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. Crystal Day (Bioassay Technology Laboratory-China)
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. SPSS

. One-Way ANOVA

. Tow-Way ANOVA

~No ok, whNE



el %)

)‘ ) (P = 021) s S92 9 C\.r.]l.b.oé)}n 6[&05; 339 O Ls)‘bL.M usLQ.v ‘u""‘bﬂ)" &)M B
a8 obml @l 09,5 b avslie ;o (tbs S35 095 5y 5o oble SalS cobs Wl
|y ololine 0lS 4, beSy il ol @l 525 3155 5 g8 Al Gl 53 (P = 0.001)
09,5 ol plis (shbs JyuS 09,8 b annlie )3 0)lac b olren 1 pe3 09,5 5 (nyed 09,5 (39 50
(P <0.05) cusls gobs J 8 a4 comd (g 5tn oy39 plleo J S

adllod ygo sog S 139 (rKileo - Jgu

< 039 oo 5o o9 adsl 039 09,5
ol e Bl il Glre Sl uSbe lere Sl il
YASIY Ay YAYIY Ve YVOIY a1y ol
YYY/A YY/Y % YAV/S Yoy FYYA YAy s Uy
# Y- 00 VoI VIO FE/A YYSIY YAl S99
YAV/F VE/A YYYY Y YYY/A \Q o las
% Y-Y/5 Yo ¥ YYE/A YSIY ¥VEID VEIY N

P, 0.05 gl 5o lole Ol sy

Jelos @l weo oo LiS 1) gy laaiges g8 Ly 4 bgyje Olieesd s 8)lels oo
318 s ondiaallae glaog,S oy SIS CAE o 1, (o yloline i 48,boSy uils s
Sl S 038 ¥l s )loline oty b S5 09,5 55515 (F = 831 P = 0.000)
2 05,5 e o 5 SIS o (2o S 05,5 b aylia 5 (P < 0.05) <l il
08 S Glie GoyeS 9 P 0.05) citls globie 2alS ojlac b olyen 0 pe 5 ojlac

g2 0 las bolyen (n yoi 09,5 4 bgype
sleplas egn eS| bl Sl Gledl e cale
T30 0 b oy 5 las 0,8 L5 oy S 09,8 b awglia 10 5 (F=3.03 P =0.03)
i 3 eyl &) Ceagliio (P < 0.05) ol i ooy Oydgm] sk o 1, (s lolins
JrsS 09,5 10 aS g sbay «(F =446 P =0.008) ols slas Sleys 8,90 o)LL ;o 1) (5 lolins
oo L olyad (505 05,5 55 5352 (P = 0.01) Wl L5 05,5 5 YL (5 folins gy 2l
el oadanlias gloos,S 5o (P = 0.007) 55 b S8 05, 5l sosmly 6 lobine s5bas



IYAY ylianl YA 0 honds (5553 (559092 500 Y-t

ol plas pleys aan e Jlisa 1) ghlobe o Wl SSL by lo Jolo o, Sles
(4w 8,lois Jgu>) (F=0.61 P =0.65)

o9 5 oy S g Jilgy b e (il - Y Jour

9 Ry . drss s , _
oslas o3 ko Wog )5
o bac b ol
2V AYA #VAOAY s VASIPY wYAV/Ee NOV/D- oSl S olE
YANE 10100 AYIYY Y¥/-V VWIS e Glsl  Gidews ppS ko)
##IVA FNY #I5Y OIYA fIof oSilee g
VY -FF \IYY V/IOY VOF e Gl (G 2 Sinng )
#VIAY YIVE \EN #0/Y ) VIVY eSile
Odgml 43 Caoglie
-0 V/EA V00 /0. PR e Gl
YAV FYIVY 10/ 3 YA oSlee
o sl sl o Shee
V¥V £Y/-¥ #IVY OIAY FAL L Sl
P <0.05 mhaws ;o lobine ool o s

