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Received: 2020/08/18 streptozotocin to induce diabetes type II. These rats with fatty liver were
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BT I and the blood samples were taken from the heart. After the measurement of
the levels of serum liver enzymes, the obtained findings were analyzed
using the two-way analysis of variance and Bonferroni post hoc test. A p-

Corresponding value of less than 0.05 was considered statistically significant.
Author: Results: The obtained results of the current study showed that aspartate
Abdol Ali Banaei Far, aminotransferase and alanine aminotransferase in the HIIT with Thyme
Islamic Azad honey group significantly decreased, compared to those reported for the
University of Tehran control, HIIT, and Thyme honey groups. In addition, alkaline phosphatase
banaeifar a@iau.ac.ir in the HIIT with Thyme honey group significantly reduced, compared to
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Abstract
Introduction: Diabetes type II causes structural and functional changes in
the liver resulting in high concentrations of aminotransferases. The purpose
of this study was to examine the effects of high-intensity interval training

Materials and Methods: A total of 36 male Wistar rats were treated with
a high-fat diet for 20 weeks and then injected with a 25 mg/kg dose of

then divided into four groups of control, HIIT, Thyme honey, and HIIT

were designed for the training groups. A Thyme honey daily dosage of 3
20; 8(3) g/kg was given to the nutritional interventional groups using oral gavage.
Finally, the rats were subjected to anesthesia at the end of the 8th weeks,

that of the control group; however, this decrease in comparison to those
reported for the HIIT and Thyme honey groups was not significant
(P<0.05).

Conclusion: It seems that HIIT and consumption of Thyme honey, both
alone and interactively with greater effectiveness, can help reduce the liver
enzymes in diabetic rats.

Keywords: Diabetes Type II, Liver Enzymes, High-Intensity Interval
Training, Thyme Honey

Access This Article Online

Quick Response Code: Journal homepage: http://jdn.zbmu.ac.ir

How to site this article:
Abdi Ardekani M, Banaeifar A, Arshadi S,
Abed Natanzi H. Effect of High-Intensity
Interval Training and Thyme honey on liver
enzymes of type II diabetic rats. J Diabetes
Nurs. 2020; 8 (3) :1160-1174

W\ %


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

pISSN:2345-5020 5 ol 5 iy (obgy (gole dolibias

eISSN:2423-5571 A9 bl oF o los (A Jlw
NE-NYY iolxin

99 &8 b o Sl ge G S BT (el ol Joas 9 (29U (1 03 3G
Tk wle (e (g ) dloms T8 Ly Aadlane SISl sae ol e

gtz olas axly bl oliT olKils ¢ 23555 pole § Gy Co b 0aSadls ()5 (S5a0s0 528 09,5 «(5 550 (gozls )
olrl ol
OlRl Ol wogir Gl als (oDl Sl5T olSasls o 25555 psle 5 (s S 0aSLadls + 55 )5 (555l 09,5 el
Ol Ol iz ol 9ty (oodll ST olRils o 05555 pole 5 (o Cor 00Kl (25555 (STelse 503 09,5 sl Y
Ol Ol ol s Slaghos g pole wmly ool SliT olSails ¢ 555 pole o (o Sy 05,5 slobiwl ¥
banaeifar_a@iau.ac.ir o> 65 axly odlal of5T olSisls 3 Sl dalloe 1 ghmmmd 0w g3

oS
ol (oo Yl sk czrge 05 50 60 Shae 5 Slaislo Dl pss olml LY g5 Cubio 1 b g oo
Lol gl June Bpas 5 9l (55150 (2503 il adlllas ol (gl Bue 09 o0 51kl il
25 Vegh bo 2l slaghse o5

o 9 7R @ b Al aa Ve Gl e Jliass 5 Gise e Y7 Ghaghy (al 5o (g 9 9190
oy S L b 098 Jlez a4 ¥ g Colis W gl 05 5keSTe 5 oo YO (liee 4 eogison il B,
el gy e gl (2 e ARaR Ct W (oS o L ol 2y 5 gl o (29l (2503 (7S
4 yhie OF ;5 0ud3d, 0 FkSTp S Y 55 b ailis; crdasl e g plonl (i jed (slo 05, gl im0
plsl S5l 655093 5 (SLB labge (L ,o ol ol o3 (ol adis aAldlas 095 slatge 4 5105 s,
hele 99 (ibly Julow ogesl 5l oolital b b atdly o g5 slo a3 Gl (6565 03l (5 02
8 18 el 5 4328 9550 (g ,hty (il (3051

4 Comd gl e b olpon gl (a3 09,5 )0 ALT 5 AST (slay 31 a5 ol (LS laasdl, o aidly
gl Joue Lol e (9l (2503 05,5 30 AP 03T 5 o sine (2alS e g (2508 9 J5S (sloeg 5
Golel S5 51 Lol cuils alS 55 e 5y (loog S S 5 o dne SRl 7S 09,5 4y
<10 & lolize @la..;) el e

20 L ol S50 s (2l @ 99 50 gl Jee Bran g gl (203 Sy o0 S5 45 S A
S S8 ks 2l slagise 10 S SlamBl el 5 S 5 Shes 35 4 il i
gl e (9l ped (50 Slo T ¥ g5 Cubis ila oy uls

How to site this article: Abdi Ardekani M, Banaeifar A, Arshadi S, Abed Natanzi H. Effect of High-
Intensity Interval Training and Thyme honey on liver enzymes of type II diabetic rats. J Diabetes Nurs.

2020; 8 (3) :1160-1174

VAP


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

RULS X RIS

rodle 555, o0 15 @ sl o oSy 5 g0 slo
9 =L~15 039, 5019.’;:._“‘ UT H)" 0L é—’l-'-" )§€.° “.\.?5
V’ U"" )o 9 ..\_;)‘\) \)5.‘?5 p.h l_> Y}o.r.n (NAFLD)
ObMie o y3 Vo 139 Y goi obo 4 LM auo o
99 U"‘ =9 (\Y) OHGA 090 < \.LS 5‘5.4140 dl}
2 3S L(VY) o)l 0gzg ad b 5 g oazy alal, SO
29O, et iz )l o s &
OF) el JIAS Sl g0 (g0 sonbas sl o
e )0 galS Jslse (2lig 12559 (D)5 s
5 (V0) st (o3e slags lons 51 (6, 5 (ol
Syeter Hykie 4y emlio DLy ya 5l ool ul SLlje 059 4l
659> U (Slalie sl (5 )bo (025,0 58 Oleyo
sl > o iage 5l o ol Ll o0 b
s (29,00 4t SIS sl pilSe plolils g o
SIS gl Oloyd $lp (—lie s
L L;..\.') e —ol i 5 g0l ollllas 4 (V)
S i slp (G Eled pldl g (2188 ) o
(V) aS e aSE oy oS gV g Cubd Cupase g

