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Summary

This study aims to investigate the role of vitamin E and/or bee propolis as a protective agent to
ameliorate the doxorubicin-induced cardiac and hepatic toxicity by evaluating the effects of
doxorubicin on liver function parameters (aspartate Transaminase AST, alanine Transaminase
ALT, alkaline phosphatase ALP, serum albumin and total serum bilirubin), cardiac function
parameters (lactate dehydrogenase (LDH) and creatine kinase MB (CK-MB) Isoenzyme), in
addition to its effect on oxidative stress parameters (malondialdehyde MDA and total
antioxidant status TAS). Histological examination was also used to evaluate tissue toxicity in
the presence of doxorubicin, the degree of protection provided by bee propolis and/or vitamin
E on cardiac and liver tissue against doxorubicin toxicity.

A total of 50 adult male albino rats weighing 240+55 g, obtained from the animal house in the
College of Veterinary Medicine, University of Mosul, were randomly divided into 7 groups.
Group 1 (Control): Animals received distilled water orally for 22 days, group 2 (Doxorubicin):
Animals received distilled water orally for 22 days and a single intraperitoneal dose (20 mg/kg)
of doxorubicin on day 21, group 3 (bee propolis): Animals received 100 mg/kg of bee propolis,
orally for 22 days, group 4 (vitamin E): Animals received 100 mg/kg of vitamin E orally, for
22 days, group 5 (doxorubicin & bee propolis): Animals received 100 mg/kg of bee propolis
orally for 22 days and a single intraperitoneal dose of doxorubicin on day 21, group 6
(doxorubicin & vitamin E): Animals received 100 mg/kg of vitamin E orally for 22 days and a
single intraperitoneal dose of doxorubicin on day 21 and group 7 (doxorubicin, bee propolis &
vitamin E): Animals received 100 mg/kg of bee propolis and 100 mg/kg of vitamin E orally
for 22 days and a single intraperitoneal dose of doxorubicin on day 21.

By comparing the levels of total bilirubin, AST, ALP and ALT among the groups used in the

research, doxorubicin showed a clear negative effect on the liver through a significant



increase in the levels of these parameters. A severe decline in the level of albumin was shown
in the presence of 20 mg/kg of doxorubicin compared to the control, confirming the damaging
effect of doxorubicin on the hepatocytes-producing ability of albumin. The bee propolis or
vitamin E showed significant protection effects on the liver by keeping the normal levels of
total bilirubin, AST, ALT and ALP compared to control. Furthermore, combination therapy of
100 mg of/kg bee propolis and vitamin E demonstrated a remarkable synergistic effect in
keeping the low levels of these parameters. Furthermore, the bee propolis or vitamin E in
combination with doxorubicin showed non-significant changes in the level of albumin
compared to the doxorubicin group, which confirms the inability of these agents to produce a
protective effect concerning hepatic producing the albumin in the presence of doxorubicin
when they used separately. However, the level of albumin is still showing insignificant changes
in G7 in comparison to the control, which means the combination therapy of bee propolis and
vitamin E synergistically works to overcome the hepatotoxic effect of doxorubicin. When used
separately with doxorubicin, bee propolis and vitamin E significantly protected heart tissue.
This was evident by reducing the level of CK-MB and LDH and bringing them close to their
concentrations in the control group. But what is more interesting is the clear synergistic effect
resulting from the use of bee propolis with vitamin E in parallel with doxorubicin. This
combination gave a greater protective effect compared to using bee propolis and vitamin E
separately. Both vitamin E and bee propolis showed significant improvement in the antioxidant
status in the presence of doxorubicin. The histological investigation was in parallel with
biochemical data in confirming the protective effects of bee propolis and/or vitamin E against
doxorubicin-induced cardiac and hepatic toxicity.

In conclusion, one of the main causes of tissue damage in the liver and heart is doxorubicin.

The imbalance in liver and heart function indicators presented in this study amply illustrated
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how its use adversely impacts the liver's and heart's vital signs. The administration of specific
drugs, like bee propolis and vitamin E, has demonstrated a protective effect against
doxorubicin-induced toxicity. As far as we know this work is novel in showing that taking
vitamin E and bee propolis together can synergistically protect against doxorubicin-induced

toxicity.

11



ALl Asgas

coalal) Ginlly ) aulal) 53

Aaeall 20€ — Jeagal) dacls

Cresng)9uSoall e aalill aklly Clall aensh Caa8ds 8 & (ualidy Jaill mia 60

Lle) Galialyl) diad ) dadke Al
Jeagall daals [Aavall 420€
Ayl 4 ialdd) salgd Jde Jeand) lilkia (0 ¢3aS

