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Abstract

This study investigated the effect of young Phragmites communis (Pc) leaves on lipid profiles, lipid metabolism
and erythrocyte antioxidant defense system in high-fat diet fed mice. Three groups of mice were fed different
diets for 8 weeks: normal diet (Normal), high-fat diet (High-fat; 37% calories from fat) and high-fat diet
supplemented with 1% Pc (wt/wt, HF-Pc). Body weight, daily food intake and energy intake tended to decrease
by Pc supplement in high-fat fed mice. Pc supplementation significantly lowered plasma triglyceride and total
cholesterol concentrations compared to the high—fat control group. Pc also lowered hepatic and heart cholesterol
contents, whereas it significantly increased fecal excretion of triglyceride and cholesterol compared to the
high-fat control group. Pc significantly inhibited fatty acid synthase, 3—hydroxy-3-methylglutaryl CoA reductase
and acyl-CoA:cholesterol acyltransferase activities compared to the high-fat control group. Erythrocyte superoxide
dismutase and catalase activities were also significantly higher in the high-fat group than in the normal group,
however Pc supplementation reversed these changes. The Pc supplementation significantly lowered erythrocyte
lipid peroxidation level compared to the high-fat control group. Accordingly, these results suggest that Pc
improves lipid metabolism and erythrocyte antioxidant defense system in high-fat diet fed mice.
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AEES 4739 F3 ICR w92 24 vlE] & vte] &4
Z~(Biogenomics, Seoul, Korea)Z 55 F+d3t4 ) o}
© 173 1F AR A7 & G o3t B
(Normal), A" (High—fat)¥ A W-Z iR g7
(HF-Po) 2.2 o] 853 A3t 58 A4 ]94 34

L FL(22+2°C), F5(B60+4%), 12217+ 74 (08:00 ~20:00)
o FFV|2 AT 2UE FASL FEES E lﬂﬂli‘—ﬂ
O|E ALK AAfe] F omiE] ¥ st A5 AT

B Aol AR 7|82 o] AIN-T6(11) 9] 2o]Z= A4
Falgon g FAozE A2 (Dajung, Siheung,
Korea)s FH3sla, &43E 392 544 AE(Shin-

dongbangCP, Ansan, Korea), AW U0 2= SF57S
(Cheiljedang, Seoul, Korea)& AF&3}3th AW 2] o]t
& F EH9 371%7} HEE 27|85 (Wako, Osaka, Japan)2
FF3ATE Ao Mol aFol 37| AHE riAlE
S VFoE AUl 1% FFo] HES ZA|(Table 1)
FostHon Aol AeeE AHEFA A3 (ad libitum)
SIES ’3}9\?\57_, BE AR Hole AR T8 W B}
Stk Aol 100 gF AUA = B = A (Parr-1351, Parr Instr-
ument Company, Moline, IL, USA)E Al&-3le] =74 O}Od\:}
AFS717E kA 5 9F BHS RS AXRAZ F A
AZA ) AH&3EA T
AFE o 13] A2l S350, Aol g5

il

Table 1. Composition of the experimental diet (%)
) Groups

Ingredients ;

Normal High-fat HF-Pc
Casein 20.0 20.0 20.0
Corn starch 50.0 34.0 33.0
Sucrose 15.0 15.0 15.0
Cellulose 5.0 5.0 5.0
Corn oil 5.0 - —
Beef tallow — 21.0 21.0
AIN-mineral mixture” 35 35 35
AIN-vitamin mixture” 1.0 1.0 1.0
pL~Methionine 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
Phargmite communis — — 1.0

leaves”

kcal/100 g diet 421.56 515.14 512.16
Calories from fat (%) 11.0 37.0 37.0

YMineral mixture (g/kg) according to AIN-76.

?)Vitamin mixture (g/kg) according to AIN-76.

YPowdered young Phargmite communis leaves; 1 g Phargmite
communis leaves in 100 g diet provides 3.65 kcal energy, 649.2
mg carbohydrate, 196.4 mg protein, 30.0 mg fat and 531.8 mg
dietary fiber based on Table 2.
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acid B-oxidation(B-oxidation) &4 &3l A& Al
= H38L fatty acid synthase(FAS) g4 Aol AL&-3}
Gt} rlolma2E 3L 3-hydroxy-3-methylglutaryl CoA
(HMG-CoA) reductaseg} acyl-coenzyme A:cholesterol
acyltransferase(ACAT) &4 Aol AFE3sIAt =249
Ei%"éEt Bradford®] ¥ (16)S AH8-ste] &S24 @l
Fo] nHFIHEE YERRATH

