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Effect of Paraxanthine on Body Fat Reduction and
Insulin Sensitivity in Monosodiun Glutamate-Obese Rats

Jae-Kyung Song, So-Young Park, Jong-Yeon Kim, Hee-Sun Kim*, Yong-Woon Kim

Department of Physiology and *Department of Microbiology
College of Medicine, Yeungnam University, Daegu, Korea

—Abstract—

Purpose : To evaluate the effects of body fat reduction on insulin sensitivity, it was
measured the glucose disappearance rate, glucose infusion rate, and hepatic glucose production
rate after paraxanthine (1,7-dimethylxanthine, metabolite of caffeine) treatment in monosodium
-L-glutamate (MSG)-obese rats.

Materials and Methods : Obesity was induced by neonatal (2, 4, 6, 8 10 days) injection of
MSG4 g/kg, subcutaneously) for 15 weeks. MSG-obese rats showed severe fat deposition in
subcutaneous and intraabdominal cavity, shortened body length, normoglycemia, hyperinsulinemia,
and high FFA level. Insulin sensitivity was assessed with hyperinsulinemic euglycemic clamp
technique under anesthesia with pentothal sodium. Plasma insulin concentration was clamped
at 100 uU/ml by continuous insulin infusion (1.5 mU/kg/min). At steady state, the glucose
disappearance rate and glucose infusion rate were decreased and the hepatic glucose
production rate was increased in the MSG-obese rats compared to the normal rats.

Results : At 15 weeks of age, paraxanthine (15 mg/kg) was administered with ephedrine (60

mg/kg) via per oral for 15 consecutive days. Body fat mass of the paraxanthine treated rats
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was decreased about 29.6% in the MSG-obese and 6.3% in the normal rats compared with
the control rats during 15 days. In the paraxanthine treated MSG-obese rats, the fasting

insulin level was significantly (p<0.05) decreased and the glucose infusion rate was significantly

(p<0.05) increased compared to that of the MSG-control rats, however the glucose disappearance

rate showed increasing tendency and the hepatic glucose production rate showed decreasing

tendency compared to that of the MSG-control rats.

Conclusion : These results suggest that paraxanthine exerts an anti—obesity effect and

improve insulin sensitivity in rats with MSG-induced obesity.

Key Words : MSG-obese rats, Paraxanthine, Insulin sensitivity
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(MSQ)E FAkste] A HTtRd S vtes v
Hol AREHI =], MSGE &53<1 A17A
X9 glutamate 83| (N-methyl-D-aspartate
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Fig 1. Changes of body weight in normal (closed

circle) and MSG-treated rats (open circle)

from birth to 15 weeks of age. *p<0.05 vs

normal.

Table 1. Effects of paraxanthine on body weight, fat mass, and length of body and tail in normal and

MSG-obese rats

Groups No. Body wt. Subci?t maSS(Iiiraabd. BodyLengtmcm) Tail
Normal
Control 3 310+30.2 3520.30 10.8£2.34 21.7+0.9 19.2£0.79
Paraxanthine 4 312+27.9 4.2+0.58 9.2£3.05 22.4+1.12 19.5+0.89
MSG-obese
Control 6 304+20.82 4.9£2.51** 26.2+4.47* 19.4£0.71 13.4+0.80**
Paraxanthine 5 260617.71 7.8+1.54%* 18.2+£2.50* 20.2+0.85 15.1£0.56**

Values are mean*SE. No., number of cases; Subcut., weight of adipose tissue on the inguinal subcutaneous
tissue; Intraabd., weight of adipose tissue in the intraabdominal cavity. *p<0.05, *+p<0.01 vs normal control.
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paraxanthine® & & 356:3542 F25H
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Table 2. Effects of paraxanthine on fasting blood glucose (FBG), plasma insulin (FPD),

