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Abstract
Oral administration to male rats of 200mg kg-1 body weight of an extract of Calendula
officinalis flowers every day for 60 days did not cause loss of body weight, but decreased
significantly the weight of the testis, epididymis, seminal vesicle and ventral prostate. Sperm
motility as well as sperm density were reduced significantly, resulting in 80% loss of fertility.
Serum testosterone levels showed highly significant reduction. Total protein and sialic acid in
the testis, epididymis, seminal vesicles and ventral prostate decreased significantly, and
testicular cholesterol was elevated. All measured haematological parameters were unchanged.
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Introduction
Herbal medicines are popular as remedies for diseases for a vast majority of the world’s
population. Various plants have been used for the treatment of many diseases such as ulcers,
diabetes (Upadhyay et al 2004) and male reproduction (Das et al 2004). Calendula officinalis
(Compositae) is commonly known as ‘marigold’. It has traditionally been used for gastric
ulcers and menstrual discomfort (Szakiel et al 2005), skin disorders, as an antiseptic, and for
anti-inflammatory disease (Cordova et al 2002). Contraceptive-like properties have been
reported in women by local tribes of Rajasthan, who use it for birth control.
The antifertility potential of this plant has not been investigated scientifically, and
hence the present investigation. A two-pronged approach involving haematological and
biochemical parameters was used, and the antispermatogenic activity of Calendula officinalis
discussed.

Materials & Methods
The flowers of Calendula officinalis were collected from the University of Rajasthan campus,
identified by the Department of Botany (RUBL 20102), shade-dried, powdered and subjected
to soxhelet extraction with 50% ethanol (WHO 1983a). The ethanol was evaporated under
reduced pressure to obtain the crude extract in the form of a powder. 23% yield was obtained
from 100 g of flower. The powder was dissolved in distilled water and administered to male
rats of the treated group.
20 adult, healthy male albino rats 16-18 weeks old of the wistar strain were selected
from an inbred colony and maintained according to guidelines for the care and use of animals
for scientific research (Indian National Science Academy, 2000) throughout the course of the
experiment. The rats were divided into two groups of 10 rats. The first (control) group was
vehicle-treated, i.e. each received 0.5 ml d-1 distilled water for 60 d. Each rat of the second
(treated) group received 200 mg d-1 for 60 d of the Calendula officinalis extract dissolved in
0.5 ml of distilled water.
Mating was performed on day 55-60 using the standard method (WHO 1990) and
females were separated for normal delivery: on the 16th day of pregnancy the implantation site
(normal and absorbed foetuses) were recorded.
24 h after the last dose, rats were weighed; under light ether anesthesia, blood was
collected from the heart in pre-heparinized tubes for hematological studies, and serum was also
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separated from non-heparinized tubes for RIA studies. Animals were autopsied, and the
reproductive and vital organs (testis, epididymis, seminal vesicle, ventral prostate, liver,
adrenal and kidney) were taken out, trimmed free of fat and weighed separately on an
electronic balance. At autopsy the epididymis was exposed and spermatozoa taken out (by
cutting the cauda epididymis) for sperm motility (Srikanth et al 1999) and density (Zaneveld &
Polakoski 1997) measurement.
Total erythrocyte (Schalm et al 1975) and total leukocyte (Lynch et al 1969) counts
were made, and haematocrit by the microhaematocrit method (Schalm et al 1975).
Haemoglobin levels were estimated by the cynomethanoglobin method (Makarem et al 1974),
and blood sugar (Astoor & King 1954) and blood urea (Varley 1969) also estimated. Serum
was used for estimating testosterone by radio-immunoassay (commercial kit).
The frozen testis, epididymis, seminal vesicle and ventral prostate were used for the
estimation of protein (Lowry et al 1951), glycogen (Montogomery 1957), cholesterol (Oser
1965) and sialic acid (Warren 1959).
The mean and standard error are displayed in the tables. The treated group was
compared to the control using Student’s t-test (Ipstein & Poly 1970), where ns = not
significant, and *** = p<0.001.

