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Abstract 

Objectives:1.To compare leukocyte count and types of leucocytes on day 2,12 and 22nd day of the menstrual cycle 2.To study the diurnal changes 

in different types of leucocyte. Materials and methods:Permission from medical ethical committee of institute is obtained to select the subjects 
for the study.Subjects:The present study was conducted on twelve healthy women in their reproductive age group who volunteeredfor the study 

and having regular menstrual cycles.Inclusion criteria:All the 12 subjects that were chosen are having regular menstrual period of 21-30 

days.Exclusion criteria:Subjects with anemia,endocrinal, gynecological and hemostaticdisorders are excluded.The parameters analyzed were 
total leukocyte count , absolute neutrophil count, absolute eosinophil count , absolute lymphocyte count , absolute monocyte count.Results:The 

present study is carried out in women aged 20 to 22 years. All have reproductive cycles with duration of 28 days. As the range is narrow mean, 

standard deviation values are not done According to table I total leucocyte count is done on day 2,12 and 22ndof menstrual cycle .Four samples 
are collected at 6:00am ,12:00 pm, and 12:00am. The mean values of these samples on 2 and 12th day are compared by statistical 

analysis.805625±783.04 and 9293.75±1099.59 and P value indicates significant and total leucocyte count is low on 2nd day. In the same way the 

mean, standard deviation and t values are calculated and compared between 12 and 22 day.Conclusion:It is clearly indicated that the total 
leucocyte count is increased during luteal phase of menstrual cycle. In the same way diurnal variations of total leucocytes count are observed , the 

count is high in evening time and less in morning time. This follows the cortisol rhythm and variation may be due to it. The changes in menstrual 

cycle indicates alterationin immune response and may be due to the estrogen-progesterone secretions in different phases of menstrual cycle. 
Keywords: Leucocyte count, Menstruation, absolute neutrophil count, absolute eosinophil count , absolute lymphocyte count. 
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Introduction

Leucocytes play an important role in immune responses of the body. 
Among different types of leukocytes, lymphocytes and monocytes 

play an important role in immunity. T lymphocytes provide cell 

mediated immune responses and also protects from hypersensitive 
reaction . B-lymphocytes provide humoral immunity by producing 

antibodies in the form of immunoglobulins. Activation of these cells 

require recognition of antigen by monocytes whichrelease interle-
ukins.Steroid hormones are known to alter the activity of these cells. 

Cortisol also decreases circulating levels of lymphocytes. The 

thymus contains germinal centers for lymphocytes[1-5]The thymus 
contains germinal centers for lymphocytes and large numbers of 

lymphocytes are formed and mature with in it. Sustained high 

concentrations of glucocorticoids produce a dramatic reduction in the 
mass of all lymphoid tissues including thymus, spleen and lymph 

nodes. Cortisol also decrease circulating levels of lymphocytes and 

particularly a class of white blood cells known as eosinophils. 
Curiously the total white blood cell count does not decrease because 

glucocorticoids also induce a substantial mobilization of neutrophils 

from bone marrow. Cortisol levels fall during night times that is 3 am 
and increases in the evening[6-9].Thus it is responsible for circadian 

variations in leucocyte count.During menstrual cycle there are 

cyclical changes in ovarian pituitary hormones.Sothese hormones 
also affect the total leukocyte count by acting on bone marrow 

proliferation or on lymphoid tissue. Certain diseases are aggravated 

during different phases of menstrual cycle because of leucocyte  
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count changes. Women with rheumatoid arthritis which is cell 
mediated auto immune disorder experience improvement of the 

symptoms of ovarian/menstrual cycle.Skin disease-lupus erythe-

matous flare up during luteal phase of menstrual cycle. These are 
definitely due to changes in estrogen, progesterone levels[10-13] 

Materials and methods 

Permission from medical ethical committee of institute is obtained to 
select the subjects for the study. 

Subjects:The present study was conducted on twelve healthy women 

in their reproductive age group who volunteeredfor the study and 
having regular menstrual cycles. 

Inclusion criteria:All the 12 subjects that were chosen are having 

regular menstrual period of 21-30 days. 
Exclusion criteria:Subjects with anemia ,endocrinal, gynecological 

and hemostaticdisorders are excluded . All the subjects are not using 

contraceptive pills or on hormone therapy. 
Method of collection of blood sample 

All the subjects were followed up during a single menstrual cycle . 

Three venous samples of 2ml each were drawn first sample on the 
2nd day of menstrual cycle , second sample on the 12th day of 

menstrual cycle and third sample on the 22ndday of menstrual cycles. 

