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Abstract

Background and purpose: Hypoxia can lead to body function impairment. It is linked to the
pathology of acute mountain sickness, cardiovascular disease, and stroke. Colchicine, an anti-
inflammatory drug, is used chiefly in treatment of gout, but it is also valuable in other inflammatory
conditions. Preliminary data shows that colchicine has beneficial effects on COVID-19. Nothing is known
about the protective effect of this drug against hypoxia-induced lethality in mice.

Materials and methods: Protective effects of colchicine against hypoxia-induced lethality in
mice at 0.5, 1, and 1.5 mg/kg, P.O. were evaluated in three experimental models of hypoxia.

Results: Colchicine showed good activity in some models. In the circulatory model, at 0.5 mg/kg,
it significantly prolonged mice survival time for 4.5 min (P<0.05). At this dose, it showed similar activity
to propranolol 30 mg/kg which was used as the positive control. At 1.5 mg/kg, it was more effective than
propranolol (P<0.0001). In the haemic antihypoxic model, colchicine at 1 mg/kg, significantly increased
survival time and showed the same activity as propranolol (P>0.05). In the asphyctic model, colchicine
did not show any activity.

Conclusion: Colchicine showed good protective effects against hypoxia in circulatory and
haemic models where the drug at 1.5 mg/kg, was more effective than the positive control, propranolol at
30 mg/kg.

Keywords: asphyctic hypoxia, haemic hypoxia, circulatory hypoxia, antioxidant, colchicine

J Mazandaran Univ Med Sci 2023; 33(224): 129-137 (Persian).

Corresponding Author: Mohammad Ali Ebrahimzadeh - Pharmaceutical Sciences Research Center, Mazandaran University
of Medical Sciences, Sari, Iran. (E-mail: zadeh20@yahoo.com)

129


mailto:zadeh20@yahoo.com\)
https://jmums.mazums.ac.ir/article-1-19325-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

op—Sjl—s (— S B}y es—L coll diba_L as
(129-137) 1402 Jlw yoned 224 sylaids  @ow g W 0)gd

U ilS uSgum il dlles b j)l

2L G el
%15 SRS (e Soma
40L.~.1.~.J> -
® 008 399
Ca3ljpunl pl he dozro

2|

23S

(555 048 S5 FL L oS smr s 03 Shes 3 65k 5 ONSLae 4 e oS sen 1B 9 Al
A Olays 53 odas 5 sbar 47 03 Ol A (55,15 S0 o (AT ol Ja5 e (5 e 4K 5 (B9 ,0 (S (5ole
AU e (IS 4 il 0315 L5 4l glaests ol diet 3l 15 ol slacsslan Lo 55 Lol 345 oo 03liul
sl 0s 18 g3l S g BT Sl o geast 55 Mae 35S 6Ll 19- 05 S ode

e 568 e olae 53 1/5mglkg 51 05 slajss 53 5E JSCh 4 o (1S liblons 1 ila g 9 9o
g CaliBen S s b (6 g 30 53 (S s ) (5L

OB MG 533 53 Sss 33,5 dbn 53015 DL 5 5l ade (52 53 1 (50 Sdlab (o 2S HlBBLy
Coie S Ol e 4 45 30 MO/IKG J gl s alie 51 5 (P<O/05) sty il 551 aads 415 a2 g 551,68 0 Ol
333 55 5,05 oml S s Je 55 (P<OM000D) 55 50655 Jstsil s, 3 IO MOIKG 595 55505 Ol cos,y , 8w,
o ST (P>0/05) 513 5Lt 3 5 31 A sl 5 alie (531 5 305 L3l (5 ls gan ) sba 1y &8 L 0Ly L mg/kg
Sl Ol s 3l g 51 i s s

