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ABTS.+                            2,2’-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) 

Ac.Ac                              Acétylacétone 

ADP                                Adenosine diphosphate 

AST                                Aspartate transaminase   

ATP                                Adenosine triphosphate 

BAW                               Butanol-Acetic acid- Water 

CAT                                Catalase

CHS                                Chalcone Synthase 

CPK Creatinine Phosphokinase 

CR                                   Carbonyl Reductase 

DMEM Dulbeco’s Modified Eagle’s Medium 

DNA                                Desoxyribonucleic acid 

DNPH                             Dinitrophenylhydrazine 

DOXO                            Doxorubicin 

DPPH°                            1, 1-diphenyl-2- dipicrylhydrazyl 

DTNB                             5, 5’-dithiobis 2-nitrobenzoic acid 

EBV                                Epstein-Barr virus 

EQ                                  Quercetin Equivalent 

FAD                                Flavine-adénine dinucléotide 

FBS                                fetal bovine serum                                   

FL-O°                             Flavonoxy 

GAE   Gallic Acid Equivalent 

GPx                                Glutathione Peroxidase 

G6PD                             Glucose-6-phosphate dehydrogenase 

 



 

GR                                 Glutathione Reductase 

GSH                              Glutathione 

GSSG                            Glutathione disulfide 

GST                               Glutathione transferase 

HBV           Hepatitis B virus 

HClO                            Hypochlorous acid 

HCT-116 Colon carcinoma cells

HCV           Hepatitis C virus 

H&E                              Hematoxylin and eosin 

Hep G2                         Human hepatocarcinoma cell line                            

HIV   Human Immunodeficiency Virus 

HK                                 Hexokinase 

HNE                               4-Hydroxy-2-nonenol 

H2O2                               Hydrogen peroxide 

IL2                                 Interleukin-2

L°                              Alkyl radical 

LD50                              Lethal dose of 50% 

LDL                               Low-density lipoproteins 

LDH                               Lactate dehydrogenase 

LH                              Polyunsaturated fatty acid 

LO°    Alkoxyl radical 

LOO°                              Peroxyl radical 

LOOH                           Organic Hydroperoxide 

MDA                              Malondialdehyde 

MEC                              Méthyléthylcétone 

ME (OH)                       Methanol 

MIC                               Minimum growth Inhibitory Concentration 

 



 

 

MPO                              Myeloperoxidase 

MTT            3-[4,5-dimethylthiazole-2-yl]-2,5-diphenyltetrazolium 

            bromide 

NADH                           Reduced nicotinamide dinucleotide 

NADPH                         Reduced nicotinamide-adenine dinucleotide phosphate 

NO°                                Nitric oxide radical 

NOS                               Nitric oxide synthase 

O2°-                                Superoxide ion radical 
1O2                                  Singlet oxygen 

OH°                                Hydroxyl radical 

ONOO-                          Peroxynitrite 

PC                                 Paper Chromatography  

PH                                 Hydrogen ion concentration 

Redox                   Reduction-Oxidation 

RF                                 Frontal rate 

RNA                              Ribonucleic acid

RNS                               Reactive nitrogen species 

ROS                              Reactive oxygen species 

SH                                 Sulfhydril 

SOD                              Superoxyde dismutase  

TBA                              Thiobarbituric acid 

TCA                              Trichloroacetic acid 

TEP                               Tetraetoxypropane 

TGO                             Glutamic-oxaloacetic transaminase 

TLC Thin Layer Chromatography  

TNF                              Tumor Necrosis factor

TOH                             Tocopherol 



 

Txn                               Thiorédoxin 

UDP-glu                        Uridine diphosphate glucose 

UV  Ultraviolet radiation 

Vit C                             Vitamin C 

Vit E                             Vitamin E  

 XO                             Xanthine oxidase                    
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5(1)

    ADN (2) 

 ROS  

  ADN  

5.4.3) .)

 Surgery،  Chemotherapy 

 Radiotherapy 

(6.)

,(7 )

Cisplatin(8)

MethotrexateVincristinebliomycine

 (12.11.10.9.)

Doxorubicin

Doxorubicin

(15.14.1316..)

1 



(20.19.18.17)

(22.21)

(23)

 Globularia alypum

(24.) 

 alypum  Globularia 

wistar  Doxorubicin عيى

IN VITRO

1

  alypumGlobularia  

  

  

2 



 

 

 

 DPPH°. 

2 

 Doxorubicin   

   CPK, LDH, 

AST 

    GSHMDA 

    

  - Anti-tumor activity- 

alypumGlobularia  

 MTT- MTT Cell Viability Assay 

 (Hep G2) Human     

hepatocarcinoma cell line ,Colon carcinoma cells 

(HCT-116) ٗ (T-lymphocyte cells)  lymphoblastic 

leukemia cells (1301). 
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I.  

(ATP)

  )

 (27.26.25. 28.)

Catalase , Glutathione peoxidase, superoxde dismutase 

caroténe, Vit C, Vit E B-(29.28.)

 

 (32.31.30 )

(34.33.35.) 

4 



1(ROS)

1.1

(ROS)

. 

  

 (40.39.38.37.36.35.25)

1(42.41).

O2°-

OH°

LOO°

LO°

NO°

1O2

H2O2

LOOH

ONOO- 

5 



2.1

;

 ATP (25) , 2-5 %

1(39.)        

 43ثبكتسبة ROSتشكٍل . 1           الشكل 

 

 O2 O2°- 46

O2  + 1é O2°-

6 



Cytochrome oxydase NADPH oxydase

 44.43  xanthine oxydase46.45.40

semiubiquinone(51.46) O2°-

 (50)

 O2°- PH  SOD

 H2O2   O246.44.43.32)

    2 O2
°-+ 2H O2 + H2O2

(SOD)+
 

 
H2O2 

( 38)

(Fe II ,Cu I)  Haber-Weiss . 

OHo + O2 + OH- H2O2 + 2O2
o-

 

Fe IICu I) عبش حفاعو 

 (Fenton réaction).  

Fe (II)/Cu (I) + H2O2 OH° + OH- + FeIII/CuII
 

   Fe3+/Cu+2   

(46.44.43.39.32.)  

 

 

 

7 



 

O2°- + Fe (III)/Cu (II) O2 + Fe II / Cu I

OH° (46) ,

(43)  10-9 

(38) 

RH + OH°  R° + H2O  
 

 

R° + O2                            RO2°

RNSNO° ٗ 

ONOO- . 

 °NO 

 nitric oxide synthases (NOSs) (49.48.47)

O2 + arginine  + NADPH NO°+ citrulline + H2O + NADP+
NOSs

°NO 

 NO° 

 peroxynitrite( ONOO- )(43.40.38.32.)  

NO°+ O2°- ONOO-

PH  ONOOH 

8 



HypochloreHClO) ) 

CL-  myeloperoxidase 

(MPO)   (43.32 .) 

H2O2 + Cl- HClO + OH°
MPO

 

 

2(45). 

3.1ROS 

53.41  .) 

1.3.1.

 ( UV)

X ;

(52.41 .53)  

9 



 

 

3 ROS O2(42.)

  ( 41.)

 Doxorubicin

(41.15 .46.)

 Xenobiotics (DTT)

 paraquat ROS  

 (41.)

  (41.)

 

( Cu, Fe( 41.) 

2.3.1

10 



  

 FADH, NADH 

80

ATP

ROS ;

 I ٗ III ubiquinol cytochrome c ReductaseNADH Coenzyme Q 

reductase   O2 

 O2
°− SODH2O2

Fe II)   (Cu I  OH°  Haber-Weiss 

(56.55.54.51.25)

  

NADPHNADPH oxydase

NADPHO2  إىىO2
°−.  

2O2 + NADPH + H+ 2O2°- +  NADP+ +   2H+           NADPH oxydase

 SOD H2O2 

  OH°Haber-WeissH2O2

11 



myeloperoxidase HClO))

(58.57.53.41.40.28.25.)  

  

ROS O2
°− 

 cytochrome oxydaseNADPH oxydase

(.3559.44.43). xanthine / xanthine oxydase

O2
•−  Xanthine oxydasepurine

xanthineO2(.3559.46.45.40).

Xanthine + O2 + H2O Acide urique   +   2O2o-   + 2H+
xanthine oxydase

 

  (NOSs) nitric oxide synthases°NO 

O2
°− ONOO-

(59.49.48.47)Redox

Cyt P450

 -  xenobiotic (46) ROS 

4.1ROS 
ROS

 ; 

OxydaseNADPHO2
•−  NO synthase, SODٗ 

MPO  H2O2 ,ONOOH  HClO 

(60.58.57.53.41.40.28.25.)

 ;ROSO2
•−    

 chemotactic lipids 
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 Eicosanoids

prostaglandins Thromboxanes H synthase   prostaglandin

cyclooxygenaselipoxygenases 

    (46.32)

 

Mn-SODCATthioredoxin

Cu-Zn SODglutathion peroxydase (61.)

 (28.27 .)

 (46.)

 )46 (O2
°-

 (32.28.)

2

1.2

Redox

 ROS 

 (32.31.3063.62.60.44.40..) 

2.2

(66.65.64.45.39.) 

1.2.2.

OH°lipid peroxydation 

13 



(40.27 .45 .5768.67.:) 

  

(LH) 

 ° (L.)  

LH  +  R° L°   +   RH 

    

(LOO°).  

L + O2 LOO 

O2

(LOOH) 

LOO°   +     LH                                      LOOH     +   L°

LO°LOO°

LOOH  +  Fe II LO°  +  OH-  +   Fe (III)                           

Fe (III)   +   LOOH LOO°  +  H+  +   Fe II

14 



MDA)malondialdéhyde(  HNE (4-hydroxynonenal

 

  

E(68.67.60.39.27.) 

