[ Downloaded from feyz.kaums.ac.ir on 2025-12-14 ]

Original Article

The effect of hydro-alcoholic extract of Salvia officinalis L. on the
electrolytes and serum proteins in adult diabetic male rat

Mirchenari M**, Tavakoli F?

1- Department of Biology, Kazerun Branch, Islamic Azad University, Kazerun, . R. Iran.
2- Department of Biology, Marvdasht Branch, Islamic Azad University, Marvdasht, I. R. Iran.

Received January 9, 2017; Accepted November 12, 2017

Abstract:

Background: Diabetes is the result of functional impairment of insulin secretion. The aim of
this study was to examine the effect of the Salvia officinalis (SO) extract on serum levels of
albumin, total protein and serum sodium and potassium electrolytes.

Materials and Methods: In this experimental study, 50 adult male Wistar rats were divided
into 5 groups of 10. The control group received food and water, the diabetic group received
60 mg/kg streptozotocin, the SO-treated control group received 400 mg/kg of SO daily, and
the SO-treated diabetic groups received 200 and 400 mg/kg of SO daily. Injections were
performed intraperitoneally. After 21 days, the blood sample was taken from the heart to
measure the factors.

Results: The serum concentration of potassium in the diabetic group showed a significant
increase compared to the control group and showed a significant decrease in the treated
diabetic group compared to the diabetic group. The serum concentration of sodium in the
diabetic group was significantly lower than the control group. Also, the serum
concentrations of albumin and total proteins in the diabetic group significantly decreased
compared to the control group and these concentrations significantly increased in the treated
diabetic groups compared to the diabetic group. Moreover, the serum levels of albumin and
total proteins in the treated control group significantly increased compared to the control
group (P<0.05).

Conclusion: The antioxidant compounds of the SO extract can increase the serum
concentrations of total protein, albumin, potassium and sodium and have been proven
effective in reducing complications of diabetes.

Keywords: Diabetes, Salvia officinalis L., Albumin, Total protein, Serum electrolytes

* Corresponding Author.
Email: maryammir900@gmail.com
Tel: 0098 939 719 6730

Fax: 0098 71 422 30508 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, February, 2018; Vol. 21, No 6, Pages 517-524

Please cite this article as: Mirchenari M, Tavakoli F. The effect of hydro-alcoholic extract of Salvia officinalis L. on the electrolytes and
serum proteins in adult diabetic male rat. Feyz 2018; 21(6): 517-24.

oVY



http://feyz.kaums.ac.ir/article-1-3239-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-14 ]

9Ll g yist ol 3ae 4s (Salvia Officinalis L.) ASas yo AU g y0u8 6 jliae 450

ks b 5 ol o (lige Ha p e SO 9 1

Y *y

S ol e
Ao
o SBCBlE mhw poojlae 31 Saa b addlas ppl el G gl g3, 8es 5 (e 5 N TG Sals 18U 9 diile
B R B R W P PYCM Y= TN PN |
05 8 A s 13 7 b 4 UVt 050 4y s 35 5 AL S pl e Fge e O 020 asdllae ol 5o (95 9 SMge
oslas Fro ME/KE 6l35,) sl Cos J &S 098 imm 5595 5% sl £+ ME/KE) 25 055 (13 5 O oduS b ,s) JzS
SUels3 S pon Sl 5 (Fromglkg 5 Yer Glases b S e eslas dils)) e S b sles B 5 (S
A a5, 56 (g Sl g s Wse 500 VY Sl e s o ploll
038 4 S Jla Cow (b ey B 5 5 slaime SRl S 09 8 4 o (b3 09 8 3 el ol W
Chls ol OLE Jls pas alS J RS 4 Sl (il 098 53 e (e CBE Ol coimmen 3ls OLE Sl e SIS 2l
b S et Cou (Al slaes S s 5 bl la e Al J S 4 Cod (23 058 53 gl el LS o e
095 4 S Hles o SRS 058 53 pU 5 mesdl LSsn e B oMo ls DL s ims Rl ALs 6y 8
APZ0/00) cusls lsgma yal5l Jjus
SO o TEE s 35 5 Gresdl 5 06 g e e I o ge S g0 oS ISV s ¢ jlas 1 Ao

