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Abstract 
          Nigella sativa seeds (NSS) are reputed traditionally and scientifically as a 

potent agent that promote milk secretion (galactagogue), but their mechanism of 

action is studied trivially. One suggestion was that these seeds are bio-transformed to 

sex hormones within the ovaries. Therefore, this investigation was designated to 

throw light on the action of these seeds in the absence of ovaries i.e. in male rats. 

          Thirty Norway male albino rats were used in this investigation. They were 

divided into experimental (n=20,fed NSS 2g /Kg body weight /day for 14 days) and 

control (n=10, fed placebo for 14 days). After sacrifice mammary gland and blood 

samples were obtained. 

         Experimental rats revealed a significant increase  

 (p  (.0.0> in weight, hypertrophied mammary gland lobules with dilated ducts and rise 

in serum prolactin level, as compared to the controls. 

       The Mammogenic action of NSS is most probably conveyed via extra-ovarian 

pathway. Nigella sativa seeds have an estrogen and progesterone like action or their 

steroidal saponins may be biotransformed to these hormones and cause 

mammogenesis . 
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Introduction  
Mammogenesis is defined as the 

development of the mammary gland to 

the functional state, while Lactogenesis 

is defined as the secretion of milk by 

the mammary gland, while 

"galacttagogue" is defined as the agent 

that promotes secretion and flow of 

milk[1]. 

Nigella sativa seeds (NSS) (English 

name=Black cumin, small fennel and 

Black seeds, Arabic name = Habbat - 

suda, Habbat Al-Baraka, Family 

name= Raununculaceae)[2,3] had been 

prescribed as a galactagogue in several 

parts of the world by the practitioners 

  

of traditional medicine[2,4]. Recently, 

it has been proved that NSS enhance 

mammogenesis, lactogenesis and 

galactop-oiesis[5,6]. However, the 

mechanism of action of these seeds 

was not investigated or worked out 

previously, except  trivially[6]. One 

study sugg-ested that the galactagogual 

role of NSS is due to the diosgenin 

(steroidal saponin found in NSS), 

which has an oestrogen-like action but 

not progesterone -like action, as it 

increased the number of ducts of 

mammary glands[6]. On the other 

hand, another study showed that NSS 

increased progesterone receptors  
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without any effect on oestrogen[7].  

Therefore, this study was designed to 

throw light on the role of NSS in the 

absence of estrogen and progesterone 

(i.e.) in male mammary gland. 

Materials and methods 

A total of thirty Norway adult male 

rats (Rattus rattus norvegicus albinus) 

were used in this investigation. They 

were isolated in a relatively controlled 

environment at a temperature of  25
o
C 

± 2
o
C, in the "Animal Breeding 

Center", College of Science / Univ. of 

Baghdad. 

Animals were partitioned into two 

groups (Table-1) 
 

Table(1): animal grouping and description 

Group No. Age (w) Treatment  

Control  10 10-12 3 ml  D.W. 

Treated  20 10-12 NSS suspended in 3 ml D.W. 

No. = number of animals, w = week, D.W. = distilled water 
 

After cleaning, standa-rdizeation (in 

the "Dept. of Pharmacognosy" College 

of Pharmacy/ Univ. of Baghdad) and 

grinding, NSS powder was given to the 

experimental animals in a dose of 

2g/kg body weight/day (suspended in 3 

ml distilled water and administered via 

oro-gastric tube) 
 

for two 

weeks[8,9,10]. Controls, on the other 

hand, received 3 ml of distilled water 

only, under identical conditions. 

All rats were sacrificed after two 

weeks of treatment. From each ether 

anaesthetized rat, two pieces of 

mammary glands were removed. Blood 

samples were obtained (via intra-

cardiac puncture) from each dissected 

rat, to be used for prolactin 

immunoassay using the ELFA 

technique [Enzyme  Linked 

Fluorescent Assay]- Assay was 

completed automatically and 

calculated by 30410 VIDAS prolactin 

kits [Bio- Meriux- France].  

Tissue specimens were processed to 

paraffin blocks, which were sectioned 

into 6μm thick sections. Tissue 

sections were stained by 

haematoxyline and eosin (H&E) 
(11)

 

and periodic acid Schiff (PAS) 

stains[11]. 

After staining, tissue sections were 

morphometrically assessed for 

mammogenesis and photographed. For 

statistical studies, student "t" test was 

employed using the least  significant 

difference
(12)

.   

 

Results 
All rats were maintaining good general 

health and well being during this study. 

Experimental rats arrayed good 

appetite, remarkable food intake and 

significant  increase in weight (Table-

2). 

Table-2:  Body weight changes in both experimental and control rats before and 

after treatment. 

Groups  Body weight (g) before 

treatment 

M ± SD 

Body weight (g) after 

treatment 

M ± SD 

Control  237.5  ± 8.3 249.5 ± 10.2 

Treated  238.2  ± 9.8 260.8 ± 8.6* 

 M ± SD  = mean ± standard deviation 

 *  = Significant results at  P < 0.01   

(g) = gram   
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Control male rats revealed a non-active 

shrinked mammary gland with tiny 

lobules that contain few secretary 

tubules (figure.1), while experimental 

male rats manifested marked 

hyperplasia of the acinar and ductal 

epithelium (figure.2), 274.7% increase 

in number of nuclei / cross section of 

an acinus and rise in serum prolactin 

level (Table 3). 

