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Historical Overview of the Korean
Population

According to the census conducted in last
November, the population of Korea was thirty
seven and a half million persons, and the
density of population was calculated to be 378. 4
persons per square kilometer. It is one of the
highest population densities in the world.

‘Traditionally, in Korea in patriarchal and
extended family was the basis of social and
economic life. They were expected to produce
many children to enter the civil service and so
gain power and influence and work on the soil.

Therefore, marriage was early and universal,
in such a family system that arranged marriage
in the early teens.V

During the 194(’s, Korean women married
at ages 16 to 18. The country was occupied
and administered by Japan, which took no
measures to suppress fertility. The f{forcible
draft of Koreans to Japan at age 20 encouraged
marriage before that birthday. Man should
marry before going off to an unknown fate in
war.

Therefore, 50 years ago fertility was high

and steady at about 45 births per thousand
population per year?. However, mortality levels
were relatively high; they reflected the time
with about 22~26 death per thousand population
per year.

Average life expectancy at birth was about
40~47 years at that time and about 20 percent
of the infants died in the first year of life
according to the Dr. Kwon’s report?.

Furthermore amazing degree of out-migration
to manchuria and Japan which resulted in
separation of couples, was another factor disco-
uraging high fertility. According to the Manchu-
rian census in 1940 these were 1.3 million
Korean there, of whom 70 percent were listed
as immigrants and the rest as having been
born there. Then, in 1937, the Chinese-Japa-
nese War broke out, and a forcible draft of
Korean to Japan was started.

The annual number of migrants to Japan
climbed from less than 50,000 to a peak of
over 200,000. Thus in the seven years from
1939 to liberation in 1945 these was a movement
of 1,230, 000 Koreans, including 820, 000 draftees
and 410, 000 volunteer migrants!

Therefore, the population of Korea was relati-
vely stable. Just before the liberation of the
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and World Health Organization.
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country from Japanese dominator ini 1944, the
Korean population numbered 25.9 million. The
population in the Southern part alone then
amounted to 15,9 million, or 61. 425 of the total
population. This grew to 20.2 million in 1949,
an increase of 4.3 million in five years or an
-annual growth rate of 4,7 percent.

Contributing to the rapid growth rate were
the return of Koreans who emigrated out of
the country during the Japanese occupation and
the migration of North Koreans across the 38th
parallel shortly after the country divided into
two parts in 1945%. Because of the high death
rate and temporary drop in fertility during in
Korean War, the annual population growth
rate between 1949 and 1955 was only 1.1
percent.

Population Grewth and Fertility
Regulation Research

It increased to 3.0 percent per year for the
1955~60 period, mainly due to improved stan-
dards of living, medical advances that decreased
infant mortality, extended life expectancy, and
modified the ravages of diseases, both endemic
and epidemic as well as Post-Korean War baby

boom. With shortages in housing, food, transp-

ortation, and employment, an annual population
growth rate of 3 percent and an annual econo-
mic growth rate of only 4.4 percent, the gove-
rnment and the general public were forced to
pay serious attention to measures to curb pop-
ulation growth.

A vigorous and successful family planning
program was initiated in the early 1960s by the
government, the birth rate steadily declined
starting in 1966 and the annual population
growth rate in 1980 stood at 1.58 percent.

This is a remarkable achievement; but in so

densely crowed a country, with such limited
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resources for increasing food production, cont-
inued emphasis on family planning is imperative
to avoid future crisis.

In spite of such a serious population problem,
unfortunately we can hardly find research works
carried out in Korea for the development of
antifertility agents. Only one attempt at the
development of antifertility agents was the
work led by Dr. Lee for utilization of soil
micro-organisms to obtain steroidal hormones
by jenzymatic degradation from sterols.®

The plausible excuses for lack of substantive
research efforts in developing antifertility age-
nts are as follows:

1) Lack of interest in research: Due to
successful family planning program, as menti-
oned above very little attention has been direc-
ted' to the development of antifertility agents.

2) Shortage of research grants: All the
facilities were destroyed by Korean War and
financial supports have subsequently been con-
centrated on the works for the development of
industry for more rapid growth of economy
rather than on the works for the development
of drugs for health.

3) Difficulties in collaboration between
chemists and biologists: In case of natural
products chemistry, modern scientific investiga-
tions on Chinese traditional drugs have been
carried out and a number of chémical compo-
unds have been isolated to determine their
chemical structure by chemists. But chemists
have not been moved to collaborate with the
pharmacologists. And pharmacological studies
have independently been carried out mainly on
the extracts of drugs by pharmacologists, or
vice versa.