28 glaige 53 Sabs W JLs 4 o e iy 5 e

e slacdy S g(:lS R ‘wa‘,..ﬂ ‘dgﬁf ORI -EW (i) (i T

OVV-0YY Olio AYAF Wil § cpogp F o)led gr& 5 S 033 (2D A — ke aaliols g5

Ll 5 oo OlheS| BT g5l 3050 G e das o 3L Slallhas
SISl W E 5 U sk Da0s gIeST ol b g
sile ALS GObe,s 0350 [F] kilu s JBla 4 1 55T (sl
—a bd g b 5l e S Sl ojlas 5 b S 5l esli
Ol ol 55 chier (J b gladel 5 LS M 0 guas
B OLS 5 4 Cnl o eals S 1) el sdd Jgene
O5emSt Jd a5 Suus clablee Ol gyl
S [F] S e gl 1y Oy OlaeST ST (s 5 5 0332
obS el 2813 5,18 s b 3 5 s 5 45 0Ll )
4 e 45 ol Salvia Officinalis oke o6 b S0
4 ly S M ol asl . Lamiaceae ol sl
5 AW ) S SO 5 Sl Bl Y gl
0] dssr WA Jed 5 bl 5 B sl slaals
5 I (Jeb olS s e Ko oS olas
SLdSsl; J28 5 Gt (ST 2l o5 Wil C by
3 F 0l 3 olS pl ojlas 51 e b s [£] 5,ls s15
s SaanS s g cpih peileg) (A Al g ley
(mbs Ao O F1 (gadate Oladss O pSU Ll sl 0 eslizal

oslas [A] SlamsSt ST 55 5 S35a50 ST V] ol 4

O\A

4o

Ja 8l (Sabe ol Kb ol
5 OsF A RIP e gl 3 Shes NN L 5 gwS
Ok 53 LSy n 5 Loy bohaa s S ed ple 5o IS
et et GV gb (lae) 95 (Zulis 4 Ve 313 55 [V] 3 g
(Reactive Oxygen i3] sbdKsl, Mg 4 pee Llg e
5 SIS Ol denS | odms0LES jal ) 345 Species) ROS
SCb aer 53 ol Byl g Al e et O 4y S
I dsh pUs eile 5 ROS Wy o sl dilgion b
[Y] b Jsa

B3 w09 32ly (gulid Canyj 09,5 (5555 (b 2l uli S !
Oyl 092315 okl 3157

a3 9 g0 32y owlid Cunyj 295 «S9ilz (STolg b 5S> Semiils
Ol b 9 30 cgollunl 51T ol&i2ils

tJolns axiumggs ¢30hs *

ST o&izils ¥ ojleds Olexslu lwi-09J1S ool T shoskS 098
092)5 321y (ol

V1 EPPI- 0« A sanyelys <99V 195V il
maryammir900@gmail.com sS339)35) sy

VFAS/A/Y ) 16aled dbipady 4G 1#90/1 /Y« 1ol pnyS


http://feyz.kaums.ac.ir/article-1-3239-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-14 ]

;‘;\fr.lf JS“JJ.L:.& ULA.G);\S

Olaebl gz s 8 a5y, F-V 28 51 G (6l
ms el 3,5 ) e el VY Ol g O g3 A8 Ol mi
5,5 (Emperore, Korea) ;sS85 asliiul b s
PP PEIR® RURITN PIRCL S S P IS
s Rl Olgeh g odmy fdies 53 p S ke Yool

JVF] Sus 4 §

o bas (5bw osbel

P Joab S clasutigns)l Al 55 K g oS
IS Y Olin 4 Sl ed e (i oS B I il o olS
SBal w53 8 (gl bles sl 4 sl b (5l A
K Gy badle 5 8 035 I 5l ding 25
moylas s S Sl wlu o i K Sidedy g A o3l i
mords 0] w el (Maceration) bl gl 4 5
08 N og2 bas S Gl gy s oS Sy s
ISR ERRP T
2wy Ve dgUl gl e £re b olS SiS oy fzf Voo
JANV e b K3 gy collY Sey g 0kl W, S
Ao £ Olo Slo B85 bu g Jalows Sde ppl 5 gy A 02l
Sobss oKy Ly P Bl Cgr ki Olo Jw
0+ sbs b (Heidolph WD 2000, Brinkmann, Canada)
b 03155 odkd B 6,0 pumw AS 03l 13 51 Sl 4 )
s S ojlas 4 b ad eals I3 o 5 Sl amye 00 gles
SRS A Solosl cpl 55 eslizul 5,90 K oylae 33y .53 5
ke T Yo Glachle o) on ke O L S5 o jlas
[Pl a5 4 p S5k 205

