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ABSTRACT

The effect of feed supplementation with 1.0 % spray-dried green alga 

(Chlorella vulgaris) powder on mice reproduction was investigated. The study 

was continued in three generations of mice, strain Fzt:DU. Females from F0 

were fed respective diet (commercial chows in control and supplemented chows 

in algae group) starting from 21st day of life (weaning). They were mated 

randomly on the 63rd day of life and all gave birth to pups. Litters were 

weighed, counted and then standardized (4 males and 5 females per litter). Pups 

were weighed and counted on day 10 and 21. After the weaning 2 females and 2 

males (F1) from each litter were kept further. Females were mated on 63rd day 

of life. On the 18th day of pregnancy 57 and 59 (control and algae group) were 

sacrificed, 51 and 53 (respectively) gave birth to pups. Live, dead, absorbed 

fetuses and corpora lutei were counted, live fetuses were weighed. Born pups 

were counted and weighed and kept by dams without standardization, their 

number and weight were recorded on days 10 and 21. 2 females and 2 males 

(F2) were weaned and kept further, the procedure as above was repeated. No 

difference in number of fetuses, corpora lutei or born pups was noted between 

groups nor between generations. Litters from algae group were slightly heavier 

at the weaning, the females and males from algae group also developed slightly 

better than the ones from control group, this tendency was seen in all 

generations.
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INTRODUCTION

Chlorella vulgaris is an unicellular micro alga that is found growing 

ubiquitous in water reservoirs. It is one of the oldest organisms on earth, its 

longevity being due to its sphere form and very stable cell wall. The nutritional 

value of C. vulgaris was initially determined in 1950’s - 60’s (Morita et al., 

1999). Since then C. vulgaris has also been shown to have immune-modulating 
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and anti-cancer properties, with very promising results for its use in human 

cancer therapy (Justo et al., 2001; Konishi et al., 1985; Konishi et al., 1990; Konishi

et al., 1990; Morimoto et al., 1995; Noda et al., 1995; Singh et al., 1999; Tanaka et 

al., 1984; Tanaka et al., 2002; Yasukawa et al., 1996). C. vulgaris specifically 

protected from the immunosuppressive action of stress and following gastric 

ulcer formation (Hasegawa et al., 2000; Tanaka et al.. 1997). Feeding micro-algae 

to elderly people or animals has been demonstrated to protect from age-

dependent diseases, i.e. cardiac hypertension or hyperlipidemia (Okamoto et al., 

1978; Sano et al., 1987; Sano et al., 1988; Tanaka et al., 2002; Tsuchida et al., 2003;

Yarmonenko et al., 1992). Green algae have been shown to detoxify rats and mice 

from some toxic compounds (e.g. insecticides, lead or dioxins) (Morita et al., 

1999; Pore, 1984; Queiroz et al., 2003) or protect from the influence of 

radioactivity (Vacek, et al., 1990).

Another studies have shown the algae could posses an effect on 

reproduction. Ishibashi, 1971, has stated Chlorella influence on estrus in rats 

that could have been caused by estrogenic substances present in the algae cells. 

Another green alga, Spirulina, was shown to increase the number of mice pups 

in litters in compare to mice fed casein (Kapoor and Mehta, 1993). Similar effect 

was received when pigs were fed diet containing 5% of Spirulina maxima. The 

effect was only observed in the first reproduction cycle, whereas in the second 

cycle the sows fed this diet delivered less piglets in their litters (Fevrier and Seve, 

1975). Pabst et al., 1978, fed mice diet containing 20% of another alga, 

Scenedesmus acutus, over 6 generations, and found a decrease in pups number 

with accompanying increase in the birth weight. Lipstein et al., 1980, found no 

effect of supplementation of layer diets with Chlorella. On the other hand, in 

experiments on laying hens, there was found a positive effect of the alga 

Spirulina platensis on the number of laid eggs, its measurement and its quality 

(Anonym, 1998). Similarly, when Arakawa et al., 1960, fed chicks diet 

supplemented in Chlorella powder, the total number of laid eggs increased, and 

better coloration of yolk was observed. The little data known up to date was the 

reason that we decided to investigate the influence of Chlorella vulgaris 

supplementation (1.0% of the diet according to recommendations of the 

producer) on the reproduction using mice model. The pre- and postnatal fertility 

indices were checked, the growth of the dams fed the green algae as well as the 

growth of their pups was observed. The obtained results should give 

information about the value of Chlorella vulgaris as a supplement to farm 

animals’ feeds.

