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Abstract

This research aims to study the effect of medicinal plants on the health status of sheep and
the quality of their products. Experiments were conducted on 80 sheeps of Ouled Djellal, aged
about 18 months, under the same conditions; then divided into 2 groups with 40 individuals in each
group. One of the groups used Artemisia campestris and the second one, Thymus algeriensis
extracts: Both Methanolic (MeE) and aqueous extracts (AQE) were prepared. Antioxidant activity
was evaluated in vitro using DPPH and B-carotene tests. In vivo antioxidant activity was also
estimated in sheep. The activity and amount of enzymes and peptides of the antioxidant system in
the sheep liver that consumed these plants and the components of the milk were evaluated. The
results showed that the different extracts contained significant amounts of phenolic compounds,
flavonoids and tannin. MeE and AQE of Thymus algeriensis were found to have the highest
number of polyphenols (188.54 + 0.025 and 196.63 + 0.036 pg / mg, respectively), compared with
the MeE and AQE of Artemisia campestris. MeE and AQE of the plant Artemisia campestris were
(20.86 £ 0.026 and 12.93 + 0.005 pg QE / mg) compared to MeE and AQE of Thymus algeriensis.
In the case of tannin , the highest amount was recorded in MeE for both plants (686 + 0.016 g
TEQ / mg for Artemisia campestris and 681.11 + 0.017 pg TEK / mg for Thymus algeriensis)
compared to aqueous extract. The results of the high activity antioxidant DPPH assay with I1C50
values were very similar to those of MeE and AQE (0.020 mg / ml and 0.021 mg / ml) of Artemisia
campestris and 0.025 mg / ml and 0.022 mg / ml of Thymus algeriensis. The beta-carotene /
linoleic test showed that MeE for Artemisia campestris and AQE for Thymus algeriensis had the
highest antioxidant activity (77.33% and 68.45%, respectively). The analysis of antioxidant results
in the liver showed a significant decrease in glutathione level and fat burning as well as a decrease
in triglyceride enzyme activity, GST, CAT, and the effect of glutathione peroxidase activity in the
group of medicinal plants compared to the other group. Concerning biochemical indicators, the
experiments showed significant changes, summarized in a significant decrease in the mean
cholesterol concentration (0.55+0.017), triglycerides (0.26+0.015), glucose (0.41+0.010) and
Creatinine (8.54+0.26) in sheep that were they consumed medicinal herbs compared to the group
that took the artificial feed. With regard to the analysis of milk ingredients, the concentration of the
total index of bilirubin (4.58+0.22) increased significantly in the same category. As for the urea
index (0.27£0.010), it remained the same and no significant change was recorded. Analysis of milk
composition revealed a significant increase in the proportion of fats and proteins (6.06 + 0.73;
7.23+ 0.68) respectively compared with the control group. The reverse was observed in the group
that treated by the medicinal plants compared to the control group. This stud y showed the

importance of using medicinal plants to reduce oxidative stress in herds.

Key words: Artemisia campestris, Thymus algeriensis, polyphenols, DPPH, antioxidants,

biochemical parameters, milk, Herds.



Résumeé

Le but de cette recherche est d’étudier l'effet des plantes médicinales sur 1'état de santé des
ovins et la qualité de leurs produits. Des expériences ont été menées sur 80 brebis de la race Ouled
Djellal, 4gés d'environ 18 mois, dans les mémes conditions d'élevage; divisés en 2 groupes avec 40
tétes chacun, en utilisant les extraits de deux plantes medicinales : Artemisia campestris et Thymus
algeriensis : Les 2 extraits, I'extrait méthanolique (MeE) et I'extrait aqueux (AQE) ont été préparés.
L'activité antioxydante a été évaluée in vitro en utilisant des tests DPPH et B-caroténe et in vivo
chez les moutons. L'activité et la quantité d'enzymes et de peptides du systeme antioxydant dans le
foie du mouton ayant consommé ces plantes et les composants du lait ont été évaluées. Les
résultats ont montré que les différents extraits contenaient des quantités importantes de composés
phénoliques, de flavonoides et de tanins. Le MeE et I'AQE de Thymus algeriensis présentaient la
plus grande teneur en polyphénols (188,54 + 0,025 et 196,63 + 0,036 pg / mg, respectivement), par
rapport au MeE et a I'AQE d'Artemisia campestris. Les valeurs de MeE et AQE de la plante
Artemisia campestris sont de (20,86 + 0,026 et 12,93 + 0,005 ug de QE / mg) par rapport & MeE et
AQE de Thymus algeriensis. Dans le cas des tanins, la quantité la plus élevée a été enregistrée dans
MeE pour les deux plantes (686 + 0,016 ng TEQ / mg pour Artemisia campestris et 681,11 + 0,017
ug TEK / mg pour Thymus algeriensis) par rapport a I'extrait aqueux. Les résultats du test DPPH
antioxydant a haute activité avec des valeurs ICs, étaient trés similaires a ceux de MeE et AQE
(0,020 mg / ml et 0,021 mg / ml) d'Artemisia campestris et 0,025 mg / ml et 0,022 mg / ml de
Thymus algeriensis. Le test du Béta-caroténe / linoléique a montré que MeE pour Artemisia
campestris et AQE pour Thymus algeriensis avaient I'activité antioxydante la plus élevée (77,33%
et 68,45%, respectivement). L'analyse des résultats de 1’antioxydant dans le foie a montré une
diminution significative du niveau de glutathion et de la combustion des graisses ainsi qu'une
diminution de l'activité enzymatique des triglycérides, GST, CAT et l'effet de l'activité de la
glutathion peroxydase dans le groupe des plantes médicinales par rapport a l'autre groupe. Les
indicateurs biochimiques ont montré a leur tour que des changements significatifs, traduits par une
diminution significative de la concentration moyenne de cholestérol (0,55 + 0,017), de triglycérides
(0,26 + 0,015), du glucose (0,41 £ 0,010) et de Créatinine (8,54 + 0,26) chez les moutons ayant
consommé des herbes médicinales par rapport au groupe qui a pris la nourriture artificielle.
Concernant 1’analyse des ingrédients laitiers, la concentration de I'indice total de bilirubine (4,58 +
0,22) a augmenté de maniére significative dans la méme catégorie. L'indice d'urée (0,27 £ 0,010),
n’a subi aucune variation. L'analyse de la composition du lait de brebis a révélé une augmentation
significative de la proportion de graisses et de protéines (6,06 + 0,73; 7,23 + 0,68) respectivement.
L'inverse a été observé dans le groupe traité par les plantes médicinales par rapport au groupe
témoin. Cette étude a montré I’importance d’utiliser des plantes médicinales pour réduire le stress
oxydatif chez le cheptel.

Mots clés: Artemisia campestris, Thymus algeriensis, polyphénols, DPPH, antioxydants,
parameétres biochimiques, lait, Cheptel.



10

gl

Al aaldl

A alaYh (adldl
A iy (il
JSaY) Al
Jlaall dails

ol il Al

Lf)Lm alall
Siall G ale W Ay 5 Y Juadl

................................................................. ple V) (8 OV (s’ 3,

................................................. JAl IS5 Gl e W) aness 1.3,
......................................................................... Jll 4 lief 11,3,
Ja Apan alie§ 21,3,
....................................................................... QA ddale olief 3.1.3,
....................................................................... Jisll ddadle alief 4.1.3,
............................................... LY g g bl e YL i 2.3,
...................................................... o geall Z U] OV de gane 1.2.3.
......................................................... el ) OVl de sens 2.2.3.

........................................................................

........................................................................... O Caua 1,14,
(Jl 25f) dianll Cain 21,4,
........................................................................... LBl e 31,4,
.................................................................. die o sl el pea B 2.4,
e nig e U AL 3.4,

...........................................................................

..............................................................

...................................................................................

.......................................... (systeme extensif) &iSe pall laaill 1,15,
............................... (systeme semi intensif) —&iSe Cauaill bhaill 2,15,

................................................ (systeme intensif) —eiSall kaill 3,15,
................................................................................ Pl ¥l 4325 2.5,

eyl vie dspmall 40 125,
aieYldaa 35,

0,
=
ot
[}
[V
£

...................................................



