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Table 1. Effects of bioflavonoids on total cholesterol
concentration in the liver of CCl, treated rats
(mg/g of liver, Mean* S.D.)

Term(day) 1 9 4 6

Group

Control 182+ 19

CCl, 18.0+22 181+26 16.1+t36 16.1+3.6
CCL+RI 139+ 1.7 252+63 151+29 142+ 14
CCL+HI  155+0.7 186+05 139+25 132+25
CCL+RII 208+39 21.1+10 179+24 141+17
CCL+HII 194+13 212+ 46 153+43 17.9+04
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Fig. 1. The changes of total cholesterol in the liver.
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Fig. 2. The changes of total cholesterol in the serum.
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Table 2. Effects of bioflavonoids on total cholesterol concentration in the serum of CCl, treated rats

(mg/dl Mean+ SD)

Term(day)

Group 1 4 6
Control 55.68+ 18.48

CcCl, 5841+ 42.82 64.12+ 13.13 70.49% 14.88 69.36+ 13.94
CCl+RI 48.93+ 29.37 4738+ 5.99 65.29+ 2240 7088+ 4.29
CCl+HI 4244+ 13.14 6192+ 7.36 5491+ 24.54 63.65= 831
CCL+RII 49.19+ 26.52 78.54+ 24.86 4854+ 3.82 7577+ 241
CClL+HII 4880+ 12.07 53.48+11.99 63.61* 16.45 64.61+ 25.97
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Fig. 3. The changes of alkaline phosphatase activities
in the liver.
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Table 3. Effects of bioflavonoids on liver microsomal Alk. P activity in CCl, treated rats

(nmol phenol-mg protein™!-min~', Mean* S.D.)

. Term(day) 1 9 4 6

rcup

Control 157.62+t 4249

CCl, 242.79+ 206.27 175.39+ 58.27 120.21+ 15.15 12532+ 7.59
CCL+RI 109.16+= 16.04 191.46+ 49.53 131.51+ 11.88 183.21+ 27.56
CCL+HI 166.26+ 19.64 186.52+ 65.20 138.83+ 12.23 142.04+ 24.89
CCL+RII 173.99+ 18.98 194.07+ 36.92 156.73+ 60.81 167.40+ 19.95
CCL+HII 184.88+ 11.82 186.45+ 70.15 177.12+ 13.69 216.22+ 0.00

Table 4. Effects of bioflavonoids on serum Alk. P activity in CCl, treated rats
(King-Armstrong, Mean+ S.D.)

‘Term(day) 1 9 4 6

Group

Control 59.70+ 16.96

CCL 4344+ 534 74.86+ 25.18 73.01% 1946 74.84+ 21.64
CCL+RI 67.59+ 15.90 57.36+ 12.37 65.64+ 24.65 5741+ 15.28
CCL+HI 33.10+ 7.77 38.72+ 871 52.34+ 10.19 4419+ 597
CCL+RII 82.96+ 33.55 79.32+ 36.14 114.03+ 40.02 4064+ 9.23
CCL+HII 59.72+ 33.02 5108+ 2.59 87.99+ 57.58 63.28+ 30.86
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Fig. 5. The changes of glutamic pyruvic transami-
nase activities in the liver.
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Table 5. Effects of bioflavonoids on liver microsomal GPT activity in CCl, treated rats
(Karmen unit, Meant S.D.)

Term(day) 1 9 4 6

Group

Control 228.03+ 59.86

CCl, 251.77+ 55.14 219.78+ 71.45 270.95+ 33.66 261.42+ 39.69
CCL+RI 186.73+ 21.67 166.71% 58.90 217.72+ 51.69 202.84 1 39.89
CCL+HI 290.83+ 99.74 213.97+ 57.06 194.97+ 11.82 21456+ 49.29
CCL-+RII 222.96+ 63.01 206.16+ 49.51 189.15+ 99.33 239.04+ 98.24
CCL+HI 19117+ 50.05 151.00+ 22.57 115.89+ 28.97 16357+ (.00

Tabie 6. Effects of biofiavonoids on serum GPT activity in CCl, treated rats

(Karmen unit, Meant S.D.)

