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ABSTRACT

The leaves of Cyclocarya paliurus (Batal.) lljif§kP) have long been used in traditional Chinese igilee for the
treatment of diabetic mellitus (DM). The aim ofstetudy was to investigate the effect of aqueotaats from CP
leaves (ACP) on sciatic nerve conduction velod€V) and several serum indicators in rats with t@pdiabetes.
Male Wistar rats were used for inducing the DM miptiee variation of body weight, blood glucose ageheral
status showed the success of modeling. After tigéty ACP, the sciatic NCV and contents of serurf{iGTNF«

and NO were ameliorated significantly (P < 0.05) pamed with DM model. This research demonstrates AGP
offers potential for intervening diabetic periphereeuropathy.
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INTRODUCTION

Diabetes mellitus (DM) is one of the most multipkexd common disease in clinical practice. Diabpgcipheral
neuropathy (DPN) is the most commonly reported ltergn diabetic complication, affecting up to 50%tybe 2
DM patients [1]. One prominent symptom of the dége#s nerve conduction velocity (NCV) deficits esp#y
longer nerve fibers [2]. The pathogenesis of DPNdmplex and it is believed to be a multifactoi@thology
involving hyperglycemia, oxidative stress, dysligidia and the polyol pathway, hexosamine pathwayraalation
of advanced glycation end products, loss of calchameostasis, et al [3-5]. A number of neuropoietitokines
including interleukin-1 (IL-1), interleukin-6 (ILY ciliary neurotrophic factors(CNTF), tumor nedsofactor alpha
(TNF-«), transforming growth factor beta 1 (T@E®E) exhibit pleiotropic effects on glia cells andunens and show
importance for the homeostasis of the periphegadfral and autonomic nervous systems[6-8].

Cyclocarya paliurugBatal.) lljinsk (abbreviated as CP), commonly Wmoas ‘sweet tea tree’, is a medicinal herb,
which has been widely used in China as drug fortimran traditional Chinese medicine for the treatrhof DM.

In addition, CP antihyperglycemic herbal tea haanbapproved by the United States Food and Drug Aidination
(FDA), which was the first health tea from Chinatifieated by FDA [9]. Many studies have demonstththat CP
possesses a variety of bioactivities, includingigmiertensive, hypoglycemic, hypolipidemic, and iexidant
activity [10, 11].

In the present study, we investigated the effecagdieous extracts from CP leaves (ACP) on scia@y Nnd
several serum indicators in rats with type 2 diabgin the hope of finding their potential preventof DNP.

EXPERIMENTAL SECTION

Chemicals and Instruments
STZ were purchased from Sigma-Aldrich (St. Louiso.MUSA), Rat TNFe ELISA Kit (R131029-12b) and Rat
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NGF- ELISA Kit (1909871108) were purchased from NEOdRience technology, China. Nitric oxide (NO) assay
kit was purchased from Nanjing Jiancheng Bioengingelnstitute, Nanjing, China. All other chemicadsd
reagents used were of analytical grade.

Plant material and preparation of ACP

CP leaves were collected in Zhangjiajie, Hunan mm®, China and authenticated by Dr. Chongmei Xumfithe

Department of Pharmacognosy of Weifang Medical ®rsity. A voucher specimen (No. 20131102) was diégubs
in the herbarium of the university. The ACP wasaiie#d by water extraction in previous study anddhetents of
polysaccharide and total polyphenol were (479.3 Blmg/g and (38.3 + 2.3) mg/g, respectively. €kracts were
dissolved in ultra pure water before experiments.

Animal treatments

Male Wistar albino rats weighing between 180-22Weye provided by Weifang Medical Experimental Anima
Center and bred in standard animal facility. Alpesiments on animals were conducted in accordaitbeawd after
approval by the Institution Animal Ethics Committeef Weifang Medical University. The animals wemrpkin
controlled conditions of temperature (20-24 °Cjatige humidity (60-70%) and 12/12 h light/dark yand fed
with standard pellet diet and watad libitum Ten rats were selected randomly as a controlpgfgwoup 1). The
remaining rats were fed with high fat diet (HFD)ftek six weeks, the rats were injected intrapegtdly with a
dose of 35 mg/kg streptozotocin (STZ) in citratédrupH=4.5) and the rats in control group weredted with the
same dose of citrate buffer. Blood was drawn frbmtail vein after 72h to measure blood glucosel&\Animals
with blood glucose under 10 mM were fasting an&dtéd once again. Five weeks later, the animals bltod
glucose >11.1 mM were selected and divided integhgroups according to their blood glucose gradesth as
follows: Group 2 (n=20, DM model); Group 3 and 4raveDM rats treated with ACP: group 3 (n=12, 0.047
g/kg/day); group 4 (n=12, 0.094 g/kg/day). Eachugravas administered by gavage once a day for 8 svétdts in
group 1 and 2 were treated with an equal volumdigifiled water.

General status of the rats
General status and food intake were observed alayyin addition, the values of body weight andobl@lucose
were determined regularly.

Blood sampling and biochemical analysis

Five weeks after the DM model was induced (the tiratore drug administration), five animals from gpo2 was
selected randomly and anesthetized by 10% chlgadhite (0.3 mL/100 g) after overnight fasting. Witle subjects
prone, right sciatic nerve was dissected with agleeedle, and then the nerve conduction was nratlecaorded
through an YSD-4GA Physiological and Pharmacoldgeeriments more LAU (Huaibei Zhenghua Biologic
Apparatus Facilities Co. Ltd., Anhui, China.). N@¥s calculated using the following equations: NGK:(m/s) =
distance between stimulating and recording eleetrbdatency [12]. Then the blood samples from heeste
collected and centrifuged (17465 g x 10 min), theusn was separated and stored at -80°C until asalysthe end
of the treatment, all rats were anesthetized basettie method above, and blood samples were cetlentd NCV
was detected. The serum N@FRand TNFe activity were determined by commercial ELISA kitsing a BioTek
microplate reader, Gene Co., Ltd. USA.