513 a8 osba sl Ol s g 5l Gt 308 5 St ladde 53 1y ot ables Cleb e IS bl
W3y 5 e IS Ul e o 55 30 mY/Kg 555 b s s 3l 55 se LIS mglkg S )

wﬂc&\w\énofol{ﬁ-wfﬁc@fwfﬁcﬂwfﬁzgwgbnjb

doddo
ds slasls 0T ol e 5 olew m) 035 5 63 e 19105 7 6 5t gl s
S (D) s LA A LS 5 s 0Ly Slb 53 Sl 325 OT Oleys (sl 2 (6 pitme
S 0ia el 48Tl ool o 5 e B3 (S s clagyls (a8 (ol p SIS Ol s s S
Sl G5 JISIT 15 o .:ﬁf&;e 8 eslaal 3540 Oss slagyls hesliul ¢ 2l sla s Le5T,8 ol
&mb S 5,5) Colchicum autumnale olS™ i «° 323 4 a5 L mly (off-label) o

E-mail: zadeh20@yah00.com (sl 515 ea8ssls ¢ clael by A&l e LT 23 sl 1T STl — 031 padll Hhe Sz :giue ilgo
Ol el c0lyaile (S p sl ol ¢ S 5505 p ke i S e 5lagls S5 1

Ol e sl c0lyaisle (S p sl ol (gl yls 0uSiiils 2

Oty Ol (a5 e ol ¢ pualy oy ol o S35 5 il 3

Ol ety (053l (S5 sl ol € petly s oty €65yl (5 il 4

Ol eyl clyaisle (S p sk oBils (S 5y 0aS8ils (534 Sy sl 5

Ol eyl c0lyile Sy p sk oBils ¢ S50 pske Sl 5 0 ¢ 315 oz 3kl B

140214110 : .,y 3,8 140211719 : ool o ¢l 6 1401/12/13 : 2355 6

1402 yo3)ed « 224 s)laids oo g W 8)9s ohsjls i)y eole sGiil alas 130


mailto:zadeh20@yahoo.com
https://jmums.mazums.ac.ir/article-1-19325-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

ul)lSnsb g il el

SIS 190555 0leys 3 gyls pl 3 Shas Jlaz>
U o e sl S S el (12l
rh e s Shos e b A9y 87 5 o SIS
At Sy 58 O olasy (F 1 53 3 58 (oS gp 5 501
m oSl T LS s ol o 0 S
sl e e 53 (14)ads 5(13)0lkesss suzme 05 5
3 oS g 5T Clad 5 SE Ll g ek 1S
RPN, B O p GO PN 3 S P
o S aalsl 3o S o o B s 03 S
A58 5 oKl (oS sp 2 e DS 5 S
ol 555 4 53 1y e ST (S en ST b
S A ST b st a1 ey 3550
(16)3351 131 5 (15) o e Sl yav (12) 0 5550 55

RO PRV R R g

o9, 9 slge

15 5 075 il 55 cpw (odST J 5oma 593
J_:J&;_"‘NJ)—AJQ(17‘19)@‘)}))3(;&:#
(2020) el os 38 0SS 50 8 el 50
Jj)10}(21;20))5)5‘}_:49@_?):;}‘)@&#J_,]a
(2l ods 518

jj))}Zng/kgjl4j7 ‘_;thj: adlas Q’-’-‘J:
10 s (DLt 3 555 53 .5 e 15 5 0/5 Uslans)
35 Lajes oml s eslinul 3158 Ko w0 I s,
G b 5 Gos SLa g Sl 4 e dLe
JT sl ) 514 (glazan 10 59 550>
PSS RGN ST RN W P P PN - p-g N P
S ol 3 dd oslinul e w5 jles 8
P Jsdslnsn 3l s (e d S Ol o ol Jle
(12) s oslizal Coze J 187 0l sie4, 30 mg/kg