......................................... e ¥ sl A () ¥ g1 5l (e 2.3.5.

....................................... 45 ) sial) e 43el) 5 450 £ g (il yel (3.3.5.

...................................................... e ¥ 3 aanill Gial jal ey 4.3.5,
(:\_J.A.Gw\ e}ml\) L g i) Alladl) @ld clilll 5,35,

e Y cilatia 1 SEI Juadl)

2

2
2
2

.................................................................................................. Jaae 1

...............................................................................

.............................................................

.................................................... (phytothérapie) ey CM\.

...............................................................

........................................................... )JUAJ\L;@H‘L—U-\J\@J}. :

E
b
B
E .
e
B

..................................................... U gaad) die dadal) LA aladtial
.................................................................................... J sl k—*‘m—\c

............................................................................ Aol gudl) Galaay) 1,
Unpl) 4 gidl) Galeay) 1.1,
................................. (Hydroxybenzoic) <b syl paes Glsida 2.1,
.............................. (Hydroxycinnamic) <lueliwd) ames Gildida 3.1
il 53 @A it g Cwilda g 2.2,
........................................................................................... Ll 3,
...................................................... J sl Clanasl ds o gl dplalisl) 4,

...............................................................

........................................................

................................................................. (Lamiacée) 4 54l alile

...................................... (Lamiacée) 4 salll alilal &) jaall jLESY) 1,

......................................................................... Alall 3 LY 11,
...................................................................... Aol A Lasy) 2.1,

.................................................... (Thymus algeriensis) o saill 2,

‘;31..\..\]\ : \ | 2
...........................................................................

.......................................................................... ) caatll 2.2,
sy Laidl 3.2

...........................................................................

4l 3.2,
........................................................................................ a5 04.2.
2aail) 41083 5.2,
dniamall 3l 54l 6.2.
Osaall g Al Gl (7.2,
......................................................................................... 02 8.2,

NN DNPNMNPNDDNDNDNDNDNDDNDDND

ddal) bilally Audadl) 4 C)\:d\ Gl 2,

AR RARARADRNWWWWWWWWNRNNRNNN RN

A s 2L 2
@}SSJJL.AAJ?UI:‘YQ_\.\LQDJSM 1.

2



O il bl 8 eV lexinl) 4.2, 4
B s (Artemisia campestris) <ésall 3, 4
3D et Al 8 Lyl 1.3, 4
3D et r e Sl Caasll 23,4
B0 e e el Gl 334
B0 e, oy 5Ll 4.3, 4
L il Ol s cYlexind) 5.3, 4
B0 e, ol e YL ai8Ble 5 sauslill dleay) | 5
BT ettt St dlea¥) 1.5
BT e 3aSY) Clalias 2.5
BT e daa 3Y) 30Vl Clalias 12,5
38 e Superoxide dismutase (SOD) &\l b gey 1.1.2 .5
38— (CAT) Nus 21.2.5
T S (GSH) wssilishal) Jland s 5 .3.1.2 .5
L (GR) wsilislall ) 331.4.1.2. 5
(il Cailal)
Jazdl 3k s ol sall 1 J Y Juadll

QO e 400 el gl g3 ]
AO oo Al )l dilaidd ol (ym ye 2
B2 e e Fldl 1.2

B et syl s 011, 2
B2 e, e gall 5 4yl jUaay) 2.1, 2
A5 ettt et e et et L N.3.1.2
BB e ——————— Lyl 2.2
AB oo Y aaain 1.2, 2
A e e e ra e il eUazll 3,2
B e ———— e ———— il s 4,2
B s Al all 8 Alaatiinall i) sl | 3
BO oo eeeeeeeeee e eeeseeeeeseeeeeesee s sees e esee e s ses s i Laanall LY 4
DL e 506y 5 bl ol 2,4
DL e ————————— Janll 38y )l 3. 4
DL e oAty 1.3, 4
o3 RSSO TPPPPRRPN dlull salall Humad 1.1.3. 4
32 Sl paliindl 2.1.3.4
B2 ettt OsiY) palites 3.1.3. 4
3 OO Al Galiiidl 45525 4.1.3. 4
D e oAt 353 e s 51,3, 4
B3 e, Aaliall Claldiiaal 8 4 il LS jall 85 2.3, 4
53 ... ohat¥l 5 5 Adbia ) claliinal 8 4K J gl clane i 1.2.3. 4
54 .. 0eat ¥ 53N Akaa Clalitial) b Sl g @l WS i) 2,23, 4
B e QN gLl S 85 3.2.3, 4
55 e, iN Vitro o=l G 7 A 3000 saliadl) dulaliall 4 50, 3.3, 4
55 (DPPH) 2,2-diphényl-1-picrylhydrazyly Wia) Jlaxisls sl 3 80 1, 3.3, 4



] Ll AW (5 sise e 3280 aliadl) 4laliil) 4l 2 5
BB oo e e s e s e s e e e esaeeeean Gl guall Aleles 1.5
BB e slac ) 3T 5 il sl Ji8 1. 5
BB eeeeereeeeseeennness e 280 & (TBARS) sl saus 85 2. 5
D e, (GSH)wﬁUM‘ Ssiue pasi 3.5
D8 et catalase J dw 3y Llaliall pasig 5
B8 e AihasS sl Ol di5all 3 ylae L 6
D8 e —————— e eﬂ\ s 1.6
D s 4 gell Oy 5all 3 jlae 2 6
B0 et Lysll 3 lae, 1.2, 6
BO e OSslall s lae 2.2, 6
Bl s Jo il sSI13 plaa 3.2, 6
B2 ettt Oy SN 3yl 42,6
B4 o Akl g S (Bilirubing) o i) 3 jilee . 5.2, 6
B e et 2 plall A3 plae, 6.2, 6
B7 e ulall 410aSh 480 sl 30 gal) 48 ja 7
BT ettt a e e (pH) 420 odld 1.7
BT ettt re s enas Ofisodl pais 2.7
BT ettt et A yass 3,7
BT ettt ettt ettt eaen. sl naas 4,7
B8 ettt b et ens Suaa) Jilail) 8
Al 5 il ;AN Jeadl

B ettt st eaae e o=dAainy) 1
B e A G gl padlail 1.1
69 Thymus a3l Jaaelball (5 sisa s Glay 830l ¢ DY 53dll ¢ a0 2.1

.................................................... Artemisia campestris s algeriensis
72 e, il 8 i) Glaliiiall 3O sliad) Tl a8 3,1
T2 e, (DPPH) 2,2-diphényl-1-picrylhydrazyl s3> 4al )} e 308l 1.3.1
4 T Ll silll mes/ B-carotene ksl 1.3.1
TT e, >N KD 8 308 saliaal) Ll yas 2
T8 e (GSH) ¢satislall 1.2
B0 et r e (MDA) aleal¥) Sl 5l 2.2
Bl e (GPX) JpsaS 5 ym 0986 olal) 3 2
B e (GST) ) auasl 5 () ¢y 586 sla) 4.2
B3 ettt ettt e e (CAT) 52 5.2
B s e VI aal 40l gl il ydi5all 3
8D e e e Js i Sl 585513
B et S ol 58 55.2.3
B8 e Y _alall (336 58 53,3
B et OS5kl 58 5 43
00 ettt ettt eaeans Losdl 58553
O e Cpiiy S 5S 5.6.3
03 et ple V) cula i Sa 4



03 ettt e ettt ————— Osaall s 1.4
O et ———- gl ans 2.4
06 e pH s 2 3.4
DT ettt ————— all 4 4
08 e e syl allds )y 54
L00 e ettt e e et eaes EONIENY
108 ettt el all Al



