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Effect of Allium victorialis var. platyphyllum Leaves on Triton WR-1339-induced
and Poloxamer-407-induced hyperlipidemic Rats and
on Diet-Induced Obesity Rats

Jongwon Choi, Kyung-Tae Lee, Won-Bae Kim, Kwang-Kyun Park, Jin-Ha Lee,
Sang-Cheol Lim, Hyun-Ju Jung, Hee-Juhn Park

Abstract - The herb of Allium victorialis var. platyphyllum (Liliaceae) has been
used as an edible wild herb and to treat heart failure and gastritis. We have already
reported antihyperlipidemic anti-tumor effects of this plant. To enlarge the
commercial availability of this food, it was investigated whether the extracts of 4.
victorialis var. platyphyllum reduce hyperlipidemia and obesity or not. The plants
tested in this experiment were collected from two eco-types of Is. Ullung and Mt.
Odae cultivated at Pyongchang. Extracts were prepared by extracting the fresh
leaves and those dried at 36°C and 90°C, respectively. Pretreatment with the
ethanolic extracts for two weeks (p.0.) reduced serum triglyceride-, total
cholesterol- and LDL-cholesterol contents in rats induced by Triton WR-1339,
respectively. Furthermore, oral administration of the extracts also inhibited the
hyperlipidemia induced with oral diet of 30% corn oil. In the other attempt to find
to alleviate the obesity, the model rats with obesity were induced by the high fat-
diet for six weeks. Post-treatment with the extracts for two weeks significantly
reduced the hyperlipidemia. Retroperitoneal-, epidymal- and total abdominal fat
pad weights were considerably reduced at 100 mg/kg oral administration of the
extracts. Increased feces lipid contents were also found in the rat treated with the
extracts. The extract of Mt. Odae eco-type showed more potent activity than that of
Is. Ullung one. These results suggest that use of the fresh leaves may lead to the
higher activity in treatment of hyperlipidemia and obesity than of the dried one.
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A 5L 8 AR Adnksd FW wWels HAokstr] 8l 3 A Jd 41 AAE
PCR 71&& o83t DNA v vwugd 27 3% Jdol odiit Jd 4
A Avro Fuwolst A4 A U8 A%E sV

Az T 2uiit, AL 2 £FE Avtsd dig RYE(R3E, AR
Folulxit E fEobuite] FEkulaw, LA FIRFEFS Alxd ¥EHnE
Fdg v FFgES YEFA diat, A=A ok :
2 FH%E Jehidz, AR Afdde AR AdREc g4 go)
ghatgon 550 g2 XY ARt @4 go] 4 AAE rusn.”
Az & ES AvlEe IYBHELE Fr] Ag. AACA  flavonoid
¥} gitogenin 3-0-B-lycotetroside & ¥3l ul Yok, ATEAH 447
AobEg CHCl; £80] 74 8 AEEA4E vehuden o GC-MS 2 4%
A3 AW FFIFER T dgol Wzlen B} FET SAFELS 2-
vinyl-4H-1,3-dithiin & A ATt o] ATl steroidal saponin ¢ gitogenin-
3-0-B-lycotetroside = <A T gt AMFEZFEA o] 10y, 6.51-36.5 pg/ml B JERG
v o] 3 steroidal saponin © Fgel [ FBAHEAZ FELEF TME5Al
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B4, APt R odidate] Avkse 3 2"ATE,
. AxRE BEAE Bt F%Y B 2339
Fodwo]l JIde AolE RGen, IAERWE #FFTF FHE A7 7Hﬁ"~-°4
Zolg Hole FAE AR, AFLYNM A Hae] e Aol7h A&

dobsolA 3ud §3 giEo]l FAHAUTE. A" 1-propenyl containing
disulfides 9} 2-methyl-2-pentenal(%t7l& W9 propanethial S-oxide ®3AFE)
= ERgHez ¢ Fasita 3. E ¥4 FEE 7HAE 3,4-dihydro-3-
vinyl~1,2-thiin & 2-viny!-4H-1,3~dithiin o] &g/ F o] EFEH] o8 2 FZ7}
AF7E gt
Wijaya 52 Avpse] e s410%, =4 3t
278 AES vk gl GC & GC-MS o 98l Axd Aubse] Huy B
27 FIAFHE JeEhE AEQ vinyldithiin(EE product o] &A4338)%
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rehydration Al7l® #AZFog AHE & Ade HLEA IgEY ol
Zvtstdon, FAARY wAL JHFE HEZE vls: ARZ7IE FUHA7IE
o

