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ABSTRACT
Diabetic neuropathic pain, an im-

portant microvascular complication

in diabetes mellitus, is recognized as

one of the most difficult types of pain

to treat due to underlying neural

pathological changes such as inflam-

mation and fibrosis. It is not possible

to use a single drug as a first-line

treatment for diabetic peripheral neu-

ropathic pain. The aim of this work is

to study the neural pathological

changes and tissue levels of proin-

flammatory cytokines, TNF-α and IL-

6 that may underlie the different

types of neuropathic pain (tactile al-

lodynia and thermal hyperalgesia)

and to explore the effects of pioglita-

zone and/or fluoxetine on these

changes. Sixty adult male white albi-

no rats were assigned into two main

groups, diabetic group with induction

of diabetes by single intra-peritoneal

injection of streptozotocin with high

cholesterol diet and non-diabetic

group fed on normal diet. Each main

group was divided into subgroups

(n=6 rats each) as follows: [I] control,

with no treatment; [II] subjected to

peripheral sciatic nerve ligation

(PSL) only with no treatment; [III]

PSL with pioglitazone treatment; [IV]

PSL with fluoxetine treatment and

[V] PSL with pioglitazone and fluoxe-

tine combined treatment. All sub-

groups were tested before, at day 7

and day14 after PSL for tactile allo-

dynia and thermal hyperalgesia fol-

lowed by measurement of nerve tis-

sue levels of TNF-α and IL-6,

quantification of collagen deposition

and macrophages counting. We

found that PSL significantly in-

creased inflammatory cell infiltration
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mainly macrophages and collagen

deposition with significant increase

of nerve tissue levels of TNF-α and

IL-6 in both groups. These changes

were associated with significant in-

crease of tactile allodynia and ther-

mal hyperalgesia. Administration of

pioglitazone and/or fluoxetine signifi-

cantly decreased both macrophages

infiltration and collagen deposition

and nerve tissue levels of TNF-α and

IL-6. These effects were associated

with significant attenuation of tactile

allodynia and thermal hyperalgesia

produced by PSL in both diabetic

and non-diabetic groups but fluoxe-

tine alone had weaker effect in dia-

betic group. These results suggested

that macrophages infiltration and col-

lagen deposition with associated ele-

vation of tissue proinflammatory cy-

tokines could be a cause of

neuropathic pain and administration

of pioglitazone and fluoxetine can at-

tenuate neuropathic pain by abolish-

ing these changes.

INTRODUCTION
Neuropathic pain is characterized

by pain in the absence of a stimulus

and by reducing nociceptive thresh-

olds so that normally innocuous stim-

uli produce pain (Scholz et al.,

2007). Diabetic neuropathic pain, an

important microvascular complica-

tion in diabetes mellitus, is recog-

nized as one of the most difficult

types of pain to treat (Chong et al.,

2007). The management of peripher-

al diabetic neuropathy consists of ex-

cluding other causes of painful pe-

ripheral neuropathy, maximizing

diabetic control and using medica-

tions to alleviate pain (Chong et al.,

2007).  It is not possible to nominate

a single drug as the first-line treat-

ment for diabetic peripheral neuro-

pathic pain. Numerous studies using

animal models have proposed candi-

dates for therapeutic targets to re-

duce neuropathic pain. However cur-

rently, there are no good

pharmacotherapies for neuropathic

pain (Park et al., 2007). Pro-

inflammatory cytokines and the

mRNA of TNF-α and IL-1β increased

in the brain associated with pain-

associated behavior in the rat mod-

els of neuropathic pain (Watkins et

al., 2003). Peroxisome proliferator-

activator receptor (PPAR) is a ligand

activated transcription factor belong-

ing to a nuclear hormone receptor

superfamily, containing three iso-

forms (α, β/δ, and γ) (Lebovitz et al

2001).  PPARγ plays a critical physi-

ological role as a primary lipid sen-

sor and regulator of lipid metabolism.
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Thus, its ligands are clinically used