5 bwgie Du il 3lse g9 5l ()9 Dl o5 (VA
039 Fgo (Koo (oglie (pyoF (izred Wb (2glS
03555 9 oz el Ll agie SIS e 5 O
6l Jlo 50 (V) Ead 0 5 el Sl Al o
@azgic (Bis 9 S Sullad p oS pedle
slr i @i sle JoSe g (295l plolls (S
e o ool o aS el B WF g, cobs Gl
o Jee (Vo) ol 0o 0000 s 5l ookl 45 g0l
ool 45 Yoo BVA Sga j0 ] jo g ol g lo-lae
oo olgiel damy 5l oty o Jols 551sS
bt 518 9 L8y SlaS 5 daialy g Sons Slse
s 50 35290 slaaid (YV-VF)owlons ol
9 5955 5 Jolb load [0 5 355l5 5 5955793 Les
aiile Jlad Cnnn Slge izeed 9 (THa2l o0 593lle
Sl g ool S 9 05500 (S5id SleS 5

..... u.m.t,T J.m.c 9 ‘539&‘ o

Bud g doddlo

el 30 o0 o (g len (@l ) (S b
Gl ugide <ol lls o) LS 5 V) e
Dt Mo (55l (0! ¥ gy s il ooy0 40 &S

UL 15 culis gges a5 08 o i bl IS

Ml Gl Goeles PYY @ J55 (y5elee Y0 51V
S Cwlodizmy 5 Slele Wiz 5ol S 90 £55 obd
7 8k (SISl Dilae gl 4 cglite oty
42l 5 (1) (V) )l Gdgudl o5 )0 PS5 05
Sl 5 Gelgdl Qi 50 e ol eely o
39S (F) 00,5 (o0 aS 0 (90,8kee 5 g LS
b ol alox 5| Sugsls s slaan T 5l gyl
Slodal jiw 55 g Leoadly lavned 5 efig p Jw
s ADEKBYY) Lapsling 0 053 5 s9lio
(S Sledsls 4 ol (b )3 5 B) 31 (55
00ss AST s ALTGm 5 o) v YL sl
slas bom Sldllas ozl (3155 olal 2 (F) 993 o0
5 s celio glo Silis ALT § AST S ol w5
e (50 sldsho slacal g (V) aitas oS (5 )lon
31l 5 gical VT (slaes 35T (oo po (YU el Jgono
a5 sl oo (AST) el greal <ULl 5 (ALT)
oy Sbel il 3 Dl ey SLaliglS slapls 4y DS
et ilinel il SLlliST Ll olS 5 (SGPT)
2 Loase ALT () osa 5 e saslys (SGOT)
odle AST Lol ol 0525 a8 sl Jshos padly 2
35 oS slads—w o )0 g )3 Dl 2
a2 co lis b gy QT pogdle g (A) « (B) 3,15 094
(Sl Al o5 S o clile (g 5 4 AST a5
cFY o) 0925 55 5 (27 8L ) (ISl s
U W P P [ e B W SR+ BN T )
(%) 0092 5o 555555l )0 sl 9 5 (1 +) aiin
2)ls 292y oy yo (Sl glocdale b ornb 5k 4 g
Gl oS sladsl—w Ltd an o Wl s
05 ) G ke 4y e 3Tl (il (633588
52 (AP) 5blicé I ALP.(V ywisis o o,

Golomt sy Sz &5 Sl oS sl w5l s

V\PY


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

A9yl ¥ 0Ly A Jlu

9 OIS w8 (oo (g adlllae @l I (asu oS 9o

g, g olge
39 el 9 35, FOL YO (o aals Ly Jli
Al 4 g )lay Oy dmwge 1,8 VY o2
Olys Sl g pgle axlg ol3T slSiils (51, o8 ile;]
)‘ LS")M 6Lﬁu.u5.‘o 6)‘..\.9‘1 sta A5 ool Jl&.u‘
NS ol ClblB L g Blas Slo,S b i b ol i
U Y- Olles 6,00 Joe wgllas glos .ol soleul
FOL OO 350 o Cugby g0l 5 lw ax o VY
ok 4 LS Celb VY o 3 k) 45 2 090 oo
6955 e 5 S35 550 00 elass Lo 380
Slahge AR Cyz b Cole, B iule;l Sllg>
LSA.AJ)—WJ\) O eolawl Q)L.ML..MJ‘ SR p_v)) )‘ ‘SP‘JM
L) g_j 9 osmb’ Sy A lde aQ LS")M LSLQQ.«J}A
e Ve Cue b o) oled cpur o b ()55
OMSJ.' .la_wj; 03— d...QJ <SR ‘5“..\9 ‘ﬁ.u)) Cod
S3l>) Sloa> (129, 5l oad Gt )2 51 S 55
Slaerg S 8 BV g gn 08 VF w2 05 VF
G g7 I 5 S5l vme 0 P g (5 Ve 2 00
£ TV iz 05 YO sl Sl (€9, 5l o
Per (S Ve e 0 Slaeg S 0 5 VP g sy
ez iy gl Vo v a0 Y0 oy n w3,
Cabo sl gl (Fr) sl ool ole ¥ oo b a0 70
GLF o g 4 Vo Dde 4 02 (2l w3
B (S3e)s05ed pwp> STZ jloass angd o Jolons
(o5 ST 5 s YO) Blao J5s S50 5 525
6}1.._")‘ QL»-»-O-IG‘j )R S 9 (f\) A eolai !
05 S G Sl om wie So il b hge
58,5 g p0 10 SxeS ol Solml b Ll olisb
L gh (55055 8lS Ll 3l ool Wl b g5 0,kad S
O3> W8 9 W35 (65 03lwil g oilsS 1egS oIS ol
USRI PR IS SR ERT W

