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Fig.7 The expressions of IL—17, occludin, and ZO-1 in ileocecus and colon in different groups
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Fig.8 The expressions of IL-17, occludin, and ZO-1 in ileocecus and colon in different groups by Western blotting
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MiR-192/-215 Regulates the Biological Functions of Gastric Cancer Cells by Targeting
BIVM
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Abstract: [ Objective] To investigate the molecular mechanism of miR—192/-215 targeting BIVM in human gastric
cancer. [ Methods] First, BIVM was the target gene of miR—192/-215 screened by the target gene prediction in solico and
gene microarrays. Real-time quantitative PCR verified the results of the microarrays. Then the double—luciferase reporter
plasmids were constructed to test that BIVM was the target gene of miR—192/-215. Subsequently, BIVM-siRNA was
transfected, to know the effects of BIVM—siRNA on proliferation and apoptosis of gastric cancer cells. 8 nude mice were
randomly divided into two groups: BIVM-siRNA experimental group and NSC—siRNA control group. Gastric cancer cells
transfected with BIVM—=SiRNA were implanted under the skin of nude mice to observe the effect of BIVM on the tumorige-
nicity of gastric cancer cells. [ Results] BIVM was screened as miR—192/-215 target gene by gene microarrays and quanti-
tative PCR. Double-luciferase reporting assays were performed to identify the BIVM as miR—192/-215 target gene. The

cell proliferation assays showed that BIVM promoted the proliferation of gastric cancer cells (P<0.05). Test of flow cytome-
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try showed that BIVM inhibited the apoptosis of gastric cancer cells (P<0.05). Mouse tumorigenesis test confirmed that

BIVM could promote gastric cancer cells growth in vivo (P<0.05). [ Conclusion] BIVM plays a role in the carcinogenesis

of gastric cancer, and miR—192/-215 targeting BIVM promotes the development of gastric cancer.

Key words: gastric cancer; miR-192/-215; BIVM
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I, g5 503 A~ 3 R 4H B A BT B e
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[J SUN Yat-sen Univ(Med Sci),2018,39(3) :349-355 ]
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FRF 2 10% 1L (Gibeo, 2 [H ) i) DMEM =5 4 (Hy-
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28 615.3+345.30 140.3+49.31 0.0095
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Tailor-made Complex Sound Alleviates both Residual-Inhibition Positive and Negative
Tinnitus Patients with Normal Hearing Audiogram

LI Chang—wu'*’, XIONG Guan—xia'?, WANG Xian-ren'*, JIANG Hong—yan'*”
(1.Department of Otorhinolaryngology , The First Affiliated Hospital , Sun Yat—sen University, Guangzhou 510080,
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Hospital , HaiKou 570311, China )
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Abstract: [Objective] To evaluate the efficacy of sound therapy and provide a kind of treatment for tinnitus patients
with normal audiogram. [ Methods ] From the database of the Audiometric Center of the First Affiliated Hospital , Sun Yat—
sen University , we identified 46 outpatients with normal hearing thresholds in the conventional pure—tone audiometry
suffering subjective tinnitus over 3 months. The clinical information were collected with respect of age, gender, tinnitus
severity, pitch, laterality and duration, comorbid symptoms. All the patients received the tinnitus test, including loud-
ness and frequency of the tinnitus and residual inhibition, Tinnitus Handicap Inventory (THI) and Visual Analogue Scale
(VAS) scores pre— and post— complex sound therapy. The complex sound were remixed with natural sounds and music
materials, while the masking frequency of natural sounds is consistent with the tinnitus frequency of patients and the main
frequency of music materials covers the tinnitus frequency. [Results] 32 of the 46 patients showed residual inhibition

(RI) positive. The average THI score before treatment was 33.38+16.23 and the VAS score was 4.38+1.62. The THI score
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decreased to 21.75+11.67 and the VAS score was 2.97+1.06 after sound therapy. The rest 14 patients were residual inhibi-

tion (RI) negative. The THI score were 29.86+20.15 and 23.43+16.29 pre— and post— complex sound therapy, while the

VAS score were 3.93+1.69 and 3.36+1.2. The THI and VAS scores were significantly decreased after the treatment in both

RI positive and negative patients. The RI positive group showed better results than RI negative group. [Conclusions] Both

RI positive and negative tinnitus with normal audiometry shown adaptation with complex sound therapy , RI positive

patients acquired more benefits from tailor-made complex sound therapy.