for treatment of some diseases, in-

cluding type 2 diabetes (Luna-

Medina et al 2005). Some studies

evaluated that; pioglitazone attenu-

ates the development and mainte-

nance of allodynia and hyperalgesia

in mice with neuropathic pain due to

peripheral nerve injury (Goldberg et

al., 2005). Antidepressant drugs are

reported to be used as co-analgesics

in clinical management of migraine

and neuropathic pain (Singh et al.,

2001).  There is increasing recogni-

tion that norepinephrine (NE) and se-

rotonin (5-HT) reuptake inhibitors

(NRIs and SRIs) are efficacious in

treating some types of pain. Studies

have not systematically evaluated

the relative activity at the NE and/or

5-HT transporter required for maxi-

mal efficacy in rodent pain models

(Leventhal et al., 2007). Some proin-

flammatory cytokines contribute to

neuropathic pain TNF-α and IL-6 are

expected mediators underlying tac-

tile allodynia and thermal hyperalge-

sia induced by peripheral nerve inju-

ry (Moalem et al., 2006). Thus, the

aims of the present work were to ex-

plore the effects of pioglitazone or/

and fluoxetine on tactile allodynia

and thermal hyperalgesia in neuro-

pathic pain as well as on the patho-

logical changes induced experimen-

tally in non-diabetic and diabetic

rats and to clarify their possible neu-

roimmune mechanism of action. 

MATERIALS AND METHODS
1- Drugs and chemicals:

-Streptozotocin (STZ) powder

creamy white: (Sigma Chemicals

Co., U.S.A). 

-Urethane (Ethyl Carbamate); (Prola-

bo, Paris) white crystals.

-Fluoxetine powder (Misr Co., Egypt)

-Pioglitazone powder (Unipharma,

Egypt)

-Carboxy-methyle cellulose (powder)

(El Nasr Pharmaceutical Chemi-

cals Co.)

-Ray Bio ® Mouse IL-6: Ray Bio-

tech.U.S.A.

-MEDGENIX TNF-? EASIA Kit.

2-Animals:

Adult male albino rats (n=60),

weighting 150-200 g. They were

brought from (Experimental Animal

Breeding Farm, Helwan - Cairo) .All

animals were housed in controlled

laboratory condition at 20 -25C in a

12h light/dark cycle and had free ac-

cess to  standard laboratory chow

(El-Nasr Company, Abou-Zaabal,

Cairo, Egypt) and water. They have

acclimatized for one week and were

caged (6/cage) in fully ventilated
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room (at room temperature) in phar-

macology department, Benha Facul-

ty of Medicine. All experimental pro-

tocols were approved by the

committee of Benha University.

3 – Study Design:

After acclimatization for 1 week,

the rats were assigned into 2 groups’

non-diabetic and diabetic group.

Each group was subdivided into five

experimental groups, 6 rats each

and treated for 14 days as follow: 

Group (I): Normal control group. Fed

normal diet, did not receive

any drugs but the sciatic

nerve of right lateral hind

limb in rats was exposed,

and not subjected to liga-

tion.

Group (II): None-treated peripheral

sciatic nerve ligation (PSL)

group.  Fed 40%-

cholesterol diet. Peripheral

sciatic nerve subjected to

ligation according to the

modified method of  Seltzer

Z et al. 2004. 

Group (III): Pioglitazone-treated

group. Received pioglita-

zone (25mg/kg/day) by

gavage according to Mae-

da et al., 2008.

Group (VI): Fluoxetine-treated

group. Received fluoxetine

(30mg/kg/day) by subcuta-

neous injection (Jett et al.,

1997).

Group (V): Pioglitazone+fluoxetine-

treated group. Received pi-

oglitazone (25mg/kg/day)

by gavage and fluoxetine

(30mg/kg/day) by subcuta-

neous injection.

