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Colchicine Derivatives Allows Prolonged Survival of Cardiac Allograft in the Rat

Young Hak Kim, M.D.*, Hyung Chang Lee, M.D.*, Won Sang Chung, M.D.*, Jung Ho Kang, M.D.*
Hyuck Kim, M.D.*, Sun Ho Chon, M.D.**, Sung Ho Shinn, M.D.***

Background: Colchicine with its immunosupressive properties has been used with beneficial effects in autoimmune
disease, such as Gout, etc. Whether colchicine, bﬂl vitue of the above property, could attenuate the process of
cardiac allograft rejection in the rats is investigated in this report. Material and Method: We compared the
untreated group (Control, n=6), Cyclosporin A group (10 mgkg, daily, n=20), and Colchicine derivative group
(Colchicine 40 ng/kg, n=20) of cardiac allografts in the rats. Result: In the untreated control group (n=6), all of 6
rats showed rejection within 3 weeks after cardiac allograft. In the cyclosporin A group (n=20), cyclosporin A (10
mg daily oral dose) was administered at a 10 mg daily oral dose and promoted long-term survival (over 100
days). The cyclosporin A group had one mortality at the 18th post-operative day due to infection. Furthermore, in
the Colchicine derivatives group (n=20) with a daily IP (Intra Peritoneum) dose (40 ug/kg/day), we observed long-
term survival.(>100 days), except for one rat that died of an anesthetic problem (respiratory failure) at the 9th
post-operative day. Conclusion: Experiments have also been performed to evaluate whether the effect of colchicine
derivatives allowed prolonged survival of cardiac allografts compared with the cyclosporin A administration group in
the rats.

(Korean J Thorac Cardiovasc Surg 2005;38:595-600)
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Hog o4 A7lof wpEE AR whgo] Yehie vl o
AFREE2 19 oY 2FA AXukS-(hyperacute rejec-
tion), 1= o] W] A 7] ¥ul-2(acute rejection), a8z &
Z1F ez YehtE vk A X vk (chronic rejection) ©.F
e o Yok olA ARNES F 234 AR WS A
v 94 A FRAYE v z2Asle] 24
o] HAAH olol MmEE WY wkeg g digste] F
ozt pallztel 23] A S wELEH HEY 5 9
ot AR e "9 AAEe] Ay Ao g o)
2 A7} Fhgsted A A ool whE AT|o)4] FE9 AE
Aol gkdslo] gtk A A7) o)A F& F9 wHY o
AAZAE F/7F doFslv, 1% 7EF oz Aojgz
23X (cyelosporin A)o] 744 de] AL o] gt} o] T
At Flymphocyte)®] SHE FESHT Aol Erkleyio-
kine)d) B} 2 Ginterleukin2)e] A4S @l Alst 2
W e Aol FEHe AT e St T B
A3 o 2AL AT A7) ol 4% Fo W B
3 b3S dAlRle 98 o] 2, ol T-d9
T2 FolHQl WA AA A7} A o] L FolAe] T-9
ol FEkso] Qldkae st 2 29 A5A, m¥gt
9 FAgo] et Qe AAeltH2]. o] 24 7|E9
A QA AE 2 7|79 AAE2ZA 43" 24 &
Aolm, it Ayt W A3l F-F(Gour) 59 X EA
olfEE FIAE wWEHAZ WA EA (colchicine
derivatives) g 7H4tslo] Ao FEZAX# (cyclosporin A)yS

oAl W EAEH T Aol 8 sisich
oy o wy

WA (Lewis Ratyg Fol 23} 3l (0|4 P Y¥ra,
ToFL 200~250 gm ki (Female Rat)2, F3lFS
300~350 gm a2} (Male Rat)E o] &3}l on, FoiF9]
WA= oAldlZ(ethenE o] 83 FY vHE AlsPslo] <k
3 Y2 AFE BE, 4T AU AR UEAL
AAG F 3F AW Bl 4°C cold salineo & F Y3
F F H5HE A oS AN 5 dAHe A%
& F Ao A4 A2 AW T 4C cold salineo]
gol A Bt g oA wWiME oHIEZE
o] 8% FY vHE AYF AF SH AMEs F 550
Folst 13 QWS w2 g W7 A vascular clamp)
£ Al Foiie AEdH AAY dsdd HEeHe
o] £8 HFHH o F§(end-to-side Anastomo-

