
 
Bas.J.Vet.Res.Vol.1,No.1.2014. 

 

198 

THE HISTOLOGICAL AND BIOCHEMICAL STUDY OF THE 
EFFECT OF PURE FLAX SEED LIGNIN ON THE MAMMARY 

GLAND IN FEMAL RABBITS   

Sinaa Jaboori Al-Bazii    Wefak Jaboori Al-Bazii 

,Department of Biology ,College of Pure Sciences Education , University of Kerbala , 
Kerbala , Iraq. 

(Received 29 September 2013 ,Accepted 6 November 2013) 

Keyword; Lignin , Mammary Glands. 

ABSTRACT 

     This study was carried out to investigate the effect that result from taking 40 
mg /kg \BW of purified lignan  from the seed of flax Linum usitatissimum L. in the 
growth and development of mammary glands during virgin , pregnancy and lactating 
stages  for 14 days. Thirty  (30) rabbits were used in this experiment divided into six 
groups, two groups at maturity (virgin) stage, two groups at pregnancy stages and two 
groups at lactating stages (5 rabbits\each group). The following studies were decided: 
histological, histochemical, biochemical and hormonal studies for each group. 
Microscopic examination of mammary gland in the virgin rabbits that treated with 
pure flax lignan showed more growth in the size of lobules and alveoli. In pregnant, 
the treated groups showed more branching of alveoli with more flattened epithelium. 
In lactating treated group showed the lobules were expanded and contained more 
branching alveoli with discontinuous flattened epithelium. The PAS staining  reaction  
of  histological sections of mammary gland  from treated groups and  control were  
showed positive reactions in all groups.   

        The biochemical studies showed a significant increase (p<0.05) in the serum 
reduced glutathione concentration with decrease in the malondialdehyde 
concentration in the three stages that treated with pure flax lignan compared with 
control. The hormonal study indicated a noticeable increase in prolactin hormones 
with significant decreased in estrogen in all groups of treated animals for the three 
physiological stages (virgin, pregnant and lactating) compared with their controls. 
 

INTRODUCTION 

      
      Milk has an important role in human feeding by direct consumption or via 
food industry, so that an increase in milk production has attracted world wide 
interested by scientific researches.(1). Low supply of milk is one of the most common 
reasons given for discontinuing breast feeding. Galactagogues are medications or 
substances believed to assist initiation, maintenance and augmentation of maternal 
milk production.( ٢). Flaxseed (FS) is the richest known source of the phytoestrogen 
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lignan precursors, in particular secoisolariciresinol diglucoside (SDG; Ref. 12). On 
fermentation by the bacterial flora in the colon of mammals, SDG is converted to the 
mammalian lignans enterodiol (ED) and enterolactone (EL; Ref. 13). These 
biphenolic compounds have chemical structures that closely resemble that of 
endogenous 17-b estradiol and possess biphasic agonistic (estrogenic) and 
antagonistic (antiestrogenic) activities in vitro (3) and in vivo (4). Therefor , this study 
was desigend to cast a light on the capability of purified lignan on mammary gland 
development in three stages (virgin, pregnant and lactating rabbits).  
 

MATERIAL AND METHODS 

     The  average body weight of animals were ranged between 750-1500 gm,  4 
months old at the beginning of the study. They were housed individually in plastic 
cages and kept at a temperature between 20 -24 ° C (room temperature). The 
light/dark cycle was 12l/12d-h in kerbala university \Education collage for pure 
sciences\animal house.  
          Thirty (30) adult female rabbits were divided into 6 groups for three 
stages(virgin, pregnant and lactating) two groups in each stage (5 rabbits\ each group), 
in each stage one of the groups gave 40mg/kg/day of pure flax lignan and considered 
as treatment group where the other group considered as control for (14) days.  
 

     Flaxseeds were collected from the local market    Firstly, cleaning flax from 
derbies which include other plants seeds, some parts of vegetarian of flaxseed and 
dust, Secondly grinding flaxseeds  properly by a grinder machine eventually 
obtained on a homogenized powder that was ready for extraction. The  extraction of 
Crude Lignan was described by,(5), while the purification of lignan was carried out 
by column chromatography (purification) which was described by (6) 

       For histological study of  rabbit   tissue,  the rabbits were anaesthetized by 
chloroform and killed. Immediately after death the mammary gland was excised and 
preserved in fixative solution till the preparation of histological sections .Several 
tissue sections were prepared according to  (7).  

