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ABSTRACT

Diabetes mellitus is an important problem in hunzard also it occurs in many animals, particularlypet. This
study was to evaluate walnuts effects on serumertration of glucose, triglyceride, Cholesterol,ML, LDL and
HDL in experimental diabetes mellitus in rat. 30len@/istar rats with age of 8 weeks and weight & 2@0 grams
were selected. Then these rats were divided iv® diroups, 6 rats per group. Diabetic treatmentugreand
diabetic control group received subcutaneous alsirgpse of Alloxan (100mg/kg BW) in saline solutiBour
control group and control group received subcutameaaline normal (100 mg/kgBW). After observed atied
symptoms (Polydipsia, Polyuria,Glucosuria and Hygbgremia) in groups that were received Alloxan, hewe
initiated to feeding treatment group and diabetieatment group in the ratio of equal with walnutsdapellet.
These groups were fed for 10 days. Blood sampléected from whole groups at the end of 10day. &atidn of
the serum levels of triglyceride revealed statédtic significant differences in diabetic treatmegtoup and
treatment group with control group, but decreaseadniéicantly compared to the diabetic control group
(P<0.05).Evaluation of the serum Levels of VLDLrdased significantly in diabetic treatment grougdareatment
group compared to the diabetic control group, bid dot reveal statistically difference comparedth@ control
group (P<0.05). Evaluation of the serum levels @LHdid not reveal statistically significant differee between
groups (P-0.05). The walnut can be used as a natural fruipi@vent than diabetes mellitus disorders.
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INTRODUCTION

Diabetes mellitus is syndrome occurs due to lacknsfilin secretion or decrease in tissue senibtynsulin and
results in disorder in carbohydrate, fat and proteietabolism [9].Regards to that diabetes is oneamimon
diseases at world increasingly and there is nonileftherapy by now,therefore only promising methiocudes
proper care and controlled feeding and any ovetgedmay result in irretrievable consequences. hbelies, in
addition to serum levels of glucose, triglyceridaolesterol, HDL, VLDL and LDL are increase sigo#ntly which
each have related problems [8, 26]. The most imaporiphysiological event in diabetes mellitus inesd
hyperglycemia which occurs due to 3 cause: 1. eerén glucose arrival rate into different cellsD&crease in
glucose in different tissue. 3. Increase in glucpsmduction by liver (gluconeogenesis) [9]. Maimgtoms of
diabetes mellitus include: polyuria, polydipsia dasing weight unlike sufficient feeding. Diabeissdivided into
two groups totally: 1. Diabetes type | or insuliepgndent diabetes mellitus (IDDM). 2. Diabetes thjper non-
insulin-dependent diabetes mellitus (NIDDM)(9). Tdien of this study is evaluating therapeutic e8ext walnuts
on biochemical tableau of experimental diabetesis so that to find whether walnuts can take moldecreasing
effects of diabetes mellitus. The induction of ekpental diabetes in the rat using chemicals wtselectively
destroy pancreatic B cells is very convenient antpke to use. The most usual substances to indiabei@ds in the
rat are alloxan and streptozotocin. Alloxan areeijdised to induce experimental diabetes in aninddlexan and
the product of its reduction, dialuric acid, esisthbla redox cycle with the formation of superoxiddicals. These
radicals undergo dismutation to hydrogen peroxitlee action of reactive oxygen species with a siamdbus
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massive increase in cytosolic calcium concentratianses rapid destruction of B cells. Summing bp, toxic
action of alloxan on pancreatic B cells are the sifirseveral processes such as oxidation of estei@t groups,
inhibition of glucokinase, generation of free radécand disturbances in intracellular calcium hostesis [32].
Walnutis fruit fromJuglandaceae family andJuglaregiR species.contain a high percentage of carbateydk
highfat (68%)with 8.3% omega 3fats specially PohsHiturated Fatty Acids PUFA[(70%) suchas linole2ég) and
linolenic acids(58%)and Ecosa Pentatonic Acid(ERAYosa Hexanoic Acid(DHA)] and Mono Unsaturatedyat
Acids [MUFA(18%)] and saturated fatties12% [2,3,4(515,16,24,29,30,33,34],high quality&high digbki
protein (14.4%), Necessary Amino Acids(24,34) vitsnsuch as A, Bl (Thiamine),B6,B12, C,E,Folic acid
Nicotinic acid (Niacin), Pentatonic Acid, and a Ihigercentage of dietary fibre (9.7%) [2,4,5,14,4632].Walnut
contain many minerals such as Fe 0.21gr/kg), K@/88),Mg(1.34 gr/kg),P (3.5 gr/kg),Ca (0.89 gr/kghd
Zn,Cu,Co, Mn, Se & only Na(0.01%) and contain TasrAnti-oxidants,Anti Inflammatory agents,Anti lefeous
agents and etc. [24,34].

