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ABSTRACT KEYWORDS
Objective: To investigate the effect on Jiangtang Fanglong prescriptions Jiangtang fanglong
to the diabetic animal model of deaf MRNA expression of nitric oxide. prescriptions;
Methods: To select 49 from 60 Wistars, randomly and then divide them Diabetes;
into three groups through the modeling way of immdiate diabetic deaf Deafness,
Wistars induced by Streptozotocin (STZ). Group A has 13 Wistars with Nitric oxide.

aminoguanidine, group B has 13 ones with Jiangtang Fanglong
prescriptions and Group C has 13 ones with pathology. Wistars in group
A are fed with dilute solution reconstituted to a concentration of 3% of
the aminoguanidine. Wistarsin Group B are fed with JiangtangFanglong
Suspension. Theremaining 11 Wistarsisthe control group. The 11 Wistars
in control group and 13 onesin Group C can drink water free. All thefour
groupseat aregular diet of chow for 12 weeks under the room temperature
from 20 to 25 degrees Celsius. In sixth week and twelveth week, test the
blood sugar, urine sugar and weight. After twelve weeks, observe the
bone tissue and xun OsmRNA expression changes by testing the
bonemineral density of femur and tibia with dual-energy X-ray
absorptionmetry, using histological grade a reverse transcription PCR
techniques. Result: The bone mineral density in group C is significantly
reduced. Degenerative changes occur in the osseous tissue. The
expression of bone iINOSmMRNA is increasing. Density in group B was
obviously higher, significantly improving the bone histomorphology. the
expression of boneiNOsmMRNA was decreased, which issimilarly to Group
A. Conclusion: The abnormal expression of iNOSmMRNA in diabetic
deafness will inhibit the expression of bone INOsMRNA and may affect
the kidney to advocate bone osteocalcin to insulin regulation. Therefore,
speculating that hypoglycemic prevent deafness through kidney raising
the function of “ kidney advocate bone “ can have effect on diabetes
prevention and control of deafness. This speculation also provide an
objective foundation for the scientific hypothesis of diabetes-kidney-
bone-ear integration theory. © 2013 Trade SciencelInc. - INDIA
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INTRODUCTION

Diabetesmellitusisakind of wholebody chronic
metabolic diseasewith high glucoseasthemainclinica
characterigtics, which varied pathogenicfactorsaffected
the organism. Because of therelative or absolute lack
of varied pathogenicfactors, diabeticsusually suffer
from different level s of glucose and lipid metabolism
disorder. Thedinicmanifestationincludemetabolicdis-
orders, Diabetic angiopathy, circulatory disturbanceand
Neurological complications. If the patients mai ntained
in ahyperglycemic state over along period of time,
whichwill lead to diabetic microangiopathy, they will
suffer from hearing loss and tinnitus. With thefurther
research in diabetes, thereports of 4 tinnitus and hear-
ing loss caused by diabetesareincreasing™. In recent
years, nitric oxide (NO) and nitric oxide synthase
(NOS)have beenfoundto play animportant roleinthe
processof participating and promoting the pathophysi-
ological procedure of diabetes mellitus. avariety of
cytokinescan affect theactivity of nitric oxide synthase
(NOS) inbonetissue, inducingto generatehigh levels
of nitricoxide (NO) and affect thenormal functionand
the dynamic balance of osteoclastsand osteoblasts. In
patientswith type 2 diabetesmellitus(T2DM), thein-
creased nitric oxide accel erates bone absorption and
promotesthe dissol ution of bone, which may be one of
the reasonsfor diabetic osteoporosis?. According to
thetheories—— “kidney governing bones”, “kidney
opensat theears”, this study tends to copy the diabe-
tesdeaf model with Streptozotocin (STZ) and observe
theexpression of corrdation of JangtangFanglong pre-
scriptionsinthe prevention and treatment of diabetes
deaf inboneminera density, bone Histomorphometry
andtheexpressonof nitricoxidesynthetase (INOS). This
also can clarify the pathomechanism of diabetic deaf-
nessand the mechanism of prevention and cureof tra-
ditiond Chinesemedicine,

MATERIALSAND METHODS

Drugs

JiangtangFanglong prescriptions (from research
group). Themainingredientscons st of Radix Puerariee,
Ligusticum chuanxiong Hort, common yam rhizome,
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poriacocos, dogwood, magnet, etc. Thesedrugs, iden-
tified as the authentic Chinese herbal medicine, are
bought in LeRenTang, Shijiazhuang and aremadeinto
Injectable Suspension.