L-LL + L 

 

4

 

  

15 



 

527

 

2.2.2

ROS

Protéase Protéasome(60.39). 

Histidine ,Tryptophane  Tyrosine 

°OH Tyrosine   nitrotyrosine 

Histidine  2-oxohistidine ٗ  Tryptophan 

16 



methionine cysteine(SH) 

methionine methionine sulfoxide 

cysteine disulfides

(S-S)

S-nitrosylationsulfinic  sulfonic .

MDA4-HNE

(methionine sulfoxide ٗdisulfides )

;methionine sulfoxide reductase  methionine sulfoxide  

methionine   thioredoxin 

cysteine(glutathione S-transferase). 

(protein turnover,)

Protéasome

4-HNE

 (70.69).

17 



6

(60).

3.2.2ADN 

ADN 

ADN 23ADN(47.)

 ADN

8oxo guanine, 8 nitro guanine, 8oxo adénine, formamidopyrimidine, 5 hydoxy cytosine, 

hydoxy méthyl uracile, thymine glycol , oxazolone, formimidouracile5( 60.)

OH° guanine8-hydroxyguanine

(44.39.27.)

ADN.

18 



 

 7(60)

ADN

((MDA-guanine  – ADN.

(60)

 8(60) 

3.2

 

 

8- oxo guanine 8- oxo adénine  5-OH methyl uracile Thymine glycol 

19 



(60:)

  ROS 

ADN

.(71.60.33.72) 

 AtherosclerosisROS 

 LDL (60.73.33) 

 B

(.7460.) 

 ;

ROS 

(64.32 .) 

3

1.3.

(39 )

(75.40.3976.)

 SOD , GPx ٗCATGSH, Thioedoxin

EC

(Zn)Se

Cu(31.29.25. 53.77.)

20 



  

  

(76) . 

2.3

1.2.3 

 Superoxide dismutase - SOD  

SOD 1969Mc Cord, Fridovich

 

(40.39.60)  Cu/ZnSOD 

Mn-SODEC-SOD

Cu/Zn

 Fe-SOD (79. 78 .39)

SOD

dismutation

(83.82.81.80.60 ).

SOD-Cu2+   +  O2
.- SOD-Cu1+   +   O2                                    (1)

SOD-Cu+1 + O2
- + 2H+ SOD- Cu+2 + H2O2                                (2)

O2
.-   +   O2

.-   +     2H+
SOD

H2O2    +    O2
(3)

 

21 



SODCATGpxH2O2

(39). 

 Catalase CAT 

240

haem (84.59.41.39)

CAT

Peroxysomes (85.84.)  CAT

;O-OH2O2H2O

Fe(IV)=O,H2O2O2

(41:) 

H2O2  + Fe(III)-E H2O  +  O=Fe(IV)-E 1

H2O2  + O=Fe(IV)-E O2  + Fe(III)-E + H2O 2

2H2O2 O2  + 2H2O
CAT

3

 Glutathion peroxydaseGPxréductase Glutathion GR- 

GPxSe

(LOOH) 

GPx 

 (GSH)  

 (GSSG )( 84.60.5687.:)

22 



H2O2  +  2 GSH 2H2O + GSSG
GPx

LOOH  +2GSH
GPx

LOH  +  H2O  +  GSSG

 GR   GSH 

 (GSSG ) GR H+  NADPH : 

GSSG  + NADPH+H+ 2GSH  +  NADP+GR
 

   NADPH Glucose6-Pdeshydrogénase G6PD) )

(84.6786. ):

NADP+  NADPH
G6PD

2.2.3

 Glutathion 

 GSH

((Glutamique, Cysteine, Glycine(0.5-10µM) 

1000 (0.5-10mM( )90.86 .) GSH

glutamyl cysteine synthetase - 

Cysteine  Glutamique  Glutathion synthetase 

Glycine(88). 

GSH

sulfhydril( SH) ( 90 .) GSH 

( 91.89.39 .)

 

 

 

23 



 

GSH  +  R GS°° + R-H

GS° + GS° GSSG 

GSHGPx(50.39)

GSH

CE (3964..)

 GSH,GSSG 

GR H+  NADPH(86).

 9 (27)

GSH 

xenobiotics  GST 

GSH

GSH

Cysteine(92.)

24 



 

10

 Thiorédoxin 

 Txn(93,)

12105

(SH) Thiorédoxin :Txn1  

 Txn2

Txn3(95.94)Txn1001000

(96). 

Txn(97 .)

TxnPeroxidase Txn

Txn

Thiorédoxin reductase   NADPH( 94 )

)11(Txn (98.) 

 

 

 

 

 

25 



 

 

11Thiorédoxin( 94 .)

3.3

 E 

ETocopérolsAlpha, Béta, Gamma 

,Delta)  (39)Alpha-TocophérolE

Chromanol6-Isoprénoid 16

R1              R2                Tocophérols

CH3        CH3                   alpha

H           CH3                    beta

CH3         H                       gamma

H           H                         delta

CH3
R1

HO
R2

O

CH3 CH3

CH3

12E(86) 

Alpha-Tocophérol

(propagation )

(LO°)(LOO°) (41.29) 

26 



  Chromanol6-

Alpha- Tocophéroxyl( Alpha-TO°) 

Alpha- TOH + LOO°/ LO°                             LOOH + LOH + Alpha-TO°

C (100) ubiquinone

Alpha-TO   Tocophérol- Alpha 

Pro-oxydant

(86.39.)

Tocophérol - Alpha

Alpha- Tocophéroxyl

Tocophérol - Alpha

LO°
LOO°

LOH
LOOH

Vitamin C°

Vitamin C

Ubiquinol

Ubisemiquinone 2GS° GSSG

2GSH

13Alpha-TocophérolAlpha- Tocophéroxyl(86) 

 C 

Ascorbic acid(39.)

(86). 

Proline hydroxylasedopamine-B-hydroxylase(41 .)

C

semidehydroascorbate

ascorbate radicaldehydroascorbate(39)

27 



 semidehydroascorbatedehydroascorbate

OH°O2°-

(41,)GSHAlpha- Tocophéroxyl( Alpha-

TO°)   Alpha-Tocophérol( Alpha- TOH(99.86 .)

 semidehydroascorbate

GSHNADH NADH-

semidehydroascobatereductasedehydroascorbate

GSH(100.41.29).

  

P100

 ROS 

(103.102.101)(VI

 (beta- caroténe) 

A(precursor of vitamin A  ) (75) 

 

600

caroténoidscarotènes

xanthophylleslycopene(104.) 

AE

LOO° OH° ,°O21O2(.2786). 
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  

ROS

(67.)

 

14ROS

( 32). 
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II

1

9

5(1) ,

126

 

Invasionالأخٍشة

Metastasis 15

(105.2)

(106.)

15(105)

 Carcinoma  -  Epithelial Cells -

 

 Sarcoma  - Connective tissue- 

 Lymphoma  Leukemia   Hemapoietic cells. 

 Gliomes (106.) 

30 



2

1.2 

 ROS  ٗ

 

107ROS  ADN 

  P53 ٗأ

Proto-oncogene ( 113.108.107.33) 

guanineOH°  8-hydroxyguanine

(8-OH-Dg)16 

GC  TA  8OHDg 

(.527111.110.109.) 

ras   p53 

(111)  8-OH-Dg  biomarker of 

carcinogenesis (110).  

 

 guanineOH°(27)أمسذة قاعذة . 16الشكل 

31 



MDA ADN 

 (109.110:) 

 M1G dG [pyrimido[1,2-a]purin-10(3H)-one]  

 M1A dA [N6-(3-oxopropenyl) deoxyadenosine]   

 M1C dC [N4-(3- oxopropenyl) deoxycytidine] 

 MDA 

(109.)

 

17MDA   ADN(110)

2.2 -Génotoxic Agents

(108).

1.2.2

 (108 :) 

 benzo[a]pyrène

(108.107 .114.112.) 

32 



 

 ( 112.108.107) 

 nitrosamines   ُا ٍِ فً دخ ح٘ ٍن ْ ٗ ٍشخقاث اى ه  ٘ خ٘اجذة فً اىنح اىَ

  (.114.108.107)اىخبػ

 1  Aflatoxin B  

  (108112..) 

2.2.2

 X (118.108.107) 

 

(108.107.3.) 

3.2

15

 (HBV)

(HCV)EBV Epstein-Barr virus)) 

(115.107116.)

 

 

 

 

 Helicobacter pylori 

(117.) 

33 



 

4.2

 Epigenetic (non-genotoxic)

(27)

TSH 

( 3.)

5.2

DNA

ADN(108.3.)

3

 

ADN

100

(108 :)

  Proto-oncogenes3

108 

  

  

 3

108 

  

  

   ADN 

34 

http://ar.wikipedia.org/wiki/?�?�?�?�??_?�?�?�?�?�
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Proto-oncogenes  إىى 

 108  

4

Alpha foeto-proteine 1 

  

 

  Hepatomegaly

 

 106.1 

 Biopsy  

1

5 

SurgeryChemotherapyRadiotherapy
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1.5Chemotherapy:

Anticancer Drugs

9.7 

2.5Radiotherapy

External beam radiotherapy 

Branchytheray

 

3.5Surgery-

 

MastectomyProstactomy

Recurrence 

106

6

1.6

Anticancer Drugs

M,G1,G2,S 

M

G0

G0cycle dependent

phase dependent9.

