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Abstract

Potassium permanganate (KMp{3 a strong oxidant salt that is used to dissohganic
material found in water. To study the effect oMKO4) on some physiological parameters in midely
Musculus L.). Twenty four female mice were subdivided inteethhgroups, one as control group that received
intrapretonial 0.1 ml of distilled water , and tweatment groups, one received 0.25 mg and ther oth
received 0.50 mg per mice of (KMnO4) daily durimgp weeks. Blood parameters (PCV,Hb,RBC,WBC)
showed significant decrease (P<0.01) when compaitédcontrol group.
On the other hand, the study of biochemical pararmethowed significant increase(P<0.01). in GOmd, a
significant decrease(P<0.01) in GPT , and alkaihesphates , while no effect appeared in RBS , d@loo
urea , and serum creatinine when compared witkedh&ol group (P<0.01).
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I ntroduction

Potassium permanganate (KMhQs a strong Studies the effects of (KMn{p on experimental
oxidant salt used in combination with othemanimals suggested that dilute solution is irritand
treatment technologies to dissolve specific wat@oncentrated solutions is caustic to the skin seye
treatment problems caused by organic and inorgarand respiratory tract , inhalation high concenbrati
contamination in both ground and surface wat@f dust or mist may cause pulmonary edema in
supplies[1]. It is highly reactive under the comafit extreme exposure , also it may cause liver and
found in the water industry by oxidizing, a widekidney damage after injection [7]. Other studies
variety of inorganic and organic substances [2§dvised that ingestion of potassium permanganate
while it reacts violently with hydrogen peroxidedan may cause severe burns to mucous membrane of the
with concentrated hydrogen halide and othenouth, throat, esophagus and stomach [8]. Chronic
concentrated acids [3]. In this salt manganesa is ingestion or inhalation of potassium permanganate
+7 oxidation state , and this salt dissolve in wibe may cause manganese poisoning [9] and the toxicity
give deep purple solution[4] . Potassiunof it make the patient suffering from emesis ,
permanganate is a manufactured on a large scale guafuse salvation , rapid respiration and albumanur
to its manifold uses in the laboratory, in timstf [10]. Toxic effect in animals exposed to manganese
stage manganese dioxide in its natural form isduseompounds showed increase incidence of
with potassium hydroxide and heated in air to forrpneumonia among rats exposed two weeks to
potassium manganate before electrolytic in alkalimpanganese dioxide[11] .Chronic exposure to
solution to give potassium permanganate [5potassium permanganate affected by CNS included
Potassium permanganate is not yet approved by tflaggishness , sleepiness , and weakness in tee leg
U.S. food and drug administration because mofé&2] . So this study points the effect of (KM§)0On
information is needed on the environmental risk cfome physiological parameters of mouse.
(KMnQy) exposure [6].
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M aterials and methods

Test material :Potassium permanganate powdedivided into three groups , a control group and two
(500mg) product of (Tomes Peaker Company Lteatment groups. Each mice in the treatment group
India ) were brought from the local market andvere injected intraperitonialy (0.1ml) on each dose
stored in the laboratory to be used in experimentaélt (0.25 mg and 0.50 mg / mouse). While the
methods . This powder was dissolved in distilledontrol group receivly the same dose of distilled
water (10ml) to obtain a concentration ofwater. After the last dose (14) day , animals were
(50mg/1ml) and according to the primary test an thscarified and blood was collected by cardiac
experimental animals . This concentration waguncture and serum was separated. The samples of
diluted in distilled water , so the dose which hablood was stored in special tube until assayed.
been used as 0.25 mg and 0.50 mg per body weight
of mouse . Hematological and biochemical analysis Whole

blood was analyzed for RBC and WBC count by
Animals :- Twenty four adult female mice dfius using the hemocytometer methods , hemoglobin
Musculus L.) weighing (22-25 gm) were used for(Hb) by using sahli appertuse , and packed cell
this study obtained from the animals house of thelume (PCV) was estimated by microhematocrite
Department of Biology , Education centrifuge spinning for (5min at 12000 rpm) . Sugar
college . They were kept in standard diet and wate urea , GOT , GPT, Alkaline phosphatase , and
for 14 days at room temperature (25¢Bwith a 12 serum ceratinine was measured by making
h dark and 12 h light cycle . centrifuge of the samples for (15 min at 3500 rpm)

using a kit from (Biocon Germany) and read results
Experimental designs :After adaptation period for by different waves of spectrophotometers [13].
a week , the twenty four female mice were randomly

Statistical analysis :-

data was analyzed by using SPSS version 10reghults were expressed as mean = S.D , theisgmie
of the mean difference between control group andl th@atment groups was determined by revised least
significant different (RLSD) and the level of (P8Q) was used as the criterion of the statistically
significant.

