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Hypoglycemic and hypolipidemic effects of Jerusalem artichoke composites (JAP) with extracts of G.
procumbens (12.5%), M. charantia (12.5%), and C. longa (12.5%) to H. tuberosus concentrate (JA, 50%)
were evaluated in streptozotocin (STZ) induced diabetic rats. Rats were divided into seven groups:
normal (Normal), diabetic control (Diabetic), group fed G. procumbens extract (0.5 g/kg bw, D-GPE),
group fed JAP (0.5 g/kg bw, D-JAP1; 1.5 g/kg bw, D-JAP2), group fed JA (0.5 g/kg bw, D-JA), and
group fed Metformin (0.2 g/kg bw, D-MET) as a positive control. The blood glucose levels over 4
weeks were significantly decreased in the D-JAP2 and D-MET groups compared to the other groups
after 3 weeks. The serum insulin level was not significant among the groups fed an experimental diet,
but the HOMA-IR value was significantly decreased compared to the diabetic control group. AST and
ALT activities in the serum were lowest in D-JAP1. Total lipid and triglyceride contents in the serum
decreased in the groups fed an experimental diet, and the HDL-C contents of D-GPE, D-JAP1, and
D-JAP2 were significantly increased compared to the diabetic control group. Triglyceride contents in
the liver tissue were significantly lower in the D-GPE, D-JAP1, and D-JAP2 groups, and hepatic
TBARS content was significantly decreased in the D-JAP1 and D-JAP2 groups compared to the dia-
betic control group. Hepatic antioxidative enzyme levels, such as SOD, catalase, and GSH-Px, were
significantly elevated in groups fed an experimental diet compared to the diabetic control group.
Therefore, JAP may be more effective than JA in the human body due to its hypoglycemic and hypo-

lipidemic activities.
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Table 1. Experimental design for the supplementation of Jerusa-
lem artichoke composite in STZ induced diabetic rats

Group Experimental design
Normal Non diabetic control group
Diabetic Diabetic control group + normal diet
D-GPE Diabetic + normal diet + GPE
D-JAP1 Diabetic + normal diet + JAP1
D-JAP2 Diabetic + normal diet + JAP2

D-JA Diabetic + normal diet + JA

D-MET Diabetic + normal diet + Metformin

Normal : Normal diet (AIN-93G)

Diabetic : STZ 45 mg/kg bw ip + normal diet

GPE : 0.5 g/kg bw of Gynura procumbens ethanol extract
JAP1 : 0.5 g/kg bw of Jerusalem artichoke composite (Jerusalem
artichoke concentrate, 50%: Gynura procumbens extract, 25%:
Momordica charantia extract, 12.5%: Curcuma longa extract, 12.5%)
JAP2 : 1.5 g/kg bw of Jerusalem artichoke composite

JA : 05 g/kg bw of Jerusalem artichoke concentrate

MET : Metformin 0.2 g/kg bw
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Table 2. Effect of the Jerusalem artichoke composite on the body weight, food intake and FER in STZ induced diabetic rats