Key words: complex sound therapy ; tinnitus; residual inhibition

Subjective tinnitus is the perception of a sound
in the absence of a corresponding external sound
source, and is therefore considered as an auditory
phantom percept . It is a common problem for mil-
lions of individuals and have serious negative effects
on their quality of life. Approximately 10% of adult
suffered from tinnitus in the Unit State'”’. It has been
said that tinnitus has emerged mainly from the audito-
ry nerve to the brain associated with hearing loss' ™',
but many tinnitus patients also present with a normal
audiogram which represent with no direct signs of
hearing impairment. It have been supposed that there
might be different tinnitus generating mechanisms
between hearing loss and normal hearing"*’. The rela-
tionship between hearing loss and tinnitus has been

! many difference treatment

extensively researched
methods were developed for these part patients. There
is rarely research focus on the methods for treatment
of the tinnitus patients with normal audiogram, espe-
cially sound therapy, even do not know which factors
related the treatment outcomes.

A lot of methods were developed for tinnitus
therapy, such as sound music therapy'’', Cognitive

[8-9]

behavioral therapy *', Transcranial magnetic stimu-

. r 0_ 1
lation ' '

and medical therapy. However, most of
these are focus on the tinnitus with hearing loss, only
very few concerns about of normal audiogram tinnitus
therapy . Sound therapy has a lot of forms, such as
noise, pure tone, music, notched—music, TRT and
so on. Here are many different opinions on tinnitus
with sound therapy, someone suggest only optional

for bothersome tinnitus, the others recommend for

mild tinnitus' ', There are much fewer articles talk-

[J SUN Yat-sen Univ(Med Sci),2018,39(3) :356-362 |

ing about sound therapy on tinnitus patients with nor-
mal audiogram.

Damage of partly hair cells and/or auditory
nerve fibers may affect the auditory system without
causing hearing loss. In this study, we wanted to ex-
plore the relationship between effects of therapy and
residual inhibition. Whether there is a connection be-
tween hair cells and/or auditory nerve fibers and re-

sidual inhibition needs to research further.

1  Methods

1.1 Participants

Clinical and audiometric data were obtained
from the Audiometric Center of the First Affiliated
Hospital, Sun Yat-sen University. Data were ana-
lyzed from patients with normal pure—tone audiometry
(PTA) experiencing persistent subjective tinnitus
from 2014.09-2015.12, who had been informed con-
sent for data analyzing. All patients wereable to com-
municate and cooperate, no trauma and ear surgery
history, no central nervous system diseases and dia-
betes, hypertension and other cardiovascular and
cerebrovascular diseases. Inclusion criteria were (1)
normal otoscopic finding; (2) middle ear status of
type A tympanograms; (3) no significant air—bone
gap at tested frequencies (between 0.25 and 8 kHz).
1.2 Audiological examination

Conventional pure—tone audiometry was perfor -
med in the examining room with a Madsen Conera
audiometer (GN Otometrics, Denmark) with a Senn-
heiser HDA200 supra— aural headphones (Sennhei -

ser, Wademark , Germany ), the test ambient noise
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< 30 dB SPL. The hearing threshold for all frequen-
cies was determined by a standard Hughson— West-
lake procedure (steps: 10 dB down, 5 dB up; 2 out
of 3). The mean hearing level (dB HL) was calculat-
ed by averaging thresholds =25 dB HL for both ears
measured in PTA. The threshold of each frequency of
PTA <25 dB HL is defined as the normal hearing
threshold.
1.3 Tinnitus matching

Tinnitus detection using micro—Digital Technolo-
gy Co., Ltd. TTS-1000 tinnitus diagnosis and treat-
ment instrument, the application of Bo Chi medical
technology TinniFit tinnitus detection template for tin-
nitus test. The tinnitus matching includes the tinnitus
frequency, the tinnitus threshold, the tinnitus loud-
ness, and the minimum masking level, the residual
inhibition test and the Feldmann masking curves.
1.4 Tinnitus questionnaire

