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Abstract [ In order to evaluate the pharmacological activities of Chinese medicine, nine
Umbelliferae plants were selected and their restoring activity against dexamethasone-indu-
ced disorders, liver protective activity, antimicrotial activity, anti-inflammatory acfivity and
antimutagenic activity were tested and compared. Angelica dahurica, Angelica acutiloba and
Ostericum koreanum showed various activities in these tests at the dose used in this study.

Keywords U] Umbelliferae, Glehnia littoralis. Bupleurum longeradiatum, Angelica dahurica, Ange-
lica gigas, Angelica polymorpha, Ostericum koreanum, Angelica acutiloba. Saposhinikovia divari-
cata Cridium officinale. pharmacological activity.

One of the different aspects between Chinese me-
dicine and modemn therapy is that water extracts
from rzcJicinal plants are orally administered to
the patients in order to strengthen the patients’ resi-
stance against specific disease or to improve the
various organ functions to circumvent the disease
state, or both”. This kind of action is expected to
be more desirable when the patients are using the
plant extracts which are most frequently prescribed
to the aged people or the chronic disease, having
mild and broad pharmacological activities against
disease or to the patients’ own bodies?. Howeer,
it is strongly needed to clearly evaluate the plant
/plant extracts depending on the pharmacological
activities, because there are many allied plants or
substitutes as a synonym without any identification
of plant origin or the proven pharmacological acti-
vities.

In this study, Glehnia littoralis Schmid, Bupleurum
longeradiatum Turez, Angelica dahurica Beuth. et
Hook, Angefica gigas Nakai, Angelica polymorpha
Max, Ostericum koreanum XKitakawa, Angelica acuti-
loba Kitakawa, Saposhinikovia divaricata Schischkin
and Cridium officinale Makino were selected based
on the following aspects ' a) These plants belong
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to the same family, Umbelliferae, and they are used
quite frequently in the prescription of Chinese
traditional medicines™, b) Some of these plants
have been used as allied drugs or substitutes since
ancient time because their properties based on Chi-
nese medicinal terms were known as, similar one
in spite of the different taxonomical origin®. c)
Their biological activities may be explained as
enhancement of body resistance and/or improve-
ment of organ functions®”, and d) There were few
reports concerning the comparative pharmacological
activities of these drugs even though the numerous
studies were published related to each plant.
With these plant extracts, the pharmacological
activities such as antimicrobial, anti-inflammatory
and antimutagenic activities were compared. And
the actions of affecting the vascular system and liver
protection of the water extracts were also compared.
Especially, the restoring activities against the adverse
systemic effects induced by high dose of glucocorti-
coid were examined to evaluate the effects of the
extracts on actions of the vascular system.

EXPERIMENTAL METHODS

Collection and extraction of medicinal plants
Glehnia littoralis, Bupleurum longeradiatum and Ang-
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Fig. 1. Treatment schedule of dexamethasone-induced di-
sorders, dexamethsone diphosphate (%), water
extracts ({)), sacrifice (a)

lica dakurica were collected from the area of Kang-
weon Province, Korea. Angelica gigas, Angelica poly-
morpha, Saposhinikovia divaricata, Ostericum korea-
num, Angelica acutiloba, Cnidium officinale were pur-
chased from commercial market and identified™.

Each dried plant was cut into small pieces and
10 volumes of water was added. After hot extraction
for 1hr. the solution was filtered. To the residuc.
5 volumes of water was added, recxtracted and filter-
ed. The combined filtrate was evaporated in vacuo.
For evaluation of the biological activities, the extra-
cts were solubilized or emulsified with distilled wa-
ter or appropriate vehicles at the proper concentra-
tions as indicated below.