MATERIALS AND METHODS

Chlorella vulgaris and feed

The green micro algae Chlorella vulgaris were obtained from Bioproducts 

Prof. Steinberg Ltd, Germany. The algae were cultivated in closed 

photobioreactor (Pulz et al., 2000) and spray-dried after harvesting and 
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centrifugation. Chemical analyzes of the algae were done in Institute for Cereal 

Proceeding (IGV), Nuthetal-Rehbrücke, Germany using referenced procedures. 

The obtained Chlorella vulgaris powder was mixed with commercial mice feed 

(Altromin®, Standard 1310) in amount of 1.0%. Analyses of amino acid 

composition of such prepared mice feed was done in Institute for the Biology of 

Farm Animals, Research Unit Nutritional Physiology, applying automated 

amino acid ion exchange column chromatography (200 x 4,6 mm column) in 

alkaline, acid and oxidized hydrolysate on Biochrom 20 Plus Amino Acid 

Analyzer (Biochrom Ltd, Cambridge, UK) according to (Kreienbring, 1987;

Kreienbring, 1974).

Animals and experimental protocol

The experiment was approved by the Ethical Committee of the Ministry for 

Nutrition, Agriculture, Forestry and Fishery Mecklenburg Vorpommern, 

Germany (LVL M-V/310-4/7221.3-2.3-017/03).

For the purposes of this experiment 110 laboratory female mice, strain 

Fzt:DU, were used. The outbred mouse strain Fzt:DU has been developed in the 

early seventies in  the Research Institute for the Biology of Farm Animals 

(FBN), Dummerstorf, Germany (Dietl et al., 2004). The animals were kept under 

standardized conditions, with environmental temperature of 22°C, humidity of 

55 - 60% and light regime of 12 hours light (6.00 am – 6.00 pm) and 12 hours 

darkness (6.00 pm – 6.00 am). The full sib mice were divided into 2 groups. 

First group was fed commercial mice dry feed, the other one was fed the feed 

enriched in 1.0% algae powder (spray-dried Chlorella vulgaris). These were 

females of F
0
 generation and were kept two per cage and received respective 

feed starting from the 21

st

 day of live. They were weight on the 42

nd

 day of life 

and on the mating day (61

st

-63

rd

). Within the groups females were mated at

random with a mating ratio of 2:1 avoiding sib mating. After mating all mice 

were checked for conception by visual inspection for a copulatory plug. All 

females from this generation gave birth to their pups. After parturition, number 

of live males and females, as well as dead littermates in all litters was counted, 

and all litters were weighed.  Litter size was standardized to 9 pups per litter (4 

males and 5 females, generation F
1
). Litter size and litter weight were then 

recorded on the 10

th

 and 21

st

 day of life. On the 21

st

 day of life, 2 males and 2 

females were weaned and kept 2 per cage (males separated from females) for 

further observation. They were fed respective feed and were weighed on 21

st

, 

42

nd

 and 63

rd

 day of life. On the 63

rd

 day of life 2 females from each group were 

mated with 1 non-littermate male. On the 18

th

 day of pregnancy (or in some 

cases 1-3 days earlier) 1 female from each cage was slaughtered to examine 

prenatal fertility traits (57 and 59 mice in control and experimental group, 

respectively). They were bled out directly from heart under inhalant isoflurane 

anesthesia (IsoFlo®), the uterus and ovaries were taken out of the body and the 

number of live, dead and absorbed fetuses in each uterus horn was counted. The 
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number of corpora lutei on the ovaries was counted under a magnifying glass. 

The live fetuses were weighed separately.

The other females were kept till parturition, their offspring (generation F
2
) 

was counted, weighed and further reared in the same manner as the F
1

generation, with the difference, there was no litter standardization and all 

littermates were kept by their dams till the weaning. Weaned females and males 

were then the parental material for next generation (procedure as described for 

F
1
). On the 18

th

 day of pregnancy (or 1-3 days earlier, in some cases), 50 

females from each group were sacrificed and the procedure as described above 

followed. The other females were kept till parturition; the littermates 

(generation F
3
) were counted and weighed on the parturition day and thereafter 

on the 10

th

 and 21

st

 day of life, when the experiment finished. 