Jshaall Al

T e e SLA Caia GllE ] Jgan

T e Aimall i lld 12 Jsia

T e DA Caa Gluld 3] g2

D e o) yaad) ABLLL Luld 4 J g
L0 e el AL luld o5 J gaa
14 oo pLie U 4l 5l 5 dpanal) Lial e 16 J g
L e Ll e (al Y1 17 930
15 e, L)l siall e 4l e Al il yaY) aal 18 Jda
20 e ey seldls jadl gall Jasall (5 gl 19 Jgaa
20 e Gl il cula 8 clidiall S ghe 110 Jga
Bl e, A sl LS jall g o gl dplaliill 17 J g
43 At 43Y 51 2017/2007 4siall da Al g3 ) all s jo Jass 5ie 112 J g
A3 e, At AV 1 2017/2007 (ale) sUaa¥) dals Jaw gia 113 Jsa
A5 oo, 2006-1971 7LV e ju bans 51 114 J 92>
BB oo, At Y 5l o )Y PO 115 Jgaa
BO e Al all bl saad 400N 5 0¥ e gaall Sl slea 116 J g
69 e ol gaill g i Bl Sl 5 i) g Alal) aldiiall 350 je 117d 92

Ooat ¥ 5 31 s¥) claliived 2eball (5 sine 5 il 53 N 5 J sidll a8 118 J g2

[ A. campestris <l

St W s 5 Y1 Claliiiedd 42 Lall (s sina s il 53 Ml 5 J gl 4aS 119 Jgaa

71 ..
.............................................................................. T. algeriensis <l
78 W ale Y die Clagiad) 5 ile 30U 32083 Baliaall Alaliill  yadi 1 20 Jgaa
Fall Ll s il A5 jlie Calall 5l

D R R R R RN e

<1 S e V) aal diliasS gl U sSall 38 i diliaa W) il 127 J g
04 e ulall Al Sl dilan V) =l 122 J gaa

-



& _alidal) daild

% : Rendement en %.

A.A: Acide ascorbique.

ADN: Acide Désoxyribonucléique.
AQE : Aqueous Extract

BHT : butylated hydroxytoluene

CAT :Catalase

DMSO : Diméthyle sulfoxyde

DNA :Deoxyribonucleic Acid

DPPH : 2,2'-diphenyl-1-picrylhydrazyl.
EAG : Equivalent d’acide gallique

EQ : Equivalent de quercetine

GAE: Gallic Acid Equivalent

GPx : Glutathione Peroxidase

GR : Glutathione Reductase

GSH: Gluthathion.

H,O, : Hydrogen Peroxide

HOCI : Hypochlorous Acid

ICs, : Concentration permettant d’inhiber 50 % du radical DPPH.
LOO- Lipidperoxyl Radical

MeE : Acetone Extract
MPO:Myeloperoxidase

NO-e: Nitric Oxide Radical.

NOS: Nitric oxide synthase..

O,*— : Superoxid Radical

OH° : Hydroxyl Radical

OMS : L'organisation mondiale de la santé.



ONOO- : Peroxynitrite .

QE : Quercetin Equivalent

RNS : Reactive Nitrogene Species
ROO-:Peroxyl Radical

ROS: Reactive oxygen species.
SD : Standard Deviation

SOD: Superoxide dismutase.

ssp : Espece.

TAE: Tannic Acid Equivalent
TRX : Thioredoxins

UV : Ultraviolet.

XDH : Xanthine Dehydrogenase
XO : xanthine oxidase

Z. album : Zygophyllum album L.
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L sl S 5e Jelaill 138 oo mi g ¢ (POD) Jlaws syl 2525 4 (phénol Ampirone) ¢ sl
(Quining) (o>wsau

B-D- Glucose + O2+ H20 GOD, Acide gluconique + H202

H202 + Phénol + Ampirone POD.  Quinone + H20
Ueaivsall (ol I m

384 il Sl ad) <)
J1Jse 192 Tris PH7,4 ol J Y il

I 50 ke 0,3 Phénol Jsié | Tampon ale<ll
J /22515000 |  Glucose oxydase (GOD) luwSi S ke Sl el
J /522 51000 peroxydase (POD) DS 5 m Slay 33y

J/dse 2.6 |  Aminophénazone -4 sl siald-

Jdlel 21 ) S slall J slaa =Ll J slaal)
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¢ 5325 2al) Llally o g g o SN CallSl 55558 8 J 5V a5 5 8 (5 sina cy s ATy
(L) Al (uilaie Jslae Je Jans s

dasll 43, )k m
el Ll Jsladl | G J el
1 1 1 (o) Jandl aillS
- 10 - (Ss080) (euladll J slaall
10 - - (s 8) Al

a3 37 50 n da ) g (358 10 5aa) & iy lys LAl 2y (i) jpant o
U“’L:‘S" ?)3:’} U)m J‘)ﬁi"“\ dﬁ‘ g dhj ‘d-‘\’d\ .L,)M 3‘)\‘); :\._AJJ uﬁ :\.E;tﬁd 20 Al ji ‘u-"-“ ?LAA
sl 505 aie diell aliaial)

AU A8 Cnn sl IS (8 S lall S S lus

bl Jslaall 3 5l x(B-C\B-A) =J/§ JsSslall 38 5
(bl dsladl: C sanY) Jesall . B Al A

Jofud o<1l 5 ylea 3.2, 6
il =

Jsind Sl (san Cua cchop- PAP 4y 31 4y slll 46y jlal) aladinly J g st S 58 55 anad o)
AN Yol (385 sl il Siaa il

Ester de Cholestérol + H20 CHE cholestérol + Acide gras
Cholestérol + O2 CHO D 4 - cholstenone + H202
2H202+ Phénol+ 4-aminophénozone POD - Quinonimine + 4H20

Alaxiial) L_LZUSS\ n

(Y1 Jsaall 8 daa sall Spinreact «ad S e 43kl o3 aixd
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3aa ]l <l (Sl ad) )

J/ Jse 190 | Pipes PH 6,9 gy - 01 as<

d/dse 26 | Phénol Jsid alarall

J /5225300 | Cholestérol oxydase J il £ 02 ik

J /52251250 | Peroxydase DS 5y Clag Y
J/ 3223300 | Cholestérol estérase Ol Js il <
J/Jse 0,4 | -Aminophénazone -4 O silg

J2 2200 (bl J s yind Sl J slaa =kl J slal)

oatiadl Yo J gk i 5l 505 e i
UA&‘JJ"}‘J@JJ‘%};@)A‘C}?S‘1M&\3JJJG(;2MN\SJ}J&LSJSM‘_"‘¥
25511 15 (e ) om a0 (b a3 40 aal e Llal) 5y & eilaie Jglae o Jpanll dal

-

Asn
Jol i
Al bl Jslaall | Gan) Jsladl)
I I I () el G2
- 10 - (Al Se) (bl J slaall
10 - - (s Sa) daall

A2 8 (3383 5 5aal 7 i) (6 gine o 55 5 s Ledala oty (oY) juzas aay
Ax 0375,

(bl ol 3 5) I 2 x(BVA) =l Js sl S 5 5
Bl gl Galeaia¥) 305 A
il Jlaall i guall abiaial 303 :B

O <) 3 plan . 4.2, 6

62



Al 2l (5 5 g ) sl

fisal) =
sty A o KU dels e dldie YU @l g deaall 8 oy KU 508 55 30a3 5
JSGEA Gl 38 5 e ol pead S e JSE @b Sl (iaes 2a «(Hydroxide de sodium)
Adall iy SN Bad (Sl

axiosall Cail &I m

D Y Jsaall 8 daia gl spinreact «id) S e 48 jhall i adiad

38 all il <l ail <)

JJdse 7.5 | Acide picrique ER RN 01 <l L
J/Jds.29 | Hydroxide de sodium p 330 puall 1S g 50 02 il LI
J&a20 bl ity SI Jglaa | @l J slal)

5510 - 4904 se J sk die dpaliaial 528
o ol 1083 jfinse g 3all i il oLl J 02 5 01 (b lSH &y glasiall slanY - s

Adsieda )320- 158 ada 0

ol 0

gl bl Jslaall | an) Jsladl)

100 - - (S5 8a) (ubal) Jslaall
: 100 : (s Sa)snl
1 1 1 () Janll i

Oy i o8 ¢ Janill Ao i Jasca s slagish Sleadl (8 gl ) 5ol 5 s Jadal) - e
490 xie 5 5 30 vie jia sili 510- 490 e Aisall Lpaliaiay)

