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Effects of Rhizoma Arisaematis on Lipid and Glucose Metabolism
and Histochemical Changes of Rats Fed High Fat Diet

Jung-ho Lee, Ho-jun Kim, Myeong-jong Lee
Dept. of Oriental Rehabilitation Medicine, College of Oriental Medicine, Dongguk University

Objectives : This study was performed to investigate the effects of Rhizoma Arisaematis water extract on lipid and
glucose metabolism and histochemical change of obese rats.

Methods and materials :10 rats were divided into normal, control and RA (Rhizoma Arisaematis) groups. We fed
the control group a high-fat diet and administered normal saline for 8 weeks. We fed the experimental group of rats
a high-fat diet and administered an extract of Rhizoma Arisaematis for 8 weeks. At the end of the experiment, the
rats were sacrificed to determine their chemical composition, The groups were examined for effects on blood serum
lipids, blood sugar, blood insulin concentration and epididymal fat cells.

Results :

1. Serum total cholesterol, triglyceride, HDL-cholesterol and glucose of the RA group decreased compared with

those of the control group. These decreased rates were significant(p<0.05).

2. Serum LDL-cholesterol, total lipid, free fatty acid and the average size of epididymal fat cells of the RA group

decreased compared with those of the control group. These decreased rates were significant(p<0.01).

Conclusions :These results suggest that RA may be used to prevent or cure the obesity induced by a high-fat diet.
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= 2%o] 491 uf. vjghe ke TG (Tri-
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Aol AH8E b FRvsn QAP o)
A A2A(Rhizoma arisaematis, Arisaema amurense
var. serratum Nakai)E 7918t FiESE & Alg-8}
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@ Insulin : RIA(Radioimmunoassay)ol] 2] 3}
Insulin kit(Coat-A-count Insulin, DPC, U.S.A.)
E ARS3H] y-counter(COBRA 5010 Quantum,
PACKARD, U.S.A)E Z43l%ch
(3@ Total cholesterol : IjF total cholesterol &
# M7E-S Enzamatic COD-PAP(Cholesterol
ox1dase-perox1dase amino-4 antipyrine)i:ol|
2]8}e] Cholestrol C-Test Kit(Wako Chemical
Industries,Ltd.,Japan) & {{ifisld HIESFE T
@ Triglyceride : GPO-PAP(Glycerol-3-phosphate
oxydase-peroxydase amino phenol)Hel| <]
3o} Triglyceride kit(Bayer, U.S.A.)E A&
3ld AFEEA7)(ADVIA, ADVIAL650, Bayer,
Japan)2 57 3tATh
(® HDL-cholesterol : @3 % HDL-cholesterol
2k 2. HDL-cholesterol heparin-Mn 2 334
ol oldle] A1 HDL-cholesterol
Test Kit(WaKo Chemical-Industries, Ltd.
Japan)= Z7sk3ich.
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A% = 's t-testS o] &3 WEAS
® LDL-cholesterol : HDL-cholesterol Test Kit JYHIE Student's t;GSt 1% ol’cj ]] o St
o o] A& 3
(WaKo Chemical-Industries, Ltd. Japan)Z <51 p<0.05<] 73+ 5714 35 A
L= N
(D Total lipid : Sulfo-phospho-vanillin method a4 I
o 2|3} enzymatic colorimretry® Hitachi )
747(Japan) 2 =33} T} 1. MiSe| Hat
Free fatty acid : &b free fatty acid ek A A, T 857t O& -73 A= A=
232 aayel 9ste] V-NEFA Kit(Hk  AWEW 43 A B4 7 g, tET 78.0
Table 1. Change on the Body Weight of Rats Fed High Fat Diet
Body weight(g) o i
Group Before 8 Weeks Later Decrease(%) p-value
Normal 78.0+£7.0 286.0+£16.0
Control 78.0+6.0 363.0£11.0 0.0000
RA 78.545.8 344.5+12.1 5.1 0.00147

Values represent MeantStandard deviations

* p<0.001 : control group compared with normal group
tp<0.01:RA group compared with control group
Normal : Group fed normal diet

Control : Group fed high fat diet and administered normal saline during 8 weeks
RA : Group fed high fat diet and administered 83.7mg/100g extract of Rhizoma Arisaematis during 8 weeks

Decrease(%) : (Control-RA)/Controlx100
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+6.0g, AHT 78.5+58g0|% 1 A T AAE
286+16g, U] 363.0+11.0g, AR 344.5£12.1g
oz ZZHAY dR2Te FadTd v fo4
AEE<0.001) F71E B AP2 L th2Td)
Hlg) 5.1% S48 YEE<0.0l) FAZ Bt
(Table 1).