Animals and treatment

ICR mice and Sprague-Dawley rats were main-
tained with standard mouse pellet lab. chow (Sam
Yang Co.) and tap water ad libitum in the animal
room (College of Pharmacy, KNU) under condi-
tions of 21~26C, 40~60% humidity and 12h/12h
(L/D) cycle. Fig. | represented the treatment sche-
dule of dexamethasone diphosphate and the extra-
cts. And Fig.2 showed the treatment schedule for
rat granuloma inhibition test.
Effects on glucocorticoid-induced alteration of the orgen
weights and vascular system . To evaluate the effects
of the extracts on the organ weights and vascular
system, dexamethasone diphosphate (0.2 mg/kg/day)
was subcutaneously injected to male SD rat (100~
150g) for five consecutive days (A.M.) (Fig. ) accor-
ding to the procedure of Tani er al¥. The plant ext-
racts (200 mg/kg/day) were orally administered si-
multaneously for the same five days (P.M.). At the
day of six, under the light anesthesia using ether,
blood was collected by cardiac puncture. Thymus,
spleen and adrenal gland were removed and weigh-
ed. Sera obtained by centrifugation of the whole
blood were subjected to measuring concentrations of
total lipid” and lipid peroxides”. Total cholesterol,
GPT and GOT levels were measured using assay
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Fig. 2. Treatment schedule of rat cotton peflet granuioma

inhibition,cotton pellet insertion (1), water extra-
cts ({)), sacrifice (&)

kit (Asan Pharm. Co., Korea) according to the pro-
cedures of test bulletin. As a separate experiment,
the extracts were administered for five days without
injection of dexamethasone and the organ weights
were compared for examining the effects of the
plant extracts on the immune-related organ weights,
Antimicrobial activity . The antimicrobial activity of the
extracts was measured with the agar plate inhibition
zone test” using Bacillus subtilis BD170 and Escheri-
chia coli HB101 as test organisms.

Anti-inflammatory activity . Rat cotton pellet granu-
loma inhibition test and mouse ear edema inhibi-
tion test were used'™'”, To the male SD rats (100~
150g). the extracts were administered orally (200
mg/kg/day) for two consecutive days. On the 3rd
day, cotton . pellets (Richmond dental roll Co,
USA) were implanted subcutaneously under each
side of axilla. The extracts were administered again
three consccutive days after the day of cottfon pellet
insertion (Fig.2). The rats were sacrificed on the
7th day after the pellet insertion and the dried pellet
weights were measured. The increased weights of
pellet compared to the original weights (35+ 1 mg)
were considered as granuloma formation. Predniso-
lone (2.5 mg/pellet) was used as a positive control. For
measuring the inhibitory actvity againt croton-oil
induced ear ederna, male ICR mice (20~26g) were
used. The water extracts were administered orally
(200 mg/kg/day) for 5 consecutive days. After 1hr
of the final treatment, 2.5% croton oil (50 u/) were
applied to both ears of mice. After 5hrs of croton
oil treatment, the thickness of the ear were measur-
ed using microguage as edema formation. Predni-
solone {0.01 mg/ear) was used as a positive control.
Prevention of CClrinduced liver toxicity . To evaluate
the preventive effects of liver damage, the extracts
(200 mg/kg/day) were administered orally to male
ICR mice for 3 consecutive' days and CCl, (0.05
mg/kg) in olive oil was injected intraperitoneally
after 1hr of the final administration of the extacts
according to the procedure of Yamaraha et al'.
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Table 1. Effects of water extracts on the dexamethasone-treated disorders in rats