) A o133y (i S A 3858 lea

bl Jdaall 58 5320 x(B-C\B-A) =J/g S slall S 5

Ainll A

oanY! Jsladll B

bl Jlaall o
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Al s A (Bilirubing)opuusbd) 8 aa | 5.2, 6

fardl w
clidlul) (aes yils i (o ske Y(azobilirubine)cm sl s 5 ) (bilirubing)csa salall J s
REIPR Y g

S G i) m
WigysSsle Cpuply A gaall (B dlig) e mea pe Guuoadndl Glhia s
(lea e i) 3 sl i sall Wl o Y5 Jils a5 (bilirubine glucuronide)
o 3y il e La (S pal) el ol ke Sl ars Al 33 Lo 5
oo il Lagia

Ll () m
A5 sS 518 G ol ASEe By pumall 3l ) Sle mea pa (bl Gy ja 28T
ahis (e e Cpmonln)s sl Gl el X 20 Y o (8 ¢ (bilirubine glucuronide)
Ul oS pall 45 5l B0l Gl 5 luidldl ey (bl Gan el 2558508 (sl Asdlas
i
bl e Gan ) 4 el G bl = SISl

Ueaisall (ol I m

t Y1 Jsaall & daus sl Spinreact <adl S e aay Hhll o3 aaia

38 il (Sl adl )
J Jse 130 Acide sulfanilique SLLilala) (men | JsY) i)
J Jse 4150 HCL I s (G
Jl Jse 1018 Acide sulfanilique AL mes | G (a3
J/ 52 51400 HCL L e | @)
W dse 12 Dimethylsufoxid S galus Jianre
J Jse 29 Nitrite de sodium a3 geall Cuy yin | Gl (sl
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SR

08-23)\}3@)&&@&\‘5&\&&

S gl

oanyl Jladll

S Il

oanyl J sladll

sl <)

1,5

1,5

() ibaal gl

1,5

1,5

() LI gl

50 - 50 -

(JSe) il o)

100

100 (JSe) aall daall

100 100

025-155,)n A0 die (382 5 5aal Lgioan 5 L e el juian dleny oLl aay
Lall jia 5ili 555 die abiaie¥) sad 5 ey
Ommopdal) S8 Sl m
Al A8l ey sl U8 b
Qs x a1 slaall - digall =03/ ae o pilall 38 5

& ptlil) (AN B laa 6.2, 6
facdl
Al Y alaall 188 5 el & 3 penlall SO 292 g e CalS)) o3y

LPL

Triglveéride + Ha O ————» Glyeéral + Acides gras libres

Glvcérakinlse

Glycérol + ATP 2 G3P + ADP
GPO
G3iP+0y —— DAP+H:O0:
POD

H:0: + 4- AP+ p- Chlorophenole p  Quinone + H:O
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PPN | L_LS\}SS\ n

D Y Jsaall 8 daia gl spinreact <id) S e 48 jhall o3 adiad

Sl il & sl i
Js¥) i)
JIdse e p- chloropheno Jokd g sl
dJfsa=~ 5150000 (Lipoprotein lipase LPL) S Gt g a !
Jfas 5500 Glycerolkinase(GK) et g el
J/d 5= 2500 Glycerol-3- oxidasa ( GPO) 5 12S 5l 3-J s ple Sl ikl
Jfeax 5440 Peroxidase ( POD) S g
JJse 0.1 ATP i sdll D (5 s
I/ e 0.1 4-Aminophenazone (4-AP) Q93U gizal-4
Triglycerides aqueous il pealal) S Jslas | Jdstaall oulil)
1200 gly g :
Standard
Jonll 33y 51

4883 20-15 e 5l 4°37 ) A pd A (338210 saal & 5 s 75 ) jucas ey

438130 e 2 Ol | iy, Jaall lapma 5 ) ja 4

Al Ll Jsladl | Gl Jgladl
1 I (09) el a2
10 - (Ss080) (euladll Jslaall
10 - - (SlsSe) Al

(A A Aty 3 pelall G R €55 Gl
(bl Jslaall 35 55) JYale 200 X(BVA)= 2 puulall 325 Aie S 5

M g;;!}*an uaL»AL\:}“ A% :A
w\.}ﬁ“ JM Lf:}.an ual.aalay‘ 3&& B
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ulall byasl) Al 58l) 53 gad) 480 e 7

Cadall Jansy g el (il 5 el 12 52a) Cilga¥) el sall e a5 31 L sy ) gl s 3y
Jalaill el podall ) Ji 5 culall duala e 90100086 @ Ae 3R &3 ol ps S
Skl

(PH) 422 utd 1. 7
(i Sl immy (A dal el el el By cuan Bl dseal 53 pH da o Gl e
i e ATl Aim gaall Ay Laaa sile (1998<Mathieu)la ) il Jle ol L3 jai e

(pH-métre) da saall A )

O gl el 2.7
ahasinl Gysh e @y Giatys (1976) s s 48y yha (A 05 5 5all) O s ) (5 sima a3 oy
i Al gl lehdad &5l Al g sl 38 5 a3 iy (S gel) Gl cadall (il
/ ol 5850 20 e Ja/ ol a5 S BSA) (2) i) deadl) (e sl alasinds o353l 23 5 plae
Gl Ot palaial (o sall Jshall dpaa e 4l o3a aaiai ¢ (1986« ssAls Guillou) (e

(sl 595 5 siasili 460 () Slisis ll 5aY) hasi  Lexic Coomassie

ARl a3 3, 7

Gsine A2y Ladie (aliss) caall g g e lall saldl (s sinay G oaall (5 sina pe el Caling
pladiuly AUS)) i o5 (1998« Mathieu) caall & 5 5ie el Balall (5 gina aa 213 g G saall
b Jil sl AUS i Ja) 8 Taudl (2013« Benlahcen) goell cadall e GES) iliia
AFNO) daiil 3 pilaal) 3¢ 8l Lidart ¢ s Lovie alilad atad Cudally ¢ e Ja 100 L) oo sl
.(1986¢

Ol maad 4.7
Je 10 48l culall clisi g Jlasi 34y (acidobutyrometric) eos 4yl JOA (e sl Ay
okl dau i 38 el @iy Sl aeal dalaall (g aall diad Ly (791) iyl (s (1
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Lao (Jilisn-1-die-3) Jras ¥V dsaS e do 1 292y (A (AL yiag s elie (8 (5 )S )l
33l Sl alas 3 butyrometer osbie g s oy ¢ 3 uilad e Jgaal) dal (e Jeail) Jeos
70-65 e anall (uld Lalyg (488y 350 300)3HEs 5 53] (538 yall 3kl (i y2ig B8 5
J A Gl sine oo et 2 (1990 CAOAC ) sioa siessbis o disie day
butyrometer e ek Al sel jall 3k e (J/E) A

MG (g /1) = (B-A) X100
Ol dgae Ga 52V (5 stuall AL dagdl) 1A

‘_,,_um!\ AM@#\&M alleal) 4aall -B

(uaad) Juladl) 8

s bl Gl yaiy) Lgle Joanial) ail) JSI s Jasia JSE e Ly oall il eyl o
& o 4 Dunnet WAL g s one-way analyse (ANOVA) Jlidl Jleativl
. P < 0.05,ubdll L3522 Jlaa¥) SPSS zali g aladiuly aal gl
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& S () ) s A8l 5 gl

wALWN, 1

Ailae Jab) saS VLl it Ldlerins (Y15 shadd) dlall il yal) (aMaiu) ddee ygiad
S st Al clie e elabl A gl SIS al) Galdid s Jreatll Jlae (A sl 4 ama e
Al dlall LA ) Jslaad) J s Jaend Jad (0 (3 gmne S8 o Jariadi 5 ddina 5l 82ena
(2005¢ s oAl sAbascal ) dustall i Sall o ST S ) il dllhy g

i) g Al gadAiuy) 1.1

Thymus obatls Glosl Gonme e § 1005 £50 el Sl il Jlasisl xie
4053 e et Ghtal cWdl e i1 5 A 0.5 2 Artemisia campestris s algeriensis
agadll J5aSl Jlanind die 050 5l Cllay s 8 (sl e 71739 57 14,10 « &%
de 72556 57 11.84 « Ld dle gl e (Vv 15/85) hiall slall / s o jal
(17 Jsaa) Jsitiaall ddasd g0 ) jA50Y)

