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ABSTRACT  
Fenugreek has a wide range of medical applications and its medicinal use has been clear in several studies, 
however, few studies are available on effects on haematopoietic stem cell of bone marrow. The goal of the 
present study was to investigate the effect of Fenugreek on fetal macroscopic diameters and microscopic bone 
marrow cell histological changes in its teratogenic dosages. Fenugreek decoction was dissolved in 1.5 milliliter 
distilled water and injected intraperitoneumly in three dosages of 0.8 g/kg, 1.6 g/kg, and 3.2 g/kg for three 
groups of Wistar female rats mated by Wistar male. For another group (as control group) only 1.5 milliliter 
distilled water was injected. Bone marrow tissue was prepared from rat fetus and was cut using a microtome 
and stained with hematoxylin and eosin. Sections were evaluated for changes using light microscope. LD50 for 
the measurement of teratogenic dosage of fenugreek was 4.1 and 3.5 g/kg in female and male rat, respectively.  
There was a positive relation between the injected drug dosage and fetal mortality rate. Among all fetal 
diameters, ear to ear diameter was decreased in groups received Fenugreek decoction. The severity of stem cell 
histological changes caused by 3.2 g/kg drug injection was lower than distilled water injection and in evaluation 
of other cells, differences in the severity of histological changes across three groups with different drug dosages 
and control group was detected. Fenugreek in teratogenic dosages can decrease the severity of bone marrow cell 
proliferation and increase fetal mortality rate.   
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INTRODUCTION  
 
Fenugreek (Trigonella foenum graecum) is a plant from 
the family Leguminosae cultivated in some countries such 
as India, Africa, Egypt, Morocco, and occasionally in 
England. Fenugreek is an old medicinal plant and has 
been commonly used as a traditional food and medicine.  
The seeds are reported to have restorative and nutritive 
properties (Khosla et al., 1995) and its nutrient 
composition is moisture, protein, fat, saponins, and 
dietary fibers (Ikeuchi et al. 2006). In addition, wide 
range of its medicinal applications were identified and its 
medical use for the treatment of inflammation, tumors, 
cardiovascular diseases, renal insufficiency, infections, 
and metabolic disorders has been clear in several studies 
(Muralidhara et al., 1999;  Petit et al., 1995; Sharma et 
al., 1990; Puri et al., 2002; Pandian et al. 2002; Tahiliani 
and Kar, 2003; Sur et al., 2001; Ahmadiani et al., 2001). 
It has been also shown that at the stated dose, it increases 
the bone marrow cell counts indicating its stimulatory 
effect on blood cells especially macrophages (Bin-Hafeez 
et al., 2003). Furthermore, one of the nutritional profiles 
of Fenugreek seed is iron and may influence the iron 
absorption (Fenugreek Trigonella Foenum-Graecum, 
2008).   
 
However, a few studies were available about the effects of 
Fenugreek and its toxicity on immunomodulatory effects 

and haematopoietic stem cells of bone marrow. Also the 
mechanisms of these effects have not been clear. The goal 
of the present study was to investigate the effect of 
Fenugreek on fetal macroscopic diameters and 
microscopic bone marrow cell histological changes in its 
teratogenic dosages. 
 
MATERIALS AND METHODS 
 
Decoction of Fenugreek plant 
Fenugreek plant used in this study was supplied by 
Tehran central market and its decoction was prepared 
from dry leaves.   
 
Animal selection  
Four groups of Wistar female rats weighing 200-250g 
(Razi serum production institute, Iran) and each group 
included three rats were maintained in new cages with the 
temperature of 22oC to 26oC; humidity of 45-55 percent 
one week before pairing and were given food and water. 
For mating, in each cage, one Wistar male rat was placed 
beside female rats in the evening and then rats were 
separated in the morning of next day. Smear test was used 
to prove the mating.  
 