Diabetes was induced by a single

intraperitoneal injection of streptozot-

ocin (STZ 60 mg/kg) dissolved in

cold 0.1 mole citrate buffer (pH 4.5)

after fed the rats with high fat diet for

2 weeks as a model for type 2 dia-

betes (Islam et al., 2007) 72 hours

after STZ injection, diabetes was

confirmed in rats by showing blood

glucose levels increased to > 300

mg/100 ml (Ganda et al., 1976). The

blood glucose concentration was

measured using a glucometer from

blood samples obtained by tail prick. 

4- Surgical procedure

The procedure used for induction

of neuropathic pain was the model

adopted by Seltzer Z et al., 2004.

Rats were anaesthetized with ure-

thane (1.5-1.75 g/kg I.P). The left

sciatic nerve was exposed at the

upper-thigh level, and the dorsal

third to half of the sciatic nerve was
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tightly ligated. The wound was then

sutured and the rats were allowed to

recover in their home cage. 

5 -Behavioral tests

All the behavioral data were re-

corded before surgery, at day 7 and

day 14 for all subgroups. The paw

pressure threshold in response to

normal innocuous mechanical stimuli

was measured by using an analge-

simeter (Randall et al., 1957). Rats

were situated on the platform under

the situation point, so that this is at

5mm distance. Once the rats are

prepared we activate the start pedal.

The values on the display will in-

crease in a progressive way and

once the selected algesic response

has been reached (shaking of the

stimulated rat, vocalization etc.), we

free the start pedal. The force (g) be-

ing exerted at the moment of freeing

the start pedal is considered the

end-point of the test. Once the pedal

is released, the motor will turn coun-

ter-wise, at the same time the value

shown at the digital display is trans-

mitted through the RS232 serial con-

nector.

On the other hand, thermal sensi-

tivity was determined by measuring

hind-paw withdrawal latencies to a

radiant heat stimulus according to

Hargreaves et al., 1988 just before

and after 7 days in non-diabetic

groups, and 14 days after STZ injec-

tion with sciatic nerve ligation. 

6 -Estimation of serum TNF-α  α and

IL-6:

After the behavioral testing on

day 7 and day 14 post-surgery, all

rats were deeply anesthetized with

sodium pentobarbital and the sciatic

nerve was dissected (1 cm in length,

including the ligation region).  We

determined the change in expression

of tumor necrosis factor-α (TNF-α)

and interleukin-6 (IL-6) in the sciatic

nerve 

a- Estimation of TNF-α by a sand-

wich ELISA with (MEDGENIX

TNF-α EASIA Kit). 

TNF-α was determined using a

commercially available kit according

to the manufacture instructions.

b- Estimation of IL-6 by ELISA tech-

nique using (Ray Bio ® Mouse IL-

6):

By following the manufacture in-

struction according the protocol of

Howord et al., 1992.

7- Histopathological examination:

After the behavioral testing on

day 7 and 14 post-surgery, all rats

were deeply anesthetized and the

sciatic nerve was dissected, fixed

with 10%formaldehyde; embedded in
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paraffin, cut at 5 um, stained with

hematoxylin and eosin (H&E) and

with Masson trichrome and exam-

ined. The pathologist was unaware

of the treatment protocol.

a- Quantification of Fibrotic Areas

Quantitative analysis of sciatic

nerve collagen fibers deposition in

masson trichrome-stained tissues

was performed by morphometric

analysis (James et al., 1990). A total

of 10 fields were randomly chosen

per mouse and images were taken

with a digital camera mounted on a

CX41 Olympus optical microscope.

Collagenous areas stained with mas-

son trichrome were extracted and

analyzed using the NIH Image soft-

ware. The extent of fibrosis was ex-

pressed as the percentage of the

stained area relative to the total

area. The percentages obtained from

the 10 fields were expressed as the

mean ± standard deviation. 

STATISTICAL ANALYSIS
Data are shown as mean ±S.E.M.

The results were analyzed by one

way analysis of variant (ANOVA) fol-

lowed by t-test or turkey test with

p<0.05 selected as the criterion for

statistical significance. The histo-

pathological data were analyzed and

compared using Student’s t-test or

Mann-Whitney’s U test. 

