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Abstract — The aim of the present study was to access t
cytokine profile (IL-6, TNF-a and TGF- B) of 30 female dog:
undergoing ovariosalpingohysterectomy using autolagus
bone marrow. The animalswere randomly divided into three
groups: Gl (control); GIlI (conventional) and Glli
(experimental). In order to ac@ss the cytokines pre and pc-
operatory, 5 ml of blood was collected at moments
(before surgery) M1 (six hours after surgery), M2 48h), M3
(120h), M4 (168h). In addition, 0.5 ml of bone mawww was
collected using a myelogram. The results showed thdt -6
exhibited a significant difference between the lows average
(50.05 £ 58.35) in the experimental group and theighest
average (124.30 £17.45) in the conventional group. In the
analysis of TNFw, there was only a significant difference
between the experimental group with the lowest aveage
(40.53 + 44.03) and the control group with the higkst
average (113.63 + 99.94). With regards to TC-p1, a
significant difference was found between the expariental
group (563.46 + 405.24) and the conventional group terms
of the lowest average (347.16 = 405.25). The myelagr
showed no differences between the groups analyzethus,
the intramuscular application of autologous bone marrow
could be a therapeutic option for female dogs undegoing
ovariosalpingohysterectomy.
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|. INTRODUCTION

Animal overpopulation is a concern to both governn
andhealth professionals. The presence of errant dog:
cats is a problem especially in urban and periptaeas
since these places often do not have appropriate@asan,
which can facilitate the spread of diseases andasis

On the other hand, owrsgeare more informed about t
need for population control, and sterilization tezome
the preferable birth control method for dogs. Styde the
most common method of animal sterilization and Is0
considered the most rational, since it avoids ttass
sacrifice performed in several countries. It alscrdase
the risk of diseases that occur with the indisanae use
of contraceptive druds

In female dogs, surgical sterilization is the magtely
used and least controversial method of reprdve
control. It is definite, safe, efficient and bemefit is alsc
the most suitable for the majority of animals reider
non-reproductive purposesin veterinary practice, drug
for pain and inflammation management are admirtest
after this kind & procedure. Therefore, the aim of f

present study was to access the cytokine profilienmale
dogs undergoing ovariosalpingohysterectomy u
autologous bone marrow and trama

[I. MATERIALS AND METHODS

The present study was approved by the Et
Committee on Animal Experimentation (CEUA/UEM
under protocol number 025/2011. After receivingop
authorization from the owners, 30 clinically hegltdult
female dogs of different races were selected fithe
serial cases of the Veterinary Hospital of the &
University of Maranhao.

The animals were randomly divided into three groi
the control group (G1), which received analgesigh'
tramadol; the conventional group (G2), which reedi
benzathine pacillin (40,000Ul/kg) and the experiment
group (G3), which received tramadol plus 10 ml ohé
marrow, collected from the proximal metaphysis loé
humerus and immediately applied into the bicepsofén
muscle.

A physical examination was performed fore the
surgical procedure to measure the rectal tempexatear!
rate and respiratory rate. A clinical examinatioasvalsc
performed to measure the blood count and searcl
hemoparasites. The indirect immunofluorescence ye
(IFA) was used to accg$eishmaniasis

The analysis of the cytokines interleukin 6-6), tumor
necrosis factor alpha (TN&r and transforming growt
factor (TGFB1) was performed using ELISA. For tt
purpose, 5 ml of blood was collected from the cépt
vein at five diffeent moments: MO (preoperative); M1
hours after surgery); M2 (48 hours after surgeiB; (120
hours after surgery) and M4 (168 hours after syic

For the myelogram, 0.5 ml of bone marrow \
collected, stretched on eight slides (four slidesnf MO
and four from M4) and stained with Giemsa. This ded
a comparison of the granulocyte, erythroid and wigk
proportions.

All animals underwent the same anesthetic protc
using 1% acepromazine as a premedication (0.1
and an intravenous combir@t of ketamine (5 mg/k¢
and diazepam (0.5 mg/kg) for anesthetic inductibine
animals were intubated using sevoflurane diluted(6%
oxygen.

The animals were kept in venoclysis with
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administration of Ringer's lactate solution (10 kd/hour
during the intra-operative and pagterative period) unt
the return of the physiological parameters and tarsg.
The traditional surgical technique was adopted lin
groups.

Posteperatively, the animals were kept in appropr
individual cages where héy received water and
commercial diet ad libitum, with daily cleaning ttfe
wound with sodium chloride 0.9% for seven days. yT
were given back to their tutors immediately aftbe
point’s removal.

Data were tabulated and submitted to ANOV/
followed by the Student-Newmdfeuls test (SNK) tc
compare the means of different observation timetim
the same group and between groups, consideril
significance level of 5% (p <0.05).

\

Il. RESULTS

The results of the analysis of cytokines showed
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serum IL6 exhibited a significant difference between
lowest average in the experimental group (G3) dr&
highest average in the conventional group (G2) i@#b
However, when performing the analysis considering
five different times, there we no significant differences
between groups. There was also a statistical dififee
between the same cytokine in the experimental gi
where M1 had a higher mean value in relation tootier
moments, with the exception of h

When analyzing TNFe serun, significant differences
were only found between Glll, with the lowest awgr
(40.53 + 44.03), and GlI, with the highest averae3(63
+ 99.94). No significant differences were obseniac
relation to the moments.