Lol gadl] g i ial) il G s 5 (Slall Galidiial) 45053 e 117 93

A. campestris T. algeriensis .
. . 0 adALLN 4y 399 s
i gl b gdul)
%17.39 %14.10 Sl padlainy)
%25.56 %11.84 sl G|

(N=3) olmall Gl ai¥) +  Slual) Jass siall Jiad dad JS

ol 8 dnly) el Jhel A, campestris <l O (17) Jsaall 8 & saall gilitl) & ekl

dal) el culSy (711.84) @ < @ ) T, algeriensis 4w &5 5as (725.56) ¢ siwY)
(%11.84) (saill il 5 (9614.10) < gdialf il i) jlaill Jlaniial
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& S () ) s A8l 5 gl

3 T. algeriensis cibada 8 A8 Lal) daS 5 il gAY (J gldl) lnae pafs 2.1
A. campestris

S Al il L ol OS85 e Al Sl sl l) ) Y gl s
Tl el oJsidl) (el s A2Lall ey i D) S po @l 8 Ly A gidl) LSl e aal
(2010¢0 5541 s Rohman) 3283 dliaa (s 58

Thymus <bada b debally cilag Ml ¢ Y il e dllea) ciluaSll (ald 3 <l
Glaliiuall & S Jguall paad o3 Al jall o8 8 Artemisia campestris s algeriensis
Clal prliadly aie il Qi JleaS Gl (e alaaiuly (Folin-Ciocalteau) da k! e
253 DMl (g gina a8 &5 Cus (UGGAE/MQ) saliinall (e ol e IS0 clilla (aea S
e (e el aladdly die el 235 (2006¢ 0303l Bahorun)(AICI)id kb ddau o
Gl [aea (o paliiueS d2ball g sine o pedl & Claliiudl e bl e IS G S
o Clhaliiudl b delally b @l Clhsiaey S Jsidll (g siae panli o3/ S
19518 Jsaall

19 518 &) Jshaadl (8 il s 5Saal) Claliiunall i) aa) ek

A, il Glat Vs 3153 cilaliiod Relall (5 sina s il 53 801 5 Oyl G0aS 118 Jgin

.campestris
Calall 50 e §/ Cllal) (maald (0 fa
delall Caly g3 BN A Y sl »
|
(ng TAE/mg)  (1gQE/mg)  (ug GAE/mg) pid
0.002+65.91  0.005+12.93 0.033+150.58 (el paBaTLY)
0.016+68.60  0.026+20.86 0.078+176.69 i) padAEY)

(N=3) sobmall Cal jaV) £ Slal) Jau gial) Jiad 4ad JS

A el 0l AL 5 Sl 53l i S e o (55T Artemisia of gl Caa
18 Jsaadl 8 (e s WS ¢ lall J laall Jlesiady el 8 L ) sins¥) Jlesindy ol xie
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il 3 @ 5 J gl il giaad (2014) Khennouf s Djidel  lele Jeast ) i) cava

+ 1434 a8l CilS (i) Galiiu / phdall el (85/15) J:S % (4 <A, campestris
sl (b gilitll U 1, JI gl te (ug QE/mg) 0.001 £+ 17.75 5 (ug GAE/mg) 0.033
5 (ug GAE/MQ) (0.078 £ 176.69) :Le le 55 Leia Ay 8 Ll aaalladl Gl jall il (ya 3 sl
sl bl (e (ug QE/Mg) (0.026 + 20.86)

(VIV 15/85) s aliinn b delall dad of 5 al &ul s @ jelal (2015) Djidel - i

+ 68.600 &ls U Linl )3 8535 sall 5 0 BB 8 5 (ug TAE /mg) 0.21 + 61.3 <ilS
.(ng TAE /mg) 0.016

a8 Al dahiall 8 DAY 5 cilydall ¢ g5 DAt A8y ke )l g jal e3a 5 el O Sy
Leia il

Oe A Jel e s4ia7 T, algeriensis 4l Al galdiua) o 19 Jsaad) 8 milill el
(188.54 + 0.025pg ©sisd!) pladinl die Leli ¢ (0.036£196.63ug GAE/Mg) J sl
dad el o) paldiue B2 sa sall il s ) cialy ¢ 5 AT 4ali e . ( GAE/MQ)

(0.014£08.14pg e Pl =daiul¥) ssial g (S ¢ (0.030£14.55pgQE/mQ)
(0.017£68.11pgTAE/Mg) 42Lall (e (5} Galiie b dad el iS5 QE/mQ)

(0.014+65.88 ngTAE/MQ) Sl Jslaall 3 Lealic

il a1y 35391 iloaliiodd Felall (5 gina s iy 355330l 5 J gl 3aS 119 Jgin

.T. algeriensis
lall 56l (e g felllal) aead (8S4 ga
delal) )y 3 681l LI ey gl pedlAiuY)
(ug TAE/mg)  (ug QE/mg)  (ug GAE/mg)
0.014+65.88  0.014+08.14 0.036+196.63 Sl padlaiuy)
0.017+68.11  0.030+14.55 0.025+188.54 (st (adlainy)

(n=3) ngJL..uuM <l iy + L;}LUAAM Lo giall Jias dad S
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ol 5 83l 5 J 53l 30le (5 sine O (2014) Abedelaziz s Boulanouar caws

(4.59 £ 18.73 ug GAE / mg) <ulS (7%70) iy oY) paliinadl T, algeriensis &
ey 5 il 138 g il 1 e S8l o3 s M sl e (0.4 + 2,10 pg QE/mQ)5s
e il pan o3 ) Aidaial) DAL 5 Cilydall £ 535 GadAILY) Al yla ) Gl 13 sy
o5l aliiue b r JEIS Aaliied) clel) il @byl el Gy Wl
5 (0.014+65.888 pg TAE / mg)eilell paliiuall a5 (0.017468.111 pg TAE/mg)

T. algeriensis & 4eLall a8 yaail Gl gl ol sa) pl ol liale aa e

ULl clualiioal 5SSO0 liaall aladl) 85 3,1

DPPH ks Jlanialy o) ¥ 8l 11,31

(2000<Bucars Burits)  DPPH_LiA! (3 h (e 4l cilaliiual al 3y il
S Al LS yall o) s 3auSOU alaall Ll paad 85I Akl oda Jasiud Lasec
Oa el da o o Gus(2007¢ 0 s0ATs Mosquera) Leillad s Lgie jul @lly g 4l Claliiual)
da e Ush 8 Lol (Sa Al il Aalinall 580 il Jagi gy iad) (sl ) andill o0
Claliiuall 03g] [Cgp lus &1 paldiunall 38 55 o)) LalS dpaliaiol) (il Cus jie U517
Gl (a3 4l A ol s DPPH s (e 96 50 Jasiial (3 sall 3 3l s 5 4 g3l il yall
soall oaall Al Y1l s 4 5al Ldleaiuly DPPH A&k <ol il all oal 31 Jad
3alzaall LS pall 308 oAt LA ged Auedall lialdtiiall Calital 3008 saliadl) 5 8l
(200605531 sDjeridane) s s uell e e 338N

e A gl IS ) e S e e (5 53 A campestris ol Al Gl jall 5 G
Leals (053 Jslaa 8wyl Jalill 050 8 Ja / aide 0.020 Gy 5208 dliae Llis S|
(g bl (5 gl O3Sl 5 ol S A A sl LS el e

aal 5l sie B3 Jeliall o A, campestris<li e Cy jal S bl Al e 2=l < yelal
dad @il (2014) Djidels Khennouf J &y ¢ (2011050405 Sefi) DPPH i
< Artemisia campestris <l Sl palaiuadl dually ¢ Jo/pe0.025 45kl Csg
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dal ) @l ¢ Jo/ge0.020(1C50 = ) aliiusall (10 (%85) & il Lalis < jedal Ll
Al Sl ol il e Al Hedat aliiuall 13¢d 3o salicadl) militl) 5 5 )3a])

