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The effect of potassium iodide on the production of acid phosphatase by
Sporothrix schenckii

P.S. Grover, Kamlesh Thakur

Abstrak

Tujuan penelitian ini adalah untuk mengetahui efek in vitro kalium iodida (KI) pada produksi fosfatase asam dengan
mengkarakterisasikan secara lengkap strain S.schenckii yang diisolasi dari seorang pasien dengan sporotrichosis kulit. Enzim
fosfatase asam diukur selama 3 fase pertumbuhan S. schenckii, dengan dan tanpa Kl yang ditambahkan pada medium kultur dengan 3
konsentrasi berbeda. Pada kontrol dan bahan uji dengan konsentrasi Kl yang berbeda, tidak dijumpai efek samping K1 pada produksi
fosfatase asam, pada fase awal dan “mid-log” pertumbuhan jamur. Sedangkan pada fase eksponensial dari bahan wji tampak
penurunan produksi enzim yang bermakna secara statistik dengan kadar KI 0,8% dan 3,2%. Aktivitas yang rendah pada kadar KI
0,8% dan 3,2% menunjukkan bahwa Kl mempunyai efek hambatan pertumbuhan S.schenkii dan menyebabkan penurunan aktivitas
enzim. (Med J Indones 2003; 12: 65-8)

Abstract

The present study was undertaken to find out the in-vitro effect of potassium iodide (KI) on the production of acid phosphatase by fully
characterized strain of S.schenckii isolated from a patient of Cutaneous Sporotrichosis. The enzyme acid phosphatase was estimated
during the 3 phases of growth of S.schenckii, without and with three concentrations of Kl incorporated in the culture medium. In the
control and in the test proper, with various concentrations of Kl, no adverse effect of KI was observed on the production of acid
phosphatase in early and mid log phase of fungal growth. Whereas in the exponential phase in test proper, there was a statistical
significant decrease in the enzyme production with 0.8% and 3.2% of KI. The low activity at 0.8% and 3.2% KI indicates that KI has
inhibitory effect on the growth of S.schenckii and has led to decrease in the activity of the enzyme. (Med J Indones 2003; 12: 65-8)
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Sporothrix schenckii (S. schenckii), the etiological
agent of sporotrichosis, has world wide distribution.
In the state of Himachal Pradesh, a hilly state of India,
the existence of this disease has been documented and
more than 30 cases of sporotrichosis have been
reported in a short span of time.! Very little is known
about the pathogenic potential of S. schenckii. The
enzymes like proteinases, dehydrogenases, phosphatases
and transaminases have been studied by various
workers.** Out of these only a few have been
regarded to be responsible for the pathogenicity of
this fungus. Acid phosphatase had attracted the
attention and only a few studies have been done on
this aspect.>® Potassium iodide (K1) has been the drug
of choice for the treatment of sporotrichosis since the
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recording of this disease.”® It exact mode of action is
not known so far. Probably it has an adverse effect on
protein, DNA and RNA metabolism of fungus. Very
few studies have been done to find out the effect of Kl
on the growth of S. schenckii. Therefore, it was
planned to undertake the present study to estimate the
acid phosphatase in S. schenckii and to study the
effect of Kl on the production of this enzyme in-vitro.

METHODS

The strain of S. schenckii (22/87) taken for the present
study was isolated from a patient of Cutaneous
Sporotrichosis. The patient had responded to KI
treatment and got fully recovered. The strain was
further characterized by intraperitoneal inoculation in
a male mice. The classical straus reaction was
observed along with typical cigar-shaped bodies and
other morphological features of the fungus from the
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peritoneal exudates. It was also subjected to various
biochemical reactions for confirmation. This strain
was subsequently subcultured and maintained on
Sabouraud’s Dextrose Agar (SDA) at 4°C.

Preparation of master culture

It was preparated by the method of Shadomy et al.*°
Eight days old culture of S. schenckii was obtained
from a slope of SDA. It was subculture in 100 ml of
Yeast Nitrogen Broth (YND) and incubated at 25°C
for 8 days. This master culture in YNB was used for
subsequent study.

In vitro study

Of 24 bottles containing 150 ml of YNB, six were
taken as control (without Kl), designated as group A.
Sets of 6 bottles each containing 0.8%, 1.6% and
3.2% KI were designated as B, C and D groups
respectively. All the bottles were inoculated with 3 ml
of master culture and incubated at 25°C for 4 days for
early log phase, 8 days for mid log phase and 14 days
for peak phase of growth on rotatory shaker at 150
revolutions per minute. On the 4", 8" and 14" day,
contents of each bottle were filtered through sintered
glass filter, washed thrice with ice cold normal saline,
dried and weighed. The weighed tissue was
homogenized and 10% homogenate prepared with ice
cold distilled water. This 10% homogenate was used
for enzyme assay.