5 7S 6 905
L g Sl g 51 51 el b Ralesl 0L s
Sk 30i 3 8 (5551 par WO b 51 05 Sk gad e
Riylsl Lo 5 cole & Sidosy i sbowl | sitesy O
bdigod o 85 ool 550 e Job e 5 A 0l I
25T 51 oaws a5 o e cagdl 5 06 s 5 3 S T
29 (U, (oed Cum)) by sre.S 5 RATI000 Ju
=03 Oljes 25 13 S o3Il 5,50 db gy o Jasll) gns ol
Flame o&aws 51 osliial b 55 pw ol 5 e (sl
o3l b odd (5,50 mer (slaosls a3 (g 511 photometer
5 s by AT 0051 5 Y hlng SPSS izl 5

NS glyls ses B el sl SH Ogedl G AS dow

5 o jlad YY) 6,95 [VYRF|Ldul 5 crogy | s asliolegs

ol Gloys SIS opl 51 (F o iles gai B8 1 el el
Aol (K580 Aol ahexr 51 ege ladigON 3l
a5 4] wibe SIGbdl Al 5 S el (Kb,
Camdge I 53 S anb Glachls bis 3 ege S8
Mol S (momen S 0 (5L (2108 edey Do )
el 45l 2.5k [V ] el o Slediy ) gl il IS Aol
loys ulal 05 A3 oipsl ml (pluo (ST slsls
S 5 Al e (Sl SIS S ks e S 1) b
Aas gk amg BB jsba 1) b ol e Mlg
) sadl Ol 5 Ol 3 Sluls Ll s o5 oS o
ma 0k glasl gl 5 Gy 5 GBS (Olasl dagla s
sl o Sy 2 el 4 4z 5L [V ] 5550 552
PERTYIERY e 28 5 0k 3 b Sy
5l 5 Ok 53 LSl 4 ol S 5 blis 5 Shes sl
ol s Gl St T ol M oS Sl 4
GBS 5 ol ol B BU e sk G

el 0 plonil (b3 131 55 o6 9555 5 e sl chpw

by 95 9 g0
HObl g (ke S

bosbes 15 Al 5 gl ss e 00 sliw
ST oKy Sllge & e YN G55 esgdoue
cmlie AKE LT Ll s 55 5 odd 4 09,5 Aty oDl
iy, colu VY g8 K ool 5l am s YFEY gles b
25 olgen SIS Glis 5 Ol ks 1K So,b el VY
25 @BV 058 0 4 Sl 5 s 1 E Slls g
Lokl bs slabse) (abs 0g 8 td5S 0y S i s
3l,8) oykas b ojles Cow RS 05 8 (a5 5 !
590 L Gas YA ol el hsen olas ediS
3 ,0) olas b jles Cow 2y sleey 8 5 «(Frr mg/kg
sbiee b ooy YA Cdeay Jlawly,e wjsen ojlas diS
N G S5 Gl 5o [VWAY] (Fromg/kg o Yo
ol s Cole, dagh 5 AKRLT Sl L L
o Ollge 5 Coles 056 Gb Giow opl Hs ol Ol g

LA 23S 59, YA

tostbs bl g5l osbel
52 (New life Science, USA) o s) 55 il Ikl
Cogon P MKE 555y edd o sl $5955 p e

A9 PSR 059 Sal) Cals WM S )5 Slhely)s

0\a


http://feyz.kaums.ac.ir/article-1-3239-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-14 ]

)Q&Lnﬁjfji‘jﬂfﬂ\;m;ﬂﬁﬁf@)wﬁu—va)u:'gjjk

adlas glaos S
(ME/AL) oo 5 e w55
Y/ox/\Y J RS
RAVAE VAT Sabs
*EL VY foo mg/kg 3o b oojlas jles cou J oS
HEEF/AEN Y Yoo mglkg 35 b oojlas s cou b
i VZE VAT Fro mE/kg 555 b oslas jled Cou s

SOl FE (P<e/00) S 5 als slaes 8 o s e I skasols ¥
FRE (P<a/00) J 25 5 e o IS glaeg S o Sl iae OV akims

P<e/00) b 5 )l v b slaey 5 O 13 s NS saas LS

o0 eSsn o SRl e olae 0T osles Js
MJLEA 6[.&4)_75 Br

(mg/dL) o6 %5 AL 55
FIVE /2 O JdgS
*YVEf =
*E QA foo mg/kg 595 b oojlas s cou J S
VA SV o Yoo mglkg 59 b oojlas jleg Cov b
HEE O/ F fro mglkg 3as b oojlas jls cou b

SOl FE (P<e/00) 5 5 als slaes 8 o s e I skasols ¥
FEE (P<a/00) J 25 5 e o IS glaeg S o Sl iae OV akims