o

YAEY st ANEE E87 vlo|aZF
EZe

ol

7 =X ol RHCHAL B 54 BN X
FAS $AEE Carl 5(17)0] AAF e 574 - ne

3o} 4H8lEl = NADPH HAEZE 340 nmol A SA39 o B-
Oxidation Lazarow(18) W& 474 - B ¢+3le] NAD' 7}
NADHZ #95+ 55 340 nmolA 439 HMG-
CoA reductase B4 5+ Shapiro 5(19)°] A3 WS
4 - Bgate] [“CIHMG-CoAS 7122 o] AAHE
[“Clmevalonate®] & %7338} AtH(Packard Tricarb 1600TR,
Packard, Canberra, Australia). ACAT &4 %+ Erickson
52009 WL F4 - Besto] [MCl0leoyl-CoAS 7] A=
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Table 2. The general composition and total phenolic contents
of powdered young Phargmite communis leaves

Component Phargmite communis leaves
Moisture (%) 5.61+0.10
Carbohydrate (%) 64.92+3.60
Crude protein (%) 19.64+1.20
Crude fat (%) 3.00+0.08
Ash (%) 6.83+0.50
Dietary fiber (%) 53.18%£1.37
Total phenolics (mg/g) 11.60+0.50

Values are mean+SE of triplicates.
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Table 31.) Effects of young Phargmite communis leaves on body weight, food intake, energy intake and visceral fat weight
in mice

Normal High-fat HF-Pc

Body weight (g)

Inital 28.49+0.38 28.75+0.42 28.42+0.40

Final 42.284+0.73" A747+2.05° 45.49+1.78"
Food intake (g/day) 7.07+0.30 6.58+0.30°" 6.01+0.10
Energy intake (kcal/day) 29.83+1.26 33.90+£0.38" 30.82+1.14™
Visceral fat weight (mg/g of BW)

Epididymal white adipose tissue 27.40£2.47" 43.46+1.98" 38.12+3.50"

Perirenal white adipose tissue 13.10£1.79 14.60£0.75 13.52%1.20

"Mean+SE (n=8).
*byalues with different superscripts in the same row are significant different at p<0.05.

Table 49 ERHSITh. A AolE B3 1 259 A W HAZ A% 1 2N A2 FO) FA2HE 51
4 gue FoHo ZMEN), & AN 8F  EAHo= oAstark
2o mA HAE P42 v B4 o F FelzEES WY, BoheR o] DANE HAW ko] A FF
o 1T1%, FAAAL 118%9] F149) 574 By @ mE ujAe] MAE 9P Auns) fake] Bl Fo A4
o) & BAHE FFS R Fo A DAY B GRS SYSAHTable 4. T A% FUA2HE FHEe 3
ol wa) 19% AARHNT FHAD FFS 36% FoHd Aol FgTo] vlste] e W, FHALe oF o)
Bag Rtk 53, A2 FAAY FEAAE BYNLE BT ot BHLHES WA G DAY olE
Bl 93¢ FaAE AoE nuEl JEUED B A F7 Fol@ AATAAE 2L PR RATER). T2
U A AOERUS DAYE FAR 8 WY FYA o UAEED Fof AT 3k Euool
Ae Ayshed 99 Ao ehg A A 2 2EE NS 27 2095 8% fre) Aoz
B9 TAY o] FATS U 20 F FHAUHF F FAANAG olE Bw Lol A% F4E ANIAY
dovlE gge Bl vate] fodow Bgou B WAL FANYoRA FF AQ AN 24 F9 AR
HeRd FolE 7 290 FAAL FF uBE 9B FHL e Jdse Ao AaEn ol ge
A ggror] FU2EE FFe TAYES sl £ ADAS} Estst BWOE WA 7} BoER A B
JHoz URth AF2HY FHAALR FA2AE F o] FHH] Y& Afol /AFE AAA BE 4R
F A FT NS DART] 2 145%, 112%9] fe % AUA B AT} Basth @ ATHe] AYATo
49l 27he Uehhth drieRREe 442 F 34 A BA@OY B2 A3 20w FA $Ue
AA G FAAFE RGO FALHE FFe AF  D4FE sto] LAY ol BFF A ALASH AHE
o fAHE FEOR AN olsh ol Brhee 34 H fAHE Ao teuTh

Table 4. Effects of young Phargmite communis leaves on plasma, liver, heart and fecal lipid contents in mice”

Normal High-fat HF-Pc

Plasma

Triglyceride (mg/dL) 146.22+10.92° 172.67+£23.77° 110.46+7.58"

