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4.1. Theeffect of Carthamus tinctoriouson rectal temperaturein ischemia-reperfusion injured cerebral infarct rats

Time course Pre- _
_ | schemia 15 30 45 60 75 R 2H 24H
Groups Ischemia

C 37.8+0.3 354+0.7 35505 354+05 35.6+08 358409 36.4+0.8 36.6+05 36.6:0.6 38.9+0.5
PBS 37.8+0.3 35506 35305 34.9+0.7 35.0+10.7 354407 359+0.7 36.5x05 36.4+04 38.3x04
MK 37.8#0.2 354405 34.3+1.0 33.7#0.7 33.6+0.8 33.8+0.7 34.2+0.8 35.0+0.7 35.8+0.6 38.4+0.4

S 38.0+0.3 354+0.7 35303 352404  35.0£04  352+0.2 35.6+04 358106 359403 38.3x0.5
P-0.2 37.9+0.3 353+0.3 35.0:04 349404 34.8+05 349+11 349+11 354405 36.3x04  38.2+05
P-0.4 37.910.3 35.3+0.6 35.0+0.7 34.9+0.9 34.8+1.1 349+12 34.9+1.3 354+0.7 358+04  38.2+0.3
P-0.6 38.0£0.3 35.2+0.8 34.1+1.0 34.1+1.0 34.0+0.7 341+05 34.3+04 34.9+0.6 357+05 37.6+0.3

0-04 38.0+0.2 35.0+05 34.6x06 34.3+0.7 343106 345+0.7 34.3x06 35.0+05 359403 37.8+0.7

R-0.4 379104 349105 345+05 34.0+0.3 34.0+0.6 34.1+05 34.4+04  35.0+0.8 35.8+04  37.3+0.9

mean = SD () preischemia



BCA RMA ischemia BCA RMA 15 30 45 60
75 BCA RMA 15 30 45 60 75 R
2H 24H 2 24 (n=6, Scheffe stedt)

4.2. The effect of Carthamus tinctorious on mean arterial blood pressure in ischemia-reperfusion injured

cerebral infarct rats.

Time course )
Groups Ischemia 15 30 45 60 75 R

C 105.5+15.8 107.5+£10.5 109.3+£17.1 105.8+10.5 113.0+16.1 111.8+16.3 112.7+18.9

PBS 86.0+8.3 95.8+8.8 85.8+14.8 103.5+24.9 109.2+28.1 109.2+22.7 106.8+24.4
MK 91.7+25.8 93.8+31.0 88.2+25.2 82.7+22.3 108.0+27.2 101.3+26.1 111.7+30.2

S 109.8+16.1 118.3+16.1 103.5+26.9 121.2+14.9 123.3+18.5 113.0+14.8 112.2+13.8

P-0.2 94.3+18.0 93.0+13.4 93.5+18.9 105.248.6 115.5+18.7 112.7+16.7 101.7+13.2
P-0.4 87.2+10.0 94.5+15.1 106.5+12.2 103.8+16.7 115.2+17.5 117.8+16.9 100.7+17.0
P-0.6 94.8+25.4 96.7+27.6 87.0+£30.3 101.2+25.3 90.7+£27.7 101.3+26.1 107.0£28.1
0-04 96.5+17.1 107.0+£13.1 101.2+21.4 92.5+12.7 98.5+18.4 104.3+11.6 109.7+14.4




R-0.4 93.249.2 117.3+6.4 113.349.6 108.7+18.9 111.3+16.9 117.8+16.9 100.7+17.0

mean + SD (mmHg). (n=6, Scheffe's test)



4.3. The effect of Carthamustinctoriouson heart rate in ischemia-reperfusion injured cerebral infarct rats.

Time course )