       Fasting blood sample  were drawn via intra-cardiac puncture, blood was kept into 
epindrof tube without EDTA, held for not more than four hours before serum 
collection by centrifugation 3000 rpm for 15 minutes and frozen at -20C0  until 
analysis. Serum  samples were used for measurements of glutathione (GSH)  , 
malondialdehyde (MDA) concentrations and hormonal concentration. 

RESULTS 

      Histological sections (HE stained sections) of mammary gland of virgin controls 
showed small lobules scattered among huge amount of adipose and connective 
tissues, On the other hand, experimental rabbit's mammary gland arrayed relatively 
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Table (1) Serum Malondialdehyde concentration (mg/dl) in female rabbits 

treated with  pure flax lignan for two weeks in different physiological stages 

Lactation 

 

Pregnant 

 

Virgin Stages 

Group 

0.87 

A     b 

±0.44 

0.99 

A      b 

±0.33 

0.65 

A    a 

±0.52 

Control 

0.58 

B     b 

±0.41 

0.67 

B     b 

±0.29 

0.42 

B    a 

±0.23 

Pure lignan 

 

Values are expressed as mean ± SE. N= 5/ group. Small letters denote difference 
within group p<0.05.Capital letters denote difference between groups p<0.05. 

Table (2) Serum reduced glutathione concentration (µmol/L) in female rabbits 

treated with pure flax lignan for two weeks in different physiological stages. 

Lactation 

 

Pregnant 

 

Virgin Stages 

Group   

22.07 

B   b 

±0.22 

20.0 

B    b 

±0.41 

28.0 

B     a 

±0.32 

Control 

33.30 

A   a 

±0.25 

32.33 

A    a 

±0.29 

40.29 

A    b 

±0.40 

Pure lignan 

 

Values are expressed as mean ± SE. N= 5/ group. Small letters denote difference 
within group p<0.05.Capital letters denote difference between groups p<0.05 
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Table (3) The effect of effective dose of Pure flax lignan on main value to 
serum hormones level in adult female rats for two weeks in three 

physiological stages 
 

stages 
 
Hormones 

Virgin Pregnant 
 

Lactating 

Control Pure 
lignan 

Control Pure 
Lignan 

Control Pure 
lignan 

 
Estrogen 
ng\ml 

 

99.7 
±0.27 

A 

70.80 
±0.35 

B 

139.20 
±4.5 

A 

113.79 
±6.77 

B 

127.40 
±1.3 

A 
 

100.59 
±3.80 

b 

 
Progesteron 
ng\ml 

 

1.50 
±0.30 

B 

5.50 
±0.10 

A 

10.42 
±0.40 

B 

23.10 
±0.60 

A 

14.84 
±0.19 

B 

24 
±0.31 

A 

 
Prolactin 
ng\ml 

 

4.33 
±0.21 

A 

4.10 
±0.11 

A 

12.97 
±0.25 

A 

13.00 
±0.26 

A 
 

14.55 
±0.47 

A 

13.56 
±0.46 

A 

  Values are expressed as mean ± SE. N= 5/ group. Capital letters denote difference 
between groups p<0.05. 

DISCUSSION 

      The present study showed  that the pure flax lignin influence mammary gland 
structures which caused an increase in the size of lobules that packed with branching 
dilated alveoli in virgin, gestation and lactation period when compared with the 
control  . These histological features indicate that the control mammary glands 
revealed features of a resting mammary gland, which match the age and physiology of 
this group (8)  , while the pure flax lignin  treated groups showed that the pure lignan 
had ability to induce mammogensis in the mammary glands of virgin ,pregnant and 
lactating rabbits in addition to estrogen , progesterone and prolactine., this might be 
due to increase  in estrogen level that found in experiments treated groups (table 3). 

