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Chloride ion concentration in vaginal discharge 
and urine during puberty
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In  27 p re p u b e r ta l-p u b e rta l g irls th e  chloride ion c o n c e n tra tio n  in  
v ag ina l d ischarge an d  u rin e  w as e s tim a ted  four tim es d u rin g  th e  m en s tru a l 
cycle b y  m eans o f a  d ire c t new  m icrom ethod  using a  C l-selective e lec trode . 
I n  p u b e rta l girls th e  ch lo ride  c o n te n t show ed changes b o th  in  vag inal 
d ischarge  and  in urine ; th e  la t te r  changed  p rac tica lly  p ara lle l w ith  the 
v ag ina l value. A  sh a rp  rise in  ch loride co n ten t c h a ra c te r is tic  o f  no rm al 
o v u la tio n  w as observed  in  5 p a tie n ts  free from  h o rm onal d is tu rb an ces , 
w hile th ere  were s ig n ifican t d ifferences d u rin g  ovu la tion  5 tim e s  a n d  in  the 
p rem en stru a l phase  6 tim es in  th e  girls w ith  horm onal d is tu rb an ce s .

Cyclic changes in cervical m ucus 
are  considered im portan t in gynaeco­
logical pathology. I t  has been shown 
th a t  am ong th e  physical and  chemical 
properties o f mucus, the  salt con ten t 
determ ines its  rheologic condition. 
T he crystalline fern form ation ap p ear­
ing during ovulation is com posed of 
sodium  an d  potassium  chloride to ­
gether w ith  m ucin-like substances [3]. 
Since it is difficult to  prove ovulation 
in p u b erta l girls, it  seemed in te re st­
ing to  s tu d y  th e  chloride ion con­
cen tra tio n  in vaginal discharge and  
urine during th e  different phases of 
th e  m enstrual cycle during puberty .

M a t e r i a l  a n d  M e t h o d s

In  th e  s tu d y , 27 p re p u b e r ta l an d  p u b e r t­
a l fem ale p a tie n ts  w ere involved . T h e ir 
d iagnoses w ere as follows. Six h ad  second ­
a ry  am en o rrh o ea ; 3 in te rm it te n t am en o r­
rh o ea ; 8 suffered  from  vaginal m ycosis;

3 from  trichom oniasis, I  w as in p rem en a rch e  
a n d  1 in  postm enarche . T he  p a tie n ts  were 
ex am in ed  four tim es d u rin g  a  com p lete  
cycle: 1. d u ring  m enses, g en e ra lly  a t  2 
d ay s; 2. in  th e  p ro life ra tive  p h ase , a t  6 — 12 
d ay s; 3. d u rin g  o v u la tio n , a t  13— 16 days; 
4. in  th e  sec re to ry  phase, a t  17 — 24 days.

F lu id  was a sp ira te d  fro m  d iffe ren t 
sites  o f  th e  vagina, m ostly  fro m  th e  cerv ix , 
b y  m eans o f  a  tu b e rcu lin  sy rin g e . I n  sa m ­
ples o f  m ore th a n  0.05 m l o b ta in e d  from  
d iffe ren t sites  o f  th e  v ag in a , th e  ion  con­
te n ts  w ere com parab le . T h is sim p le  te c h n i­
que caused  no d ifficu lty  in  s tu d y in g  virg ins.

T he chloride co n ten t w as e s t im a te d  by  
m eans o f  a  selective ch lo ride-sensitive  
ceram ic  filte r  Ag/AgCl ty p e  e lec tro d e  (Type 
O P-C 1-71H -D , m ade by  R a d e lk is  Co., 
B u d ap est) , w ith  a K N 0 3 sa lt-b r id g e  (R ad e l­
k is ty p e  OP-8201) w hich a llow ed  to  se t 
th e  p o te n tia l to  a  c o n s ta n t va lu e  in d ep en ­
d e n tly  o f  th e  concen tra tio n  o f  th e  c a lib ra t­
ing  so lu tion  and  o f  th a t  o f  th e  sam p le .

As th e  specific g ra v ity  o f  th e  sam ples 
w as unknow n , the  ch loride ion  c o n te n t 
w as expressed  in  g per 100 m l (See F ig . 1).

