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Anti-hyperlipidemic Effect of Phragmites communis and Its Active Principles
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Absract

Administration of an MeOH extract of Phragmites communis on hyperlipidemic rats produced a significant
decrease in blood triglyceride, The fatty acid mixtures, B-sitosterol and its glucoside, p-coumaric acid, vanilic
acid, ferulic acid, p-hydroxybenzaldehyde and sucrose were isolated. Sterol and p-coumaric acid were shown to
be effective in reducing the elevated level of triglyceride. The wet weight and the level of triglyceride in epi-
didymal adipose tissue increased following administration of the methanol extract in rats fed the purified diets at
the 1% level for 4 weeks. This results suggest that the methanol extract may accelerate the accumulation of lipid
in adipose tissue.
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o3 hexane, chloroform, ethylacetate, butanol, HO F-21
Lz AEGeE %5 B831den] hexaned s
{50g), CHClzed 2 (5g), EBtOAcd = (7g), BuOH ol 2 (90g)
o 2 (1.5kg) S 2 Aok Hexane® £ ethe-
real CH2N2Z methylationdked A3 GC/mSste] A&
£ 2Astdh BOAcC® 2~ BOAC @ MeOH (gradient)
ﬂ‘lﬂ]i 2.4 silica gel column chromatographydled 313 &

1,00 8 e weslgen BuOHY AR ¥-E
- AR ubil o} 23] Fel st

sucrose (10g)E

2171 W EN=A

42 & Electrothermal digital micro melting point appa-
ratusE A A 5930 7} A shei el = 9]
A 23 ZEAE Shimadzu 1R 400 spectrophotometer
AR, pa W B YA 3 Y0
Brucker AM 300 spectrometer 24 24 54l tl. ofwf
2 FZ2EFAL tetramethylsilaned Alg-argd.ew 83
o5& dlppmA ZA ehigich GC/MSE Hew-
lett Packard GC 5890-Mass selective detectorg A3}
o], Ultra 2{SE 30) 50mx 0.2mm (cross hinked 5% phenyl
methy! silicon} column, Calumn temp. 150~300°C, In-

Rl A2

iect termp. 280° C, Detector temp. 280" C, Carrler gas He
gas B-ol 2730 7 BAsteich

AHESE A ASE

w78} ghed T oA 7918 Sprague DawleyAd] 83
{mate rat 130+5g)2 st B g 3-E5A54
oA} S-284(224£2°C, 65+2% RHIZkA 124]7E
cycle (06 1 00-18 1 OO)E Wi ¢he] AIE L2 THHE
ZA A Aygstedch n2E 26 JAF T choleste-
rol (1932 Na-cholic acid(0.5%)5 &3 4152 o
Folzlk AbsEF & gaA e E A7 300mg/dl e
apol Bl g AEHAHE A2 g o 4
12 3= lard(20%)0F /3 ALEE 10983 /z}g_
I & gH FxAe] 150mg/dl olate] H = AL
FAAA BRE sty m Gy S E -'%_J.-rh_ 10
mm citrate bufferipH 4.5)o% 341 streprozotocingr &
2 AFE kg 65mgd B FAMEle] 4-5de] At
Eo¥gg Sa)sjed sl 350mg/di o] o] B

22 srglvh
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FAARL 248 casein (20%), corn oil (5%), corn
starch (15%) ¢ wlelmlz} F2)A (AIN-76EFE)IE 7t

FeH

ZF 1.0%, 3.5% #A7peld oo, A4 (3.0%), Di-methi-
onine (0.3%), choline bitartrate (0.2%)2- & 7}8led Z 4
shedc), RE oy Mk Priste] 100%2 =4 s
wow AuE e sl o A2 1% B fard
o) Frielg g e et 2A stk (Table 1),
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24 hexadecanoic acid methylester (Rt 22.367), hepta
decanoic acid methylester (Rt 26.331), eicosancic acid
methylester (Rt 29.946), docosanoic acid methytester (Rt

Table 1. The composmon of diets (% o)

