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Abstract

This study investigated the anti-obesity effects of Coriandrum sativum L. ethanol extracts in a high fat diet-induced obesity model
(DIO). We confirmed the anti-obesity effects by analysing the expression of the related proteins, weight gain, dietary intake, dietary
efficiency, blood biochemistry, histological analysis and western blot analysis. After oral administration of Coriandrum sativum L.
ethanol extracts at concentrations of 250 and 500 mg/kg, a significant improvement in dietary efficiency, reduction in weight gain,
triglycerides, total cholesterol and LDL-cholesterol in blood lipid was observed for 8 weeks. In addition, improvement in blood glucose
and metabolism confirmed through glucose tolerance test was observed. Further, the concentration of alanine transaminase (ALT)
in blood was significantly decreased, which improved the fatty liver caused by high-fat diet intake as confirmed by liver tissue analysis.
This phenomenon was confirmed to decrease the expression of fat accumulation-related PPARY and FAS protein in the liver tissue.
Especially, it is believed that FAS, a liposynthetic enzyme, has a stronger inhibitory effect than PPARY. Therefore, Coriandrum
sativum L. ethanol extract is thought to improve obesity by reducing blood lipids levels, improving glucose metabolism and inhibiting
synthesis of the fat that accumulates in the liver in high-fat diet-induced obesity animal models.
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M E UA] Extgol ofste] WAYsto] gt Ao & Qg g

o, Al 28 G, AEHA 2E SW F3ES o 5

F2UZ QIS A4 9] wshrt AujolAle] AZAzE 22 TETY 9 TVHIVIE AHoE A A4 w7k
= S7HZIHA EARE 5EE, AEH A F7L AAAIRE o] A1 = H7HEA ol th(Sharma 5 2009). WHO(2017) &
o] H|&&3}, B AT AL E H|T, 18, G, THA o] o5k, v oF 4007 o] TA|F A, BT R It
3t 5 thFet Aol k& o] 7ol Bt HAET} ug of YIS Kot AFGSta 197595 E 2016A71A] 3
ol T Qic}. B Thobesity) Ei BT (adipositasy A% AE 2 wlEk gHgo] 48] o] Z7lst, 2030
o] =M A== APo g AA BHA 7|7= AdF A n]=+o] H|gk A9l H]-go| 42%E o Z&stHA BTkl Aol
$7F 30 o3l A& Hlvkgol2ta gttt 59| B[R o H] AA7F o= H[E 07 A Fo| v &Aoo 7 Aol 9l

1\Corresponding author: Soon Ah Kang, Professor, Dept. of Convergence Technology, Graduate School of Venture, Hoseo
University, Seoul 06724, Korea. Tel: +82-2-2059-2353, Fax: +82-2-2059-1405, E-mail: sakang@hoseo.edu

- 296 -



Vol. 36, No. 4(2023) 5 FEEO ket 297

o} H 15k QTHWHO 2017; Cardel 5 2020).

Wgke QubEow Ao] 43 2z A Wel A4,
A4 g5o0] BytH oz YaEolol =t sHsalA,
WEH A 3.2 WA 4300 7H ZsA oleehe
ol Slcang 5 2011). Hlg A=A ofo] BAES 7ha
s7] oig Ml o8B, WA e, A4 2HE 5
4E 9 AAT 24F F8 A7 AWET ArHeal
S 1998; Yoo & Shin 2012; Lee & Kang 2018; Kim 5 2020;
Kim & Kang 2021a; Oh & Kang 2021; Park 5 2021). F-2-8-&
st & 5 e T AFEE PAE A9E FEE
(Park 5 2021), Hht A4 F2-E(Kim 5 2020) 53 Zo],
AlE AA ] B ZAF AF-Eo] @] 9 E (A AL ]l

