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Total methanolic extract of Chrysanthemum coronarium L. var. spatiosum (Compositae) was revealed to have anti-
hepatotoxic activity against galactosamine-induced toxicity on primary cultured rat hepatocytes. After successive
partitioning with chloroform, n-butanol, and water, the chloroform fraction showed a significant inhibition
activity of 51% at 50 ppm, compared with that of silybin, 45.9% at 100 uM. The chloroform fraction was
subjected to silica gel column chromatography and yielded active CH-II, CH-V and CH-VI subfractions, and the
anti-hepatotoxic activity of these subfractions were 47.6, 56.3, and 23.2%, respectively, at 50 ppm. Total
glutathione contents of CH-II, CH-V, and CH-VI increased by 49.8, 43.9, and 47.5% of the control, respectively
at 50 ppm, whereas that of silymarin was, 59.7% at 100 pM after challenged with galactosamine. The ratio of
(reduced glutathione) / (total glutathione) in CH-II, CH-V and CH-VI subfraction showed similar values of
0.86~0.87 at 50 ppm, whereas that of silymarin was, 0.85 at 100 uM. The incorporation of [’H]-uridine uptake
into RNA was not affected by these active subfractions.

Key words: Chrysanthemum coronarium L. var. spatiosum, anti-hepatotoxic activity, glutamic pyruvic transaminase, galac-
tosamine, primary cultured rat hepatocytes
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Chrysanthemum coronarium L. var. spatiosum
(3.0 kg)

Refluxed with

90% methanol
v

\ Extract (320 g)

Suspended in H:O
(Partitioned between
CHCl; and H:0)

—

CHCI; fraction
(71 g)

H,0 layer

Partitioned between

n-butanol and H,O

| |

n-Butanol fraction H,O fraction
(18 g) (48 g)

Fig. 1. Extraction and fractionation of Chrysanthemum
coronarium L. var. spatiosum.
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Fig. 2. Effects of each fraction of C. coronarium var. spatiosum
on the activity of GPT on GalN-intoxicated primary cultured
rat hepatocytes.

All at 50 ppm "control is the value of hepatocytes which were not
challenged with GalN. The control value of GPT was 45.06 =3.55
IUML. *Reference is the value of hepatocytes which were
challenged with GalN. The reference value of GPT was 97.24 &+
7.62 TU/L. The % of protection is calculated as 100x(GPT value of
reference-GPT value of sample)/(GPT value of reference-GPT
value of control). Significantly different from reference value
*p<0.05, **:p<0.01.
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Fig. 3. Effects of CHCI, subfractions on the activity of GPT on
GalN-intoxicated primary cultured rat hepatocytes.

The experimental protocol is same as in Fig. 2. Significantly
different from reference value *:p<0.05, **:p<0.01, ***:p<0.001.
[1: 25 ppm, Z2: 50 ppm, W : 100 ppm, CHC,: 50 ppm, silybin:
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oﬂ*ﬂﬂ ZHAE BIEAS CH-(V4+VD, -6, 5 10 ppm2]

ol 27t 27.7%, 17.5%, 17.0%°19.2 50 ppme} 5%
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Fig. 4. Effects of subfractions from CH-(V+VI) on the activity
of GPT on GalN-intoxicated primary cultured rat hepatocytes.
The experimental protocol is same as in Fig. 2. Significantly
different from reference value *:p<0.05, **:p<0.01.

Table 1. Effects of each fraction of C. coronarium var.
spatiosum on [*H]-uridine uptake"
Concentration DEM + S.D DPM ratio®
(ppm) (arbitrary unit)
Control” 12210.3+849.5
Reference® 2189.8 2525 1.0
CH-TI 50 2262.3+391.0 1.0
100 2367.91+239.8 1.1
CH-V 50 2321.8+165.3
100 2265.4+289.5 1.0
CH-VI 50 2183.0+£259.2 1.0
100 2299.11+178.1 1.0

UPH]-Uridine (final concentration, 1 uCi/mL) was incorporated into
the hepatocytes and counted B-emission with LSC.

IControl is the value of hepatocytes which were not challenged with
GalN.

YReference is the value of hepatocytes which were challenged with
GalN.

YDPM ratio is calculated as the (DPM value of compounds treated/
DPM value of GalN-treated).
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Table 2. Effects of CHCI, subfractions on the contents of total GSH and reduced GSH on GalN-intoxicated primary cultured rat

hepatocytes
Sample Concentration (ppm) Total GSH” +S.D Reduced GSHxS.D (Reduced GSH)/(Total GSH)
Control” 145.7+14.7 119.1+15.6 0.816
Reference” 470102 2471738 0.525
CH-II 50 72.617.8%* 63.3+7.1% 0.871
100 64.210.7% 54.6+3.7*% 0.851
CH-V 50 6391133 553£13.3 0.863
100 63.1+1.2% 53.8+1.0* 0.853
CH-VI 50 69.2+14.8 60.5+14.0 0.872
100 75.1 2 1 4k 61.9+3.6% 0.824
Silymarin 100 uM 87.0L2.7%** 740+2.7*% 0.850
"Control is the value of hepatocytes which were not challenged with GalN.
PReference is the value of hepatocytes which were challenged with GalN.
PGSH: nmol/mg protein.
Significantly different from reference value *:p<0.05, **:p<0.01, ***:p<0.001.
A & control ol tivlsted CH-IL V, VIe] 3 (=] oF
50 ppm FEolA Z47}F 49.8%, 43.9%, 47.5%] FEOE 3
B0} silymarin 100 uM FEoA9] 59.7%59] 3&E& 3} 2:7+2] total methanol FZE©°] galactosamine® 2 545
o ¥ug o Wi Fold e AHE ek Table 2). Azl 8o A HAEAN fFeElHEeE GPTY &
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0.871, 0.863, 0.8728 1. silymarin 100 pM A ] 7 Atk Total methanol 5=FE-S thA] CHCL, n-buthanol,
0.8507 FAHE =X WehiSdTh HO0 #3822 o] galactosamine 5730 &§ 7 E B
dutdon ZNE BT B4 AAAEAA HE 54 32485 ARG A3, 50ppme] FEANA ZHAE HE 2
FrEA] AMFS A o7 B4 71320519 21 dapitsle] A £ 7HE HRYE silybin®] 41.3% RE a0 B|3le] 2+
F=29 MDA A4, superoxide dismutase®] 4, A FU) Zr 512%, 10.6%, 23.1%2) R84S Jeisdd. o 5 7t
9] triglyceride 44 %, glutathione S-transferase®] 253} 2 4ol & CHCL 8¢ 7KIZ 849 34 2] 3y
BT BAZE Yo7 galactosamineo] 2J3 BAL FZ o= A¥3 CHIL V, VI?] 24 subfraction® ¥ & th
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b ®3g v gl
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tathione AHF5& IEAOZA Yehie Al &
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