The levels of TGH1 revealed signifiant differences
between the experimental group and the convent
group, which also produced the lowest average.hir
analysis between moments, there were only sigmifi
differences in Gll, where MO was lower than all titber
moments (Table ).

Table 1 —Mean and standard deviation for measurements -6, TNF-a and TGFB1 in female dogs undergoir
ovariosalpingohysterectomy.

Cytokines  Groups MOMENTS MEAN Min. Max. Value
Mo M1 M, M3 M, +S.D Value

G1 89,039 125,24 132,29° 62,789 76,289 96,83° 0 494,33
+ 126,30 +90,2¢ + 161,23 491,65 492,97 +114,45

IL-6 G2 150,409 230,62 113,19 66,482 52,542 124,36 0 1049,88
+309,62 +303,4’ +183,87 465,37 51,26 +217,45

G3 31,88% 104,5(*° 31,36% 37,56% 45,81% 50,08 0 210,00
+57,01 +72,2( +44,72 +44,10 +43,13 458,35

G1 77,749 96,2(% 136,90 102,39 84,779 99,94 0 527,22
+70,10 +98,7% +165,91 +108,18 +119,95 +113,63

TNE-a G2 67,939 63,2¢% 139,409 54,939 33,799 72,28%  5.00( 774,33
+61,82 +47,97 +229,90 +47,11 42551 +112,56

G3 49,734 33,464 36,21° 36,74° 47,614 40,53 0 171,22
+62,36 +52,6¢ +47,04 +29,00 26,24 +44,03

G1 701,524 552,87 482,229 474,009 726,232 576,33 0 1237,50
+331,68 +179,8¢ 274,51 +376,41 +352,05 +318,13

TGF-p1 G2 119,90 339,2¢% 606,86 225,932 468,092 347,16 0 1556,25
+306,85 +441,8: +449,37 + 185,64 +503,09 +405,25

G3 799,022 555,742 527,509 610,19° 293,142 563,46 0 1546,00

+400,95 +387,7¢ +294,24 +525,07 + 40,02 +405,24

Averages presented without data transformation.
perform the analysis of variance, values were foansed
by the square root of x. Mean (x SD) followed byns:
letters in lowercase and uppercase line in colummak
differ by SNK ap> 0.05. Test for Nmality of errors:

KolmogorovSmirnov: D = 0.09, P = 0.0¢

The myelogram analysis revealed no statistic
significant differences in the variables studiedther
between groups or moments (Table

Table 2 — Mean anstandard deviation of the myelogram in dogs undargovariosalpingohysterectomy: granulocy

erythrocyte and myeloid series.

Moments Gl Gll Glll
M, Granulocytic series 51,80+7,0%° 54,60+4,84° 48,80+7,60°
M, Erythrocytic series 39,3044, 40,1045,04° 37,3045,96°
M, Myeloid proportion 1,35+0,34° 1,24+0,2%° 1,52+0,4%°
M, Granulocytic series 55,30+5,04° 60,30+6,27° 60,30+5,39°
M 4 Erythrocytic series 35,9045,16° 34,40+4,00° 32,60+3,2%°
M 4 Myeloid proportion 1,57+0,3° 1,79+0,36° 1,87+0,36°
Overall average (Gs) 53,55%6,25 54,55+8,03 57,45%7,05
Overall average (Es) 37,60+45,09 37,2545,31 34,9545,22
Overall average (Mp) 1,46x0,34 1,51+0,41 1,70+0,41
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Means followed by different letters, capital lestém the
same row and lowercase in the same column, diffdng
SNK test at 5% significance between groups and ¢
parameter respectively.

V. DISCUSSION

Although ovariosalpingohysterector be a relatively
simple surgical procedureany surgical interventio
promotes tissue damage and as a consequencertjuamn
trauma or inflammation of tissué develop a complex
series of reactions that aims to eliminate offending
agent and aid in tissue repair.

The acute phase response is part of nnate defense
system of animalgrotecting it from truma, infection and
inflammation. During this processe wide range of

mediators are released by the tissmacrophages and

blood monocytes, including cytokingsarticulary TNF-u
and the interleukins IL-1 and 1&; whichare the principal
inducers in the synthesis of acute phase prc.*

The lowest rates observed in the levels 0-6 and
TNF-a in the experimentalrgup showed that there wa:
decrease in the inflammatory reaction, which is omm
in surgical procedures, even considering the dasfe
tramadol and bone marrow used to stimulate thehegid
of opioid receptors. These were able to prevent
elevation of IL-6 and TNFe, except in the convention
group, without delaying the healing process, wi
occurred normally in all group&

With regards to the dosages of T-B1, there was a
similarity between the experimental and controlugps
demonstrating hat the healing process occur
satisfactorily. Furthermore, this cytokine may alsave
decreased the level of cytotoxicity produced by €llsg
thereby reducing the expression of other cytokoretheir
production’®

In the present work, bone marroplays a role as
immunomodulator since it is capable to produce 1
kinds of cytokines and growth factors, which cdmite in
the healing process as is describe®. In Veterinary
Medicine, autologous bone marrow transplantatios
been used mainly in wound healthgnd bone repe.

