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ABSTRACT

Background: We investigated the effect of donor marrow T cell depletion, admini-
stration of FK5006, cyclosporin A (CSA), and 3-deazaadenosine (DZA) on graft versus
host discase (GVHD) after allogeneic murine hematopoietic stem cell transplantation
(HSCT). Methods: We used 4 to 6 weck old Balb/c (H-2 , recipient), and C3H/He
(H-2", donor) mice, Total body irradiated recipients received 1x10" bone marrow cells
(BM) and 0.5x10" splenocytes of donor under FK506 (36 mg/kg/day), CSA (5
mg/kg/day, 20 mg/kg/day), and DZA (45 mg/kg/day) which were injected intraperi-
toneally from day 1 to day 14 daily and then three times a week for another 2 weeks.
To prevent the GVHD, 1rradlated Balb/c mice were transplanted with 1x10" rotor-off
(R/O) cells of donor BM. The severity of GVHD was assessed daily by clinical scoring
method. Results: All experimental groups were well grafted after HSCT. Mice in
experimental group showed higher GVHD score and more rapid progression of GVHD
than the mice with R/O cells (R/O group) (p<0.01). There were telatvely low GVHD
scores and slow progressions in FK506 and low dose CSAgroups than high dose CSA
group (p<0.01). The survival was better in FK506 group than low dose CSA group.
All mice treated with CSA died within 12 days after HSCT. The GVHD score in DZA
group was low and slow in comparison with control group (p<0.05), but severity and
progression were similar with low dose CSA group (p=0.11). All mice without
immunosuppressive treatment died within 8 days, but all survived in R/O group (p<
0.01). Survival in low dose CSA group was longer than in control group (»<0.05), but
in high dose CSA group, survival was similar to control group. The survival benefit
in DZA group was similar with low dose CSA group. FK506 group has the best survival
benefit than other groups (p<<0.01), comparable with R/O group (p=0.18), although
probability of survival was 60%. Conclusion: We developed lethal GVHD model after
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allogeneic murine HSCT. In this model, immunosuppressive agents showed survival
benefits in prevention of GVHD. DZA showed similar survival benefits to low dose
CSA. We propose that DZA can be used as a new immunosuppressive agent to prevent
GVHD after allogeneic HSCT. (Immune Network 2003;3(2):150-155)

Key Words: 3-Deazaadenosine, graft versus host disease, allogeneic murine hema-
topoietic stem cell transplantation
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E7FQI] TNF-ool ek AAur3-2 AAs7] Hs)A]
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s AFE Y HAAAEMettler Instrument, Greifense,
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A ZALE ST Al AR 2AF F 447 oo
u)g] ZH3) & C3H/He v}9-29 49 BN TE
nz JuS 53l FY3Ak dnl A A7 875 cGy
o] WAt AL 82 H4 GVHDE ¥2o7]7]d T8
o Z4E o] AEhA] Ro WAL FAF ¥ 139
ojujol ZF AMgsltt.

2842 F4 GVHDE ¥2o7]= A3+ (]38t GVHD
D)ol 1x10'Y F4 A ES} 0551079 H A
7 #9593 GVHDE $Hd3slA o
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TF ZERAX o4 wpg29 BEEAH. C3H/He
FF9 HIAAEE 0] W A F(GVHDE)S ©]4)
AgYol| =& GVHDHFE Holy BT Agatgony
(6~8%, TU3k: 7Y), FAA vl FFoAM IF 9
A AZEZZ THEES A A RIOHES 0] ke
U ZTROT)S o4 & #F7|7F 5o BF AEIIATH
(Fig. 1). RIOo] I AAAE Fof w2 &2 GVHDT
of Hlste] FJstA 717 AESATHp <0.01).
3-Deazaadenosine (DZA)F-oli+S WAJAAE F
312 & GVHD A g to]y 183 cyclosporin (CSA)
FoAT(6~8%, TYa: 79)0l Hlst] HE7]Zto] ofn
A AATHE~ 139, TLEk: 11, p<0.05). £, A&
ZF CSA Fol72 HAAAAE FoJalA] @2 AT
o Hlgte] 7|17t BESFHOM(6~14Y, THAk: 129,
p<0.05), DZAT# A A &S B TH(p=0.39).
a2, RIOEE S o)A gk tj et ¥ FK506¢l B3l A]
= dASA Az YE&S BAG(Ep<0.01) (Fig. 1).
AAEY F w2 ZEEAE o] F {1 |

g4 714E 7 YE CSAT FK5065 £ 3+ 74

—&— Control
A~ CSA5

—-¥- CSA20
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—e— DZA45
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Post-BMT day

