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STUDES ON THERAPEUTIC FFFE(TS
OF MANGHOPIR HOT WATER

H. U. Chagtai, Pirsada M.A. Siddigui,
and L. Hayat

Abstract

Therapeatic effect of snring water on
known human pathogens revealed that the
wiler luul dighest inhibitory action on
micro-organisms in its fresh state, while
aged spring wuler promoted the bacterial
growth. It was observed that the high
temperature of spring waler was an km-
portant inhibitory factor. The chemieal
constitvents of the spring waler were not
found to be of theraneutic value in the
quantities present in these waters, Arse-
nous trioxide, one of the mineral contents
of thess waters had inhibitory effect on
Staph. albus, strept. pyogenes, B. anthracis
and Staph aurens in 0.001%;.

Observations suggested that apart
from the effect of temperature shoek,

there was u little inhibitory effect of the
mineral contents to combine therapeutic

properties of Manghopir spring water.
Studies on the nresenco of bacterial viruses

are sugpesiad (JPMA 29:282, 1979).
Introduction

Hot water springs besides their geological
und geographical value, have shown to have
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an important chnical and pathological im-
portance

Varions hot waler springs bave been
subjected 1o investigation on the therapeutic
properties. Many workers in the Jas three de-
cades have obscrved the cifect of such waters
in certain infections and skin discases. Such
waters have also been tested agoimst certain
micro-organisms {Yasunaga, 1953: Dostrovsky
and Sagher, 1959, Condo Garcollo, 1959;
Asaulivk and Kholmiandkii, 1962)

Chemical analvsis ol hot springs 1o know
the reasons of their therapeulic velucs, were
conducted by o number of workers during
the last two decades. Dostrovsky and Sagher
{1959) rcported a thermal spring containing
sulphur gand Kandon. Presence of Randon
made the water radioactive. Thit report did
not show the presence of any other mincrals.
Springs containing mdicactive substances have
been reported by other workers (Schymoll &
Chattcigee, 1958). Sakanous et al. (1961) car-
ried out the chemical study on 2 hot walcr
spring in Japan. They reported the presence
of chlorides, earbonates, bicarbonates and cal-
cium alongwith Arsenic, Uremium and Ran.
don,

Sulphur and sulphates of calcium, Mag-
nessium and sodium have been shown in a
number of reports (Yasunagn, 1953; Boerker
and Stuib, 1958: Condo Garcclio, 1939;
Pereira, 1960). Many such reports on chemical
analysis of hot springs show the presence of
Arsenic compounds (Ritchia, 196]1; Sakanous
et al, 1961; Shah et al, 1964). Exact nature
of therapeutic valuc and rcason of this pro-
perty was not described by any of those work-
ers.

Pithwalla (1938-39) reported the therapeu-
tic mmportance of hot waler springs of
Manghopir, Karachi. He stated tha 1 was due
to the presence of Sulfurated Hydrogen while
Shah and others (1964) did mot report any
sulfurated hydrogen present in these waler,
They bad shown the presence of o number of
wnorganic salts including sulphate: and chio-
rides of cakium, sodium, potassium, mag-
nesium and arsenic compounds. They did not
repon any bacicrivlogical work, however, sug-
gested that the therapeutic value of these
waters might be attributed to the prescnce of
Arsenic compounds in it

The present work was done to investigate
the nature and extent of therapeutic value of
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these watere. In this repard the effest of Spring
witler on different common human pathogens
under varying conditions was studicd.

Material and Mothods

At Manghopir, Karachi, mumber of hot
spowngs are present. Springs located some dis-
lumwe away [rom the main spring was chosen
lor collection of samples. This precaution was
laken o avoid contamination,

Sterilized glass containers and  sterile
thermos flasks were used for cocllection of
lresh samples. Collection was always male
early in the morning, The amount of each sam-
ple for aoalysis was about 50 ml, Samples
were  analysed bactenologically 1-2  hours
alter the collection, The delay was due 1o the
time taken in transporting the sample to the
laboratory.

femt Crganisms: Since these waters were be-
lieved to have some therapeutic effect on many
skin infections, the organisms weie chosen
which generally are skin pathogens to man.
Certain bacteria related w0 systemic  infec-
tons were also included. Following is the list
of lest urganisms.