In previous studies, (9, 10) the exposure of rats to 10% flax seed  or it's 
equivalent level of lignan during early life, especially suckling, enhanced mammary 
gland differentiation. The mechanism through which flax seed or its major lignin 
facilitates mammary gland differentiation remains unclear. The isoflavone genistein 
has been reported to upregulate epidermal growth factor receptor (EGFR) and it's 
ligand, transforming growth factor (TGF)–a in terminal end buds of rat mammary 
glands (11). This enhanced EGFR-signaling cascade was shown to be modulated by 
an estrogen-receptor (ER)–based mechanism (12). Because lignans and genistein 
share similarities in chemical structure and biological activities (13, 14), both 
phytoestrogens may enhance mammary gland differentiation through similar 
mechanisms, So that the flax seed and its lignan participated in an estrogenic pathway 
via ER and EGFR signaling to mediate mammary gland morphogenesis. The 
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development of mammary glands involves a complex mammary epithelial-stromal 
communication that is coordinated through autocrine and paracrine regulations of a 
myriad of hormones and growth factors (15). This results were in agreement with (16) 
and with other previous studies used anther plants such as   Anise (17) , Cresson (18) 
Harmal and Borage (19) and  spearmint and barley (20) 
 

     Our study also showed that there was a significant decrease in the level of lipid 
peroxidetion  end product MDA and an increase in GSH level , , this reduction in lipid 
peroxidation  level  and increased in GSH may be attributed to the inbuilt scavenging 
and  reducing  property of the lignan. Phytoestrogens may exhibit a wide range of 
biologic activities not necessarily linked to ERs, including inhibition of lipid 
peroxidation, and activity of enzyme systems including especially lipoxygenase (21) 
The flaxseed lignan secoisolariciresinol diglucoside (SDG) and mammalian lignans 
enterodiol (ED) and enterolactone (EL) were previously shown to be effective 
antioxidants against DNA damage and lipid peroxidation. Plant lignan antioxidant 
activity was attributed to the 3-methoxy-4-hydroxyl, Benzylic hydrogen abstraction 
and potential resonance stabilization of phenoxyl radicals in an aqueous environment 
likely contributed to the antioxidant activity of the mammalian lignans.( 22) 

  In hormonal study we found that the lignin caused a significant increase (p<0.05)in 
prolactin hormone while estrogen level showed a significant decrease (p<0.05) in 
treated animals(23) . The exact mechanism by which flaxseed and its component  
plant lignans secoisolariciresinol and matairesinol  or the mammalian lignan products 
enterolactone and enterodiol lower the concentrations of estrone sulfate and 17_-
estradiol is not known. However, enterolactone and secoisolariciresinol have been 
shown to inhibit aromatase activity in vitro (24). Aromatase is a principal regulator of 
estrogen biosynthesis in humans, including the conversions of androstenedione to 
estrone and testosterone to 17_-estradiol (25) Inhibition of aromatase by enterolactone 
or secoisolariciresinol would decrease the amount of 17_-estradiol formed from 
testosterone, thereby explaining the decrease in 17_-estradiol concentrations found in 
this study. This results were in agreement with (26) 
 

دراسة نسجية وكيموحيوية لتأثير اللكنان المنقى من بذور الكتان على الغدد اللبنية لأناث 

  الأرانب

  وفاق جبوري البازي       جبوري البازي   سيناء 

  .العراق ،كربلاء  ،جامعة كربلاء  ،كلية التربية للعلوم الصرفة  ،قسم علوم الحياة 
  

  الخلاصة

اول          ا تن ي يمكن أن يؤديھ أثيرات الت ى الت م  ٤٠أجريت ھذه الدراسة بھدف تسليط الضوء عل م من / ملغ كغ

تخلص  ى المس ان المنق ن اللكن وان م ان      (Lignan)وزن الحي ات الكت ذور نب ن ب  Linum ) ( م

usitatissimum L.وغ( في زيادة ونمو وتطور الغدد اللبنية أثناء مراحل ذارى" البل ) لحمل والرضاعةوا" الع
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وغ ) ٣٠(استخدم .  يوم ١٤لمدة  ة البل وعتين في مرحل اميع ،مجم ى ست مج ة  قسمت إل ذه التجرب ارنب في ھ

ة الرضاعة وعتين في مرحل ى مجم ة الحمل بالإضافة إل م ، ) لكل مجموعة\ارانب  ٥(ومجموعتين في مرحل ث