To obtain reliable comparisons regarding fetuses’ weight, data obtained 

from slaughter of pregnant mice in the 18

th

 or 16

th

 day of parturition were used 

with omitting data obtained in single cases from slaughter done on other days. 

Single mice that had corpora lutei on ovaries but had no fetuses. They were 

taken under consideration for counting of number of  litters and so number of 

females shown by number of single fetuses/litter is sometimes higher as the 

number of litters used for establishing the litter (fetuses) weight.

Statistics

Statistical calculations were done applying software Statistica® version 

6.0. Tukey HSD-Test determined the statistical significance of the data by 

p<0.05.

RESULTS

Chemical composition of Chlorella vulgaris and composition of feed 

with/without supplementation with the algae are shown in Tables 1 and 2. 

Adding of the Chlorella powder to commercial chows did not change the 

composition of the feed or the amino acids. However, the dry matter protein 

content of the supplemented feed was higher by 1.6%.

Table 1 Chemical composition of spray-dried Chlorella vulgaris (units/fresh matter)

Component Amount Units Component Amount Units

Water 3.6 g/100g K 2260 mg/100 g

Ash 9.13 g/100g Mg 388 mg/100 g

Protein (N x 6,25) 52.8 g/100g Ca 581 mg/100 g

Fat 8.1 g/100g Fe 172 mg/100 g

fiber 20.8 g/100g Cu 2.6 mg/100 g

Carbohydrates 5.6 g/100g Zn 14.5 mg/100 g

Energy 1291 kJ/100 g Mn 150 mg/kg

SFA

1

25.08 g/100g I 0.5 mg/kg

MSFA

1

15.65 g/100g Polyphenols (total) 0.38 g/100g

PSFA

1

58.50 g/100g

1

– MSFA, PSFA, SFA – (mono-), (poly-) saturated fatty acids
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First generation of female mice (F
0
) received diet enriched in 1.0% 

Chlorella vulgaris starting from the 21

st

 day of live. On the 42

nd

 day of life they 

weighed slightly more than the control mice, on the 63

rd

 day of life there was 

practically no difference between both groups (Table 3). Such a tendency that 

weaned females from algae group grew slightly better existed also in next 

generations, but only in one case the difference was significant (F1, on day 63: 

30.37 ± 2.79 in control group, 30.89 ± 3.22 in algae group). Similar tendency is 

also seen between males, but there is no difference between sexes.

Table 2 Chemical and amino acids composition of commercial feed (control) without 

and with supplementation of 1.0% of Chlorella vulgaris (experimental) (g/16 g N)

Parameter* Control Experimental Parameter* Control Experimental

DM (%) 91.00 91.28 VAL 3.98 3.86

% N/DM 4.29 4.55 ILE 3.48 3.41

% CP/DM 26.81 28.41 LEU 6.58 6.38

% CA/DM 6.95 6.70 TYR 2.50 2.44

%CFib/DM 4.21 3.85 PHE 4.26 4.18

%CF/DM 5.85 5.54 HIS 2.28 2.20

AA (g/16 g N): LYS 4.71 4.58

ASP 8.21 8.21 ARG 5.45 5.41

THR 3.50 3.40 PRO 5.47 5.15

SER 4.17 4.11 CYS 1.67 2.16

GLU 16.25 15.26 MET 1.51 1.92

GLY 3.76 3.72 TRP 1.04 1.17

ALA 4.39 4.37 AA - total 83.21 81.92

*DM – dry matter; N – nitrogen; CP – crude protein; CA – crude ash; CFib – crude fiber; CF –

crude fat; AA – amino acids

Table 3 Mean male and female weights per litter after the weaning (F
1
 and F

2
) (g, mean 

± SD, n = number of animals)