Therefore noncooperation between chemists
and biologists have made development of new
drugs very slow.
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Plant Sources of Fertility
Regulating Agents

We have traditional stories suggesting that
certain plants are capable of regulating fertility
in human subject, inspite of the traditional
social background for pronatalist system, and
some herbs were evidently used for this, but
the particular methods are not recorded.

In addition, some prescriptions for ending
pregnancy in case pregnancy itself threatened
the maternal health were described in old
medicinal books.

At present, practically widely used oral
contraceptives in Korea are steroids. However
a number of pharmaceutical companies with
permission of government produce emmenagogues
which consist of all chinese drugs. A total
number reaches 17. All these drugs are prescr-
ibed according to the old medicinal books, and
typical prescriptions are listed in Table I

These drugs can be obtained freely in the
pharmacy without doctor’s prescription and
reportedly used for the purpose of inducing
abortion in the early stage of gestation, although
the drugs have not yet been shown by contem-
porary scientific standards to exert such effects.

While we were interested in this problem
and concerned with the possibility of discovering
new drugs capable to regulating fertility, in
1975, Dr. Farnsworth and his colleagues have
published an exhaustive review article on the
potential values of plants as sources of new
antifertility agents®.

They cited over 1, 300 plant species that might
have such activity based on their folkloric
reputation, on their chemical constituents, and
on the results of their testing in animals.

However, antifertility plants which have been

used in Far Eastern countries have not been

Table I. Typical emmenagogues
(Products in Korea)

Items Ingreadients

Kamisoyo-san Tab. 1 Tab.

(k3BT Atractylidis
Rhizoma alba 0.5
Paceoniae Radix 0.5g
Hoelen 0.5g
Angelicae gigantis Radiz 0.5g
Bupleuri Radix 0.5g

Vinus-whan 1 Pill

(CREES ) Rehmanniae Radiz 100mg
Cyperi Rhizoma 62mg '
Dioscoreae Rhizoma 50mg
Angelicae gigantis Radiz 50mg
Leonuri Herba 50mg

Chiljehyang- 1 Pill

bu-whan Cyperii Rhizoma 500mg

(BB Angelicae gigantis Radixz 71. 43mg
Moutan Cortex 35.71mg
Cnidii Rhizoma 35.71mg
Bupleuri Radizx 35.71mg

Ghejibokreong- 1 Pack

ghadaewhang Cinnamomi Cortex 667mg

CEERRRRR A Hoelen 667mg

B Moutan Cortex 667mg
Persicae Semen 667mg
Paconiae Radiz 667mg

Onkyung-tang 1 Pack

(BT Pinelliae Tuber 1.4g
Liriopis Tuber 1. 4g
Angelicae gigantis Radiz 1.0g
Cnidii Rhizoma 0.7g
Paeoniae Radix 0.7g

Hosaeng-dan 1 Pill

(e Angelicae gigantis Radiz 5. 6mg
Cnidii Rhizoma 5. 6mg
Cyperi Rhizoma 11lmg
Paeoniae Radix 5. 6mg
Rekmanniae Radiz 5. 6mg

included in this review in spite of the wide

variety of use of crude plant or animal prepar-
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ations in the form of traditional medicines or
folkloric remedies in these countries.

This prompted us to search the plants which
have been used or suggested to be used as
antifertility agents in the literature?.

Sources of references Korean ancient and
modern Materia Medica, and the books on folk
medicines that have been used by Koreans as
well as Japanese (See footnote of Table III).

The terms of the indications pertinent to
fertility regulation which appeared in these
reference books are listed in Table II,

Table II. Grouping of plants

Group Terms of indications
Contraceptives Prevention of pregnancy
Cessation of pregnancy
Abortifacients Abortion
Expulsion of placenta
Expulsion of a dead fetus
Facilitation of difficult labor
Emmenagogues Amenorrhea
Menorrhagia

Scanty menstruation
Delayed menstruation
Pre-menstruation

Menstrual abnormalities

All plants were grouped into three categories
as Dr. Farnsworth did®; contraceptives, aborti-
facients, and emmenagogues.

If a plant was alleged in reference books to
be used for prevention of pregnancy or cessat-
ion of pregnancy, it was assigned to the contr-
aceptive category.

Any plant mentioned as being used to expel
the fetus was considered an abortifacient.
Therefore, ecbolics and oxytocics were included
in this category. And all plants mentioned to
be used for all types of menstrual abnomalities

such as amenorrhea, monorrhagia and so on

Kor. J. Pharmacog.

were considered emmenagogues. All plants
searched and picked out were tabulated in
Table III.

In this table, the name of these plants, the
planrt part used, the type of activity alleged
in the references, together with pharmacological
activity reported and chemical compouds repo-
rted isolated from or identified in, any of these
drugs were recorded.

During our search for antifertility plants in
ancient traditional medicinal books we found
out that some plants were described simply as
contraindicative drugs for pregnancy.