E v e ry  sam ple was ex am in ed  for b a c te ­
ria , p a ra s ite s  and  fungi, an d  a  P ap an ico lao u  
sm ear w as also s tud ied .
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F ig . 1. E stim ation  of chloride ion conten t

R e s u l t s

In  p u b erta l girls th e  chloride con­
te n t show ed changes b o th  in  vaginal 
d ischarge and in u rine; th e  la tte r 
v aried  roughly parallel w ith  the  
vag inal findings. The ra tio  o f vaginal 
and  u rin a ry  chloride was 1.33 d; 0.04; 
th e  sca tte rin g  of values was 0.21. The 
values w ith in  95%  confidence limits 
y ielded  a significant difference 5 
tim es during  ovulation an d  6 tim es in 
th e  p rem enstrual period. In  Fig. 2 it

is seen th a t  during m enstruation  th e  
values for Cl ion conten t m oved 
betw een 0.5 an d  0.6 g, independently  
of previous high or low ion concen tra­
tions. In  th e  ovulatory  period, a sharp  
rise in  chloride content, characteristic 
of norm al ovulation, was observed in 
5 p a tien ts  free from horm onal d is­
tu rbances (Fig. 3).

In  th e  p a tien ts  w ith vaginal m yco­
sis th e re  were no significant d ifferen­
ces in  th e  types of cu ltivated  fungi. 
In  all these  cases th e  chloride con ten t

Chloride content of secretion during m enses
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F ig . 2. Chloride co n ten t o f vaginal secretion during  the m enstrual cycle
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g С Г /  100 g secretion

I. II. III. IV
during menses proliferation ovulation secretion

F ig . 3. V ag inal a n d  u r in a ry  chloride co n te n t d u ring  th e  m en s tru a l cycle

w as very  low b u t did no t fall below 
th e  lowest norm al lim it. Only two 
differences were significant s ta tis tic ­
ally , one in prem enarche, and  th e  
o th e r in postm enarche; it  is well- 
know n th a t  in these periods th ere  is a 
high oestrogen con ten t in  blood and  
tissues.

D i s c u s s io n

Studies on the  changes o f th e  chlor­
ide conten t during th e  d ifferent stages 
o f th e  m enstrual cycle, especially in 
p u b erta l girls, are  lacking in the  
lite ra tu re . Therefore, our resu lts could 
n o t be com pared to  existing d a ta . 
M iehelakis e t al. [4] s tu d ied  sodium

space and  u rin ary  sodium , potassium  
and  creatinine excretion during  the 
m enstrual cycle in norm otensive sub­
jects under controlled sodium  intake. 
The tim e of ovulation  was determ ined 
by  basal tem peratu res an d  u rinary  
pregnanediol excretion. No significant 
changes in sodium  space were noted 
during the  phases o f m enstrual cycle, 
b u t these au thors h ad  neglected to  
m easure the  vaginal secretion of 
chloride which, as dem onstra ted  by 
th e  present study , changes consider­
ab ly  during th e  m enstrual cycle. 
Crocker [1] exam ined m ucosal w ater 
and  sodium  tran sfer in th e  r a t  and 
found th a t  m ucosal w ater transfer 
was higher in prooestrus an d  oestrus 
th an  in m etoestrus an d  dioestrus.
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T his suggested th a t th e  ac tio n  of 
o v a ria n  steroids on w ater an d  electro­
ly te  m etabolism  was due to  the  
increased  activ ity  of b o th  th e  adrenal 
co rtex  an d  the  renin-angiotensin  sys­
tem . E l-N aggar et al. [2] s tud ied  
cows in  different phases o f the  
o estrous cycle and showed th a t  during 
h ea t th e  mean chloride co n ten t of 
cerv ical mucus am ounted  to  869.2 
m g /100 ml, significantly m ore th an  
d u rin g  any  other phase o f th e  cycle.

F ro m  the  present resu lts  a  sharp  
rise  o f th e  chloride co n ten t o f the  
v ag in a l discharge was ap p a ren t during 
th e  period  of ovulation. T he increase 
coincided  with follicular m atu ra tio n  
a n d  oestrogen p roduction  an d  was 
asc ribed  to  the increased blood flow 
o f th e  in terna l genitalia du rin g  ovula­
tio n . T he result is an  increase in 
v ascu la r perm eability  an d  a  su b ­
seq u en t increase in m ucosal w ater 
a n d  sa lt excretion. In  patho log ic con­
d itio n s  high chloride values occurred

also p rem enstrually . T he explanation  
of th e  low chloride ion con ten t found 
in vaginal mycosis is th a t  th e  fungi 
them selves utilize th e  chloride together 
w ith  carbohydrates.

To sum  up, chloride ion con ten t of 
the  vaginal discharge m ay supply  in ­
form ation concerning th e  ovulation 
period in p u b erta l girls.
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