A EAde e WA T volatile profile & ¥} Q28 H1ug v
ATk.P Allium & A2 shallot(A//ium cepa L.) 7v&o] o3& Iiad EAd
&t GC-M 2R3 477 Bug vk thiol, sulfide, disulfide, trisulfide,
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thiophene, At4 8¢ 33EEo] E¢lsglon 7Ex2lA dimethylthiophenes 9}
B Fero]l FQld whH alkyl propenyl disulfide ¥ 23|38 #adtsE AHAES
Bug u kO ojdeld AWE upel ol Alliwm & AT FHWA 3
JgEL doll g v b)) AL AL st A @ obE, o g9
Aeggd-e dol disf ¥

Allium & A1 8dA Z+29 furostanol glycoside ¢ spirostanol glycoside ol
a3 $Ee Euso o] stow AAEL AHEFLE AvbsdA o9 T2
steroidal saponin & X8t Aupsd Wdk  steroidal saponin o] tHE
A AEE AUAT Mimaki 5 W& Alliun gigateum NA B Q2L
steroidal saponin ©] 728 CcAMP ophosphodiesterase &Ao] ozt dAFzAE
UeldS Bastgon, Pettit 5 P& cytostatic acition € YENIE steroidal
saponin & HIE vl goemz vk AMEUE 9 Fe $84AHE YEd

7hssdel R
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A Feorz ZE Allium & AEYU v AIAHES ¥of HeE AL o
297t 918 otk Hikino 5 W& vhse ARI BEIEIA} JSS W w
3L, Siegers & & ulE9 alliin Btk 2 tiAAlQl allicin o] YAHE 249
HE gAERs Fslvta Buslgden, Challier § 92 wlso] fHbobo] i
dgutazzt ALg #HEY. 2 8 o, Singh 5 V& wEe  diallyl
disulfide 7} vl$-29 wobg JAdts S50 UL RudUT, Munday 5 W&
KR

k3td ks FEEo] LDL 4tge] W3 REafst IS wioen, Singh ¥

vlE9 diallyl disulfide 7} vb%-2 9 & @ot8 AAs= axltE FHsch.
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7171 R AIek: A fozA EAH F total cholesterol, triglyceride © HDL-
cholesterol &% kit(oldAlk, &5 ), Triton WR-1339(Sigma, USA)E Al&3dtqx
7171 #%F=7(Shimadzu, UV-VIS spectrophotometer, UV-1201) 2 clinical
spectrophotometer (Shimadzu, CL-770)5& A}&3}gic}.

AEAE - AdE AT $EIZH 1HEAFYI TR A 5=
EFTH4 oot FF¢€ 6 € F AFstd AAE=E Resn AFsin Qg
H@3 & AR

dA8 2 F2 - e 4 AEE 3 olES 100 g4 AMFE FEE, 36°C
HEAE FEE, 90°C 7MEAE FEEL Azstux o, AHE FE2E
Azsk7l At Fd FA] CdggeA BREe JFEIHEAM 5 AlRE 3
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FE2E FEFY). Uit dvks JAE FEE 0AV-F(39.2g),

Z ZZF 0AV-36(18.3g), QLui4t Atwbs 90°C 7MEA=
FEE 0AV-90(24.0g), &5k Avbs AAdF F2F UAV-F(89.62), £3E vk
36°C 7tEdx FEE UAV-36(39.5g), &F= Atvls 90°C 7Hddzx F5E UAV-
90(19.7g).