MATERIALS AND METHODS

30 maleWistar rats with age of 8 weeks were sefietiéeighted by true digital balance and dividea ibtgroups, so
that there were 6 rats per group. In order to geduo environment, first they were maintained week into the
special cage and maintained at 232@ith a 12h dark and light. Average weight of gibups was 200+20 gr. At
first day, one of groups were bled and blood sesample were separated and analyzed after centrifdfpgxan
monohydrate(by Fluka Co, in 10gr package)was ugédduce type | diabetes mellitusDiabetic treatngrnoup and
diabetic control group received subcutaneous desidgse of alloxan (100 mg/kg) in saline soluti®wour control
group and control group received subcutaneousesalimmal (100 mg/kg). Injection after 1 week ingibups was
repeated. After second injection, groups that xexkialloxan, showed diabetic symptoms including/gigisia,
polyuria,glucosuria and hyperglycemia, which blagidcose was measured in fasting mood by digitat@teter
one day after second injection, showed hyperglya€he2.50+ 4.52 mg/dl) to healthy rats(86.6+3.16 df)g/and
glucosuria was confirmed with human urine taped@aynchereg-Nagel Co). Groups were fed by bottomksédter
observing diabetic symptom:

Group 1: receiving physiological serum as a corgrolup, was fed only with pellet 5010 gr daily.

Group 2: receiving physiological serum as a treatngeoup was fed with(25+5 gr walnuts) + (2545 gtlgt).
Group 3: receiving alloxan as a diabetic controlugr was fed only with 50+10 gr pellet.

Group 4: receiving alloxan as a diabetic treatngeatip was fed with(25+5 gr walnuts) + (2545 gr p8ll

This groups were fed with this method twice a d&jhole groups were fed and maintained 10 days uabdeve
mentioned conditions and were controlled everydaycertain time, then remaining food was weighted afier
defining amount of last day consumed food, fresidfavas fed.Meanwhile, during day from consumingnutg by
treatment group and diabetic treatment group wsisrad. Blood samples collected from whole grougbaend of
10 day and was gathered test tubes, tubes lids elesed with Para film then were centrifuged forrhibhutes at
2500 turn/minute and serum were separated and zathlyWhole rats were anesthesia by chloroform asgjar
then were bled by de-heading method and duringdbigecare was performed to blood enter into thé tidses
slowly and tangent with wall. Glucose, triglyceriddolesterol and HDL serum levels were measureenzymatic
method with commercial kits built in BIOCHEMISTRMadtory by producer Co, because of proposed wavds wi
spectrophotometer BIOWAVE model F2100 built in Eargl, and serum values of LDL and VLDL were caladat
according to follow formula:

triglyceride

VLDL = LDL = cholesterol — (HDL + VLDL)

After obtaining results, comparing average paramsatbtained were measured statistical experimer®¥N and
Paired student’s t-Test by software SPSS. Studgdegs completely randomized.

Table 1: Indicated serum levels of bloagucose(mg/dl) in pure control group, control group, détib control
group, treatment group and diabetic treatment group

Table (1) Serum levels of Glucose (mg/dl)

Pure Control group Control group  Treatment group Diabetic treatment group Diabetic control group

8663+ 316 80830F 800 8076* 815 8508 1438 162550+ 4552 ~ Clucose
A a a a b

Similar letters in each row indicated no meaningdfifference statistically (p> 0.05)
No similar letters in each row indicated meaningfifference statistically (p<0.05)
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Evaluation of the serum levels of glucose reveatdistically significant differences between dib control
group with control group and also between treatrgemtip and diabetic treatment group with diabetictol group
and control group. (P<0.05)Blood glucose level iabétic control group that receiving alloxan hadamiagful
increase as to pure control group and control gfoutpin diabetic treatment group and treatment graoevealed
decrease statistically significant as to pure @amgroup and control group (P<0.05).

Table 2: Indicated serum levels tfiglyceride (mg/dl) in pure control group, control group, ditilb control group,
treatment group and diabetic treatment group.