Groups I schemia 15 30 45 60 75 R
C 395.7+70.0 367.0+29.1 400.2+29.3 389.2+67.3 352.2+55.8 369.3+63.9 380.7 £33.2
PBS 302.3x72.1 291.2+70.8 297.7+19.8 352.8483.3 343.2+78.2 360.3+80.5 388.8+117.6
MK 370.3+33.3 343.2+62.5 400.2+33.8 367.7+55.8 385.3+63.5 381.3+61.0 364.3 +64.8
S 394.3+47.4 322.8+66.7 357.2445.2 357.8+33.4 383.8+30.1 382.8+41.8 385.3 +28.9
P-0.2 349.5+45.0 358.8+69.1 321.5+47.3 334.0+61.5 353.5+63.5 373.0+28.6 400.2 +33.3
P-0.4 370.8451.6 364.7+60.7 331.0+42.9 343.5+33.7 332.2+65.1 361.7+45.0 347.2 +56.4
P-0.6 388.8+36.6 366.8+39.8 396.0+35.4 357.8+37.6 374.5+45.1 371.0£34.4 369.5 £35.3
0-04 362.7+35.6 369.7+35.0 362.5+39.3 329.8+71.5 361.2+20.8 365.8+58.2 358.8 +24.4
R-0.4 375.2+28.8 342.5+62.8 357.5165.2 369.0+62.5 341.5+66.3 363.7+29.1 347.2 £56.4

mean + SD (beats/min) (n=6, Scheffe's test)
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44. The effect of Carthamus tinctorious on peripheral blood cells in ischemia-reperfusion injured cerebral

infarct rats.

Groups WBCX RBCX HGB HCT MCV MCH MCHC PLT X LYM LYM X
103/l 10°%/pl gdi % fl pg g/d 103/l % 1000/l

C 7.9+29  7.8#1.3 164428 499+80 356408 63.9+2.0 21.0+0.9 643.74251.2 67.5+11.4  3.6£15
PBS 9.9+33 86+20 166+1.9 52.3+135 605+1.8 20.8+0.6 34.1+1.2 868.3+275.2 41.1+159  3.8+1.2
MK 52+¢1.6 85+1.0 18.0+21 515+64 61107 211409 34.6+15 749.7#189.2 380+9.7  2.0+0.9
S 7.0433  7.6+07 155+1.7 467+51 612+24 203+1.0 33.2+0.8 921.0+147.1 47.7+146  3.0+0.8

P-0.2 8.6+4.6 9.3+1.7 18.3+3.1 545+85 608+26 20.1+1.2 33.9+1.8 749.8+207.9 37.2+14.7  3.2+1.7
P-0.4 8.2+3.1 7.4+1.5 159418 46.2+89 62.7+t1.6 222+3.6 354458 880.0+164.8 53.0+74  4.4+19
P-0.6 7.1+£2.9 7.7+0.8 16.3t1.6 48.1+39 625+24  20.6+1.3 33.0+1.4 9455+132.9 49.4+150 2.8+0.8
0-04 6.9+1.1 8.7+1.4 17.2+1.2 51.4+87 61l6+1.2 20815 33.742.0 865.8+265.1 42.8+92  2.9+0.5

R-0.4 8.9+3.9 10.0+1.6 181+33 63.1+13.1 62.7+#3.8 20.6+1.2 33.1+2.6 669.5+266.3 35.0+10.9 3.0+1.3

mean + SD (beatsmin) WBC= white blood cell; RBC= red blood cell; HGB= hemoglobin; HCT=

hematocrit; MCV= mean corpuscular volume; MCH= mean corpuscular hemoglobin; MCHC= mean corpuscular
hemoglobin concentration; PLT= platelet; LY M= lymphocyte. . (=6, Scheffe s test)
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45. The effect of Carthamus tinctorious on liver, renal and blood sugar in ischemia-reperfusion injured cerebral

infarct rats.

Groups AST ALT BUN Greatinine Blood Sugar
U/L UL mg/dl mg/dl mg/d|
C 425.9+215.9 76.3£37.9 31.1#15.2 0.620.2 144.2+30.9
PBS 336.2+111.7 65.4+27.5 23.7+10.1 0.40.1 160.4+31.2
MK 269.2 + 81.9 50.5+13.7 25.4+ 6.6 0.4+0.1 174.1+64.0
S 304.9+125.1 58.2+28.3 195+29 0.40. 183.0+31.5
P-0.2 341.0+£191.1 49.3+21.5 30.7+11.7 0.520.1 178.2+31.9
P-0.4 333.1+ 838 48.5+13.1 35.1+12.2 0.60.1 174.6+36.1
P-0.6 388.3+122.7 66.7+17.8 26.9+53 0.60.1 174.9+61.9
0-0.4 294.6 + 98.7 49.1+99 23.1+54 0.520.1 171.2+68.5
R-0.4 400.0+102.9 80.1+53.4 37.1+23.4 0.60.1 162.2+33.4
mean = SD . AST=aspartate aminotransferase, serum glutamic-oxaloacetic transaminase [SGOT].