AEEE: HYFEL IFHYFTENLERE Hdel FEA 9FF
ZA(LE: 20 + 2°C, HFE: 40-60% ™Y 12 AF light/dark cycle) 3&hollA
2 F74E 2BEA BSAA AT AlF 130-150g ¢ Sprague-Dawley Al €4 3AHEZ
AREEI I, AEAITE 24 AT B 7 F1 FAsIT. o] d &4 #A49 %
5 HEL nEste 4958 dAALHE 10:00-12:00) 14 A A sH3iTh,

Triton WR-1339 2 gt 3z o] oigk A - Dominique 5o W] F&ho]
Triton WR-1339 %<} 16 A7+ A5EH H2AAZ] ¥ Triton WR-1339 200 mg/kg & A.E
Ao FAlsld TAEFE FLAD F 18 A Fo (0, 7R vhEH R
At

30% Corn Qil ¥ :AE
ARE ATFA5 2 AT
2 A1z Foll AFspedct.

Aol wgk Fxof g Ag - 2ol = v ¢H(Diet-induced obesity)&
FES7] Y5t Au2ES AAETE. o A3 APFE AW HolE £ 6 F
¢ HoldA AF 2 IF ANEE 2 F PR FAHAY A, TAPY HolE

o

Z AFo] W 2Y - Duhalt 59 WHo] Fstd ©
Zo) corn oil 3g/kg & AFF 989 TE. Corn 0il ¥4
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AEG Ao AFo| rIEBAE AHF Hol wsadA 130% oldd AF FUHE
ﬁol.a_ 21 WwzAs 4% Edo FAT A Yrehold F 6 Fo A7
oz AAHATY, AZHTLLEA 7|E2lE 6 F T
ﬁom, o2 3 2§ AW HolE 6 F HoA 2ol uml HE
fFEdg oy, o] 7|t FUddle ES JY92 83 ES vt (Table 1)
)j] 2

AA AH P - 99 zﬂfﬂ sample & Fd3 F 2 F7} HE vpA Y gof
AGEEE 8 Az A F (0, 7FAE FAAI7|0] B digho] RS A8k,
Az B FEF Adzdn Rug 3¢ AWzAE L8t FAE
=78t 2 dAEEsd 3 & -70°C 9

S et = I R M S
24 A TEL AEdE e 33 }ﬁq

g3 F NAgFY =4 - ¥ F triglyceride, cholesterol % HDL-
cholesterol ¢ & FAu| Yol olg A& kit Al (Asan Pharm. Co.)&
AL88te] A8, low density lipoprotein (LDL)-cholesterol & th2-3 72
AAkalel ols] Aslgirh. LDL- cholesterol = total cholesterol - HDL-cholesterol
- (triglyceride/5)9] Friedewald € 422 AArstelct.?V

B F AA%ge 53 - 2o AF 2L Folch 59 ¥y P& FHT AL
ol &3ttt &, AR 1g & 6ml 2 CHCls-MeOH Iou(2'1 v/v)el ol #d3sd ¥
2,500 x g oA 10 3 AEISAT. A5 MeOH T& @iz 1Y E ofef 9
Adol FHHE CHCl; F& E3 A, FFAsty ~r7ﬂ 3800, F&T
X dol F9 CHCl; &N =o fmiu] A o3 AL kit Al 2F(Asan Pharm.
Co. )& AHB8teq TA4AL T FEd=HES SAHSUATT.

FAA2 - 4¥9AFAE Duncan’ s new multiple range test(ths HAH)ol 23]
SAAGL FANE E4eUTH.