gf}’;u:);}cf}’;‘ﬁduwjﬂ
,c,_;ﬁdj_:fcd\_;alj,:wm)\f@wﬁ

ol ammde ;0. T o Cod 4 (058 o0 a Ll 55
Jeolie 355 (sl = ALS 515 &G 0l ey OT )
03 5l ol .::J_fé_ﬂﬂ T W 1500 Sl
IS (2) il o ab 4y FDA L 5 2009 L
35 o Olays 53 Jod Jlw Sl 51 s Sl e
5 Sl ST Ol e 38 a1 F e3lizl
OT L i o 4o 5 pilegy (Sl (1415 e
e I Lagslan b 55 i o ol 50 kel
3535 53,5 Sl (03,5 5 BD Comg (s)ley
ol ol S5 g b 5 ol sLagsslan 2l
3013 &5 Ol oy e IS SIFDA LG (3)
g glas )87 Ciils  Slades gladely b
O Sy 5 B9, 5 B (S5 5 5m) s3 85T o
e S 36 o gast 53 (gladsl iyl S (3)Llesls
A5 s sl (Bdl)ayls 555 75 19-00 58 s
5SS U alS 5 gl s 1S g
i (SINOT (s s b ool i 5 50
19- 0 558 Oleys 43 ealimal LISy gyls ol oS
Ol 531y e IS (gta Sli )l 5 Ll (6) Llos 50
Aoy iay BT)Hlails F1 0L 3o ke o)
52 19-00 55 0 S Ollay 3 i 4 g Sl
4w OBl Ll sdid Sule )y g 4 Olallae opl
Olays 53 gss 4 053l 53 o pmas 53 6ley
Gl 3l (S s pl vl 8 § 50 19-05 5
& a bp3ka 15 Asl 0 19- 0558 0loys 53 e
Cowi 5 D9 O3 O 5emS | iS5 5 (6 2ms Ol slos
LS 055360 518 55 s 1y 0 Sty
O340 Ol yle 53 O350l 53 487 10T S1.(9) sl 0515
S5 el (10)03 55 3 gmn 05T Cmlozm 4y 5L
ol il os slgii 19- 0 5 58 Olays 3 g
&S Ol pean 0 g5kl S5 3, e s (651 il
3 Lawf_,:.:.a@T Heslezal slgtin o ;;'“f}:-:“gst
VL b o plal e 1 (11) 55 19- 0 5587 Ol o
Sl dlSe S| (SS Ol gea 055kl s S geon ST

131 1402 youpesh « 224 s)laids @ow § W 3)9s

ohaijls Ak} eole olEhsl alas


https://jmums.mazums.ac.ir/article-1-19325-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

5 5 e S 5 i e
ey e A (g5 8 (B 45 OT )
WS g5 s F e 0y SLalS 5l Sl
Ogr 2lasols 5(23-26)Lans 5 )5 2 )5 5 &S
(16)0 55113 3 (15) o e Sy ((12) 0550l 55
A S Sl ks 1S oS s 5T
A0l a g ) G 205 oS s e 53 o5
Lo iae 53 8 e 0las 555 4 atly S04
b S 33 o ol s34 S L ciliE Sl g m
5o el ola) il 3l > 50 0/5 mg/kg —n
3 esine LT 51 T80 ol Ll ds et e
Sla ety oS a0l I mgKg a3 53 .55
2U3B3/5T o = o5, € 5l » <3 15/871/86
55 (P<O/05) 515 2l 331 (6 )15 sme 5 5 bas 4 ids
aassllsyu 1,68 w0l /5 mglkg s
21/13+1/09 s 1, <8 10 OLa3 Il s 3505 3L
35 G o—dS” (P<0/05) 515 2l sl 4>
313 0L 555 515l s bt 6 51 1 mlkg 555
OT 5l S sss el o 51 15 mglkg 355 55 Ll

.(10‘)L«.ﬁt J‘:}«J) Sl

B
o
1
>
w

w

o
1
=]
]

%

Survival time (minute)
g

Dose (mg/kg)