(P<v/00) b g sl cou b sl £ O ol s S| saas LS

3K e L sHlen (2l 5 (S g8 abs
se.\ﬂi J.«.ﬁd.g w‘;ﬁ‘ Ja\.«‘ﬁ ..\_,.ida O e RY ﬁ)b})é
[V4] <ol dalgs mal5l ekl 55 Sl amsl> 43 O g
U"Jb" g&)bﬁ d‘)’)‘ Jﬂ;‘u &}J‘A Q\A\.ﬂf s_ira.a a}}f‘
el 4Bl Aol S g OS5 réls ‘VS s
9 A3 cabs Oleys 5y wsdS PEEID sl G ae
s S Sl sy s s Ll sy ke OF 51 A6 2,0 e
ol 05 3L itan y Slidow dalpd 3 5SU LOT 51 (g ke
AL_S Jﬁ‘ EBE ) a_)\..a.ﬁ e on anJlao Cﬂ‘ )" RV [\Y]
5 g sy A 0l s sl 5 K
ol @l oeg Bl el b 58 e el
b ooslas b sl cou mbs slroy S 5 a8 als 0L axdlas
e 5 6 g e sdl Olges Frr mg/kg o Yoo slajss
'A}; Cﬂ‘ BL r.;..n\.‘.'.; C)‘}:A} adls &‘f‘ ;;."‘Ll‘ a})f “ C..w.l
5 Bl fals gyl g K3 4 ol 055 4 S b
oSan 3 oesdl Ol S o)las b jles Cou J S o0y S

@.ﬁ} sls QL:J b é)bdbu gia"UJ' ‘JJ:.'.S ejij C..w.i cU

‘;XS‘,J d 6)“-?;:"

o SN O3 Lls e S Olgisay P<e/00 s esland
RIpPw N odkal Camndy palie g dd B F B s _,i‘.gb)'i sloy
.[\A;\V] J.g‘;; f)‘}f (s, 1kl 6“1”':td:<"’~‘°)

Pl
4 S (B2 095 52 e 5 by (h e sk
S8 ga ol LS 1) olsiime falS 5 Ml o g J S
055 23 e g el e pshe 53 ol S
o e g A Sl RS 4 S Jles S RS
G A 0s S 4 Camd e Cow bs by S s
25 el (o el 5 (V oyl dgur) 5ls DL (5505 s
S Gl (abs 0p 8 4 amd Hled Cow bs by S
d9d) e gl op o a2 (Y 0 jlad ) sls OLES ) 5
ol 13 058 53 (F o5led Jpur) ol i 5 (7 o)led
o Al 0g S e 5 ol DL 1) glasme Al J S 4
53 23L Rl gl dme Hsba abs 0s 8 4 Sl s
PG 5 sl GLpiis g o ChlE Sl Cos J S oy S

(P<00) 813 BLES 1) (gola gre Il J 58 4y S

)Jﬁ@&ywﬂﬁﬂfo)wﬂju—\ a)Lo..:JJJ?

axlllas (slaoy S
(mEq/L) pa oA 5
(e J s
* Yo/ f A
LAY Foomg/kg 55 b oslas jles Cou J S

FEE\FOL/00 Yoo mg/kg 555 b oslas jleg Cow s

SOLE FE GP<e/00) J S 5 ls sWoy 8 o Lls e BN skiaslis ¥
HEE P<e/00) I8 5 ks Cow 58 gy 8 o Jla s B skias

(P<e/40) b g sl cou 2L slaey £ L ols s O sdas LS

J)v:n.dl:-": Jﬁwfﬁp:’]‘ A)L,@FJ;U—Y n)La..i J}J;-

axdllas glaoy S
(mEQ/L) plsy oL s f
AZAEIAN d s
* $/4ks/ 0V ks
f/0£/\\ Fro mE/kg 555 b ojlas g cow J S

Rl 7/ = V0 Yoo mE/kg 0 b ojlas Hles Cou Ao

HEE VR0 fror mg/Kg 550 Loyl led Cou b

SOl FE (P /00) IS 5 hs sbos B o ola e BN skiasolis ¥
3 (P<e/00) U8 5 jlesd Cow J S slaoy B o Jla sims S okins
b 5 e o s (slaes § i ls e IO aizasiLE FEE
(P</+0)

4 ’)L“*t’l"\ a)‘,;|\\‘“\?|.ué..~|‘, J"‘@‘.lu‘é':’ M\Jo\»_’b


http://feyz.kaums.ac.ir/article-1-3239-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-14 ]

