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Abstract— Inoculation of Friend anemia virus, which was a kind of retro virus such as HIV, results
splenomegaly, anemia, the increase of WBC counts and reverse transcriptase activity in serum. These
results were due to the inhibition of the differentiation of erythroid progenitor cell by the FVA at the
spleen. Using these as index of antiviral effects, we pursued the establishment of in vivo screening
method for the new anti-AIDS drugs. Among zidovudine, didanosine and zalcitabine, which were al-
ready approved as anti-AIDS drugs, treatment of zidovudine for 18 days in BALB/c mice inoculated
with Friend anemia virus resulted the most potent inhibitory effects on the splenomegaly, the increase
of WBC counts and reverse transcriptase activity, but did not recovered the anemia due to the toxicity
of zidovudine itself on the bone marrow. The antiviral effects of zidovudine was reduced in case of zi-
dovudine treatment 7 days after Friend anemia virus inoculation. These results suggested that the
sooner treatment of zidovudine would be better improved when the virus was inoculated. Human re-
combinant interferon itself o did not showed the antiviral activity against Friend anemia virus and did
not also affected the antiviral activity of zidovudine. These results suggested that Friend anemia virus
would be used as a tool in vivo screening method for the inhibitor of reverse transcriptase.

Keywords [_] Anemia strain of Friend virus, zidovudine didanosine, zalcitabine, Human recombinant in-
terferon o, anti-AlDS activity.
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Table I— Inhibitory effects of zidovudine, didanosine and zalcitabine on the splenomegaly in Friend anemia virus

inoculated BALB/c mouse

Drug Body wt. Spleen wt. Spleen Inhibition

Treatment Dose (g) (g) /body wt.(%) (%)

Normal 22.5 0.12 0.53 -
+0.9 +0.01

Control 23.9 1.62 6.77 -
+1.7 +0.13

AZT (200 mg/kg/day. p. o) 22.9 0.28*** 1.22 89
+0.9 +0.04

AZT-7 (200 mg/kg/day. p. o) 23.3 117 5.02 30
+0.8 +0.12

ddI (200 mg/kg/day. p. o) 21.6 1.44 6.67 18
+1.7 +0.39

ddC (200 mg/kg/day. p. o) 24.9 1.05** 4.21 38
+1.0 +0.07

ddC (200 mg/kg/day. i. p) 25.1 1.34 5.56 15
+21 +0.08

Abbreviation: AZT: zidovudine, AZT-7: zidovudine treatment was started 7 days after Friend anemia virus

inoculation, ddI: didanosine ddC: zalcitabine.
The data represent the mena*=S.E. (n=7).
* p<0.05: Significantly different from control.
** p<0.05: Significantly different from control.
*** p<0.001: Significantly different from control.

Table Il — Inhibitory effects of zidovudine, didanosine, and zalcitabine on the index of anemia and leukemia in

Friend anemia virus inoculated BALB/c mouse

Drug RBC Hb HCT WBC
Treatment Dose (% 10%mm? (d/dn (%) (x10%/mm®
Normal 95 18.1 47.2 7.4
+0.8 +19 +3.0 +1.2
Control 6.4 12.5 29.8 36.6
+0.6 +0.8 +4.7 +10.9
AZT (200 mg/kg/day. p. o) 6.3 13.4 355 11.2**
+0.5 +1.2 +4.0 +2.5
AZT-7 (200 mg/kg/day. p. o) 8.3* 17.6** 37.3 43.2
+0.8 +1.2 +4.0 +12.1
ddl (200 mg/kg/day. p. o) 7.4 144 29.8 459
' +1.0 +15 +4.0 +8.1
ddc (200 mg/kg/day. p. o) g.2* 15.6* 39.1* 25,5
+0.9 +1.2 +2.6 +2.1
ddc (200 mg/kg/day. i. p) 75 15.0 37.3* 332
+0.9 +0.9 +3.7 +3.4

Abbreviation: AZT: zidovudine, AZT-7: zidovudine treatment was started 7 days after Friend anemia virus

inoculation, ddI: didanosine, ddC: zalcitabine.
* p<0.05: Significantly different from control.
** p{0.05: Significantly different from control.
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Table Il — Effects of the zidovudine and interfero o
on the splenomegaly induced by Friend
anemia virus in BALB/c mouse

Drug Body. wt  Spleen Spleen/  Inhibition

treatment (g) wt. Body wt. (%)

Normal 225 0.12 0.5
+0.9 +0.01

Control 23.9 1.72 7.2 -
+1.8 +0.13

AZT 229 0.28"** 1.2 90
+0.9 +0.04

INF a 19.9 1.42 7.1 19
+1.6 +0.20

AZT 22.5 0.26*** 1.2 91

+INF « +0.9 +0.15

Abbreviation: AZT: zidovudine, INF o' recombinant
human interferon «.