Table 2: Serum levels of Triglyceride (mg/dI)

Pure Control group  Control group  Treatment group Diabetic treatment group Diabetic control group

7700 973 8230% 1307 8900t 640  9asoF 515 o7R5+ 42 TMoveerde
A a c c b

Similar letters in each row indicated no meaningfifference statistically (p> 0.05)
No similar letters in each row indicated meanindfifference statistically (p<0.05)

Evaluation of the serum levels of triglyceride rabesl statistically significant differences in ditibéreatment group
and treatment group with control group, but deardasgnificantly compared to the diabetic contraup. (P<0.05)
Blood levels of triglyceride in diabetic treatmegitoup and treatment group revealed decreasestgtaliy
significant as to diabetic control group andrevealecrease statistically significant as to cohgroup (P<0.05).

Table 3: Indicated average serum levels of cholesterol dihgi pure control group, control group, diabeatantrol
group, treatment group and diabetic treatment group

Table 3: Serum levels of Cholesterol (mg/dl)

Pure Control group Control group  Treatment group Diabetic treatment group Diabetic control group

1005+ 603 osest 545 9073t 2n4 8788t 1118 12045+ 55 Cholesterol
A a b b c

Similar letters in each row indicated no meaningfifference statistically (p> 0.05)
No similar letters in each row indicated meaningfifference statistically (p<0.05)

Evaluation of the serum levels of cholesterol rés@astatistically significant differences betweaalatic control
group with control group and also between treatrgemtip and diabetic treatment group with diabetistml group
and control group (P<0.05). Blood Cholesterol laaediabetic control group that receiving alloxaadmeaningful
increase as to pure control group and control gfoutpin diabetic treatment group and treatment graoevealed
decrease statistically significant as to diabetictiml group and pure control group and controlugr (P<0.05).

Table 4: Indicated serum levels of VLDL (mg/dl) in pure caitgroup, control group, diabetic control group,
treatment group and diabetic treatment group.

Table 4: Serum levels of VLDL (mg/dl)

Pure Control group Control group  Treatment group Diabetic treatment group Diabetic control group

1556+ 104 1990% 261 2140% 7148 2776t 703 2945+ 202  VLDL
A a b b b

Similar letters in each row indicated no meaningfifference statistically (p> 0.05)
No similar letters in each row indicated meaningdfifference statistically (p<0.05)

Evaluation of the serum Levels of VLDL decreaseghicantly in diabetic treatment group and treatigroup
compared to the diabetic control group, but did mteal statistically difference compared to thatoad group
(P<0.05).

Table 5) Serum levels of LDL (mg/dl)

Pure Control group Control group  Treatment group Diabetic treatment group Diabetic control group

a967% 343  4e20* 014 4103t 470 3566F 1403 6540+ 1133 Pt

a a a c b

Similar letters in each row indicated no meaningfifference statistically (p> 0.05)
No similar letters in each row indicated meanindfifference statistically (p<0.05)

26
Scholars Research Library



Ahmad Ostovaret al Euro J Zool Res, 2014, 3 (3):24-30

Table 5: Indicated serum levels of LDL (mg/dl) in pure cahtgroup, control group, treatment group, diabetic
treatment group and diabetic control group.

Evaluation of the serum levels of LDL revealedistatally significant differences between diabetantrol group
with control group and also between treatment grangh diabetic treatment group with diabetic congraup and
control group (P<0.05).Blood LDL level in diabetiontrol group that receiving alloxan had meaninghdrease as
to pure control group and control group but in ét&btreatment group and treatment group revealedrease
statistically significant as to diabetic controbgp and pure control group and control group (BSD.

Table 6: Indicated serum levels of HDL (mg/dl) in pure awhtgroup, control group, treatment group, diabetic
treatment group and diabetic control group.

Table 6) Serum levels of HDL (mg/dI)

Pure Control group Control group  Treatment group Diabetic treatment group Diabetic control group

2330+ 053  2524F 100 2826 068 24467+ 067 2230+ 053 Pt

a a a a a

Similar letters in each row indicated no meaningfifference statistically (p> 0.05)
No similar letters in each row indicated meanindfifference statistically (p<0.05)

Evaluation of the serum levels of HDL did not revaatistically significant difference between gpsuP-0.05).
DISCUSSION

Today diabetes mellitus is one of the importanbfgms in human wad animal society. Also, in vetamydiabetes
mellitus occurs in most animal specially in petd &mencourage animals to do different works, usimgcolate and
sweetness is current [8]. What is important in dieb mellitus is increasing of blood glucose learedl change in
insulin level or insulin receptors? As result, ladkconsuming blood glucose results in sets of bwia changes in
body that can make significant changes includingagenesis, lipolysis and gluconeogenesis. Wheswuing

blood glucose does not occur. Glucagon hormone#sers and cause to above changes, as result, gtpreden

level decrease and it is synthesis is lowered duhibitor of glycogen synthesis enzyme [8, 26].