Fig. 1. Photograph of operative field, post operative state.

sis)& 6u|& Hw|7 @}oll 9-0 ethilon (Johnson & Johnson
A AZ)re olgsd A7 FgEs Adste AAse
2 ¢l Ono-Lindsey Method 2 &4 th&[3] 83 AY
£ % F 180 BEE EUR ¥, 552 Tk .
250 o148 Ye) HEEars SR, AAEE
Aol i whoz 24 Busich

4 o}

Ono-Lindsey Method2 F%F o|¥ AlAo]AH o]
27t w1 dAAG Fof A e RET0-67 Aol
FE2EXYS 10 mgkg/day?] %02 HF FoIF(n=20)
3 714 WY 2L 40 ughgidaye] 0T Hehy F
o] (intraperitoneal, IP)3t F-(m=20)2.% }yro] 74zt A=
71Zbe Ml ZE 3glon, Ao|FR AT Fo Fol4
G4 ¥ 18900 Ao 2RAE Ao AUy B
ulelsh 2714 MYEA Fol FolA Hu W Fols}]
8 vl Foll &K A (respiratory failure)2 A+st 7+ 1
ol & Astar Zt #9] 19ute]E vl st vH(Table 1).

24 29 o4 At dilol 24 AAE Akl
EFol¥ 9 o] 4d Ao AR whE-& Stanford Criteria)
Billingham GradeZ v}7o] B wh4], dl2FA = 6ula)
oA AgE A Huk-g(Severe rejection) & Hglom Aol
Z22EY Sol FolA A7) AZE 190 % levkel
A% {Grade 1 (mild)}, 2v}e]lE= FEX {Grade T (mode-
rate)}, 1 vl At ARHES (Grade M (severe)} & H.$
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Table 1. The comparison of long - term survival between groups

-{mJ!’l

R

A Aol A1 Z Colchicine ¥ 75—1

Control group (n=6)

11,14,16,16,17,20 days

Cyclosporin group (n=20)

Over 100 days except 1 (POD*#18)

Colchicine-derivative group (n=20)

Over 100 days except 1 (POD*# 9)

*POD=Post operative day.

Table 2. Biopsy result for rejection of each group

Group Grade Number

Control >Grade 1 6

Grade 1 16
Cyclosporin Grade II 2

Grade III 1

Grade 1 17
Colchicine derivative Gi: d: I 2
o, 74 HYEFA FAFdAE 1vEt A=

{Grade 1 (mild)}, 2ula]ell] FEX (Grade 11 (moderate)}
272¢ Jehligich o|24 Z714 Wy 4 Fd7d
Aol 2 AFEE FolF Aolol A7) HE 9 AR uh-s9
ol GE & 4 gick(Table 2).

i &

A7t W Ag 9 37| ]’51 9 A% yb3oll st A
o AA Aol B wdH T Basie, =
oA, ofdl, o3 5 ot o] =289} Pz slol] o] Fo|A
oF sk, Wl AR obx) AAF SElE R w14 T 9
ot AR ALERAY AL i Qle Wy A
£ 983 & 2 /A9 WL o] 2 4 gk

A, F ol4] Y& AIE FdolA AR 34
oA ZLal= FEFE corticosteroid, 15-deoxyspergualin S
o] en[s), A, T Y79 843} 7)o U5+ &
A EAQ cyokine®] A4S JAlle FEZ &3] A&

