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ABSTRACT

This study was designed to find out the effects on the lipid metabolism of two herbs used in folk
treatment in Korea-The two herbs were A: Equisetum arvense L, (Seddugi), B: Eunymus alatus Siebold.
(Hwasalnamoo). The experiment was performed with the male rats of Sprague-Dawley which fed on
high calorie and animal fat supplemented diets from which 30% of the total calories can from lard. Ex-
perimental groups were divided into standard (ST) and two other(A, B) groups for the each herb.
Each of the two experimental groups consisted of three sub-groups( I, I, II) according to the three
different doses of the folk remedy used, which were five times and ten times the dose commonly used
in a folk remedy. During the experimental period, total food intake and body weight gains were
measured, and FER, CER, PER were calculated at the same times, Serum levels of triglyceride, total
lipid, total cholesterol, HDL-cholesterol, and total lipid as well as cholesterol contents of the liver
were measured at the time of sacrifice. Epididymal fat pads were weighted and an index was
calculated. The results of the effects on the lipid metabolism were as follows: 1, Total food intake and
body weight gains increased in group A & B. 2. The serum levels of the total lipid and triglyceride
decreased in AIl, BI and BII. 3. The serum level of cholesterol decreased in group B, while level of
HDL-Cholesterol were increased in all groups and most effectively in group B, 4. The contents of total
liver lipid increased in groups A&B, cholesterol decreased in groups A & B. In conclusion, effects on
the lipid metabolism associated with the kinds of herbs a diet were the increase of body weights and
the decrease of total lipid and cholesterol levels in serum and liver,
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Table 1. The composition of experimental diet (g /kg diet)

Contents Corn

i * . . - *
Group starch Svcrose Casein  Lard @ @ ® @ ®* Samples

ST 504 216 200 174.7 40 1 2 + 1 0

A I - ” ” ” - » rd ” - » 5
A H ” ” ” » ” r ” ” ' 25
All . - - - . , . - . 50
B I 4 4 rd rd rd rd - ” » 4
BI . , - , , - ’ - . 20
BII ’ ’ - - - o ’ P , 40

* AIN standards for nutritional studies®

® Mineral mixture(g /kg): calcium phosphate dibasic 500.0, sodium chloride 74.0, potassium citrate monohydrate
220.0, potassium sulfate 52,0, magnesium oxide 24,0, manganous carbonate 3.5, ferric citrate 6.0, zinc carbonate 1.6,
cupric carbonate 0.3, potassium iodate 0.01, sodium selenite 0.01, chromium potassium sulfate 0.55, sucrose finely
powdered to make 1,000.0 @ Vitamin A, D mixture: vitamin A(mg /m/) 0.10, vitamin D{mg /m/) 0.01, corn oil(m/)
1.0 @ Fat soluble vitamin mixture: Dl-a-tocopheryl acetate(g /100mi) 2.50, menaquinine(mg /100m/), corn oil (/)
100.0 @ Water soluble vitamin mixture(mg /kg diet): choline chloride 2,000.0, thiamin hydrochloride 10.0, ribo-
flavin 20.0, nicotinic acid 120.0, pyridoxine 10.0, calcium pantothenate 100.0, biotin 0.05, folic acid 4.0, inositol 500,
0, para-amino benzoic acid 100.0 ® Vitamin B, : vitamin Bj,{mg) 5.0, water added to make 500.0 m/

* A: Equisetum arvense L. (Seddugi), B: Eunymus alatus Siebold. (Hwasalnamoo). I : dose of a common use in a folk
remedy, Il : five times of a common use in a folk remedy, II: ten times of a common use in a folk remedy.
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Table 2. Comparison of food intakes in rats fed on experimental diets between first 4 weeks and later 4 weeks