RESULTS
1- Behavior test :

Peripheral sciatic nerve ligation

(PSL) induced significantly tactile al-

lodynia ligation which calculated as

the rats showing hind paw withdraw-

al in response to lower weight

(grams) pressure applied to its hind

paw. Administration of pioglitazone

(25mg/kg, orally) daily and combina-

tion of pioglitazone and fluoxetine

once daily alleviated the tactile allo-

dynia in non-diabetic and diabetic

groups. Also, administration of fluox-

etine (30mg/kg, s.c) once daily sig-

nificantly attenuated tactile allodynia

in non-diabetic rats but, could not

successfully improve tactile allodynia

in diabetic rats. 

Regarding the thermal hyperalge-

sia, it was observed that peripheral

sciatic nerve ligation-induced ther-

mal hyperalgesia as sciatic nerve li-

gation groups had significantly short-

er withdrawal latencies, and this was

reversed by pioglitazone administra-

tion and combination of pioglitazone

and fluoxetine in non-diabetic and di-

abetic rats. On the other hand, ad-

ministration of fluoxetine (30mg/kg,
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s.c) improved thermal hyperalgesia

elicited by peripheral nerve injury in

comparison to the control group in

non-diabetic rats. But administration

of fluoxetine (30mg/kg, s.c) pro-

duced no significant improvement in

thermal hyperalgesia in diabetic rats

(table 1). 

2- Production of inflammatory cy-

tokines:

TNF-α and IL-6 were at a low lev-

el in the control group.  Sciatic nerve

ligation was associated with marked

increase in the expression of both

cytokines TNF-α and IL-6 in all ex-

amined nerve tissue on day 7 and

14. Pioglitazone and fluoxetine, sup-

pressed significantly the elevation of

both cytokines in all examined tis-

sues (table 2).  

3- Histopathological examination 

Sciatic nerve ligation produced in-

flammatory cell infiltration with in-

creased collagen fibers deposition in

the injured sciatic nerve in compari-

son to normal control group. Admin-

istration of pioglitazone and /or fluox-

etine showed less inflammatory cell

infiltration with significant reduction

of collagen deposition in both groups

non-diabetic group. But fluoxetine

alone show lesser improvement in

diabetic group (P<0.006vs. 0.0009 in

non-diabetic group (Figure 1A, 1B)
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Figure (1):  Effects of pioglitazone and fluoxetine on histopathological

changes in rats with:  A) Non-diabetic peripheral sciatic nerve

neuropathy. B) Diabetic groups.

Sciatic nerve ligation produced inflammatory cell infiltration

with significant increase in the collagen fibers in the injured

sciatic nerve in comparison to normal control group. Administra-

tion of pioglitazone and /or   fluoxetine decrease the inflammato-

ry cells and significantly reduced the amount of collagen in dia-

betic and non-diabetic groups but fluoxetine alone showed milder

improvement in diabetic group.
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DISCUSSION
Results of the present work re-

vealed that administration of pioglita-

zone (25mg/kg/day) attenuated tac-

tile allodynia and thermal

hyperalgesia. These results are in

agreement with Maeda et al., (2008)

who found that pioglitazone attenuat-

ed the development and mainte-

nance of allodynia and thermal hy-

peralgesia in mice with neuropathic

pain due to peripheral nerve injury.

Also, Papans et al., 2011 reported

that pioglitazone has been shown to

improve experimental diabetic neu-

ropathy and alleviate neuropathic

pain. Wiggin et al., 2008 observed

that rosiglitazone reduced oxidative

stress and prevented the develop-

ment of thermal hypoalgesia in strep-

tozotocin-induced diabetic mice. In

addition, Churi et al., 2008 found that

PPARδ ligand-induced activation of

spinal PPAR-gamma rapidly revers-

es nerve injury-induced mechanical

allodynia. On contrast to these find-

ing, Shibata et al., 2000 reported

that troglitazone was less effective in

controlling neuropathy in the Zucker

diabetic fatty (ZDF) rats. This differ-

ence in our results may be due to

uses of different doses and different

species of animals.