Animal

60 Widtars, weight 200-250 g, without contact with
noise, pellet feed, freedrinking water, natural light illu-
mination, room temperature between 20-220 ¢, rela
tive humidity between 40-70%.

Anima model Among 60 wistar rats, 49 arecho-
sen randomly, adopting Wang Shili and Yu Demin’s
streptozoto (STZ)B4 tolead to thefast hairstyledia-
betic deaf rat. Choose 50 artificial model wistar rats,
with abrosiafor 12 hoursbeforeinjecting drug. Each
rat isgiveninjectionsat 55 mg/kg streptozoto (sigma
company) onintraperitoned , then using aseptic sodium
critrate to buffer diuent, PH4.2. One week after the
injection, the blood sugar and the urinesugar aremea:
sured. If theblood sugar exceed 14.2 mol/L, and the
urine sugar >+++, thisexperiment succeed. 2 month
later, the diabetes mellitus deaf model appears; (ABR
threshold advances obvioudly), then start the experi-
mental observation.

Grouping and pharmacy 60 wistar rats, 49 are cho-
senrandomly and divided into 3 groups. Group A in-
cludes13rats (Amino guanidine; Beijing chemicd re-
agent company product), group B includes 13 rats(tra-
ditiona Chinesemedicinegroup), group Cincludes13
ones (pathology group). Group A isdiluted by Amino
guanidinesolution at 13%. Group B isirrigated by 10g/
kg.d JiangtangFanglong prescriptions Suspension. The
other 11 wistar ratsareleft for comparing. The Com-
pare group and Group C (pathology group) are fed
normally under the temperature 20-25C for 12 weeks,
then detect blood sugar and urine sugar on the sixth
week and twelfth week.

ABR detection method

Beforethe measure, anima areinjected pentobar-
bital sodium (45mg/kg) in enterocoeliafor anesthesia,
thenuse Traveler ExpressE typeABR detector to de-
tect the ABR threshold. Need electrode, the record
electrode, setson the parietal periosteal surface upon
thetwo ears’ mid. The contrast electrode upon the same
pinna, touching ground el ectrode on the contrast pinna,
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TDH-39Ptypeheadphone, whichis2cm far away outer
ear crossing give sound. Band-passfilter 3000H2 that
detected in the shielding room sound insulation, then
recording eachgroup ABR threshold (wavell) and wave
changesintheincubation period.

Main instrument; Dual X-ray Absorptiomety
(American LUNER company conduct); TL-16R table
typehigh speed freezing centrifuge (Shangha centri fuge
machinery research indtitute product); ultraviol et spec-
trophotometer UV 1601 (Japanese shimadzu company
product); PCR thermal cycler 100type (MJ Reaeher
INC company production); American JNJ glucometer,
etc.

Primer

The gene sequence comesfrom Gene Bank. Ap-
plying professiond primer design software, Primer 5.0,
composed by Shanghai biology engineering company.
The specific sequenceisasbel ow.

i NOS

Upstream: 5~ AGGAGCGAGTTGTGGATTGT
_ 3 ’

Downstream: 5 —

GTGAGGTTTTGGCTGAGTGA -3’
Amplification productis124pb, Tmis58.8-55.6C,

B —action

Upstream: 5 -
GAGACCTTCAAGACCCCAGCC-3
Downstream: 5’ -

TCGGGGCATCGGAACCGCTCA -3’
amplified products: 443pb

Specimen collection

After fed 12 weeks, animasarefagtingfor 12 hours
andthenkilled by bloodletting on arteriacrurais. Se-
rumistaken up and put into theminus 70c refrigerator
for spare. Pedl theanimal’s thighbone and tibia on ice,
and take 3 animal’s right thigh bone and tibia in each
group andfix theminto 3% formal dehyde sol ution, and
then decal cify, HE dye and make pathol ogical section.
Use BDM detection to detecting the other right thigh
boneandtibia. Put theleft femora into plastic bagand
snkitintoliquid nitrogento preserve.INOSMRNA is
to betested.