36 

http://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%84%D8%A7%D9%86%D8%AA%D9%83%D8%A7%D8%B3&action=edit&redlink=1
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2.6

  

 DNA 

 120.10 

1.2.6-Antimetabolites-

 Glutamine120.10.9.7

2.2.6DNA

 Alkylating agents 

guanine

DNA, Aziridines Nitrogen mustards

Alkyl sulfonatesmethylhydrazine120.10.9.7 

    :Intercalating agents

DNA( G-C, A-T) . DNA

DNADNA and RNA polymerases

Topoisomerase IIDNA

 

Anthracycline  doxorubicindaunorubicin120.10.9.7 
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3.2.6120.10.9.7 

 tubuline

tubulinemicrotubulines

Vinca 

rosea VinblastineVincristineTaxol 

Taxus brevifolia 

 SOD

Cu-Zn SOD

doxorubicine , streptozotoxine 

3.6

120.12.10.9.7 

1.3.6 

 - Hematological Toxicity : 

 – Leucopenia ,-

– Thrombopenia -

-  medullary aplasia - 

  digestive Toxicity  :- 

 Cutaneo – Mucous Toxicity
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 -Vesical Toxicity 

 Immuno-Depressor Effect

 

 -Gonadic Toxicity

120.12.10.9.7 

2.3.6

 - cardiac Toxicity 

 anthracyclines 

 tachycardia 

  

 Neurological Toxicity 

vincristine 

 pulmonary Toxicity 

bliomycine 

 Renal Toxicity 

creatininemiacisplatin 

 Hepatic Toxicity 

Transaminasesmethotrexate

120.12.10.9.7
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IIIDoxorubicin  

1. Doxorubicin 

1.1

DOXO Adryamycin Adriblastin 

Anthracycline

 Streptomyces peucetius var caesius1960

(121123.122..125.124.)DOXO

(1S, 3S) -3-glycoloyl-1,2, 3, 4, 6,11-hexahydro-3, 5,12-trihydroxy-10-methroxy-6,11-

dioxonaphtacen-1-yl-3-amino-2, 3,6-trideoxy-a-L-lyxopyranoside Hydrochloride.  

C27H29NO11H Cl¯  580

Tetracyclinedaunosamine,

QuinoneHydroquinoneDOXO

(126.)  

 

18Doxo (127 (129.128. 

40 



2.1 .DOXO  

1.2.1DOXO  

   DOXO

75%74% .

DOXOخٌ٘صع 

(130.126.)

2.2.1 .DOXO 

DOXO

 (C=O13DOXO

OHaldo-keto reductase  NADPH-dependent   

C13 hydroxy Doxorubicinedoxorubicinol

 (131.122.125.123132. )

 Carbonyl reductase 

   

DOXO(131.122). 

  déglycosylation NADPH dependent cytochrome 

P450 reductase   Hydroxy aglycones  Deoxy aglycones (128.125.122.)

  

O-sulfation O-B-glucoronidation 

O-Demethylation

DOXO(123.122).

2448DOXOdoxorubicinol48

41 



sulfatesglucoronides10 %

(126.) 

 

19Doxo( 122) 

3.1DOXO 

DOXO(130 ) 

 ADN  
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1.3.1ADN  

 DOXOaglyconeADN 

intercalation (148 .124)

 ADNADN polymérase

ARN polymérase ADN ... 

 (126.121.) 

2.3.1  Topoisomérase II 

 II Topoisomérase  ADN 

( 134.) 

 DOXO   ADN - II Topoisomérase  

  DOXO  -ADN - II Topoisomérase   II 

TopoisoméraseADNARN(121

133.125.124 .123148..156.)  

3.3.1 Helicase  

 ADN 

(134.)DOXO

  

DOXO 

ADN

(133.121).  

43 



2DOXO 

DOXO

(138.137.136.135.)

DOXO

( 138.124)

630

26%550248% 7002

DOXOADN

(144,) 

  

 Ca2
+ 

  

  

 (143.140.138.133.15 .156.) 

1.2Doxo  

DOXO

(121)DOXOADN

Topoisomerase II .

DOXO(150.146.124151..152153. )

44 



 DOXOCardiolipine

( .121148.147.136.128160..) 

 GST CAT(…Gpx

 (145.138.136.121.15 .154 .156.)

 (121.) 

  Reductase ٗ Dehydrogenase NADP dehydrogenase 

nitric oxide synthase(NOS) 

(139.128 .) 

 DOXO

(147.145.141.136.15 .) 

1.1.2 

40% 

DOXO(Cardiolipine 

 

DOXO

– quinone- NADPH

Cytochrome P450 reductaseNADHNADH déhydrogénaseComplexe 

I  XanthineXanthine oxidasesemi-

quinone O2

O2°-DOXO(121. 148.142.138.128.124.) 

DOXOquinonesemi-quinone

 O2
°-

H2O2 ,OH° ONOO-20(128.15148. .155.)

45 



 OH°

SHSulfhydryl

ADN( 136.) 

 

20DOXO(138.) 

2.1.2

DOXO

Feritin

(128.)

Fe3+C11C12

DOXOFe3+

Fe2+C14

46 



DOXOFe2+O2
-°O2

 (148.143.138.124.121. 159.)

2.2

DOXO ,

Ca+2

ATPase -2Ca+

 dépendant2Ca+ protéases et lipases(124.15 ) 

Ca+2

(148.136.121.)

3.2

DOXO

Troponine I

 DOXO(136.15.)

4.2- Apoptose 

DOXO

 

(.149148.136.124161.. 162163.).

DOXO

 DOXO

 (157.15 .) 
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 DOXOTNFIL2

15 

 doxorubicinole DOXOCarbonyl 

reductase (CR)( 124.121151.)

ATPase -2Ca+ 

Na+/K+ ATPaseATPase H+(158).

 

 

48 



VI

(164.)

Albert Szent – gyorgyi 1938

  P C (165 .166.)

  1952Geissman

( C6-C3-C6)C6(A ,B)  

 C3(167).flavonoids 

Flavus

)168 .169.)

(170)

(171)

(168 ,)

(172) 

hétérosides

( 173.)

(174.)

250-270
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(175.174177.176.)

(178.)

1

15

C6-C3-C61,3-diphenyl propane(179.167181.)

(A ,B)

(C.)

7

5

3

2

3'

4'

5'

4
6

8

6'

1'

2'

B

A C

 

21  (167)

 C 

  pyrone ,pyrane ٗأ pyrylium(  185 .)

O
+

O
O

O

pyronepyrylium pyrane
 

(180:)  

   C  pyrone:   

 2-phénylchromones     
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 - flavones -: 
 A B 

. 

 – flavonols:- 3 

 .

  –flavanones: -  C2-C3 

  –isoflavones:- 
BC32( 171 .

180.182185.183. .)

  C  :pyrane  

        2-phénylchromane     

    

 3,4  – flavan-3,4-diols- 

 3 - flavan -3ols-- 

C3

C4 

3 (flavan -3ols-)  3,4 

 flavan-3,4-diols -(171 .180.182183..) 

  C  pyrylium : 

 2-phénylbenzopyriliums       

ٓ ٍِ حٗخفشع          ٘حذة ٕز  : اى
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  –anthocyanes:-    (anthocyanidine)  

CH3 )
 (171 .180.182183.. 185.) 

   C :  

-   –chalcones, dihydrochalcones:- 

, 

A

B(171. 180.182. 183.185)  

  C  -furane:-   

  -aurones- -2- benzylidène coumaranone:  
 (180 .185) 

2. 

 

C14

(C6-C3-C6)

 (184.) 

1.2 . C6-C3-C6 

1.1.2 .   

Acyanidin 

C 14

A

52 



   Acétyl-CoA أ 
Malonyl-CoA.      

C

HO

CH2 C

O

SCoA

O

C

O

S CoA

+ CO2

ATP ADP
Acéyl CoA Malonyl CoA

CH3

 

22 Malonyl- CoA  Acétyl- CoA CO2 

 

 A  Malonyl- COA    (186). 

2.1.2 .  

 Davis  1955  B 
 Ac.p-coumaric .

  Ac.p-coumaric    4-coumaroyl-CoA  

 Malonyl-CoA  (202 .)

 

OH

HOOC

OH

C

O

CoA

CoA

 

Ac.p-coumaric                                                                      p-coumaroyl CoA 

 

                  23. .p-coumaric acid   p-coumaroyl CoA 
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 malonyl-CoA  A 4-coumaoyl-CoA B 
 C6-C3)   Chalcone synthase( CHS)

(187.167.165). 

O

O

OCoAS

+

OH

CoAS

O

OH

HO OH

OH

OH

HO

OH

O

O

3 X

Malonyl - CoA P-coumaroyl -CoA

Chalcone Flavanone
 

24( 203.185)

2.2 .–  

(102) 25  
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O

OH

HO OH

OH

Chalcone

Chalcone- isomérase

OH

HO

OH

OH

HO

OH

HO

OH

O7

5

O

3

2
2' 4'

1'

Flavone- synthase O

o
Flavanone: Naringénine Flavone: Apigénine

Flavanone-3-hydroxylase

Flavonol-synthase
O

O

OH

OH

O

O
OH

HO

O O

OH

O
O

OH

O-Glu

Dihydroflavonol:2,3-dihydrokaempférol
OH

OH

Flavonol: kaempférol

Dihydroflavonol-4-réductase

OH

OH

OH

OH

OH

Flavan-3,4-diol: Leucopélargonidol
Flavan-3-ol: afzéléchol

HO

OH O

OH

OH

OH

OH

OH
CL HO

OH

Cl
3-O-glucosyl-transférase

Anthocyanidol:pélargonidol Anthocyanoside:pélargonidol-3-O-glu

O

 

25 .(167)  
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3.  

