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[Abstract] Objective To investigate the effect of hydrogen on streptozotocin (STZ) - induced
diabetic rat models with peripheral neuropathy and explore the possible mechanism. Methods Eighteen
male Sprague-Dawley (SD) rats were randomly divided into model group (N =6), hydrogen-treated group (N =
6) and normal control group (N = 6). After fasting for 12 h, experimental diabetic rat models were
established by intraperitoneal injection of STZ (65 mg/kg of single dose), while normal control group only
received a same dose of citrate buffer. Diabetes was confirmed with a fasting plasma glucose more than
16.67 mmol/L. 48 h after STZ injection. After diabetic models were established successively, hydrogen-rich
saline (5 ml/kg) was administered by intraperitoneal injection in hydrogen-treated group daily in 7th and 8th
week after diabetes induction. Corresponding model and normal control groups received a same dose of
normal saline. Changes of sciatic function and pain behavior in rats of different groups were measured to
investigate the effect of hydrogen-rich saline. Proinflammatory cytokines, including tumor necrosis factor-a
(TNF-a) and interleukin-6 (IL-6), and nuclear factor-kappaB (NF-kB) p65 expression were then determined
to clarify the possible mechanism of hydrogen - mediated protection. Results 1) Compared with normal
control group, body weight in model group decreased significantly, while plasma glucose levels increased
significantly (P = 0.000, for all) 8 weeks after STZ induction. Hydrogen did not show any effects on body
weight and plasma glucose levels of treated rat models in comparison with model group (P =0.256, 0.821).
2) Compared with normal control group, motor nerve conduction velocity (MNCV), heat pain threshold (HPT)
and mechanical withdrawal threshold (MWT) decreased significantly in model group (P =0.000, for all), but
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increased significantly in hydrogen-treated group when compared with model group in the 8th week (P =
0.000, for all). 3) Hydrogen also reduced the positively expressed cells of NF-kB p65 (P =0.000) as well as

levels of TNF-o and IL-6 (P =0.000, for all). Conclusion

Inflammation may participate and exaggerate

painful diabetic neuropathy. Besides, hydrogen has the protective potential of ameliorating neuroinflammation

and peripheral nerve injury by suppressing NF-kB pathway and its downstream inflammatory cytokines.
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Table 1. Comparison of weight and plasma glucose levels
among different groups (v £5)

Gop N Vo =
Control 6 440.00 £5.00 4.90+1.40
Model 6 216.00 +4.30 23.30+1.50
Ho-treated 6 219.00 £ 3.80 23.50+ 1.60
F value 5128.224 303.350
P value 0.000 0.000

T2 AR AL R R B 28 T REFAIR A7 0 5 S 0
ZERMIIE (R 2s)

Table 2. Comparison of MNCV and pain behavioral
parameters among different groups (x +s)
Grou N MNCV TFL PWL PWT
! (m/s) 0 (2 (®)
Control 6 5560+3.20 11.00+1.10 1540+1.10 88.90+1.70
Model 6 2970+£2.20 520+0.70 6.10+1.10 49.90 +1.60

H,-treated 6 48.80+2.10  9.90+0.90 12.60+1.10 77.00+1.50
F value 166.525 68.056 112.876 933.904

P value 0.000 0.000 0.000 0.000

MNCV, motor nerve conduction velocity, is s gl S TRL,
trail flick latency, R W WK ] s PWL, paw withdrawal latency,
4 VR s PWT, paw withdrawal threshold , 47 /2 [ {E

F3 AR AL FEAL R B A M FNF-k B p65 W5 3R ik
KPR L H (5 £ )

Table 3. Comparison of proinflammatory cytokines levels
and NF-kB p65 expression among different groups (x )

Proinflammatory cytokines (pg/mg) Np_«B p65

G TNF-a IL-6 (%)
Control 6 1294+025  18.19£0.36  5.00%1.00
Model 6 2421+1.08 3125599  17.00=2.00
Hotreated 6  16.34=1.14  20.10+4.31 8.00 +4.00
F value 237.900 16.407 32.429