115=(Coriandrum sativum L., Coriandery= H|L}2]|1}of <3}
SrofAolER 69olA] 79 2H & 52 FAH £
o] AR = AFH FEAY, FolxLe] 7}, FdobAlof
solH A S, T, A%, HAoF 5ol d] AulE
At AeE JAFT F 2 ARESE R4 = (Potter & Fagerson
199024 2419 Blivhe AASAL, Hgael 5o ooy
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248 /AT ek, ABAR FL AezRE A d2
A BYE BAL o1 0|2 e ATV e el
79Utk Tl AR ool ARAE A8 oFE
B22A BRI SRAG@E TR BRI Boke
159 FAE 23548 U HIRDAE w0l Ue
2] Qlth(Potter & Fagerson 1990; Chaudhry & Tariq 2006). F3t
A7) 7150l Feg FUA &Y Bele) BasE U
ZAZE2-S olH(Lewis & Elvin-Lewis 1982; Gray & Flatt
1999), YHO] BB E ZotA 283 FXI5t= B4 (Potter &
Fagerson 1990) 7}A|1L ttal Shet
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Aadt 94 @4 749 AAiskE AAshs FAkekk
YH(Hwang 5 2001b), FF2] 7|55 =oFA &2
Z4sto] A SFATH(Gray & Flatt 1999), 14~ o=
9 2 EPHLo|t o] Qg FASIE T (Nan 5
2019), 21 oehE FEEC ASUANRIA 2 ASA Al
E7RIS) BAFE AAA7IHA FHFSETH(Nan 5 2019),
14 Ao A&tE 59 U JAaY ¢ SR
(Sathishkumar 5 2016), 1149] ¥a] 4 4 Z7] FEE9]
DNA £4F B35 G3KTang 5 2013; Ishida 5 2017)7} E11%]
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9] 4T A7F IR ESS A7 I E G o
A A7 =22 € 4 AThAl Eil(Hwang 5 2001a)¥ B}
. S T4 FEE2 3T3-L1 H|THA| oA 24 3§
B& HAAAZIAA APAE Bt E 7fAsHs AR UE
W Th(Patel 5 2011). U1E B= HUE (degel marmelos), =
(Morinda citrifolia) @ 1425 27 50 mgS £l &
S EUE 2Hsto] AR s A0 55 Al AE
F4Z £0]1 1&FNA AT BEE st 582
235199 tF(Ngamdokmai 5 2022).
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1. AIREENZ=
Ao ARESE I4E HY|E TFEA A U5t A&
A(100 gy5 S745F0] EU35}3t A2 ethyl alcohol 95%(HPLC
) 1 LE #7158 30 cycle(40 KHz) 223 $=Z7](SDN-
900H, SD-ULTRASONIC CO., LTD)& A-20f 4] 1,500 W, 155
Z50 APstHA F719 12082 A5kl ch o 2HQualitative
Filter No.100, HYUNDAI MICRO Co., Ltd) & 7+¢} AZ5}0]
FEE8.06 grz AU
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C57BL/6 mice 47 338 36ula]E Gishulo]og]a
(Eumseong, Korea)ol| Al 74t 1 AFSR AL 2% 2242C,
ST 50.0£15.0%, BE7] 7HE 124]7H07:00~19:00:
Z7]), ZE 150~300 Lux, 7] 34 10203)/A17F 5 A5



7% SPF(specific pathogen free) ZZAA B& ARA
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3. IX|YA0|2 =E H|2H SETE
ARl HitsERES RESH] fste] 4F9
C57BL/6 mice 57 AF|of|A| 4]0 25 CON 152 10
kecal% fat®] $teFo] ZXst= A]o]lE A|-&olx, DIO(diet
induced obesity) 152 60 kcal% fato] $}5Fo] Zxjol= 114]
Aol E AlFotnt. ApdetE 55 A9t A
Alo] 4 #5}HA] oral injection 250 mg/kg, 500 mgke= 19 1
3] 5647t Foisiltt. Fof 52 1 AF=iS =
A HYE AA5I9 2 (Hwang S 2001a; Aissaoui S 2011),
OE R4l EAA AYoA AHES 835 g AAst
ATHPark S 2015; Kim & Kang 2021b; Oh & Kang 2021). 2-3
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Al 85 A3-& 5 tH(Kang SA 2002; Park 5 2015). & o+
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219 HE A 43795, IEI1: 2020 2 11 HE A
169775)°] ZAE Fi $AFAAATE ST
A3]IACUC)ONA 5A(5IHS: WIIACUC131211-4-05)S
ok, A 482 SERAAATA AdsE SE9d

of

E
<
It
et
ox
)
g
&
4
o
i
%)
5

=
4 2458 o) Aol 34 FEolol HUSAT, ATE
29 20 7] RADAE Y vpE RAS BT Y
= = S ZAYUALEZ  fat(subcutaneous,
peritoneal, mesentric, epididymal), kidney(renal hypertrophy),
heart(cardiac hypertrophy) 2 Liver®] FA& =73t} &
717t T8 AQo FEEESS C|AFEW/AEANAIALE o]
85to] &9 uHA1A E -5 H (abdominal aorta) O 2 FRE
2 AE5¥ 1, 4L BD microtainer tube(K2E, K2EDTA)
o YEET T A A4l ETsto] d2 FAgo] tisto]
AY5}otA] A-5-84]71(7020, HITACHI, Japan)= 2 55
< AAFSHT