;‘;\fr.lf JS“JJ.L:.& ULA.G);\S

e oIl ol cedhe oLk A Olys ol la e la
WS ol 0k 0303 OLE alin adllas Ky s [YA] A3 e O
Seise 02 1 b s n 5 peasdl Ol dilg e IS e
S Cal osls DL 3 Oldlae [YA] dms I obs
g Al gl e s LOlumST BT
AU ojlas S e [P ] 5530 S el a8
@lee S pss 00 b plerdam sLLY 2 K
mt b s sl WS e slas Bl e
el Ol obs sbml daulye Lol adlas ;o [VV] WS
Sol3 e ssba i Ol g a8l I gl sme 5 sba
Pl SR A 4 4 gl i (pl g Bl el
“ oty o ) BB ] cl (558 ool uls
sdralli g sl sedle 55 W& o)k Al <8 0I5
A5 1y S Wil bplkil s 4y iSO g I
aulyny G g s el oA SIS PY] el e
S ol O5aST I ki 58 sle sl3T SISl il 55!
SIS, blie 3 0 [FF] des Sy ime s &
Wl 36 s> Ay g 43 p s g0 eS| ST (1l 515
5 ST 51 g 1y S J S0 ge OlaST 5T
YU Lty S8 psh (55 A8 (o Sl o3l 315 s A
30 sam> Sy g 02 3151 VG 5 g by S g AL
3L 2l 4 S e slad s gn s 5 25 M S
2 P Eel S WS e 1S b SIBI s
S ol bl ubs olen 3 plply Hsd e LS
ol 35T SISl Mg b S ol e
oS &l AU s ojlas gy skl plnil Dladlas Y]
Sl 3 e Sy A Sl 03ls DL g S
AU Sl s kb s ool (pl sl Cod Rbs
Olges [FY] ol o gi 5 ails Ol50 5 LOIAmST ST SluS 5
GPBSl 5l e Ao s VAl Ohlen S5 ol BB e
53 Nat/K+-ATPase cwy 5,8s [FO] ol abs,e
Lo,55 YEIY 55 98 als @ N 3131 )3 oy ) gLa2
ik 33 531 Y] S o Iy IS s 3131 4y o
Ogml A Ol Rl iy Yl 2bs glafipe 53
“Jng 050 4 e M ibela) e S col J5 a8
ssba rab 5131 55 d gl b Lo [FV] 30 s 0dS sl
it ol BV YA] s a8 1) i s iRt
b Nat/Ht o) A1 g ol S35 Go b 51 Hl5
[¥a] wsb g5l sbdgs 55 Na +/K+-ATPase

5 o jlad YY) 6,95 [VYRF|Ldul 5 crogy | s asliolegs

JRS 05 8 4 G sy 5 b Ol3n 53 (5013 me sl
mojlas g 45 sdys S asiie bl 5o A sdalie
L alae 5 o &S Glad o o g 505l ol gla
3 sl Lol I sl oKee 45w ja tdas e il
P | P W g P YOO A [ PR P |
3510ST o gl Ao 3 5 O3S 35T ISl (g5l
Cx e s ssba eedple IS ) Y] i
ot OB i AR zmer 5 ol 4 Cglie 1)
2o 3 2 SIS e e S5 s sl V] sl
Al S Al belkl ple poedredlid sl slad e
2 e BT 310 o el a5y et 3503 o S
sdd 2> sWes £ )3 e sl Oljes SEalS 1A (3 138 o 1S
2 I Zals ol [N] ol a5 BB e 555 Sl b
SR VY] s Ly s3SU ol Sl 4y 3 AS 4S5l ol
N 48 yal ys g S i Jdsa Conl GKes e s
Lo [YY] sl el (b SLs A e (SidS slailis
AR Y] A3 5 e I aa el (S
b ol adlas (2bs 05,5 55 sdel sty ppaspdl i
5 el Ol [YF] ajls cills JS s plowil Slido
035 4 Comd Lled Cow b ey S s pU s n
3 e S oesdl L I ol ssba AL
R Mo S5 1) ()3 ¥ B 0Y) o slagety s
S g 3, edge 4 1, (Ao VO 5 905) Lewdly (650l codlad
ClM 31 LT b Jlasl s 45 ol Lk sl 86 iy
odd esls Ol S o0 S adS 5l slse opl Sl
~J e S Ol K355 oS SlaenST ST Clb 5
GenS1 (BT ol pl s o A 1 A4S G e e
OS5 OS5 a8l oslae 3 s lpl 4 K85 0
5 Pyo olidew [Y0] 5 Saw C omlny 5 SIg
oge OldenS| BT Camols 45 sl o3ls OLE 3 Of,Kea
9 S5 OlS 5 Ak las s sz sl 4 S35
Hpr oS Sl 4 s [17] 5 Ko C el
305 5 i) el ol A5 SN DS 5 sl
o dlasl Gijb 5l OlS 5ol g Mk Sl Al
ot Ylaaml Cif Ol g oo [YV] Kigd oo Joim 055 )3 ool
Ol Bl o 055 L3 WS g I8y bS5
CHl Sul 4z sl s Bk S Kledd e sl
0udxas0lE OF Ol Sl ) 5 5,8 o Sy S 53 e sl