Initial body weight Total body weight gain

Food intake

Group” FER?
P ® (/4 weeks) (5/day)
Normal 236.67+10.23"° 106.67+16.07° 20.74+0.01" 18.37+2.77°
Diabetic 238.33+4.08 10.67+1.15 27.28+2.06" 1.38+0.13"
D-GPE 238.33+4.08 29.00+4.58" 25.94+1.76" 4.17+0.82°
D-JAP1 240.00+6.32 35.33+4.16" 26.04+2.33" 4.69+0.51°
D-JAP2 235.00+8.37 26.33+3.21° 22.24+1.6148 4.08+0.55°
D-JA 238.33+4.08 12.00+2.00* 25.67+2.35°" 1.57+0.26*
D-MET 238.33+4.08 66.00+4.58 23.58+1.50° 10.37+0.57
DRefer to the Table 1.
Values are mean * SD (n=7).
NNot significant
*PMeans with different superscript in the same column are significantly different at p<0.05.
UFood efficiency ratio = Total body weight gain (g/4 weeks)/food intake (g/4 weeks) x100.
ZAded FH o), & Y EFFOE Adud g 2§97 91T DJAP2E I D-METT2 35 23 & &
s Bafete HE A A AP EHU7] WEelH[7], B A7 FEHAA YEPROH, 4F o] B tE2T
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YA g AFHAT Wt B AFA BEx FE2E, AL AEAE 47 $ 25T Folofl W& ARt AA A3
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g HolA ¥, HALA EHER FAE Y%, oF D-JAP1 2 DJAT | B3| DJAP2T & A3 B FE9
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Fig. 2¢} 2t ¥ W3t Fig 13 o] STZ FAF ¥ 294 A 3F RS 3 ER rﬂé-:%oﬂ H)5) 310% A% FoHe dg
RE Tk oA 373.60~385.00 mg/dle] WA A4 AArE BHYve 21t 9l [20] 19299 & FE2ES
A 45 B9 AT (104.00~113.40 mg/dl) 2 Bk UE2T STZE Faf@e A 257 Fold 4§ T tjzTol
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Fig. 1. Effect of the Jerusalem artichoke composite on blood glucose level in STZ induced diabetic rats during 4 weeks. **Means
with different superscript in the different groups are significantly different at p<0.05.
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lin, isoquercitin, kaempferol ¥ rutin % £ EFH o=

AE #EE 2oz HuHo JIT15]. dF9 fatd 2E
&< alloxaned] & oA wolstds o 27 AH
G577t S E A= B6], ol oY 7R AR #
do] Adthe E1E YTh28]. tso] WEx2], AF[2], = v
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Table 3. Effect of the Jerusalem artichoke composite on blood
fasting glucose, serum insulin and HOMA-IR levels in
STZ induced diabetic rats

1y Serum glucose  Serum insulin

Grou HOMA-IR
P (mg/dl) (ng/ml)
Normal 73.20+3.70" 2.45+0.49" 11.83+1.87°
Diabetic  189.60+13.83" 1.31+0.11* 18.33+1.48°
D-GPE  103.20+3.63° 1.55+0.12* 11.85+0.88%
D-JAP1 96.40+5.03 147+0.10*  10.54+0.44"
D-JAP2 84.80+5.63° 1.62+0.36* 9.64+1.83"
D-JA 128.40+5.41° 141+0.10*  13.05+0.50°
D-MET 83.40+3.51° 1.63+0.17* 10.26+0.97"®

URefer to the Table 1.

Values are mean + SD (n=7).

“*Means with different superscript in the same column are sig-
nificantly different at p<0.05.

o) %7 (189.60 mg/dl)°] -47(73.20 mg/dl) Rt} oF 254 &
9+t D-GPET(103.20 mg/dl) & D-JAP1(96.40 mg/dl)
G vzl vl 47 456% 2 491% A= TaE FFo
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Aded g2 APLol9 FHA B FAYAE Kol ¢St
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4%l glucokinase (GCK), pyruvate dehydrogenase (PDH),
acetyl-CoA carboxylase (ACC) mRNAS 23S F7HA7 o

Zx dgiet 23S o}tﬂ[zl], A& FE=& 3T3-
FMA ARAHZFNA & 5 AEE ?%“o“\l%l g &4
o] de AoE 4HA EH ] 9F FEE2 A 289 &
D31 db/db vH- 2ol A 8F7F Foletis W 9 2 ded
TEE HAENA dsd X1 M 7H*d°ll ety B
ol tH16]. &2 50%NEHE FEEL dydb v}-25 Ul
Aoz uAP ol 15% FFEo2 Egste 83 Foldt
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w3 FoHoz A"ty RuFol glth44].
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Table 4. Effect of the Jerusalem artichoke composite on AST, ALT, ALP and y-GTP activities in STZ induced diabetic rats

Group” AST (Karmen U/ml) ALT (Karmen U/ml) ALP (A-K U/ml) y-GTP (mU/ml)
Normal 70.75+3.77% 9.00+1.08* 26.28+2.05* 3.79+0.58*
Diabetic 103.25+5.56" 16.75+1.19° 43.82+2.44° 6.97+1.26°
D-GPE 91.75+5.12" 12.00+1.35° 36.88+4.33"C 6.98+0.38°
D-JAP1 84.13+1.65° 9.75+1.32% 34.79+3.335C 5.61+0.915
D-JAP2 87.88+1.31% 10.75+1.19* 32.83+5.70" 5.76+1.44%
D-JA 94.75+2.36" 14.25+1.04¢ 33.10+4.95° 530+1.15°
D-MET 93.00+2.94" 12.63+1.38%¢ 40.41+4.32°° 7.05+0.27°

URefer to the Table 1.
Values are mean * SD (n=7).