Ly el Gk A8k b DAY ) za V) o aa i ddbisa) il s o8 @l s
Lae Glisall (adlain) 44 Hla 8 GEBEAY) 5 dablial) culul jall 8 deadiuall Glilall s dalaia g
oaliiual 8308 Cilalicae Bl (8 € Gl ) o

Ghioaill 5 i gl o) Sl padAiuL (33 532 JSall ) Led) llea i ) i) & el
oA e duail S5 ¢ e/ ide IC5 = 0.022 pe 32083 dliae Ll el Sk
Joidll 33l Jea) e Alall Al ) b 2gmy o (S Ja / i IC5p = 0.025 ¢ siwl

AL il all (e JBT 30uSB dliae Tl Lyl Al (adAiul) jedal delall 5 oy g 000l
bl Y Al paldiuad)l Je Ske A ¢ (2014) Abedelaziz s Boulanouar s
el cilS Ja / da [Cgp = 0.235 aly 38 DPPH s 4a ) lisl =38 o ¢ T, algeriensis
Aul Y el (aliiie (e Juadl () sil) Galiiue s el Galiiuall Lisl o 8 |Cg

gl
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100~ ——A. campestris AQE
——— =~ T.algeriensis AQE
80- A. campestris MeE
N —— T.algeriensis MeE
S 60
o ;
5 .
= 40
=
204
O 1 1 1 1
0.0 0.1 0.2 0.3 04

Concentration(mg/ml)

campestris <lils clialitiu (e JSI 58 5 AV(DPPH) s oy das glés )l :32 S

all Sl (aldiidl AQE ¢ (5! saldiis MeE ¢ Thymus algeriensis_s Artimisia

(n=2)gJW\ <l a4+ GJL.A;J\ LJ-A).L‘J\ oe Bl

0.03+ :
EZE Rutin
Fkk B A.campestris AQE
£ 0021 i BE= A.campestris MeE
> I T.algeriensis AQE
E o T. algeriensis MeE
Q 0011 e
OOO .................. EEE

c«Thymus algeriensis s Artimisia campestris <UlLill (adaiua [Chy ad :33 Jsal)

(N=3)s el Gl ai¥) + el Las i) (e 3 jle il (DPPH) s 4al )l dal
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dyl sill) (aes/ B-carotene JLEa1.2.3.1
Llee JDa 43l 3 hydroperoxide s 7zl &y el sulll (aes/ B-carotene ik Jlasiul
53 (o4 Axdl gl el gl mead dladil) (Sl de gama (g Gpnsoed) 3,31 28 Cuasy BausY)
B- J da s dall Loyl )l dealeay ASEEN 50l a8 (1998¢ Frankel) 11 A8, s Sl
Aday il 585 SN 4y et ol M o ol plasd ) Al Aan e W ) il 2ae30Y carotene
Go JI ) S 800S0 Baliaall LS all ga s O, Leinaliaial (mid g Leisl 1) el le
DpE (YL ranal llaiall 138 (e e g ol Hsda daaad Bash e sl JIg ) dslee i)
Alall claliiall ¢ aall 5ausY saliaal) Lllaill
Artemisia (o oaliina 3083 dlad) Lladll 355 34083 G da el il i
ekl ¢ aUaill 13 4 acid B-carotene / linoleic alai s 4wl &3 WS 5 campestris
759.06 iey Sl paliiually de sie 777.33 dedy b Ll el o siw) jaliiu
(p<0.001)
Gl syl paldied) o (2014)  Djidels Khennouf L a8 Sl cilad jall < jelai
.(p<0.001) .82 B-carotene 538y e Uayis elliey Artemisia campestris
s 5SY) Clilame Ll of Thymus algeriensis & B-carotene bl mili & ekl
74490 dafy s paliius (e 768.45 defy el Tt blai sl Ll paliil
.(p<0.001)
Thymus <l o) paliiue e dul)a (2014) 05035 Guesmi 28 Jal cula e
+ 31 4ad B-carotene 3:SY (midie b olia gl milall <okl calgeriensis
.(p<0.001)7.0.91
Gobs 3V Clilias iy Gadlaiul 8 el Glpdal g gl CUDEAY) 28 ag i 8

il s asa s 3k s £ 5 G CADEAY) 5 ALY
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100

——— " —— A campestris AQE
—=— A. campestris MeE
——T. algeriensis AQE
- T.algeriensis MeE
—— M,OH

- H20
- BHT

inhibition%o

0 2 4 6 8 1012141618 20 22 2
Time (h)

Thymus algeriensis sArtimisia campestris <ladaiea 4 sidl dudll haydi 134 Jsd)
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Abstract: Medicinal plants are used for their beneficial properties to the health of
animals. Recently, it has been found that the use of medicinal plants eliminates
industrial pollutants. The objective of our work is to determine and evaluate the effect
of two medicinal plants (Thymus algeriensis and Artemisia campestris) on oxidative
stress parameters in sheep. The results obtained in liver cells show that medicinal
plants have produced a globally antioxidant preventive effect, this is revealed by the
significant decrease in the GSH level (199.976+1.913), and the enzymatic activity of
CAT (0.699£0.02). In addition, an increase in the enzymatic activities of GST
(0.435+0.017), GPx (1.881+0.040) and MDA (29.009+0.086) was observed. These
results clearly show an antioxidant effect of medicinal plants on the organism of
sheep.

Keywords: Medicinal plant, Thymus algeriensis, Artemisia campestris, oxidative
stress, sheep.

INTRODUCTION

In Algeria, the sheep population is the largest animal resource, estimated at
more than 26.88 million head of the national livestock population [1]. Sheep farming
occupies a very important place in the field of livestock production in Algeria [2]. It
has always constituted the sole income of one third of the Algerian population,
especially in the region of Tebessa (eastern Algeria). Sheep has always been and

In terms of geographical distribution, about
60% of the national sheep population is located in the
steppe, which is currently experiencing many
difficulties due mainly to the often-irreversible
degradation of pastoral resources and drought [3].

The plains, particularly the semi-dry in eastern
Algeria, constitute one of the most important pastures
of sheep in this country because of the richness of its
vegetation. It contains many medicinal plants that help
strengthen the body and improve its effectiveness by
reducing the possibility of oxidative stress and
activating the antioxidant system. A number of
researchers have concluded that oxidative stress is
directly related to the environment and environmental
health. Inadequate environmental factors (such as
pollution) result in severe oxidative stress [3]. In
addition to environmental factors that increase the
ability to improve the performance of the antioxidant
system in the body, it facilitates the resistance and
elimination of all free radicals, including improved
body performance [4, 5]. In this work, we studied the
effects of medicinal plants in the Tebessa region and

continues to be the preferred and primary resource of animal proteins.

their role in improving the sheep health and production.
By calibrating the oxy/antioxidant balance by
evaluating some antioxidant enzymes and peptides in
the liver of two groups of sheep; one of which is
consuming the mixture of medicinal plants and the
other is a control, oxidation negatively affects animal
production by causing many diseases and critical
situations, which were the main source of these free
radicals products.

MATERIALS AND METHODS
Animals of experimentation

A total of eighty-two sheep weighing between
35 and 40 kg were used for this study, animals were
divided into a control group and a medicinal plants
treated group. The temperature of the pet store was
maintained at 23°C, with a moderate humidity level and
a half 24-hour photoperiod.

Extraction yield

The decoction of 50g and 100g of the leaves
powder of Thymus algeriensis and Artemisia campestris
in 0.5 L and 1 L distilled water, respectively, gave the
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yield of 14.10 % and 17.39 % of aqueous extract
(AQE). The maceration of 50g and 100g of the leaves
powder of Thymus algeriensis and Artemisia campestris
in 05 L and 1 L hydro-alcoholic mixture (MeE,
methanol/distilled water, 85/15 v/v), respectively, gave
the yield of 11.84 % and 25.56 % of methanolic
extract.

The highest yields were obtained in Artemisia
campestris extracts, where MeE had the best yield
(25.56 %) followed by AQE (17.39%). The highest
yield for Thymus algeriensis was obtained in AQE
(14.10%) followed by MeE (11.84 %).