As result of gluconeogenesis, body proteins decaega@nd blood glucose increase and ammonia andmiltdze
produced from protein metabolism to supply enef@w. the other hand, body's fats will be decomposes td
sensitive of lipase enzyme to hormone, then it edosncrease of lipoproteins, triglyceride andlebterol. Acetyl-
COA resulted from metabolism must be reacted wikhlaacetate (C4) and enter to Krebs cycle as ditrid (C6)
but cannot be used because of lack of oxaloac@a®8]. As result have two ways:

A) 3 molecules of Acetyl-CoA combined together thgimes cholesterol molecule. B) Chooses ketogeryzsis
gives rise ketone bodies (beta-hydro butyric aaitbtone, acetoacetic acid) [26]. There are diftetearapeutic
methods in order to diabetes treatment includinpdbiclamide (increase of insulin effect), Metfornfdecrease of
liver glucose exit and decrease of insulin strenfth, 21], inhibitory drugs:-glycosidase (control of compound
carbohydrate being decomposed and latency in moobaede’s absorption from digestive system) [2F,3hd
Troglitazone (A mechanism including skeletal muséteabsorbing and taking glucose and increasingitéty to
insulin).

The aim of study is evaluating therapeutic effedtdates on biochemical tableau of experimentdietias in rats to
find whether dates can take role in decreasingetégbmellitus measuring blood glucose showed fitet alloxan
prescribing serum level of glucose has meaningeeme in diabetic control group compared to corgroup.
Alloxan influences or-islets Langerhans cells and causes to cell decsitiqo which it is symptoms are polyuria
and polydipsia. Alloxan effects in giving rise tdalletes mellitus is resulted from free radical pitbn
(superoxide and hydroxyl) and on the other harahitses to these cells decomposition by increasingcellular
calcium concentration. Results of this study ameoedance with research result of Szkudelski (1988), Kim et
al. (1994) [17], Killiber et al. (1996) [19] and \&feer et al. (1978) [35].

Walnut prescribed in Diabetic treatment group anelaiment group decreased blood glucose levelscaupeith
Diabetic control group was almost a blood glucaseel in the control group. Mechanism that couldlaixpthe
effect of walnut on lowering blood sugar is unknovut it may be concluded was too low Walnut glectsvel
(10%), and it can be glucose penetration to tisgueabetic animals. [22] Koohi (1386) has dormikir results
with the use of the Date in diabetic rats gaineth#& the results are consistent. Alizadeh (13&&)cE of honey
consumption in the diabetic, has been reporteddaae blood sugar, which is consistent with thislygt
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On the other hand, fiber level is high in dates sl can prevent from diabetes mellitus spreadchdaism is not
clear but it can say that fiber prevents from fastease of glucose by causing latency in stomagbtyand cause
to latency in hungry feeling. It also, can be deposed into colon by micro-flora and give rise torsithain fatty
acids, this fermentation cause to liver glucosalpction decrease and by this way cause to decgtasese after
meal. Obtained results from this study are accarelavith other results of researchers [12, 36] Ju. €2003) have
reported effect of dietary with high fiber as facito decreasing blood sugar [13]. As walnut con&srhigher fiber,
can perform this influence.

Also Mg as element that it is lack is observediabdtes mellitus and cardiovascular disease aigrigsulted from
urine excretion, decrease in absorption from imestglucosuria and urea excretion. Mg takes ingodrtole in
carbohydrate metabolism and insulin function andafactor that acts in transport, Jointing and ghgcsecretion.
Insulin cause to increasing of Mg arrival into thedl while this problem is observed in diabetestyfiDMM). Mg
level is relative high at dates, thus can interfeith carbohydrate metabolism and other mentioreesks adjusts
increased level of glucose. Results of this reseane in agreement with that of Chetan et al. (20@2
Koohi(2008) evaluated effect of Date on induceddias by Alloxan which are in agreement with resolt this
study [20].

Alizadeh (2008) evaluated effect of honey on indudabetes by Alloxan which is in accordance witese results
[1]. Zn is one essential element for insulin metane, and usually decrease in diabetes fiypges dates contains Zn,
can be effective in preventirfizcells decomposition [7]. Miller et al. (2003)[3%erum levels of cholesterol after
prescribing Alloxan in diabetic control group relveaeaningful increase. In diabetes occurred, gleccannot
supply energy,p-cells of pancreases destroyed, insulin loweredumm glucagon is increased. As result this
increasing of lipolysis occurs. On one hand produkeetyl-CoA cannot enter to Krebs cycle and fraambining 3
molecules, cholesterol is produced [8, 14 and 26].