(Y0) vzt JlauST! ‘5..;| Sz lls g5 IS
iz shld Jue a5 was oo ylid (g0l sele aalels
S wisS cdadlone a5l codhe e Ol 51 g Cools
((Y) « (YA) 593 o 005,51 sl (YY) ¢« (YF) 0S5l
wile (FY-TF YR) Bloas 5 (Fo-YY) culis o
@ 0 4 Slge (B p 03503 3)ls b Dl e Al a5
Se ol 4 Je 035 )] 5 Je sl
Csi |y ol (Sl elss 5 0938 (srnb Jo—azee
ol o Lac jloslawl &y olgi oo Jls job 4 (YQ) 55
ojlas 5 (g, 0,5 oylol e ysdy e oz 5o (o
‘J?’“‘” 65[} ol.:f Q”‘ (SL‘" le).’>| u‘y& L u—"""’ji oL:f
colled 45 0 ey 5LalS 5 Jg,S5,LS ¢ paS
O g] Jee (YY)« (FF) dimo oo oylits Sla ST sl
i b 3 a8 el S S5 gl s gl 5 S
@iz Slallas )0 g 0g—d oo dmogi obo oo sl
a5 & a8 ABS 18 ) 090 Ol (ol el
PO gl s aid agle 3 i S o s
G,ld e yob 4 Sel5 L anslie 0 a5 sael Cws 4
ool Jeds 4 e 5l oola il a> 5 .(FA) cul S
O3 50 9 9,0 (Ysb e )b O (Sloyo 5 laydas
5 o 5l eolaiwl Lol el ouls a3 Lids Coansy 0 ol
axgi L.(Y) o)l )15 5 cou slo smas Sby
S ran oS Cwl (nl p (sogee jpal S (092 G2y
il Sldlas Lol a1y JSKe _ils ol 3l Lags o]
)‘ oola_ul ‘Q—‘ 238 &9.53 g_)L...S).' aQ d_‘>9.' Lu S0 Q”‘ )
G 5 el 950 cnl o a5 il (o 50 2y O
plml (o250 Jl caz 4 (Bib 5l g 9500 3525 (cale o
4 Cuglie ALl 5 SIS 1als 0 (3555 Sl e
4 celie (o855 Ol po3 ploxl sy (o0 5 4 (g
Wlgd 5l aie 0 e e Wilg g0 Je B pan K
s 305 (ole3 5 (23555 (rped Slo) 9 3ol
WS S8 1 (8)lse 5 cubs 4 e il (s394
canlin J3U0 Sy ojls (a0 Gase allie (pl jo 1A
Je 2l 5 W58 55 5 (29l (oS o0 (158
ahn S ib bl L30 ( cubo sle diged jo —dugl
lop 3l Slds p 1) tagl e 5 (5l (503

1\ 2Y


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

RULS X RIS

o ol o)las as asu) Jhaie Of yo 5 )l 5
99, Blo 1 bes S oo jo yuile el FA
42,0 YOA los o pses &b jloab S o)lae
o oslas s 3 o Bl s K ol3 il

S8 908 o by L3l 50 g oad o ol o (]
3 om celo FA 5 2 ped 0,90 (LL o (FO) wi ools
O30 2Bl Celw VY 5l Gy 5 ped e (055
Bigod iad S 5 Ssem S B8 (o o3le Loy L
3 508 55l gz ol 5l 2 Siss b 5l o sle
Lodly S (6l 31 55515 0 (6 eSS -V - (sloo
Smartex olXi—wojl eoli—lt ALP.ALT.AST
54555 lp.aiai s uSejlail Autoanalyzer M7
5 ool 3l A 5,0 bazsl s
009 stk (el (gl b eolaul o lasliwl Gl el
502 o903l (sl g Sl 05T 5l e 0ols w98
S s - o0l ) (03T 51 e yeite (il s
9 obly Jelods) g laar—2 3 Jlow g 4y 5
o3e3] 31 og,S alie (gl g 3l ojluil oy g Lale
A ool (g yi (odiad 9 48,y (il )ly SIU]
S 50 Py d s nSojlail ples yo (s lolins mla
58 e Bosb 5l bl Dl sloe 4 S 0 b ass S
KaS b 5 loges pmizmen 5 ozl SPSS22 g L]
5Y 5V Jglaz) 0,5 o, EXCEL2020 1581 o 5

o Ll &

Sgd 03,9] el 4o ¥

..... u.m.t,T J.m.c 9 ‘539&‘ o

Glpg(Potass hiple o, o b b
oo 3l (Bolai job ay IS Z8s 5 i bl
(el gl 35515 5wl Jae 4y (6,555 Lo (hge ]
5 LoDy oS sl 3T gl ) Canglin a3l
Lo o] oSl 45 0 (6,5 0l il oty cslag yous

WE- MLJ)J < | OM—‘ Yﬁ\ Js‘..\_‘> o

S gl (2, Rl L ais )0 el O s lee
Ao e LA)azds 5 e YA JIVY ey il
e Y BV cep w b eol il ogls 5 (Monax
Yf o Ql_a)‘j(Vornax A0, 0 0F L5 B+) aads
Sk 4wl bl hed 5 (59, g Djgmo 4 alSd
Ao VF 4l atan jo a8 B0V 5l ags plej as
10 ol 4y by o Sledll a5 iy Lil38l i azan 4
aie SO o) andl e wl oo 00,91 ¥ o leis Jgox
595 4w Jeo0yi b ol jlane 4y JS5gy g9, 51 3
L doyo oo ol b aids ;0 e b ey b alin o
05,5 by oly s 5 (55, 4880 N0 9 IV 5 )+ L)
9y o e aa JSSopn il Jsb yo 55 J5uS
Ooge dr ialesloy98 (b (FY) ¢ (FY) aii, of ) Juoo 5
S 5 gl St 09,59 (gl s 05,5 Slo
@SS 5 S 590 b gl s o)lac (ool
(FF) ol oailys2 5155 hg) ar yhaite ©F j3 0l (53,
438 Sz G3led Omdagl S 0 )las 4 lp oS
(Al gl Jons Jlazil jsliie 4y Jus gl 5055

S &)l50 51 cpagl obS 51 FolS Y e &

A5 ) o e G ige (dgudl 4 Coglio g 359l5 (39 adgl (chmogi Cledbl ) o)l Jou

¥ £ o5 culs aid (6l SIZL cubs sl g HDG 2

HOMA.IR

(pUl/ml) (pdgudl

(mg/dl);s s

S 5lom 039

(55 JSS9n E97% 039

Y/oF £1/FY

Y/AY £ - /¥4

YEY £\ YD

FYIVO £ 0V/PA

Vav/Y £ V4/F7

ol ansid (gl STZL cubs sl g HDG 2 51 w5y 3 ot 6995 6l 02 55T 3 232 SE youd hmosi LMY o jlas Jgur

Vo

ALKP.P(u/l)

SGPT.ALT.P(u/l)

SGOT.AST.P(u/l)

(mg/dl)
CHOL

TG(mg/dl)

HDL(mg/dl)

LDL(mg/dl)

OPYIOY £ VYV/EY

Ve VY EYLY

YAQIAD £ O+ /-

A IYAE Y- /a7

YYF/FY £ VY)Y

YOIVY £ f/07

fa0 £V

W\ #f



https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

A9yl ¥ 0Ly A Jlu

3 oo el SS9 Y osles Jgux

-obes b L Slaws _
1O, O Al ools ey N IR
b aad 435 D
(a&,85) oyl A
\& 4385 )0 S Ve daady ) Ao ass Y —els ¥ 4385 )0 e VoV
(a2 8o o 2o V)
(428> o S Ye)
s O 1 OY s 6y TAD
vy Ao ) ;e Ve FERAR aids Y ogls ¥ FER TR Y ¥f
(428> ;o 2w VA) (428> ;o 2L YY)
YA 42,85 ;0 ya Ve 4285 ) anss Y —ols # 42,85 ;0 ). bg?
(488> )5 ;e V) (4a3s 0 2 YY)
s Sy 1. OF s Oy 120
ve aido o e Ve 4,35 ) aids ¥ ol A ALES |5 i) - YA
(aads o 2LYY) (4ads o S YF)

