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A efz Aol v|X& d3F: A7 GAHA AF

DHA, otolel, wAES, AN
R EEIEEL LR TR

2 : o) A= Enrlich P o143 F adriamycinzt CP-2% Foistel e o, Alztzr el Jejard
2 QFshaA} H-thymidines FoI& F A7 1bEA ATE Adste] Aekrge] Fehsta Wt
} DNAGA 58 vl d7start st
YEE2E A% 209999 45T A7 (CRAEE AIN2Z, PAZINZ (FFel 4o 22), A=
F adriamycine Fo1 2, AL o4 F CP-2 Felzoz TEagch Y= 0|99 YA LINT FE
9] ilﬂoﬂ 77t 1 1070 9] Ehvlichstil 28 FAlele] o] 413t & o3 A2 adiamycin 2
+ 30mgkgs AY Ao Fosleleh FF 2T GAZ]Y Fol ok B4l 02mlg)

A5 W e) TS T, AR 2T PAEE oINS S FES AHgisich A B
2g glelelt RE AFEEE vlA% T4} &, AF7)0] g wsks Hager) gdeke] e oA 9xol
4] 10A] Apelel] 3H-thymidine (methyl -3H-thymidine: specific activity 25 Ci/mmol, Amersham Lab., England) 0.7 u
Cilgms melel| I AW FALela, 708 §F 3| yste] A ehzAL woe] 10% formaine] wAg & P&
A =ste] sl

drbzA JA A adriamycin F-o 22| WAL= 5 2@t e FEEFE] FEHMET A

4%}5]‘;134, CP-2 FoFol| A5 AAFel Hlste] ok A3 wWsts A2d 4 ok A7 kAr
53.28, FoFol A 2
2y A2k el
ol $xehm slsde), 9 acamydn Rel 72 AAALEe Hlefel BAREAY LA TAR AL 47
QA Aele B opeh £ S 51 Aol AR AL TR A AL AL Gt

olge] AsE FRele] uwl AF AehxA o] 4§ CP-2 =i adiamycing A&} W&ol H]s}ed
Al Fo] $xa A E2) DNAFAS] A4 o2 2143t 479} 53] CP-2% adriamycine] )
sho] DNAZA S oJAlshe make Hout Aekesd] Jeldel 48 A F4 g Fekaeta Y2a.
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FotE7y| ot : x|, A7\ kA A o, 3H-thymidine, adriamycin, CP-2

= A B 277k WA A9 sleh o
Gaprt e os Argd A G4

4% oSl MARES wobd AElA A%el 3 DHATHE AShs AAE 23 9] dhe)
A 1 glon, weby dqtAle] Awtst 2grjd AR Aduiqoz 2geix] oky A4 £
R = el AR Ak 5 ART S48

oy oo ST AT E 250 9)eh (Malpas 1991, King 1006). w4 Q) 23}
correspondence to : 314 4} (¢ &) gk o) e &} 3 -8k mAl) $o2x F75 Als Fo HIFY 4
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(Gilman & 1985). 717 o)At
AERE Felrbe el Al
te] AlzE - oz Abs)
Axg A% 2shm gl
wpeby @A AHgEs FEEI mhslA = DNA
=X RNA] #gsly HEE AAs e Fag
b AN Z WAL G4 Abole] Az}
FEE At Best gl

dulA o 7 Eulel| x| 312 (Coptis chinensis) o

o
)
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T =2

=

T

eixl FElak ABE DI, FT, YR, Ax P
W FAA A e AuEE S zRe

2A] o] male= v}z o|=<l Berberine, Cop-

sine, Jateorrhizine, Palmitine, Magnoflorine S-o] =
e} glon], o5 Ay WY L A
45 7Y, 3 sReAME I gt e
vehls Aoz deid gl (459 1991). w3t
3hto A I}F (Croton tigelium) 2 Uejx QlE =
2ESS] B Deo|Alobrh 14HA o)n, Figtel
Aotell AL A BRo2A o] g F
Aol = A uk§- 30~50%, sH Al 18%, =53, o
Frle] el da F534 dAES dod »
= glovt Pepdel Yokt max ot ($5d
1991).