CLE s g oline Bl Gloys atin oz Jliods 45 ols i ab Sy uilyly Jalos s
JsS gladigas ,o (F = 656 P = 0.001) b oanlive ibgs sloos,S cubysils (rs0ysn
Sl (P = 0.08) utls (g loline LEalS by 5l ok ol 05,5 b dumlie jo b
S loline yboas by 5l ok ((bbo J5S 09,8 b anolin ,0 45 ols lis (S5 o9l @l
ok« paizmen il Lili3l (P = 0.01) o lac 5 oy 09,5 5 (P = 0.002) o lac sloog,S o
(P =0.01) cosls (al38l o ped 09,5 5l yiden (g lolins jsboas olac 09,5 1o (g Lo (o
(s 5 lests JS2)

oo gobe poojlac Sl as ol lis (b sleey S a8 bgs (wibly Jlo @l (uimen
oslac 5 ped ol Sl g P = 0.30) sppyes 5l Ll (P = 0.001) 54y jloline Lpuy i
D90 laline (5289 5L (o0 Zobam 2 (P =0.76)



Oloyd aidd sl Jlivay (udg by (oo pw cdild (paSilao - S0
P <0.05 g 5o jlolas Ol s %

Olas eadadllhe sloog 57 )0 I, oS wdl sy 90 8)leds JSS5 Jlez Skl Jsor
S3lail e plim slass slls (g loline Hoboay Wl 09,5 L annlie jo cubo J 65 09,5 im0 0
slass g ojlasl (ylo 0 09,5 dw 2,0 (Jlipll e 6 5eS Lo o Jokw oloxs gl
JraS 09,8 A Cand yuu®S o i &S Cdle ial8l Lo slo Jehu olass 5 uile SOV i
(P <0.05) 545 0,Lac L ol porr 3 103 09,5 ;o bo

S Gy A1 S ol Gl Es slees 5 46,bss illy il s e
ol 31 wezg il «(P = 0.21) 04 lolins o,lac 31 Ll «(P = 0.05) sgs ,lolins Lo slo Jslo
g olac Slep el Sl g8l (P <0.001) ogs lobize Ly slo ok lasi o o,lac g (3
olaei b bla,l 0 (P <0.05) 5g lolime Luile Y sl 55100l 5 ojlac g o ed Julss il
ol 5l 5359 Sl Lol «P =0.02) 0gy Jlolns yiie ol pojlas J1 LS 50 (il , S5Vl
(P >0.05) 595 jlolize o,lac 9 55,9



IWAY GLasll YA o)lods 0359 559092 3d Y8

Sl <l ol yiolyly Ol punti (aSlao - F oo

Ly sbobw slaxi  (U2) plyo 8500l plie oluss 09,5
VY0 ABIY q wlls

VIV AIYD \TAT b Jus

IY OOIY YIVO R,

AIYO ov FIVO ojlas

q Y£10 AIYD oylac g iy yad

oadiarllan gloeg )5 53 (! Sl Bl S joleily gimand Ol i - Y S
79p 5 Al b olyen 08 13l aliiio b (b S 09,5~ tigree SIS 2l b ol 58 o055 - il
el 0ad g §099>b uile SOV pliz g 2 g lamgianl (8L ol 45 (55 095~ dlaugienl () 9
93 2 30 (i (b ol a5 ojlas g o yed 09,5 -0 3,0 18 (6 Comdy jo (Sl ki 4 o las 095 -2
el il Yl ol O 5 325092 S sl s JG) Sanl csalin BB 525009 5 525095 SR
400X LS5

S5 o g Cxy
D9 ol S 8 lae b olyen Raliial (et 05,8 50 45 ols Gl raghy ol bt
o1 s yline ks Lul S sl (slo ok o Slae Lasls Lol sdl (il s oline jghoa,
2y S8b g oSl eadmd S g n Olpied pde sl Sl las eadaddllas sleog S



