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ABSTRACT

Different hematological parameters and its indices were evaluated in the study. After exposure hemoglobin (Hb),
total RBC, Erythrocyte Sedimentation Rate (ESR), Packed Cell Volume (PCV), Mean Corpuscle Haemoglobin
Concentration (MCHC), Mean Carpuscle Volume (MCH) and platelets values exhibited significantly decreased
whereas increased in total WBC count, Reticulocytes, Mean Carpuscle Haemoglobin (MCV), neutrophils (N) and
lymphocytes (L) were recorded. While eosinophils (E), monocytes (M) and basophiles (B) were not elevated or
depleted. The present study indicated the toxic effect of ethephon on hematological parameters of rabbit.
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INTRODUCTION

Hematological studies are an important diagnostit in health science and indicators of diseases@xicant tress
in living organisms. In animal chemical poisonirgd interference with hematological, biochemicatdmlogical,
neurological, etc processes. The toxicant compaunatiits constituents are varied and variables tiwer and space
around the world. Research on haematology anddimdy has grown considerably over recent decad#snrthe
more traditional field but also with other disciptis and environment.

Ethephon is inorganic substance widely used inowariprocesses. It is known as to persist and niighbme a
health hazard when used indiscriminately and witide of action on human causes diarrhea, nausedtivg,
cramps, slow heart beat, accelerate breathing, Imnuseakness, and in severe cases paralysis. Ethef#ho
Chloroethyle phosphonic acid {€:CIOsP)] is available in market as a common name ethesdeing used as pre-
harvest ripener on mango, pineapple, coffee, toratoumber, groundnut and rubber [1]. Eye may eausild
irritation, irritation to nose and throat, coughiagd chocking and even skin dermatitis. In the gmepiece of work
it has been assigned that the effects of acuteatdthdministration to rabbit as assess the possilddulations in
haematology.

MATERIALSAND METHODS

Experimental specimen

An healthy mature European rabléd;yctolagus cuniculus (Lin.) (1400+£20 gm wt) was used. They were mairgdin
in well ventilated and sterilized animal cage (8% Ilc x 45 cm W x 30 cm H) with a constant 12 hoigktl and dark
schedules. They were brought from animal farmingskeo Ajay Rabbitary, Rahata. They were feed reyulaith
fresh vegetables (200 gm) three times per day. Vene grouped in to three groups and acclimatizetb@m
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temperature (26 +°2). To the control group gives only water and fouthjle treatment rabbit were treated with
ethephon dose at 4 mg/kg body weight [2]. The dtbevas regularly provided up to 28 days.

Experimental treatment

A chemical ethephon was perched from Vijay Tradog, Shrirampur. All chemicals used were of anabftgrade.
For the experiment 2 ml chemical dissolved in Xistilled water. A regular treatment provided uRedays. The
acute oral dose was performed according to thec®ffif Prevention, Pesticide and Toxic Substancdeijoe

following the limits test procedure. The animalgevéasted over night prior to scarify.

Haematological analysis

All the animals were sacrificed at control, 7, 24,and 28 day for the experimentation. The blood was coddct
from ear artery with the help of micro syringe mthe sterilized vial containing anticoagulant ED{thylene
Diamine Tetra Acetic Acid) at concentration of 18! of blood. The following blood parameters wetadsed in
treated and controlled animals. The peripheral tafimed blood corpuscles (RBC), total white blommpuscles
(WBC) and differential count of WBCs, ESR, Platelahd Reticulotocytes were carried out. The peacgnof Hb
content was determined with the help of Sahlis faggabinometer. The absolute values of blood indsgsh as-
packed cell volume (PCV), mean cell volume (MCV)CM, and MCHC were evaluated (Table 1).

RESULTSAND DISCUSSION

The result of hematological studies under ethepgimess was depicted in table 1. The rabbit exptsethephon
resulted in a significant decrease in haemogloHim) concentration, total red blood corpuscles (RBf@cked cell
volume (PCV), MCH, MCHC, erythrocyte sedimentatiatio (ESR) and platelets were noticed. While wihitood
corpuscles (WBC), MCV, eosinophils (E) monocyté),(basophiles (B) and reticulotocytes were inceelas
compared to control rabbit.