ALT=danine aminotransferase, serum glutamate-pyruvate transaminase [SGPT]. BUN= the levels of blood urea

nitrogen. Cr= the levels of creatinines. BS= the levels of blood sugar (n=6, Scheffe’'s test)



51

MK801

(79-82)

oKg 0.49/Kg 0.6gKg

10

52

0.4 gkg
mg/Kg

(85,36)

(40,87) sD
0 24
NMDA 79
MK801
pilot study 0.2
30
0.4 gkg

02gkg 0.4gkg 0.6 gkg
10
0 MK801 1.0

61



53 —
04 gkg 06 gkg MKS801 1.0
mg/kg 10 -

(27,46)

reactive oxygen species ROS superoxide anion

(O, ) hydrogen peroxide (H,O,) hydroxyl radicds OH nitric

(49,51)

oxide NO peroxynitrite anion (OONO )

ROS
ROS
lipid peroxidation
protein oxidation = DNA DNA
oxidation ®# ROs
prooxidant
enzyme nitric oxide synthases NOS  cyclooxygenases

Cox  xanthine dehydrogenase XDH  xanthine oxidase XO
NADPH oxidase NADPHO  myeloperoxidase MPO

monoamine oxidase MAO (49)

62



reactive microglia leukocyte monocyte/Macrophage

superoxide anion

04g9kg MKS801 1.0 mgkg

2 lucigenin-CL counts

lucigenin-CL counts (278384

55 —
(pro-inflammation cytokine—TNF-a
1-3
TNF-amRNA protein (1>1)
TNF-a mRNA 1
TNF-a mRNA
TNF-a
activated microglia
macrophages TNF-a mRNA TNF-a
(62 TNF-a

(61)

04gky MK801 1.0 mgkg
24 TNF-a



56 —
(pro-inflammation cytokine)—IL-113

TNF-a

[L-13 interferon-a

TNF-a [L-113 IL-1

(74,75) 6
IL-1
IL-1
(76)
IL-1 IL-1

(75)

0.4g/kg MKS801 1.0 mg/kg
IL-113
- IL-103 IL-113

o7 —



5-8

(86-89)

GOT GPT BUN Creatinine WBC RBC HGB HCT
MCV MCHC AT LYM % LYM counts

(27,88-90)



0.4 gkg

04 gkg 0.6 gkg
30

TNF-a

IL-113

10



1 91,

2. Timothy JC. Cerebrovascular Disease. In: CECIL Essentids of
Medicine 15" edition, Eds Thomas EA, Charles CJ, Robert CG, Jbseph
L, W.B Saunders Co,, Inc., New Y ork 2001; pp. 942-952.

3. Barone FC, Feuerstein GZ. Inflammatory mediators and stroke: new
opportunities for novel thergpeutics. J Cereb Blood Flow Metab
1999;19(8):819-834.

4. Guidelines From the American Heart Association and American
Academy of Neurology Regarding Use of t-PA to Treat |schemic Stroke,

www.Americanheart.org , 1999.9.

5. Oscar B, Robert GH. Stroke: Part 11. Management of Acute Ischemic
Stroke. Am Fam Physician. 1999 ;59(10):2828-34

6. Maria GDS, Paolo M, Michela B, Ada DL, Lucilla P, Virgilio Galai.
The inflammatiory response in cerebral ischemia: focus on cytokinesin
stroke patients. Clinical and experimental hypertension. 2002;24(7):pp.
535-542.

7. Tera K, Matsuo A, McGeer EG, McGeer PL. Enhancement of
immunoreactivity for NF-[kappa] B in human cerebral infarctions. Brain
Res 1996;739:343-349.