1’1

o 1=

4 3

Triton WR-1339 Fo #& 1A FH uist &3 - Triton WR-1339 &
54351998 W 84 triglyceride, total cholesterol, LDL-cholesterol X
Az vs oy dA3] F/HEAT. 2HY Avke 2EFES 100 mg/kg oR
2 F AT 051??_ dPFEL SAIFCR FoAA AdA gasoy 1 adte 23A
% Aoz Yegt. AHIFE F 0AV-F 7 BF 2 &3l yehd AN ERE
it FF AAFC] M 54 a9E B & £ oy, dAYE Triton
WR-1339 A2 nAd Zdo)AM &7} vlekstgitt. (Table 11)

30% corn oil % IAEHF HF oisk &3} - 30% corn oil Y i
2L Holi uXEHFE FEIE AozA Aulse 2 F AERG7 HAS

20

43 triglyceride 9 total cholesterol 9 A38g 4ozt 19

N
-

0

m
st
.ﬁ
ﬂlﬁﬁ
;o

- -



Avkeg AFAA T 30% oil TS
cholesterol ©] @A3] F7ts& AHHE & F
7HE $E &F%E JEhd v SRRV Aol nAE M upEAsR
FES HET. 2ot FFHR 5% FF0l A EBE UYeEAIRE 2014t Fo)
ofzt A%t &g JEPAAA T FAAHJ] 99 4FHA Gt (Table 111D
Hold BTHFE HY A ANF Fad g &£ - Anpso] oA Hlmh)
BH7E QA EAs7] HEA A HolAd AFAY ¥A triglyceride, total
cholesterol, LDL-cholesterol ¢ Z&&FHJ} AEXE &3N3, 6 £ AW
2olg dd fxd FFH A AFD ¥EE FAUT. 2 47 Anies
T3] @& F& AT wlsl @4 triglyceride, total cholesterol, LDL-
cholesterol 9] & FAE Yeliglenz uxdo] dojd AL A&}, ¥d
L AFFEAY F& ol FAE 6“173”] AN Aeg Jepd uf
g vre] I gel oig AUt 48 AoE YEERt, AieA
F2E89 FuAg 3ﬂ}£Uﬂ43%*H%igﬂﬂ%qihmeW)
| g Avls F259 &7 - Avlsg FAdA &2 v dFE
AAgzAL] FAZ Frbegled FEZ AWzd @ Rus F9

A sHA 0}“4 %7@4 triglyceride ¢ total
Ak, o] AFHE AME Avlsol

retroperitoneal A WxHeol FAE 71.4%, epidymal Xz FAE
total-abdominal & XWx7d FAE 72.2% ZLAIRTE. 36°C 718 AHEg Fol
e adE Bojon, it £F0] &5E FFEO UL AFHE HUN.(Table
)
g7 9 XA dg ad - ojygd vty 5T
7987 A d¥ez Eioz wjdATE Avts9 AFRE
9] FA A, triglyceride 2 total cholesterol 2] %%
oo Aoz fxdE dw dAF3E B¥W F9  total lipid,
iglyceride & total cholesterol & wi-$ A3 F7FAZTh Avls Fo 9
F AL FAsA] &2 dHA wE @5 FUhekh. o] d¥dAM=E
Atvbgel A 7l $4tgim, 36°C A Avleel s g3 EFE
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Ao zolg FAoR HuE & v . F dFAME ESE ALFTY
Atobsst oAt EF9 AuE Avkeol dig @4vzE A7t £8x
Ak BE 10 d ol A% Aeg FAHe AYFE AHEEene HZ
A GoiEHn A I AMF Avked W@ FPRIHAE ATse Ao
dostrtn AAHAenz B AFdAs 8= FFF did FFY Wvke
AuEel i F2E8S 2 AFdLL= st

—

A RuoA Avksel mxde] Wi &ud] szda, =3I HZ o9 T
Aok E HEAES Pste LuAE AYE VTAHAEY AFF olFolxn
Adebso] g wwAdAamTte g AFE SIS
WA717] S8 wog AMEH Triton WR-1339 &