S5 e )5 e ST S g ST Sl L ojled g

S S50 00

S aia 30 oasily Sa) s (R oS g
5 s> Slaid daioes 6§ 3 hge GBS oy 5T
Fen 00 om0 s 15 Ja o p 5o 5 g
Olyeds g5 4k s ST g lis 5105 8,13
05meST 3508 31 la b gn . eslizul COp bl
oS e 03 S 5 48 8 it (oS 50) Laos
wfﬁaﬁ:@\&b&\pqﬁwcdﬁj‘@f
o2 T3 e 43330 (sl 55, 53 A eslinl
Slio 315 & 50 4 (360 mgrkg) NaNO, 5158
e S O 535 4 tly (S gem 53 A )
O}Lﬂ’:—w‘w;ﬁ a.\_:s:l;al‘ J_ALG Olse 4 Al ol
SIS on T S5l 4is 30 ¢easils 5py 3 s
G5 Sle J3s O soa 150mg/kg 555 L NaF
TREOVES.A L S, VT V- S| CR PV PC ST
L g lie 5o (aids a0) 5o 035 05 Ol oy 50

(23-26) 5 Oy J 57 e5,5

o loT 1T
A 5138 Mean2SD & gots Sledb| 4lS”

Gl IS s OT CBlaie 54 5 65 il 5 50T
(P<0/05) Jloz| |y pmsles 85 517ay Ly SSloe g lin

S @;JE})J)‘:@&A

Eow 9 aasl

525510k Sl i & j2mie e 53 O3S 5 5aS

S =SSl s 0T 5 Shes 5 L
L oSl e 3 e Coaglia 5 (o)l Eely
S dal g a5 LB Sleys Gl sss WS s
YRR, UG-V [ WV PRy B W . e
el G35 B Gasla 53 e 5SS a5 8L
ol Oy 5 6 S ity (o8 pen ST OS5
‘@g““l‘ 23 =S 5ep ()05, o LS 4 NS e
5 S Slassn s Olals o S S5 5
4SS gleys g Jo oy oL das s o Sl s

1402 13200 « 224 o)Laid @ g W 8)93

ohxjls ¢Aib)y eole olaihils alas 132


https://jmums.mazums.ac.ir/article-1-19325-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

ul)lSnsb g il el

ﬁéwf};uJAwgifgﬁfﬁsﬁquile;MJgk

S Sosm s 3

L Sln St mg/kg 555 =g
28,75+1,26 05 ml oAl JLe
30,10+2,31ns 0/5 e S
29,75+2,21ns 1 e S
30,056+1,87ns 15 e S
433,141,63* 30 IS

P<O/05 e J 28 05 8 & st *

5500 slajss ys Kist Je s e Sy

231, e 0la) g5 J=6 s bas 600 mgrkg
Sma/kg 5 2/5 L cossl sl (15),8 SV b ey S
Lot sn 03 el Oloj 2153l cor o (o 5 1B ) sbay
il 3l o 50 011 mgIKg 555 53 05kl 5.(16) s
WolS 51 ol s 4556 Ol s 0 b 5 50 28 O
100 mg/kg > cps s, .(12)(P<0/0001) 55 s xe
25U e ls e b 5 55 Fae
10 mgrkg o= 520 ¢ oy slasss 53 ks 5 e
3,5 Nablyla s 00k od0j Olej i 3
S a8 Jde (et Sl 5 (27)(P<0/01)
st 5 J=b 55k 600 mg/kg 5500 slajss s
(15)(P<0/001) s La i ys <5 a3 iU o go
Ol 5 35— Fs—e Sl S 5 mglkg L 555115
Ysb 130, m8 0y, S Sl S
0/1 mg/kg 555 5 035leel $5.(16)(P<0/0001) 5 5°
i azds 13 0l 5ee a5 ge ol Olej 2l 3l C g
(12)(P>0/05) 5 55 Jls one s olaT a3 51 31 ol Lol
1 owsle sy oles 5 350 550100 mgrkg 55 o5,
(27)(P<O/0L) 515 o153l 42335 J xS 05 8 @ o
400 555 55 e DM s (G (S et 0
I e olsgme o sbap S 5 0 8 e
5 553 L 030,051 .(15)(P<0/05) s La j 5o s Ol
Yok &5 e sl 1 b 0l 0 S S 530 8 e
ol i 51 8705 8 4 s b ol Ll e S
10 L (P>0/01) (4359/57+3/33) 555 jls ne
a5l i 158 e 0l o S S 550 8 L