8. Liu T, Clark RK, McDonnell PC, Young PR, White RF, Barone FC,
Feuerstein GZ. Tumor necrosis factor-[alpha] expression in ischemic
neurons. 1994;Stroke 25:1481-1488.

9. Relton JK, Rothwell NJ. Interleukin-1 receptor antagonist inhibits
ischemic and excitotoxic neurona damage in the rat. Brain Res Bulll
1992;29:243-246.

10. Garcia JH, Liu KF, Rdton JK. Interleukin-1 receptor antagonist
decreases the number of necrotic neurons in rats with middle cerebral

67



artery occluson. Am J Pathol 1995;147:1477-1486.

11. Emdey, Hedley C. A, Tyrréel, Pippa J. Inflammation and Infection in
Clinica Stroke. J Cereb Blood Flow Metab. 2002;22(12):1399-1419.

12. Halenbeck JM. Inflammatory reactions a the blood-endothelia
Interface in acute stroke. Adv Neurol. 1996;71:281-297.

13. De Zoppo G, Ginis I, Halenbeck IM, ladecola C, Wang X,
Feuerstein GZ. Inflammation and stroke: putative role for cytokines,
adhesion molecules and iINOS in brain response to ischemia. Brain
Pathol 2000;10:95-112.

14. Giulian D, Chen J, Ingeman JE, George JK, Noponen M. The role of
mononuclear phagocytes in wound healing after traumatic injury to
the adult mammalian brain. J Neurosci 1989;9:4416-4429.

15. Barone, Frank C, Feuerstein, Giora Z. Inflammatory Mediators and
Stroke: New Opportunities for Novel Therapeutics. J Cereb Blood
Flow Metab. 1999;19(8):819-834.

16. Liu T, Clark RK, Mcdonnell PC, Young PR, White RF, Barone FC,
Feuerstein GF. Tumour necrosis factor [apha] expression in ischemic
neurons. Stroke 1994;25:1481-1488.

17. Wang XK, Yue T-L, Barone FC, White R, Young PR, McDonnell PC,
Feuerstein GZ. Concomitant cortical expression of TNFapha] and
IL-1[beta] MRNA following transient foca ischemia. Mol Chem
Neuropathol 1994;23:103-114.

18. Davies CA, Loddick SA, Toulmond S, Stroemer RP, Huni J, Rothwel
NJ. The progresson and topographical distribution  of
Interleukin-1[beta] expression after middle cerebral artery occlusion in
the rat. J Cereb Blood Flow Metab 1999;19:87-98.

19. Shap FR.,, Lu A, Tang Y, Millhorn DE. Multiple Molecular
Penumbras After Focal Cerebral Ischemia. J Cereb Blood Flow Metab.
2000;20(7):1011-1032.



20. Liu T, Clark RK, McDonnell PC, Young PR, White RF, Barone FC,
Feuerstein GZ. Tumor necrosis factor-apha expression in ischemic
neurons. Stroke 1994;25:1481-1488.

21. Bruce AJ, Boling W, Kindy MS, Peschon J, Kraemer PJ, Carpenter
MK, Holtsberg FW, Mattson MP. Altered neurona and microglial
responses to excitotoxic and ischemic brain injury in mice lacking
TNF receptors. Nat Med 1996;2:788-794.

22. Feuerstein GZ, Liu T, Barone FC. Cytokines, inflammation, and brain
injury: role of tumor necrosis factor-alpha. Cerebrovasc Brain Metab
Rev 1994;6:341-360.

23. Yang GY, Gong G Qin Z, Ye W, Mao Y, Bertz AL. Inhibition of
TNFapha attenuates infarct volume and ICAM-1 expression in
ischemic mouse brain. Neuroreport 1998;9:2131-2134.

24. Gong C, Qin Z, Betz AL, Liu XH, Yang GY. Cdlular localization of
tumor necrosis factor alpha following foca cerebral ischemiain mice,
Brain Res 1998;801:1-8.