 
Figure (1): H&E stained section of control male mammary gland, showing very 

small lobule(white arrow) within huge area of adipose tissue (black arrow). (x40) 

 

 
Figure (2): H&E stained section of experimental mammary, revealing dilated 

lobule (black arrow) on the account of adipose tissue. (x40) 
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Table-3: serum prolactin level at the day of sacrifice. 

Groups  Serum prolactin level (ng/ml) 

M ± SD 

Control  3.66 ± 0.11 

Treated  6.3 ± 0.18* 

M ± SD = mean ± standard deviation 

*  = significant at P< 0.01 

(ng/ml) = nanogram/ milliliter 

 

Discussion  
All NSS treated rats, in this 

study, were disclosing good general 

health and remarkable increase in 

appetite, which can explain the 

significant increase in their body 

weight. This outcome coincides with 

NSS hypoglycaemic action 

[13,14,15,16,17,18] (which may be 

responsible for this increase in appetite 

and weight gain). 

Histologically , the features of inactive 

mammary gland of controls and low 

serum prolactin level are similar to 

normal male mammary gland 

described in textbooks[18,19].  

On the other hand, the obvious 

increase in the lobule size of the 

experimentals' mammary glands, 

significant rise in serum prolactin level 

and 274.7% hyperplasia of acinar cells 

prove that NSS have mammotrophic 

and possibly lactogenic activity in 

male mammary gland, (i.e.) these 

seeds can induce mammogenesis and 

possibly lactogenesis in the absence of 

ovary and its hormones (estrogen and 

progesterone).  

It has been found that estrogen 

enhances both ductal development of 

the mammary gland and stimulates 

prolactin secret-ion from acidophils of 

pituitary gland[19]. Therefore, the 

estrogen – like action that had been 

elicited in this investigation is most 

probably due to the steroidal saponin 

(diosgenin) component of NSS[6].  

Anyhow , the hyperac-tivity of the 

experimental male mammary gland 

excludes the ovarian pathway in 

biotrans-formation of diosgenin to sex 

hormones, but the high serum prolactin 

level prevails a central pathway. Such 

study has not been worked out 

previously (Medline and internet 

reviewed). 

Future studies should be directed 

towards further hormonal 

immunoassay (for estrogen, 

progesterone, insulin and thyroxin), 

pituitary gland (acidophils) histology, 

estrogen and prolactin receptors on the 

acinar epithelium and the effect of long 

term treatment of NSS. 
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دراسات شكميائية لتأثير بذور الحبة السوداء عمى الغدد المبنية لذكر الجرذ 
 النرويجي الناضج

 
 هدى مهدي الخطيب**    عبد حسن براج*

 فريال المهداوي*
 

 * قسم عموم الحياة/ كمية العموم / جامعة بغداد
 التشريح و الأنسجة و الأجنة / كمية الطب / جامعة بغداد** فرع 

 
 :الخلاصة

لبذور الحبة السوداء سمعة تقميدية و عممية كمدرة لمحميبب  لكبآ يليبة عمملبا لبم تبدرس را نبادرا   شبارت 
بعب  الدراسببات فبا اببذا المجبان رلببا رآ ابذت البببذور تتحببون فبا المببباي  رلبا ارمونببات جنسبية  و لبيبباآ  ببحة 

 ادعاءات   مم اذا البحث لدراسة مدى فعالية اذت البذور بغياب المباي )اى فا الذكور( اذت ا
تضببمآ البحببث دراسببة جرجببوآ جببرذ نرويجببا ابببي  ذكببر  قسببمت اببذت الحيوانببات رلببا قسببميآ  حيوانببات  

)عبدداا = يوما( و حيوانات السبيطرة  01جرذ   عطيت مسحوق بذور الحبة السوداء لمدة  .0تجريبية )عدداا = 
يومببا(   بعببد التضببحية بالحيوانببات  تببم دراسببة الغببدد المبنيببة نسببجيا و  01جببرذ   عطيببت المبباء المقطببر لمببدة  .0

 دراسة الدم كيميائيا 
 ظلببرت الحيوانببات التجريبيببة زيببادة معنويببة رح ببائيا فببا  وزانلببا  كمببا بينببت زيببادة فببا حجببم ف ي ببات 

شببارت رلببا زيببادة فببا مسببتوى ارمببوآ البببرواكتيآ فببا الببدم مقارنببة مببن الغببدد المبنيببة و توسببن فببا قنواتلببا و كببذل   
 مجموعة السيطرة 

نستنتج مآ اذت الدراسة باآ النمبو الحا بن فبا الغبدد المبنيبة عنبد اربذ ببذور الحببة السبوداء ا يمبر مبآ 
اج رلبا دراسبة ررن تحوللا فا المباي  و رنما بطريقة  ررى ربمبا تكبوآ مبآ ربرن المراكبز العميبا و ابذا مبا يحتب

  ررى فا المستقبن 
 