Ced 53 (5 Sl S e S
33353 83 0Lt s sl Gys 53,8 (S g
12/03£1/37 511, &8 ;0 Ol 5 545 5 50 0/5 mglkg
Gl 4i3516/5042/38 & J =S 05,8 (gl aids
w235 8/51, 8 1w by I mglkg 5 55 (P<0/05)
331,68 e Ol 1/5mglkg 553 3505 il 53!
(P<0/000L) Lo, 2477553159 4 5, i 1,
B S BRSNS [ P PP Py
U (P<O/05) (aiss 15/13+1/24) s Un_j 50
35 I s dolns U5 593 53 s IS
OT 31 =5 s s sl 15 mg/kg ;55 5 (P>0/05)
(2 o5z s 505 (P<0/0001) s

Survival time (minute)

Dose (mg/kg)

Jafdm)swﬂﬁxugqu 2 ol 510908

S s 0 S

35 3 651 e SIS0 (S (S e a2
Ceed 593 5 AYL 3 (o ol ol 6 sl Ol
Cile J,xS ey, 8 L gslss 1/5mglkg o s
Olaj aisimn il 580 oo I 5 5 (P>0/05)
Gl sime D1 (PLO/05) s Lo i o 55 <5
sdaltie e o 3IST (Laes 1S mn
(L obes Jpar) s

133 1402 yoapedh « 224 s)lads oow § W 3)9s

ohaijls Ak} eole olEhsl alas


https://jmums.mazums.ac.ir/article-1-19325-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

Down  aS™ Wlesls OLas dal g 13 5 00 G LIS 5 5l
Sl Ulg o Sl L LS eSS s regulation
b (3433) dins alS ) S pule 5 5L Sk
ROS l5 ctme il 331 sl oS g o &8 ol 0k
(ROS |25 jlge o g e 2087 (35) 3 -5 oo
31 sla S ol g5lsl3T Lials” (TNF-o jials”
ol (3631)3 58 o LLST S 25 (K5 zals 56
M 3 Sl i A 5 e S
AL L g 55 50 e IS

Gladds 53 e 28 Sl aalles s
St Sl s 23,8 5 S (S e ST
Lajes sled jo Lo & .Sl oals OLES 565 51 s
Odsle ol Ol 2l 58l 53 g as diblowe O 51
crl o3 ols ol s OLLI s 2 Sl 5 (g m Sl S 5
B e—py-p— ;.,_T|f4_51/5 mg/kg ;93 53 Ji—s 95
513 oml I 13 30 marKg 555 b Il s
Sl 358 e sl Bl o5 Sis Jue 5o
PR3 sladice 5 e (ST (S o 5T e
255 i 855 s (oS sh Al (oS en

IS P anllas ol plonil 53 S 55 g
sl Al S e edasilis Lol sl 556
o L, S Syt e Ly 058 L3I e
e Lol apd BI85 odomin S snla b
sy SlisleiT ol sl ol = (BLST Ol 5 oY
JSS adllas o gdmes Ol e as &}J}A o) LS
Iy 3l ol Ollis plu 3 9o o dlgtin 9 Sl 0l

syl ki

S jSewlps

S g gmils aboll o Jolm el
IR.MAZUMS.3.REC.1401.13864 : G351 .S L

sy ois o Coles Sl aleny o 5 AL

J}&@ @‘JJ-LSJM.A‘J k.)""-'-:f-':