Figure 1. Compatison of survival curve among Balb/c mice
received C3H/He bone mattow and spleen cells according to the
treatment of various immunosuppressive agents. All mice of
lethal GVHD model without immunosuppressive treatment died
within 8 days after HSCT (M), but mice received with rotor off
R/O) cells (*) survived up to post-HSCT 33 day (p<<0.01).
Among lethal GVHD models treated with immunosuppressive
agents, mice treated with FK506 () survived longer than other
groups (p<<0.01), even though the sutrvival was about 60%. In
CSA treated group, survival was longer in low dose group (A)
than high dose group (¥) (p<<0.05). In high dosegroup, sutvival
rates showed similar with lethal GVHD model without
immunosuppressive treatment (p=0.60). The DZA treated mice
(@ suvived longer than lethal GVHD model without
immunosuppressive treatment and high dose CSA treated group
(»<0.05), but all mice died within post-HSCT 12 day. The
survival rate in DZA group was similar with low dose CSA
treated group (p=0.11).
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9ol FK506 Fof<-0] CSAS] Fo 8ol @A gle] 7]
7+ Z3FATHp <0.01). &, FK5067-2 ©] 2 3 30 )
o 60%] AES HIYAT RO T3 B3RS wl A
Z7]7¢o) 2ol QlATh(p=0.18)(Fig. 1). CSAS] &0
0E BEES HNENS e A8 CSA FoTd
e o] A14Y7tA BF AEEP O 18 CSA
T AT o] Agdel BT AMgsle] ALF] CSAS
Eo3 A7t 18%] CSAS F493 ZAf-HT o
A& TS BAhp<0.05). H1E AL CSA F
& 0] FK506 Fof BTt AJEEo] worout e oA
A Folatx] &S GVHD AF 7o Hldle] oju9)A
A E7|7ko] AE A th(p <0.05)(Fig. 1). L&y &%
CSAE Fo3 9 AEELE HIAAAE Fo3}A
%2 GVHD A3+ fAsE AEES H A TH(p=0.66)
(Fig. 1).

55 ZYRAX o4 S
T Al B8 An| Y 24 =
Al o] 2] Azte] oSS & & AN 20~70% (TY
gk 40%)S) =4 A E = 2 5 AU
dE A A Fo F GVHDE A Z X (severity) 2 W3
&5, WAAAA Fof & FAE= GVHDY J=9 7
7= Fig. 20 71&38 o

GVHD ¢4 Wste dgddAAE T35 &
< GVHD A3 TAA = 0|2 A4dFE 553 F7tat
of o)A AgYel= 104 HE UYehHA 257 Abg
A THp <0.01). HHH, RIOMEE o] 4] & plg-2(R/O
e o] A4d 3y A59 GVHDAHSF7L k7t S748HSd
o1} GVHDAEE 5 & o|3t2A] Al7te] Ao o}
& aste 248 BP9 (p<0.05), 99dAAE F
o] 5lA] ¢S GVHD AP ol nlste] #A3 Fo ¢
Z e AtHp <0.01). RIOT FK506 §o 7S A9
3 EE GVHD APF(HIAAAE FodstA] Ee
GVHD A3, A&%F % 18&% CSA 547, DZA F
o)Al o] 2] A4YFH WP H= GVHDHFTE 5%
T o]%dS GVHDAHSFE Ho|WA BF F431A 719
o] HAI(p<0.05) 7€ o]Fol= R/IOTH FK5067 =
ALg BE APTANA FF GVHDRETE Ho 4
Zze 9lo] ApolE #HT & AUATH(p=0.37).

DZAE Fost v HIIAAE FostA Z2
GVHD 2373 18 CSA Tt Hlate] 93t
GVHD 8429} Q- G7F 3o (p<o0l), AE%
o] CSAE FovH A A9 AT s JP&Ee s
A1 4 U ATHp=1.00)(Fig. 2).
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Figure 2. Progression and severity of GVHD patterns in
transplanted mice treated with immunosuppressive agents. The
severity of GVHD was increased according to post-HSCT day
(*, p<0.01) except FK506 and R/O group. In cach group,
GVHD scores on post-HSCT 5 or 6 day were higher than other
day (‘t , »<0.01). The progression and severity of GVHD in
EI<506 and R/O group were significantly less than other groups
(', p<0.01). Abbreviation; CSA5: cyclosporin 5 mg/kg/day,
CSA20: cyclospotin 20 mg/kg/day, FK506: FK506 35 mg/
kg/day, DZA45: 3-deazaadenosine 45 mg/kg/day, R/O: mice
transplanted with rotor off cells, POSI: control.