7}t H paraxanthine®] Fof % 1407+180.4
By

2 fhse AES B A
(TG S ZEE IA Fduzatel Bty
MSG izl A fF28kA (p<0.05) F7Fskd

O™ paraxanthine®] §¢ ¥ 7HAdle AE¢S

=l Yolr 7] fste] 1led
R8T IBARS Adstdon 1 ARE
2}ell (steady state) 9]

2 7+ 7 el o3 Afol
IRled BAET nAAHNA
| FAB7] fste FH3 =
-Zrué?——‘::—(mg/kg min)& MSG tZo]
A Zat2] 13.04£0.5479 H]S}
o ?ixi?ﬂ p<0.01 worth FAAE(mg/kg -
min)& MSG t&e] 9.08+0.546% Ful=
T 11.87+0.2639 HlIsted fo]stAl (p<0.05)
Haste Qled A33Ss YeEAth BAIA
48 MSG paraxanthineol| 4] 10.35+0.358 =
7tk A% veEov Adtizae] &
Folle o]24 X33t 1he] BAAELS MSG
| Zo] 2331041902 AANZELY -1.17+
02700 Hlgld dA3] (p<0.01) F7FIAS L

free fatty acid

(FFA), triglyceride (TG), and total cholesterol (Chol) in normal and MSG-obese rats

Groups No. FBG FPI FFA TG Chol
mg/dl pU/ml mEq/1 mg/dl mg/dl
Normal
Control 8 71+1.2 29.4+4.34 788+184.7 75+13.7 72+10.2
Paraxanthine 4 71+1.4 25.9+0.67 743+156.2 63+10.5 63+9.2
MSG-obese
Control 6 73+3.7 56.9+6.69* 2038+273.8+ 119+28.0* 179+17.4*
Paraxanthine 5 72+4.8 35.6+354" 1407+180.4 105225 102+15.8

Values are mean+SE. No. indicates number of cases. *p<0.05 vs normal control, #p<0.05 vs MSG control.
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Table 3. Effects of paraxanthine on steady state values of insulin (SSPI), blood glucose (SSBG), gucose
infusion rate (SSGIR), glucose disappearance rate (Rd), and hepatic glucose production rate
(HGP) during hyperinsulinemic euglycemic clamp studies in normal and MSG-obese rats

SSGIR

Rd HGP

mg/kg *min  mg/kg - min  mg/kg * min

Groups No. SSHI SSBG
pU/ml mg/dl
Normal
Control 8  117.2+11.17 79+0.9
Paraxanthine 4 108.8+8.70 79+1.0
MSG-obese
Control 6 1189+9.31 81+0.70

Paraxanthine 5 115.4+14.33 81+1.20

13040547 11.87#0263  -1.17+0.270
11.98+0.628  11.77#0.343  -0.2120.297

6.70£0975**  9.08+0.546*  2.33+0.419**
8.85%0.709* 10.35+0.358 1.50+0.564

Values are mean*SE. No indicates number of cases. *p<0.05, **p<0.01 vs normal control.
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Table 4. Effect of paraxanthine on the calculated amounts of glucose uptake during hyperinsulinemic
euglycemic clamp studies in liver, adipose tissues, and muscles of normal and MSG-obese rats

ng/100 mg
No. Liver Subc In-ahd Sol GR GW

Normal

Control 8  137+109 61£75 39+4.4 80£85 95+89 64+3.8

Paraxanthine 4 1544105 52+9.3 46+15.2 89+11.7 88+7.3 72439
MSG-obese
Control 6 94£216 19£3.6x 15£3.2x% 62+8.8 65+16.5 54+10.8
Paraxanthine 5 160+304 26422 20+2.3+ 7287 77127 58+8.3

Values are mean+SE. No indicates number of cases. Subc, subcutaneous adipose tissue; In-abd, intraabdominal
adipose tissue; Sol, soleus; GR, red gastrocnemius; GW, white gastrocnemius. *p<0.05 vs normal control.
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