Total cholesterol (mg/dL) 125.01+£12.12° 213.99+18.46° 171.98+12.49°

HDL-cholesterol (mg/dL) 68.31+2.10 70.69+2.64 70.32+5.70

HTR (%) 52.17+1.72° 34.73+3.08" 40.97+2.04°
Liver

Triglyceride (mg/g) 23.69+1.01° 31.78+2.22° 29.38+1.5"

Cholesterol (mg/g) 3.65+0.38° 4324+0.14° 3.70+0.12°
Heart

Triglyceride (mg/g) 4.46+0.20° 6.45+0.27 553+0.21"

Cholesterol (mg/g) 3.06£0.06 3.43+0.07 3.12+0.30°
Feces

Triglyceride (mg/g) 2351 £8.48" 146.40+9.84 186.32+14.09°

Cholesterol (mg/g) 432+0.14° 257+0.15° 3.28+0.20°

“Mean+SE (n=8).
?(HDL-cholesterol/ Total cholesterol) x 100.
““Values with different superscripts in the same row are significant different at p<0.05.
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Table 5. Effects of young Phargmite communis leaves on hepatic lipid regulating enzyme activities in mice'

nhg2e] AAUA R YT FaspgelAel VAL 9% 681

)

Normal High-fat HF-Pc
FAS? (nmol/min/mg protein) 2.09+0.17" 3.62+£0.08" 2.27+0.42"
B-oxidantion (nmol/min/mg protein) 7.06+0.49° 3.41+0.54" 3.27+051°
HMG-CoA reducatase (pmol/min/mg protein) 220.64 +20.89° 462.57+19.33° 389.34+19.37°
ACAT (pmol/min/mg protein) 169.34+8.91% 250.60+10.58° 217.97+10.77

YMean+SE (n=9).

2)FAS, fatty acid synthase; B-oxidation, fatty acid B-oxidation, HMG-CoA reductase, 3-hydroxy-3-methylglutaryl CoA reductase;

ACAT, acyl-CoA:cholesterol acyltransferase.

““Values with different superscripts in the same row are significant different at p<0.05.
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Table 6. Effects of young Phargmite communis leaves on erythrocyte antioxidant enzyme activities and lipid peroxide content

. -1
mn mice )

Normal High-fat HF-Pc
SOD? (unit/g Hb) 381.13+13.96° 449.33+15.07" 391.40+12.93°
CAT (umol/min/g Hb) 4.69+0.23 5.68+0.16 461+0.13
GSH-Px (nmol/min/g Hb) 37.44+0.38 37.72+0.71 38.77+0.75
MDA (nmol/g Hb) 784.82+51.67 1105.28 +66.42" 843.24 + 41 .59

"Mean+SE (n=8).

2)SOD, superoxide dismutase; CAT, catalase; GSH-Px, glutathione peroxidase; MDA, malondialdehyde.
®Values with different superscripts in the same row are significant different at p<0.05.
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T(40) Ao} FrAFEFA T 22U A2 o]o] ZATaE Wt wiEte] folFog Yokt HY¥ Fo SODe

2 BEe HEF SOD9 CAT 4 25 AAT FF0 2 CAT 4o Az nlsle] mA|EFalo] Fo] A] 23 0
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2 AeA AdE HAakstga A A 71- 6] GSH-PxE T FE Adlsta Boze NAuMAS FTHOZH
CAT7} o WA &8 Aoz Algdnt g ANl aHH oo AP ikt a4
AT s Axet Btk kslg A F Aot AARIE FFE NAste Ao2 YEETh
FHar3tE o] A EH, o]& XA E 9] K= 54 0]
2 malondialdehyde(MDA) %2 &3t} wehd MDA = ¢
AL 71 B YEA M EE AAH e E A folB
2 B A¥dM= 48T F9 MDA %S A% 247 1. Korean National Statistical Office. 2007. The cause of death
AR HAFaLe] wEle] ok 1419%9] G0l el == statistics (death and death rates) “2005”.

2. Hwangbo JH, Son YA, Shin SR, Yoon KS, Kim KS, Kim
KS. 2002. Studies on the food and daily habits and lipid
concentrations in serum of adult man. Food Ind Nutr 7:
45-50.

3. Nam KH, Shin MS, Yoo JH, Bae JJ, Lee SH, Kim SS, Hong
YS, Byun JJ, Park HK. 2003. The effect of exercise program
= - 2 = . during 16 weeks on leptin, HbA), BMI and body com-

ol = EZaly|x33E sako A

/]_ © _E HeEsE I %1'6 mg/g == position in middle aged men obesity and NIDDM. J Sport

FAE A 29 75 AdE AAE L U Leis Stud 20: 1115-1126.
4. Ahima RS, Flier JS. 2000. Adipose tissue as an endocrine
organ. Trends Endocrinol Metab 11: 327-332.
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