Results and Discussion

This study showed the effect of the potassiumjection (KMnQ,) , permanganate reacts as
permanganate on blood parameters (Table 1) and thanganese dioxide , and its absorbed in the small
results showed that the RBC , WBC , PCV , and Hintestine competitive with iron. This leads to iron
had significant decrease(P<0.01) in the treatmedéficiency that causes anemia [18]. An iron
groups compared with the control group. responsive anemia can occur which induced with
The defect in this result of the treatment groups m manganese toxicity due to an interference with
be due to the presence of manganese in this dalestinal iron absorption by excess manganess (thi
(metabolism of this defect due to the manganesbsorption is consistent with the anemia seen in
toxicity)[14]. Ingestion high concentration ofhumans and it indicate that large amount of
(KMnO4) may cause abdominal pain , anemia amthanganese can interfere with intestinal iron
kidney damage [12]. Also it can result in poisegninabsorption) [19].
with symptoms of capillary damage , hemolyticThe results showed that GOT,GPT and alkaline
jaundice and tissue damage in the gastric mucosapifosphatase change by decrease the levels of its in
the intestinal [15,16]. treatment groups (Table2). While no significant
The significant decrease in blood parametedecrease in RBS, Blood Urea and serum cratinine
attributed to manganese that may form mevhen compared this results with  control
hemoglobin which in sufficient concentration leadgroup(P<0.01). (Table3).
to cyanosis (dusky color skin) due to the deficierithe toxicological properties of this salt may cause
02 of the blood by convert ferrous (2+) iron intaeye, skin, respiratory and digestive tract irrgati
ferric state (3+) , this oxidizing form will predipte [20]. Also injection of (KMnQ) solution in the
as ferric hydroxide and manganese hydroxide [17xperimental animals causes defect in CNS , liver
Other causes of the decrease blood parameters whed very harmful to the blood [21].
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Renal and hepatic impairment have been reportedcess manganese is excreted in bile and pancreatic
and hematological involvement was also absorbed secretion , and only small amount is excreted in
severe causes (met hemoglobinemia hemolysislrine [28]. Excess manganese interferes with the
high dose duo to massive gastrointestinabsorption of dietary iron , long term exposure to
hemorrhage [22]. This effect of the renal and kidneexcess levels may result in iron deficiency anemia
damage may lead to the defect of secretion of tlaad significant rise in manganese concentratior hav
erythropoietin and defect to the synthesis of reloeen found in patients with sever hepatitis and pos
blood cells by the effects on bone marrow[23]hepatic cirrhosis [29]. Symptoms that will appear
Higher manganese concentration in blood shown when the liver is diseased or affected in function
accumulate in liver and may affect the functioritof (jaundice, nausea and vomiting , abdominal swelling
(inhibition of liver enzymes) [24,25]. and pain ) this symptoms connected with the
The mechanism of manganese toxicity has be@oisoning of the potassium permanganate and
proposed by the decrease tissue level of protectigeisoning the manganese that means this salt
thiol , glutathione , and catalase compounds , alsttached to liver and it leads to inhibition okth
manganese enhances glutamate receptor — mediadetivity enzymes of it and this explains the defect
excitotoxicity [26,27]. Metabolism of manganese itevel of GOT,GPT, and alkaline phosphatase
similar to that of iron , it is absorbed in smal[30,31].

intestine and while the absorption process is slow

Table(1) :- The effect of potassium permanganate on blood parameters of female mice.

(N=8
RBC WBC (no. / PCV Hb

Treatment x10° mm mn?) % gm%

Control 9.200.000 4400 38.21 12.47

distill water +0.25 +0.13 +0.21 +0.11
7.800.000 2600 27.46 9.81

0.25 mg / mouse +0.42 +0.49 +1.33 +0.38
6.600.000 2150 25.60 9.29

0.50 mg / mouse +0.29 +1.87 +0.31 +0.22

» significant decrease in (P<0.01).