oS e 0L 55 53 0 5Laal 5. (16)sls 2l 31
Lot gon ol o Sl 31 o go a2 g0 p 5 4LS
23 s el G55 JS 5 0555 (12)(P<0/001)
Laise 5 e 0les U5 oo p S ke 100 55
5 oslas (21) 45 S5 sloml J S 05 5 4 o
31/25-125 mglkg slasss 55 G5 dds 45 355
widsB e 0L Jie y3 5 4ia 3158 e Ol
oslae i Jis 45.(28)(P<0/001) sls 21 530
@lak>e Jo6 5514y 250 mg/kg s 550 ,5 oLE
Sl G 05 4 1) &8 e o3 J ST 05 8 0 o
Jus 33 o sas 4o 8 o ks .(29)(P<0/001)
Coite 5 Jolae ¢, 125 mglkg s 55 Kis
.(30)(P<0/001) s yo5 sloes!
33 e ST 5 Shas (6l 5 (g3aze 6\,«,&;&
JoSis g cadan 1l el i slgi i A g S
e s L L) 556 Sl (55 S
4.(31) (g e b 1531 56 ST ) sl
35 L gl (gl (ROS O3S Jlab il 3 ¢ S50
4S Ad jesein .l odd slgiiy s COVID-19
35 o I 551 s Shas JNest| 5 T 45220 ROS
ol s 0T a5l i ad s ol e dle
Suld AP o & 0 e S b (20 50
g0 e 21S(32)3 55 0 COVID-19 (Lo
&SG 25.(8231) 5 55 o ROS S5 2alS L g
S g 53 0 556 ¢S o Lol NO LS
g oS 5w ls 45 )y o 5 4355 0 (HIF)
LSS0 25 w0 5T sNO a5 s 1t
kY51 S Ol gea Sulg 5o 48 555 o NOS Sl
23 Slan Ao sl by 5 5 O gl Al Sl 31
ol o LI BAG G 5 ST A5 5 el
sk s oS Bl A1 o e 4l
(2 OgmeldenS | TNF-tL (5505 55,55 555 6
Ll 953 Lls Cled (B2 i by, W 5

1402 yoa)eld « 224 s)Laids oo g (W 8)9s

ohaijle (Aib)y eole oGRSl alas 134


https://jmums.mazums.ac.ir/article-1-19325-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

ul)lSnsb g il el

References

1.

Schlesinger N, Firestein BL, Brunetti L.
Colchicine in COVID-19: an old drug, new
use. Curr Pharmacol Rep 2020; 6(4): 137-145.

. Dasgeb B, Kornreich D, McGuinn K, Okon

L, Brownell I, Sackett DL. Colchicine: an
ancient drug with novel applications. Br J
Dermatol 2018; 178(2): 350-356.

. Leung YY, Hui LL, Kraus VB. Colchicine—

update on mechanisms of action and therapeutic
uses. Semin Arthritis Rheum 2015; 45(3):
341-350.

. Kow CS, Lee LH, Ramachandram DS, Hasan

SS, Ming LC, Goh HP. The effect of
colchicine on mortality outcome and duration
of hospital stay in patients with COVID-19:
A meta-analysis of randomized trials. Immun
Inflamm Dis 2022; 10(2): 255-264.

. Hariyanto TI, Halim DA, Jodhinata C, Yanto

TA, Kurniawan A. Colchicine treatment can
improve outcomes of coronavirus disease
2019 (COVID-19): a systematic review and
meta-analysis. Clin Exp Pharmacol Physiol
2021; 48(6): 823-830.

. Hariyanto TI, Halim DA, Jodhinata C, Yanto

TA, Kurniawan A. Colchicine treatment can
improve outcomes of coronavirus disease
2019 (COVID-19): a systematic review and
meta-analysis. Clin Exp Pharmacol Physiol
2021; 48(6): 823-830.

. Lan SH, Hsu CK, Lai CC, Chang SP, Lu LC,

Hung SH, Lin WT. Effect of colchicine on
the outcomes of patients with COVID-19: a
systematic review and meta-analysis of
randomised controlled trials. Ann Med 2022;
54(1): 1956-1965.

. Absal6n-Aguilar A, Rull-Gabayet M, Pérez-

Fragoso A, Mejia-Dominguez NR, Nufiez-

Alvarez C, Kershenobich-Stalnikowitz D, et

10.

11.

12.

13.

14.