Results
Oral administrations of Calendula officinalis flower extract did not cause any significant
change in body weight relative to initial body weight. However there were significant
reductions in the weight of the testes, epididymis, seminal vesicles and ventral prostate
(p<0.001) of the treated group in comparison to the control (Table 1).
The percentage of sperm motility and sperm density decreased significantly (p<0.01),
and rat fertility was 80% negative, after the administration of Calendula extract. The serum
testosterone level was reduced significantly. The number of pregnant females, number of
implantation sites and number of viable fetuses also declined in the treated group (Table 2).
Total protein and the sialic acid content of the testis, epididymis, seminal vesicles and
ventral prostate decreased significantly in the treated group. The glycogen level in the testis
and liver reduced slightly, whereas the cholesterol level increased slightly (Table 3).
Total erythrocyte count, total leukocyte count, haemoglobin, haematocrit, blood sugar
and blood urea were all within the normal range (Table 4).
Table 1: Effect of Calendula extract on body and organ weights. Significance tests represent the
Treated group compared to the Control using t-tests
Body Weight (gm)
Initial
Control

170  4.5

Treated

185  4.5

Organ weight (mg/100 gm body weight)

Final

Testis

210  5.1
ns

200  2.0

Epididymis

1314.8  9.7
ns

847.7  8.9

***
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415.9  4.0

Seminal
vesicle
580.8  7.1

Ventral
prostate
270.1  8.5

354.0  36.2***

447.0  19.3***

144.2  5.5***
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Table 2: Effect of Calendula officinalis on sperm dynamics, fertility and serum testosterone level.
Significance tests represent the Treated group compared to the Control using t-tests

No. of males

No. of females

No. of pregnant
females (of 20)

No. of
implantation sites

No. of viable
fetuses

Sperm motility
(%)

Testes

Fertility Test (%)

Serum
Testosterone
(ng/dl)

Sperm density
(million/ml)

Control

10

20

19

10.6  2.7

9.4  1.2

73.4  1.2

4.3  0.2

48.2  3.4

95

4.7  0.1

Treated

10

20

4

5.9  2.9

2.8  1.7

29.7  1.7

1.3  0.1

9.1  0.5

20

1.9  0.1

***

***

***

***

***

Cauda
epididymis

***

Table 3: Effect of Calendula officinalis on tissue biochemistry. Significance tests represent the Treated
group compared to the Control using t-tests
Measure
protein
(mg/100gm)

sialic acid
(mg/100gm)
glycogen
(mg/100gm)
cholesterol
(mg/100gm)

Organ
testes
epididymis
seminal vesicle
ventral prostate
testes
epididymis
seminal vesicle
ventral prostate
testes
liver
testes
liver

Control

Treated

225.1 6.1
205.2  7.6
193.2  4.3
181.6  4.1
4.2  0.1
4.9  0.2
5.4  0.9
5.8  0.4
3.6  0.1
7.1  0.4
7.9  0.5
11.9  0.6

187.2 7.1 ***
156.8  6.6 ***
154.8  5.0 ***
156.2  1.8 ***
3.1  0.02 ***
3.4  0.1 ***
3.5  0.4 ***
3.8 0.1 ***
3.0  0.5 ns
6.3  0.7 ns
9.2  0.6 ns
12.9 0.6 ns

Table 4: Effect of Calendula officinalis on haematological parameters. Significance tests represent the
Treated group compared to the Control using t-tests
Total
erythrocyte
count
(mm-3) x106

Total
leucocyte
count
(mm-3)

haemoglobin
(gm %)

haematocrit
(%)

blood sugar
(mg/100 ml)

blood urea
(mg/dl)