These plants were expected to produce abo-
rtive, or fetocidal or teratogenic effect or other
harmful effects to the fetus. Such plants were
also added for information under the head of CI.

The figures in the Table represent the num-
ber of reference which described the pertinent
plant,

A total of 128 species of plants was found
to be used for fertility regulation in the Far
Eastern area, these plants are classified into 122
genera and 64 families.

Summing up (Table IV),
the following result.

The plants described to be used as. contrace-
ptives were 15 species, abortifacients 64 species

this will come to

and emmenagogues 87 species.

Among them 9 species were described to be
exclusively used as a contraceptive 30 species
as a abortifacient add 53 species as an emme-
nagogues. However 2 species were described to
be used for both contraception and abortion
and other 2 species for both contraception and
inducing menstruation, whereas 30 species were
described to used for inducing both abortion
and menstruation. And 2 species were described
to be used in all three cases.

In last two usages, it would be reasonable

to presume that the lack of menstruation might
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Table IV. Summary of fertility tegulating plantg
(123 Genera, 64 Families)

C A E Number CI
15 64 87
X 9
X 30 9
X 53
X X 2 1
X X 2
X X 30 8
X X X 2 2
6
Total 128 34

C: Contraceptive A: Abortifacient E: Emmenagogue
CI: Contraindicative

Table V. Ten plants found in majority of references
1) Used also on other continents

Plant name Korean name Part
Aloe vera(Liliaceae) B OO LF
Caesalpinia sappan(Leguminosae) #® HF K WD
Cannabis sativa(Moraceae) * i RT
Carthamus tinctorius(Compositae) #.  7E FL
Cinnamomum cassia(Lauraceae) H ):+3 BK
Curcuma longa(Zingiberaceae) BO%w RZ
Cyperus rotundus(Cyperaceae) & M RZ
Ocimum sanctum(Labiatae) TEEE PX
Prunus persica(Rosaceae) B 1 SD
Verbena officialis(Verbenaceae) E i wPp

2) Used only in Far Eastern Area

Plant name Korean name Part

Achyranthes japonica(Amarantaceae) 4= #  RT

Akebia quinata(Lardizabalaceae) K B ST
Angelica gigas(Umbelliferae) + E & RT
Corydalis racemosa(Papaveraceae) sl RZ
Dianthus sinensis(Caryophyllaceae) [ P SD
Glycine mazr(Leguminosae) ERKE SD
Leonurus artemisia(Labiatae) # /8% PX
Paeonia albiflora(Ranunculaceae) ¥ RT
Paeonia moutan(Ranunculaceae) O oE RB
Plantago asiatica(Plantaginaceae) B R SD

Kor. J. Pharmacog.

be due to pregnancy and promotion of menstrual
discharge by using of these plants may result
from abortion.

The plants described as those which should
not be prescribed for a pregnant women were
amounted to 34 species. It is of interest that
most contraindicative plants belong to abortifa-
cients or emmenagogues.

23 kinds of the same plant species among
those used in Far Eastern area have been rep-
orted to be used for fertility regulation on the
other continents*as well. Use of the same plant
for the same purpose by different peoples lends
credence to its possible effectiveness.

Among them the plants listed in Table V(1)
are those which have been mentioned in more
than five references out of ten references cons-
ulted. Table V(2) shows a list of the plants
which appeared the majority of references but

have been used only in Far Eastern area.

Screening for Uterine Stimulants

In spite of the folkloric fertility regulating
reputation of these plants, few have been de-
monstrated to have activity in the laboratory.
Searching the scientific literature for reports
in which the pharmacological effects of these
plant drugs has been studied in animals showed
that about 259 of plant drugs were reported on
their activity pertaining to fertility regulation.

Of the 75% of remaining plants no reports,
either pro or con, could be found in the liter-
ature.

Phytochemical works on these plants were
extensively carry out and many compounds
were isolated.

Among them a few compounds such as alka-
loids, isoflavonoids and coumestans have been

_known to have pharmacological effects in ani-

mals, but most of the remained compounds have

— 164 —



Vol. 12, No. 8, 1981

Table VI. Plants possessing uterotonic activity.
(Result of in vitro test of 160 sp.)

not been evaluated for their activity, which

could be useful in fertility regulation.