Determination of Reduced Glutathione (GSH)

Brain glutathione level (GSH) was measured
using the method described by Habig et al., [6]. 0.2 ml
of a sulfosalicylic acid (SSA, 0.25 %) was centrifuged
for 5 min at 1000 rpm. 1 mL of Tris HCL-EDTA buffer
(0.02M), pH=9.6 was added. The mixture was added to
0.025 mL of 5, 5 dithiobis-2-nitrobenzoic acid (DTNB)
0.01M dissolved in absolute methanol and the
absorbance was measured at 412 nm.

Determination of glutathione-S-transferase (GST)

The activity of GST was measured according
to the method of Habig [6]. The P-nitro benzyl chloride
was used as substrate. The absorbance was measured at
340nm at 30 second intervals for 3min.

Determination of Glutathione Peroxidase (GPx)
Glutathione peroxidase (GPx) activity was
measured according to the method of Flohe & Gunzler
[7]. Supernatant obtained after centrifuging 5% of liver
homogenate at 1500 rpm for 10 min, followed by 10000
rpm for 30 min at 4°C was used for GPx assay. 1 mL of
reaction mixture was prepared which contained 0.3 mL
of phosphate buffer (0.1M, pH7.4), 0.2mL of GSH
(2mM), 0.1 mL of sodium azide (10mM), 0.1mL of
H,0, (ImM) and 0.3mL of liver supernatant. The
reaction was terminated by addition of 0.5mL 5% TCA
after 15 min of incubation at 37°C. Tubes were
centrifuged at 1500 rpm for 5 min and the supernatant
was collected. 0.2 mL of phosphate buffer (0.1M,
pH7.4) and 0.7 mL of DTNB (0.4 mg /mL) were added

to 0.1 mL of reaction supernatant. After mixing,
absorbance was recorded at 420 nm.

Determination of catalase activity (CAT)

The catalase (CAT) activity was determined
according to the method of Aebi [8]. The H,0,
decomposition rate was followed by monitoring
absorption at 240 nm. One unit of CAT activity is
defined as the amount of enzymes required to
decompose 1umol of hydrogen peroxide in 1 min. The
enzyme activity was expressed as umol of H,0,
consumed/mn/mg protein.

Determination of malondialdehyde acide (MDA)

The lipid peroxidation level in heart
homogenate was measured as malondialdehyde (MDA)
which is the product of lipid peroxidation. MDA reacts
with thiobarbituric acid (TBA) as a TBA reactive
substance (TBARS) to produce a red colored complex
with a peak absorbance at 532 nm (28). 125uL of
supernatant were homogenized by sonication with 50
pL of PBS, 125 pL of TCA-BHT (trichloroacetic acid—
butylhydroxytoluene) in order to precipitate proteins.
The mixture was then centrifuged at 1000 rpm for 10
min at 4°C. Afterwards, 200 pL of supernatant were
mixed with 40 pL of HcL (0.6M) and 160 mL of TBA
dissolved in Tris. The mixture was heated at 80 °C for
10 min. The absorbance of the resultant supernatant was
obtained at 530 nm.

Data processing

The experiments data were analyzed using
statistical software SPSS (SPSS 22.0 for Windows.
SPSS Ins. USA), and all statistical comparisons were
made by means of T-test and values of P<0.05 were
considered significant. Results were expressed as means
+ SEM, All histograms were obtained using the Office
Excel 2013.

RESULTS

The parameters of oxidative stress (GSH,
MDA, GPx and GST) in the livers of control sheep and
medicinal plants-treated sheep are illustrated in Figures
(01-05) and Table 01.

Table-1: Oxidative stress parameters in sheep's livers

Parameters CAT GST

GSH GPx MDA

Control sheep | 0.867 + 0,03 | 0,387+0,014

209,155+1,685 | 2,143+0,022 | 29,773+0,130

Treated sheep | 0.699+0,02 | 0,435+0,017

199,976+1,913 | 1,881+0,040 | 29,009+0,086

Reduced Glutathione (GSH)
The GSH assay in the liver of sheep fed with
medicinal plants results in a very highly significant (P>

0.0001) decrease in glutathione cell content compared
to the control group (Fgure-1).
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Fig-1: Variation of glutathione (nmol / mg of prot) in sheep livers.
**: Highly significant difference compared to control (P <0.01)
**\Very highly significant difference compared to control (P <0.001)
P: Significance threshold.

Peroxidase Glutathione (GPx) increase in GPx in livers compared to the control group
In contrast, GPx activity in the same groups (Figure-2).
(Gr PLNT) showed a highly significant (P> 0.01)
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Fig-2: Variation of the enzymatic activity of glutathione peroxidase (umol/mg prot) in sheep livers.
** :Highly significant difference compared to control (P <0.01)
***: Very highly significant difference compared to control (P <0.001).
P: Threshold of significance.

Malondialdehyde (MDA) of MDA in livers in sheep fed with medicinal plants
From the results obtained (Table-1 & 3), a compared to control sheep.
very highly significant increase (P<0,001) in the level
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Fig-3: Malondialdehyde variation (nmol/mg protein) in sheep livers.
** :Highly significant difference compared to control (P <0.01).
*** - Very highly significant difference compared to control (P <0.001).
P: Significance threshold
Glutathione-S-transferase (GST) (GST) in sheep treated with medicinal plants compared
A very highly significant decrease (P<0.001) to the control sheep (Figure-4).

in the enzymatic activity of glutathione S-transferase
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Fig-4: Variation of the enzymatic activity of glutathione-S-transferase (mmol / min / mg of prot) in sheep
livers.
**: Highly significant difference compared to control (P <0.01).
***: Very highly significant difference compared to control (P <0.001).
P: Threshold of significance.
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Fig-5: Variation of catalase activity (umol / min / mg prot) in sheep livers.
**:Highly significant difference compared to control (P <0.01).
***: Very highly significant difference compared to control (P <0.001).
P: Threshold of significance.

Catalase (CAT)

The administration of medicinal plants in
sheep induces a very highly significant decrease (P>
0.001) compared to the control groups (Figure-5).

DISCUSSION

Medicinal plants are an accessible, affordable
and culturally relevant source of health and care for the
majority of the world's population [9]. In this study we
evaluated the antihepatotoxicity of two medicinal plants
(Thymus algeriensis and Artemisia campestris) in two
herds of sheep; one grazed in pastoral areas containing
medicinal plants and the other fed inside warehouses
(synthetic dry food). Both herds growing in the Cheria
region of Tebessa, 600 Km East of Algiers, Algeria.

This is the first study in this field, the purpose
of which is to evaluate the effects of natural medicinal
plants on the antioxidant system of sheep
(antihepatotoxicity) and at the same time on the animals
quality. The activity of the antioxidant system may be
increased or inhibited by a toxicant or a pollutant, both
of which depend on the duration of exposure and the
sensitivity of the species [10]. The antioxidant activity
can be reinforced by different factors; the nutrition is
one of these [11]. Phenolic compounds are considered
as major contributors to the antioxidant capacity of
plants [12, 4]. These compounds also possess various
biological activities such as anti-inflammatory,
antibacterial, antiviral, antiallergic, antithrombotic and
vasodilating activities. These capacities can be related
to their antioxidant activity due to the presence of
numerous hydroxyls capable of reacting with free
radicals [13-16]. In the present study, stress parameters

were valuated such as GSH, MDA and hepatic
detoxification enzymes (GST, CAT and GPXx).