Hacieria: Siaph. aureus; Staph. albus; Strepi.
pyogenes; B. anthracis; Salmonella tvphi;
Stepella dvsenteraie; CL histolvticum,

Fungi. Trichophyton rubram,; Trichophiyion
cutaneum,  Microsporum  gypseum: Candida
ol bivarms.,

Standardizarion of Culture: Standardization of
culture was performed by matching the culture
suspension with the first tube of turbidometer
which contained approximately 200,000,000
vells/ml and further diluted in waler hlanks
upto 1/ 10,000 50 that the number «f organisms
remained 300K /ml.  From this 1 ml was
added to 9 ml of sterile spring water and saline
controls separately. This pave a concentration
containing 3,000 cells/ml. It was wken as the
mitial count, however B. anrhracis was further
diluted to get & number of 1500 cells/ml.

Exposure of 1en organisms 1o spring wialer:
Ome set of each culture was kept ot 47°C and
the other at room temperature (25°C). 0.1 ml
of suspension from cach tube was drawn with
the help of sterile pipettes and spreaded over
the medium, Suspensions were drawn al inters
val of | minute, 100 minutes, 20 minotes and
M minutes. Growth of test organisms on the
medium made in fresh spring water was ob-
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scrved. For  bacteris, Heart Infusion Agar
(Mifeo) and for fungal growth Sabouraud’s

Dextrose Agar was used. Controls were also
tested simultaneously.

Effects of various chemicals on test orpanisms:
Different chemicals already reported in the che-
mical analvsiz of water (Shah et al , 1964) were
tested against fest micro-organisms.  Heart
Infusion Agar (Difco) and 5D.A were incor-
porated separately with the following: (1)
Sodium sulphate 0.5%, (2) Magncssium sul-
phate 0.5%. (3) Arsenous trioxide 0.1%, 0.01%
and 0.001% separately, (4) Misture of chemi-
cals containing sodinm sulphate 0.5%, Magnes-
sium sulphate 0.5% and Arsenous trioxide
1%, 0N% and 0001% separately. Controls

of Hoart Infusion Agar and S.D.A, were used
contaming no exira chemicals,

Results and Discussion

lhe therapeutic effect of spring water on
test organisms was observed i viliu, Fresh
as well as apged water used in standard initial
count of 3000 cells/ml except B. amrhracis
which was vsed 10 1300 cells/ml stocks. The

results are recurded in Teble 1 a & b and 11
ad& h

Media made in fresh spring water were
used for observing any effect on growth of test
organisms, Results are recorded ia Table 111
and 111 a.

Results of effect of various chemicals on

lest organismy are recorded in Tahle 1V and
V.

A number of human pathogens related to
skin amd sysiemic diseases were veed to ob-
serve the effect of epring water enposure in
vitro, Some interesting results were observed
(Table 1 a & b, Il a & b). Test bacteria in
standard dilutions were exposed (o fresh. 15
days and 30 days aged spring waoter, All the
€8s were run in duphicates. one set being kept
at 47°C (the mcan temperature of spring
water] and other at 25°C {room temperature).
Varying conditions showed valueble results.
Fresh water. 15 days aged and 30 days aged
waters at 47°C had inhibitory effect on all the
test bacteria; however the per cent inhibition
was lowered im 15 days and 30 days
aped waters ag compared to that in fresh water
test. Fresh water at 25°C showed very little
inhihitory action on the test bacieria and an
enhancement of growth of Candida albicans
and B amthracis was seen. 15 days and
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30 days aged water at 25°C exhibued marked
increase in the growth of all the te;' organisms.
Yasunaga (1953), while working with spring
water in Japan found that the water had en-
hancing Pﬂ-'rf-"-iﬂ un bacterial growth specially

Ja tuphi He also stated that longer

on Salmone

Decreasa in Fumber of factaria.
Inscaase 1n Fumbor of Aackarin,

the period of aging of water from its collec-
tion, 1he heavier the growth of 8. fyphi. Almost
similar results were observed durmg the pre-
sent studies, and all the test organivms showed
more growth when exposed
witer than that on exposure (0 15 days aged

in 30 days aged
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water. Aged sca water stored in glass butles
of in fMasks in the dark for few weeks

Mﬁwmhwﬁmdﬂh
for study of marine micro-biclogy (Khatija
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TABLE-III : GRUWNTH OF TEST ORGANISM3 ON SPRING WATER MEDIA

Hame of Organisms E Initial count/ml Teot modium i Contral
Staph. aurcus 3000/ml 368 D 1.68 I
Staph. nlbus L, 2.2% D .08 1
Sliepb. propeneo " S5 0 2.0% D
B. anthracia 1500/ ml 3,48 1 2.3% 1
Salm. typhi 3000/21 6.3% 1 5.8% 1
Sh. dysonteriae n B.68 I h.3%8 1
1. hintolyticum - g.6% D 3.7% D
Candida albicaus " G,1% I

D = Decreaso in growth of test Oorganiums.
I = Inerasse in growtn of Test orgucisms.