Gan Sy lpieas wilsty w45 sl oads slgiiegy obolipmaiy 5 3,10 L& 555l e silio
Gz g Ggeyep al EES A Cund o Eul BFAY) 09d (o) p Sub j Sl
wolps G Jlisa ey onl s ool o0k guyis JolS jsbay Sy o] Jes il
ly )lobone oot @il 208 09,5 b analie jo Culis J3S 05,5 )0 g il (oo cale
56 (VN ohlSen 5 ' 5 (gl o 8l Ghals (s S5 09,5 5 o pliee wiz o 00,55
“095 agi po ol plas |y (g loliae gl (Subs el g (Hbs sladiged ;5 by Sy el
S wey ¥rplie a Glr gladisel o edg e gshaw (Vo) ollKen 5 T gyl
Al o8 Wl ladiged 5 paS wsye Vel a4 Cobo sladiged o g Y (sladiges
ST e slaizad 15 1y oy 5l ok Jolins nlS (YY) o) i 5 "ol S5
b ladigad o (18g 5L aS wisls lid 09> agh 0 (TY) o) Ken lo bl L0ss,S
ok ial3dl 55 (V) oLSas 5 058 ol Loyl o Bl b o] zobiw g ol aily Lil33l
b5 52 sl Gl (V1) 1S 5 anls 05 IS s slotipnd 53 1, by 5l

23,5 sanlive Cubis 4 Mo Sl sladiges jo 1)

Gl (Blie)s 5 wbioe GRIBN Gl sladised ;5 by Sl &5 wias e (LaS adg) Slalllas
s Pls gobae (Subs ;Y sladiged (nlpoygl o (VT) 0gd oo byl (2als & poie (59
09,5 4 S St (9 Do &5 plle U8 095 5 gk crl )3 (V) Wls 650l
Sl (g)lel Bl glis ol wiz po saisidls 1 089 5L Sl (6 yuien gohaw g (SRbs J5uS
(0) o, Kad g 55 45 glisF ey s ailite i 3T ol bl ladiges yo o pll 5
Bz Sl sladiges 1o 1) ol sl (2alS (VF) )San 5 sy ol 5055 5 g il (il
2SS Jalse alaml 55 cubs 8,99 Job 4 sl oad (3135 omizmen i3S 5 )5S
SR Gde sl o ploy ST L eSh g9 Sobs yo A eba sl g Sl golan
) Sl by ladsbo im0 )58 5 Gdgmsl ab a5 b plojen &5 (o990 sl o
b gt 55 (g% (l 9 9 (F) 9900 melaid (gl 4 Cuoglie b (b9 5L olaw (&lgyo
Gl ol U5 05,5 b anlio 5 b slowigns (1) iKan 5 cusg sl sosS dnlline

1. Fenzl

2. Gomez-Ambrosi
3. Gokulakrishnan
4. Abu-Farha

5. Fu



WAV Hlamlb KA o o (0559 59892 3 YoA

lrdiged )5 Wog 6 omb (o 89l olaw LIS e 5 YL Ggasl 4 Cueglie
TY) w8l o Bl Sas e 50 Lo o Jsbe o Sl jo ialS ciloads S <ol 4y o3l oS
09,5 L (g loline Sglas subo J S 095 sk sla sk o )Slae gy (nl )0 (ol () -
Gy Jlsa b ogladsbe cuF 0 Oleiee 1) gedse (nl Sl a5 clla Gl
el (g 955 !

5 Ol Sl izmen Bl b Sl ol Bl (ololine A1 0 ped p0le Rl o
@ GRS s Jdoar el g lobiae ats (ol S5 09,5 b aslie )3 (oS 098
5o Ll rcllad 092y anglae HSG] il ouls ploul b sbadiges (g9, a5 spelive Liogh
bkt ok (alr ladiged ;o oy codlad g (el Jlisa (Y0) () S 5 b bl iy
Ol xSk g WS S8 o gl 0 AT wasee plad ool waled il alS
a8l 4l e Sep cnl Ol 5 Ol 5 e B WP oo (27 S8L @ nlnle 9580
€5 5 e g9 Rb ladiged ;o udg Ly Gl (V) hlSes 5 (J dode 4 (uizen (V)
5 eS adlllae bL 50 (nyed 09, (3 Giegk ool 50 S bl b ShalS EY (65
2 O 0g)S 50 et il pahe Gossyloliae BYs 5l (e wls g (subs S 08
Sl oo o (s delip 8y50 Do g Dl A3l g5dge (men (Ul S5 098 b anlie
OlSan 5 Sila sl (g Sln zoban » S (a3 3l g ol Jlml Jelse 51 (S
b ladiged ;o 8y by ol Slpss Gl Golite Sla 8T a5 Wles STz 5lae (VF)
seaS o Oalas cleas dayl bude 4y all 5u8g 5Ln it slaaisS sasaslis Wlgi oo
@l wilg oo oS cnl dapl jliel g <85 925l (o lee 5-C L Jlas 3-N) oy
(V) a8 oloml 8y by Seilgiig y oubas cleas | glane