1.3 .  

OH  5 7  A 

 .B ىيحيقت '4 

 3  3' 

 C (204) 

O

O

OH

OH

HO

OH

O

O

OH

OH

HO

OH

OH

 

Lutéoline                                                          Quercétine 

2.3 .  

CH3



AB

8-C- méthylgalangine .

O

O

HO

OH

CH3

OH

 

8-C- méthylgalangine 
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 

 (O- méthylation)    

O-methyl transférase 26  

O

O

OH

OH

OH

OH O

O

OH

OH

OH

OMe

SAM SAH

Lutéoline Chrysoériol
 

 SAM : S – adénosyl  méthionine 

SAH : S – adénosyl homocysteine  

26 . Lutéoline  Chrysoériol 

 

   C-Me  C-OMe 

  

Sidéroxyline. 

O

O

MeO

OH

OH

Me

Me

 

Sidéroxyline 

3.3.  

  …D-galactose, D-glucose))

57 



) L-Arabinose ,D-Xylose)... ( 171)  .

 

 

 

C- hétérosidique (171)  C1 

 C6  C8 
 vitexine.     

OHO

OH

OHGlu

Glu

 

                                           6,8-di-C-B-D glucopyranosyl apigénin    

 

 (O-hétérosidique )

(171 )  7  3 

   O-glucosyl transférase  :    UDP-glu( Uridine 

diphosphate glucose ) ( 187.205  .)                              

O

O

HO

OH

OH

OH

OH

O

O

HO

OH

OH

O-Glu

OH

UDP-glu UDP

3-O-glucosyl transférase

Quercétin 3-O- glucosylquecetin

27   quercetin 
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4 

1938Szent Gyorigyi

pC(102,)

 206

1.4 

 ADN

(224)

procarcinogènes

(207)quercetine kaempferolgalangin

apigénineCyt p 450

CYP1 A

ADN (229.)

quercetinnaringinCyp 3A4 

(229.)

2.4

AMP 

cyclique phosphodiesterase  Ca2+ - dépendante ATPase

59 



ATP

quercetin

Cromoglycate de sodium(225) 

3.4.

acid arachidonic   cyclooxygénase    

lipooxygénaseprostaglandines  leucotriènes 

 

quercetin  myricétin 

cyclooxygénase  lipooxygénaselipooxygénase

 apigénin chrysin cyclooxygénase (226.) 

4.4.

HIV (174) 

 

transcriptase revers( 224.208).ADN ARN

(polymérasel’ADN et l’ARN) revers

transcriptase(210.209) 

 HIVglycoprotéine gpl20

(211)

ADN gyrasein vitro(212)

 staphylococcus aureus(213)

  

  

  (214) 
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5

1.5

  

 

 34 B -ortho dihydroxy –   

cathécol. 

  (C3-C2) 

 4-oxo  C . 

 3 C. 

 5,7 A. 

 quercétin ٔ216.174.171.102 باخٍلام. 

28

O

OOH

HO

OH

OH

A C

B1

2

45
6

7

8 1'

2'
3'

4'

5'

6'
3
OH

 

28( 102) 

 lutéolin cathécol     

 peroxyl, superoxide , peroxynitrite Kaempferol  (228)
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C3-C2  4-oxo 

(228)MDA

quercetin taxifolin

C3-C2 (228) .

 

aglycone

(228)

2.5

(165.101.102.62:)

  

  

  

  

1.2.5

 

flavonoxy (FL-O°)(224  :) 

Fl-OH + R Fl- O + RH
 

: R°,    Fl-OH:  , FL-O°:  

62 



 B  (228,)

  quinone  
  

OH

OH

OH

O

R RH
O

OH

O

O
R RH

quinoneFlavonoids Flavonoxy

   29.(102 )

2.2.5 

 Fe2+ Cu+

HémoprotéinesCofacteurs

Fenton

Fe2++H O2 2 / Cu+ OH + OH - + Fe /3+
Cu2+

 

30

(200.199.165.102).

30.( 165.201.102)
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3.2.5

 Xanthine oxydase, nitrique oxyde synthases (NOS), lipoxygénases, cyclooxygénases        
(165)      

  Xanthine oxydase 

 XO Hypoxanthine  xanthine 

 O2
°- H2O2 

 O2  (224.165.102)  

la goutte   

 XO 

 (196). 

   C3-C2 

(197) 

  

purineXO  A 

 (227)

 nitric oxide synthases NOS 

 NO  

( NADPH)  (FAD)(165) 

 NO 

O2.- 

PeroxinitriteONOO− 

 ((LDL (224) .

(224) NO  

  (ONOO−).    

64 



 

 Lipoxygénases  

  hydroperoxyde 

 leucotriènes  

linoléate  5-lipoxygénase 165 

  3-lipoxygénase protocatéchuique

(198.195.)  

6.  - prooxydation- 

 prooxydant 

  semiquinones ٗ quinones 

ROS(191.190.189.188 .192.)

 C2-C3 4 quinone  quinones méthides 

  31. 
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31   Hester van der Woude et al  

(190)               

  quinones  

quinones méthides     GSH( 194.193.190) .  

Fe3+Fe2+ 

 O2 ٗأ H2O2   OH° 

 ADN (171.) 
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7 

 Hydrolases  

  (222.221.220.219.217.215) : Bacteroides 

distasonis, B. uniformis, B. ovatus    glucosidases 

 (216.) 

(223.216.)

( 224.218.216.)

(171): Catechol-o-methyl transfease, ,  cytochrome P 450 .

3,'4'2,'3,'4'

C(216  .)

 sulfate 

 Acide glucuronique 

36

( 216.171.)

 enterohépatic Cycle . (216.) 
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VL.  Globularia alypum 

 

  Globulariaceae   ,Globularia  Poskea  30 

 (231.230)Globularia 

  Globularia vesceritensis, Globularia eriocephala 

Globularia alypum( 231 ) 

1 .L.    Globularia alypum  

 Globularia  globuleuse 

alypumalypon(232)

(231)(233.) 

30-60 

 (232.) 

(234.)
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32  Globularia alypum 
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2. 

2Globularia alypum (231) 

 Plantes Règne الوولكخ

 Tracheobiontes Sous-règne تحت الوولكخ

 Spermatophytes Embranchement الفرع

 Angiospermes Sous-embranchement تحت الفرع

 Magnoliophytes Division القسن

 Magnoliopsides Classe الصنف

 Asteridae Sous classe تحت الصنف

 Scrophulariales Ordre الرتجخ

 Globulariaceae Famille العبئلخ

 Globularia Genre الجنس

 Alypum Espèce النىع

 

3

 AlypumGlobularia

phenylethanoids

Iridoïds Cyclopentan 

( (cycles pyraniques 236.235

70 



 

 

3  Alypum Globularia 

 

 

  
Cinnamic  acid 
Pyrocatechuic acid 

 

 
( 237 )

 
Globulain                           Cinnamic acid  
Catalpol                             Caffeic acid 
Rutin                                  Ferulic acid 
Luteolin 7-glucoside          p-coumaric acid 
Chlorogenic  acid 
 

(238) 

 
 Globularimin                   Globularin 
Globularinin                     Catalpol                    
 Globularidin                     Liriodendrin 
 Globularicisin                  Syringin  

 

 
( 240-239) 

 
4’,7-dihydoxyflavone 
Apigenin -7-glucoside 
Quercetol 
Luteolin-7-glucoside 
8-C-glucosyl-4’,7-dihydroxyflavone 
Rutoside 
Cyanidine 
Peonidin 
Vanillic  acid 
Syringic acid   
Caffeic  acid 
Sinapic  acid 
p-coumaic acid 
Ferulic  acid 
b-resorcylic  acid 

( 241) 

 
Globularin 

 
( 242) 

 
Globulariosid 

 
(236) 
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F = flavonoids, I = iridoids, P = phenylethanoids 

 

33   Globularia alypum 
(235) 
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4

234

243 236.235.234

 phenylethanoids

Iridoïds( 235.233.) 

  

 

infusion 

(. 

(245.244.) 

  (246.236).

IN VITRO

(247)

50%((LD50

14.5(245.)
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  

  

  

 

 

.I  

1

Globularia alypum 2008

1779

2(249.248)

  

3/748

47.°

74 



  

  

 

13

40,°

40,°

 

1/3

70,°

.C-glycoside

75 



 

 

13:7 

 

2 

45°

 

                                                   1  

   2

 

 

 

 

 

                   40°                                        

 

 

 

                                                                                      

40° 

                        

شٍ عْذ   ° 70حبخ

 

34   Globularia alypum 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

76 



 

.II

1

1.1

5

  .(250)

2.1

(AlCl3 1%) 
 (250.)

2

polyphénols Globularia alypum 

bleu de Prusse  (251.) 

  

ferricyanide de potassium (K3Fe[CN]6)

(Fe2+) ,

(FeCl3)  bleu de Prusse  700 nm . 

  

0.5 ,1 ,1.5 ,2

0.1 31

K3Fe(CN) 6 (0.016 M)   1(FeCl3 (0.02 M   HCl( N0.1( 

77 



1155

301% 3085%90

700

(Gallic acid)

(Gallic acid)(0-200 μg / ml)   

 (mg EAG / g E). 

 

35 . Gallic acid 

 n=3.  
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3

Globularia alypum 

AlCl3) 252.) 