25. Yang GY, Gong C, Qin Z, Liu XH, Lorris Betz A. Tumor necrosis
factor apha expresson produces increased blood-brain barrier
permeability following temporary focal cerebral ischemia in mice.
Brain Res Mol Brain Res 1999;69:135-143.

26.
1995; pp. 115-120.
27.
2003; pp. 256:1-45.
28. 2000; pp. 233-242  pp.
10-14.
29. pp. 131-150.

30. 2002; pp.

69



410-432.

3L —
2001; pp. 12-232.
32.
1999; pp. 157-176.
33. —
1999; pp. 1-90.

3. —

2001, pp. 96-147.
35. 1999; pp.

900-903.

36. Kanehira T, Takekoshi S, Nagata H, Matsuzaki K, Kambayashi Y,
Osamura RY, Homma T. A novel and potent biological antioxidant,
Kinobeon A, from cdl culture of safflower. Life Sci. 2003
74(1):87-97.

37. Kanehira T, Takekoshi S, Nagata H, Osamura RY, Homma T.
Kinobeon A as a potent tyrosinase inhibitor from cell culture of
safflower: in vitro comparisons of kinobeon A with other putative
inhibitors. Planta Med. 2003;69(5):457-9.

38. Lee JY, Chang EJ, Kim HJ, Park JH, Choi SW. Antioxidative
flavonoids from leaves of Carthamus tinctorius. Arch Pharm Res.
2002;25(3):313-9.

39. Romano C, Price M, Ba HY, Olney JW. Neuroprotectants in
Honghua glucose attenuates retina ischemic damage. Invest
Ophthalmol Vis Sci. 1993;34(1):72-80.

40.Yuk TH, Kang JH, Lee SR, Yuk SW, Lee KG, Song BY, Kim CH, Kim
DW, Dong IK, Lee TK, Lee CH. Inhibitory effect of Carthamus
tinctorius L. seed extracts on bone resorption mediated by tyrosine

70



kinase, COX-2 (cyclooxygenase) and PG (prostaglandin) E2. Am J
Chin Med. 2002;30(1):95-108.

41.Takii T, Kawashima S, Chiba T, Hayashi H, Hayashi M, Hiroma H,
Kimura H, Inuka Y, Shibata Y, Nagatsu A, Sakakibara J, Oomoto Y,
Hirose K, Onozaki K. Multiple mechanisms involved in the inhibition
of proinflammatory cytokine production from human monocytes by
N-(p-coumaroyl)serotonin and its derivatives. Int Immunopharmacol.
2003;3(2):273-7.

42. Zhu H, Wang Z, Ma C, Tian J, Fu F, Li C, Guo D, Roeder E, Liu K.
Neuroprotective effects of hydroxysafflor yellow A: in vivo and in
vitro studies. Planta Med. 2003;69(5):429-33.

43. Brint S, Jacewicz M, Kiessing M, Tanabe J, Pulsinelli W. Focd brain
ischemia in the rat: methods for reproducible neocortica infarction
using tandem occlusion d the distal middle cerebral and ipsilateral
common carotid arteriesd Ceeb Blood Flow Metab.
1988;8(4):474-85.

44. Bederson JB, Pitts LH, Germano SM, Nishimura MC, Davis RL,
Bartkowski HM. Evauation of 2,3,5-triphenyltetrazolium chloride as
a stain for detection and quantification of experimental cerebral
infarction in rats. Stroke. 1986;17(6):1304-8.

45. Ito WD, Schaarschmidt S, Klask R.  Infarction size measurement by
triphenyltetrazolium chloride staining versus in vivo injection of
propidium iodide. J mal cell Cardiol. 1997;29:2169-2175.

46. Bederson JB, PRitts LH, Tsuji M, Nishimura MC, Davis RL,
Bartkowski H. Rat middle cerebral artery occlusion: evaluation of the
model and development of a neurologic examination. Stroke.
1986;17(3):472-6.

47. Robert OM. Nervous system disorders. In: Pathophysiology of
DiseaseAn introduction to clinical medicine th, Internationa

71



edition, Eds Stephen JM, Vishwanath RL, William FG. Lange Medical
Books/McGraw-Hill Co,, Inc.,USA 2003; pp. 170-187.