A AHgEE Qe FYAES Aer) Al w

2} ") A2 3A) (5-fluorouracil, methotrexate), 333+
A E-2] (adriamycin, mitomycin-C, bleomycin), 4|
Z B9 A A (vinblastine, vincristing), &2 %)
(androgen, estrogen, adrenal steroid)z %3t}
(Gilman = 1985, Clark 5 1992). o] A6 4] AL&
3l A3 = adrlamyC| n<- r,H:u:z_-l' o] BFokA] A B2
°]12, CP-2%& =13} shroA] 323 AoRAAl =
A 9%k =, Tk, kel st ke 8
dEI7E 3l Ba o (HEY F 1993a b, c),
3+ A) (antigenicity) 2! wrolA] (carcinogenicity)
7PN AN ek seE Rurh Qe (Kang 5
1992a, b).
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amycin 2 mg/kg, CP-2%= 30mglkgs AY 7o
2 FoJslgdr). kol A2 M E oA Fof

A

S

3]
z

obl B4 02mis] ARl G4E 3w e
Ax, AN EZS PAEE NS e FE

[

rx o
=

o 2

Agatee A 717 T894 Rei% &
T aher w33l e del Ao ¢
A4S 9led 10% F4 formaline
hematoxylin—-eosin (H-E) 4 A S A
A AZARA HRE sl mE
NRFEE AT A AFle] B e
Hastsr] stel Bhed 9 9AA 104] A}
o]ef] 3H-thymidine (methyl —*H-thymidine: specific
activity 25 Ci/mmol, Amersham Lab., England) 0.7 u
Cilgme mzlo] 3 A®FA}sla, 702 3 3)4)



— Adriamycin®} CP-27} X|g}==lof| o|x|= A5k —

lod A EpxZA]E wlojo] 10% formalined] A }
At FAARARLE 91T 2L SAH

ol w24, 94, e Eo g 71?;'5}1.
A wrse] AsRle 98 Ege] 3a
2 g shebAe AAST AN A

(autoradiographic emulsion EM -1, Amersham Lab.,

England)S 13 AxAZH #3442 43 =
2L 4£CYtaoA 55U x=FA|F L, D-19

(Kodak USA)= 3 At o}& Meyer's hematoxylin
I EES TS & 53k n)
Aoz AT HAPP oz At WAL
A, AR 7, AN 5AE dste] 4000 F2 #
S A=l GRS Ay e
g Alokz sl Zbzb 104]oF (0.21 mm?) A
Aaloie. BAMNE 715 & Azel 5 of
o) eA7t gl Azz selon), Azl o)
AN ES2] v]TE student-t testS o] g3}

A= st

o=z e JAsle] o

gil

m
bl

¢

=
27}

¢

ot o

2 2 o

JES %z% PPN

Yzagoht 7pgt

vmgﬁxg;ﬁéﬁo{ww;&m
Moy @ W b
8 E T M oo
fazs

8

£

}(12

j%{'oﬁ

.

fe

o

o,

Kl

rlr;2

a
RS

187

CP-2 Foj29] 7-golls WASA o o7 3
B w5 E 2 Qe TEEC] &5 HE
Aot AAEAE v AAH] Bgol F
FolMul ze] 2713 w3l (Fig. 3).

Adriamycin Foi 2] 7ol AL Sl
o2 e FHAEE e A FEE
wel AFHG e HAAHA S| olmH{E B
olE FEEC] wol H2= I (Fig. 4).