05,5 9 oybas 05,5 55 13 8l ok (b Uy 05,8 L oavalie o ek nl o
8595 Sl gl a4 Camglia Ll il 5o 0,5 Ty (bl a8l ojlas Lol jen 1 el
G5 5 (TV) cnl Gl masdlle S ploreay Gulgmsl e 5 Salpdl s yo g Lo la ol
Bl elul ey (F) 95800 by Sl Job 255 crge (rdg il latse ;o a5 Canl oud
I slasbes Gl3dl bl Wit Gy Solled 5 oy b olyen olas (oS5 5 IS 8l
il b Olpe San Sk 0 5 (esose bl w8l Lrlpedl @35 n ke b
Cobw » 5 olS 8)las 1l Ghagh ool 9 (sg,ma a3ty (T 4 el SOl il @
9 Sl e 595 Sladdgiggdd (lls JalS oS a5 ey oo Slaia g jloline (89 Sl (oo
(E2e il 53 (VA) Conl (ool S 5k Dl iz 5 Gedgmd (oo o s 2381 4 508



5 Cool ALl (bl wd Sy (loline 3l ealiiuls;ge 09,5 93 sa 0 IS 6L 5 )lac
099k @ lgioe ) (Bbd S 095 L analie 13 09,5 93 (nl )3 (gl sl Gl
ol 2 59nb 5 laog 8 ol el & gl (30925 0rmaly 45 0l s Loy (n o b il
Ol Gl el Gl ) Sl TLT 3 b3l el Sl (20l el e
9 Oalgml 4 Saglie G (6 loline 5 (e B3| Slgum slaJoe )0 5 35800 by Sl (suS
Oyl 4 Cuoglie 3251 (b9 5l polaw eulais Sasaslis (al a5 3518 3529 (oo pm (g Sl
3 s boolyes ilas 098 g ojlas 05,8 5 gk cnl )0 (V) gl Zolan & ol
o aS sy oo Slaiay 9 259y 5 Emb Gelgel 4 Suegliie (11 (Subd 7S 095 b sl
Al axsls (late daz g oy S cl )3 (dg Slu ol jloline

Gl S0 Zllab 5 pei ibioS a5 il wledls las 3T (slaiagky wnlnoss
Ol 50 (TR) 0900 by il ol (3l 5 (59 Rl (loged (o) Rl el il oo
ey sladiged 0j9 2 4 4z e b Lol atd (o Iadised iy i pl S L ags
3 i o3 bolyen B )lac 5 alea ojlas oS 518 S92y Jleil (nl (Sloys 898 Jlosa
sl ooy Gl 1 el sl il ol SR Gkl wlatlys LS o e
Tl Gial¥l 4 azgi b0yl Gl (65380 slaamyp 4 eanl Slateghy )0 45 (oo
09,5 L duslio 3 (g yed bolyen 8)lac g ojlac 09,5 50 ;0 (lgudl & Conglie 22l g (]
Oede il w9 Sk sl sladshe jo j0lS olS 5 jlas oS w ;oo Sl (b S
ohlSen 5 00l3,51 5 nliz w5 gl by il (YA oKan 5 thas ol ik
IS stk @lme Glatse 55 A5 olS 8 las Bras Jlisa | Ly glaJobe 2S5 (V)
Th) 4 e &5 G yed boolren (ppasds 5 (oleiiar A8 ol B)lac oS d oo Slaiar a0 S
sl b slsgd Sloyd sl wlgiige ad SIS alS  picn 5 gm0
sl

