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Uvula tion is associated with thermal, 
chemical, cytologic and histologic changes in 
the human and affects levels of certain formed 
elements of blood ( 1-3). Eosinopenia has 
been observed during ovulation and menstrua- 
tion, and i t  has been suggested that physio- 
logical stress at these periods may increase 
levels of adrenocortical hormones causing 
eosinopenia(3,4). The present study was 
concerned with relationship of levels of plas- 
ma 17, 2 1-dehydroxy-20-keto-steroids ( 17- 
hydroxycorticosteroids ( 17-OHCS) with lev- 
els of eosinophils, platelets and leukocytes 
during menstrual cycle. 

Materials and methods. Twelve healthy 
women with normal menstrual cycles and one 
oop hor ec tomized con t r ol subject were inves ti- 
gated. Two women were allergic. Oral tem- 
perature records were kept. Eosinophil, 
platelet, leukocyte and differential counts and 
plasma 17-OHCS determinations were per- 
formed between 1 2  noon and 1:00 p.m., to 
avoid diurnal variations. Approximately 1 1 
to 13 counts and steroid determinations were 
obtained on each woman during mid-cycle 
and menstruation, as shown for one patient 
in Fig. 1. Direct platelet counts were done 
by phase microscopy ( 5) and eosinophils were 
counted by the Wintrobe method (6 ) .  Esti- 
mations of 17-OHCS in plasma were made by 
lll__- --___lls___l_---I___ 
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micromethod of Riondel et uZ.(7). Since i t  
was desirable to obtain minimal amounts of 
blood from each woman daily, duplicate ster- 
oid determinations were not feasible. How- 
ever, duplicate steroid determinations were 
done on 10 other normal women. The stand- 
ard deviation of differences in values of the 
2 determinations was 3.1. On the basis of 
these results, there is 95% confidence that an 
individual observation is no further from the 
true value than 7 pg%. 

Results. A total of 183 eosinophil, platelet, 
total leukocyte and differential counts and 
164 determinations of 17-OHCS levels were 
performed on 13 women with the results 
shown in Table T. 

Eosinophil levels during menstrual cydc. 
Eosinopenia occurred during menstruation 
and on one day in mid-cycle in the majority 
of women. Menstrual eosinopenia occurred 
in 9 cycles (75%). However, the lowest 
eosinophil values of the entire cycle were 
usually in mid-cycle (Fig. 1 ) .  When basal 
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temperature graphs were correlated with eo- 
sinophil levels, eosinopenia occurred (luring 
ovulatory period in 10 cycles ( M.3yl) ancl 
was absent in 2 cycles (16.7v)) (Fig. 2 ) .  
The 2 allergic women had much more yro- 

nounced eosinopenia during mid-cycle than 
the non-allergic subjects. 

Platelet levels during menstrual cycle. The 
platelets showed wave-like fluctuations during 
menstrual cycle with elevations in mid-cycle 
and depressions during menstruation in most 
cycles (Fig. 1 ) , During menstruation, throm- 
hcytopenia occurred in 8 cycles (66.676). 
V'hen basal temperature shifts were corre- 
lated with platelet levels: thrombocytosis de- 
veloped during ovulatory period in 7 cycles 
( 5 8 . 3 F ) .  In 5 cycles (41.7%) platelet ele- 
vations in mid-cycle were absent (Fig. 2 ) .  

Lcukorytc. levels during menstrual cyclc. 
Leukocytosis occurred in mid-cycle in 7 cycles 
( SS.3c/( ) . Polymorphonuclear leukocytes had 
mid-cycle elevations in 6 cycles (50%) (Fig. 
1 .  2 ) .  Levels of lymphocytes showed no 
significant variations during menstrual cycle. 
1 luring menstruation, total leukocytes and 
neutrophilic leukocytes remained at normal 
levels in the majority of women. 

17-OIICS levels during menstrual ryrlc.  In 
each of 12 menstrual cycles, a peak value of 
17-OHC'S lasting 24 hours was noted in mid- 
cycle (Fig. 1 j .  This represented highest 
steroid level in all but 3 cycles where highest 
values occurred during first and second day 
of menstruation. When 17-OHCS levels werc 
correlated with temperature graphs, in 8 
cycles (66.6%) the highest steroid levels oc- 
curred within 7 2  hours before temperature 
shift or within 48 hours after i t  (Fig. 2 j .  