Cllall Ja e
2al) aidall e sl ve dads
iyl
Syl Joy) iyl
dgana Ul 2 2iga .a.e.i Crall (e dlee 2iga .a.e.i
Gl aall b seladl d0uY) L) le b se L) 30V

aYove FREER



e palill gaslly Al el Caddd) S JalaS Jadll ming e cpalid ) ed Al pa s Al jall ol (e Caagll
Cialaa e o, fl3 N ALYl clil) dada 5 &l Cailla g e Gaa g ) g gall U S DA (g (s ) 3uS 52)
W Alaall A 5o 5 cGan sy S sall 3 s s (8 AV dpans apil Wiagl il (andll aladi) &5 sauslll slga!
Crpen g 3mS 53l Dans i 2SN g QA Asaail e b (i i/ 5 Jaill o ba g

- bl bl S 8 ) gl Can e Lgale Jgaanl 5ol 2 00480 055 Ll TS Lyl Tl o0 a3
il geall il s (Aajliall de gendll 5l Saill de sans) ) A genall e same V ) 3 sdie U5 (Jam el dasla
aill Ga sl e sl elall Ul gaal) i (o s 5 3uS53) ¥ e sanall iy YY sl adl) 5oyl e ylaial) el
(dail) i) ¥ de sanall V) 2 gl (8 G g ) g€ 90 e (paS / ane Y o) Blall Jahi o) gde jaglagp YY 34
) gal) il ( pelid) £ Ao penall (lagy YY 52l adll 3k e cJadll mia (e a2S / aade Vv v U eal) il
<l ) gaall s(Jadll zia g a9 ) guiS 53) © Ao ganall (b gy YY Badl cadll (33 5da (o 8 (aalid (e paS [ pala Vo
Glaall JAIs Cppn 55 g€ 93 (e Baal she ja g Lagr YY 5o adll (§u 5k e Jaill s (e paS / aada Y v e U saal)
Al Bk e - (el (e paS /arde Vo ) aad) il s (@ (el g a5 ) 5uS 52) T Ae senall (V) a il (8
Il mia e man 5y 308 52) VAo ganall 3 Y asl) G gy S 92 Ao a Blall JAlaBaal sde a5 la g YY Badl
YY sl adll (4 5l o b (ppalid (e paS [ pale Vov g Jaill min e paS [ aale Ve e U gal) H (e paalid
Y sl (8 Elaall Jals a5 ) 5uS 53 (e Basl s de ja gl

Opmans 5 38 sall glal el 8 desituall e sanall oa ALT ALP ¢AST ¢ IS0 ¢ 5 bl il gina 45 iy
ol (6 e 8 dla mlen a5 ledlall o3a il gina 85 508 3l 5 UM (e 28N e prial 5 ks il
LA 5,38 e G g s sall Jlall il S5 Laa caSatly £l G g5 smS5al) (0 piS/pale Yo 25n5 B
il siasall e Jalasd) JOA e 2 e 3 € Al s <l 5l elidll sl Jadl) min sl e sl 2 ) e 2
S all Z3all jelal (i e 3 0le ddaliall de ganally 43 5lia ALP s ALTSAST 5 ISI (s salall duasall
23] il il sinal) e alial) 8 Uasale G50 1585 & cpalidy Jadll s (e paS/pale Vo v e 58l
e sl (s sisa (A sina s G s )5S 5 e el ol Jall i el elld e 5 dle cladlall
Cvo sl A il laty Lad 3 5 805 s e Jal sall 038 5508 ade 2S5 Laa sy 5 ) susS 9all e ganay &3 )lia
S edal I Y Osest¥) (5 sie la ldld pay Juaiia JS5) Lealadin) o5 Loie Gaan g S sall 358 B
ol e sl (g 50 IS Jany -8 (el s Jail) eial S all 23l G i Laa oS3l &5 jlie G7 8 4kl
Al haan 8 Cpali s Jaill s (8 Cppman 5 3miS 33 gn Jaaiie S Aalaiiusl e G 5 ) S sall 2SI AL
de ganal) b Lagdl 38 53 (e Lagaa i s LDH s CK-MB (s sine (b JM& (3 Taal 5 138 (IS5, S IS Q)
6 5l Cpaalid e Jaill i aladind e il gal sl gy ) A0 g laia S5 ) SSYT ) o815 Al
el L Jmiia (S5 8 Cpaalis g Jaill s alatinly 40 jlie <0 Uil 5 | 505 gy 5l 138 e d s 5 ) 5u€ 50 e
el 3l IS g )5S 53 g g 8 82SY) Cililime Alla 8 U pale Uead il min g oa el (e JS
palil a5 ) aanill aa el gl 5 Jaill geial Ald g ol Al Sl 8 AilhasS sd) Sl a3l sl
gy guS gall (e

Sl dise (b O pie gy Opean g ) S 5 sa i)y AN 8 el Rl st ) QL) aaf pliall 8
Sl 5 a&I A o) Ml e Gl daladind 5 o mual 5 JS5 A jall oda b Lediall Qi 5 AN Caills

110



el 138 2y Cppeass 5 )5S gall o aanlil) aaniil) aua Uil 5 1580 (el s Jaill s e cigma 4500 J ol el
48yl Gpn s S gl e palil) panl) (e pany O S e il ing o (el JslE O g 0¥ Taa

Al

111