(f?) A eslazul (Y”v) Ob&a.&bs}ii)bsj stfjlww)ww.\)d‘)) ES

gols gl |y o)l me rals (MAY/D- P=-/-FF)
S JAS A o e o8 (helsS 095 0
S iy G20l gl Je 5 (29l (e glog S

09,5 4 S (pdag] s 09,5 )3 (Jg o omline
Oezed ol odaliv (5o sime Dglds oglS oy el
s 098 3 AP 03T linis 550 0 L aily
e s (F=0/fA B a=-n\As Pee/oYA) ool
Ba oM P=anso) il e 05,8 05 0
P=2IAA) Juee = o pei olss 09,5 50 9 ( F=e/o7)
g s e Slpss (P2 Ba-ey

— ooyt el 09,8 0 ALP 3l @l s e
Prof ) S 06,8 4y comes (MFFL YD) e
el 09,5 Ay S i s s e tals (MEVYS-
il Je 0,5 5 (MaYY/EY P=2/eaY) Lgls
ol 1yl gme e tals (MAYAAY P YF)
SRS 4 o e — 0 o3 s 09,5 50 0ls
St 2l gl s 5 (515 iyl sl 09,5
09,5 4 Comnd (pitagl Jws 09,5 50 Jg ad osaloive
P-e oY) aias sanlie s ,)ls ime glis o9l oy pei

(595 ooﬁ] el ;o) Jloges 90 ¢ F Jglax) (

o aisl,

Y7 695 2 aS (09 ¥ Jshaz) 5> amghy sla adly
Js ¢ (23lS G ped ¢ SRS 095 T o ulas (hge
3o ltd 1o ploml Jus — (2503 Slalsi 09,5 5 g
Mo tagl s 09,5 10 AST 351 &l pis
05,5 ;55 (F= V.YV Eta= -/yaa P=./.- )l
sle i bl e s )b e 0 sl
s iy el 09,5 ;0 AST 31 s
Py s eg s s e s (M FENY)
P=efoeq)y s e 09,55 (MavY/SS
VW IAY P=eloYA) Giugl s 09,5 s MYYYIYTY
s olas 09,8 j0 a5 anils gl e rals (M
315 (S 5 S gl Jeus 09,5 & S S -
G2 oS 09,5 Gmr (o w8 oaslive (g iy (Rl 5 s
odnlie g o Sxe Dolas H5—‘MOS;BL§5B
obis ALT o 5T ol iass 5,50 50 s 4l cpuioros s
Ba /v Paeieeiq) ol cpyes 09,5 j0 0k
AWV (P=efeep)y mangl e 09,5 5 (F2VIAS

Je = s elss 09,5 jo 5 (FAAY B
o sime Slyeis (FVVY CB @ rosy Pl

- oo ol 05,5 33 ALT 21y frizan
Py S 05,5 4y Q_t_w'(M:Y‘/\)J_w.c
PN S 55 ( Mhevine

oresl s 05,5 5 (MAYD P10 sl

V20


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

ol g 2 gl Jee 9 (2295 o pod

s o S hge G slaws 3T (olegs (il ylg Sl (yg03T gulis :F oylods Jgamr

ANDA 551

ot g | ol oms o F S lastiwl Gl ool + aSile 09,5 T
VYV/EE EAYENY mbs Jus

P--n-.s F-vyiay VWYY £ YY/VY 95 e ASTPS30)H

P--/e¥ F-yvom VW IAY YA A oriagl Jee L
P--no- F-vyi. FENAY £/ A Jes + a5
VeVIO. EFFN nbs Jus

P--/-..n F-vnas AD £ FNE o9l o2yl ALTPSET)

P--/-.s F-any AVIO- £ VAVE gl e L
P-/ey F=yvy YA- - HY/FY Jes + 05
SYad- £ \YEAY mbs Jus

P=-/-va F- oA OYY/PY £ 12V /AY LdgL;:;w,‘,s AKPP UL
P--ns. F--/omy OYAAY £ Yaq/vY oriagl Jee
P- -ians F=yvy FEIYOE\YE/Y. Jes + a5

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

P<-1-0) oy O Gl glas mhas jo (5 lobs

G5z og )5 50 Cglis Joro (ol S (9 pier (ol (39031 S D 0 bl Jguo

AP AT AST esialog S
M sva/o- M yevia. ML v vyiss sobs Js
M ayyisy M= Aar- M yvy iy " )
P- /oy P- /ey P- /oy ST
M= aYA/AY M Avia. My v Ay N
P- ./-ay P- /-4 P-./--q egl e
M feny M feny M feny )
P-./\re P- ./ ¢ P-./-YA e 5 et

P<./-8 & loline glan

Voo 30

AYAIAY

AYY/SY

¥ /Yo

Yoo \a7i=d WY/TY
n Y JAY
Ve . A/ A/
FENY vA

b s RIS gl Jus s g e

AST BALT mALP

axlllan 590 (51 09,5 10 (59 (S o0 3T ol pnd 1) 0 ylanls 510905

V\ 78


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

A9yl ¥ 0Ly A Jlu

09,5 Lo el o 1o (0285 05,5 ;5 (995 sl 3]
30 9 (B0) dgs so— olsul (5)ls S oeals s
el 050 Su il (VFAY) o Ses 5 ca,S 4 slliae
5 2855 )18 omsp 0,90 ALT a8 @l el
095 0 w3l ool Glime 0 1) )l (me LS @l
5 (Ve T e o 2908 5 (0F) ols oLits 0,59
pace 393 Sl ,0 5 (YY) o, Lses ¢ ' LS
cudlad g2l 5l G oS gl @3l s pxe il
Gl sle 4l L mlss cnl 457 (OF) aso )57 (515571,