48. Boveris A, Chance B. The mitochondria generation of hydrogen
peroxide. Biochem J 1973;134:707-716.

49. Chan, Pak H. Reactive Oxygen Radicals in Signaling and Damage in
the Ischemic Brain. J Cereb Blood Flow Metab. 2001;21(1):2-14.

50. Namura S, Zhu J, Fink K, Endres M, Srinivasan A, Tomaselli KJ,
Yuan J, Moskowitz MA. Activation and cleavage of caspase-3in
apoptosis induced by experimental cerebra ischemia. J Neurosci.
1998;18:3659-3668.

51. John XW, Adrian WG. Free Radicals, Antioxidants, and Neurologic
Injury: Possible Relationship to Cerebral Protection by Anesthetics. J
Neurosurg Anesthesiol. 2002;14(1):66-79.

52. Hall BED, Braughler IM: Central nervous system trauma and stroke. 11.
Physiological and pharmacologica evidence for involvement of
oxygen radicals and lipid peroxidation. Free Radic Biol Med.
1989;6:303-313.

53. Chan PH. Oxygen radicals in focal cerebral ischemia. Brain Pathal.
1994,4:59-65.

54. Chan PH. Role of oxidants in ischemic brain damage. Stroke.
1996;27:1124-1129.

55. Fujimura M, MoritaFujimura Y, Murakami K, Kawase M, Chan PH.
Cytosolic redistribution of cytochrome c after transient focal cerebral
ischemiain rats. J Cereb Blood Flow Metab. 1998;18:1239-1247.

56. Fujimura M, Morita-Fujimura Y, Narasmhan P, Copin JC, Kawase
M, Chan PH. Copper-zinc superoxide dismutase prevents the early
decrease of apurinic/apyrimidinic endonuclease and subsequent DNA
fragmentation after transent foca cerebral ischemia in mice. Stroke
1999;30:2408-2415.

72



57. Ddl Zoppo G, Schmid-Schénbein GW, Mori E, Copeland BR, Chang
CM. Polymorphonuclear leukocytes occlude capillaries following
middle cerebra artery occluson and reperfusion in baboons. Stroke
1991,;22:1276-1283.

58. Garcia H, Liu KF, Yoshida Y, Lian J, Chen S, del Zoppo GJ. Influx
of leukocytes and platelets in an evolving brain infarct (Wistar rat).
Am J Pathol 1994;144:188-199.

59. Jean WC, Spellman SR, Nussbaum ES, Low WC. Reperfusion injury
after focal cerebral ischemia: role of inflammation and the therapeutic
horizon. Neurosurgery 1998;43:1382-1397.

60. Baeuerle PA, Henkd T. Function and activation of NF-[kappa]B in
the immune system. Annu Rev Immunol 1994;12:141-179.

61. Liu T, Clark RK, McDonnell PC, Young PR, White RF, Barone FC,
Feuerstein GZ. Tumor necrosis factor-[alpha] expression in ischemic
neurons. Stroke 1994;25:1481-1488.

62. Buttini M, Appel K, Sauter A, Gebicke-Haerter P-J, Boddeke HWGM.
Expression of tumor necrosis factor alpha after focal cerebral ischemia
in the rat. Neuroscience 1996;71:1-16.

63. Wang X, Yue T-L, Barone FC, White RF, Gagnon RC, Feuerstein GZ.
Concomitant cortical expresson of TNF-[apha] and IL-1[beta]
MRNASs follows early response gene expression in transient focal
ischemia. Mol Chem Neuropathol 1994;23:103-114.

64. Dawson DA, Martin D, Hallenbeck JM. Inhibition of tumor necrosis
factor-apha reduces foca cerébra ischemic injury in the
gpontaneoudy hypertensive rat. Neurosci Lett 1996;218:41-44.

65. Barone FC, Arvin B, White RF, Miller A, Webb CL, Willette RN,
Lysko PG, Feuerstein. Tumor necrosis factor-[dpha]: a mediator of
focal ischemic brain injury. Stroke 1997;28:1233-1244.