G Food intakes(g) Food intakes(g) Total
roup (1~4 weeks) (5~8 weeks) food intakes(g)
ST 563.7+ 55,1301 625.9+53.9%0 1189.0+ 108,02
Al 543.6+110.9%0 625.3+79.52b 1168.9:+165.12P
Al 611.3+ 47.7¢ 711.0£49.5P 1322.3+ 91.3¢
All 519.8+ 60.72 572.5+50.2% 1092.3+ 80,12
BI 5837+ 26.4° 661.6+48.0° 1245.3+ 54.3°
BII 525.5+ 92.3° 569.4+95.52 1004.9+184.5%¢
BN 532.8+ 29.9° 635.4+83.3%P 1168.3+ 88,82
D Means+S.D,

2 Means with different superscript letters within a column are significantly different from each other at P<0.05 as

determined by Duncan’s multiple range test,
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Table 3. Comparison of body weight gains in rats fed on experimental diets between first 4 weeks and later 4

weeks

G Body weight gains Body weight gains Total body
roup (1~4 weeks:g) (5~8 weeks:g) weight gains(g)
ST 181.9+18.81.2) 80.0+38.62° 262.0+ 47.8N-53)
Al 151.8+53.6° 103.5+29.6° 255.31+63.7
AT 172.1+24.6%° 92.7+34.62° 264.7+46.8
All 152.8+37.32 74.71+24.8° 227.5+44.2
BI 154.0+£30.12 95.3+16,22b 249.3+32.9
BI 154.5+23.32 86.4+18.720 240.9+35.3
BII 152.6+29.62 81.0+37.2% 233.5+41.0

U Means+ S.D.

2 Means with different superscript letters within a column are significantly different from each other at P <0.05 as

determined by Duncan’s multiple range test.
3 N.S.: Not significant.
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Table 4. Food efficiency ratio (FER*),calorie efficiency ratio(CER*) and protein efficiency ratio(PER**)

during experimental periods

Group FER(total) CER X100 (total) PER x100 (total)
ST 1.10+0.168N-51.2) 2.6+1.2N-8 1.10+0.17N-8
Al 1.09+0.219 3.410.8 1.08+0.22
Al 1.0040.120 2.7+0.9 1.00+£0.12
All 1.04+0.193 2.7+2.3 1.0440.19
BI 1.00+0.128 3.0+05 1.00+0.13
BI 1.1140.090 3.1£06 1.1140.09
BII 1.01+0.218 2.7+1.5 1.01+0.22
D Means+S.D.

2 N.S.: Not significant,
*FER = total body weights(g) /total food intakes(g)

*CER = total body weights(g) /total calorie intakes(kcal)
*PER = total body weights(g) /total protein intakes(g)
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Table 5. Serum levels of total lipid and triglyceride
in rats fed on experimental diets

Group  Total lipid (mg/d/)  Triglyceride(mg /d/)
ST 276.0+117.6°12)  77.6+29.62P
Al 188.6+36.020 71.0+31.72b
Al 192.0+ 52,230 80,1+24.3°
All 140.3+25.82 63.4+£31.73P
BI 156.7 420,320 58.0:+13.6
BI 175.9+55.420 84.6+41.4°
BI 127.3+31.22 54.4+18.0°

D Means+S.D.

2 Means with different superscript letters within a
column are significantly different from each other at
P<0.05 as determined by Duncan’s muitiple range
test,
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FOAY A AL 4T BAE Y
€ o] B fAgtAAzA 9 A7} A
¥ HDL-cholesterol?] &< BI Fo] 55.6+1.0
mg /dIZ 7+ TSk, STHE 43.6+10.9 mg /d!

Table 6. Serum levels of total cholesterol, HDL-cholesterol and RFI in rats fed on experimental diets during

experimental periods

Group Total cholesterol (mg /d/) HDL-cholesterol(mg /dI) RFI*x 100
ST 75.0+17.22b1.2) 43.6+10.9%° 42.1+2.38S
Al 77.9+16.12b 46.1+11.0%P 40.8+4.5
Al 87.6+16.5° 51.6+ 9.4%° 40.9+3.9
All 74.4+16.22b 43.7+ 9.8% 41.2+4.1
BI 88.1+16.0P 55.6+ 1.0P 37.0%5.0
BI 84.9+26.0° 50.9+14.1%0 39.5+4.5
BII 63.7111.62 394+ 7.3 38.1+3.2
D) Mean+S.D.