Each day four samples of venous blood were collected at different 
time intervals on 6:00 am, 12:00 pm,6:00 pm and 12:00 am. All the 

samples were collected with anticoagulant solution citrate. The 

samples were analyzed immediately with in 1-2 hour to avoid any 
variations due to storage. All the cell counts done by using 

MUNDRAY automated hematology analyzer and accurate 

measurements of cell concentr-ations were obtained.The parameters 
analyzed were total leukocyte count,absolute neutrophil count, 

absolute eosinophil count , absolute lymphocyte count , absolute 

monocyte count[14-19] 
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Discussion 

Twelve subjects with regular menstrual cycles are selected for this 
work. It is observed that there is increase in the total leucocyte count 

in the luteal phase (22nd day). Monocyte and granulocyte counts were 

significantly higher in the luteal phase than in the follicular phase 
(12th day). In the present study  we observed that lymphocyte count is 

maximal in Day 12 when compared with Day 2 and maximum in the 

luteal phase i.e on 22nd day. But Subbi Mathur observed in their 
studies there is an minimal count at the mid cycle in the lymphocyte 

count. Generally women have higher leucocyte count than men, this 

is due to maximum amount of neutrophils. Mackinnon and Morley 
have suggested that there is cyclic variation of neutrophil count with 

menstrual cycle, these findings imply that important factors that 

regulate the white blood cells are female sex hormones i.e., estrogen 
and progesterone.In women during day 2 of menstrual cycle, we 

observe one condition called Leucorrhoea where Leucocytes along 

with vaginal blood also sent out during Menstrual phase. So we see 
fall in the Leucocyte count during Bleeding phase.As far as Diurnal 

variation were considered there is an increase in cell count during 6 

pm and 12 am. Then again fall at 6 am in the morning hours. These 
variations observed are due to cortisol . cortisol secretion exhibits 

distinct diurnal variation, peak occurs just before the subject 

awakensin the morning and the nadir occurs from the late afternoon. 
The lowest level of cortisol secretion occurs just after the subject 

falls in to slow wave sleep.Cortisol decreases the circulating 

lymphocyte , monocyte and eosinophil. But substantial levels of 
cortisol increase mobilization of neutrophils from bone 

marrow.During the luteal phase increased levels of progesterone 

andestrogen of the ovarian cycle play a role in deviation of the 
immune response toward a type-2response.[20-26]. 

Table 1: Comparision of tlc between 2nd,12th& 22nd days total leucocyte count 

2nd DAY (A) 8056.25±783.04 PROBABILITY 

AXB;T=6.35;P<0.001;S 

12th DAY(B) 9293.75±1099.5 BXC;T=3.30;P=0.001;S 

22nd DAY (C) 9997.92±984.23 CXA;T=10.69;P<0.001;S 

Result :- p values are found significant 

Table 2:Cyclical changes of absolute neutrophil count 

2nd DAY (A) 

 

4145.83±534.73 PROBABILITY 

AXB;T=2.39;P<0.018;S 

12th DAY(B) 4393.75±478.65 BXC;T=2.30;P=0.0023;S 

22nd DAY (C) 4612.50±449.40 CXA;T=4.62;P,0.001;S 

Result :- p values are found significant 

Table 3: Cyclical changes of AEC 

2nd DAY (A) 

 

151.81±23.61 PROBABILITY 

AXB;T=2.63;P<0.09;S 

12th DAY(B) 164.29±22.70 BXC;T=3.16;P=0.002;S 

22nd DAY (C) 178.83±22.30 CXA;T=5.76;P<0.001;S 

Table 4: Cyclical changes of absolute lymphocyte count 

2nd DAY (A) 

 

2145.52±336.91 PROBABILITY 

AXB;T=2.50;P=0.013;S 

12th DAY(B) 2527.08±372.88 BXC;T=2.10;P=0.0038;S 

22nd DAY (C) 2497.2±422.50 CXA;T=4.51;P<0.001;S 

Result :- p values are found significant 

Table 5: Cyclical Changes Of Absolute Monocyte Count 

2nd DAY (A) 291.67±38.55 PROBABILITY 

AXB;T=2.49;P<0.014;S 

12th DAY(B) 311.45±39.17 BXC;T=2.68;P=0.008;S 

22nd DAY (C) 333.96±42.77 CXA;T=5.08;P<0.001;S 

 

 

Result :- p values are found significant 

Table 2: Indicates the changes in absolute neutrophil count. The 
changes are similar to total leucocytes count. Absolute neutrophil 

count is high in luteal phase of menstrual cycle and the values 

indicates statistical significance. The results are observed by Tikare 
et al. They also indicate the changes are due to progesterone, 

estrogen seems to enhance granulocyte proliferation in vitro. This is 

indicated by Bain et al[2]. 
Table 3 : Indicates the change in absolute eosinophil count. The 

values are statistically compared.2ndand 12thand 2ndday of menstrual 

cycle. The P values indicates the statistical significance. There is 
diurnal change in absolute eosinophilcount. 