Group* Body wt. gain Thymus wt. Spleen wt. Adrenal wt.
2 {mg) (mg/100z BW) (mg) (mg/100g BW)  (mg) (mg/100g BW)
Control 363+ 73" 497.61 614 3089+ 46.7 5913+ 1158 36521652 [78+23 110%1.2
Dexamethasone =304 25%FH 473+ 997+ 363+ 04%F* 2068+ 36177 22311667V 93123 69+ 157
C officinale —~34+ 58 60.1+ 84 501+ 6.5% 3042+ 352 2580+ 499 94+ 16 79+16
A polymorpha 0.8+ 115 614+ 85 404+ 63 3033% 417 2000+ 349 11219 75422
A. gigas — 18+ 114 614+ 200 S13+£ 107 2393+ 514 201.5+ 224 108+ 1.1 99+38
A acutiloba —53+ 63 5664 10.1 52,5+ 167 35674 259* 32394 587* 11.1£24 10128
G. linoralis —28x 47 39.5% 83 50.1% 8.1 3201 707 270.5+ 64.8 104+ 33 88+ 3.
S. divaricata 50+ 62 62.6%= 109 460+ 110 3153+ 390 2278+ 310 05+ 10 76%12
B. longeradiatum  5.5% 44* 502+ 58 36t 27 3690+ 480 2369+ 53.7 Imitlé6 71+13
B. dahurica 6.3+ 4.7%* 640% 57* 453+ B8 3607+ 37.2 2513+ 227 11618 81+13
0. koreanum —{it 67 473+ 92 36.3% 40 3048+ 413 2351+ 229 114229 90%24
Group Total lipid Lipid peroxide  Total cholesterol GOT GPT
(mg/dly (amol/m/) (mg/dl) (karmen U./m/) (karmen U./ml)
Control 5143+ 885 23+ 04 720% 144 230 53 63+ 11
Dexamethasone 1032.5£ 4747 32110 80.7% 168 385+ 93 107+ 307
C. officinale 82375322 8157 652+ 139 353+ 79 82+ 16
A. polymorpha 7704+ 1004 55+48 485+ 113 650+ 634 106+ 54
A gigas 1091.6+762.2 2711 80.5t 19.7 235+ 46* 84+ 37
A. acutiloba 3700+ 112.0% 26£03 8§38+ 1.1 243+ 54% 77+ 15
G. linoralis 1328.14 684.5 9.7%7.7 73.0% 200 266+ 37* 78+ 19
S. divaricata 6557+ 655 2809 680+ 11.3 463+ 196 99+ 33
B. longeradiatum 1732.0£715.3 53142 71.1% 249 464+ 185 141+ 48
B dahurica 956.2+ 3882 26t 1.1 649+ 15.5 246k 43* 80+ 11
O. koreanum 3232+ 90.6* 3.8+ 34 405+ B7* 285+ 73 51t 8*

“ Sprague-Dawley rats (g . 100-150 g n=5) were used. *. Mean® SD, ©. Significant compared with the control
group (*: p<005, "' p<00), ***: p<DO0S) . Significant compared with the dexamthasone-treated group (*;

p<005, **, p<00l, *** p<0.005)

Blood was withdrawn by cardiac puncture after 19
hrs and the serum was obtained by centrifugation.
GPT levels were measured as described above.
Antimutagenic activity . According to the procedure
of Schmid", cyclophosphamide (2.5 mg/kg) was in-
jected intraperitoneally and the extracts (200 mg/kg)
were simultaneously administered orally to male ICR
mice (25~30g). After 30 hrs, bone marrow cells were
obtained with 0.2 ml fetal calf serum (GIBCO) and
blood cells were stained. The micronucleated poly-
chromatic erythrocytes (MNPCEs) were calculated
on the basis of 1,000 polychromatic erythrocytes as
percent formation.

RESULTS AND DISCUSSION

Plant extracts having broad spectrum of impro-

ving activity have been used on the disease-caused
vascular system and/or organ functions including
immune-related organs to restore their normat func-
tions in Chinese medicine. And the medicinal plan-
ts having broad and mild spectrum of activities
are classified as the first class of drugs in Shen
nung Pen tao King?. Therefore, it could be valuable
for determining the pharmacological activity of
Chinese medicine by evaluating the improving or
restoring activities using the disease-induced experi-
mental animals having impaired organ functions
rather than evaluating the general pharmacological
activities using normal experimental animals. Be-
cause present investigation was intended to compare
the pharmacological activities of nine Umbelliferae
plants as a primary screening procedure, various
pharmacological activities such as antimicrobial ac-
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Tabll IL Antimicrobial activity of water extracts against
B. subtilis and E. coli.

Table III. Effects of water extracts on rat cotton pellet
granuloma formation

Group

B. subtilus E. coli Group® Granuloma wt. (mg) Inhibition (%)
Penicillin® + + -+ NT Control 613+ 7.7 -
Chloramphenicol? NT ++ -+ Prednisolone 259+ 7.7%° 578
C. officinale¢ ++ + C. officinale 603+11.7 1.5
A. polymorpha + - A. polymorpha 61.1+ 86 03
A. gigas - - A. gigas 568+ 5.8 74
A. acutiloba - - A. acutiloba 62.5+109 —-20
G. linoralis ++ + G. lintoralis 58.0+162 54
S. divaricata + + S. divaricata 58.6+108 43
B. longeradiatum -~ - B. longeradiatum 617+ 55 —07
B. dahurica + + + B. dahurica 599+114 23
O. koreanum + * O. koreanum 674+ 75 -10.0