The patients were required to fill up the Tinnitus
Handicap Inventory (THI) questionnaire and visual
analogue scale (VAS) truthfully according to their
own feelings (see schedules). The Tinnitus Handi-
cap Inventory questionnaire has 25 questions and is
divided into three sub— modules, respectively, for
functional F, emotional E, and severity C. Each
question has option of “yes” (4 points) , “some-
times” (2 points), “no” (0 points), up to 100 points.
1.5 Sound therapy

First to determine the pitch frequency of tinnitus
patients by tinnitus matching. Then select a different
natural sound, such as rain, birds, buzz, etc. using
the sound templates of TinniFit tinnitus diagnosis and
treatment instrument. Natural sounds have been pro-
cessed and can be divided into low frequency, inter-
mediate frequency, high frequency and multi— band
sound. The masking frequency of natural sounds
should consistent with the tinnitus frequency of pa-
tients. Second, a variety of music materials were
available, refer to each patient’ s education back-
ground, lifestyle, personal preferences, etc., or allow
patients to provide their own favorite music type,
which the music material frequency was analyzed.

Three music clips that the main frequency covers the

tinnitus frequency were picked up. Each piece of
music is about 20~30 minutes. Then superimpose the
masked natural sound on the three music clips in the
first ten minutes in a fade in—out way, each superim-
posed last no more than a minute. The remaining part
of the music pieces add no more natural sound. The
synthetic music files use Adobe Audition CS6 soft-
ware to measure root— mean— square values (RMS)
for uniform sound pressure level. The loudness of
synthetic music files was about 10~15 dB above the
tinnitus loudness threshold refer to tinnitus matching
results. The maximum sound intensity should less
than 60dB so that to be able to mask tinnitus and do
not cause discomfort to patients. Wearing a headphone
to listen to three synthetic music files completely is a
cycle, three times or more each day, lasting three
months.

Recording beginning and ending time of each cy-
cle as well as test times. The follow—up treatment
should continue to retest the tinnitus matching includ-
ing tinnitus frequency, tinnitus threshold, tinnitus
loudness, the minimum masking level , residual inhi-
bition test and the Feldmann masking curves. To com-
pare the difference between the two groups.

1.6 Statistical analysis

Independent samples i—tests, chi-square test-
sand paired t—tests were used to determine whether
differences were significant though SPSS 18.0.Data in
the text and tables are given as the mean = the stan-
dard deviation. A value of < 0.05 was used to deter-

mine statistical significance.

2 Results

2.1 The general characteristics of tinnitus pa-
tients with normal audiogram

A total of 46 patients with normal hearing thresh-
old were enrolled in this study. Among them, 26
were male, with an average age of 35.73+11.15 years
and 20 females with an average age of 28.95 + 13.38
years. 20 patients with unilateral tinnitus of right
ear, 20 patients with tinnitus of left, 6 patients with

bilateral tinnitus. 32 of the 46 patients showed RI
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positive and the rest 14 patients were RI negative.
These two groups were compared with aspect of age,
gender, tinnitus characteristics such as laterality,
pitch, threshold, loudness, duration, tinnitus severi-
ty and comorbidities of tinnitus. The average tinnitus
frequency of RI positive group was 6172 +604 Hz,
the average threshold was 29.88+12.89 dB HL, the
average loudness was 3.06x1.54 dB SL, and the aver-
age THI score before treatment was 33.38 + 16.23,
The sub—items E, F, C were 15.63+8.78, 11.88+
6.85, 5.88 +3.13 points, VAS score of 4.38 +1.62
points on average. The RI negative group showed av-
erage tinnitus frequency of 5964+1824 Hz, threshold
of 29.14+14.86 dB HL, and loudness of 2.57+0.76
dB SL, the THI score before therapy was 29.86 +
20.15, E, F and C were 12.29+8.03, 10.86+7.09

and 6.43+£5.50, respectively, and the average score

of VAS was 3.93+1.69. There was no significant dif-
ference in the characteristics and severity of tinnitus
between the two groups (P>0.05).(see Table 1).
2.2 Sound therapy