Ingredients Basal Basal + E Baqa1 +L Basa! + L E
Caseln 20.0 20.0 20.0 ZU.O
Com oil 5.0 5.0 5.0 5.0
AIN Mineral mix. 3.5 3.5 3.5 3.5
AIN Vitamin mix. 1.0 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2 0.2
DL-methionine 0.3 0.3 0.3 0.3
Cellulose 5.0 5.0 5.0 5.0
Com starch 15.0 15.0 15.0 5.0
Sucrose 50.0 49.0 30.0 29.0
Lard 20.0 20.0

Extract 1.0 1.0

Basal : hasal diet
E ! extract
L lard
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33.311)5%} tetracosanoic acid methylester (Rt 36.391) 2.
T4 st} =8 hexane 9AE column chromatogra-
physted @& 4 2-& 747t §3 86-88°Co) 74 94
AAel 1-dotriacontancl, g7 128~131°Ce] 34 A
A7 el B-sitosterol, §3 282~283°C2) §-4 T4 Y
2] H=lal B-sitosterol glucoside @ =12 E&E TLC,
T4 el g5l TR BHOAC 232 8 o
23 HEEE el #H3E | 2§33 214-215°CY
54 JaAA ez e g a2 e vla
ol disEe 9 Aelrh o] 3EE-2 mass spec-
trume Bol Bz} o)-20] m/z 164e)) iyt ow, 4le]
Hola] peak7} m/z 11964 Velgtel %7} o] 3%
2] 'H-NMR spectrum-g B3 §7.649} 86.359].4 )z
15.90 Hzg trans olefing] proton signal& el 47
533} 86.9064 j2] 8.63 Hzs= ortho coupling®t proton
signal-& e 22 o] BgE-2 p-hydroxy cinnamic
acid (p-coumaric acidl® FA51gew Az FHE7
of ujazel oA gAstEch S E 1 I, Fe 2=
3 210-2°C, $ 172-3°C, $74 112 ~4°C2A A
A T2 vz gaiA vanilic acid, ferdlic acid,
p-hydroxybenzaldehyde 2 F-2f 3¢ =}
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Lard 20%% 48 AL2E 1047 AL & 94
FAA FErt 150mg/dl ol4te] =l A& 1FA
AH A2 ] Pl g dAE BB (250
mg/kg, 500mg/kg R Bz« 14 13 347t Befs}
I HFFA 42T ol AL FAAN, & T~
g, e ol w|xlE= o332 Table 2o viehdig]
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PR AR nFAAH B Rl EF A
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Treatment” Dose{mg/kg BW) Triglyceride (mg/dl) T. cholesteral (mg/d) Clucose (mg/d)
Contro! - 164.61218.66 51.98+1.35 162.63£6.12
{100) {(100) (100}
Me(OH ext. 250 96,40+ 8.04 533.55x2.71 162.63.£5.66
{59 (103) (100}
MeOH ext. 500 64.96x 1.80 35.32+£2.71 166.0014.32
{39y~ (106) (102

Values are mean=S.E. for six rals. Figures in parenthesis are percentages of the control value
* Rats were injected intraperitoneally daily for three days with the test doses
Four hours after the last dose, blood samptles were obtained after decapitation of the animals

**Significantly ditferent from the controf value (p<0.07),

***Significantly different from the control value (p<0.00%)

Table 3. Effect of 2 methanolic extract of Phragmites communis (RZ) on serum levels in normal rats

Treatment” Dose (mg/kg BW) Triglyceride (mg/db) T. cholesterol (mg/ dl) Glucose img/dh

Control 78.24+12.86 55.30+3.52 146.09+2.03
(100) (100} {100}

MeOH ext. 500 4534+ 5.44 57.63%1.89 139.28+3.98
{ 58p* {104) (95)

MeOH ext. 1000 53.361+1.80 61.4513.76 139.82£4,12
[ 68)* (111 {96}

Values are mean = S.E. for five rats. Figures in parenthesis are percentages of the control value
*Rats were injected intraperitoneally daily for three days with the test doses
Four hours after the last dose, blood samples were obtained after decapitation of the animals