Ae AA AAdsteo], B =
AAAQ aEHLHEDFTE 7
A EC] lipase BAE AAstd A triglyceride & LIL & F7HA711 hlgh
molecular weight Apo B, free and ester—bound cholesterol, phospholipid, fatty
acid 9 ¥EE& F7MI7IH E3 MEU lipase 8% JAldE Boddtd AXY
triglyceride 9 %#o| F7idvin dAch® Triton WR-1339 2 §EE XYl
g dvksel ASEF Boh corn oil 9 Aol gt st ©f IA HEIHoRE
Aol kel &7} &g dAsHsih

M nAYEL & A7E HYPOE olive oil € corn oil F 7L FAE
HF Fosta FHAMY AFEFS AA|l £ lipoprotein lipase @4 7]Ast=
triglyceride ®3 WA ZFAMo] AMSEw vmz fojdt WHoez LA
Qo Tsk T cholesterol 2lo]2 ARSGdlE WS o]fdm Yok Ay
FEE0 corn oil 2 fEE 3AFEE A A2FE UEhdew 0AV-F
Fof oA ol g aFst 7 A YEbgth.

agi, 6 £ LAY HolE e AFo] 130% ©)F ke vy FHE FQsn
HRtd A avg ST, 2 AF, dvle FEEL @A triglyceride, total
cholesterol ® LDL-cholesterol ¢ ¥Z& ZAA7e &AWRE How, F53
Az, F5F ALzd 4 End F9 QLAY FAE A gaAIE

oz grkiol wwel At 93l Bl
2] 2)

M
e
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i
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A wde F7HA7)
]

k3 249& Zlfﬂi 3}7} A3 AHgE Ziolfl‘r. a éﬂr 36°C & 7HE A=
L33 90°C 2 JMEAE ARth 2 adr} dotony, AMEFol MY £
AAEHE YEbd o] FAHAT, FATo] T BuAep was] B oo 2
o &% FF LUkt EFF Al 24 ozt A FeL ALF
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FFE o ol FHstn dMed, #3F APEL ¥ FHFH: JME AHE
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Table 1. Composition of normal diet and high-fat diet (g/100g)

Ingredient Normal diet High-fat diet
Casein 20 29
Corn starch 60 10
Sugar 0 10
Lard 0 35
Corn o1l 9 5.0
Cellulose 5.0 5.0
Mineral mixture* 3.5 3.5
Vitamin mixturex 1.0 1.0
Cholesterol 1.0 1.0
DL-methionine 0.3 0.3
Choline 0.2 0.2

*AIN76 mixture, Nutritional Biochemicals, ICN Life Science Group, Cleverland,
Ohio

Table II. Effect of the leaf extracts of A. victorialis var. platyphy!/lum on
the serum triglyceride, total cholesterol and LDL-cholesterol levels in Triton

WR-1339~-induced hyperlipidemic rats

Dose Triglyceride Total LDL-cholesterol
Treatment (ng/kg) cholesterol
(mg/ al)
Normal 98.4+16.3¢ 79.6%9.36° 18.242.45¢
Control 736.6+£20.8"  191.4%+14.5° 67.5+9.43"
OAV 100 639.5+45.7°  150.9+7.53° 49.0+4,53°
0AV-36 100 670.2430.3"¢  174.24+14.9*°  57.6%£4.77*"
0AV-90 100 652.5+27.5"¢ 167.0£10.8"°  53.3%£5.07"¢
UAV-F 100 660.2+£19.3" 169.5+11.4™"¢ 55.8+4. 10"
UAV-36 100 681.7+£20.4™ 175.8+18.3*"  61.34£3.19""
UAV-90 100 691.6+24.5"" 179.3+13.6"" 56.4:3.26""
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Rats were orally administered the leaf extracts A. victorialis var.

platyphyllum daily for consecutuve two weeks before Triton WR-1339-induced
Triton WR-1339

Values sharing

The rats were sacrificed 18h after
(n=9)
letter are not significantly different each other (p<0.05) by

hyperlipidemic state.

treatment. Values represent mean * S.D. the same
superscript

Duncan’ s multiple range test.