The data represent the mean+S.E. (n=6).

*** p(0.001 Significantly different from control.

23k zidovudined] AH$E AQdlue d=T,
didanosine ¥ zalcitabine §72 %% 84| H|
e} wigo] M= gt o] S AAIZ
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dovudine ¥ zalcitabines AT2 FoiA] HAl Wy
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e 203 9}, zalcitabineS E7U FAE 7
S Y v & AAEER] B3 M W1 F
7te AAEA] £3oh Zidovudined] °)2d dah=
AdatH o 2 zidovudined] HALZ Z#H = gran-
ulocytopeniast® #HE Ao yHHY o|RE F
olH W T4 P FA AL Aok}

Zidovudine 1} interferon o B{ 280{A| EIFVA &}

HIZSA ®3 - 34 BALB/c A3l Friend
anemia virus® #g A& 99} Friend anemia
virus 293 Aol zidovudine ¥} interferon a& z}
7z} 9% = zidovudined interferon oE 83t
18Uzt WY R vje] FAM LS Table 10
LERIRITE &, AdER] A2 ¥ 0.121£0.01
gold Aol Friend anemia virusFA| & 1.72+0.13
g2 < 144 715 An}. Zidovudined 9%
T2 0.28+0.04 g2 ZFol vla) v dE 90%
A8 29 interferon o= 1.4240.15 g2 tHZF
of vla] F944 gl Aelzt QT o] E& WHEFAA
o= 0.26+0.15 g2= =gl vls) 91% AAEZHE
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Table IV— Effects of the zidovudine and interferon a on the index of anemia induced by Friend anemia virus in

BALB/c mouse
Drug RBC Hb HCT MCV MCH NCHC
Treatment (X 10%mm?) (g/dl) (%) (T5) (upg) (%)
Normal 9.6 18.1 472 49.3 19.0 38.5
0.5 +0.7 +3.0 +2.2 +0.4 +2.4
control 6.7 12.5 29.8 45 18.8 42.3
+0.6 +0.8 +3.3 +14 *+1.0 +34
AZT 7.2 15.5 35.5 49.1** 21.4* 43.6
+0.2 +2.2 +15 +1.4 +0.8 +2.2
INF o 7.0 14.2 30.3 43.2 20.3 47.0
+0.2 +0.5 +2.2 +1.7 +1.0 +2.3
AZT 7.4 16.3 34.3 46.3* 22.2** 48.0
+INF a +0.2 +0.9 +2.2 +25 +1.0 +0.7

Abbreviation: AZT: zidovudine, INF a: recombinant human interferon o, RBC: red blood cell, Hb: hemoglobin,
Hb: hemoglobin, HCT: hematocrit, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin,

MCHC: mean corpuscular hemoglobin concentration (MCHC).

The data represent mean+S.E.(n=6).
* p€0.05 Significantly different from control.
** p€0.01 Significantly different from control.

yehfo] zidovudine BE-FAI9} FALSE Aofolrh
waba interferon o zidovudined 3JvirusE3}dl
F3E uXA| EF o7 A HAMEL ery-

Table V— Inhibitory dffects of the zidovudine and in-
teron o on the increase of WBC induced by
Friend anemia virus in BALB/c mouse

Drug WBC Inhibition
throid progenitor cellell dejxo2 =4& yehli=  treatment (x10%mm") (%)
Friend anemia virusel w3l zidovudined+= ¥ Normal 74+ 1.2
: : . Control 36.611.1 -
interferon o7t QA EIE JeRIA K37) HEJ] A AZT 112+ 25** 87
oa o INF a 21.2+ 6.1* 52
&8 n2AdT. . ‘ AZT 135+ 37° 79