3. 1+ cyclosporin A, FK 506 “£°] 9l.ow[2,6], As), T
5h7el 43 Bolol 28 Q) rapamycin, leflu-
nomide 3o ow[7], WAl §A43H QlstTe) B4,
A]g A3}l FE9Ql azathioprine (immuran), mycopheno-

late mofetil (Cellcept) Fo| o8], t}A=|, T Jst+2]

T84 wE QB F71-2 (interleukin-2) F£Hol] 8t &
Al &9l OKT3[9], A, THT A& Aloj] *"‘75’1?1
A ABALS TALALo) A DYTE B °H
02 E o 1o, ol ofe] 71x] #FHgrH

“49%“2114]141 o] A+, MExI e AAold ey,
olggt Wy AR A Fe] ML o} E oJe} 2F o= P
g %) Shofok s}7] whel We] Aol FolHolofobnt
31 o] & A E WA Whe-E FHeH He o8 7t
A AEE gt Hde Agat 77} o] Fo|Fopit 3t
o}

ojoll HAEolA W HYdA &HE A &4

3 A3l 7Hs4 S 2AS L 7]5'—X4°] TzE FA%
T A2E S5 &4 9 kg AL Edlod A &
s AAste d glolA 8 Aot e Al gl A
£HI Y+ FFKE 7122 E slo] 2L AAENA
ey HYEEAE 539 o9 WA &g Yo}
B

914 Ao A7 HL ofF A& B2y, WA
Z&-(Immunosuppression)¥} 44 Z 4 7} (Anti-Inflammatory
effecty & Z+3L §lo] ofg] A7} wod Aghol Y] AL5 2
FHLoll= ?‘i"—hﬂﬁ]‘)ﬂ AZSA, B 4EH s)Heg
A AFE ATl g

%]’%Ziﬂi A7) oAl wE W AAA Ao]FEA
Zal o] Fo| Z7Hdol Wt AolFZATUN A
39 A Sk A Hol o HIES F 10%7HA =
HIE7]% gt A of4] gatgddiAe AojFEAE
AT A= FF9 A 5A ol Fojstn glon), WA
£ #7140 48 2 A4 BolE Yo 4 Yerz &
FE FHazste] Folsls Zlo] b slichl0]

52 7180l AR YW FFo] Ao FEAXEH Fo
Q}i}ﬂ‘ﬂ vebdoha el a2, oluf gubEel &
o8 AgstA =HH AR, dH43, 2 AA Aol

& dolta el o9 22 A5AL e Yo
© Aoz Hol Z7]4ld] WAl 5ol 9L 7H4A

Of
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Table 3. Cell proliferation for B & T lymphocyte at BALB/C mouse spleen

Cyclosporine A Colchicine Colchicine derivative
Density
LPS* (%) ConA™ (%) LPS (%) ConA (%) LPS (%) ConA (%)

0 nm control 0 0 0 0 0 0

! nm -17 -20 15 12 75 63

10 nm -19 —18 56 21 75 39

100 nm —26 4 79 72 79 77

1,000 nm -40 66 80 75 81 80

10,000 nm —44 81 83 76 94 95
The date represent the average inhibition %. *LPS=Lipo-Polysaccharide; TConA=Concanavalin A.
oz AA%T & 4+ YA dAFezA AgAE Aoz B & Yok

7149 4% A8 AEA oz delxEl A olofl Osterman T2 E7|4o2 W o4 &g A
2t Bt Al 5314 (polymorph chemotaxis)e] A Alell 7118k FFolHelA FHslg R, Lol A Heka A ul,
oA fo12]. B H2 dellde 714 AE 4B B Aol FEAYCA BAEE $3 40 ugky

X2

A m o Hk-g(cell-mediated immune response)S S
o] #s R H13).