Gr. Sex Gen Day 21 (g) n Day 42 (g) n Day 63 (g) n

F
0

----------------- 24.78 ± 2.38 

a

55 28.41 ± 1.91 

ab

54

F
1 11.96 ± 1.79 

a

122 31.21 ± 3.49 122 38.19 ± 4.32 122

F
2 10.44 ± 2.07 

ab

110 30.67 ± 2.80 102 37.59 ± 3.55 105

F
1 11.81 ± 1.41

c 122 26.19 ± 2.20 

a

121 30.37 ± 2.79 

a

121C
o

n
t
r
o

l

F
2 10.29 ± 1.89 

cd

109 25.65 ± 2.11 104 30.18 ± 2.49 

b

106

F
0

------------------ 25.57 ± 2.32 55 28.72 ± 2.35 

cd

55

F
1 12.51 ± 1.37 124 31.69 ± 2.39 122 38.07 ± 3.09 122

F
2 11.18 ± 2.54 

b

94 31.56 ± 2.69 94 37.85 ± 3.02 92

F
1 12.33 ± 1.40

e

124 26.83 ± 2.51 122 30.89 ± 3.22 

c

122

A
l
g

a
e

F
2 11.25 ± 2.18 

de

93 26.13 ± 2.50 93 30.70 ± 3.32 

d

93

a - e – values in one column marked with the same letter differ significantly (p<0,05, HSD-Tukey 

test)
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As mentioned above, all females from the F0 generation gave birth to their 

pups. From the F1 generation 57 females from control and 58 females from 

experimental group produced litters, 57 and 59 (respectively) were slaughtered. 

47 and 51 females from respective groups from the F2 generation gave birth to 

their pups, whereas 50 from each group were sacrificed. The number of born 

pups and the number of pups that survived up to the weaning are shown in the 

Table 4. Table 5 shows numbers of dead youngsters from the birth to the 

weaning. Generally, there was no difference between groups in the number of 

born alive mice, but surprisingly, in the groups fed algae the number of stillborn 

pups delivered in litters was slightly higher, this was independent from the 

generation. During first 10 days after the parturition less pups from algae groups 

died, but the number of lost 

Table 4 Number of live mouse pups per litter [mean ± SD per mouse, n – number of 

mice (litters)]

Table 5 Influence of feeding mice with feed supplemented with 1.0% Chlorella vulgaris

on survival rate of pups from birth till weaning (difference between number of pups on 

day 10/21 and day 0) (mean ± SD, n – number of litters)

Gen. of 

pups

Group

Live mouse pups 

on day 0

Dead mouse pups 

till day 10

Dead mouse pups 

till day 21

Control 9 ± 0 (n=52) 1.0 ± 2.4 (n=50) 1.4 ± 2.8 (n=50)

F
1

Algae 9 ± 0 (n=53) 0.9 ± 1.7 (n=51) 0.9 ± 1.7 (n=51)

Control 11.6 ± 2.2 (n=57) 1.5 ± 2.5 (n=57) 1.5 ± 2.5 (n=57)

F
2

Algae 10.9 ± 3.2 (n=58) 1.3 ± 2.0 (n=58) 1.8 ± 2.5 (n=58)

Control 11.5 ± 3.3 (n=47) 1.9 ± 3.8 (n=46) 2.2 ± 3.9 (n=46)

F
3

Algae 10.7 ± 4.4 (n=51) 1.1 ± 2.1 (n=48) 2.3 ± 4.3 (n=48)

Pups on day 21 were similar in both groups.

Litters’ weights are listed in Table 6. 49 litters from control group and 51 

litters from experimental group (generation F1) were standardized (9 pups, 5 

males and 4 females per litter). In this generation, after standardization, 3 litters 

from control group and 1 litter from algae group were lost. The pups in litters 

from females fed Chlorella diet were slightly heavier at the weaning as the ones 

from control group (99.86 ± 20.10 and 96.04 ± 24.16 respectively). This 

difference was not significant. Litters in both other generations were not 

Gen. of 

pups

Group

Live mouse 

pups on day 0

Dead mouse 

pups on day 0

Mouse pups on 

day 10

Mouse pups on 

day 21

Control 10.7 ± 2.6 (n=52) 0.1 ± 0.3 (n=52) 8.0 ± 2.4 (n=50) 7.6 ± 2.8 (n=50)

F1

Algae 10.9 ± 2.1 (n=53) 0.2 ± 1.0 (n=53) 8.1 ± 1.7 (n=51) 8.1 ± 1.7 (n=51)