S omesdl 5 06 s n Sl el S Clab 55 5 g

ovy


http://feyz.kaums.ac.ir/article-1-3239-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-14 ]

Bydr il ) g5 s Ohleg g2 pdpedl i RIS
Sl 5> S LU 35,5 Jb U st 555 [FY]
2B [TY] ssdie ool i RPN ez I SL
probe Ol e eS| AU om0l 36 addllan b 3
VA 5,05 QUi 5 (2> al pee sl g 53 0 el
2 el o pde e CBlE spe mB ol 4 e

sl dm g U e Cow b glaey S

S 5 4o
A)L,a.ﬁ Pry Mbw olis J.:E:u' ;ﬁ-‘ )| o> @L’S

GFan e Sl NI G S e ol S
(ol 5 prober SB0s o B g 78 5 eesd] 5 g6

b s Bsn 53 by W JLs 4 e

EILPECE R o)
dly al5T el&ils proee o g 5 e gin
Slagens iz S @bl 1y Gados ol ploil UGl &8 0,518

.J..lida Josa Sls 48

References:

[1] Hussain A, Claussen B, Ramachandran A,
Williams R. Prevention of type 2 diabetes:
areview. Diabetes Res Clin Pract 2007; 76(3):
317-26.

[2] Leeds JS, Forman EM, Morley S, Scott AR,
Tesfaye S, Sanders DS. Abnormal liver function
tests in patients with Type 1 diabetes mellitus:
prevalence, clinical correlations and underlying
pathologies. Diabet Med 2009; 26(12): 1235-41.
[3] Banerjee SK, Dinda AK, Manchanda SC,
Maulik SK. Chronic garlic administration protects
rat heart against oxidative stress induced by
ischemic reperfusion injury. BMC Pharmacol
2002; 2(16): 1471-2210.

[4] Grzegorczyk I, Matkowski A, Wysokinska H.
Antioxidant activity of extracts from in vitro
cultures of SalviaOfficinalis L. Food Chem 2007;
104 (2): 536-41.

[5] Glisic SB, Ristic M, Skala DU. The combined
extraction of sage (Salvia officinalis L.):
ultrasound followed by supercritical CO2
extraction. Ultrason Sonochem 2011; 18(1): 318-
26.

[6] Generali¢ I, Skroza D, Ljubenkov I, Katalini¢
A, BurculF, Katalini¢ V, Influence of the
phenophase on the phenolic profile and
antioxidant properties of Dalmatian sage. Food
Chem 2011; 127(2): 427-33.

ovy

uxs}s 3 kﬁJt‘fﬁ‘“

s odd b sl B 55 Lol r._w»bi chle il
Sl QS L Sl pnl s pd e e ey

Al ogdaedl 8 e slml ey kS 5 glaals
Sl alS LolaeST BT [VA] 5,0 j6 K, s 5bas
o Lol s 1) S Cla s dh d edla
rae 53 OT b e Y sb e 4S5y sbay tins o Sl 5!
Ty g odd glhenS] ] JALS o 0 2L e
g SRl 0T dise 5 il Y plix e 5 g5kl
o BB DLl 5 IS el [F1] 05 8 0 ) 5]
plxl Slidos Lls ppmboliz 51 AU S 5,8 o
.\.a‘j@ ‘-‘\fﬁf ‘;\Qb).\:& AJLA.G S M.}w OLES ol
21y grmlilin (555,60 51 Jol ke glacanl Ol
03 g3 M\»l&} 5‘9; J'| ;VS e)L.a.ﬁ sdS CJQJ.: 5‘9; BL)
e DS 5 abe S Al SGusbes, 5 eSS [FY] o
ORI TR KWK IU{ EECIUIP EE P S| M oS
JKe 4 OlS 5l ol sdd S 38 O] oS g

S LS o A A S e s

[7] Salkovic-Petrisic M, Amyloid cascade
hypothesis: is it true for sporadic Alzheimer's
diseases. Period Biol 2008: 110(1); 17-25.

