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Toxicological Evaluation of Medicinal Plants
Used for Herbal Drugs (II)

Acute Toxicity and Effects on DNA Biosynthesis in Bone Marrow
Cells and Hemoglobin Content in Blood

1I-Moo Cuanc,* Young-Soo. Kim and Byung-Hoon Han

Natural Products Research Institute, Seoul National University
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Potential toxicity of 15 medicinal plants used for herbal drugs, which were also

described as being tonic -for hematopoietic system or being toxic for the system in a

oriental book “Dong Ee Bo Gam”, were evaluated in mice. Six plants among 15 plants
tested appeared to exhibit acute toxicity along with bone marrow depression or with
abnormally enhancing the 3H-thymidine incorporation into DNA biosynthesis in bone
marrow cells. Six plants were Paeonia albiflora, Pharbitis nil, Cemphalia lapidescens,
Scutellaria baicalensis, Akebia quinata and Glycyrriza uralensis.

Introduction

There have been unique medical care systems
available in Korea for many years, that is, the
oriental medical doctors in addition to ordinary
western style medical practitioners who are
similar to medical doctors in U.S.A. or in
many other industrialized countries, have legally
practiced in this country. Consequently, two
entirely different higher medical education
systems, which are the oriental medical schools
and the western type medical schools, have
been also operated parallely.

The oriental medical doctors frequently pre-
scribe herbal drugs for theit patients as deco-
ction form or other preparation like extract.
At present, it is beyond the subject whether
such two paralleled medical care system and
education bodies are indeed necessary and
beneficial for public health in general.

Nonetheless, it is rather desirable and needed
to make proper safety assessment of herbal
drugs prescribed by the oriental doctors. Be-
cause, in terms of modern scietnific pharma-
cology and toxicology, no significant progress
for the evaluation of those medicinal plants

with respect to pharmacologic efficacy has been

* Reprint requests should be addressed to Dr. I.M. Chang
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made yet. Previously, the authors reported the
part of results obtained from the toxicity studies
with 30 species of medicinal plants elsewhere,
which have been frequently prescribed by the
oriental medical! doctors.2®

With connection of preceeding work, at pre-
sent, 15 species of medicinal plants which were
described as tonic plants for hematopoietic
system or as toxic plants for the system in a
famous oriental medical text named in “Dong
Ee Bo Gam”, in fact this book has been used
as a textbook for the oriental medical school
till now, were selected to investigate their po-
tential toxicity in experimental mice.? All plants
were extracted in methanol-water solution and
were orally administered (see the Material and
Methods).

For the criteria of measuring the acute toxi-
city, and potential toxicity in bone marrow
cells, comparisons of body weight change bet-
ween test group and control group, the mea-
surements of the incorporation rate of *H-thy-
midine into DNA in bone marrow cells and

hemoglsbin content in blood were employed.
Materials and Methods

Preparation of Plant Extract
All plants sample were purchased from local

herb drug store, and they were identified taxono-
mically with respect to systemic biology in our
institute. Each of dried plant samples, 500g,
was extracted with methanol-water solution
(90:10, v/v %) under reflux for 3 hrs. Then
the extract solution was evaporated under
reduced pressure at 50° to complete dryness.
Dried residue was dissolved in physiological
saline, or in case of difficult dissolution, few
drops of Tween 8) were added to make homo-

genious suspension for oral administration.
Acute Toxicity

All mice were divided into tests and control
group. Each group consisted of 5 mice. Male
20+2g, each
received orally one of doses of 600mg/kg, 400
mg/kg, and 200mg/kg of plant extracts daily
for 4 days. Mice in control group received each
orally 0.2ml of physiological saline daily for 4

ICR mouse, of body weight,

days. After two days of lag period (days on 5
and 6), on day 7, body weight changes bet-
ween the control and test group were measured.
Significant acute toxicity could resulted from
severe loss of body weight (larger than 30%).
Effect on DNA Biosynthesis in Bone
Marrow Cells
The incorporation rate of SH-thymidine into

acid insoluble portion in bone marrow cells

Table I. Dose-schedule.

Days

1 2 3 4

6 7

ot

Control 0.9% Physiological saline

(0. 2ml/mouse/day)
600, 400, 200(mg/kg) Total methanol-water extracts

(0. 2ml/mouse/day)

1) Weight changes measurement
1) Hb number
1) DNA synthesis in bone marrow

cells in vivo

* Each group consists of five mice.
# All extracts were orally administered.
* DNA synthesis in bone marrow cells in vivo.

1) H-Thymidine (10uci/mouse) was i.p. injected and pulse-labeled for 15 min.

2) Protein determination (Lowry method)

* Body weight change: (Average T-Average C) g on day 7.



