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Summery: Though most of the metallic ions are spermicidal in action. the present investig&lion
emphasises the spermicidal activity of anions. Among the inorganic compounds screened at 4 con
centrations (0.01%,0.1%,1% and 5%) halides ale mainly spermicidal, except NaCl, KCI & esCI which
are spermioslalic: sulphates end nitrates ere mainly spermiostetic except ZnSO. at 1% concentration
and above; CuSO., Al.l {SO.h, Uol(NOJh.6H20 and AgNOs et 5% concentration where they
become spermiCidal.
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World wide decline in the use of contraceptive pill with a simultaneous increase
in the use of other contraceptive methods including intravaginal contraceptive creams
stimulated our interest in search for spermicidal agents. The spermicidal agents evolved
for their incorporation in the intravaginal contraceptive creams are mainly organic com
pounds or their salts. Inorganic compounds are yet to find suitable place in the contra·
ceptlve creams.

Most of the earlier studies centered mainly in examining the effects due to changes
in the concentration of the inorganic salts in the medium (1.3). Gamble (4) stuc1ies the
concentrated solution of sodium chloride in the form of salt iellies as intravaginal contra
ceptives. Mann and Lutwak-Mann (7) reported reversible inhibition of sperm motility
(i.e. spermiostatic) by fluoride. Mann (6) found that 5% NaCI solution completely inhibits
sperm motility and metabolism. Many metallic ions have been reported to be spermicidal
(6). Recently Crabo and Hunter (2) have hypothesized that the process of maturation.
elimination and maintenance of spermatozoa in the epididymis depend on the electrolyte
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interaction with the cOo.lting proteins and enzymes present in the sperms It is assumed
that many other inorganic salts may also interact with the coating proteins and entymes so
as to affect adversely the sperm motility.

The present investigation has been undertaken to examine the possible spermicidal
and spermjostatic activities of some inorganic compounds at different concentrations.

MATERIALS AND METHODS

Samples of Human semen with motile sperms collected by masturbation from
three volunteers of 25 to 30 years of age were used in the investigation. Sperm counts
varied between 60 million per ml to 70 million per ml and pH 7.9 to 8.2. The sperms 1-

were suspended in Sorensen's isotonic phosphate buffer (pH-S.O) maintained at 3rC as
recommended by Blackshaw and Emmens (1). 0.1 mlof suspension tal(en on a slide was
mixed with 0.1 ml of the solution in glass distilled water of the compound at a particular
concentration. The sperms were then eXAmined under microscope. 100% inhibition
sperm motility showed the positive effect of the compound.

S<lmple of the sperms thus rendered immotile was mixed with Glucose-Phosphate
buffer. containing 1.7% Glucose and 0.38% NaCI. maintained at 3rC and the sample
t!1us mixed was incubated at 3rc for 30 ,min and examined at intervals of 10 min. If
the motility was restored, the solution was taken to be spermiostatic otherwise spermicidal.
Effects of solutions of the different compounds at four concentrations (D.Ol %, 0.1 %. 1%
and 5%) have been examined. Thus the actual concentration of the compounds after mixmg
with equal amount of sperm samples was reduced to half (0.005%. 0.05%,0.5% and 2.5:f.
respectively) .

RESULTS

•The !'!ffects of compounds at different concentrations tlre presented in Table I.

It is seen that only cobalt nitrate at all the four conc~mtrations testf'd exhibited
neither the spermicidal nor spermiostatic activity. Bromides and Iodides of Na, K and U,
Chlorides of Cd. Fe and Hg are spermicidal at all concentrations. Only NaCI. KCI & CsCI
at all concentrations are spermiostatic. Sulphates of Mg and K remain spermioslatic at
all concentrations. Sulphates of AI and Cu are spermidical at 5% concentration below which
they are spermiostatic; ZnSO. is spermicidal even at 0.1 % concentration. Among nitrates
of Ag, U and Si only uranyl nitrate and silver nitrate at 5% concentration are spermicidal,
rest are spermiostatic at all concentrations.
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TABLE 1 : Spermicidal and sp8fmlostatic activity 01 inorganic compounds.

Inorganic compounds and
concentrations 0.01% 0.1% ,. 50

NaCI 1 1 1 1

KCI 1 1 1 1

CaClz 1 1 2 2

CsCI 1 1 1 1

CdClz 2 2 2 2
feCI, 2 2 2 2
HgCI J 2 2 2 2
Naar 2 2 2 ,
KB' 2 2 2 2

uB' 2 2 2 2

N" 2 2 2 2
KI 2 2 2 ,
Lil 2 2 2 2

AI2(SO~h 1 1 1 2

K2S0~ 1 1 1 1
CuSO~ 1 1 1 2

MgS04 1 1 1 1

7nSO~ 1 2 2 2
AgNO, 1 1 2 2

CO(NOlh 0 0 0 0

BI(NO,h 1 1 1 1

UOz(NO,}z6H zO 1 1 1 2

o _ No effect, 1 Spermioslal'c, 2 - Spermicidal

DISCUSSION

The investigation shows that cobalt nitrate at all concentrations is the most tolerated
by the human spermatozoa; all other compounds are either spermiostatic or spermicidal.

The halides tested (iodides. bromides and some chlorides except KCI. NaCI and esCI) are
mostly spermicidal at all concentrations though Mann and Lutwak·Mann (7) have found
NaF to be spermiostatic. Effect of Na F has not been studied here.

Spermicidal property of ZnSO. at a concentration of 0.1% and above and All
(SO,). at 5% concentration may be due to their sulphydryl binding property like CuSO. (5).

KC!. CsCI and NaC! at all concentrations are spermioslatic whereas Mann (6) has
found 5% NaCI to be spermicidal on ram sperm. Lack of this activity in the present investi
gation may be firstly because the effects have been examined on human spermatozoa and
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secondly the concentration of the medium was actually 2.5% after mixing with equal
amounts of buffer.

Thus the results suggest that besides cations including metal ions the spermicidal
activity may also be due to anions like halides. Further it seems that iodides and bromides
possess better spermicidal potentiality than nitrates and sulphates for their possible incor
poration in intravaginal contraceptive creams. This may be due to their interference
in the energy metabolism of human spermatozoa (8).

It may here be mentioned that Mann (6) has classified spermiostatic or spermicidal
compounds under 4 groups: electro[ytes. enzyme inhibitors. sUlphydryl binding substances
and surface active substances. Activity of first three substances are based mainly on the
structure (particularly tertiary and quarternary) of proteins/enzymes present as coatings
of sperms. The active group (-SH). the disulfide bond (-S S-) and ionic
(-NH+,---OOC-) bonds are affected by the cations and/or anions reversibly (spermio
static) or irreverrsibly (spermicidal). The differential action of anions (like hafides, sulphates
and nitrates) may be due to the difference in their molecular size which facilitates their entry
to the site of bonds (ionic) present particularly within the proteins (tertiary) or between
the proteins (quarternary).
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