(p=0.155). L&-#F2] CSAZ FoI3h ¢ GVHDE WY
AAAE F3A %S GVHD 2@+ 474 xe} 3
P& 7L FAHHA THp=0.342).

AAE] AP e Eo]stAE CSAS} ZH&7)7 o]
A = B5kal FK506 ol A o] 2] 27191 A
44 XY GVHD7} $5E & UEhd tE A7 Hl
dte] GVHD7F @A AeE BAou o|$5EHE ¥
GAAAE FA95A %L GVHD AFFoly CSASH
DZAE Eo3 #HT XA FE& GVHD X3S
2 Rglon ¢ o4 MIHE &A% BEEA gt
(p=1.00).

o] 2] H )| &35 (graft versus host disease, GVHD)< &
3 EAE o]2] & dAEE AGASY A2
A BAE o] T AEV FHEEN 9T A
# #AE 7FA 1 Yh(1-3). GVHDE o] 2 Ho| &5}
= T AHEN} 39 5% Y& AR E435 59
A E3etal F2ete] dojue Ao g gt
(3). °o] FAolE IL-2, IFN-y, TNF-a= H &3 2o %
o|E7}Q1o] #sth4). CSAS} FK506= T A| X7} &4
st A B e oA Ro|EFIRIY XS JAste
HZ4 549 AdAAR AgelA g AHE=Ha

ATH1,5,7). o]&2 A HollA s+ T vt
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3ate] FAske T A 7S AAHALZA A
2l GVHDY AL JAste Aoz &#A 9l
(5-7).

AAE O] AMGS vl ZERAE o2 B F
/) GVHDE 2 [C3He/H (H-2"Y) — Balbje (H-2%] Zofv}
G229 SFuhp-2 Abo] o] Fx A A ekl H27t ¢
A3 AR Be AFEA B AF ol AAF A

Ho A= o2 A8Y o]Ho| BT Attt vl
2 ZERAE o2 BY F U] g4 GVHD RE =2
£ Blazar 5°] ©]-&3t99 "2 GVHDREE[C57BL/6
(H-2" — BI10.BR(H-29]°] 3J&Hl o] H-27} B A3l
o4 & 20~40Y ol AFEEFAIL(20), Sykes 5] AHEEHA
o Rd[A/] (H-2a) — C57BL/10 (H-2b)]ol A& HF o4
Agdrgtol] o]2 whe-27F F4 GVHDE Abgstd=t
1), ol F22 % 3E-3A| (major histocompatibility, MHC)
I} H-2 22 3} (minor histocompatibility) 7} &5 U %] 8}
A @= AEA AAEY 2l fALg GVHDS] Edo]
2}l Azbech sk B2 QR A8 AR 2
HoZ FFolA T MEE A AL o] 43 9= A7)
7F TS A= GVHDE Ho|HA AyEste] T Alx7}
GVHD 7130 #efdtth= AMS A3} 821 4= diTh
AAE0] AF Y4l X EEHoE dL RIOAEE
o] 218t w92~ md (ROT)S #E 77 Fo AEe
GVHDYF HolHA 7|7t &S R 2 A o]d A
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FZo] HE 259 MHCS 25210 B8-S =7}
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1} 27] GVHDE AT 4= e WHlo] e ojof &
Ao g2 AZLEAT FK506= tHE WY oA A 2.t} GVHD
of fiete] B afpFoz HYRES o F o
™ CSA| Hlsle] ExlgFo g Hluws] 2 uf o]2Fo=z
10~1008) ZE& 7F5A40] Ydota FHTH2s).

B AFdAME= CSAS X%%‘k 2 T3 FoA ¥
FAAANE FostA %S GVHD AP Hlse]
GVHDY| AZt= 9} A& 57} ofn| QA A=Ay
o] 4] Xﬂl4?—_l°ﬂ nE GVHD9‘r Hdste] Abgsith
3, 187 CSAS gt Afdde HAdAAE F
04“5‘}%1 %S GVHD *‘aﬂ%ﬂr FASE AAAIE Hol
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