Table II. Acute toxicity and effects on DNA biosynthesis in born marrow cells and

hemoglobin content in blood.
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Body
Plant name Dose weight Hb C.P.M./ . Bone
(Family name) Schedule change  number (g/ %‘OOItnl) 5mg ifr’lrc;teeltn marrow
Part for use (mg/kg) on day7 control €s control stoT/C (%)
(T-O¢
Daphne genkwa 600 QDix4 —130 20.6£L1 20019 1,455 898 62
(Thymelaceae) 400 —0.18 20.0%£1.3 1,229 84
Flos(FE7E) 200 1.05 20.1+0.9 1,309 90
Strychnos ignatii 600 QD x4 —4.98 20.6*+1.1 19.7+£1.3 1,455 1,391 96
(Loganiaceae) 400 —4.78 19.9+1.5 1,591 109
semen (¥ ) 200 —4.57 19.9%1.1 1,842 127
Paeonia albiflora var. typica 600 QD1 X4 —6.50 20.6x1.1 19.0%+1.0 1, 455 602 41
(Paeoniaceae) 400 —6.05 19.3%+1.0 695 48
Radix (FR%5%88) 200 —4.28 19.6+0.6 1,334 92
Scutellaria baicalensis 600 QD x4 —6.00 20.6%+1.1 19.2+1.4 . 1,455 3,458 238
(Labiatae) 400 —b.68 19.3%+1.1 2,974 204
Radix (%) 200 —4.03 19.6+0.5 2,188 150
Pharbitidis nil 600 QD x4 -—-8.65 20.6*=1.1 19.0+0.4 1, 455 911 63
(Convolvulaceae) 400 —5.05 19.3+0.5 1,306 0
Semen(GR4>F) 200 —1.67 20.1%0.6 1,482 102
Oemphalia lapidescens 600 QD; x4 —5.39 20.6%1.1 19.6%0.2 1, 455 537 37
(Agaricaceae) 400 —3.09 20.1+0.6 757 52
Sclerotium (F ) 200 —1.02 20.4+0.3 1,070 74
Akebia quinata 600 QD; x4 —7.59 20.6*1.1 18.0%0.4 1,455 1,021 ?
(Lardizabalaceae) 400 3.05 19.8+0.3 1,937 1,933
Liguum (AK3&) 200 1.41 19.24-0.6 1, 804 124
Glycyrrhiza uralensis 600 OD; x4 —6.13 20.6+1.1 18.9%1.5 1.455 2,685 185
(Lequminosae) 400 —5.10 18.9+0.4 3,282 226
Radix(HE) 200 —2.85 18.940.8 3, 582 246
Plantago asiatica 600 QD x4 1.67 20.6+1.1 20.2%+0.6 1,455 485 33
(Plantaginaceae) 400 1.57 20.1+0.6 723 50
Semen (B #]F) 200 1. 63 20.1+0.4 879 60
Atractylodes japonica 600 QDy x4 4.03 20.6*+1.1 20.12%0.5 1,455 2,363 162
(Compositae) 400 3.47 19.840.9 2,141 147
Rhizoma(#7) 200 2. 85 19.6+0.5 1,880 129
Asiasarum sieboldii 600 QD; x4 —2.74 20.740.7 19.0%0.5 1,390 1,326 95
(Aristolochiaceae) 400 —2.61 19.1+0.8 1,325 95
Radix(Jl32) 200 0.09 19.240.1 1,162 84
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Table II. (Continued)

Body
Plant Name Dose weight Hb C.P.M./ . Bone
(Family name) Schedule change number (g/’ll‘OO/gn ) 5mg iro;e;n marrow
part for use (mg/kg) on day7 control es control T/C (%)
(T-Cg
Rehmannia glutinosa 600 QD; x4 0.46 20.7£0.7 20.8%0.5 1, 390 748 54
(Scrophulariaceae) 400 0. 42 20.7%0.2 919 66
Rhizoma (#th ) 200 —0.06 20.47+0.2 975 70
Liriope muscari 600 QD x4 —0.08 20.7X0.7 20.6%0.4 1,390 1,536 111
(Liliaceae) 400 —0. 45 20.440.6 1, 406 101
Tuber(ZF%) 200 —0.53 20.240.6 1,331 96
Coptis japonica 600 QD; x4 0.42 20.7%0.7 20.7+0.8 1,390 1,878 135
(Ranunculaceae) 400 0.39 20.5%0.6 1,629 117
Rhizoma (¥3#) 200 0.17 20. 4:+0. 4 1,220 88
Euphorbia pekinensis 600 0Dy x4 0.54 20.7+0.7 21.0:£0.5 1,390 1,538 111
(Euphorbiaceae) 400 0.02 20.6%0.5 1,474 106
Semen (EFET) 200 20.540.3 1,279 92

—0.87

was employed for the measure of potential toxi-
city in bone marrow cells, which was caused by
administrating plant extracts. Details in method
were reported previously elsewhere.®

Briefly, after decapitation of experimental
mouse, bone marrow cells were collect by
aspirating physiological saline through femoral
bone. On day 7, *H-thymidine, 10 g Ci/mouse
(Sp. Act. 47 Ci/mmole) was i.p. injected and
pulse-labeling was continued for 15 min.