5. Western blot A&

Th lysis bufferE @11 4CoflA 1087 &S AI T AT
lysateS- 4 Coll 4] 13,000 rpm, 2047+ H4l2e]5to] 45-H

30 ngS #|5Fod A SDS loading buffer(60 mM Tris, 2% SDS,
25% glycerol, 0.5% 2-mercaptoethanol, 0.1% bromophenol blue)
S H7} T35 & 10% SDS polyacrylamide gel 0] loading3t
S 7195 HOZ nitrocellulose membrane®] Zo]3Hg-S 51%
t}. o] I & membrane 5% FAE-F7F SH+-E TTBS(10
mM Tris, 0.1% tween 20, 100 mM NaCl) €8 o] F7}1A 1A]7F
=t AF20jA] blocking 3FiTh TTBS fHM o & 1087} 3¥
A& & XA (PPARy 1:200, FAS 1:200)2 2A]7F HES-A]
2 & TIBS U0 3 AHS WHESIIt 1 o3
peroxidase”} EZHE 2x}¢tA|(goat anti-mouse IgG-HRP, 1:
200002+ 1A BRGAIZL & PA| A& chemiluminescent
substrate &NOF Z}A|S}SF & ChemiDoc MP Imaging
System(Bio-Rad) 0.2 Z=7J5}-0] Image Lab 4.1(Bio-Rad) software
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sectiond| 4] hematoxylini} eosin@Ms}o] &, =451t
2w L BE AR 220 BA% 2718 AT 7
10% 57 &5 2T 1= 471E =Htd A=
320 7] (embedding center, Milipore)® 305}t
0] A 2 2] 7] (microtome, Microm)Z <
um FA9 AR5t H&E(Hematoxylin-
Fosin) A9 214 AW 5 im FAE felsetol=
of RAFAIZI thZ xylene A0 g gujeid gt &, 4F o

L B5to] MU S E+= E(tap water)of] AIRE
o Hg FASH7] 25} hematoxylin(Harris hematoxylin,

MUTOpl 587t @aislan o] Hol et geme
AT A QUL 9I5to] HAE Q80| B 2Y %
2452}ol 2 Fosin(Sigma) §940] 23 EF AT TS
s3] FBTLUYS ANG. RS AT DI
Histosolve(Shandon)E #]]5}9] Consul-mount(Shandon)&
Jotoirt. 2AHES] M A= Fef 2 A1E
st w)Z TS100(Nikon, Japan)S ARE-5F3T).
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1. i‘llg, I0|A-|=':|Ek al AIOI§% I:II_1§|.

QE GRFA A AR 5o AE A 24 A
Eo] o]} F4S Holx| glgtet. AY7|7E Fobo] AAFE
9] H|EH3E HojE A= Table 19] HojF3itt 5647
o] 71Kk B CON 29| A% F7Hs 82413 g0 Lhe}

%11, DIO 72 22.6£1.9 g DIO+CE250 w2 19.3+3.0 g,
DIO+ CE500 #-& 13.243.6 g2 & UElgth Aufd oz A3
71253 1948 (p<0.05) 2= 7 Wol F7HE ++2 DIO &+
& A o] HF oo, 14 FEE FolFg] o9&
st} folA o g2 Frhego] HAaTHp<0.05)S WD 4= 313l
t}. DIO #o] 1 &5 250 mgkg A T1E3 79 AL
= DIO 9| B]3, tieF 15% HA4AS AL, 500 mgkg ZTF-
Fol 29| B9+= 41.6% Fa&S Hof 11 Ao|7t SAH L

Z 895} 9 tH(p<0.05). Table 2= A3 7| 7FEQT TH 4o]
A Ao|a&g Hoja St F A¥7|7F 52t Ue