.wm(day)
Group

1 2 4 6
Control 5042+ 13.20
CCl, 58.26+t 15.48 134.36+ 69.30 4763+ 6.07 36.55+ 2.65
CCL+RI 4728+ 2.60 47.02+ 1.59 40.68+ 391 39.48+ 4.15
CCl,+HI 53.71+ 18.29 68.81+ 23.75 39.79+ 5.17 43.50+ 3.36
CClL+RII 98.47+ 34.69 24403+ 143.01 118.54+ 64.34 4981+ 3.59
CClL+HII 3554+ 851 4505+ 6.18 3645+ 1.32 44.18+% 3.02
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Fig. 8. The changes of glutamic oxaloacetic transa-
minase activities in the serum.
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Table 7. Effects of bioflavonoids on liver microsomal GOT activity in CCl, treated rats

(Karmen unit, Mean* S.D.)

Term(day) 1 9 4 6

Group

Control 27791+ 7991

CCl, 332.53+ 17.66 297.24+ 77.17 293.63+ 14.44 272,03+ 3945
CCL+RI 243.79+ 46.04 262.98+ 65.28 303.19+ 28.39 312.19+ 63.25
CClL+HI 264.76+ 48.88 270.15+ 64.89 276.74+ 29.02 273.74+ 57.36
CCL+RII 307.30+ 36.19 342.92+ 30.79 200.85+ 9.73 275.38+ 86.62
CCl,+HII 291.26+ 43.93 206.86+ 34.29 283.16+ 59.67 280.93+ 0.00
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Table 8. Effects of bioflavonoids on serum GOT activity in CCls treated rats

(Karmen unit, Mean* S.D.)

Term(day) 1 4 6

Group

Control 115.05+ 34.52

CCl, 123.34+ 7.08 311.05+ 66.23 17217t 25.69 132.65+ 948
CClL+RI 133.78+ 4140 304.96+ 48.48 151.72+ 31.60 127.64t 12.61
CCL+HI 134.36+ 12.66 243.80+ 62.74 109.87+ 1561 116.76+ 27.52
CClL+RII 262.09+ 67.04 197.01+ 88.78 300.77+ 125.82 88.27+ 26.22
CCL+HII 264.46+ 96.73 218.16%+ 11.15 217.13+ 130.50 97.59+t 0.00
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Effects of rutin and hesperidin on total cholesterol concentration, transami-
nase and alkaline phosphatase activity in CCl, treated rats

Heung-Soo Son, Hyun-Sock Kim and Jin-Soon Ju(Korea Nutrition Institute, Hallym University,
Chuncheon 200-010, Korea)

Abstract : This study was devised to investigate the effects of flavonoids on carbon tetra-
chloride toxicity of rats. Through the experiments, the contents of total cholesterol, transa-
minase(GOT, GPT) and alkaline phosphatase(Alk. P) activities in the liver and serum were
determined.

The results obtained are summarized as follows;

(1) The liver cholesterol concentration of flavonoid injected groups were remarkably
increased up to 45% at 2 days after CCl, injection and then the values were almost recove-
red to the level of control group at 4 days after CCl, injection. The increase of serum
cholesterol content was inhibited by the flavonoids after CCly injection, but the result was
not significant.

(2) Flavonoids injection was found to have the ability to decrease the elevated serum
GOT, Alk. P activities resulting from injection of CCl, and induce rapid recovery from
such an elevated level and the extent of such a decreasing action was greatest in hesperidin
injection group. The liver microsomal Alk. P and GOT activities were not affected by the
treatment of flavonoids.

(3) The elevated serum and liver microsomal GPT activities induced by CCly injection
were inhibited by the injection of flavonoids.