The bone marrow cells were washed with ice
cold 5% TCA fourtimes and with 95% ethyl
alcohol one time. This acid insoluble portion was
completly dissolved in tissue solublizer, Protosol
(New England Nuclear, MA. U.S.A.), then it
was thoroughly mixed with scintillation Auid.
Radioactivities were measured in the scintillation
spectormeter, Nuclear Enterpirze, Model NE

8310. Protein content in bone marrow cells
was measured by the method of Lowry.”

Hemoglobin Content
Blood was collected from jugular vein, and
hemoglobin content was measured by hemoglo-

binometer (Super. & Gim, Co.).
Results and Discussion

Among 15 species of medicinal plants tested,
7 plant extracts reduced body weight markedly.
The extracts causing more than 30% loss of
body weight compared with that of average
control mouse body weight appeared to be
Strychnos ignatii (600mg, 400mg, and 200mg/
kg), Paeonia albiflora (600mg, 400mg, 200mg/
kg), Scutellaria baicalensis (600mg, 400mg,
and 200mg/kg), Pharbitidis nil (600mg, and
400mg/kg), Oemphalia lapidescens (600mg/kg)
and Glycyrrhiza uralensis (600mg, 400mg/kg),
whereas the extract of Atractlylodes japonica
(600mg/kg) exhibited gaining of body weght
more than 30% compared with that of control
group.

As the data shown in Table 2, the effect on
DNA biosynthesis in bone marrow cells appea-
red to be two different ways of the incorpo-
ration of *H-thymidine into DNA: The one was



inhibited and the other was enhanced by the
plants extracts. The enhancement of 3H-thymi-
dine incorporation into DNA along with marked
body weight loss was considered as potential
toxicity by administration of plant extracts.

Because the disturbance of deoxynuclotide
precursors’ pool may cause such abnormally
enhanced incoration rate of 3H-thymidine.

In addition, most plant extracts possessing
acute toxicity owing to severe weight loss
together with inhition or enhancement of DNA
synthesis in bone marrow cell showed also
reduced hemoglobin contents in this experi-
ment. The plant extracts exhibiting potent
inhibitory effect on the incorporation rate of
3H-thymidine into DNA in bone marrow cells
appeared to be; Daphne genkwa (600mg/kg),
Paceonia albiflora (600mg, and 400mg/kg),
Pharbitidis nil (600mg/kg), Oemphalia lapide-
scens (600mg and 400mg/kg) Plantago asiatica
(600mg, 400mg, and 200mg/kg), and Rehmannia
glutinosa (600mg, 400mg/kg), whereas the
plant extracts, Scutellaria balcalensis (600mg,
400mg and 200mg/kg), Akebia quinata (400mg
/kg), Glycyrrhiza uralensis (600mg, 400mg and
200mg/kg), Atractylodes japonica (600mg and
400mg/kg) and Coptis japonica (600mg/kg)
appeared to enhance the incorporation rate of
3H-thymidine into DNA biosynthesis in bone
marrow cells.

Most of these plant extracts possessing either
inhibitory or enhancing activities of DNA
biosyntheses in bone marrow cells exhibited
reduced hemoglobin content in blood shown in
Table 2.

Interestingly, one plant extract, Atractylodes
Jjaponica exhibited gaining of body weight com-
pared with that of control group and enhancing
DNA biosynthesis in bone marrow cells along
with no significant variation of hemoglobin

content in blood. So it may be of worthwhile
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to investigate further with this plant extract
whether it resulted from tonic action as des-
cribed in “Dong Ee Bo Gam” with respect to
the pharmacological efficacy in the field of the
oriental medicine.

Without significant weight loss under the
dose-schedule employed, the following plant
extracts, Plantago asiatica, Rehmannia glutinosa,
and Coptis japonica appeared to exhibit some
degree of inhibitory or enhancing activities of
DNA biosyntheses in bone marrow cells. How-
ever, it is uncertain whether these plant may
possess some cummulative toxicity or chronic
toxicity, although they were specified as slight
toxic plant extracts in this experiment.

In general, most of tonic herbal drugs as
decoction form have been orally administer
longer than two weeks according to the oriental
medicinal drug regimen. With this connection,
instead of administrating relatively low dose
of extract during long duration (longer than
two weeks as did for human patients), relati-
vely high doses, if they are converted to human
dose, were employed throughout the experiment.

In summary, six plants among 15 plants
tested appeared to exhibit acute toxicity along
with bone marrow depression or abnormally
enhancing the *H-thymidine incorporation into
DNA biosynthesis. Regarding the results, alt-
hough present study appeared to be a preli-
minary toxicity screening, more systemic toxi-
city studies are desirable for safety assessment

of the herbal drugs for human use.
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