Slass g 35 Jlobine Ly sla ok olass pojlac 5 (n o3 Jolas Sl g (05 Jl pol> gl o
(rared 9 09 Loyl slweg S plu 5l i ojlas bolyen (nyed 05,8 55 basle
9 Sl Gighy o il WGl 28l Guile Yl silail (g lolime 51 0 e
Ol b eliiul (el i il dbdiged (rdg 5Ly zolaw oL e s (V) ol Sen

1. Traisaeng



WAV Hlamlb KA o o (0559 59892 3 .

2 xS (V) O 5 Vsl o Jlonll g olyen by alme slogise nliz 85l
(V) oL g 00ly ST gl 10 030,50 sawlive swolaiwl o ed Jlows plim ojlail ¢ olass
e il s o @laiss o 1, Ly sl ke slawi condls 55 leiay ,olS 5 ,lac
Sylolme ysboay (e8g iy Zolaw alS 55lac Lol jen 1 yad 05,5 jo aSul 4y azgi b oo 0
O35 Bkl Wlgn [olS olS Slas 5yl oS5 AT a0 ey g bl 8
by aaly (obe sladiges WSL S8l Soigdglgias Condy (St 15U Sl
@ e (b Pl a5 Wlesls (Las Gl gl 4y Suaglie Sils (Age sladoe 9, (LB a2l
595 5o 1 odssl Rl a5 e G sl s vsiiee b sladshe ;2SS all
M5 s jlac g e a5 ol cols plad ols reghy (o cmizmen (F) Sl lis oy Cdl
OLen 5 Tlg)lusS (mgsy 5o (Jinll taail Ly slosbe 1355 sl o5 S e wiilys oo
bdobe (nl 5255 5 6530 Gelgil 4 Cuoglie Lulpd jo (89 5l Bdo wisls plas a7 (YY)
) ohlSes 5 (o Sl oad 00piS Allaay Lo gladshe 2255 50 Gudg sl (2d )l
B9t e lahse 50 dgedl 4 Caaglie Ll il o ) B glashe 235 (anb olan
2 Oede il Glogie 92l 1) Ly lashe (28l 35 58 (A) Ol Bes 5 S5 5 (TY)
olawi (ubs S 09,5 b dunlie jo ol magh )3 () WS (A)1F plme slajbge
(red 095 dw )3 By lasle o Slae Ll sl (al 3l leys slaey S )0 Ly slagbs
AkBl aS sy oo Sl b yea clln (g loliae il i olas Lol jen iyl g 0 )las
slocas slosleiul b ragsy alxl o)l 5Ls 6 500,0S o ieghy & ae) nl )o (ool
e b sladohe oSlee 330 o)l Cuz ojlae i slajes 5 o yed hlise
B9 o8 drogi (9 Pl 90)92

b sladiged 13 (g Sl pshaw A8l gzl &S ol (las pol> agh @l cggeme)d
Oty hyls Hal5 8 lac aS oy o Hlaias 090 loline Gglas (el sladiges b anglas o
Gl s a5 8jlae b ol en aliial (pye8 Lol sl by 5y goy b ST
Ly slasho shass o 1y 3l o e Sl uls ol pony (g 51 (90,98 ok 2 (5 loline
plml by sladshe o Sas §3,805085 @ azgi L o)8 obml WSOL il nli> S5l
)l Pedos drogs ae) (nl o FVeb (Sl 890 b pgata i slatagn
WS Bl | ggdge ol Slalgsl Wl go ol b 2 (el Sl J5Sse (sl prne