2) Means with different superscript letters within a column are significantly different from each other at P<0.05 as

determined by Duncan’s multiple range test.
3 N.S: Not significant.

*RFI(risk factor index)=(Total Cho. —HDL Cho.) /Total Cho,

Cho. : cholesterol
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olglew BIl#vwte] ST+ HDL-cholesterol #
FRoh @ty a3 9 dgFlMe FAHOE ¢
A Yetstth

Zt AYAES HrtFe] wERd A e
AllZel 7t gt ez AT, AllZ &l
X, Ag9 Astse el wEt §93<A HDL-
cholesterol ¥ %9 H4¢ANE 7Id¥ & o
1}, AlolA 2422 HDL-cholesterol ¥
9] 4ol A

BzdMe BIzel 713 w3 BI, B2 ¢
oz yeron BIFolA HDL-cholesterol ¥
of 71 =} AR 7ol HETE FA
Yolzl& & B & U &3] BIzs Bllz
< f9AQ Zol7t U, ZE& A Bets Hrtegel o}
gt & 38 47 He e B UAd

¥ A lipoprotein fraction ratio®} HDL-choles-
terol /total cholesterol ratio Table 73 7%kth.
¥AJ HDL-cholesterol /total cholesterol ratio
7t M 28 & BIFolUE, STE& 0.58+0.
0230127 A B RE #E°] STREY 4oy
A Aol . §3) B2 2571 0.6 °
Aog it AXNEF FRELS AGYF dA}
7t ARA oz oA R HUAY AFA

H=7] R SR 2AEA o g 4A S BAHY A A dale vl I¥A BR AF 101

& 1YY, 9=d, LAYEF, LTY2HEYS
g v)gto A ¥A HDL-cholesterol 48} FA4E
HAFe W& gl BAC Aok Aol
ura A e 24 W3 HDL-cholesterol& ozt
Al Fa4e] A2E3 A

HDL-cholesterol 3 #4% 2 A @ (Coronary he-
art disease)Ze WP AA #A 7+ Acks Miller
0e) @7 oje) 2 CHD$} HDLe| #¢ & 474
@7} o} ol T, H2de LDLE #A2A7E %
W R Yooy My B A4 JAFHI e
o, ¥ A¥) A48 A8+ HDL-cholesterol /to-
tal cholesterol ¥ &o] ¥A Yehd R& FEGT
g AMd o]t} (Table 7).

6. gtz % albumin &2

gAY ¥9%F R albumin ¥F& Table 83 72
vt @93 AllFo] 167.6+38.5 mg/dIE 7}
# ok BI o] 90.0+18.8 mg /dig 713 W3t
o} ST#< 139.7+18.2 mg /diol9eny All#3}
BI#gto] ST} #94Q &oj7t W},

Z APA RS YrtF ael vlaE BE A
M Allze 3 stz AL AlZ &0z @
R, 37 BF STEHUE FA3oz ggton,

Table 7. Serum levels of lipoprotein fraction ratio and HDL-cholesterol /total cholesterol ratio in rats fed on

experimental diets during experimental periods

Group HDL*(%) VLDL + LDL*(%) HDL-Cho, /Total Cho.

ST 43.6+10.9251 31.4+ 66859 0.58+0.023N-8
Al 46.1+11.07P 3.7+ 7.3 0.59+0.045

Al 51.6+ 9.43b 36.0% 8.6 0.59+0.039

All 437+ 9.8 30.7+ 7.5 0.59+0.041

BI 55.6+11.0P 32.6% 7.3 0.6310.05

BI 50.9+14.12P 34.0+12.5 0.60+0.045

BII 39.4+ 7.3 24.3+ 5.0 0.62+0.032

1 Mean+S.D.

2) Mean with different superscript letter within a column are significantly different from each others at P<0.05 as

determined by Duncan’s multiple range test.

