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The value of the res t ing  membrane  potential was determined in single cells of a culture of 
myomet r ium f rom pregnant women (in the late stages of pregnancy).  The mean value of the 
membrane  potential based on measurements  in 26 ceils was  - 23 inV. 

Measurement  of the membrane  potential (MP) in single cells of smooth muscle f ibers,  especial ly in 
fibers of the myomet r ium,  is ca r r ied  out without visual control of the insert ion of the microe lec t rode  into 
the cell. Penetrat ion of the microe lec t rode  into the cell is accompanied by the appearance of a potential. 
By using this method of measur ing  MP in single myomet r ia l  cells severa l  workers  have shown that MP 
in the myomet r ia l  cells during pregnancy is negative in animals such as mice [13], ra ts  [18], cats [12], 
and rabbits  [14] and var ies  between - 30 and - 70 mV. 

The membrane  potential of smooth muscle fibers is not only an important  p a r a m e t e r  reflecting the 
functional state of the cell ,  but it is also related to the appearance of spontaneous contract i le  activity of the 
smooth muscle .  A decrease  in MP leads to the generation of rhythmic action potentials [10, 11]. 

It was therefore  decided to determine MP of single myometr ia l  ceils f rom pregnant women, cult i-  
vated in vi tro,  because the t issue culture is a widely used model in medical and biological r e sea rch .  It 
was also reckoned that p r i m a r y  cultures retain the specific features of the original t i ssues  [5, 8]. That 
this is a fact has been confirmed by cultivation of the myomet r ium of the nonpregnant human uterus in 
vi tro [3, 9, 16] and by the investigation of human myomet r ium obtained at the end of pregnancy and during 
labor in the authors '  institute [1]. 

E X P E R I M E N T A L  M E T H O D  

A culture of human myomet r ium was used.  Biopsy was car r ied  out on the myomet r ium from the 
body of the uterus during caesar ian  section operations performed on two women for various reasons at the 
39th-40th week of pregnancy,  before the onset of uterine contract ions.  The method of obtaining cul tures 
of myometr ia l  cei ls ,  the morphological  charac te r i s t i c s  of their  growth, the dynamics of their  development,  
and the appara tus  used to measure  MF were all described previously [2, 6]. Measurements  of MP were  
made 20 days af ter  the beginning of cultivation of the myometr ia[  explant in vi t ro,  when a wel l -marked  
zone of growth consist ing of conical  cel ls ,  giving off p rocesses ,  and fus i form cells  had formed f rom the 

myomet r ium (Fig. 1). 

Measurements  of MP in the cells were carr ied  out on covers l ips  at a t empera tu re  of 37 • 0.5~ in a 
special  cons tan t - tempera ture  chamber  filled with nutrient medium No. 199. A glass microe lec t rode  with a 
tip less than 0.5 ~ in d iameter  was introduced by means of the MM-1 micromanipula tor  into cells (fusi- 
form) chosen under the microscope .  The microelec t rode  was inserted into the ceil at an angle of 45-60 ~ to 
the normal  of the plane of the covers i ip .  MPs of cells lying separate ly  were  measured in cultures growing 
An a thin layer  of fibrin. 
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Fig. 1. Exptant of myomet r ium cultivated in 
vi t ro  for 20 days: conical and fusiform cells 
[n a we l l -marked  zone of growth can be seen.  
Unstained preparat ion;  photographed in phase-  
contras t  illumination. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The value of MP became negative within a few sec -  
onds af ter  insert ion of the microe lec t rode  into the cell  
and it remained at that level for 2-3 min. 

During measuremen t  of the potential both nega-  
tive and positive values were  observed.  The mean value 
(measurements  on 26 cells) of the negative membrane  
potential was - 23 mV. 