[8] Capek P, Machova E, Turjan J. Scavenging
and antioxidant activities of immunomodulating
polysaccharides isolated from Salvia officinalis L.
Int J Biol Macromol 2009; 44(1): 75-80.

[9] Lima CF, Carvalho F, Fernandes E, Bastos
ML, Santos-Gomes PC, Fernandes-Ferreira M, et
al. Evaluation oftoxic/protective effects of the
essential oil of Salvia Officinalis on freshly
isolated rat hepatocytes. Toxicol In Vitro 2004;
18(4): 457-65.

[10] Wang M, Shao Y, Li J, Zhu N, Rangarajan M,
LaVoie EJ, et al. Antioxidative phenolic
glycosides from sage (Salvia officinalis). J Nat
Prod 1999; 62(3): 454-6

[11] Arabi S, Arshami J, Haghparast AR. Effects
of Salvia Officinalis L. Extract on Biochemical
Blood Parameters in Male Rats. ZUMSJ 2014,
22(94): 34-43.

[12] Madar Z, Abel R, Samish S, Arad J. Glucose
lowering effect offenugreek non- insulin
dependent diabetics. Eur J Clin Nutr 1988; 42(1):
51-54.

[13] Richelle M, Enslen M, Hager C, Groux M,
Tavazzi I, GodinJP, et al. Both free and esterified
plant sterols reduce cholesterol absorption and the

4 ’)L“*t’l"\ a)‘,;|\\‘“\?|.ué..~|‘, J"‘@‘.lu‘é':’ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3239-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-14 ]

;‘;Xf‘..ua Jﬁ‘}).\?& ULA.&};L?

bioavailability of beta—carotene and alpha-
tocopherol in normocholesterolemic human. Am J
Clin Nutr 2004; 80(1): 171-7.

[14] Mirchenari M, Mokhtari M, Shariati M. The
Effect of Hydroalcoholic Extract of Salvia
Officinalis on Gonadotropin, and Sex Steroids in
Adult Diabetic Male Rat. JSSU 2016; 23(10):
1018-27.

[15] Tiwari P, Kumar B, Kaur M, Kaur G, Kaur H.
Phytochemical screening and extraction: a review.
Internationale Pharmaceutica Sciencia 2011;
1(1): 98-106.

[16] Eidi M, Eidi A, Bahar M, Effects of Salvia
officinalis L. (sage) leaves on memory retention
and its interaction with the cholinergic system in
rats. Nutrition 2006; 22(3): 321-6.

[17] Zare T, Mokhtari M, Mohammadi J. The
effect of Hydroalcoholic extracts of prangos
ferulacea on blood factors of kidney and liver
functions in diabetic male wistar rats. J Fasa Univ
Med Sci 2012; 2(3): 174-80. [in Persian]

[18] Smith JM, Paulson DJ, Solar SM. Na+ /K+ -
ATPase activity in vascular smooth muscle from
streptozotozin diabetic rat. Cardiovasc Res 1997;
34(1): 137-44.

[19] Al-said MS, Abdelsattar EA, Khalifa SI, EI-
Feraly FS. Isolationand identification of an anti-
inflammatory principle from Capparis spinosa.
Pharmazie 1988; 43(9): 640-1.

[20] Boden G. Role of fatty acids in the
pathogenesis of insulin resistance and NIDDM.
Diabetes 1997; 46(1): 3—10.

[21] Oyedemi SO, Bradly G, Afolayan AlJ.
Beneficial effect of aqueous stem bark extract of
strychnos henningsii  Gilg in Streptozotocin—
nicotinamid induced type 1 diabetic Wistar rats.
Int J Pharm 2011; 7(7): 773-81.

[22] Mauer SM, Steffes MW, Brown DM. The
kidney in diabetes. Am J Med 1981; 70(3): 603-
12.

[23] Almdal TP, Vilstrup H. Strict insulin therapy
normalises organ nitrogen contents and the
capacity of urea nitrogen synthesis in experimental
diabetes in rats. Diabetologia 1988; 31(2): 114-8.
[24] Tuvemo T, Ewald U, Kobboh M, Proos LA.
Serum magnesium and protein concentrations
during the first five years of insulin dependent
diabetes in children. Acta Paediatrica 1997;
86(418): 7-10.

[25] JamshidzadehA, Niknahad H. Hepatopro-
tective activity of Berberis integerrima Bge extract
in rats treated with CCl4: In vitro and in vivo
studies. Toxicol Lett 2006; 164: 310.