SR o ASIle o il 00 gor ipo%
2res DA ey 2 L (VD) e 5T (S5l
Vb Co &L g a i o5 Seglie 5 Sl oS S
531 15 S olo w3l ol 4 im0 alzg
WJrsS oS balio )0 o 09,5 0¥ gg8 (Lbo
» elizl g oS o> Glyore bl ocis sl (6 mss
Orzred (OF) 28k s gl ala>dle LB jekas 095 50
A ool lis 55 (WWAP) o) Kes o consl ol asllas jo
w3l )0 Wit g bagte (5lse (ned wtin Ciia oS
Sleszn miy boa—i 4iss slabge oS Lo
s o2 Gldllas ;50 B, 5l (V) clblas (g0t
358 Slled 5l e 1 b @1 l e ial3l A
O 5 Sgipm gk 5o Aoz 5wl 085 1S
sy ALT 5 AST (sl 51 i o il33l 45 (Y- +5)
W oBans a8, b o el g a5 4w Sl o5 )
553 see 9 (V20 7) ) LSen 5 o8 DS o
sl w3l e 5o SR ol 55 QYA LSen
09,5 15 55y9 e ploxil 5l g ALT 3 AST sus
b ki ol 5 4SOY)as0,5 oanl i axllias 550 slo
ST Ol L il el guen ol ol sla aidly
s pae b 2alS 5l aieg ol o b dzdly Soglis a5
&S sl w3l e Gl 55 (60lge 40 g Mo (ima
Bl (o559 el Dae g Dol (JSTg g9 4 bgiye
ouial3d (5l Slon cnped ) Ghmedy cnl o a5 Ll |
o bg ol ai8 )T o e (dawgie Sul ) Jled col i ul b
b 5l asad Jlg il b yed oS Jol cnl (28,5 ks

4 Suzuki
5 Clarkson

G A g Sy
Wi i ) ey 45 ol i g ol (gl andly
gl Js 0 )lmae 2850 5 (25l (s5lse e
Js 5 295 (05 09,5 53 AST (gl s
5 19t (el 03,5 5 S 09,5 A S g
03,5 13 45 ALbls (gl ine LialS opingl e 05,5
gl e 09,8 & o gl e g 0 o3 (Slolas
5983 (oo Gl ) it a5 53 oS el 5 S
Je 5 295 o5 095 50 ALT (s (31 ol psis
09,5 & S 5 (52l S35 09,5 a4 S g
L ls (e polS (gl Js 09,5 5 (25l (2503
09,5 31 JyS 4 Comad (alai 09,5 )3 s (0 s
g Sl ools s alS dos e g (e lo
Je 5 295 2 pe5 09,5 10 AP (g 31 i
5,10 e 1l (sl S8 05,5 4y Cod (g
GRS (gl Juus 09,5 5 (25l (203 09,5 4 S
S sholas 05,3 0 000 oo i |y (g)ls Jxe jue
Ol Gl il Je 5 (e slo 095 5l ]S 4
olac g o9l (o3 O o] A 2 890,80 .l 03ls
oS LT3l ot onnliion (6o cine Slis oyl e
SE ez S oleys sl d9se ) sl an S
(FY) oois ol o] sl (ol (59,10 e g oS
(FA) (S5 S Aol 5l Sldllas 5 (g )kl iy
Olye 4 (9559 9 (6L o5) 2l w3y 0 e L
99 el aS (04) « (FA) W0 oL (glo (0l sl S
Of s el oS oz Sl 5 SS9 5 53U L
b el (555 slo Collad ploxil (B)) Wg—ive
5 (OY) sl A5 36 e 5 a8 (S ale oy L5l
(o e il o ldly sS sbe wal s
(BF) (OF) 0’ (oo junti ()9 (2005 09— 9 E98
U glee Ll ades (VYY) o )lSen 5 (5095l
595 metihl (g9 p (Seliinl Dl s dide i
a4 e oo o ALT 5 AST oS’ sl 3
3o &S Sa—y doeS ol a5 asls plasl Gy

1 Kinoshita
2 Fealy
3 Balducci

V\PY


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

RULS X RIS

09,5 3 Sl e alyy) CBL )3 45 w0 et
2o e Y e NO Y Ba L oo sle
JrsS 0g )8 Lawolie o aan i b Soway p,5 0l
o gme ialidl el gawel sl Ol oass el o
Ol ol ALTlsne 5o (g a0, AST o5l
5 \\Qﬁ_,..,.l,..j adllas 0 piored (FY) 090 o gixse
Fyore e b (225 A5 Lz sloog S slo s
WO Je P ¥ X Ve oo o bond belxe
59555 e Jgone 4385 L 715 095 slo (hge b alis
w2 49 635 o N9 0)lme Culs rals 5 gaS cél
aS oal ol bl sl wdgigiw i o (K,
2ol @3l e 5 08 Jmne 536 Sglis 0
d—e ado g g9 5l b Wilg o Yo (lalas
@ 2o Oldllas 3l gl Jlw o0 bl (B8 —as
laudss la oS 5 A359 holss SIS (o polaie
Ol L2l 5 ¥ g9 cobs Copae 3 og)ls plalS
swéuwﬁjfﬁulygﬂgw‘w—wﬁl’d
6..\.;5 6[.@ r@-')-’ifl)j dj}.ﬂ o)l_.a.CjL_wu,:).o) ).ula
U"‘ C.'Lu \))5 O)Lw‘ Y&y Gul_n) LS"JM LSLQJJ&Q
syl 919 agll o,lac il o aS ol oyl Slallas
2 slosals 3l ol 4 plaS jo Ld (oo o8 SS90
i il ol g wl asls ALT g AST oS’ sla o 31
Gl 005yl iin 1y 503 b ol po JoSo 8l 0 05,5 0
OHlLSen ¢ cdllay guass o a Sl o (FO) « (FF)
@ lyg aSgdl o)lac (8, aa a5 o ools oyLis (YYA0)
AST 505 slo w3l 2alS (sl (gime S| ol
oo yed atan i Lol aalas obo sla g ,0 ALT,
aigll o jlas g pped a8 5 5 4 ls AST, Jlspine
55U as 50 OYAY) o, o Ol Guds )0 .(FF)

zobos  olite S0y oy yed g B bl G s azin VY

9 Afroz
10 Avwioro
1 Wilson

..... u.m.t,T J.m.c 9 ‘539&‘ o

ol Jed coliul @lls o3 50 5 colled was o
Do gl 090 Ly o da g b i o8 codlad
el oK 9 lawgs ATP ags ol oais LSy
ol 0 )50 10 45 05 o0 el (slsm 5 (53lgm
J& Il sl (oo (ol sl itmsgm Slyang S (s5lsn
a4y St 99 53 oy & S giliS |
Do oS Sloj (rizres 5 wad sl 090 ()3 4
WIS (oo Iy (5o Sl 090 oo 5 (GYgb Dl e
slo 4l bl » a8 odS Gl (oo cnlpli OA)
ouizl3d 25l (53le iyl oty ol 5l onel ey
3 Bl el anily lawgie ot b Jd coliul b
Ol el )b aalidl JLis 4 saus slo Jsbow ol
@ 2l ol sbe w3l als g oad (35 (b o
ohen 5 lgex ) anllas o S8 (sgm 5l il aiils
b S pmginke Calis jo a5 0 ools Lt (YY)
AST) L yinil s gal (21331 Jd 5l (sole o apniog
BT sla sl cdlad e o s g ALT
5 Sl Azl gl ST ol 5l (2L GlaS]
Ol 51 olge a8 Wil ools HLas o yiews jo aaled
695 glannST il 2 gie S e alox S
adlle o (YY) o)l J sla M)‘J—Iﬁ)lo oo Il
glio 5 oy Tz 45 (Voo V) fylSen 5 ¥ jus
et S ciblons b g ST T colled
ol )z (slo g 0S50 slel s g ailaal
@l 85 plil )5 w51 Sl Sl (B gunS
15T e s e 3 aihanlias ¢ lakas a5 ol oLt
5 AST sl 5T 2als'y o8 cdl 095 liablone
(sie Sl 2l pizmen (09) wil 03,5 Jlacl ALT
anllas 3,50 slogbge oS Lo mzl 2 Be,lS 65
OlSen 5" Ll —un P TS Je ds @
ol Ken g 59,80 axlllas 3 aS (Fe) o oaus (Y+)+)
o 8 Orpanl e bl Sl 51 5 (V- V)
S sme ol 5 Bgreliwl (69lS g (G S
w35 saal2a ALP s ALT 5 AST (55 Lo a5l
(YY) ylSen 5 75,050 (o2 0 45l 0 (PY)