At diabetic treatment group and treatment group asrum level of cholesterol reveal meaningful dased
compared to diabetic control group, pure contrabugr and control group. Also decrease is high irbelia
treatment group and cholesterol level is lower carag to control group. Cause for cholesterol desingacan be
due to low level of cholesterol in dates [1,15].

On the other hand, due to the essential fatty afdded in walnut is especiallyas linoleic acid alimblenic
acid.JK.chan et al 1991 [5] in their study of tHéeet of dietary linolenic acid and linoleic ande@ containing
serum cholesterol levels were performed on serualesterol levels have been observed to show afwigni
decrease. Because of Walnut contain high levelsnshturated fatty acids, especially linoleic amublinic can
bedecrease cholesterol levels.

Cholesterol into the body to be transported bygipteins or Esterified by fatty acids. If Esterifion do by
polyunsaturated fatty acids especially necessdty &ids, it can easily be done Cholesterolmetabptropping
and placement in cell membrane, that it can edmlydone Cholesterol metabolism that is evidencéestarol-
lowering. It to the other side polyunsaturatedyfattids can increase the activity of carrier protef transferred
cholesterol ester in the body that as a resub®ttansfer of cholesterol to simplicity [2].

Serum levelof triglyceride in diabetic control gmhave increased after prescribing Alloxan whichesulted from
effect of Alloxan orB-cells of pancreases and decrease of insulin s#raniollow increasing glucagon and induced
lipolysis process [8,14,26].

But despite the increase triglyceride levels ithnormal range of reference sources. But to asg¢his parameter
does not seem like a lack of glucose consumptiaisesmrelease of reserves triglyceride storage qléceluding
the liver and the adipose tissue [9, 28].

Walnut consumption decrease triglycerides in diabgroup and Treatment group. Triglycerides levals
mentioned groups less than Diabetic control groupbhigherthan control group. Amounts of esserftttly acids,
especially polyunsaturated and necessary fattysacidvalnuts is high and after attracting effeottaglyceride
metabolism and decreased liver triglyceride sytaee activity. Triglyceride levels will result dease. Presence of
unsaturated fatty acid particulary3 prevent from increasing lipids ,and synthesiattfy acid and triglyceride on
liver, that these result are in agreement with thiatKinsell (1987) [18]Effect of unsaturated fathcids on
cardiovascular disease is reviewed.Showing thaswoption of these fatty acids can decrease triglyedevels.
Walnut have high amount of linoleic and linolenaids that due better transfer of lipids by lipopins and will be
decrease triglycerides.
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Triglycerides levels in Diabetic treatment group &freatment group compared with the control graepealed

significant increased that is caused by diabete27Pbut despite the significant increase in theamnormal range
is referenced. Increasetriglyceride due to incréddeDL levels that are created as a result of die®eThe body
needs to be transfer of triglycerides are the migjoprotein carrier of triglycerides is VLDL. (9he results with

the results Howard et al (1987)and Saxena,et 829 consistent [3,33].

Triglycerides levels in Diabetic group comparedhaihe control group,revealed significant increadédle in
Diabetic treatment groupand Treatment group contpaii¢h Diabetic control group and control group ealed
significant decreased.Increase of cholesterol $eviel Diabetic control group stimulates synthesigrnca
cholesterollipoprotein (LDL).Therefore, it will inease in the serum, whereas the two groups meudtigvnut
reduce serum cholesterol levels due to the red&tad and results in decreased serum LDL levelstaldolized of
plasma lipoprotein by multiple enzyme and recepimme and the LDL called lipoprotein refer can beaahelized
by the hepatic LDL receptor.The client is willing saturated fatty acids. If saturated fatty aci@place with
unsaturated, LDL levels will decrease. Walnut atsotain unsaturated fatty acids is the result @feling LDL
caused by cholesterol reduction and also due tautisaturated fatty acids.These results are consisigh the
findings of other investigators [2,4,5,15,16,24,29]

Serum HDL levels in diabetic control group and @éii@btreatment group and treatmentgroup don’t sktatistical
difference with the control groups. Or about diasatdicated and Walnut consumption hasnoteffecteoam levels
of this parameter.

The overall conclusion of the results of reseavehlnutsconsumption in normal range in healthy sttbjand in
diabetic subjects due to decreased serum levgiobse, cholesterol, triglycerides, VLDL, LDL cha useful. But
how much of walnuts a day can be used? May nebdftother investigated.

Suggests:
1) To be investigated in humans.
2)Otherhormones especially pancreatic hormones aftministration of walnuts to review.
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