66. Mattson MP. Neuroprotective signal transduction: relevance to stroke.

73



Neurosci Biobehav Rev 1997;21:193-206.

67. Rothwell NJ. Functions and mechanism of interleukin-1 in the brain.
Trends Pharmacol Sci 1991;12:430-435.

68. Bruce AJ, Boling W, Kindy MS, Peschon J, Kraemer PJ, Carpenter
MK, Holtsberg FW, Mattson MP . Altered neurona and microglial
responses to excitotoxic and ischemic brain injury in mice lacking
TNF receptors. Nat Med 1996;2:788-794.

69. Yamasaki Y, Matsuura N, Shozuhara H, Onodera H, Itoyama Y,
Kogure K. Interleukin-1 as a pathogenetic mediator of ischemic brain
damage in the rats. Stroke 1995;26.676-681.

70. Liu T, McDonnd PC, Young PR, White RF, Siren AL, Barone FC,
Feuerstein GZ. Interleukin-1[beta] mRNA expression in ischemic rat
cortex. Stroke 1993;24:1746-1751.

71. Minami M, Kuraishi Y, Yabuuchi K, Yamazaki A, Satoh M. Induction
of interleukin-1[beta] MRNA in rat brain after transient forebrain
ischemia. J Neurochem 1992;58:390-392.

72. Yabuuchi K, Minami M, Katsumata S, Yamzaki A, Satoh M. An in
stu hybridisation study on interleukin-1[beta] mMRNA induced by
transent forebrain ischemia in the rat brain. Mol Brain Res.
1994,26:135-142.

73. Zhang Z, Chopp M, Goussev A, Powers C. Cerebral vessels express
interleukin  1[beta] after focal ceebral ischemia Brain Res.
1998;784:210-217.

74. Szaflarski J, Burtrum D, Silverstein FS. Cerebra hypoxia-ischemia
stimulates cytokine gene expresson in perinatal rats. Stroke.
1995;26:1093-1100.

75. Rothwell N, Allan S, Toulmond S. The role of interleukin 1 in acute

neurodegeneration and stroke: pathophysiological and therapeutic
implications. J Clin Invest. 1997;100:2648-2652.

74



76. Holmin S, Mathiesen T. Intracerebral administration of
interleukin-1beta and induction of inflammation, apoptosis, and
vasogenic edema. J Neurosurg. 2000;92:108-120.

77. Loddick SA, Rothwell NJ. Neuroprotective effects of human
recombinant interleukin-1 receptor antagonist in focal ischemiain the
rat. J Cereb Blood Flow Metab. 1996;16:932-940.

78. Mulcahy NJ, Ross J, Rothwell NJ, Loddick SA.Deayed
administration of interleukin-1 receptor antagonist protects against
trandent cerebral ischaemia in the rat. Br J Pharmacol.
2003;140(3):471-6.

79. Yang G, Chan PH, Chen SF, Babuna OA, Smon RP, Weingtein PR.
Reduction of vasogenic edema and infarction by MK-801 in rats after
temporary focal cerebral ischemia. Neurosurgery. 1994;34(2):339-45.

80. Collaco-Moraes Y, Aspey BS, de Belleroche JS, Harrison MJ. Focd
ischemia causes an extensive induction of immediate early genes that
are sengtive to MK-801. Stroke. 1994;25(9):1855-60.

81l. Betordli R, Adami M, Di Santo E, Ghezzi P. MK 801 and
dexamethasone reduce both tumor necrosis factor levels and infarct
volume after focal cerebral ischemia in the rat brain. Neurosci Lett.
1998;246(1):41-4.

82. Gorgulu A, Kins T, Cobanoglu S, Una F, Izgi NI, Yanik B, Kucuk M.
Reduction of edema and infarction by Memantine and MK-801 after
focal cerebral ischaemia and reperfusion in rat. Acta Neurochir (Wien).
2000;142(11):1287-92.

83. Sun JS, Hang YS, Huang IH, Lu FJ. A smple chemiluminescence
assay for detecting oxidative stress in ischemic limb injury. Free Rad
Biol Med. 1999;20:107-112.