2. Ao |UALE 2| 2HE

2 AP Aol

A =S
YAgo] AEd el o}
ke A ZH oA el awﬂmua "

5—94 A% AR TR -ﬂuﬂzﬂ%(o.zl
7 6um) 143707k A= gle, vlshed
“ﬂ*ﬂé?—é"i ALY, A &AL 5B A
o (Teble 1). 61 SIRARAAN AL
Azse 7t S gl 1 4% 3
ok, w43} A 4o
2] 47k HolA Ut
P, eau}(Fugs 5A,B).
&okowmz«_% o) e wAMES LEpe
PP Eze) A% Aot AN LS 7}
A T 1477 ol 2 LA 5230 2N
A2z ulssigont MALLe 523
N ATz wlshe] 1279 o wo] A%
o} (Table 1, Figs. 6A, B). 7281} =A% 231x}9
S AT vste] oha Ho] ngst
CP-2 %o} 2] ASo = =AM 22
YA =T Ak fArshgl ok, sl
Az $E 2167024 AA 2ol ]s}o:]
10% A= ZrAast e 22y 39)dl wet 1 Ak
o] A Ehr] WAL A 2Tl w]E}e]
%%} Rzsheded wlstel AT 1%
o} hastd ond, A4 4A e Ay Rl ushe]
9% ©] Z=7}3l9i o} (Table 1, Figs. 7A, B).
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Table 1. Relative number of labeled cells in the area of 0.21 mm? (6um thickness) of mouse spleen, after injection of 3H-thymidinein

different conditions

Ratio (experimental/

Ratio (experimental/

Group Region Number normal) Total number normal)
White pulp 41.3+10.25 1.00
Normal Marginal zone 143.7+25.58 1.00 240.3+53.28 1.00
Red pulp 55.3+17.45 1.00
White pulp 52.3+18.45 127
Tumor control Marginal zone 147.7+22.33 1.03 252.3+58.24 1.05
Red pulp 52.3+17.46 0.95
White pulp 39.8+10.55 0.96
CP-2 Marginal zone 116.3+28.75 0.81 216.7+55.17 0.90
Red pulp 60.6+15.87 1.09
White pulp 26+1.25 0.06
Adriamycin Marginal zone 8.8+3.96 0.06 45.4+15.46 0.19
Red pulp 34.0+10.25 0.61
* Difference between normal and adriamycin is significant at p<0.01 or better.
el sbgRtel el wistel A% el ¥ Y=Y PALSM Rxshe FxZTE R

=3k} (Fig. 8A, B). RHSl@ AT A4 242 7}

zl—z].a]—'oﬂ uunu:;a zJAnz.\_z]oﬂ 1 1—74- 2-67H, 8.8
7N, 34.0707} A AAAHo 2= HAYF o

Hlstel 8190t RasRET, 2AWe) Felol w
vl el GebA AAEUS el T2
AN 222 0.06%=2 A 7Hasiel=d
Ao QEEe) 619 st
A3 A 9ivt (Table 1). 22t opie}
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THZ=R o]Fox=d, =M 27t JAMZRY
o] Hon, ZeH=ZAAHel e BYEI} T2 EE3
o} 241324 (germinal center)3-2loll = T A Eol| A
7198 =&THZ (CD4+)So] ZEAM 2} 74X
A = (interdigitating cell)F= 9] o] F-2] #|o] R %3}
slom, FHFHHZILAY = =2 TH Z (CD4+)
9} A TAH Z (CD8+)7} 2:12] H]E=E ExH o]
alv} (Stein 5 1982, Buckley 1987). 3k wH A <£x]
4 of MAfo] =E3HA LEE o
7¥A2L=] 79 (margina zone)o| 2} &}
1 ol BAES F2 wxahv JAE,
AAAES EASET o] Hae
gt AES} YA B AEAA
2 AHie H9elw FAl Aedtee
]EP =9 gd& ur} WL e
FHoz Sojrles HHAEA "Hont
P wHA dejubs g elo (21-g 1998,
Fawcett 1994).
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p

2 & = X*‘é T ZAERANA 2 7]
b 2> AT fdsted AeEEAE
o oA AekEa ’:ii Eof7kAat o
AT FddtA] 33l7] wel A &l
of glomz Ao FEAM Ze o3 =A¥h
a8 AFE ¥R AA [ 31oke] el A=t
of 2750l gt FEE ATels A
7} & FAEG (A2 1998, Fawcett 1994).