HIg XI5 — A4 BALB/c AF 9 Friend anemia +INF

virus® Z9A1%-& 9%} Friend anemia virus 74
3} FAlo| zidovudine T interferon o0& 742 ¢
T HE3te] 1897 WY FAHSH, 2o ¥R
424 RBC, hemoglobin, hematocrit, mean cor-
puscular volume, mean corpuscular hemoglobin,
mean corpuscular hemoglobin concentration® &
A% A= Table VY 2tk &, A4t 88|
Friend anemia virus® #9AZ dlzTY A4
RBC, hemoglobin 2 hematocritX7} 2% 24
AA AAEof Higo] ZYPHASZL AU} Zi-
dovudine BEFA¢E tFE7ol vlE o|F v¥AF
7b freldgle zbelzt IRt ol R oA s} 3ol
zidovudine®] ¥ H|HE s F Friend
anemia virus ¢ A & 4E A UX|gt, yide| 2 2|7}
E3 AR S A7) 2 Ao Z nE) A,
interferon o GE5oi+= RBC, hematocritx] ¥
hemoglobinX|7} =] vlsf FA de HIE
velA] gsiel melA, zidovudine # interferon
o 18U WY #HE FAHSUYS Ztzte] dERY
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Abbreviation: AZT: zidovudine, INF a: recombinant
human interferon a.
The data represent the mean+ S.E. (n=6).
* p€0.05 Signficantly different from control.
** p€0.01 Signifcantly different from control.
*** p{0.001 Significantly different from control.

A8} FALEA dizFelAe] RBC, hemoglobin ¥
hematocritX] #22 Z#HE ¥ L FI4UA &
A 714 Zg et

¥, WY Friend anemia viruse 2494
4 AA F7HEIA T (Table V). o4 zidovudine
dERoAdE v e}t FALsAl 87%<]
A 292 Vel oH, interferon ast H-EFo A
% 79%¢] JAEAE JeRAH. o AHAE in-
terferon @7} zidovudine®] HEF Z7lol W&t oA
Haol| FEFE v)R)A] FUEE AR FH Fot

YA S Reverse Transcriptase B4 — Friend ane-
mia virusE BALB/c AF o 7gA Azl vls)
B3 F reverse transcriptase @4¢l F-9A4 YA F
7'E1tHTable VI). Zidovudine ©EFoiAlole
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Table VI— Inhibitory effects of the zidovudine and in-
terferon o on the increase of serum re-
verse transriptase activity induced by
Friend anemia virus in BALB/c mouse

Table VII— Inhibitory effects of zidovudine and in-
terferon o treated serum on the spleno-
megaly in normal BALB/c mouse. Serum
was obtained from the BALB/c mouse
inofculated Friend anemia virus and trea-
ted zidovudine and interferon o

Drug Reverse trascriptase  Inhibition
treatment activity (cpm) (%)
Normal 1,100+240

Control 2,570+265 -
AZT 1.326+262* 84
INF o 2,025+ 352 37
AZT 7504214 100
+INF a

Abbreviation: AZT: zidovudine, INF a: recombinant
human interferon a.
The data represent the mwan+S.E. (n=6).
* p<0.05 Significantly different from control.
*** p{0.001 Signifcantly different from control.

Friend anemia virus Zgel 93] Z71€ reverse
transcriptase 8A4& 85% JASF LY, inter-
feron o GEFA = Fog30s dAEZRE YE
W2 23l 2294, zidovudine 3} interferon o8
HEE A7 7ol 2lo]Mi= reverse transcriptase &
49 Z7He 100% QA EZA Bt A axte] St
& Jehligdct ol2isk A= zidovudine®] reverse
transcriptase@4 A&7} deh=*® 7] et 4
A== Aol gk Yol A o] vigud) E HEF F
7+ A IFVAEHel dxE Aot} whHo|
interferon o= BEFH S 9% Fvirusg-&
A2 2 reverse transcriptase 84l9] A Fa=
94 U= Aol & YEMR] B3 Ao & wejdtt

A& H2AHA| HIZHRAH| ¥ Reverse transcriptase
Y - °FE 5o o8] ¥HF9 Friend anemia
virus7} AALEI R ER] ARE GRIE A}, FES Fo
2ol RS A3 A AF AAAA Bttt
Z, BALB/c ##°ll Friend anemia virus 2193 %
Alell zidovudine ¥ interferon a& Ztz} 9% L=
H-g43te] 18Uz v T3t & zhe] Eg Fg
o T2 A9 BALB/c AFANA 7N F 25
o glo] oA 18U E<t AHE S H HIFTAE S8t
273} v] i85 tH(Table VID.

H| A 9] M3l 9le} zidovudineS Foiatdd
T2 &zl v)E) vge7} 88% JAE A A
A FEE FAIAD Ao} FALHA dAEAE
Eliicl. ©)Ae zidovudine 2FE9] Folel 23y
Friend anemia virus7} @4 FoijA oA=& A
Alsf &t

Drug Body wt. Spleen  Spleen/ Inibition

treatment (g) wt. Body wt. (5)

Normall 22.5 0.12 0.5
+0.9 +0.01

Control 23.3 1.42 6.2 -
+2.5 +0.26

AZT 23.3 0.16™* 0.7 96
+34 +0.03

INF « 24.8 1.42 5.7 0
+1.1 +0.16

Abbreviation: AZT: zidovudine, INF a:@ recombinant
human interferon o.