2, &3 & total cholesterol gt2f0]| O|X|= H&

a2 od 2]gk dA = total cholesterol
2o AAFA 69.0£5.0 ng/deo]on] AR
A 131.0£14.0 mg/deol R oB, AETA A
=BT F9 g F7Hp<0.00)E Bt 4F7Y
RA(Rhizoma Arisaematis)7tol| 4] 117.0=12.0 mg/
Wz 2T H)E 10.7% GelA 9lE(p<0.05)
2+42E HStHTable 2).

3. g3 & triglyceride &0 O|X|l= Fg

BTl dH F triglyceride FFE 71.0+
10.0 mg/deo]™, 2Tl A 140.0+20.0 ng/d0E &
o4 A AI(Pp<0.001) 2713l m, A& FoA 126.0
+13.0mg/de2 tlZFol Hl3] 10.0% 243 &
(p<0.05) 74 E B HTtHTable 3).

4. &3 & HDL(high density lipoprotein)—
cholesterol €20l O|X|= Fak
A+ 83 Z HDL-cholesterol ek 25.0
+6.0mg/d¢o] 31, 2T A 25.0+7.0 mg/dd = 7o
4 e WstE HolA| ¥ta(p>0.05), ATl
A} 19.0£3.0 mg/df 2.2 thZ T Blal 24.0% F<
A JE(@P<0.05) FAE HYTHTable 4).

Table 2. Effects of Rhizoma Arisaematis(RA) Total cholesterol on the Serum of Rats Fed High Fat Diet

Group Total cholesterol(mg/df) Decrease(%o) p-value

Normal 69.0+5.0

Control 131.0£14.0 0.0000"
RA 117.0£12.0 10.7 0.01957

Values represent MeantStandard deviation
* p<0.001 : control group compared with normal group
tp<0.05: RA group compared with control group

Table 3. Effects of Rhizoma Arisaematis{RA) Triglyceride on the Serum of Rats Fed High Fat Diet

Group Triglyceride(mg/d{) Decrease(%) p-value

Normal 71.0+10.0

Control 140.0+20.0 0.0000"
RA 126.0+13.0 10.0 0.0359"

Values represent MeantStandard deviation
* p<0.001 : control group compared with normal group
t p<0.05: RA group compared with control group

Table 4. Effects of Rhizorna ArisaematisiRA) HDL-cholesterol on the Serum of Rals Fed High Fat Diet

Group HDL-cholesterol(mg/df) Decrease(%) p-value

Normal 25.0+£6.0

Control 25.0£7.0 0.4565
RA 19.0£3.0 24.0 0.0100*

Values represent MeantStandard deviation
* p<0.05: RA group compared with control group
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Z LDL(low density lipoprotein)—

cholesterol &0l O|Xl= F&

A7l €3 % LDL-cholesterol 33k 22.0
+7.0 mg/deo] 1, hZETA] 48.0£22.0 my/dlE &
o4 A(P<0.01) F7ket s, AP wolA] 24.0+
3.0mg/deE 27l vl 50.0% 94 d=(p<
0.01) 7+AZ B THTable 5).

=]
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+14.0 mg/deo]™, whERToA 375.0£37.0 ng U=
o148 AI(P<0.001) F7HIRA T, AdTelA 329.0
£37.0ngd0E 2T Hle) 12.3% o)A =
(p<0.01) A E B THTable 6).

j= L=y

7. €3 = free fatty acid &2k0]| O|x|= A&t

TarE AT A E3 F free fatty acid e 533.0
+113.0 mg/deo] v, tH=FolA] 799.0+121.0 mg/de 2
Six inid S x|t= =1 _
6. B S lotal lipid 220l Ixl= 2 F914 WAE<0.01) 71343, AHEAN 6350
AT 84 F total lipide] e 2940  £101.0mg/deE 2ol Wlal 20.5% o4 e
Table 5. Effects of Rhizoma Arisaematis(RA) LDL-cholestero! on the Serum of Rats Fed High Fat Diet
Group LDL-cholesterol(mg/d¢) Decrease(%0) p-value
Normal 22.0£7.0
Control 48.0+£22.0 0.0019%
RA 24.0+£3.0 50.0 0.00337

