Yes 

How will the anesthesia be administered to the animals? 
Injectable 

Species Drug/Agent Dose Range Route 
(receiving the (mg/kg body wt) (SQ, IP, IV, IM, 

drug/agent) etc.) 

Rat, Cat KCI Saturated IV 
(4g/ml/kg) 

Rat, Cat Pentobarbital 150-200 IV 

Cat Ketamine 30 SC 

Rat Ketamine 75-100 SC 

Rat, Cat Alpha-<:hloralose 50-60 IV 

Rat, Cat Alpha-<:hloralose 5 mg/kg/hr IV 

Rat, Cat Gallamine 4 IV 
triethiodide 

Rat Xylazine 5-10 SC 
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Frequency 
(how often?) 

Once 
(euthanasia) 

Once 
(euthanasia) 

Once 

Once 

Once 

continuously 

As needed 

Once 

Duration 
(how long?) 

N/A 

N/A 

During 
procedure 

During 
procedure 

During 
procedure 

2-4 hours 

2-4 hours 

During 
procedure 
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*Justification of using Alpha-chloralose as anesthetics for experimental animals: 

Recently, many studies 

have employed a-chloralose as anesthetic for experimental animals, 
which have demonstrated that a-chloralose is a commonly employed anesthetic at 
many institutions throughout the US and the world in general. For detailed 
information, please check the following list of publications. 

Reference List: 

• 

■ 

■ 

• 

■ 

• 

■ 

■ 

■ 

■ 

■ 

Some of these studies utilize Urethane in conj unction with alpha-chlorolose; we 
prefer to not use urethane in conjunction with alpha-chloralose since we propose to 
investigate the synaptic transmission of neurotransmitters. We are concerned that 
urethane will interfere w ith our investigation. Urethane interferes with 

neurophysiological studies as shown in the article presented by the link 
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Additionally, previous study 
has shown a com bination of anesthetics namely ketamine and alpha-chloralose. The 
article presented by the link 
describes the use of ketamlne/xylazlne with alpha-chloralose. 

Analgesia 

Will animals receive analgesics, sedatives, ar other therapeutic agents (e.g. antibiotics, supplemental fluids, 

etc.)? 
Yes 

Species Drug/Agent Dose Range Route Frequency Duration (receiving the (mg/kg body wt} (SQ, IP, IV, IM, etc.) (how often?) 
drug/agent) (how 

long?) 
Rat, Cat 6%Dextran 1-2 ml/kg IV As needed 1-3 hours 

Rat, cat 0.9%Saline 0.2•0.4 ml/min IV As needed 1·2 hours 

Rat, cat 8% Bicarbonate 0.5 ml/kg IV As needed 2-4 hours 

Experimental & Other Agents 

Will animals receive experimental or any other agents (not captured in tables above)? 

Yes 

Species Drug/Agent Dose Range Route Frequency Duration 
(receiving the (mg/kg body wt} (SQ, IP, IV, IM, (how (for how long?) 
drug/agent) etc.) often?) 

Cat Bradykinin 1· 10 ug/ml (Veh icle Used: Other As needed 1·2 min 
0.9% saline; Tot al Volume: 
1ml) 

Rat, Cat Potassium 1 M (Vehicle Used: 0.9% IV Once 1-5 min 
chloride saline; Total Volume: l ml/kg) 

Rat, Cat Gabazine 27 mM (Vehicle Used: 0.9% Other Once 1-2 hours 
saline; Total Volume: SOnl) 

Rat, cat Naloxone 1 mM (Vehicle Used: 0.9% Other Once 1·2 hours 
saline; Total Volume: SOnl) 

Rat, cat Saline 0.9% (Vehicle Used: water; Other As needed 1·5 min 
Total Volume: SO nl-0.1 ml) 

Rat, Cat Nitroglycerin 30 µg/kg (Vehicle Used: IV Once 30min 
wat er; Total Volume: 0.5-1 ml) during 

procedure 

Rat, Cat Phenylephrine 10 µg/kg (Vehicle Used: IV Once 30min 
wat er; Total Volume: 0,5•1 ml) during 

procedure 

Rat, Cat Kainic Acid (KA) 1 mM (Veh icle Used: 0.9% Other Once 30min 
saline; Total Volume: SOnl) during 

procedure 

Rat, Cat Kyuren ic acid 1 mM (Veh icle Used: 0.9% Other Once 30min 
(Kyn) saline; Total Volume: 50nl) durine 

procedure 

Rat, cat D,L•homocysteic 4-8 NM (Vehicle Used: 0.9% Other Once 0.5·1 hour 
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acid {DLH) saline; Total Volume: l00nl) 

Rat, Cat Phenylbiguanide 40 mg/kg (Vehicle Used: 0.9% 
(PBG) saline; Total Volume: l ml/kg) 

Rat, Cat GABA SO nM {Vehicle Used: 0.9% 
saline; Total Volume: S0nl) 

Rat, Cat Naloxone 10 nM {Vehicle Used: 0.9% 
saline; Total Volume: SO· 
100nl) 

Rat, Cat CTOP 10·20 nM {Vehicle Used: 0.9% 
saline; Total Volume: S0nl) 

Rat, Cat ICl-174,864 30 nM {Vehicle Used: 0.9% 
saline; Total Volume: S0nl) 

Rat, Cat Nor-BNI SO nM {Vehicle Used: 0.9% 
saline: Total Volume: S0nl) 

