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Abstract

Diabetes Méllitus (DM) is a chronic disease caused by improper use or abnormal production of
insulin, which results in elevated plasma glucose levels. Neuropathy in periphera nervous system
is commonly observed in DM patients. The aim of the present study was to investigate the
involvement of endoplasmic reticulum (ER) stress and mitochondrial pathway in dorsa root
ganglion (DRG) in STZ-injected rats. Male adult Sprague-Dawley rats were randomly divided
into two groups, one group was intraperitoneally injected with streptozotocin (STZ, 60-80 mg/kg)
to destroy their pancreatic -cells and the other group was given saline as control.  4-6 weeks after
STZ injection, blood glucose level was measured and rats receiving STZ were divided into two
groups, one group had elevated blood glucose level (>126 mg/dl), and the other had normal blood
glucose level (<126 mg/kg). Behaviora studies were performed to test the nerve conductivity.
At the end of experiment, rats were sacrificed and DRG were removed for further analysis.
Several halmark proteins of ER stress and mitochondrial pathway, including procaspases-12, BIP,
CHOPR, caspase 3, were studied. Furthermore, a-synuclein, a protein involved in
neurodegeneration was investigated in DRG of STZ-injected rats. My preliminary data show that
apoptosis happened in dorsal roots ganglions of STZ-induced DM rats; ER stress and mitochondrial
pathway are involved in apoptosis.
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=~ Y Diabetes Mellitus (DM)
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3. P 1 i Diabetic nerve damage
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R TR

FPrdike
SFF BB - | PR
8] © Adult male Sprague-Dawley rats (= & 5% 300g) ~ 4 28 &
streptozotocin (STZ)
3V S 1T
BT LRI i - #8$(13000g, 15min, 4C)

1 © RIPA (NaCl 150mM, NP40 1% , Deosycholic Acid 0.5%, SDS 0.1%, Tris pH8.0
50mM, PMSF 1mM, pH8.0, protease inhibitor)

SF IETREE

#5771 : Elisa Reader (96 well 5534 %% FF)
F1F] : BCA Protein Assay Kit (Pierce)
SDS-PAGE

a1 glass plates, spacers, combs, gel caster, upper buffer chamber, SE250 deep lower

buffer chamber, lid assembly, clamps

PR+ 10%, 12% resolving gel (H20, 30% acrylamide mix, 1.5M Tris pH8.8, 10%SDS,
10% ammonium persulfate, TEMED)

5% stacking gel (H20, 30% acrylamide mix, 1.5M Tris pH6.8, 10%SDS, 10%
ammonium persulfate, TEMED)

running buffer (Tris, glycine, SDS, H,0)
L
SR A
F1E| : membrane, transfer buffer (Tris, glycine, ddH,O, methanol)
[UIE - &’!ﬁ?
i shaker

#1H] : Ponceau S solution (Sigma), TBST (Tris Lase, NaCl, pH7.5, Tween20), 5% milk,
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anti-BiP/ Grp78 (1:1000) Stress gen

anti-PCNA (1:1000) Santa Cruz
anti-procaspase 12 (1:1000) Chemicon
anti-actin (1:2000) Chemicon
anti-CHOP/ GADD153 (1:1000) Santa Cruz
anit- ¢ synuclein (1:500) BD
anti-rabbit (1:3000) Chemicon
anti-mouse (1:10000, 1:5000) Chemicon
e
w87« Hypercassette, X A A 14 %, X-ray film (Kodak)

FHR| : Visualizer™ Western Blot Detection Kit (Upstate)
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1. Animal preparation (|1 &4 1 *~ fit)
13 £ Adult male Sprague-Dawley rats > 75U 24 /[ i i > 1 f[19 S4F1#=5f STZ (60-80
ma/kg) - bITE 4 SRR 5 5 2R AU
2. JEEA (Flrdvked pig © i)
3. Blood glucose measurement (f! 187 k&% £ ?Z i)
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4. Behavioral studies (f'1#1 &2 (1 ?Z i)
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5. After the end of experiment, animal sacrifice (f#fE& =" £1 * fif)
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srf VBT o RARE S 'brﬂjzﬁﬂﬁrﬁ 15 25017 200 A3 k] 0 96 R [{EUJJ S H R
PR fIRES Y (CU™) I‘EE' VAR RS (RS (CU) o Tl klt |5 working
solution A1~ {FIRES (=1] 0 & 4 200 f £ e fethe 37 cgﬁ%mﬂ IR0 30 554 o Y
540 nm L K i - G SRR S TR -
8. SDS-K[ [t A i1~ (SDS-PAGE electrophoresis)
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% TEMED {#~ 3t ]7JE"IE‘“K R > U BEERAE > '] methanol BXT o = A ST rﬂiﬂ{
fii! }{’1’ methanol {1} » I') = ¥~ ~ 30% acrylamide mix ~ 1.5M Tris (pH6.8) ~ 10% SDS - 10
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R~ Bl [ RS o= (50 i (Holtz & O’Malley, 2003)

High glucose

ER lumen

Cytosol

Splicing of ATF6
cytosolic domain

Casp-12 elF2a
activation ¥ phosphorylation
Up-regulation
of Xbp-1
mRNA
JNK/SAPK pathway
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Specific ATF4

F translation
4’ Xbp-1 mRNA

N Attenuation
c-jun splicing of protein
phosphorylation I 4
¥

translation
Upregulation of ER chaperones
(BiP, PDI, CHOP)

Upregulation of ATF4 targets
(AA-T, tRNA-S, CHOP)

R

AL T ORER TS B R LR W R & ER stress > FTHTE)= SO RIPY frf VRIS
n
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Foo NIRRT T STZSHIET - TR VR o £ UL e o g

SRT Wt S SRR E o * e AN R R WedsE R PRI 2 B (p<0.05) ¢
7 SF PR BCE BN R B (OnewayANOVA)n’f’?

CTR STZ(L) STZ(H)

(n=4) (n=3) (n=6)
Body weight 527+23 462+39 389+25*

(9
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