TAILE=III a :CROWTH OF TEST DERMATCPHYTES ON SPRING WATEH MEDIUM

T L |

; ] 1 i

Hame of organismc ¢ Tent medium :+ Control mean i nemark
- mean H .

Trichopayton mubrum 3«1 CEs. 2.2 Con. 3.1% D
Trichophyton cutareum 2.8 Cono. 2.h Con. T D
Mierosporum esypasum 2.7 Cns. 3.9 Cns. D:7% D

D = Decroence in growth of test organliams.
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The growth of test organisms on spring
water medium and control medium was also
observed. It was noled that ne significant
change occurred im the growth =f any test
nrg.mimm The mhibition of many hactena to
a minor degree was observed sugpesting that
there was very little inhihitory effect of chemi-
vals present in the water under the test condi-
fons.

Certain chemicals reported in the water
(Shah et al, 1964) were tested against the test
organisms. Sodium sulphate 0.5% and Mag-
pessium sulphate 0.5% showed varving effects
on various orgamisms growth cxcepl the Can-
dida albcans which was decreased by 12 5%
in sodium sulphate and Sraph awreus, Sirepi.
pyogenes. B. anthracis and Candida alhicans
were inhibited to a degrec ranging from 1.4%
10 3.5% in Magnessium sulphate Bcerker and
Staib (1958) while working on waler vontain-
ing sodium sulphate and Magnessium sulphate,
reporicd that E. coli was markedly increased
by the treatment with water and an inhibition
of Proveus spevies was observed. In the presemt
work it was nolted that medium containing
sodium  sulphate and Magnessium sulphate
markedly enhanced the growth of Salmonella
ivphi and Sh. dysemterice, Candida aibicans
showed little decrease in Sodium sulphate and
mMUm sulphate. Other bactena showed
no significant change. Dermatophytic fungi
showed little fluctvations from 32% increase
o 3.6% decrcase, showing that the chemicals
had no appreciable effect on dermatophytes.

FICE 1IN UODS.

Arsenous trioxide n the concentration of
0.1%, 0.01% and 0.001% and in mixture with
sodium sulphate (5% and Magnessium sul-
phate 0.5% showed valuable resulis. In the
concentration of 0.1% and 001%, it was inhi-
bitory o all the test bacicria and Candida
athicans. However 0.001% of Arsenous trioxide
alone and in mixture showed varying results.
99.1% inhibition of Staph. aureus was observed
in 0.001% Arsenous trioxide. The same con-
centration showed inhibition of 69.6% — 936%
for 5. rvphi, Sh. dvsemterige, Cl. hisiolvticum.
and Candida albicans. A total nhibition of
Staph. albus, Strept. pyogenes and B. anthracis
was observed. The same conceptration in
muxture showed a decreased percentage of
inhibition and the only bacterium inhibited
completely was Staph. albus. The lowered
nhibition of tcst orgamisms by Arsenous tri-
oxide in mixture suggest the enhancing effect
of sodium sulphate and Magnessiom sulphate,
Varying degrees of inhibition of test dermato-
phyics were observed by varyving percentages
of Arsenous trioxide alone as wel! s in mix-
ture. The inhibition 1o some extent in Arsenous
tnoxide alone and in the mixture supgests that
the presence of sodium sulphate and Magnes-
sium sulphate had no appreciable ¢flect on the
growth of dermatophytes.

The concentration of Arsenvus wivxide
used in the present work was considerably
higher than that alicady repuricd to be present
in the water, ie 0003 pm (Shah et al, 1964).
It scems that the therapeutic role of different
chemicals in spring water including arsenic
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vompound was neghgible. The therapeutic ef-
fect of spring waler as observed was mostly
due 1o the temperature of water as the saline
control also, showed inhibitory action on all
the test organisms though 1w a krser degree
than that hy spring water at 47°C, suggesting
that there was, but a very litthe therapeutic
effect of chemicals present in the spring water.
The role of such chemicals on skir s so0 far
uncertain. Cure of non-infectious diseases in-
cluding Psoriasis and Neurodermalitis was a
matter of pathological interest. Armghi (1960)
reated  Psoriasis with Arsenics.  The actual
therapeutic value of the spring wuter is not
known, but it has been observed thut cases of
Psoriasis and Meurodermatitis responded to the
regular exposure (0 spring water.

It scemed likely that a comhined effect of
temperature shock and chemicals preseot in the
water might be responsible for its therapeutic
value, In this conpection sele of Baclerio-
phages may not bhe neglected. Though, no
plaques weie observed during this smudy i
might be possible that Bacteriophages might
play an imporiant role in the therapeutic values
of hot springs. However, further studies on this

aspect arc suggesicd.
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