GSH

Glutathione is a water-soluble non-protein
tripeptide consisting of three amino acids; glutamate,
cysteine and glycine (L-y-glutamyl-L  cysteinyl
glycine), produced naturally in the body [17], found in
fairly high concentrations (1-10 mM) in almost all cells
of living organisms (animals, plants and humans) [18,
19]. Glutathione is a non-enzymatic biomarker which
plays a central role in the intracellular defence process.
It is the main system involved in the detoxification of
peroxide ions and prevention of against oxidative stress
[20]. Glutathione exists in two forms, oxidized GSSG
and reduced GSH, these enzymes include glutathione
peroxidase (GPx) and glutathione S-transferase (GST)
that are involved in detoxification processes [21, 22,
19]. A deficiency in GSH exposes the cells to a risk of
oxidative damage. Thanks to the thiol (-SH) function of
cysteine, glutathione in its reduced form is an important
compound for maintaining the redox balance of the cell.
This thiol function can also fix electrophilic functions,
thus serves to detoxify many pesticides that contain
such a function [6]. Reduced glutathione oxidation is
achieved by glutathione peroxidase and reduction of
oxidized glutathione by glutathione reductase [20].
Some insecticides act on a very limited number of
species, increasing the activity of the various enzymes
involved in detoxification [23]. Results of GSH
determination in our samples, showed a significant
decrease in the GSH level in the group that consumes
the medicinal plants compared to the other group. These
results are in agreement with several precedent studies,
help to better explain the relationship between the
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decrease in GSH levels and the administration of
polyphenolic compounds in experimented animals [4, 5,
24, 25]. The decrease in GSH could be explained by an
increased consumption of this cofactor by the GSTs in
order to detoxify the organism. In addition, this
decrease in GSH also reflects a reduction in the non-
enzymatic antioxidant system. The decrease of this
small molecule is a widespread consequence of the
accelerated formation of reactive oxygen species during
sustained cellular activities [26].

MDA

The increase in MDA is a consequence of
tissue damage by excessive free radical formation [80],
and as our results show, a very significant decrease in
malondialdehyde (MDA) which is a biomarker of lipid
peroxidationhas been observed in hepatic tissue [27, 28.
The effect of medicinal plants on GSH and the activities
of antioxidant enzymes is accompanied by a decrease in
the amount of free radicals, such as the hydroxyl
radical, which in turn can decrease lipid peroxidation
[29, 30].

Results of present work confirmed those of
[31, 24] who found an improvement in antioxidant
status in mice and rats treated with medicinal plant
extracts. This improvement is accompanied by a
decrease in lipid peroxidation and cellular GSH in the
liver. This is due to the antioxidant effect of plant
polyphenolic compounds, which is a cofactor of many
antioxidant enzymes such as glutathione peroxidase
GPx, glutathione-s-transferase, where the activity of
these enzymes is highly dependent on the enzyme [32-
34].

Enzymes which can prevent oxidative stress,
are considered the first line of an organism defence.
Moreover, these enzymes can be enhanced by the
polyphenols and flavonoids of medicinal plants, causing
the increase of antioxidant enzyme activities such as
CAT, GPx, GST [35, 4].

GPx

GPx is a key antioxidant enzyme that regulates
the level of RQOS, it is able to reduce hydrogen peroxide
to water, but also hydro peroxides resulting from the
oxidation of unsaturated fatty acids, thus protecting
cells against the damage caused by xenobiotics [36, 37].
Our results show a highly significant increase in hepatic
GPx activity in sheep fed with medicinal plants
compared to controls. This is mainly due to decrease of
ROS production in the cells of the organism [38, 39]

GST

GST is a multifunctional enzyme involved in
the stage of "reduced glutathione" conjugation to a large
number of xenobiotics [40, 41]. They are mainly
localized in the cytoplasm of cells, fat bodies and wing
muscles [42]. They play an important role in the
detoxification of xenobiotic substances and intervene by

catalysing the conjugation of these substances with the
thiol group of endogenous glutathione [43].

This results in the synthesis of a mercapturic
acid which would be then readily removable. Thus, the
major role of glutathione is to convert lipophilic
compounds into readily excretable hydrophilic
molecules [6]. GSTs allow the development of
resistance to chemotherapeutic agents, insecticides,
herbicides and microbial antibiotics. They play an
important role in the physiology of stress, intracellular
transport and in the various pathways of biosynthesis
[44]. Our results show a highly significant decrease in
GST activity of the medicinal plant as animal feed
compared to controls. The decrease in GST activity
reflects the establishment of the process of
detoxification which is a form of defences of the body
against xenobiotics. A similar increase in the specific
activity of GST was also observed in Donax trunculus
exposed to environmental pollutants [10]. In addition,
different reports showed that low levels of ROS is
associated with decreased GST and cytochrome P450
activity in animals [40, 45, 46].

CAT

Catalase (CAT) is the second step in the
enzymatic defence system. It supports hydrogen
peroxide previously produced by SODs and metabolizes
it to water [47].

In the liver tissues, the medicinal plants
decrease the activity of catalase (CAT), this result
suggest that these phenolic compounds indirectly
induce an increase in H,0,, so it can cause by the
withdrawal of other detoxification enzymes. The
increase in GPx activities results in a decrease in H,0,
[29].These can be enzymatic and / or non-enzymatic
and the cooperation between these antioxidants plays an
important role in the elimination of ROS and
maintenance of the redox status of the plant [48]

Our results confirm those of Gasmi et al., [11]
which showed that quercetin supplementation improved
the detoxification system of mice.

CONCLUSION

In conclusion, the results of this study indicate
the effective and clear role of the medicinal plants
studied. Which are among the available foods for sheep
in the Tebessa region. Where the effect of these plants
was very clear by improving the antioxidant system at
the level of the liver, this led to the improvement of
animals health and production.
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Abstract

This research aims to study the effect of medicinal plants on the health status of sheep and the quality of their
products. Experiments were conducted on 80 sheeps of Ouled Djellal, aged about 18 months, under the same conditions;
then divided into 2 groups with 40 individuals in each group. One of the groups used Artemisia campestris and the
second one, Thymus algeriensis extracts: Both methanolic (MeE) and aqueous (AQE) extract were prepared. .
Antioxidant activity was evaluated in vitro using DPPH and B-carotene tests. In vivo antioxidant activity was also
estimated in sheep. The activity and amount of enzymes and peptides of the antioxidant system in the sheep liver that
consumed these plants and the components of the milk were evaluated. The results showed that the different extracts
contained significant amounts of phenolic compounds, flavonoids and tannin. MeE and AQE of Thymus algeriensis were
found to have the highest number of polyphenols (188.54 + 0.025 and 196.63 + 0.036 ug / mg, respectively), compared
with the MeE and AQE of Artemisia campestris. MeE and AQE of the plant Artemisia campestris were (20.86 + 0.026
and 12.93 £ 0.005 pg QE / mg) compared to MeE and AQE of Thymus algeriensis. In the case of tannin , the highest
amount was recorded in MeE for both plants (686 + 0.016 png TEQ / mg for Artemisia campestris and 681.11 + 0.017 pg
TEK / mg for Thymus algeriensis) compared to aqueous extract. The results of the high activity antioxidant DPPH assay
with 1Cs, values were very similar to those of MeE and AQE (0.020 mg / ml and 0.021 mg / ml) of Artemisia campestris
and 0.025 mg / ml and 0.022 mg / ml of Thymus algeriensis. The beta-carotene / linoleic test showed that MeE for
Artemisia campestris and AQE for Thymus algeriensis had the highest antioxidant activity (77.33% and 68.45%,
respectively). The analysis of antioxidant results in the liver showed a significant decrease in glutathione level and fat
burning as well as a decrease in triglyceride enzyme activity, GST, CAT, and the effect of glutathione peroxidase activity
in the group of medicinal plants compared to the other group. Concerning biochemical indicators, the experiments
showed significant changes, summarized in a significant decrease in the mean cholesterol concentration (0.55+0.017),
triglycerides (0.26+0.015), glucose (0.41+0.010) and Creatinine (8.54+0.26) in sheep that were they consumed medicinal
herbs compared to the group that took the artificial feed. With regard to the analysis of milk ingredients, the
concentration of the total index of bilirubin (4.58+0.22) increased significantly in the same category. As for the urea
index (0.27+0.010), it remained the same and no significant change was recorded. Analysis of milk composition revealed
a significant increase in the proportion of fats and proteins (6.06 + 0.73; 7.23+ 0.68) respectively compared with the
control group. The reverse was observed in the group that treated by the medicinal plants compared to the control group.
This studied showed the importance of using medicinal plants to reduce oxidative stress in herds.

Key words: Artemisia campestris, Thymus algeriensis, polyphenols, DPPH, antioxidants, biochemical parameters, milk.
Herds