In the present study, fluoxetine

significantly attenuated tactile allody-

nia and thermal hyperplasia. These

effects are in line with those reported

by Kesim et al., 2006 that fluoxetine

showed significant antinociceptive

effect in non diabetic mice, but they

could not successfully show this ef-

fect in diabetic mice. In disagree-

ment with these findings, Sounvora-

vong et al., 2007 who stated that

fluoxetine itself lacks antinociceptive

properties in diabetic and sciatic

nerve ligation mice, as model of neu-

ropathic pain. Jett et al., 1997 added

that fluoxetine (3-30mg/kg, s.c) did

not inhibit either hyperalgesia or allo-

dynia in formalin model and the L5/

L6 spinal nerve ligation model of

neuropathic pain. 

       

Some proinflammatory cytokines

contribute to neuropathic pain. TNF-

α and IL-6 are accepted mediators

underlying tactile allodynia and ther-

mal hyperalgesia induced by periph-

eral nerve injury (Moalem et al.,

2006). Sciatic nerve injury increases

the levels of both cytokines in the

sciatic nerve, dorsal root ganglion,

and spinal cord (Murphy et al., 1995,

Deleo et al., 1996, George et al.,

1999, and Ignatowski et al., 1999

which agrees with the present study.
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Transcription of both cytokines is

regulated by transcription factor

binding sites within the promoter. It

has been reported that promoter ac-

tivities of both TNF-α and IL-6 are

driven by binding of NF-κB, AP-1,

and STAT, primary proinflammatory

transcription factors (Chinetti et al.,

2000). We therefore, tested whether

pioglitazone and fluoxetine blocked

partial sciatic nerve ligation induced

up-regulation of both cytokines. Ad-

ministration of pioglitazone and flu-

oxetine after PSL reduced increases

in the expression level of both cyto-

kines in all examined tissues. These

results strongly suggest that pioglita-

zone and fluoxetine alleviates tactile

allodynia and thermal hyperalgesia,

at least in part, through inhibiting the

upregulated proinflammatory cyto-

kines. These results are in congruent

with those of Maeda et al., 2008 who

reported that pioglitazone alleviates

neuropathic pain through attenuation

of proinflammatory cytokine upregu-

lation by perioxsone proliferative ac-

tivated receptor gamma stimulation. 

       

Finally, histopathological exami-

nation of sciatic nerve showed in-

flammatory cell infiltration with in-

creased amounts of collagen after

partial sciatic nerve ligation. Adminis-

tration of pioglitzone and fluoxetine

decreased the histopathological

changes in the sciatic nerve sections

of the treated diabetic and non dia-

betic rats. These results are in line

with Takahashi et al., 2011 who re-

ported that, rosiglitazone treatment

in the early phase of neuropathic

pain significantly alleviated the de-

velopment of tactile allodynia by reg-

ulating macrophage infiltration and

production of proinflammatory mole-
cules at the inflamd site.

          
In conclusion, pioglitazone in

combination with fluoxetine may be

an effective combination in attenuat-

ing diabetic and non-diabetic neuro-

pathic pain through inhibiting the

over expression of pro-inflammatory

cytokines with subsequent decrease

in inflammatory cell infiltration and

nerve fibrosis. 
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اĠلخص العربى
تأثير تآزر الفولوكستě مع بيوجليتازونى على السيطرة 

على السكر واللمس وفرط الالم الحرارى فى الفئران الغير 
مصابة بالسكرى واĠصابة بالسكرى واĠعرضة للإصابة 

بالتهاب العصب الطرفى.

أمانى نصر عبد الهادى إبراهيم  و  عمرو عوض الكارف

قسمــى الفــــارمـــاكــــولــــوچـــى - كليـــــة طــــب بنهـــــــــــا 

جامعة بنها وقسم الباثولوچى -  كليّة طب اĠنصورة

آلام الأعـصاب الـطرفـية هـو مشـكلة هـامة وخـاصة بـě مرضى الـسكـرى. والعلاقة الـدقيـقة بـě السـيطرة

على سكر الدمĒ وتحسě شدة إعتلال الأعصاب المحيطية مع السكرى لاتزال مثيرة للجدل .