6 Erejuwa
7 Khadr
8 Eraslan

AREZN


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

A9 yLiwali ¥ 0Ly A Jluo

)05 3929 B8 (i (8lie ol iR

S 2 0z oS 4 (Ll 50 g0 Lo 3
plasl 5l (g 48 0Bl o (i s S 4 yldo
55, 3 ALPy ALT g AST suS sl o1 oDl
610 (S Dol g 0ls (LA ) (25 BB falS o095
Al jo piored (V) S Blas 0929 09,5 9
el A C a5l (VYA0) o) LSed 5
S yae olyen 4y dlin jd Az 4w D50 @ Slee
0b5 65 Sl (oo b p (sl 0)loae
b 4l g <35 )13 )z 3)90 2 S 4 M
G AST Lolin 1o (6)ls e glis a5 093 ol 5 S
5 e S5 095 > el ol g el g2y 4 ALT
09,5 545 (pyed 09,5 b aslio jo (wlS o)l as
Olaass cpl gl (V) 99 yidion Lo 5,0 b ol jon 3 el
7 2l 08 80 ks 5l ol raghy slaadl b
5 —iy9 Dlayed Sleb (255l il g5 sl 3]
Bl (o0 e (oS 5 Djge 4 208 o JoSe
Ly ds 5l 8 2o JoSo 5l LT 5l ol p0az S
—on b Nlaid 5o g Doglite (o oS sla S5
55U addllas & o5 (s )50 nl )3 (LS Dlidow
&S sl @3l (gl e 5 (0555 el ol
dslio 5y50 1) o ls (len U auid <8l il asls
sl 18

& S A

Ol$ oo =2l g losel Caiy il 4 4z g b
ol yor (29lS (n o3 Al Culir plonil A 5,5 (5 S A
eyl polie 1ald cely gl s Bpas |y
2 ool (2l 2 5 99,5 o AP ALT 5 AST) a8
e B g (29l (n oS Pl L Olg 0y (o0 S0
Cabs ()l S pae 50 50 cnl (el wlsh 5l o]
28,5 0 p0 WL 3 oy 0S5 Y g4

S wlbsde

EERVRUNEIE Y LG P T3 E P USUN S SN S SR TR
O)LA_:J a d)l?‘ Aj 9 MJ; )‘)3 ..\_..vl_' 0)9_‘7
3,8 le ol sl | RSSRCRECH vaA.- va

Lo slas

V194


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

RULS X RIS

References

1. Sapra A, Bhandari P. Diabetes mellitus.
In: Eberhardt M, Blepharitis RG, editors.
Statpearls. Treasure  Island  (FL).
Massachusetts: ~ StatPearls  Publishing;
2020.

2. Adulcikas J, Sonda S, Norouzi S, Sohal
SS, Myers S. Targeting the zinc transporter
ZIP7 in the treatment of insulin resistance
and type 2 diabetes. Nutrients. 2019; 11(2):
408.

3. Pescatello LS, Riebe D, Thompson PD.
ACSM's guidelines for exercise testing and
prescription.  Philadelphia:  Lippincott
Williams & Wilkins; 2014.

4. Masoudi. H, Khanegie K. Comparison of
the effects of nettle and white nettle on the
expression of genes liver and kidney
cyclooxygenase-2 and caspase-3 in
streptozotocin-induced  diabetic  rats.
Research project. Rasht: Guilan University
of Medical Sciences; 2014.

5. Mansoori Z, Samadi M, Daryanoosh F,
Hadidi V, Haghdel A. The effect of green
tea extract on indices of liver damage (ALT
and AST) caused by high intensity interval
training in professional soccer players.
Physiology of Sports and Physical Activity.
2018; 11(1): 97-106.

6. Feldman M, Friedman LS, Brandt LJ.
Sleisenger and Fordtran's gastrointestinal
and liver disease E-book: pathophysiology,
diagnosis, = management. = Amsterdam,
Netherlands: Elsevier Health Sciences;
2015.

7. Hasani A, Ansari R, Mazani A. Effect of
8 weeks of aerobic training and using
chicory extractive supplementation on
serum levels of ALT and AST enzymes in
women with fatty liver. The Iranian Journal

..... u.m.t,T J.m.c 9 ‘533&‘ o

of Obstetrics, Gynecology and Infertility.
2016; 19(10): 1-8.

8. Bahrani AR, Azerbaijani MA, Sheikhiani
K, Jaafari F. The effect of pyramid
resistance training and whole body
vibration on cell injury indices (AST, ALD,
CK) in male athletes. 2014; 14(6): 11-32.
9. Naminezhad Z, Hoseini A, Naminezhad
Z, Noura M, Naminezhad A. Effect of two
weeks detraining after eight weeks aerobic
training on alanine aminotransferase and
aspartate aminotransferase of inactive
males. Journal of Sport Bioscience
Researches. 2014; 4(15): 55-71.

10. Ebrahimi M, Fathi R, Ansari PZ, Talebi
GE. Relative gene expression of key genes
involved in lipid metabolism, following
high fat diet and moderate and high
intensity aerobic training in rat’s liver.
Sports Physiology. 2017; 9(34): 210-6.

11. Azerbaijjani MA. Cellular and
molecular approaches to physical activity.
Tehran: University Jihad Publications;
2014.

12. Dharmalingam M, Yamasandhi PG.
Nonalcoholic fatty liver disease and type 2
diabetes mellitus. Indian Journal of
Endocrinology and Metabolism. 2018;
22(3): 421.

13. Mu W, Cheng XF, Liu Y, Lv QZ, Liu
GL, Zhang JG, et al. Potential nexus of non-
alcoholic fatty liver disease and type 2
diabetes mellitus: Insulin  resistance
between hepatic and peripheral tissues.
Frontiers in Pharmacology. 2019; 9: 1566.
14. Byrne CD, Targher G. NAFLD: a
multisystem  disease. Journal  of
Hepatology. 2015; 62(1): S47-64.