The data represent the mean+S.e.(n=6).

*** p€0.001 Significantly different from control.

Interferon a& 95539 W #9] A& FoA
ol A AH oFEe] AR vl A 2 vl b
g ojAlgkx] £t o] A3= interferon ag] £
o o|s] &HZF2] Friend anemia virus7} XALE ]
ZFUSS AAE Foh ¥, zidovudine® inter-
feron «F HEFAT 79 HS AFIA AT zi-
dovudine ©=5Fo79 S YA FASHA vl
7 vldi7} 89% AAE B EA HAF| virus7t XA
A+ AN F 22y olH® A= zi-
dovudine®] #virus&#7} interferon o} W45
o] 93 JaFS WA A& A EH

7t oFERolite] A S A4 BALB/c AFNA 7
AAZ F 18UF HAL FHal "HFS reverse
transcriptase 8448 &3 v, Table VIIIZ 2t}
%, zidovudine®@% L& interferon o9} HE-5o3
9 S A BALB/ AFC AgFA EFF
reverse transcriptase @4o] 9] 2% dAHE=S
A 8o vl E Ao BF JA g Aol AAHA o
Epstl. o|2i$t A= A zidovudine™ = E+< in-
terferon o¢} -85 A] Friend anemia virus7}t |
ALE| S8 A A8 ot

Zidovudineo| & A retro virusl reverse tran-
scriptase 4% AA8l= 2371 ASNE B3,
AIDS®) &l 818 A5 a8 JehlA] E3l= o)
% 3= AIDSE F2AI71= virus?l HIV-19] A
3} reverse transcriptaseZl ¢~ A &slA] FaiA
Hydoz g of 2,000719) nucleotidesE HUE
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Table VIII — Inhibitory effects of zidovudine and in-
terferon a treated serum on the reverse
transcriptase activity in normal BALB/c
mouse. Serum was obtained from the
BALB/c mouse inoculated Friend
anemia virus and treated zidovudine and
interferon o

Drug Reverse trascriptase Inhibtion
treatment activity (cpm) (%)
Normal 1,100+ 240

Control 5,015+2,177 -
AZT 657+ 193*** 100
INF a 6,480+ 141 0
AZT 780+ 375*** 100
+INF o

Abbreviation: AZT: zidovudine, INF «: recombinant
human interferon o.

The data represent the mean = S.E. (n=6).

*** p<0.001 Significantly different from control.

o wjc} st Axel HQE Wy wWEonp ¥ 1
A3} Wol gAML 25 =2 A zidovudine® &
2 AgEL AHEA] F74Y ool 22 Mol
ot whebd AHQ a3 BlollE JEAE £
3A |t

4 B

HIVS} $-AFSHI reverse transcriptase® ©}-8-3hd
Z281= retro virus® U%F<Q Friend anemia
virusE BALB/c AF A 2<dAl vi7de] erythroid
progenitor cell F4]0] AH =2 v v]t), MY,
Wy 2719l A reverse transcriptase 44
Z42 23} o]& XHEZE 3t reverse tran-
scriptase QAIZEE AU 71ES] FAIDSHES
ALg3le] A FE A S FYEta, volrt |
2o AR 2RE 2 FAIDSHES] FaH
A vl o 2 grgebaat St

71&2] FFAIDSHEQ! zidovudine, didanosine,
zalcitabine® Friend anemia virus?t g€
BALB/c AFoNAl 1847t 945 A zidovudine©]
izl u)3] W] ¥]th, reverse transcriptase &
A g ey 2712 90% AT odAlste s e
BvirusZH4-& JeEPAATE ®3§ zidovudines] A%
AL F3l 2 BALB/c AF A AFA S4] &
virusZHgo] &5t 12y}, 9F hemoglo-
bing W&o N F+ RE2TEH FAE £ & L2
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2A AAERE JERA] BYYE o]AL zidovu-
dine AHA7F AW Fp A 93 HaH8 ofi#el A
o2 pzgct} ¥, Friend anemia virus 249 &
7478 FE zidovudined F% 7%= Friend
anemia virus 443 $Al9l zidovudines F% 7
Sof vs] dAEAst FAEAG. wEbA, zidovu-
dined ¥4+ virus 7Y ¥ wETE g3 Fo=
ZA& AAE}. E£F, human recombinant in-
terefron o8 WEFAA] Friend anemia virus 74
of thgt AAEAE JYebA X e, zidovudined
BaedAld % zidovudined] dvirusEzol] FIE
n] X 2] 28t} o] AL interefron o7} reverse tran-
scriptased] 3t AAEAE AV JA| &&7] HE<]
Roz ugld.
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