Table 4: Indicate the changes in absolute lymphocyte count and 

variation is more on 12th day and P values are significant. Similar 
observations are noted by M.Raptopoulou et al[22].the fall in 

leucocyte count during menstrual period may be due to release in 

hormone levels. There is significant release in lymphocyte count 
during luteal phase. In the study by Matijke Faas et al[14], the same 

is published . This indicates the changes in immune response during 

the different phases of menstrual cycle. 

Table 5 : Indicates the changes inabsolute monocyte count during 
menstrual cycle , the changes are similar to the changes in total 

leucocyte count and results are similar to the study by J.M. 

Cruickshank et al[10] . they observed a significant negative 
correlation between urinary estrogen. It has been suggested 

thatincreased estrogen , progesterone concentration may induce 

release of monocyte and play important regulatory role in immune 
responses[27-32]. 

References 

1. Apseloff, Glen: Bao, xiaohui; Laboy-Goral, Lucia; Friedman, 
Hylar; shah, Ajit. Practical ‘’considerations regarding the 

influence of the menstrual cycle on Leucocyte paramenters in 

clinical trials” American Journal of Therapeutics 2000;7(5): 
297-302. 

2. Barbara J Bain J M. “ Variations in Leucocyte count during 

Menstrual cycle”. British Medical Journal 1975; 2:473-475. 
3. Best and Taylor`s, physiological basis of Medical Practice, 

twelfth edition. Pg no 885-887. 

4. Ben Hur H, Mor G, Insler V Blickstein I, Amir- Zaltsman Y, 
Sharp A, Globerson A and Kohen F. “Menopause associates 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2021;4(6):59-61                  e-ISSN: 2590-3241, p-ISSN: 2590-325X 

 

____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________

Gutti et al                 International Journal of Health and Clinical Research, 2021; 4(6):59-61 
www.ijhcr.com      
     61 

 

with a significant increase in blood monocyte number and a 

relative decrease in the expression of estrogen receptors in 
human peripheral monocytes”. Am J Reprod Immunol.1995; 

34:363-369. 

5. Bouman A, Moes H, Heineman MJ, de Leij LF and Fass MM 
“The immune response during the luteal phase of the overian 

cycle:increasing sensitivity of human monocytes to endotoxin”. 

Fertile Steril.2001; 76:555-559. 
6. Bouman A, Schipper M, Heineman MJ and Fass MM  “Gender 

difference in the non-specific and specific immune response in 

humans”. Am J Reprod Immunol.2004; 52: 19-26. 
7. Brannstom M, Friden BE, Jasper M and Norman RJ 

“Variations in peripheral blood levels of immunoreactive tumor 

necrosis factor alpha (TNF alpha) throughout the menstrual 
cycle and secretion of TNF alpha from the human corpus 

luteum”. Eur J Obstet Gnyecol Reprod Biol.1999; 83, 213-217. 

8. Cannon JG and Dinarello CA. “Increased plasma interleukin-1 
activity in women after ovulation”. Science 1985;227:1247-

1249. 

9. Chakravarti B and Abraham GN. “Ageing and T-cell mediated 
immunity”. Mech Ageing Dev 1999;108:183-206. 

10. Cruickshank, J.M Sheldon clinical research fellow R.Morris 

chief Technician W.R. BUTT, consultant Biochemist A.C. 
Crooke Director. “Therelationship of total and Differential 

leukocyte counts with urinary oestrogen and plasma cortisol 

levels”. An international journal of obstetrics and Gynaecology 
1970;77(7): 634-639. 

11. Coulam CB, silverfield Jc, Kazmar RE, Fathman CG. T- 

“lymphocytes subsets during pregnancy and the Menstrual 
cycle”. Amj Reprod immunol. 1983; 4(2):88-90. 