ة بالإضافة إ ى القياسات النسجية لكل مجموعةأجريت عليھا  دراسات  نسجية وكيميانسجية كيموحيوي بينت . ل

ادة في :النتائج المعطيات التالية  ان المنقى   زي ذارى المجرعة باللكن ات الع أظھرت المقاطع النسجية إن الحيوان

ة .حجم وعدد الفصيصات وحظ وجود تفرعات في الأسناخ مع تسطح في البطان د ل ة الحوامل  فق أما في مرحل

ى تو ة بالاضافة ال ات الفصيصية  الطلائي ي النبيب ان الفصيصات .سع ف اميع المرضعات ف ة مج د معامل ا عن أم

من ناحية اخرى، بينت المقاطع النسجية المصبوغة بصبغة الـ . أظھرت توسعا اكثر مع تفرع واضح في الاسناخ

PAS لـ لمجاميع الحيوانات المعاملة باللكنان المنقى لجميع و مجاميع السيطرة إفراز موجب للصبغة اPAS .  

ا             ا معنوي ان  ارتفاع ة بالكن اميع المعامل أظھرت  أن المج ة ف ات الكيموحيوي ا  الدراس ي ) p<0.05(ام ف

ة  اميع المعامل د في مصل الأرانب للمج الون داي الديھاي مستوى الكلوتاثيون مع انخفاض معنوي في مستوى الم

  .الثلاث مقارنة بالسيطرة

ة  ھرمونية أوضحت نتائج الدراسات ال  رولاكتين مع انخفاض ) p<0.05(زيادة معنوي في مستوى ھرمون  الب

  .معنوي في مستوى ھرمون الاستروجين للمجاميع المعاملة مقارنة مع مجاميع السيطرة 

 

REFERENCE 

1.  Bath,D. ; Dickinson, F.; Tucker, H. and  Appleman, R. (1985). Dairy cattle 
:principles, practices, problem,profits, 3rd ed.. The Iowa state University 
Press , USA. 

 
2. Sjolin, S.;  Hofvander, Y. and  Hillervik, C.(1977).  Factors related to 

earlytermination of breast feeding: A retrospective study in Sweden. Acta. 
Paediatr. Scand ., 66:505-11. 

  
3. Wang, C.and  Kurzer, M.S (1998). Effects of phytoestrogens on DNA synthesis 

in MCF-7 cells in the presence of estradiol or growth factors. Nutr Cancer 
31:90–100. 

 
4. Tou, J.C.;  Chen, J. and  Thompson, L.U. (1999).Dose, timing, and duration of 

flaxseed exposure affect reproductive indices and sex hormone levels in 
rats. J 

Toxicol Environ Health.A 56:555–570. 
 

Rickard, S.E.; Orcheson, L.J.; Seidl,   M.M.; Luyengi, L.; Fong, H.H.S. and     
Thompson, L.U. (1996). Dose dependent production of mammalian ignans 
in  rats and in vitro from the purified precursor secoisoIariciresinol 
diglycoside in   flaxseed. J Nutr l26:20I2-20l9. 

Li, Y.-M.; Lai M.-T.; Xu M.; Huang Q., DiMuzio-Mower J., Sardana M. K.,      
Shi X.-P,. Yin K.-C., shafer J. A., and Gardell S. J..(2000). Presenilin1 is      

linked with -secretase activity in the detergent solubilizedstate. Proc. Natl.      
Acad. Sci. USA. 97: 6138–6143. 



 
Bas.J.Vet.Res.Vol.1,No.1.2014. 

 

209 

 
5. Bancroft, J. and  Stevens , A(1982).Theory and Practice of histological      

techniques , 2nd ed., Churchill Livingstone, Edinburg,London. 
 

 
6. Junqueira, L. and Carneiro, J.(2003).Basic histology, 10th ed. The Mc Graw-      

Hill companies, Inc,USA. 
 
7. Tou, J.C and  Thompson, L.U. (1999). Exposure to flaxseed or its lignans     

component during different developmental stages influences rat mammary 
gland    structures. Carcinogenesis 20:1831–1835,  

 
8. Ward ,W.E;  Jiang, F.O and  Thompson, L.U.(2000) Exposure to flaxseed or           

purifie  lignan during lactation influences rat mammary gland structures.          
Nutr Cancer 37:69–74. 