Hb content

After exposure of ethephon to rabbit showed sigaift reduction in haemoglobin content. A toxicahbwed
effect on Hb. It is an agreement with other wor&4,5]. The depletion of Hb may lead a numbepathological
conditions such as lyses of erythrocyte, increasetimentation of erythrocytes [6]. Previous workeysorted that
the anemic state may be due to inhibition of ergihoietin coupled with enhanced rate of erythrodigtribution,
disturbed haemoglobin synthesis and haemodilufici.[

RBC count

A depletion in total RBC count was observed adtgrosure to ethephon. It revealed maximum redogtbl.3%)
at 14" day. Previous workers had emphasized different viegarding reduction in RBC count after exposuare t
different toxicant. It may be due to an inhibitedquction of RBC caused by increased erythrocytrdetion.
However decrease in RBC could be due to lower lef@rythropoietin after depression of oxygen caongtion, a
condition conducive for erythropoietin and erythrec production [9]. Some workers reported that otida in
RBC count may be due to microlytic or normocytieana [3,4,5]. In the previous study erythropeniansgo be
due to reduced haemoglobin content with haemogoj8ki

WBC count

An increased WBC value was observed in rabbit duexposed of ethephon. It is revealed that lineargased on
7" to 28" day’s exposure. WBC plays a major role in the degemechanism in animals. An immediate activation o
the rabbit immune system is showed by increaseundcytes [10]. Similar findings was also obserivefish after
exposure to toxicant [8,11]. A leucocytosis, whinhy be directly proportional to the severity of tasative stress
condition, may be attributed to an increase in ¢eytes mobilization [12]. An increase in WBC seetasbe
associated with malfunctioning of haemopoiesiseystaused by given toxicant.

Total WBC count (DLC)

In the present investigation the DLC count showlegihged due to defense against invading toxicantCWBys a
major role in the defense mechanism of rabbit. wéts found that neutrophils and lymphocytes, eosiitep
monocytes and basophils were raised in exposedaani®milar finding are also reported by Kar [13n
immediate activation of rabbit immune system isvp by increase in leucocytes [10]. Neutrophils iacacute
infection and digest them. The lysozome presementrophils carry number of enzymes that acts eadimg
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organisms. It may be a one cause of rise of nehiloom the present study. An increase in L% vakas noticed in
the exposed rabbit. It is revealed that maximun8%ilincrease on &lday’s exposure. Leucocytes are released
from the infested and inflamed area. They appeénéarinfested spots. It may be a cause of risewddcytes in the
study. While eosinophils, monocytes and basophisewfound to be increased. Chandra [10] reported tthe
leucolysis was also observed in teleost fish aftgrosure to other toxicant. An initial leucocytosiich may be
directly propositional to the severity of the causastress conditions may be attributed to anease in leucocytes
mobilization [12]. Due to administration of toxidagpsinophil, monocytes and basophils were fourttetincreased
[14].

ESR

In the present study, ESR ratio was decrease@atetd rabbit. It showed -16.7% maximum reductiongxposure.
It seems that decrease in haematocrit might haceres due to a slight hypoxia post-exposure temgtbn.
Depletion in ESR values have also been reportegtitebrate (fish) exposed to different chemical8][SSimilarly
reduced hemoglobin and haematocrit as well as rapiimentation of erythrocyte had also been not{d&d.
Changes in ESR values has been associated witks strapaired osmoregulation and increased serngitofi
hypoxia [8].

Platelet

Depletion in platelets value was noticed in thebiabfter exposed to ethephon. It had showd th@t5% and -

15.8% reduction on"7and 14' days respectively. Platelet can retract and cackedretraction due to their
thrombostain in contains which help in coagulatibract as assist to homeostasis. In may be a onsecaf

reduction in platelets.