15.

al. Colchicine is safe though ineffective in the
treatment of severe COVID-19: a randomized
clinical trial (COLCHIVID). J Gen Intern
Med 2022; 37(1): 4-14.

. Aguas R, Mahdi A, Shretta R, Horby P,

Landray M, White L. Potential health and
economic impacts of dexamethasone treatment
for patients with COVID-19. Nat Commun
2021; 12(1): 1-8.

Horby P, Lim W, Emberson JR, Mafham M,
Bell JL, Linsell L, et al. Dexamethasone in
hospitalized patients with Covid-19. N Engl J
Med 2021; 384(8): 693-704.

Shamshirian A, Shamshirian D, Hosseinzadeh
MH, Ebrahimzadeh MA. A Mini-Review and
Perspective on Anti-hypoxic Hypothesis of
COVID-19. Tabari Biomed Stu Res J 2020;
2(4): 1-8 (Persian).

Hosseinzadeh MH, Shamshirian A, Ebrahimzadeh
MA. Dexamethasone Vs. COVID-19: An
experimental study in line with the
preliminary findings of a large trial. Int J Clin
Prac 2020: e13943.

Kurt RK, Dogan AC, Dogan M, Albayrak A,
Kurt SN, Eren F, et al. Protective Effect of
Colchicine on Ovarian Ischemia—Reperfusion
Injury. Reprod Sci 2015; 22(5): 545-550.
Sekmenli T, Gunduz M, Oztiirk B, Karabagli
P, Ciftci I, Tekin G, et al. The effects of
melatonin and colchicine on ischemia—reperfusion
injury in experimental rat testicular torsion
model. J Pediatr Surg 2017; 52(4): 582-586.
Mohammadi H, Shamshirian A, Eslami S,
Shamshirian D, Ebrahimzadeh MA. Magnesium
sulfate attenuates lethality and oxidative
damage induced by different models of
hypoxia in mice. Biomed Res Int 2020; 2020:
2624734,

135 1402 youyeids « 224 s)laids @ § W 8)93

ohaijls Ak} eole olEhsl alas


https://jmums.mazums.ac.ir/article-1-19325-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

16.

17.

18.

19.

20.

21.

22.

23.

24.

Shaki F, Mokhtaran M, Shamshirian A,
Eslami S, Shamshirian D, Ebrahimzadeh
MA. Protective effects of Edaravone against
hypoxia-induced lethality in mice. Bio Rxiv
2020; CC BY-NC-ND 4.0.

Nidorf SM, Fiolet AT, Mosterd A, Eikelboom
JW, Schut A, Opstal TS, et al., Colchicine in
patients with chronic coronary disease. N
Engl J Med 2020; 383(19): 1838-1847.
Tardif JC, Kouz S, Waters DD, Bertrand OF,
Diaz R, Maggioni AP, et al. Efficacy and
safety of low-dose colchicine after myocardial
infarction. N Engl J Med 2019; 381(26):
2497-2505.

Cocco G, Chu DC, Pandolfi S. Colchicine in
clinical medicine. A guide for internists. Eur
J Intern Med 2010; 21(6): 503-508.

Sekmenli T, Gunduz M, Oztiirk B, Karabagli
P, Ciftci I, Tekin G, et al. The effects of
melatonin and colchicine on ischemia—
reperfusion injury in experimental rat testicular
torsion model. J Pediatr Surg 2017; 52(4):
582-586.

Kurt RK, Dogan AC, Dogan M, Albayrak A,
Kurt SN, Eren F, et al. Protective effect of
Colchicine on ovarian ischemia—reperfusion
injury. Reprod Sci 2015; 22(5): 545-550.
Ozdemir R, Yurttutan S, Talim B, Uysal B,
Erdeve O, Oguz SS, Dilmen U. Colchicine
protects against hyperoxic lung injury in
neonatal rats. Neonatology 2012; 102(4):
265-269.

Kaveh K, Mohamadyan M, Ebrahimzadeh
MA. Antihypoxic Activities of Sambucus
ebulus Leaf and Fruit and Myrtus communis
Leaf in Mice. J Mazandaran Univ Med Sci
2019; 29(176): 61-73 (Persian).