Control 11.6 ± 2.2 (n=57) 0.1 ± 0.3 (n=57) 10.1 ± 2.8 (n=57) 10.0 ± 2.7 (n=57)

F2

Algae 10.9 ± 3.2 (n=58) 0.3 ± 1.5 (n=58) 9.6 ± 3.3 (n=58) 9.2 ± 3.3 (n=58)

Control 11.5 ± 3.3 (n=47) 0.2 ± 1.1 (n=47) 9.8 ± 4.2 (n=46) 9.5 ± 4.2 (n=46)

F3

Algae 10.7 ± 4.4 (n=51) 0.5 ± 1.5 (n=51) 10.2 ± 3.7 (n=48) 9.0 ± 4.4 (n=48)
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standardized, but such a tendency was also seen. The litters from algae groups 

were always a bit heavier as litters from control groups. The number of lost 

litters was similar between groups within one generation (2 and 3; 4 and 5 in 

control and algae groups, F2; F3, respectively).

Table 6 Weight of litters (g, mean ± SD, n – number of litters)

Litter weight (g)Gen. of 

pups

Group

Day 0 Day 0 – stand. Day 10 Day 21

Control

18.69 ± 3.74 

(n=51)

15.50 ± 1.12 

(n=49)

51.04 ± 9.46 

(n=47)

96.04 ± 24.16 

(n=46)

F
1

Algae

18.87 ± 3.68 

(n=53)

15.65 ± 1.28 

(n=51)

49.93 ± 10.19 

(n=50)

99.86 ± 20.10 

(n=50)

Control

20.04 ± 3.70 

(n=57)

-----------------

55.70 ± 8.97 

(n=55)

100.09 ± 16.05 

(n=55)

F
2

Algae

19.07 ± 5.21 

(n=58)

-----------------

55.87 ± 10.49 

(n=55)

101.17 ± 24.49 

(n=55)

Control

20.75 ± 4.55 

(n=46)

-----------------

59.92 ± 13.39 

(n=42)

110.70 ± 28.55

(n=42)

F
3

Algae

20.06 ± 5.97 

(n=48)

-----------------

58.70 ± 13.89 

(n=46)

112.09 ± 28.86 

(n=43)

From Table 6 one can also see, that there exists a big natural diversity 

between generations, independent from the art of feed fed to mice. Three 

generations were investigated and during the time of the experiment, litters from 

next generation were always heavier as litters from previous generation. 

The mean weights of littermates per litter are shown in Table 7. There was 

no difference in mean weights between groups or generations at the birth. At the 

weaning, the littermates from litters from F1 and F2 from mice fed Chlorella

diet were slightly (but not significantly) heavier as the pups from control group. 

Even though there was practically no difference at the birth, the youngsters 

from algae groups grew a bit better and were heavier at the weaning.

The number of alive, dead and absorbed fetuses, as well as the number of 

corpora lutei are shown in Table 8. There is no difference in the number of 

fetuses between the groups, neither between the generations.

Table 9 summarizes weights of whole litters and weights of single fetuses 

recorded on day 16 and 18 of the pregnancy. Because in several cases the mice 

were sacrificed on other days of pregnancy, as the 16

th

 or 18

th

, the sum of 

number of females is not equal to the number of females that were considered 

for counting the fetuses in Table 8. 
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Table 7 Mean weight of littermates per litter (g, mean ± SD, n – number of litters per 

group)

Littermate weight (g)Gen. 

of 

pups

Group

Day 0

Day 0 –

stand.

Day 10 Day 21

Control

1.72 ± 0.13 

(n=50)

1.72 ± 0.12 

(n=49)

5.94 ± 0.61 

(n=47)

11.50 ± 1.46 

(n=46)

F
1

Algae

1.74 ± 0.15 

(n=53)

1.74 ± 0.14 

(n=51)

6.01 ± 0.68 

(n=50)

12.10 ± 1.43 

(n=50)

Control

1.74 ± 0.12 

(n=57)

----------------

5.4 ± 0.72 

(n=55)

9.91 ± 1.92 

(n=55)

F
2

Algae

1.75 ± 0.15 

(n=57)

----------------

5.69 ± 1.00 

(n=55)

10.79 ± 2.45 

(n=55)

Control

1.79 ± 0.18 

(n=46)

----------------

5.81 ± 1.16 

(n=42)

11.19 ± 2.97 

(n=42)

F
3

Algae

1.78 ± 0.14 

(n=48)

----------------

5.67 ± 1.13 

(n=46)

11.52 ± 2.53 

(n=43)

There was no significant difference between the weights of the fetuses from 

both groups, although the fetuses from the algae group were slightly heavier on 

the 16

th

 day of pregnancy. The difference disappeared on the 18

th

 day of 

pregnancy. This tendency was seen in both investigated generations.