Rat Phosphate 0.1 mM (Vehicle Used: water; 
buffered saline Total Volume: 20 µI) 
(PBS) 

Rat dimethylsulfoxide S% {Vehicle Used: water; 
(DMSO) Total Volume: 20 µI) 

Rat, Cat DADLE 10 NM {Vehicle Used: 0.9% 
saline; Total Volume: S0nl) 

Rat, Cat Losartan 10 mM (Vehicle Used: 0.9% 
saline; Total Volume: S0nl) 

Will Controlled Substances be used? 
Yes 

during 
procedure 

IV As needed 

Other As needed 

Other As needed 

Other As needed 

Other As needed 

Other As needed 

Other Once 
during 
procedure 

Other Once 
during 
procedure 

Other As needed 

Other As needed 

Indicate which controlled substances will be used - Check all that apply: 
Ketamine 
Sodium Pentobarbital {aka. Euthasol, Nembutal, Fatal Plus) 
CSUA H: 

Uncheck this box to remove all text from the box below 
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1·2 min 

30min 

30min 

30min 

30mln 

30min 

1-Smin 

1-S min 

30min 

30min 
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Will non-pharmaceutical grade (i.e. chemical grade) agents be used in live animals? 
No 

Animal Locations & Husbandry 

Food or Water Variations 

Indicate the food or water variations that will be implemented in this protocol - Check all that apply: 

Justification for the Food or Water Variations 

Animal Husbandry Variations 

Indicate the animal husbandry variations that will occur - Check all that apply: 

Justification for the Animal Husbandry Variations 

Researcher-Maintained Animals 

Will LAB STAFF provide basic routine husbandry and care for the animals? 

Will animals be held in the lab (outside of the vivarium) for more than 12 hours? 

An Emergency Plan is REQUIRED for the following scenarios: 

Other Husbandry/Housing Variations 

Describe any other variations or special considerations (not already captured in the sections above). 

Animal Locations 

Indicate all locations where live animal procedures and/or housing will take place - Check all that apply: 
ULAR Vivarium 
Lab areas (outside of the ULAR vivarium) OR non-ULAR vivarium 

Building Room# Location w ill be used for: 

Non• Surgeries Housing 
surgical > 12 hrs 

Procedures 

X 

I X 

Will nny livP. nnimnl.~ (nwnP.rl hy llc./) hP. tnkP.n tn nff~itP. (nnn-llr.t) lnr:ntinm fnr pmr:P.ritJrP..~? 

No 
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Hazards & Safety 

Chemical Hazards 

Requirements for the Use of Potentially Hazardous Chemicals or Agents: 

Biological Materials, Primary Cells or Cell Lines 

Requirements for Use of Biological Materials: 

Infectious Agents 

Requirements for the Use of infectious Agents: 

Recombinant DNA 

Preparation & Use of rDNA 

Radioactive Hazards 

Radiation Use Authorization (RUA}#: 

Removal of Radioactive Waste & Monitoring of Radioactivity 

creation of New Transgenic Anlmals 

UC I Office of 
Research 

Research Management System 

Are you creating a NEW strain of transgenic animal by crossbreeding 2 different strains? 

Animal Biosafety Levels 

Indicate the animal biosafety levels - Check all that apply: 
ABSL-1 

Other Hazards or Safety Considerations 

Other Protocol Information 

Provide any other information about this animal-use protocol (that is not captured in any other sections or tabs}. 

Personnel 

Principal Investigator (Pl) 
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Faculty Sponsor 

Co-Investigator/Senior Researcher 

Research Personnel 

Other Research Personnel 

Additional Personnel Information 

Emergency Contact Information 
Un check this box to remove all text from the box below 

Name Phone# 

Daytime After-hours 
(mobile/cell 
preferred) 

Add New user 

Training Requirements 
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Pl Qualifications 

Description of Pl Qualifications 
Un check this box to remove all text from the box below 

has performed research for over years using cats, dogs, pigs, rabbits, and rats 
at and UC Irvine. will conduct some experiments described in the protocols 
and supervise all aspects of the protocol. 

Training Plan for Study Team Members 
Un check this box to remove all text from the box below ,.- ·-·---·---·----.. ,;: :: :: :: : :: : :: : :: : : :: .: :: :: - : : : :: - : : : : :: :: :: : : : : .:: : : : .:: :: :. :: :: ::.:: :::.:: ::: :: :::: :: ::::: :: ::: ::: :::::::: :: :::: :: :::::: :;, 
Name Qu aflfieetion11, Level of Training, end Reaear<;h Re.sponslbilitles ·' 

tas had years of resear'ch exoerlence on ,ats and c.ats from as well as post• 
doctoral research experience at , and UC Irvine • has also pertormed survival surgery 
in cats and rats at UC Irvine. wlll also be responsible for performing all experimental protocols, 

has gained experience at 
post•doctoral graduate researcher for years at 
performed survival surgery on rats at the 
described In the protocols. 

has worked wit'"' feline and rodents as a 
and as a faculty researcher at UC Irvine for 1ears, has also 

will be responsible for conducti ng the experiments 

Links to Other Protocols 

Other Regulatory Review Requirements 

Indicate if other regulatory reviews are required for this protocol - Check all that apply: 

If additional details need to be discussed regarding any of the links above, describe them below. 

Number Protocol Title Document Template 

Animal Use Protocol (AUP) 

Pl Certification 

Pl Certification 

I hereby acknowledge and assure the following: 
By clicking this checkbox, I certify that the above statements are understood and will be followed by all 
research team members. 
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