It was found during measurement  of the MP that a 
positive value of the potential changes into negative un-  
der  the influence of a sudden shaking of the mic roe l ec -  
t rode lying in the cell.  A ser ies  of measurements  of MP 
was accordingly  made in 6 cells using the method of 
shaking the microe lec t rode .  All values of MP recorded 
under these conditions were  negative,  and its mean value 
was the same as that obtained by measurements  of spon- 
taneous negative MPs in 20 cel ls .  Analysis  of the values 
of MP by means of Wilcoxon's  c r i te r ion  [7] showed that 
�9 (t) = 0.488. This suggests  that the difference between 
the ser ies  of measurements  of the spontaneous negative 
MP and of the MP ar i s ing  after  shaking of the mic roe l ec -  
t rode is not significant.  

Comparison of the resul ts  of these measurements  of MP with those described in the l i terature  con-  
f i rms that the value of MP in cell cul tures of myomet r ium from pregnant  women is only half  of that found 
in cells of smooth muscle  fibers f rom the pregnant uterus of the laboratory animals mentioned above. 
This difference may be due to changes in in tercel lular  relat ions and also to some aspects  of cell  metab-  
ol ism in t issue cul tures  grown in vi t ro .  However,  this problem requires  fur ther  study, more  especial ly  
because no repor t s  of work  to study MP in single cells of cul tures of human myomet r ium could be found in 
the access ible  l i terature.  

The positive potential discovered in some of the measurements  must  evidently be regarded as the 
resul t  of its recording f rom the cell surface,  when the microe lec t rode  tip is indenting the outer membrane 
into the cell without disturbing its integri ty.  However,  on a sudden shaking of the microe tec t rode  the outer 
membrane  may rupture and the microe lec t rode  penetrate into the cell. As a result  the potential changed 
its polar i ty  and became negative. 

LITERATURE CITED 

1. L . A .  Belyaeva, Akush. i Gin., No. 1, 9 (1973). 
2. B . V .  Leonov, A~ V~ Limantsev,  and L. S. Pers ianinov,  Akush. i Gin., No. 10, 35 (1972). 
3~ B. V~ Leonov, L. S. P.ersianinov, L. A. Belyaeva,  et al.,  Akush. i Gin., No. 4, 31 (1972). 
4~ Vo E~ Maipalu, Clinical Problems of the Myometr ium,  Author 's  Abst rac t  of Doctoral  Disser ta t ion,  

Leningrad (1968). 
5. R . S .  Orlov, Physiology of Smooth Muscle [in Russian],  Moscow (1967). 
6. K . I .  Py i ' dve re ,  Arkh~ Anat. ,  No~ 10, 20 (1963). 
7~ R . A .  F isher ,  Statistical Methods for Resea rch  Worke r s ,  Hafner (1969). 
8~ I . I .  Fr id lyanskaya and Vo F. Mashanskii,  in: Proceedings  of a Scientific Conference of the Institute 

of Cytology, Academy of Sciences of the USSR [in Russian],  Leningrad (1970), p. 89. 
9o N. T~ Chistova, Arkh. Anat. ,  No. I ,  37 (1957). 

10. T. Bullock, cited by R. S. 0 r lov .  
11o J.  Burn and J. Vane, J. Physiol .  (London) ; 10___8, 104 (1949). 
12~ E. Daniel et al. ,  J .  Biochem~ Physiol . ,  36, 959 (1958). 
13. M. Goto and J.  Abe, P roc .  Japan. Acad. ,  3_~6,509 (1960)o 
14~ M. Goto and A. Csapo, J.  Gen. Physiol . ,  4_~3, 454 (1959) o 
15. A. Klopper and F. Fuchs,  Endocrinology of Pregnancy,  New York (1971). 
16~ N. F~ Miller et al. ,  Am. J.  Obstet. Gynecol.,  7, 720 {1955). 
17~ W. Ramwe] l and J .  Shaw, "Pros tagiandins ,"  Ann. New York Acad. Sci., 18___0, 10 (1971). 
18. T. West  and J .  Landa, Am. J~ Physiol . ,  18___7,333 (1956). 

1455 