Drug administration 
Fenugreek decoction was dissolved in 1.5 milliliter 
distilled water and used in three dosages of 0.8 g/kg, 1.6 
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g/kg, and 3.2 g/kg for three groups, respectively in one 
time on day 10 of mating. For another group (as control 
group) only 1.5 milliliter distilled water was injected. 
Injection was done intraperitoneally (Sur et al., 2001) for 
all groups. One day before the delivery, pregnancy ended 
(Pregnancy ended at 20 days).  
 
Sample preparation and histopathological analysis  
In the first stage, bone marrow tissue was prepared from 
rat fetus as different sections (with 3 cm diameter) and 
immediately fixed in 10% formal saline solution for 24h. 
Then, these sections were directly dehydrated in a graded 
series of ethanol concentrations (50, 70, 80, and 96%) and 
then embedded in paraffin (Abdel-Barry et al. 2000). Thin 
sections (4-5 µm thick) were cut using a microtome and 
stained with hematoxylin and eosin. Sections were 
evaluated for changes using light microscope.  
 
Determination of LD50 and fetal mortality 
For calculation of fetal mortality after embedding, the 
number of reabsorbed alive fetus was recorded and fetal 
mortality rate was calculated. For determination of 
teratogenic dosage of injected drug, the LD50 calculated 
by probit analysis (Finney, 1971). 
 
Macroscopic evaluation 
We evaluated and compared some fetal macroscopic 
indices such as body weight, crown-rump length, bi-
parietal diameters included ear to ear and nasal to 
occipital diameters.  
 
Microscopic evaluation 
In this stage, histological changes related to cell 
proliferation were evaluated and graded as none (0), mild 
(+1), moderate (+2), and severe (+3). Bone marrow cell 
evaluation included stem cells, haematopoitic cord, 
proerytroblasts, miloblasts, lymphoblasts, mega-
caryocytes, reticulocytes, colony formation units, and 
sinusoids.   
 
STATISTICAL ANALYSIS 
 
 Results were reported as the mean ± standard deviation 
(SD). Differences in mean scores were tested by one-way 
ANOVA test or Kruskal-Wallis test. P values of 0.05 or 
less were considered statistically significant. All statistical 
analyses were performed by using SPSS version 13 (SPSS 
Inc., Chicago, IL, USA) for windows.  
 
RESULTS  
 
For the measurement of teratogenic dosage of drug, LD50 
was calculated and it was 4.1 g/kg in female rat and 3.5 
g/kg in male rat.  
 
Fetal mortality rate was increased in injected drug dose 
(fig. 1). The results of the measurement of fetal diameters 

were summarized in table 1. There was a positive relation 
between the increase of drug doses and decrease in the 
fetal ear to ear diameter; however, other fetal diameters 
were not dependant to the drug dosage increasing.  
 

 
 
Fig. 1. Fetal mortality in the groups injected with 
different dosages of fenugreek and control group. 
 
In histological evaluation of stem cells, no difference 
between the effects of distilled water and drug injection 
with the dosage of 0.8 g/kg (P=0.820) and 1.6 g/kg 
(P=0.180) was found, but the severity of stem cells 
histological changes caused by 3.2 g/kg drug injection 
was lower than distilled water injection (P<0.001). In 
evaluation of other cells of bone marrow (figs. 2-5), 
significant differences in the severity of histological 
changes between three groups with different drug 
injection and control group was detected (table 2). Except 
for the changes in haematopoitic cord, in other types of 
bone marrow cell, significant decrease in the severity of 
histological changes with the increase of drug dosages 
was found (table 2).  
 

 
Fig. 2: Bone marrow cell proliferation in distilled water 
group (a. Miloblast, b. Colony formation unit, c. 
Reticulocytes, d. Proerytroblasts, e. Lymphoblasts, f. 
Megacaryocytes, g. Haematopoitic cord)   
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Fig. 3: Bone marrow cell proliferation in 0.8 g/kg 
fenugreek injection group (a. Miloblast, b. Colony 
formation unit, c. Reticulocytes, d. Proerytroblasts, e. 
Lymphoblasts, f. Megacaryocytes, g. Haematopoitic 
cord). 

 
Fig. 4: Bone marrow cell proliferation in 1.6 g/kg 
fenugreek injection group (a. Miloblast, b. Lymphoblasts, 
c. Megacaryocytes). 
 