15. Roberts CK, Barnard RJ. Effects of
exercise and diet on chronic disease.
Journal of Applied Physiology. 2005;
98(1): 3-30.

VY-


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

A9yl ¥ 0Ly A Jlu

16. Timmons JA, Baar K, Davidsen PK,
Atherton PJ. Is irisin a human exercise
gene? Nature. 2012; 488(7413): E9-10

17. Wackerhage H. Molecular exercise
physiology: an introduction. London:
Routledge; 2014.

18. Akshintala D, Chugh R, Amer F, Cusi
K. Nonalcoholic fatty liver disease: the
overlooked complication of type 2 diabetes.
South Dartmouth (MA): Endotext; 2019.
19. Borhade BM, Singh SH. Diabetes
mellitus and exercise. Massachusetts:
StatPearls Publishing; 2020.

20. Erejuwa OO. Effect of honey in
diabetes mellitus: matters arising. Journal
of Diabetes & Metabolic Disorders. 2014;
13(1): 23.

21. Alvarez-Suarez JM, Tulipani S,
Romandini S, Bertoli E, Battino M.
Contribution of honey in nutrition and
human health: a review. Mediterranean
Journal of Nutrition and Metabolism. 2010;
3(1): 15-23.

22. Ajibola A. Novel insights into the health
importance of natural honey. The
Malaysian Journal of Medical Sciences.
2015; 22(5): 7.

23. Bobis O, D Dezmirean DS, Moise AR.
Honey and diabetes: the importance of
natural simple sugars in diet for preventing
and treating different type of diabetes.
Oxidative =~ Medicine and  Cellular
Longevity. 2018; 2018: 4757893.

24. Al Aamri ZM, Ali BH. Does honey
have any salutary effect against
streptozotocin-induced diabetes in rats?
Journal of Diabetes & Metabolic Disorders.
2017; 16(1): 4.

25. Vallianou NG, Gounari P, Skourtis A,
Panagos J, Kazazis C. Honey and its anti-
inflammatory, anti-bacterial and anti-

oxidant properties. General Medicine.
2014; 2(132): 1-5.

26. Korkmaz A, Kolankaya D. Anzer honey
prevents N-ethylmaleimide-induced liver
damage in rats. Experimental and
Toxicologic Pathology. 2009; 61(4): 333-7.
27. Xiao J, Liu Y, Xing F, Leung TM,
Liong EC, Tipoe GL. Bee’s honey
attenuates non-alcoholic steatohepatitis-
induced hepatic injury through the
regulation  of  thioredoxin-interacting
protein-NLRP3 inflammasome pathway.
European Journal of Nutrition. 2016; 55(4):
1465-77.

28. Omotayo EO, Gurtu S, Sulaiman SA,
Wahab MS, Sirajudeen KN, Salleh MS.
Hypoglycemic and antioxidant effects of
honey supplementation in streptozotocin-
induced diabetic rats. International Journal
for Vitamin and Nutrition Research. 2010;
80(1): 74.

29. Ramli NZ, Chin KY, Zarkasi KA,
Ahmad F. A review on the protective
effects of honey against metabolic
syndrome. Nutrients. 2018; 10(8): 1009.
30. Nasrolahi O, Heidari R, Rahmani F,
Farokhi F. Effect of natural honey from
Ilam and metformin for improving
glycemic control in streptozotocin-induced
diabetic rats. Avicenna Journal of
Phytomedicine. 2012; 2(4): 212.

31. Erejuwa OO, Sulaiman SA, Ab Wahab
MS. Honey: a novel antioxidant.
Molecules. 2012; 17(4): 4400-23.

32. Cianciosi D, Forbes-Hernandez TY,
Afrin S, Gasparrini M, Reboredo-
Rodriguez P, Manna PP, et al. Phenolic
compounds in honey and their associated
health benefits: a review. Molecules. 2018;
23(9): 2322.

33. Bahrami M, Ataie-Jafari A, Hosseini S,
Foruzanfar MH, Rahmani M, Pajouhi M.

ARRA


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

RULS X RIS

Effects of natural honey consumption in
diabetic patients: an 8-week randomized
clinical trial. International Journal of Food
Sciences and Nutrition. 2009; 60(7): 618-
26.

34. Nemoseck TM, Carmody EG,
Furchner-Evanson A, Gleason M, Li A,
Potter H, et al. Honey promotes lower
weight gain, adiposity, and triglycerides
than sucrose in rats. Nutrition Research.
2011; 31(1): 55-60.

35. Salahvarzan A, Abdolahpour F,
Ismaeili A, Sepahvand F. Anti-oxidant and
anti-microbial activities of two types of
honey by change in bees, diet in
comparison with other honey products in
Abestan region of Khorramabad province.
Yafte. 2015; 17(3): 15-25.

36. Preedy VR. Essential oils in food
preservation, flavor and safety.
Massachusetts: Academic Press; 2015. P.
825-34.

37. Farnam S. The effect of thyme species
on animal and poultry nutrition. The Third
National Conference on Environmental and
Agricultural Research in Iran, Tehran, Iran;
2015.

38. Shishehbor F, Tehrani M, Jalali M,
Latifi M. Comparison of glycemic indices
of two varieties of Iranian honey with
different fructose to glucose ratios. Iranian
Journal of Endocrinology and Metabolism.
2013; 14(5): 479-83.

39. Meo SA, Ansari MJ, Sattar K,
Chaudhary HU, Hajjar W, Alasiri S. Honey
and diabetes mellitus: obstacles and
challenges—road to be repaired. Saudi
Journal of Biological Sciences. 2017,
24(5): 1030-3.

40. Zou Y, LiJ, Lu C, Wang J, Ge J, Huang
Y, et al. High-fat emulsion-induced rat

..... u.m.t,T J.m.c 9 ‘533&‘ o

model of nonalcoholic steatohepatitis. Life
Sciences. 2006; 79(11): 1100-7.

41. Srinivasan K, Viswanad B, Asrat L,
Kaul CL, Ramarao P. Combination of high-
fat diet-fed and low-dose streptozotocin-
treated rat: a model for type 2 diabetes and
pharmacological screening.
Pharmacological Research. 2005; 52(4):
313-20.

42. Akbarzadeh A. The effect of high
intensity interval training combined with
curcumin supplementation on Plasma
glucose  concentration and  insulin
resistance in diabetic rats. Journal of Shahid
Sadoughi University of Medical Sciences.
2018; 25(12): 961-9.

43. Thomas C, Bishop D, Moore-Morris T,
Mercier J. Effects of high-intensity training
on MCT1, MCT4, and NBC expressions in
rat skeletal muscles: influence of chronic
metabolic alkalosis. American Journal of
Physiology-Endocrinology and
Metabolism. 2007; 293(4): E916-22.