Statistical analysis
The experimental results were subjected to varianedysis using SPSS 16.0 and expressed as mdan = S

RESULTS

General features of experimental rats

Compared with the normal control, DM rats had tied fur and anabrotic tail with symptoms i.e. pbbgia,
polydipsia, polyuria, thickened urine smell and estisigns of DM. Treatment of ACP improved theseegeh
features. Blood glucose(BG) levels were similathiea four groups before the experiment, whereasatimals fed
with HFD and injected with STZ developed high levef BG. BG levels of animals in DM group didn'tacige
much since molding and no significant differencesawecorded throughout the administration periaiyéver BG
levels decreased significantly € 0.05) in treated groups. The value of body weigi¢re decreased after a period
of increase causing by the abundant nutrition oDHBrug administration groups prevented the bodighteloss
significantly. During the experiment period, ratsriormal control group all survived however fouinaals died
from intubations problems during drug administrati;ncluding one from group 2, two of them from gpo3 and
another one from group 4. Two animals died from degelopment of the disease. The animals were psig
immediately after death, and no abnormality wasoled in gross examination (Table 1).
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Table 1 Effect of ACP on body weight, blood glucosand mortality. (mean + SD)

group 0 week 6V 12w 16w 20w

1 10 10 10 10 10
n 2 20 20 14 14 13

3 12 12 10 10 9

4 12 12 11 11 11

1 200420  268+25 328439 367+46 412450
BW 2 200420 43836 476466 492459  466+62
(9) 3 200420  453+43 485461 526+68 548468

4 200420 417439 471447 517458 560466

1 3.3x0.5 3.4+0.4 3.240.7 3.6+0.5 3.8+0.6
BG 2 3.3+0.5 17.6+471 15.9+#3.8 21.2+43 21.1+5.0
(mM) 3 3.3+x0.5 17.1#3.7 14.6+4.1 13.8%2.9 8.2+1.9

4

3.310.5 17.3+4.0 15.0#3.6  10.1+2.2 4.4+0.9
" P < 0.05 compared with the normal control grodip; < 0.05 compared with the DM group. a, when STZ ingected; b, when gavage was
conducted.

Type 2 DM is a complex and heterogeneous disortaracterized by a persistent hyperglycemia. Inpitessent
study, we successfully induced DM rat models byiieg them HFD together with a twice injection ofvaose
STZ. This approach gained a success rate over 3@bsnvauld contribute to the efficient utilize of eeqoment
animals. To assess the developments of DM, meatizitg, fur condition, water intake, food intakedsurvival of
the rats were observed every day. Body weight daddbglucose of the rats were determined every weeks.
Serum indicators and NCV was detected in two stdd@@M, when before and after the treatment respelsti After

12 weeks feeding of HFD and 6 weeks after the tigawf STZ, early functional abnormalities in th&atic nerves
were observed, including reduction in NCV and alteserum indicators.

Measurement of serum indicators

As shown in Table 2, the increased serum level@¥F-5 and TNFa were found to be significanP & 0.05) in DM
rats. Contents of NO were found to be increasedifgigntly (P < 0.05) at first few weeks, whereas decreased
significantly @ < 0.05) about two months later. These serum indisavere ameliorated in ACP treatment groups
versus DM model group.

Table 2 Effect of ACP on serum indicators in DM ras (mean + S.D.)

group 1 2 3 4
n 10 13 9 11
NGF (ng/ml)  2.1#0.7 12.7#16 10.6+1.4 85+11
TNF-a (pg/ml)  20.0£1.5 38.3x3'1 33.3x2.8 28.1:3.5
NO ummol/L) 23.1#1.9 13.4+25 156+3.2 18.7+2/4
" P < 0.05 compared with the normal control groliB;< 0.05 compared with the DM group.

B post treatment
30T Obefore treatment

s/t (m/s)

group 1 group 2 group 3 group 4

Fig 1 Effects of ACP on sciatic NCV in DM rats (mea + S.D.)

It has been proven that hyperglycaemia and OS pdaysmportant role in the pathogenesis of DM chroni
complications [13, 14]. Meanwhile, hyperglycemiada®S have also been implicated as critical faciorshe
development of DPN. DPN develops as a result oketglgcemia induced metabolic and microvascular ghan
Insufficient function of peripheral nerve is mantégbas slower NCV and disordered biomarker in sengaiuding
NGF$, TNF-w and NO contents. In the present study, a typicatacteristic of hyperglycemia was observed in the
DM model group and we measured the serum leveldN#-a, NGFf8 and NO. Mean values of serum TNFand
NGF level were found significantly increased in DM gpoT his result was consistent with previous studied
manifested the key roles of serum TMnd NGFB level in DPN.
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Effects of ACP on sciatic NCV in DN rats

The results are shown in Fig 1. Influenced by thabetic, the NCV of DM rats in group 2 was muchwvsid
compared with the normal subjects in groupPl<( 0.05). However, the groups treated by ACP weriabip
improved than the DM group.

NCV studies can be used to quantify the nerve ynjiDPN. In our study, ACP was found to reverse dieficiency
of NCV significantly. Furthermore the results showtbat the levels of TNk-and NGFg in different groups were
correlated with NCV which shows significant negategrelation with NCV.

CONCLUSION

In summary, our findings suggested that ACP coiddificantly reduce serum biomarker TNFFand NGFB and
alleviate NCV deficits, which might be the import@motective mechanism against DPN in rats witletgDM.
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