12. Eichler, Keiling R. “variations in the percentage of lymphocyte 

subtypes during the menstrual cycle”. 
13. Elenkov IJ, Wilder RL, Bakalov VK, Link AA, Dimitrov MA, 

Fisher S, Crane M, Kanik KS and Chrousos GP.“IL-12, TNF 

alpha, and hormonal changes during late pregnancy and early 
postpartum: implications for autoimmune disease activity 

during these times`. J Clin Endocrinol Metab 2001;86:4933-

4938. 

14. Fass M, Bouman A, Moes H, Keineman MJ, de Leij L and 

Schuiling G. “The immune response during luteal phase of the 
overian cycle: a Th2-typeresponse”? Fertil steril 2000;74:1008-

1013. 

15. Giglio T, Imro MA, Filaci G, Scudeletti M, Puppo F, De Cecco 
L, Indiveri F and Costantini S. “Immune cell circulating subsets 

are affected by gonadal function”.Life Sci 1994;54:1305-1312. 

16. A.K. Jain Text book of Physiology Vol-II Unit X Reproductive 
System chapter 3. Pg no.833. 

17. Kamada M. Irahara M, Maegawa M, Yasui T, Yamano S, 

Yamada M, Tezuka M, Kasai Y, Deguchi K, Ohmoto Y et al. 
“B cell subsets in post menopausal women and the effect of 

hormone replacement therapy”. Maturitas 20011b;37:173-179. 

18. Leonard R. Johnson Essential of Medical Physiology IIIrd 

edition. Chapter 46. Pg. no. 753. 
19. Miller RA.“The aging immune system: Primer and prospectus”. 

Science 1996;273:70-74. 

20. C.L.Pathak,B.S. Kahali, Cyclic Variations In The eosinophil 
count during different phases of the menstrual cycle”. 

Department of physiology, S.M.S Medical college Jaipur India, 

Journal OF CLINICAL Endocrinology and Metabolism, 1975; 
17:862-869. 

21. Pehlivanoglu B, Balkanci ZD, Ridvanagaoglu AY, Duramazlar 

N, Ozturk G, Erbas D, okur H. `Impact of stress, gender and 
menstrual cycle on immune system, possible role of nitric 

oxide’’. Arch Physiol Biochem. 2001 oct; 109(4): 383-7. 

22. M.RAPTAPOULOU and G.GOULIS 2nd medical department, 
university of Thessaloniki, Greece.`Physiological variations of 

T cells during the menstrual cycle”. Clin .exp.immunol.1977; 

28:458-460. 
23. Sansum Medical Research Foundation, Santa Barbara, 

California 93105 “ cyclic changes in the concentrations of 

peripheral blood immune cells during the normal menstrual 
cycle”. Proc soc Exp Biol Med 1994; 207(1);87-8. 

24. Sarada subramanyamText book of Human physiology, Part 

VIII Reproductive system chap 3 pg no.,585-589. 
25. Sembulingam, Text of essentials of Medical physiology chapter 

80 pg no., 446-448 IVth edition. 

26. SubbiMathur, Rajesh S.Mathur, Jean Michel Goust H.oliver 
Willamson and H.Hugh FudenBerg. “Cyclic variations in white 

cell sub populations in the human menstrual cycle: correlations 

with progesterone and oestradiol”.Clinical immunology and 
immunopathology.1979;13(3): 246-253. 

27. Swathi Tikare, Kusal k.das and Salim A. Dhundasi, “Blood 

leucocyte profile in different phases of menstrual cycle”, Indian 
J Physiol pharmacol;2014;52(2):201-204. 

28. Thongngarm T, Jenkins JK, Ndebele K and McMurray RW 

“Estrogen and progesterone modulate monocyte cell cycle 
progression and apoptosis”. Am J Reprod Immunol.2003; 49, 

129-138. 

29. Trzonkowski P, Mysliwska J, Tukaszuk K, Szmit E, Bryl E and 

Mysliwski A . “Luteal phase of menstrual cycle in young health 

women is associated with decline in interleukin 2 levels”.Horm 
Metab Res.2001; 33,348-353. 

30. Veenstra van Nieuwenhoven AL,Bouman A, Moes H, 

Heineman MJ, De Leji LF, Santema J and Fass MM 
Endotoxin-induced cytokine production of monocytes of third-

trimester pregnant women compared with women in the 

follicular phase of the menstrual cycle. Am J Obstet Gynecol 
2003;188,1073-1077. 

31. Wintrobe – Textbook of Haematology, Volume I Pg no., 317-

327. 
32. William.F.Ganong – Review of medical physiology. 19th ed: 

chap:23, Page no:416-417.  

  

 

Conflict of Interest: Nil 

Source of support:Nil 

http://www.ijhcr.com/