3 N. S. : Not significant,
* HDL.: high density lipoprotein

** VLDL : very low density lipoprotein

LDL : low density lipoprotein

Cho. : cholesterol
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Table 8. Serum levels of glucose and albumin in
rats fed on experimental diets

Wotxjo} RAETERAEE

Table 9. Contents of total lipid and cholesterol in
liver of rats fed on experimental diets

Group  Glucose(mg /d/) Albumin(g /df)
ST 139.7 +18.2012 3.6+0,12N-53
Al 140.9+31.3¢ 3.6+0.14
Al 142.7+38.2% 3.5+0.22
All 167.6+38.5° 3.6+0.14
BI 132.7+19.5° 3.6+0.24
BII 98.0+18.82 3.5+0.20
BII 144.7+51.5% 3.4+0.14
D Mean+S.D.

2 Mean with different superscript letters within a
column significantly different from each others at
P<0.05 as determined by Duncan’s multiple range
test.

3 N.S.: Not significant

53 All#L o302 gyrh ojZ Bet ANR
9 H=E e YFFE Eole A4 e Aoz
ARSI, B3] Alge] FAstHol #&rE ¥
Fago] F& Ao B F AU

B#olA& Bll#e] 7t3 42 BI, BI# ¢
oz dgtow, ST#9 ¥FZF Hiaso BI,
Bllz9 d93c o & A& & 4 sley, Bl
ZAME 3P0l fFF ez FarHe AL B S
ol Ze A EeE Frgo] we} 4o e
Aoz AgHUY. I 99 Q7oA 55, 105
AR BA ¥3F L 142.3+14.7mg /dl, 124+
4.7mg /dielgtal R e ¥ d¥e ALY
o} Z(ST)# vl&sted, ¥ A9 49 §FFY
e Aste 2 YA B9 344 o3 dojvte
Aoz B 4 ek 2dez ol e A
o} o] 2% A B E AH&Adle AR AV gAY
F A& Aoz ARHAG

7. 2b =3 o] £ X|F % & cholesterol #2F

7rel 3 XA g3 AL Fo| 662.3+174.6mg /
ge g 7M1 =2, Bll#o] 275.3+123.9mg /g &
2 7} gtk (Table 9). 2+ A A8 Y7tFo
2 vz2d RE AFdAM e Alde] 7Y =%,
All ATl £o2 933 STZH {93 < Ao

Group Total lipid Total cholesterol
(mg/g) (mg/g)
ST 2254+ 75.62L2)  218.4+101.4%°
Al 662.3+£174.6° 272.7+159.8
Al 400.0+110.5° 1437+ 77.9°
All 528.84+208.3° 173.0+ 60.0P
BI 435.9+131.3° 101.7+ 44.3°
BI 307.1+ 82.82 92,7+ 22.1°
BI 275.3+123.9° 84.9% 33.0°
D Mean+S.D.

2 Mean with different superscript letters within a
column significantly different from each others at P<
0.05 as determined by Duncan’s multiple range test.

7t ot A R% STZRY v$ & §3F&
Btk 28B2 ANES] dE=re A F A
A BFe FEEAE B 5 UYL 53] AIEF
NN 7 & AL ¢+ AU

BZdAe BIZo] 7b% &2 &2 BI,
BII& &0l BE 94 748 & AF ¥F 4%
37 de AL ¢ F Ak BAEE HIHF
wel 44 A3 dE Ag B ¢ A= BI+
oAA 7t & A7t AAZ, A8 HrrFge] ol
AW 7o) F A §F Feist EdEe A
oz 8 F7t A

749} & cholesterol §#& AT Foj 272.7+159.
8mg /go 2 717 st B2 84.9+33.0mg /g
o2 7} dotrh STES 218.4+101.4mg /g2 &
AT ZE A% BE o] STEREY W ¥FE
veldch 83 AL BI, B 2 BI2& STZ%
F9A 1 2ol 7t Wt