4 Penicillin G(1 pg). * Chloramphenicol (3 pg/disk).
¢ All the extracts were applied at the dose of 3 mg
/disk., ¢. Diameter of the inhibition zone (+++)>25
mm, (++)>20 mm, (+)>15 mm, (£) 1599 mm, (—)
no inhibition found, NT: not tested

tivity, anti-inflammatory activity, liver protective ac-
tivity against CCls-induced toxicity, antimutagenic
activity and restoring activities against glucocorti-
coid-induced impairments were examined. The well-
established activity testing procedures were ‘used as
described in the experimental section. For produ-
cing the glucocorticoid-induced impairments, dexa-
methasone diphosphate was injected to rats, because
long-term or massive dose of glucocorticoids has
been reported to show various adverse systemic ef-
fects'”. Tani er al”. injected high dose of betametha-
sone for 7days to produce the weight loss of im-
mune-related organs and the increased levels of se-
rum lipids, lipid peroxides and byperviscosity synd-
rome, and successfully employed glucocorticcoid-in-
duced impairment model for evaluating the phar-
macological activity of Chinese medicine. When we
injected a high dose of dexamethasone phophate
(02 mg/kg/day) to male rats (SD) for five days. it
was found that various vascular parameters measur-
ed including weights of adrenal, thymus and spleen
were significantly changed and these changes were
coincided ' with the previous report®. When each
plant extract (200 mg/Kg/day) was administered to
dexamethasone-treated rats to find out the impro-
ving effects on these parameters induced by gluco-
corticoid, several plant extracts showed significant
changes compared with the steroid-treated group
(Table 1). In immune-related organ weight, A. acuti-

s, Male SD rats were used (n=3).. ", Significantly diffe-
rent compared with the . control group (*: p<0.005).

loba and A. dahurica significantly recovered spleen
and thymus weights. In vascular parameters, 4. acu-
tiloba, A. dahurica and S. divaricata significantly de-
creased GOT level compared to the dexamethasone-
treated control. Especially O. koreanum reduced con-
centrations of GPT, total lipid and total cholesterol
significantly whereas 4. acutiloba reduced only total
lipid concentrations. Although the results showed
the various restoring activities of some of the plant
extracts, it may be suggested that these results be
obtained from only one dose level and there is a
possibility that the extracts showing no activity in
this experiment might be active at the other dose
level. However, at the dose level tested, 4. acutiloba,
A. dahurica and O. koreanum were found to show
restoring activities on various parameters against
dexamethasone-induced disorders. When each ex-
tract was administered without injection of dexame-
thasone diphosphate to rats, no significant change
of thymus, spleen and adrenal weights was observed
(data not shown).

When nine plant extracts were tested for antimicro-
bial activity, C. officinale S. divaricata, A. dahurica
and O. koreanum showed significant activity against
B. subtilis and E. coli (Table II).

In anti-inflammatory activity test, using rat cotton
peliet granuloma test, all the extracts showed no
significant activity at the dose level tested (200 mg
[/kg/day), whereas prednisolone (2.5 mg/pellet) sho-
wed more than 50% reduction of granuloma forma-
tion {Table 1I). When we employed croton oil-in-
duced mouse ear edema test, all the extracts except
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Table IV. Effects of water extracts on croton oil-induced
edema in mice

Table V. Effects of water extracts on CClsinduced liver
toxicity in mice

Ear thickenss

Group? Edema inhibition Group® GPT

(um) (%) (Karmen U./m/)
Control® 0423003 00 Control 62+ 12
Prednisolone’ 025+ 003* 81.0 CCl, 8463+ 1672*
C. officinale 033+ 0.01* 429 C. officinale 5852+ 2508*
A. polvmorpha 0.33£001* 429 A. polymorpha 5853+ 2876
A gigas 0.34+ 0.02* 38.1 A. gigas 7248+ 1516
A. acutiloba 031+ 0.03* 524 A. acutiloba 7109% 1922
G. littoralis 0312 0.00* 524 G. lioralis 6594+ 821*
S. divaricata 0.34+£001* 38.1 S. divaricata 8782+ 1123
B. longeradiatum 0.39+0.01 143 B. longeradiatum 9223+ 658
B. dahurica 032+ 0.03* 476 B. dahurica 6202+ 756%*
0. koreanum 0.33% 0.02* 429 0. koreanum 7003 1306

s Male ICR mice (20-25 g. n=5) were used.. ® only
croton oil was applied., © 0.01 mg/ear, *: p<0.001 (com-
pared to the control group)