3T W AlAlell G F7149) o] Aol gt o
7HF(Mechanism)g %47 918 B2 A7 A= 2 9)
t}H14]. Borisy & Tayler G A|E woF Aol F7]4]
o] F AIX A FEH A7t who]| 22 F-E-2 (mic-
rotubulin) & 2 F3E = AL WAF 24 AjtsiA o
< 33k oH15). WY wkg-9] 7] FAA] Class 1T 9]
Fz22 AgA BAlclass T MHC molecules)e} Ht o]
23], 71412 AQI Aol A vkl A Al Al
£ Zwo)] class I MHC molecules 23§ §%53lx olg]
HE Zul 54 2¥(interferon-gamma-induced expres-
siony& Waligict. o= AEZEH oA A EA (cytoplasm)
S i ozg Aoz Avx]o]zd16].
34 ¥ (antigen presenting)A]oll T-QJsh4 F4L Aol&
7H(cytokine) & Ho g ¥n 53] AEFZ lin-
terleukin 1, IL-1), Q1¥]&Z1 2, tumor necrotic factor (TNF)
ol AE EHolA Fo] FEAEA AE3A Hrt o]
2A Z71AL B2 2% AES JARl o8 AE
GAellA TNF-o FHIE Z&A7)5L, T2 e AlE 9]
Edol IL-2 &A19 w8-& xpereteii7]

oldat 22 HT dFE Foslod £ uf 5412 Al
E Af w9 x27] AN Fadt vl EE 71HA
%os ¢ F Ao 4 AAARE AT
Wl n g2 T-AE FAE dovle o4

=

oo

3l

v

= A
0.
°

o
=

o
=

day2 sfglon], o[ AgellA HERAY E7149
HYrle 24 23S #Ust, ol F Aol F W
A A o] &8 5 JA=AE £ AToNA FUsturt o}
AcHI8). FEAY A E71A9 Wy EA4E o] &3l
TFoIR A AR o4 A TollA A AL ARG

dovle Zoll dsto] WY JA aAE FHaA

L
1

A g AgH 2
Aol A A= vk 1 B 0.6 mg
Ao e oo MY EAZ EAF

A%
ALE3 Qe AojERAFE L du] ofFdllA AZLE
o Ztel(implanta) g o] 8-3}3dct. 47 AAEC st
Z&71AE dotry] 3l AAE AesiA &S BA-
LB/C F o] v|# AEE B, T AlEe §= E49 LPS
(Lipo-polysaccharide)@® Con A (concanavalin A)Eut z+z}
Aesle] odojZl OD Zh& 0HAER slo] Ho|FEAE
4, 2714 9 F714 HEEAY HAAE TEHE A7
slod ¢l-2 OD gkt wlasle] -2 JAA HAER
e QA cK(Table 3).
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Table 3014 i uls} o] spo|ZEAEele AE
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2 b7t Z7HA71E AL & 4 ot W Con AZ Az
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Hi%: Z7]4)(Colchicine) A A 24§ 23 3o} Art W AAA £FGouw) T A% X
EAZ o] &5 et B ATE B4 FFolF Y Aol WA o] Fofste] HAAAAHE
gelstua sk WY H TS WA lA 2] FFoly AAeld AN whgol teto] HAAAE
FolstA g 2 F(Control group)(n=6)3} Ao]FZ2FF(Cyclosporin A) Fof F(n=20), E714 W
HEA o F0=200% vlage gz E7149 wHo AA EFHE vl HE 3ig. 2 R A
AE FoslA e dzT@=6dAE 2F 3F ojudl ARIEE HF, Ao|FEAIY
(Cyclosporin A) $o]Fm=20)l A& A2 FA=E & ezt € F 1894 FAUL, A 199}
2l 100% o] 4 AESAh EY Z7|A HEYEL FAZ@=20014E & F 9 Al ul3] FAZ
A% zHHAez & nlelrt 443 ol AL 1009 o] AEIGih EE: £ A¥olM =
AollA el FFoly AR ol4 F AA "AAAAZ de] A&53 Y= Cyclosporin A FZ3% &
714 WY EL FoAFE vlaste] £ vl 2714 HY E4 FLANAE Cyclosporin A Fo{F3} v}
ANARZ A7) ALY AFRE A& F Yol WY A A7t eS¢ T AU
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