Wt 3152 Alo] 4 #H LS CON, DIO, DIO+CE250, DIO+CE500
7. EH £M 7ol 594 Q1 Zpol & YEtA] Aokt 18y Alojag
IE A BAZT = B3 22 ge 2 sy 9] AL, CON #& 2.5+0.4, DIO 72 6.6+0.5, DIO+CE250
A, Z+ 27+ H|@ HPH-E ANOVA(software StatView: -2 58409, DIOHCE500 -2 4.1+1.12 e}, CON 79
version 4.51, Abacus Concepts, Berkeley, CA, USA) S-A%H H]3] TX|HHAo] A o] §ojF o7 Z71519 1 (p<0.05),
o] 9Jsto] AP AFFH P22 Duncan's multiple test 1 355 FoT9Y A= Fogo] gEHor Fost
E &5t p<0.05 oA AASHT SAZEIHES Al A5 THp<0.05). o]= AAAo] HHE F7HE A]o]
SPSS v18 statistical software package(SPSS Inc., Westlands, a8 _T_’—’r— 2ZE0] 9IS nH G AoZ #EE
Hong Kong)2 HE= A ZAIE EAstct T}, Hwang 5(2001b)9] Oq—"rLOﬂ A deid 1A ES 3
o 1 (Y, A, Fe)) BEE 230%t AolE Algst A3
Aol ¥, ASS7HE R 4 01;%% a1 AF ol 9t
Table 1. Change of body weight among groups
Weeks after administration Weight
Group Initiate 1 2 3 4 5 6 7 8 gain (g)
CON 202412 24314 253+19  259+17  268+19  27.5823 287421 293420 304420  82+13
DIO 223109  25.6+1.8  282+1.9" 3194257 34326  36.6+82.9" 39334 41727 4494237 22.6£1.9"
gEIg;O 223407  252£13  273+1.9"  30.6£2.7° 32.6432% 355+33%  383+3.5°  404+£32°  41.643.1°  19.3+3.0°
é)é?(;o 22304  23.6+1.1  253+13°  27.5+£1.7°  28.6:1.9°  31.0+2.9° 32.6+3.5° 34.5+3.8° 354437 13.243.6°

Number of each group = 9.
Each value represents the meantS.D.
“Significantly different from CON vs DIO (p<0.05).

““Means indicated with different letters are significantly different among DIO groups at p<0.05 by Duncan’s multiple range test.
Y CON: normal control, DIO: high-fat diet induced obesity animal, CE: oral administration of Coriandrum sativum L. ethanol extract 250

mg/kg or 500 mg/kg.
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Table 2. Change of food intake and food efficiency ratio FEFS A Lot ZEM Hwang 5(20012)2] Ao A=
(FER) among groups I FEATA oIS BET FEY 14 HFE ZollA
Aol dF o] S718H 0‘4‘ o m¥t= A o, He, Aol

Group Food intake (g/day) Feed efficiency ratio
CON 33403 2.5+0.4 weh oEA e
DIO 3.540.4 6.6+0.5"
DIO+CE250 3340.5 5.840.9° 2. X=X FAl0| Hat
ZA5= =7 9] F
Each value represents the meant+S.D. A ok= A2 Fig. 1°] qu_"‘]“ AT F-aLek Aol
*Significantly different from CON vs DIO (p<0.05). 739 CON 0] 1,037.8+324.6 mg, DIO 0] 2,725.6+545.2
“*Means indicated with different letters are significantly different mg, DIO+CE250 0] 2,725.9+323.6 mg, DIO+CE500 -°]
1 among DIO groups at p<0.05' by Dur?can.’s multiple r.ange 'test. 2,352.6£269.7 mgC &2 ERY}, B %l XREFo] H9= CON
) CON: normal control, DIO: high-fat diet induced obesity animal, el Zuto Moz 2o
CE: oral administration of Coriandrum sativum L. ethanol extract 7} DIO | FojHes AfolE HeEgl (pf0.0S), -
250 mg/kg or 500 mg/kg. T FEE 500 mg FofoA= ﬂlﬂ_i FoJet ZolE B