*Significantly different from the control value {(p<0.05),

**Significantly different from the control value (p<0.02}
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Lard 20%5 §RT A BR (04T ARG F 94 F
AR FE7 150mg/dl o] abe] He AE A A
A2 s 2y E 3w 28 p-coumaric acid (50
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Table 4. Effect of MeOH extract on the growth parameters and intake in normal and hyperlipidemic rats

Groups initial body weight Wclght gain (4 whks}
Basal 124.80+6.63 170.85+ 5.61
Basal+ £ 125.22+549 169.01+ 9.27
Basal+L 125.40+4.78° 202.78+13.23"
207.55+ 9.53°

Basal+L+E 125.10x391"

Food intake (day) Adipose weight (g} Liver nght (g
16.79+0.67" 4.23+£0.44 8.53£0.24
1693081 3.83£0.56' 8.73x0.4%
15.41+£0.51" 5.81+0.59" 9.74+0.74
15.30+0.57* 630052 10.08+0.56"

Mean=5.E. of 6 rats

* Values in the same column without common superscript letters denate significant difference (p<<0.05}

Table 5. Effect of MeOH extract on the concentrations of serum lipids and glucose in normal and hyperlipidemic rats

Cholesterol
Groups - e ALl T.G. Glucose
Total HDL LDL
Basal 88.58+8.96* 19.49+1.586" 26.46x3.94 3.54+0.20° 104.96+ 7.59 80.00+3.97
Basal+E 102,92x+7.19 24413 40 30.15+2.60" 3.37+0.40" 102.6817.11" 81.25+3.45
Basal+L 100,44 +3.80" 25132304 32.20+1.96 3.37£0.05 171.50x£16.23 75.01+2.94
Basa|+L+E 104 0556.54° 22.7442.49 33.41+227 33204 80.22+2.50

Mean:tS E. of6 rats

161.90+16.86"

»Values in the same column without commen superscript letters denote significant difference {p< 0.05)

Table 6. Effect of MeOH exiract on the I:pnd concentratsons of liver and adipose tissue in normal and hyperhpxdemlc rats

Liver Adlpoae n';sue

Groups Total !\pld Jota! cholesterol Triglyceride Trlgiycer:dc
(mg/g tissue) (mg/g tissue) (mg/g tissue} (mg/g tlssue)

Basal 14.26+1.13" 2.22+0.10 G.1441.58 422.2t18.0
Basal +E 12.64£1.37° 2.48£0.13 9.41 £0.64° 464.6+22.2
Basal+L 20.33x1.98" 3.22+0.10¢ 13.51£0.92" 566.2+12.9"
BasaI+L+E 21.99x1.77" 2.98+0.27" 639 FERIve

Mean +S E Uf 6 rats

12. 97+1 87"

**Values in the same column without common superscript letters denote significant difference (p< 0.05)
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DEMXE &F 0 e n-hexane A, EtOAc o
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Lard 20%% 53 A2 1097 A58 £ 94
ZA A} 2571 150mg/dl o]ake] He AE 3154
A4 fg2 ste] A Wgg Az e Y3
n-hexane % BtOAc B8E 247+ 125mg/kg, ZehE ¥
B] ®-2]% B-sitosterol (50mg/ ks 100mg/kg), B-sitos-
terol glucoside (50mg/kghe 0.5% CMCel] #lehsled |
o 13 397 AT Fstn HE Fo 437 Fo) Y
Aol FAAY, ZE2RAHE, TEG FRo] wiA]e
o3 gh& Arw) ¥ gfeh. Table o)l 4] 3= whe) 7o) 7))
15h-g Jag e FHF n-hexanest HOAC FH§
2 8E A EE b FhaAl g ot o4

Witk Bsitosterold RN B FAX 4
25 36% AR Aot

R:)

off rlo

SEES DANNHE B30 E HHS Yael ¥

Streptozotocin 2 2 Fol§t Aol A 2Ry =L
A 22 160mg kg L2 Erhg 19 18 3z =
FYzt Fogln HFFo 4A7 Fol A% FH4
A}, FE2YLHE, ZEF R A 42 A