Determination of acid phosphatase

It was done by the method described by King EJ and
Jegatheesan.™ In the test proper (T), one ml of citrate
buffer and 1 ml of phenol of concentration of 1
mg/100 ml mixed in a test tube and placed in water
bath at 37°C for 3 minutes. Then 0.2 ml of 10%
homogenate was added, mixed gently and incubated
at 37°C for 60 minutes. The reaction was stopped by
addition of 1 ml of 0.5 N-sodium hydroxide. In the
control tube (A) 1 ml of citrate buffer, 1 ml of phenol
and 1 ml of 0.5 N-sodium hydroxide were mixed well
and then 0.2 ml of homogenate was added. In the
standard tube (S), 1 ml of buffer, 1 ml of water, 1ml
of 0.5 N-sodium hydroxide and 0.2 ml of standard
phenol solution of concentration of 1 mg/ml were
mixed together. In the blank (B), 1.2 ml of buffer, 1
ml of water and 1 ml of 0.5 N-sodium hydroxide and
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0.2 ml of standard phenol solution of concentration of
1 mg/ml were mixed together. In the blank (B), 1.2 ml
of buffer, 1 ml of water and 1 ml of 0.5 N-sodium
hydroxide were mixed together. Then in all the tubes,
1 ml of 0.5 N-sodiumbicarbonate was added followed
by 1 ml of 4-amino antipyrine solution and 1 ml of
potassium ferricyanide solution. The reddish brown
colour produced by the reaction was immediately
compared colorimeterically with llford 624 green
light filter. The phenol in the test proper was
calculated in ugm per mg weight of homogenate by
the following formula :

T-A 10 ugm x vol. of homogenate 1

X X

S-B 0.2ml Wt of tissue (mg)

Expression of enzyme

The enzyme acid phosphatase was expressed in ugm
of phenol liberated per mg of tissue per hour at 37°C.

STATISTICAL METHOD

The statistical evaluation was done by student T test.

RESULTS

Table 1,2,3 depicts the activity of enzyme acid
phosphatase in control (Group A, without KI) and in
groups B, C, D with 0.8%, 1.6% and 3.2%
concentrations of Kl respectively on 4™, 8" and 14"
day of incubation. Six observations were available in
each group.

Table 1. Estimation of enzyme acid phosphatase observed on

8" day
(ng of phenol liberated per mg of tissue per hour at
37°C)
Concen-
tration
of KI [ I m v v v Mean
(gm%)
Nil 1716 1782 1681 1619 1732 17.02 17.05+.20

control

0.8% 1731 1996 1698 1948 1889 1736 18.23+0.40
1.6% 1988 2006 1894 1812 2350 2241 20.36+0.70
3.2% 2115 1986 1771 2387 2184 2946  21.62+152
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Table 2. Estimation of enzyme acid phosphatase observed on

4" day
(ug of phenol liberated per mg of tissue per hour at
37°C)
Concen-
tration
of KI [ ] m v v Vv Mean
(gm%)
Nil 2531 2732 2805 2593 2655 2641  2642+037
control
0.8% 3562 3800 4121 3492 2383 2312 32.82+2.70
1.6% 3130 3581 3314 3314 3197 3301 33.13+0.72
3.2% 3458 3478 3395 3395 3279 2880 33.35+0.84

Table 3. Estimation of enzyme acid phosphatase observed on

14" day
(ug of phenol liberated per mg of tissue per hour at
37°C)
Concen-
tration
of KI I 1] mn v \Y; VI Mean
(gm%)
Nil 7791 7601 6324 6492 2853 9873  6751+591
control
0.8% 5452 7182 2984 892 9126 3572 48.61+7.63
1.6% 5782 6351 7743 8700 5348 8071 70.92+2.41
3.2% 2601 4318 3812 5210 5201 2801 37.90+5.63

Fourth day

In control (group A), the activity of enzyme varied
from 16.19 to 17.82 ngm/mg of tissue. The mean was
17.05 + 0.20 ugm/mg.

In group B (0.8% KI), the activity varied from 16.98
to 19.96 ugm/mg with mean value of 18.23 + 0.70
ugm/mg.

In group C (1.6% KI), it varied from 18.12 to 23.50
ugm/mg with mean of 20.36 + 0.70 pgm/mg and t
value 6.12.

In 3.2% KI (Group D), the activity varied from 17.71
to 23.86 ugm/mg with mean 21.62 + 1.52 ugm/mg
and t value of 2.98.