G AgelN Y 2 RAS Felgel A
ool 5 HPAL Badol} FAe] WE A
CESES %1%&1%&141_-@ EICEU R ER
s Yslme gwe dolx ot T4
o, g % = wabgo] AR
(Gilman & 1985, Clark = 1992).
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A Aol QoA ATl F AR o
AR EAozE Ags, A0 Fel N
AARGH = AshAl7] Fakgel ook

Anthracene =41 52 k& ar} zoba] et
Az el ol4=w ek 5 olF fEA F
doxorubicing- 7pk FielsiA o] §5= A=
A 49 adriamycine]glar st}

o ol DNAG71% Apelo] 2tg-3ke] DNAZ
ahsh EFAAAEE AT LBzAol
shed YA oz DNAgH Zgstw vizbr) 7t
30417 WA 50417z wis AAE Aoz wE
¥t} 2822 doxorubicin® Fof & $I1Y o
%= Aol AEF 5 Gk o5 BAL 7heA
Ak 50%= FEe B3 wiEEa 10% m)ut
o] x2 X3 uj==v}. Doxorubicing §1}9
7} e , 5% (sarcoma), $1 A4,
Ay A% F, PATEE A,
o= &37} dek 22 &£H7) %
H&?‘iﬂl EHE 738kl 82)7], &, J%}‘%}Ef,ﬂ
whed (mucositis), A1) 5& deod % oo
(DiPiro = 1993, Craig and Stitzel 1994, Hardman 5
1996).
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el Al Aoz de
(Hong 5 1982). 3t 2 3=, = 1
A A xEoma oF
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Bu% glo}(Kang 5 19923 b).

gk 2 Age] dubzx A A x
B3l ZFofol A2 F, CP-2 T FollA ¥
9& 23 e T2 A wEH 93\2“4
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A= WA FgA Tz
NZES Hst= FAod Y=
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adriamycin Foj o] o @&
APAAE CP-27} H4dt

amycinel] w]ste] £ F07] el A
754,
Thymidine DNAeI|gH &-4-5o] gl Ed=4

thymidine poolel] #*#&F=E]o] Qlobr} A ZE-G A
thymidic acid=4] DNAZA o1t o] &5 7] &0
275l DNAS] A=A EAQl *H-thymidines =}
AR Aol el ARgRTE HE ARl
UAZL e pUE WEEe 1 sgee] s
S5ate] AYPFE) H-thymidines Fofshd 2
AZIM Z3el| A H o] vpehdet (Helpap 5 1981,
Tielemans % 1989, Ryberg % 1990, Karam}
Leblond 1993).
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7h mlersielond Azt AAS EAME
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1. Photograph of hematoxylin—eosin stained spleen of anormal mouse. ( x 200) A part of white pulp (asterisk) which contains many
lymphocytes and some megakaryocytes (arrowheads) in the red pup are seen. Dual headed arrow indicates marginal zone.

2. Photograph of hematoxylin—eosin stained spleen of atumor control mouse. ( x 200) A few vacuoles (arrow) containing pyknotic
neclel in the white pulp, and megakaryocytes (arrowhead) in the red pulp are seen.

3. Photograph of hematoxylin-eosin stained spleen of a mouse, treated with CP-2. (x 200) Morphological features are similar to
normal ones. A part of white pulp (asterisk) which contains many lymphocytes, some megakaryocytes (arrowhead) and many
erythrocytes(arrow) are seen in the splenic sinuses.

4. Photograph of hematoxylin—eosin stained spleen of a mouse, treated with adriamycin. ( x 200) Note that the vacuoles containing
pyknotic nuclei (arrow) in the white pulp are increased as compared with those seen in the tumor control and CP-2 groups.
Centra artery (large arrow) in the white pulp, erythrocytes (arrowhead) in the splenic sinuses and splenic capsule are seen.

5A. Photograph taken from an autoradiogram of the spleen of normal mouse. (x 200) Most of the labeled cells (arrowhead) are
located in the marginal zone and some cells(small arrows) containing few silver grains are seen in the white pulp (asterisk) and
red pulp (vacant asterisk).

5B. Photograph taken from an autoradiogram of the spleen of normal mouse. (x 400) The labeled cells (arrowhead) containing
massive silver grains are seen over the nuclei in the marginal zone. A labeled cell (arrow) containing afew silver grainsis seenin
the white pulp (asterisk).