Reticulotocytes

An increase in reticulotocytes value was obseimeatie study. It was revealed that 2.2% and 4.4éeimsed on 14
and 28' day’'s exposure respectively. Reticulotocytes isna stage of RBC genesis. Since a direct counbtis n
possible. Relative count is taken against the nurobeed blood cell. However depletion in RBC ist morrelated
with reticulotocytes. The reticulotocytes showedr@ased trend in the study.

Haematocrit [PCV]

In the study, the rabbit shows significant decrdasePCV after exposed to ethephon. It seems thptetion in

haematocrit might have occurred due to a slighbRigpost-exposure to ethephon chemical. Chan@Ci value

had also reported in fish exposed to different dbats [5,11]. Similarly reduced hemoglobin conteaid

haematocrit as well as rapid sedimentation of eogtyte have also been noticed [5]. Changes in P&\Meg have
been associated with stress [16], impaired osmdatign [17], electrolyte loss, impairment of gaskeange by qill
[18] and increased sensitivity to hypoxia [19].sétems that decreased in haematocrit value might decurred due
to slight hypoxia post-exposure to ethephon. Furtimereased erythrocyte sedimentation rate inpiesent study
might be attributed to erythropenia that is causgdeduced hemoglobin content and interference hétinopoiesis.

MCV

A significant increased in MCV value was noticedeithephon exposed rabbit. A rise in MCV value hbeen
reported [20]. An increase in MCV value may be doeswelling of RBC and/or production of large numioé
lymphocytes, disturbance of osmoregulation andictdn in erythrocytes . However, decrease in MGilues
have also been noticed [19]. Rise in MCV valuesrset® be correlated with decline in RBC count.

MCHC

A significant decreased in MCHC values were obatiaethe rabbit after exposured. Similar observatitso have
been made in fish too [8]. However, increase in MC¥hlues have been noticed after malachite greposexe
[19]. It has been suggested that decreased in MZii@s due to greater loss in hemoglobin [5]. Theréased in
MCHC values reveals greater loss of hemoglobinemrand thus, supports the above view.

MCH

A significantly declined was noticed in MCH valuesethephon exposed rabbit. Such type of findings wotice in
fish [7]. The decline in MCH value indicates hypomhic microcytic anemia in the exposed fish as alsggested
by other workers [7].
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The toxicant showed hematological alterations stitood. Hence, there is needed to take percuddimmever, the
study suggested that do not eat artificially ripgbrfruits. Use naturally ripened fruits. Tleoncerned health
authorities and law agencies should look out tlilksgal practices.

Table 1: Showing alterationsin blood parameter sand itsindices

Exposured days
0 7 14 21 28

6.2+0.4 | 59+03| 58+0.5 | 5.740.4 | 5.7+0.5

(100) (-4.3) (-6.5) (-8.1) (-8.1)
44404 | 42+03| 3.9+0.6 | 4.0+0.7 | 4.1+0.5

(100) (-4.5) (-11.3) (-9.1) (-6.8)
3.56+05 | 3.7t0.3 | 3.8+0.8 | 3.9+0.8 | 4.1+0.6

(100) (5.7 (8.6) (11.4) (17.1)

Sr. No. Parameters

1 | Hb (gm/di

2 RBC (cumrif)

3 WBC (cumn)

Differential WBC count

a. Neutrophils (%) 54+0.5 56+0.4 | 58+0.8 | 60+0.7 59+0.9

(100) (3.7) (7.4) (11.1) (9.3)
44x0.8 | 45:£0.7 | 47:0.4 | 49:0.6 | 4620.7

b. Lymphocytes (%)

(100, 2.3) (6.8) (113 (45
4 ["¢. Eosinophils (%) 01£0.7 | 0205 | 0109 | 010.7 | 02£06
: P k (100) (100) | (00.0) | (00.0) | (100)

01x0.5 | 02+0.6 | 01%0.7 | 02:0.8 | 020.9
(100) (100) (0.0) (100) (100)
00£0.0 | 00x0.0 | 00+0.0 | 00:0.0 | 00 0.0
(100) (100) | (100.0) | (100) (100)
1.210.4 | 1.020.3 | 1.0¢05 | 1.0:0.6 | 1.0:0.4
(-100) | (16.7) | (-16.7) | (-16.7) | (-16.7)
1.910.2 | 1.720.4 | 1.620.3 | 1.6:0.2 | 1.8:0.4
(100) (-105) | (-15.8) | (-15.8) | (5.3)
45104 | 45105 | 4.6:0.6 | 4.6£0.07 | 4.740.4

d. Monocytes (%)

f. Basophiles (%)