Theextractionand purity identification of the Total
RNA: After taking out femur fromminus 70 crefrigera:

tor emove soft tissueand extract the Total RNA by so-
sulfuric cyanicguanidine. Takealittlefemur cancellous
bone and put them into Guanidinethiocyanateliquid
(4mol/L Guanidine Thiocyanate,25mmol/L Sodium
Citrate,0.5%SLS,0.1mol/LB-ME) by 10ml/g. Add 1/
10 of thesizeof 2.0mol/L NaAc (ph4.0), thesamesize
Phenoal,1/5 szeof chloroform/ isoamyl acohol henmix-
ing and takeice bathsfor 15 minutes.4C. 12000 r/min
centrifuge for 20 minutes. The upper layer aqueous
phaseisseparated. Put the samevolumeisopropyl d-
cohol, mix and -20C puting an hour. 4C,12000r/minis
centrifuged for 15 minutes. Put Two timesvolume of
70% Ethanol to Washing precipitation. 4C, 12000r/
miniscentrifuged for 15 minutes, the supernatant was
discarded then air drying nd put 10uSterile three
steamed water to dissolve. Take 1u1 RNA liquor esting
thepurity and Integrity of theRNA by 1.5Agarosegd.
Observe and take photos under the ultraviol et lamp.
Take 1pn1RNA liquor after dilution is test for it”s den-
sity between 260nm and 280nm, Cal culate the content
of RNA andtheratio of OD 260nm/OD280nmfor as-
suring the purity. Select OD260nm/OD280nm which
ratioismoreover than 1.8 of the RNA samplefor re-
versetranscription-polymerase chain (RT-PRC) reac-
tion.

RT-PRC reaction

operate as the instruction Access Quick TMRT-
PCR System kit. Use 2ug total RNA for RT-PCR ac-
tion. Adopt two pairsof primer inthe same systemto
conduct. 50pl action system include
:2xAccessQuickTm Master Mix25u1.20pmol Primer
target gene he positive and negative chain each
2u1.20pmolp-actinPrimery The positive and negative
chaineach2u1 NA liquid total content is2ug accord-
ingitsdensity. Thetri-distilled water handled by DEPC
reach up to 50u1, then add1pl1(SU)AMYV Reverse
Transcriptaseand blend them. thereaction conditionis
42(* 30min, 95(° 3min;94c45s,57¢45s,30 times circu-
larizations; Then 72c6min, preserving at 0°C after re-
action.

RT-PCR production’ electrophoretic analysis

Take PCR production 10ul to proceed 1.5% aga-
rosegel electrophoresis. After that, observe and take
photos under the ultraviol et lamp, and scan photos by
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areaof gray scale usedensity to stand for it’s expres-
sion quantity. Cdculatethetherelation of expression of
target gene. Therelative expression quantity of target
gene:target gene’ density /B-actin density of gene.

Statistical gpproach: Adopt SPSS11.0 stati stic soft-
wareto analyze and processtheresult of experiment,
measurement datais represented by mean+standard
deviation (X+S). The comparison among groups is
tested by t.

RESULT

Theinfluenceson Thebone minera density, blood
glucose, body weight in GroupA (aminoguanidines) and
group B (Jiangtang Fanglong prescriptions group):
TABLE 1isthe comparison between group C (patho-

logical group) and normal group (control group). Bone
Minerd Dengty, Tendonsand boneminera density, blood
glucose and body weight change significantly, with
P<0.01. Modd iscopied successfully. GroupA, Group
B iscompared with group C separatdly. theBoneMin-
erd Densty andthetibiabonedensty dl rissupheblood
olucosedl decline, body weight al add (P<0.01). Group
A and Group B havenodigtinct differencebetweenthem.
The changes in blood glucose and body weight
among groupsbeforeand after theexperiment: therats
in group B put on weight after taking the medicine
(p<0.05) and their blood glucose declined (P<0.01);
ratsin groupA doesn’t show much difference after tak-
ing medicineand their Blood glucosededined (p<0.01).
ratsin Group C loseweight (p<0.05), but thereisno
obvious change on blood glucose. See TABLE 2.