1. Rawal
2. Gusarova



™ e yoE Jgilio §ylac g oliiw! o poi 3T

JLS 50 (e a5 sy oo HlaSay (Wl SOL 8l SOl gt Sl s 4 4z g L e oly
Slaiges oSk 8l e 73 by Sl sl Gl Bkl Wl e ;a5 oLS 5 Lac

aslb assly ook

P g PN
‘SQLQ.; )'l ol o0l rab;.‘»l g é‘.u]) fﬁj‘ oKl 33L>'-Q|5_:> 3 oli&..{Ln)’T 30 e Q:’.‘
Dedcr 615 b 9 ST 38 pe (pl Vgt g Glulils S

&b

1. Lam DW, LeRoith D. The worldwide diabetes epidemic. Curr Opin Endocrinol
Diabetes Obes. 2012;19: 93-6.

2. Harati H, Hadaegh F, Saadat, N, Azizi F. Population-based incidence of type 2
diabetes and its associated risk factors: Results from a six-year cohort study in
Iran. BMC Public Health. 2009;16(9):1-8

3. Henquin JC, Rahier J. Pancreatic alpha cell mass in European subjects with
type 2 diabetes. Diabetologia. 2011;54:1720-5.

4. Zhu JZ, Yu CH, Li YM. Betatrophin provides a new insight into diabetes
treatment and lipid metabolism (Review). Biomed Report. 2014;2:447-51.

5. Lickert H. Betatrophin Fuels b cell proliferation: First step toward regenerative
therapy? Cell Metab. 2013;18: 747-758.

6. Yi P, Park JS, Melton DA. Betatrophin: A hormone that controls pancreccccc
cell proliferation. Cell. 2013;153:747-58.

7. Ren G, Kim JY, Smas CM. Identification of RIFL, a novel adipocyte-enriched
insulin target gene with a role in lipid metabolism. Am J Physiol Endoc M.
2012; 303:334-51.

8. Cox AR, Lam CJ, Bonnyman CW, Chavez J, Rios J, Kushner JA.
Angiopoietin-like protein 8 (ANGPTLS)/betatrophin overexpression does not
increase beta cell proliferation in mice. Diabetologia. 2015;58:1523-31.

9. Wang H, Lai Y, Han C, Liu A, Fan C, Wang H, et al. The Effects of serum
ANGPTLS8/betatrophin on the risk of developing the metabolic syndrome — A
prospective study. Sci Rep. 2016;6:28431. doi:10.1038/srep28431

10. Gomez-Ambrosi J, Pascual E, Catalan V, Rodriguez A, Ramirez B, Silva C, et
al. Circulating betatrophin concentrations are decreased in human obesity and
type 2 diabetes. J Clin Endocr Metab. 2014;99:2004-9.

11. Li E, Nakata M, Shinozaki A, Yang Y, Zhang B, Yada T. Betatrophin
expression is promoted in obese hyperinsulinemic type 2 but not type 1 diabetic
mice. Endocr J. 2016; 63:611-9.


https://dx.doi.org/10.1038%2Fsrep28431
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiZ_77dud_PAhWCSxoKHco6DMAQFggcMAA&url=http%3A%2F%2Fpress.endocrine.org%2Fjournal%2Fjcem&usg=AFQjCNGoMrHiDM37o-od8mME40Zof31XDQ&sig2=gjpT2DRJP1wntRSAh8ewug&bvm=bv.135974163,d.bGg

WAV Hlamlb KA o o (0559 59892 3 YY

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

Ghaasemi H, Tavilani H, Khodadadi I, Saidijam M, Karimi J. Circulating
betatrophin levels are associated with the lipid profile in type 2 diabetes.
Chonnam Med J. 2015;51: 115-9.

Traisaeng S, Sanguanrungsirikul S, Keelawat, S, Somboonwong S. Effect of
moderate exercise training on diabetic status and pancreatic insulin content in
diabetic rats. J Physiol Biomed Sci. 2014;27(1):26-31.

Hedayati M, Pouraoli I, Pouaboli B, Dabiri S, Javadi A. Effects of Otostegia
Persica extract on serum level of glucose and morphology of pancreas in
diabetic rats. Koomesh. 2014;13:201-8. (In Persian)

Sadeghi Z, Akaberi M, Valizadeh J. Otostegia Persica (Lamiaceae): A review
on its ethnopharmacology, phytochemistry, and pharmacology. Avicenna J
Phytomed. 2014,4(2):79-88.