B. longeradiatum showed 38~352% inhibition of
edema formation, in which prednisolone (0.01 mg/
ear) showed 81% inhibition (Table IV). Discrepan-
cies between the results of granuloma inhibition
and edema inhibition by the plant extracts. might
be at least, partly due to the different inflammatory
mechanisms, edema vs granvloma. It may be sug-
gested that these plant extracts could improve acute
inflammatory disorders (edema), whereas they could
not affect subchronic or chronic granulomatous inf-
lammatory disorders'” and the more intensive re-
search is required to clearly evaluate the anti-infla-
mmatory activities,

To evaluate the preventive effects of each extract
on CClsinduced acute liver damage, high dose of
CCl, was used to induce severe toxic effects to mice
liver and GPT activities were checked. As shown
in Table V, CCl; treatment produced high levels
of GPT activity in serum (8463 U/m/). Among the
extracts tested, A. dahurica, S. divaricata and C. offici-
nale showed significant reduction of CClsinduced
increase of GPT activity, while A polymorpha sho-
wed a reduction pattern, but not statistically signifi-
cant. However, B. longeradiatum did not show any
significant activity in contrast to the wellknown re-
ported liver protective activities by Arichi er al'¥ and
Abe e al'. who showed that saiko saponins from
B. logeradiatum exerted improving effects including
GOT and GPT levels of hepatitis patients and D-
galactosamine induced liver toxicity.

* Male ICR mice (20-30 g) were used., (n=8) ® Significant
compared with the control group (***; p<0001), ©. Sig-
nificant compared with the CCl-treated group (*; p<0.
05, **. p<001)

In order to measure the antimutagenic effects in
vivo, each extract was administered to cyclophos-
phamide (CPA)-treated mice. As shown in Table
VI, CPA-treated group showed about 0.53% micro-
nucleated polychromatic erythrocytes (MNPCEs)
which was the same level as reported earlier',
When the extracts were administered orally to CPA-
treated mice, only 4. dahurica showed reduction of
MNPCEs. Because cyclophosphamide is a secon-
dary mutagen, which converts to ultimate mutagen
via liver metabolism, the antimutagenic acivity
shown by A4, dahurica might be due to the metabolic
alteration of CPA or interference of DNA-CPA me-
tabolites adduct formation. We also observed that
the extract of A. dahurica exerted about 40% reduc-
tion of MNPCEs induced by direct mutagen, ethyl-
methane sulfonate (EMS).

In conclusion, A. dahurica,- A. acutiloba and O.
koreanum showed restoring activities against gluco-
corticoid-induced disorders and anti-inflammatory
activity. A. dahurica also showed antimicrobial acti-
vity. preventive activity against CCls-induced liver
toxicity and antimutagenic activity. Q. koreanum was
found to have antimicrobial activity. C. officinale
was shown to be more active than A. polymorpha
in recovering effects against glucocosticoid-induced
disorders. S. divaricata. showed liver protective acti-
vity while G. liroralis did not show liver protective
activity. And 4. acutiloba was found to exert higher
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Table VI. Antimutagenic effects of water extract against
cyclophosphamide-induced MNPCEs

Group® MNPCE. (%)——
Control 020+ 0.16
Cyclophosphamide 053+ 0.12*"
C. officinale 0.63%0.05
A. polymorpha 0631012
A. gigas 0.53£0.12
A. acutiloba 030+ 008
G. linoralis 046+ 0.12
S. divaricata 0.50+ 0.00
B. longeradiatum 037£0.12
B. dahurica 0.23%0.05%
O. koreanum 0.63+0.05

* Male ICR mice (20-30 ) were used (n=3).. " Signifi-
cant with the control group (*: p<0.05), © Significant
compared with the CPA-treated group (*: p<0.05)

activity in restoring spleen weight and decreasing
total lipid concentration against glucocorticoid-in-
duced impairment than A. gigas. We are now under
investigation to isolate active principles from A. da-
hurica and O. koreanum.
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