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aBsTRACT. The effects of two Peruvian folk medicines, Lepidium meyenii Walp and Jatropha macrantha, on mouse sex steroid hormones
and embryo implantation were investigated. Progesterone levels increased significantly in mice that received L. meyenii Walp, while
testosterone levels increased significantly in mice that received L. meyenii Walp as well as in those that received both L. meyenii Walp
and J. macrantha. However, there were no marked changes in blood levels of estradiol-17f or the rate of embryo implantation.
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L. meyenii Walp isaroot vegetable that only growsin the
Peruvian Andes at elevations higher than 4,000 m [2, 47,
9-13, 16, 17, 19], while J. macrantha is sap collected from
trees that grow naturally in the Peruvian Andes [3, 8, 18].
Because they are crude drugs, there are slight differencesin
components and compositions depending on where they are
grown and when they are harvested. Both crude drugs have
been widely used as folk medicines in Peru and have been
administered to treat impotence, climacteric disorders and
infertility in Europe and America[2-13, 16-19]. However,
no reports have investigated administration of these natural
substances to animals or determined changes in sex steroid
hormone levels and rates of embryo implantation. There-
fore, we conducted the present study to investigate whether
these crude drugs are also effective in animals.

The level of estradiol-178 and progesterone measured in
female mice, and the level of testosterone was measured in
male mice. Threeweek-old ICR mice were divided into the
following four groups: Control group, L group (only L. mey-
enii Walp was administered), J group (only J. macrantha
was administered) and LJ group (both L. meyenii Walp and
J. macrantha were administered). Each group consisted of
ten mice, and prior to the study, mice were acclimatized for
seven days in the same cage (room temperature; 22 + 3°C,
humidity: 60%, light: 14 hr, darkness: 10 hr). The crude
drugs were administered for 30 days.

Three-week-old mice were used in the present study
because although mice are not sexually mature at the age of
3 weeks, by the end of the study, mice were able to breed.
The design of the present study also allowed the female
mice to have similar estrous cycles, thus minimizing indi-
vidual differences. Furthermore, a vaginal smear test was
conducted on every female mouse, and a blood sample was
collected in estrus.

Crude drugs were administered as follows: In the control
group, 100 ml of plain water was poured into a 100 ml water
bottle; in the L group, 5.0 g of L. meyenii Walp powder was
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dissolved in 100 ml of water; in the Jgroup, 5.0 g ofJ. mac-
rantha powder was dissolved in 100 ml of water; and in the
LJ group, 2.5 g of L. meyenii Walp powder and 2.5 g of J.
macrantha powder were dissolved in 100 ml of water. Inall
groups, mice had free access to drinking water.

At the end of the administration period, each mouse was
anesthetized using diethyl ether, and a blood sample was
collected from the heart using a 1 ml heparinized syringe.
Blood was then immediately centrifuged, and plasma was
stored frozen at —20°C. An RIA measurement kit (Immuno-
tech Inc., France) and a gamma counter (Minaxi y Auto-
Gamma 5000 series, Packard Inc. U.S.A.) were used to
determine the levels of estradiol-17p3, progesterone and tes-
tosterone. The RIA kit that we used was designed specifi-
caly for mice, and its measurement accuracy and sensitivity
have been proven. With regard to specificity, cross-reac-
tionswith other steroids did not occur in thisstudy. Therea
son for utilizing the kit was to minimize fluctuations in test
results attributable to the measurement technique. ANOVA
and Student’ st-test were used to analyze differencesinlev-
els of estradiol-178, progesterone and testosterone among
the four groups.

The effects of the two crude drugs on the rate of embryo
implantation were assessed by dividing the micein the same
manner as described above and sub-dividing them as fol-
lows: male administration group (M group); female admin-
istration group (F group); and male and female
administration group (MF group).

On the last day of administration, one mae mouse and
one or two female mice were placed in the same cage for
copulation, and pregnancy was confirmed by the formation
of avaginal plug. Theresults of vaginal smear tests showed
that all female mice used for copulation were in either
proestrus or estrus. At 15 days after copulation, implanta-
tion was confirmed by counting the number of corporalutea
and live fetuses.

The results showed that there was no significant differ-
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Tablel. Blood levels of progesteronein female mice (ng/ml)
Control group 311+021
Lepidium meyenii Walp group *3.93+£0.23
Jatropha macrantha group 3.21+£0.32

Lepidium meyenii Walp + Jatropha macrantha group 3.45+0.24

Each group included 10 mice. Data represent means + S.E.M., and
were anadyzed by ANOVA, followed by Student’s t-test. Significant
differences were observed between the Control group and the
Lepidium meyenii Walpgroup (* p< 0.05).

Table2. Blood levels of testosterone in male mice (ng/ml)
Control group 3.39+0.53
Lepidium meyenii Walpgroup *4.37+ 0.68
Jatropha macrantha group 3.35+0.36

Lepidium meyenii Walp+ Jatropha macrantha group *4.92+ 0.36

Each group includes 10 mice. Data represent means = S.E.M., and
were analyzed by ANOVA, followed by Student’s t-test. Significant
differences were observed between the Control group, the Lepidium
meyenii Walp group and the Lepidium meyenii Walp + Jatropha
macrantha group (* p< 0.05).

ence in blood levels of estradiol-178 between the control
group and the three administration groups. However, there
was a significant difference in blood levels of progesterone
between the C and L groups (p<0.05) (Table 1). Therewas
also a significant difference in testosterone levels between
the C group and the L and LJ groups (p<0.05) (Table 2).
There was no significant difference in the rate of implanta-
tion between the control group and the three administration
groups.

The results demonstrated that the levels of blood proges-
terone and testosterone were significantly elevated. L. mey-
enii Walp and J. macrantha both contain saponins|[3, 4, 7, 8,
16-18], which play a very important role in sex hormones.
Saponins have been shown to normalize hormone secretion
and have been used to treat sexual dysfunction [1]. Dueto
these actions, saponins are called adaptogens. Adaptogens
maintain the body’s physiological functions [14, 15]. We
believe that the levels of progesterone and testosterone
increased in this study because of indirect action of the
adaptogens. However, the mechanism of action for adapto-
gens has not been clarified [14]. A comparison between the
LJ and L groups revealed that progesterone levels in the
female mice decreased when J. macrantha was coadminis-
tered. The reason for this could be that J. macrantha also
contains steroids [3, 8, 18], and these steroids would have
lowered adrenal functions [3, 8], consequently suppressing
progesterone secretion. When compared to the C group,
blood levels of testosterone were significantly higher for the
L and LJ groups. In addition to the above-mentioned indi-
rect actions of adaptogens, increased blood testosterone
could have been attributable to synergistic effects involving
other L. meyenii Walp components, such as arginine, lead
and vitamin E [2, 4, 7, 9]. Testosterone can also be biosyn-
thesized from progesterone, and the increased progesterone
levels are thought to have been theresult of the elevated tes-
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tosterone levels.

In humans, L. meyenii Walp and J. macrantha are admin-
istered to treat infertility and climacteric symptoms caused
by reduced blood estradiol-17 8. Because they increase lev-
els of blood estradiol-17, directly affects the ovary, nutri-
ents and chemicals contained in these crudedrugs[2, 4, 7, 9]
appear to be responsible for improving infertility and cli-
macteric symptoms.

The results of the present study show that although L.
meyenii Walp and J. macrantha increased blood levels of
progesterone in female mice and blood levels of testosterone
in male mice, they did not directly affect levels of blood
estradiol-17 or the rate of embryo implantation in female
mice.
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