Bostrom P, Wu J, Jedrychowski MP, Korde A, Ye L, Lo JC, et al. A PGCl-a-
dependent myokine that drives brown-fat-like development of white fat and
thermogenesis. Nature. 2012;481:463-8.

Sharma AK, Srinivasan BP. Triple verses glimepiride plus metformin therapy
on cardiovascular risk biomarkers and diabetic cardiomyopathy in insulin
resistance type 2 diabetes mellitus rats. Eur J Pharm Sci. 2009;38:433-44.
Chang H, Park Y, Suk MH, Lee H-J, Kang H-J, Cjoi K-M, Song W.
Comparison of lactate threshold, glucose, and insulin levels between OLETF
and LETO rats after all-out exercise. J Sport Sci Med. 2009;8:381-7.

Nikooie R, Rajabi H, Gharakhanlu R, Atabi F, Omidfar K, Aveseh M, et al.
Exercise-induced changes of MCT]I in cardiac and skeletal muscles of diabetic
rats induced by high-fat diet and STZ. J Physiol Biochem. 2013;69 (4):865-77v
Akbarzadeh S, Bazzi P, Daneshi A, Bargahi A. Anti-diabetic effect of Otostegia
Persica extract on diabetic rats. J Med PlantS Res. 2012;6:3176-80.

Fenzl A, Itariu BK, Kosi L, Fritzer-Szekeres M, Kautzky-Willer A, Stulnig TM,
Kiefer FW. Circulating betatrophin correlates with atherogenic lipid profiles
but not with glucose and insulin levels in insulin-resistant individuals.
Diabetologia. 2014;57:1204-8.

Gokulakrishnan G, Manokaran K, Kumar Pandy G, Amutha A, Ranjani H,
Anjana RM Mohan V. Relationship of betatrophin with youth onset type 2
diabetes among Asian Indians. Diabetes Res Clin Pr. 2015;109:71-6.
Abu-Farha M, Abubaker J, Al-Khairi I, Cherian P, Noronha F, Hu FB. Higher
plasma betatrophin/ ANGPTLS8 level in type 2 diabetes subjects does not
correlate with blood glucose or insulin resistance. Sci Rep. 2015;5: 2045-322.
Fu Z, Berhane F, Fite A, Seyoum B, Abou-Samra AB, Zhang R. Elevated
circulating lipasin/betatrophin in human type 2 diabetes and obesity. Sci Rep.
2014;4:5013. doi: 10.1038/srep05013.

Abu-Farha M, Sriraman D, Cherian P, Alkhairi I, Elkum N, Behbehani K., et al.
Circulating ANGPTLS8/Betatrophin is increased in obesity and reduced after
exercise training. Pos One. 2016;doi.org/10.1371.

Chang JK, Lyu RM, Chen XQ. Detection of C-terminal betatrophin peptides in
human plasma and rodent liver. In: Nishiuchi Y, Teshima T, editors. The 4th
Asia-Pacific International Peptide Symposium. Peptide Science. Suita: Phoenix
Pharmaceuticals Inc; 2013. p. 243-6.


https://doi.org/10.1371/journal.pone.0147367
https://doi.org/10.1371/journal.pone.0147367
https://doi.org/10.1371/journal.pone.0147367

Y

27.

28.

29.

30.

31.

32.

33.

AR e yoE Jgilio §ylac g oliiw! o poi 3T

Tokumoto T, Hamamoto K, Fujimoto E, Yamaguchi, E, Okamura S, Honjo H,
et al. Correlation of circulating betatrophin concentrations with insulin
secretion capacity, evaluated by glucagon stimulation tests. Diabetic Med.
2015;32:653- 6.