5 ESR (mm/h)

6 Platelets (cumm)

7 Reticulotocytes (%)

(100 (00) 22 | (22 (4.4)
Blood indices

20.2+0.5 | 18.3:0.4| 17.2¢0.3| 17.9:0.2 | 19.740.7
a. PCV (%) 100) | (9.4) | (149) | (114) | (25)
b, MOV 10.5% 0.5] 19.8£0.6| 19.940.5| 20.2£0.8| 19.7£0.6

(100) (1.5) (2.1) (3.6) (1.1)
18.3t05 | 17.5:0.4| 17.1+0.3| 16.50.7 | 16.920.8
(100) | (4.37) | (6.6) (-9.8) (-7.7)
27.1305 | 26.7t0.3| 26.1+0.5| 25.9£0.4 | 26.1+0.9
(100) (-1.5) (-3.7) (-4.4) (-3.7)

c. MCH (pico.gm)

d. MCHC (%)

Figuresin parenthesis are percent variation over control
REFERENCES

[1] H Kjuus, A Andersen, S Langard, Porsgrunn drel@ancer Registry of Norway. 2 Montebello, Osldl8rway,
2007.

[2] K Zahara, S Shreshtk|ora and Fauna, 2006, 12, 100-104.

[3] V Luthra, R C Gupta, Proc. £6Ann. Conf. PAS38. 2007

[4] R K Gautam, S J KumarExp. Zool. Indi, 2008, 11, 309-310.

[5] R Eisler, P H Edmundgrans. Am. Fish. Soc. 1966, 95, 153-159.

[6] M W T Tanck, C A J Hajee, M Olling, B HaagsmiHJBoon,Bull. Assoc. Fish. Pathol. 1995, 15, 143-136.

[7] D K Srivastava, A K Srivastavd, Adv. Zool. 2008, 29,50-56.

[8] Anand Kumar, S L N Reddy, Aqua. Biol. 1997, 12,53-58.

[9] H M Dutta, J V V Dogra, N K Singh, P K Roy, STSNasar, S Adhikari, J S D Munshi, S Richangsl].
Environ. Conta. Toxicol. 1992, 49, 91-97.

[10] P Chandra, D K Sharivastava, A K Sharivast¥a:cophysiol. Occp. HIth. 2005, 4, 197-200.

[11] I H J Van Vuren, M V Merwe, H H Du Predzotoxicol. Environ. Safety 1994, 29, 187-199.

[12] B K Kar, R K Mondelghase, D K Basak, S K Mupadhaya). Intracadmecia. 2002, 6, 73-76.

[13] R Juhie, S Sharma, D K Chauhan, R Reenal.&,S. Exp. Zool. India, 2009,12, 163-165.

[14] M C Riva, R Flos,Bull. Environ. Contam. Toxicool. 1993, 51, 274-282.

[15] S J Srivastava, R Sinha, D Rogqua. Toxicol. 2004, 66, 319-329.

[16] G A Wedemeyer, D J Mc Leay, In stress and (sth A D Pi Pickering). Academic Press, New Yd881.

62
Pelagia Research Library



Anant J. Dhembare Adv. Appl. Sci. Res., 2014, 5(3):59-63

[17] Jam Grizzle,Fish Cult. 1977, 39, 90-92.

[18] S J Svobodova, L Groch, M Flajshans, B \&dwa, J Bachoval, Acta Vet. Brno. 1997, 66, 111-1165.
[19] R K Srivastava, S J Srivastava]. Adv. Zool. 2002, 23, 23-29.

[20] P J Bulter, E W Taylor, M F Carpra, W Dawds J. Comp. Physiol. 1978, 127, 325-330.

63
Pelagia Research Library