Table(2) :- Theeffect of potassium permanganate on GOT , GPT , and alkaline
phosphatasein female mice.

(N=8)

GOT GPT Alkaline phosphatase
Treatment IU/L 1U/L Mg/dI
Control 45.77 17.50 83.21
distill water +0.53 +1.51 +1.48
67.59 14.22 64.87
0.25 mg / mouse +0.19 +0.16 +1.78
71.33 12.61 62.86
0.50 mg / mouse +0.37 +0.64 +1.99

** significant increase in (P<0.01) .

11

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com




Table (3) :- Theeffect of patassium permanganate on Random Blood Sugar , Blood Urea, and serum Creatinin
in female mice.

(N=8)

Treatment RBS Bl. Urea Serum Creatinin

Mg/dI Mg/dl Mg/dI

Control 197.55 39.21 86.66

distill water +0.28 +1.75 +0.39

0.25 mg / mouse 191.73 38.44 82.94

+0.67 +1.98 +0.88

0.50 mg / mouse 192.50 36.32 81.81

+0.32 +1.69 +0.74

No significant decrease in this table in (P<0.01).

Conclusion

The effect of potassium permanganate showegdoup . This defect may be due to the presence of
significant decrease in the blood parameters ,GRilanganese in this salt and potassium permanganate
and alkaline phosphatase , while significant ingeeais considered a strong oxidizing agent that affect
appeared only in GOT when compared with contrairectory in the function of organs in the body

Reference

1. AW. Carlus, The potassium permanganate
methods for producing quality drinking

water. Carus Chemical Company. 44:303-
333. (1997)

2. F.M. Hamelson, and S.F. Lorenus, Material
safety data sheet. Chemical Product and
Company identification. 16: 125-140.

(2000)

. A. Fatiadia, The classical permanganate ion,
still anoval oxidant in organic chemistry. A
review Synthesis. 2:85-127. (1987)

M.H. Rijswjk, and C.W. Heusden, The
potassium permanganate method. AM J
Pathol. 9:97-102 . (1995)

K. Harry, Comparative toxicity of potassium

permanganate to non target aquatic
organism. Environmental Toxicology and

Chemistry. 25 (11):175-181. (2006)

S. R. Pike, and C.Z. Rammy, Occupational
exposure to potassium permanganate.

12

10.

11.

National Libratory of Medicine, MD. 20894.
(2007)

K.L. Adenoser, E.R. Mathalon, and G.S.
Harsean, Potassium permanganate as a
chemical product. Carus Chemical
Company. 815-823. (2004)

W.W. Barrington, C.R. Angle, N.K.
Willcockson, M.A. Padula, and T. Korn,
Autonomic function in manganese alloy
workers. Environ Res. (78):8-50. (1998)

A . R .Jay, and D.A. Young , Potassium
permanganate reactions. Journal  of
Chemical Education. Vol (80) , No (8).
(2003)

C.F. Puzzle, K.B. Fatten, and G.N.
Sallenar, Potassium permanganate toxicity.
Merck Ind. Co. Inc. (1992)

R.N. Shiotsuka, Inhalation toxicity of
manganese dioxide and a magnesium oxide-
manganese dioxide mixture. Inhalation

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Toxicology Facility. Brookharen National
Libratory, Upton, NY. BNL 35334. (1984)

S.T. Baker, and E.H. Karrersm, Potassium
permanganate as a dangerous oxidizing
agents. Mallinckrodt Chemicals.
Phillipsburg. NJ. 8865 (2004)

J.J. Kaneko, J.W. Harvey, and M.L. Bruss,
Clinical biochemistry of domestic animals.
5Med., Academic Press, San Diego, London,
NewYork, Sydney, Tokyo, Toronto, 907 pp.
(1997)

T.Y. Spenser, R.Z. Kammeleson, and G.B.
Neobathy, Methods of action manganese
mineral. The Nutrition Notebook. 800-845.