7 A9 AR A7t oel vw BE AY
dae AlZol 744 wstx, All Alloz @
gton), AIZoAM T 749 % cholesterol ¥ o]
AeHAk. 53 AlZAAM Astadsn & A
B 4 Add. BEAME BIZo 713 £t B
0, Bl# ¢£22 ygtey, 3¢0] % STFEG
e #ag Je) 719 #F cholesterol §3& W
FE &7t S 2 AL € 7 AR, 53 AR
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Table 10. Epididymal fat pad weight and index in rats fed on experimental diets

) Epididymal Epididymal fat pad*
Group Last body weight{g) fat pad weight (g) index( % 100)
ST 375.4+56,1N-51.2) 6.6+1.8N-5 1.8+0,7N:8
Al 369.4+60.0 7.2+1.3 2.0£0.5
Al 379.2+47.9 6.5+2.8 1.7+0.6
All 340.3+48.4 6.242.0 1.8+0.6
BI 362.3+32.6 6.4+1.6 1.8+0.5
BI 354,6£46.2 7.2+2.4 2.0%0.6
BII 346.9+51.2 5.0+1.3 1.4+0.3
D Mean+S.D.

2 N.S : Not significant,

* epididymal fat pad index : epididymal fat pad weight /last body weight,

9] Hotge] W&4+2 & cholesterol FFo] A3
He Aoz #3071 Jeig oy foFolAe a9k
t},

ol 9] Az ol BAES }4UTE Y
o] A#Rlol 7+e) & cholesterol F& W 3
£¢ e Aoz Arl Y

8. £ XYl 2AH % X B

g Agde FAe Alleel 73 w2
AllZo] 718 ¥3tth(Table 10). A BX & STREL
6.6x1.8 golxen AT, BIZ¢& A% e &
B ST#RY ¥kt

Z+ YA R Aol we) vas RE AP
Ae 228 g FA7 AL 713 &%
All, Al €22 wekeny, AFAE AT, Al
ALl Z ¢l ot #2FQA Aoji= Nt

Bzd e BI&e] 744 w2 BI, BIIZ ¢
o2 ygteny, A% BI, BI, B 4%
ou %93 Aol A

N oo dE

2 A7E 9 YehdA Ritagoe s 4AWd
A3 AHEEI AR EF HFOEE o % JHEH
489 H=7](A), FAYF(B)E AHE3o 83
o] A A AR vl A& FYE TAZA LA
3,

AW AAdAtel vxje dYAP-E FFANA 2
A Holg 4537 4 H AEANEE @ A8TF 3
7R EZF(1:RZaPAM AMEHe &, 1:97
Aol ALg-cke] 5uf, M:Riztayel s ALgF
10M)) o2 TR 2 ojd] HIFAIA AR FF ©
gl mal APAE7T YUY total lipid, total
cholesterol, triglyceride, HDL-cholesterol, @%
& 2 albumin, 7+9] total lipid R cholesterol 3
F, 23 g 5o v e P& Gotrgih
& A dojA A gt st
1. o] HHAPL 23 NE BE YA ST
3 FHQ Aol YAR 7 ANES H7}
Fofl wpet o] HAF Aol7t ANk AF
F7tHM e A BAR ES )F5F7 F40]
ARt

2. AW A3 §FNA 1Y 2% AR FoA
All, Bl £33N ¥z 3 A §F& ¥
£ g ATt
3. 8 FAAR FFAA ANEE Al
A QAN FARA Pl FXFoz Yoy
o} feFolx ¥k, BARAME BI,
Bl ZeA 2402 F4X)3 §3Fo] B3k
o} R FolAE it

4. @AW cholesterol §Felr LA AA oA
£ cholesterol ¥4 £33 A A3je ¢l
AL BA RAA STE 489 Zole A
o} Y7HE el et f913Q A7t BI#,
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BI#s BII@7kel so}.

5. @3 HDL-cholesterol oAl B AAlR
9] »E A¥79 HDL-cholesterol §30] ST
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