 
Fig. 5: Bone marrow cell proliferation in 3.2 g/kg 
fenugreek injection group (a. Miloblast, b. Colony 
formation unit, c. Lymphoblasts, d. Megacaryocytes, e. 
Haematopoitic cord, f. sinosoid) 

DISCUSSION   
 
The toxic effects of Fenugreek on male and female 
reproductive systems and also its adverse effects on 
developing fetus have been shown in previous studies. In 
a study by Kassem et al. (2006) a significant reduction in 
fetuses developing due to the reductions of both fetal and 
placental weights at 20 days of gestation and litter size 
was observed. This result was proven histopathologically 
by the observation of proliferative changes of the 
endometrial glands (Kassem et al. 2006).  Similarly, in 
the present study, we also showed the side effects of this 
drug on the decrease of the fetal ear to ear diameter and 
increase of fetal mortality rate. However, the effects of 
Fenugreek on bone marrow proliferation and its side 
effects on the normal histological pattern of bone marrow 
cell have not been clearly demonstrated. In the present 
study, we found the side effects of high dose Fenugreek 
especially 3.2 g/kg dosage on the majority types of bone 
marrow cell. These side effects can be occurred following 
to the different etiologies. In vivo investigations on animal 
models showed the impairment of peripheral conversion 
of thyroid hormones by the use Fenugreek seed extract so 
that administration of Fenugreek (0.11 g/kg daily for 15 
days) to male rats could lead to the changes in the level of 
thyroid hormones (Kelly 2000). Furthermore, a 
stimulatory effect on bone marrow cellularity was 
observed in normal rats continuously infused with thyroid 
hormones. Results of studies on bone marrow were 
expressed in absolute numbers of total nucleated erythroid 
cells per milligram of femoral marrow at the beginning 
and after 8 hours of continuous infusions (Malgor et al. 
1975).  Therefore, differences in histological changes in 
bone marrow cell proliferation may be caused by the 
effects of Fenugreek on thyroid hormones secretion.   
 
It has been clearly shown that the intestinal disaccharidase 
activity and glucose absorption can be decreased and 
gastrointestinal motility increased by the administration of 
a soluble dietary fiber fraction of Fenugreek and thus it 
can decrease serum glucose, increased liver glycogen 
content and enhanced total antioxidant status (Hannan et 
al. 2007). Also, Fenugreek administered at 2 and 8 g/kg 
dose orally significantly reduced the blood sugar both in 
normal and diabetic rats (Khosla et al. 1995). In addition, 
the metabolism of bone marrow is directly dependant to 
glucose (Vaccari et al. 1958). Therefore, decrease in 
glucose absorption in bone marrow may lead to metabolic 
disturbances of bone marrow cell and enzymatic 
dysfunction in bone marrow cell proliferation.  
 
It was also suggested that estrogen can regulate B 
lymphocyte development in mouse bone marrow and its 
deficiency causes a marked increase in bone marrow cell 
(Masuzawa et al. 1994). The p45 NF-E2 turn-on 3b-HSD 
gene and encodes an enzyme for regulation of all steroid 
hormone biosynthesis. 3b-HSD induces the estrogen 
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producing, in the form of estradiol, in megakaryocyte 
cells. It has been shown that the addition of exogenous 
estradiol can increase pro-platelet, while the inhibition of 
estradiol receptors blocked pro-platelet in live mice 
(Nagata et al. 2003). Furthermore, Fenugreek seed is a 
source of the steroidal saponin diosgenin. It has been 
demonstrated that both progesterone and estrogen 
(estradiol [1,3,5 (10)-estratrien-3, 17 β-diol]) levels were 
lower in the Fenugreek-fed females as compared with 
those in the control animals (Kassem et al. 2006). In view 
of the role of estradiol on bone marrow formation and 
also the presence of steroidal saponin diosgenin in 
Fenugreek seed, it seems that the administration of 
Fenugreek in high dosages may adversely influence the 
bone marrow cell proliferation.  
 