Values represent Mean+tStandard deviation
* p<0.01 : control group compared with normal group
tp<0.01 : RA group compared with control group

Table 6. Effects of Rhizoma Arisaematis(RA) Total lipid on the Serum of Rats Fed High Fat Diet

Group Total lipid(mg/d0) Decrease(%) p-value

Normal 294,0+14.0

Control 375.0£37.0 0.0000*
RA 329.0+37.0 12.3 0.0088 T

Values represent Mean+Standard deviation
* p<0.001 : control group compared with normal group
t p<0.01 : RA group compared with control group

Table 7. Effects of Rhizoma Arisaematis(RA) Free fatty acid on the Serum of Rats Fed High Fat Diet

Group Free fatty acid(mg/d?) Decrease(%o) p-value

Normal 533.0+113.0

Control 799.0+121.0 0.0001*
RA 635.0£101.0 20.5 0.00327F

Values represent Mean+Standard deviation
* p<0.001 : control group compared with normal group
tp<0.01: RA group compared with control group

Table 8. Effects of Rhizoma Arisaematis(RA) Glucose on the Serum of Rats Fed High Fat Diet

Group Glucose(mg/de) Decrease(%) p-value

Normal 132.0+16.0

Control 171.0+28.0 0.0011°
RA 138.0+9.0 19.3 0.00187

Values represent Mean+Standard deviations
* p<0.05 : control group compared with normal group
tp<0.05: RA group compared with control group
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S

Fig. 1. The microscopic findings of the epididymal fat cells of normal rat(x100). This image shows a clump of fat

cells or adipocytes.
(p<0.01) Z+AE B cHTable 7).

8. 8% = Glucose &0l o|xl= J&

A4 A Z Glucose a2 132.0+£16.0
mg/deo]n], thZTA 171.0:28.0ng/ = F-2)A
AA(p<0.01) F71st 1, A& FlA 138.0£9.0mg
/ME g ZTe vlal] 19.3% FoJA A =(p<0.01)
AT HAUTHTable 8).
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9. &3 = Insulin &2l O|x|

A7l A AA F Insulin kS 9.142.1 mg/
deojul, hzFlA 97437 ngdlE A A
Z7VekA] 4%a(p>0.05), AATNA 8.6+3.2 mg/
0 gzTo) vls) 11.3% Zastgon g4

2 AHHA 2kthp>0.05, Table 9)

10, B.02 X|EMIZ | WF HEol| O|X|

rir

et

Aol Bag AA 2] HaEae 3.0£1.0
(x10°pixels)o] oM, 2T 8.0+2.0(x10’pixels)
2 o4 AP<0.001) F7 ek, A3 TolA
5.9+1.2(x10° pixels) 2 t) 27| ¥]3] 26.3% <]
2 QA 73439 tHP<0.01, Table 10, Fig. 1, Fig.
2, Fig. 3).

Table 9. Effects of Rhizorna Arisaematis(RA) Insulin on the Serum of Rats Fed High Fat Diet

Group Insulin(mg/d$) Decrease(%) p-value

Normal 9.1+2.1

Control 9.7+3.7 0.3502
RA 8.6+3.2 11.3 0.2542

Values represent Mean+Standard deviations

Table 10. Effects of Rhizoma Arisaematis(RA) on the Average Size of Epididymal Fat Cells of Rats Fed High Fat Diet

Group Average Size of Fat Cells(x10’pixels) Decrease(%) p-value

Normal 3.0+1.0

Control 8.0£2.0 0.0000"
RA 5.941.2 263 0.0067"

Values represent MeantStandard deviations
* p<0.001 : control group compared with normal group
t p<0.01 : RA group compared with control group
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Fig. 2. The microscopic findings of the epididymal fat cells of control rat(x100). These fat cells store lipid as one
giant doplet and in doing so become greatly distended. The cytoplasm is stretched thinly around the fat droplet.
The cells are roughly spherical although they press against one another and so flatten at contact planes.
The average size of the epididymal fat cells of control group was increased over that of normal group.

Fig. 3. The microscopic findings of the epididymal fat cells of RA rat(x100). The average size of the epididymal
fat cells of control group was decreased by 26.3% compared with that of control group.
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milletus)o] AR, 3717ke] 1A F-2- lipo-
toxicity 7]7S Bated B-A X 715-& AT =
Aoz HEY, & fald] ulxE dIFe ot
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