  

AlCl3

C4C3C5

AlCl3  orthoB

430

O

OOH

Al+3 O

OO

Al
+2

O
OH

Al+2
OH

OH

 

O

O

Al+3 O

O Al+2

O
OH

Al
+2

OH O

OH
OH

36      Al3+ 

 

 

10.5 ,1 ,1.5 ,2 

1AlCl3  2%

10430 

((40µg/ml-0فالفونويد الكرستين   
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(mg EQ / g E). 

 

 

 
 

37  Quercetin .

 n=3 
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4

  - stationary phase - rétention

 

 -phasemobile -

 

 

1.4-PC- 

  

UV (248.)

Arches, Durieux, Schull, Schleider, Whatman  ;

Iٗ III أ

(254.205.185.)

81 



 

 

I 

2

ِ ٍ :

(B.A.W )

5 :1 :4

1618

365

 

2.4TLC-- 

253

  

 – adsorption -

 

  

 (185).  
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 

0.25

20205010

Etaleur5

  -

1.5

  -   

(H2O / MeOH / méthyléthylcétone / Acétyl acetone) 

 13 :3 :3 :1  

 

1

90

Toluène / méthyléthylcétone / ME(OH)  

  :4:3:3       

74

365  
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3.4

1.3.4

UV

Isoflavone
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 4-UV - 

 

 

 

(183) 

 

 

3 

 OH

5 

 3

OH5

(248)

(168) 

 

 OH

3OH5

(248), (168) 

 (248)

(168)

 (248)

(168)

 
(255) 

 

365.
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2.3.4 RF

(185) .

RF

RF

      .

    5–RF(256(257.

–RF

         RF

         RF

        RF

OHCH3 
  RF 

        

1

1

UVRF
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5

Chromophores)

- OHCH3O).

(205.186.166   .)

1.5

 I300385

CinnamoylC4

BB

C. 

 II 250280

Benzoyl A 

(205.186) 
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I                                                  II

38.AB

I 

(166.)305350350385

  

6III(248)

I  II 

310-350 250-280 
330-360 250-280 OH3
350-385 250-280 OH3
310-330 
300-330  

245-275 
275-295 (5-dioxy-6,7 dioxygéné) 

340-390 230-270 

340-380 230-270 

360-465 270-280 

III DPPH° 

(258) 

 2,2-diphényl-1-picrylhydrazyl DPPH°

 

O
A C

B

O

Benzoyle Cinnamoyle

88 



  

DPPH° 

DPPH° 

  DPPH-H 

517

 DPPH°. 

NO2 NH

NO2

NO2

N

 

 ( DPPH-H)     (DPPH°)

39 .DPPH°( 182) 

   

C1 =5

  C2 = 3  ,= C3  2 , C4 = 1 , C5 =0.5  ,C6 = 0.25 

C70.125

  15µl 

1.5DPPH°  100  

((100µM ,15

517

305

QuercetinQuercetin

NO2 N

NO2

NO2

N

89 



Globularia alypum ٍعلى السوٍخ القلجخ 
 Doxorubicinلـ 

I

1

Wistar strain

180±30

25±512

2

NaCl 0.9% 5

64

100

64

 Doxorubicin: NaCl 0.9%5

4DOXO , 

2022

Doxorubicin  DOXO 

 20100

64

 
90 



3

48DOXO DOXO 

600015

(LDH, CPK, AST  (. 

 dislocation -- cervical

NaCl 0.9%  

 Formol10 %   

 ; KCl

1.15%4.50.5Ultra-Turrax homogenizer T 25

400010

 GSH   MDA  

II

CPK LDH ASTAutomatique Analyzer 

(Architect Abbott ci 8200)

1CPK

  

  creatine phosphokinase  ADPPhosphate creatine

ATPhexokinaseHK 

phosphate dehydrogenase  glucose 6( G6P-DH). 

 

 

91 



 

Phosphocreatine + ADP
CPK

creatine + ATP    

ATP + Glucose ADP + Glucose-6- phosphateHK

G6P + NADP+ G6P-DH
6- Phosphogluconate + NADPH + H +

NADPH2CPK

2LDH

  

LDHPyruvate  NADH2Lactate

Pyruvate + NADH + H+ L- lactate + NAD+LDH

 NADH2 LDH

3AST -TGO-

  

ASTAspartate2-oxoglutarateoxaloacetate

glutamateASToxalate

2,4- dinitrophenylhydrazineDNPH

III 

1MDA 

 MalondialdehydeMDA 

92 



(259) .

H H

O O

H H

HO O

40Malondialdehyde( MDA ) 27

 

MDATBA

(Thiobarbituric acid)PH23100

15Pink pigment product

n-butanol 

535

  

0.50.5

trichloracetic TCA20% 1TBA 1%  

 

 15ً ىذَة 100° 

ٍو ٍِ 4   n-butanol

ٍط 300015 اىخي

n-butanoln-butanol

535

MDA

Tetraetoxypropane(TEP) بــ n mole/l    

MDA
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2GSH

 

  (260)  

(Ellman’s reagent) DTNB5,5'- dithio-bis- [2- nitrobenzoic acid ]

DTNBSH

2-nitro-5-mercaptobenzoic acid

S

S

NO2

HOOC

HOOC
NO2

GSH

HOOC

NO2

DTNB

+
+

S
S
G

COOH

NO2

SH

Disulide derivative of
 2-nitro-benzoic acid

2- nito-5-mercaptobenzoic acid

 

41GSHEllman

Nitromercaptobenzoic

412nm

 

2000 rpm50.2

1.7((PH 7, 0.1M0.1 0.396 100

412nm

GSH

 GSHبــ µmol/ml
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IV.

1

Formol 10 % ج  ساعت 24-12ىذَة  ؼسي

ٗ ذٍا باىَاء  Deshydrationxylène) ) ج

Eclaircissementparaffin5254° 12

 (paraffin Inclusion in)

Leica EG 1160paraffin

Microtome5

.paraffinXylene

Rehydratation 100

topographic Coloring Hematoxylin and Eosin  

Hematoxylin  Hemalun1020

Eosin  5

100Xylene 

Eukit

2

x40x100immersion 

oil.
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Globularia alypum

IN VITRO

Iaqueous extract -alypum Globularia

50500

30

20lyophilised( FreeZoneR Dry 4.5, USA)

20284

50500

30 

20

- lyophilisation - 

42   Globularia alypum 

 

decoction-

aqueous extract -

96 



 

II . النشبط الوبد لألورام للوستخلص - Anti-tumor activity- 

(cytotoxic effect  )Globularia

alypum 

 (Hep G2) Human hepatocarcinoma cell line. 

 Colon carcinoma cells (HCT-116). 

 (T-lymphocyte cells)  lymphoblastic leukemia cells 

(1301). 

1Cell Culture  -

EagleDulbeco (DMEM) 

(Dulbeco’s Modified Eagle’s Medium) ٗ 

 100 ( 100 units/ml penicillin G sodium )

 100 (100 units/ml streptomycin sulphate   ) 

  

 250(250 ng/ml amphotericin B)  

2 -2 mM L-glutamine- ٗ10%  

fetal bovine serum (FBS)   

Antiprotéase  Attachements factor.... ,

375CO2 .
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2Cell Proliferation Assays - Cell Viability Assay-

MTT Cell Viability Assay (285.) 

 

MTT(3-[4,5-dimethylthiazole-2-yl]-2,5-diphenyltetrazolium bromide) عيى قذسة 

  Dehydrogenase   Tetrazolium ىَشمب MTT 

Formazan  

Formazan 

MTT  570 

  

microplate96(well)

0.5X105 (0.5X105 cells/ well)  DMEM  

10FBS ,   DMSO (<0.5%)       20µl 

 12.5µg/mlµg/ml25 µg/ml50 

µg/ml100(DMSO)  dimethyl sulphoxide 

0.1%V/V(295)48 

375CO2 .  

µl40  MTT(0.9% NaCl )  5 

4formazan180µl 

180 µl of acidified isopropanol / well (isopropanol   ً0.4فN  HCl )

37570

percentage of viability   

]  [×100                                   

[Absorbance of treated cells/ Absorbance of control cells)] X 100         

  50 % (IC50)   
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± 

 Student’s t test SPSS  . 

 Least significant difference ( LSD )   

95% > P)  0.05. (

 < P0.05

 P >0.05

 P >0.01

 P>0.001
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.  

I 

alypum Globularia 

 

 

  

  

  

7alypumGlobularia

.II

alypumGlobularia

 

 

 

1779
 % 0.11 غ2 

 %0.31 غ5.56 

 %13.39 غ238.31 

100 



1

(AlCl3 1%)  
alypumGlobularia.

2

(251)

 (Gallic acid) 

 

 

Y      :

X       :   

    
 

  

 -Gallic Acid Equivalents/g dry weight -  (mg GAE / g extrait) ٗ 

 

     (µg/ml) 

    : Y  

C

           (GAE) (µg/ml)

101 



  (mg GAE/ g): 

8alypumGlobularia

 

  alypumGlobularia 

 

 

C=103.81 ± 3.65 mg GAE / g dry weight 

 

3

  (252)  

  Quercetin- 

Y      : 

  X       :(µg/ml) 

 

 

 
 

 

 

(mg GAE/ g extrait) 

  

198108

2105.25104

102 



 

  

 

(mg QE / g extrait) – Quercetin Equivalents/ g dry weight  - ٗ

 

 

  : Y   

 C   

         (QE)  (µg /ml)

(mg QE / g extrait):

9alypumGlobularia

 

  alypumGlobularia 

 

C=21.55 ± 1.51 mg QE / g dry weight 

(mg QE / g extrait)

121.3723.2523.87

219.7520.3720.68
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4 

1.4. 