Number of corpora lutei was in all cases smaller than number of alive, 

dead and absorbed fetuses counted together, independent from the group and 

generation. There was no difference in their number between groups or 

generations.

Table 8 Number of live, dead and absorbed fetuses, corpora lutei (mean ± SD, n –

number of females)

Gen. of 

fem.

Group Live fetuses Dead fetuses

Absorbed 

fetuses

Corpora lutei

Control. n=57 (all) 11.7 ± 2.4 0.1 ± 0.3 0.7 ± 1.0 11.4 ± 2.9

n=11 (16 d) n=43 (18 d)

10.4 ±

2.1

11.9 ±

2.5

0.4 ±

0.5

n=11 

(16 d)

n=43 

(18 d)

10.4 ±

2.1

11.9 ±

2.5

0.4 ±

0.5

Algae. n=59 (all) 11.6 ± 2.6 0.2 ± 0.4 0.9 ± 1.0 11.7 ± 2.9

F
1

n=10 (16 d) n=45 (18 d)

11.2 ±

3.5

11.8 ±

2.3

0.2 ±

0.4

n=10 

(16 d)

n=45 

(18 d)

11.2 ±

3.5

11.8 ±

2.3

0.2 ±

0.4

Control. n=50 (all) 11.4 ± 3.8 0.1 ± 0.4 0.7 ± 0.9 11.3 ± 2.0

n=9 (16 d) n=41 (18 d)

12.3 ±

2.6

11.2 ±

4.0

0.2 ±

0.4

n=9 (16 

d)

n=41 

(18 d)

12.3 ±

2.6

11.2 ±

4.0

0.2 ±

0.4

Algae. n=50 (all) 11.6 ± 3.6 0.1 ± 0.4 0.7 ± 1.0 11.0 ± 3.0

F
2

n=12 (16 d) n=36 (18 d)

10.4 ±

4.7

11.9 ±

3.3

0.3 ±

0.6

n=12 

(16 d)

n=36 

(18 d)

10.4 ±

4.7

11.9 ±

3.3

0.3 ±

0.6
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Table 9 Weight of fetuses on the day 16 or 18 of the pregnancy (g, mean ± SD, n –

number of females)

Day 16 Day 18

Gen. 

of 

fem.

Group

Number 

of fetuses 

on day 16

Litter 

weight (g)

Fetus weight 

(g)/litter

Number of 

fetuses on 

day 18

Litter weight 

(g)

Fetus

weight 

(g)/litter

Control

10.4 ± 2.1

n=11

3.8 ± 1.6

n=11

0.4 ± 0.2

n=11

11.9 ± 2.5

n= 43

11.9 ± 4.0

n=42

1.0 ± 0.3

n=42

F
1

Algae

11.2 ± 3.5

n=10

5.5 ± 1.9

n=10

0.5 ± 0.1

n=10

11.8 ± 2.3

n=45

12.3 ± 3.0

n= 45

1.0 ± 0.2

n=45

Control

12.3 ± 2.7

n=9

4.7 ± 2.1

n=9

0.4 ± 0.2

n=9

11.2 ± 4.0

n= 41

12.8 ± 3.2

n=39

1.1 ± 0.1

n=39

F
2

Algae

10.4 ± 4.7

n=12

5.6 ± 2.6

n=11

0.5 ± 0.2

n=11

11.9 ± 3.3

n=36

12.3 ± 3.7

n=35

1.0 ± 0.2

n=35

CONCLUSIONS AND DISCUSSION

Ishibashi, 1971, stated, feeding female rats with Chlorella lead to more 

cases of continuous estrus, and so he hypothesized presence of estrogenic 

substances in the alga. Kapoor et al., 1993, observed an increase in the number 

of mice pups after feeding the dams with Spirulina enriched feed. It is worthy to 

notice, both authors fed the algae as the only protein source, whereas we used 

the algae as only 1.0% of the feed. Fevrier et al., 1975 fed pigs with feed 

containing 5% of another alga, Spirulina maxima. In this case, the number of 

piglets delivered in the first reproduction cycle was in algae group higher as in 

the control group, but yet the number of piglets delivered by the same sows in 

next cycle decreased. Similarly, Pabst et al. 1978, found, when mice were fed 

for 6 generations feed containing Scenedesmus acutus in amount of 20% of the 

diet, the number of mice pups decreased with generations, with accompanying 

weight increase.