6A. Photograph taken from an autoradiogram of the spleen of atumor control mouse. ( X 200) Most of the labeled cells (arrowhead)
are seen near the marginal zone, and some cells(arrow) containing afew silver grains are seen in the white pulp (asterisk).

6B. Photograph taken from an autoradiogram of the spleen of a tumor control mouse. (< 400) The labeled cells (arrowhead) with
silver grains are seen over the nuclei near the marginal zone, and some cells containing few silver grains (arrow) are seen in the
white pulp (asterisk).

7A. Photograph taken from an autoradiogram of the spleen of a mouse, treated with CP-2. (x 200) Morphologica features are
similar to tumor control ones. Most of the labeled cells (arrowhead) are located near the marginal zone and some cells (small
arrows) containing few silver grains are seen in the white pulp (asterisk) and red pulp (vacant asterisk).

7B. Photograph taken from an autoradiogram of the spleen of a mouse, treated with CP-2. ( x 400) Most of the heavy labeled cells
(arrowhead) are located near the marginal zone, and some cells containing few silver grains (small arrow) are seen in the red
pulp (vacant asterisk).

8A. Photograph taken from an autoradiogram of the spleen of a mouse, treated with adriamycin. (x 200) Many vacuoles
(arrowhead) containing pyknotic nuclei are seen in the white pulp. Very weak labeled cells(small arrow) are seen in the marinal
zone.

8B. Photograph taken from an autoradiogram of the spleen of a mouse, treated with adriamycin. ( x 400) Some moderately labeled
cells(arrow) with silver grains are seen in the red pulp.
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Abstract

Effects of Adriamycin or CP-2 on the Spleen of Mouse Implanted with
Ehrlich Carcinoma Cells: An Autoradiographic Study

Jeong Sik Ko, E Tay Ahn, Kyung Ho Park, Jin Gook Kim

Department of Anatomy, Soonchunhyang University Medical College

In this experiment, side effects of two anticancer drugs (adriamycin and CP-2) on the structure of spleen were
histologically studied.

Each of ICR mice was inoculated with 1x 107 Ehrlich carcinoma cells subcutaneously in the inguina area. From
next day, 0.2 ml of saline solution, adriamycin (2 mg/kg) or CP-2 (30 mg/kg) were injected subcutaneously every other
day. The day following the 7th injection of adriamycin or CP-2, each mouse was injected with a single dose of 0.7 1
Ci/gm of methyl—-3H-thymidine (25 Ci/mmol, Amersham Lab., England) through tail vein. Seventy minutes after the
thymidine injection, animals were sacrificed, and splenic tissues were collected and fixed in 10% neutral formalin.
Deparaffinized sections were coated with autoradiographic emulsion EM -1 (Amersham Lab., England) in the dark
room and dried, and were kept in a light-tight box. The sections were exposured for 5 weeks in the dark room, and
were developed in D-19 developer. The number of the labeled cells in the areas of the white pulp, the red pulp and the
marginal zone (mean number of |abeled cells per 0.21 mm?) were observed and calcul ated.

In the spleen of adriamycin treated group, vacuoles containing pyknotic nuclel were observed frequently. Whereasin
the CP-2 treated group, morphological changes of the spleen were not observed. The number of the labeled cells of
normal control, experimental control, CP-2 treated and adriamycin treated groups were 240.3+53.28, 252.3+58.24,
216.7+55.17 and 45.4+ 15.46, respectively, and most of the labeled cells were located near the marginal zone of the
spleen. In the adriamycin treated group, labeled cells containing a few silver grains of 3H-thymidine were observed
more freguently than in those of the normal and experimental control groups.

From the above results, adriamycin and CP-2 may suppress the DNA synthesis of the splenic tissues. Especialy,
CP-2 does not results any histological defect on the splenic tissues. These result suggest that CP-2 is expected as one
of effective anticancer drugs.

K ey words : Spleen, Autoradiographic study, 3H-thymidine, Adriamycin, CP-2
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