ěوفـلـوكــسـتـ (بـالـفـم Ē٢٥مـجم/كـجـم) الــهـدف : الــهـدف : مـن هـذه الـدراســة هـو إســتـكـشــاف آثـار بـيــوجـلــيـتـازونـى

(٣٠مـجم/كجمĒ تحت الجلد)Ē والجمع بě الـدواءين إما فى جرعة منخفـضة (١٠مجم/كجم) أو إرتفاع جرعة

بـيوجـليتـازونى إلى (٢٥مجم/كـجم) وفلـوكستـě (٣٠مجم/كـجمĒ تحت الجلد) تـعطى مـرة واحدة يومـياً Ġدة ٧

أيـام و ١٤ يوماً على اللمس وفرط التـألم الحرارية فى ĥوذج ألم الأعصاب السكـرى وغير السكرى فى الفئران

وآلـية الـعمل اĠمـكنـة ورصد آثارهـا على مسـتويـات السكـر فى الدم. وقيـاس عامل تـآكل الأورام ألفا فى أنـسجة

الأعصاب فى الفئران اĠصابة بالسكرى وغير السكرى .

: ěتقسيم الفئران إلى مجموعت ģ: ěتقسيم الفئران إلى مجموعت ģ

احداهما غير مصابة بالسكرى والأخرى مصابة بالسكرى عن طريق الحقن داخل الصفاق بجرعة واحدة

مـن السـتـربـتـوزوتـوسـě (٦٠ مـجم/كـجم) بـعد تـغـذيـة الـفـئـران مع حـمـية عـالـيـة الـدهـون (٤٠% من الـسـعرات

الحـرارية والـدهون) Ġدة أسـبوعě بـاعتبـاره ĥوذج Ġرض الـسكـرى من النوع الـثانى. وأكد الـسكرى فى الـفئران
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مـن خلال أظهـار زيادة مـستـويات الـسـكر فى الـدم بعـد ١٨ ساعـة و ٧٢ ساعـة صـيام بـعد الحـقن. وقد ģ قـياس

تركيز السكر فى الدم باستخدام عينات دم من وخز الذيل وقياسها بالكلومتر .

ثم ģ تقسيم الفئران الغير مصابة واĠصابة بالسكرى إلى خمسة مجموعات :

المجموعة الأولى :المجموعة الأولى :

مجموعة اĠراقبة وتشمل ٦ فئران .

المجموعة الثانية :المجموعة الثانية :

المجموعة اĠصابة بالتهاب الاعصاب الطرفى بدون أى علاج وتشمل ٦ فئران .

المجموعة الثالثة :المجموعة الثالثة :

مجموعة البايوجليتازون (٢٥مجم/كجم) وتشمل ٦ فئران .

المجموعة الرابعـــة :المجموعة الرابعـــة :

مجموعة الفلوكسيتě (٣٠ مجم/ كجم) وتشمل ٦ فئران

المجموعة الخامسة :المجموعة الخامسة :

مجموعة البايوجليتازون (٢٥ مجم/ كجم) والفلوكسيتě (٣٠ مجم/ كجم) وتشمل ٦ فئران .

الـفئـران Ġصـابة وغـير اĠـصابـة بالـسكـرى خضـعت لربط الـعصب الـوركى. ثم ģ قيـاس اللـمس باسـتخدام

جـهاز قياس الألم قـبل وبعد الجراحة. وģ تـقييم فرط الـتألم الحرارية السـاخنة باسـتخدام لوحة فى كل من

ģ قـياس مسـتوى السكـر فى الدم لكل المجمـوعات كما ģـصابة بالـسكرى وغيـر مصابة بـالسكرى. وĠالـفئران ا

قـيـاس وزن الـفـئران قـبل وبـعـد الجـراحة. ثم تـمت الـتـضـحيـة بـالـفـئران بـعـد ١٤ يـوم من الـعمـلـيـة وģ فحص