I

BAW4:1:5

UV365

:MFb :V   

bc j 

43

 alypumGlobularia 

MF 

b 

j 

bc 

V
 

V 

104 



 

 

 - -RF 
: 

10  

 

2.4.   -TLC- 

 

 

H2O2 / MeOH / MEC / Ac.Ac:  (13/3/3/1)  

Toluéne  / MEC / MeOH: (4 / 3 / 3) 

365

 

 

 -RF-0.190.410.480.720.86

UV--

105 



 

:VjVF

b bc 

 

44 

alypumGlobularia 

 

 

106 



 

 

 - -RF 
: 

ٍاح٘ؼشافً. 11 ٗ ٘ك اىنش  TLC – خّائج اىسي

UV--

  -RF-0.090.110.080.160.090.770.79

BAW4:1:5

 RF0.19

RFBAW

OH256

(183) 

 UV 

(255) 

 OH3

OH5168248. 

 OH

5OH5OH3 

 RF((OCH3  ُأي أ

RF0.86,اىَشمب ؼشٍ قطبً

BAW
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5 

alypumGlobularia 

 

45 .

alypumGlobularia 

 I300385

cinnamoylC4

B305350

- Flavones 

 II250280 

Benzoyl A 

alypumGlobularia

108 



 

III DPPH°

- IN VITRO –  DPPH° 

  ٍِ ذٌ اىخجاسي اىنشسخ ٘ ّ ٘ .Quercetin- اىفالف

53  , 2 , 

1 , 0.5  ,0.25 0.125

DPPH° 

5

xx

5     x 0.01515µlx1.515 

0.0495

DPPH°  

 1246

109 



12DPPH° alypum

Globularia

%° DPPH

50.0594.890.17

30.0380.170.09

20.0257.06 1.49 96.060.04

10.0120.040.195.91

0 50.00518.4395.810.13

0.250.002512.111.7894.720.3

0.1250.0012 5.470.5346.451.78
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46DPPH°
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 50- IC50-

47 ° DPPH    

 n=3 

 50%% 

DPPH°  

 

50% IC50

 

alypumGlobularia50%DPPH°بـ :

 mg/ml 

112 



alypumGlobularia

DPPH°  94.89 بـ  %  

0.05

0.00125.4750-IC50-

0.021 

0.02

DPPH°57.06

96.06 
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 Globularia alypum ٍعلى السوخ 
 Doxorubicinالقلجخٍ لـ 

I

CPK 

LDHAST

1CPK

CPK

1348

13CPK

 

CPKفً اجالزهــــــبــ   
(U/L) 

361 1628.35

336.6620.33

DOXO 603.548.77

 DOXO 444.6653.51 

114 



48CPK

(mean ± S.E), n = 6ع٘ت راُ ىنو ٍجَ ج ,  جش حَ

 ٍِ ع٘خ ىَجَ   DOXO   DOXO ٍقاسّت ا

 -DOXO , Least 

significant difference ( LSD )   95%  > P)  0.05( Student’s t test  (* * ) 

  (p < 0.01) .(*** )(0.001 p <)  .

 CPKDOXO   603.5 ± 48.77

361.16±28.35

(0.001 p <). 

  CPK444.66±  53.51 , 

 (p < 0.01.) 

115 



2LDH 

LDH14

49

 14LDH

 

 

 

 

 

 
 LDH  

(U/L) 

  24.96 ± 389.66 

306.83 ±41.90

DOXO 522.16 ±35.4

 DOXO 400.16±43.65 

116 



 

 

 49 LDH

(mean ± S.E), n = 6  ,

 DOXO   DOXO  

 -DOXO , Least 

significant difference ( LSD )   95%  > P)  0.05 ( Student’s t test (*) 

 (p < 0.05) .(** )(0.01 p <) .

 DOXO   LDH

522.16  ±35.4  24.96 ± 389.66

(0.01 p <). 

 (0.01 p <)  

 400.16 ±  43 65  DOXO.
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3AST

AST15

50

15AST

 
  ASTفً اجالزهــــــبــ  

(U/L) 

18.8  ± 122   

122.66 ± 31.91 

DOXO 184±  56.88 

 DOXO 114.16 ± 7.57 
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50AST

(mean ± S.E), n = 6ع٘ت راُ ىنو ٍجَ ,  جش

 DOXO   DOXO  

 -DOXO , Least 

significant difference ( LSD )   95%  > P)  0.05 ( Student’s t test (* ) 

 (p < 0.05) .(ns) (P> 0.05) .

 AST

(P> 0.05). 

 DOXO (p < 0.05 ) U/l  184±  

56.88   18.8  ± 122  , 

  (p < 0.05 )قذس بـ ِ ٌ  .U/l      114.16 ± 7.57 أ
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II

alypumGlobularia100

 Doxorubicin20

1.MDA 

100MDA 

Doxorubicin201651

16 MDA 

 

  MDA تركٍس 
( nmole/g tissue )

 ± 8.07 128.95

116.51  ± 14.30 

DOXO 146.98 ± 10.57 

 DOXO 130.84 ± 5.12 

120 



 

           51 MDA 

 

(mean ± S.E), n = 6ع٘ت راُ ىنو ٍجَ ,  جش

 DOXO   DOXO  

 -DOXO , Least 

significant difference ( LSD )   95%    (p < 0.05) . Student’s t  

test (* )  (p < 0.05) . 

(p < 0.05)  ًفMDA 

DOXO 

 DOXO.

121 



2GSH زولً للقلت  السٍتى

100GSH

Doxorubicin201752

17 GSH

 

 

 

 

 

 

 

 

 

 GSH  تركٍس 
(nmole /g tissue  )

0.19 ± 2.5 

2.54   ±0.11

DOXO 1.63±  0.16

 DOXO 2.02± 0.13

122 



 

 

52  .GSH 

(mean ± S.E), n = 6  

 DOXO   DOXO  

 -DOXO , Least 

significant difference ( LSD )   95%  > P)  0.05 ( Student’s t test (** ) 

 (p < 0.01) .(ns) (P> 0.05).

GSH (p < 0.01)

DOXO 

 DOXO( p < 0.01 .)

123 



III

100 H&E) ×(

A1, A2. 

 (B1, B2, B3, B4, B5, B6) 

 DOXO  

 Myocytes Deformed (

( 

  

Numerous Intercellular Spaces.

  necrosis partial  

Myocytolysis Nuclear Pyknosis  

  Condensed Nuclei. 

 Vacuolization  

 Edema 

  --Infiltration of Inflamatory Cells 

Globularia alypum

(  C1,C2,C3,C4,C5 (. 

 (D1, D2).

 

124 



 

 

A1 .x 40 H&E)) 

 

A2 (100 × H&E) 
  

N : nucleus  

N 

N 
N 

N 

N 

125 



 

 

 

 

 

 

 

 

 

B1 

 

 

 

 

 

 

 

      B2  

            DOXO (100 × H&E) 

PN: partial necrosis                                              CN: Condensed  Nuclei                                                         

   DM: Deformed Myocytes                               

 

PN 

 

       DM 

 

CN  

PN
PN
PN
PN 

IS 

126 



 

 

 

 

 

 

 

 

      B3 

 

      

 

 

 

 

 

 

 

        B4 

  DOXO  (100 × H&E)

PN:   partial necrosis    IS : Intercellular Spaces      

   E : Edema                                             

 

 

       

IS 

 

IS 

 

 

E 
PN 

127 



 

 

 

 

 

 

B5 

 

 

 

 

 

      

 

 

B6 

  DOX  (100 × H&E) 

NP : Nuclear Pyknosis                                                 IS : Intercellular Spaces 

V : Vacuolization                                                         IC: Inflamatory Cells                              

 

 

 

 

NP 

V 

V IS 

IS 

 IS 

 

IC 

IS 

NP 

128 



 

  

   

      

 

 

 

 

 C1 

 

 

 

 

 

 

 

 

 

 C2

  DOXO -ٍسخخيص   (100 × H&E) 
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C3 

 

 

 

 

 

 

 

 

        

 C4 

  DOXO(100 × H&E) 
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 .C5   DOXO 

x 40 H&E)) 

 

 

 

 

 

 

 

 

 

 

 D1 .   

       x 40 H&E))
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 D2 .   

                  (100 × H&E)                    
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Globularia alypum

IN VITRO

  Globularia alypum

Human hepatocarcinoma cell line Hep-G2 , 

(HCT-116) Colon carcinoma cells   lymphoblastic (1301) 

leukemia cells MTT Cell Viability Assay 18

52 

18Globularia alypum 

, Hep-G2HCT-116  1301 cells.

 

 

 

 Globularia alypum( µg/ml) 

 

%-  of cell viability    %- 

 

Hep-G2

 

HCT-1161301 cells 

12.5± 69.084.525.18 ± 91.116.27 ± 108.41

25± 53.375.14.34 ± 83.8812.01 ± 127.66

50± 45.893.673.77 ± 75.1010.32 ± 144.11

100± 26.143.353.71±65.5813.57 ± 197.23 
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 53Hep-G2 HCT-116 

1301 Globularia alypum.

 n=3 

50%  19. 

19alypumGlobularia 50

IC50  Hep-G2 ,HCT-116  1301  

 50% 

(µg/ml) - IC50 - 

Hep-G2 43.82 

HCT-116 151.40   <(100 )

1301 cells                                                

134 



   alypum Globularia  

Human hepatocarcinoma cell line Hep-G2  

 µg/ml 43.82 (HCT-116) بـ    % 50 

Colon carcinoma cells IC50µg/ml 151.40  

 lymphoblastic (1301) 

leukemia cells

 Lymphostimulatory activity

 

 

 

 

 

 

 

 

135 



 



ADN(32.31.30)

(34.33.35)

catalase .Glutathione peoxidase, superoxde 

dismutase,caroténe, Vit C, Vit E 

B-(29.28.)