9. Brown, N.M. ;  Wang, J.;  Cotroneo, M.S;  Zhao, Y.X. and  Lamartiniere,         
C.A.(1998) Prepubertal genistein treatment modulates TGF-a, EGF and         
EGFreceptor mRNAs and proteins in the rat mammary gland. Mol Cell         
Endocrinol 144:149–165. 

 
10. Cotroneo, M.S;  Wang, J,.; Fritz, W.A,; Eltoum, I. and Lamartiniere, C.A. 

(2002). Genistein action in the prepubertal mammary gland in a        
chemoprevention model. Carcinogenesis 23:1467–1474. 

 
11. Adlercreutz, H. (2002).Phyto-oestrogens and cancer. Lancet Oncol 3:364–373. 
 
14.Thompson, L.U.(2003). Flaxseed, lignans, and cancer. In: Thompson LU, 

Cunnane SC, Eds. Flaxseed in Human Nutrition (2nd ed.). Champaign,IL: 
AOCS Press, :194–222. 

15.Imagawa, W.;  Pedchenko, V.K,; Helber .J. and Zhang, H.(2002) 
.Hormone/growth factor interactions mediating epithelial-stromal 
communication in mammary gland development and carcinogenesis. J 
Steroid Biochem Mol Biol 80:213–230 

 

16. Tan, K.;  Chen,  J.; Ward , W. and Thompson, L. (2004). Mammary gland 
morphogenesis is enhanced by exposure to flaxseed or its major lignan 
during suckling in rats.. Experimental Biology and Medicine, 229:147-157. 

17. Al-Khateeb, H. (1996). Some morphological and histolochemical 
studies on rats mammary gland. Ph.D. Thesis, College of 
Medicine-University of Baghdad. 

18. Al-Yawer, M. A. (2003). Evaluation of some galatagogues in the femal rat: 
Histological and morpholometrical studies .Ph.D. Thesis, College of 
Medicine - University of Baghdad. 

 
19. Al-Saidi, W. (2005). Effect of some folk galatagogues on the 

mammary glands of the female rat: Histological , histochemical 



 
Bas.J.Vet.Res.Vol.1,No.1.2014. 

 

210 

and immunohistochemical studies. Ph.D. Thesis. College of 
Science - Al-Mustansiriyah University. 

20. Al-bazii,S.J.(2013). Some Histological, Histochemical , Immunohistochemical  
and Functional Effects of Spearmint and Barley Extracts on Mammary 
Gland in Female Rats.Ph.D thesis.Kerbala University. 

 
21. Kamipa , E. ; Nifli,  A. ;  Notas, G. and Castanas, E. (2007). Polyphenols and 

cancer cell growth. Rev. Physiol. Biochem. Pharmacol. 159: 79-113. 
 
22. Hu, C.;  Yuan, Y.Vand  Kitts, D.D.(2007). Antioxidant activities of the flaxseed 

lignan secoisolariciresinol diglucoside, its aglycone secoisolariciresinol 
and the mammalian lignans enterodiol and enterolactone in vitro. Food 
Chem Toxicol. 45(11):2219-27.  

 
 
23. Hutchins ,A.M;  Martini, M.C;  Olson, B.A.;  Thomas, W.and  Slavin, 

J.L.(1995). Flaxseed consumption influences endogenous hormone 
concentrations in postmenopausal women. Nutrition and cancer, 39(1), 
58–65. 

 
24. GanBer, D. and Spiteller, G(1995) Aromatase inhibitors from Urtica dioica 

roots. Planta Med 61, 138–140,  
 
25. Yen, S. (1999). Chronic anovulation caused by peripheral endocrine disorders. In 

Reproductive Endocrinology: Physiology, Pathophysiology, and Clinical       
Management, SSC Yen, RB Jaffe, and RL Barbieri (eds).  Philadelphia, 
PA:     Saunders. 

 
26. Hutchins,A;  Martini, M; Olson,B; Thomas, W and Slavin, J. (2001).        

Flaxseed  Consumption Influences Endogenous Hormone Concentrations in   
Postmenopausal Women. Nutrition and Cancer, 39(1): 58–65 