When steroid levels were correlated with 
the corresponding eosinophil values, in 6 cy- 
cles (50%) 17-OHCS were a t  peak values 
when eosinophils were at lowest levels. In  3 
cycles (25%) the highest 17-OHCS levels 
occurred 24 hours before or after eosinopenia, 
in 2 cycles (16.7%) 48 hours before it, and 
in 1 cycle (8.3%) steroid peak occurred 72 
hours before eosinopenia. Thus in all but 
one menstrual cycle steroid peaks occurred 
during or shortly before day of eosinopenia. 
During menstruation, 17-OHCS levels showed 
an inverse relationship to eosinophil levels in 
h out of 9 cycles (66.6y7) in which steroid 
lcvcls w w t '  dot erminetl. T n  the oophorecto- 
ii7izetl womaii, a fairly close inverse relation- 
ship between steroid and eosinophil levels was 
established, but no significant variations in 
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eosinophil, platelet or leukocyte levels were 
found. 

Comment. Since I'feiffer and Hoff (8) first 
reported fluctuations of platelet levels during 
menstrual cycle, others have demonstrated 
t hrombocytopenia during menstruation and 
thrombocytosis during the mid-cycle( 2,9). 
When basal temperature graphs were corre- 
lated with platelet levels in the present study, 
it was again demonstrated that platelet ele- 
vations in mid-cycle occurred during the ovu- 
latory period in the majority of women. T t  
seems unlikely that thrombocytosis occurring 
in mid-cycle is related to increased 17-OHCS 
levels, since surgical stress is associated with 
thrombocy topenia ( 10) . 

Leukocytosis and increase of polymorpho- 
nuclear leukocytes in mid-cycle occurred in a 
majority of women. These may be attributed 
to a temporary increase of steroid levels, since 
other forms of stress produce leukocytosis 

Eosinopenia during the ovulatory period 
and during menstruation has been described, 
but explanations of the cause of this phe- 
iiomenon have varied (3,4,12 ) . The present 
study demonstrated eosinopenia in mid-cycle 
in 83%) of women, even though eosinopenia 
and 17-OHCS peaks occurred on the same 
day in only 50% of women. 

A diurnal inverse relationship between lev- 
els of eosinophils and 17-OHCS has been 
demonstrated previously in normal individu- 
als ( 13 ) . A1 though non-adrenal influences 
may affect the level of circulating eosinophils 
(14) ,  it  seems likely from our study that 
eosinopenia which occurred during ovulatory 
period in the majority of women resulted from 
increased 17-OHCS levels. In  addition, men- 
strual eosinopenia found in a majority of 
women studied occurred in association with 
higher steroid levels. These data suggest that 

(11). 

eosinopenia and increased 1 7-OHCS levels 
may result from stressful situations occurring 
during menstrual cycle. 

Conclusions. Eosinopenia, thrombocytosis, 
leultocytosis, and increased 1 7-OHCS levels 
were demonstrated during ovulatory period. 
During menstruation, eosinopenia, thrombo- 
cytopenia and higher 17-OHCS levels oc- 
curred in the majority of women studied. I t  
is suggested that stressful situations during 
ovulatory periods and menstruation may 
cause increased 17-OHCS levels with result- 
ing eosinopenia. 
~~ 

1. Pepper, H., Lindsay, S., Science, 1956, ~ 1 2 1 1 ,  180. 
2 .  Savi, C., Cigada, G., Minerva gyn., 19.57, v14, 

161. 
3.  Giosis, M., Ferruzzi. M., Ann. os te t .  e giner., 

1952, v74, 574. (Internat. Abstr. Surg., 1954, v98, 
61). 
4. Vlyssides, Z., Kastrisios, E., Gynec. e t  Obstetr., 

19.~7, v56, 74. 
5 .  Rees, H. M., Ecker, E. E., J .A .M.A. ,  1923, v80, 

621. 
6. Wintrobe, M. M., Clin. Hemul., 1956, 4th Edi- 

tion, 380, Lea & Febiger. 
'7. Kiondel, A. M., Sanq, M. C., Muller, A. F., Acta 

Endocrin., 1957, v26, 57. 
8. Pfeiffer, R., Hoff, T., Zentrulbl. f .  Gynak., 1922, 

v46, 17665. 
9. Genell, S, .J. Obst. Gynarc. Brit .  Einp., 19.16, 

v4.3 , 1124. 
10. Warren, R., Lauridscn, J . ,  Hclko, J.  S., Circ., 

1953, v7, 481. 
11. Dalton, A. J., Selye, H., F o l k  Haemat., 1939, 

v62, 397. 
1 2 .  Pathab, C. L., Kahali, B. C., J .  Clin. Endocr. 

and Metab., 1957, v17, 862. 
13. DOC, R. P., Flink, W. B., Goodsell, M. G., 

ibid., 1956, v16, 196. 
14. Migeon, C. J., Tyler, F. H., Mahoney, J. P.,  

Florentin, A. A., Castle, H., Bliss, E. L., Samuels, 
L. T., ihid., 1956, v16, 622. 

Rcccived August 2 7 ,  1959. 
___I__I- 

P.S.E.B.M., 1960, v104. 