(2004)

H.E. Stokinger, The metals, In : Patty s
industrial hygiene and toxicology. J wiley
and sons , Neo York. Pp 1749-1769. (1981)

C.L. Keen, J.L. Ensunsa, and M.H. Watson,
Nutritional aspects of manganese from
experimental studies. Neurotoxicol . 20:
213-223. (1999)

A. Irgrebn, Manganese neurotoxicity in
industrial exposures : proof of effect ,
critical exposure level , and sensitive tests.
Neurotoxicology. 20 (2-3): 315-324. (1999)

P.Z. Worksafa, and S.S. Kamen, Animal
toxicity data : Potassium permanganate
strong reducing agent. Thuringowa Central .
Australia , 4817. (2006).

AWWA, (American Water Workers
Association).  Guidance  manual  for
compliance with the filtration and
disinfection requirements for public water
systems using surface water sources. (1991)

E.M. Blaurock, and A.R. Busch, The
clinical effects of manganese. National
Libratory. (4): 156-166. (2002)

G.S. Testolin, A.A. Ciappellano, F.M.
Alberino, and A.T. Jotti, Intestinal
absorption of manganese , an in vitro study.
Ann. Nutr. Metab. (37): 289-294. (1993)

13

24.

25.

27.

28.

29.

31.

. K.R. Olsen, Poisoning and drug overdose.
3 Edition Appleton and Large , Norwalk ,
Connecticut. (1999)

. S.J. Middleton, M.A. Jacyna, D.E.
Maclarene, and H.C. Thomas, A causes of
death in severe potassium permanganate

poising. Postgrad. Med. J. (66). 657-
658.(1990)

R.J. Young, J.A. Critchley, K.K.Young,
R.C. Freebarrin, and Y.l. Lolin, Acute
hepatorenal failure following potassium
permanganate ingestion. Human EXxp.

Toxicol. 15(3): 259-261. (1996)

A.G. Devenyi, Dystonia hyperintense basal
ganglia and high whole blood manganese
levels in Alagilles syndrome.

Gastroenterology. 106(4): 1068-1071.(1994)

. E.P. Brouillet, L. Shinobut, U. Mcgarry,
F. Hochberg, and M.F. Beal, Manganese
injection into the rat striatum produces
excitotoxic lesions by energy metabolism.
Exp. Neurol. 120(1) : 89-94.(1993)

M. Aschner, and J.L. Aschner, Manganese
neurotoxicity : cellular effect and blood-
brain barrier transport. Neurosci. Biobehav.
Res. 15(3) : 333-40.(1991)

B.Y. Zhang, Effect of manganese on heat
stress protein synthesis of new born rats.
World J. Gastroenterol. 8(1) 114-
118.(2002)

E. Szakmary, Development effect of
manganese in rat and rabbit. Cent. Eur. J.
Occp Med Environ Health. (1) :149-
159.(1995)

. F.R. Kalamener, and A.Z. Ashstlorm, The
symptoms of liver disease. Med. Biol. (34)
:93-99.(1998)

A.A. Valois, M.E. Prevas, and S. Dorner,
Biochemical profile., NHANES. August.
(2006)

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



4 i) o) A8 &) gﬁ (KMnO4)a‘9=\uU‘9,\1\ clinia yl A gan gaxSll g Ao ol gradl) o ALY any
(Mus MusculusL.)

éhlSJSL&wJGZ UTWEQTPON IRV WV
bt s / dadudl) £ 4"
Ll Luls /Sl gl acd’?
b padl) deala

-

dadAl)
o e Lyl A jals el 8 & gl IS el BV axdid 05 4 i) 50K 5all DY (g o sl gl Ciliaia yy a3

e elally Litia (i samas 5 lans de geneS Cilase 3aa) 5 palae EDG ) Caand U yide |6 24 320 5 dus ol gpedl) el

(s e (Jfede 0.50 , J3/pale 0.25) (e saud 52aly RN L sy 32a) 5 A

L sine Laalénil < jelal (Lagadadd) adll pans sl sargll sy ,mnd) adll iy S5, penll ol iy ) e cilaid) ) yules

k) U pe &l e el

Al a3 Lgies Ll ) Au ol iy a) s ge GOT ajdl 8 sl 5 L sies Lsliss) 5 Alkaline ph.,GPT

Ao gene go il oda Aijle de cpEb S) B 5 sl b Losl Jaes Sl R B ogaine (3 gl Al ) el

. (p<0.01)Jldin) (5 gine Cani g5 layad)

14
PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