 (53.41.)

 Daunorubicin, Epirubicin , Idarubicin 

Doxorubicin (147.15 .)

Doxorubicin  

(16)  

 - Cytochrome P450 reductase   NADPH  , 

… Xanthine oxidase(121. 148.142.138.128.124.) 

alypumGlobularia 

 (234)IN 

VITRO(Hep G2) ,

 (HCT-116)   (1301cells)   

doxorubicin

136 



wistar  

 (62)

xanthine oxidase

cyclooxygenase, lipoxygenase

 

Doxo  

alypumGlobularia  

 ,

(243 236.235.234) 

(237 ,238 ,241 ,236)

(IN VITRO )(233 )

PhenylethanoidsIridoids (235 )

IN VIVO مَا ىٌ حسجو أي

50%((LD5014.5

ج (, 245 )  أثبخ

(246.236). 

DOXO

ِ ٍ ٍِ ع٘ ّ  

7- luteolin diglycoside   (235) Apigenin-7-glucoside

137 



 

8-C-glucosyl-4’,7, dihydroxyflavone241  Bu(OH)

13.39%  

 %0.31 قذسث بـ

٘ىً   ّ .  اىبخٍا

 Hep 

G2 ,HCT- 116 ٗ 1301(246.236).

 DOXO  

 

PCTLC 

350385250280

 

21.55 ± 1.51 mg QE / g extrait 

103.81 ± 3.65 mg GAE / g  extrait 

 

Globularia 

alypummg RE/g extrait 4.54 ± 0.09  

 21.54 ± 0.81 mg GAE/g dry weight( 261 )

Doxo

138 



(CP TLC )

 3  Apigenine-7-

glucoside ٗ Luteoline-7-glucoside 8-C-glucosyl-4’,7-dihydroxyflavone 241

 

30 alypum   

Globularia(235) ٗ Rutin 

 عيى (. 238)

RF 256  

 4’,7-dihydoxyflavone241 

Vanillic  acid( 241)

Globularia 

alypum    DOXOIN 

VIVO IN 

VITRODPPH° 

 Globularia 

alypum DPPH°  100µmol 

 DPPH°  

94.89 %  0.05

0.00125.47%

50-IC50-0.021

0.02 DPPH°57.06

96.06

(236)الىٖا  
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alypumGlobularia  DPPH° , 

 , phenylethanoidsٗ  Iridoids  

(235)30 alypum   Globularia 

DPPH° 

BHT  

phenylethanoids  Iridoids( 235.) 

  Equivalent 

Antioxidant Capacity (TEAC)TroloxABTS.+  

 2, 2’-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid) 20.31 mmol TEAC/g dry 

weight  (261.) 

IN VITRO     catéchin   

70DPPH°100µM0.10.5

80262quercetin0.01

50DPPH°  100µM263  ,   

  alypumGlobularia (235) 

Glucosyl-(1→2)-glucosyl 7- luteolin , Glucosyl-(1→3)-glucosyl 7- luteolin  7- Glucosyl 

luteolin   7-

diglycoside Flavanone .50(IC50) DPPH°

 µM  7.8µM6.67.1µM 12.2µM7.8µM

30µMBHT 

    Luteoline 7-Glucosyl-(1→3)-glucosyl   (IC50= 6.6 µM) 

    (

IC50=7.8 µM) 

Luteoline 7-Glucosyl-(1→2)-glucosyl    (IC50=7.8 µM)  

 Luteoline 7-Glucosyl  (IC50=7.1µM ) ٗ7-diglycoside Flavanone  (IC50=7.1µM )
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 BHT . alypum   Globularia  

   

OH

OH

OH

O

R RH
O

OH

O

O
R RH

quinoneFlavonoids Flavonoxy

(102) 

 

  flavonoxy (FL-O°)  R
.

 flavonoxy  (102 ,224)

َْارج اىَخبشٌت  خً أجشجٌ عيى اى د اى ج IN VITRO الأبحا خَ خً إ ٗاى  

  

  3,'4' 

B -Ortho Dihydroxy –    -cathécol-  

flavonoxy (C3-C2) 
 "4-oxo"  C , 3 C.

5,7 A 216.174.171.102 

DPPH°

141 



 

alypumGlobularia 

IN VITROIN VIVO

DOXO

WistarDOXO20

 CPK, LDH 

AST  

 GSHMDA 

  

LDH, CPKٗ AST   

DOXO 267.266.265.264.21

 100 

LDH, CPKٗ AST ًف 

 اىبلاصٍا

DOXO20

 48

LDH, CPKٗ AST. 

  268.267.265.16DOXO

30 48

LDH, CPK16 

DOXO20

(267)LDH, CPKٗ AST

15DOXO265

7.5mg/kg268. 
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LDH, CPKٗ  AST

DOXO

268) .)

100

DOXO20

LDH, CPKٗ   AST 

  DOXO

alypum   Globularia

 DOXO إىى

proanthocyanidins 

100DOXO20

CPK( 270)

Phyllanthus maderaspatensis200

4006007

DOXO15LDH, CPK 

 (21)(propolis)

DOXO100 

10

CPKAST269

271.268.146

LDH, CPKٗ AST 

  DOXO
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MDA,GSH

 (SOD, CAT, GPx)DOXO

(272.271.270.21 .)

 MDA

MDA

ADN

MDA

. (275 .274) 

MDA100

DOXO20 MDA

MDA

DOXO

DOXO

DOXOCardiolipine

 (.121148.147.136.128160.)

GST CAT(…Gpx  

(145.138.136.121.15 .154 .156)(121,)

 Reductase ٗ Dehydrogenase NADP dehydrogenase 
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nitric oxide synthase(NOS)

(139.128 )   CR

DOXOdoxorubicinol

(124.121151.) 

DOXO

Cytochrome P450 réductasedéhydrogénase NADHxanthine 

oxidasesemi-quinoneO2

-°O2H2O2OH°( 121.15 

.148.142.138.128.124 .155 ,)

Fe3+DOXO 

 DOXOFe2+O2

.-O2  (148.143.138.124.121. 159)

  ° OH

° OH

LO°ٗ  LOO° . MDA

(cell 

lysis) (276.171.68.67.57.45.40.27)

LDH, CPKٗ AST   DOXO 

100

DOXO20

MDA

DOXO

MDA

 DOXO
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277))

   

Fenton OH°DOXO

 

B4-OXO 3-OHC4-OXO5-OHAC

(200.199.165.102) 

 

DOXOO2OH° 

LO°ٗ  LOO° 

(278)MDA 

Vit E (Alpha-Tocophérol )Alpha-TO° .  Vit E 

(propagation )

(LO°)(LOO° )

 Alpha-TO°. 

 

146 



 

GSH))Glutamique, Cysteine, Glycine

 (90.86) 

sulfhydril( SH )

   (90)GSH H2O2OH°LO°

LOO°O2
°- (44)GPx

GSH(50.39)

(GSSG )٘د ٗج  GR ٗاىزيٌ شجع ف٘سا فً 

  NADPH (86)GSH 

 E  C (3964..86.) 

GSH

GSHDOXO

GSHGSSG  

  

GSH  

 

Globularia alypum100

4DOXO20

GSH 

 

GSH  

DOXO

GSH 

GSH 
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 GSSG حٗحٌ٘ئ إىى اىصس٘ة اىَشجعت (GSH ) 

DOXO

GSH.

DOXO

 

arjuna TerminaliaDOXO

MDAGSH 

DOXO20

0.425

0.851.73.46.8 MDA

GSH زٕا   DOXO(22) 

Phyllanthus maderaspatensis

DOXO15

GSH (21.) 

 p- coumaric 

DOXO

15

MDA

1.76  nM /g protein± 86.31.22 nM /g protein  57.7 ± 

GSH 0.08 µmol/g tissue   2.7 ± 

 4.2 ±0.09 µmol/g tissue.

DOXO100

MDAGSH
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nM /g protein 1.36 ±55.6   µmol/g tissue0.153.5 ±ٍب  عيى اىخشح

 (271)  

 DOXO20

)H&E100× (

LDH, CPKAST

  

; 20

100×

(270) 

 

DOXO20265

273.268.267.152

Globularia alypum

DOXO

 Terminalia arjuna

DOXO20 

  proanthocyanidin ٍسخخيص (22)

100DOXO
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20(270)

 DOXO

Rutin luteolin 100 µmole/kg

DOXO

GSHpx 

DOXO

(279) Catechin (280) 

(semisynthetic) 7-

monohydroxyethylrutoside  DOXO

(281 .282)

DOXO

carbonyl reductase

DOXOdoxorubicinol

 DOXO(131.122)

ATPase -2Ca+ Na+/K+ ATPaseATPase 

H+(158) .QuercetinRutin283

IN VITRO - IN  VIVO-  

Globularia alypum 

effects growth-inhibitory  - - IN 

VITRO Human hepatocarcinoma cell line(Hep-G2 ,)

Colon carcinoma cells  (HCT-116)ٗ

lymphoblastic (1301) leukemia cells  MTT Cell 

Viability   Hep-G2 ٗ HCT-116 

Hep-G2 
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µg/ml43.82IC50HCT-116   

<(µg/ml 100)IC50 151.40 µg/ml

 1301 cells

Lymphostimulatory activity.

Globularia alypum

antileukemic (246.236.) 

  

Hep-G2 HCT-116

 Cell cycle arrest-  . 