Control

4.4  0.4

8853  405

14.5  0.3

45.6  2.9

86.0  0.9

38.9  3.6

Treated

4.1  0.8

8216  460

14.2  0.3

43.6  3.1

90.0  3.1

43.1  3.8

ns

ns

ns

ns

ns

ns

Discussion
Oral administration of Calendula officinalis flower extract caused reduction in the weight of
the testes, epididymis, seminal vesicles and ventral prostate. This weight reduction of the
testis and other accessory sex organs might be due to a low level of androgens (Sharma &
Jacob 2001), reflected in the decreased serum testosterone level in the treated rats. Sperm
motility and density in the cauda epididymis and testis were decreased, showing alteration in
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the maturation and production of sperm (Sarkar et al 2000). The protein content of the
reproductive organs was significantly decreased, again perhaps due to a low level of
androgens (Chinoy & Bhattacharya 1997). The decreased level of sialic acid in the testis,
epididymis, seminal vesicles and ventral prostate also reflects loss of androgens (Gupta et al
2001).
The mode of action of Calendula officinalis extract was therefore through the
pituitary-gonadal axis, confirmed by the decreased serum testosterone level. After the
administration Calendula officinalis extract, the increased testicular cholesterol might be due
to arrest of steroidogenesis of testosterone (Gupta et al 2002) and hence accumulation in the
testis.
From the present study, we conclude that the oral administration of crude ethanolic
extract of Calendula officinalis can lead to fertility control in male rats due to interference in
the level of testicular androgens, which arrests the process of spermatogenesis in the testis,
apparently without disturbing general metabolism.
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اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻰ
ﺗﺄﺛﯿﺮ ﺗﺮﻛﯿﺰ  % 50ﻣﻦ اﻟﻤﺴﺘﺨﺮﺟﺎت اﻻﯾﺜﺎﻧﻮﻟﯿﺔ ﻣﻦ ﻧﺒﺎت ﻛﺎﻻﻧﺪﯾﻮﻻ اوﻓﯿﺴﻨﺎﻟﺲ ﻋﻠﻰ اﻟﻮﻇﯿﻔﺔ اﻟﺘﻨﺎﺳﻠﯿﺔ
ﻟﺬﻛﺮ ﻓﺄر اﻷﻟﺒﯿﻨﻮ راﺗﺲ ﻧﻮرﻓﯿﺠﯿﻜﺲ
ﺳﻮﻧﺎﻟﯿﻜﺎ ﻛﻮﺷﻮاھﺎ ،ﻣﯿﺮا اﺟﺎرول* ،اﻧﺠﻮ ﻣﯿﻮﺗﺮﯾﺠﺎ & أﻟﻜﺎ ﺷﻮھﺎن.
ﺷﻌﺒﺔ ﻓﺴﯿﻮﻟﻮﺟﯿﺎ اﻻﻧﺠﺎب واﻟﻜﯿﻤﯿﺎء اﻟﺤﯿﻮﯾﮫ ،ﻗﺴﻢ ﻋﻠﻢ اﻟﺤﯿﻮان  ،ﺟﺎﻣﻌﺔ وﻻﯾﺔ راﺟﺎﺳﺘﺎن  ،ﺟﺎﯾﺒﻮر  ،اﻟﮭﻨﺪ.
ﺗﻢ دراﺳﺔ ﺗﺄﺛﯿﺮ اﻟﺠﺮﻋﺔ  200ﻣﻠﻠﯿﺠﺮام ﻣﻦ ﻣﺴﺘﺨﻠﺺ ﻧﺒﺎت ﻛﺎﻻﻧﺪﯾﻮﻻ اوﻓﯿﺴﻨﺎﻟﺲ ﻟﻜﻞ واﺣﺪ ﻛﯿﻠﻮ ﺟﺮام ﻣﻦ ذﻛﺮ ﻓﺌﺮان اﻷﻟﺒﯿﻨﻮ
راﺗﺲ ﻧﻮرﻓﯿﺠﯿﻜﺲ وذﻟﻚ ﻛﻞ ﯾﻮم ﻟﻤﺪة  60ﯾﻮﻣﺎً .وأوﺿﺤﺖ اﻟﺪراﺳﺔ اﻧﮫ ﻻﯾﻨﺘﺞ ﻋﻦ ذﻟﻚ ﻓﻘﺪ اﻟﻮزن وﻟﻜﻨﮫ ﯾﻘﻠﻞ ﻣﻦ وزن
اﻟﺨﺼﯿﺔ ،اﻟﺒﺮﺑﺦ ،اﻟﺤﻮﯾﺼﻠﺔ اﻟﻤﻨﻮﯾﺔ ،اﻟﺒﺮوﺳﺘﺎﺗﺎ .ﻛﻤﺎ ﺗﻘﻞ ﺣﺮﻛﺔ اﻟﺤﯿﻮان اﻟﻤﻨﻮى وﺗﻘﻞ ﻛﺜﺎﻓﺘﮫ ،واﻟﺘﻰ ﻧﺘﺞ ﻋﻨﮭﺎ ﻓﻘﺪ  %80ﻣﻦ
اﻟﺨﺼﻮﺑﺔ .وﺗﺸﯿﺮ ﻧﺴﺒﺔ اﻟﺘﺴﺘﯿﺴﺘﯿﺮون اﻟﻰ اﻧﺨﻔﺎض اﻟﻨﺴﺒﺔ ﻓﻰ اﻟﺪم .واﻧﺨﻔﺎض ﻧﺴﺐ اﻟﺒﺮوﺗﯿﻦ و ﺣﻤﺾ اﻟﺴﯿﻠﯿﻚ ﻓﻰ اﻟﺨﺼﯿﺔ،
اﻟﺒﺮﺑﺦ ،اﻟﺤﻮﯾﺼﻠﺔ اﻟﻤﻨﻮﯾﺔ و اﻟﺒﺮوﺳﺘﺎﺗﺎ ﻣﻊ ارﺗﻔﺎع ﻧﺴﺒﺔ اﻟﻜﻮﻟﯿﺴﺘﺮول اﻟﺨﺼﻮى وﻟﻜﻦ ﻟﻢ ﺗﺘﻐﯿﺮ اﻟﻘﯿﺎﺳﺎت اﻟﻤﺘﻌﻠﻘﺔ ﺑﺎﻟﺪم.
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