46 patients were followed up after 2 months of
sound therapy. The 32 RI positive patients had a THI
score of 21.75£11.67 and a VAS score of 2.97+1.06.
While the 14 RI negative patients showed a THI
score of 21.75+11.67 points, VAS score of 2.97 +
1.06 points. Two groups of THI score as shown in
Table 2, 3. Comparison of the two groups before and
after treatment as shown in Figurel, THI sub-score
changes in Figure 2, 3. The THI score and the VAS
score were significantly different before and after the
treatment within RI positive patients, and the THI
score and the VAS score of the patients with RI nega-

tive also decreased.

Table 1 Clinical characteristics of the 46 patients with normal audiogram

Group comparison

N' RI+ RI-
P value
Age 46(32/14) 36.4+11.9 224472 t=4.073 <0.001"
Gender(M/F) 46(32/14) 19/13 7117 x’=0.348 0.555
Tinnitus characteristics
Laterality (R/L/B, ear) 46(32/14) 16/15/3 4/5/3
Pitch(Hz) 46(32/14) 6172+604 5964+1824 1=0.583 0.563
Threshold (dB HL) 46(32/14) 29.88+12.89 29.14+14.86 1=0.167 0.868
Loudness (dB SL) 46(32/14) 3.06+1.54 2.57+0.76 t=1.127 0.266
Duration (in months ) 46(32/14) 9.59+2.95 9.85+2.59 t=0.285 0.777
Tinnitus severity
THI 46(32/14) 33.38+16.23 29.86+20.15 t=0.628 0.533
E 46(32/14) 15.63+8.78 12.29+8.03 t=1.217 0.230
F 46(32/14) 11.88+6.85 10.86+7.09 t=0.460 0.648
C 46(32/14) 5.88+3.13 6.43+5.50 1=0.431 0.668
VAS 46(32/14) 4.38+1.62 3.93+1.69 1=1.712 0.094
Uncomfortable 46(32/14) 6.05+2.52 6.90+2.24 t=1.087 0.283
Annoying 46(32/14) 4.67+2.69 5.92+2.40 1=1.496 0.142
Unpleasant 46(32/14) 4.83+2.74 6.05+2.70 1=1.396 0.169
Ignoring 46(32/14) 5.08+3.07 6.04+2.90 t=0.992 0.327
Comorbidities (no/yes in % )
Headache 46(32/14) 63/37 71/29 x°=0.280 0.804
Dizziness or vertigo 46(32/14) 59/41 57/43 x’=0.02 0.887
Other syndromes 46(32/14) 78/22 86/14 x’=0.319 0.847

Results from independent samples i—tests, chi—square tests for group comparisons. N':46 patients involved in this study, 32pa-

tients of RI+ group and 14patients of RI- group. 1) : «<0.001
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Table 2 The score of 32 RI positive patients before and after sound therapy

THI sub—items

RI positive (32 cases) THI VAS

E F C
Before therapy 33.38+16.23 15.63+8.78 11.88+6.85 5.88+3.13 4.38+1.62
After therapy 21.75+11.67 10.38+5.85 7.56+4.97 3.81+1.93 2.97+1.06
t value 8.882 6.808 6.246 5.203 7.212
P value! <0.001 <0.001 <0.001 <0.001 <0.001

Results from paired t—tests before and after therapy for RI+ group comparisons; 1) :«<0.001
Table 3 The score of 14 RI negative patients before and after sound therapy
THI sub-items

RI negative (14 cases) THI VAS

E F C
Before therapy 29.86+20.15 12.29+8.03 10.86+7.09 6.43+5.50 3.93+1.69
After therapy 23.43+16.29 10.00+6.61 8.29+6.17 5.14+4.20 3.36+1.22
¢ value 3.798 3.889 3.347 1.979 2.828
P value? 0.002 0.002 0.005 0.070 0.014

Results from paired t—tests before and after therapy for RI+ group comparisons ; 1) : a<0.001
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RI+B refers to RI positive patients before sound therapy ; RI+T refers to RI positive patients after sound therapy ; RI-B refers to RI negative pa-

tients before sound therapy ; RI-T refers to RI negative patients after sound therapy.