TABLE 1: Rat bonemineral density ,blood sugar, weight compar ation (x % S) among different groups

blood glucose

group casenumber  Shin bone density(g/cm2)) femur density(g/cm?2) (mmal/L) weight(g)
Normal group 11 0.218+0.017* 0.241+0.026* 4.44+0,58*  298.67+33.23*
Group C 13 0.182+0.015 0.196+0.016 22.35t560  20377+27.08
Group A 13 0.209+0.016* 0.227+0.017* 15.21+4.77%  249.85+35.37*
Group B 13 0.212+0.017* 0.232+0.03* 16.05+4.26* 268.38+28.39*

notice;compare with group CoP<0.05

TABLE 2: Thecomparison of changeson weight and blood
glucoseof ratesin every group(x=s)

case blood

Groups number weight(g) glucose(mmol/L)
A bEft?ifalthe 13 230.25+38.12 23.17+6.65
Af:ﬁfalthe 13 20.83+36.25 16.71:£4.70%*
B bEft?ifalthe 13 247.3:24 51 22.35+6.88
Af:ﬁfalthe 13 268.48:2735%  17.08+4.28**
c bEft?ifalthe 13 227.59:36.51 19.07+54.29
Af:ﬁfalthe 13 204.69+27.09* 23.39+5.10

Note: compared to the result before the treatment in the same
groups* p<0.05;**p<0.01

HE gtaning: normd ras’ femur and tibia’s bone tra-
becular isrichand bony wall isthick. Femoral SuiDuan
mainly composed by vertica arranged bonetrabecul ar.
They are connected with transverse bone trabecul ar.
On the surface of bonetrabecular, we can see osteo-
path whichisarranged by team. In group C, bonetra-
becular israreand thin, medullary cavity isenlarged

and bonetrabecular isdisappeared in severd parts. we
can seemorefat granulein the medullary cavity and
rare OB on bonetrabecular’s surface.compared with
group C, ingroupA and B there are more bonetrabe-
cular and morethick wall nceenlarged medullary cav-
ity recoverd and fat granul e reduced.

Total RNA result:A260/A280theratio isbetween
1.8102.0. 1.5% agarose gel electrophoresis shows:
18Sand 28Sarevery clear. Thelightnessand width of
28S aretwicethanthe 18S. 5S stripeisvery dark and
without macromolecular stripe. it showsthat total RNA
Isdegradation and protein pollution.

Comparison of INOSMRNA ‘s expression in ev-
ery bone tissue:in normal contrast group OP,
INOSMRNA hasno expression or can not be detected.
INOSMRNA ingroup Cishigh expression.however n
group B andAGiNOSMRNA ‘s expression quantity is
obvioudy thangroup C (p<0.01). compared with group
A roup B han no statistical differences.(p>0.05). See
TABLES:
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TABLE 3 : INOSmRNA expression grayscale value
comparison of rates’ femur in every groups(X+S)

Groups case number iINOSmRNA
Normal group 11*
c 13 1.0498 0.0836*
B 13 0.4276 0.0113A
A 13 0.5328 0.0625A

Note:Compared with the normal group*p<0.05,contrast with
group C p<0.01

DISCUSSION

Nitric Oxide (NO) hascomplicated physiological
function and playsadud rolein pathologica and physi-
ological conditions. itsfunction in the pathogenesi s of
type 2 didbetesmellitushas been ahot pointinmedica
research. In norma condition, asakind of signal trans-
duction moleculesbetweenor inthecells, NO playsan
extensiverolein adjusting nerve ardiovascul ar, lungs
andimmunesystem’s physiological function. However,
Under pathologic conditions, becauseof itsfreeradicd
features, NO’s productive will exert biological effects
toinjurehistiocytic and playsagreat role under type
2’s initiating mechanism of diabetes (insulin resistance
and secondary effects)andidet B cdlsfunction obstacle.
it hasbecome an important mediaof variousfactors®
caused by diabetes. resent researches have shown that
it hasacloserdation between type 2 diabetesmellitus
islet B cellsfunction obstacle and pathogenesis. IL-1
showsthrough inducting islet NOSthat reactive NO
can reducethe contains of islet B cellsgluccokinase
MRNA and protein synthesis. in order to reduce the
glucose decomposition using leed by idet B cells.the
mechanismisnot clear, the possible reasonmaydueto
that NO could make transcription factor’s important
thiol groups react S-nitrosoation’®. Kwon and his
group!” show that TNF-A aoneor together with other
endogenous cytokineslead theid et in macrophagesto
releaseinterleukins (IL)-1 which can beinteracted di-
rectly in B cdllsinducing the expression of Inosand the
excessive production of NO. NO can betransmitted
by theway of inactivating theenzymesexistinginthe
mitochondriaand reducing glycolysis, especialy by re-
ducinginsulinsgna stimulated by insulin. Thetransmis-
sonof thedivenessof thekey Sgna molecules—p70s6
kinas, p70s6k | eadsto themetabolicinhibition of insu-