AH(p<0.05). A7 AHFeFe] F-9+= CON 0| 329.7+67.3
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Fig. 1. Fat tissue weight changes in diet-induced obesity model. Each value represents the meantS.D. “Significantly
different from CON vs DIO (p<0.05). *“Means indicated with different letters are significantly different among DIO groups
at p<0.05 by Duncan’s multiple range test. CON: normal control, DIO: high-fat diet induced obesity animal, CE:oral
administration of Coriandrum sativum L. ethanol extract 250mg/kg or 500 mg/kg.
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mg, DIO 0] 747.9+128.7 mg, DIO+CE250 0] 455.8+103.9
mg, DIO+CES00 0] 546.0+74.2 mgO & Eh}, CON -3}
DIO o] §-9]&<l zfo|7F IS, 14 FEE 250, 500
mg/kg Folit B DIO o H3| BASHE o= {23l
a7t UeEbGThp<0.05). T5HAHF CON o] 542.8+
98.0 mg, DIO ©] 2,791.7+467.7 mg, DIO+CE250 O]
2,090.3+580.1 mg, DIO+CE500 7-0] 2,115.5+235.6 mg©O.2 1}
EFL, CON o] H]3}o] DIO #o] foj2 oz Z71st Ae
H A (p<0.05), 115 F2E 250, 500 mgkg Fojit T DIO
o] Hl5te] FolH QA TATAL(p<0.05)S TET 5 Tt
nhAjuko 2 Hab 2]gake] 79 CON 2] 316841592 mg,
DIO #°| 1,250.4+144.5 mg, DIO+CE250 0] 939.3+133.8
mg, DIO+CES00 0] 949.5+83.6 mg2 & e}, CON o
HJste] DIO o] RolF o= F71et A B (p<0.05), 1L
% 328 250 9 500 mgkg Fol EF DIO o] H]s}o]
FOAQ AT F(p<0.05y TET 5= ASUTh 0|9 Z
AR, 15 FE2E FofF9 3¢ 1AHA0] Aol 1]
o 4712 29 F A7ret, w5}, Eato] EXjche AU
9 HQl HAE Holk ZoF YR THp<0.05). I+E ©]
L35 T AFoAM= 237 FA wist 2 3} 719 X
2 9] stFHso] tigt Z 1 (Hwang 5 2001a; Dhanapakiam 5
2008; Aissaoui 5 2011)= lou} A4t 2A¥H BAE st
AT glolth 2AGA 0|2 frd v FERINA &
At THEES Fofjt Aik(Park 5 2015) FISAG R A2
DAGONA =k ot AF4]o] Fofof 9sto] [-9F <l
Z}olg EHolA il BuAY T2 AFAHS o5t
ashA gunte] A x2 A9 SIS SH5HY
o} T35 Aol 2 REg FEN|TE BEoA S UE
T Aol oot AR 2AEEFA, AR A
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(Kim & Kang 2021b). oJof] B A9 x|k A W3}
= P ARxE ARl 2Ju|7t i

3. AVIRHQ st

ARSE Wl EAck= Z71FAES, 4%, 7H 4174
o, A8 ) E Fig. 20] Ho{F1l e} 4132] 9= CON
0] 154.0+20.4 mg, DIO ©] 186.1+18.5 mg, DIO+CE250 -
o] 183.6+13.1 mg, DIO+CE500 0] 168.8+11.4 mg©Q & U}e}
U}, CON 1} DIO #9to] S-9]8 0 & 2}o|(p<0.05)S L+e}
Wolal, 114 FEE 500 mgkg Folw-2 DIO o H|3f &
OgH o2 TA(P<0.05)3S BT 5 Utk A<
9L CON o] 387.6+32.8 mg, DIO 0] 407.8+10.1 mg,
DIO+CE250 0] 411.9+18.6 mg, DIO+CE500 0] 381.2+
23.7 mgO 2 YR}, BE #710] BAFO R {93t AfolE

Ho]z] okojrh 7] AL CON 7] 1,108.0£97.8 mg, DIO
70| 1,363.4£138.6 mg, DIO+CE250 0] 1,084.7+76.3 mg,
DIO+CE500 0] 1,040.6£120.4 mg©® 2 e}, CON 79
H|5}o] DIO o] o420 g F71et A H AN (p<0.05), 1L
o FEE 250, 500 mgkg Folwt 25T DIO of] H|sH §-21%]
O 8 FAp<0.05)5t2< AT 5 AU At A
AR B 1f FEE Folo E oAl Aozt
AUk ol g T2 Az, uAFA o] AFof whet AR
ol S7Hl 98 AEFA S %
7HE op71et Ao g AtmEY, 7t
ofof ofsf AT 07 XS AT
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A4 FEE0] AAYA 0] fke FE9 EFA A H|A|
= ¥FS £ ZH= Fig 39| Bt S84 S
CON 0] 245+23 mg/dL, DIO o] 32.8+5.6 mg/dL,
DIO+CE250 0] 34.3+2.7 mg/dL, DIO+CE500 0] 21.2+4.0
mg/dLE YE, CON o] B]3f| DIO 0] F-24 o= F4
A4 gl F7FE UL, 1 FEEL FoiFol w500
mg/dL F-o3t FRto] I A|HrA o] A5 3} Bl wsto] {9
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