[26] Pyo YH, Lee TC, Logendra L, Rosen RT.
Antioxidant activity and phenolic compounds of
Swiss chard (Beta wvulgaris subspecies cycla)
extracts. Food Chem 2004; 85(1): 19-26.

[27] Mohammadi J, Naik PR. Evaluation of
hypoglycemic effect of Morus alba in an animal
model. Indian J Pharmacol 2008; 40(1): 15-8.

5 o jlad YY) 6,95 [VYRF|Ldul 5 crogy | s asliolegs

[28] Soltani band Kh, Kafash Farkhad N, Farokhi
F, Togmechi A. Effects of hydro-alcoholic extract
of Prangos ferulacea (L.) Lindle on histopathology
of pancreas and diabetes treatment in STZ-
induced diabetic. JAJP 2012; 2(1): 31-8.

[29] El-Ghany MA, Nagib RM, Mamdouh SM
anti-Diabetic effect of some herbs and fruit against
streptozotocin induced diabetic rats. GlobVet
2014; 12: 541-9.

[30] Rashki Kemmak M, Gol A, Dabiri SH.
Preventive effects of Garlic juice on renal damages
induced by diabetes mellitus in rats. lran J
Endocrinol Metab 2009; 11(3): 331-40.

[31] Thomson M, Al-Amin ZM, Al-Qattan KK,
Shaban LH, Muslim A. Anti-diabetic and
Hypolipidemic properties of garlic (Allium
sativum) in streptozotocin-induced diabetic rats.
Int J Diabetes Metabol 2007; 108-15.

[32] Zafar M, Naqvi SN, Ahmed M, Kaimkhani
ZA. Altered Kidney Morphology and Enzymes in
Streptozotocin Induced Diabetic Rats. Int J
Morphol 2009; 27(3): 783-90.

[33] Mokhtary M, Sharifi E, Shahamir-Tabatabace
M. The effect of carob extract on liver function
test in diabetic male rat. J Shahrekord Univ Med
Sci 2013; 15(3): 40-7. [in Persian]

[34] Morsy MD, Hassan WN, Zalat SI.
Improvement of renal oxidative stress markers
after ozone administration in diabetic nephropathy
in rats. Diabetol Metab Syndr 2010; 2(1): 29.

[35] Wiseman MY, Saunder AJ, Keen H, Viberti
G Effectof blood glucose control on increased
glomerular filtration rate and kidney size in
insulin—dependent diabetes. N Engl J Med 1985;
312: 617-21.

[36] Moore RD. Effects of insulin upon ion
transport. Biochem Biophys Acta 1983; 737(1): 1-
49.

[37] Velasco Plaza A, G-Granda T, Cachero MT.
Circadian rhythms of food and water intake and
urine excretion in diabetic rats. Physiol Behav
1999; 54(4): 665-70.

[38] Smith JM, Paulson DJ, Solar SM. Na+/K+-
ATPase activity in vascular smooth muscle from
streptozotozin diabetic rat. Cardiovasc Res1997;
34(4); 137-44.

[39] Greene DA, Lattimer SA, Sima A.A. Sorbitol,
phosphoinositides and sodiumpotassium-ATPasein
thepathogenesis of diabeticcomplications. N Engl
J Med 1987; 316(10): 599-606.

[40] Khaki AA, Khaki A, Nouri M, Ahmadi
Ashtiani HR, Rastegar H, Rezazadeh Sh, et al.
Evaluation effects of induced diabetic rat. JMP
2009, 1(29): 70-8.

[41] Huang SS, Zheng RL. Rosmarinic acid
inhibits angiogenesis and its mechanism of action
in vitro. Cancer Lett 2006; 239(2): 271-80.

[42] Coskun O, Kanter M, Korkmaz A, Oter S.
Quercetin, a flavonoid antioxidant, prevents and
protects streptozotocin-induced oxidative stress

oy


http://feyz.kaums.ac.ir/article-1-3239-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-14 ]

and -cell damage in rat pancreas. Pharmacol Res
2005; 51(2): 117-23.

[43] Bardy G, Virsolvy A, Quignard JF, Ravier
MA, Bertrand G, Dalle S, et al. "Quercetin induces

ov¥

‘;XS‘,J d 6)“-?;:"

insulin secretion by direct activation of L-type
calcium channels in pancreatic beta cells. Br J
Pharmacol 2013; 169(5): 1102-13.

4 ’)L“*t’l"\ a)‘,;|\\‘“\?|.ué..~|‘, J"‘@‘.lu‘é':’ M\Jo\»_’b


http://feyz.kaums.ac.ir/article-1-3239-fa.html
http://www.tcpdf.org