Khalili M, Dehdar T, Hamedi F, Ebrahimzadeh
MA, Karami M. Antihypoxic activities of

25.

26.

27.

28.

29.

30.

3L

32.

Eryngium caucasicum and Urtica dioica. Eur
Rev Med Pharmacol 2015; 19(17): 3282-3285.
Khalili M, Ebrahimzadeh MA, Omrani F,
Karami M. Antihypoxic activities of the
golden chanterelle mushroom, Cantharellus
cibarius (Higher Basidiomycetes). Int J Med
Mushrooms 2014; 16(4): 339-344.
Ebrahimzadeh MA, Khalili M, Jafari N, Zareh
G, Farzin D, Amin G. Antihypoxic activities
of Crataegus pentaegyn and Crataegus
microphylla fruits-an in vivo assay. Braz J
Pharm Sci 2018; 54(2): e17363.
Masoomzadeh F, Khan BA, Alshahrani SM,
Algahtani A, Ebrahimzadeh MA, Khalili M.
Protective effects of rutin and chlorogenic
acid against antihypoxic conditions in mice.
Pak J Pharm Sci 2021; 34(5): 1679-1683.
Nabavi SF, Ebrahimzadeh MA, Nabavi SM,
Mahmoudi M, Keyvani Rad Sh. Biological
activities of Juglans regia flowers. Braz J
Pharmacog 2011; 21(3): 465-470.

Shahnazi R, Mehrdadfar F, Ebrahimzadeh
MA. Impact of extraction methods on total
phenolic and flavonoid contents, antioxidant
and antihypoxic properties of Allium
ampeloprasum in Mice. J Mazandaran Univ
Med Sci 2018; 27(158): 27-44 (Persian).
Shahbazee M, Mohammadyan M, Ebrahimzadeh
MA. Antihypoxic activities of Allium sativum
flower in mice. J Mazandaran Uni Med Sci
2019; 29(175): 145-149 (Persian).
Bonaventura A, Vecchié A, Dagna L, Tangianu
F, Abbate A, Dentali F. Colchicine for
COVID-19: targeting NLRP3 inflammasome
to blunt hyperinflammation. Inflamm Res
2022; 71(3): 293-307.

Ghaith HS, Gabra MD, Nafady MH,
Elshawah HE, Negida A, Mushtaq G, et al. A

review of the rational and current evidence

1402 youpei « 224 s)laids @ § (W 2)93

ohaiils (b eole a5l alas 136


https://jmums.mazums.ac.ir/article-1-19325-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-22 ]

ul)lSnsb g il el

33.

34.

on colchicine for COVID-19. Current Pharm
Des 2022; 28(39): 3194-3201.

Korde SD, Basak A, Chaudhary M, Goyal M,
Vagga A. Enhanced nitrosative and oxidative
stress with decreased total antioxidant capacity
in patients with oral precancer and oral
squamous cell carcinoma. Oncology 2011;
80(5-6): 382-389.

Wenger RH. Cellular adaptation to hypoxia:
0O2-sensing protein hydroxylases, hypoxia-

inducible transcription factors, and O2-

35.

36.

regulated gene expression. FASEB J 2002;
16(10): 1151-1162.

Wu Q, Chen W, Sinha B, Tu Y, Manning S,
Thomas N, et al . Neuroprotective agents for
neonatal hypoxic—ischemic brain injury. Drug
Discov Today 2015; 20(11): 1372-1381.
Montealegre-Gomez G, Garavito E, Gomez-
Ldopez A, Rojas-Villarraga A, Parra-Medina
R. Colchicine: a potential therapeutic tool
against COVID-19. Experience of 5 patients.
Reumatologia Clin 2021; 17(7): 371-3375.

137 1402 yoapedh « 224 s)ladds @ow § W 3)9s

ohaijls Ak} eole olEhsl alas


https://jmums.mazums.ac.ir/article-1-19325-en.html
http://www.tcpdf.org