In studies on laying hens, the introduction of Chlorella into the diet in 

amount of 10% of the feed lead to laying more eggs, which were also bigger 

and had more intensive yolk, which was then also richer in vitamins and 

pigments (carotene and xanthophylls) (Arakawa et al., 1960). Lipstein et al., 

1980, fed laying hens with feed containing algae meal (mainly Chlorella) and 

noticed no differences, despite more intensive yellow color of the yolk. 

Experiments done in the Institute for Cereal Processing Ltd. (IGV, Nuthetal-

Rehbruecke, Germany) (Anonym, 1998) showed an increase in the number of 

eggs laid by hens fed feed enriched in 1% of Spirulina platensis. The eggs were 

also bigger and of better quality as the ones from control hens.

In our experiment, where the mice were fed commercial chows enriched in 

1.0% Chlorella vulgaris powder, we did not notice any difference in number of 

fetuses or pups between experimental and control groups. The only observation 

was the fetuses and pups from mice fed the algae grew slightly better either to 

the slaughter time or to the weaning as in compare to the control ones. This 
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difference was not significant, when all littermates were taken into the 

consideration. But random assortment of two males and two females did show 

the significant difference in the weights of the pups. This is of interest, as it 

shows, that Chlorella may stimulate the pre- and postnatal growth of mice.

The results of the experiments done worldwide up to date are equivocal. 

Various authors used different species of micro-algae, in varying amounts. It is 

therefore not easy to compare our results with the literature data. It seems, algae 

could posses more effect on birds’ reproduction as on mammals’ one. Lack of 

any effect on the number of fetuses or pups in our experiment may be also an 

effect of too low algal content in the diet, which was chosen at the supplemental 

level of 1.0% of the feed. It was shown, such amino acids like lysine and

threonine have positive influence on the number of rats’ pups (Jansen and

Verburg, 1977). The supplementation of the feed with 1.0% Chlorella vulgaris

did not change the composition of amino acids. The commercial feed used in 

this experiment may then meets all nutritional demands for an optimal 

reproduction of mice and probably because of that there was shown no positive 

effect of the micro-algae on reproduction.

What we observed is, females fed the algae grew a bit better as females fed 

control feed. This observation is in agreement with some previous experiments 

(Ishibashi, 1971). As by Pabst et al., 1978, we observed a slightly better growth 

of the pups from mice fed Chlorella, what suggests, the algal components 

stimulating the offspring’s growth are present in the milk. It is in agreement 

with Singh et al., 1998, who found existence of perinatal influence of Chlorella 

vulgaris on hepatic drug metabolizing enzymes and lipid peroxidation in studies 

on mice.

Looking at the data showing the number of alive pups from the birth till the 

weaning it may be noticed, in the group fed Chlorella there are less littermates 

lost in the whole period. This difference is not significant, but the positive trend 

on reducing pre-weaning mortality rate should be mentioned. This is of 

question, if there could be found such effect on farm animals, i.e. on swine. If 

so, this could have a potent response in the production costs. Further studies are 

needed to prove this hypothesis.

The aim of this study was to investigate, if supplementation with algal 

powder in amount of 1.0% would increase the reproduction rate of mice. 

According to previous studies discussed above, such action could be expected. 

The only influence, we could observe, was a positive effect on the growth rate, 

what was not significant, anyway. We believe, there are more experiments 

needed to fully investigate the micro-algae. The important factors that have to 

be taken under the consideration are the dosage of algae in the feed, investigated 

species and number of animals, also costs of supplementation. There is still an 

open question, if the algal influence on reproduction is not limited only to birds 

and if not, would the supplementation be profitable for the praxis.
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