Fig.1. The comparison of THI score and VAS score between 32 RI positive patients and 14 RI negative patients before and

after sound therapy

3 Discussion

We found that tinnitus patients with normal
audiogram had a reduced THI and VAS value after
receiving tailor— made complex music therapy. And
the alleviated degree was affected by residual inhibi-
tion, the residual inhibition positive group shown
better result than negative group. There are various
forms and effects of sound therapy, however it still

be recommended by many tinnitus clinical guideline

for conveniences and non—traumatic. In the pass de-
cades, many sound therapy methods were developed
base on the different tinnitus hypothesis. Sound-
based therapies function on four general mechanisms
of action, masking, distraction, habituation and
Neuromodulation ' "*"'*, There are many devices that
offer different levels of sound therapy. The noise gen-
erated by sound machines can partially or fully mask
a patient’ s perception of tinnitus, providing relax-
ation and temporary respite from the condition. Sound

masking devices are typically only effective during or
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RI positive

THI E F C
RI+B: residual inhibition positive tinnitus patients before sound
therapy ; RI+T: residual inhibition positive tinnitus patients postal
sound therapy.
Fig.2 Comparison of THI score before and after sound

therapy of RI positive

60 =

EX) RI-B

RI negative

THI E F

C

RI-B: residual inhibition negative tinnitus patient before sound
therapy. RI-T: residual inhibition negative tinnitus patient postal
sound therapy.

Fig.3 Comparison of THI score before and after sound

therapy of RI negative

immediately after active use; they have very limited
longer—term effectiveness in reducing overall percep-
tion of tinnitus. Unlike standard white noise ma-
chines, a variety of medical-grade devices provide
more customized sounds and generate specific fre-
quencies and tones modified—sounds. By facilitating
habituation these products may alleviate the per-
ceived burden of tinnitus and even “tune out” the
perception of tinnitus. Almost all the sound therapy
results come from tinnitus patients with hearing loss.
Just few research work focus on the tinnitus patients
with normal audiogram. Teja Deepak Dessai and her
colleagues found sound masking therapy did not show

significant effects to the normal audiogram tinnitus

patients "', In the present, we shown that complex
music therapy could alleviate perception of tinnitus,
both THI and VAS scores are reduced. The complex
sound consists of customized music and natural
sounds which mainly pitch covered tinnitus pitch.
Customized music can work at limbic system and re-
lax the tinnitus patients 18] meanwhile the natural
sounds matched to the patient’s tinnitus to provide
cortical stimulation and partial residual inhibition of
tinnitus, so all the tinnitus patients show effective to
the complex sound.

Residual inhibition is one of the few procedures
known to reduce or eliminate tinnitus for brief peri-
ods. The relationship between RI and sound therapy
did not extensively explore. In our results show that
all patients shown effectiveness to the complex sound
therapy no matter its residual test positive or nega-
tive. Except catastrophic subscale no change pre—
and post—treatment in the RI negative group, all
other subscales in RI negative group and all subscale
in the RI positive group significant reduced the

211 RI negative

scores after complex sound therapy '
patients have higher catastrophic item scores than
RI positive patients and may have more severity
psychological symptoms. These data also suggest that
RI and complex sound therapy has some intrinsic con-
nection but there also maybe have different function
mechanism. RI may function as a masker while com-
plex sound function as distress and plastic of cortex.
Of course, we should concern the factor of treatment
course, RI just receive temporal noise masking,
while our complex sound therapy last for at least 2
months. There are need more data to prove and uncov-
er the relationship between Rl and sound therapy.
Summarily, this present indicated that tailor—
made complex sound alleviated the scale of THI and
VAS on normal audiogram tinnitus patients. RI could
predicate the benefit acquired from complex sound
therapy on these patients, Rl positive have better
results, however RI negative tinnitus patient also
could acquire some benefit from sound therapy.
Complex sound has potential function to most normal

audiogram tinnitus patient.
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