Plant name Korean name Part Therefore, interpreting the significance of
Akebia quinata(Lardizabalaceae) A @& ST folkloric reports that a plant is contraceptive
Albizzia julibrissin(Leguminosae) & # ¢ BK or abortifacient is very difficult unless such
Astragaglus membranaceus 3 #* RT ) L .
(Leguminosae) reports are supported by scientific experimental
Brassica campeteris #AHTF SD or clinical data.
var. nipp-oleifera(Cruciferae)
Daucus carota(Umbelliferae) #w & FR In order to determine whether or not plants
Dolichos lablab(Fabaceae) BRI SD having folkloric application as an abortifacient
Evodia rutaecarpa(Rutaceae) RAEHFR might be confirmed, the ability of plant extracts
Inula britannica e ® 1t FL . . .
var. lineariaefolia(Compositae) to stimulate uterine muscle contractions has
Ipomoea nil(ConvolvulaFeae) = # SD been examined in vitro's®.
Leonurus artemisia(Labiatae) E/E PX If th ] le d b
Lilium aurantum(Liliaceae) = & RZ the uterine muscle does not contract when
Lonicera japonica(Caprifoliaceae) & $8 7E  FL the plant extract is added, this indicates that
Melia japonica(Meliaceae) E®WE PC a potentially useful uterine stimulant is absent.
Momordica cochinsinensis KXEF+ SD . .. )
(Cucurbitaceae) If the uterine muscle contracts, this is prelim-
Phlomis ambrosa(Labiatae) # B RT inary evidence that a useful uterine stimulant
Phyllostachys reticulata(Gramineae) #5  # LG be present in this extract. Of 160 samples tested
Piper retrofractum(Piperaceae) # x® FR howed . o
Polygala tenuifolia(Polygalaceae) & & RT 28 showed uterotonic activity.
Polygonum aviculare(Polygonaceae) Fi ' PX Table VI shows a list of the plants whose
Pyrrhosia lingua(Polypodiaceae) B O ®# PX extracts exhibited the activity.
Stemona japonica(Stemonaceae) B | RT Among them bark of Albizzia julibrissin was
Trigonella foenum-graecum MER SD i | ' .
(Leguminosae) fractionated and each fraction was investigated
Typha latifolia(Typhaceae) W ¥ FL to determine which fraction possesses uterotonic
Table VII. Saponins previously isolated from the Albizzia genus
Plant name Part Compound Genin Sugar Reference
A. anthelmintica BK  Musennin " Echinocystic acid ~ Glu, Ara. 160
A. julibrissin BV Albiside Echinocystic acid Glu, Xyl, Ara, Fuc. 161
A. odoratissima SD Odoratissimin  Echinocystic acid ~ Glu, Ara, Xyl, Rha. 162
A. lebbek SD Lebbekanin A Echinocystic acid Glu, Gal, Xyl, Fuc, Rha. 163
FL Lebbekanin D Echinocystic acid Glu, Gal, Ara, Xyl, Rha. 164
Lebbekanin F Echinocystic acid Glu, Ara, Xyl, Fuc, Rha. 164
Lebbekanin G Echinocystic acid Glu, Ara, Xyl, Fuc, Rha. 164
Lebbekanin H  Echinocystic acid Glu, Gal, Ara, Xyl, Rha. 164
Lebbekanin E  Acacic acid Glu, Ara, Xyl, Rha. 165
A. intsia SD — Acacic acid Glu, Ara, Xyl, Rha. 166
A. concinna SDh — Acacic acid Glu, Ara, Xyl, Rha. 166
A. borromensis RT Heteroside Acacic acid Glu, Ara, Xyl, Rha. 167
A. ferruginea RT Heteroside Acacic acid Glu, Ara, Xyl, Rha. 167
A. glalerrima RT Heteroside Acacic acid Glu, Ara, Xyl, Rha. 167
A. stipulata RT Heteroside Acacic acid Glu, Ara, Xyl, Rha. 167
A. zygia RT Heteroside Acacic acid Glu, Ara, Xyl. Rha. 167
A. adianthifolia RT Heteroside Acacic acid Glu, Ara, Xyl, Rha. 167
A. gummifera BK Albitocin CaoH4a05 Glu, Ara, Xyl, Rha. 168
A. procera SD Proceranin Machaerinic acid Glu, Ara, Xyl, Rha. 169
SD - Prceranin A Proceric acid Glu, Gal, Ara, Xyl, Fuc, Rha.170
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activity. As a result, it was found that saponin
fraction was active.

Repeated chromatography of saponin fraction
on silica gel gave several active fractions, one
of which were purified by recrystallization.

This compound, on acid hydrolysis, gave
acacic acid as an aglycone and in the hydrol-
yzate after neutralization, glucose, fucose and
rhamnose were identified by TLC and GLC.!%®

The position of sugar attachment has not
been resolved but, this isolated glycoside was
different from any one known saponin of Albizzia

genus

Conclusion

The above is the review of searching plant
for fertility regulation in Korea. In a word,
the research on development of new antife-
rtility agents from Korean plants is in plan-
ning stage and one of the fields which have
barely been touched upon in this country.
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