In spite of the fact that above probable mechanisms and 
relationships may explain the bone marrow changes after 
high dose administration of Fenugreek, more studies for 
demonstration of these mechanisms are needed.  
 
ACKNOWLEDGEMENT 
 
We are indebted to Farzan Research Institute for technical 
assistance and statistical analysis. The authors would like 
to thank the interviewers who collected the information 
and the participants who devoted their time for the study. 
 

REFERENCES  
 
Abdel-Barry JA, Abdel-Hassan IA, Jawad AM and al-

Hakiem MH (2000). Hypoglycaemic effect of aqueous 
extract of the leaves of Trigonella foenum-graecum in 
healthy volunteers. East. Mediterr. Health. J., 6: 83-88. 

Ahmadiani A, Javan M, Semnanian S, Barat E and 
Kamalinejad M (2001) Anti-inflammatory and 
antipyretic effects of Trigonella foenum-graecum 
leaves extract in the rat. J. Ethnopharmacol., 75: 283-
286.  

Bin-Hafeez B, Haque R, Parvez S, Pandey S, Sayeed I 
and Raisuddin S (2003). Immunomodulatory effects of 
fenugreek (Trigonella foenum graecum L.) extract in 
mice. Int. Immunopharmacol., 3: 257-265.  

Fenugreek Trigonella Foenum-Graecum. Available from:  
http://www.mdidea.com/products/new/new004.html#0
101, access Jan 2008  

Finney DJ (1971). Statistical aspects of monitoring for 
dangers in drug therapy. Methods. Inf . Med., 10: 1-8.  

Hannan JM, Ali L, Rokeya B, Khaleque J, Akhter M, 
Flatt PR and Abdel-Wahab YH (2007). Soluble dietary 
fibre fraction of Trigonella foenum-graecum 
(fenugreek) seed improves glucose homeostasis in 
animal models of type 1 and type 2 diabetes by 
delaying carbohydrate digestion and absorption, and 
enhancing insulin action. Br. J. Nutr., 97: 514-521.  

Table 1: Fetal diameters in Fenugreek and distilled water groups 
 

Fenugreek group Characteristics Control group 0.8 g/kg 1.6 g/kg 3.2 g/kg 
Fetal weight 6.50±0.18 6.50±0.17 6.45±0.19 6.42±0.21 
Crown-rump length 39.38±0.39 39.40±0.39 39.41±0.19 39.40±0.40 
Ear to ear diameter 8.02±0.18 8.01±0.16 7.97±0.14 7.94±0.13 * 

Nasal to occipital diameter 14.93±0.33 14.93±0.32 14.93±0.39 14.83±0.28 
 

Data are indicated as mean±SD, * P value<0.05 
 

Table 2: The severity of histological bone marrow cells proliferation in Fenugreek and distilled water groups* 

   
Fenugreek group Characteristics Control group 0.8 g/kg 1.6 g/kg 3.2 g/kg 

Stem cells 2.75±0.45 2.67±0.51 2.33±0.51 1.42±0.90 ** 
Haematopoitic cord 2.67±0.49 1.83±0.40 ** 1.50±0.54 ** 1.08±1.16 ** 
Proerytroblasts 2.67±0.49 1.17±0.40 ** 0.67±0.51** 0.17±0.38 ** 
Miloblasts 2.75±0.45 1.67±0.51** 1.33±0.51** 0.33±0.49 ** 
Lymphoblasts 2.58±0.51 1.67±0.51** 1.33±0.51** 0.33±0.49 ** 
Megacaryocytes 2.75±0.45 1.50±0.54 ** 0.67±0.51** 0.08±0.28 ** 
Reticulocytes 2.67±0.49 1.33±0.51** 1.83±0.40 1.25±0.45 ** 
Colony formation units 2.75±0.45 1.83±0.40 ** 1.33±0.51** 0.00±0.00 ** 
Sinusoids 0.00±0.00 0.67±0.51** 1.67±0.51** 1.42±0.51** 

 
Data are indicated as mean±SD 
*Histological changes related to cell prolifration were graded as none (0), mild (+1), moderate (+2), and severe (+3). 