Hedayati M, Pouraboli I, Pouraboli B. Effect of methanolic extract of Otostegia
Persica on serum levels of glucose and lipids in type | diabetic male rats. Iran J
Endo Metab. 2010;12:435-42. (In Persian)

Zhang Y, Li R, Meng Y. Irisin stimulates browning of white adipocytes through
mitogen-activated protein kinase p38 MAP kinase and ERKMAP Kkinase
signaling. Diabetes. 2014;63:514-25.

Traisaeng S, Sanguanrungsirikul S, Keelawat, S, Somboonwong S. Effect of
moderate exercise training on diabetic status and pancreatic insulin content in
diabetic rats. J Physiol Biomed Sci. 2014;27(1):26-31

Rawal S, Huang HH, Novikova L, Hamedi T, Smirnova 1V, Stehno-Bittel L.
Effect of exercise on pancreatic islet in Zucker diabetic fatty rats. J Diabetes
Metab. 2013;10:1-7.

Gusarova V, Alexa CA, Na E, Stevis PE, Xin Y, Bonner-Weir S, et al.
ANGPTL8/betatrophin does not control pancreatic beta cell expansion. Cell.
2014;159: 691-6.

Yi P, Park JS, Melton DA. Perspectives on the activities of
ANGPTLS8/betatrophin. Cell. 2014;159:467-8.

SROEL

Slez 0 p0barle e oz SO (e SU o0 (B0
b9l ooy zohw p S Jsle blac 5 cwliiul pyed L8b

E

o

o)

ond (b ghzme laghse 3 ISl (Sigdlginns Sk

10.22089/5p;j.2017.4618.1619 : o dulis

/

(s

Effects of Endurance Training and Methanolic Otostegia Persica
Extract on  Betatrophin ~ Serum  Concentrations  and
Histopathological Changes of Streptozotocin Diabetic Rats.

S

kDOI: 10.22089/spj.2017.4618.1619 j

~

adeghipour H, Salesi M, Koushkie Jahromi M, Sajedianfard J.

ummer 2018; 10(38): 197-214. (In Persian).




17 Sport Physiology, No 38, 2018

Effects of Endurance Training and Methanolic Otostegia
Persica Extract on Betatrophin Serum Concentrations and
Histopathological Changes of Streptozotocin Diabetic Rats

H. R. Sadeghipour?, M. Salesi?, M. Koushkie Jahromi?,
J. Sajedianfard*

1. PhD Student in Exercise Metabolism and Biochemistry, Shiraz University,
Instructor in Persian Gulf University

2. Associate Professor of Sport Physiology, Shiraz University”

3. Associate Professor of Sport Physiology, Shiraz University

4. Associate Professor of Physiology, Shiraz University

Received: 2017/08/07 Accepted: 2017/11/15

Abstract

Betatrophin known as new therapeutic target of pancreases tissue in diabetes. The
aim of this study was to investigate the effect of endurance training with
methanolic Otostegia Persica extract on betatrophin serum concentration and
histopathological changes in diabetic rats. Male Wistar rats (N=40) divided into 5
groups included healthy control (HC), diabetic control (DC), diabetic endurance
training (DET), diabetic Otostegia Persica extract (DOP), and diabetic Otostegia
Persica extract with endurance training (DOPET). After induction of diabetes,
training groups performed 4 weeks endurance training and Otostegia Persica
treatment group received 200mg/kg Otostegia Persica extract. Betatrophin
concentration was assessed by ELIZA and pancreases tissue assessed by
hematoxylin-eosin. Results showed that betatrophin serum concentrations was
significantly increased in DOP (P=0.002) and in DOPET groups (P=0.01).
Compared with DC groups, insulin resistance was significantly lower in DOPET
(P=0.007). The results showed no significant differences in beta cell function in
all groups (P=0.65). The mean of number of B-cell and size of pancreatic islets
was significantly higher in DOPET group (P<0.05). It is can be concluded that
Otostegia persica extract was the main effect on serum betatrophin concentration,
also endurance training with Otostegia persica extract was the main effect on
histopathological changes in diabetic rats.

Keywords: Betatrophin, Endurance Training, Otostegia Persica extract, Beta
Cells proliferation
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