V. CONCLUSION

The autologous bone marrow used in animals ca
applied immediately before the animals are subuhitte
ovariosalpingohysterectomy (OSH). Pro and -
inflammatory cytokines exhibited balanced actiduring
the ovariosalpingohysterectomy of female d

VI. ACKNOWLEDGEMENT

The authors would like to thank Dr. Daniel Prast
Chaves for technical supporfhe authors declare
conflict of interest related to this report.

(1]

(6]

(7]

(9

(20]

(11]

International Journal of Agriculture Innovations an d Researcl

Volume 4, Issue 4ISSN (Online) 231-1473

REFERENCES

B. V. Goethem, A. SchaefeBkkens and J. Kirpenstejn (2006,
February 10). Making a rational choice between iet@amy anc
ovariohysterectomy in the dog: a discussion of likaefits of

effects.Veterinary Surge [Onling]. Available:
http://onlinelibrary.wiley.com/doi/0.1111/j.1532-
950X.2006.00124.x/epdf

W. P. Concannon (1997). Endocrinologia reprodu

contracepgéo e terminagdo da gestacdo em céds SnEttinge
and C. S. Feldman (eds): Tratado de medicina iatesterinaric
(ed 4). Séo Paulo, Manole.

P. D. Eckersall (2000). Recent advances and fytrtospectsfo
the use of acute phase proteins as markers ofsgiseanimals
Revue de Médecine Vétérinaire.Vol. 151, no. 7, ppi-584.
[Online] Available:
http://www.revmedvet.com/2000/RMV151_577_Epdf

C. Cray, J. Zaias, N. H Altman(2009, December).AcBhas:
Response in Animals: A Review. Comparative medicines9,
n. 6, p. 51726. [Online] Available:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC279883df/crr
2009000517.pdf

TR Ulich, J del Castib, IK McNiece, ES Yi, CP Alzona, SI
Yin, KM Zsebo (1991, October 15).Stem cell factar
combination with granulocyte colo-stimulating factor (CSF) or
granulocytemacrophage = CSF  synergistically  incree
granulopoiesis in vivo. Blood Journal, Vol. 780. 8, pp 1954-
196. [Online] Available: http:/ www.bloodjournal.org/ cgi/
reprint/78/8/1954.pdf

C. R. Lee, D. Mctavish and E. M. Sorkin (1993). mealol. A
preliminary review of its pharmacodynamic and phacokinetic
properties, and therapeutic potentin acute and chronic pain
states. Drugs. Vol. 46, pp. 3B30.

J. H. Curfs, J. F. Meis and J. A. HoogkeKorstanje (1997,
October 1). A primer on cytokines: sources, reaspteffects
and inducers. Clin. Microbiol. Rev.vol. 10 no. 4. r4:-780.
[Online] Available: http://cmr.asm.org/content/10/4/742 fodif
J. M. Zhang and J. An (2007, November 30). Cytaoki
inflammation, and pain. Int Anesthesiol Clin. Sgrinol.45 no.
2, pp. 27-37. [Online] Available: http://Amww
ncbi.nlm.nih.gov/pmc/articles/PN2785020

Y. Liu, D. S. Dulchavsky, X. Gao, D. Kwon, M. Chagpf.
Dulchavsky and S. C. Gauteg(December, 2006).Wound repair
by bone marrow stromal cells through growth fagtarduction.
J. Surg. Res.Vol. 136, Issue 2, pp.—341.

A. Akela, S. K. Nandi, D.Banerjee, P. Das, S. Roy, S.
Joardar, M. Mandal, P. K. Das and N. R. Pradl(2011,
December 14). Evaluation of autologous bone maimowound
healing in animal model: a possible applicationaatologous
stem cells. Int. Wound. Journal, Vol. 9, Iss5, pp. 505-516.
[Online] Available: http://onlinelibrary.wiley.co
/doi/10.1111/j.174281X.2011.00909.x/p(

R. Hobbenagh, P. Mahboob, S. Saifzadeh, J. JavhhkhRY. Y.
Manesh, R. Mortezaee, S. R. Touni, E. Hosseini,
Aghajanshakeri, M. Moloudizarc and S. Javaherypour (2014).
Histopathological features of bone regenerationaincanine
segmental ulnar defect model. Diagn. Pathol. \@olno. 59
[Online] Available: http://www.biomedcentral.co
content/pdf/1746-1596-89.pdi

AUTHOR'S PROFILE

Antonio Augusto R. de SOUS,

29/09/1959. Doctor of Veterinary Science. (UFRF
Cidade Universitaria Paulo VI, Cx Postal 9, Tirjc
Sao Luis, MA 6505-310, Brazil. Tel: +55 98 98836-
8657; +55 98 32434124; Email: vetfcoa@bol.com

Copyright © 206 IJAIR, All right reserved
742