84. Chen MF, Mo LR, Lin RC, Kuo JY, Chang KK, Liao C, Lu FJ.
Increase of resting levels of superoxide anion in the whole blood of

75



patient with decompensated liver cirrhosis. Free Rad Biol Med.
1997,23.672-679.
85.

2004  pp. 544-50
86.
pp. 246-273
87. Lu ZW, Liu F, Hu J, Bian D, Li FG. Suppressive effects of safflower

yellow on immune functions. Zhongguo Yao Li Xue Bao.
1991;12(6):537-42.

88. Kim Y, Busto R, Dietrich WD, Kraydien S, Ginsberg MD. Delay
postischemic  hyperthermia in awakes rats worsens the
histopathological outcome of transient focal cerebral ischemia. Stroke.
1996;27:2274-2281.

89. Li F, Omae T, Fisher M. Spontaneous hyperthermia and its
mechanism in the intraluminal suture middle cerebral artery occlusion
model of rats. Stroke. 1999;30:2464-2471.

90. Dora R, Aniko SV, Jerome L, Mader D, Sandor V, Akira A.
Postischemia spontaneous hyperthermia and its effects in middle
cerebral artery occlusion in the rat. Exp Neurol. 2000;163:399-407.

76



Thestudy in therelationship between effect of Carthamus
tinctorious L. on Ischemia-Reperfusion cerebral infarct Rats,
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Abstract

According to the theory of Traditiona Chinese medicine, cerebrovascular
accident mainly results from blood stasis. Carthamus tinctorious L. (CT) is
considered that has the action of activate blood to eliminate stasis since long time ago.
Severa studies have known recently that CT has antioxidant, ant inflammation and
inhibiting glutamate-mediated injury action, and also can protect neuronal cell in the
brain. Therefore, the purpose of the present study is to investigate effect of CT on
cerebral infarct. A total of 72 male Sprague-Dawley (SD) rats were studied. In
experiment one (54 SD), an anima model of cerebral infarct was established by
occluding bilateral common carotid arteries (CA) and the right middle cerebra artery
(MCA) for 90 min, then reperfusion for 24 hrs. Intra- peritoneal (ip) administration of
CT 0.2 g/kg, 0.4 g/kg, 0.6 glkg and MK801 1.0 mg/kg 10 min before , and CT 0.4
o/kg 30 min after occluding the cerebral blood flow, respectively. In addition, CT 0.4
g/kg i.p. was done 30 min after reperfusion of 2 hrs. The cerebral infarct size and
grade of neurological deficit were used as an index to evaluate the effect of CT on
cerebral infarct. The superoxide anion was measured by lucigenin
Chemiluminescence (CL) counts before and 90 min after occluding the cerebral blood
flow, and 2 hrs after reperfusion, respectively. The tumor necrosis factor- a (TNF-a)
and interleukin-1 b (IL-1b) immunostaining in the core of cerebral infarct area, and
the levels of blood sugar were also measured 24 hrs after reperfusion. The results
indicated that pretreatment with CT 0.2 g/kg, 0.4 g/kg, 0.6 g/kg, MK801, and
post-treatment with CT 0.4 g/kg all decreased the ratio of cerebral infarct area.
Pretreatment with CT 0.4 g/kg or 0.6 g/kg also decreased the grade of neurological
deficit. Pretreatment with CT 0.4 g/kg can decrease the lucigeninCL counts at
reperfusion of 2hrs, and it also can decreased the counts of both TNF-a and IL-1b
immunostaining positive cellsin the cerebral infarct area, but the levels of blood sugar
and rectd temperature were Smilar to the control.

In conclusion, CT can decrease both the ratio of cerebral infarct area and grade
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of neurological deficit, suggesting can be used to treat acute stage of cerebral infarct
in humans. This effect of CT has relationship to inhibit superoxide anion to reduce the
generation of oxygen free radicals, and decreased proinflammatory cytokine TNF- a
and IL-1b fesulting to inhibit inflammatory response, but no relationship to blood
sugar and rectal temperature were noted.

Keywords: Carthamus tinctorious L., Cerebral infarct, Neurologica deficit,
Superoxide anion, TNF-a IL-1b
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