Eight day

In Group A, activity of enzyme varied from 25.31 to
28.05 pgm/mg with mean of 26.42 + 0.37 pgm/mg.

In group B, activity of enzyme ranged from 23.12 to
41.21 pgm/mg with mean of 32.81 + .70 ugm/mg and
t value = 2.62.
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In group C, activity varied from 30.51 to 35.81 ugm/mg
with mean of 33.13 + 0.72 ugm/mg and t value 8.31.

In group D, activity ranged from 28.80 to 34.78 ugm/mg
with mean, 33.35 + 0.84 uygm/mg and t = 7.61.

Fourteenth Day

The activity of enzyme in group A, varied from 28.53
to 89.73 ngm/mg with mean, 6751 + 5.97 ugm/mg.

In group B, wide range of enzyme activity was
observed which varied from 8.92 to 91.26 ugm/mg
with mean of 48.61 + 7.63 ugm/mg and t value = 1.76.
In group C, the value of enzymatic activity varied
from 53.48 to 87.01 ugm/mg with mean of 70.92 +
2.41 pgm/mg and t = 0.55.

In group D, it ranged from 26.01 to 52.10 ugm/mg with
means value of 37.90 + 5.63 ugm/mg and t = 1.56.

DISCUSSION

The enzyme acid phosphatase is ubiquitous among
yeast and yeast like fungi. The acid phosphatases of S.
schenckii have been identified in both yeast and
mycelial forms by many workers.>®**'* KI, a drug
useful in all forms of sporotrichosis has been used
insce 19" century but its mode of action is not
understood exactly so far.® Various hypotheses have
been postulated in this regard. lodides may act by
enhancing defence mechanisms. These may be due to
enhanced body’s immunological or non immunological
tissue response to infection, increase in vascularity,
action of proteolytic enzymes, decrease in cyclic
AMP which play role in inhibition of fungal growth in
vivo and adverse effects on protein, RNA and DNA
metabolism of fungus.”***** In the present study, the
enzyme acid phosphatase was estimated on 4", 8" and
14™ day of incubation to include various phases of
growth i.e. early log, mid log and exponential phase
of growth. The values of enzyme activity increased
from 4™ to 8" day in control as well as in all KI
groups. Even on 4™ day, with increasing concentration
of KI (0.8% to 3.2%), there has been increase in the
acitivty of enzyme as compared to control and being
statistically significant (P < 0.05). On 8" day of
incubation, the activity of enzyme was found to be
greater as compared to 4™ day in control group which
is also statistically significant (P < 0.05). Thus, with
the increasing concentration of Kl (0.8% - 3.2%),
there has been increase in the activity of enzyme
decreased at 0.8% and 3.2% of KI, being statistically
significant (P < 0.05) as compared to control. It was
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found high at 1.6% KI though the change being
statistically insignificant (P>0.05). The low activity of
enzyme at 3.2% KI indicates that Kl has inhibitory
effect on the production of acid phosphatase. During
the exponential phase of growth, the studies on the
effect of Kl on the growth of S. schenckii in-vitro are
scarce to be found Known Chung™ has stated that S.
schenckii can grow up to 10% concentration of Kl but
the author is silent about the degree of the growth.
None has evaluated the acid phoshatase or other
growth parameters. Another study revealed 1.6% and
6.4% concentration of Kl as minimum inhibitory
concentration (MIC) and minimum inhibitory
fungicidal (MIF) concentration for S. schenckii after 6
days and 30 days of incubation respectively.

To conclude, there was no adverse effect of various
concentration of KI on the production of acid
phosphatase in early log phase. On the contrary it
showed an increased level of enzyme which is
statistically significant. The same picture was observed
on the 8" day. However, in the exponential phase of the
growth (14" day), there was decrease in the enzyme
production with concentration of 0.8% and 3.2% of KI
which is statistically significant. The low activity of
enzyme at 3.2% KI proves that Kl has inhibitory effect
on the growth of S. schenckii. This is very high
concentration to be achieved in-vivo even by maximum
recommended therapeutic doses. In body, other defence
mechanisms may also have an interplay. Thus, Kl in
achievable serum concentration alongwith other
defence factors may reduce the acid phosphatase
production in order to achieve a clinical cure.

CONCLUSION

There is a significant decrease in the activity of
enzyme acid phosphatase at 3.2% of Kl on the 14"
day of incubation, probably due to the inhibitory
effect of Kl on the growth of S. schenckii. This effect
along with other defence mechanisms of the body
may be the mode of action of KI in the treatment of
sporotrichosis.
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