"*Means with different superscript in the same column are significantly different at p<0.05.
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y-GTP 842 DJAT O] G tZ27d Hl3] frodoz v
Aot
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Table 5. Effect of the Jerusalem artichoke composite on the serum lipid profiles in STZ induced diabetic rats

Group” Total lipid Triglyceride Total cholesterol HDL-C LDL-C CRF
P (mg/dl) (mg/dI) (mg/dI) (mg/dI) (mg/dl)
Normal 264.75+17.55" 73.50+6.11* 68.10+3.93" 35.71+40.97" 17.69+3.02° 1.91+0.10*
Diabetic 413.75+42.99° 195.79+8.80" 91.65+3.86" 27.50+2.28" 24.99+7.19° 3.36+0.42°
D-GPE 294.25+14.64*8 106.50+3.61° 68.35+2.73" 32.09+2.60P 14.96+2.96"® 2.14+0.15"®
D-JAP1 297.25+33.85 128.93+5.14¢ 73.30+4.64" 31.73+2.58°P 15.78+4.10*8 2.32+0.17%¢
D-JAP2 354.75+64.58¢ 112.22+6.07° 67.50+2.66* 34.16+0.98™ 10.90+2.274 1.98+0.08%
D-JA 336.75+45.71% 156.57+4.21" 72.60+4.07* 28.75+3.3145¢ 12.54+2.074® 2.54+0.2°

D-MET 296.25+44,63" 141.43+8.37° 70.90+2.82* 28.57+1.62*F 14.04+3.99%F 2.49+0.14%

DRefer to the Table 1.
Values are mean + SD (n=7).
CRF : cardiac risk factor

“*Means with different superscript in the same column are significantly different at p<0.05.
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Table 6. Effect of the Jerusalem artichoke composite on the hep-
atic lipid profiles in STZ induced diabetic rats
(mg/g, wet liver tissue)

Groupl) Total lipid Triglyceride  Total cholesterol
Normal  21.80+1.90* 9.63+1.80* 1.71+0.18"
Diabetic ~ 27.03+1.02° 14.49+0.66° 2.24+0.06%
D-GPE  24.63+1.02"*  10.00£1.17* 1.74+0.23"
DJAP1  24.64+476™®  1043+0.77% 2.26+0.23"%¢
DJAP2  24.23+215*®  10.26+0.85" 2.10+0.29%¢
DJA  26.64+1.38" 12.02+0.90° 2.33+0.20°

D-MET  23.90+1.98"° 9.15+0.97* 2.00+0.10°

URefer to the Table 1.

Values are mean * SD (n=7).

*“Means with different superscript in the same column are sig-
nificantly different at p<0.05.
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Fig. 3. Effect of the Jerusalem artichoke composite on TBARS content in liver tissue of the STZ induced diabetic rats.
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Table 7. Effect of the Jerusalem artichoke composite on the hep-
atic SOD, catalase and GSH-Px levels in the STZ in-
duced diabetic rats

SOD Catalase GSH-Px activity
Groupl) (umol/min/  (umol/min/  (nmol/min/mg
mg protein) mg protein) protein)

Normal ~ 31.04+155 9.29+0.70" 161.75+10.00°
Diabetic ~ 22.63:0.79"  5.80+0.66" 119.31+7.97"
D-MCE  2672+222°  839+1.02"°  144.55+8.55"
DJAP1  3057+1.12°  877+1.22°"  142.38+21.25°
DJAP2  3327+¢159°  9.48+0.84" 153.39+2.89"P

DJA  2453+136"  7.95+117°  159.85+4.39

MET  2479+152°  7.02:084""  150.26+6.98""

URefer to the Table 1.

Values are mean * SD (n=7).

APMeans with different superscript in the same column are sig-
nificantly different at p<0.05.
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