P value 0.000 0.000 0.000

TNF -« , tumor necrosis factor - alpha, i 8 3K %€ [ F -« 5 IL.-6,
interleukin-6, 141 il /- % -6 ; NF-k B, nuclear factor-kappaB , #% A
F-kB
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Figure 1 Optical microscopic observations.
Immunohistochemical staining (PV) x400 The structure
of nerve fibers in rats of control group was normal (Panel
la). Number of NF-kB p65 positive cells in model group
increased obviously (Panel 1b). After two - week treatment
with hydrogen-rich saline, the expression of NF-kB p65 in
hydrogen-treated group declined close to normal (Panel 1c).
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xR & REIC (=)

H & A 1 T ol hE activities of daily living( ADL)
TIRRPUIABZY  tricyclic antidepressants(TCAs)
i IRAZ PRI nociceptive pain

RS epithelial membrane antigen( EMA)

it 28 0 FME R

neuropathic pain(NP)

PR % Neuropathic Pain Scale( NPS)
ol 22 5 PR P 0] 4
Neuropathic Pain Questionnaire( NPQ)

2 A

nerve conduction velocity(NCV)

P 22 Dy BE B AR R T O3
Nervous Function Defect Scale(NFDS)
S2HR R B B G I 2
experimental autoimmune encephalomyelitis( EAE)
PLAEELHLTE S Visual Analogue Scale( VAS)
P 22 42 1 2R B0
neuromyelitis optica spectrum disorders(NMOSDs)

JUR R BRI tail flick latency(TFL)
#EL AP F  myeloperoxidase( MPO)

i 4 B 2 1

myelin basic protein(MBP)

A 2 9 i J5T A A A 1
myelin oligodendrocyte glycoprotein(MOG )

$i R paw withdrawal latency(PWL)
i L B{E  paw withdrawal threshold(PWT)
BRI PEM 2595 diabetic painful neuropathy(DPN)

Wl D L o 22 7

diabetic peripheral neuropathy(DPN)

PIRIRIT 850 Pain Management Index(PMI)

A7 R B AL

somatosensory-evoked potentials(SEPs)

TR EC body mass index(BMI)
JRPEZ K VEMZHR  pain polyneuropathy(PPN)
S PEJR B A2 painful peripheral neuropathy(PPN)

i JBE 5 A N

IR

thermal perception testing( TPT)

painDETECT [0]4#&  painDETECT Questionnaire( PD-Q)

RGATH
£ 4 U 25 5 1k

systematic review(SR)

fibromyalgia syndrome(FS)

BRI SR Present Pain lntensity(PPl)

INEFYEM 29K small fiber neuropathy(SFN)
O WURE BE 15 442 53 2

thrombolysis in myocardial infarction(TIMI)

Mgy Tk A LR
MFEZ A,
B A i P50 25 A A
— AR AT

excitatory amino acid(EAA)

thromboxane A,(TXA,)

failed back surgery syndrome(FBSS)
nitric oxide synthase(NOS)

WAL PEIRGE 406 hereditary sensory neuropathy (HSN)
BB VEIRSE B 3 M &
hereditary sensory and autonomic neuropathy(HSAN)

3% 1 A 2 0 1 LS
hereditary neuralgic amyotrophy(HNA)

b e Ve S (S
hereditary motor and sensory neuropathy( HMSN)

LRI TR
T 1 Ak

ethylenediaminetetraacetic acid (EDTA)

intention to treat(ITT)

BB HAALEIAEH AL motor unit action potential(MUAP)

£ Bl

vibratory perception testing( VPT)

e [ R R A B 1 AR
China National Knowledge Infrastructure( CNKI)

P KA E R B periaqueductal gray(PAG)

JHE R FE P o

tumor necrosis factor-alpha( TNF-a)

JEH #2295 peripheral neuropathy(PN)

BHEEE  total cholesterol(TC)
B ZHKPUE  tissue polypeptide antigen(TPA)