مـجهـرى لتـحديد الـتغـيرات البـاثولـوچية اĠـصاحـبة فى أنـسجة الاعـصاب وتـعيě مـستـوى عامل تآكل الأورام

ألفا فى أنسجة الأعصاب اĠصابة والغير مصابة بالسكرى

وقد تبě الآتى من النتائج :وقد تبě الآتى من النتائج :

١- الإلــتــهــاب الأعــصــاب الـطــرفى أدى إلـى فـرط الألـم الـنــاتج عن الــلــمس وفــرط الــتــألم الحــرارى Ġـدة

أسـبوعě. أما اعطاء بيوجليتازون وحده وفلوكستě وحده وكلا الدوائě معا Ġدة ٧ أيام للفئران الغير

مـصابة بالسكرى أدى إلى وهن الـتألم الناتج عن اللمس ووهن التألم الحـرارىĒ ولكن فلوكستě وحده

لا يظهر بنجاح هذه الآثار فى الفئران اĠصابة بالسكرى بعد ١٤ يوما من ربط العصب الطرفى .
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٢-وأمـا اعطاء بيوجليتازون وحده وفلوكستě وحده كان له آثار ضئيلة على سكر الدم فى الفئران اĠصابة

ěـصـابـة بــالـسـكـرى ولــكن مـزيج من بـيــوجـلـيـتــازونى (٢٥مـجم/كـجم) وفــلـوكـسـتـĠبــالـسـكـرى وغــيـر ا

(٣٠مجم/كجم) كان لها آثار كبيرة فى سكر الدم فى الفئران اĠصابة بالسكرى .

٣- أن زعـطاء الـبيـوجليـتازون أدلى إلى زيـادة وزن الفئـران أما اعـطاء الفـلوكـستě فـأدى إلى فقـدان للوزن

فى كلا من الفئران اĠصابة بالسكرى وغير مصابة بالسكرى .

٤- مـســتـوى عـامل تـآكل الأورام ألـفـا كـان مـرتـفـعـاً فى أنـسـجـة أعـصـاب الـفـئـران اĠـصـابـة والـغـيـر مـصـابـة

بـالسكرى واĠصابة بـالتهاب الأعصاب الطـرفى باĠقارنة بالمجمـوعة الضابطة. أما اعـطاء بيوجليتازون

وحــده وفـلـوكـسـتـě وحـده وكلا الـداوئـě مـعـا Ġـدة ٧ أيـام لــلـفـئـران الـغـيـر مـصـابـة بـالـسـكـرى أدى إلى

إنخفاض مستوى عامل تآكل الأورام ألفا .

٥- الـتغيرات الباثولوچيـة اĠصاحبة فى أنسجة الأعصاب كـانت فى صورة زيادة فى الخلايا اĠلتهمة وزيادة

فـى ترسب الأنسجة الليفية فى الأعـصاب والتى تحسنت كثيراً عند اĠـعالجة Ėزيج من بيوجليتازونى

(٢٥مجم/كجم) وفلوكستě (٣٠مجم/كجم) باĠقارنة باعطاء كلا منهما على حدة .

الخلاصــــــة :الخلاصــــــة :

هـذا يشـير إلى أن بيـوجلـيتازونى وفـلوكـستě يـخفف آلام الأعـصاب فى الفـئران عـلى حد سواء وذلك من

اĠـمكن عن طريق توهě خـلوى وإنخفاض مسـتوى عامل تآكل الأورام ألفا والـتى أدت إلى تحسن فى التغيرات

اĠـصاحبة فى الأنـسجة وكان هـناك إرتباط بـě مستويـات السكر فى الـدم والتسكـě على الرغم من أن الجمع

بـě جرعات عـالية من كـلا من الدوائě يـسبب إنخـفاض ملـحوظ فى مسـتوى السـكر فى الدم. كـما أن اضافة

الفلوكستě إلى بيوجليتازون منع زيادة الوزن التى يسببها البيوجليتازون فى الفئران .
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