 



Fenugreek and bone marrow cell proliferation 

Pak. J. Pharm. Sci., Vol.22, No.2, April 2009, pp.126-130 130

Ikeuchi M, Yamaguchi K, Koyama T, Sono Y and 
Yazawa K (2006). Effects of fenugreek seeds 
(Trigonella foenum greaecum) extract on endurance 
capacity in mice. J. Nutr. Sci. Vitaminol. (Tokyo), 52: 
287-292.  

Kassem A, Al-Aghbari A, AL-Habori M and Al-Mamary 
M (2006). Evaluation of the potential anti-fertility 
effect of fenugreek seeds in male and female rabbits. 
Contraception., 73: 301-306.  

Kelly GS (2000). Peripheral metabolism of thyroid 
hormones: a review. Altern. Med. Rev.,5: 306-333. 

Khosla P, Gupta DD and Nagpal RK (1995). Effect of 
Trigonella foenum graecum (Fenugreek) on serum 
lipids in normal and diabetic rats. Int. J. Pharmacol., 
27: 89-93.  

Khosla P, Gupta DD and Nagpal RK (1995). Effect of 
Trigonella foenum graecum (Fenugreek) on blood 
glucose in normal and diabetic rats. Indian. J. Physiol. 
Pharmacol., 39: 173-174.  

Malgor LA, Blanc CC, Klainer E, Irizar SE, Torales PR 
and Barrios L (1975). Direct effects of thyroid 
hormones on bone marrow erythroid cells of rats. 
Blood., 45: 671-679.  

Masuzawa T, Miyaura C, Onoe Y, Kusano K, Ohta H, 
Nozawa S and Suda T (1994). Estrogen deficiency 
stimulates B lymphopoiesis in mouse bone marrow. J. 
Clin. Invest., 94: 1090-1097.  

Muralidhara Narasimhamurthy K, Viswanatha S and 
Ramesh BS (1999). Acute and subchronic toxicity 
assessment of debitterized fenugreek powder in the 
mouse and rat. Food. Chem. Toxicol., 37: 831-838.  

Nagata Y, Yoshikawa J, Hashimoto A, Yamamoto M, 
Payne AH and Todokoro K (2003). Proplatelet 
formation of megakaryocytes is triggered by autocrine-
synthesized estradiol. Genes. Dev., 17: 2864-2869. 

Pandian RS, Anuradha CV and Viswanathan P (2002). 
Gastroprotective effect of fenugreek seeds (Trigonella 
foenum graecum) on experimental gastric ulcer in rats. 
J. Ethnopharmacol., 81: 393-397.  

Petit PR, Sauvaire YD, Hillaire-Buys DM, Leconte OM, 
Baissac YG, Ponsin GR, Ribes GR (1995). Steroid 
saponins from fenugreek seeds: extraction, purification, 
and pharmacological investigation on feeding behavior 
and plasma cholesterol. Steroids., 60: 674-680. 

Puri D, Prabhu KM and Murthy PS (2002). Mechanism of 
action of a hypoglycemic principle isolated from 
fenugreek seeds. Indian. J. Physiol. Pharmacol., 46: 
457-462. 

Sharma RD, Raghuram TC and Rao NS (1990). Effect of 
fenugreek seeds on blood glucose and serum lipids in 
type I diabetes. Eur. J. Clin. Nutr., 44: 301-306. 

Sur P, Das M, Gomes A, Vedasiromoni JR, Sahu NP, 
Banerjee S, Sharma RM and Ganguly DK (2001). 
Trigonella foenum graecum (fenugreek) seed extract as 
an antineoplastic agent. Phytother. Res., 15: 257-259. 

Tahiliani P and Kar A (2003). The combined effects of 
Trigonella and Allium extracts in the regulation of 
hyperthyroidism in rats. Phytomedicine., 10: 665-668.  

Vaccari F, Traldi A and Sternieri E (1958). Glucose 
metabolism of leukocytes and red blood cells in bone 
marrow aplasia. Blut., 4: 325-331.  

 