lin B cellswhichrestrain sthetransmission of insulin
and other increasing factorsrelated to B cellsand pro-
liferation leading to theresist against insulin and then
falureonidetincdl function. Thefunction of NO and
NOS playsan important rolein the bone metabolism.
To maintain the normal function of bonecellsneedsa
certain concentration of the existence of CNOS®. A
basi ¢ concentration of NOisnecessary to maintainthe
absorption function of OC to absorb. And the prolif-
eration of OB and the normal play of the bone matrix
secretionmust rely on proper concentration of the NO.
When cytokinesintroduce excessiveiNOS, it can lead
to theexcessive production of NO overtops 10 times
innormdl. High concentration of NO caninhibit thebone
absorption of OC? and inhibit the proliferation of OB
facilitating thefunction of dissolvingtheboneg®. In ad-
dition, NO caninhibit the proliferation of thealiveness
of the OB dkainephosphatesthen stop theinteraction
of PG and OB andinhibit the production of BGP and
findlyinhibit theboneminerdization®®. Theoseocdcin
canimprovetheinsulin secretionleve , insulin sengtivity
and stop fat piling up and make the type 2 diabetes
osteocd cin and the blood sugar level negatively corre-
lated with each other!***2. Notifying kidney can pro-
motetheproliferation of bonecdlsand differentiations
of ostencalcin*3. According tothetheory of “kidney
advocatesbones” and “kidney begins at the ears”, to-
gether with our previouswork, we put forward the sci-
entific hypothesisof thetheory of “diabetes —kidney-
bones-ears”. This article is based on the observation of
themRNA of hypoglycemic perverting desfnessmethod
against the diabetesdeaf animal’s model.
JangtangFanglong prescriptionsmainly consstsof

Kudzu root, Salviamiltiorrhiza, Rhizomesligustici
wallichii, Rehmanniaglutinosa, Chineseyam rhizome,
Poria cocos, Alisma odestone and so on. Rhizomes
ligustici wallichii, together with S viamiltiorrhiza, pass
thetwelvemeridians, owning thefunction of invigorat-
ing thecirculation of blood. Kudzu root can send up
thelucid yang and upward the medi cines. Rehmannia
glutinosaisgentle sweet and richintheblood, making
thebody fluid. Chineseyam rhizomesnotify spleenand
heip to digest. Poriacocos can wet the spleen perme-
ability. Alismamakethedull kidney clear. Theroot bark
o the peony tree makestheliver fire cool. Dogwood
nourishesliver and kidney. Lodestoneisheavy inqua-
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ity and it can strengthen thekidney. Itsmainingredient,
thefour iron oxide hasthe saying “kidney empty, the
deafnessareavailable.” in the book Ben yan righteous-
ness. Themethod had the function of nourishing the
kidney, invigorating thecirculation of blood, improving
SOD, reducing the blood sugar, fat and fibrinogens,
improving NIDDM and so on.

Thisarticlemakestheview thrown right upon that
the method had an evident function together with
aninoguanidineinincreasing theboneminera density
and reducing the blood sugar and putting on weight.
The change in BMD bone morphology and
INOSMRNA is almost the same. It shows that
INOSMRNA may be one of the courses of diabetes
affecting “kidney advocates bone”. The aninoguanidine
isthesdectiveinhibitorswhich caninhibit thediveness
and expression of INOS. The method together with
theINOSand MRNA makestheNO and peroxynitriee,
ONO reduced and then havethe effect of antioxidant.
Compared with aninoguani dine, the method hasan ob-
viousadvantageinimproving boneminerd densty which
accordant with the function of antimony in Chinese
medicineand provideevidencefor notifying kidney and
preventing digbetes.
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