Table 7. Effect of p-coumaric acid on the serum fevels in hi-
gh fat fed rats

Grou Triglyceride  Cholesterol Clucose
ps {mg/di) (mg/dl) (mg/dD)
Control 79.98+10.47 72.24+595 11211 £3.11
(100 (o0 (100}
p-Coumaric acid  60.94+16.06  65.93£4.32 712.36x2.73
(50mg/kg) (76) (91) (100)
p-Coumaric acid 57.55+ 9.36 65.35+4.83 122.32+2.67
(100mg/ kg 2™ 91} (109
Mean=S.E.of 6 rats, *p<0.05

Figures in parenthesis are percentages of the control value

# 1k}, Table 99} Table 104 4] B wle} o) Zef
2} wlghg e 39U Fo3lE o= sl WA
ot v A ZAEE S HAA] 1e0mg/kg FER

Felzt 5odslg s o) W zxdd FAAY F
=244 A ghasksdo
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WHE AT TR 3 ¥} Foistn gE
5} WaE AR SAAYE FT AR 2
AR o]s} 2 AP A B et E F
23 £ gigivh A4 mA)g Ao} Fa disle] W)
g S gl oo} 2 0) ¥ R4 p-coumaric acide]
7|7k Alele] Ayl “3 A uptst wFd A E 2ol o
sjed A b} e A en, B o F A
EEL 839 AtE 5“1“.}57‘4 L2 Exgled &4
Tahie 8. Effect of n-hexane and EtOAc fraction and B-sito-

sterol and Pusitosterol glucoside on the serum levels
in high fat fed rats

Groups Triglyceride Cholesterol
img/dl) (g / di)

Control 106.86+ 9.44 98.5615.10
(100} (100)

f-sitasterol 99.97+ 5.48 105.95+4.94
(50mg/kg) {94) {107}

B-sitosteral 68.58::10.04 107.8017.68
(100mg/kg) (64)* (109

B-sitosterol gluco- 107.39x 7.0 100.82£5.00
side (50mg /kp) (101} {102)

Hexane fr. 88.07x 4.73 105.75+7.96
(125mg/kg) {82) (107}

EtOAC fr. 78.79+£11.52 103.1822.43
(125mg/kg) (74) {105}

Mean =+ S.E, of 6 rats, *p<0.05

Figures in parenthesis are percentages of the control value

Table 9. Effect of a methanolic extract of Prapmites communis on serum levels in streptozotocin induced diabetic rats

Treaument® Dose (mg/ kg B.W.Y CGlucose (mg/ i} 7. cheiesterol tmg /dl) Tiglyceride img / 81}

Control - 510.36+16.6 49.71+4.20 100.62£74.8
(100 (100) {100)

MeOH ext. 40 547.61+16.08 43.84+1.61 10145+ 75
(o7 {98) (101

MeOH ext. 80 520.26£27.74 48.36+4.54 90.58+10.1
(102) 97) (90}

MeOH ext. 160 519.93£9.73 S5045+1.26 92.66+174.5
(102 (101) 92)

Values are mean-+5.E. for 6 rats,

Figures in parenthesis are percentages of the control value

" Rats were injected intraperitoneally daily for three days with the test doses
Four hours after the last dose, blood samples were obtained after decapitation of the animals
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Table 10, Hfect of a methanolic extract of Pragmites communis on serum levels in streptozotocin induced diabetic rats

Treatment® Dose img/ kg B.AW.) Glucose (img/ b T. cholesterof (mg / cl) Triglyceride (mg /dl}

Contral - 590.65%22.22 49.15£2.36 1237941465
(o0 (100} (100

MeQOH ext. 160 512.10+13.73 43.53x2.55 83.26: 8.40
(871 (89) 67

Values are mean-£S.E. for 6 rats
Figures in parenthesis are percentages of the contral value

"Rats were injected intraperitoneally daily for seven days with the test doses
Four hours after the {ast dose, blood samples were obtained after decapitation of the animals

sSignificandy difierent from the control value @ *p<<0.05, **p<0.07
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