Table III. Effect of the leaf extracts of A. victorralis var. platyphy!lum on

serum triglyceride and total cholesterol levels in 30% corn oil-induced
hyperlipidemic rats
Dose Triglyceride Total cholesterol
Treatment
(mg/kg) (mg/ dl)
Normal 86.8+10.5 73.5+5.56°
Control 230.7£19.7° 98.8+£4.79"
0AV 100 172.9%+11.1° 86.7+4.21"1
0AV-36 100 187.6+10.3"¢ 90.4+3.47"¢
0AV-90 100 183.2£13.5"° 83.2:+3,26
UAV-F 100 180.8£13.2"¢ 84.5+2,43%¢
UAV-36 100 200.1£10.9° 89.6+3.30>¢
UAV-90 100 197.9+11.1° 92.5+4,20™"
Rats were orally administered the leaf extracts A. victorialis var.

platyphyllum daily for sonsecutive two weeks before 30% corn oil-induced
hyperlipidemic state. The rats sacrificed 2h later 30% corn oil treatment.

Table IV. Serum lipid contents of the diet-induced obesity rats fed the leaf
extracts of A. victorialis var. platyphy!lum for 2 weeks
T-Cholesterol

Dose Triglyceride LDL~cholesterol

Treatment
(mg/kg) {mg/ dl)
Normal 76.9+4.80¢ 66.9%4.57" 20.6+4.26'
Control 121.349.30°  119.0+3.56° 76.5%8.23°
OAV-F 100 87.745.23° 90.5+2.43° 51.4:3.26°
0AV-36 100 104.2£5.36"  103.2+£3.40"°  60.3+2.43%¢
0AV-90 100 89.44+£3.27°  98.6+3.11°¢ 54,243.171¢
UAV-F 100 93.2+2.23 95.6+2.59"¢ 55.944 264
UAV-36 100 108.3+£2.89"  108.4+2.47" 62.4%3.33"
UAV-90 100 110.6£4.26"  115.245.27 65.8+4.20"
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Rats were orally administered the leaf extracts of 4. victorialis var.
platyphy!lum daily for consecutuve two weeks after diet-induced obesity state.

The rats were sacrificed 24h after A. victorialis var. platyphy!lum treatments.

Table V. Abdominal fat pad weights in the normal and diet-induced obesity rats
fed the leaf extracts A. victorialis var. platyphy!lum for 2 weeks

Treatnent Dose Retroperitoneal Epididymal Total-abdominal
(mg/kg) (g)

Normal 6.4440.37° 7.87+0.46° 14.3140.90°
Control 10.640.83¢ 13.064£0.50°  23.27+1.26°
OAV-F 100 7.63%£0.43° 9.24+0.37 16.80+0.39"
0AV-36 100 8.17+0.25° 11.21£0.33°  19.31%0.70°
0AV-90 100 7.90%0.51° 10.2340.49°  18.26+0.81"¢
UAV-F 100 7.81+0.29° 10.06%£0.24°  17.81%0.63°¢
UAV-36 100 8.24+0.30° 11.334£0.41"  19.58+0.71°
UAV-90 100 8.2040.37° 11.2540.42°  19.41%0.54"

Table VI. Feces lipid contents of the diet—induced obesity rats fed the leaf

extracts A. victorialis var. platyphy!lum for 2 weeks

Dose Total lipid Triglyceride  T-Cholesterol
Treatment
(mg/kg) (mg / g)
Normal 66.4+6.83° 16.441.361 3.9+0.79¢
Control 133.2+5.87¢ 17.8+1.58¢ 15.6%2.31¢
OAV-F 100 163.9+6.05° 28.2+1.36° 21.8+1.33"
0AV-36 100 148.6+4.27%¢  24.34+2.11"°  19.6+2.00""¢
0AV-90 100 156.3+5.24*"  26.84£1.43"  20.5+1.47>°
UAV-F 100 158.2+3.53"  25.8+1.39%*  21.8%1.36°
UAV-36 100 141.3+4.20°Y  21.942.01° 17.841.19%4
UAV-90 100 143.243.66° 22.44+1.26° 18.9+1.46"¢
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