44. Erejuwa OO, Nwobodo NN, Akpan JL,
Okorie UA, Ezeonu CT, Ezeokpo BC, et al.
Nigerian honey ameliorates hyperglycemia
and dyslipidemia in alloxan-induced
diabetic rats. Nutrients. 2016; 8(3): 95.

45. Mehran M, Hoseini H, Hatami A,
Taghizade M. Investigation of components
of seven Species of Thyme Essential oils
and comparison of their antioxidant
properties. Journal of Medicinal Plants.
2016; 2(58): 134-40.

46. Rodrigues B, Figueroa DM, Mostarda
CT, Heeren MV, Irigoyen MC, De Angelis
K. Maximal exercise test is a useful method
for physical capacity and oxygen
consumption determination in
streptozotocin-diabetic rats. Cardiovascular
Diabetology. 2007; 6(1): 38.

VAYY


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

A9yl ¥ 0Ly A Jlu

47. Raj H, Durgia H, Palui R,
Kamalanathan S, Selvarajan S, Kar SS,
Sahoo J. SGLT-2 inhibitors in non-
alcoholic fatty liver disease patients with
type 2 diabetes mellitus: a systematic
review. World Journal of Diabetes. 2019;
10(2): 114.

48. Fan JG, Kim SU, Wong VW. New
trends on obesity and NAFLD in Asia.
Journal of Hepatology. 2017; 67(4): 862-
73.

49. Smith BW, Adams LA. Nonalcoholic
fatty liver disease and diabetes mellitus:
pathogenesis and treatment. Nature
Reviews Endocrinology. 2011; 7(8): 456-
65.

50. Barb D, Portillo-Sanchez P, Cusi K.
Pharmacological management of
nonalcoholic ~ fatty  liver  disease.
Metabolism. 2016; 65(8): 1183-95.

51. Eslami L, Rahmani-Nia F, Nakhostin-
Roohi B. The effect of 12 week vitamin E
supplementation and regular physical
activity on selected liver enzymes of
nonalcoholic fatty liver patients. Sport
Physiology. 2014; 22: 69-82.

52. Kayani Brojeni M, Daryanoosh F. The
effect of two types of selected aerobic
exercise tests (Astrand) and anaerobic
(Wingate) on changes in liver enzymes and
heat shock protein (HSP70) in young men.
The First National Conference on The
Application of Health Sciences, Shiraz,
Iran; 2016.

53. Salehiyan O, Mojtahedi S, Shabkheiz F.
The investigation of the effects of two types
of continuous endurance and resistance
training on plasma levels of hepatic
enzymes of ALT and AST in adult male
rats. Sport Physiology & Management
Investigations. 2013; 5(3): 23-32.

54. Soori R, Salehian O, Sarraf Z, Ravasi
AA. The effect of interval training on liver
enzymes (ALT, AST, AL) changes after
tamoxifen consumption in mice with breast
cancer tumor. Sport Physiology &
Management Investigations. 2013; 5(1): 9.
55. Davoodi M, Moosavi H, Nikbakht M.
The effect of eight weeks selected aerobic
exercise on liver parenchyma and liver
enzymes (AST, ALT) of fat liver patients.
Journal of Shahrekord University of
Medical Sciences. 2012; 14(1): 84-90.

56. Karami E, Khaledan A, Ahanghar H,
Hojjat S. The effect of an endurance
training period on plasma alanine
aminotransferase level in patients with
nonalcoholic fatty liver disease. Journal of
Animal Physiology and Development.
2013; 6(3): 33-9.

57. Balducci S, Cardelli P, Pugliese L,
D’Errico V, Haxhi J, Alessi E, et al
Volume-dependent effect of supervised
exercise training on fatty liver and visceral
adiposity index in subjects with type 2
diabetes The Italian Diabetes Exercise
Study (IDES). Diabetes Research and
Clinical Practice. 2015; 109(2): 355-63.
58. Maughan RJ, Maughan RJ, Gleeson M.
The biochemical basis of  sports
performance. Oxford: Oxford University
Press; 2010.

59. Khadr M, Mahdy K, El-Shamy K,
Morsy F, El-Zayat S, Abd-Allah A.
Antioxidant activity and hepatoprotective
potential of black seed, honey and silymarin
on experimental liver injuries induced by
CCl<sub>4</sub> in rats. Journal of
Applied Sciences. 2007; 7: 3909-17.

60. Eraslan G, Kanbur M, Silici S,
Karabacak M. Beneficial effect of pine
honey on trichlorfon induced some
biochemical  alterations in  mice.

VAVY


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html

[ Downloaded from jdn.zbmu.ac.ir on 2025-12-20 ]

[ DOR: 20.1001.1.23455020.1399.8.3.4.3 ]

RULS X RIS

Ecotoxicology and Environmental Safety.
2010; 73(5): 1084-91.

61. Afroz R, Tanvir EM, Hossain M, Gan
SH, Parvez M, Islam A, et al. Protective
effect of Sundarban honey against
acetaminophen-induced acute
hepatonephrotoxicity in rats. Evidence-
Based Complementary and Alternative
Medicine. 2014; 2014: 143782.

62. Avwioro GO, Onyije FM, Atoni AD,
Nduku A. Non-alcoholic fatty liver disease
following administration of unprocessed
Nigerian honey. Advances in Biological
Research. 2012; 6(4): 141-5.

63. Wilson JI, George BO, Umukoro GE.
Effects of honey on the histology of liver in
adult Wistar rats. Biology and Medicine.
2011; 3(1): 1-5.

64. Hosseini A, Zar A, Mansouri A. Effect
of Aloe Vera with swimming training on
the alanine aminotransferase and aspartate
aminotransferase levels of diabetic rats.
Iranian Journal of Nutrition Sciences &
Food Technology. 2016; 11(4): 29-38.

65. Mansoori A, Moosaie M, Gharekhani
M, Nikooie L, Hayati M. The effect of aloe
Vera with four weeks of swimming training
on liver enzymes in streptozotocin-induced
diabetic rats. The First National Conference
on The Application of Sports Science in
Health, Shiraz, Iran; 2016.

66. Nezafat M, Boolorchi F, Hoseeinikhah
S, Solymanpour M, Ghoohestanie M.
Comparison of the effect of six weeks of
swimming training and aloe Vera extract
with six weeks of endurance training and
aloe Vera extract on liver enzymes in
diabetic mice. The First National
Conference on the Application of Sports
Science in Health, Shiraz, Iran; 2016.

gl Jee 9 (2295 o pod

V\YF


https://dor.isc.ac/dor/20.1001.1.23455020.1399.8.3.4.3
https://jdn.zbmu.ac.ir/article-1-419-en.html
http://www.tcpdf.org