  Apoptosis -( .287.286288290.289291 

Hemerocallis fulva, Ipomoea batatas, Curcuma longa  Nasturium officinale   

HCT116, SW480, CaCo2)HT29  SW837 ) 

IC50µg/ml10-80Hemerocallis 

fulva   Ipomoea batatasG1

HCT116 48

Curcuma longaNasturium officinale

48 (288)

 Curcuma zedoaria, Derris scandens, Dioscorea membranacea,  

Nardostachys jatamansi Bridelia ovata,  nasutusRhinacanthus

lung carcinoma cell(CORL-23)

 prostate cancer cell lines (PC3)  (IC50 < 30µg/ml) . 

(Mia Pa Ca-2) 

pancreatic , hepatocellular carcinoma( HepG2)  ( HCT-116 )289.
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Ursolic officinalis Salvia

human prostate cancer cells

 (PC-3 )LNCaP cells  زٕٗا باسخعَاه اخخباس MTT 50 

55µM ٗ 45µM  293  silibinin 

 Silybum marianum  

Human Colon Cancer( Fet ,Geo ٗ HCT116)  MTTIC50   

Geo ٗ Fet  75 بـµg/ml   40 ug/mL   HCT116  ,

 cell-cycle arrest , Geo   Fet 

 G2   HCT116     G1   (294.) 
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            Doxo

 

 

 

 

  

 

 

 

54Doxoٍٔخخيف حأثٍشاح ٗ  

 DOXO  

Doxodoxorubicinol   
Carbonyl reductase  

 

 
 –Fe+3 -

 

Doxo 

H2O2, -O2
°, OH° 

 

 

 LDH, CPKو AST. 

 MDA 

 GSH
 

 (  
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55Globularia alypum 

  DOXO

Globularia alypum 

 

 

DOXO  
 DOXO   

 

  

  
DOXO   

 Carbonyl reductase 

 
 

 
(Vit E. GSH) 

 

 LDH, CPKو AST. 

 MDA 

 GSH 

  
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56Globularia alypum 
Hep-G2 ٗ HCT-11.  

Globularia alypum 

 

Hep-G2 

 

HCT-116
 

 

 Cell cycle arrest-  . 

  Apoptosis- 
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Doxorubicin Anthracycline

 

Globularia alypumDoxo 

Wistar

 (IN VITRO) .

 - Anti-tumor activity- 

Hep-G2 ,HCT-116ٗ   ٌٗت ٌا اى٘سٍٍت اىيفَا .  1301اخال
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  

 

 

IN VITRO 

DPPH°. 

 VIVO IN

 DOXO20

CPK, LDH 

AST

 

 DOXO

MDA   GSH  

 alypumGlobularia

DOXO

100

CPK, 

LDH ASTMDA  GSH 

 

 

Human hepatocarcinoma cell line Hep-G2   50 % - IC50  -    بـ

µg/ml 43.82IC50  (HCT-116) 

Colon carcinoma cells  µg/ml100 

. Lymphostimulatory activity
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alypumGlobularia

DOXO

DOXO

DOXO

 Iron chelation

DOXO – Fe2+ 

 O2OH° DOXO

LO°LOO° رٗىل  

  Vit E (Alpha-Tocophérol) 

Alpha-TO° , GSH  اعٖا ٗ إعادة اسخشج ِ جٖت  ا ٍ زٕ

GSSG 

 Carbonyl reductase 

doxorubicinol  DOXO 

Hep-G2 HCT-116

 Cell cycle arrest-  . 

 
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alypumGlobularia  Doxo

 

 

 

 Doxo 

 

 

Doxo  (structure – activity relationship.) 

 

 Doxo  

Doxo 

 

 alypumGlobularia. 

  
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Abstract 

 Anticancer therapy results in acute and chronic toxicity. Doxorubicin is an anthracycline 

antibiotic, widely used in the chemotherapy of many human cancers. The use of this drug 

however, continues to be limited by its dose-related cardiotoxicity. Free radicals are 

hypothesized to be a major factor in the toxicity of doxorubicin.  

The aim of this work was to investigate the effect of the aerial parts butanolic extract of 

Globularia alypum, witch is known for their medicinal properties in traditional medicine such 

as the treatment of cardiovascular and renal diseases, on the acute cardiac toxicity induced by 

doxorubicin in rats. 

 The analytical chemical study (identification tests, estimation of flavonoids content and total 

phenolic compound, The UV absorbance spectrum in the methanolic solution and also the 

analytical chromatography (PC, TLC) carried out on the butanolic extract of this plant showed 

the phenolic nature of this extract (103.81 ± 3.65 mg GAE / g dry weight), the presence of 

flavonoids (21.55 ± 1.51 mg QE / g dry weight) belongs to a group of flavonols and Flavones 

glycosides and the very probable presence of methyl flavonoids and Coumarins. IN VITRO 

the extract exhibited a significant antioxidant activity (radical scavenging effect), based on the 

scavenging activity of the stable free radical DPPH  where the amount of the extract needed 

for 50% inhibition (IC50) was 0.021 mg/ml.  

The results indicate that Globularia alypum butanolic extract exhibited significant protection 

against DOXO induced cardiac toxicity, where the pretreatment with the extract at a dose of 

100mg/kg for a month resulted in a decrease in the plasma enzymatic cardiac injury (CPK, 

LDH and AST), reduction in cardiac cytosolic MDA and maintenance of cardiac cytosolic 

GSH level as compared to DOXO treated animals at a dose of 20 mg/kg intraperitoneall. The 

biochemical study were confirmed with histological study; The results showed that 

doxorubicin alone produced evident histological alterations (edema, areas of necrosis, 

prominent inflammatory cells, Condensed Nuclei and other alterations) Its concluded that 

butanolic extract of Globularia alypum treatment can protect against acute doxorubicin-

induced cardiotoxicity. Thus butanolic fraction of this plant may be a useful candidate in the 

combination therapy with doxorubicin to limit free-radical-mediated cardiac injury. 

 



 

 

The aqueous extract of Golobularia alypum  showed antiproliferative effect against Human 

hepatocarcinoma cell line (Hep G2) and Colon carcinoma cells (HCT-116), The IC50 were 

43.82 µg/ml and 151.4 µg/ ml respectively, while this same extract increase the cell 

proliferation of 1301 cells (T-lymphocyte cells). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Résumé 

 

La doxorubicine, un antibiotique appartenant à la famille des anthracyclines est responsable 

de toxicités sévère notamment une cardiotoxicité dose dépendante qui limite l’usage clinique 

de cette agent chimiothérapeutique. 

Tasselgha- Globularia alypum- une plante médicinale utilisé traditionnellement pour le 

traitement de pathologies cardiovasculaires et rénales. L’objectif de cette étude consiste on 

l’exploration d’effets cardioprotecteurs présumés de l’extrait butanolique de la partie aérienne 

de cette plante contre les effets cardiotoxiques de la doxorubicine chez le rat wistar albinos. 

L’analyse phytochimique de la fraction butanolique à travers des tests de révélation ; dosage 

des polyphenoles  et des flavonoides ; spectre d’absorption UV dans un milieu méthanolique ; 

chromatographie analytique (TLC,  PC) indique une présence phénolique (103.81±3.65mg 

EAG/g extrait ; ainsi que de flavonoides (21.55±1.51mg EQ/g poids sec) telle que les 

flavonols, les flavones glycosylés et très probablement des flavonoides méthylés et des 

coumarines. 

Les tests in vitro réalisés sur le radical stable DPPH°  attestent d’un pouvoir antioxydant 

(capture des radicaux libres) prononcé de l’extrait, ce dernier réduit  50% du DPPH° à une 

concentration de 0.021mg/ml. D’après cette étude l’extrait présente une action 

cardioprrtectrice contre les effets nocifs de la doxorubicine : le gavage des animaux par 

l’extrait – à raison de 100mg/kg durant un mois avant l’administration de la doxorubicine à 

une seul dose de 20mg/kg par voie intrapéritoniale – a pour conséquences la diminution de 

l’activité des biomarqueurs sériques de la cardiotoxicité (CPK ,LDH,AST) ; un abaissement 

des taux de l’MDA ; une préservation du GSH cytosolique au niveau de l’homogénat du cœur 

comparés à ceux du groupe traité  uniquement par la doxorubicine à une seule dose de 

20mg/kg par voie intrapéritoniale. 

Les coupes histopathologiques appuient les conclusions tirées à partir des tests biochimiques, 

et c’est ainsi que chez les animaux traités par la doxorubicine seul, on observe : des nécroses, 

des œdèmes, infiltration de cellules inflammatoires, les noyaux apparaissent comme des 

masses condensés et bien d’autres changements. Cependant le traitement préalable par 

l’extrait s’est traduit par une amélioration des coupes des tissus cardiaques. 



 

 

En conclusion la fraction butanolique de l’extrait hydroalcoolique des partie aériennes de 

Globularia alypum présente des propriétés antioxydants qui pourrait être à l’origine de 

l’action cardioprotectrice contre la cardiotoxicité de la doxorubicine ce qui suggère une 

possibilité de prescrire cet extrait comme traite adjuvant lors d’une chimiothérapie par 

doxorubicine. 

L’extrait aqueux de Globularia alypum manifeste une action antiproliférative contre les 

cellules cancéreuses hepatiques et intestinales humaines ; Hep G2 et HCT-116. Ansi ses 

concentrations inhibitrices IC50  sont 43.8 µg/ml et 151.40 µg/ml respectivement. Cependant 

l’extrait aqueux montre un effet stimulant de la multiplication des lymphocytes (1301 Cells). 
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